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WHERE  AND    HOW   THEY   ARE   GATHERED 

-;     \ 

NATIVES  WASHING  FOR  CARBONS  AT  THE  MINES.  BAHIA.  BRAZIL 

iYE«3inonor,wTol *m«  rwONDER 

^SiHIPMENT  
0 

[BLACK   DIAMONDS 

FOR  CORE  DRILLS 

A  FTER  the  outbreak  of  the 
Z\  war  we  were  the  sole 

operators  in  Brazil 
who  continued  purchasing, 
hence  our  large  and  choi.ce 
stock  permits  us  to  assure 
our  customers  that 

OUR    PRICES    WILL 
NOT  BE  ADVANCED 

THE   SHIPMENT 

15.591  GRAINS  OF  CARBONS 

TO  the  left  is  portrayed 
our  latest  shipment 

arrived  by  the  Lloyd- 

Brazileiro  Steamer  "Sao Paulo".    This  consists  of 

15,591    GRAINS   OF 
CARBONS 

BLACK  DIAMONDS 

T HIS  SHIPMENT  of  practically  THE  CREAM  OF  BRAZILIAN BLACK  DIAMONDS  now  makes  ours  THE  LARGEST  STOCK 
OF  CARBONS  OF  ANY    DEALER    IN  THE  WORLD  and 

OUR    PRICES   ARE    RIGHT 

WIRE  AT  OUR  EXPENSE  OR  WRITE  FOR  PRICES  AND  FULL  INFORMATION 

THE  DIAMOND  DRILL  CARBON  COMPANY 
IMPORTERS  OF  AND  DEALERS  IN  CARBONS.  BORTZ  AND  BALLAS 

53-57  Park  Row  NEW  YORK  CITY 

HOW  THEY   ARE   USED 

SET   DRILL  BIT 

Buyers'  Index,  102-115. Index  to  Advertisers.  127-128. Professional  Directory,  116-121. Contents,  1094. 
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THE  ATLAS  CAR  &  MFG.  CO.       ALBANY/#p|\  GREASE 
Depl.  B. 1275  Marquette  Road 

Ne.    163-E— Electric  Ore  Car,  with  pneu- 
matic door  opening  device  and  air  brake. 

CLEVELAND,  OHIO 

The  Expense 
of  handling  ore  can 
be  reduced  to  a 
minimum  by  using 

/Vtl3S  Elliciency  C<U*S 
and 

Electric  Locomotives 

If  you  require  a 
Special  Car  let  us 
design  it  for  you. 

SEND  FOR  CATALOG 
1 

A  great  many  tests  have  been  conducted  on 
the  lubrication  of  mining  machinery.  With- 

out exception  Albany  Grease  has  proven  itself 
to  be  a  lubricant  without  equal.  Does  a  saving 

of  from  40%  up  interest  you?  We'll  gladly 
send  a  quantity  of  Albany  Grease  and  an 
Albany  Cup  at  no  charge  to  you.  Try  Albany 
Grease  out.    Why  not  write — now. 
ALBANY  LUBRICATING  CO. 
708-10  WASHINGTON  ST.  NEW  YORK 

We  alio 
build 
Tilting 

"Coal  and  Coke" 
Crucible    Furnace* 

CYANIDE  PRECIPITATES, 
GOLD  and  SILVER 

and  lor  Melting  Gold,  Silver,  Nickel, 
Cobalt,  Brass,  Copper,  Aluminum,  Etc. 

We  guarantee  a  saving  of  60%, 
using  oil  and  gas  instead  of  coal 
or  coke,  in  the 

Steele-Harvey 
Crucible  Tilting 

Melting  Furnace 
now  in  use   in   the  largest  wide- 
wake  plants  of  the  United  States, 
anada  and  Mexico.  Various  sizes. 

We     manufacture    the    Rockwell 
Double  and  Single  Chamber  Cyanide 
ullion  Melting  Furnaces  for  oil  or  gas. 

The  Monarch  Engineering  & 
Manufacturing  Co. 

1200-6  American  Bldg.,  Baltimore,  Md. .  U .  S.  A. 

K-G  WELDING  &  CUTTING  CO.,  Inc. 
556  West  34th  Street,  New  York  City 

OXY-ACETYLEIME  WELDING  and 

CUTTING  EQUIPMENT 

This  apparatus  is  par- 
ticularly adapted  to  the 

mining  and  engineering 

field  and  no  mine 

should  be  without  one. 

Write  for  Bookl 

Flood  Automatic  Sampler 
\ 

Will  Find  Where  the  Losses  are  in  Your  Mill. 

Flood   Samplers  will  automatically    sample   your 
ore  or  tailings  at  any  predetermined  intervals. 

Works   by   electricity    and    controlled    by   a  belt 
driven  timing  device. 

They   are  simple  and   accurate.     No   trouble    to 
install.     No  attention  required  to  operate. 

Sampler  Attached  to  Bottom  of  Launder. 

The  Tii  here  is  run  by  bell  from  the  mill 
tr  the  Sampler.     It   can   be 

milding  if  necessary. 

Hendrie  &  Bolthoff  Mfg.  &    Supply  Co. 
Denver,  Colorado 
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Hoist  Operated  by 
Hydraulic  Turbine 
(Sectionalized  for  Muleback  Transportation  When  Desired.) 

It  is  sometimes  found  desirable  in  mining  operations 
to  drive  the  hoist  by  water  power,  at  least  in  the  earlier 
stages  of  development.  We  illustrate  herewith  a  very 
compact  and  efficient  hoist  operated  on  this  principle. 

This  hoist  is  driven  by  a  9"  bronze  turbine  at  1600 
RPM.,  running  continuously,  and  controlled  by  a  gov- 

ernor; the  drum  being  reversed  at  will  by  the  ingenious 
arrangement  of  bevel  gears  and  friction  clutches 
shown  in  illustration. 

Our  satisfied  customer  reports  as  follows: 

"The  hoist  was  tried  out  in  December  just  as  I  was  leav- ing the  mine,  and  worked  without  a  hitch.  It  has  been 
running  in  service  ever  since  and  is  reported  by  the  mine 
management  as  being  perfect.  It  certainly  is  a  handsome 
piece  of  machinery  and  we  are  grateful  to  you  for  the 
attention  given  to  make  it  so."  ._ 

Send  us  detalh  of  your  requirements. 

THE  WELLMAN-SEAVER-MOF 
CLEVELAND,  OHIO 

NEW  YORK:     50  Church  St.  DENVER:     612  Ideal  Bldg 

;# 

— And  here's  the  Valve  Reseater 

Last  time  we  spoke  of  the  saving  in  reclaiming  old 
valves  by  cutting  taper  seats  on  them. 

But  the  big  saving  with  this  tool  is  the  regular  daily 
use  in  keeping  all  valves  tight. 

A  real  valve  reseater  with  sheer  cutters  for  flat  and 
taper  seats  at  $17.00  or  $25.50,  according  to  size  up 
to  2"  or  up  to  3 ".    Send  for  booklet. 

M.  B.  Skinner  &  Co., 
562  Washington  Blvd.,  Chicago 

iKINNE 

Modern  Air  Compressor 
Variable  Capacity 

Constant  Speed 
Uniform  Pressure 

Starts'with  no  load.  Regulated  by  hand.  Runs  full  load,  part,  or  no  load,  according  to  the  demand. 
Regulated  automatically  by  air  pressure.  Unloads  both  stages  of  a  compound  compressor  in  same 
proportion,  thus  preserving  at  all  degrees  of  load  the  proper  division  of  work  in  the  air  cylinders. 

Not  a  superheating  Squeeze-Off  or  By-Pass,  but  an  entire  dropping  of  load,  running  light,  free  and 
cool  with  no  fuse-blowing  or  belt-breaking  labor  in  resuming  work.     Picks  up  load   progressively. 

THE  NORWALK  IRON  WORKS  COMPANY SOUTH  NORWALK 
CONNECTICUT 

Advertised  machinery  is  the  most  dependable. 
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AMERICAN    ZINC 
Lead  &  Smelting  Company 

Executive  Offices:  55  Congress  St.,        Operating  Offices:  1012  Pierce  Bldg., 
Boston,  Mass.  St.  Louis,  Mo. 

Sales  Offices: 

2646  Equitable  Bldg.,  120  Broadway, 
New  York,  N.  Y. 

Producers  of 

"Mascot"  Spelter 
for  cartridge  and  other  high  grade  brass.  Also  all  inter- 

mediate grades  of  Spelter  and  "Caney"  Prime  Western; Zinc  Ores,  Lead  Ores  and  Sulphuric  Acid. 

Purchasers  oj 

Zinc  Ores 

AMERICAN  ZINC,  LEAD  &  SMELTING 
COMPANY 
Mines  in  Joplin  District,  Missouri,  Carterville, 
Missouri. 
Zinc  Smelters  at  Caney  and  Dearing,  Kansas. 
Address.  1012  Pierce  Building,  St.  Louis,  Missouri. 

AMERICAN  ZINC  COMPANY  OF 
TENNESSEE 
Mines  at  Mascot,  Tennessee. 

AMERICAN  ZINC  COMPANY  OF 
ILLINOIS 
Zinc  Smelter  and  Sulphuric  Acid  Plant  at  Hills- 
boro.  Illinois.  Address,  1012  Pierce  Building,  St. 
Louis.  Missouri. 

WISCONSIN  ZINC  COMPANY 
Mines  in  the  Wisconsin  District,  Platteville,  Wis- 
consin. 

AMERICAN  ZINC  ORE  SEPARATING 
COMPANY 
Huff  Electrostatic  Separators  and  Plumb  Jigs  for 
the  Treatment  of  Complex  Zinc  Ores.  Address, 
1218  Foster  Building,  Denver,  Colorado. 

AMERICAN  BALLAST  COMPANY 
Producers  of  Crushed  Rock  for  Road  Making  and 
Railroad  Ballast.  Producers  of  Powdered  Lime 
Stone  for  Fertilizer  Purposes.  Address,  Holston 
National  Bank  Building,  Knoxville,  Tennessee, 

Advertised  machinery  is  the  most  dependable. 
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ACHEMEMY Kid  vile C0MIFA1Y 
First  in  the  Field  and  Still  in  the  Lead 

Still  setting  the  pace  in  the  development  of  modern  mining  and  crushing  machinery. 

Efficiency  means  dollars  saved— particularly  now  when  prices  of  all  metals  are  highest.  For 
years  we  have  maintained  that  the  greatest  efficiency  is  obtained  from  machinery  of  ample  size 
and  substantial  construction. 

Accordingly  we  were  first  to  produce  (dates  given  below)— a  10'  diameter  tube  mill— 72"  diame- 
ter   crushing    roll— 12'   diameter  Great  Falls  type  converter— 60" x  84"    Superior  jaw  crusher. 

First  to  Build  These  Giant  Machines 

Fig.  I.  10  diameter  Tube  Mill.  Dec  1912. 
With  the  large  diameter  tube  mill  a  marked 
increase  in  efficiency  is  obtained.  Leading 
plants  are  discarding  the  small  diameter  mill 
in  its  favor. 

Fig.  2.  72"  diameter  GarBeld  Crushing  Roll. 
May.  1910.  Built  for  the  Utah  Copper  Com- 

pany.   Known  the  world  over. 

Fig.  3.  12  Great  Falls  Type  Converter.  March,  1912.  First 
built  for  the  market  by  the  Power  &  Mining  Machinery 
Co.,  and  installed  at  the  Great  Falls  plant  of  the 
Anaconda  Copper  Mining  Company. 

Fig.  4.  60x84"  Superior  Jaw  Crusher.  November.  1909. 
On  the  market  three  years  before  this  type  began  to  be 
copied.  Within  the  past  three  months  we  received 
orders  for  five  Superior  jaw  crushers  of  this  size. 

PRINCIPAL  PRODUCTS  :    Rock  Crushing  Machinery— Mining  and  Smelting  Machinery— Cement  Making  Machinery— Wood  Impregnating  Plant$ 

— Uomis-Pettibone  Gis  Generators— Suction  Gas  Generators— Cyanide  and  General  Steel  Tank  Work— Woodbury  Jigging  System. 

Worthington  Pump  and  Machinery  Corporation 
Succesaor  to  POWER  &  MINING  MACHINERY   CO. 

New  York  Office  :     115  Broadway Works:     Cudahy,  Wisconsin 

District  Offices  :     Chicago,  El  Paso,  San  Francisco,  Atlanta 

Western  Sales  Offices:     Union  Iron  Works,  Spokane,  Wash.  ;   Moran  Engineering  Co.,  Seattle,  Wash. 
M  370.8 

Tell   the  advertiser  you  saw  it  in   the   Mining  and   Engineering  World. 
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AIR  COMPRESSORS 
It  is  the  ability  to  go  along,  day 
after  day,  year  in  and  year  out, 
performing  their  full  duty  with- 

out a  hitch— and  more  often  run- 
ning at  a  decided  overload — 

that  has  made  Ingersoll-Rand 
air  compressors  so  acceptable  to 
the  trade. 

The  IR  line  of  compressors  is  the 
most  complete  and  extensive. 
Every  type  of  drive  available  and 
all  classes  of  service  can  be  met. 

Over  200  sizes  to  choose  from— 3 
to  60,000  cubic  feet  of  free  air 
per  minute,  pressures  up  to  2500 
lbs.  Literature  sent  promptly 
on  request. 

Bulletin  3026  Describes  the  Duplex  Electrically  Driven  Type  Illustrated  above. 

INGERSOLL-RAND    COMPANY 
1  1    Broadway 

New    York  Offices  the  World  Over 

165  Q.Victoria  St. 
London 

SUPERLA  BRAND Represents  New  Process 
Friction  Reducing  Oils 

Superla  Brand 

affords 

the  Highest  Degree 

of 

Lubrication 

at 

Minimum  Cost. 

SUPERLA  CYLINDER  OIL 
SUPERLA  ENGINE  OIL 
SUPERLA  DYNAMO  OIL 
SUPERLA  TURBINE  OIL 
SUPERLA  MACHINE    OIL 

Every  Drop  Counts 

Their  Adoption 

by  Leading  Industrial 

Work. 

of  the  World 

is  the  Strongest  Proof 

of 

Their  Lubrication  Value and 

Power  Saving  Properties 

Also 

The  Standard  Oil 

for 

Motors 

Manufacturers  of  MINING  AND  DOMESTIC  CANDLES 

and  MINER'S  SUNSHINE 

STANDARD  OIL  COMPANY 
(AN  INDIANA  CORPORATION) 

CHICAGO,  ILLINOIS 

Advertised  machinery  is  the  most  dependable. 
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For  more  than  half  a  century  DENVER  has  been  the  Leading  Mining  Ma- 
chinery Center ;  and  a  very  large  number  of  the  most  important  mines,  mills  and 

smelters  of  the  continent  have  been  equipped  with  complete  outfits  coming  from 
DENVER. 

The  companies  named  below  can  furnish  everything  needed  for  the  modern  mining  and 

metallurgical  plant;  such  as  compressors,  drills,  cars,  skips,  hoists,  crushers,  screens,  elevators, 

conveyors,  rolls,  stamps,  tube  mills,  ball  mills  and  other  fine  grinders,  concentrating  tables,  pneu- 

matic jigs,  classifiers,  dewaterers,  thickeners,  agitators,  vanners,  pumps,  sampling  and  laboratory 

plants,  mechanical  roasters,  electrostatic  separators,  assay  and  chemical  supplies,  smelting  and  bull- 
ion furnaces  of  all  types,  converters,  ladles,  slag  pots  and  all  accessory  apparatus,  including  power 

machinery,  pulleys,  gears,  shafting  etc.,  rails,  screen  bars,  riveted  steel  pipe,  electrical  apparatus 
and  supplies. 

The  largest  and  only  complete  stocks  in  the  West  are  carried  in  DENVER. 

With  railroads  radiating  in  all  directions,  delivery  on  orders  can  be  made  promptly. 

Save  Money  and  Time,  insure  the  efficiency  of  your  plant  and  Secure  Repair  Parts  immed- 
iately, when  needed,  by  ordering  from  DENVER. 

u 

American  Zinc  Ore  Separating  Co.,  Foster  Bldg., 
Colorado  Fuel  &  Iron  Co.,  Boston  Building, 

Denver  Engineering  Works,  30th  &  Blake  Sts., 

Dillon  Box  Iron  Works,  19th  &  Blake  Sts., 

Hendrie  &  Bolthoff  Mfg.  &  Supply  Co.,  1621-39  17th  St. 

Mine  &  Smelter  Supply  Co.,  17th  &  Blake  Sts., 

Morse  Bros.  Machinery  &  Supply  Co.,  1721  Wazee  St., 

Samson  Crusher  Mfg.  Co.,  33rd  and  Blake  Sts. 

The  Dorr  Company,  1009  17th  St. 

The  C.  H.  Shaw  Pneumatic  Tool  Co.,  35th  &  Wazee  Sts., 

The  Stearns-Roger  Mfg.  Co.,  1718-20  California  St., 

Truax  Manufacturing  Co.,  1117  Wazee  St., 

Weigele  Riveted  Steel  Pipe  Works,  30th  &  Larimer  Sts. 

Tell   the   advertiser   you   saw  it  in   the   Mining   and   Engineering   World. 
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MINING    LOCOMOTIVES 

Our  standard  mining  locomotives  are 
as  carefully  designed  and  constructed 
as  the  heavy  locomotives  built  for 
trunk  line  service. 

The  designs  have  been  as  carefully  con- 
sidered and  the  locomotives  are  as 

good  as  they  can  be  made.  Every  bit 
of  material  is  carefully  selected  and 
tested.  Interchangeable  parts  are  kept 
on  hand  at  our  Works  for  prompt delivery. 

We  have  a  number  of  standard  sizes  of  locomotives  in  stock  and  can  make  immediate  shipment. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  CHURCH  STREET,  NEW  YORK 

McCormick  Building.  Chicago,  Illinois.  A.  Baldwin  &  Company.  New  Orleans,  La. 
Dominion  Express  Building,  Montreal,  Canada. 

N.  B.  Livermore  &  Company,  San  Francisco  and  Los  Angeles,  California. 
Northwestern  Equipment  Company.  Seattle,  Wash.,  and  Portland,  Oregon. 

1 

American  Bridge  Company 
Hudson  Terminal-30  Church  Street,  NewYork 

Manufacturers  of  Steel  Structures  of  all  classes 

particularly  BRIDGES  and  BUILDINGS 

NEW  YORK,  N.  Y. 

Philadelphia,  Pa.,  .  Widener  Building 

Boston,. Mass.  .  .John  Hancock  Bldg. 

Baltimore,  Md. ,  Continental  Trust  Bldg. 

PITTSBURGH,  PA.  .  .  Frick  Building 

Rochester,  N.  Y.  .  .  .  Powers  Block 

Buffalo,  N.  Y.  .  Marine  National  Bank 

Cincinnati,  Ohio .  Union  Trust  Building 

Atlanta,  Ga.  ...  Candler  Building 

Cleveland,  Ohio  .  Rockefeller  Building 

Detroit,  Mich.,  BeecherAve.  &M.  C.  R.  R 

SALES  OFFICES 

30  Church  Street      CHICAGO,  ILL.,  20S  South  La  Salle  St. 

St.  Louis,  Mo. ,  Third  Nat'l  Bank  Bldg. 

Denver,  Colo.,  First  Nat'l  Bank  Building 
Salt  Lake  City,  Utah,  Walker  Bank  Bldg. 

Duluth,  Minn   Wolvin  Building 

Minneapolis,  Minn.,  7thAve.&2ndSt.,S.£. 

Pacific  Coast  Representative: 

U.  S.Steel  ProductsCo.  PacificCoastDept. 

SAN  FRANCISCO,  CAL,  Rialto  Building 

Portland.  Ore   Selling  Building 

Seattle,  Wash. ,  4th  Ave.  So.  Cor.  Conn.  St. 

Concentrator  Plant,  Inipiration 

Copper  Co. 

Export  Representative: 

United  States  Steel  Products  Co.,  30  Church  St.,  N.  Y. u 

Advertised  machinery  is  the  most  dependable. 
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An  Ideal  Machine  For  Preparing 

Tungsten  Ore  For 

Concentration 

a  six  FootTRAYLOR  Chilian  mill 

Put  Your  Concentrator 
In  Operation 
At  Once. 

We  Can   Ship  This 
Mill  NOW  Saving 
You  a  $1,000.00. 

IT  HAS 

A  Cast  Steel  Spider. 
Rigidly  held  Axles. 
Dust  Proof  Bearings. 
Self  Adjusting  Main  Shaft  or 

Spindles. 

IT  CAN 

Be  oiled  while  running  at  full 
capacity. 

Be  relieved  at  once,  while  in 
operation,  should  it  became 
choked. 

Be  purchased  for  80%  of  pres- 
ent selling  price. 

IT  WILL 

Deliver  an  ideal  feed  for  con- 
centrating tables  or  jigs. 

Crush  from  Vi "  to  40  mesh  at maximum  capacity. 
Produce  maximum  tonnage  for 
minimum  horse  power. 

t 

THE  WHY 

This  mill  was  made  for  one  of  our  very  good  cus- 
tomers as  part  of  a  complete  equipment  for  a 

supposed  zinc  mine. 

Our  Engineer  was  asked  to  make  an  examination 
of  this  mine  and  after  doing  so,  he  advised  against 
the  erection  of  the  mill  for  which  we  had  received 
the  order  for  the  entire  equipment,  including  the 
Chilian  mill  we  are  now  offering  you. 

We  prefer  to  lose  an  order  any  time  to  having 
Traylor  machinery  used  for  monumental  purposes 
by  our  friends  and  customers. 

TRAYLOR  ENGINEERING  & 
MANUFACTURING  CO. 
Main  Office  &  Works, 

Allentown,  Pa.,  U.  S.  A. 
New  York  Office,  34  Church  St.  Western  Office,  Salt  Lake  City,  Utah. 

Tell  the  advertiser  you  saw  it  in  the  Mining  and  Engineering  World. 
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D O  You  Want  the  Benefit  of  Com- petition in  Purchasing  Supplies 
for  Your  Mine,  Mill  or  Smelter? 

you  are  probably  paying.     Our 
 sales  include : 

Air  Tanks  and  Cylinders 
Alloys 

Anti-friction  Metals 
Anvils 

Axles 

Babbitt  Metal 

Balls— Steel,     Brass     and 
Bronze 

Bars — Concrete 
Bars — Iron  and  Steel 

Beams— Channels  and  An- 

gles Bearings 

Belt  Dressing 

Belt  Fasteners 
Belt  Hooks 

Belt  Tighteners 
Bending  Machines 
Boiler  Compound 
Boiler  Plates 

Boiler  Shop  Tools 
Bolt  and  Rivet  Clippers 
Bolts  and  Nuts 

Boring   and   Drilling   Ma- 
chines 

Brick— Chrome,  Heat  In- 
sulating, and  Magnesia 

Buckets — Grab 
Bushings — Phosphor 

Bronze 

Castings  —  Iron,    Steel, 
Brass  Bronze  and 
Aluminum 

Cement  —  Portland,    Belt, 
Iron  and  Rubber 

Chains 
Chasers— Threading 

Chemists'  Supplies 
Chucks  for  Machine  Tools 
Clamps 
Clutches 

Coils  of  Pipe,  Iron,    Cop- 
per and  Brass 

Concrete  Machinery 
Concrete  Reinforcement 
Condensers 
Controllers — Electric 
Corundum  Wheels 
Cotter  Pins 

Couplings  —  Flange  and Pipe 

Cranes — Hand  Power,  Lo- 
comotive and  Portable 

Crank  Shafts 
Creosoted  Timbers 

Cross  Ties— Steel 
Cutters — Gear     Pipe     and 

Wire 

Dies — Drop   Forge,   Grip- 
ping and  Heading,  Pipe 

Threading     and     Screw 
and  Thread  Cutting 

Drilling  Machines 
Dust  Collecting  Systems 

Economizers — Fuel 
Emery  Wheels 
Engines — High-Speed 
Exhaust  Fans 
Exhaust  Heads 

Expansion  Bolts 
Eye  Bolt  Machinery 
Eye  Protection  Glasses 
Fans— Ceiling 
Feed  Water   Heaters  and 

Purifiers 
Feed  Water  Regulators 
Files  and  Rasps 

Flanged     and     Dished 
Heads 

Flanges 
Flasks— Foundry 
Flexible  Shafting 
Forges 
Forgings 

Foundry    Equipment    and 
Supplies 

Frogs  and  Switches — Rail- 

way 

Furnaces — Oil,    Coal    and 
Gas 

Galvanized  Material 
Gas  Producers 

Gauges — Machinists,  Pres- 
sure and  Vacuum 

Grate  Bars 
Greases 
Grinding     Machines     and 

Wheels 

Guards — Machinery 
Hack   Saw   Machines  and 

Blades 

Hammers 
Hangers 
Hoists — Chain,  Rope   and 

Portable 
Horse  Shoes  and  Calks 
Hose  and  Tubing,  Rubber 
and  Flexible   Metallic 

Hydrants Indicators — Steam  or  Gas 
Engine 

Instruments — Recording 

Jacks 

Ladles 
Lathes 

Lathe  and  Planer  Tools 
Lathing  Metal 
Leather— Cup,     Hydraulic 

and  Lace 
Lockers 
Lubricants 

Mechanical  Draft  Appara- 
tus 

Metal  Checks 
Metals  — Bearing,      Brass 

and  Bronze 
Nails 
Nuts 

Oil  Burners 
Oil  Filters 
Oilstones 
Oilers 

Oxy  -  Acetylene     Welding 
and  Cutting  Apparatus 

Oxygen 

Packing  —  Asbestos    and 
Rubber,  Iron  and  Wool Felt 

Picks 

Phosphor  Bronze 
Piling— Sheet  Steel Pipe 

Pipe    Covering,    Asbestos 
and  Magnesia 

Pipe  Cutting  and  Thread- 
ing Machines 

Pipe  Fittings 
Plates — Iron  and  Steel 
Pneumatic     Shop     and 

Structural  Tools 
Powdered  Coal  Plants 

Pulleys  and  Idlers 
Punches  and  Dies 

Punching     and     Shearing 
Machines 

Pyrometers 
Rail  Bonds 

Rails 
Railway    Equipment    and 

Supplies Ratchet  Drills 
Reamers 

Rivet  Sets  and  Stand* 

Riveting  Machines Rivets 

Roofing  and  Siding 

Rope  and  Cordage 

Rope    Dressing    and   Pre- 
servative 

Rubber  Goods Saws 

Scales 
Screws 

Separators  —  Steam    and Oil Shafting 

Springs 
Sprockets 
Staples Steam  Traps 

Stokers — Mechanical 
Structural  Iron  and  Steel 

Superheaters — Steam 
Taps  and  Dies 
Thermometers  —  Record- 

ing 

Tires — Truck 
Tools  —  Blacksmith,    Car- 

penters', Machinists'  and 

Pipe  Fitters' 
Towers — Transmission Track 

Transmission  Machinery 
Tubing 

Turnbuckles 
Twist  Drills 
Unions Vises 

Washers 

Water  Softening  and  Puri- 
fying Apparatus 

Water  Towers 
Wheels 
Wrenches 

We  can  furnish  supplies  for  the  company  store  or  commissary
  and  can  unde £ak«  onfcj.  far 

the  pure!  ase  of  anything  needed  in  a  mining  com
munity. 

. 
M.     B.     Skinner      &     CO.,  558-562  W.  Washington  St., Chicago,  111. 

Advertised  machinery  is  the  most  dependable
. 
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It's  a  Waugh That 's  all  you  need  to 
Know  about  a  Stoper 

THE  first  successful  air  feed  stoper  was  a"Waugh";  and  the 
"Waugh"  drills  have  ever  since  been  recognized  as  the 

standard  type  of  stoping  drill.  With  "Waugh"  drills  in 
your  stopes  you  insure  the  greatest  economy  of  repairs  obtainable, 
rapid  drilling,  minimum  of  steel  breakage,  and  contented  drill 

runners — due  to  the  ease  with  which  these  drills  operate.  They 
are  designed  in  different  sizes  for  all  classes  of  rock,  so  you  can 
be  sure  of  getting  one  suited  to  your  requirements. 

DENVER,   COLO. 

New  York  El  Paso  Salt  Lake  City  Seattle  San  Francisco 

Houghton,  Mich.  Joplin  Butte  Melbourne  Johannesburg 

Canadian  Rock  Drill  Company.  Ltd.,  Toronto,  Ont  .  Selling  Agents 

L14 

One  Man  That's  All 

ONE  man  at  the  loading  station  entirely  operates  a 
B  &  B  Two-Bucket  Aerial  Tramway.  This  man 
controls  the  filling  of  buckets  as  well  as  the  power 

or  brake  levers  for  operating  the  line.  Buckets  dump 
automatically  at  the  discharge  end.  Where  the  fall  is 

sufficient,  a  gravity  operation  can  be  secured.  A  Two- 
Bucket  Tramway  will  transport  your  ore  at  a  cost  of  a 

few  cents  per  ton.  It  is  simple — safe — efficient.  Let  us 
show  you  the  saving  in  Aerial  Haulage  as  applied  to  your 
proposition.      Write  for  Catalog  No.  36. 

Broderick  &  Bascom  Rope  Co. 
St.  Louis,  Mo. Manufacturers  of  High 

Grade    Wire  Rope 

Standard   Ball  Mills 
A  Simple, 

Strong.  Durable 

Mill  at  a 
Moderate  Price 

Lining  made  of  spiegelized  iron,  self-locking,  no  bolts  through 
shell.  Scoop  feed,  trunnions,  equipped  with  spiral  feed  and  reverse 
spiral  on  discharge  end. 

The  capacity  and  horsepower  can  be  varied  from  above,  depend- 
ing on  the  steel  ball  charge,  and  is  based  on  1 K  to  2-inch  feed,  and 

product  12-mesh  and  finer. 
Capacity, 
Tons  per Hour 

20.... 
13... 
17.... 
15... 12.... 

10... 5.... 
S.... 

Diameter 
Mill, 

Feet ...  6 
...  6 
...  5 
...  5 ...  5 
...  4 ...  4 
...    4   

Width 
Mill. 

Feet 
6 
4 
6 
5 
4 
5 
4 
3 

Revolutions 

per 

Minute 

25 
25 
27 
27 

28 
29 

32 
32 

Horsepower 

65 
49 
55 
45 

40 

38 
15 
12 

Balls  to Charge, 

Pounds 
9.000 
6,000 

7,000 6.500 
6.000 
5.000 
2.500 

2.300 The  Morse  Bros.  Machinery  &  Supply  Company 
1732  Wazee  Street,  Denver,   Colorado 

Tell  the  advertiser  you  saw  it  in  the  Mining  and   Engineering  World. 
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A  Selected  List  of  T  1_       *  ID  1 Latest  and  Best   1  eCnlllCal  OOOKS 
Alphabetically  arranged  with  net  Publisher's  Price. 

A 

ABC  Code   $7.00 
After     Earthquake     and     Fire     (San 

Francisco),    by   Rickard    1.00 
Alternating  Currents,   by  Hanchett..  3.00 
American    Handbook    for    Electrical 

Engineering  by  Pender     5.00 
American   Machinists'   Handbook,   by 

Stanley  and  Colvin    3.00 
American  Law  Relating  to  Mines  and 

Mineral  Lands  (3  vols.),  by  Lind- 
ley     23.00 

American       Mine       Accounting,       by 
Charlton       5.00 

Analysis  of  British  Coals  and  Cokes, 
by  Greenwell       3.09 

Analysis   of   Metallurgical   and   Engi- 
neering Material,  by  Wysor    2.00 

Antimony,  by  Wang     4.00 
Arsenic,  by  Wanklyn    1.00 
Artistic  Bridge  Designs,  by  Tyrrell...  3.00 
Assaying,   by   Buskett    1.25 
Assaying  and  Metallurgical  Analyses, 

by  Rhead  and   Sexton     4.50 
Assay  of  Tin  and  Antimony,  by  Parry  1.25 
Audels  Gas  Engine  Manual    2.00 

B 

Benson's  Compendium      2.00 Blowpipe  Analysis,  by  Landaduer. . . .   1.10 
Blow   Pipe   in   Chemistry,   Mineralogy 

and  Geology,  by  Ross     2.00 
Building  Stones  and  Clays,  by  Eckel..   3.00 
Business  of  Mining,  by  Hoskin    1.00 

C 

Casual  Geology,  by  Schwarz    2.00 
Chemical   and   Geological   Essays,   by 

Hunt        2.50 
Chemical  Analysis  of  Iron,  by  Blair. .   4.00 
Chemical     Analyses     of     Rocks,     by 

Washington      
Chemical     Arithmetic     and     Furnace 

Charges,  by  Chauvenet    4.00 
Chemical  Experiments,  by  Remsen...     .50 
Chemical    Methods,    by   Traube     1.50 
Chemical  Technical  Analyses,  by  Ul- 

zer  and  Fra#nkel     1.25 
Chemistry    of    Gas    Manufacture,    by 

Royle       4.50 
Chemistry   of   Cyanide    Solutions,    by 

Clennell     2.50 
Chlorination   Process,   by  Wilson     1.50 
Civil     Engineers'     Pocket    Book,     by Trautwine       5.00 
Clays.    Occurrences,     Properties    a:nd 

Uses,    by    Ries     5.00 

Clough's  Mining  Code     2.50 
Coal   and    the    Prevention    of   Explo- 

sions, by  Harger     1.25 
Coal,    by    Tonge    2.00 
Coal    Gas    Residuals,    by   Wagner. . . .   2.00 
Compressed   Air,    by   Harris    1.50 
Compressed  Air,   by  Simons     1.50 
Compressed  Air  Plant,  by  Peele    3.50 
Concentrating  Ores   by  Flotation,   by 

Hoover         3.75 
Concrete   Blocks,    by   Rice   and   Tor- 

rance       2.00 
Concrete    Construction    Methods    and 

Costs,  by  Gillette  and  Hill    5.00 
Concrete,    Plain    and    Reinforced,    by 

Taylor  and  Thompson    5.00 
Continuous   and   Alternating   Current 

Machinery,    by    Morecroft     1.75 
Copper    Mines    of   Lake    Superior,    by 

Rickard        1.00 
Copper  Mines  of  the  World,  by  Weed  4.0(1 
Corrosion   of  Iron,    by  Wilson    2.00 
Cost  of  Mining,  by  J.   R.   Finlay     5.00 
Cyanldlng   Gold    and    Silver   Ores,   by 

Julian    and    Smart   6.00 
Cyanide    Industrv,    bv    Robine     4.00 
Cyanide   Hand   Book,   by   Clennell     Son 
Cyanide  Practice    b     MacFarren    3.00 
Cyanide      Practice     In     Mexico,     by 

McCann         2.00 
Cyanide   Practice,    1910-191 3,    by   Von 

Be.rnewitz     3.00 
Cyanide  Process,  by  Elssler     3.00 
Cyanide    Process,    by  Miller     i.r,o 
Cyanide  Process,  by  Park     2.50 
Cyanide    Pri   ss,    by    Wilson     l.r.o 
Crystallography,    by    Walker     2.00 

D 

Design      of      Mine      Structures,      by 
Ketchum         4.00 

Details  of  Cyanide  Practice,   by  Me- 
graw         2.00 

Determinative  Mineralogy,  by  Lewis.  1.50 
Determinative      Mineralogy,       with 

Tables,    by    Volney     1.50 
Dredging   for  Gold    in   California,    by 

Weatherbee         4.00 
Dredges  and  Dredging,   by  Prelini...  3.00 
Dressing  of  Minerals,  by  Louis     8.50 

E 
Economic  Geology,  by  Richardson...  2.50 
Economic  Geology,   by  Ries    3.50 
Economic     Geology     in     the     United 

States,    by    Ries    2.50 
Economic  Mining,  by  Locke    5.00 
Electric  Furnace,    by   Stansfield     2.00 
Electricity  as  Applied   to  Mining,   by 

Lupton,    Parr    and    Perkin     3.50 
Electrical  Engineering  and  Mechani- 

cal  and   Mining   Engineering,    by 
Heather       3.50 

Electrical  Furnaces  and  Their  Indus- 
trial Applications,    by  Wright....  3.00 

Electricity  in  Mining,   by  Walker. . . .   3.50 
Electricity      in      Coal      Mining,      by 

Shearer         1. 50 
Electro-Magnetic  Ore  Separation,  by 

Gunther       3.00 
Electro-Metallurgy,    by   Kershaw     2.00 
Electric     Motors,     by     Houston     and 

Kennelly        1.00 
Elementary  Chemistry  for  Coal  Min- 

ing Students,  by  O'Shea    2.00 
Elementary  Crystallography,  by  Bay- 

ley        2.00 
Elementary     Magnetism     and     Elec- 

tricity,   by    Jansky     1.50 
Elementary  Theory  of  Equations,  by 

Dickson        1.75 
Elements   of  Forestry,   by  Moon    2.00 
Elements  of  Geology,  by  LeConte...  4.00 
Elements     of     Mining     Geology     and 

Metallurgy,    by    Miller     3.50 
Elements   of   Optical   Mineralogy,    by 

Winchell      
Emery's  Miners'  Manual    3.50 
Engine  Room  Chemistry,  by  Gill     1.00 
Engines    and    Engine     Running,     by 

Rose        2.60 
Engineering   as   a   Vocation,   by   Mc- 

Cullough       1.00 
Engineering,     Descriptive     Geometry, 

by  Bartlett  and  Johnson    1.50 
Engineering  Economics,   by   Fish....  2.00 
Engineering  Geology,    by   Ries     4.00 
Engineering    Geology,    by    Ries    and 

Watson         4.00 
Engineering  Law,    by  Harlng     4.00 
Engineers'    Pocket   Book,    by   Kent...   5.00 
Engineers'  Pocketbook,  by  Trautwine  5.00 
Examination   of   Prospects,    by   Gun- 

ther       2.90 
F 

Field's    Mining    Engineering    Report 
Book-        1.50 

Fertility  and  Fertilizer,  by  Halligan.   1.25 
Fire   Assay,   by  Austin    1.00 
Fire  Assay,   by  Buskett    1.50 
From   Prospect  to  Mine,  by  Ritter. . .  2.00 

G 
Gas,    Gasoline    and    Oil    Engines,    by 

Hiscox      2.50 
Gas,     Petrol     and    Oil     Engines,     by 

Clark        4.00 
Gas    Producer   and    Producer   Gas,    by 

Wyer        2.00 
Gems  and  Gem  Minerals,  by  Farring- 

ton       3.00 
General      and      Mining      Telegraphic 

Code        6.00 
General  Metallurgy,  by  Hoffman     fi.00 
Geology  Applied  to  Mining,  by  Spurr  2.00 
Geology  of  the  City  of  New  York,  by 

Gratacap        2.50 
Geological    Story,   by   Dana     1.15 
Gold   Dredging,    by   Longrldge     7.00 
Gold  Dredging,  by  Earl    7.00 
Gold   Mining  Machinery,  by  Tlnney. .   500 
Gold   Prices  and  Wages,  by  Hobson.  1.25 
Gold   Refining,  by  Clarke    3.25 
Graphical  Solution  of  Fault  Problems, 

by  Tolman    1.00 

H 
Hand   Book   for   Field  Geologists,   by 

Hayes      1.(0 
Handbook    of    Formulas    and    Tables 

for  Engineers,    by   Pearce    1.60 
Handbook  of  Gold  Milling,  by  Louis.  3.26 
Handbook    of    Milling    Details    4.00 
Handbook  of  Mining  Details    4.00 
Handbook    of    Petroleum,    by    Thom- 

son,   Redwood   and   Cooper-Key. .  S.OO 
Handbook  of  Rocks,   by  Kemp    1.60 
Hawkins'   Electric  Dictionary    3.50 
Heat,   by  Shealy    2.00 
Heating    and    Ventilating    Plants,    by 

Hubbard       2.60 

Henley's  Twentieth  Century  Book  of 
Recipes,  Formulas  and  Processes.  3.00 

Hints  on  Amalgamation,   by  Adams.  2.00 

History  of  the  Clay  Workers'  Indus- try, by  Ries  and  Leighton     2.60 
Hoisting  Machinery,   by  Horner    1.90 
Hydraulics,   by   Bovey    6.00 
Hydraulic  Elevators,  by  Wm.  Baxter, 

Jr    2.60 
Hydraulic  Engineering,  by  Turneauro 

and  Black    3.00 

Hydraulic    Gold    Miners'    Manual,    by 
Kirkpatrick        1.00 

Hydraulic     and     Placer    Mining,     by 
Wilson      J.60 

Hydraulic  Mining,   by  Longrldge   6.00 
Hydro-Electric      Practice,      by      Von 

Schon       6.00 
Hydrometallurgy       of      Copper,       by 

Greenawalt       6.00 
Hydrometallurgy  of  Silver,   by  Hoff- 

man       4.00 
I 

Igneous  Rocks,   by  Finlay    2.00 
Igneous  Rocks,  by  Iddings    6.00 
Igneous   Rocks  and   Their  Origin,   by 

Daly       4.00 
Industrial  Chemistry,  by  Benson    2.00 
Industrial  Furnaces,  by  Damour  and 

Queneau       4.00 
Investigation  of  Mine  Air,  by  Foster 

and  Haldane    2.00 
Iron  and  Steel,  by  Stansble    2.00 
Iron  and  Steel,  by  Tiemann    2.00 
Iron    Mining    in    Minnesota,    by    Van 

Barneveld      
Iron  Ores,  by  Eckel    4.00 
Iron   Ore   Manual,   by   Hurd    7.10 

L 
Laboratory    Course    in    Electrochem- 

istry,  by   Waters    1.00 
Lake   Superior  Iron   Ore  Manual     2.00 
Lead  and  Zinc  in  the  United  States, 

by   Ingalls       4.00 
Lead     Refining    by    Electrolysis,     by 

Betts       4.00 
Lead   Smelting,   by  lies     2.60 
Lead   Smelting  and   Refining,   by  In- 

galls      3  00 
Lindley  on  Mines  (3  vols.)   25.00 
Liquid  and  Gaseous  Fuels,  by  Lewis.   2.00 
Long-Distance  Electric  Power  Trans- 

mission,   by    Hutchinson    8.00 
M 

Machine  Shop  Drawing,  by  Colvin...   1.00 
Manual  of  Assaying,  by  Brown    2.50 
Manual  of  Assaying,  by  Furman     3.00 
Manual  of  Assaying,  by  Miller    1.00 
Manual  of  Fire  Assay,  by  Fulton   2.00 
Manual  of  Mineralogy,   by  Dana     2.00 
Manual    of    Mineralogy    and    Petrog- 

raphy,  by   Dana    2.00 
Manual  of  Petrographic  Methods,  by 

Johannsen        (.00 
Manual    of    Practical     Assaying,     by     . 

Furman        S.OO 
Manual   for  Writers,   by   Manley  and 

Powell       1.25 
Manufacture   and   Properties  of   Iron 

and   Steel,   by   Campbell    5.00 
Mathematics   for     Agricultural     Stu- 

dents,   bv   Wolff     1.60 
Matte    Smelting,    by   Lange    2.00 
McNeil's   Code    (190S   Edition)   13.00 Measurement  of  High   Temperatures, 

by  Burgess  and  Le  Chatelier     4.00 
Mechanical   Engineers'    Pocket   Book, 

bv  Kent      6.00 
Metallurgical  Analyses,   by  Lord  and 

Demorest        2.60 

Tell  the  advertiser  you  saw  it  in  the  Mining  and  Engineering  World. 
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Metallurgical  Analyses,  by  White   2.60 
Metallurgy,  by  Fenchel    3.50 
Metallurgy,    by   Lang     3.00 
Metallurgy  of  the  Common  Metals,  by 

Austin        4.00 
Metallurgy  of  Gold,  by  Rose    6.50 
Metallurgy    of    Iron    and     Steel,     by 

Stoughton        3.00 
Metallurgy  of  Lead,   by  Hoffman    6.00 
Metallurgy  of  Tin,  by  Louis     2.00 
Metallurgy  of  Zinc  and  Cadmium,  by 

Ingalls        6.00 
Methods  of  Air  Analysis,  by  naldane.  3.00 
Methods  of  Machine  Shop  Works,  by  _ 

Halsey         2.50 
Mlilwrightlng,    by    Hobart    3.00 
Mill  and  Smelter  Methods,  by  Argall.   1.50 
Mine   Accounts  and  Mine   Bookkeep- 

ing:,   by    Lawn    4.25 
Mine      Examiner     and      Prospectors' Companion,    by   Miller    3.00» 
Mine     Foreman's     Hand     Book,     by Manchline  and  Brackett    3.75 
Mine  Gases  and  Explosions,  by  Beard  3.00 
Mine     Sampling     and     Valuing,     by 

Herzig      2.00 
Mine  Structures,  by  Ketchum     4.00 
Mine  Surveying,  by  Durham    3.50 
Mine    Timbering,    by    Sanders     2.00 
Mine  Ventilation,  by  Wilson    1.50 
Miners'  and   Smelters'   Code   12.00 
Mineral   Deposits,    by   Llndgren    5.00 
Mineral     Industry    of     Rhodesia,     by 

Johnson       3.00 
Mineral   Industry,    by    Rousch   10.00 
Mineral  Land  Surveying,  bv  Underhill  3.00 
Mineral  Tables,   by  Eakle     1.25 
Mineral  Tables,  by  Frazer  and  Brown  2.50 
Minerals   and    How   to    Study   Them, 

by    Dana        1.50 
Minerals   and   Metals,   by  Goesel    3.00 
Mineralogy  of   the   Rarer  Metals,   by 

Cahen  and  Wooton    2.50 
Mineralogy  Simplified,   by   Erni    2.60 
Mining      and      General      Telegraphic 

Code         6.00 
Mining     and     Mine     Ventilation,     by 

Walsh       2.00 
Mining   Engineers'    Examination   and Report  Book,  by  Janin    2.50 
Mining  Law,  by  MacFarren    2.00 
Mining  Law  in  Practice,  by  Miller...  2.00 
Mining  Laws  of  Canada,  by  Morine..  7.50 
Mining  Laws  of  Mexico,  by  Barker...  5.00 
Mining  Manual,   by  Skinner     5.00 
Mining  Methods  in  Europe,  by  Mayer  2.50 
Mining,   Mineral  and  Geological  Law, 

by  Shamel      6.00 
Mining   Without    Timber,    by    Brins- made       3.00 
Modern  Copper  Smelting,   by  Peters.  6.00 
Modern  Gas  Engines,  by  Marhot     4.00 
Modern   Tunneling,   by  Brunton    3.60 
More    Recent    Cyanide     Practice,    by 

Bain        2.00 
Morrison's   Mining  Rights     3.50 Motion  Study,  by  Gilbreth     2.00 

N 
Nature  of  Ore  Deposits,  by  Beck  and 

Weed       6.00 
New   General   and   Mining   Telegraph 

Code,   by  Moreing  and  Neal     6.00 
Non-Metallic  Minerals,   by  Merrill...  4.00 
Notes   on   Applied   Geology,   by  Han- 

cock       1.50 
Notes      on      Electro-Chemistry,      by 

Wlechmann       2.00 
Notes  on  Metallurgical  Mill  Construc- 

tion,   by    Ingalls    2.00 
O 

Oil  Findings,   by  Craig    2.40 
OH    Fuel,    by    North     2.00 
OH     Fuel     for     Steam     Boilers,     by 

Strohm         1.00 
Oil  Production  Methods,  by  Paine  and 

Stroud       3.00 
Ore  Analysis,  by  Low     3.00 
Ore  Dressing,   by  Richards   (per  vol- 

ume)        4.00 
Ore   Deposits,   by   BIyschlog.    Vogt   & 

Krusch         5.00 
Ore  Deposits  for  the  Practical  Miner, 

by  Wallace       3.00 
Ore    Deposits    of    the    United    States, 

by    Kemp         5.00 
Outlines  of  Field  Geology,  by  Giekle.   1.00 

P 

Petrographlc     Methods,      by     Weln- 
schenk         3.50 

Physics  and  Chemistry  in  Mining,  by 
Byron        2.00 

Pitfalls  of  Mining  Finance,  by  New- 
ton       1.00 

Polyphase  Currents,  by  Still    1.50 
Popular  Guide  to  Minerals,  by  Grata- 

cap       3.00 
Portland  Cement,  by  Meade   3.50 
Power   and   Power   Transmission,    by 

Kerr       2.00 
Practical      Applied      Electricity,      by 

Moreton       2.50 
Practical  Field  Geology,  by  Moses...  2.30 
Practical    Geology    &   Mineralogy,    by 

Hamman       2.50 
Practical    Mineralogy    Simplified,    by 

Rowe       1.25 
Practical  Mining,   by  Murphy     1.00 
Practical  Notes  on  Cyanide  Process, 

by   Bosqui       2.60 
Practical   Oil   Geology,    by   Hager   2.00 
Practical  Surveying,   by  McCullough.   2.00 
Practical  Surveyor's  Guide,  by  Baird.  1.50 
Practical  Surveyors'   Guide,   by  Dun- can    1.60 
Practice     of     Copper     Smelting,     by 

Peters        6.00 
Precious    Stones,    by    Goodchild     2.00 
Principles  of  Geology,   by  Lyell   
Principles  of  Mining,   by  Hoover     2.50 
Principles  of  Metallurgy,  by  Fulton..  5.00 
Principles    of    Copper    Smelting,     by 

Peters        6.00 
Principles  of  Scientific  Management, 

by   Taylor        1.75 
Producer  Gas  and  Gas  Producers,  by 

Wyer        4.00 
Producer    Gas    Fired    Furnaces,     by 

Nagel       2.00 
Production  and  Properties  of  Zinc,  by 

Ingalls        3.00 
Prospecting  for  Gold   and   Silver,   by 

Lake        1.00 
Prospecting.     Locating    and    Valuing 

Mines,   by   Stretch     2.00 
Prospectors'    Field    Book   and   Guide, 

by  Osborn      1.50 
Pumps  and  Hydraulics,  by  Rogers...  4.00 
Pumping    bv    Compressed      Air,      by 

Ivens        3.00 
Purchasing,   bv  Rindfoos      2.00 
Pyrite  Smelting,   by  Rickard    2.00 

Q 

Qualitative   Analysis,   by  Hill    1.00 
Qualitative  Analysis,  by  Hinds    2.00 
Qualitative  Analysis,  by  Treadwell..  4.00 
Quantitative  Analysis,  by  Clowes  and 

Coleman       S.60 
Quantitative    Chemical    Analysis,    by 

Classen        3.00 
R 

Railroad      Curves      and      Earthwork 
Field,    by    Allen    3.00 

Rand   Metallurgical    Practice    6.50 
Rare  Metals,   by  Ohly    3.00 
Recent  Copper  Smelting,  by  Read...  2.50 
Recent  Cyanide  Practice,  by  Rickard  2.00 
Recognition  of  Minerals,  by  Moor...  2.00 
Refractories       and       Furnaces,       by 

Howard         4.00 
Report    Book    for    Mining    Engineers, 

by    Charlton        2.60 
Richardson's     Manual      of     Mexican 

Laws       3.00 
Ricketts  on  Mines     4.00 
Rock  Drilling,  by  Dana  and  Saunders  4.00 
Rock    Excavating    and    Blasting,    by 
Cosgrave       1-60 

S 

Safety  in  Coal  Mines,  by  Burns     1.00 
Sampling  and   Assaying   of   Precious 

Metals,   by  E.   A.   Smith    4.50 
Sampling  and   Chemical   Analyses  of 

Iron  and  Steel,  by  Bauer  &  Deiss  3.00 
Sampling  and  Estimation  of  Ore  in  a 

Mine,  by  Rickard     2.00 
Science  of  Knitting,  by  Tompkins...  3.00 
Science  of  Organization  and  Business 

Development,   by  Frank    2  76 

Scientific  and  Technical  Spanish,   by 
Wilcox        1.75 

Second  Tear  Chemistry,  by  Hart   1.26 
Simple  Mine  Accounting,   by  Wallace  1.00 
Shaft    Sinking,    by    Donaldson     2.00 
Shot  Flrers'  Guide,  by  Maurice    1.50 
Smelter  Construction  Costs,  by  Jones  2.00 
Soil   Solution,    by   Cameron     125 
Stamp  Milling,   by  Del  Mar     2.00 
Stamp  Milling  of  Gold  Ores,  by  Rick- ard       2.60 
Stamp   Milling     and     Cyaniding,     by 

Thomson     3.00 
Steam   Power  Plants,  by  Hubbard. . .  2.50 
Steam  Turbines,  by  Mayer    1.60 
Straight  Line  Engineering  Diagrams, 

by    Manifold    and    Poole    3.00 
Strength  of  Materials,  by  Boyd    1.00 
Structural     and     Field     Geology,     by 

Giekie       4.00 
Structural  Engineers     Handbook,     by 

Ketchum     6.00 
Structural   Geology,    by  Leith     1.50 
Study  of  Minerals,  by  Rogers    3.60 
Subways  and  Tunnels  of  New  York, 

by  Wlghtman,  Saunders  and  Gil- bert        4.00 
Surveying  Manual,  by  Ives    2.25 
Synopsis    of   Mineral    Characters,    by 

Richards        1.21 
T 

Tables   of  Minerals,   by  Penfield    1.00 
Technical  Analysis  of  Brass,  by  Price 

and    Mead    2.00 
Technical  Dictionary,  by  Caspar     1.00 
Technical  Dictionary,   Delnhardt  and 

Schloman        2.00 
Technical  Mechanics,  by  Maurer    2.60 
Technical  Method  of  Ore  Analysis,  by 

Low        3.00 
Technical  Trigonometry,  by  Marsh..  1.60 
Test      Methods      for      Steam      Power 

Plants,    by    Tenny   :   2.60 
Testing   for   Metallurgical    Processes, 

by    Barr    2.00 
Tests   for  Ore,   Minerals  and   Metals, 

by    McMechin     1.00 
Text   Book  of  Geology,  by  Pirsson  & 

Schubert.      Part   1,    $2.25;    Part  2, 
$2.75;  Complete      4.00 

Text  Book  of  Mineralogy,  by  Dana. . .   4.00 
Text  Book  of  Ore  Dressing,  by  Rich- 

ards      5.00 
Text     Book     of     Rand     Metallurgical 

Practice,    by   Stokes    6.60 
The  Diamond,  by  Cattelle     1.00 
Theory  and  Practice  of  Ore  Dressing, 

by  Wiard     4.00 
Three    Years    in    the     Klondike,     by 

Lynch       
Timbering  and  Mining,  by  Storms...  2.00 
Transportation  of  Gases,  Liquids  and 

Solids,  by  Nagel    2.00 
Treatise  on  Gold  and  Silver,  by  Crane  6.00 
Traube  Physico-Chemical  Methods..  1.50 
Treatise     on     Mine     Surveying,     by 

Brough       2. 25 
Troutwine's   Civil    Engineers'    Pocket Book         6.00 
Tunneling,  by  Lauchli     3.00 
Twenty-five     Years     of    Mining,     by 
Ashmead       1.26 

Types  of  Ore  Deposits,   by  Bain    2.00 
U 

Underground  Surveying,  by  Trumbull  3.00 
Underground  Treasures,  by  Orton...  1.50 
Unit  Construction  Costs,  by  Jones...  2.00 
Universal     Electrical     Directory,     by 

Alabaster        5.00 
Useful    Minerals,    by  McLeod     1.25 
Untechnical    Addresses    of    Technical 

Subjects,  by  Douglas     100 
V 

Volumetric  Analyses,  by  Sutton    5.50 
W 

Walls,   Bins  and  Grain  Elevators,  by 
Ketchum         4.00 

Water  Power  Engineering,  by  Mead.  5.00 
Welding:  Theorv,  Practice,  Appara- tus Tests,  by  Hart     2.60 
Winning  Engines  and  Winding  Ap- 

pliances,   by    McCulloch    600 

Delivered  to  any  address  in  the  Postal  Union  upon  receipt  of  price. 

The  MINING  WORLD  CO.,  Monadnock  Block,  CHICAGO 
We  carry  a  large  stock  of  Technical  Books  for  immediate  shipment. 

Advertised  machinery  is  the  most  dependable. 
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Use  Jenkins 

'96  Packing 

For  Making 
Joints 

JENKINS  '96  is  a  high- grade  rubber  sheeting 
particularly  valuable  for 
making  tight  steam  joints, 
adapted  to  high  or  low 
pressures  and  the  most 
difficult  places.  It  has, 
also,  a  wide  range  of  uses, 
as  it  is  unaffected  by 
acids  or  acidulous  and 
alkaline  waters  and  is 
therefore  very  suitable  for 
packing  joints  in  mining 

Tight  Joints     Je!,kin8  ,'96  !■  *he 
 °r!gi- °  nal  unvulcamzed  rubber 

sheeting.  It  has  been  on 
the  market  for  many  years,  has  been  subjected  to  the 
severest  tests,  and  the  remarkable  success  which  it  con- 

tinues to  enjoy  is  proof  that  it  is  all  that  is  claimed  for  it. 

Jenkins  '96  has  enough  flexibility  to  conform  to  all  irregularities  in 
the  surfaces.  When  used  in  a  steam  joint  the  temperature  of  the 
steam  causes  it  to  vulcanize  or  harden  without  becoming  brittle  or 
disintegrating,  and  it  forms  a  joint  that  is  hermetically  sealed  and 
therefore  absolutely  steam  tight.  It  has  ample  strength  to  prevent 
blow-outs. 

As  for  price — it  actually  costs  less  than  many  lower  priced  packings, 
owing  to  its  light  weight.  Regularly  made  in  sheets  36  inches  wide, 
or  in  gaskets  cut  to  any  size  or  shape. 

Jenkins  '96  can  be  obtained  through  regular  dealears. 

Write  direct  for  sample  and  booklet :     "MECHANICAL  RUBBER  GOODS" 

Jenkins   Bros. New  York 
Philadelphia 

Jenkins  Bros.,  Limited,  Montreal.  P.  Q..  and  London,  E.  C. 

Boston 
Chicago 

How  About  Your  Smelting? 
Have  you  ever  tried 

the  modern  way  of  smelt- 
ing— the  method  that  is 

today  saving  for  its  users 
thousands  of  dollars  an- 

nually? Wile  Electric 
Furnaces  have  demon- 

strated their  ability  to 
handle  the  most  difficult 

ores,  at  a  very  low-power 
consumption,  and  have 
never  failed  to  give  entire 
satisfaction.  The  bes! 

proof  we  can  offer  is  th« 
repeat  orders  we  are  daily 
receiving  from  present 
users.  You're  interested 
all  mining  men  are.  Whj 

not  write  for  our  booklet 
"  W" — it  doesn't  obligate— 

and  it  will  be  mighty  in- 
teresting to  you. 

Write  today — our  supply  is  limited. 

Wile  Electric  Furnace  Company 
8th  Floor,  Jenkins  Arcade.  Pittsburgh 

Distributing  Material  to  Storage 
Pile  or  Spoil  Bank 

The  Loop  Line  Tramway 
with  its  continuous  procession  of  barrows  may  be  readily  adapted  to  the  distribution  of 
material  anywhere  along  the  line  by  the  simple  expedient  of  equipping  the  barrows  with 

drop  bottoms,  and  the 
track  with  a  movable 

tripping  device  which 
automatically  un- 

latches the  bottoms  at 
any  desired  point. 

This  is  but  one  of 

many  services  to  which 
Loop  Line    Tramways 
are  adapted. 

Let  Us  Help  You  With 
Your  Problems 

Ambursen Company 
61  Broadway,  NEW  YORK  CITY 

Advertised  machinery  is  the  most  dependable. 
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Mining  Possibilities  in  Colombia, 
South  America— II 

By  MATT.  W.  ALDERSON. 

Until  I  visited  South  America  I  had  supposed 

that  most  of  the  world's  good  placer  ground  had  been 
worked  out  long  ago.  I  knew  the«  were  still  a  few 

places  in  Montana  where  good  pay  might  be  found 

by  going  down  after  it,  but  Montana  was  the  latest 

state  wherein  gold  was  discovered,  and  mining  has 

been  done  there  for  but  little  over  50  years. 

It  is  350  years  since  the  Spaniards  took  possession 
of  South  America,  and  at  that  time  the  Indians  had 

valuable  gold  ornaments,  so  it  is  not  known  for  how 

many  centuries  the  mines  of  South  America  have 
been  worked.  I  rode  over  one  tract  in  Colombia  with 

father  and  son.  The  former,  an  elderly  gentleman, 

pointed  out  where  he  had  mined  ground  worked  by 

his  father;  other  ground  worked  by  his  grandfather, 

and  ground  that  had  been  mined  before  members  of 

his  family  had  acquired  the  property. 

I  have  always  understood  that  the  residents  of 

that  part  of  the  world  were  adepts  at  mining,  and  I 

would  not  have  anyone  infer  that  they  have  not  long 

since  worked  out  every  inch  of  ground  that  was  known 

to  carry  gold  that  could  be  mined  with  simple  facilities. 

In  some  ways  these  people  are  world-beaters.  They 
have  the  patience  to  do  an  enormous  amount  of  work 

for  small  pay.  They  do  good  work  in  their  small  way.  I 
have  known  men  in  Montana  who  were  adepts  with 

the  gold  pan,  but  their  work  was  crude  in  comparison 
with  that  of  the  natives  of  Colombia  with  the  batea. 

But  where  extensive,  deep  working  was  called  for 

they  were  unequal  to  the  demand,  failing  most  cer- 
tainly in  lack  of  the  necessary  means,  and  possibly  in 

the  necessary  skill. 

In  some  instances  good  placer  ground  is  prac- 

tically untouched.  These  are  in  low  lands,  where 

one  cannot  sink  to  any  depth  without  encountering 

water.  More  places  are  covered  with  tailings  of  sur- 
face work,  and  the  ordinary  individual  would  not 

think  of  looking  there:  he  would  noi  imagine  that 

rich  ground  often  lies  below  what  he  will  be  told  is 

ground  thai  was  worked  for  such  gold  as  it  contained 
long,  long  ago. 
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No  placer  ground  is  at  all  likely  to  be  found  where 
small  capital  will  win  returns.  The  opportunities  are 

for  persons  who  go  at  matters  in  an  intelligent,  up- 

to-date  way.  Men  have  been  known  to  put  in  years 

of  effort,  and  to  expend  thousands  of  dollars  on 

placer  propositions  in  entire  absence  of  definite  knowl- 
edge as  to  the  value  of  the  ground,  and  the  lay  of  the 

bedrock.  Occasionally,  because  of  a  fortuitous  com- 
bination of  circumstances,  success  eventually  crowned 

their  efforts.  But  in  very  many  instances  the  result 

was  failure,  and  in  some  cases  great  financial  loss. 

Here  in  South  America  one  of  the  most  promi- 
nent of  the  successes  of  recent  years  achieved  its 

success  without  observing  any  of  the  necessary  pre- 

cautions. It  worked  low-ground  alongside  of  a  stream 
at  immense  profit.  Then  the  river  was  turned  out  of 

it--  channel,  and  work  was  commenced  on  the  ground 
underneath.  The  owners  had  expected  richer  ground 

than  ever  under  this  river  bed.  Instead,  they  found 

ground  that  they  could  not  work  at  a  profit.  A  little 

intelligent  prospecting  before  hand  would  have  shown 
what  was  discovered  afterwards  at  great  expense  and 

disappointment — that  the  old  channel  with  its  rich 
values  was  at  one  side  of  and  not  under  the  modern 

nel. 

1  toe  operator  found  in  working  his  ground  that 
the  Indians  had  worked  out  a  very  large  block  clear 

down  to  bedrock,  which  in  this  instance  was  over  25 

ft.  Only  because  tin-  [ndians  were  compelled  to  nar- 

row  in^their  hole,  as  they  drovi  and  puddled 
the  sides,  saved  the  modern  worker.  They  left  enough 

rich  ground  around  the  edges  so  that  the  last  man 

got  out  enough  to  pay  for  his  work. 
One  company  here  found  after  ll  1  e:  pi  nditure  of 

hundreds  of  thousands  of  dollars  thai   its  tunnel  was 
ufficiently  low  to  enable  it  to  work  the  ri 

part   of   its  ground. 
There  are  persons  in  South  America,  some  of 

whom  tack  an  1-'..  M.  after  their  names,  who  have  1101 
yet  learned  that  it  does  not  pay  to  sample  a  placer 
property  with  a  monitor  or  with  a  dredge. 

The  testing  of  a  placer  property  i<  a  comparatively 
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simple  proposition  if  one  is  properly  fitted  out  for 

the  work.  With  a  good  drill  he  may  determine  ex- 
actly just  what  the  character  of  the  ground  is  beneath 

the  surface,  and  what  its  contents  in  gold  may  be. 

The  drilling  can  only  be  expected  to  give  approxi- 
mate results,  but  when  it  is  carefully  done,  dependence 

may  safely  be  placed  upon  them. 

One  engineer  in  Colombia  who  knew  the  value  of 

his  ground,  measured  its  cross-section,  kept  a  record 
of  the  rainfall,  figured  the  water  he  would  be  likely 

to  have  and  the  yardage  he  could  move  in  a  given 

time,  never  missed  anticipating  the  value  of  his  clean- 
up as  much  as  $50  in  any  one  month.  The  recovery 

of  another  carefully  managed  property  was  2%  above 

The  man  who  needs  an  encouraging  prospect  be- 
fore he  will  dig  comes  to  South  America.  He  goes 

out  into  a  drain  on  a  hillside  and  obtains  good  colors 

in  every  panfull  of  earth  he  takes.  He  immediately 

jumps  to  the  conclusion  that  if  the  ground  is  so  rich 
on  the  surface  there  must  be  a  fortune  in  working 

what  is  beneath.  He  learns  that  for  ages  the  natives 

have  made  money  by  carrying  bateas  full  of  this  ma- 
terial to  the  nearest  water  and  washing  out  the  gold. 

What  further  proof  does  he  need  that  there  is  an 
immense  fortune  here  for  the  man  who  will  work  this 

ground  on  a  large  scale  ? 

Very  many  thousands  have  been  expended  in  en- 
deavors to  work  deposits  of  this  character.     It  is  the 

NATIYKS    OF    COLOMBIA    DREDOIM;    FOR    GOLD    WITH     BATEAS. 

the  estimate.  In  other  words  the  drilling  estimate 

tor  3]  acres  worked  was  $607,245  and  the  actual  re- 

618,883.  Could  anything  be  more  satisfac- 
tory than  work  of  this  character?  Why  can  we  not 

have  more  of  it? 

The  belief  that  "you  cannot  see  beyond  the  point 

of  the  jiick"  has  cost  investors  in  mines  in  Colombia 
millions  of  dollars,  as  it  has  cost  persons  in  other 

parts  of  the  world.  Gold  is  the  most  universally  dis- 

tributed of  all  metals.  That  doesn't  say  that  wherever 
it  may  be  found  it  will  pay  one  to  mine  for  it.  If 

it  did  we  wouldn't  need  to  go  to  South  .America  or 
to  any  other  country.  We  would  mine  tin-  sands  un- 

der the  City  of  Philadelphia,  or  get  the  metal  out  of 
the  waters  of  the  ocean. 

kind  of  material  from  which  placer  deposits  are  made, 

but  it  has  not  been  concentrated  down  except  in  the 

few  places  where  the  natives  go  after  it.  As  a  gen- 
eral rule  it  will  not  quite  pay  to  work  even  on  a  large 

scale  and  with  the  cheapest  kind  of  labor.  There  are 

large  bodies  of  this  kind  of  ground  in  some  locali- 

ties that  will  average  from  1  to  2  cts.  a  cu.  yd.  The 

gold  itself  is  infinitesimally  line,  and  so  light  that  as 

one  man  says:  "It  takes  a  bushel  of  it  to  weigh  an 

ounce."  Working  such  ground  is  always  doubly  dis- 
appointing. It  is  hard  work  to  save  the  gold,  and 

when  it  i-  saved  one  hasn't  what  its  appearance  would 
lead   him   to  expect. 

(  Mi    Dec.    X    last,    one    of    the    fiesta    days   of    this 

country,  I  was  in  a  mining  town  of  about  4000  popula- 
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tion,  and  was  shown  by  one  of  the  merchants  of  the  rich  ground  they  hoped  to  open  was  just  beyond  their 

place  a  horn  tray  containing  $750  worth  of  gold.     I  reach.     They  quit  disgusted,  not  knowing  why. 

was  told  that  this  gold  was  purchased  that  day  from  The  golden  opportunities  in  quartz  mining  in  our 

over   100  persons.     The  purchases   ran   from  a   few  own  country  are  in  properties  where  one     must     go 

cents  per  individual  to  one  of  about  $20.     He  said  down  under  water-     But'  is  !t  possible  to  get  persons 

that  for  the  past  4  years  his  purchases  had  run  from  '"  Put  their  monev  into  such  ventures?     Hardly.     It a.           .     (H.o                  .,       T,.    .                ,     ,  ,            j  is  the  same  with  placer  mining  in  Colombia.     I  know 
$1200  to  $1800  a  month.    This  is  a  wonderful  record  '     ,          ,       °              , ...                    ,    ,             ,  men  who  have  put  down  hundreds  of  holes  in  testing 
tor  a   country   that   has   been   mined    for   so   long   a  .                     ,   .     ̂   ,      ,  .         .,.                     .... 

°  placer  ground  in  Colombia,  with  not  one  single  hole 
period.     And  what  is  more  surprising  is  that  a  large  ,         a      ■        t              tu                   r                   u 
^                                                       F        s                         s  under  a  flowing  stream.     I  he  owner  of  one  mine  here 
proportion  of  the  gold  is  obtained  from  ground  that  found    the   gravd    on    his   property   had   been   mined 
it  really  does  not  pay  to  work.    But,  at  the  same  time,  ]ong  ag0)  because  the  lay  of  the  ground  was  such  that 
nothing  demonstrates   more     definitely     the   mineral  the  natives  could  get  down  to  bedrock.     But  he  has 
character  of  the  country.  never  put  a  hole  down  under  the  stream  that  flows 

The  Colombian  placer  miner  uses  the  bed  of  his  across  his  property,  though  he  could  turn  the  stream, 
stream  as  his  sluice  box.     He  washes  the  gravel  into  and  under  the  stream  is  the  place  for  him  to  look  for 

it  and  then  rakes  it  out  on  the  sides.     He  cleans  up  gold,  for  it  is  the  one  place  where  the  old-time  miners 

the  gold  from  what  we  may  call  an  imitation  of  na-  couldn't  get  at  it. 
Hire's  sluice  box  by  panning  in  his  batea  the  fine  stuff  Colombia   has    been    a    great    producer    of    placer 
left  in  the  sluiceway.     Where  he  finds   rich  ground  gold.     It  is  easy  to  see  where  she  will  produce  mil- 
he  goes  down  into  the  water  after  the  gold  with  his  lions  of  dollars  a  year  for  the  next  20  years.     It  is 
batea,  working  in  this  way  as  deep  in  water  as  nearly  also  easy  to  see  where  millions  more  may  be  secured 
up  to  his  neck.     Sometimes  for  this  work  they  make  for  a  hundred  or  more  years  to  come.    But  to  recover 
bateas    of   great    size   and    with    long   handles.      The  these  millions  she  must  have  a  type  of  miner  who 

illustration   herewith   gives   a   clear  idea   of   work   of  can  see  "beyond  the  point  of  the  pick"  and  he  must 
this  kind  on  a  large  scale.     Of  late  years  many  at-  be  backed  by  capital  and  have  the  skill  to  master  un- 
tempts  have  been  made  to  go  even  deeper.     At  one  usual  conditions, 

place  a  huge  batea  was  made,  resembling  very  largely  (To  be  continued.) 

a  good  sized  wash  tub.    This  was  placed  over  a  man's 
head  and  tied  down  to  his  shoulders.     With  this  ar-  Foreign  Visible  Copper  Supply. 
rangement  he  was  able  to  work  for  some  little  time    : — 
under  water.     In  very  deep  water  a  rock  would  be  The  copper  visible  supply  in  England,  France,  and 

placed  on  top  of  the  improvised  "diving  bell"  to  hold  afloat  thereto  decreased  46  tons  from  May  15  to  June 
the  worker  down.     Great  excitement  was  created  by  r,  being  15,310  tons  on  latter  date.    Recent  figures  of 
one  of  these  men  this  past  year  when  he  brought  up  visible  supply  compare  as  follows: 
from  a  deep  working  $143  in  one  batea  and  $80  in  1916.           1915.           1914.           1913. 

another.     But  the  scheme  is  not  a  success,  for  it  is  Jan.    [•••■••••;•;;;;;;     ̂ ''1'          H^l         "',865 

not  possible  to  handle  any  great  quantity  of  material,  Mar.    1".                                                                          ||;g| 

and  a  small  hole  to  bedrock  will  fill  up  about  as  rap-  ;                            '■'■'■'■■     \\              ||;»*         ̂ .352         U\Ul 
idly  as  it  may  be  dug.  My  u :::::::::::::::              ||;§Si 

It  may  be  set  down  as  an  assured  fact  that  very  Sept.  1.. 

few  of  the  old-time  workings  are  more  than  5  or  6  ft.  gov.   1'.:                                                           3j,«3 below  the  drainage  level.     In  a  tract  of  ground  where 

I  drilled  96  holes  and  the  average  depth  to  bedrock  A    Nickel-Tantalum    Alloy. — The    resistance   of 

of  the  pay  ground  was  37  ft.,  there  was  an  average  of  njckei  ,t0  acids  ;s  bound  to  be  considerably  increased 

10  ft.  of  old  tailings  or  other  barren  material  before  by  the  additjon  0f  5  t0  10%  of  tantalum.    An  alloy  of 
one  came  down  to  the  pay.     There  was  good  ground  n\cke\  with  30%  tantalum  can  be  boiled  in  aqua  regia 

on  the  property  where  the  natives  had  never  found  Qr  any  other  acicj  wjthout  deterioration.     The  alloy  is 
pay,  but  the  .pay  in  this  ground  was  close  to  bedrock,  tougn>  easily  rolled,  hammered   or  drawn   into  wire, 
under  from  7  to   10  ft.  of  wash  that  was  practically  combined  with  tantalum,  nickel  loses  its  magnetic  qual- 

barren.  ity  and  the  alloy  has  the  advantage  over  pure  tantalum 
With  all  their  skill   in  placer  mining  the   natives  jn  lhat  ;t  can  be  heated  in  the  open  air  to  a  high  tern- 

do  not  show  more  intelligence  in  their  work  than  do  peraturc  without  oxidizing.    It  is  produced  by  mixing 
their  supposed-to-be   superiors  of  the  north,      r   per-  the  tw0  metais  jn  powdered  form,  compressing  them 
sonally  knew  of  a  party  of  four  who  went  to  great  under  great  pressure  and  bringing  them  to  a  high  h 
expense  and  did  an  enormous  amount  of  work  in  an  jn  a  cruciblc  or  quartz  tube  in  a  vacuum, 

effort  to  get  what  they  believed  would  be  fine  pay.     I  ■     , 

had  put  a  drill  hole  down  close  to  where  they  were  Lithopone  consists  of  about  68%  banum  sulphate 

working.     It  showed  that  when  they  had  done  their  30.59!    zinc  sulphide  and  
1.5%  zinc  oxide. 

utmost,  they  would  still  be  8  ft.  above  bedrock.     The  in  the  manufacture  
of  paints,  oil  cloths,  etc. 
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The   New   Milling  Plant   for   Nevada 
Tungsten  Property. 

By  Fred  L.  Miner. 

That  there  is  more  than  one  way  of  putting  up 

a  mill  is  being  illustrated  by  the  Consolidated  Tung- 
sten Co.  in  its  operations  on  Williams  creek,  on  the 

west  slope  of  the  Snake  range,  Nevada.  Out  on  the  hill- 
side, a  convenient  distance  above  the  bed  of  the  creek, 

there  is  being  assembled  a  most  unique  milling  plant. 

A  bin  of  large  capacity  has  been  constructed  of  logs, 

which  represents  the  most  there  is  in  sight  in  the  way  . 
of  construction.  At  the  head  of  this  bin,  a  crusher  has 

been  installed  into  which  ore  will  be  fed  before  enter- 

ing the  bin.  Below  the  bin  is  a  set  of  5  stamps,  placed 

on  a  foundation  consisting  of  two  big  logs,  each  more 

than  3  ft.  in  diameter  and  7  ft.  in  length,  set  solidly 
into  the  ground,  making  a  foundation  which  will  stand 

up  well  under  the  pounding  of  the  stamps. 

From  the  stamps  the  ore  will  be  fed  to  a  Wilfley 

CONSOLIDATED  TUNGSTEN    CO.'s    MILL. 

table    and    turned    into    high-grade    concentrates.      A 
steam  engine  will  furnish  power  for  running  the  mill. 

Ore  will  be  delivered  from  the  mine  workings  to 
the  mill  by  pack  train  and  unloaded  at  the  head  of 
the  Inn  convenient  to  the  crusher. 

In  general  appearance  and  uniqueness,  this  plant 
might  easily  remind  one  of  an  old-time  moonshine 

still  out  in  the  Roanoke  mountains,  for  it  is  equally 

as  primitive  at  its  present  stage,  but  is  expected  to 
give  satisfactory  results  in  turning  out  concentrates 

as  though  it  were  enclosed  in  an  expensive  build- 

ing when  the  wheels  begin  to  turn.  The  directors  of 

the  company  have  figured  that  it  was  just  as  wise  to 

start  their  mill  in  this  way,  and  run  it  throughout  the 

good  weather  before  going  to  the  expense  of  enclosing 
it,  which  can  easily  be  done  at  any  time. 

Adjacent  to  the  mill  a  good  building  has  been  con- 

structed in  which  to  store  the  concentrates,  and  this 

is  about  the  only  signs  of  lumber  and  nails  to  be  seen 
on  the  place 

\t  the  present  time  development  is  in  progress  at 

several  points  on  the  Big  Four  vein  within  1200  ft.  of 

the  mill,  and  on  the  Gem  vein  on  the  opposite  side  of 

Williams  creek  an  adit  tunnel  is  being  driven  on  from 

3  to  4  ft.  of  good  ore.  These  will  be  the  principal 
sources  of  ore  that  will  be  worked  for  some  time  to 

come,  as  there  is  assurance  that  large  bodies  will  be 
mined  from  here. 

The  main  camp  of  the  company,  including  board- 
ing house,  bunk  house,  etc.,  is  situated  up  the  creek 

about  half  a  mile  above  the  mill  and  is  one  of  the  most 

ideal  camp  sites  along  the  entire  Snake  range,  with 

an  abundance  of  water  and  pine  and  quaking  aspen 
timber  all  around. 

Another  interesting  exposure  of  tungsten  ore  has 

been  encountered  in  the  Snake  Range  country  on  the 

property  of  A.  C.  Kirkeby  and  D.  Lundgren,  a  short 

distance  above  the  camp  of  the  Consolidated  Tung- 
sten Co.  On  the  south  side  of  the  creek  a  cliff  stands 

up  boldly  about  100  ft.  high,  and  the  ore  face  of  this 

cliff  for  a  height  of  80  ft.,  and  running  with  it  for 

50  ft.  is  an  immense  vein  exposed  by  the  erosion  of 

the  quartzite ,  which  once  covered  it,  and  this  entire 

face  is  high-grade  hubnerite  ore,  much  of  which  will 
run,  broken  down,  40  to  50%. 

Considerable  ore  has  already  been  mined  from  this 

cliff  by  blasting  across  a  space  of  perhaps  15  ft.  sq. 

and  to  a  depth  of  about  1  ft.  into  the  vein.  The  best 

streak  is  apparently  from  6  to  8  ins.  in  thickness,  but 

no  work  has  yet  been  done  that  will  prove  how  well 

disseminated  the  values  may  be  through  the  rest  of 
the  vein,  which  is  from  6  to  10  ft.  in  width.  This 

vein  has  a  northerly  and  southerly  course  almost  par- 

alleling the  slope  of  the  mountain,  and  is  entirely  en- 

cased in  quartzite.  The  remarkable  ore  exposure  re- 
ferred to  has  been  made  by  quartzite  on  the  outer  side 

of  the  vein  eroding  away  and  leaving  the  vein  exposed 
like  a  smooth  wall. 

On  another  claim  which  endlines  at  the  southwest, 

a  very  promising  showing  has  recently  been  developed, 

there  being  from  3  to  4  ft.  of  high-grade  hubnerite  ore 
with  which  is  associated  from  4  to  6  ins.  of  silver  ore, 

from  which  assays  have  been  obtained  running  as"  high 
as  800  ozs.  silver.  Large  quantities  of  float  can  be 

picked  up  from  surface  in  this  neighborhood.  There 
are  1  1  claims  in  this  group. 

New  Norwegian  Blast  Furnace. — The  establish- 

ment id"  a  blast  furnace  and  steel  plant  near  Narvik, 
Norway,  has  been  recommended  by  a  committee  ap- 

pointed by  the  Polytechnic  Association  and  the  asso- 
ciation of  Norwegian  Civil  Engineers.  The  proposal 

is  that  the  furnaces  use  Kiruna  ore  first  and  later 

Norwegian  ores.  The  estimated  production  is  a 

minimum  of  50,000  tons  of  iron  and  steel  per  year. 
The  committee  also  advised  that  the  coal  necessary, 

about  125,000  tons  a  year,  be  imported  from  the  Unit- ed States. 



Statement  on  Flotation  Oils— Market  Situation 
Regarding  Flotation  Oils 

By  O.  C.  RALSTON.* 
The  sudden  development  of  the  art  of  flotation  has 

brought  about  peculiar  conditions  in  the  oil  market. 

A  few  years  ago  there  was  considerable  expansion  in 

the  wood-distilling  industry  throughout  the  south  on 
the  hope  of  selling  turpentine  at  not  less  than  50  cts. 

per  gallon.  This  hope  was  never  realized  and  the 

industry  became  demoralized,  owing  to  excessive  pro- 
duction and  the  efforts  of  some  plants  to  keep  going 

even  at  a  loss.  Pine  oil,  which  previously  has  had 

little  sale,  is  a  by-product  from  this  industry  and  has 

been  found  one  of  the  best  of  oils  for  flotation  pur- 

poses. At  the  time  of  the  introduction  of  the  flotation 

process  into  the  country  a  stock  of  pine  oil  that  had 
accumulated  was  for  sale  at  an  attractive  figure. 

This  supply  of  pine  oil  and  its  derivatives  has  been 

largely  exhausted,  and  we  are  having  to  depend  upon 

current  production  for  the  present  supply.  Hence  the 

price  has  soared,  and  some  of  the  pine  oil  on  the  mar- 
ket has  been  adulterated.  Pine  oil  is  also  proving  to 

be  a  valuable  antiseptic  and  it  is  doubtful  whether  it 

will  ever  again  be  sold  cheaply.  Furthermore,  tur- 

pentine is  now  about  50  cts.- per  gallon,  and  the  frac- 
tionation of  the  wood  distillate  is  being  made  in  favor 

of  a  high  yield  of  turpentine. 

During  191 5  the  principal  investigation  in  connec- 

tion with  the  flotation  oils  was  conducted  for  the  pur- 

pose of  finding  a  substitute  for  pine  oil  now  costly. 

Most  of  the  wood  creosotes  have  proved  acceptable 

and  are  now  being  sold  at  lower  prices  than  the 

pine  oils.  How  long  this  condition  will  continue  is  a 

matter  of  conjecture.  The  creosotes  have  proved  to 

be  good  preservatives  of  wood,  especially  of  railroad 

ties.  However,  coal  creosotes  excel  wood  creosotes 

for  preserving  timber,  so  that  flotation  will  probably 

cause  most  of  the  wood  creosote  to  be  diverted  from 

timber  preservation.  Further,  the  starting  of  many 

large  flotation  mills  during  the  coming  year,  and  the 

enlargement  of  many  that  have  been  operating  in  an 

experimental  way,  may  create  such  a  demand  for  wood 

creosote  that  the  cost  of  this  oil  may  equal  that  of 

pine  oil. 

In  view  of  such  a  possibility,  considerable  work 

has  been  done  to  determine  whether  coal  tar  and  coal 

tar  creosote  could  not  be  successfully  used  as  flotation 

oils.  In  many  instances  it  was  possible  to  do  so  only 

after  adding  a  small  amount  of  one  of  the  true  wood 

oils.  There  is  some  difficulty  in  getting  the  thick 

heavy  coal  tar  to  mix  well  with  the  pulp,  so  that  it  is 

not  the  desirable  medium,  and  for  that  reason  the  coa
l 

creosotes  have  met  with  more  favor.  Consequently,
 

most  of  the  gas  plants  throughout  the  country  
have 

*U.  S.  Bureau  of  Minos. 

been  able  to  contract  for  their  output  of  creosote  for 

some  tune  to  come.  A  similar  condition  prevails  with 

regard  to  most  of  the  wood  oils.  There  has  been  some- 
what of  a  rush  in  the  mining  industry  for  contracts 

for  these  products  in  order  that  proposed  mills  will  be 

assured  of  being  able  to  operate.  When  Germany  gets 

into  the  coal  creosote  market  again  there  will  doubt- 
less be  lower  prices  for  that  particular  product. 

The  petroleum  men  have  not  been  slow  to  seek  the 
flotation  oil  market,  but  their  products  have  not  as  yet 

met  with  much  success 'when  used  alone.  It  is  pos- 
sible to  mix  small  amounts  of  pine  oil  or  creosote  with 

various  petroleum  products,  such  as  stove  oil,  and  to 
obtain  flotation  with  some  degree  of  success,  but  the 

general  tendency  of  petroleum  products  is  to  float 

both  gangue  and  mineral  non-selectively.  The  pe- 
troleum products  that  have  met  with  the  most  success 

are  some  of  the  crude  oils,  such  as  Texas  crude,  and 

especially  certain  high-sulphur  crude  petroleums,  ob- 

tainable in  Kansas  and  in  California.  "Stove  oil"  has 
met  with  some  success  in  the  copper-concentrating 

mills,  as  copper  minerals  do  not  have  to  be  concen- 
trated to  the  same  degree  of  purity  as  do  the  lead  and 

zinc  minerals.  It  is  probable  that,  for  the  wood  oils, 

the  copper  mills  will  be  able  to  use  cheaper  substitutes, 

such  as  petroleum  products,  than  will  the  mills  treat- 
ing baser  metals. 
<  Ine  other  product  that  has  met  success  has  been 

the  "kerosene  acid  sludge"  from  certain  of  the  petro- 
leum refineries.  This  material  is  the  resultant  of  the 

removal  of  certain  impurities  with  sulphuric  acid  and 

often  consists  of  as  much  as  50%  sulphuric  acid.  Not 

all  of  the  acid  sludge  products  have  proven  suitable, 

only  the  California  sludge  being  sold  at  present. 
Tust  how  far  all  this  substitution  will  be  successful 

is  not  yet  known  and  there  is  no  way  to  predict.  The 
test  work  of  the  coming  year  should  go  far  towards 

solving  this  problem. 

Cost  of  Flotation  Oils. 

The  cost  of  flotation  oils  has  varied  so  much,  owing 

to  the  unsettled  market,  that  it  is  almost  impossible  to 

give  an  idea  of  what  they  should  cost.  For  a  rough 

estimate  it  is  possible  to  say  that  crude  petroleum  will 
cost  the  same  as  for  other  purposes.  Many  of  the 

specialized  products  such  as  coal  tar  will  cost  about 

5  cts.  or  less  per  gallon.  The  coal  creosotes  and  the 
wood  creosotes  cost  15  to  30  cts.;  the  pine  oils  45  to 

60  cts.,  and  Eucalyptus  oil  will  cost  $1.50  or  more. 

The  effect  of  the  ending  of  the  war  as  regards  coal 

tar  and  creosote  in  the  American  market  i-  uncertain, 

but,  so  far  as  known,  wood- products  will  not  be  af- 
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fected,  and  petroleum  products  for  flotation  will  al- 
most certainly  be  little  affected.  Flotation  men  do  not 

like  to  have  their  oil  costs  go  over  5  cts.  per  ton  of 

slimes  treated,  and  many  costs  are  nearer  to  2  cts.,  or 

possibly  even  less. 

Oils  Adapted  to  Certain  Ores. 

There  can  be  no  doubt  that  the  higher  grade  pine 

oils  and  other  wood  oils  are  the  best  adapted  to  gen- 

eral flotation  work,  but  the  question  of  what  is  com- 
mercially feasible  is  entirely  different.  Thus,  the 

wood  creosotes  are  meeting  much  favor.  Many  of 

the  special  petroleum  products,  especially  those  high 

in  sulphur,  are  adaptable  for  rough  concentration  of 

copper  ores,  but  the  most  favored  materials  for  such 

ores  at  present  seem  to  be  the  coal-tar  products  in 
combination  with  topped  crude  petroleum,  oils  from 

which  the  lighter  fractions  have  been  removed  by  dis- 
tillation. Coal  tars  and  creosotes,  with  a  small  addi- 

tion of  pine  oils,  are  being  used  a  great  deal  in  zinc 

work,  and  the  wood  creosotes  find  favor  in  the  treat- 
ment of  galena  ores.  Gold  and  silver  ores  seem  to 

require  much  pine  oil,  although  the  pine  oil  can  be 
diluted  with  some  of  the  coal  creosote  oils. 

It  will  be  found  that  there  is  a  considerable  num- 

ber of  oils  that  will  give  good  results  on  any  given  ore, 

if  the  mechanical  treatment  is  adjusted  to  suit  each 

given  oil.  The  selection  of  the  proper  oil  in  any  case 

is  purely  a  matter  of  experiment.  Local  conditions, 
such  as  transportation,  also  influence  considerably  the 
choice  of  oils. 

Consumption  of  Flotation  Oils. 

Following  is  a  table  showing  the  amount  of  flota- 
tion oils  being  consumed  every  month  throughout  the 

United  States.  These  figures  were  collected  at  the 

beginning  of  1916  by  direct  communication  with  the 

companies.  The  tonnage  of  ore  being  treated  was 

also  estimated,  and  proposed  increases  allowed  an  esti- 
mate of  the  probable  tonnage  by  the  end  of  1916. 

Owing  to  the  fact  that  some  of  the  companies  were 

secretive,  on  account  of  the  litigation  situation,  the 

figures  are  probably  in  error  as  much  as  20%  in  either 

direction  and  can  probably  be  made  more  accurate  as 

time  goes  on. 

The  products  called  "Pine  oil"  probably  include  a 
considerable  amount  of  the  lighter  fractions  of  pine 
tar  oil. 

MONTI  OPTION    OF    FLOTATION    OILS    IN    THE 

r  vil  in   ST  \ 

Monthly   ton- "f  ore. Monthly   consumption   of 
dotal  Km  oils,   beginning  of 

1316,  lbs. 
W   1  products   ^ 

e  of  ore.            ^g           w|g  o  g  o          g. 
£5  K  m  6       £ 

Copper       1,248.1   ,942,    000  1.500 
Zinc    and    compli 

.  .  .     115,000                         3,1         .  .  .  210  I  'i. "'in    
Lver...       '1  ...i"'       I     I     0       750  ...  10,250   

MnX  I  HIV  CONSUMPTION  OF  FLOTATION  OILS,  BEGINNING 

OF    I9l6,    LBS. 

r-   Coal  products   ,  , — Petroleum — v 
Oleic                                     Cres-  Frac- 

Tvpe  of  ore.          acid.        Tar.    Creosote,    ol.  Crude.  tions. 
Copper          677,000     403,000     8,340  79.000  1,702,000 
Zinc  and  complex  5, S30       10.670       46,500        157.000  41,000 
Lead               9,250        660 
Gold    and    silver         27,450         4.920        7.090  6,250 

5.S30     715,120     463,670     8,340     243,090     1,749,910 

New  Shaft  and  Other   Improvements 
at  the  United  Verde. 

United  Verde  Copper  Co.,  Jerome,  Ariz.,  has  in 

progress  the  sinking  of  an  interior  3-compartment 
shaft  from  the  1000-ft.  level,  this  being  the  level  on 
which  the  great  transportation  tunnel,  with  standard 

gauge  tracks,  connects  with  the  underground  work- 
ings, and  through  which  the  ore  is  hauled  out  to  the 

smelter  at  Clarksdale.  The  collar  of  the  new  shaft 

is  in  close  proximity  to  the  tunnel,  and  the  plan-  con- 
templates sinking  2200  ft.  The  equipment  ordered 

for  this  shaft  consists  of  an  Allis-Chalmers  mechan- 
ical hoist,  with  Westinghouse  electrical  equipment. 

It  is  described  as  a  geared,  double-drum  hoist,  driven 
by  an  electric  motor  set,  adapted  to  receive  alternating 
current,  and  to  furnish  direct  current  to  the  hoist 

motor  and  controlling  apparatus.  The  hoist  will  have 

a  speed  of  1900  ft.  per  minute,  and  will  be  capable  of 

operating  to  a  depth  of  3000  ft. ;  it  will  carry  7-ton 
skip  loads  and  will  be  operated  in  balance.  One  of 
the  most  interesting  features  consists  of  the  plans  and 

equipment  for  handling  the  ore.  The  sheaves  will  be 

at  the  800-ft.  level,  and  the  skip  loads  of  ore  will  be 

raised  and  dumped,  by  means  of  automatic  dumping 

cradles  between  the  800  and  900  levels,  and  conveyed 

through  chutes  to  storage  bins  on  the  1000-ft.  level — 
one  1500-ton  storage  bin  on  each  side  of  the  tunnel, 
each  one  to  be  equipped  with  loading  devices.  The 

equipment  is  to  be  taken  in  through  the  tunnel.  These 

storage  bins  will  also  receive  ore  from  the  higher 

levels.  These  plans  were  developed  under  direction 

of  Will  L.  Clark,  general  manager,  and  R.  E.  Tally, 

superintendent  of  mines. 
Plans  to  use  steam  shovels  in  stripping  the  surface 

ore  bodies  in  the  vicinity  of  the  old  smelter  site  has 

been  under  consideration  some  time,  and  it  is  under- 
stood they  are  well  matured,  though  not  actually 

adopted  at  the  date  of  this  writing.  These  plans  in- 
volve the  removing  of  80  to  100  ft.  of  overburden, 

making  it  practicable  to  mine  those  ores  from  the  sur- 
face down,  instead  of  by  underground  operations 

adjacent  to  and  within  the  fire  area. 

The  Electric  Smelting  &  Reduction  Co.,  Portland, 

Me.,  has  been  incorporated  with  a  capital  stock  of 

$150,000  to  do  general  mining,  smelting  and  refining. 

;■.,    211  0    1,830 

The  word  tungsten  comes  from  the  Swedish  and 

means  heavy  stone.    The  element  is  found  in  combina 
tion  with  other  elements. 



Modern  Ideas  on  Fireproof  Construction 

By  S.  M.  FECHHEIMER.* 

With  all  modern  developments  in  fireproof  con- 

struction tending  towards  economy  and  wide  adapta- 
bility, it  is  safe  to  say  that  the  coming  years  will  see 

a  radical  reduction  in  the  fire  losses  of  United  States, 

thus  greatly  conserving  the  resources  of  our  country. 

In  mine  buildings,  particularly,  the  tendency  towards 

fireproofness  has  been  most  marked,  and  the  use  of 
inflammable  materials  is  being  generally  eliminated. 

The  country  at  large  has  awakened  to  the  fact  that 

it  is  decidedly  wasteful  and  expensive  to  burn  up 

nearly  a  million  dollars'  worth  of  buildings  every  day. 
Business  men  realize  that  there  is  no  economy  in 

erecting  inflammable  buildings,  even  though  their 

original  cost  may  'be  slightly  less.  The  insurance 

rates  on  such  buildings  are  high,  the  cost  of  up-keep 

today  is  extensively  used  in  connection  with  standard 

type  of  fireproof  floors.  One  of  the  earlier  types  of 

fireproof  floors  and  still  extensively  used  is  hollow 
tile  arches.  In  this  construction  the  terra  cotta  tile 

are  set  between  the  steel  members,  and  carry  the  load 

as  a  flat  arch  between  the  supports.  Tie  rods  are 

used  between  the  steel  members  to  take  up  the  thrust 

of  the  arch.  This  construction  is  suitable  for  only 

comparatively  short  spans. 
The  introduction  of  reinforced  concrete  opened 

up  many  new  possibilities  in  fireproof  construction. 
The  combination  of  the  tensile  strength  of  the  steel 

with  the  compressive  resistance  of  concrete,  made 

possible  long  span  construction  of  comparatively  light 

weight.      The   fireproofness   of   the   construction   was 

I 
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is  great  and  the  depreciation  rapid,  besides,  when 

there  is  a  fire  the  loss  cannot  possibly  be  covered  by 

insurance  because  of  the  crippling  of  operations,  the 

inability  to  fill  orders  and  the  general  demoralization 

of  the  business.  The  best  way  is  to  have  a  building 

that  cannot  burn,  that  is  modern,  daylight,  sanitary 

in  all  respects.  Fireproof  construction  has  b
ecome 

standard  for  any  building  of  importance;  in  fact,  
its 

popularity  has  even  extended  to  residences. 

The  modern  progress  in  fireproof  con
struction 

reallv  dates  back  to  less  than  a  decade  ago  wh
en  re- 

inforced concrete-  started  to  be  generally  used  in 

building  construction.  The  very  earliest
  forms  of 

fireproof  construction  consisted  of  heavy  br
ick  arches, 

usually  supported  by  structural  stee
l  girders.  The 

great  weight  of  this  construction  burde
ned  down  the 

floors,  making  it  not  only  expensive  in
  itself,  but  also 

in  the  supporting  frame  work.  Struct
ural  steel  played 

an  important  part  in  fireproof  constr
uction,  and  even 

""Engineer,  Trussed  Concrete  Steel  Co. 
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early  demonstrated  both  in  actual  tires  and  by  the 

mosl  grueling  tests.  Both  the  steel  and  the  concrete 

expand  the  same  amount  for  a  given  change  of  tem- 

perature, so  there  is  no  danger  of  rupture  between  the 
two  materials  in  case  of  intense  fires. 

further  than  this,  reinforced  concrete  was  not 

only  used  in  the  slabs,  but  also  in  building  the  beams. 

girders,  columns  and  foundations.  This  presented 

marked  economies  over  the  use  of  structural  steel 

properly  fireproofed.  The  reason  for  this  is  readily 

apparent,  as  in  a  reinforced  concrete  beam  the 

corresponds  to  what  would  be  the  bottom  flange  of  a 

structural  steel  beam,  while  the  concrete  takes  the 

place  of  the  compression  flange.  In  this  way  only 

about  one  third  as  much  steel  is  required  in  the  rein 

forced  concrete  beam,  while  the  amount  of  concrete  is 

practically  the  same  owing  to  the  necessity  of  fire- 

proofing  of  the  structural  steel. 

Various   systems  of   reinforced   concrete  constru
c- 

tion have  been  developed  to  still  further  increase  its 
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2.       KAHN    SYSTEM    SOLID    CONCRETE   SLABS    AND    BEAMS. 

advantages.  The  earlier  types  of  construction  usu- 
ally consisted  of  thin  concrete  slabs  of  comparatively 

short  span  supported  by  intermediate  beams.  Occa- 
sionally longer  spans  were  used,  but  ordinarily  the 

thickness  of  the  concrete  caused  too  great  a  dead 

weight  in  the  construction.  Another  type  of  con- 
struction developed  in  the  early  days,  and  still  ex- 

tensively used,  was  the  solid  concrete  flat  ceiling  type. 
In  this  construction  the  column  is  flared  at  the  cap, 

and  the  reinforcing  extends  in  all  directions  between 
the  columns.  The  floor  construction  is  cantilevered 
out  from  the  column.  A  uniform  slab  thickness  is 

used  throughout,  although  in  some  instances  a  small 
panel  around  the  column  head  has  been  built  with 

great  thickness.  This  flat  ceiling  type  of  construc- 
tion presents  a  number  of  advantages,  inasmuch  as  it 

gives  a  clear  unobstructed  ceiling  for  the  attachment 

of  shaft  hangers  or  other  fixtures.     Its  use  is  particu- 

3   KAHN     SYSTEM     FLAT    CEILINGS. 

larlv  economical  in  buildings  that  are  heavily  loaded 

and  of  comparatively  large  size. 

Another  type  of  floor  construction  that  was  de- 
veloped in  some  of  the  earlier  days  is  the  combination 

of  reinforced  concrete  joists  with  terra  cotta  tile.  In 

this  construction  the  hollow  tile  are  separated  by  rein- 
forced concrete  joists,  with  a  layer  of  concrete  over 

the  top  of  the  hollow  tile.  The  joists  furnish  the 
strength  of  the  construction  and  carry  the  loads,  while 

the  hollow  tile  serve  merely  as  fillers,  reducing-  the 

dead  weight  of  the  concrete.  By  use  of  this  construc- 
tion wide  spans  can  be  obtained  without  requiring 

any  intermediate  beams,  and  at  the  same  time  obtain 

a  floor  comparatively  light  in  weight.  The  construc- 
tion has  been  extensively  used  in  all  types  of  build- 

ings, both  with  structural  steel  and  reinforced  con- 
crete framing. 

Similar  development  is  found  in  the  steel  tile  con- 

.).    IIY-RIl:    ROOFS    BEFORE    CONCRETING. 
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struction  which  is  now  so  extensively  used  in  large 

fireproof  installations.  The  main  feature  of  this  con- 
struction is  the  large  steel  tiles  which  have  a  width  of 

20  ins.  across  the  base  and  depths  to  meet  require- 
ments. Reinforced  concrete  joists  extend  between 

the  tile,  and  there  is  a  layer  of  concrete  over  them. 

In  order  to  provide  an  absolutely  flat  ceiling,  a  ribbed 
metal  lath  is  laid  underneath  the  base  of  the  steel 

tiles.  This  metal  lath  is  plastered  after  removal  of 

forms.  This  construction  provides  joists  2  ft.  on  cen- 
ters, with  a  continuous  hollow  space  between  them. 

By  its  use  spans  upward  of  30  ft.  are  built  without 

any  intermediate  beams.  The  construction  presents 

many  other  advantages,  features  such  as  light  weight, 

sound  proofness,  simplicity  of  false  work  and  ease 

and  speed  of  erection. 

Coincident  with  the  other  developments  in  fire- 

proof construction  has  been  the  tendency  to  secure  a 

light-weight  construction  which  could  be  readily  built 
without  false  work.  This  has  led  to  the  development 

of  ribbed  mesh  reinforcement  commonly  known  as 

Hy-Rib.  In  this  construction  the  steel  provides  both 
the  reinforcement  and  the  forms  for  the  concrete,  the 

proper  stiffness  being  provided  by  the  ribs,  and  the 

special  formed  mesh  preventing  the  concrete  from 

going  through.  The  construction  is  particularly 

adapted  for  light-weight  concrete  roofs  where  it 

spans  between  the  purloins  without  intermediate  sup- 

ports. The  spans  ordinarily  for  this  construction  are 

not  over  4  or  5  ft.,  but  can  be  greater  by  the  use  of  a 

simple  temporary  support.  After  the  concrete  above 

is  poured,  the  underside  is  readily  plastered. 

The  same  metal  is  also  used  for  building  side  walls. 

The  rib-mesh  spans  directly  between  the  side  wall 

supports,  and  the  plaster  is  applied  to  both  sides, 

thus  providing  a  solid  monolithic  wall  about  2  ins. 

in  thickness.  For  partitions  the  Hy-Rib  extends  di- 

rectly from  floor  to  ceiling.  This  material  is  also  used 

satisfactorily  for  ceilings  and  furring  also  in  arched 
forms  for  floors. 

Manganese  Ore  Exports. 

Manganese  ore  exports  from  India  in  December, 

1915,  are  stated  by  the  London  Iron  and  Coal  Trades 

Review  to  have  been  41,897  gross -tons,  of  which  38,- 

397  tons  went  to  Great  Britain,  3000  tons  to  Italy  and 

500  tons  to  France.  Indian  exports  of  the  ore  foi 

the  first  9  months  of  the  fiscal  years,  April  to  Decem- 

ber, 1014  and  1915,  were  as  follows,  in  gross  tons: 
April  to  Api  : 

Exported  to-^  Dec,  1911.        D* 

United   Kingdom           »;' 
Germany             .,'',Vi- 
Betels       •■••        "■  -4.500 
Italy       1 

Austria-Hungary              |'"2" 

fjltedsiates-:::::::::::::::::'.:: Total      ,   

The  total  imports  of  manganese  ore  into  the  1  fn
ited 

States  in  1915  were  320,782  gross  ton-;,  prac
tically  all 

of  it  coming  from   Brazil. 

The  Production  of  Lead  in  1915. 

By  C.  E.   SlEBENTll 

The  production  of  primary  lead  in  the  United 

States  in  191 5  totaled  550,055  tons.  This  compares 

wiih  542,122  tons  in  1914.  Primary  refined  lead  avail- 
able for  consumption  was  426,751  tons  as  compared 

with  449,052  tons  in  1914.  The  value  of  primary  re- 
fined smelted  or  refined  in  the  United  States  was  $51,- 

705,000,  as  compared  with  $42,286,000  in   11)14. 
Primary  lead  smelted  or  refined  in  the  United 

States,  apportioned  in  1913,  1914  and  1915,  according 

to  source  of  ore,  is  given  in  the  following  table  in 
tons  : 

PRODUCTION  OF  REFINED  PRIMARY   LEAD. 

1913.         1914.         1915. 

I   lestic  desilverized   lead     250,578  811,609  301,564 
Domestic   soft   lead   131.S67  158,219  161.461 
1.1       lie   desilverized    lead     29,433  43.506  44,001 

!i    desilverized    lead     50,582  29,328  43,029 

Total  production,  of  refined  primary  lead. 462,460     r.  12.1J2    550.055 
Production  of  antimonial  lend      14,667       16,668       23.224 

PRIMARY   REFINED   LEAD   AVAILABLE  FOR    CONSUMPTK  'X. 

Stock  in  bonded  warehouses  Jan.    1....    10,492         5,310         7,668 

"For  consumption        H.9S0        7,386  9.6S0 For   warehouse      45,165       20,952  41.81b 
Increase  by  liquidation   ■••  _3S£ 
Production  from  domestic  ores   411. S7S     512,794  507,02b 

Total  supply     479,515     546,442     568,440 
Withdrawn: 

Exports  of  foreign  lead— From   warehouse      44,544       21,545       uMlj 
In     manufactures,      with     bcn«fit     of 

drawback,         9.757       _  9,399         3,983 

Exports   of  domestic    lead         .".>,7L'2       87,092 Decrease   by  liquidation          419  56        •-•  — 
Stock  in  bonded  warehouse  Dec.   31   i,310         7.668       l-.lbJ 

Total  withdrawn    ■   60,030       97.390     141.6S9 

Available    for   consumption   419,485     149,052     126,751 

PRODUCTION    hi     SECONDARY    LEAD. 

piB    ,,..,,.      33.104       29.337       36.300 

,n  aiio5: :: .'::.'.'.'   ■  39,730   31,725   35,000 

Total   recovered    lead     72.S34       61,077       71,300 

In  the  following  table  is  given  the  imports  of  lead, 

in  ore,  base  bullion,  and  refined,  by  countries,  1913- 
11115,  in  lbs.: 

Country  1913.  1915„„„ 

Unit^glngdom       404  594  245  548  „ 
i  ' < ■  r 1 1 r i n V  •    „ii_,i-p  (.■>_.'.■  i.  ........ 
Other   European   countries          143,293         1 23,085  32,537 

Total    from    Europi          810  '\552  217,773 

iTitMi    North    America  338,569         384,007        2,303,170 
l ,  ,i   ,     North   an  {         [fi  ...      m        M 

couth   America   '■'■         '    ''";     '<         !. 417,744 r:ui!i  ,'onn.v;,  :::    ^-^ 

Total    imports      114.293,966       6,671     03     102,991.410 

The  Alaska  Engineering  Commission,  through  its 

purchasing  department,  located  al  Bell  Street  Wharf, 

Seattle,  Wash.,  has  recently  closed  a  number  of  deals 

for  lumber,  tugs  .in<l  equipment  of  all  kinds  for  use  in 

connection  with  the  Government  railroad  work  under 

construction    in   Alaska.      Included   in   the  pur. 

.   three  tu|  "■  two  larg< 

line  motors,  and  a  track  pile  driver  costing  $13,000. 

The  commission's  shipments  to  Alaska  will  shortly 

begin  in  add  heavily  to  the  coastwise  freight  moveme
nt. 

•Advance   report   I".    S.   Geol.   Sui 
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Lyon  Investment  Co.'s  Review  Joplin 
Lead  and  Zinc  Industry. 

The  sales  of  zinc  ore  in  the  Joplin  District  during 

May  were  56,630,294  lbs.,  amounting  to  $2,463,422. 

The  lead  shipments  during  the  same  period  totaled 

8,802,590  lbs.,  which  sold  for  $420,920.  Since  Jan.  1 

shipments  of  zinc  ore  have  amounted  to  315,838,974 

lbs.,  which  sold  for  $15,597,154.  During  the  corre- 

sponding period  of  last  year  the  shipments  were  244.- 
335,275  lbs.,  which  sold  for  $7,417,597,  thus  showing 
an  increase  during  the  past  5  months  over  same  period 

in  1915  of  71,503,699  lbs.  in  tonnage,  and  $8,179,557  in 
value. 

Lead  shipments  for  the  first  5  months  of  the  cur- 
rent year  amount  to  46,497,042  lbs.,  which  sold  for 

$2,116,104  as  compared  with  shipments  of  35,099,600 

lbs.,  which  sold  for  $853,253  during  the  same  period 

of  last  year. 

May  opened  with  the  price  of  top-grade  zinc 
rather  weak  at  $115,  from  which  it  declined  to  $105 

during  the  second  week,  with  a  further  decline  of  $5 

each  succeeding  week,  and  closed  at  $95,  with  the 

lower  grades  selling  as  low  as  $70.  During  the  same 

period  last  year  the  price  varied  from  $70,  at  the 

beginning  of  the  month,  to  $85  for  top-grade  ores 
during  the  last  week  in  May.  The  price  of  lead  ore 

during  the  past  month  eased  off  from  $98  at  the  be- 

ginning of  the  month,  to  $93  at  the  close,  as  com- 
pared with  a  price  of  $51  during  May,  191 5. 

The  decline  of  about  5  cts.  per  pound  in  the  price 

of  spelter  during  the  past  6  weeks  has  caused  the 

decline  in  the  price  of  ore,  but  it  is  believed  by  those 

well  informed  regarding  inside  conditions  jof  the 

metal  market,  that  another  buying  movement  is  about 

due  which  cannot  be  long  deferred.  The  absolute 

unreliability  of  spelter  quotations  has  long  been 

known,  but  at  no  time  has  this  fact  been  more  mani- 
fest than  in  the  May  27  issue  of  the  Engineering  & 

Mining  Journal  which  quotes  prime  western  spelter  at 

$13.50  in  St.  Louis  on  May  24,  while  quoting  the 

price  in  London  at  $20.19  on  tne  same  day.  The 

actual  price  in  St.  Louis  on  May  24  was  $14.87^  per 
too  lbs.  The  difference  between  St.  Louis  and  New 

York  quotations  is  normally  but  17%  per  100  lbs. 

anybody  for  one  moment  imagine  that  there  is 

a  legitimate  difference  of  $6.50  per  100  lbs.  between 
New  York  and  London?  In  commenting  on  market 

conditions  the  same  issue  of  this  paper  says: 

"One  thing  is  clear,  that  the  (spelter)  market  has 
been  falling  of  its  own  weight,  there  having  been  no 

manipulation.  There  has  been  a  general  desire  to 

see  how  il  would  behave  when  left  quite  to  itself." 
This  tacit  admission,  by  a  journal  which  is  assur- 

edly  in  a  position  to  know,  is  quite  interesting  as  it 

certainly  displays  an  unexpected  magnanimity  on  the 

part  of  those  who  have  hitherto  disclaimed  any  such 

thing  as  manipulation  of  the  price  of  spelter,  and 

both  producers  and  purchasers  of  zinc  products  will 

hereafter  be  doubly  interested  in  observing  how  the 

manipulators  will  behave  when  left  quite  to  them- 
selves. 

Meanwhile  bona  fide  mining  operations  in  this  dis- 
trict are  paying  big  profits.  Enormous  new  orders 

for  war  munitions  are  being  placed  in  this  country, 

thus  insuring  a  steady  and  heavy  demand  for  zinc. 

Peanut  pacifists  may  holler  their  heads  off,  but  that 

war  is  going  to  continue  until  somebody  is  licked. 

An  Immense  Coal  Breaker  Plant. 

The  New  Loomis  coal  breaker  of  the  D.,  L.  &  W. 

railroad,  located  at  Scranton,  Pa.,  embodies  the  last 

word  in  up-to-dateness  in  buildings  of  this  type  and 

is  a  mammoth  among  structures  of  its  kind.  Its  ca- 

pacity is  7500  tons  per  day,  which  is  greater  than  that 

of  any  other.  Working  250  days,  it  can  handle  1,875,- 
000  tons  of  coal  in  a  year.  No  other  breaker  has  been 

built  with  such  large  ideas  in  mind,  and  there  is  no 

precedent  for  some  of  the  things  done,  but  there  is 

a  large  experience  behind  them.  The  first  thing  that 
one  would  notice  is  that  the  entire  breaker  above  the 

pockets  is  glazed  and  there  is  no  blind  wall.  The 
whole  breaker  is  inclosed  with  Fenestra  steel  sash, 

which  holds  22,000  panes  of  wire  glass  13x24  ins.  in 

size,  and  Y\-\n.  thick.  There  have  been  other  "day- 
light breakers,"  but  none  so  completely  opened  to  light 

as  this.  Glass  covers  93.5%  of  the  surface.  Artificial 

lighting  will  be  needed  only  for  short  periods  on  some 

winter  days.  Increased  carefulness  in  picking  is  an- 
ticipated, as  well  as  higher  speed.  The  building  is  of 

concrete  up  to  the  tops  of  the  pockets,  and  the  con- 
crete work  is  unusually  good.  Above  this  it  is  of 

steel.  There  are  in  the  building  something  over  2,000,- 

000  lbs.  of  structural  steel.  Wood  is  not  entirely  elim- 
inated, but  it  is  used  only  for  picking  floors  and  chutes. 

There  is  almost  no  possibility  of  fire,  but  sprinklers 
will  be  installed.     The  floors  are  of  concrete. 

Recent    Purchase   of    Brazilian    Man- 

ganese Ore. 

Makers  of  ferromanganese  in  this  country  are  re- 

ported to  have  recently  purchased  from  10,000  to 
20,000  tons  of  Brazilian  manganese  ore.  The  price  is 

said  to  have  been  40  cts.  per  unit  at  Rio  de  Janeiro, 

which,  at  current  freight  rates,  is  equivalent  to  between 

60  and  65  cts.  per  unit,  at  Philadelphia  or  Baltimore. 

As  far  as  known,  this  is  the  last  sale  of  foreign  man- 
ganese ore  made  to  buyers  in  this  country.  Inquiries 

now  are  pending  for  one  or  two  cargoes,  but  there  is 

practically  no  ore  offering,  as  the  output  of  the  Bra- 
zilian mines  is  sold  up  for  a  number  of  months.  There 

have  been  some  offers  of  foreign  manganiferous  ore, 

but  buyers  have  not  been  interested  in  mineral  of 

this  quality  at  the  prices  quoted  because  domestic  ore 
of  this  character  is  available  at  even  a  lower  figure. 



Business  Men  Cast  Overwhelming  Vote  for 
Adequate  National  Defense 

Business  men  want  preparedness.    They  have  voted  It  is,  nevertheless,  the  belief  of  the  committee  of 
for  it  in  a  referendum  of  the  Chamber  of  Commerce  the  National  Chamber  that  the  duties  of  every  citizen, 

of  the  United   States.     A  majority  of   120  to   1    was  gnat  or  small,  must  be  definite  and  that  there  can  be 

recorded.     Those  who   have   a   definite   stake   in   the  no  military  organization  in  a  great  democracy  such  as 

country  and  must  bear  a  large  share  of  the  burden  of  our-  which  would  be  either  desirable  or  safe,  much  less 

paying  the  bill   for  national   defense   have   come  out  adequate  unless  it  laid  down  for  all  time  the  principle 

squarely    for   a   comprehensive   scheme   involving   the  that    equal    rights    mean    equal    obligations,    and    that 

entire  military,  industrial  and  financial  resources  of  the  every  citizen  must  not  only  be  willing  but  also  able  and 
nation.  prepared  to  defend  his  country. 

There  has  been  propaganda  of  all  kinds  for  pre-  \\  hereas  the  essential  question  presented  to  the 

paredness  and  non-preparedness,  including  straw  votes.  business  organizations  of  the  country  was  to  ratify  or 

newspaper  campaigns,  and  the  circulation  of  pamphlets  reject  a  general  plan  of  national  defense,  Elliot  H. 

and  statistics.  This,  however,  is  thought  to  be  the  Goodwin,  the  secretary  of  the  National  Chamber,  ex- 

most  thorough  and  complete  effort  yet  made  to  ascer-  plained,  the  referendum  itself  was  divided  into  IO  rec- 

tain  country-wide  sentiment  on  a  question  so  promi-  ommendations  to  facilitate  balloting.  The  vote  on  the 

nently  before  the  people  and  congress.  several  questions  which  composed  the  comprehensive 

According  to  the  vote  cast,  it  is  now  said  to  be  scheme,   according  to   the   preliminary   count,  was  as 

known  exactly  where  the  business  men  of  the  country  follows : 

stand  on  the  general  question  of  preparedness,  and  also  
F°r-  Against, 

what  their  views  are  for  an  adequate  army,  a  largely  \-    |£  |^^itl'^''n'um!faT defense : ::::::::::  46 

increased  navy,  a  thorough-going  industrial  prepared-  ;■    ̂ t^g^^^^.mobmz^-\:::::    III 

ness,  and  the  basis  on  which  all  these  features  must  J;;;;;  \^S^S^  ^r^ned' 'reserves    ' 1        -i-j.  <-...,;.,;„„  such  as  recommended  by  the  general  staff 
rest — universal   military   training.  or  councll  of  national  defense  when  estab- 

The  referendum  on  national  defense  is  of  further  _    F£s*endlversai  m'iii't'aVy 'training.' '. '. '. '. '. '. '. '. '. '. '.  '^ 

interest  because  it  has  brought  out  the  biggest  vote  ever         .    *V»J£™$S«  . «;".".  ."'"ate.  com.pameS    940 

recorded    from    the    commercial    organizations    which  *.    k-  ̂ ^^t^LuZ^^tn^, 

make  up   the  Chamber  of   Commerce  of  the  United  frsrs0°nerfy °tS M^EJEv FZ££f.    960  9 

States.     The  heaviest  voting  was  on  the  general  pre- 

paredness  recommendation  and  resulted  in  97o  in  favor
  In  just.ty.ng  the  necessity  for  general  preparedn  « 

as  against  8  opposed,  a  proportion  of  i,o  to  I.     The
  the  report  of  the  committee  on  which  the  referendu

m 

lowest  vote  was  on  universal  military    training,  889  in  was 
 based  stated  that  ,    was  as  futile  to  ask  for  what 

favor  and  56  opposed;  but  even  here  the  proportion  parti
cular  war  the   I  n.ted   Mate  ,s  to  prepa  ea    to 

was  more  than  1 [to  u    Forty-three  states  were  repre-
  ask  a  ship  captain  agams    what  particular  accident  o

r 

ented,  the  District  of  Columbia,  Alaska,  Hawaii,  the  storm
s  Ins  ship  carries  life    oats.     Moreover   .    is  th 

Philippines  and  the  American  Chamber  of  Commerce
  belief  that  m  any  great   scheme  of  national  defens

e 
nnppmes  anu  _  ^^  ̂   ̂   ̂   question  of  nch  or  pooI%  pnvllege  or 

in     aris,  Prance.  non-nrivileee      According  to  the  committee  there  can 
Numerous  plans  have  been  advanced  having  to  do  nori  privilege,     .u  g  rit;ZM1', 

1  1-    ,  •*  •-  c,;,l  tUit  In^rptnfnrp  on  v    be    organization    on    the    basis    "t    cadi    citizens with  the  army  and  navy,  but  it  is  said  that  neretotore  miWirial ,1  j  riii-u'itv  to   serve  either  111  arms  or  m  tie  lnuusinai 

there  has  been  no  serious  attempt  to  look  on  prepar
ed-  uipatit)   to  sent  a 

tnere  nas  Deen  no  senous  a        F  :A„      *MP™  mobilization     It  was  the  opinion  that  national  defense n-ss   for  nat  onal   defense  as  a  nation-wide  problem  uiuuuimuuu.  i 
 .... 

russ   tor  national   ueieiibe  a  r  realization  of  every  individual 
which  could  ony  be  solved  by  mobilizing  the  entire  must  ue  Daseu  on  ,    '      . 

r  .1  .        r~iu  o.t,,-,i   and   notential  that  he  has  a  vital  stake  in  the  life  of  the  nat
ion. 

resources  of  the  country,  both  a      a  potentud  ^  .^^^  ^ 

The  referendum  was  based  «P°"  ̂    ̂  »      ot  -p  J.^  ̂   ̂   ̂   ̂   q{  ̂  

tAC^S^^^<i^^  SS   
the  establishment  of  a  body  in  the  nature  of  a  coun dent  01  tne  Lieve.anu  c  ^  ̂ .  Nationa]  Defense  which  can  perform  an  ad\ 

""The  success  of  any  general  scheme  of  national  de  a
nd  co  ordinating  function  in  obtaining  a  compi 

fence  according  to  he  referendum  to  which  the  Cha
m-     *ev,  and  arrangement  of  the  vas    number 

 of  ele- tence  accoraing  10  in  ^  must  be  ̂         d  m  the  de{ense  0f  a 

bet -of  Commerce  of  *jU»^*te J™  ,„■  ̂   ,iali(   f  l(ia000,000  people.    This  council  would 
mitted,  can  only  be  ."^^^^^V  has  a  als0  be  able  to  dev,  army  and  navy  in  accor        e 
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the  nation,  so  it  is  necessary  to  establish  a  staff  of 

Industrial  Mobilization  so  organized  and  maintained 

in  time  of  peace  as  to  insure  the  most  effective  use  of 
the  economic  resources  of  the  United  States  in  case  of 

war. 

This  body  would  include  functions  which  no 

amount  of  "last  hour'*  legislation  can  afford  in  pro- 
viding complete  reserve  munitions  and  equipment  for 

both  the  navy  and  the  army  and  organizing  a  system  . 

to  continue  such  supplies  on  an  effective  basis  in  time 

of  war  by  a  prearranged  organization  and  training  of 

alljndustrial  and  economic  resources. 

Industrial  Preparedness. 

It  might  be  expected  that  business  men  would  lay 

emphasis  on  industrial  preparedness.  The  Chamber 
of  Commerce  of  the  United  States  is  now  committed 

to  what  is  claimed  to  be  the  only  practicable  system 

which  can  be  devised  in  a  democracy  for  mobilizing 
the  industrial  resources  of  the  nation  by  a  definite 

system  of  prearrangement  for  war  supplies.  Since  the 
war  has  become  so  much  a  matter  of  equipment  and 

munitions,  it  is  declared  that  the  permanent  efficiency 

of  the  army  and  navy  must  depend  upon  supplies. 
The  fundamental  feature  of  the  system  advocated 

is  to  educate  private  industry  in  the  manufacture  of 

war  material  in  time  of  peace  under  a  mutually  pre- 

arranged regulation  of  prices  with  private  manufactur- 
ers rather  than  to  trust  to  production  in  government 

plants  alone. 
This  can  be  done,  it  is  claimed,  first  by  making  a 

comprehensive  industrial  survey  of  the  30,000  or  more 

plants  in  the  United  States  immediately  available  for 

the  production  of  war  material.  After  such  a  survey- 
is  complete,  the  plan  provides  that  the  government 
should  enter  into  contracts  with  each  of  these  firms  for 

a  small  annual  supply  of  the  material  for  which  they 

are  particularly  equipped.  These  orders  in  the  aggre- 
gate should  be  sufficient  not  only  to  supply  current 

needs  of  the  army  and  navy,  but  also  sufficient  to  ac- 
cumulate a  reserve  of  material  adequate  to  supply  our 

land  and  sea  forces  from  the  beginning  of  a  possible 

war  until  such  time  as  the  industries  of  the  country 

can  produce  the  vastly  increased  supplies  then  neces- 
sary. 

.Nothing  appears  in  the  army  bill  passed  by  congress 
which  will  allow  for  the  establishment  of  a  system  of 

this  kind  until  a  time  when,  it  is  declared,  it  will  be 

too  late.  It  is  not  yet  known  what  may  be  provided 
in  this  direction  in  the  navy  bill  when  it  is  finally 

passed, 
Larger  Army  and   Navy. 

The  business  men  who  voted  on  the  referendum  are 

committed  to  an  army  such  as  that  recommended  by 

the  general  staff  or  a   Council  of   National   Defense 
when  established.  This  would  mean  a  larger  force 

than  that  provided  in  the  army  bill  this  year  and  will. 

it  is  said,  constitute  a  standard  which  the  Chamber  of 

Commerce  of  the  United  States  and  its  members  will 

make  an  effort  to  have  realized  in  subsequent  legisla- 

tion. 
When  it  comes  to  the  navy  the  referendum  pro- 

vides for  the  immediate  undertaking  of  a  building 

program  which  will  restore  the  United  States  at  least 
to  its  former  position  of  second  naval  power  in  the 

Atlantic  with  a  surplus  in  the  Pacific  sufficient  to  pro- 
tect its  coasts,  its  possessions,  its  tr-ade  routes,  the  l  anal 

Zone  and  adjacent  territory.  This  recommendation 

was  adopted  on  the  ground  that  if  attacked  the  cheap- 
est, most  effective  and  safest  defense  of  the  country 

by  the  navy  can  only  be  obtained  if  it  is  strong  enough 
to  seek  out  and  destroy  the  enemy  at  sea  and  certainly 
at  a  distance  from  our  shores  sufficiently  great  to 

render  invasion  impracticable.  A  general  staff  for  the 

navy  is  also  advocated  as  a  logical  necessity. 

No  Profit  Interest  in  War. 

The  referendum  lays  special  emphasis  on  the  fact 

that  there  should  be  no  munitions  trust,  or  any  possi- 

bility of  arrangements  which  would  make  the  real 

needs  of  the  country  subject  to  a  profit  interest  in 

war  on  the  part  of  anybody.  The  system  of  prear- 
rangement for  war  supplies  advocated  will,  it  is 

claimed,  remove  all  possibility  of 'making  capital  out 

of  the  country's  necessary  plans  for  defense.  It  in- 
cludes an  industrial  survey  which  will  take  in  the  30,- 

000  or  more  plants  which  are  qualified  in  one  way  or 

another  to  furnish  war  supplies  and  will  embrace  so 

wide  a  field  that  any  combination  of  interests  will  be 

impossible.  Furthermore,  the  prearranged  agreements 
with  manufacturers  will  be  on  a  cost  plus  or  other 

basis  which,  while  doing  justice  to  stockholders  and 

owners,  will  be  absolutely  insufficient  to  create  any  in- 
terest in  war. 

Chairman  Hay,  of  the  house  committee  on  Mili- 

tary Affairs,  with  the  approval  of  the  President,  in- 
troduced a  bill  into  the  house  recently  providing  for  a 

council  of  Executive  Information  which,  it  is  de- 
clared, is  much  in  the  nature  of  a  council  of  National 

Defense,  with  an  advisory  commission  whose  duties 

will  closely  approximate  those  of  a  staff  of  Indus- 
trial Mobilization.  This  council  would  appear  to  be 

composed  exclusively  of  cabinet  officers. 

This  throws  an  interesting  light  on  the  plan  advo- 

cated in  the  referendum  of  which  the  keynote  is  co- 
ordination. At  present  the  President  and  congress 

direct  and  maintain  the  army  and  navy.  According 

to  the  referendum  an  intervening  body  in  the  nature 

of  a  council  of  National  Defense  whose  membership 
should  include  business  and  civilian  administrators, 

is  needed  to  outline  consistent  policies  of  development, 

to  advise  and  to  plan.  Furthermore,  today  the  army 

and  navy  take  care  of  their  own  supplies  and  muni- 
tions. It  is  claimed  that  an  intervening  body  such  as 

the  staff  of  Industrial  Mobilization  should  be  cre- 

ated to  organize  the  industries  of  the  country  and  to 

assist  in  standardizing  equipment  and  munitions  for 

both   the  army  and  navy,  so  that  full   advantage  can 
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be  taken  of  the  tremendous  potential  resources  of  the 
United  States  with  a  minimum  expense  and  the  least 
possible  waste  of  time  and  energy.  This  whole  plan, 
which  includes  a  general  start  for  the  navy  like  that 
which  now  exists  for  the  army,  is  based  on  a  system 
of  universal  training-  which  will  insure  every  citizen 
being  held  to  perform  the  duty  which  he  is  best  quali- 

fied to  fulfill. 

Alaska  Surveys  and  Investigations    in 
1916. 

The  U.  S.  Geological  Survey  began  its  systematic 
investigations  in  Alaska  in  1898.  Since  that  time  the 
work  has  been  continued  without  interruption,  and  a 
large  part  of  the  territory  has  been  mapped  topo- 

graphically and  geologically,  particularly  those  areas 

that  are  producers  or  prospective  producers  of  min- 
erals. However,  much  remains  to  be  done,  and  dur- 

ing the  coming  summer  12  parties  will  be  sent  to 

Alaska  to  continue  or  extend  the  surveys  already 
begun  or  completed.  Four  of  these  parties  will  work 
in  southeastern  Alaska,  two  will  be  sent  into  the 

Prince  William  Sound  region,  one  will  be  in  the  lower 

Copper  and  Chitina  valleys,  one  in  the  Nenana  and 
Bonnifield  districts  on  Nenana  river,  two  in  the  Kan- 

tishna  district,  one  on  the  lower  Yukon,  and  one  in 

the  Fairbanks,  Tolovana  and  Nome  districts.  Among 

all  these  different  investigations  those  of  the  Juneau 

and  Nenana  districts  are  of  special  interest  and  im- 
portance. 

In  southeastern  Alaska  Theodore  Chapin  will  con- 

tinue the  geologic  surveys  that  he  began  last  year  in 

the  Ketchikan  district,  and  will  study  the  mineral  re- 

sources of  this  area,  giving  special  attention  to  min- 
ing development  and  production.  George  H.  Canfield 

will  continue  the  investigation  of  the  water  resources. 

This  work  is  carried  on  in  co-opeiation  with  the  For- 
est Service  and  was  undertaken  to  supply  the  demand 

for  information  about  the  available  water  power. 

Juneau  is  the  most  important  lode-gold  mining  district 
of  Alaska  and  promises  to  become  one  of  the  largest 

gold-producing  camps  of  the  continent.  D.  C. 
W  itherspoon  will  complete  the  detailed  topographic 

map  of  the  Juneau  district  on  which  he  was  engaged 

last  year,  and  A.  C.  Spencer  and  H.  M.  Eakin  will 

undertake  an  exhaustive  study  of  the  gold  deposits. 

J.  W.  Bagley  will  make  topographic  reconnais- 
sance surveys  in  the  Prince  William  Sound  region. 

These  surveys  are-  made  by  the  photo-topographic 
method,  and  will  include  the  northwestern  shore  lines 

of  the  sound  eastward  from  Passage  canal,  thus  em- 
bracing the  Port  Wells  district  and  connecting  the 

work  done  in  this  area  with  previous  work  in  the 

vicinity  of  Port  Valdez. 

B.  L.  Johnson  will  continue  the  study  of  the 

geology  of  Prince  William  sound,  on  which  he  has 

been   engaged   for   a  number  of  years.     One  of  the 

most  important  parts  of  this  investigation  is  to  map 

the  geology  and  study  the  mineral  resources  of  the 
northern  part  of  Latouche  island,  in  which  is  situated 

a  property  of  the  Kennecott  corporation — one  of  the 

large  copper-producing  companies   in   Alaska. 

The  lower  Copper  River  region,  including  part  of 

Chitina  valley,  will  be  studied  by  Fred  H.  Moffit,  who 

will  extend  the  existing  geologic  surveys  into  some 

areas  not  yet  covered  and  will  visit  the  mining  dis- tricts. 

G.  C.  Martin,  assisted  by  A.  G.  Maddren  and  R. 

M.  Overbeck,  will  undertake  a  detailed  study  of  the 

western  part  of  the  Nenana  coal  field,  topographic 

maps  of  which  were  made  by  the  General  Land  Office 

in  [915.  This  area  is  adjacent  to  the  new  railroad 

from  Cook  inlet  to  Tanana  river.  Its  areal  geology 

will  be  mapped,  but  special  attention  will  be  given  to 

a  study  of  the  coal.  It  is  expected  that  the  gold 

placers  of  the  Bonnifield  district  near  by  will  also  be 
visited. 

S.  R.  Capps  and  C.  E.  Giffin  will  undertake  recon- 

naissance geologic  and  topographic  surveys  of  the 

Kantishna  district.  Capps  will  map  the  areal  geology 
westward  from  Nenana  river  and  will  examine  the 

gold  placers  and  the  antimony  deposits  of  the  Kan- 

tishna. Giffin  will  make  a  topographic  survey  of  the 
area  studied  by  Capps. 

The  lately  discovered  gold  placers  of  the  Tolovana 

district  have  not  yet  been  visited  by  members  of  the 

Survey.  J.  B.  Mertie  will  investigate  them  during  the 

summer,  visiting  Livengood  creek  and  the  adjacent 
parts  of  Tolovana  river  and  Hess  creek  and  endeavor- 

ing to  determine  the  relation  of  the  placers  to  the 

physiographic  history  of  the  area.  He  will  also  visit 
the  Fairbanks  and  Nome  districts,  devoting  his  time 

principally  to  an  examination  of  the  different  lode 

deposits,  such  as  gold  and  antimony,  of  both  dis- 
tricts. Recent  mining  developments  of  these  areas 

will  also  be  studied. 

R.  H.  Sargent  will  make  topographic  reconnais- 
sance surveys  on  lower  Yukon  river,  more  particularly 

of  the  Marshall  district,  although  it  is  expected  that 

lime  will  permit  him  to  traverse  a  part  of  the  Yukon 

between  Anvik  and  Andreafski,  and  to  map  certain 

other  areas  adjacent  to  the  river.  Sargent  will  be 

accompanied  by  George  L.  Harrington,  who  will  pre- 
pare a  reconnaissance  geologic  map  of  the  districts 

visited,  but  will  pay  particular  attention  to  the  gold 

lodes  and  placers  of  the  .Marshall  district. 

Alfred  II.  Brooks,  geologist  in  charge  of  the  Sur- 

vey's Alaska  investigations,  will  be  engaged  in  office 
work  in  Washington  until  the  middle  of  lime,  when 

he  expects  to  start  for  Alaska  Pi  visit  the  Nome,  Ruby 

and  Juneau  districts.  lie  probably  will  not  return  to 
Washington   until  early  in  October. 

Most  of  these  field  parties  are  now  in  Alaska  or 

are  on  their  way.  All  the  field  men  required  have 

been  employed,  and  the  necessary  equipment,  includ- 
ing horses  and  supplies,  has  been  provided. 
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Direct-Current  Generating  Blower  Set. 

The  generating  set  illustrated  is  for  stationary 
service  and  is  especially  adapted  for  lighting  or  power 

service  in  small  plants,  and  for  exciters  for  large  alter- 
nating-current generators  in  power  stations.  It  con- 

sists of  an  American  Blower  Co.  single  or  double 
cylinder,  automatic  steam  engine,  and  a  type  SK 

direct-current  generator  made  by  the  Westinghouse 
Electric  &  Mfg.  Co.,  direct-connected  to  the  engine 
shaft.  For  lighting  or  power  service  the  standard 

voltages  are  125  and  250  volts.  For  this  service  gen- 
erators are  furnished  having  the  compound  field  wind- 

ings so  proportioned  that  the  same  voltage  is  obtained 
at  full  load  and  no  load.  For  special  systems  where 

125  volts  are  required  for  lighting  and  250  volts  for 
power,   the  larger  sized  generators   are  supplied   for 

parts  and  these  are  so  designed  that  the  wear  is 
reduced  to  a  minimum.  The  engine  is  very  quiet  in 
operation  and  has  automatic  lubrication  by  pump  and 

gravity,  with  large  cooling,  settling,  and  filtering  area. 
All  wearing  parts  are  easily  adjustable,  and  perfect 

speed  regulation  is  obtained. 

This  set  is  particularly  well  suited  for  use  in  iso- 
lated plants,  stores,  warehouses,  mines,  dredges,  as 

well  as  for  driving  blowers,  operating  bucket  eleva- 
tors, screw  conveyors,  chain  drags,  hoisting  apparatus, 

cylinder  driers  and  centrifugal  driers. 

Wisconsin  Iron  Formations. 

"Mineral  Land  Classification  of  Wisconsin"  is  the 
title  of  a  book  now  being  published  by  the  state  of 
Wisconsin   from  the  pen  of  W.  O.   Hotchkiss,  state 

DIRECT  CURRENT  GENERATOR   BLOWER   SET. 

3-wire  service.  These  3-wire  generators  will  take  care 
of  any  unbalancing  of  the  two  sides  of  the  system  up 
to  10%  of  full  load. 

The  set  is  simple  to  operate  and  requires  little 

attention.  Even  the  oiling  system  is  such  that  replen- 
ishing of  the  lubricant  is  necessary  only  infrequently. 

The  generator  is  of  forged  open-hearth  steel  construc- 
tion, with  commutating  poles  and  large  non-leakable 

bearings  protected  from  dust.  It  has  automatic  oil- 
ring  lubrication,  fixed  brush  position,  is  compact, 

strong  and  light  in  weight,  has  low-operating  tem- 
perature, and  requires  no  skilled  attention. 

The  generator  is  mounted  on  the  same  base  with 
the  engine  to  which  it  is  direct  connected.  The  bear- 

ings, brushes  and  commutators  are  the  only  wearing 

geologist  of  Wisconsin.  The  treatise  shows  iron  for- 
mations in  parts  of  Ashland,  Bayfield,  Washburn, 

Sawyer,  Price,  Oneida,  Forest,  Rusk,  Barron  and 
Chippewa  counties  in  Wisconsin  and  gives  the  owners 
of  lands  in  these  districts  a  well  defined  idea  of  min- 

eral possibilities  in  the  acreage,  so  that  they  may  either 
make  explorations  or  protect  themselves  in  conveying 
their  lands  by  reserving  mineral  rights.  The  book  will 

be  mailed  to  any  resident  of  the  state  upon  receipt  of 

postage. 

Impure  mercury  can  be  detected  by  pouring  a 

few  globules  out  on  to  a  glass  plate.  Pure  mercury 
will  at  once  assume  a  spherical  shape,  while  an  im- 

pure article  will  show  a  tail. 



Iron  Ore  Production  Fourteen  Million  Tons 
Increase  in  1915 

The  iron  ore  mined  in  the  United  States  in  191 5 

reached  the  great  total  of  55.526,490  gross  tons,  the 

greatest  output  made  in  any  year  except  1910  and 

1913.  The  shipments  in  1915,  55.493,100  gross  tons, 

valued  at  $101,288,984,  were  a  little  less  than  the  quan- 

tity mined.  The  quantity  mined  in  1915  was  an  in- 

crease of  14,000,000  tons  over  the  output  in  1914.  The 

increases  in  quantity  and  in  value  of  iron  ore  shipped 

amounted  to  about  40  and  41%,  respectively.  The 

average  value  per  ton  in  1915  was  $1.83,  compared 

with  $1.81  in  1914.  Those  figures,  which  are  just 

made  public  by  the  U.  S.  Geological  Survey,  were  pre- 

pared by  E.  F.  Burchard,  who  states  that  the  produc- 
tion of  iron  ore  from  the  Lake  Superior  district  alone 

in  1916  will  possibly  be  60,000,000  tons,  and  that  there 

will  probably  be  an  increase  in  price  of  70  to  75  cts. 
a  ton  for  this  ore. 

Iron  Mining  by  States. 

Iron  ore  was  mined  in  27  states  in  1914  and  2  7,  in 

1915.  Three  of  these  states,  Idaho,  Nevada,  and  Utah, 

produced  small  quantities  of  ore  for  metallurgical  flux 

only;  part  of  the  production  from  California  and 

Colorado  was  for  smelter  flux  and  part  for  pig  iron 

and  ferro-alloys ;  the  remaining  states  produced  iron 
ore  for  blast  furnace  use  only  except  small  tonnages 

for  paint  from  Georgia,  Michigan,  New  York,  Penn- 
sylvania, and  Wisconsin.  Five  states,  Minnesota, 

Michigan,  Alabama,  Wisconsin,  and  New  York,  which 

have  in  recent  years  produced  the  largest  quantities 

of  iron  ore,  occupy  in  1915  their  accustomed  places. 

Only  one  of  these  states,  New  York,  produced  less 

than  1,000,000  tons  in  1915. 

IRON   ORE    MINED   IN    THE   UNITED  STATES   IN    I914  AND 

I9US- 

State. 

Minnesota       
Michigan       

[In  Long  Tuns 

1914. 

    21. 94i;. 901 
     10,796,200 
      4,838.959 

1915. 

33,464,060 
12.514,516 
5,309.354 
1,095.388 
99S.845 
434,513 
115,234 
363.309 
::  is.  1142 
281,185 

115,701 
66,453 10,290 

34,806 * 
* 

5,500 
3.993 

3,950 

3,455 646 

23,650 

55,520,490 

Per  cent  of 
change  in  1915. 

+  52 

+  16 

+  10 

            886,512 

+  24 

785,377 
          360.962 

+  27 

+18 

350,135 

+  19 

          406,326 

—11 

          37S.520 

—  S 

330,214 

—14 

67,722 

+71 

            57.667 

+  15 

37.554 

+  7 

            SI, 980 

-58 

            10,464 * 
             9,149 • 

6,369 

—  14 

* • 
7.600 

—48 

Ohio      
5,138 

—33 

               1.2S2 

—50 

             21,400 

—100 

              6,530 

—100 

            40,800 
—69* 

41,439,761 

+  34 

•Less  than  three  producers  in  Colorado  and  Connecticut  In 
1915  and  in  Nevada  in  1914,  and  permission  was  not  granted  to 
publish  state  totals.  Increases  and  decreases  in  1915;  therefore, 
included  in  "Other  States."  tl914:  Idaho,  Mississippi,  Montana, 
Nevada,  and  Utah;  1915;  Colorado,  Connecticut,  Idaho,  and Utah. 

Iron  Mining  by  Districts. 

The  principal  iron-mining  districts  in  the  United 
States,  except  the  Adirondack  district,  are  interstate, 

and  statistics  of  production  by  districts  are  of  more 

interest  and  importance  than  statistics  by  states.  The 

Lake  Superior  district  mined  nearly  85%  of  the  total 

ore  in  1915  and  the  Birmingham  district  about  8.5',  , 
or  a  little  more  than  one-tenth  as  much  as  the  Lake 
district.  None  of  the  other  districts  mined  as  much 

as  1,000,000  tons.  The  increase  in  production  in  1915 

was  especially  marked  in  the  Lake  Superior  district, 

where  it  reached  40% ;  the  Adirondack  and  Chat- 
tanooga  districts  each  showed  a  large  increase,  namely, 

28  and  25 %;,  respectively;  the  total  for  a  number  of 

widely  separated  districts,  including  those  in  the  west- 
ern states,  showed  a  decrease  as  compared  with  1Q14. 

IRON    ORE    MIXED    IN    THE    UNITED    STATES    BY    MIXING 

DISTRICTS    IN    I9I4    AXD    IOI5. 

Per  cent  of 
District.  1914.  1915.         change  in  1915. 

Lake   Superior*        33,540,403  46,944,254  +40 
Birmingham           4,282,556  4,71\929  +11 
Chattanooga             432.006  539,024  +25 
Adirondack              544,724  699,213  +28 Northern    New    Jersey    and 

southeastern  New   York.        541,084  644,493  +19 
Other    districts          2,09S,9SS  1,950.577  — 7 

41.439,761         55,526,490  +34 

♦Includes  only  those  mines  in  Wisconsin  which  are  in  the 
true   Lake  Superior  district. 

Lake  Superior  Iron  Ranges. 

All  the  ranges  in  the  Lake  Superior  district  mined 

a  larger  quantity  of  iron  ore  in  191 5  than  in  1914,  the 

largest  increases  having  been  in  the  Mesabi  and  Cuy- 

iina  ranges — 56  and  44%,  respectively.  The  output 
lit  the  Cuyuna  range  exceeded  1,000,000  tons  for  the 
first  time. 

IRON    ORE  MINED   IN    LAKE  SUPERIOR    RANGES*    IN    I9I4 AND   I915. 

Percentage 

1914.  1915.      of  increase 
Range.  Gross  tons.      Gross  totis.     in  1915. 

Marquette    (.Michigan)       3,320,763  3,817,892  15 
Menominee      (Michigan     and 

Wisconsin)         3,071,499  4,665,465  27 
1  liigrliic     ( Michigan    and     Wis- 

consin)        4,601,240  4,996,237  9 
Vermilion  (Minnesota)      1.302,416  1,541,64  13 
McsabI    (Minnesota)       19.su8.434  30.802,409  56 
Cuyuna   (Minnesota)      776,051  1.120.6O6  14 

33,540,403         46,944,254  40 

•Includes  only  such  Wisconsin  mini's  as  arc  In  the  true  Lake 
Superior  district. 

Consumption  of  Iron  Ore. 

The  apparent  consumption  of  iron  ore,  obtained 

by  adding  together  the  shipments  of  ore  from  the 
mines,  the  sales  of  zinc  residuum,  and  the  imports  of 

iron  ore,  and  deducting  from  the  sum  of  these  the  ex- 
ports of  iron  ore,  was  56,286,058  gross  tons  in  1915, 

compared  with  40,613,448  gross  tons  in  1914,  an  in- 
crease of  nearly  39%.    The  ratio  of  pig  iron  produced 

1089 
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to  iron  ore  consumed  was  53.15%  in   1  < j  1 5  compared 

with  57.45%  in  1914. 

Largest  Iron  Ore  Mines. 

There  were  seven  mines  that  produced  more  than 

1,000,000  tons  of  iron  ore  each  in  1915,  two  more  than 

in  1014.  First  place  in  191 5  was  held  by  the  Mahoning 

mine  at  Hihbing,  Minn.,  second  place  by  the  Hull- 
Rust  mine  at  the  same  place,  and  third  place  by  the 

Red  Mountain  group  near  Bessemer,  Ala.  The  pro- 

duction of  these  mines  in  1915  was  respectively,  2,- 

311,940  tons,  2,307,195  tons,  and  2,138,015  tons,  com- 
pared with  1,212,287  tons,  458,468  tons  and  2,008,465 

tons  in  1914.  The  Red  Mountain  group  was  thus  the 

largest  producer  in  1914.  The  increase  in  production 

of  the  Hull-Rust  is  noteworthy — more  than  400%  ; 
from  practically  a  condition  of  idleness  the  Morris 

within  a  year  yielded  1,167,421  tons,  and  the  Burt 

moved  from  forty-first  place,  with  a  production  of 
about  250,000  tons,  to  seventh  place,  with  a  production 

of  more  than  1,000,000  tons,  in  191 5.  These  records 

illustrate  the  rapidity  with  which  the  rate  of  output 

of  mines  in  the  Lake  Superior  district  may  be  in- 

creased in  response  to  demand.  None  but  open-pit 
mines  could  be  made  to  respond  to  such  a  degree. 

Pig   Iron. 

The  production  of  pig  iron,  including  ferro-alloys, 
was  29,916,213  gross  tons  in  1 9 1 5 ,  compared  with 

23,332,144  gross  tons  in  1914.  an  increase  of  28%, 

according  to  figures  published  by  the  American  Iron 

and  Steel  Institute  February  26,  1916.  The  pig  iron, 

exclusive  of  ferro-alloys,  sold  or  used  in  1915,  accord- 
ing to  reports  of  producers  to  the  U.  S.  Geological 

Survey,  was  30,384,486  gross  tons,  valued  at  $401,409,- 

604,  a  gain  of  36%'  in  quantity  and  34%  in  value. 

The  average  price  per  ton  at  furnaces  in  191 5  as  re- 
ported to  the  Survey  was  $13.21,  compared  with  $13.42 

111  [914.  At  the  close  of  the  year,  however,  prices  of 

pig   iron  had  advanced  35  to  411  ,  . 

Active  Demand  for  Asbestos. 

The   United   States  marketed   in    1915    1731    short 

of    asbestos    of   domestic   production    valued    at 

$76,952.     Compared  with  the  production  of  1914,  this 

represents  a  gain  of  484  tons,  or  39%,  in  quantity  and 

306%  in  value. 

The  asbestos  of  the  world  is  supplied  chiefly  by 

Canada.  Most  of  it  is  exported  free  of  duty  to  the 
United  States,  the  greatest  manufacturer  and  user  of 
asbestos  products. 

An  order  in  council  by  the  government  at  Ottawa, 

Canada,  March  25,  1916,  placed  an  embargo  on  the 

shipment  of  a  rum  Canada  to  other  than  Brit- 

ish ports,  but  permitted  shipments  to  the  allied  coun- 

France,  Russia,  Italy,  Japan  and  Portugal,  on 

ipecial  licenses  granted  by  the  British  consul.  As  this 

order  absolutely  shut  nut  tlie  United  ̂ lates  consumers 

of  asbestos  and  asbestos  products,  it  was  demonstrated 

to  the  government  at  Ottawa  that  a  great  hardship  on 

American  manufacturers  and  consumers  would  be  en- 

tailed, and  the  embargo  has  been  modified  to  the  ex- 

tent of  permitting  shipments  of  crude  asbestos  to  en- 
ter the  United  States  if  guaranties  are  given  by  the 

manufacturers  and  their  consumers  that  none  of  the 

crude  or  manufactured  material  will  be  re-exported 
from  the  United  States,  except  as  provided  for  in  the 

original  order. 
The  requirement  that  the  exporter  give  a  guaranty 

as  to  the  ultimate  destination  of  the  asbestos  exported 
has  caused  asbestos  users  in  the  United  States  to  ask 

whether  a  supply  is  available  in  asbestos  deposits  of 
this  country.  This  inquiry  is  answered  by  the  U.  S. 

Geological  Survey  as  follows: 

In  1915  there  was  a  great  increase  in  the  produc- 
tion of  high-grade  asbestos  in  Arizona,  the  occurrence 

of  which  has  been  described  in  the  reports  on  asbestos 

for  1913,  1914  and  1915.  The  lower-grade  asbestos 
produced  in  this  country  comes  mainly  from  Georgia. 

Both  Arizona  and  Georgia  are  capable  of  increasing 
their  output. 

Some  years  ago  (1911)  Vermont  had  a  productive 

mine,  largely  in  the  chrysotile  variety  of  asbestos,  in 
the  same  belt  of  rocks  that  contain  the  rich  deposits 

of  asbestos  in  Canada.  For  the  last  few  years  the  mine 

has  not  been  in  operation,  but  as  a  result  of  the  Cana- 
dian embargo  it  may  again  become  a  valuable  source of  supply. 

Virginia  in  1905  and  1906  produced  a  small  quan- 

tity of  low-grade  asbestos  that  is  still  used'  in  the  man- 
ufacture of  a  local  asbestos  product.  The  fiber  is  of 

the  amphibole  variety  and  slip-fiber  type.  It  was  quar- 
ried near  Body  Camp  and  hauled  12  miles  to  a  mill  at 

Bedford  City. 

There  has  been  much  interest  in  the  asbestos  re- 

ported from  the  Casper  mountain  and  other  regions  in 

Wyoming.  Some  mills  have  been  erected,  but  although 

there  has  been  as  yet  no  commercial  production,  the 

quality  of  the  fiber,  in  part  chrysotile,  is  locally  en- couraging. 

Idaho  has  in  the  Kamiah  region  large  deposits  of 

material  like  that  of  Georgia.  California  has  produced 

asbestos,  generally  of  low  grade,  at  a  number  of  points. 
On  the  whole  the  encouraging  outlook  in  Arizona, 

which  includes  also  the  Grand  Canyon  region,  with  the 

possible  resumption  of  production  in  Vermont  and  an 
increased  production  in  Georgia,  may  be  expected  to 

make  up  at  least  part  of  the  loss  by  embargo  in  Canada. 

British  imports  of  manganese  ore  in  March,  1916, 

were  30,476  gross  tons,  against  24,511  tons  in  Febru- 

ary. To  April  1,  19 1 6,  the  year's  imports  were  87,098 
tons,  as  compared  with  86,605  tons  to  April  1,  1915, 

and  128,775  tons  to  April  I,  1914. 

Copper  exports  from  Atlantic  ports  for  the  week 
ended  May  25  totaled  2902  tons.  Since  May  1,  they 

were  13,071  tons,  against  28,840  a  year  ago. 
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The  World's  Largest  Concrete  Mixers. 
The  accompanying  illustration  shows  a  concrete 

mixing  machine  which  is  said  to  be  the  largest  ever 

built.  It  is  designed  to  hold  4  cu.  yds.  of  mixed  con- 
crete, or  approximately  160  cu.  ft.  of  loose  unmixed 

material.  It  is  mounted  on  steel  skids  and  equipped 
with  power  tilt,  clutch  pulley  and  gated  hatch  hopper, 
and  the  total  weight  of  the  equipment  is  46,000  lbs. 

The  mixer  drum  is  made  of  ̂ -in.  steel,  and  the  in- 

side diameter  of  the  drum  rings  is  9  ft.  6  ins. 

Two  of  these  machines  were  used  at  Whitney, 
N.  C,  by  the  Southern  Aluminum  Co.,  a  French 

concern,  but  shut  down  soon  after  the  European 

war  broke  out,  there  being  laid  approximately  up 

to  that  time,  100,000  cu.  yds.  of  masonry,  part 

of  which  was  in  the  dam  and  part  in  the  power 

house.  In  fact,  the  concrete  work  in  the  power  house 

was  complete.  During  the  latter  part  of  191 5,  the 

property  was  sold  by  the  Southern  Aluminum  Co.,  to 

the  Aluminum  Co.  of  America,  who  changed  the  de- 

sign of  work  to  some  extent,  requiring  an  entirely 

new  power  house,  and  making  some  other  changes 

which  they  deemed  necessary,  requiring  a  total  of  ap- 

proximately 425,000  cu.  yds.,  of  masonry  to  complete 
the  work  still  to  be  done. 

The  Aluminum  Co.  desired  this  work  complete 

within  the  shortest  possible  time,  and  the  contracting 

company  of  Columbus,  Ga.,  who  are  undertaking  to 

do  the  work  were  the  contractors  engaged  originally 

by  the  French  company,  and  were  equipped  to  place 

from  30,000  to  40,000  cu.  yds.  per  month.  An  in- 
creased output  being  desired,  the  contracting  company 

is  erecting  an  entirely  new  and  separate  plant  on  the 

opposite  side  of  the  river,  having  approximately  the 

same  capacity  as  the  old  one,  the  principal  difference 

being,  the  old  plant  contains  four  64-cu.  ft.  capacity 
Austin  cube  mixers,  and  the  new  plant  will  contain 

two  4-yd.  capacity  Smith  mixers. 

The  outfit  on  the  work  includes  >  woodshop  con- 

taining rip,  band,  cut-off  saw  and  plainer,  and  ma- 

chine shop  containing  lathes,  drills  and  threading  ma- 
chines necessary  for  repair  work  ;  also  numerous  drill 

sharpening  machines.  The  crushing  plant  No.  1  con- 
sists of  initial  breaker,  No.  21  Gates  gyratory,  tailing 

six  No.  6  Gates  gryatory  crushers.  The  concrete 

mixers  include  four  64-ft.  capacity  Austin  cubes,  with 
all  necessary  screens  and  elevators.  To  avoid  delays 

on  account  of  possible  break-down,  the  contracting 
company  is  installing  a  60x84  Superior  jaw  crusher 

over  a  No.  10  Gates  gyratory,  which  can  he  used  in 
place  of  the  21  K  Gates,  or  vice  versa,  should  trouble 

develop,  which  would  imi  be  surprising  as  the 
is  very  hard  and  tough. 

The  crushing  plant  No.  2  includes  an  initial 

crusher,  60  x  84  Superior  jaw.  set  over  two  No.  8 

Gates  gyratory  crushers,  tailing  two  No.  6  Superior 

gyratories  and  one  No.  5  McCully  gryatory.  For  con- 

crete two  4-yd.  Smith  mixers  are  used,  with  all  neces- 

sary elevators  and  screens.  All  the  stone  used  in 

rete  is  required  to  be  held  up  by  a  5  [6-in.  punch- 

ing and  pass  through  2)  j-in.  revolving  screens,  that 

in  passing  through  the  5/16  hold-  being  used  as 
sand  in  connection  with  the  desired  amount  of  river 
sand. 

The  rolling  stock  includes  23  standard-gage  loco- 
motives of  the  4-wheel,  saddle  tank  type,  from  27  to 

53  tons.  There  are  also  in  service  fully  50  standard 

gage  flat  ears,  and  75  Western  steel  air  dump  cars, 

with  two  100  C.  Bucyrus  shovels,  and  four 

Bucyrus  shovels;  also  a  Marion  shovel  and  20- 
ton  capacity  American  and  Industrial  cranes. 

The  derricks  consist  of  forty-five  20-ton  capacity 

steel  derricks  with  100-ft.  booms  and  1 15-ft.  masts, 

and  forty-five  9x10  hoisting  engines,  with  slewing  at- 

PROBABLY    THE    LARGEST    CONCRETE    MIXER    EVER    BUILT. 

tachments.  The  power,  crushing  plants,  shops  and 

supply  pumps  are  driven  by  direct-connected  motors 
with  2200  volt,  alternating  current,  secured  from 

Southern  Power  Co.  The  hoisting  engines  and  drills 

are  driven  by  compressed  air,  derived  from  a  motor- 

driven  Ingersoll-Rand  air  compressor,  with  a  com- 
bined capacity  of  17.2(H)  cu.  ft.  free  air  per  minute. 

The  work  to  be  done  includes  the  handling  of  ap- 

proximately 300,000  cu.  yds.  earth  and  rock  excava- 
tion, with  425,000  yds.  c\clopeon  concrete.  The  dam 

is  approximately  218  ft.  from  foundation  to  cresl 
1:     long.      It   will   develop    131  i,000  hp.   to 

in  the  aluminum  metallurgical  plant. 

Zinc  oxide  is  manufactured  by  two  processes,  one 
known  as  the  American  and  the  other  as  the  French 

process. 
The  average  spelter  produced  in  th<  ntains 

about   o.<  >2%  cadmium. 



What  the  Mining  Companies  are  Doing 
Hollinger  Gold  Mines,  Ltd. 

It  must  be  a  cause  for  gratification  to  stockholders  of  the 

Hollinger  Gold  Mines,  Ltd.,  to  learn  that  its  fifth  annual 

report  contains  the  pleasing  information  that  gross  profits 

of  the  company  in  1915  totaled  $2,063,460.77,  an  increase  of 

$276,787.11  over  the  profits  for  the  previous  year.  This 

increase  in  profits  not  only  made  it  possible  for  the  com- 
pany to  maintain  its  4-week  dividends  of  $120,000,  but  enabled 

it  to  carry  out  extensive  additions  to  plant  ($314,705.87)  and 

development,  without  making  any  inroad  upon  its  cash 
reserves. 

The  gold  bullion  produced  during  the  year  was  valued 

at  $3,169,813.84,  an  increase  of  $480,459.04  over  the  production 

of  the  previous  year,  in  spite  of  the  lower  grade  ore  treated, 
the  comparative  values  having  been  $13.07  per  ton  in  1914 

and  $10.11  per  ton  in  1915.  Working  costs,  however,  were 

reduced  $1.23  per  ton. 

Dividends  during  the  year  amounted  to  $1,500,000,  or  at 

the  rate  of  52%  per  annum  on  the  capital  stock. 

The  principal  work  of  the  year  consisted  in  mining  and 

milling  334,750  tons  of  ore  having  a  gross  value  of  $3,384,- 
666.84  and  an  average  value  of  $10.11  per  ton.  Exclusive  of 

taxes  and  depreciation,  an  actual  working  profit  of  $6.16  per 
ton  was  made. 

Estimated  ore  reserves  have  been  increased  from  $13,- 

358,420  at  the  beginning  of  1915  to  $16,031,600  at  the  begin- 
ning of  1916. 

In  the  following  table  is  shown  the  distribution  of  the 

working  costs : 

General    charges      
Administration   and  management. 
Insurance      
Clearing  surface   roads,   etc   
Operating  camp      
Operating  boarding   house   
Mining — 

Explorations      
Development   
Production     

Milling — 
Operation      
Alterations      

Alterations    to    plant   
Marketing  bullion     
Fire   protection      
Prospecting      
Experimental   account      
Income   tax      
Loyal    service    bonus   

Total. 
30,370.83 
49,027.66 

23.52ii.4S 
10,233.44 
17,160.36 
3,813.60 

13.46S.46 
145.09S.64 
477.1S7.32 

324.S24.95 

9,724.51 1,115.35 
12,341.70 
6,203.80 219.29 

2,642.46 42,658.56 
16,620.15 

Per ton  ore 
milled. 

$0,091 
0.146 0.071 
0.031 

0.051 0.011 

0.040 

0.433 
1.425 

0.970 

0.029 0.003 
0.037 
0.019 
0.001 0.008 

0.131 0.046 

Total      $1,186,231.56         $3,543 
Depreciation— written  off   plant         147,000.00  0.439 

$3.9S2 

Grand  total  working  costs   $1,333,231.56 

Mining  Costs. 

In    the    following   table   is   shown    the    distribution   of 

the  costs  of  mining: 

Per  ton 
of  ore Totals,  milled. 

10.S42.56  $0,032 
12,785.25  .038 
13,468.46 
24.21S.82 
14,440.42 
58,810.62 
14,911.23 
13,691.76 594.38 

Account. 

Genera]    mining   charges.  A 
Superintendence     
Diamond    drilling   

cutting    
Shafts      
Drifting      
Raising     
Winzes      
Bai  I.   Idling       
Timl 

shafts      
Stoping       
Scaling     
Timbering      and       n  I 

stopes      
Track    laying        
Tramming  and    mucking.. 
Pipe-fltting    und 
Mine  drainage   
Hoisting      
Landing  arid   dumping.... 
I Jr ill   repairs      
Sharpening  steel     
Collecting   steel      
Mine   sampling      
Assaying      
Change  house     
Surveying      

Labor. 

6,970.91  5 
12,785.25 
5,792.24 

10.490.19 

S.006.43 
27,335.66 
8,239.00 
8.469.69 302.79 

6,511.29 
109,3  19.07 

552.34 

21.629.77 

6,267.32 103.6S5.66 

3,639.17 
3,570.97 

37,065.77 
4,424.63 
2,471.67 16  ''17.50 7.37 

5.152.50 
1.117.40 

994.71 
4,505.06 

Stores. 

3,871.65 

'7,676.22 

13,728.63 
6,433.99 

31,454.96 
6.672.23 

5,222.07 291.59 

12,339.67 
116,911.60 

040 
072 043 

.176 .045 

.041 

.002 IS. 850. 96       .056 
226.270.67       .676 

8,552.34       .026 
12. 1153. 57 

7.232.71 
1.256.16 
7,010.37 
6,679.39 

15,641.93 
749.69 

6.758.65 93  94 

37.6S3.34 
13,500.03 

104,941.82 
10,649.54 
10,250.36 
52.707.70 
5.174.32 

18,201  16 
23.706.05 
10,151.31 

5,152.50 
1,787.97 
3,518.24 

5,7611  " 

.113 .040 

.314 

.031 

.031 

.158 .015 

.054 

.071 

.030 

.015 .005 

.001 

.017 

Labor. 
326.31 

4,441.99 

Stores. 

5,117.33 
582.42 

Per  ton of  ore 

Totals,    milled. 

5,443.64       .016 5,024.41       .015 

Account. 
Mine    lighting      
Electric    haulage      

$442,132.66  $288,598.19  $731,090.85  $2,183 
Less  credit  for  excess  ore  and  waste  rock  broken    95,800.00      .285 

Net  cost  of  mining   $635,290.85  $1,898 

Milling  Recoid. 
Total   ore   milled   441.236  tons 

Less  Acme  ore   106,486  tons  „,.,,,.„ 
Tons   of  Hollinger   ore   milled    *  n'?i 
Average  value  per  ton ..    $10-11 
Total  values  sent  to  mill   $3,3S4,6bb.S4 Average  tons  per  day    no  ol7 
Per  cent  of   possible   running  time    n?S 
Average  tons  per  24  hours  of  running  time    9i8 
Stamp  duty  tons  per  24  hours  of  running  time    14.72 
Unrecovered  values — 
Concentrates  stored  for  re-treatment    $81.7b3.UU Lost   in    tails    I^'^no 

Total        $214,853,110 
Values   recovered      $3,169,813.84 
Value    per    ton    in    tailings    $0-40 
Cyanide  consumed  per  ton  of  ore    '■»<»  |us- 
Lime  consumed  per  ton  of  ore   ■.  1.896  JJjs' 
Zinc  consumed  per  ton  of  ore    ".467  \PS' 
Acid  consumed  per  ton  of   ore    0.003-  lbs. 
Lead  acetate  consumed  per  ton  of  ore    0.0021  lbs. 
Tons  of  solution  precipitated  per  ton  of  ore    1.909 
Zinc  added  per  ton  of  solution    0.244  lbs 
Average  value  of  pregnant  solution    $5.07-4 

Distribution  of  Milling  Costs. 

Per  ton 
of  ore 

Stores.        Totals,  milled. 

S, 662. 16  $  15,777.99  $0,036 
         10,183. S9       .023 

Account. Labor. 
General    milling   charges.  .$     7, 115. S3  $ 
Superintendence       10,1S3.S9 
Tailings  disposal            3,364.23 
Lighting      263.54 
Heating            1.594.35 
Shoveling    in   bins         3,444.55 
Crushing       14.124.04 
Conveying        10.659.67 
Stamping      13,906.04 
Classification       and       tube 

milling       11,142.92 
Concentration    10,662.40 
Handling    concentrates         1,389.89 
Treating  concentrates         1,231.21 
Handling    pulp            4,621.18 
Thickening            2,471.40 
Agitation    and    continuous 
decantation          8.055.10 

Filtration        10.0S2.30 
Neutralizing            1,334.33 
Clarifyingand  precipitation       2,796.04 
Refining            6,584.66 
Pumping   solutions            5.16S.51 
Cvanide       6.92 
Cleaning  mill           6,245.94 
Alterations            5.337.9S 
Assaying            3.067.S2 
Maintenance   of   buildings.  474.39 

2,356.81 5,721.04 .013 2,781.30 
3,044.84 

.007 

8,200.72 
9,795.07 .022 
3,444.55 

.008 

13.03S.12 27,162.16 
.062 

S.4S4.97 19,144.64 

.043 

34,669.22 48, 575.26 
.110 

77,709.27 88,852.19 .202 
4.S21.65 15.4S4.05 .035 

1,763.40 3,153.29 .007 1,246.66 2.477.87 .006 6,420.08 
11.041.26 .025 

1.S03.66 4,275.06 .009 
2. 258. 76 10,313.86 

.023 10,037.87 20,120.17 .046 
4,533.17 

5,867.50 .013 29,283.96 32,080.00 .073 11.304.81 
17.SS9.47 

.041 
6.211.36 11.379.87 

.026 

63,352.18 63,359.10 .144 
6,245.94 

.014 

4,386.53 
9,724.51 .022 

1,825.57 4,893.39 .011 147.31 
621.70 

.001 
$145,329.13  $305,299.54  $450,628.67  $1,022 

Less  cost  of  treating  106,486  tons  Acme  ore     116,079.21     1.090 

Cost  on   334,750  tons  Hollinger  ore   $334,549.46  $0,999 

The  cost  of  treating  Hollinger  ore  amounts  to  almost 

exactly  $1  per  ton  and  it  is  expected  that  the  present  year 
will  record  a  somewhat  lower  cost.  All  milling  costs  have 

been  charged  to  the  ore  treated,  and  no  reductions  in  costs 
have  been  made  on  account  of  profits  made  by  milling  Acme 

ore,  these  having  been  credited  by  general  charges.  The 

alterations  reported  last  year  as  being  in  progress  were  com- 
pleted in  April,  since  which  time  100  stamps  have  been  in 

regular   operation. 
The  company  is  now  installing  extra  tube  mills  and 

screening  plant,  by  means  of  which  it  is  proposed  to  relieve 

the  stamps  from  the  duty  of  further  crushing  on  that  por- 
tion of  the  ore  which  comes  from  the  crushers  in  a  condition 

fine  enough  for  direct  tube  milling. 
The  continuous  decantation  plant  is  being  increased  by 

the  addition  of  two  rows  of  40-ft.  tanks.  Six  Dorr  agitators, 
26  ft.  in  diameter  by  18  ft.  deep,  have  been  installed  to 

secure  a  longer  period  of  treatment  for  the  ore.  The  con- 
centrating plant  has  been  rearranged  to  make  room  for  the 

agitators,  and  a  tube  mill  has  been  installed  in  circuit  with 

two  smaller  agitators  for  treating  concentrates.  It  is  ex- 
pected that  by  means  of  these  alterations  the  capacity  of  the 

mill  will  be  raised  to  1900  tons  per  day,  and  that  a  slightly 

1092 
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improved  extraction  will  be  obtained  owing  to  the  increased 
agitation  provided. 

P.  A.  Robbins  is  general  manager  of  the  property  and  he 
and  his  staff  are  to  be  congratulated  on  the  splendid  results 
obtained. 

Utah-Apex. 

The  increased  quarterly  dividend  of  25  cts.  declared  by 
Utah-Apex  will  call  for  the  payment  of  $132,000,  which  is  less 
than  the  profits  for  the  single  month  of  April.  These  are 
estimated  at  from  $140,000  to  $145,000,  compared  with  $107,- 
000  in  previous  month.  Present  earnings  are  at  the  rate  of 
over  $3  per  share  per  annum  on  the  528,200  shares  outstand- 

ing. Estimated  April  production  compares  with  actual  figures 
for  previous  month  as  follows : 

April.  March. 
Lead,   lbs       4,000,000         4,104, S18 
Silver,    ozs    ;:,,    70,827 
Copper,    lbs          300,000  260,072 

Present  production  is  the  largest  in  the  history  of  the 
company,  with  a  daily  shipment  of  from  550  to  700  tons.  The 
mines  are  being  operated  on  three  shifts  of  8  hours  each, 
and  give  employment  to  475  to  525  men. 

Great  Northern  Ore. 

From  the  balance  sheet  of  the  proprietary  companies  the 
following  assets  are  shown  : 

Mine  development   and   operations   $3,465,526 
Advance    royalty    disbursements      1,883,404 
Securities  owned        2.546,909 
Advances     under   \ contracts        975.613 

Total       $8,871,457 

The  $3,465,525  spent  for  mine  development  and  operations 
came  from  surplus  revenues,  and  may  be  regarded  as  an  in- 

vestment, largely  liquidated  as  ore  is  mined.  The  advance 
royalty  disbursements  represent  underlying  royalties  paid  to 
owners  of  mining  land,  which  the  ore  properties  lease,  and 
entitle  the  ore  trust  to  take  out  a  corresponding  amount 
of  ore. 

Securities  owned  consist  mainly  of  bonds  and  notes  of 
outside  mining  companies  with  which  the  ore  properties  have 
contracts  for  sale  of  ore.  Money  was  advanced  these  com- 

panies for  development  and  operations  and  the  bonds  and 
notes,  received  as  evidence  of  obligation,  will  be  repaid  by 
application  of  certain  amounts  per  ton  on  all  ore  mined  to 
principal  of  the  securities.  The  advances  under  mining  con- 

tracts totaling  $975,457  will  be  repaid  in  much  the  same 
manner. 

Thus  the  ore  properties  have  $8,871,457,  which  represents 
perfectly  tangible  assets,  in  addition  to  $4,563,650  net  current 
assets,  making  a  total  of  $13,435,107. 

Mineral  lands  and  leases,  etc.,  are  carried  at  only  $1,516,- 
794  on  the  asset  side.  This  includes  all  ore-bearing  land 
owned,  and  all  leaseholds  on  ore-bearing  land.  It  is  figured 
there  are  about  300,000,000  tons  of  ore  in  Great  Northern 
properties,  and  rating  this  at  the  low  price  of  50  cts.  a  ton, 
would  mean  an  asset  value  of  $150,000,000. 

Against  assets  is  stock  of  the  proprietary  companies,  all 
owned  by  the  ore  trustees,  and  totaling  $1,738,400,  and  various 
current  liabilities  deducted  before  figuring  current  assets  of 

$4,563,650. 
All  figures  on  the  balance  sheet  indicate  the  strong  finan- 
cial position  of  the  ore  companies,  and  ability  to  pursue  ore 

mining  and  selling  with  present  capital.  The  trustees'  ac- 
count, which  is  separate  from  that  of  the  proprietary  com- 
panies, shows  a  liquid -surplus  of  $4,126,299,  available   for  all 

purposes  of  the  trust. '■' — ••'    '• 

Miscellaneous   Company  Notes. 

The  annual  meeting  of  the  Greene-Cananea  Co.  is  called 
for  June  19  at  Duluth,  Minn. 

The  American  Smelting  &  Refining  Co.  recently  closed  a 
deal  for  the  purchase  of  three  large  steamships  for  their 
South  American  business.  One  steamer  was  purchased  in 

this  country  and  two  in  England.     The  vessels  will  be  used  in 

transporting  material  for  the  Chilian  mining  properties,  prob- 
ably bringing  ore  on  the  return  voyage  for  the  Tacoma smelter. 

The  April,  1916,  production  of  Goldfield  Con.  was  30,400 
tons;  net  earnings  were  $60,041.  This  compares  with  30,000 
tons  and  $51,127  in  March  and  30,080  tons  and  $60,315  in February. 

The  production  of  the  Nipissing  Co.  for  April  has  an 
estimated  value  of  $107,440,  and  estimated  profit  of  $101,875, 
compared  with  production  of  $169,999  and  estimated  profits  of 

$105,541   in  March. 

The  report  to  the  New  York  Stock  Exchange  of  the  Utah 
Securities  Co.  for  12  months  ending  March  31,  1916,  shows 

gross  $3,789,723;  net  after  taxes.  $1,894,832;  interest  and  dis- 
count, $1,029,502;  balance,  $864,880. 

Net  earnings  of  the  Chief  Con.  Co.  of  Utah  for  April 
were  $69,000  and  net  for  May  will  approximate  that  figure. 
For  March  the ,  earnings  totaled  $66,000  and  for  February 
$6  !,000.  On  May  1  Chief  Con.  had  a  treasury  balance  of 

$370,000. 
A  syndicate,  including  Fred  Smith,  James  MacNaughton, 

John  H.  Rice,  L.  L.  Hubbard,  John  Black,  Joseph  Bosch  and 

John  T.  Reeder  of  the  copper  country,  E.  \V.  Decker  of  Min- 
neapolis, Charles  Deane  of  Chicago  and  John  H.  Johnson  of 

Detroit  has  purchased  the  Norwich  property  comprising  1200 
acres  in  Ontonagon  county.  Diamond  drilling  has  already 
started. 

The  Tuolumne  Copper  Co.  has  purchased  control  of  the 
Colusa-Leonard  and  the  Butte  Main  Range  companies,  whose 

properties  lie  just  east  of  Leonard  mine  and  adjoin  on  tin- 
north  the  Tropic  mine  of  Anaconda  Co.  in  the  Butte  camp. 

Tuolumne  gets  two-thirds  interest  in  Butte  Main  Range  and 
51 ' .  of  Colusa-Leonard  in  consideration  of  certain  amount  of 
development  work  which  is  estimated  to  cost  $500,000.  Both 
properties  are  partly  developed,  with  shafts  about  800  ft.  deep, 
and  have  80  acres  of  ground. 

Subscriptions  to  the  new  stock  of  the  Seneca  Copper  Co. 
are  being  paid.  There  is  a  large  New  York  interest  in  the 
company  which  will  be  represented  on  the  board  of  directors. 
The  board  will  comprise  strong  financial  and  mining  interests 

not  at  present  represented  in  Lake  Superior  "coppers."  Gen- 
eral offices  will  be  located  at  120  Broadway,  New  York. 

Minority  stockholders  of  the  old  Seneca  Mining  Co.  will 
receive  an  offer  of  $60  per  share  cash  or  four  new  shares  for 
one  old  as  soon  as  the  subscriptions  have  been  paid  in,  the 
property  acquired  from  the  Calumet  &  Hecla  and  organization 
of  the  new  company  completed. 

The  American  Zinc,  Lead  &  Smelting  Co.  has  conclud  d 
negotiations  under  which  it  is  assured  of  a  supply  of  natural 

gas  for  fuel  purposes  for  the  use  of  its  Kansas  smelters.  The 
Zinc  Co.  has  obtained  a  lease  of  180,000  acres  of  land  in  the 

gas  fields  of  Oklahoma,  owned  by  the  Osage  Indians,  applica- 
tion for  which  was  made  last  fall  in  the  name  of  one  of  the 

company's  subsidiaries.  Hearings  have  been  going  on  for  S 
months  before  the  secretary  of  the  interior  in  Washington 
and  finally  the  leases  have  been  signed  by  the  owners,  the 
Indians,  and  approved  by  the  secretary  of  the  interior.  The 

zinc  company's  smelters  in  Kansas  and  Oklahoma  use  natural 
fuel,  while  the  smelters  in  Illinois  are  run  by  producer 

The  American  Zinc   Co.   has  today  cash  on  hand  ex- 

ling  $2,500,000. 
Another  quarterly  dividend  of  $1.50  has  been  declared  by 
I  onsolidated  Interstate-Callahan  Mining  Co.,  which   will 

a  total   of  $3,952,415   paid   to   stockholders   within    15 
months.     Profits  of  $812,783  accrued  from  operations  during 

the  first  quarter  of  1916,  comparing  with  $721,749  in  the  clos- 
ing three  months  of  last  year.     There  was  mined  during  the 

:   '   quarter  29,897  tons  of  ore.    There  was  produced  12,972 
tons  of  zinc  concentrates,  which  averaged  49.12%  zinc.     Mill 

overy  averaged  88%  against  82%  in  the  preceding  quarter. 
It    is    estimated    that    the    company    produced    approximately 

11,000,000   lbs.   of   zinc  in   the  3  months.     President   Percival 
says   that  the  litigation  in  which  the  company  was   involved 
has  all  been   favorably  settled.     It  is  understood  application 
will  be  made  for  a  listing  on  the  New  York  Stock  Exchange. 
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The    Situation    in   the   Copper   Metal 
Market — Labor  Unrest. 

American  copper  production  in  May  totaled  190,- 
000,000  lbs.  and  deliveries  into  American  consumption 

were  less  than  130,000,000  lbs.  For  the  current  year 

it  is  estimated  that  the  refineries  will  output  not  less 

than  2,100,000,000  lbs.,  an  increase  of  28%  over  the 

preceding  year,  making  it  the  largest  annual  produc- 
tion on  record. 

One  of  the  most  vital  factors  in  the  domestic  situa- 

tion, according  to  the  American  Metal  Market,  is  the 
unsettled  state  of  labor  which  has  resulted  in  strikes 

at  a  number  of  manufacturing  plants  but  has  not  af- 
fected refineries.  Because  of  this  fact  some  consum- 

ing interests  have  been  selling  spot  copper  in  the  open 

market  and  buying  futures  at  lower  prices ;  but  even 
these  transactions  were  small  last  week.  There  has 

been  evidence  for  some  time  that  consumers  were 

over-bought  just  as  some  of  the  largest  producers  are 
oversold.  These  factors  have  been  overbalanced  by 

evidence  that  the  output  is  now  outrunning  consump- 
tive requirements  and  with  imports  nearly  double  what 

they  were  during  the  corresponding  time  last  year,  the 

indication  is  that  the  production  in  July,  and  possibly 
this  month,  will  be  200,000,000  lbs. 

At  the  moment  prices  are  largely  nominal.  Sec- 
ond hands  are  offering  Electrolytic  at  2834  to  28 y2 

cts.  for  nearby  and  at  27  to  27 y2  cts.  for  delivery  over 

the  last  quarter  of  the  year.  Producing  interests, 

however,  are  making  no  effort  to  sell  on  an  unwilling 

market.  The  surplus  is  not  embarrassing  and  can  be 

applied  on  future  contracts.  The  nominal  asking  price 

of  producers  for  shipment  over  the  last  quarter  of  the 

year  is  29  cts.,  but,  of  course,  no  business  can  be  done 
on  this  basis  for  the  time  being. 

The  most  important  development  abroad  is  that 

from  now  on  all  trading  in  copper  will  be  confined  to 

actual  consumptive  requirements.  It  is  stated  that  no 

British  dealer  can  buy  from  American  selling  agen- 

cies either  here  or  abroad  unless  he  has  a  consumer's 
order.  Speculation  is  thus  completely  checked  by 

order  of  the  British  government.  American  producers 
are  not  inclined  to  offer  metal  at  lower  prices  on  the 

exchanges  and  consequently  the  London  market  is  not 

likely  to  continue  to  show  the  violent  fluctuations  that 
have  marked  the  last  few  weeks.  Since  the  first  of 

June  there  has  been  no  business  in  Standard  which 
has  been  nominally  quoted  at  £120  for  spot  and  £118 

for  futures  while  spot  American  Electrolytic  was  held 
at  £140. 

Brimstone,  Once  a  Terror  to  Evildoers, 
Now  a  Source  of  Wealth. 

•IlIUM 

Iii  days  of  old  the  hardened  sinner  had  constantly 

before  him  the  fear  of  condign  punishment  by  being 

thrust   into  fiery  brimstone  depths,  did  he  not  mend 
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his   ways,  and  it  no  doubt  had  a  salutary  effect  on 
the  habit  of  many  a  would-be  wrong  doer. 

Today,  and  for  20  years  past  in  the  history  of 
the  Union  Sulphur  Co.,  we  have  a  tale  of  riches  that 

vies  with  the  wonder-workings  of  Aladdin's  mythical 
lamp.  Organized  in  1894  with  a  capital  of  $400,000, 
but  $200,000  issued,  it  has  been  paying  dividends 

claimed  to  be  no  less  than  100',  a  month  or  $2,400,- 
000  a  year.  The  stock  is  held  by  the  second  genera- 

tion of  four  families— Frasch,  Twombly,  Hewitt  and 
Severance. 

The  story  of  the  company's  undertakings  as  told 
by  an  authority,  credits  Herman  Frasch,  a  Ger- 

man immigrant  at  16,  who  later  developed  a  method 

of  purifying  paraffin  wax  and  desulphurizing  petro- 

leum, with  organizing  a  syndicate  to  exploit  the  sup- 

posedly unworkable  sulphur  deposits  in  Louisiana. 

Measurements  showed  the  deposit  was  a  hill  nearly 

circular,  half  a  mile  in  diameter,  at  least  1100  ft.  deep, 
and  covered  by  500  ft.  of  quicksand.  Frasch  drove 

down  a  ro-in.  pipe  through  which  was  poured  water  at 

3350,  liquefying  the  sulphur,  which  then  was  pumped 
up. 

In  1903  he  produced  35,000  tons,  and  in  1904 

enough  to  supply  the  American  market  and  to  ship 

3000  tons  to  France,  forcing  the  Italian  and  English 

interests,  which  owned  Sicilian  deposits  and  had  had  a 

monopoly,  to  lose  $1,500,060  and  to  come  to  terms 
on  division  of  world  markets. 

A  battery  of  15  to  20  boilers  heats  water  for  each 

well,  more  than  1,000,000  bbls.  of  oil  a  year  being 

burned.  Water  is  obtained  by  canal  from  Houston 

river,  6  miles  away.  A  well  produces  400  to  500 

tons  a  day  for  months,  one  well  yielding  73,000  tons, 

worth  $22  a  ton.  Two  or  three  great  wells  were 

'brought  in  in   1914. 

The  sulphur  is  poured  into  bins,  made  of  planks 

350  ft.  long,  250  wide  and  60  ft.  high.  Explosives  are 

used  to  break  up  the  sulphur  after  solidifying.  Sul- 
phur trains  of  20  cars  are  sent  to  Sabine,  Tex.,  on 

the  Gulf,  and  the  product  shipped  to  Europe  and  the 

company's  storage  stations  at  Baltimore,  Philadelphia. 
New  York,  Boston,  Portland  and  Three  Rivers,  Can- 

ada. United  States  output  in  1880  was  536  tons, 

worth  S3')  a  ton.  In  1914  it  was  328,000  tons,  prac- 
tically all  by  Union  Sulphur  Co. 

The  sulphur  is  practically  pure,  and  needs  no  re- 
fining and  little  labor.     Cost   for  labor,   fuel,  etc..   i- 

about  $2,160,000  a  year,  and   revenue  even   at   $18  a 

ton  must  be  about  $5,760,000,  leaving  net  of  $3,6  1 
000  on  $200,000  capitalization. 

The  Burden  of  Taxation. 

The  burden  of  taxation  probably  never  can  be  so 

accurately  adjusted  as  to  insure  its  falling  in  equal 

measure  upon  all.  Upon  whatever  general  principle 

it  may  be  based,  it  is  always  necessary  to  deviate  from 

that  principle  to  secure  even  an  approximation  to  jus- 
• 

For  instance,  a  man  has  improvements  on  a  mining 
rty  representing  an  outlay  of  $20,000.  As  in  the 

case  of  other  property,  the  assessor  values  these  ac- 

cording to  the  outlay.  The  mine  is  not  paying  ex- 

penses,  and  before  the  taxes  are  paid  may  have  to  be 
closed  down,  when  the  value  of  the  investments  in 

machinery,  buildings,  etc.,  suddenly  drops  to  one-quar- 
ter, or  less,  of  the  outlay.  The  adjoining  mine,  with 

equal  improvements,  is  paying  handsomely.  The  tax 

for  improvements  is  exactly  the  same.  But  the  worst 
feature  of  this  method  is  that  it  tends  to  discourage 
the  development  of  properties.  When  a  mine  is  not 

paying  every  added  burden  tends  to  dampen  the  invest- 

or's enthusiasm.  He  is  putting  his  money  into  some- 
thing which,  if  he  succeeds,  adds  greatly  to  the  com- 

munity wealth.  In  so  doing  he  should  not  only  not 
have  no  burden  to  weigh  him  down,  but  should  be 

ottered  every  reasonable  encouragement  and  aid  in  the 
power  of  the  commonwealth. 

On  the  other  hand,  the  state  is  entitled  to  at  least 

some  proportion  of  the  hoard  stored  by  nature  among 
its  resources.  When  a  mine  is  paying  well  its  owner 

should  be  willing  to  give  his  tithe  toward  the  advance- 

ment of  the  community  whose  resources  make  possi- 

ble his  prosperity.  It,  therefore,  seems  only  right  that 
the  law  should  adjust  taxation  in  such  a  manner  as 
would  work  for  the  benefit  of  those  unfortunate  as 
well  as  the  fortunate. 

There  are  a  great  many  who  think  it  is  an  easy 

thing  to  find  a  good  mine,  and  there  are  equally  as 

many  who  are  willing  to  risk  their  money  on  the  say-so 

of  someone  "who  is  supposed  to  know,"  who  had  just 
looked  at  a  mine,  taken  a  few  specimens  therefrom 

ami  had  them  assayed.  It  is  really  astonishing  how 

people  will  accept  very  meager  evidence  concerning 

mines  and  invest  thereon,  while  a  careful  study  is 

made  and  every  fact  weighed  before  investing  in  any 

1  ther  enterprise.  In  consequence,  the  general  result 

uch  credulity  in  mining  ventures  is  failure,  and 

the  mining  industry  is  accordingly  injured  in  conse- 

quence. 

Some  of  the  plums  of  mining  may  be  gathered 

without  risking  a  large  amount  of  capital  in  the  pur- 
chase of  mining  property.  Leasing  has  been  anil  is  a 

profitable  business  to  lessees  and  property  owners 

alike.  Many  leases  on  attractive  properties  are  avail- 
able in  many  of  the  new  and  also  in  the  older  camps. 

ees  have  made  fortunes  through  their  enterprise 
and  others  may  do  the  same. 

The  limited  means   available   for   the  o]X'nn 

some  mines  has  brought  the  ingenuity  of  the  super- 
intendents  of   these  mines   into  active  play,   and   the 

various  devices  improvised  and  applied  to  the  work  in 

hand  is  instructive,  though  sometimes  amusing. 
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PERSONAL. 

J.  A.  Dunn  has  joined  the  engineering  staff  of  the  Wi- 
nona Copper  Co. 

Dr.  Frank  W.  Traphagen,  Golden,  Colo.,  is  in  Chicago  on 
professional  business. 

George  Short,  mining  engineer,  Butte,  Mont.,  is  at  pres- 
ent in  Wallace,  Idaho. 

E.  F.  Hang,  mining  engineer,  who  has  been  with  the 
Ahmeek  Co.,  has  gone  to  Schurz,  Nev. 

Fred  Close,  in  charge  of  exploration  work  for  the  White 
Pine  Extension  Co.  in  the  copper  country,  has  resigned. 

Henry  Higgins,  formerly  assayer  at  the  Carson  City, 
Nev.,  mint,   has  removed  permanently  to  Tonopah,   Nev. 

L.  C.  Bayles  of  the  Ingersoll-Rand  Co.'s  engineer- 
ing department  is  now  in  the  Lake  Superior  copper  country. 

Dr.  H.  W.  Morse,  research  engineer  with  the  Western 

Precipitation  Co.,  has  returned  to  Los  Angeles  from  .Mich- 
igan. 

Charles  B.  Croner  has  recently  examined  a  number  of 
properties  in  the  vicinity  of  Mil  ford,  Utah,  for  Pasadena 

capital. 

V  J.  Pickrell,  field  manager  of  the  Commercial  Mining 
Co.,  Prescott,  Ariz.,  has  recently  returned  from  a  trip  to  Los 
Angeles,   Cal. 

R.  W.  Schultz,  a  representative  of  the  Minerals  Separation 

Co.  of  San  Francisco,  is  making  a  business  visit  to  the  Michi- 
gan copper  country. 

D.  H.  Walker,  superintendent  of  the  Alum-Potash  mine 

at  Blair's  marsh,  near  Tonopah,  Nev.,  has  left  on  a  visit  to 
San  Francisco,  Cal. 

F.  Ward  Paine,  director  of  the  Copper  Range,  Lake  and 
other  companies,  has  just  returned  to  Boston  from  a  trip 
of  inspection  of  these  properties. 

J.  H.  Hoklen,  Chelan,  Wash.,  president  of  the  Holden 

Gold  &  Copper  Co.,  is  now  in  Spokane,  Wash.,  and  will  short- 
ly leave  on  a  mining  mission  to  Alaska. 

W.  H.  Seagrave,  until  recently  manager  of  the  Kenne- 

cott  Copper  Co.'s  mines  at  Kennecott,  Alaska,  is  now  general 
manager  of  all  of  its  properties  in  Alaska. 

John  G.  Kirchen,  general  manager  of  the  Tonopah  Ex- 
tension Mining  Co.,  Tonopah,  Nev.,  has  returned  from  at- 
tending a  meeting  of  the  directors  of  the  company  in  New 

York  city. 

W.  E.  McKie,  chief  mechanical  engineer  of  the  Calumet 
&  Hecla  Co.,  has  been  lately  at  Ishpeming,  Mich.,  inspecting 
the  mechanical  equipment  of  the  Chapin  and  other  mines  in 
that  section. 

F.   W.   Nichols   of   Houghton,   Mich.,   agent   for  the    St. 

vlary's   Mineral  Land  Co.  and  director  of  the  Hancock  and 
ompanies,  is  now  in  Boston  and  will  visit  Indianapolis 

and  Duluth  on  his  way  back. 

II  S  ['inlaw,  Grand  Haven,  Mich.,  who  is  operating  a 
tungsten  property  in  Bolivia,  lias  recently  returned  to  Spo- 

kane, Wash.,  and  will  immediately  leave  for  the  Kootenai 
district,    British  Columbia,  where  he   formerly  operated. 

1  dward  W.  Raab  is  now  superintendent  of  the  Tom 
Reed  Gold  Mines  Co.,  Oatman,  Ariz.  He  was  formerly 
superintendent  of  the  Tennessee  mine,  Chloride,  Ariz.,  and  is 
filling  the  va  ani     madi   by  the  resignation  of  S.  S.  Jones. 

F.  W.  Libbey,  formerly  superintendent  of  Vulture  mine, 
near  Wickenburg,  has  purchased  the  laboratory  and  assaying 
business  of  J.  S.  Neall,  Phoenix,  Ariz.,  taking  possession 
\l.r.  15.  Mr.  Neall,  who  is  75  years  of  age,  has  retired  from 
business.  The  laboratory  is  well  equipped  for  analyses  and 
mill  tests,  and  included  in  the  property   purchased  are  several 

cabinets  of  ore  specimens,  typical  of  the  west,  many  of  them 
rare  and  valuable. 

E.  Percy  Smith,  until  recently  assistant  general  manager 
of  the  Federal  Mining  &  Smelting  Co.,  Wallace,  Idaho,  is 

now  superintendent  of  the  North  Star-Triumph  mines, 
Hailey,  Idaho,  for  the  American  Smelting  &  Refining  Co. 

J.  C.  Devine  was  tendered  a  "smoker''  on  May  31  by 
members  of  the  staff  of  the  Ray  Con.  Copper  Co.  on  the 
occasion  of  his  severing  his  connection  with  the  company,  as 
superintendent  of  mines,  to  go  to  the  Penal  Copper  Co.  in 

charge  of  operations. 

C.  T.  Sokup,  recently  engaged  on  metallurgical  and  min- 
ing construction  work  with  the  Canadian  Copper  Co.,  Copper 

Cliff,  Out.,  has  resigned  to  accept  a  position  in  metallurgical 
construction  work  with  the  American  Smelting  &  Refining 
Co.,   Kansas  City,  Mo. 

James  B.  Umpleby,  U.  S.  Geological  Survey,  is  now  in 

Kellogg,  Idaho,  inspecting  the  Wardner-Kellogg  section.  He 
is  finishing  the  work  started  by  F.  L.  Ransom  in  the  Couer 

d'Alene  district.  After  completing  the  Wardner-Kellogg  sec- 
tion he  will  examine  the  Pine  Creek  section. 

H.  B.  Slater,  who  has  been  for  the  4  past  months  at  the 
Winona  mine  in  Michigan,  supervising  the  construction  of 

an  experimental  plant  for  the  ferric-chloride  process  origi- 
nated by  him,  is  returning  to  Los  Angeles.  The  tests  have 

been  successful  and  plans  will  soon  be  drawn  for  a  plant. 

Thomas  Tucker  has  succeeded  L.  B.  Weed  as  superin- 

tendent of  the  Colorado  Fuel  &  Iron  Co.'s  property  at  Sun- 
rise. \Yyo.  He  will  hereafter  have  charge  of  all  of  the  com- 

pany's  iron  and  stone  properties  in  the  states  of  Wyoming, 
New  Mexico  and  Colorado  and  will  make  Pueblo,  Colo.,  his 
headquarters. 

Chas.  A.  Smith  has  assumed  the  duties  of  assistant  super- 
intendent of  mines  for  the  Ray  Con.  Copper  Co.,  Ray,  Ariz., 

succeeding  J.  C.  Devine.  Mr.  Smith,  prior  to  1913,  had  6 

years'  experience  as  assistant  manager  for  Phelps-Dodge  Co., 
Nacozari,  Sonora,  and  during  1914  and  1915  was  mine  man- 

ager for  the  Caucasus  Copper  Co.,  in  the  Russian  Trans- 
Caucasus,  leaving  the  work,  on  account  of  war  conditions. 
Since  returning  to  the  United  States  last  year  he  engaged  in 

mine  examination  work  in  California.' 

OBITUARY. 

Donald  Ferguson,  pioneer  mining  engineer  and  mine 

manager  operating  in  the  Goldfield,  Nev.,  section,  died  re- 
cently. He  was  employed  for  many  years  by  eastern  inter- 

ests to  operate  in  the  eastern  part  of  the  Goldfield  section 
and  during  that  time  made  many  trips  to  South  and  Central 
American  countries. 

J*  JX 

Michael  J.  Drum  died  on  May  29  near  Bonnie  Clare, 
Nev.,  while  engaged  in  sampling  work  on  the  Orient  mine, 
near  that  place.  The  mine,  which  he  owned,  was  located  in 

the  early  days  and  produced  gold  specimens  which  were 
awarded  prizes  at  the  Centennial  Exposition,  Philadelphia, 
Pa.,  1876.  About  1905  Drum  relocated  the  property  and  had 

recently  placed  it  under  option  to  a  San  Francisco,  Cal..  syn- 
dicate. He  was  born  in  Ireland  about  1840  and  served  in 

the  Civil  War  of  this  country,  after  which  he  was  in  the 

newspaper  business  in  Chicago  for  a  short  time.  At  one  time 
he  was  sheriff  of  Fremont  county,  Colorado. 

SCHOOLS  AND  SOCIETIES. 

American  Institute  of  Chemical  Engineers. — The  eighth 
annual  meeting  of  the  Institute  will  be  held  in  Cleveland, 
Ohio,  June  14  to  17. 

*  J» American  Mining  Congress. — The  19th  annual  session  of 
the  American  Mining  Congress  will  be  held  at  the  LaSalle 

Hotel.  Chicago,  during  the  week  of  Nov.  13,  l!'lii.     The  pur- 



June  10,  1916. MINING     AND     ENGINEERING     WORLD 1097 

pose  of  the  convention  will  be  to  inaugurate  plans  by  whii  h 
all  branches  of  the  industry  may  work  together  in  the 
tion  of  common  problems.  A  genera!  meeting  will  be  held 
each  morning,  and  the  convention  will  then  divide  itself  into 
Precious  Metals,  Iron  and  Steel,  Oil  and  Gas,  Lead  and  Zinc, 
and  Coal  sections,  each  discussing  subject-  of  special  interest 
to  that  branch  of  the  industry.  The  convention  will  occupy 
two  whole  floors  of  the  LaSalle  hotel,  and  such  space  as  is 
not  utilized  for  meeting  places  will  be  available  for  exhibit 
reception  rooms  by  those  directly  interested  in  the  conven- 

tion. A.  program  of  varied  interest  is  being  arranged  and 
the  largest  convention  in  the  historj  of  the  (  ongress  is  ex- 
pected. 

Michigan  College  of  Mines  —  Prof.  F.  W.  Sperr,  Assist- 
ant Professor  G.  P.  Schubert  and  Instructor  G.  F.  Johnson, 

with  27  students,  have  just  returned  from  a  S  weeks'  trip  in 
the  Marquette,  Gogebic  and  Menominee  iron  districts  devoted 
to  the  study  of  the  many  different  methods  of  mining  necessi- 

tated by  the  varying  conditions— wide  veins,  narrow  veins, 
those  with  little  and  those  with  great  inclination,  hard  ore, 
soft  ore,  etc.  The  first  year-book  of  the  alumni,  students 
and  faculty  of  the  college  has  been  issued  and  is  titled  "The 

Engineer."  It  is  dedicated  to  George  Augustus  Koenig,  who 
was  for  many  years,  until  the  time  of  his  death,  professor  of 
chemistry.  Besides  the  several  sections  which  are  customa- 

rily found  in  a  volume  of  this  nature,  a  very  appropriate  me- 
morial and  brief  review  of  his  life  is  given.  A.  J.  Houle, 

professor  of  metallurgy,  in  a  reprint  of  the  Alumnus,  has 
written  on  the  Koenig  Memorial  Fund. 

J*  J* 

American  Institute  of  Mining  Engineers;  Nevada  Sec- 
tion.— A  section  was  recently  installed  at  Reno.  Nev.,  with  a 

membership  of  over  00,  and  with  the  following  officers:  J. 
W.  Hutchinson,  Goldfield,  chairman;  F.  C.  Lincoln,  vice- 
chairman;  Henry  M.  Rives,  Reno,  secretary-treasurer.  An 
executive  committee  was  elected,  comprising  the  chairman, 

vice-chairman,  John  G.  Kirchen'of  Tonopah,  Frederick  Brad- 
shaw  of  Tonopah,  W.  H  Blackburn  of  Tonopah,  C.  B. 
Lakenan  of  McGill,  E.  A.  Julian  of  Reno,  Governor  Emmet 
D.  Boyle  of  Carson  and  ex-Governor  T.  L.  Oddie  of  Reno. 
Addresses  were  made  by  Governor  Boyle,  J.  W.  Hutchinson, 
W.  L.  Saunders,  Charles  Butters,  Whitman  Symmes  and  J.  C. 
Jones.  A  banquet  in  the  evening  concluded  the  installation, 

at  which  Prof.  Lincoln  of  the  Mackay  School  of  Mines  de- 

livered an  illustrated  lecture  on  the  "Evolution  of  Mining:' 
A  trip  to  Virginia  City  was  made  the  following  day  and  a 
visit  was  made  to  the  Lmion  mine. 

NEW  PUBLICATIONS. 

The  Physical  Geography  of  Wisconsin.     By  Lawrence  Martin. 
Madison,  Wis.,  State  Geological  and  Natural  History  Surv. 
Bulletin  36;  pp.  540;  illustrated. 

It  has  been  the  author's  intention  to  give  a  vivid  descrip- 
tion of  the  geology  and  topograhy  of  the  state,  which  will 

be  of  value  to  both  the  technical  and  non-technical  alike,  and 
in  this  respect  he  has  fully  succeeded.  Chapters  I  and  II 
describe  the  state  in  general  and  makes  a  subdivision  of  the 

state  into  several  geographical  areas.  In  the  10  chapters  fol- 
lowing these  several  areas  are  taken  up  separately  and  the 

geology,  geography  and  topography  described  in  detail. 
J*  Ji 

The  Sand  Test  for  Determining  the  Strength  of  Detonators. 
By  C.  G.   Storm  and  W.   C.  C°Pe     Washington,    l»    C, 
U.   S.   Bureau   of  Mines.     Technical    Paper    125;   pp    68; 
illustrated.     Obtained   by  the   Mining   World.  20c, 
Many  kinds  of  electric  detonators  and  several  containing 

different  proportions  of  fulminate  of  mercury  and  potassium 
chlorate,  were  tested  and  the  results  compiled  in   this  paper. 
Whatever    may   be   the    exact   theory    in    regard    to    why   the 
detonator   explodes   the   secondary   explosive,    it    Is    primaril) 
because  of  the  intense  local  action   had   on  explosion  of  tin. 
detonator.     The  more  violent  this  is  the  more  efficient  is  the 
detonator.     The  sand  test  obtains  the  relative  violence  of  this 

explosion    by    successively    measuring    the    amounts    of    sand 
crushed  by  the  explosion  of  the  detonator  in  a  suitable  bomb 

containing  the  sand.  Before  .md  alter  the  sand  is  measured 
through  the  standard  screens  and  the  amounts  in  excess  which 
will  go  through  the  specified  standard  screens  after  the  ex- 

plosion   are   compared    to   get    the    relative    efficiency    of    the .tors. 

-<  J» 

Wine  Fatalities  in  the  United  States,  /o/,-.     By  Albert  H. 

Fay.     Washington,   D.   C,    U.   S.    Bureau' of    Mines.     Re- port; pp.  80.     Obtained  by  the  Mining  World,  20c. 
Tables   are   first   given   in   which   the   accidents   are  given 

tor   e.uh   month   during   the   Mar  and  classified   according  to 
'I"    cause  of  the    accident      Tables  are  then  given  which  in- 

clude "idy  accidents  which  occurred  in  certain   places  or  cer- 
tain  wins   and   in  almost   every   case  here   the   tables   are   fol- 

lowed  by  a  short  talk  and   discussion  on  accidents  occurring 
m  this  particular  way.     The   report   is  supplemented   with   a 

the  permissible  explosives,  lamps  and  motors  as  found 
by  tests  made  prior  to  Jan.   I,   1916. 

Natural  Ga  |    Sforth  Texas      Bj    K.  W. 
Shaw,  (7  C.  Matson  and  C.  II.  Wegemann.     Washington, 
D.  C,  U.  S.  G.  S.     Bulletin  629;  pp    129;  illustrated. 
The  bulletin  is  divided  into  three  parts  and  these  are 

designated  as  "Gas  in  the  Area  North  and  West  of 
Worth,"  "Gas  Prospects  South  and  Southeast  of  Dallas,"  am 
'Notes  on  the  Gas  Fields  of  Central  and  Southern  Okla- 

homa" Topographic  maps  showing  the  land  owned  by  the 
several  companies  are  given  of  the  Petrolia  and  the  Mexia- 
Groesbeck  gas  fields.  Besides  descriptions  of  separate  fields 
included  within  the  area  illustrations  show  the  geological 
formation  as  revealed  by  drilling  operations,  and  in  many 
instances  separate  topographic  maps  of  the  small  area  being 
descriped  are  shown. 

PATENTS  RELATING  TO  MINING. 

Engine  for  Coal-Boring  Machines.  James  W.  Evans, 
Denver,  Colo.,  assignor  of  one-third  to  Samson  Brothers. 
(1,181,126;  filed  Dec.  5,  1914.) 

Declination  Gear  for  Azimuth  Instruments.  Olaf  Ohlson, 
West  Newton,  Mass.,  assignor  to  Horace  S.  Butterfield,  Port- 

land, Ore.     (1,182,405;  filed  May  20,  1912.) 

Conveyer  Flight.  Thomas  A.  Coleman,  Vredenbrugh,  Ala., 

assignor  of  one-half  to  Peter  Yredenburgh,  Ir.,  Yredenburgh. 
Ala.    (1,182^458;  filed  Feb.  in,  1015.) 

Mining  Machine.  Frederick  D.  Buffum,  Garv,  W.  Va., 

assignor  to  Edward  O'Toole,  Gary,  W.  Va.  (1,182,453;  filed 
Jan.   11,   1010. 

Ingot  Mold  and  Feeder.  Bloomfield  H.  Howard,  Aspin- 
wall,  and  Ernest  J.  Turner,  Pittsburgh,  Pa.  (1,182,374;  filed 
Sept.  11,  1915.) 

Amalgamator.  Joseph  H.  McNeil,  East  Saugus,  Mass. 
i  1,182,189;  filed  Jan.  11,  1912.) 

Hoist.  Victor-Degerstedt,  Portland,  Ore.  (1,182,757; 
filed  Feb.  10,  1913.) 

Recovery  of  Thorium.  Edward  D.  Campbell  and  Robert 
J.  Carney,  Ann  Arbor,  Mich.  (1,182,880;  tiled  Feb.  5,  1916.) 

Process  for  Treating  Rock  Containing  Alkali  Metals 
Frederic   Ludwig   Firebaugh,   Berkeley,  Cal.    (1,182,668;  filed 
April  30,    1915.) 

Tilting  Side-Dump  Car.    Charles   H.  Clark,  Crafton,   Pa., 
assignor  to  Clark  Car  Co..   Pittsburgh,   Pa.     (1,182,643;   filed 

30,   1913.) 

Ore-Flotation  Apparatus.  John  M.  ("allow,  Salt  Lake 
t  ity,  Utah,  assignor  to  Metals  Ri  ovi  Co  \  ta,  Me. 
i  1,182,748;  filed  June  15,  1914.) 

Process  of  Roasting  Zinc  Blende.  (  harh  \  H  de 
Saulles,  New  Vork,  X.  Y.    I  1,183,17  1;  filed  Ocl    17    191  I 

Gas-Analyzing  Apparatus.  Hugh  K.  Moore,  Berlin,  N. 
II..  assignor  of  one  half  to  fosiah  Quincy,  Boston,  Mass 

i  1,182,851  ;  tiled  Nov.  20.   lOin.i 
Air-Cylinder-Lubricator  System.  Wallace  E.  Dunkerley, 

Charley  A.  Mattmiller  and  Joseph  Brunker,  Helena,  Monl 

i  [,183,063;  tiled  Jan.  28,  lob;  i 



Progress  Made  in  the  Manufacturing  Industries 
New  Publication  on  Indicators. 

The  Trill  Indicator  Co.  of  Corry,  Pa.,  has  issued  a  new 

56-page  catalog,  which  is  a  most  complete  and  up-to-date 
publication  on  engine  indicators  and  indicating.  The  book  is 

instructively  illustrated  and  describes  in  detail  the  construc- 
tion and  purpose  of  the  several  parts  of  both  the  outside  and 

enclosed  spring  types  of  indicators,  including  indicator  reduc- 
ing motion.  Considerable  space  is  given  to  discussion  and 

data  on  indicator  springs  and  full  instructions  on  indicating 

and  interpreting  cards  from  all  types  of  engines,  high-pres- 
sure steam,  gas  and  fuel  oil  engines,  triple-expansion  and 

compound  engines  and  ammonia  compressors.  Detailed  in- 
structions are  given  on  the  application  and  use  of  the  indi- 

cator and  the  planimeter,  with  easily  understandable  instruc- 
tion on  the  few  arithmetical  calculations  that  are  necessary. 

There  are  15  pages  illustrating  and  discussing  the  character- 
istic diagrams  of  the  several  types  of  engines,  including  the 

latest  4-valve  engines  of  the  new  poppet  valve  type,  the  Uni- 
flow  engine,  high-compression,  2-cycle  oil  engine  and  the 
Deisel  engine;  also  a  large  number  of  faulty  diagrams,  illus- 

trating the  characteristic  faults  of  engines.  A  copy  of  this 
book  will  be  sent  upon  request. 

TRADE  PUBLICATIONS. 

Bronze  Lever  Throttle  Valves.  The  Wm.  Powell  Co.,  Cin- 
cinnati, Ohio.     Circular;  illustrated. 

A  general  description  of  three  types  of  valves  are  given 
and  to  each  brief  description  is  added  an  illustration  of  the 
valve  being  described.  The  Titan,  Giant  and  Iron  Body 

throttle  valves  are  the  ones  included  and  prices  for  the  differ- 
ent styles  and  sizes  are  given  in  tabulated  form. 

Conveying  Machinery.  Link-Belt  Co.,  Chicago.  Booklet  No. 
267;  illustrated. 

The  title  of  this  booklet  is  "Moving  Material  Indian  File." 
With  illustrations  the  subject  of  conveying  machinery  and 

installations  is  taken  up  in  a  complete  way.  Different  meth- 
ods and  kinds  of  installations  for  handling  various  kinds  of 

materials  are  described  and  the  adaptability  peculiar  to  each 
is  described  at  some  length. 

js»  J* 

Stone  Drills,  Tools  and  Air  Compressors.  Chicago  Pneu- 
matic Tool  Co.,  Chicago.  Bulletin  No.  192;  pp.  24;  illus- 

trated. 
A  number  of  various  tools  for  the  working,  dressing  and 

cutting  of  stone  are  given.     This  includes  the  Hummer  self- 
rotating  hammer  drill  and  several  different  types  of  smaller- 
sized  air  compressors  driven  by  belt  connection  or  direct  con- 

i   to  combustion   engines. 

Jt  J* 

Duplex  Power-Driven  Air  Compressors.     tngersoll-Rand  Co., 
New   York.     Booklet;  pp.  20;   illustrated. 

"Imperial    XR   Duplex    Power-Driven   Air    Compressors" 
title  of  this  booklet  No.  3312.     The  XB  class  of  com- 

pressors may  be  either  power  or  direct  steam  drive,  but  only 

the    Eormer   type   is   described  in   this  booklet.     They  are   di- 
vided into  duplex  and  two-stage  cylinder  types.     The  former 

will  handle  pressures  from  15  to  100  lbs.  and  the  latter  pres- 
sures   from   80   to    100   lbs.     The   construction,   operation  and 

detailed  description  of  many  of  the  parts  making  up  the  com- 
pressor  are  given  and  in  most  cases  sections  or  illustrations 
shown.     The   compressor    is    adaptable   to   many  varieties   of 
work  and  may  specially  be  ordered   for  gas  compression. 

J«  J* 

"National"  Pipe  in  Lome  Buildings.  National  Tube  Co., 
Pittsburgh,  Pa  Bulletin  No  25;  pp.  87;  illustrated. 
Briefs  of  terbnieal  articles,  tables,  formulas  and  theory, 

and  views  of  buildings  in  our  large  cities  where  "National" 
pipe  is  used  arc  included  in  this  complete  bulletin.  The  first 
seven  pages  consist  of  briefs  from  different  sources  and  of 

particular  interest  to  users  of  metal  piping.  These  briefs  also 
dwell  on  properties  and  the  best  methods  of  manufacturing 
pipe.  The  following  46  pages  are  views  of  large  buildings 
in  which  Xational  pipe  has  been  installed.  The  name  of  the 

several  contractors  and  the  architect  are  given  in  many  in- 

stances. A  reprint  of  a  paper  entitled  "The  Design  of  Hot 
Water  Supply  Systems  to  Minimize  Corrosion"  is  then  given. 
Tallies  and  drawings  are  also  given,  showing  the  details  and 

applicability  of  pipe.  A  theoretical  treatise  is  then  reviewed 
in  regard  to  tubular  beams,  safety  factors  and  flow  of  fluids 

through  pipe.  Complete  tables  of  general  use  in  making  com- 
putations along  the  above  lines  are  given  in  form  identical 

with  those  found  in  the  average  book  on  the  subject. 

INDUSTRIAL  AND  TRADE  NOTES. 

The  Merchants'  Steel  &  Supply  Co.  is  now  located  in  its 
new  offices  in  the  Continental  &  Commercial  Bank  building, 
208  South  LaSalle  street,  Chicago. 

J»  J* 

The  Borden  Co.,  Warren,  Ohio,  manufacturer  of  "Bea- 
ver" square-end  pipe  cutters  and  easy-working  die  stocks, 

announces  the  appointment  of  W.  A.  Phillis  as  advertising 
manager. 

Bigger,  better  business,  coupled  with  the  tendency  of  the 
electrical  industry  to  center  uptown  has  resulted  in  a  new 

location  for  the  Western  Electric  Co.'s  retail  store  in  New- 
York.  In  its  new  quarters,  in  the  Tilden  building,  105  West 

40th  street,  the  store  is  situated  but  a  stone's  throw  from 
Broadway,  and  is  in  the  heart  of  a  rapidly  growing  commer- 

cial section.  Because  of  more  commodious  quarters,  a  larger 

assortment  of  electrical  goods  will  be  carried  at  the  new- 
location.  A  complete  line  of  electrical  supplies,  both  staples 

and  specialties,  is  carried  in  stock. 
Jt  jt 

The  American  Manganese  Steel  Co.,  Chicago,  makes  this 

announcement :  "In  order  that  we  may  give  our  customers 
the  best  service  possible,  we  have  found  it  necessary  to  pro- 

vide increased  manufacturing  facilities.  We  have,  therefore, 
purchased  the  plant  of  the  Brylgon  Steel  Casting  Co.  at  New 
Castle,  Del.  This  is  a  large,  up-to-date  steel  foundry,  having 

a  monthly  capacity  of  approximately  400  tons  of  steel  cast- 
ings. We  now  have  two  plants  at  New  Castle  and  one  plant 

at  Chicago  Heights,  111.  The  task  of  converting  the  newly 
acquired  plant  into  a  manganese  steel  foundry  of  the  latest 
and  most  efficient  type  is  progressing  rapidly,  and  we  expect 

to  be  producing  therein  by  July   15." 

S.  Freeman  &  Sons  Mfg.  Co.,  who  make  a  specialty  of 
internally  fired  boilers — horizontal,  vertical  and  marine  types, 
•is  well  as  stand  pipes,  tanks,  self-supporting  smokestacks, 
etc.,  is  extending  its  sales  agencies  so  as  to  thoroughly  cover 
the  mining  and  industrial  districts  of  the  country.  Those 
recently  added  include  the  H.  F.  Lyons  Co.,  San  Francisco, 

and  J.  U.  Jones,  Dallas,  Tex.,  who  for  many  years  repre- 
sented the  Allis-Chalmers  Co.  in  that  territory.  In  addition 

to  its  branch  offices  in  the  Monadnock  block.  Chicago,  the 

company  also  has  the  following  sales  agents :  Wm.  T.  Doyle, 
167  Twelfth  street,  Mihvaukce,  Wis.;  P.-K.  Fngineers,  Syn- 

dicate Trust  building,  St.  Louis,  Mo.;  Southern  .Boiler  & 
Tank  Works,  Memphis,  Tenn.;  Vincent  Kenny,  414  McCague 

building,  Omaha,  Neb.;  Pocock  &  Pollard  Co.,  208  Iron  Ex- 
change, Minneapolis,  Minn.;  Colby  Engineering  Co.,  70  First 

street,  Portland,  Ore. ;  Industrial  Equipment  Co.,  208  Ameri- 
can Trust  building,  Cleveland,  O.;  R.  B.  Murray,  1521  Far- 

mers' Bank  building,  Pittsburgh,  Pa.;  H.  F.  Lyons  Co.,  33 

California  street,  San  Francisco,  Cal. ;  J.  U.  Jones,  3819  Raw- 
lin  street,  Dallas,  Tex.  Inquiries  can  be  taken  up  with  any 
of  the  above  and  will  be  given  the  same  prompt  and  careful 
attention  as  though  addressed  to  the  general  offices  and  works 
located  at  Racine,  Wis. 
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Late  News  From  the  World's  Mining  Camps 
Editorial  and  Special  Correspondence. 

ALASKA. 

Juneau. Many  recent  finds  on  Mastodon  and  Boob  creeks  have 
caused  quite  a  stampede  to  that  section.  .Most  of  the  stam- 
peders  were  from  Ophir  and  Iditarod.  the  distance  behjg 
around  40  to  50  miles.  Hurst  creek,  a  tributary  of  Mastodon 
creek,  has  also  been  included  in  this  activity.  Strandberg 
made  pannings  on  No.  2  below,  Boob  creek,  taking  3  pans 
from  the  dump  and  3  from  the  bottom  of  the  shaft.  They 
gave  a  total  of  $1.80,  which  would  indicate  a  value  of  $2.50 
per  foot.  The  gold  is  coarse.  There  is  3  to  4  ft.  of  gravel. 
Other  pans  from  the  same  prospect  gave  similar  results.  J. 
S.  Pitcher  has  pay  in  two  shafts,  one  on  the  upper  end  of 
discovery  and  one  near  the  upper  end  of  No.  1  below.  On 
the  Emmet  fraction  they  have  better  than  $3  per  foot,  and  it 
is  getting  better,  but  nearly  all  prospecting  is  at  a  standstill. 
Schwartzdahl  exhibited  gold  panned  from  his  claim  which 
was  flat  and  heavy  and  had  run  through  3  ft.  of  gravel.  His 
pannings  show  results  from  10  to  50  cts.  This  was  on  shal- 

low bench  ground,  averaging  30  ft.  deep.  The  creek  bed  is 
wet,  and  there  has  been  little  or  no  prospecting  there.  Greer 
&  McNulty,  on  Boob  creek,  have  struck  pay.  Reports  were 
that  they  had  3  ft.  of  gravel  that  panned  from  6  to  35  cts. 
There  are  already  about  20  mtn  on  that  creek,  with  three 
small  boilers.  The  ground  was  said  to  be  all  frozen,  and 
there  was  a  depth  of  35  ft.  to  bedrock.  Some  reports  state 
that  a  small  gasoline  boat  can  get  within  4  miles  of  the  strike. 
A  townsite,  known  as  Cooper,  has  been  located  at  the  mouth 
of  Mastodon  creek,  and  supplies  will  be  taken  there  when 
navigation  opens.  Two  large  scrapers  will  be  operated  this 
next  season,  one  by  the  Kuskokwim  Commercial  Co.  and  the 

other  by  Al  Poormeister.  The  ground  has  been  thoroughly- 
prospected,  and  there  is  little  doubt  that  they  will  make  a 
good  showing. 

Cook  &  Co.,  in  the  Poorman  district,  near  Ruby,  have 
6  ft.  of  dirt  on  the  dump  that  will  average  75  cts.  per  pan 
Kickbush  &  Davis  are  working  on  ground  that  will  go  $3  per 
ft.,  and  good  pav  has  been  found  on  Spruce  creek. 

Katalla. 

At  present  coal  here  is  $21  per  ton  and  is  obtained  from 
British  Columbia.  W.  H.  Dugdell  has  obtained  a  permit  from 
the  Controller  Bay  Coal  Co.  to  mine  coal  in  the  patented 
claim  on  Bering  lake.  A  crew  of  men  at  the  mine  are  getting 

it  into  shape  for  actual  work.  In  1907  T.  P.  McDonald  ex- 
pended $375,000  developing  a  mine  on  this  claim.  \lmiit  1500 

tons  were  mined  and  comparative  tests  with  Pocahontas  coal 
proved  it  to  be  superior.  Legal  injunctions  at  about  this  time 
were  the  cause  of  its  shutdown  and  it  lias  remained  dormant 
since  about  3908.  A.  M.  Keating,  chief  engineei  oi  ield 

work  for  Alaska  Petroleum  &  Coal  Co.,  is  survi  a  pre- 

liminary line  for  the  railroad  from  the  company's  terminal  on 
Controller  bay  to  the  mines.  Two  timber  cruisers  are  look- 

ing over  the  supply  of  timber,  for  use  in  construction  work, 
which  will  begin  soon. 

Skagway. 

The  American-Yukon   Navigation  Co.  lias  made  prepara- 
tions to  take  all  of  the  antimony  ores   i  '    the  Fair- 
banks district.     It  has  been  said  that  aboul  5  oi  9  such 

ties  will  be  operating  during  the  coming  sum 

The  St.  James  is  en  route  with  1800  ton  oi  coppi  ■  ores 
for  the  Tacoma  smelter.  The  Yukon  Copp  '  furnished 
1500  tons  and  the  remaining  300  tons  came  from  the  Grafter 
mine  at  Whitehorse. 

According  to  E.  C.  Ballon,  Pavey,  the  mines  of  the  dis- 
trict are  in  good  condition.     At  the  Ruby  Queen  and  Silver 
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Queen   mines  the  boiler  and  compressoi  n   installed 
and  a  gang  of  men  are  driving  the  main  shaft.     A  distance 

ft.  will  find  the  main  ledge.     He  further  believes  that 
ore    will   be   coming    from    the    mine   in   good   quantities   by 

July  1. Walter  Thompson  has  struck  an  antimony  lead  on  the 

righl  limit  of  Vault  creek,  across  the  creek  from  the  Fried- 
ricks  mine.  It  is  believed  to  be  the  same  lead  which  is  being 

1  on  the  Friedricks  ground  and  on  Eagle  creek.  The 
ore  is  high  grade,  and  where  it  was  struck  the  lead  is  about 
4  ft.  wide.  As  Thompson  has  just  come  to  the  north,  old 

prospectors  term  the  find  "a  chicaco's  lu Treadwell. 

Talk  of  consolidation  of  the  companies  on  this  island  is 
in  progress.  The  Treadwell  Co.  talks  of  discarding  its  stamps 
and  installing  a  crushing  plant  in  its  stead  to  treat  from 
to  7000  tons  per  day.  It  is  proposed  to  -ink  the  main  shaft 
to  1000  ft  and  equip  it  with  an  electric  hoist,  with  a  capacity 
for  lifting  300  tons  per  hour,  the  largest  of  the  kind  thus  far 
figured  on.  Jointlv  the  companies  operating  have  produced 
about  $i;u,000,000  and  invested  $38,000,000. 

ARIZONA. 

J.  D. opened  a hubnerite 

sti<    acid. 

Phoenix. 

Gardner,  Geo.  D.  Diehl  and  others.   Phoenix,  have 
vein  of  ore  4  miles  southwest  of   Tiptop,  carrying 

wolframite,  2%  tons  of  which  sampled   16$    tung- 
This  ore  occurs  in  a  porphyry  lode,  the  latter  cut- 

tin-    through   the   granite.     A   small   concentrating    plant   has 
been  erected  at  Peoria  station,  from  where  shipments  to  Den- 

ver and   elsewhere   may  be   reduced   to   concentrates   running 
55'  !     tungsten. 

Wickenburg. 

Geo.  B.  Upton,  Wickenburg,  i  wner  of  Oro  Grande  mine 
and  mill  near  that  place,  did  8000  ft.  of  development  work 

several  years  ago,  and  milled  8000  tons  of  free-milling  gold 
ore,  running  $5.40,  making  a  recovery  of  98?!  bj  amalgama- 

tion.    While  he  has  a  large  tonnage  blocked  out,  it   i 

de  and  the  property  is  not  operating  now.  Mi'  is  expect- 
ing to  arrange  for  deep  sinking,  with  the  vii  'i~r  at 

the  ore  below  the  leached  and  oxidized  -■one. 

The  Monte  Cristo,  10  mill  Wickenbi 

ing   to   l-'/ra  W.  Thayer,   Phoenix,  has  a   1    ft    shaft,   from 
which  considerable  lateral  development  is  heme  done,  under 
superintendi  >  has.  Broan      S  i   hi    ore  runs  high 
in  native  silver;  other  porl  un  silver  and  sulphide  of 

lead      \  pump  and  air  compres    u   operati  I  '■•    gasoline  en- 
i ,    part  of  the  equipmi  nt.     G  >t  office  is 

at  this  mine. 

The   Gold    Bar   Mining   Co.   ha-    '  mized   to  take 
over  the  mine  and  mill  of  the   Interior  Mining  &  Trust  Co., 
located  14  miles  northeast  from  Wickenburg.     J.    \.  Twitchell, 

i  ei,  was  a:  the  1"  ad  of  the  [nti  rior  <         F.  X.  <  I'Brien, 
who   was   manager   of   the  old   concern,   is  in   similar  position 

for  the  new  company.      The  plan  is  to  sit          ft.  depth. 

I  hi    old   Shaft   i-  dov  n   3  '•"   ft.,  and   water  i  down 
i.i  the  300-level  by  pumping       Me  pally, 
with  some  silver.    The  mill  is  equipped  with  Nissen  stamps, 

tld  table-,  and  ha-  tl  s   of  90  tons  per  day. 

Furlough   Development   Co.,    New    Vork,    is   doing 

sinking  on   a   copper   lode,   in    Big    Horn      in       :i<trict,   30 
mile-  southwest  of  Wickenburg.    The  -haft   being   sunk  on 

the  Iodi   ha    reached  a  depth  of  550  ft.,  and  the  pi  -ink 
L000  ii    below  the  surface.    The  lode,  which  occui  ween 
wall-  of   Pinal   Schist,  outcrops   a  distance   -   I      The 
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ledge  matter  is  limonite,  quartz  and  hematite,  and  carries  cop- 
per, gold  and  silver.  Crosscuts  have  been  made  across  the 

lode  on  the  100,  300  and  500-levels.  Geo.  B.  Holderer,  man- 
ager for  the  company,  states  that  sinking  is  going  on  at  the 

rate  of  5  ft.  per  day.     He  employs  22  men. 

The  Dobler  mine,  15  miles  east  of  YYickenburg,  has  been 
sold  by  John  Dobler  to  Hartley  &  Hutchinson,  El  Paso,  whose 
plans  are  to  develop  the  ore  at  greater  depth.  There  is  one 
vein  containing  gold  ore  and  another  bearing  copper.  Several 
small  lots  of  ore  have  been  shipped  to  the  smelter. 

Jerome. 
Principal  mining  operations  of  the  United  Verde  Exten- 

sion are  carried  on  through  the  company's  Edith  shaft,  the 
Daisy  shaft  being  used  mainly  for  ventilation.  The  Edith  has 

reached  a  depth  of  1400  ft.  It  has  three  compartments — two 
being  4  by  H-  ft.,  the  third  being  4%  by  5  ft  It  is  timbered 
the  first  200  ft.  with  10  by  10  timbers,  and  below  that  with 
8  by  8.  The  equipment  is  new  and  modern,  consisting  of  a 
Nordberg  double-drum,  automatic  control  hoist,  operated  by 

a  250-hp.  motor,  and  has  been  in  use  since  Jan.  1 ;  an  lnger- 
soll-Rand  air  compressor,  equal  to  1300  cu.  ft.  of  free  air, 

and  operating  10  to  15  Leyner  and  Sullivan  drills,  the  com- 
pressor being  driven  by  a  200-hp.  motor.  There  is  an  Aldrich 

triplex  pump  at  1200-ft.  station,  and  another  at  the  1400-ft., 
lifting  80  to  120  gals,  of  water  per  minute.  The  ore  is  hoist- 

ed and  transported  to  loading  bins  on  the  Verde  Tunnel  & 
Smelter  railroad,  over  a  Leschen  aerial  tramway  about  a 
mile  in  length.  This  aerial  line  is  erected  on  wood  towers, 
set  in  concrete,  the  line  carrying  buckets  of  1100  lbs.  capacity 

each,  capable  of  delivering  50  tons  of  ore  per  hour.  The  ter- 
minal at  loading  bins  is  about  650  ft.  lower  vertically  than 

the  mine  terminal.  The  railroad  mentioned,  which  extends 

from  the  portal  of  the  United  Verde  tunnel  to  United  Verde 
smelter  and  the  Santa  Fe  tracks  at  Clarkdale  is  standard 

gauge.  The  United  Verde  Extension  has  erected  a  number 

of  buildings,  all  covered  with  galvanized  iron  sheeting,  includ- 
ing a  change  room  for  miners,  warehouse,  blacksmith  shop 

and  framing  shed.  The  workings  of  Edith  and  Daisy  shafts 
are  all  connected,  the  ores  being  shipped  are  copper  sulphides, 
and  about  150  men  are  on  the  payroll.  James  S.  Douglas  is 
president  of  the  company;  David  Morgan  is  superintendent. 

Jerome  Verde  Copper  Co.,  for  which  H.  P.  Henderson, 
New  York,  is  consulting  engineer,  has  a  property  which  is 
being  explored  and  developed  under  superintendency  of  J.  B. 
Harper.  The  old  1%-compartment,  700-ft.  shaft  is  being 
enlarged  to  3  compartments.  The  equipment  includes  a  new 

Sullivan  angle-compound  air  compressor,  electrically  oper- 
ated, and  a  new  YVellman-Seaver-Morgan  electric  hoist  and 

Sullivan  drill  sharpener.  The  claims  are  in  the  vicinity  of 
those  of  United  Verde  Extension,  the  collas»of  the  shaft  being 

300  ft.  lower  than  that  of  the  former's  Daisy.  The  idea  is  to 
prospect  for  a  vein  parallel  to  that  of  United  Verde  Exten- 
sion. 

Green  Monster  Mining  Co.,  Neil  Bailey,  president;  W.  S. 
Humbert,  vice-president,  and  Scott  Linter,  superintendent,  has 
a  group  of  63  claims  lying  between  the  United  Verde  holdings 
and  those  of  Copper  Chief.  Development  began  May  15,  with 
10  miners  in  three  places,  for  exploration  purposes.  This 
work  is  to  open  a  contact  vein  known  to  exist  between  diorite 
and  quartz-schist.  The  outcrop  consists  of  a  partly  leached 

ossan,  which  carries  $4  to  $8  gold.  This  contact  zone  is 
about  300  ft.  wide,  the  lode  material  being  altered  diorite. 
Considerable  shaft  and  tunnel  work  has  been  done  by  former 
owners.  It  i-  considered  that  a  direct  connection  is  traceable 
between  the  outcrops  of  this  group  and  the  developed  ore 
bodies,  both  north  and  south  of  it,  and  with  that  theory  in 

mind  the  Green  Monster  will  In-  explored.  The  stock  of  the 
company  was  all  taken  up  locally  by  practical  and  capable 
operators  and  miners  of  Jerome. 

Wenden. 

Desert  Mining  &  Development  Co.  has  34  mining  claims, 
located  0  mills  out  from  Wenden  station,  on  Wickenburg- 
Parkcr  branch  of  the  Santa  Fe.  The  company  is  controlled 

by  Jerome  men.  including  Harrington,  O'Brien,  Prosser  and 
others.  The  property  has  a  conspicuous  lode  of  copper  sul- 

phide ore,  cutting  through  diorite.  Two  shafts  have  been 
sunk,  250  and  100  ft.,  respectively,  and  a  crosscut  driven  at 
the  bottom  of   the   250-ft.   -haft   is   said   to  have  cut   through 

40  ft.  of  ore.  Samples  taken  assayed  5%  to  27%  copper,  $5 

gold  and  16  oz.  silver.  Thos.  J.  Nagle  is  in  charge  of  the 
work,  camp  buildings  have  been  erected,  an  auto  truck  was 
purchased  and  200  tons  of  ore  have  been  shipped  to  a  smelter. 

Octave. 

The  Octave  mine,  now  in  control  of  Gibbs  of  Boston,  is 

employing  a  few  men.  Recent  work'resulted  in  finding  a  new 
body  of  ore. 

The  Zieger  mine,  owned  by  Chas.  Zieger,  Congress  Junc- 
tion, contains  an  extension  of  the  Octave  ore  zone,  and  is 

being  opened  by  tunnels  driven  from  Weaver  creek,  on  the 
east  side  of  Rich  hill.  The  ore  here  contains  free  gold  and 

gold  in  tellurium.  Zieger  contemplates  equipping  a  10-stamp 
mill  and  installing  an  air  compressor  on  the  property  this 

year.     He  has  equipment  for  the  mill. 
Casa  Grande. 

Great  Eastern  mine,  near  the  old  Vekol,  south  of  Casa 
Grande,  and  owned  by  Arthur  Elliott,  is  under  option  to  the 

Union  Leasing  Co.,  Cripple  Creek,  Colo.  J.  H.  Husted,  Den- 
ver, manager  for  this  company,  has  placed  C.  G.  Jackson  in 

charge  of  a  small  force  on  development  work.  The  ores  run 
well  in  zinc,  lead  and  silver,  and  some  shipments  have  been 
made.     It  is  reported  that  a  concentrating  mill  will  be  built. 

Signal. Arizona  Centennial  Mining  Co.,  controlled  by  C.  F.  Stene 

and  associates,  is  developing  a  silver-lead  prospect  3  miles 
below  McCracken  hill.  This  is  claimed  to  be  a  large  body  of 

low-grade  ore.     The  camp  is  30  miles  southeast  of  Yucca. 

The  Stene  Mines  Co..  in  which  R.  M.  Stene  and  David 
Cole  are  interested,  has  a  group  of  claims  on  Bill  Williams 
river,  which  they  will  develop  as  a  copper  prospect. 

Stoddard. 

Stoddard  Mines  Co.,  having  a  developed  property  at  Stod- 
dard, on  Agua  Fria  river,  5  miles  east  of  Mayer,  estimates 

that  it  has  200,000  tons  of  ore  that  will  run  4%  copper,  com- 
prising sulphides,  carbonates  and  oxides.  .  Wm.  H.  Reynolds 

is  president  of  the  company  and  Celora  M.  Stoddard  is  vice- 
president  and  general  manager.  The  Stoddard  Milling  Co. 
was  incorporated  some  time  ago  to  build  and  operate  a  mill, 

the  officers  being  W.  H.  Reynolds,  president ;  Louis  Gold- 
man, vice-president;  C.  M.  Stoddard,  treasurer  and  man- 
ager. The  Stoddard  Mines  Co.  owns  51%,  of  the  stock  of  the 

milling  company,  and  the  Copper  Queen  Gold  Mining  Co., 
49%.  The  milling  plant  is  being  constructed  after  designs  by 

H.  Kenyon  Burch,  the  construction  work  being  under  direc- 
tion of  C.  B.  Clyne.  construction  engineer.  The  mine  is 

equipped  with  a  double-drum  electric  hoist,  a  10-drill  air 
compressor  and  pumps.  The  mill  is  being  equipped  for  oil 
flotation,  and  will  have  a  capacity  of  125  tons  per  day. 

Oatman. 

(  Mi  the  new  350-level  of  the  Carter  crosscutting  opera- 
tions from  the  station  encountered  the  vein  at  a  distance  of 

19  ft  The  vein  at  this  point  had  narrowed,  down  to  about 
3%  ft.  and  drifting  operations  are  now  in  progress.  The 
drift  is  in  about  25  ft.  now,  and  the  vein  rapidly  widened  until 
the  entire  face  of  the  drift  is  now  in  ore  with  only  one  wall 

in  sight.  The  average  values  are  said  to  be  above  $20.  The 
drift  is  being  run  to  tap  the  downward  extension  of  a  shoot 
opened  on  the  250-level.  Commercial  ore  was  not  expected 
until  the  drift  had  been  run  some  60  ft.  further  than  its  pres- 

ent face,  and  the  ore  now  being  developed  seems  to  indicate 
that  the  shoot  has  materially  lengthened. 

The  crosscut  on  the  500-level  of  the  Ivanhoe  is  now  out 
285  ft.  in  a  lime-shale  formation.  This  formation  has 
radically  changed,  and  it  is  reported,  although  not  verified, 
that  the  big  rhyolite  dike  along  which  lies  the  main  vein  of 

the  property,  has  been  encountered.  More  water  has  like- 
wise been  developed.  The  vein  is  expected  when  the  rhyolite 

dike  is  penetrated,  and  it  is  not  believed  by  the  operators  that 
this  dike  should  be  more  than  50  ft.  in  thickness.  As  these 

rhyolite  dikes  in  some  parts  of  the  district  have  been  found 
to  contain  ore-bearing  veins,  news  of  an  important  discovery 
is  looked  for  at  any  time. 

In  the  Fessenden  property  crosscutting  operations  are 

under  way  to  the  north  and  to  the  south  on  the  500-level. 
Both  cuts  are  now  out  about  95  ft.,  with  the  mineralization  in 
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the  northerly  crosscut  rapidly  increasing.     Both  of  these  fai  e 
are  now  getting  into  territory  where  the  vein  may  be  expi 
at  any  time,  and  on  account  of  the  nature  of  this  ground  and 
the   splendid    showing   at    surface,    its    development    is    being 
watched  with  a  great  deal  of  interest. 

The  United  Western  is  drifting  to  the  north  of  a  6-ft, 
spur  vein  of  brecciated  quartz  which  shows  low  gold  values. 
It  is  believed,  however,  that  considerable  territory  remains  to 
be  traversed  before  the  main  vein  will  be  encountered. 

It  is  understood  that  the  Arizona-Tom  Reed  has  been 

refinanced  and  is  now  in  good  condition.  Development  work 
on  the  400-level  from  the  Pioneer  shaft  continues,  and  the 
main  junction  point  of  several  of  the  big  veins  which  traverse 
the  property  is.  expected  to  be  reached  within  the  next  month 

or  so.  Work  of  sinking  the  new  main  shaft  continues,  the 
bore  now  being  down  about  50  ft. 

The  new  electric  transformers  for  the  electrically  driven 
plant  of  the  Eig  Jim  Co.  have  been  received  and  the  plant 
is  now  in  operation.  Long  delay  in  receiving  these  trans- 

formers held  back  development  more  than  30  days  during  the 
last  3  months.  Compressed  air  for  pumping  had  to  be 
secured  from  the  Tom  Reed  Co.  adjoining,  and  this  proved 
very  unsatisfactory,  and  was  not  to  be  depended  upon.  Now 
that  the  Big  Jim  has  its  own  plant  running,  its  operations  will 
be  facilitated  by  at  least  100%.  Drifting  operations  on  the 

400-level  continue  to  reveal  ore  ranging  in  average  value  from. 
$30  and  $500.  The  drift  to  the  west  is  the  one  in  which  high 
values  are  found,  while  the  drift  to  the  east  shows  steady 
average  values  of  between  $30  and  $40.  On  the  new  485-level 
drifting  operations  are  showing  values  of  about  $30,  which 
are  steadily  increasing  as  distance  is  gained. 

The  Iowa  Gold  Alining  Co.  has  completed  retimbering 
of  its  old  shaft  down  to  the  350-point,  and  with  the  new  35-hp. 
hoist  and  an  Ingersoll-Rand  compressor  driven  by  a  50-hp. 
engine,  has  started  deepening  the  shaft  with  the  500-point  as 
its  objective. 

New  machinery  and  equipnTent  continues  to  arrive  in  the 
camp,  and  several  new  companies  started  operations  during 
the  week  with  good  machinery  equipment.  It  is  estimated 
that  more  than  2000  miners  are  now  employed  in  developing 
properties  in  the  district,  and  that  an  average  <>i  about  $30,000 
per  day  is  being  expended  in  labor,  machinery  and  supplies 

CALIFORNIA. 

Campo  Seco. 

Farmers  owning  20.00n  at  res  of  land  in  Amador  and 
Calaveras  counties  have  filed  suits- in  the  U.  S.  District  Court 

at  San  Francisco  against  the  Penn  Mining  Co.  alleging  dam- 
age to  crops  by  smelter  fumes.  Damages  to  the  amount  of 

$300,000  are  asked.  The  company  operates  the  Campo  Seco 
copper  mines  and  Valley  Springs  smelter.  In  its  answer  to 
the  suits  the  company  asserts  the  unfavorable  agricultural 
conditions  are  due  to  poor  farming. 

Island  Mountain. 

The  Island  Copper  Co.  is  developing  a  large  deposit  of 
rather  low-grade  ore  at  this  place  and  shipping  2  carloads  per 
week  to  custom  smelters.  The  mine  was  worked  several 

years  ago,  but  low  copper  prices  prevented  extensive  opera- 
tions. It  is  believed  high-grade  ore  exists  in  the  property 

and  considerable  new  explorative  work  is  being  done. 

El  Dorado. 

The  Orum  quartz  mine,  adjoining  the  noted  Church- 
Union  property,  has  been  acquired  by  \Y.  W.  Hurt  and  Los 
Angeles  capitalists.  Sinking  of  the  290-ft.  shaft  to  a  depth 
of  500  ft.  has  commenced  and  a  new  mill  will  be  erected  in 
the  near   future.     Good  ore  is  showing  in  the  old  workings. 

Nashville. 
An  ore  body  20  ft.  wide  has  been  exposed  "ti  the  800 

level  of  the  Montezuma  mine.  About  '  ft.  is  stated  to  aver- 

age $10,  and  the  balance  carries  milling  values.  On  the  '."" level  a  large  ledge  of  $5  ore  has  been  opened.  Sinking  o\  the 
shaft  to  the  1000- ft.  point  is  proceeding,  and  from  this  level 
extensive  lateral  work  will  be  done  to  open  the  ore  bodies 

exposed   in  the  upper   workings.     The   Montezuma  is  owned 

by  J.  C.  lleald  of  Nashville,  and  is  being  worked  under  bond 
and  option  by  the  California   Kxploration  Co. 

Atolia. 

I  ollowing  suspension  of  work  at  its  Parr  mine  the  Atolia 
Mining  Co.   bas  also  closed   down   its   East    Union   property. 
Ibis   lias   thrown    100  men   out  of  work.    The  management 

the  drop  in  tungsten  prices  and  poor  ore  showings  in 
lower    workings,  brought   about   suspension   of   work.     Local 
producers  are  planning  to   form  an  organization   for  regula- 

i    production   of  tungsten,  believing  the  present  situa- 
tion does  not  justify  a  heavy  output  of  the  metal. 

Yreka. 

The  outlook  for  resumption  of  mining  at  the  Blue  Ledge 

property  has  been  improved  by  the  action  of  cities 
and  towns  in  California  and  Oregon  in  co-operating  for  the 
building  of  a  railroad  into  the  district.  The  citizens  of  Med- 
i  I  Ore.,  have  ratified  a  proposition  to  bond  the  city  for 
$300,000  to  aid  in  constructing  a  railroad  into  the  Blue  Ledge 
field,  and  Yreka,  Eureka,  and  other  California  cities  are  also 
preparing  to  aid  the  work.  The  projected  line  will  ultimately 
terminate  at  Fureka,  a  port  on  the  Pacific  ocean,  and  will 
i 'pen  up  a  richly  mineralized  territory.  Vast  quantities  of 

copper-bearing  ore  have  been  developed,  also  ores  carrying 
gold.  The  Blue  Ledge  mine  is  largely  owned  by  New  York 
capitalists. 

Forbestown. 

The  Zenith  Chrome  Co.  has  uncovered  a  new  deposit  of 
chrome  ore  and  is  sending  large  quantities  to  Oroville  for 
shipment  to  eastern  plants.  Much  of  the  ore  i-  stated  to  be 
of  excellent  quality.  From  the  main  ore  body  shipments  have 
been  going  out  for  several  weeks;  50  tons  are  now  being  sent 
out  daily.  The  company  has  also  purchased  a  chrome  mine near   Swayne. 

Heroult. 

The  Noble  Electric  Steel  Co.  is  running  two  furnaces  on 

manganese  "re  and  shipping  large  quantities  of  ferroman- 
ganese.  From  the  Woolley  mine  near  Clipper  Mills  high- 
gradi  manganese  is  being  shipped  regularly  to  the  Heroult 
plant.  The  mine  is  staled  to  be  developing  excellently,  en- 

abling the  company  to  draw  much  of  it-  crude  ore  from  this 

point. 
Plymouth. 

A  4- ft.  vein  of  good  ore  has  been  encountered  in  the  n<  « 
shaft  of  the  Amador  Star  mine.  ac<  o  news  from  the 

property.  The  discovery  was  made  at  a  vertical  depth  of 
227  ft.  and  about  200  ft.  south  of  the  tunnel.  Sinking  is  pro- 

ceeding steadily     Baylies  C.  Clark  is  manager. 

Sutter  Creek. 
Following  a  thorough  examination  of  thi  prop  tj  by 

C.  F.  Julian,  the  owners  .if  the  Central  Eureka  mine  are 
arranging  to  send  the  shaft  deeper  and  to  explore  the  main 

workings  in  hopes  of  intersecting  two  large  veins  demon- 
strated in  nearby  properties.  \n  assessment  o)  5  its.  per 

share  bas  been  levied  to  finance  the  work.      Tile  mine  is  well 
equipped  and  lie-  between  the  <  >1<  1  Eureka  and  South  Eureka 

propi  1 1 
Angels  Camp. 

A    rich    strike   has   been    made   in   the    CrOSSetl    property,   4 

miles  west  of  Angels  Camp.  The  vein  was  uncovered  at  a 
depth  of  30  ft.  and  assays  $17.  Accompanying  the  milling 
ore  are  streaks  of  bonanza  quartz.  Drifting  is  proceeding 
lo  determine  the  extent  of  the  strike  under  the  management 

of  Dan  Mackey.  Denver  people  have  been  interested  and 
will  purchase  it   if  the  present    work    continues   satisfactory. 

Forest. 

Work  has  been  resumed  at  the  Pilgrim  mine,  owned  by 

John  K.  Dosposos  and  associates  of  \Yw  York.  The  mine 
was  worked  through  a  tunnel  several  yeai  ago  uid 

stamp  mill  opei  tted,  but  was  subsequently  closed  down  fol- 
lowing lo--  of  the  rich  shoot  James  P.  (dark.  Jr.  i-  super- 

intendent. 

Placerville. 

'I  be  Oro  Electric  Co.  is  preparing  to  build  died'.  \  i  3 
on    the    Mokelumne    river.    2    miles    northeast    of    (amanche. 
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Two  boats  are  now  in  commission  and  earning  good  profits. 

The  gravel  deposits  extend  along  the  river  and  into  adjoin- 
ing lowlands,  forming  an  excellent  dredging  proposition. 

The  dredges  are  of  medium  size  and  are  operated  by  elec- 
tricity. 

The  Fink  gravel  mine  at  Pleasant  Valley  has  been  ac- 
quired by  the  Park  Mining  Co.  of  Salem,  Ore.  Unwatering 

of  the  shaft  is  proceeding,  and  extensive  developments  are 
to  be  prosecuted.  The  mine  was  a  famous  producer  years 
ago.     G.  W.  Davis  is  manager. 

La  Porte. 

The  Plumas-Grass  Valley  Mines  Co.  is  developing  the 
Quigley  placer  group  of  100  acres  at  this  point.  The  state 
has  granted  permission  to  the  company  to  issue  100,000 
shares  of  stock. 

COLORADO. 

Cripple  Creek. 
The  C.  O.  D.  Mining  &  Development  Co.  has  commenced 

deep  mining  operations  on  company  account  in  the  C.  O.  D. 

mine,  Poverty  gulch.  Supt.  E.  J.  Williams  has  a  force  sink- 
ing a  winze  on  the  main  C.  O.  D.  vein  from  the  10th  level. 

It  has  attained  a  depth  of  about  15  to  20  ft.,  and  a  good  grade 

of  milling  ore  is  being  saved.  The  Lacey-Bohana  lease  is 
working  on  the  900  level  northwest  of  the  main  shaft.  They 
started  a  raise  on  what  appeared  to  be  either  a  new  vein  or  a 
feeder  of  the  El  Paso  vein,  entering  the  C.  O.  D.  territory 
at  no  great  distance  northwest  of  the  raise.  The  raise  has 
proven  the  theory  and  the  shoot  now  under  development  is 
found  at  the  junction  of  the  El  Paso  and  a  vein  hitherto 
unknown.  The  body  is  1  ft.  wide.  In  cutting  hitches  prior 
to  putting  in  an  ore  shoot,  quartz  showing  sylvanite  was 
found,  in  what  had  been  considered  the  two  walls,  and  until 
further  work  is  prosecuted  its  full  dimensions  must  remain 
undetermined.  Grab  samples  of  the  ore  are  returning  values 

of  from  $12  to  as  high  as  $73  a  ton,  while  quartz  showing  a 
liberal  sprinkling  in  the  faces  of  sylvanite,  would  return  more 

than  double  the  higher  value  quoted.  With  the  shoot  con- 
structed, ore  will  be  hoisted  from  the  lease  and  a  shipment  of 

high-grade  ore  will  be  ready  for  consignment  to  either  mill 
or  smelter  by  the  first  part  of  July. 

The  Yellow  Bird  Co.  has  purchased  the  Volcano  group  of 
claims,    which   adjoin    their    properties    in    the   west    side   of 
Gold  Hill  mountains.     This  makes  the  entire  area  now  held 

there  by  this  companj  40  acres.     The  Volcano  main  shaft  has 
been  sunk  250   ft.  and  the  vein  exposed  in  the  two  levels  by 
the  limited  amount  of  development  has  varied   from   18  ins. 
to  3  ft.  wide.     The  vein  has  sampled  uniformly  pay  values. 
The  Volcano  mine   commenced   production   in   1900,   and   the 

initial  shipment  was  settled  for  on  a  2-oz.  basis.     The  clean- 
up shipment  made  by  the  lessees  recently  was  of  milling  ore 

of  1-oz.  grade.     No  machinery  is  now  installed  and  the  Yel- 
low Bird  Co.  proposes  to  commence  work  on  improvements. 

An  air  line  will  be  extended  to  the  Volcano  shaft  from  the 
Red   Bird  shaft,  track  will  be  laid  in  the  levels,  and  a  shaft 
house  constructed.     A  hoist  will  also  be  installed  later.     The 
hoist  a1  the  Red  Bird,  or  main  shaft  of  the  Yellow  Bird,  is  at 

hi  operated  by  compressed  air,  but  with  the  requirements 
idditional   machine   drills,   the  SO-hp.   boiler   at   the   Red 

Bird   shaft    will   be   connected   up  and   the  hoist   operated  by 
steam      The  6-drill  electrical  compressor  will   furnish  air  for 

the  machine  drills.     The  400  level  of  the  Red  Bird  has 
been  cleared   and   rails  laid   preparatory  to  crosscutting  in  a 

wes1    direction    to    the    new    Yeckel    vein,    encountered 
early   in    May  bj    a   crosscut    From   the  300  level  of  the  Red 
Bird  -haft. 

I!,,    Gold   Camp  Syndicate,  headed  by   William  Y.  Sea- 
man of  Denver,  has  been   formed  to  operate  the  holdings  of 

the   former   Des  Moines    Mining   I  o.,  the   Humboldt   Gold  & 
Silver  Mining  Co    and  the   Emma    Umee  Gold   Mining  Co.,  a 

total  ol    :'•'!    ten        The  deepest   shaft  on  the  Grouse  claim 
150    n,   and    while   rich   float,   reported   running  as  high  as 

$17, nun  a  ton,  was   found  on  the  propertj    its  source  was  not 
red      A    fair    gradi     of    milling    ore    has   been    mined. 

Ih,    Mud  Hen  and  Bob  Tail  lodes  have  been  but  little  devel- 
oped bj    shaft  and  tunnel.     No  ore  in  paying  quantities  has 

been  mined.  The  vein  exposed  in  the  Mud  Hen  at  100  ft. 

was  reported  to  show  values  and  assays  from  "pockets"  in the  Bob  Tail  shaft  162  ft.  deep,  which  ran  up  to  $500.  Light 

production  was  claimed  for  the  Emma-Aimee  from  shallow 
workings  in  the  "camp  days,"  but  the  mine  has  lain  idle  for 
a  long  time. 

Boulder. 

At  the  Conger  mine  of  the  Primos  Chemical  Co.  opera- 
tions are  being  prosecuted  on  the  200  level.  From  an  under- 
hand stope  a  heavy  production  is  resulting.  Stoping  is  also 

in  progress  from  the  workings  overhead  and  a  good  grade  is 
being  extracted.  The  ore  is  cobbed  and  milled  into  one  class. 
Average  settlement  sheets  show  18%  tungstic  acid  contents. 
The  streak  varies  from  2  to  4  ins.  wide  and  about  6  tons  of 

ore  is  being  shipped  per  month.  The  Ralph  Sutherland  lease 
has  been  shipping  from  this  mine  for  several  weeks  and  is 
averaging  net  earnings  of  about  $4000  per  month. 

A  drop  of  $10  per  unit  in  the  price  of  tungsten  ores  since 

the  week  ended  May  10  has  made  a  rather  dull  market.  Sell- 
ers are  asking  $60  to  $65  per  unit,  while  they  are  offered  $50 

to  $55  per  unit  of  1%,  or  20  lbs.,  on  a  60%  content  basis. 
Part  of  the  decline  in  prices  offered  is  said  to  be  due  to  the 

rapidly  growing  production.  Many  new  plants  are  going  up 

in  the  county  and  these,  it  is  estimated,  will  bring  the  pro- 
duction to  380  tons.  With  this  increase  buyers  feel  justified 

in  lower  prices. 

IDAHO. 

Wallace. 

Control  of  the  Nipsic  Mining  Co..  which  owns  the  Nipsic 
mine,  is  reported  to  have  been  acquired  by  the  Pohlman 
Investment  Co.  of  Spokane,  and  it  is  rumored  further  that 

the  purchasers  are  acting  for  the  Consolidated  Interstate- 
Callahan  Mining  Co.  The  Nipsic  is  capitalized  for  1,500,000 
shares,  and  it  is  said  that  practically  all  the  issued  stock  has 
been  acquired  by  the  Pohlman  interests.  Recently  the  old 
directors  of  the  Nipsic  resigned  and  their  places  on  the  board 
have  been  taken  by  Edward  Pohlman  and  J.  V.  Pohlman  and 
their  associates.  The  Nipsic  holdings  comprise  6  claims,  the 

Nipsic,  Father,  Brittle  Silver,  Spokane,  Kearsarge  and  Lacka- 
wanna Fraction,  lying  east  of  the  Interstate-Callahan  holdings 

and  north  of  the  Silver  State  group.  Acquisition  of  these 

properties  would  enable  the  Interstate-Callahan  to  explore  its 
holdings  at  considerably  greater  depth  by  tunneling  from 
Beaver  creek,  and  would  afford  exceptional  transportation 

facilities  when  the  proposed  railway  up  Beaver  creek  is  com- 

pleted and  operating.  In  former  years  the  Nipsic  was  oper- 
ated by  the  Father  Lode  Mining  Co.,  which  is  said  to  have 

failed  "to  develop  anything  of  great  value.  Some  ore  of 
irregular  occurrence  was  found,  but  the  real  value  of  the 

ground,  if  acquired  by  the  Interstate-Callahan,  probably  would 
lie  in  the  opportunity  afforded  for  deep  workings. 

Kellogg. 

Construction  of  the  O.  W.  R.  &  N.  railway  spurs  and 

storage  yards  for  the  new  Bunker  Hill  &  Sullivan  $1,000,000 
smelter  at  Kellogg  were  begun  this  week,  and  the  contract 
already  has  been  let,  according  to  Jules  Le  Barthe,  of  the 

engineering  firm  of  Bradley,  Bruff  &  Le  Barthe.  San  Fran- cisco, which  has  been  commissioned  to  prepare  plans  for  the 

plant  and  supervise  its  erection  and  equipment.  "While  the 
plans  for  the  railway  construction  have  been  prepared  1>>  the 
(  ).  W.  R.  &  N.  engineers  and  the  contract  let  by  them,  the 

expense  will  be  borne  by  the  Bunker  Hill  &  Sullivan  Co.," 
said  Mr.  Le  Barthe.  "In  addition  to  the  system  connecting 
the  smelter  with  the  railway,  there  will  be  an  independent 

line,  constructed  and  equipped  by  the  mining  company,  con- 
necting the  mine  and  mills  and  the  smeller.  We  expect  to 

the  complete  plant  in  operation  about  March  or  April. 
1917.  We  have  planned  it  to  have  a  capacity  somewhat  in 
excess  of  the  present  rate  of  production  of  the  mine  and  large 
enough,  we  think,  for  the  next  3  or  4  years.  There  will  be 
three  furnaces,  but  we  expect  to  keep  only  two  of  them  con- 

tinuously  in  operation.  This  should  enable  us  to  treat  between 
.Inn  and  500  tons  daily  of  Bunker  Hill  ore  and  concentrates, 
bi    ides   some  custom   ore.     Mr.  Easton  will  have  full  charge 
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of  the  operation  of  the  smelter  as  well  as  the  mine.  His 
plans  cannot  be  definiteh  settled  until  the  plant  has  been 
thoroughly  tried  out,  but  in  a  general  way  it  may  be  said  that 
it  is  the  intention  to  send  some  of  the  ore  direct  to  the  smelter 

from  the  mine  and  to  concentrate  most  of  it  first,  though  not 
to  a  high-grade  product  as  at  present,  the  main  object  of  the 
present  close  concentration  being  to  save  as  much  as  possible 
on  freight  rates.  When  the  smelter  gets  into  operation  it  will 
employ  between  200  and  250  men.     It  will  utilize  about  800- 
hp.   of   electric  current.     It   will   handle   a   1    'leal   of  ore 

besides  that  from  the  company's  mines,  and  we  expect  it  to 
treat  also  considerable  ore  which  the  company  has  not  hitherto 
found  it  convenient  or  profitable  to  mill  or  market.  Waiter 
K.  Mallett,  until  recently  with  the  Anaconda  <  oppi  i  I  o,,  will 

be  superintendent  of  construction  of  the  smelter." 
Boise. 

The  United  Gold  Mines  Co.,  capitalized  for  2,500,000  $1 

shares,  has  been  organized  in  New-  York  by  Jay  Czizek,  who 
maintains  headquarters  in  Boise.  The  corporation  plans  to 
confine  its  attention  principally  to  acquiring  and  operating 
properties  in  central  Idaho.  The  old  Reiboldt  mine  in  the 
Warrens  district  is  the  first  that  the  new  company  will  work. 
In  the  past  this  property  has  paid  well,  but  the  workings 
were  not  deep.  A  tunnel  will  be  driven  to  cut  the  vein  at 
considerable  depth.  While  but  a  few  of  the  properties  in 
that  district  have  been  mined  deep,  in  each  of  them  paying 
ore  has  been  found. 

The  directors  of  the  West  Coast  Mines  Co.,  which  owns 
the  Pearl  mine,  near  Boise,  at  a  special  meeting  in  Spokane 
recently  elected  C.  E.  Stables  of  Lansing,  Mich.,  to  fill  a 

vacancy  on  the  board,  and  he  was  chosen  secretary-treasurer. 
The  Pearl  mine  is  a  gold-silver  property,  and  plans  for  ex- 

tensive development  are  being  outlined.  William  L.  Haag 

of  Lansing  is  president,  H.  J.  Hibschman,  Spokane,  is  vice- 
president,  and  they,  with  Stables,  H.  C.  Wyman.  Boise,  and 
George  H.  Wyman.  Jr.,  Wallace,  compose  the  directorate. 

Wardner. 

Development  work  is  being  carried  on  by  the  Liston 
Mining  Co.,  the  holdings  of  which  are  located  immediately 
east  of  the  Bunker  Hill  and  Sullivan  mine,  on  Big  creek,  near 
Wardner.  The  Liston  mine  is  no  doubt  an  eastern  extension 

of  the  Bunker  Hill  and  Sullivan  vein,  and  the  immense  out- 

crop is  said  to  resemble  it  in  every  particular.  Also  under- 
ground the  conditions  resemble  those  of  the  early  develop- 

ment of  the  Bunker  Hill  and  Sullivan.  The  holdings  of  the 

Liston  comprise  more  than  500  acres  and  the  development 
carried  on  under  the  supervision  of  M.  Baumgartner  is 
thorough  and  extensive.  In  the  lower  tunnel  strong  seams 
of  ore  are  being  encountered,  convincing  local  mining  men 
that  the  Liston  will  soon  encounter  its  main  ore  shoot. 

LAKE  SUPERIOR. 

COPPER. 
Houghton. 

New  Arcadian  has  completed  its  fourth  mill  test  at  the 

Franklin  and  has  received  the  returns  of  :!7:,4  lbs.,  as  com- 
pared with  34%  from  the  third  test.  These  tests  are  in  no 

way  made  from  selected  rock,  as  the  rock  embraces  all  of 
that  containing  copper  found  in  the  exploratory  work  now 

being  carried  on.  The  quantity  milled  was  3191  tons,  run- 
ning as  before  very  heavy  in  the  better  grades  of  the  mill 

product.  This  property  will  have  a  paying  mine,  both  in 
length  and  depth,  it  is  thoroughly  believed 

South  Lake  is  hoisting  from  75  to  1""  tons  daily  and  can 
increase  this  amount  to  250  to  300  tons  when  the  nun  i 

secured,  as  there  is  enough  good  ground   ready   for  stoping; 

North   lode  No.   1   has  over   1000  ft.  of  drifts,    No.  3  aboul 

500  and  the  Butler  from  200  to  300  ft.     Stopir,     -1-'"' 
from  all  three  of  these  lodes,  and  the  results  oi    the 

milling   at   the   Franklin   have   not    yet    been    learned,    but   is 

thought  that  they  will   be  better  than  that  of  the   rock  pre- 
viously hoisted  at  this  mine. 

North  Lake  has  finished  the  cutting  of  the  plant  and  is 

now  crosscutting  southwest  to  the  North  lodes  oi  the  South 

Lake  and  northeast  to  the  lodes  discovered  by  the  diamond
 

drill  .i  ears  ago.     Two  drills  are  beini  each 
the  shaft  on  one  shift.     The  assessment   of   ?1  just 

and  payable  June   11   will  provide  the  money  necessary 

for  the  completion  of  the  work  planned,  and  .  '  di  velop- 
  1  lode  that  may  be  encountered. 

Keweenaw  is  operating  IS  drills  It  is  drifting  on  the 
6th  level,  both  east  and  west;  "ii  the  7th,  east;  on  the  8th, 

east  and  west;  on  the  10th,  west.     \\  plat  is  cut 
on  the  14th,  wdiich  will  be  in  a  few  days,  tin:  western  drift 
will  be     tarted.     This  number  is  the  limit  ompressor 
facilities  at  present.  The  7th  drift,  which  ran  into  good 
ground  as  soon  as  it  passed  through  the  old  Phoenix  fissure, 
!  it   100  ft.  beyond  it,  and  has  been,  except   fur  a  few    feet. 
in  the  high  grades  all  the  way.  The  timber  for  the  trestle 

from  the  shaft  to  the  Crest  View  park  station  has  just  ar- 
rived,  and  as  there  have  been  other  delays,  Aug.  1  will  be 
aboul  as  soon  as  the  mill  test  can  be  begun. 

Allouez  is  hoisting  just  about  the  same  daily  tonnage  as 

for  some  time  past— about  2000  Urns— and  will  not  raise  this 
figure.  This  mine  has  on  its  payroll  the  largest  number  of 
trammers  in  its  history,  due  to  a  system  of  mining  that  is 
more  convenient  and  that  requires  less  shoveling  The  fall- 

ing off  in  the  average  of  the  daily  tonnage  is  not  so  great  as 
experted,   and.   in    fact,   the    Calumet   &  Hi  I    Franklin 
have  been  able  to  make  something  of  an  increase,  while  the 

Calumet  &  Hecla's  subsidiaries,  and  some  of  the  other  mines, 
too,  have  maintained  their  record  of  the  past  <*  months.  Only 
a  few  have  shown  a  decrease.  The  outlying  mines  that  are 
opening  new  shafts  or  striving  to  increase  their  tonnage  are 
finding  some  delay  in  getting  men. 

Schlesinger  interests,  controlling  the  Newport  mine  at 
[ronwood,  have  been  doing  some  exploration  by  trenching, 
north  of  Bessemer,  on  the  southwestern  edge  of  the  copper- 
bearing  series,  and  although  they  found  some  copper  they 
have  not  yet  encountered  commercial  values.  A  little  copper 
has  always  been  found  in  that  region  in  spots,  but  nothing  of 
merchantable  grades,  though  it  is  possible  profitable  deposits 
may  be  disclosed  at  almost  any  time. 

Mohawk  and  Wolverine  have  lost  4  days  in  forwarding 

their  rock  to  their  mills  at  Gay.  beginning  with  Friday  morn- 
ing, but  resumed  shipping  Wednesday  morning.  This  loss 

.it  tonnage  is  due  to  a  must  severe  storm  which  occurred 

Wednesday  night,  and  at  intervals  Thursday,  causing  wash- 
outs. 

The  Copper  Range  has  given  a  contract  to  Rashleigh 

Bros,  of  Houghton  for  the  building  of  25  new  miners'  houses, 
and  the  Ahmeek  has  contracted  with  Edward  Ulseth  of  Calu- 

met for  the  same  number.  It  is  probable  that  other  com- 
panies will  take  advantage  of  the  times  and  follow  suit. 

These  bouses  are  all  of  a  superior  character  ami  will,  of 

routs,,  be  great  inducements  for  families  to  settle  and  re- 
main with  the  companies. 

Indiana  has  in  its  diamond  drill  work  at  the  l-H»i>.  the 
m  level  of  its  shaft,  come  upon  a  large  bed  of  felsite,  and 

is  driving  a  crosscut  along  the  contact  between  the  felsite  and 
the  trap,  as  being  the  most  likely  place  for  such  a  deposit  as 
was  found  about  5  years  ago  by  the  diamond  drill  holes  Xos. 
2  and  9. 

Calumet   &    Hecla    will    build    a    new    office   building    at    an 

estimated  cost  of  $35,000  for  the  mills  at  Lake  Linden,  I 
located  close  to  the  county  road,  north  of  the  trestle  ami 
,,i  the  I  alumel  mill.     With  the  gri  .it  grov  i    mill  plant, 

iln   crowded  main  office  and  tin     cattered      :'  iffices, 
   concentrating  all  the  business  of  the  mills,  bad 

neci    sitj . 

The  leaching  plant  is  ready  making  the  last  st,  ■ 
,,,      The   obji  'I    ot    ::  ,    planl  to   extract 

I     [!,,     copper    possible    from    the    sands    after    they    have 

,  <|  through  tb,    regi  inding  pi. mi      'I  hej   are  then  p .    i  ,        0,     jmail    chuti  s    provided    with    a    sen, 

i     I,,,   their  flow   into  the  settling  o,-  di  tanks. 
\  n, ,  the  sand  is  si  ttli  d,  it  thi  n   ;  >es  to  -  I  >orr  classi 

eparated  from  the  slimes,  From  which  it  flows  along  into 

a  distributor  at  the  top  of  the  leaching  tanks  tli,  distributor 

acting  on  the  same  principle  as  a  revolving  sprinkler.  When 
the  .md  is  drained  tin'  lid  goes  on,  and  the  ammonia  or 

olution  used,  descends  fr    ■■  constant  level  tank,  and  flow- 
in-    into   the   leaching  tank   at   six   places  and  does  its  work. 
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After  the  chemical  action  is  complete  the  solution  passes 
through  the  outlet  at  the  bottom  and  is  pumped  through  pipes 
in  the  old  steam  tunnel  to  concentrating  tanks  in  the  still 
house,  where  the  copper  is  separated  and  the  remainder  of  the 
solution  returned  to  the  leaching  plant  to  be  used  again.  The 
sand  is  washed  out  of  the  tank  through  six  holes  on  the  side 
and  one  in  the  bottom,  and  the  tank  is  ready  for  a  repetition 
of  the  process.  The  old  boiler  house  has  been  used  as  the 
still  house,  and  there  is  sufficient  room  for  more  tanks  and 
stills  to  meet  any  further  demand.  Pumping  is  the  greatest 
item  of  expense,  but  this  will  be  very  low  when  divided  by 
the  tonnage  treated,  or  the  pounds  produced.  The  eight 
leaching  tanks  of  a  capacity  of  1000  tons  each  will  give  a 
daily  capacity  of  2000  tons.  The  plant  will  be  ready  for 
operation  about  July  1. 

Contact  passed  through  124  ft.  of  overburden,  mostly 
sand,  in  drilling  its  fourth  hole,  and  is  now  down  about  330 
ft.  Nothing  worthy  of  note  has  yet  been  encountered.  The 
formations  are  occurring  in  the  regular  order  and  but  little 
disturbance  is  noticed.  The  purpose  of  the  drilling  is  to  find 
Wyandot  lode  No.  8  mineralized  if  possible,  as  in  the  four 
holes  already  bored  the  lode  has  been  found  to  be  as  good 
as  any  of  those  yielding  copper  in  the  district  and  commercial 
copper  may  appear  at  any  moment.  The  same  lode  carries 
a  very  promising  showing  on  the  Wyandot. 

Michigan  is  getting  good  copper  both  to  the  east  and 
west  of  the  shaft  from  drifts.  These  drifts  are  above  the 

lode,  and  on  the  east  side,  simultaneously  with  the  cutting  out 
of  the  stringers,  a  crosscut  was  started  to  the  Butler  lode 

May  -'7.  The  quality  of  the  copper  on  the  stringers  is  the 
same  heavy  character  as  that  met  in  the  descent  of  the  shaft, 
being  for  the  most  part  mass  and  barrel  work,  with  some 

coarse  shot  copper.  Supt.  Brady  and  Engineer  W.  W.  Stock- 
ly  both   feel  that  the  outlook  is  very  promising. 

Onondaga  has  on  hand  very  nearly  $42,000  in  cash,  with 
all  obligations  paid  up  to  date,  so  that  any  fears  of  an  assess- 

ment being  called  for  a  long  time  to  come  on  the  present  low 
rate  of  expenditure  will  readily  lie  seen  to  be  groundless. 
The  ninth  hole  has  been  drilled  and  the  drill  moved  for 
another  hole,  but  is  understood  that  no  results  of  importance 
have  yet  been  obtained.  As  the  proper  Nonesuch  formations 
for  the  deposit  of  copper  are  being  met  with  in  all  the  holes 
so  far.  there  is  really  no  reason  why  the  metal  should  not  be 

encountered  at  any  time.  President  R.  C.  Pryor  ha--  returned 
from  Detroit  to  give  the  drilling  his  persona!  attention. 

Escanaba  river,  which  is  in  the  opposite  direction  from  Iron 
Mountain  lake.  Plans  for  surface  structures  and  arrange- 

ments have  been  completed  and  work  of  this  nature  will  soon 
be  commenced. 

MISSOURI-KANSAS. 

IRON. 
Iron  River. 

Dead  work  at  the  Spies  mine,  operated  by  the  Cleveland- 
(  lifts  Co.,  ha-  been  nearly  completed.  They  have  stopped 
sinking  the  shaft  and  are  now  crosscutting  to  the  ore  body 
relative  to  opening  the  ground  and  stupes  for  production.  It 
is  the  present  intention  of  the  company  to  push  these  opera- 

tions so  that  production  will  begin  before  the  end  of  this 
season. 

Ironwood. 

Tin-  I  (liver  Iron  Co.  has  used  7  and  8-ton  skips  for  some 
time  on  this  range.  Now  the  Newport  Co.  intends  to  use  two 
10-ton  skips  in  the  Woodbury  shaft.  A  single  skip  of  this 
type  was  inaugurated  a  few  years  ago  at  Houghton  by  the 
Franklin  Jr.  Co.,  the  skip  being  balanced  by  the  compression 
of  air.  which  was  stored  and  used  in  conjunction  with  steam 

for  hoisting.  This  made  it  possible  to  save  about  one-third 
of  the  energy  given  up  by  the  lowering  of  the  skip,  it  being 
previously  wasted.  The  skips  to  be  sure  make  a  big  initial 
load,  but  not  one  impossible  to  handle.  New  auxiliary  pockets 

for  rapid  loading  arc  now  being  constructed  at  the  Wood- 
bury. The)  will  not  use  the  method  of  air  compression  for 

balancing. 
Ishpeming. 

Operations  at  the  Iron  Mountain  Lake  property  are  being 
held  back  because  of  considerable  care  being  taken  not  to 

contaminate  tin'  water  supply  of  this  city,  in  handling  tin- 
water  from  the  location  Tin  property  is  owned  by  the 
Jones   \    Laughlin    interests    and    plans    lor   the   water   disposal 
have  been  passed  by  the  city  officials,  but  further  investigation 

is  desired  bj  tin-  company.  Mr  Kruse,  Michigan  mine  man- 
ager for  the  company,  gave  his  plan  as  directing  the  water  to 

Joplin,  Mo. The  C.  -\1.  &  H.  Co.,  Holding  a  lease  on  the  (ilendale 
mine  on  the  Continental  ground  west  of  Joplin,  has  started 

to  open  up  the  sheet  ground  or  disseminated  ores  found  be- 
low the  2 10  level.  The  ore,  while  not  so  good  as  the  pockety 

runs  at  higher  levels,  is  considered  good  enough  to  warrant 
development.  The  ore  is  found  down  to  a  depth  of  200  ft. 
and  the  shaft  will  be  put  down  immediately. 

The  Handford  Mining  Co.,  west  of  Joplin,  on  a  lease 
of  the  Mayes  Bros,  tract,  has  taken  another  30  acres.  The 

company  has  put  in  a  number  "of  new  improvements,  and  will 
hereafter  be  able  to  increase  its  capacity  very  materially.  A 
new  shaft  has  been  sunk,  mule  haulage  installed  and  increased 

capacity  provided  at  the  mill. 

Southwest  of  Joplin,  on  the  Fullhobber  land,  Watson  and 
Miller  have  opened  up  what  is  believed  to  be  an  excellent 

prospect.  In  sinking  the  shaft  a  12-ft.  face  of  very  good  ore 
has  been  exposed  and  two  drill  holes  sunk  nearby  show  a  17- 
ft.  face  of  ore.     The  ore  is  shallow,  occuring  at  10  ft. 

The  revival  of  operations  on  the  40  acres  known  as  the 
Alladdin  lease  of  the  St.  Paul  Mining  Co.  promises  to  place 

the  tract  again  in  the  producing"  ranks  after  a  long  period  of 
inactivity.  The  Campbell  Mining  Co,,  started  work  in  a  shaft 
and  at  a  depth  of  115  ft.  has  opened  up  some  very  good  ore. 
The  ore  is  cleaned  on  hand  jigs  and  the  sales  run  from  30,000 
to  i in,    lbs.  per  week      On  the  same  land  Bash,  Moore.  Kane 
&  Co.  rebuilt  the  old  Alladdin  mill,  and  have  now  made  ready 
for  immediate  reopening  of  the  ground.  The  ground  being 
prospected  is  at  the  115  level. 

The  installation  of  oil  engines  at  the  plant  of  the  Flan- 
nery  Zinc  Co.  at  Sarcoxie  is  proceeding.  The  three  engines 

represent  425-hp.  These  power  units  will  take'  the  place  of 
steam,  and  will  be  much  more  economical,  as  well  as  pre- 

venting a  repetition  of  the  delays  incidental  to  coal  burning. 
Many  times  last  year  the  company  was  compelled  to  lose 
time  and  money  when  coal  deliveries  were  delayed. 

A  small  mill  has  been  built  at  Ash  Grove  on  a  lease 

owned  by  the  Ash  Grove  Mining  Co.  The  lease  has  been 
supplying  a  small  production  from  hand  jigs,  but  its  owners 
now  anticipate  a  much  larger  output. 

North  of  Senaca  the  Pennick  Mining  Co.  is  reopening  the 

Pennick  land,  formerly  a  producer,  with  very  promising  re- 
sults. The  mine  is  producing  about  12  tons  per  day  of  good 

grade  of  calamine,  and  all  from  one  hand  jig's  operation. The  ore  is  found  at  the  loo  and  the  120  level. 

Near  the  Pennick  the  Dirty  Deuce  Mining  Co.  is  opening 

up  a  similar  run  of  ore,  but  with  more  success.  Five  hand 
jigs  are  being  worked  and  the  production  is  increasing.  The 
ore  at  this  place  is  found  at  100  ft.  The  company  holds  a 
10-acre  lease  on  the  Geo.  Williams  land.  Dr.  B,  M.  Henry 

and  E.  Larkins  of  Neck  City  are  the  owners. 

Near  Carthage,  the  Coahuila  Mining  Co.  has  made  two 
drill  strikes  of  importance  on  a  lease  of  the  Amhsden  land. 
The  ore  was  discovered  at  130  ft.  and  continued  in  it  to  190, 
at  which  point  the  drill  was  stopped.  On  the  Whitset  land 

adjoining,  another  drill  strike  showed  ore  at  05  ft.  which  con- 
tinued down  to  101  ft. 

Galena,  Kas. 

The  Bailey-Poole  Mining  Co.,  which  operated  a  mine  on 
the  Southside  ground  all  of  last  year,  has  made  one  of  the 
best  records  ever  known  from  a  mine  equipped  only  with  a 

steam  hoist.  The  ore  was  mined  and  then  milled  over  a  cus- 
tom plant.  By  this  system  of  mining  and  milling  the  company 

paid  in  net  profits  $45,000  to  its  three  owners.  The  ore  was 
mined  from  a  depth  of  190  ft.  and  milled  over  a  custom  plant, 
showing  a   recovery  of   10%.%,  zinc. 

Stout,  Ilillhouse  &  Montgomery  are  opening  up  a  new 

prospect   on  the  ground  of  the  New  York  Zinc  Co.,  west  of 
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Galena,  which  is  showing  ore  running  In',  zi,u-.  The  ore  was 
discovered  at  a  depth  of  75  ft.  The  ground  will  be  opened 
up  as  rapidly  as  possible,  and  a  milling  plant  will  be  erected. 
During  the  preliminary  development  work  the  ore  will  be 
milled  in  a  custom  plant. 

Developments  by  James  McMichael,  Charles  Trombold 
and  John  Murphy  on  a  lease  of  the  Murphy  land,  just  west  of 
the  Frisco  railroad  depot  at  Galena,  seems  to  indicate  a  larger 
deposit  of  ore  than  was  at  first  anticipated.  The  work  is 
being  done  in  an  open  cave,  and  dirt  running  from  3  to  7% 
is  worked  at  the  present  time.  A  new  shaft  is  being  put 
down  to  a  depth  of  92  ft.  and  a  20-ft.  stope  will  probably  be 
taken  up. 

A  revival  of  mining  operations  on  the  old  Cull  Baker 

tract,  just  west  of  the  Black  Hills  lease,  has  been  inaugu- 
rated. A  group  of  Iowa  men  have  taken  the  lease  and  will 

prospect  and  develop  the  land  at  once.  A  drilling  campaign 
will  be  started  to  check  up  the  records  already  obtained  in  an 
effort  to  demonstrate  the  further  extent  of  the  ore  deposit. 
The  drilling  done  has  been  very  promising;  in  fact,  so  much 
so  that  the  company  has  already  started  a  new  shaft  while 
the  other  work  is  being  done. 

MONTANA. 

Butte. 

Unless  there  is  delay  in  receiving  the  electrical  machinery 

for  Anaconda's  new  zinc  refinery  at  Great  Falls  it  will  be 
ready  for  operation  early  in  September,  as  planned  some 
months  ago.  The  building  is  practically  complete  now  and 
in  readiness  for  the  installation  of  the  electrolytic  tanks  and 

all  the  apparatus  that  is  to  go  with  these.  The  zinc  concen- 
trator at  Anaconda  is  making  splendid  headway.  Nearly  all 

the  machinery  is  on  the  ground  for  that.  The  Anaconda  has 

its  zinc  mines  ready  to  furnish  2000  tons  of  ores  on  a  few- 
days'  notice.  This  is  the  amount  that  it  is  expected  can  be 
handled  as  soon  as  the  new  plants  start  up.  From  this 
amount  it  is  estimated  that  from  700  to  800  tons  of  concen- 

trates a  day  will  be  made  ready  for  shipment  from  the  con- 
centrator at  the  Washoe  plant  to  the  refinery  at  Great  Falls. 

At  the  Douglass  ( Idaho)  the  mine  is  in  fine  shape  and  with 
large  amounts  of  ore  blocked  out  and  ready  for  mining.  The 
roads,  however,  are  in  bad  shape  yet,  but  will  lie  ready  for 
transporting  the  ore  in  ample  time.  It  is  about  11  miles  from 
the  mine  to  the  railroad  spur  at  Pine  Creek,  where  shipment 

of  the  Douglass  ores  will  be  made.  At  the  Emma  (  Butte  > 
the  new  engine  is  being  installed  rapidly  and  as  soon  as  that 
is  in,  the  sinking  of  the  shaft  from  the  800  level  will  start. 
The  crosscut  from  the  Gagnon  is  proceeding  steadily  and 
there  is  about  600  ft.  further  to  go  before  this  crosscut  will 
reach  the  point  below  the  present  bottom  of  the  Emma  shaft. 
There  will  be  a  further  crosscut  of  600  ft.  from  that  point  to 
reach  the  vein  on  the  1600  level  as  it  slopes  away  toward  the 
south.  Xo  mining  has  yet  been  done  at  the  Alice.  The  shaft 
is  in  fine  shape  down  to  the  600  and  the  unwatering  of  it  and 
timbering  to  the  bottom  of  the  shaft  is  going  on  steadily.  At 
the  Lexington  ore  is  being  taken  out  from  the  upper  levels 

and  as  soon  as  the  Washoe  plant  is  ready,  zinc  ores  will  In- 
shipped   from  there. 

The  sinking  of  the  Butte  &  London  shaft  to  the  1600  level 
has  been  completed.  Crosscutting  in  both  directions  to  run 

through  the  entire  length  of  the  property  will  follow.  "We 

expect  to  have  the  crosscutting  finished  within  .'.  months," said  W.  W.  McDowell.  "When  Mr.  Cole  was  in  Butte  he 

made  an  examination  of  the  work  done  and  expressed  him- 

self as  particularly  well'pleased  with  the  change  in  the  char- 
acter of  the  rock  through  which  the  shaft  ran  in  reaching 

the  1600  level."  The  600-gal.  electric  pump  that  is  to  be  in- 
stalled on  the  1600  level  is  on  the  ground  and  will  be  put  into 

position  as  soon  as  possible.  The  shaft  has  been  timbered 

all  the  way  down  to  the  lowest  point  where  the  sinking  has 
been  carried. 

To  arrange  for  the  transporting  of  ore  from  tin-  Boston- 
Montana  mines  in  the  Elk  Morn  and  French  gulch  districts 

to  the  Anaconda  smelter  by  means  of  auto  trucks  three  trans- 

portation  engineers— Willard   L.    Morrison   and   J.    Lawrence 

of   Melrose,   Mass.,   and   Chester  W.   Griffen   of   Greenwood, 
Mass.  -arrived  in   Butte  last  week.     When  interviewed  at  the 

hotel   they   said   tiny   would   not   determine  whether  the 
ore    will  In-  carried  in  auto  trucks   from  the  mine  to  the  smei- 

only  from  the  mines  to  the  line  of  the  Butte,   Anaconda 
about   11  miles  distant,  until  they  had  ex- 

pography  of  the  country,  the  condition  of  the 
roads  and  similar  elements.     Two  motor  trucks,  one  a  White 
ami   the  dther  a  Peerless,  each  with   four  trailers,  havi 
shipped  From  Cleveland  and  should  arrive  in  Butte  next  week. 

I  train  will  be  capable  of  transporting  25  tons.     Lawrence. 
Griffen  ami  Morrison  are  employed  by  the  Boston  owners  of 
the  property. 

It  is  reported  that  the  showing  at  the  North  Moccasin 
mine  of  the  Barnes-King  Development  Co.  will  be  better  for 
May  than  it  was  in  April.  During  the  first  2  weeks  both  the 
grade  of  the  ore  and  the  amount  taken  out  made  better 

returns.  In  April  the  amount  of  ore  mined  was  compara- 
tivel  -mall,  while  the  bullion  received  showed  that  the  ore 

leaner.  There  were  fears  expressed  that  the  mine 
might  be  working  out.  However,  the  May  showing  will  give 
some  reassurances  on  that  point.  The  checks  for  the  second 

dividend  of  the  company  amounting  to  7'j  cts.  per  share,  or 
a  total  of  $30,000,  have  been  mailed.  Reports  from  the  Shan- 

non mine  indicate  that  good  progress  is  being  made  to  install 
the  Riblet  aerial  tram  which  is  to  connect  the  mine  with  the 

Piegan-Gloster  mill,  and  that  in  spite  of  the  bad  weather  the 
work  will  be  completed  in  July  as  planned. 

Hugh  1  Wilson  and  associates,  who  are  developing  a 
property  in  the  Scratch  Gravel  district,  report  that  the  work 
has  been  started  to  sink  the  shaft  200  ft.  deeper — to  the  500. 
The  Jackhamer  drills  just  installed  are  giving  excellent  serv- 

ice, and  with  present  force  w-ill  be  able  to  increase  the  amount 
of  shipments  and  to  make  shipments  steadily.  Robertson,  a 
mining  engineer  from  Chicago,  who  madi  igh  exam 

ination  of  the  property  during  the  past  week,  returned  a  few- 
days  ago  and  expressed  himself  as  will  Satisfied  with  the 
outlook.  His  inspection  was  made  on  behalf  of  the  Logan- 
Bryan  interests  of  Chicago.  After  a  trip  to  the  Scratch 
Gravel,  Wilson  left  for  Alhambra  to  inspect  the  Fleming  and 
Steinbrenner  property  there  in  which  he  is  also  inten 
\i  last  accounts  the  property  was  making  a  good  showing, 
and  he  was  anxious  to  see  for  himself  just  how  the  work  was 
pi  i  igi  essing 

Thompson  Falls. 
The  first  shipment  of  antimony  ore  from  the  claims  on 

Antimony  hill  on  Prospect  creek  has  been  hauled  here,  and  it 
is  expected  that  regular  shipments  will  be  made  from  now 

on.  !■'.  S.  Sougland,  who,  v  jth  George  Burston  of  Thompson, 
J  M.  Dixon  of  Missoula,  ami  W.  E.  Lindenborn  of  Germany 
own  12  claims  in  the  district,  has  been  busilj  engaged  m 

building  roads  The  antimony  deposits  occm  in  blanket  form 

on  both  the  iptartz  and  quartzite,  and  are  as  much  as  "■  ft. 
in  thickness.  The  surface  oil  is  being  taken  ofl  "  tl 
and   scrapers,  exposing   the  veins  beneath. 

Sheridan. 
There  is  considerabh  activity  in  mining  in  the  district. 

Mining  men  who  are  operating  here  believe  there  is 
future  in  the  district.  Roehl  Bros.,  who  formerly  mined  in 

the  Xeihart  district,  are  developing  a  properl  [*hej  have 
alread)  done  considerable  work,  and  erected  a  10-stamp  mill. 
The  higher  grade  ore  will  be  shipped  and  the  low  grade  will 
be  treated  in  tin  mill.  Jake  Steiner  and  Frank  Sissler  have 

secured  a  lease  and  bond  on  the  I'.ig  Chief,  a  big  low-grade 
proposition.  They  have  run  a  drift  from  tin-  bottom  of  the 
100  H.  incline  shaft,  and  from  the  hanging  wall  toward  the 
loot  wall,  a  distance  of  50  ft,  it  is  all  in  ore.  The., 

another  vein  in  the  mine  which  will  run  ?  I  to  $•">  in  gold  and 
17  ozs.  in  silver.  In  years  ■■one  by,  in  this  same  mine,  silver 
ore    has   been    taken   out    which    has   netted  I     i         in    silver, 

i   hi  ing    hipped  to  England.     It  is  loi  from 
Sheridan Helena. 

The    Spokane    Mining    Men's    Club    visited    Helena    this 
week.     large   mining   interests   are    represented   bj    Spokane 

lists      li    is   not    generallj    appreciated   how   large   Spo- 
kane's  interests  in  western  Montana  mines  are  \side  from 
the  t'ruse  mine,  it  was  Spokane  money  which  opened  the  first 

produce!   in  the  Scratch  Gravel  district,  and  brought  thai     ■■ 
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tion  into  public  notice  and  favor.  It  was  James  Breen  of 

Spokane  who,  by  his  persistent  work  in  the  Porphyry  Dyke 
mine,  made  the  Rimini  district  a  center  of  important  mining 
and  development  enterprises  of  late.  Keffer  and  Johns  are 

operating  the  only  working  mine  in  the  Huddleston  district, 
at  the  head  of  the  Blackfoot,  50  miles  from  Helena,  and  they 
arc  building  a  mill  on  the  Mike  Horse  which  will  put  that 

property  on  a  big  producing  basis  this  year.  The  old  camp  of 

Kendall  owed  its  fame  entirely  to  Spokane  operators.  Spo- 
kane companies  are  doing  nearly  all  the  mining  that  is  in 

progress  along  the  St.  Regis,  Clark's  Fork  and  Kootenai rivers  in  the  western  part  of  Montana,  and  notably  in  the 

Troy  district,  where  the  new  Snowstorm  Co.  is  spending 

$500,000  to  put  the  Banner  and  Bangle  and  its  neighbors  on  a 
large  and  permanent  producing  basis. 

NEVADA. 

Tonopah. 

The  Tonopah  Mining  Co.  has  started  a  drift  on  the  east- 
ern extremity  of  the  Murray  vein,  recently  encountered  in  the 

Sand  Grass  claim  in  the  winze  below  the  1200  level.  The 
crosscut  shows  a  width  of  8  ft.  of  good  ore  and  the  vein  is 
6  ft.  wide  at  the  narrowest  point.  The  ore  extracted  in  course 

of  development  has  been  of  good  grade.  Drifting  is  also  pro- 
ceeding from  this  point  to  connect  with  the  Tonopah  Exten- 

sion workings.  From  the  Red  Plume  workings  a  raise  is 
being  driven  to  reach  a  vein  exposed  in  the  MacNamara;  77 
stamps  are  dropping  on  ore  averaging  $17. 

The  After  All  Mines  Co.  is  being  formed  to  operate  a 

group  consisting  of  the  property  of  the  Umatilla-Tonopah 
Mining  Co.  and  the  Little  Tonopah,  Little  Tonopah  No.  1,  and 

a  portion  of  the  After  All  claims  of  the  Montana-Tonopah 
Co.  Stock  of  the  new  corporation  will  be  held  jointly  by  the 
Umatilla  and  Montana  companies.  Arrangements  have  been 

made  whereby  the  property  will  be  developed  from  the  1540- 
ft.  workings  of  the  Victor  shaft  of  the  Tonopah  Extension  Co. 

Good  ore  continues  to  come  from  the  1200  and  1300  work- 
ings of  the  Halifax,  and  150  tons  are  milled  weekly  at  the 

West  End  mill.  Crosscuts  and  raises  are  being  driven  on  the 

ore  body  from  the  1300  level.  The  temperature  on  the  1700 
level  has  been  materially  lowered  and  conditions  are  rapidly 
being  shaped  for  resumption  of  explorations  from  this  point. 
I.  W.  Sherwin  has  been  chosen  superintendent  to  succeed  the 
late  J.  W.  Chandler. 

Goldfield. 

Equipment  for  the  first  500-ton  unit  of  the  Goldfield  Con. 
1  ""ii-ton  flotation  plant  is  beginning  to  arrive.  The  manage- 

ment expects  to  have  the  entire  plant  in  commission  early  in 
July,  and  practically  all  the  ore  produced  will  then  be  treated 
li\  flotation.  Extensive  developments  are  proceeding  in  the 
lower  workings  of  the  different  mines  with  excellent  results. 
Large  quantities  of  copper  are  showing  with  deeper  work. 
It  is  reported  the  company  has  taken  options  on  two  outside 
properties,  and  that  several  promising  mines  have  been  offered 
the  company. 

Sinking  the   Silver  Pick  shaft  to  the  shale-latite  contact 
has  begun.    The  shaft  is  700  ft.  deep  and  will  be  sent  300  ft. 

r      Considerable  importance  attaches  to  this  work,  as  the 
drill  recentlj   cut  what  appears  to  be  a  new  ore  channel 
.w    Hit     Consolidated    ore    bodies.     Exploration    of    the 

Phelan  vein  with  the  Calyx  drill  will  be  started  soon. 

\\  ithin  30  days,  by  which  time  there  will  be  afforded  an 
rtunity   to   gain    an    idea   of   the   extraction    and   earnings 

from  the  p  rkings  of  the  Round  Mountain  Mining  Co., 
the  directors  will  meet,  consider  the  matter  of  dividends  and 
i>sue   a    statement    covering    general    conditions,   the  yardage 
handled   to  date   and   the   value   per   yard.     President   L.   D. 

i).  re  elei  ted   with  the  other  officers  at  the  annual  meet- 
i  Goldfield,  states  thai  bed  rock  cleaning  has  commenced, 

bul   that  mi  definite  conclusions  from  this  source  can  yet  be 
rtained.     I    r  2  month-  the  officers  and  engineers  of  the 

havi    devoted  all  their  time  to  perfecting  the  aug- 

mented  water   supply,  which  includes  tin-  system   purchased 
from   the    Round    Mountain    Water   X-    Power   Co.     The  Jett 
i  reek  ami  Jefferson-Shoshone  lines  are  both  operating  under 
a   full  head,  with  3  shifts  a'   work  in  the  placet    ground.     So 

far  as  can  be  estimated,  the  extraction  has  been  satisfactory 
and  the  water  supply  gives  every  promise  of  holdniL;  out  for 

an  unusually  long  season.  At  the  annual  meeting  the  direc- 
tors chosen  for  the  next  year  were:  J.  R.  Davis,  W.  H. 

Weber.  L.  D.  Gordon,  H.  G.  Mayer  and  W.  H.  Eardley. 

From  the  north  crosscut  of  the  Merger  Mines  Co.  sev- 
eral raises  have  been  driven  to  the  contact  of  shale  and 

latite,  but  thus  far  nothing  of  importance  has  been  revealed. 
A  larger  percentage  of  sulphide  matter  is  showing,  and  the 
management  is  still  hopeful  of  striking  the  extension  of  the 
Jumbo  Extension  ore  body  in  the  Sunflower  claim. 

Bonnie  Clare. 

Ore  averaging  $35  is  being  shipped  by  the  A.  J.  Cormack 

and  W.  T.  Hargrove  lease  on  the  Butte  Goldfield  to  the  Inter- 
national smelter  at  Tooele,  Utah.  The  ore  is  a  lead  carbonate 

carrying  gold,  silver  and  lead,  with  a  small  quantity  of  cop- 
per. Several  properties  in  this  section  are  again  being  oper- 
ated and  installation  of  flotation  equipment  at  the  Bonnie 

Clare  mill  is  expected  to  facilitate  treatment  of  low-grade 
ores  hitherto  unprofitable. 

Pioche. 

Ore  shipments  from  the  Prince  Con.  mine  have  been  in- 
creased to  about  3350  tons  per  week.  At  times  shipments 

reach  3850  tons.  New  territory  is  yielding  ore  of  excellent 

grade  and  much  new  development  work  is  being  prosecuted. 

Midas. 

The  new  mill  at  the  Elko  Prince  is  running  steadily  on 

gold-bearing  ore  and  making  an  excellent  extraction.  Output 
of  bullion  is  averaging  $93,000  per  month.  Shipments  of  high- 
grade  ore  are  being  made  from  the  Missing  Link  property  to 
the  smelter  at  Murray,  Utah.  The  district  is  showing  the 

greatest  activity  since  its  discovery.  ' 
Jarbidge. 

Eastern  people  have  bonded  the  Long  Hike  mine  and 
are  operating  with  a  force  of  70  men.  The  same  interests 
have  taken  options  on  90  claims  in  this  district.  The  Bluster 
mine   is   being   examined  by  engineers   said   to  represent  the 
Goldfield  Con.  Co. 

Rochester. 

After  having  demonstrated  the  existence  of  a  good  ore 
reserve  in  both  the  central  and  northern  portions  of  Crown 
Point  No.  1  claim,  the  Rochester  Mines  Co.  seems  to  be, 
headeil  on  a  new  tack  with  extraordinary  results.  The  latest 
strike  on  the  south  extension  of  the  West  vein  has  widened 
out  to  20  ft.  of  $21  ore.  It  is  now  apparent  that  the  West 
vein  is  the  main  fissure  of  Rochester  hill.  This  find,  which 

was  reported  more  than  2  weeks  ago,  occurred  in  the  south 
side  of  the  old  workings  of  the  former  Big  Four  lease  occu- 

pying Block  1  of  the  Crown  Point  claim.  Between  the  150 
and  loo  vertical  levels,  or  about  300  ft.  on  the  dip  of  the  West 
vein,  a  6-ft.  body  of  ore  was  encountered  running  as  high  as 
150  ozs.  silver,  with  appreciable  gold  values.  Subsequent 

development  to  the  south,  which  has  progressed  for  25  ft.,  has 

opened  up  a  veritable  bonanza.  The  vein  has  gradually  wid- 
ened until  it  has  now  reached  an  extent  of  20  ft.  with  an 

average  of  $21.  Coincident  with  the  evident  development 
underground  on  the  south  extension  of  this  fissure,  it  was 
found  that  the  outcropping  passed  from  the  Crown  Point  into 
tin  Weaver  ground  of  the  Rochester,  and  could  be  traced  900 
ft.  farther  than  the  known  portions  of  the  vein  in  the  Crown 

Point.  In  other  words,  the  vein  is  now  known  over  a  dis- 
tant e  "\  3000  ft.  and  is  continuing  strong  on  both  ends.  On 

the  far  north  of  the  workings  along  the  150  vertical  the 

miners  are  going  ahead  in  5  and  G  ft.  of  $25  ore.  having  pro- 
ceeded 55  ft.  north  of  the  old  No.  2  raise  of  the  Four  J  lease, 

and  being  within  50  ft.  of  the  Zero  raise,  which  will  be  the 
future  outlet  for  that  territory. 

Seven  Troughs. 

"We  are  opening  up  a  fine  ore  body  between  the  1500 

and  1000  levels,  and  I  don't  think  the  mine  was  ever  in  better 
condition  before,"  said  L.  A.  Friedman,  president  and  general 
manager  of  the  Seven  Troughs  Coalition  Mining  Co.,  after 
a  recent  trip  of  inspection.  The  new  development  on  the 
1600  is  meeting  with  most  satisfactory  results.  .  According  to 

the  management  the  north  drift  on  this  level  is  now  break- 
ing 2%  it  of  ore  running  over  $250.  Occasionally  higher 

gradi  ore  is  encountered.  The  north  drift  on  the  1500  is 

breaking  into  the  same  ore  body,  with  occasional  high-grade 
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bunches,  but  maintaining  an  average  over  $200.  The  winze 
from  the  1500  is  in  the  same  ore  shoot,  and  it  is  now  generally 
conceded  that  one  of  the  greatest  deposits  ever  found  in  this 
property  is  about  to  be  defined. 

UTAH. 

NEW  MEXICO. 

Fierro. 

D.  M.  Earringer  and  Frank  H.  Brock,  Philadelphia,  offi- 
cials of  the  Hanover-Bessemer  Co.,  who  own  the  Fierro  iron 

mines,  have  recently  visited  the  property.  They  recommended 
a  large  concentrator  for  the  handling  of  the  ores  being  mined 
by  the  Colorado  Fuel  &  Iron  Co.,  operating  under  lease  the 
Fierro  iron  mines.  Preliminary  plans  for  the  concentrator 
and  other  improvements  are  now  being  worked  out  prepara- 

tory to  the  beginning  of  work.  The  work  will  be  completed 
this  year  and  general  manager  B.  E.  McKechnier  of  the  Han- 

over-Bessemer will  reside  permanently  in  Silver  City. 

Steeplerock. 
Ore  from  the  Eclipse  mine  is  being  shipped  by  way  of 

Duncan,  Ariz.,  under  the  management  of  George  A.  Kalar. 
The  shipment  is  the  first  to  be  made  from  this  property  in 
some  time,  and  it  is  probable  that  shipments  are  to  be  con- 

tinued. The  ore  will  average  $75  or  $80.  It  comes  from  the 
100  level,  where  a  drift  is  being  run  on  the  vein  at  present, 
the  ore  being  extracted  in  the  process  of  development  work. 
Kallar  reports  that  conditions  are  favorable  and  .that  he  soon 
intends  to  install  an  air  compressor. 

Three  miles  from  the  Eclipse  the  Carlisle  is  coming  into 
its  own.  The  last  water  in  the  mine  has  been  pumped  out  of 
the  winze  from  the  500  to  the  COO  level.  The  muck  has  been 

cleaned  out  of  the  dump  and  the  drift  on  the  600  is  being 
cleaned  up.  The  new  mill  is  now  in  operation  and  it  will 
be  but  a  short  time  before  concentrates  will  be  shipped 
regularly  to  the  smelter  via  Duncan,  Ari7. 

OREGON. 

Grants  Pass. 

Indications  are  that  the  Waldo  copper  mine  will  soon  be 
an  active  producer.  They  have  succeeded  in  unwatering  the 
property  and  examination  of  the  underground  workings  is 
now  in  progress.  Operations  in  the  lower  adit  level  have 
been  progressing  for  some  few  months,  as  it  is  through  this 
tunnel  that  they  will  drain  the  mine.  Small  pockets  of  high- 
grade  have  been  found  in  parts  of  the  upper  workings. 

SOUTH  DAKOTA. 

Lead. 

A  recent  good  strike  of  tungsten  has  been  made  on  the 
Wasp  No.  2  property  in  the  Yellow  Creek  district,  but  heavj 
rains  have  retarded  its  development.  In  many  of  the  shallow 

workings  work  has  to  be  suspended  entirely.  They  are  con- 
tinuing, however,  to  take  out  ore,  but  have  mad    ship- 

ment  since  the   record  car,   valued   at  over  $100,000,    S   
months  ago.  They  have  accumulated  another  shipment,  but 
on  account  of  the  unsettled  condition  of  the  market,  have 

been  in  no  hurry  to  make  a  sale.  They  will  continue  taking 
ore  out  and  holding  it  for  a  more  favorable  market. 

Custer. 

The  Great  Western  Marble  &  Granite  Co.  has  been  incor- 
porated for  $150,000.  Its  officers  are:  President,  M.  M. 

Stannard;  vice-president.  Frank  Rnthleutner :  secretary  and 

treasurer,  J.  H.  Banks.  C.  F.  Smith  will  have  charge  of  the 

operations  at  the  quarries.  It  will  operate  serpentine  and 

marble  quarries  near  here.  The  company  also  owns  granite 

quarries  at  Xemo,  in  Lawrence  county.  A  small  force  of  men 

are  now  at  work  cleaning  ground  for  buildings  and  machinery. 

It  is  the  purpose  of  the  company  to  hasten  the  work  of  equip- ping the  quarries. 

Stockton. 

The   Stockton   Standard   Mining   Co.  has  been  organized 
and  has  1,000,    shares  of  1  ct.  par  value.    Th  100,000 
shares   in   the  treasury.     Officers  are    V    !'.    Davidson,   presi- 

dent:  David  J.  Lemmon,  vice-president;  W.   X.  Gundry,  sec- 
treasurer,  and,  with    II.   Roy   Allen   and  A.   C.  Smoot, 
up  the  directorate.  The  company  owns  8  claims,  5  of 

which  are  patented.  Operations  have  been  commenced  and 
from  the  bottom  of  a  200-ft.  shaft  the  company  is  now  run- 

crosscut  to  a  north-south  fissure.  It  is  in  200  ft.  and 

lias  120  ft.  to  go  to  reach  the  fissure,  provided  it  maintains 
its  dip.  This  will  secure  a  vertical  depth  of  500  ft.  In  a  70- 
ft.  shaft  sunk  on  the  vein  further  up  the  hill  ore  was  found 
all  the  way  down.  Samples  gave  returns  of  41%  lead  and 
22  o/s.  silver.  The  bottom  shows  5  ft.  of  gangue,  with 
streaks  of  ore  in  it. 

Beaver  City. 

Supt.  Graff  of  the  Paloma  Co.  states  that  3%  ft.  are  being 
made  daily  in  the  incline  shaft,  which  is  looking  well.  A 
good  grade  of  sand  carbonate  ore  is  being  drifted  on  at  the 
400  level,  where  a  station  has  been  cut.  The  shaft  is  being 
sunk  on  the  contact,  from  which  good  shipping  ore  is  being 
taken  as  work  progresses.  A  drift  is  also  being  started  to 
intersect  another  parallel  fissure,  which  is  being  opened  on 
the  surface  2110  ft.  north  of  the  main  shaft.  Samples  taken 
from  this  fissure  show  better  than  60%  lead,  and  run  well  in 
silver.  Work  at  this  place  was  started  2  weeks  ago.  and  the 
present  showing  is  gratifying  to  the  management.  Some  pure 
galena  is  being  sacked,  and  the  vein,  which  shows  a  present 
width  of  5  ft.,  gives  indication  of  proving  richer  than  the 

shaft  fissure,  upon  which  there  has  been  extensive  develop- ment. 

At  the  Creole  Co.'s  property  a  new  ore  body  was  en- 
countered on  the  50-ft.  level  in  the  drift  to  the  southeast. 

There  is  exposed  a  breast  of  ore  about  8  ft.  wide.  Tt  is  a  sul- 
phide with  the  principal  values  in  copper.  There  is  an  excess 

of  iron  which  makes  it  an  ideal  smelting  ore.  The  property 
has  been  opened  by  an  incline  shaft  sunk  220  ft.  The  shaft 
follows  the  deposit  along  a  contact  between  the  limestone,  and 
since  the  shipments  were  started  from  the  property  by  lessees, 

G.  H.  Dern  and  C.  C.  Griggs,  there  has  been  senl  i  I  '-'^  cars. 
The  company  is  now  contemplating  to  operate  on  its  own 
account.  At  present  there  are  11  miners  on  the  ground  and 

the  last  smelter  settlement  was  for  ■"■' ,  copper,  some  gold  and silver. 

Eureka. 

A  main  working  shaft  at  the  Tintic  Standard  was  recently 

put  down  40  ft.  Developments  on  the  1600  induced  the  man- 
agement to  change  the  location  to  1700  ft.  east  of  the  collar 

of  this  shaft.  Here  it  is  proposed  to  sink  a  doubli 

ment  shaft  to  make  connection  with  the  work  from  the  1000- 
ft,  "Id  shaft,  which  has  been  opening  up  a  lai  if  ore 
between   the    1000   and    1600   levels.     It   is   the   expectation  to 

15        This  will  make  a  good  start  on  sinking  the  new 
shaft  to  the  1100  level.  It  will  take  200  ft.  of  drifting  to 
make  the  connection.  E.  J.  Raddatz,  general  manager,  says: 

"If  we  could  only  advantageously  get  at  the  big  ore  body  we 
are  in  now  the  mine  would  readily  pay   for  this   work,   a-  we 

  re  ilicre.     This  shaft  is  absolutely  necessary,  as  the 

gas   in   the   mine  on   stormy   days   prohibits  the  men   from  en- 
tile shaft  at  all."     To  date  the  Standard   lias   shipped 

loads  of  ore    from   the    1600  level   and   a    Station   is  being 

cut   there.     The  $25,000  will   be  obtained  in  some   form 
loan   and   assessments  will  only  be  I   last   resort. 

The  new   plant   of  the  Tintic    Milling  C 

isfactory,  according  to  Manager  G.  II     Dern.     It  is  the  inten- 
tion  now  to  triple  the  present  capacity  in    \.ugusl      The  plant 

treats    low-grade    by    roasting   and   leaching.     The    mill    lias   3 
I  [oil  1  »ern  roasters.    The  i     i  ular  tanks  in  thi 
torn  of  which  are  parallel  grate  bars  The  bai  an  fitted 
with  teeth  and  each  bar  works  On  a  concentric  so  that  an 

opposite    motion    is   given    adjacent    bars.     This    saws    off   the 
1   cake.     The   roasting  process   moves   up   in   the 

the  rate  of  1  ft.  per  hour.     Each  roaster  is  handling  30  tons 

a  day.     The  plant  is  handling  100  tons  a  day.     There  is  leach- 
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ing  capacity  for  300  tons.  Six  new  roasters,  increasing  the 

capacity  to  200  tons  daily,  will  be  installed  in  about  2  months. 
The  Christensen  roaster,  which  was  installed  when  the  mill 
was  built,  broke  down  several  days  ago.  This  roaster  is  not 

so  satisfactory  as  was  expected.  The  management  is  now 

checking  up  costs,  which  show  that  the  ores  being  treated, 
although  not  of  high  enough  grade  to  be  shipped,  are  giving 
excellent  returns  when  treated  at  the  mill.  Sulphide  from 

the  Swansea  dump  is  being  used  to  get  the  proper  mixture 

for  roasting.  Occasional  shipments  are  also  being  made  from 

the  Eureka  Hill  dump,  while  the  Dragon  Con.  furnishes  most 
of  the  ore. 

Promontory. 

E.  D.  Siegfus,  president  of  the  United  Promontory  Co., 

says :  "A  better  grade  of  copper  has  been  encountered  in 
the  crosscut  from  the  main  shaft.  The  company  has  been 

operating  the  6  claims  for  8  years.  A  main  shaft  was  sunk 

on  a  fissure  to  125  ft.  At  the  45-ft.  point  a  crosscut  was 
driven  over  to  the  limestone,  which  forms  the  foot  wall  of 

the  fissure,  and  high-grade  copper  was  encountered.  The  ore 
body,  however,  was  a  small  one,  and  the  company  decided  to 

prospect  for  its  downward  extension.  At  115  ft.  in  the  shaft 
another  crosscut  was  driven.  When  out  18  ft.  ore  began  to 

show  in  the  limestone.  The  foot  wall  has  not  been  reached, 

but  the  officials  are  of  the  opinion  that  they  are  on  the  verge 

of  opening  a  large  body,  from  the  indications  in  the  crosscut. 

At  the  present  time  the  ore  is  in  bunches.  The  fissure  on 
which  the  main  shaft  has  been  sunk  is  20  ft.  wide. 

WASHINGTON. 

Spokane. 
The  United  Copper  Alining  Co.,  with  properties  near 

Chewelah,  shipped  11  cars  of  crude  ore  and  11  cars  of  con- 

centrates in  April,  according  to  official  reports  from  the  man- 
agement, and  smelter  returns  from  18  cars  shipped  to  the 

Canadian  Con.  Co.  at  Trail,  show  settlements  of  $25,351  above 

freight  and  treatment.  It  is  estimated  that  the  four  other 

cars,  principally  concentrates,  will  give  smelter  returns  of 
not  less  than  $7000,  which  will  make  the  total  settlements  for 

the  month  $32,351.  One  of  the  principal  stockholders  of  the 

company  is  authority  for  the  statement  that  there  is  every  rea- 
son  to  believe  that  dividend  payments  will  be  resumed  in  July, 

unless  unforeseen  conditions  should  develop  at  the  property 

or  the  price  of  metals  decline  materially  from  present  levels. 

Ill  states  that  both  development  and  extraction  are  progress- 
ing satisfactorily  at  the  mine,  and  that  the  mill,  recently 

increased  to  225  tons  daily  capacity,  is  operating  at  the  limit, 

saving  a  much  higher  percentage  of  the  values  than  antici- 
pated. Power  difficulties  at  the  station  of  the  Stevens  County 

Electric  Light  &  Power  Co  ,  which  provides  current  for  both 
the  mine  and  mill,  have  been  overcome,  and  there  now  is 

assurance  of  sufficient  energy  being  provided  at  all  times. 

The  crushing  equipment  in  the  mill  was  changed  from  rolls 

to  stamps  several  months  ago,  and  the  full  complement  of 

7  I  stamps  are  now  in  operation.  A  complete  flotation  system 
also  has  been  installed,  materially  increasing  recovery,  and  it 

is  said  that  the  product  from  the  lower  levels  is  increasing  in 
value.  The  road  from  the  mill  to  Chewelah,  5  miles,  has 

been  put  in  excellent  shape  for  heavy  traffic,  and  the  man- 

ent  hopes  to  maintain  operations  at  full  capacity  through- 
out  the  year.  The  company  is  capitalized  for  1,000,000  shares 

at  $1  each,  and  control  is  laid  in  Spokane  and  Seattle.  Divi- 
dends to  I. 'i'  amount  to  $40,000,  the  last  payment  of  1  ct.  a 

share  having  been  made  Dec.  21,   1912. 

Shipments  foi  Maj  bj  the  Norman  Mines  Co.  will  reach 
22  carloads  from  the  Great  Western  and  Last  Chance  mines 

near  Northport.  These  have  been  forwarded  to  the  Kulsa 

Spelter  Co..  with  the  exception  of  2  cars  sent  to  Ozark  Smelt- 

ing  X-  Mining  Co.  al  Coffeyville,  Kas.  The  company  has  pur- 
li.i  ed  from  Fairbanks-Morse  Co  of  Spokane  a  15-hp.  hori- 

zontal gasoline  engine  and  hoist,  with  all  necessary  equip- 
ment. The  present  winze  will  be  extended  on  the  Great  West- 

ern from  tin    85  level      All  pie]. .nations  have  been  made  by 

Manager  Peter  Porter,  and  it  is  expected  the  hoist  will  be 

in  operation  within  l<t  days.  The  winze  has  been  sunk  on 

the  main  ore  body  and  at  the  bottom  shows  I  ft.  of  car- 
bonate  zinc   ore,   which   has   been    followed    from   the   tunnel 

level.  Stoping  ground  will  be  opened  as  quickly  as  possible 
and  drifts  run  each  way  at  each  100  level.  Bad  roads  have 
continued  to  hold  production  down,  but  in  June  it  is  hoped 

that  the  maximum  of  1000  tons  called  for  in  the  Kulsa  con- 
tract will  be  filled.  Thirty  men  are  now  employed  on  both 

properties.  One  shift  is  working  on  an  excellent  ore  body  in 
the  old  Last  Chance  workings. 

Reports  received  recently  from  Orient  state  that  an  im- 
portant strike  has  been  made  in  the  Strawhun  property,  near 

Rockcut,  in  the  Kettle  River  district.  It  "is  said  that  Straw- hun now  is  extracting  ore  that  runs  as  high  as  $200  in  gold, 

and  that  a  carload  already  is  on  the  dump  for  shipment.  A 

reliable  Spokane  engineer,  who  visited  the  mine  last  week, 
is  authority  for  the  statement  that  the  ledge  is  60  ft.  wide, 

carrying  a  (i-ft.  paystreak,  and  that  the  strike  is  the  best  ever 
made  in  northern  Washington. 

Oscar  H.  Hershey,  chief  geologist  for  the  Bunker  Hill  & 

Sullivan  Alining  Co.,  is  making  an  exhaustive  examination  of 
the  Loon  Lake  properties,  4li  miles  north  of  Spokane,  and 

will  outline  plans  for  development.  Judge  Turner  states  that 

the  high-grade  copper  showing  in  the  winze  being  sunk  on 
the  ore  from  the  drift  east  on  the  200  level  of  the  Crane  shaft 

has  widened  to  6  ft.  of  shipping  ore.  The  force  at  the  mine 
has  been  increased  and  the  drift  from  the  shaft  is  being 

extended  to  get  under  the  No.  1  shaft,  on  the  east  side  of 
Grouse  creek,  in  the  bottom  of  which  it  is  said  there  are  5  ft. 

of  high-grade  shipping  ore.  A  motor  truck  is  now  in  opera- 
tion between  the  mine  and  Loon  Lake  hauling  ore  to  the  rail- 

road. A  carload  of  high-grade  was  shipped  recently  to  the 
Greenwood  smelter  and  a  second  car  will  be  forwarded  soon. 

Plans  are  under  consideration  by  the  Northwestern  Mines 

Development  Co.,  a  recently  organized  Spokane  corporation, 

to  convert  the  old  smelter  at  Keller  into  an  electro-chemical 

plant  for  the  treatment  of  ores  of  the  Keller-Nespelem  region. 
The  smelter  was  built  7  years  ago,  when  it  was  anticipated 
that  the  Colville  Indian  Reservation  would  be  opened  and  a 

railway  constructed  into  the  district,  but  the  furnaces  never 
have  been  blown  in.  The  plant,  including  the  electric  power 

station,  cost  approximately  $250,000,  and  it  is  said  to  be  in 

excellent  condition  still,  watchmen  and  caretakers  having  been 

in  charge  continuously  since  it  was  completed.  It  is  provided 
with  facilities  for  handling  100  tons  of  copper  ore  and  50  tons 

of  lead  ore  daily.  The  property  was  taken  over  several 

months  ago,  which  at  same  time  acquired  the  Manila  and 

Rebecca  groups  of  copper-lead-silver  claims  nearby.  Wil- 
liam E.  Malm,  formerly  with  the  Federal  Mining  &  Smelting 

Co.,  is  one  of  the  chief  stockholders  and  manager  of  the 

company  and  lives  at  Keller.  William  E.  Johnson,  a  mining 

man  of  Nevada,  is  another  large  stockholder  and  is  superin- 
tendent of  the   smelter. 

WISCONSIN-ILLINOIS. 

Deliveries  of  ore   for  the  month   of  May  were  reported 

by  districts  as  here  shown: Zinc. Lbs. Lead. I  .lis ■1S9.B10 

175,11011 

145,070 

134,430 

Pyrites. 

Lbs. 

S8.000 

3,044,600 

4,294,700 

District. 

Benton        1S.72O.000 
Galena       4.B92.000 
Mifflin        4,612.000 
Cuba   City       4.45S.000 
Hazel   Green       3.0S6.000 
Linden          -.   
Platteville        1,548.000 
Shullstmrg       620,000 
Montfort       88.000 
Potosi        74,000 
Mineral  Point       66,000 

Totals           40,714.0110  944,110  7.127,300 

Net  deliveries  of  ore  to  smelters  for  the  month  amounted 

to  11,583  tons.  The  Mineral  Point  Zinc  Co.  delivered  07  cars 

of  high-grade  separator  product  to  smelter  at  DePuc.  2140 

tons  Heavy  buying  of  all  top-grade  ore  by  the  Granby  Min- 

ing S  Smelting  Co.  was  a  feature  of  the  month's  returns,  the 
company  being  without  a  local  representative.  American  Zinc 
Co.  resinned  buying  during  the  month,  and  Edgar  Zinc  Co. 

and    Eagle-Picher  Lead   Co.   were   also   included. 

Highland. 
Officials  of  the  New  Jersey  Zinc  Co.  have  been  active  of 

late  inspecting  company  properties  in  this  district.  One  new 
power  and  milling  plant  will  be  constructed;  another  is  now 
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being  remodeled,  several  tracts  of  land  held  in  fee  are  being 
explored  with  drills,  and  it  is  reported  a  number  of  miners 
will  come  to  the  district   in  the  near   future. 

Montfort. 

The  O.  P.  David  mine,  the  only  active  producer  in  this 
camp,  made  shipment  last  week  of  3  cars  of  concentrates  to 

LaSalle,  124  tons.  A  slump  in  ore  prices  is  responsible  foi 
much  low-grade  ore  being  carried  over  in  nearly  every  dis- 

trict of  the  entire  field. 
Linden. 

Shipments  from  this  district  for  week  ending  June  3 
were  light,  i.  e„  Ross  Bros,  and  Saxe-Pollard.  About  2500 
tons  of  assorted  grades  of  concentrates  were  carried  over. 
The  Linden  Separating  Co.  also  carried  over  several  car-  i 
refinery  product. 

Mineral  Point. 

Receipts  of  raw  ore  from  local  producers  and  company 
mines  delivered  to  Xew  Jersey  Zinc  Co.  for  week  ending  June 
3  totaled  29  cars.  1090  tons.  Shipments  high-grade  refinery 
ore  to  DePue,  17  cars.  667  tons.  Heavy  shipments  of  oxide 
zinc  and  commercial  sulphuric  acid  are  being  made  daily. 

Mifflin. 

The  Coker  mines  reported  out  7  cars  of  zinc  ore  last 
week,  282  tons ;  Riddick  mine  to  Benton  Roasters,  :!  cars. 
122  tons;  Rundell  to  Cuba,  48  tons;  B.  &  M.  Co.  to  LaSalle, 
35  tons.  Much  low-grade  ore  is  now  held  in  bin.  The  Sen- 

ator shipped  2  cars  last  week  to  the  Wisconsin  Zinc  Rqasters 
at  Galena,  hut  is  holding  several  hundred  tons.  Local  oper- 

ators in  the  Mineral  Point  camp  shipped  a  car  of  carbonate 
ore  to  furnace  at  Mineral  Point,  21  tons. 

Cuba  City. 

The  National  Separating  Co.  is  running  on  low-grade 
ores,  handling  150  tons  per  day.  Shipments  of  finished  prod- 

uct last  week  included  5  cars  to  Illinois  Zinc  Co.,  208  tons; 
1  car  to  Edgar  Zinc  Co.,  42  tons,  and  5  cars  to  Granby  Mining 

&  Smelting  Co.,  207  tons.  Utt-fhorne  Co.  delivered  40  tons 
to   Benton  Roasters. 

Platteville. 

Shipments  of  zinc  ore  last  week  aggregated  122  cars,  4862 

tons.  Most  of  the  low-grade  zinc  ores  handled  at  separating 
plants  came  from  affiliated  producers.  Only  2  cars  of  lead 
ore  were  shipped.  87,710  lbs.  Pyrites  came  from  the  National 
Zinc  Co.  at  Cuba — 605,300  lbs.  The  gross  yield  raw  ore 
amounted  to  3800  tons.     Net  deliveries  to  smelter,  2400  tons. 

The  base  price  early  in  the  week  held  at  $77  to  $78  for  top 
grades,  down  to  $70  base  for  medium  grades  assaying  52  ti 1 
55%  zinc.  On  the  lower  grades  the  discrimination  was  more 

pronounced,  and  buyers  showed  little  desire  to  submit  offer- 

ings. Lead  ore  held  well  at  $88  to  $90  for  base  80','  metal 
content.  Pyrites  slumped,  every  separating  plant  engaged  in 
the  field  being  compelled  to  hold.  Carbonate  zinc  ore  was 
bid  in  at  $40  to  $45,  40%  base. 

A  new  producer  is  on  the  Block-House  Mining  Co.'s 
project.  Locals  delivered  ore  from  the  Klar-Piquette,  86 
tons;  East  End,  82  tons;  Kistler,  44  tons,  all  to  Galena  for 
separation,  and  the  Hodge,  5  cars.  214  tons,  to  separators  at 
Cuba.  Two  Dings  magnetic  ore  separating  machines  are 
being  installed  at  the  Enterprise  Roasters  and  one  at  the 

Climax   Mining  Co.'s  plant. 
Hazel  Green. 

Shipments  for  week  were  confined  to  the  Kennedy  mine. 
5  cars,  209  tons;  Cleveland  mine,  2  cars,  85  tons,  all  to  Mineral 
Point  Zinc  Co.;  Lawrence  mine  to  Galena  Roasters,  3  cars, 
120  tons.  Two  new  producers,  with  equipment,  an  readj  to 
begin   production  and  shipments. 

Benton. 

Frontier   mining   interests   delivered    1"   cars   of   ore   last 
week,  400  tons ;  New  Jersey  Zim    Co.,  3  cai  .    !20  tons;  Fields 
Mining  &  Milling   Co.   to   Galena   Refinery   Co.,    12   cars,    170 
tons:   Vinegar  Hill  Co.   from   Blackstone,   Martin   and    Kittoe 
mines,  11  cars,  460  tons:  Wisconsin  Zinc  Roasters  to  ! 
Zinc  Co.,  3  cars  high-grade  refinery  product,  104  tons;   I 
Zinc  Co..  2  cars,  78  tons:  Champion  mine  to  Galena,    I 
162  tons;  total,  48  cars,  3,788,000  lbs.     Much  ore  was  carried 

over.     Longhenry   Mining   Co.   reported   5   cat-   held    in   bin. 
This  new  producer  has  five  shafts  in  ore  on  a  well  explored 
leasehold,  but  acknowledges  handicap  in  production   dui    to  a 

small  milling  plant.     Another  new  producer  came  into  exist- 

n    the     \cker   project,   where   a   mw    mill    is   COmplel 

i  in    lost  by  tire.     Tin'  Hoffman  Mining  Co.  is  on  the 
same-  lease,  known  as  the  Miller  lead   ran  have  good 
pro- [mt-  Three  local  companies  have  sublet  the  Burrel 

Mining  '  o.'s  base,  having  lowered  the  water  level  in  the 
entire  district  so  that  shallow  diggings  can  he  mined  eco- 

nomically. A  l'ii',  royaltj  has  been  agreed  on.  Frontier 
Mining  Co.  is  prospecting  with  drills  on  the  Daw  son  or  old 

of  Clubs,  a  one-time  producer  of  low-grade  ore.  Drills 
are   employed   on   the    Blende   lease,   or  L  ad,   at   one 
time  (luring  the  nineties  making  high-grade  jack  selling  a 

on.     Two  drilling  machines  an    enga  Turnbull 
farm,  now  owned  in  fee  by  the  Xew  Jersej  Zim  I  o.  The 

i  Co.  has  installed  electric  track  scale.  The 

efficiency  of  the  separating  planl  has  been  rai  ed  otherwise. 
Win  Webber,  h\,  in  charge  of  the  Joplin  Separator  at  Galena, 
lias  been  promoted  to  handle  the  Skinner  plant  at    Xew    i 

Shullsburg. 

The  Little  Giant,  with  new  equipment,  began  the  milling 
ol  inc  ore  last  week  with  success.  Winskill  shipped  2  cars 
last  week  to  Galena,  87  tons;  Rodhams  Mining  Co.,  1  car  to 

Lanyon  Zinc  Co.,  high-grade,  32  tons. 
Galena. 

The  Black-jack  mine  shipped  5  cars  mine  run  last 
to  Mineral  Point,  180  tons;  Federal  to  Wisconsin  Zinc  Co., 

37  tons:  North  Unity  to  Cuba  1  1  tons  Vt  onsin  Zinc  Roast- 
ers to  LaSalle,  4  cars,  100  tons,  high-grade;  Galena  Refinery 

Co.  to  Granby  Mining  &  Smelting  Co.,  7  cars,  -'so  tons.  New 
producers,  with  equipment  complete  and  in  operating  order, 
are  found  on  the  Birkbeck  for  the  Wisconsin  Zinc  Co.,  on 

the  Graham  for  the  Vinegar  Hill  Co..  on  the  Dinsdale  for 
the  Cleveland  Mining  Co.  Little  Corporal  is  engaged  in 
duction  also,  with  a  reconstructed  outfit. 

WYOMING. 

Douglas. 

The  Mewis  mine  has  started  shipping  copper  ore.  Whis- 
tler and  associates  are  mining  high-grade  tungsten  ore  on 

Mule  creek,  west  of  Laramie  peak.  They  will  ship  from 

Medicine'  Bow.  The  North  Laramie  Mining  Co.  has  installed 
an  SO-hp.  boiler  and  has  the  shaft  down  11"  i  n 
copper  ore.  They  have  also  opened  up  a  body  of  oxidized 
copper  ore  on  another  of  its  claims.  This  property  is  located 
26  miles  south  of  Douglas. 

CANADA. 

BRITISH  COLUMBIA. Fernie. 

On  June  3  the  Crow's  Nest    Pass  I  oal  Co.,  with  proper- 
ties  near    Fernie   and    Michel,   distributed    its    second   quarterly 

dividend    for   the    current    year.       It    was    IV.     on    the    issued 
capitalization,  or  $93,189,  making  the  disbursements  for  the 
first  half  of  1916,  $186,378,  and  increasing  the  grand  total  to 

$2,370,1 

Three  Forks. 

The  Rambler-Cariboo  Minmc  Co.,  which  owi         dope: 
ates  the  Rambler-Cariboo  mine  and  mill  at  Three  Forks,  on 
June  15  will  pay  the  second  dividend   for  1916  to  stockholders 
of  reci  rd  June  5.    The  disbursement  will  be  2  cts.  a  share,  or 

$35,     making    the   payments    for   the   curret 
and    increasing    the    grand    total    to    $472,'        Th(     company, 

ding  to  figures  in  the  preliminarj   drafl 

nual  report,  to  he  submitted  at   the  rl  kholders'  I 
ing  on   the    13th,   earned   $123,500   in   the    12   months 
April  30,   1916,  of  which  $52,500  were  distributed  in  dividends 

and  $10,000  wer.-  del ,i  i  led  i  a  it  from  191  I.    <  !ash  on  dep  isil  in  banl 

gregates  $16,509  and  the  remaining  $44,491  bj  ore  and  con- 
centrates si, ,ird  at  the  miin ■■  i  en  route  to  the  smelters  For 

a  time  during  the  cold  pi  nod  last  winter  it  was  necessary 
to  -hut  down  the  mill  and  suspend  shipments,  but  develop- 

ment of  the  property  was  continued  during  the  interval,  and 
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it  is  said  that  the  ore  reserves  on  May  1,  1910,  were  sufficient 
to  assure  capacity  operation  of  the  concentrator  for  not  less 
than  2  years.  The  property  produces  lead,  silver  and  zinc, 
the  silver  values  running  exceptionally  high.  Most  of  the 
product  is  reduced  to  concentrates  for  shipment,  but  some  of 
the  lead-silver  ore  is  shipped  crude. 

Sandon. 

Practically  all  the  equipment  purchased  by  the  sale  of 
$70,000  of  bonds  of  the  Slocan  Star  Mining  Co.  will  be  in 
place  by  July  1,  according  to  Dr.  Harvey  Smith  of  Spokane, 
a  stockholder  in  the  corporation,  who  visited  the  property 

recently.  All  the  machinery  now  is  on  the  ground,  and  instal- 
lation is  being  rushed.  It  consists  of  a  15-drill  compressor,  a 

1500-hp.  electrical  plant,  a  new  flotation  system  and  a  mile 
long  aerial  tram,  connecting  the  mine  and  mill  with  the  ship- 

ping bins  at  Sandon.  "When  the  new  equipment  is  operating 
the  monthly  running  expenses  of  the  property  will  be  about 
$10,000,  and  we  anticipate  that  the  gross  returns  will  be  not 

less  than  $50,000,"  said  Dr.  Smith. Ainsworth. 

The  Wolverine  Mining  &  Development  Co.  will  ship  its 
first  car  of  ore  in  a  few  days,  and  J.  C.  Haas  of  Spokane, 
managing  director,  is  at  the  property  to  outline  extensive 
development. 

"We  have  been  doing  a  little  development  for  several 
months,  but  it  is  only  recently  that  weather  conditions  per- 

mitted  getting  things  in  shape  for  more  active  work,"  said 
Haas.  "The  ore  we  have  ready  for  shipment  will  average 
about  00%  lead  and  '20  ozs.  silver,  and  the  indications  are  that 
there  is  a  considerable  quantity  of  this  grade  of  material 

available  for  immediate  extraction.  The  company  is  con- 
trolled by  eastern  people.  Jerry  Madden  of  Rapid  River, 

Mich.,  being  president  and  J.  F.  Carey  ami  myself  the  only 
Spokane  directors.  Carey  arranged  for  the  financing  of  the 
extensive  plan  of  development  and  equipment  with  machinery 
which  we  have  laid  out  to  begin  this  summer.  The  property 
consists  of  14  claims,  extending  from  the  shore  of  Kootenai 
lake  west  to  the  Highland  mine  of  the  Canadian  Con.  Co. 

and  adjoins  the  Florence  mine  on  the  south.  The  main  work- 

ing tunnel  will  be  driven  from  the  lake  shore." 

ONTARIO. 
Cobalt. 

The  National  Mines,  Ltd.,  has  the  King  Edward  shaft 
down  580  ft.  Three  8-hour  shifts  are  working.  Sinking  is 
at  the  rate  of  about  110  ft.  per  month  and  about  5  months 
should  see  the  shaft  to  the  desired  depth  'if  1000  it.  Some 
delay  was  occasioned  after  the  contract  was  taken  in  getting 

the  equipment  in  shape.  On  the  adjoining  O'Brien  property 
good  results  have  followed  development  along  the  contact 

between  diabase  and  Keewatin.  The  contact  dips  30°  north- 
ward. The  depth  to  the  contact  is  1170  ft.,  as  determined  by 

diamond  drill.  The  O'Brien  shows  that  a  mineralized  zone 
extends  300  ft.  above  the  contact,  in  the  diabase.  Beyond 

this  the  values  appear  to  pinch  out.  As  the  O'Brien  is  getting 
good  results  in  this  zone  National  considers  its  chances  good 
if  they  sink  to  a  point  near  the  contact  and  explore  there. 
With  this  in  mind  the  company  proposes  to  sink  the  present 
shaft  to  the  1000  level,  or  within  70  ft.  of  the  contact,  and 

then  run  a  crosscut.  Keewatin  formation,  varying  in  thick- 
ness from  I1 1  ft.  to  00  ft.,  covers  the  property.  Four  70-ft. 

shafts  were  sunk  through  this,  and  from  these,  together  with 
from  the  160-ft.  level  and  a  winze  from  the  same  level, 

500,000  ozs.  of  silver  were  shipped.  In  the  tunnel  on  the  100 
level  from  Cross  Lake,  7  veins  were  located.  Four  of  them 

produced  good  ore.  The  depth  of  the  diabase  at  the  point 
where  the  shaft  is  being  deepened  is  about  1100  ft. 

Schumacher. 

For  the  first  3  months  of  1010  the  following  report  has 
been  given  out  by  the  Vipond  Mines,  Ltd.  Development  on 
the  I"11  level  opened  the  Davidson  vein  on  Feb.  1.  Drifts 

were  started  in  both  directions,  and  on  March  •".!  a  total 
length  of  165  ft.  bad  been  developed.  This  section  of  the 
vein  averages  G  ft.  wide,  and  in  value  $15.  A  raise  on  the 
shoot  to  the  300  level  has  been  carried  up  37  ft.  With  the 
exo  ption  of  one  small  break  no  faults  have  been  encountered. 
From  the  east  drift  a  crosscut  is  being  driven  to  a  point  ver- 

tically under  the  main  shaft.  The  work  of  connecting  the 
main    shaft    with    the    400    level    workings   can    be   carried    on 

while  the  vein  is  being  further  developed.  The  main  shaft 
will  be  completed  to  the  400  level  by  July  1.  The  crosscut 
on  the  .500  level  is  being  driven  toward  a  point  vertically 
under  where  the  vein  was  encountered  on  the  400  level.  Ap- 

proximately 50  ft.  of  crosscutting  will  bring  it  there.  Every 
indication  points  to  the  continuation  of  the  ore  shoot  opened 

on  the  400  level.  Two  high-grade  stringers  of  ore  running 
at  right  angles  to  the  vein,  cut  on  this  level  in  the  course  of 

development,  will  be  prospected  by  diamond  drilling.  Devel- 
opment since  Jan.  1  has  demonstrated  the  continuation  of  the 

ore  shoots  to  the  400  level.  The  course  of  the  Davidson  vein 

as  far  as  prospected  shows  that  the  break  between  the  Cod- 
frey  and  Davidson  veins  is  shortening.  It  indicates  that  in 
depth  they  will  probably  make  one  continuous  vein.  The 
stopes  in  the  west  end  of  the  ore  zone  have  now  reached 
100  ft.  above  the  200  level  and  have  apparently  passed  out  of 

the  faulted  section.  The  ore  now  being  broken  in  this  sec- 
tion is  of  better  grade  than  heretofore,  and  should  continue 

so  to  the  surface,  where  the  vein  showed  good  values.  The 

bre  now  being  broken  in  this  stope  will  be  available  for  mill- 
ing by  July.  In  the  east  stope  on  the  Godfrey  vein,  between 

the  200  and  300  levels,  the  proportion  of  waste  rock  to  ore 
increased  to  such  an  extent  that  a  large  portion  of  the  block 
has  been  eliminated  from  ore  reserves  as  not  profitable. 

Porcupine. 
Discoveries  on  the  TOO  and  1000  levels  of  the  Mclntyre 

Mines,  Ltd.,  have  added  considerable  to  the  company's  re- 
serves. The  find  was  made  in  workings  from  the  No.  5  shaft 

where  on  the  contact  02  ft.  of  ore  was  cut.  This  ore  assayed 
$14.40.  Drifts  have  been  pushed  west  40  ft.  and  100  ft.  east 
along  the  foot  wall.  Both  faces  are  in  good  ore.  How  far 
this  width  carries  has  not  been  determined.  The  fact  that 
in  work  at  the  1000  level  of  the  Mclntyre  Extension  values 

began  to  improve  after  the  incline  shaft  passed  into  Mc- 
lntyre ground  seems  to  prove  the  persistency  of  the  deposit. 

A  vein  25  ft.  wide  was  cut  from  the  Extension  shaft  and 

there  is  still  much  promising  territory  to  be  crosscut  before 
No  5  shaft  is  reached.  The  ore  in  this  vein  averages  $15.50 
where   cut. 

MEXICO. 

Property  confiscated  during  the  revolutions  in  progress 
for  the  past  several  years  may  be  restored  to  the  original 

owners.  People  having  such  property,  it  is  said,  will  be  per- 
mitted to  offer  evidence  in  a  claim  for  restoration  before  the 

authorities.  Consul  Garcia  made  this  statement  in  El  Paso. 

He  received  this  information  direct  from  the  de  facto  govern- 
ment in  Mexico  City.  The  government,  according  to  the 

report  to  the  consulate,  has  started  a  general  movement 

throughout  Mexico  to  stabilize  the  currency.  Prices  of  ne- 
cessities and  wages  of  employes  are  fixed  by  the  authorities. 

Anyone  disregarding  the  official  valuation  of  paper  money  will 
be  dealt  with  by  the  de  facto  government. 

According  to  the  Review,  the  duty  now  paid  by  the 
Cananea  Copper  Co.  amounts  to  about  2  1/10  cts.  per  pound, 
or  about  $40  a  ton.  With  the  present  output  of  about  80  tons 

a  day  the  company  is  paying  on  the  copper  alone  about  $1200 
per  day.  The  values  of  the  gold  and  silver  in  the  matte  is 
not  figured  in  this  and  would  amount  to  considerable  more. 
The  decree  just  issued  supplements  the  one  put  in  force  May 
1  and  makes  a  pronounced  increase  in  the  export  duty  on 

silver,  copper,  lead  and  zinc  ores.  The  duty,  which  was  to 
have  been  computed  at  10%  of  the  gross  value  of  the  ore 
according  to  the  New  York  market  quotation,  is  arbitrarily 
changed  by  the  new  decree.  Silver  ore,  which  would  have 

been  taxed  about  $2.45  a  kilo  (Mexican  gold)  on  May  1  rul- 
ing, has  been  increased  to  $4.97  a  kilo.  About  33  ozs.  are  in 

one  kilo  of  silver.  The  duty  on  lean  ore  has  been  increased 
to  1.65  cts.  a  kilo,  or  22  ozs.  (Mexican  gold).  Lead  is  worth 
about  $7  5n  a  hundred  pounds  The  duty  on  zinc  has  been 

increased  to  3.82  cts.  a  kilo  (Mexican  gold).  The  most  arbi- 
trary increase,  however,  was  made  in  copper.  The  export 

duty  has  been  only  5  cts.  a  kilo,  and  the  new  decree  placed 
the  duty  at  9.28  a  kilo.  These  figures,  payable  in  Mexican 

gold,  are  to  be  figured  at  one-half  of  the  quotation  to  get  the 
equivalent  in  American  money. 
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/.     GEOLOGY 

GEOLOGY  AND  MINERALOGY. 

Geology 

Allan,  J.  A. — Geology  of  Field  Map- 
Area,  British  Columbia  and  Alberta.  I  A 
very  complete  description  of  the  geologi 
of  the  area  is  given.  To  date  the  lead- 
zinc-silver  and  copper  deposits  are  of  no 
noted  importance,  though  some  properties 
are  operating  there]. — Canadian  Geol. 
Surv.  Memoir  55;  pp  312*. 

Feldtmann,  W.  R. — The  Mines  of .  Ishan- 
ti  Gold  fields  Corporation,  West  Africa. 
[The  history,  methods  of  mining  geologj 
and  origination  of  the  company  are  giv- 
tn.  These  arsenical  ores  must  first  be 

roasted  and  are  then  cyanided]. —  Mg, 
Mag.  May   L916;  p  257;  pp  12*;  50i 

Hodge.  J.  M. — Coals  of  Ike  North  Fork 
of  Kentucky  River  in  Brethitt  ami  Perry 
Counties,  Kentucky.  [Each  bed  is  taken 
separately  and  described.  The  subdivision 
of  the  area  is  very  complete,  so  that  a 
good  detailed  description  is  made). — Kv. 
Geol.  Surv.,  Ser.  Ill,  Vol.  IIII;  pp   109. 

Jenkins,  O.  P. — Phosphates  and  Dolo- 
mites of  Johnson  County,  Tennessee 

[The  geologic  history,  mineralogy, 
rence,  analyses  of  samples  ami  geologi  al 
structure  of  the  country  are  all  consid- 

ered].—Res.  of  Tenn.  April  1916;  p  51; 

pp  56*. 
Mellor,   E.   T. — The  Conglomerates  of 

the  Witwatersrand,  South  .  [frica    I  \  i  om 
plete  and  detailed  description  of  tin        i 
glomerates  bearing  gold  in  this  area     Me 
scriptions   of  the   formation   and   theories 
tegarding  the  correlation  of  the  same  an 
given.   Also  the  method  by  which  the  gold 
was  deposited].     Ink   Chetn.   Met    X    Mg 

Soc.  of  S.  Afr.  Feb.  1916;"p  144;  pp  37    ; 85c. 

Reinecke,  Leopold. — Ore  Deposits  of 
the  Beaverdell  Map-Area,  British  Colum- 

bia. [This  area  has  been  prospected  but 
little.  The  ores  are  gold-bearing  chalco- 
pyrite  and  galena-sphalerite-pyrite  silver 
bearing  oresl. — Canadian  Geol.  Surv. 
Memoir  79;  pp  178*. 

Shaw,   E.   W. ;   Matson,   G.   C. ;    Wegi 
mann,  C.  II. — Natural    Gas    Resour 
Parts  of  North  Texas    |  Vreas  about  Fort 

Worth  and  Dallas,  Tex.,  and  southern 
and  central  Oklahoma  fields  are  geolog- 

ically described.  Main  topographic  maps 
are  shown].— U.  S.  G.  S  Bull.  629;  pp 

129*. Ore  Genesis 

Mellor,    E.   T. —  The   Conglomerates   of 
the  Witwatersrand,  South  Africa     I  \  com- 

plete and  detailed  description  of  the 
glomerates  bearing  gold  m  this  area     De 
scriptions   of  the   formation  and   theories 
ii 'j. inline  the  correlation  of  the  same  are 
given.    Also  the  method  by  which  thi 
was  deposited].     In!    Chem.   Met.  &  Mg. 
S   f  S.  Afr.  Feb    1916;  p  111;  pp    17"  . 85c. 

Sosman,  R.  B. —  Types  of  Prismatic 

Structure  in  Igneous  Ro>  '•  1  Many  the- ories on  the  genesis  of  ;uch  structure  in 
large  rock  bodies  are  given].— Jnl.  of 
Geol.  May   1916;  p  215;  pp  20    .  75c. 

Mineralogy  and  Petrography 

Lomax,  J. — Micro  Chemical  Examina- 

tion of  Coal-in  Relation  to  It's  Utili 
[From  a  paper  read  before  the  Manches- 

i  leological  and  Mining  Soc.  The 
chemical  properties  as  detected  1>\  the 
micros'  ope  .'i  e  bn  '  nit,  as  als>  i  are 
the  methods  of  preparing  the  slide]. 
CoIl'\   Guard    May  l  '  1916;  p  909;  pp  1  ; 

Schaller,     W.     T      Mineralogi 
Ci  i,  i     ///         I  Se\  I  i  .'1    new     minerals    are 

ibed       Vlso   nev       ndings   in    regard 
I,  i  the  i  i  imposition,  mineral  ig\    and 

tallography  of  known  minerals  is  given]. 
_ U.  S.  i,    S    Bull    610;  pp   164 

Sosman,     R      B       '  of     Prismatic 
ture  iu  Igneou  \  |  Main   the 
i  in   the  gem  ich   structure  in 
rock    bodies  [nl.    of 

i  leol    Ma)    1916;  p   i 

id //.     ORES  AND  METALS 

(I)     METALS  AND  ORES Alloys 

Ton,'.   F.   [      Electri,    !  unun  e  Develop- 
ment at  Niagara  Falls      I  \  papei  pr<  sent 

ed  at   the  American    lie.  tro  hi  mil  al   Si  • 
relating    to    the    el    trii     pi  m    the 
Falls    to    the   metallu   n    alio)  s 

1111 

and  other  more  rare  metals].— Mg.  World 

May  13  1916;  p  907;  pp  _'■',  .  ; Antimony 

Doelter,  C. — Die  Mineralschatse  der 

Turkei  [Gives  separate  1. net's  on  the mineral  resources  of  Turkey,  including 
chromium,  iron,  gold,  antimony,  silver, 
lead,  mercurj  and  copper].  Montanist. 
Rund.  April  16   1916  p  217;  pp   I;  35i 

Stans  ield,  A. — Electric  Furnaces  as 

Applied  to  Non-Ferrous  Metallurgy  \  \ 
paper  read  before  the  Institute  of  Metals 
and  bearing  on  zinc,  copper,  nickel,  lead. 

antimony,  etc.].— Mg.  Ink  April  _':>  1916; 
1>  291  ;   pp    1%;   3* 

Bismuth 

Singewald,   .1.    T..   Jr.;    Miller.    B     1 
The   Mining   Industry  of  Peru.      [Besides 
talking   of  the  metals  mined  the  question 

of  labor,  law  and  transportation  are  spok- 
en of]  -  -E.  X  M    J     Via 

pp  oVz* :  25c. 

Copper 
Allan.     1.    A.     i  ield    Map- 

lien.  British  Columbia  ami  Alberta.  [A 
x ,  i  \  complete  description  oi  ike  geology 

(if  the     re  given.     To  date  the  lead- 
zinc  silver  and  copper  deposits  are 

noted  importance,  though  some  properties 
,ii      i  ipei  ating     tlni  i  |      I  anadian     Geol. 

Sun     Memoir  55  ;  pp  -112*. 
M,  1)  maid,  I'.  I'.  Modern  Blasting 

Practice.  [Details  regarding  the  explo- 
sives used  and  methods  of  placing  holes 

for   large    scale   blasting  if   the 

r   properties   in    N\\  .el.'  I      M     S    S 
I'    May  27  1916;  p  788  .  20c. 

Reinecke,    1  eooold      i  ",■     /  'epost  I 
'del!  Map- Area.  British  Colum- 

[Tllis   area   lias   keen   prospected  but '  bearing   chalco- 

pyrite   and    gall  ■ ,  rite   silver i     ii, Mian     Geol.     Surv 
Mi  in.  .11   79  .  pp   I  79 

Gold  Fields  and  Mining 

Feldtmann.W.  R.—Thc  U  Ishan- .     ration.    West    .  I 

|  The  history,  mi 
nation   oi   the   companj    are   giv- 

,  n      These    ar  -  rst  be 
-I     ,u  r    then    .  yanided 

Mag.  May  1916;  p  257;  pp  12      50 
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Harding,  \Y.  K. — Field  for  the  Pros- 
>  in  Manitoba.  Canada.  [But  little 

prospecting  has  been  done  in  this  prov- 
ince. Some  of  the  prospects  and  their 

1  (Milts  are  spoken  of.  Mention  is  made 
of  the  formation  found  in  many  places 
which  tend  to  indicate  the  presence  of 
good  ore  deposits  because  of  correlation]. 
— Mg.  World  May  27  L916;  p  993;  pp 
! !  :*;   10c. 

Keiser,  W.  G. — Dry  Placer  Mining  on 
a  Large  Scale.  [A  general  account  of 
placer  operations  in  Yuma  county,  where 
dry  concentration  is  employed.  The 
plants  used  are  known  as  Quenner-Steb- 
bins  plants].— Mg.  World  May  27  1916; 
p  999;   pp    Vk:    10c. 

Mellor,  E.  T. — The  Conglomerates  of 

the  II  'itwatersrand,  South  Africa,  f  A  com- 
plete and  detailed  description  of  the  con- 

glomerates bearing  gold  in  this  area.  De- 
scriptions of  the  formation  and  theories 

regarding  the  correlate  >n  of  the  same  are 
given.  Also  the  method  by  which  the  gold 
was  deposited].  Jnl.  Chem.  Met.  &  Mg. 
Soc.  of  S.  Afr.  Feb.  1916;  p  144;  pp  37*; 
85c. 

Reinecke,  Leopold. — Ore  Deposits  of 
the  Beaverdell  Map-Area,  British  Colum- 

bia. [This  area  has  been  prospected  but 
little.  The  ores  are  gold-bearing  chalco- 
pyrite  and  galena-sphalerite-pyrite  silver 
hearing  ores]. — Canadian  Geol.  Surv. 
Memoir  79 ;  pp  178*. 

Skinner,  W.  R. — The  Mining  Manual 
and  Year  Book,  1910.  [Alphabetical  list 
and  description  of  the  larger  companies 
of  the  world.  A  list  of  mining  men,  defi- 

nition of  terms  and  tables  showing  the 
production  of  gold  and  crushed  ores  pro- 

duced from  countries  of  the  British  Em- 
pire are  given]. — Financial  Times,  Lon- 

don  ;  book  ;   pp  957  ;  Sii. 

Gold  Milling,  Metallurgy,  Etc.. 

See  Mill  and  Milling,  Metallurgy, 
Chemistry,   Assaying,    Etc. 

Iron  Ores  and  Mining 

Bailly.  M.  L.— The  Development  of  the 
French  Coal.  Iron  and  Steel  Industries. 

[Abst.  from  L'Information.  The  devel- 
opment of  a  syndicate,  a  new  iron-ore 

region,  the  profits  and  sales  of  coal  and 
coke  and  other  items  of  financial  interest 
are  brought  out].— I.  &  C.  Tr.  Rev.  Mai 
12   1916;  p  548-  pp  1  ;  35. 
Vreeland,  G.  W. — Handling  the  Blast 

Furnace  Charges.  [A  paper  read  before 
the  American  Iron  &  Steel  Inst.  Curves, 
description  and  discussion  regarding  the 
harging  and  correct  operating  of  the  fur- 

nace are  given].— I.  Tr.  Rev.  lutie  1  [916; 
p  1211  ;  pp  4*;  25c. 
Iron  and  Steel 

\Mi-hi-i  hi.  Leslie.— TVtc  Theory  o)  the 
•  orrosion  oj  Steel.  |  \  paper  read  before 
'In-  I  run  &  Steel  [nst.  Several  tests  were 
made  in  this  investigation  and  the  metal- 
lographj  hi  steel  as  related  to  corrosion 
is  given].-  Engg.  Mai    12  1916;  p  461;  pp 

Bailly,  M.  L.—The  Development  ,i/'  the French  Coal,  Iron  and  Steel  Industries 

I  \.bs1  from  I  ,'Inf  >rmation.  The  devel- 
opment ol  a  ndii  ate,  a  new  iron  ore 

region,  the  profits  and  sales  of  coal  and 
i  Li  and  i  ithi  i  iter  s  oi  Snani  ial  intei  est 

are  brought  out  |  I.  &  C.  Tr.  Rev  Maj 
12   I   ;  p  548;  pp   1  ;    !5i 

I  [adfield,  R. ;  Friend,  J.  X  The  Cor- 
rosion of  Iron  and  Stci  I  \  \  papei  read 

"  fi  ii  the  !nni  &  Steel  [nst,  Experi- 
mental work  is  brought  out  as  regards 

the  effects  of  manganese  and  carbon  on 
tin  corrosion  of  steel].-  Engg.  M.u  12 
i    p   145;  pp  3      35 

Iron  and  Steel:    Foundry  and  Furnace Practice 

Catlett,  Charles. — The  Blast  Furnace  as 
a  Potash  Producer.  [From  the  Manu- 

lacturers'  Record.  Actual  figures  show- 
ing the  potash  waste  are  givenl. — Chem. 

I  ng    May  1916;  p  198;  pp  2%;  35c. 

Vreeland,  G.  W  —  Handling  the  Blast 
Furnace  Charges.  [A  paper  read  before 
the  American  Iron  &  Steel  Inst.  Curves, 
description  and  discussion  regarding  the 
charging  and  correct  operating  of  the 
furnace  are  given]. — I.  Tr.  Rev.  June  1 
1916;  p  1211;  pp  4*;  25c. 
      Gas-Heated  Melting  Furnaces. 

[Describes  with  views  and  drawings  a 
furnace  designed  by  John  Wright  &  Co., 
London,  E.  C.].— Engg.  May  12  1916;  p 
4  4*;  pp  2*;  35c. 
Lead 

Allan,  J.  A.— Geology  of  Field  Map- 
Area,  British  Columbia  and  Alberta.  [A 
very  complete  description  of  the  geology 
of  the  area  is  given.  To  date  the  lead- 
ziuc-silver  and  copper  deposits  are  of  no 
noted  importance,  though  some  proper- 
lies  are  operating  there], — Canadian  Geol. 
Surv.   Memoir  55;  pp  312*. 

Ionides,  S.  A. — The  Dry  Chlorination 
of  Complex  Ores.  [Speaks  in  particular 
of  the  system  which  was  started  but  not 
finished  by  the  Bunker  Hill  &  Sullivan 
Mg.  &  Concent.  Co.,  Ida.  Lead  and  zinc 
sulphides  were  the  principal  ores]. — M.  & 
S.  P.  May  27  1916 ;  p  781 ;  pp  7* ;  20c. 
Reinecke,  Leopold. — Ore  Deposits  of 

the  Beaverdell  Map-Area,  British  Colum- 
bia. [This  area  has  been  prospected  but 

little.  The  ores  are  gold-bearing  chalco- 
pyrite  and  galena-sphalerite-pyrite  silver 
bearing  ores]. — Canadian  Geol.  Surv. 
Memoir  79;  pp  178*. 

Manganese 

Bondolfi,  Fausto. — i'n  Capitolo  diSider- 
iirgia  Applicata.  [A  chapter  on  the  ap- 

plication of  Metallurgy  and  metallography 
tc  iron  and  steel]. — La  Met.  Italiana  Mar. 
31  1916;  p  165;  pp  37*;  $1. 

Hadfield,  R. ;  Friend,  J.  N.— The  Cor- 
rosion  of  Iron  and  Steel.  [A  paper  read 
before  the  Iron  &  Steel  Inst.  Experi- 

mental work  is  brought  out  as  regards 
the  effects  of  manganese  and  carbon  on 
the  corrosion  of  steel]. — Engg.  May  12 
1916;   p  44.5;   pp  3*;   35c. Mercury 

Doelter,  C. — Die  Mineralschatze  der 
Turkei.  [Gives  separate  briefs  on  the 
mineral  resources  of  Turkey,  including 
chromium,  iron,  gold,  antimony,  silver, 
lead,  mercurv  and  copper]. — Montanist. 

Rund.  April  l"(i  1916;  p  217;  pp  4;  35c. 
Hamilton,  Fletcher. — Concentration  of 

Quicksilver  Ores  in  California.  [Tests 
are  being  made  as  to  the  applicability  of 
concentrating  before  the  thermic  treat- 

ment. High  extraction  by  water  concen- 
tration and  flotation  is  claimed]  \l- 

World  May  27  1916;  p  997;  pp   I  ;   10c. 

Molybdenum 

Mnir,  James. — Some  New  Methods  of 
Testing  for  Molybdenum.  [Chemical 
methods  f"f  the  qualitative  analysis  of 
the  mineral], —  Inl.  them  Met.  &  Mg 
Soc.   S    Afr    Mar.   1916;   p   191  ;   pp   I  ;  85c. 

Silver 

Mian,   J.    A    -Geology   ,>/    Field   Map- 
Irea,  British  Columbia  and  Alberta.     [A 

\<ry  complete  description  oi  the  geology 
of   the    area    is   given.      To    dale   the    lead- 
im     ilyer  and  coppei   deposits  are  of  no 

noted    importance,    though    some    proper- 

ties are  operating  there]. — Canadian  Geol. 
Surv.   Memoir  55;  pp  312*. 
Reinecke,  Leopold. — Ore  Deposits  of 

the  Beaverdell  Map-Area.  British  Colum- 
bia. [This  area  has  been  prospected  but 

little.  The  ores  are  gold-bearing  chalco- 
pyrite  and  galena-sphalerite-pyrite  silver 
hearing  ores]. — Canadian  Geol.  Surv. 
Memoir  79;  pp  178*. 

Silver   Milling,   Metallurgy,   Etc. 
See  Mill  and  Milling,  Metallurgy, 

Chemistry,    Assaying,    Etc. 

Tin 
Vail,  R.  H. — Tin  Smelting  at  Perth 

Amboy,  N.  J. — Bolivian  concentrates  are 
handled  here  and  the  first  tin  was  pro- 

duced on  Mar.  7.  The.  concentrates  are 
first  smelted  and  cast  into  anodes,  after 
which  they  are  electrolytically  refined]. — 
F.  &  M.  J.  May  27  1916;  p  927;  pp  2%*; 25c. 

Titanium 

Moir,  James. — Analysis  of  Niobium- 
Titanium  Minerals,  with  Some  New  Tests 

for  Niobium.  Tantalum  and  Titanium. — 
Jnl.  Chem.  Met.  &  Mg.  Soc.  S.  Afr.  Mar. 
1916;  p  IS!";  pp  2;  85c. 

Tungsten 
Hutchinson,  C.  T. —  The  Tungsten 

Mines  of  Atolia,  California.  [The  district 
is  located  on  the  boundary  of  San  Bernar- 

dino and  Kern  countiesl. — M.  &  S.  P. 
May  27  1!U6;  p  797;  pp  2*;  20c. 

Kirk,  Charles  T. — Tungsten  District  of 
Boulder  County.  Colorado. — M.  &  S.  P. 

May  27  1916;  p  791;  pp  AV2* ;  20c. 
Uranium 

Waites.  T.  P.— Notes  on  Rare  Metals 
in  Madagascar.  [Uranium,  niobium  and 
tantalum  arc  the  minerals  considered]. — 
Jnl.  Chem.  Met.  &  Mg.  Soc.  S.  Afr.  Mar. 
1916;  p   187;  pp  2;  85c. 

Vanadium 

Singewald,  J.  T.,  Jr.;  Miller,  B.  L.— 
The  Mining  Industry  of  Pern.  [Besides 
talking  of  the  metals  mined  the  question 
of  labor,  law  and  transportation  are  spok- 

en of].— E.  &  M.  J.  May  13  1916;  p  845; 

pp  5%*;  25c. 

Zinc 

Allan,  J.  A. — Geology  of  Field  Map- 
Area,  British  Columbia  and  Alberta.  [A 
very  complete  description  of  the  geology 
of  the  area  is  given.  To  date  the  lead- 

zinc-silyer  and  copper  deposits  are  of  no 
noted  importance,  though  some  proper- 

ties are  operating  therel. — Canadian  Geol. 
Surv.   Memoir  55;  pp  312*. 

Ionides,  S.  A. — The  Dry  Chlorination 
of  Complex  Ores.  [Speaks  in  particular 
of  the  system  which  was  started  but  not 
finished  by  the  Bunker  Hill  &  Sullivan 
Mg,  &  Concent.  Co.,  Ida.  Lead  and  zinc 
sulphides  were  the  principal  ores]. — M.  & 
S    P.  May  27  1916;  p  781;  pp  7*;  20c. 
Reinecke,  Leopold. — Ore  Deposits  of 

the  Beaverdell  Map-Area.  British  Colum- 
bia. [This  area  has  been  prospected  but 

little.  The  ores  are  gold-bearing  chalco- 
pyrite  and  galena-sphalerite-pyrite  silver 
bearing  ores]. — Canadian  Geol.  Surv. 

Memoir  79;  pp  178*. 
Miscellaneous  Metals  and  Ores 

    Italian  Mineral  Industry.    [Gives 
the  production,  prices,  etc..  prevailing  in 
the  scleral  mineral  industries  of  the  coun- 

try, principal  of  which  are  sulphur,  zinc, 
iron  ore,  mercurv  and  other  less  import- 

ant minerals].— Mg.  Inl.  April  29  1916;  p 

2»6;  pp  2;  35c. 
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(II)     NON-METALS 
( A >     FUELS 

Coal  Fields  and  Mining 

Bailly,  M.  L. — The  Development  of  the 
French  Coal,  Iron  and  Steel  Industries. 

[Abst.  from  L'Information.  The  devel- 
opment of  a  syndicate,  a  new  iron-ore 

region,  the  profits  and  sales  of  coal  and 
coke  and  other  items  of  financial  interest 
are  brought  out].— I.  &  C.  Tr.  Rev.  Mav 
12  1916;  p  548;  pp  1;  35c. 

Fay,  A.  H. — Coal  Mine  Fatalities  in  the 
United  States.  1915.  [Besides  tables  and 
description  regarding  accidents  lists  are 
given  of  permissible  explosives,  electric 
lamps  and  motors,  tested  prior  to  Jan.  1 
1916].— U.  S.  Bur.  of  Mines;  pp  80*;  20c 
Hodge,  J.  M.— Coals  of  the  North  Fori; 

of  Kentucky  River  in  Brethitt  and  Perry 
Counties,  Kentucky.  [Each  bed  is  taken 
separately  and  described.  The  subdivision 
of  the  area  is  very  complete,  so  that  a 
good  detailed  description  is  made]. — Kv. 
Geol.  Surv.  Ser.  Ill  Vol.  IIII;  pp  409. 

Hyde,  M.  L. — Opening  Shaft  Mines 
[Many  suggestions  on  this  method  of 
working  coal  mines  are  given  and  two 
complete  arrangements  for  the  bottom 

are  given]. — Coal  Age  Mav  27  1916;  p 
910;  pp  3%*;  20c. 
Lohman,  K .  B. — The  Park  Develop- 

ment Problems  in  the  Hard  Coal  Region. 
[Treats  on  things  which  should  deter- 

mine the  nature  and  design  of  a  park  of 
this  kind  and  gives  a  proposed  plan  for 
one  to  be  shortly  adopted], — Coal  Age 
May  27  1916;  p  914;  pp  3%*;  20c. 
Lomax,  J. — Micro-Chemical  Examina- 

tion of  Coal  in  Relation  to  Its  Utilization. 
[From  a  paper  read  before  the  Manches- 

ter Geological  and  Mining  Soc.  The 
chemical  properties  as  detected  by  the 
microscope  are  brought  out,  as  also  are 
ihe  methods  of  preparing  the  slide]. — 

Coll'v  Guard.  May  12  1916;  p  909;  pp  1; 35c. 

Peasegood,  W.  G. — Cob  Fires  at  Ley- 
eett  Collieries.  England.  [A  paper  read 
before  the  North  Staffs  Branch  of  the 

National  Assn.  of  Colliery  Mng.]. — I.  & 
C.  Tr.  Rev.  May  12  1916;  p  546;  pp  VA*; 
35c. 

Coal  Preparation,  Marketing,  Etc. 

Wilson,  E.  B. — Stocking  Anthracite 
Coal.— Coal  Age  Mav  27  1916;  p  929;  pp 
1*;  20c. 

Coal  Dust,  Fire  Damp,  Etc. 

Peasegood,  W.  G. — Gob  Fires  at  Ley- 
cctt  Collieries.  England.  [A  paper  read 
before  the  North  Staffs  Branch  of  the 

National  Assn.  of  Collierv  Mng  |. — I.  & 
C  Tr.  Rev  Mav  12  1916;  p  546;  pp  \l/3*; 
35c. 

Coke 

Childs,  W.  H.— The  By-Products  of 
Coke  Making — /.  [A  paper  read  before, 
the  American  Iron  &  Steel  Inst.  A  com- 

plete and  authoritative  report  of  the  in- 
dustry as  it  is  todav]. — I.  Tr.  Rev.  June 

1    1916;  p  1215;  pp  3%;  25c. 

Dearie,  G. — Power  from  Coke  i 
Gas.  [A  paper  read  before  the  York- 

shire section  of  the  Inst,  of  Elect.  Eng 
A  very  complete  description  is  given  on 
a  combustion  engine  using  this  kind  of 
gas.  Lubrication,  starting  the  engine, 
purifying  the  gas,  gas  composition  and 
consumption  and  many  other  items  of  in- 

terest are  given]. — Coll'y  Guard.  May  12 
1916;  p  895;  pp  2*;  35c. 
Kstep,  H.  C.—How  Steel  Is  Made  in 

Alabama.  [Gives  a  complete  description 

of    the   Gulf    States    Co.'s   plant    anil    de- 

scribes its  operation  ami  products  used 
an,!  produced].— I.  Tr.  Rev.  M. 
P   I"!'!  ;  pp  %y3*  :  25c. 

Coal  and  Coke  By-Products 

Barber,    C.  -Coking,   the   Recovery   and 
ing-Up    oj    /■'.!    P(  |,\    paper 

read    before   tin-   Shi  (field    I  niv.   Gas   & 
i  oke  Oven  Students'    Vssn      Tin-  part  is 
on  the  manufacture  of  sulphuric  acid  as  a 
bi   product].-     1.    &    C.    Tr.    Rev.    M. 
1916     p   518;   pp  2%        15 
Child..  \Y.  B..— The  By-Products  of 

Vlaking — /.  [A  paper  read  before 
the  American  Iron  &  Steel  Inst.  A  com- 

plete and  authoritative  report  of  the  in- 
dustry as  it  is  todav].— I.  Tr.  Rev.  June 

!    1916;  p  1215;  pp  5Y4      ! 

Dearie,   G. — Power    from    (  , 
Gas.  [A  paper  read  before  the  York- 

shire section  of  the  Inst,  of  Elect.  Eng. 
A  very  complete  description  is  given  on 
a  combustion  engine  using  this  kind  of 
:^a-.  Lubrication,  starting  the  engine, 
purifying  the  gas,  gas  composition  and 
consumption  and  many  other  items  of  in- 

tcresl  are  given]. — Coll'v  Guard.  Mav  12 
1916;  p  895;  pp  2*;  35< Peat 

Turina,   I. — Die  Braunkohlenablagerun- 
gen    'eon    Livno-P odkraj    and    Zupanjai 
[On    the   lignite    deposits    of    Livno-Pod- 
krai,    Germany]. — Montanist    Rund,    Mar. 
16  1916;  p  159;  pp  3;    15 

Petroleum 

Hager,  Dorsey. — Valuation  of  Oil  Prop- 
erties. [Specific  data,  curves  and  descrip- 

tion are  given  on  the  topic! . — E.  &  M.  I. 
Mas  27  1916:  p  930;  pp  IV2*;  25c. 
Shaw,  E.  W.;  Matson,  G.  C. ;  Wege- 

inann,  C.  H. — Natural  Gas  Resources  of 
Parts  of  North  Texas.  [Areas  about 
Port  Worth  and  Dallas,  Tex.,  and  south- 

ern and  central  Oklahoma  fields  are  geo- 
logically  described.  Many  topographic 
maps  are  shown]. — U.  S.  G.  S.  Bull.  629; 

pp  129*. 
Natural  Gas 

Shaw,  E.  W. ;  Matson,  G.  C;  Wege- 
mann,  C.  H. — Natural  t^as  Resources  of 
Parts  of  North  Texas  [Areas  about 

Fort  Worth  and  Dallas,  Tex.,  and  south- 
ern and  central  Oklahoma  fields  are  geo- 

logicalh  described.  Manj  topographic 
map  are  shown].— U.  S.  G  S.  Hull  629; 

pp  129*. 

bins   for   receiving  the  lime  and  iron  ore 

from  the  trains  are  given]. — Coll'v  Guard. '•  1916;  p  845;  pp  1%*;  3 

Comstock,   A.    E. — Pneumati 
Mixing,  Conveying  and  Placing.     I 
"i  a  paper  read  before  the  American 

tnst.]. — Comp.     Air,      Mav      l'.'l'i; 
p  7982;  pp   !%*;  20c. 

1:1    STRUCTURAL^   AND   CERAMICS 

Cement 

Rankin,  G.  A. — The  Chemistry  oj  Port 
land  Cement.  [A  paper  read  before  the 
American  Concrete  Inst.,  treating  on  the 
chemical  combinations,  etc.,  had  in  the 
mixture  at  various  tempt  ratines  during 

the  process  of  centering]. — West, 
May  1916 ;  p  172;  pp  0    . 

Clays,  Ceramics 
Greaves,  Walker,  A  F  — The  Design 

and  Construction  oj  Continuous  Kilns. — 
B.  &  ('  Rec.  Maj  16  1916;  p  "21 ;  pp  3*; 35c. 

Riddle,  F.  II  Glad,  g,  A.  L.—Time 
Temperature  Cm  •  During  the  Salting 
of  Some  Oil-Fired  Sewer-Pipe  Kilns. 
[The  curvi  an  reproduced  and  accom- 

panied with  a  complete  description]. — 
I;  &C  Rec.  Mav  M  1916;  p  936;  pp3%*; I 

Concrete 

1  olerhan,  F.  C. — Ferro  1    mcrete  Bunk- 
ers  at    the    Brymho    Steel    Works,    v\ 

lain,    England        [Line    drawings    of    the 

(C)    OTHER    NOX-.MKTAI.S 
Acids 

Barber,  C.  -Coking,  the  Recovery  and 
Working-Up  of  By-Products.  |A 
read  before  the  Sheffield  Univ.  Gas  & 

Oven  Students'  Assn  This  part  is 
on  the  manufacture  of  sulphuric  acid  as 
a  bv-product]. — I.  &  C.  Tr.  Rev.  Mav  5 

1916;  p  518;  pp  2%*; 
Fay,  A.  II.— Coal  Mine  Fatalities  in  the 

United  States,  1915.  [Besides  tables  and 
1  arding  accidents  lists  are 

given  of  permissible  explosives,  electric 
lamp-  and  motors,  tested  prior  to  Jan.  1 

1916].-  U.  S.  Bur.  of  Mines;  pp  - 

Potash 
1  .ulett.  Charles. — The  Blast  Furno 

a  Potash  Producer     [From  the  Manufac- 
Actual    figures    -bowing 

the  potash  waste  are  given].— Chem. 

May   1916;   p    19S  .   pp   J1,  .  35i 
Heberle,  B.  -  Erfahrung  mit  don 

Sprengstoff  Flilssiger  Sauerstoff  (Fliissige 
Cult)  im  Kali  bergbau.  [On  the  use  of 
liquid-air  for  blasting  in  the  potash  salt 
mines  of  Germanv]. — Kali  April  15  1916; 

p  113;  pp  8y2*;  35c. 
Ileimburger,  L. — The  Potash  Situation. 

I  Speaks  briefly  on  many  possible  sources 
of  this  non-metal]. — Amer.  Fertilizer  Mav 
27   1916;  1,  21  ;  pp  3:  25c. 
Salines 

Heberle,  I'..  —  Erfahrung  tnit  tlem 
Sprengstoff  Flussiger  Sauerstof)  (Fliissige 
Lull  1  im  Kali  bergbau.  [On  the  u 
liquid-air  for  blasting  in  the  potash  -alt 
mines  of  Germany). — Kali  April  15  1916; 

p  113;  pp  8%*;  35c. 
Miscellaneous   Non-Metals 

Jenkins.    <  ).    1\     Phosphates   and    : 
mites     of     Johnson      County. 

[The  geologic  history,  mineralogy,  occur- rence analyses  of  samples  and 

structure   of   the  country   are   all   consid- 
ered].—Res.  of   Tenn.  April   1916;   p  61; 

pp  56 

///.     TECHNOLOGY 

MINES  AND  MINING 
Prospecting 

Harding,  W.  K      Field  for  the  Prospec- 
tor in  \en  itoba,  ( 'anada.     |  Bui  little  pros- 

g    has   been   done   in   tin-   province, 
of  thi    pi  .  nd   their   1 1 

are    spoken   of.      Mention   is   made   of   the 
Found    in    mam     places    which 

win!  im  indicate  the  pri  1  "1  ore 
deposits     because     of     correlation].     Mg 
World  May  27,   I  ;   10c. 

Surveying   and   Drafting 

Dickenson,  E.  II.;  Volker,  II.   I 
tild   Their  Interpretation      [Mi 

are  herein   given   on    1  ol    mapping 

!  ie,  width  and   1 
:orms     for 

■  n  111  detail 
,\   M    .1     May  27  1916 

Porter,  1      \ 
,  ating  [Gives    a 
method    almost    identical    with    the   trian- 
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gulation  method  in  surveying], — M.  &  S. 
P    \l.n  20  1916;  ]»  749;  pp  %  *  :  20c. 

Explosives   and    Blasting 

Fay,  A.  II. — (.'.>«/  Mine  Fatalities  in  the United  Stairs.  1915.  [Besides  tallies  and 
description  regarding  accidents  lists  arc 
given  of  permissible  explosives,  electric 
lamps  and  motors,  tested  prior  to  Jan.  1, 

1916].— U.  S.  Bur.  of  .Mines;  pp  80*;  20c. 
Heberle,  B.  —  Erfahrung  mil  dem 

Sprengstoff  Fliissiger  Sauerstoff  (Fliis- 
sige  I. uft)  im  Kalibergbau.  (On  the  use 
of  liquid-air  for  blasting  in  the  potash 
salt  mines  of  Germany]. — Kali  April  15 
1916;  p  113;  pp  8%*;  35c. 
McDonald,  P.  B. — Modern  Blasting 

Practice.  [Details  regarding  the  explo- 
sives used  and  methods  of  placing  holes 

for  large  scale  blasting  at  some  of  the 
copper  properties  in  Nevada]. — M.  &  S. 
P.  May  27  1916;  p  788;  pp  2%*;  20c. 
Storm,  C.  G. ;  Cope,  W.  C. — Tin-  Sand 

lest  for  Determining  the  Strength  of 
Detonators.  [The  test  consists  of  placing 
the  detonator  in  a  bomb  filled  with  sand 
and  finding  what  amount  of  sand  it  will 
crush  to  a  certain  mesh  by  explosion.  The 
results  of  some  tests  are  given] — U.  S. 
Bur.  of  Mines  Tech.  Paper  125;  pp  67*; 
20c. 

Pumps  and  Pumping 

   Annan  River  Company's  Pump- 
ing Plant,  Cooktown  Tin  fields.  [De- 

tailed figures  are  given  on  this  pump  for 
a  tin-dredging  proposition  in  Queens- 

land].— Queen.  Govt.  Mg.  Jnl.  April  15 
1916;  p  161  ;  pp  1*;  35c. 

Supports:    Timbers,  Props,  Stowing 

Mitchell,  W.  G.  —  An  Experimental 
Wood-Preserving  Laboratory.  [A  gen- 

eral description  of  a  plant  for  testing 
with  some  details  of  the  equipment]. — 
Wood-Preserving  June  1916;  p  33;  pp  3*; 
35c. 

  Treating  Ties  for  the  G.  R.   & 
I..  I.  P.  L.  and  P.  M.  Railroads.  [A  brief 

description  of  the  plant's  equipment  and 
a  general  description  of  their  operations]. 
— Wood-Preserving  June  1916;  p  27;  pp 
.''.    .  35c. 

Lighting 

Fay,  A.  II. — Coal  Mine  Fatalities  in  the 
United  Stales.  1915.     [Besides  tables  and 
descriptions  regarding  accidents  lists  are 
given  of  permissible  explosives,  electric 
lamps  and  motors,  tested  prior  to  Ian.  1, 
1916].— U.  S.  Bur.  of  Mines;  pp  80*;  20c. 

Hoists  and  Hoisting 

Hyde,  M  L.—Opening  Shaft  Mines 
| Many  suggestions  on  this  method  of 
working  coal  mines  are  given  and  two 
complete  arrangements  for  the  bottom  are 

I  i ■■•  en]  O  ial  Vge  Maj  27  1916  ,  p  910 ; 20c. 

St. .ne,  F.  I.. — Mine  Hoist  Calculations 

-  II.  [A  balanced  slope  haulage  engine 
ing  gunboats  i  -  the  t\  pe  considei  ed, 

and  details  and  theory  for  making  compu- 
tations given].  Coal  \ge  May  27  1916; 

p  923;  pp  ::•"■.    .    10. 
Mine  Sampling 

Dickenson,  E.  II.;  Volker,  II,  J. — Sam- 
ples and  Their  Interpretation.  [Methods 

an  hei  i  in  gi\  en  on  methods  of  mapping 
to  show  the  \,duc  width  and  tonnage  ol 
.  1 1  Specific  form:  foi  recoi  ding  and 
1  . .  ping  data  an  also  given  in  detail  |  E 
&   V    J.  Ma\  27  1916;  p  033;  pp   IMi 

Transport 

description  of  the  plant's  equipment  and  a general  description  of  their  operations], 
-  Wood-Preserving  Inne  1916;  p  27;  pp ■iVi*:  35c. 

Haulage  and  Conveying 

Hyde,  M.  L.— Opening  Shalt  Mines. 
[Many  suggestions  on  this  method  of 
working  coal  mines  are  given  and  two 
complete  arrangements  for  the  bottom  are 
given].— Coal  Age   May  27   1916;   p  910; 

PP  :!%'
 

2i  >c 

Safety 

Fay,  A.  H. — Coal  Mine  Fatalities  in  the 
United  Stales.  1915.  [Besides  tables  and 
description  regarding  accidents  lists  are 
given  of  permissible  explosives,  electric 
lamps  and  motors,  tested  prior  to  Jan.  1, 

1916].— U.  S.  Bur.  of  Mines;  pp  80*;  20c. 

Sociological 

Lohman,  K.  B. — The  Pail-  Development 
Problems  in  the  Hard  Coal  Region. 
(Treats  on  things  which  should  determine 
the  nature  and  design  of  a  park  of  this 
kind  and  gives  a  proposed  plan  for  one  to 
be  shortly  adopted]. — Coal  Aye  May  27 
1916;  p  914;  pp  3%*;  20< 
Production 

Skinner,  W.  R. — The  Mining  Manual 
and  Year  Book.  1916.  [Alphabetical  list 
and  description  of  the  larger  companies 
o;  the  world.  A  list  of  mining  men,  defi- 

nition of  terms  and  tables  showing  the 

production  of  gold  and  crushed  ores  pro- 
duced from  countries  of  the  British  Em- 

pire are  given], — Financial  Times,  Lon- 
d.  it ;  book;  pp  957;  $6. 

Mining  Costs 

Feldtmann,  W.  R. —  The  Mines  of 
Ashanti  Goldfields  Corporation,  West 
.  frica.  |  The  history,  methods  of  mining, 
geology  and  origination  of  the  company 
are  given.  These  arsenical  ores  must  first 
be  roasted  and  are  then  cvanided]. — Mg. 
Mag.  May  1916;  p  257;  pp  12*;  50c. 
Hubbard.  J.  D.— Cost  of  Drift-Mining. 

|  The  figures  are  those  obtained  from  an 
average  of  1,000  shifts  at  the  Nugget 
mine,  California].— M.  &  S.  P.  May  27 
1916;  p  780;  pp  %;  20c 

/ 1  eating   I  ies   foi   the  C.  R    & 
1..I.P   I.   and  P.   \l    Railroads     |  \  brief 

MILL    AND    MILLING. 

Crushing,  Grinding,  Etc. 

I  lanson,     Henry.  —  Fine    G  r  i  n  d  i  n  g 
Si  amps   and   Ball-Mills.      [A   general   talk 
on   several  points  having  to  do   with  line 
grinding].— M.  &   S.   P.   May   13   1916;   p 
Tnl  ;  pp  3;  20c. 

Reiser,  W.  G. — Dry  Placer  Mining  on 
a  Large  Seale.  [A  general  accounl  of 
placer  operations  in  Yuma  county,  where 
dr\  concentration  is  employed.  The  plants 
ti  ed  are  known  as  Quenner-Stebbins 
plants].— Mg.  World  Ma\  27  1916;  p  999; 

PP   1%  ;   10c. 
Flotation 

Anderson,  R,  J — Recent  Progress  in 
Flotation.  [From  the  Jnl.  of  the  Franklin 
lust  \  review  of  the  recent  history  con- 
nected  with  the  flotation  process  and 
tending  towards  its  perfection]. — Chem. 
Fng    Ma)    1916;  p  183;  pp  5%  ;  35c. 

I  lamilti  m,  Flet<  her  (  on*  nitration  of 
Quicksilver  Ores  in  California  [Tests 
arc  being  made  as  to  the  applicability  (d 
concentrating  before  the  thermic  treal 
merit.  High  extraction  l.\  water  concen- 

tration and  dotation  is  claimed].-  Mg. 
World    \l.o,     '.    1916;  p  997;  pp   I  ;   10c. 

-    Importance  oj  Flotation  in  Met- 
allurgy Tool  ast  to  Estimate.    [  \  general 

review  and  talk  on  the  flotation  process]. 
— Mg.    Cong.    Jnl.    May    1916;    p   242;    pp 

■  .  .  30c. 

Concentration:    Sorting,  Sizing,  Wash- 

ing 

Allen,  A.  W. — Clay  in  Ore-Dressing  and 
(  yanidation.  [A  paper  read  before  the 
Inst,  of  Mg.  &  Met.  Brings  out  many  of 
the  detrimental  points  accompanying  the 

presence  of  clay  and  otfers  some  reme- 
dies for  the  same]. — Mg.  World  May  27 

1916;  p  1001  ;  pp  2;  10c. 
Hamilton,  Fletcher. — Concentration  of 

Quicksilver  Ores  in  California.  [Tests 
are  being  made  as  to  the  applicability  of 

concentrating  before  the  thermic  treat- 
ment. High  extraction  by  water  concen- 

tration and  flotation  is  claimed]. — Mg. 
World  May  27  1916;  p  997;  pp  1;   10c. 

Keiser,  W.  G. — Dry  Plaeer  Mining  on 
a  Large  Scale.  [A  general  account  of 
placer  operations  in  Yuma  county,  where 
dry  concentration  is  employed.  The  plants 
used  are  known  as  Quenner-Stebbins 
plants].— Mg.  World  May  27  1910;  p  999; 

pp  1%;  10c. Lang,  Herbert. — Quicksilver  Reduction. 
[The  nature  of  the  ores,  methods  of  as- 

say, concentration  of  ores,  metallurgy  and 
condensation  of  the  metal  and  diseases 

caused  from  mercury  are  taken  up]. — M. 
&  S.  P.  May  13  1916;  p  707;  pp  8*;  20c. 

Martin,  W.  M. — Glass  Top  Concentrat- 
ing Tables.  I  In  the  form  of  discussion  in- 

formation is' given  on  comparative  tests  of 
tables  with  wooden  and  glass  tops]. — Mg. 
Mag.  May  1916;  p  271  ;  pp  2;  50c. 

Cyariiding 

Allen,  A.  W. — Clay  in  Ore-Dressing  and 
I  yanidation.  (A  paper  read  before  the 
Inst,  of  Mg.  &  Met.  Brings  out  many  of 
the  detrimental  points  accompanying  the 

presence  of  clay  and  offers  some  reme- 
dies f..r  the  same], — Mg.  World  May  27 

1916;  p  1001  ;  pp  2;  10c. 
Feldtmann,  W.  R. —  The  Mines  of 

Ashanti  Goldfields  Corporation,  West 
.  [frica.  [The  history,  methods  of  mining, 
ecology  and  origination  of  the  company 
are  given.  These  arsenical  ores  must  first 
be  roasted  and  are  then  cvanided]. — Mg. 
May    May    1916;   p  257 ;  pp   12*;  50c. 
Chlorination 

Ionides,  S.  A. — The  Dry  Chlorination  of 
(  0 triplex  Ores.  [Speaks  in  particular  of 
the  system  which  was  started  but  not  fin- 

ished by  the  Bunker  Hill  &  Sullivan  Mg.  & 
(  .invent  Co.,  Ida.  Lead  and  zinc  sul- 
I  hides  were  the  principal  ores], — M.  &  S. 
P.  May  27   1916;  p  781;  pp  7*;  20c. 

Mill  and  Smelter  Costs 

Hamilton,  Fletcher. — Concentration  of 
Quicksilver  Ores  in  California.  [Tests 
are  being  made  as  to  the  applicability  of 

concentrating  before  the  thermic  treat- 
ment. High  extraction  by  water  concen- 
tration and  flotation  is  claimed] — Mg. 

World  May  27  1916;  p  HOT;  pp  1;   10c. 

Lyon,  D.  A.;  Keeney,  R.  M—  Feasibil- 
ity of  Western  Electric  Metallurgy.  [Dis- 

cusses the  pig  iron,  steel,  copper  and  zinc- 
smelting    in    electric    furnaces    and    gives 

■  sis  on  the  same.  It  is  concluded  with 

a  talk  on  the  hydro-electric  power  ques- 
tion].—Jnl.  Elect.  Power  &  Gas  April  29 

1916;  p  331  ;  pp  3%*;  35c 
Storey,  O.  W. — Review  of  Progress  in 

Electrolytic  Iron.  \  \  naper  read  before 
She  American  Electro.  Chem.  Soc.  Be- 

sides a  review  of  the  process  and  its  pos- 
sibilities an  estimate  sheet  of  a  complete 

plant  is  given], — Chem.  Kng.  May  1916; 

p  178 :  pp  :;:li  ;  35c 
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CHEMISTRY   AND   ASSAYING 

Chemistry 

Lomax,  J. — Micro-Chemical  Exati 
tion  of  Coal  in  Relation  to  Its  Utilisation. 
[From  a  paper  read  before  the  Manches- 

ter Geological  and  Mining  Sue.  The 
chemical  properties  as  detected  In  the  mi 
croscope  are  brought  out,  as  also  are  the 
methods  of  preparing  the  slide], — (  oil  . 
Guard.  -May  12  1916;  p  909;  pp  1  ;  35c. 

Analysis 

Jenkins,  O.  P. — Phosphates  and  Dolo- 
miies  of  Jolinson  County,  Tennessee 
[The  geologic  history,  mineralogy,  occur- 

rence analyses  of  samples  and  geological 
structure  of  the  country  are  all  consid- 

ered].— Res.  of  Tenn.  April  1916;  p  51; 

pp   50*. 
Assaying 

   Use  of  the  Slide  Rule  in  Calcu- 
lating Base-Bullion  Assays.  —  Met  & 

Chem.  Kngg.  May  15  1916;  p  561;  pp  1; 
30c. 

METALLURGY 

Electrometallurgy 

Storey,  O.  W. — Review  of  Progress  in 
Electrolytic  Iron.  [A  paper  read  before 
the  American  Electrochem.  Soc.  Besides 

a  review  of  the  process  and  its  possibili- 
ties an  estimate  sheet  of  a  complete  plant 

is  given]. — Chem.  ling.  May  1910;  p  178; 
pp  3%  ;  35c. 

Vail,  R.  H—  Tin  Smelling  at  Perth  Am- 
loy.  N.  J.  [Bolivian  concentrates  are  han- 

dled here  and  the  first  tin  was  produced 

on  Mar.  7.  The  concentrates  are"  firs! 
smelted  and  cast  into  anodes,  after  which 

thev  are  electrolyticallv  refined]. — E.  &  M. 

J.  May  27  1916;  p  927;  pp  '-'%*;  25c. 
Vom  Baur,  C.  H.— The  Rennerfelt  Elec- 

tric Arc  Furnace.  [A  paper  read  before 
the  American  Electrochem.  Soc.  Details 

of  its  construction  and  operation  are  giv- 
en].—Chem.  Eng.  May  1916;  p  191:  dd 

1'*;  35c. 

Thermic  Metallurgy 

Feldtmann,  W.  R. —  The  Mines  of 
Ashanti  Goldfields  Corporation.  West 
Africa.  |The  history,  methods  of  mining, 
geology  and  origination  of  the  company 
are  given.  These  arsenical  ores  must  first 
be  roasted  and  are  then  evanided]. — Mg. 
Mag.  May  1916;  p  257;  pp  12*;  50c 

Vail,  R.  H  —  Tin  Smelting  at  Perth  Am- 
boy,  A\  /.  [Bolivian  concentrates  are 
handled  here  and  the  first  tin  was  pro- 

duced on  Mar.  7.  The  concentrates  are 
first  smelted  and  cast  into  anodes,  utter 
which  they  are  electrolyticaly  refuted  | 
E.  &  M.  J.  May  27  1916;  p  927;  pp  2% 

Hydro-Metallurgy 

Vail,  R.  H.— Tin  Smelting  at  Perth  [m- 
hoy,  N.  J.  [Bolivian  concentrates  are 
bandied  here  and  the  first  tin  was  pro- 

duced on  Mar.  7.  The  concentrates  are 
first  smelted  and  cast  into  anodes,  alter 
which  thev  are  electrolyticallv  refined].— 
V.  &  M.  J.  May  27  1916;  p  927;  pp  i '.:5  c. 

Hydro-Electric 
Han  :       I  Uy. 

tf  oelcctrit    I  '  it.   from   a 
read  before    I  I 

cral  companies  operating  is  given     \  table 
showing   many   ol  ind   details 
i  egarding  them  is  given  also],     Ink 
I  ower   X-    ( .as    Ma;  103;   pp 

« 

Combustion  Engines 

Dearie.     (i. — /'  ■.,  I  );-en 
I  A  papei   '  Yorkshire 

section  of  the  Inst  of  1  li  t  Eng  A  very 
complete  description  is  given  oi  a  com- 

bustion engine  using  this  kind  of  gas.  Lu- 
ll, starting  the  i  ngine,  purifying 

thi  gas,  gas  composition  and  consumption 
and  many  other  items  ol  interest  are  giv- 

en].— Coll'}  Guard.  Maj  12  1916;  p 35c. 

Steam   and   Steam    Engines 

Clarke.    A.    V.  tt'i        'lanl    Losses   at 
High  Altitudes.    [A  general  discussion  of 
the  losses  on  account  of  tin   generation  of 
steam.   Curves  and  formula?  are  given]. 

Comp.   Air   May   1916;   p   7989;   pp  1%*; 
20c. 

Gas  Producer,  Producer  Gas 

Trautschold,    R. — Cos    Producer    I  on 
trol.       [On    the    vapor    control,    pi     In   er 
reactions,  and  water  vapoi  cooling  of  the 
fuel  bed].— Pract.    Eng     Mav    11    1916;    p 
459;  pp  1%  ;  20c. 

Miscellaneous  Power  and   Machinery 

   Loss  of  Power  in  Compressors. 
[Brings  out  causes  which  will  make  a 
mechanical  loss  in  the  air  compressor]. — 
S.  L.  Mg.  Rev.  Mav  15  1916;  p  21;  pp 

■>*■  -'-■ 

IV.     MISCELLANEOUS 

POWER    AND    MACHINERY 

Electricity 

Fay,  A.  H.— Coal  Mine  Fatalities  in  the 
United  States,  1915.  [Besides  tables  and 
description  regarding  accidents  lists  are 
given  of  permissible  explosives,  electri 
lamps  and  motors,  tested  prior  to  fan.  I, 

1916]  -I'.  S.  Bur.  of  Mines;  pp  30 

Miscellaneous  Costs 

Clarke,   T.    C. — The    Present   Statu 
the  American  By-Product  I  i  ke  Oven  In- 

dustry.    [Treats  on  costs  and  general  dis- 
cussion].—Met.   &    Chem.    Engg.    Mav    15 

1916;  p  601  :  pp  2'i     30i Testing 

Attchison,    Leslie. — The    i  f  the 
■   ■■.ion  of  Steel      |   \  paper  read  before 

the  Iron  &  Steel  Inst     Several  tests  were 

made  in  this  investigation  and  the  metal1 
logi . 1 1 > f i  ■.    hi    iteel  as  i  elati  I   :  i  corrosion 

.  given'l      Engg.  M.,,    12  1910;  p   161  .  pp 

35c. Hadfield,   K. :    Friend,  J     \. 
II    oj   Iron   and  Steel.      |A   paper   read 

before  the  Iron  &  Steel  Inst.    Experimen- 
tal  work   is  brought   out   a~   regards   the 

oj    manganese  and   •  at  bi  m   '  'it  the 
,,i  rosion  of  steel]      I  ngg     \1  ij    12   1916; 

, ,  1 1.-,    pp   |       I5i 

I  I. million.     I  I.  i, 

[silver    Ore*    in    (  alifornia. 
are  being  made  as  to  the  applicabilitj    of 
concentrating    befon         i     thermic    treat 
ment.     I  ligh  extractii  m  li  i      mi  i  n 
tration    and    flotation    i      i  [aimed].— Mg 
World  May  27  1916;  p  997;  pp  1  ;   10c, 

Martin.    \\  .    \l  ■  ntrat- 
ing   Tables      I  In   the   fori  ussion 
information  is  ■  ■   •   tests 
of  tables  with  wooden  and  glass  tops 
Mg.  Man    Vlaj    1916;  p  271  ;  pp    I;    iO 

Mitchell,     W     G         An     Experimental 
Wood-Preserving  Laboratoi  v     I  A  gi  neral 

tion    ol     i    plan!    for    testing    with 
some  detail-   of   the   equipment].     V 

rving  June  1916;  p  33;  pp  3 

Storn  Cope,  W.  C.  -The  Sand 
'lest    for    Determining    the    Strength    of 
1 1,  tonators.    [The  I  f  placing 

ior  in  a  bomb  idled  with 

and   finding   what  amount   of    sand   it   will 
crush  to  a  certain  t  The 

results   "i    some   tests   are   given].— I'.    S. Bur.  of   Mines  Tech 
20c. 

G     W.     Handling    the 
hurra  before 

the  American    Iron  &   Steel    Inst.     I 
ition    and   discussii  in   regarding   the 

:  d  correct  operating  of  the  fur- 
are  given]. — I.  Tr.  Rev.  lune  1  1916; 

p  121  I  .  pp   t* ; 
Metallography 

Attchison,    Leslie. — The    Theory   of    the 
sion  of  Steel.     [A  paper  read  before 

the  Iron  &  Steel  Inst.     Several  tests  were 

made  in  this  investigation  and  the  metal- 
lograpl  '  e!  as  related  to  corrosion 
is  given  |.     I  ngg    Ma  ml  ;  pp 
History 

Anders,  ,n,  R.  J. — Recent  Progress  in 
Flotation.  [From  the  Jnl.  of  the  Franklin 
Inst  A  review  of  the  recent  history  con- 

nected with  the  tlotat,  and  tend- 
n  ards  its  perfectii  >n  I  <  hi  m  I  i  . Maj   1916;  p  183;  pi 

Feldtmann,  W.  R.—The  Mines  oj 
Ashanti  Goldfields  Corporation,  West 
Africa.  [The  history,  methods  of  mining, 
geologj  and  origination  of  the  company 
ui  e  gi\  en.  These  arsenical  ,  i  es  must 
be  roasted  and  are  then  cyanided]. — Mg. 
Mag.  Maj    1916;  p  257;  pp  12 

Jenkins,  ( ).  P. — Phosphates  and  I 
mites  of  Johnson  County.  Tennessee. 
[The  geologic  history,  mineralogy,  occur- "  i  ■  of  samples  and  geological 

tructure  of  the  country  are  ,,11  consid- 
ered],— Res.  of  Tenn,  April  1916;  p  51; 

pp  56 

Financial 

Bailly,  M.  L.—The  Development  of  the 
French    Coal,    Iron    and    Steel    Industries. 

[Abst.    from    L'Information.     The  devel- 
opment of  a  syndicate,  a  new  iron  ore  re 

gion,  the  profits  and  sal  d  and  coke 
and  other   items  of   financial   interest  are 

lit  out]— I.  &  C     fr.   Rev.  Maj    12 
I!    In;    p   -Ms;    pp    1  ;    35c. 

Dunn.  Gano.    -The  Water  Power  Situa- 
l ui  lading     Its     Fnancial     Aspect 

[Points  out   facts  which  give  the  financial 
man  the  aspects  he  retains  tow 

installations]      Bull.  A.  1.  M.   E. 
May    1916  ;  p  575  ;  pp  16  ;  35 

I  [agei ;  D  i  HI  Prop- ■ 
tii  n  are  ;n  en  on  the  topic  I      I     \   M.  J. 

Maj  27  1916;  p  930;  pp  1%*;  25c. 
Skinner.     \\       R        The     Mining     Manual 

and    I  1916.     [Alphabetical  list 
lescription   of   the   largei    companies 

of  the  world      \  list  of  mining  men,  defi- 
nition  of   terms   and   tables   showing  the 

production  oi  gold  and  crushed  ores  pro- 
ced  es  of  the  British  Em- 
pire an  nancial   Times,    I 

General  Miscellany 

Skinner.     W.     R. — The    Mining    Manual 
1916.     i  \  .,1  list 

companies the  world.     A  list  of  mining 
n    of    terms    and    tables    showill 
li  in  in  of  gold  and  crushed  oi  i 

ced  froi     •  the  British 

l.,,n- 

$6. 
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Silver. — Quotations  for  silver  per  fine   ounce  at   New 

York  and  per  standard  ounce  at  London  for  the  week  ending 

June  7  were  as   follows  : 

New  York 
Cents. 

      CS% June    1 . 

3. 
5. 
6. 

643 

64% 

66% 66% 

London. 
Pence. 

32% 

31 
31 

31  % 

31    15/16 
31   15/16 

MONTHLY  AVER  \<;r   PRICES  OF  SILVER. 

-New  Xork- 

Lonrion 

Standard  Oz. 

1916 
Low. 55% 

;,.;».. 

66% 

60% 

Vvg, 

56.775 
,6.755 

57.935 
64.415 

T.i  1 ... Avg. 

48.890 

48.477 l!i  926 

5H.034 
49.915 
49.072 
47.519 
47. ITS 

18.68 
19.885 

51.715 
55.038 

1916. 
Avg. 

26.875 
27.000 
27  080 
31.375 
34.182 

1915. 
Avg. 

22.744 22.759 
23.650 

23.259 

23.560 21.577 

22.950 

22.750 
23.600 

23.923 
24.640 
26.232 

Month.  High. 

•January           57% 
February           57 
March         69% 
April          731/' 
May         :;u 
June      
July       
August      
September      
'  >etober      
November     
i  lecember      

rear       49.690  23.470 

Difference  in  domestic  and  foreign  prices  explained  by  the 
fact  that  the  New  York  quotatii  ns  art  per  tine  ounce;  the  Lon- 

don per  standard  ounce  S  925  Hue. 

Copper. — The  market  to  a  large  extent  followed  in 

the  channels  noted  in  the  previous  report.  Demand  was  lim- 

ited and  price  concessions  by  second  hands  appeared  to  give 

a  weaker  tone  to  the  market,  but  on  closer  observation  the 

fact  that  selling  agencies  had  not  lowered  their  prices  proved 

that  the  market  had  lost  none  of  its  recent  strength.  Offer- 

ings of  spot  and  nearby  electrolytic  at  28  cts.  and  forward 

positions  at  27@27%  cts.  by  second  hands  constituted  the  only 

evidences  of  weakness,  and  at  this  writing  it  is  asserted  that 

reselling  is  about  ended.  Prospects  are  for  an  early  jenewal 

in  active  demand.  The  consuming  interests  who  have  been 

selling  were  rather  disappointed  by  the  failure  of  the  market 

to  weaken  under  the  liquidation.  As  has  been  pointed  in 

these  columns,  the  position  of  copper  cannot  be  bettered. 

With  producers  holding  orders  that  will  take  fully  80%  of 

the  output  for  the  rest  of  the  year,  either  or  both  reselling 

and  inactivity  can  have  little  effect  on  the  market.  This  was 

strikingly  demonstrated  last  week  when  the  selling  agents 

announced  the  same  quotations  for  delivery  after  August  as 

those  which  prevailed  toward  the  close  of  the  recent  buying 
movement. 

Discussion  has  come  up  as  to  whether  declining  munitions 

production  in  this  country  can  affect  future  copper.  It  is 

pointed  out  that  the  Allies  are  mainly  buying  steel  and  not 

placing  orders  for  shells.  One  important  copper  authority 

thai  copper  must  be  used  whether  the  shells  are  made 

hi  i  .it  abroad  and  that  this  change  in  war  trade  cannot  exert 

a  repressive  influence  on  the  red  metal.  Production  of  cop- 

per in  May  is  estimated  to  have  reached  190,000,000  lbs.,  of 

which     130,000,000    lbs.    entered    into    domestic    consumption, 

30,000,      lbs.    into    exports    and    30,000,000    lbs.    in    refiners' 
stocks  Exports  admittedly  are  small  in  contrast  with  foreign 

Imying,  but  expectations  arc  that  the  outward  movement  will 

greatly  increase  ovei  thi  ummer,  o  that  whatever  accumula- 

tion is  now  created  will  b<  quicklj  wiped  out  when  England, 

France  and   Russia  begin  to  ..ill   foi    larger  copper  shipments. 

Early  this  week  producers  reported  some  fair  inquiries 

from  London  for  small  lots  foi  Jul}  and  August  shipment. 

Domi  tii  demand  continued  quiet,  and  while  producers' 
prices  for  the  last  5  months  are  nominal,  owing  to  the  lack 

of  business,  il  is  not  doubted  but  that  these  prices  will  be 

paid    as    soon    as   domestic   buying    is    resumed.     For   August 

deliver)   of  electrolytii    sellei         Iced      i         ,  with  Septembei 
held    at    29%    cts.,    October   at    29%    cts.   and    November   and 

December  at  29  cts.  Casting  copper  for  August  delivery  is 

quoted  at  26%  cts.  and  September  at  20  cts. 

At  London  the  market  advanced  and  then  declined  sharply 

last  week,  but  opened  the  current  week  with  an  advance. 

Speculation  at  London  is  now  curbed  by  government  regula- 

tions effective  June  1,  all  copper  purchases  now  being  first 

subject  to  permission  from  the  Ministry  of  Munitions.  Last 

week  electrolytic  declined  to  £140. 

Quotations  for  copper  per  pound  at  New  York  for  the 

week  ended  June  7  were  as  follows: 

(For  Third  Quarter  Delivery.) 

June       I 

Lake. 

28@28%c 

28J  2SL.I- 

28®  28%c 
28  i  28  %c 
2S@23%C 
28@28%c 

Electrolytic. 
28@28%c 2S@28y2c 

28@2S1/'C 
28@28Msc 
28@28V2c 
2S@28y2c 

Casting. 

26@26%c 

26@26%c 26@26%c 
26@26%e 

6@26&c 
26@26%c 

Quotations   for  copper  per  ton  at  London   for  the  week 
ended  June  7  were  as  follows: 

Spot. 

-Standard- Futures. 

June   1   £  120 
2         12(1 

124 
121 

121 

0  0 

0  il 

o  o 

0  0 0  0 
0  0 

£118 
118 

IIS 

120 
121 

'  120 

Electrolytic. 

£140  0   0 

0   0 0  0 

140 

140 
140 

142 

142 
0      0 0     0 

MONTHLY   AVERAGE    PRICES   OF  COPPER. 

New  York — Lake  Superior. 

,         1916   . 
-Month  High. 

Januars      . .          25  50 
Februar;       28.50 
March           28.25 
April          30.00 

May          29.75 June       
July      
August      
September     
1  ictober      
November      
i  tecenibi  r      

Low. 

2::. mi 25.LT, 
27.25 

28  511 

28.25 

Average. 

24.101 
27.437 
27.641 29.40 
29  05 

Year 

1915. 

Average, 

13.891 

14.72 15.11 
17.398 

18.812 19.92 

19.423 
17.472 

17.758 17.925 

1S.S56 

20.375 

New  York — Electrolytic. 

Month 

January- 

February 

March 

April      
Mas      June       

July      

August    . 
September 
October November 
December 

High. 

25  ..ii 

28.50 

28.25 

3(1.511 29.  (5 

— 1916- 

Low. 

23.00 25.25 

27.25 

2S.25 

28  in 

Average. 

24.101 27    162 

27.410 

I1:.  65 

28.967 

Yea 

17.647 

1915. 
Average. 

13.707 
1  1.572 14.96 

17.057 
IS. 601 

19.173 
19.08 17.222 
17.705 

17.S59 
18.826 
20.348 
17.47 

Quotations    for   electrolytic   cathodes   are   0.125   cent    per   lb, 
less  than  for  cake,  ingots  and  wire  bars. 

New   York 
Casting -New  Yor 

  1916— Low. 

22,(111 

21   12'. 

25.50 

26.75 

26. nil 

Copper. 

k   , 

Avg. 

23, 11(15 26. 031 

'i,  210 

27.7U 26.692 

i   L.  mi: 

1916. 

A  \  g. 

88  mis 

1 02.760 
106.185 

in::  681 

104.794 

Ion   * 

1915. Avg. 

6(1.760 

63  392 66  235 

Month. 

i'VI>ri'ar\      .  .  .  . 

March        

High 

       27.00 
       27.75 

April               28.00 77, 161 77.360 

82  :'.5ii 

July       74.807 
1,7  :;.,u 

18.!   
72,577 

77.400 

-,i   pin 

Tin. — A  heavy  market,  caused  by  large  visible  supplies, 

continued  to  prevail  in  tin.  Prices  are  receding,  although 

slowly.  Sillers  report  that  business  done  in  the  past  )t  weeks 

has  n. it   inn  over  600  tons,  a  condition  that  reveals  the  extent 

1116 
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of  the  inactivity,  consumers  realizing  the  comparative  weak- 
ness of  the  market.     Spot  tin  last  week  receded  2  cts.   I 

cts.   and  opened   the   current   week   dowii    %   ct.  to    II': 

which  figure  some  sellers  were  willing  to  shade. 
Banka  tin  for  prompt  delivery  was  quoted  at    13  cts 

a  large  extent  the  efforts  to  promote  a  market   for   Banka  till 

are    responsible    for    the    heavy    market.     Batavia    inti 

realizing   the    difficulty    experienced    in    securing    Straits    tin, 
hope   to  supplant  that  tin   in  this  market.     Toward   tin 
very   heavy   shipments   of    Banka   tin   have   arrived   here   and 
are  now  afloat  to  this  country. 

The  May  statistics  would  have  proved  favorable  to  the 

metal  were  it  not  for  the  large  Banka  shipments  which  made 

up  for  the  loss  in  Straits  shipments  and  thus  put  the  total 
visible  supply  down  only  125  tons  at  19,61  I  tons.  American 

deliveries  totaled  5455  tons,  thus  taking  up  the  larger  arrivals 

in  May.  Straits  shipments  in  May  dropped  to  3965  Ions, 
with  4498  tons  Banka  tin  afloat. 

With  spot  offered  down  to  44%  cts.,  forward  positions 

were  also  quoted  lower  this  week,  June  being  held  at  41  cts., 
July  at  43%  cts.,  August  at  42  cts.,  September  at  41  cts.  and 

October  at  40%  cts.  Banka  tin  for  these  months  was  quoted 
at  2  cts.  under  these  figures. 

The  weakness  at  London  and  Singapore  is  attributed  to  a 

hear  campaign.  Permits  for  Straits  shipments  direct  to  this 

country  are  not  forthcoming,  but  are  available  for  shipments 

to  the  U.  K.  This  creates  a  surplus  of  tin  in  England  and 

has  aided  in  lowering  the  market.  Straits  tin  at  London 

declined  £7  15s  last  week,  with  the  Singapore  market  down 

£5.  This  week  London  opened  £2  5s  lower  and  Singapore  £3 
7s  fid  lower. 

Quotations  for  tin  per  pound  at  New  York  and  per  ton 

at  London  and  Singapore  for  the  week  ended  June  7  were  as 
follows : 

r-New  York-^,  Lore!.... 
Spot.  .Tune.  Straits  spot . 

June     1       45%c  I'.'o'  Lis:   10     0 
2        loo  I4%c  1S6     5     'i 
3       45c  44%c  186     r. 
5       44 'Ac  44c  184     0 
6       44%c  II.  ■  1st     0 
7       44V4c  44c  185     0 

MONTHLY    AVERAGE    PRICES    OF   TIN, 

,   1916   

ii 
0 
ii 
0 

NEW 

Month. l  fish. 

January           45  00 
February           50  00 
March          5S.no 
April           56.00 
May            52.00 
June       
July      
August      
September      
.  iftoher      
November      
J  >ecember      

I .. >\v 

lli. ST'- 

II  25 

46.25 
19  SO 

45.75 

A \ erage 

41.881 

50.48 

52  2i  i  . 
19.86% 

Year 

Singapore. 

£189  n 
ISO  li 

189  ii 185  I- 

ist       .1 
185   10 

YORK. 

1915 
Average, 

34  296 

18.934 ii   ; 

38.871 

in  31 

37  19 
34  386 
33.13 

33.077 
39  31 38.755 

38.664 

Lead. — \s     intimated    in     this    report,    the    American 

Smelting  &  Refining  Co.  reduced   its  price  with   the  opening 

of  June,  putting  the  quotation  down  $10  a   ton  to  7  cts 
York  and  6.92%  cts.  St.  Louis.     The  cut,  while   for  the  pr<  s 

cnt  rendering  the  market  easy,  is  expected  to  provide  the  basis 
for  a  firmer  market,  as  many  consumers  have  withheld  buj  ii 

until   prices  were  lowered  and  are  now  likely  to  place   theii 
orders.     Sellers   in   the   outside   market   lowered   their   quoti 

tions  to  a  parity  with   the  principal  producer.     The  demand 

for  lead  has  been  small  and  aside  from  one  200-ton  ord. 
a  government  arsenal  little  business  appeared.     The  failun 

the  foreign  governments  to  place  new  cartridge  contracts 

upset  some  calculations  of  further  heavy  buying  by  small  an 
munition    makers.     At   London   the   market    has   been   erratic, 

with   spot  advancing  and   futures  declining,  and   at  times   the 

reverse   being   the   case:     Last    week    spot    advanced    15s,   with 
futures  declining  2s  6d 

Quotations  for  lead  per  pound  at   Mev,   York  and  per  ton 

at  London  for  the  week  ended  June  7  were  as   I  .11    v 

f   New  York 
Indpts.     A.  S 

June     1 ...  7.20c 
...  7.20c 

3    7,   
:,    7   

6    ' 7    6.95c 

.i  V 

&  K. 

Co 

Spot. 
Futuri 7  50c 

E31    15 
.    ii 

32     0 i      . 
0 

ii 
31 31    1" 

n 

32 

0 
31    15     0 0 
32     0     0 

Ml  iNTHLJ 
AVER  VGE    PRIC1 

,   

-  -New 

York   

% ,   London   , 1916 1916. Month. 

■ 
Avg. 

Avg. 

Avg. 

.i  \ 

6  10 

6.271 March        

,■    o 

7.17 

7.7"'-. 

i       .... 

22.15" 
ir    .... 

Novem    i 
■ 

      .         4.675                   23.099 

Lead  Ore. — The  average  prices  for  lead  ore  in  the 

Missouri-Kan  i  Oklahoma  district  during  the  week  ended 
June  :!  saw  a  drop  in  price  of  another  Sin  over  the  $92  price 

of  the  previous  week.  \'o  sound  theory  other  than  the  dull 
speltei  market  can  be  given  as  a  primary  cause.  Most  of  the 

on    sold  for  $82,  though  some  changed  hands  at  $80.     B 
er,   were  obtained  in   a   few  cases  on   Saturday. 

I  hi  re  wen    I  688,  I  10  lb        I  i  oncentrates  produced  durii 
week   and  the  total    for  the  year  to  date  was    18,185,362  lbs 

These  quantities  had  respective  values  of  $70,15(5  and  $ 

260      The    production    was    off   another    approximate    ';■ 
lbs    for  this  past  week. 

MONTHLY  AVERAG       I        CES  OF  JOPLIN    LEAD  ORE. 

Month. January P.  bruan 

March 

April      .     .     . 

May     June      

July 

August    .  . . 

Si  pt eml  -  . 
.  ictober \'..\  ember 

1 1. ,  . 

High. 

too.  00 

US. III. 

.    oo 

Low. 

oo 

s:  00 

73.15 

1915. 

17.00 

17  mi 
Is. 7. i 

50  ... 

18.25 

51  80 

71.375 

Year             

Zinc  Ore. — Tn  the  Missouri-Kansas-Oklahoma  district 

the  same  conditions  of  a  week  ago  were  prevalent  during  the 

week  ended  June  3.  The  top  price  was  down  $5  to  $90,  while 

the  price  foi  poorer  grades  increased  from  $tiO  of  the  pre- 
vious week  to  $65  for  the  past  week.  The  market  stiffened 

on  Saturday,  the  last  day  of  the  week.  There  were  pro- 
duced during  the  week  11,653,610  lbs.  of  concentrates,  which 

was  slightly  higher  than  the  previous  week.  Total  for  the 
,..!i  to  date  was  309,665,784  lbs.  and  the  respective  valui 

each   was  $427,766  and  $15,351,291. 
Calamine   was   in   fair   demand  at   from   $50   to  $62.50   per 

ton    and    there    were    produced    during    the    week    141,250 

bringing  the  total  of  the  year  to  date  at  17,968,050  lbs.     These 
had  value;   of  $3795  and  $677,424  respecti 

MONTHLY    VVERAGE    PRICES  OF  JOPLIN   ZINC  ORE. 

Month 
January 
i-vi.t  uar;' 

Han  1 April       May       
June       
1 1 1  p.        

i 

ember 
i  I,  i  .i,. X..'.  .-..ii..  I 
:  i,  cembi  i 

year 

High. 

[00   10 

I ..  .'. s   !)g  00 

Average 

1 19.75 

I 

I  |  i  .... 

S7.no Spelter,  \ii.i  an  extended  period  of  inactivity  it 

appears  thai  speltei  has  about  re:, die. 1  the  turning  poinl 

1  ,abor   troubles   at   Joplin   are  likelj  ''    '  • 
understood  that  the  hoistermen  are  planning  to  strike,  while 

re  prices  have  i  aused  cuts  in  the  wa  Ii      The  mar- 
ket   last     week    continued    to    recede,    but    open.. I    the    CU 

[h  ■      nd   fairlj    ...  live  on  buying  I". 

and   dealers.     Spot   sprite!    receded   to   I-  cts    New   York  and 

ts    St.   Louis  and  on   Monday  advanced    '.,    ct.     Ore  pro- 
ducers had   been   considering  curtailing  night   work   in 

,'  ,  i    the  mi  tal  market  and  with  the  various  di 

ments  now  in  an  eml. mo  stage  it  is  likely  that  something  will 

ill  ,  ompel  highei   pri  i      ind  a  probable 

that  prevailed   before   the  decline  set  in  last   April. 
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That  large  consumers  felt  spelter  had  seen  its  best  days  is 

evidenced  by  the  easiness  in  galvanized  and  brass  products, 

especially  sheets.  At  London  spelter  declined  sensationally 

last  week,  spot  dropping  £2  I  and  futures  £25,  but  on  Monday 
the  market  came  £5  higher,  apparently  on  advices  from  this 
side. 

Quotations   for  spelter  per  pound  at   New  York  and  per 
ton  at  London   for  the  week  ended  June  7   were  as   follows: 

New  York. 

Spot       13c 

'  Spo 

£75 70 

70 

73 
76 

ES    OF    .' 

—Londoi 

t                1 
n     0         t 
ii     ii 

ii     ii 

a     0 

II    II 

II    II 

3PELTEE 

,   Lo 
1916. 
Avg. 

89.840 97.840 
100.720 

9S.103 
39    .07 

ominal  th 

1   N 
'"mures. 

:67     0     0 

., 

       13c 
60     0     n 

-. 

       13c 60     0     0 - 
      i:: ',.- 

63     H     0 
      13%c 

66     ii     n       15%c 63     H     0 

MON' 

I'HLV    A 

High 19.42% 

.    21.17% 

.    20  50 

.    19.37% 
,    17  50 

VERAGE    PRIC 

Month. 
January 
February 
March       
April      
May       
June        

—1916   ■ 
Low.         Avg. 
17.30         18.801 
is:  67%     20  094 
16.50          18.40 

17.75          IS. 76 
L3.75         15.9 

1915. Avg. 

6.519 8.866 
10.125 

11.48 15  825 
22  625 

20.803 

16  110 14.493 1  t  196 

16.875 16  675 

i'ii.y 

Avg. 

30.819 
39.437 44.27S 

48.942 67.320 

100.320 
98.150 
68.250 

September    . 
64.400 
64.196 

NTovembei 

\\  240 

89.153 

■    months;    spot    : 

13.914' 

Market    n 

66.959 

•For  the 
first    niiu 

ereafter. 

MISCELLANEOUS METALS. 

ham  prices  have  sagged  slightly  on  competition  for  business 

by  Mime  furnaces  about  to  start  operations.  Steel  making 

gradi  s  averages  in  May  advanced. 

Ferromanganese. —  Business  continues  quiet,  with  mar- 

ket slightly  easier.  Domestic  furnaces  are  quoting  $225  fur- 
nace for  delivery  after  July,  which  naturally  makes  the  $350 

price  asked  for  spot  English  80%  out  of  the  question,  as 
consumers  are  in  no  haste  for  the  alloy.  One  English  maker 

has  instructed  its  agent  to  quietly  shade  its  price  of  $175  for 

1917   contracts,   a   development   intimated   in   this   report  last 

Quicksilver. — Liquidation  by  banking  interests  con- 
tinues to  affect  quicksilver  and  consumers  are  not  making 

many  purchases.  Spot  declined  to  $74  per  flask,  which  is  the 

asked  price,  although  it  has  been  definitely  established  that 

sales  have  been  made  at  $70  per  flask.  The  market  is  weak 

and  heavy  and  further  declines  are  in  prospect. 

Antimony.. — The  market  continues  weak  and  inactiv- 
ity prevails.  Sellers  are  offering  good  brands  at  21(5  25  cts., 

but  there  is  no  telling  what  price  a  firm  offer  may  yield. 

The  market  is  wholly  nominal  and  American  producers  who 

found  conditions  attractive  when  antimony  was  selling  at 

15  cts.  are  now  planning  to  let  down  on  output. 

Aluminum.— Demand  continues  fair,  with  prices  firm 

and  unchanged.  Sellers  report  some  domestic  buying  of 

nearby  delivery,  with  the  leading  interest  still  taking  orders 

for  1917.  Spot  No.  1  virgin  ingots  are  quoted  at  59@60  cts.. 

with  pure  98  td  99$  held  at  57@58  cts.  and  No.  12  alloy 

remelted  at  18@50  cts.  For  1917  delivery  the  price  continues 

at  35  cts. 

Nickel. — Export  business  has  been  a  feature  of  the 

recent  market,  sellers  reporting  considerable  business  done. 

Ordinary  forms  hold  at  45@50  cts..  with  electrolytic  5  cts. 
higher. 

Finished  Copper,  Brass  and  Other  Products.— Pri
ces 

on  full  and  cut  lead  sheets  have  been  lowered  by  makers  as 

It  of  tin  easiness  in  the  primary  markets.  Brass  prod- 

ucts have  also  been  shaded.  ..wing  to  the  decline  in  spelter. 

Copper  ami  aluminum  are  firm  and  unchanged.  The  f
ollow- 

ing prices  are  all   f.  O.  b.  mill: 

inc           $22.  50«5   
ontract    i"  "''''', ■,,;,,, 

Sh.  •  i    aluminum,   out:  ide   market,   pr   '1    s   ment.    (0  00@  90.00 
Coppei    wire          \\i  "    "  •" 

copp.  ..    hot    rolled        :;•  :'   ;; 
Sheel  copp.   He  'i     ix%nm  v   
High   bra         I    .       wire  an  i   rods       ::„'-       e 
Low  brass     I  i  id   rods           39.500    2.00 
Bronx.   I                    '     '       '  l- ■"" 
Brom   i       '    "-  "   
Cut    lead   sheets       .'  ';'"   ■    ■  ■ 
Full  lead   sheets        8-50(8   

Pig  Iron— Foreign  demand  Foi  bessemer  iron  has 

formed  the  principal  Eeaturi  of  the  market.  Italy  and  France
 

a,.,.  negotiating  Eoi  extensive  amounts  and  now  that  shipping 

rates  an  lowei  pro  pei  I  are  for  the  i  losing  of  a  considei 

able  tonnagi  Bi  semer  has  hardened  in  price  to  $21  and  in 

1  mi  vallej  is  asked.  Basil  .  ii  steady,  at  $18. 

Fbundrj   gradi      are  quiet   in  all  districts,   while  at   B
irming- 

PRICES-CURRENT. 

Acids— Muriatic     lSdeg       3.00  to 
Muriatic,   20  rteg       3.2o  to 
Nitric,  36  cleg   "'  /  to 
Nitric,    10  deg   08%  l" 

Alcohol— U.   S    P.,   gal.   grain       2.70  to 
Denatured     lss    proof,    gal   ,       ^-bj  J° 
Wood,  97  p.  c   '"  t0 

Alum— Powdered,  lb   °-"''>  '" Ground,    lbs   '   041  7° 
i.u     lb   '"  to 

Ammonia —                                                                                ftoq  . 

Miniate,  white  grain,  lb   08  a  to 
Muriate,  lump     ' '  to 

Arsenic— White,   lb   m;  „  jo 
tied,   lb   ''■'  t0 

Barium    Chloride— Ton      UO.OO  to 
Nitrate,    kegs,   lb   Is  tu 

Bismuth— Metallic,  lb       3.11  to 
Si.l. nitrate       !  "'  l" 

Bleaching   Powder— Drums,   100  lbs       6--'°  to 
Bcrax— 100  lbs.,   car  lots       S.00  to 

Coke— Connellsville   furnace        2.50  to 
Foundry       3.00  to 

Copperas— Spot,    lb       '  •"'"  t0 
F La°t 'half nese7Spot. .:::::::: ::.v:: : ::::::: Soo  tS 
Ferrosilicon,    50%      

Ferrotitanium,  per  lb   
"x 

Fuller's  Earth,  100  lbs   x"  to 

Glaubers   Salts,    bags   ('°  to 
Calcined    •   

Iron  Ore — Bessemer,  old  range,  ton   
Bessemer,  Mesabi      
Non-Bessemer,    old   range   
Non-Bessemer,   Mesabi   

Lead— Granulated,    lb   '  ,',  ,  '" 
Brown  sugar      ';',.'  ,,, 
White   crystals         '  *  )° 
Broken,  cakes       1  " I  •.  iwdered      

Litharge,    American,   lb   ":l  '" Mineral   Lubricants—                                                            .  ,  . 

Black   summer         '  i" 
9Q  „r     15  c    t           

Cylinder,  light!  filtered,  gal   21  to 
Neutral,    filtered,    lemon.    20   gr   •■'    -      ' 

\v   1  grade,  30  gr   lB»   '" 

Paraffin— High    viscosity      
-""-    '" 

Naphtha   1  New    V..rk  1—    Gasoline,  auto   \i  , 

Benzine,  59  to  62°,  gal   •       —>  TO 
Nickel  Salt,  double   "'X;  J° Single         2 
Petroleum —                                                                            ,-  ,„ 

Crude   (jobbing),    gal   '•>  10 
Refined,    bbl   

Platlnum-Oz.   ret    s"  ""  to 

Potash  Fertilizer  Salts — 
Kainit,  min.   16%  actual  potash.      

Muriate,   SO  to  85%,   basis  80%.  ton. ....... .4    to 
I,,, .1,    ..,.,  I,    sulphate.    90    to    !■:,<•,.    basis    ot  ̂   ̂   ̂  

II  ,1,1  s   ii.     .1  111      1-  1"      Ktnil  pel  isli               N.iniii  ;1 Potassium —                                                                            --  t(| 
Bichromate           ,'-'-  . 
Carbonate,  cal.  96  to  98%       L-2g  , 
Cvanide,   bulk,   per    L00?!   ;.-.'  )" 
Chlorate          ,',,; 
Prussiate,  yellow        !■  "  "J 
Prussiate,    red            '  ■■"  '" 

Saltpeter— Crude,   lb   !,'':' '  ■   to 
Refined            -;:' 

Soda— Ash,    M    (43?S    basis),  bbl       1-25  to 

StrontiaNitrate.ea.sks.il.   
'•'  '" 

Sulphur—                                                                                ,     -0  , 

Crude,  Ion       -;,•■  . 
Flowers,    LOO   lbs       -■'' 
Roll,    100   lbs       1'1"  "' 

Tin     Bichloride,   50  .    LOO  lbs      17.25  to .',  .-i.ils.    i.i.ls.    lb       :: 

Oxide,  lb   ;  '" 

Zinc  Chloride   
'''  '" 

3.20 

3.7.0 

.us 

.08% 

2.72 

2.70 

.71 

.09 

.08% 

.OS 

.08% 

.IS 

.06% 

.70 

115.00 .19 
3.20 

3.15 

8.00 

S.50 

2.77. 
3.50 
2.00 

37.0  no 

277,. Oil 

85.00 .121,4 

1.05 

.70 

2.50 

4.17, 

4.20 3.70 

3  55 

.15% 

.1  1 

.15% 

.15 

.17% 

.09% 

.1  I 

.17, 

.26 

.38 

.211 

.30 :::',', 

.29% 

0S% 

.11 

.IS 

.12 

86.00 

32.00 
175.00 

47.0.00 

32.00 

.60 
1,7.7 

1. 1111 

,66 

1.50 
1.77. 

.Ill 

.36% 

1.7.(1 

.46 

29  1111 2  sn 

2.25 

17.77, 

.33% 

.20 



Dividends  of  United  States  Mines  and  Works 
  Gold,  Silver,  Copper,  Lead,  Nickel,  Quicksilver,  and  Zinc  Companies. 

NAME  OF  COMPANY 

Acacia,  g   
Adams,  sic   

Alimn'L  C   
Alaska  Uoldnelds.. 
Alaska  Mexican,  g.. 
A  kl-s-.i  Mines  Sec 
Alaska  Treadwell,  g 
A  laska  U  mted,  g — 
Allouez   

Amalgamated,  c. 
Am.  Sm.  At  K..  com 
Am.  Sin.  &  R..  pf.. 
Am.  Sm.  Sec.  A  pf. . 
Am.  Sm.  Sec.  B  pf.. 
Am.  Zinc,  L.  At  Sm 
Anaconda,  c   
Annie  Laurie,  g   

Argonaut,  g   
Arizona,  c   
Atlantic  c   

Bagdad-Chase,  g.  pf. 
Bald  Butte  ,g.  s   
Baltic,  c   
Beck  Tunnel  Cou. . . 

Big  Four  Expl   

Bingnam-N.  Haven 
Board  of  Trade,  z 
Bonanza  Dev  — 
Boo  tin  Reorganized 
Boss,  g   
Boston  &  Colo.  Sm.. 
Bost.  At  Mont.  Con. 
Breece,  1.  s   
Brunswick  Con.,  g. . 
Bulllou-B  At  Champ 
Bullwhacker,  c   
Bunker  Hill  Cou.  g. 
Bunker  Hill  At  Sull. 
Butte  Alex  Scott.... 
Butte-Ballaklava,  c. 
Butte  Coalition,  c. 
Butte  At  Superior,  z. 
Caledonia,  1.  s.  c   
Calumet  At  Ariz.,  c. . 
Calumet  At  Hecla,  c 
Calvert,  z   
Camp  Bird,  g   
CardirT.s,  1   
Carisa,  g.  s.  c   
Cashier,  g   
Centennial  Eureka. 
Center  Creek,  1.  z. . . 
Central  Eureka,  g. . . 
Century,  g.  s.  1   
Champion,  c   
Chiel  Cou   
Cuino  Copper  c   
C.  K.  At  N.  g   
ciicr,  g   
CUff.  s.l   
Clinton,  g.  s   
Colo.  G.  Dredging.. 
Colorado,  s.  1   
Columbus  Con..l.s.c. 
Combination,  g.  ... 

Comstock-  Phoenix. 
Con.  Mercur,  g   
Consolidated,  g   
Con.  St.  Gothard,  g. 
Continental,  z   
Copper  Range  Co.,  c 
Creede  United,  g   
Cripple  Creek,  g.  pf. 
Cripple  Ck.  Con.  g.. 
Croesus,  g   
Crown  King   

Cumberland-Ely,  c. 
Dull.  z.  1   
Dalton  At  Lark,l.s.c 

Daly-Judge   
Daly,  g.  s.l   
Daly-West,  g.  s.l.... 
De  Lamar,  g.  s   
Diamondfleld,  g   
Dillon,  g   
Dr.  Jack  Pol  Con... 
Doe  Run,  1   
Ducktown.  c   
Duluthdt  Utah   

Eagle  At  Blue  Bell.. 
Elkton  Con.,g   
El  Paso,  g   
Ernestine,  g.  s   
Federal  Sm.  com . . . 
Federal  Sm.,  pf   
Flndley.  g   
Florence  Annex  — 

Florence  (Goldfle'd) Frances  Mohawk,  g. 
Franklin   
Fremont  Con.,  g. . . . 
Free  Coinage,  g   
Frontier,  z   

Gemini- Keystone,  1. 
General  De  j.  Co   
Glanville.  z   
Golconda   
Gold  Chain  g   
Gold  Coin  of  Victor. 
Gold  Dollar  Con.,  g. 
Gold  King  Con.,  g.. 
Gold  Roads   
Gold  Sovereign   
Golden  Centre,  g.. . . 
Golden  Cycle,  g   

Colo  . . 

Colo Mich.  . 
Alaska 

Alaska 
U.  S... 
Alaska 
Alaska 
Mich.. 
Mont  . 

U.  S... 
U.  S... 
U.  S... 
U.  S... 
Mo. . . . 
Mont. . 

Utah.. 
Cal..  .. 
Ariz.. . 
Mich.  . 
Cal..  . . 
Mont.. 

Mich.  . 
Utah.. 
Utah.. 
Utah.. 
Wis.  . . 
Colo  . 
Nev. .. 

New. 

Colo  . . 
Mont.. 

Colo  . . 
Cal.... 
Utah.. 
Mont. . 

Cal.  ... 
Idaho. 
Mont.. 
Mont.. 
Mont.. 
Mont. . 

Idaho. 
Ariz... 
Mich.  . 
Wis.  .. 
Colo  . . 
Utah.. L'uih.. 

Colo  . . 
Utah.. 
Mo.... 
Cal.... 
Utah.. 
Mich. . 
Utah  . 
N.  M.. 

Colo  . . 
Alaska 

Utah.. 
Colo  . . 
Colo  . . 

Utah.. 
Utah.. 
Nev... 

Nev... 
Utah.. 

Colo  . . 
Cal.... 
Mo.... 
Mich.. 
Colo  .. 
Colo.. 

Colo  . . 
Cal... 
Ariz... 
Nev. . . 
Wis.... 
Utah.. 

Utah.. 
Utah.. 
Utah.. 
Idaho. 

Nev... 
Colo  . . 
Colo  . . 
Mo.... 

Tenn. . 
Utah.. 
Utah.. 
Colo  . . 

Colo  . . 
N.  M.. 
Idaho. 

Idaho. 
Colo  . . 
Nev. . . 

Nev. . . 
Nev... 
Mich.. 

CaL... 
Colo  . . 
Wis.... 

Utah.. 
N.  Y.. 
Wis.... 
Ariz. . . 
Utah.. 
Colo  . . 
Colo  . . 
Colo  . . 
Ariz... 

Colo. .. 
Cal.... 
Colo  . . 

Number 
Shares 
Issued 

1,438.989 
80,000 

200,000 
250,000 

180.000 
500.000 
200.000 

180,200 
ioo.ooo 

1,538.829 
500,000 

500,000 
170,000 
300,000 

83.220 
2,331.250 

25.000 
200.000 

'  100.666 

84.819 
250,1   100.000 

1.000.000 
500.000 
228.689 
120.000 

300,000 
999,395 
408.500 

15.000 

100.000 
200.000 
300.000 
ioo.ooo 
450.000 
200.000 

327.000 
75.000 

250.000 
1,000.000 
272.672 

2.605.000 
617.412 
100.000 

78.672 
1,750,000 
600.000 
600.000 

900.000 

100,000 
100.000 
100.000 

1.   I.1IIH1 100.000 

877.046 
869.980 

1.431.900 

1110,(1110 

300.000 
1.000 

200.000 
l.i   .I.HI0 

283.540 
320.000 

785.000 
1.000.000 

2.500.000 
100.000 

22.000 
394.001 

600,000 
125.000 

2.000.000 
200.000 
400.000 

1,300,000 
60,000 

2.500,000 
300.000 
150.000 
180.000 

80.000 
732.000 

1,250.000 
3.000.000 

65.785 
973.300 

50.000 
893.146 

2.500.000 
490.000 

300.000 
60.000 120.000 

1, 250.000 
1.000.000 

1.050,000 
910.000 
166,318 
200,000 

10.000 
1.239 
5.000 

120.000 
2.800 

850,000 

100.000 

1.000,000 
2,500.000 

5,750.370 
300,000 

1.800.000 
275,000 

1.5011,1100 

Par \  al 

25 

100 

100 
100 100 
100 

25 
50 100 

5 

"25' 5 
1 

25 

0.10 

5 
1 
1 
5 
1 

10 
25 
25 

1 

10 

1 

10 
10 

10 
15 
10 
1 

10 
25 

1 
25 
1 
I 
1 

25 

10 

1 
1 

25 

1 
5 
1 10 

100 10 

0.20 

5 
1 
1 
1 
1 

10 
25 

100 

1 
5 

10 

6 
1 
1 
1 

20 
20 

5 
I 

0.02>5 

100 
5 

20 1 
5 
5 

100 
100 

1 
25 

2.60 

100 

|ol> 

100 
25 

25 

1 

25 

Dividends  on  Issued  Capitalization 

Paid  In 
1916 

1,100,000 

2i.ij.iii  11 54,060 
250,000 

5011,0011 

510,000 

750,000 

5,993,750 

16,000 

20,000 

25,000 664.000 

11,897 

2,931. 
361.700 1,334,8 

1,500,000 

113.5S4 

1O0.OIK1 55,000 
14,000 

2.080.000 
87,704 

1,087,475 

691,101 

25.000 
150,000 

22.000 
150.000 

Total  to 
date 

$136,194 
778.000 

1,655.000 
403,250 

90.000 

15,780,   2,045,270 
350,000 

103,444,983 

29,833,333 
55.671.386 
11,210,000 
16.260.000 

1.108.820 
171.251.771 

439.561 

20,220.434 

990.000 
202.394 

1,354,648 

7,950.000 
940,000 

20.000 
960.493 

78.000 
1,425,000 

299,871 

40.850 402,350 

63.225.000 
220.000 

203.315 

2,768.400 10.000 

846.000 

17,427,000 
221.354 
125.000 

4. 7cm.  000 

8.451.169 
1,247,431 

24,483,049 

130.750.0110 

3.933 10,243,964 
125,000 
60,000 

26.160 4.000,000 

635  .01111 

799.159 
392.087 

13,080.000 438,565 

7.7S.5.470 
171.828 

115. lino 
90,000 

60.000 
875.000 

2.600,01X1 212.623 
873.000 

50.000 
1,265.000 
380.000 
11.430 

561.000 

15.759.950 
187.500 
45.000 
80.000 

247,300 

242.760 

390.000 33.000 

350,1100 

1.230.000 2,925,000 
6.606.000 

2,777.620 14,650 

156,250 
90,000 

3,156,309 

1,600, 1"  HI 10,000 
447,600 

3,647.460 1.707.545 

565,   

2,708,760 
12,096,662 

350.000 50.000 
840.000 

541.000 
2,238,148 

264,000 
180,000 
178,416 

2,380.000 

3.143.922 
15,400 170,000 

160.000 
1.350.000 

100,000 

1,351,808 150.000 

31.571 

33.000 
7.698.300 

Latest 

Dec.  25.'12 
Dec  18,'09 

Apr.  10,'16 
Jan.  lO.'lo 
Nov.28,'15 
Nov.  1.'06 May  29/16 

Feb.  28,'W 

Apr.  10,'Hi 
Aug.  30,'15 
Mar.  1, '16 
Mar.  1,  '16 

Apr.  1,  '16 

Apr.  3,  -16 Apr.  10,'13 

May  20,'16 
Apr.  22.'05 
Mar.25,  '16 

Apr.  1, '16 
Feb.  21. '05 

Jan.  1, 

Nov.  1,  '07 

Dec.  31, '13 
Nov.  15, '07 

May  15,'16 
Dec.  20,'15 
Jan.  15, '11 
Oct.  28.  '11 

Apr.  26,'16 
Dec  10, '14 

Oct.. ...'02 
May  15.  '11 Dec.  15,'13 

Sept.15,'15 
July  11, '08 
July  1.  '07 

May  4,  '16 

May  «.  
"" 

Jan.  lO.'lo 

Aug.  1,  '10 

Dec.  1, 

Mar.  31.'16 
May  5.  '16 Mar.20.'16 

Mar..23'16 
Dec.  20. '10 
Jan.  1,  '16 
Oct.  1.  '15 

Dec...  '06 

Apr   '04 
Apr.  25,'I6 
May  I.  '16 
Mar  6.  '06 
Fob.  15.' Ml 

May  7.  '16 
May  7,  16 

Mar.  31,  '16 
Nov.  ..  '04 
Feb.  5,  '14 

Jan.  1,  '13 
Dec.  ...'03 

Feb.  23.'16 
Mar.l5.'13 (let.  14    '07 

Dec —  '06 
Nov.li.,'11 
June25.'13 
Mar.. . .  '02 
Oct.  14.  '08 
Dec.30,'15 
Mar.  15,'16 
July... .'06 

Jan   '02 
Mar.... '04 

May  2.  '08 

May... '01 
Sept.29.'10 
Nov.  25  '09 
July...  .'01 
Apr.  1, '16 

Max....  '97 
Jan.  15. '13 

Aug.23,'11 
Sept.  . .  '05 Nov.  ..  '05 Mar.20,  Ml 

Dec.  6,  '13 
May  I.  '12 
Mar.  10, '15 
Dec.  20,'15 

May  10, '16 
Feb.  25,'14 

July  5.  '15 

Jan.  14,  V" 

May  22,' 
Sept.  . .  '06 
Jan.  20,  '08 

Apr.  2,  '11 Jan.  1.  'Oh 
Aug.  2,  '16 
Dec.  1,  '15 

Dec  26,  '09 

Dec.  9.  '13 
Mar.  15,' 10 
Mar.  I, '16 
June  4, '09 
Dec.  15. '15 

May  25,' 13 
Feb.  14,  '09 
Dec.  1.  '12 
Nov.  1,'15 
Nov.  . .  '06 
Nov.14,'12 

Apr.  1.  '16 
May  in.'ir, 

$0.01 

.10 

"'!o6" 

.30 
1.50 
3.77 1.00 

1.75 1.50 

1.25 
.50 1.50 

.50 

.ma 

.30 

.50 

.10 

.04 

2.00 

.02 

.05 

.20 

.05 

.20 

.10 

.10 

.76 

4.00 
.10 
.06 
.10 

.01 

.02,^ 

.40 

.15 

.50 

.25 

10.75 

.03 

2.00 

15.00 
.05 

.llji 

.01 

.00  J-a' 

1.00 

!o.5 .05 

6.40 

.05 

1.00 .01 
.05 

.10 

.30 

1.00 

.03 

.20 

.15 

.05 

.03 

.01 

.05 

10.00 

1.60 

'oo;, 

.04 

.00J.J 

.05 

.02 

.10 

.05 

.10). 

.25 

.25 

.15 

.25 

.02 

.01 

■00,S 

.76 

.25 

.04 

.05 

.02 

.10 

.16 

1.50 

1.00 

.01 

.06 

.10 

.05 6.00 .05 

1. 00 
2.00 

5.00 1.25 1.00 

.10 

.03 

.02 

.00>i 

.01 

.26 .00K 

.04 

.02 

NAME  OF  COMPANY 

Golden  Eagle,  g... 
Golden  Star,  g   

Gol'd  Corn.  Fra.,  g. 

Ooldfleld  Con   
Good  Hope,  g.  s   
Grand  Central,  g.  ■ . 

Grand  Gulch.  c.  0. . 
Granite,  g   Gwin,  g   
Hazel,  g   

Hecla.  s.  1   
Hercules   
Hidden  Treasure,  g 
Holy  Terror,  g   
Hornestake,  g   

Hope  Dev   
Horn  Silver,  1.  s.  z.. 

Imperial,  c   
Independ'ce  Con.,  g 

Inspiration  Con   
Inter'l  Nickel,  com. 
Inter'l  Nickel,  pf.... 

Intern'l  Sm.  At  Ref. 
I  nterstate-Callahan 
Iowa,  g.  s.  1   
Iowa  Tiger,  g.  s.  1... 
Iron  Blossom.  1. s. g. 

Iron  Cap  pfd.  c   
Iron  Clad,  g   

Iron  Silver   
Isabella,  g   

Isle  Royale,  c   
Jamison,  g   

Jerry  Johnson,  g... 
Jim  Butler   

JoplinOreAtSpolt.r Jumbo  Ext.,  g   

Kendall,  g.   

KencflckZluc   
Kennecott   Kennedy,  g   

King  of  Arizona,  g. . 
Klar  Piquett,  z   Knob  Hill,  g   

La  Fortuna.  g   

Lake  View    
Last  Dollar,  g   
Liberty  Bell,  g   
Lightner.  g   
Linden,  z   

Little  Bell,  s.  1   
Little  Florence   Lost  Packer   

Lower  Mammoth... 
Lucky  Budge,  z   
MacNamara,  g.  s.. . . 

Magma,  c   
Mammoth,  g.  s.  c... 
Manhattan- Big  4.  g. 
Mary  McKlnney,  g. 
May  Day   

Mary  M  urphy.g.s.l.z 
Mexican,  gr.s   
Miami,  c   

Mine  La  Motte,  1... 

Modoc,  g.  s   M in' oil.  .11    g.  s   

Mohawk,  c   

Moh'k  Com.  Lease. 
Moh'k  (Goldfleldl.. 
Moh'k  Jumbo  Lease Mon'ch-  Madonna,  g 

Mont.  OrePurch.... 
Mont-Tonopah,  g. . . 
Monument,  g   

Morning  Star  Drift. 
Moscow,  s.  1.  c.  z. . . . 
Mountain,  c   
Mountain  View   
Mt.  Diablo,  s   
Mt.  Rosa,  g   

Napa  Con.,  q   
National,  g   

National  Lead,  com 
National  Lead,  pf. . 
National,  z.  1   

Nevada  Con.  c   
Nevada  Douglas. .  . 
Nevada  Hills,  g..... 

Nev.  Keystone,  g.... 

Nevada  Wonder  — 
New  Baltic   New  Century,  z..... 

Newhouse,  I.  c   New  Idria,  q   

New  Jersey,  z   
Now  Zealand  Con.. . 
North  Butte,  c  g.  s. 
North  Star,  g   
i).  I'.  David,  z   

i  lid  Colony,  z   

Old  Dominion  Co.,  h 
1  H.i  Dominion,  mots 
1  lid  town  Con.,  g. .. 

Ontario,  s.  1   

Ophir,  g.  a.   
Opohongo.  c.  g.  s — I  Ip'lIUO.  Z   

Oroville  Dredging.. 
Orovllle  Union,  c. .. 
Osceola,  c   

Osceola,  1.  z   
Parrot,  c   
Peacock   
Pearl  Con.,  g.  a.   

Colo  . . Ariz... 

Nev... Nev.. . 

Colo... 
Utah  . 
Nev... 
Alaska 

Cal.... 
Cal.... Idaho 

Idaho 
Cal.... 
S.  D... S.  D. . . 

Cal.... 

Utah  . 
Ariz. . . Colo.  .. 
Ariz.. 

V.S... 

U.  s. .. 

Idaho 

Colo. .. 

Utah.. Ariz.. . 

Colo. .. 
Colo... Colo... 
Mich.. 

Cal. . . . 

Colo. .. Nev... 
Mo.... 

Nev... 
Mont 

Mo... 

Alas.. 
Cal.... Ariz... 
Wis.  .  . 

Wash. 
Ariz... 

Utah.. Colo. .. 
Colo. .. Cal.... Wis  .. 

Utah  . Nev... 
Idaho. 

Utah.. Mo.... 

Nev... 
Ariz.  .. 

Utah.. 
Nev... 

Colo. .. 

Utah.. Colo. .. Nev. . . 
Ariz... 

Mo. . . . 

Colo. .. N.  M.. 
Mich.. 

Nev. .. 
Nev. .. Nev. . . 

Colo. .. 

Mont  . 

Nev... 

Colo. .. 
Cal.... 

Utah.. 

Cal.... Utah.. 

Nev... 

Colo. .. 
Cal..    . 

Nev... 

U.S... 
U.S... 
Mo.... 

Nev. . . Nev.  . , 

Nev. . . 
Nev... 
Nov 
Midi.. 
Mo.... 

Utah.. 
Cal. . . . 

1     - 

Colo. .. Mont  . 

Cal.... Wis.  . . 
Mo.... 
Ariz... 

Ariz. . . 

Colo. .. 

Utah.. 
Nev. . . 

Utah... 
Wis    .. 

Cal.... 

Cal Mich.. Mo. 
Mont . 

Wis. .. 

Wash. 

Number 

Issued 

480.915 
400,000 
922,000 

3,559.148 

600 

600,000 239.845 
430.000 

100,000 

900.000 

1.000.000 
1.000.000 

30.000 

600,000 251,160 
500,000 
100,000 
600.000 

2.600.000 
920.687 
380,315 

89.126 
100.000 460.000 

1,666.667 
3.000 1.000.000 

33,481 
1,000,000 500,000 

2.2..O.00O 
150.000 
390.000 

2.500.0O0 
1.718,021 
400,000 

[,660,000 
500.000 

200.000 
250.000 
100.000 

21111.01 10 

20,000 

1,000,000 250.000 

500,000 
1.500,000 130.551 

102,255 

1.020 300,000 

1. 000.01  XI 

150.000 

1,000,000 400 

734,576 240  000 

400,000 
762.400 

1.309.252 
800.000 370.000 
201,600 747,113 
300.000 

500.000 

355.682 IOO.OOO 

600.000 
710,000 

600.000 
1 .000.000 

80.833 
1.000.OO0 
300.000 

2.400 

797.601 

250,000 
139,720 

60.000 994,860 

100.000 
760.000 
206.554 
243.676 

500.000 

2,1X10.000 922.860 
746.000 

638,  187 

l.llls.'Jlll 

70.000 

300.000 600.000 

100.000 100.000 

675.000 
430.000 

250,000 120.000 

69.909 293.353 

162,000 
':.soo,'>i; 

160.000 
201.600 

s'.l-.'o- 

490 

iv. : .■.  .1 
52.164 

96.150 98.000 229.850 

5.000 

1.970.710 

Par 
\al 

$1 

5 

10 
100 

1 

2.50 1 
10 
1 

0.25 
1 

10 
1 

100 

1 
1 

10 
1 

20 
100 
100 
100 
10 

1 
10 

211 

1 
25 
10 

0.10 

II  10 

1 
I 
5 

io'
 

10
0 

1 

1 

1 

1 

1 

1 

10 
1 

1 
1 

100 

1 

5.00 

.10 

1 

0  25 
5 
3 
6 

10 
1 
1 

26 

1 
1 

1 
25 
1 

26 
1 lull 

1 
7 
1 

100 

inn 
1 
5 
6 
6 

1 
25 

10 

.. 

100 

1 

15 
10 

1 

10 

26 

1 
lixi 

3 

0  26 

loo 

6 

2, 

5 
10 

100 

Dividends  on  Issued  Capitalization. 

Paid  in 1916 

2.400 8.600 

600.000 1,250,000 

716,370 

'20,666 

1,901,676 
267.378 

690,000 

154)1666 

17.180 

llij.'Jl.o 
!,800,00 

120.000 

111.11  o 

40.000 

2.054,51,3 

700,000 

Ji ........  1 

1 

45,000 1.000,000 

100.000 

130,00 

60,000 

14,76$ 

673.060 

Total  to 
Date 

$98,916 

120,000 

92.111 
28,999,831 941.250 

1,646.200 

8.600 

■1-1,..'" 
1,114,000 

12,000.000 

172. 0OO 41.27 1.32: 

5,000 
5.68'J.lloo 

300.000 

281,375 
1,149,669 

23,601.266 

6,614,824 4,100.000 
3.220.000 
270.167 

25  179 
Z,6So!oO0 

23,381 
50,000 

5,050.000 
742,500 
150.000 

378.300 

188,982 
22,004 

609,6! 1,556,000 40.000 

7,800.000 
1.801.001 396.000 

167,500 
70.000 

1.200.500 102,500 

180.000 
1,752.795 

331.179 
11,200 60.000 430,000 
37,500 

67,000 46.800 

40.399 360.000 
2.360,000 

30.248 1.169.306 

284.000 

50.134 

171.360 

7,454,442 
300,000 275.000 

130.000 

4.575.000 
115.000 

668.000 198.000 

40.000 
9.448.119 

530.000 

27,124 B54.400 

67,480 4,216.250 
12.564 

19.897 1.840,000 

570,000 

9,235.793 32,479,061 

60,000 
20.975.S 

125,000 

373.716 

61.700 

35,000 

1.170.000 
600.000 

1.930.000 129.666 

144.000 

162.67" 

13.917.500 

71. sis 

II.-  in 2,11 

'."Jo.TO'.i 

152,600 

187.216 

Latest 

Sept. ..  '01 
Mai.  I.,,  ,1. 

Oct.  31.  '15 

Jan.... 

Mar.  1,16 

Apr. in.  '10 
Jan.   5.  '15 

May  2o.'i6 
May  15,'lli 
Sept. . .  '00 
Jan   '00 
Dec  31,  15 

June  24 '07 

Apr   '01 

May  1.  '!•. 
Mar.  I, '16 
Mav  I,  'II, 

Mav   2,    11 

■i 

Jan.  15. '15 

Apr.  15.'16 
Dec.  31,' 15 
Nov.  ..  '06 
Dec.  31, '15 

Mar....  01 

Mar. 31. '13 

Jan   11 

Nov.5,'14 

Feb.  2. '16 May  1.  '16 

Mar.  31, '16 

Apr.  3.  '16 

Apr.  29,'I6 
Mar.3L'16 
June...  '00 

Aug.  2.  '09 Dec  16,'I2 Auk.    1,'13 

Oct   '112 

May  lo.'lii Feb.  23. '03 

Jan.  31.  16 

June... '06 
Her.  31.  '15 
sept.'::.' 10 

Jan   "08 

Dec.  15.'I5 

Apr.  23. '06 
May  2.  '10 
Apr.  20,'16 

Aug,  16,'ll July  28.'14 

May  211. '16 Dec.  in.!.. .1 11110    1,  '1  1 

May  I6.'16 

Jan  23,  '04 

Oct.  20.  'II 

Oct    1.    '15 
Feb.  1.  '16 
July  22,'08 

Nov.  20  '11- 

May  16.  11 

Dec.  80.'12 

Sept  26  11. 

Dec.  20.14 

May  14.  'OS 

Aug.  '"..  'on 

Jan.;-.  '00 

Nov.  8,  '05 

July  20.  11 

May  1.  '11 
Mar.  31. '16 Mar.  I.  '16 

Mar.  31. '11; 
Jan.  1.  '13 Nov.  20. 

July  15. '15 

Nov.  20 '07 Mar.    2,'ie 

Mar.  7,  02 

Apr.  17. '16 

May  lb.'ll 
Nov.  7.  '01 

Aug. :.  '06 
Jan.  25. '12 

Jai    ,'] 

-.■it    1 

Mar  21, '16 
May  12.  10 

Apr.  29.' 16 
Oct.  1.  '12 May  I5.'16 M 

Sepl   6   11 

to.01 

.06 

.10 

.10 

.26 

.02', 

.01 

.02 

.26 

.01 

.10 

.30 

.10 

.01 

.66 

.01 

.05 

.20 

.04 

1.25 

5.00 

1.50 

2.00 .50 
.10 

.06 

.10 

.01 
1.00 

.02 

.00>« 

.01 

.07.S 

.10 

.10 

1.00 

.05 

.12 

.25 

.00ii .02  U 

.02 

.06 

.05 3.00 

.05 

.03 

.25 

.01 

12.00 
.02 
.50 
.06 

.02 

.02 

.02 

.07 

1.60 

.20 

.01 

.10 

7.00 .08 

.30 

.03 

.01 

15.00 

.10 

.01 
3.00 

.03 

.44 

.06 

.10 

.01 

.40 

.10 

l.OO 
1.76 

.05 

.1 

.12)* 

.10 

.03 

.05 

.60 

.01 

.10 

1.00 

.60 

.60 

.20 

.04 

.25 
260 

.OOJi 

.30 

.10 

.01 

10.00 
12 

.10 

1  .  11 

.06 
15 

.20 

Corrected  to  June  1,  1910 
Continued  on  lie  \t  page. 
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Dividends  of  Mines  and  Works— Continued 
NAME  OF  COMPANY 

Petro,  g.  s   
Pharmacist,  g — 
Phelps.  Dodge  <fe  Co 
Pioneer,  g   
Pittsburg,  1.  z   

Pittsburg-Idaho.  1.. 
Pitts  Silver  Peak... 
Platteville.  1.  z   
Plumas  Eureka,  g.. 
Plymouth  Con   
Portland,  g   
Prince  Con.,  s.  1  — 
Quartette,  g.  s   
Quicksilver,  pf   
Quilp,  g   
Quincy.c   
Ray  Con.,  c   
Red  Bird,  g.  s.  c.  1 . 
Red  Metal,  c   
Red  Top,  g   
Republic,  g   
Richmond,  g.  s.  1... 
Rocco-  Home,  1.  s. . 
Rochester  Ld.  A  L. 
Round  Mountain,  g 
Sacramento,  g   
St.  Joseph,  1   

St.  Mary's  M.  L.... 
Schoenh'r-Waru.z.l 
Scratch  Gravel   
Seven  Tro.  Cn.,  g.  s. 
Shannon,  c   
Shattuck-Ariz.,  c — 
Silver  Hill,  g.  s   

♦Silver  King  Coal'n 
Silver  King  Con  — 
Silver  Mines  Expl.. 
Sioux  Cons.,  1.  s.  c 
Skidoo.  g   
Smuggler,  s.  1.  z   
Snowstorm,  c   
Socorro   
South  Eureka,  g — 
So.  Swansea,  g,  s.  1.. 
Spearfish,.  g   
Standard  Con.,  g.  s. 
Standard,  c   
Stewart.  1  z   

Stratum's  Crip.  Ck.. 
Stratton's  Ind   
str'n's  Ind.  (new)g. 
Strong,  g.   

Utah.. 
Colo. .. 
U.S... 
Al'sfca 

Mo..  . . 
Ida.  .. 

Nev  . . 
Wis.. 
Cal.  .. 

Cal.... 
Colo... 
Nev.. . 

Nev. .. 
Cal.  .. 
Wash. 

Mich. 
Ariz.  . 
Mont.. 

Mont.. 
Nev... 

Wash. 
Nev... 
Nev... 
Mo.  .. 

Nev... 
Utah.. 
Mo.  .. 
Mich.. 
Mo.  .. 

Cal... 
Nev  .. 
Ariz  .. 
Ariz  .. 
Nev... 

Utah.. 
Utah.. 
N.  Y. . 
Utah.. 
Cal.  .. 
Colo  .. 
Idaho 

N.  M.. 
Cal.  .. 
Utah.. 
S.  D... 
Cal.  .. 
Ariz  . . 
Idaho. 

Colo  .. 
Colo... 

Colo... 
f-nlo... 

Number 
Shares 
Issued 

600.000 
1.500.000 
450,000 

5. 000.000 

1.000.000 
1.000.000 

2,790,000 
500 150.625 

240.000 

3.000.000 
1.000.000 
100.000 
43.000 

1.500,000 '.10.000 

1,460,804 
300.000 
100,000 

1,000.000 

1.000.000 
54.000 

300.000 

4.900 
889.018 

1.000.000 

1,464.798 
160.000 
10  000 

1.000.000 
1.453.007 
300.000 

350.000 
108.000 

1,250,000 
637.6S2 
10.000 

745.3S9 

1,000.000 

i,600.666 
377.500 
299.981 

300,000 
1,500.000 
178.394 

425.000 
1,238.362 
2.000,000 
1.000.000 
1.000.000 

1.000.000 

Pai 

Val 

t  1 

1 

Hill 

Dividends  on  Issued  Capitalization 

Paid  in 
1916 

2.70O.O00 

lsu.ooo 

75,000 

330,000 
774,404 

.152,350 

1,120.000 

211.000 

36,250 

767.500 

375.000 

63.758 

18,865 
104,950 

Total  to 
Date 

$65,000 
91.500 48.371,527 

2,041,526 20,000 

249,104 

840,600 179,500 

2,831.294 172,800 

10.357  080 
200.000 

375,000 
1.931.411 

67.000 

22.107.500 
5.350.591 

72.000 

1.200,000 128,175 

85.000 4,453,79 
152.500 

190,846 
363,964 
308.000 

10.620,248 

6.080,000 
90.000 
20.000 

252.743 

750,000 

3,762,500 88,200 

13.959,885 -T^.i.ir. 

250,000 
872.105 
365,000 

2,235.000 
1,169,610 

I08,:ao 

1.346,784 
287,500 165.600 

5,274.408 69.500 

2.043.297 300.000 

5.028.568 
691.250 

2.275.000 

Date        Amt. 

Aug.  9, 
Feb.  1, 

Mar.  31. 
Oct.  7, 
July  15, 

July  15, Dec.  1. 

June  15 
Apr.  8. Dec.  29, 

Apr.  20, 

apr.  1. July  31, 

Apr.  8, 
Feb.  1. 

Mar.  20, 
Mar.  31, 
Oct.  9, 

Apr.  1, 
Nov.25, Dec.  28. 

Dec.  23, 
Dec.  22, 

July  1, 

Aug. 25, 
Oct.  22. Mar.  20. 

May  29. 

Sept.  20. 

Feb.  1 

Apr.  1 

Jan  30. 
Apr.  20, 

June  24 

Apr.  1 

Apr.  2" 

June  16 
July  20 Oct  2. 
Nov.22, 

Oct.  I", 
Feb.  15, 

May  15 

Apr.  3. Jan.  7, 

Nov.  17 
Sept.  8. 
Dec.  31. 

Sept.  6. 
Dec.  23, 

Jan.  31 
July  9. 

80.04 

.00^ 

.00 

.03 

.02 

.04 

.02 
10.00 

.06 

.24 

.03 

.06 

.20 

.60 

.01 
3.00 
.50 

.01 

4.00 

.10 

.01 H 

.01 

.02 

.50 

.04 

.00  >i 

.26 

2.00 

.20 

.02 

.02J-J 

.50 1.25 

.06 

.15 

.10 
2.00 

.04 

.01 

.03 

.01>S 

.05 

.07 

.01  a 

.01 

.25 

.50>4 

.05 

.02^ 

0.12 
.16 
.02 

NAME  OF  COMPANY 

Ida.  .. 

Ariz  .. 1.500,000 

1,499.792 

Superior  &  Pitts.,  c. 
Swansea,  s.  1   

Utah  . 
100,000 Tamarack,  c   Mien. . 

60.000 
Tam  arac  k-  Custer. . . Idaho 

2,000.000 Tennessee,  c   Tenn 

200,000 Tigutner    
Cal.... 100 

Tomboy,  g.  s   
Colo.. 

310.000 
Ariz... 

909.555 Ton. -Belmont,  g   
Nev. . . 

1,500,000 Ton. Extension,  g.  s. 
Nev... 

1 .272.S01 
Tonopah.  g.  s   Nev. . . 

1,000,000 Tonopah  Midway,  g Nev. . . 
1,000.000 Town  Topics,  g.  s... 

Colo... 1.000.000 Cal. . . . 

Mich.. 200,000 
loo.ooc 

Tri-Mountain,  c   
Tuolumne,  c   

Mont . 
800.000 

Uncle  Sam  Con,  s... Utah.. 500.000 Colo  . . 
1.250.000 

Union  Basin,  z   Ariz  .. 835,350 
United,  c,  pf.    Mont 

60,000 
United,  c,  com   

Mont . 

450.000 United,  z.  1„  pf.   
Mo.... 

19.556 

United  Copper,  c.  s. Wash. 
1,(1(10.1100 

United  (Crip.  Ck)  .. 
Colo... 4,009.100 United  Globe,  c.   
Ariz. . . 

23.000 
United  Metals  Sell.. U.  S... 50.000 
United  Verde,  c.   

Ariz... 

300.000 U.S. Red.  &  R.,com. Colo... 
69.188 U.  S.  Red  &  R„  pf. Colo... 

39.458 U.S.  S.  R.  &M.,com USMx 351.105 

U.S.  S.  R.  &  M.,  pf. USMx 486.350 

Utah,  c   Utah.. 

1,624.489 
Utah.  s.  1.  (FishSps) Utah.. 

93.000 
Utah- Apex,  s.  1   Utah.. 

528.200 Utah  Con.,  c   
Utah  . 

300.000 
Victoria,  g.  s.  1   Utah  . 

250.000 

Vindicator  Con.,  g. . 
Colo... 

1.500.000 
Wasp  No.  2,  g   

S.  D... 

600.000 

Wellington,  1.  z   
Colo.. 

10.000.000 Nev  .. 

1,788.486 
Wis.  . . 

Cal.... 
20.000 

White  Knob,  g.  pf. . 
200.000 Wllbert   Ida.... 

1.000.00C 
Wolverine,  c   

Mich. 
60.000 

Wolverine  &  Ariz„c Ariz  .. 
118.674 Work,  g   Colo  . . 

1.500.00C Yak   
Colo  . . 1.000.00C 

Yankee  Con.,  g.  s.  1. 
Utah  . 1.0O0.0OC Yellow  Aster,  g   Cal... 10O.0OC 

Cal. . . . 1.000.00C 
Yosemite  Drede...  .. 

Cal... 

24,000 

Number 
Shares Issued 

1-ar 

Val 

$1 

10 

6 
25 
1 

25 

100 

5 
1 
1 
1 
1 
1 

2  r,o 

25 

1 

Dividends  on  IssuedCapitalizatlon. 

Paid  In 

1916 

$255,000 

40,000 300,000 

375,0118 

vm:--- 

300,000 

315,000 

614,361 

B59, 1 12 4,061,2: 
132,050 

225,000 

90.000 
KHI.C00 
200.000 

Total  to 

Date 

Date      [Am. 

20,000 
20.000 

360,000 

15.000 
350.000 

$1,160,000 10.318,568 

334,500 
9,420,000 

40,000 6,206.250 

160,000 3.659,000 
2,555.934 

8,018.026 1,178.064 

13.300,000 250,000 

50.000 

234.00(1 
1,100,000 
495,525 
470,000 
444,244 
167,070 

1.500,000 6.125,000 
211,527 

40,000 440.435 
3.001.500 

11.000.000 
37,372,000 

414,078 

1,775,936 7.239,630 
17.654,810 

36,783,122 283,720 198,076 

9,375.000 207.500 

3.352.500 
619,4t6 
850.000 

536,545 
28,000 

150,000 

30,000 
8,760.000 53.403 
1.697,686 
2.007.685 167,500 
1,187.789 

1,043,006 102.583 

May  23. 
Dec.  21. 

Apr.  29. 
July  23. 
.May  1. 

Apr.  15, 
Jan.  3. 

Dec.  31. 

sept.  5. 
Apr.  1, 
Apr.  I, 
Apr.  21, Jan.  1, 

Nov.  7, 

Apr.  28' 

Oct.  30, 

Apr.  15, 

Sept.  20, 
Jan.  27, 
Nov.  16, 

Apr.  15, 
Aug.  6. 

Oct.  15, Dec.  21, 

Jan.  1, 

Mar.30. 

Sept.  '23 

May  3, 
Oct.  9. 

Oct.  1. 

Apr.  15 
Apr.  15 

Mar.  31, 

(lit,  21. 

Apr.  1. 

Apr.  10 

Apr.  23, 

Apr.  25 
May  15 
Mar.  15 

Jan.  15 

Sept.  29 

Feb.  in 

May  1. 

Apr.  1. 

Apr.  31 
Dec.  31 
Feb.  1. 

Apr.  6. 

May  20 July  16 

$0.03 

.38 

.05 

4.00 

.02 

.75 

".24" 

.01 

,12X 

.10 

.15 

,05X 

.00 

.02 
3.00 
.10 

.05 

.02 

.10 

3.00 

1.75 

.50 

.01 

.04 
15.00 

6.00 
.75 

1.00 
1.50 

.75 

.87  J4 

2.50 

.0'2>i 

.12* 

.75 

.04 

.03 

.02* 

.02 

.05 

.20 
10 

.01 

600 

.25 

.02 

.07 

.01 

.03 

.15 

.10 

Corrected  to  June  1, 1916 •Includes  dividends  paid  bySilverKing  Mb.  Co.to  1907-Si0.676.0OO 

Dividends  of  Foreign  Mines  and  Works 

NAME  OF  COMPANY 

AJuchitlan   
Amistad  y  Concordia  g  B 
Amparo,  s.  g   1 

Bartolo.  de  Medina  Mill1 Batopilas,  s   
Beaver  Con.,  s   
Boleo,  g   
British  Columbia,  c   
Buena  Tierra   
Buflalo,  Ont   
1  om;i. loin  Goldflelds   
Cananea  Central,  c   
1  lariboo-Cobalt   
1  lariboo-McKinney,  g  .. 
City  of  Cobalt   
Cobalt  Central,  s   
Cobalt  Lake,  s   
Cobalt  Silver  Queen  — 
l  'obalt  Townsite,  s   
Coniagas,  s   
(,'on.  Mg.  &  Sb..  g.  s.  c. 
Crown  Reserve,  s   
Dolores    
1 0011,-  m  ines,  s   

trellas,  (ElOro) 
El  i-a\  or   
ElOro,  g.  s   
El  Rayo.  g.  s   
El  Tnun.o,  c   
Esperanza,  s.  g   
Qr&nby  Con.,  c.  g,  s   
Greene-Cananoa,  c   
Greene  Con.,  c   
Greene  Gold-Silver,  pf. 
Guanajuato  Con   
Guanajuato  Dev.,  pf. — 
Guggenheim  Explorat. . 
Baileybury,  s   
Hedley   
Hinds  Con.,  g.  s.  1   
HolUnger.   
Ilmulco,  c   
Kerr  I.ake.  s   

:i'-a   

I. a  Republic*,  s   
La  Rose  con.,  s   

Mex.. 
Mex.. Mex.. 
Mex.. 
Mex.. 
Ont,  . 
Mex.. 
B.  C. 
Mex  . 

Ont.  . 
Can . . 
Mex.. 
Ont  . 
B.  C. 
Ont.  . 
Ont.  . 
Ont... 
Ont.  . 
Out.  . 
Ont.  . 
B.  C. 
Ont.  . 
Mex.. 
Ont. . . 
Mex.. 
Mex.. 
Mex.. 
Mex., 

Mex. 
Mex., 
B.  C. 

Mex. 
Mex. 

Mex. 
Mex. 
Mex. 
Mex. (int. 

11.  ('. 

Mex. 
out. 

Me  I. 
Ont. 
Mex. 
Mex. ont 

N  umbei 

Shares 
Issued 

60.000 

9.600 
2.000.000 

2,000 446,268 

2.000.000 
120,000 

591.709 
330,000 

1.000,000 
600.000 
600.000 

1,000,000 
1.250.0O0 

500,000 
4.761.500 
3.000.000 

1.500.000 
199,282 
800.000 

58,502 
1,999,957 

400.000 

1.000,000 
300,000 

3.500,000 
1,147,500 
260,020 

2.000,000 
450,000 149,985 
418.288 

1.000.000 
300.000 

640.000 10,000 

833.732 
50,000 
120.000 

6,000.000 
600,000 

10, lino COO.IKKI 
140,000 
400.000 

1.498.627 

20 

1 

20 

5 
5 
1 0  10 

10 
1 
1 
1 
1 
1 
1 
5 
5 

loo 1 
5 
5 

0.50 
1 

Dividends  on  Issued  Capitalization 

Paid  in 

1916 

Total  to Date 

100.000 

'  60,000 

200,000 

290  262 

449.956 

1.458,6! 

600,000 

13.339,71 

60,66o 

5  10.1100 

150,666 

149.862 

$237,600 
429.358 

2,032,176 
103,591 

55,870 650,000 
721,871 
615,399 

160,380 
2,787,000 

237,099 360.000 

295,000 
56,250 

138,3' 

192,845 
465,000 

315,000 
1,042.259 

8.040.000 

2.4I)7.'2J6 6.102.408 

1,374,866 600,000 

15,405.000 
210.000 

9,136,842 
140.410 

'20.000 

12,521.250 
6,050.341 
5,694.432 

10.544.000 
194  871 

600.000 
274,356 

36.668,916 
50.000 

B8.000 4,796.066 

975.000 
6,670,000 '2,770,700 

110.000 

6. 536.982 

Date      Amt. 

July  1, 
July  15, 

Feb.  10 Aug.  1, 

Dec.  31. 

Apr.  29 

May  8. 
Jan.  6, 

Jan. 30 
July  1. 

luly  15 
Mar.  1, 

Sept.  1 Dec.  1. 
May  15. 
Aug.24, 

May  29 
Dec,  1, 

Aug  20 Feb.  5, 

Apr.  1. 
July  15 

July  24 Mar.  1. 

Sept.30, 

Apr.  30, 
July  11 
Apr.  24 Aug.  28 Dec.  31. 

May  1 

May  29. 
Jan.  26, 
Mar.2S, 
Oct.  8, 

Jan.  I, 
Jan.  3, 

Apr.  5. 

Mar.  01 

l-Ho'27. 

May  IS 
Feb.  27 

Mar.  10 
Mar.31. 

Aug.  16 

Apr.  20 

$0.25 

1.28 

.05 

.60 

.12* 

.03 
5.00 
.15 

.24 

.05 .oiy 

.60 

.09 

.00* 

.01 

.01 

.02* 

.03 

.24 

.25 2.50 

.03 

.22* 

.50 

1.50 

.01 

.24 

.15 

.01 

.10 

1.50 1.00 

.50 

.40 

.07* 

?.00 16.00 .50 

.50 

.02 

.20 

1.00 
.25 
.90 
.06 
.05 

NAME  OF  COMPANY 

Number 

Shares Issued 

Las  CabriUas    Mex. . 
Le  Rol  No.  2,  g     B.  C. . 
Lucky  Tiger      Mex.. 
McKlnley-DarraghSav.  Out.  . 
Mexican.  1.,  pf.    Mex.. 
Mexico  Con    Mex. . 
Mexico  Mines  of  El  Oro  Mex. . 
Minas  Pedrazzini    Mex.. 
Mines  Co.  of  Am    Mex. . 
Mining  Corp. of  Canada.  Can.. 
Montezuma,  1.  pf.     Mex.. 
Montezuma  M.  &  Sm...  Mex.. 
Mother  Lode    B.  C.  . 
Naica,  s.  1    Mex.. 
N.  Y.  *  Hond.  Rosario.  C.  A 
Nipissing,  s       Ont.  . 
North  Star,  s.  I    B.  C.  . 
Paloma,  g    Mex.. 
Panuco    Mex.. 
Penoles,  s.  g    Mex.. 
Peregrina,  pf.    Mex.. 
Peterson  Lake    Out... 
Pinguico,  pf.    Mex.. 
Porcupine  Crown    Ont... 
I'ri'vol.oo'ia,  1  S.  J.)      Mex.  . 
Rambler-Cariboo    Ont... 
Rea  Mines.  Leasing   Ont. . . 
Right  of  Way    Ont. . 
Rio  Plata     Mex.. 
San  Francisco  Mill    Mex. . 
San  Rafael    Mex.. 
San  Toy,  s.  I     Mex. 
Santa  Gertrudis.  Hdgo,.  Mex. 
Sta.Gert'yOuadalupe,g.s  Mex.. 
Sta.  Maria  del  Paz    Mex. 
Seneca-Superior      Out.. 
Soledad.  s.  1...    Mex. 
Sorpresa.  g.  s     Mex. 
Standard,  s.  1      B.  C. 

Temiscanig'  A  Hud. Bay  Out. . Temiskaming,  s   ...     Out.. 
Tezlutlan,  c    Mex.. 
Tough-Oakes      Ont.. 
Tretheway,  s   Ont. . 
Wettlaufer-Lorrain,  s..  .  Ont. 
Yukon,  g  .  .        Y.  T. 

1,040 
120.000 
715.337 

2,247.692 
12.500 240.000 

180.000 
1.000,000 
900,000 

2.075,000 

5,000 

500.000 

1,250.0  0 100 

200,000 

1 .200.000 

1,300.000 3.000 
10.000 

120.000 
10.000 

2,401.820 

20.000 

2.000.000 6.000 
17.500 200.000 

1,685,500 

374.518 

6.000 2.400 
ll. (»)(>.   ' 
1,500,000 

60.000 

9.600 
478.8S4 

960 

19.200 

2.00O.OO0 

7.761 2,500.000 8.000 
531.500 

1.000.000 
1.416.590 
3.500.000 

Dividends  on  Issued  Capitalization 

Paid  in 1916 

150.221 

67,431 

140,000 600.000 

84.061 

00.0111 

Total  to 
Date 

Date       Amt, 

$591,400  June  3. 

1,435,520  Dec.  15, 
3.413.612:  May  20, 

4.742,630 

1,018.750 660,000 

4.478.500 497.500 
4.95S.600 
2.430.384 
402.500 100.000 

137.501) 3.190.000 

3. soil,   
14,040.000 

533.000 

9:1.600 

7.465,001 

0.101  OS' 

328,656 

336.206 

760,0110 480,000 
963,360 
327,500 

12,750 
66.1.011 
345.744 445.0S6 

6,798.260 510.000 

2,465,272 
0. '.100.000 

6.606.000 

1 

10 

11 

12 
08 
14 

'11 

'13 '15 

12 

■00 
'16 

Oct.  11.  '0: 

Jan.  1. 
May  1. 

Mar.  10. 

.1  U1H-20. 
Jan.  23. 

July  25, NOiv  10 Nov.  15. 

July'20, 

Jan    3. 

191.536 

"  50,000 

70.606 
10'2.671 

?i;'2.ono 

Apr.  26 Apr.  20, 

Feb.  1. 

Hoe.  1. 

Nov.  4, 

Sept.30, 

Sept.  1. 
Apr.  1. Apr.  15, 

Jan.  2, 

Apr.  I, 

Apr.  15, 

i  eb.  20 

Mac.  15 
Feb.  1, Oct.  15. 

Jan.  11, 
July  24. 

Nov.l 
" 

Mar.'27. 

Jan.  2, 

4.43y.S40 

3  979  - J" 

2,0   1 

1.940.250 

l.o34,15t; 1,955.000 

I'l',?'.! 

1,061,988 S56.3S6 

7. Sl,'.  too 

74s  May  15,'16 

Jan.  5.  ' 

M  y  10.' 

Nov.  10.' 

Mar,  15. 

Jan.  1.  ' 

Apr.  3. 

July  '.,. 

Oct.  2(1. 

Mar.31 

10.00 

J0.24 

.09 

.03 
3...0 

.25 

.96 

.06* 

12* 

.12* 

3.50 

.04 

.11 

S'283 .50 
.25 
.02 

6.00 

.0.00 

1.25 

3.50 

01  '. 

3.00 

.03 
1.00 

.1)1 

.06* 

.id'-.. 

.05 

1.00 

■2.00 

.01 

.24 

1.00 

2.50 .20 

8  oil 

'.1.00 
.02* 

3.O0 
.03 

1.50 
.12 
.05 

.00 

.07  K 

Corrected  to  June  1. 1916. 
1120 
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THE  power  of  a  nation  in  time  of  need  is  the  producing  power  of 
her  industries.  America  must  find  out  what  this  producing  power  is 

and  then  develop  it.  The  capacity  of  every  plant  must  be  gauged. 

The  ability  of  every  man  must  be  known.  For  War  is  Mechanical.  It  is 
Electrical.  It  is  Chemical.  It  is  Mining,  Manufacturing,  Transportation. 

It  is  EVERY  phase  of  Engineering  fused  into  a  single  industry— 

"THE  NATION'S  DEFENSE" 
Thirty  thousand  Engineers  and  Chemists  today  are  serving  YOUR  O  >t  N- 

TRY  without  pay.  They  are  making  a  survey  of  Y<  >UR  C<  >l'\TR\  S  Indus- 
trial Resources.  They  are  helping  YOUR  COUNTRY  to  FIND  ITSELF— and 

You!  They  are  charting  the  channels  of  commerce.  Sounding  each  source  ot 

supply.    So  that,  should  the  Day  break  when  War  must  come— 

Y(  IUR  ARMIES  in  the  held  will  be  but  the  crest  of  a  Wave  of  Industry, 

as  wide  as  the   American  Continent  and  as  dee),  as  the  American  Soul. 

That  YOUR  COUNTRY  may  know  what  the  Engineers  and  Chemists 

are  doing  the  Associated  Advertising  Clubs  of  the  World  have  pl
edged  then- 

services  to  the  President  of  the  United  States.  And  this  advertisement  pu
blished 

by  this  publication  free,  is  part  of  a  nation-wide  series  to  secure  
YOl  R  co- 

operation with  the  Engineers  and  Chemists. 

-  WHAT   CAN    I    DO 

This  is  doubtless,  the  question  you  are  asking  yourself.  Here  is  the 
 answer: 

If  you  are  a  manufacturer  co-operate  fully  with  the  Engineers  and
  Chemists 

they  ̂ n  do  their  job  quickly  and  efficiently;  if  you  are  a  working  man 
 help  your 

employer  to  help  the  Engineers  and  (  hemists  and  be  prepared,  
if  so  needed,  to 

be  a  Soldier  of  Industry,  behind  the  firing  line,  which  is  just  as  impor
tan  as  being 

a  soUier  on  the  firing 'line;  if  you  are  a  business  man  or  a  prof
essional  manor 

whoe'er  you  are,  help  mobilize  "<  iOOl  >  WI1 .1 ."  1"  ;  »tic  task  oi  the 

Engineers  and  Chemists  in  behalf  of  National  Defense  and  [nt
ernational  Peace. 

COMMITTEE  ON  INDUSTRIAL  PREPAREDNES
S  OF  THE 

NAVAL    CONSULTING    BOARD    OF    THE    UN
ITED    STATES JNAV/U-       ^tNOUUl  1N  CO-OPERATION    WITH 

THF  AMERICAN  SOCIETY  OF  C.V.L  E
NGINEERS 

S  Scan  Institute  of  Minin  '   '           1SfilNEERS 
IERICANI  I  1ETI 

ENGINEERING  SOCIETIES  BUILDI
NG  29  WEST  39th  STREET,  NEW  YORK 

Tell  the  advertiser  you  saw  it  in  the  Mining  and  E
ngineering  World. 



102 BUYERS'  INDEX  TO  EQUIPMENT  AND  MANUFACTURERS— Continued. 

**. i  A 

i  si  iii©: 
Under  this  head  is  listed  the  Equipment,  Supplies,  etc.,  in  general  demand  in  Mines,  Mills,  Smelters,  etc.,  and  the 

companies  or  firms  manufacturing  same,  whose  advertisements  appear  regularly  in  Mining  and  Engineering  World. 

PINE 
FLOTATION  OILS 

Pensacola  Tar  &  Turpentine  Company 
F.  E.  Mariner.  Pres.  Gull  Point,  Fla. 

FLOTATION 
"An  Oil  for  Every  Ore" 

PINE  OILS  -  PINE  TAR  OILS  -COAL  TAR  OILS  -WOOD  CREOSOTES 

General  Naval  Stores  Co.,  175  Front  Street,  New  York 

HARDINGE    MILLS FOR 

ECONOMICAL  FINE 
GRINDING 

HARDINGE  CONICAL  MILL  CO. 
120  BROADWAY, 

NEW  YORK 

and  Denver 
Steel  Crushers Denver  Quartz  Mills 

have  that  kind  of  reliability  that  constantly  and 
continuously  keeps  on  being  reliable. 

The  Denver  Quartz  Mill  &  Crusher  Co. 
216-17  Colorado  Bldg.,  Denver,  Colo.,  U.  S.  A 

Sintering  Fine  Ores 
FOR  BLAST  FURNACES  and  Other  Purposes 

Dwight  &  Lloyd  Sintering  Company,  Inc. 
Columbia  Building,  29  Broadway,  New  York 

Cable  Address :    Sinterer-New  York 

DORR CLASSIFIERS,  THICKENERS 
AGITATORS 

Write  for  Catalog  and  Data 
THE  DORR  COMPANY  (Engineers) 

SUCCESSOR  TO  TELE  DORR   (VANlOK  MACHINERY  COMPANT 

1009  17th  Street,  Denver,  Colo.  Cable  address  "Dorr" 
17  Battery  Place.  New  York  City,  N.Y.  Cable  Address  "Don-class" 
16  South  Street,  London,  England  Cable  Address  "Cyandoruiao" Code:  Bedford  McNeill  and  Western  Union 

Orotho  &  Carter,  Mexico  City,  Qeneral  Agents  foi  Mexico; 
N.  Guthridge,  Ltd.,  Sydney,  Qeneral  Agents  for  Australia, 

ABRASIVES 
Pumice 
Heil    Chemical    Co. 

Regrinding    Compound 
Lunkenheimer  Co. 

AERIAL  CABLEWAYS 
See    Cableways. 

AGITATORS 
-See  Cyanide  Equipment. 

AIR  COMPRESSORS 
Allis-Chalmers  Mfg.  Co. 
Chicago   Pneumatic  Tool   Co. 
Clayton  Air  Compressor  Co. 
De  Laval  Steam  Turbine  Co. 
Denver  Hydro  Co. 
General   Electric   Co. 
Hendrie  &  Bolthoff  M.  &  S.  Co. 
Ingersoll-Rand  Co. 
International  Steam  Pump  Co. 
Laidlaw-Dunn-Gordon  Co. 
Mdviernan-Terry  Drill  Co. 
Monarch  Eng.  &  Mfg.  Co. 
Nordberg  Mfg.   Co. 
Norwalk  Iron  Works  Co. 
Wellman-Seaver-Morgan   Co. 

Fuel  Oil 
Chicago  Pneumatic  Tool  Co. 
Ingersoll-Rand  Co. 
Standard  Oil  Co. 

Hydraulic Morse  Bros.  Mchy.  &  Sup.   Co. 

ALTERNATORS 
See  Electrical  Equipment. 

ALUMINUM  PRODUCTS 
Heil   Chemical  Co. 

AMALGAMATING 

EQUIPMENT 
Allis-Chalmers  Mfg.  Co. 
Chalmers   &   Williams. 
Hendrie  &  Bolthoff  M.  &  S.  Co. 
Johnson   Engineering  Works. 
Lane  Mill  &  Machy.  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Pierce,  L.  S. 
Traylor  Engineering  &  Mfg.  Co. 
See  also  Mercury. 

AMMETERS 

See  Electrical  Equipment. 

ASBESTOS   AND 
INSULATORS 

Asbestos  Products 
Heil  Chemical  Co. 
Packing 

Allis-Chalmers  Mfg.  Co. 
Goodrich  Co.,  The  B.  F. 
Jenkins  Bros. 

Pipe   Covering 
Allis-Chalmers  Mfg.  Co. 
Jenkins  Bros. 

ASSAYERS 
See  Professional  Directory. 

ASSAYERS   SUPPLIES 

See    Chemists'    and    Chemical 
Supplies. 

ATTORNEYS 

See  Professional  Dtrtatorg. 

AUTO  TRUCKS 
See  Motor  Truoks. 
AXLES 

See  Cars  and  Accessorim.         i 

BABBIT  METALS 
Skinner  &  Co.,   M.   B. 

BALL  MILLS  AND 
ACCESSORIES 

See  Crushing  and   O-rinMn* 
Equipment. 

BEARINGS 
Hyatt  Roller  Bearing  Co. 
Robins  Conveying  Belt  Oo. 

BELT   CONVEYORS 
See   Conveyors   and   Bl**atar%. 
BELTING   AND 
ACCESSORIES 

Belt  Dressing 

Chicago  Belting  Co. 
Gandy  Belting  Co. 
Cotton  Belting 

Gandy  Belting  Co. 
Leather  Belting 

Chicago  Belting  Co. 
Dick,  Ltd.,  R.  &  J. 
Goodrich  Co.,  The  B.  F. 
Schieren  Co.,  Chas.  A. 
Link  or  Chain  Belting 
Bartlett  &  Snow  Co.  i Link-Belt  Co. 
Morse  Chain  Co. 
Rubber  Belting 
Bartlett  &  Snow  Co. 
Chicago  Belting  Co. 
Dick,  Ltd.,  R.  &  J. 
Goodrich  Co.,  the  B.  F. 
Gutta  Percha  &  RubberMf«.0». 

Transmission   Belts 
Chicago  Belting  Co. 
Dick.   Ltd.,   R.  &  J. 
Gandy  Belting  Co. 
Gutta  Percha  &  RubDerMf«\0». 
BINS 

See  Hoppers. 

BLACKSMITH  TOOLS 
Chicago  Pneumatic  Tool  Oo, 

BLASTING  SUPPLIES 
See  Explosives,  etc 
BLOCKS 

See  Chain  and  Chain  B  looks, 

BLOWERS 
Abbe  Engineering  Co. 
Allis-Chalmers  Mfg.  Co. 
Connersville  Blower  Co. 
1  >e  JLaval  Steam  Turbine  Co. 
General  Electric  Co. 
Ingersoll-Rand  Co. International  Steam  Pump  Oo, 
Morse  Bros.  Mchy.  &  Sup.  Oo. 
Monarch  Eng.  &  Mfg.  Co. 
Nordberg  Mfg.   Co. 
Roots  Co.,  P.  H.  &  F.  M. 
Southwark  Fdy.  &  Mch.  Co. 
Worthington,  Henry  R. 
See  also  Fans. 

Advertised  machinery  is  the  most  dependable. 
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BOILER  GRAPHITE 

See  Graphite  Pmducts. 

BOILERS  AND 
ACCESSORIES 

tee  Steam  Boilers,   ete. 

BOOKS  AND 
LITERATURE 

Mining  World   Co. 

BORING 
CONTRACTORS 

Diamond  Drill  Contracting  Co. 
Btaley,  Harry  D. 
Standard  Diamond  Drill  Co. 

BORING  EQUIPMENT 

Im  Drilling  and  Boring  Equip- 
ment. 

BORTZ 

See  Drilling  and  Boring  Mquip- 
ment. 

BOSSHEADS 

See  Crushing  and  Grinding. 

BRAKES   (Hoisting) 
See  Hoisting  Equipment. 

BRASS  AND  BRONZE 

GOODS 
Jenkins   Broa. 
Lunkenhelmer  Co. 
National  Tube  Co. 
Wm.   Powell  Co. 

BREATHING 
APPARATUS 

Blmer,  H.  N. 
Slebe,  Gorman  &  Co. 

BRIQUETTING 
MACHINERY 

Traylor  Engineering  &  Mfg.  Co. 

BROKERS  AND 
BANKERS 

Craig,  W.  J. 
Damschroeder,   H.  L. 
Pearce,  W.  D. 

BUCKETS  AND 
BASKETS 

Ambureen  Co.  (Tramways). 
Link-Belt  Co. 
Traylor  Engineering  ft  Mfg.  Co. 
Wellman-Seaver-Morgan  Co. 

BUCKET  ELEVATORS 

See   Conveyors   and  Elevators. 

BURNERS   (Gas  and  Oil) 
Monarch  Eng.  ft  Mfg.  Co. 
National  Transit  Co. 
Wellman-Seaver-Morgan  Co. 

CABLEWAYS 

Aerial  Cableways 
Ambursen  Co.    (Tramways). 
American  Steel  ft  Wire  Co. 
Broderlck  ft  Bascom  Rope  Co. 
Flory  Mfg.  Co. 
Lldgerwood  Mfg.  Co. 
Morse  Bros.  Mchy.  &  Sup.   Co. 
Rlblet  Tramway  Co. 

Roebling's  Sons  Co.,  John  A. 

Pulley  Blocks 
Broderlck  &  Bascom  Rope  Co. 
Lldgerwood  Mfg.  Co. 

Wire-Rope  Greaser 
Broderlck  ft  Bascom  Rope  Co. 

CAMS 

See  Crushing  and  Grinding. 

CANDLES 

See  Lighting  Equipment. 

CANDLESTICKS 

See  Lighting  Equipment. 

CAPS  (Explosive) 
Bee  Explosives  and  Blasting. 

CARBIDE  LAMPS 

See  Lighting  Equipment. 

CARBONS   AND   BORTZ 

See  Drilling  and  Boring  Equip- 
ment. 

CARS  AND 
ACCESSORIES 

Car  Axles 
Standard  Forging  Co. 

Car  Tippers 
Atlas  Car  &  Mfg.  Co. 
Wellman-Seaver-Morgan  Co. 

Car  Trucks 
Atlas  Car  &  Mfg.  Co. 
Chalmers  &  Williams. 

Car  Wheels 

Atlas  Car  &  Mfg.  Co. 
Lehigh  Car,  Wheel  &AxleWks. 
Queen  City  Foundry  Co. 

Dump,   Mine   or   Ore   Cart 
and  Skips 

Atlas  Car  &  Mfg.  Co. 
Chalmers  &  Williams. 
Hendrie  &  Bolthoff  M.  &  S.  Co. 
Morse  Bros.  Mchy.  ft  Sup.  Co. 
Traylor  Engineering  &  Mfg.  Co. 
Wellman-Seaver-Morgan  Co. 

Mill  and  Smelter  Cars 

Allis-Chalmers  Mfg.  Co. 
Chalmers   &  Williams. 
Hendrie  &  Bolthoff  M.  ft  S.  Co. 
Monarch  Eng.  &  Mfg.  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Traylor  Engineering  &  Mfg.  Co. 
Wellman-Seaver-Morgan   Co. 
See    also   Clips   and   Couplings 

for  Car  Accessories. 

CASTINGS 

Brass,  Bronze,  White  Metal 
Bartlett  ft  Snow  Co. 
Lunkenhelmer  Co. 

Iron  and  Steel 

"American  Steel  &  Wire  Co. 
Bartlett  &  Snow  Co. 
Danville  Fdy.  &  Mch.  Co. 
Lunkenhelmer  Co. 
Queen  City  Foundry  Co. 
Robins  Conveying  Belt.  Co. 
Standard  Forglngs  Co. 
Wellman-Seaver-Morgan   Co. 

Malleable 
Bartlett  &  Snow  Co. 
Monarch  Eng.  ft  Mfg.  Co. 

CEMENT 
Skinner  &  Co.,  M.  B. 

CEMENT   AND   CON- 
CRETE MACHINERY 

Cement  Machinery 

Abbe  Engineering  Co. 
Allis-Chalmers  Mfg.   Co. 
Chalmers  &  Williams. 
Fawcus  Co. 
International  Steam  Pump  Co. 
Lehigh  Car,  Wheel  &AxleWka. 
Power  &  Mining  Machinery  Co. 
Ruggles-Cole  Eng.  Co. 

Concrete   Mixers 
Allis-Chalmers  Mfg.  Co. 
Chalmers  &  Williams. 
Fawcus  Co. 
International  Steam  Pump  Co. 
Power  &  Mining  Machinery  Co. 

Lime   Machinery 

Allis-Chalmers  Mfg.  Co. 
Fawcus  Co. 
Lehigh  Car,  Wheel  &AxleWks. 
Traylor  Engineering  &  Mfg.  Co. 

Sandlime-Brick  Machinery 
Abbe  Engineering  Co. 
Allis-Chalmers  Mfg.   Co. 
Chalmers  &  Williams. 
Fawcus  Co. 
Traylor  Engineering  &  Mfg.  Co. 

CHAIN  AND  CHAIN 
BLOCKS 

Broderlck  &  Bascom  Rope  Co. 
Flory  Mfg.  Co. 
Robins  Conveying  Belt  Co. 
Taylor  Chain  Co. 

Continued    on    Next    Page. 
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AMERICAN  SHEET  AND  TIN  PLATE  COMPANY,  Pittsburgh,  Pa 

DIAMOND  DRILLS 
WE  make  the  most  complete  line  in  the  world.  350 

ft.  to  6,000  ft.  Hydraulic  feed,  screw  feed,  hand 

power,  horse  power,  gasoline,  steam,  air  and  elec- 
tricity.   Send  for  catalog. 

STANDARD    DIAMOND    DRILL    COMPANY 

745  First  National  Bank  Building  CHICAGO 

Diamond  Drill  Contracting 
429  First  Ave.,     /"^-»_~ -  _nnT. 
Spokane,  Wash.    LOllipany 

Rosaland, 

British  Columbia 

Contractors  for  All  Kinds  of  Diamond  Drill  Work 
Write  for  Prices. 

McKlERNAN-TERRY  DRILL  COMPANY 
Manufacturers  of 

Rock    Drills,    Hammer    Drills,    Core   Drill*, 
Pile  Hammers,  Atlas  Jacks. 

231  Broadway,  NEW  YORK. 

METALLURGY By    HERBERT    LANG 
Vol.  1.  248  Page*.  6x9,  IUtutrated 

$3.00  (12|6)  Net.  Postpaid 

Volume  I  is  a  unit  dealing  with  the  fundamental 
processes  of  metallurgy. 

MINING    WORLD   CO.,  Monadnock    Block,  CHICAGO 

CARBONS 
(Black  Diamonds) 

&  BRAZILIAN  BORTZ 
Finest  Quality.    Carbons  seat  for 

selection. 
Lowest  Prices.    Direct 

Brazilian  Importer*. 

FRANCIS  A  CO. 
50  Slate  Street. 

HAHTFOftD,  CONN. 

Carbon  (Black  Diamonds)  and  Borta 
For  Diamond  Drill*  and  AM  Mechanical  PurpoM* 

ABR.  LEVINE,  35  Nassau  St.,  New  York 
Hiohett  Price«  Paid  For  Uiad  Stonei  and  Fragment*. 

Manufacturers  of  the  Drill 

that  can  be  "Cleaned  up 

with  a  Sledge  Hammer" and  "Wiped  off  with  a 

Scoop  Shovel",  and  yet 

"Stay  with  you." 
:  Joshua  Hcndy  Iron  Works.  75  Fremont  St..  San  Prancisco.  Cai

. Agent*.   JGardncr  Machincry  Company.  620  Jophn  St..  Jopl.n.  Mo. 

H.  C.  Dam  nsasCity.  Mo. 
Poca.  M.-hy.  Co..  Poc.itcllo.  Idaho 

EIooii  Brill  Winks 
Patterson,  N.  J. 

Branch:    Wood    Drill   W.rks.  5108  West Lake  Street,  Chicago,  111 

Tell  the  advertiser  you  saw  it  in  the  Mining  and  
Engineering  World. 
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"EMPIRE" 
DREDGES  and  DRILLS 

NEW  YORK  ENGINEERING  COMPANY 

2  Rector  St.-eet,  New  York 

■gold  dredges I 
Yuba  Ball  Tread  Tractors Yuba  Centrifugal  Pumps 

THE  YUBA  CONSTRUCTION  CO. 

WORKS :  Marysvillt,  Cal.     SALES  OFFICE  :  433  California  Si..  San  Franciicn.  Cat. 

DREDGES  FOR  GOLD  AND  TIN 
UNION  CONSTRUCTION  CO. 

604  Mission  St.,  San  Francisco,  Cal. 

NEILL  rCS  A   ,   ,  . 

UNION  CHURN  DRILLS  „
  *«««• 'or 

BOLINDER  OIL  engines  Bucyrus  Company 

Boilers  for  Mule  Back  Transportation 
DO  YOU  NEED  ONE? 

Send  for  Catalog,  to 

ALMY  WATER  TUBE  BOILER  CO. 
Providence,  R.  I.,  U.  S.  A. 

METAL  SCREENS  OF  ALL  KINDS 

Chicago  Perforating  Co. 
24th  Place  and  Western  Ave  , 

Tel.  Canal  1459   CHICAGO.  ILL. 

EmjwqS 

For  Economy  use 
66 

FULLERITE" Metallic  Tube  Mill  Linings 
Write  for  Information. 

Lehigh  Car,  Wheel  &  Axle  Works,  Catasauqua,Pa.,U.S.A. 

STEAM  TURBINES 
By  James  Ambrose  Moyer,  S.  B.,  A.  M. 

Member  o/tlte  American  Society  of  Mechanical  Engineers 

8vo,  xi  +  430  pages,  225  figures.    Cloth,  $3.50  net. 
Note  the  change  in  price  from  $4.00  to  $3.50  net. 

MINING  WORLD  CO..  Monadnock  Blk.,  CHICAGO 

James  Concentrating  and  Slime  Saving  Devices 
Jigs,  Screens,  Sand  and  Slime  Tables, 
Classiliers,  Automatic  Ore  Feeders,  Etc. 

Manufactured  by 

James  Ore  Concentrator  Co. 
35  Ruiiyon  Street NEWARK,  N.  J. 

CHAIN  DRIVES 
Morse    Chain    Co. 

CHANNELLING 
MACHINES 

See  Cutting  Machines. 

CHEMICALS 

See  Chemists'  Supplies. 
CHEMISTS  AND 
ASSAYERS 

See   Professional  Directory. 

CHEMISTS'  AND CHEMICAL  SUPPLIES 

Assaying  Furnaces 
Heil   Chemical  Co. 
Kalbfleisch  Co.,  Franklin  H. 
Monarch  Eng.  &  Mfg.  Co. 
Morse  Bros.   Mchy.   &  Sup.  Cn. 

Balances 
Heil  Chemical  Co. 
Morse  Bros.   Mchy.  &   Sup.   Co. 
Thompson  Balance  Co. 
Troemner,    Henry. 

Chemicala 
Heil  Chemical  Co. 
Kalbfleisch  Co.,  Franklin  H. 
Morse   Bros.  Mchy.  &  Sup.   Co. 
Roessler  &  Hasslacher  Cn.  Co. 

Laboratory  Equipment 
Abbe  Engineering  Co. 
Heil  Chemical  Co. 
Kalbfleisch  Co.,  Franklin  H. 
Monarch   Eng.   &  Mfg.   Co. 
Morse  Bros.   Mchy.   &  Sup.   Co. 
Moyle  Engineering  Co. 

Pulverizers   (Laboratory) 

Abb£  Engineering  Co. 
Morse  Bros.   Mchy.  &  Sup.   Co. 

CHIMNEYS 
Reinforced   Concrete 
Weber  Chimney  Co. 

CHLORINATION 
EQUIPMENT 

Allis-Chalmers  Mfg.   Co. 
Traylor  Engineering  &  Mfg.  Co. 

CLASSIFIERS 
See  Slime-Treating  Equipment. 

CLIPS  AND  COUPLINGS 

Safety  Hooks  &  Links. 
Broderick  &  Bascom  Rope  Co. 
Wellman-Seaver-Morgan  Co. 

CLUTCHES    (Friction) 
Allis-Chalmers  Mfg.   Co. 
Chalmers  &  Williams. 
Danville  Fdy.  &  Mch.  Co. 
Goodman   Manufacturing  Co. 
Link-Belt  Co. 
Morgan-Gardner  Electric  Co. 
Wellman-Seaver-Morgan   Co. 

COAL   MINE 

EQUIPMENT 
See  Cutting  Machines,  Explo- 

sives and  Accessories,  Hoist- 
ing  Equipment. 

COAL:  PREPARING 
AND  MARKETING 

EQUIPMENT 
Breakers 

Bartlett  &  Snow  Co. 
Hammond  Iron  Works. 
Robins  Conveying  Belt   Co. 
Traylor  Engineering  &  Mfg.  Co. 

Pulverizers 

Abb6  Engineering  Co. 
Robins  Conveying  Belt   Co. 

Screens 
Bartlett  &  Snow  Co. 
Hammond   Iron  Works. 
Link-Belt  Co. 

Robins  Conveying  Belt  Co. 
Traylor  Engineering  &  Mfg.  Co. 
Wellman-Seaver-Morgan    Co. 

Coal  Bins 
Hammond  Iron   Works. 

Tipples 
Bartlett  &  Snow  Co. 
Hammond    Iron    Works. 
Link- Belt  Co. 

Wellman-Seaver-Morgan   Co. 

Washeries 
Bartlett  &  Snow  Co. 
Hammond  Iron  Workg. 
Wellman-Seaver-Morgaa  Oa, 
For  other  Coal  Preparing  and 
Marketing  Equipment  aas 
Briquetting  Machinery. 
Transport  and  Handthtf 
Equipment  and  Conveyor* 
and    Drying   Apparatus. 

COKING  EQUIPMENT 

Cars Wellman-Seaver-Morgan  Oa. 

Coke  Ovens 

Wellman-Seaver-Morgan   Oa. 

Coke  Quenchers 
Wellman-Seaver-Morgajs  OB. 

Coke   Screens 

Wellman-Seaver-Morgan  On. 

Rams  or  Pushers 

Wellman-Seaver-Morgan  Oa. 

CONCENTRATORS 

Dry 

Allis-Chalmers  Mfg.  Co. 

American  Zinc  Ore  Kepar'g  Ca Chalmers  &  Williams. 

Wet 
Allis-Chalmers  Mfg.  Co. 
Chalmers  &  Willlama. 
Delster   Machine   Co. 
Hendrie  &  Bolthoft  M.  ft  B.  Oa. 
James  Ore  Concentrator  Oa. 
Lane  Mill  &  Mach.  Co. 
Senn  Concentrator  Co. 
Moyle  Engineering  Worka. 
Traylor  Engineering  &  Mfg.  Oa. 
See  also  Separators. 

CONCRETE  MIXERS 
See  Cement  and  Concrete  Ma- 

chinery. 

CONCRETE 
REINFORCEMENT 

American  Steel  &  Wire  Oo. 
North     Western     Expand** 

Metal  Co. 

CONDENSERS  (Steam) 
See  Steam  Boilers,  ete. 

CONTROLLERS 
(Electric) 

See  Electrical  Equipment. 

CONVERTERS 
(Smelting) 

Allis-Chalmers  Mfg.  Oo. 
International  Steam  Pump  Oa. 
Power  &  Mining  Machinery  On. 
Traylor  Engineering  &  Mfg.  Oa. 

CONVEYORS  AND 
ELEVATORS 

Belt   Conveyors 
Allis-Chalmers  Mfg.  Oa. 
Bartlett  &  Snow  Co. 
Buchanan  Co.,  C.  Q. 
Chalmers  &  Willlama. 
Dick,   Ltd.,  R.  &  J. 
Gandy   Belting  Co. 
Goodrich  Co.,  The  B.  F. 
Gutta  Percha  &  RubberMfg.Oa. 
Robins  Conveying  Belt  Oa. 

Chain  Conveyors 

Bartlett  &  Snow  Co. 
Buchanan  Co.,  C.  O. Link-Belt  Co. 

Coal-Picking  BelU 
Bartlett  &   Snow   Oo. 
Link-Belt  Co. 

Robins  Conveying   Belt   Oo 

Elevators 
Allis-Chalmers  Mfg.  Co. 
Bartlett  &  Snow  Co. 
Buchanan  Co.,  C.  Q. 
Chalmers  &  Willlama. 
Link-Belt  Co. 
New  York   Engineering  Oa. 
Robins  Conveying  Bait  Oo. 

Screw   Conveyon 
Bartlett  &  Snow  Co. 
Chalmers  &  Willlama. 
Link-Belt  Co. 

CORNER  PLATES 
See   Structural   Iron  and    Btert 

Advertised  machinery  is  the  most  dependable. 
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COUPLINGS 
Flexible 
Im  Unse  and  Tubing. 

COUPLERS   (Hose) 
g«*  Hose  and  Tubing. 

CRANES 
Wellman-Seaver-Morgan  Co. 
Western  Electric  Co.,  Inc. 

CRUSHING  AND 
GRINDING 
EQUIPMENT 

Ball  Mills 
Abbe  Engineering  Co. 
jUlU-Chalmers  Mfg.  Co. 
Bacon,  Earle   C. 
Bartlett  &   Snow  Co. 
Chalmers   &   Williams. 
Hardinge  Conical   Mill  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Traylor  Engineering  &  Mfg.  Co. 
Wellman-Seaver-Morgan   Co. 

Boss  Heads 
Ailis-Chalmers  Mfg.   Co. 
Chalmers  &  Williams. 
Moyle  Engineering  Works. 
Traylor  Engineering  &  Mfg.  Co. 

Chilean  Mills 

Allis-Chalmers  Mfg.  Co. 
Bacon,  Earle   C. 
Chalmers  &  Williams. 
Hendrie  &  Bolthoff  M.  &  S.  Co. 
International  Steam  Pump  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Power  &  Mining  Machinery  Co. 
Traylor  Engineering  &  Mfg.  Co. 
Wellman-Seaver-Morgan    Co. 

Coal   Breakers 
Allis-Chalmers  Mfg.   Co. 
Bacon,   Earle  C. 
Bartlett  &  Snow  Co. 
International  Steam  Pump  Co. 
Power  &  Mining  Machinery  Co. 
Traylor  Engineering  &  Mfg.  Co. 

Crushing  Rolls 
Allls-ChalmerB  Mfg.   Co. 
Bacon,   Earle   C. 
Bartlett  &   Snow  Co. 
Buchanan  Co.,  C.  G. 
Chalmers  &  Williams. 
International  Steam  Pump  Co. 
Lehigh  Car,  Wheel  &Axle\\  ks. 
Morse  Bros.   Mchy.  &  Sup.   Co. 
Power  &  Mining  Machinery  Co. 
Traylor  Engineering  &  Mfg.  Co. 
Wellman-Seaver-Morgan  Co. 

Disintegrators 
Abb6  Engineering  Co. 
Allis-Chalmers  Mfg.  Co. 
Bartlett  &  Snow  Co. 
Link-Belt  Co. 

Dry  Crushers 
Abbe  Engineering  Co. 
Allis-Chalmers  Mfg.  Co. 
Bacon,  Earle  C. 
Bartlett  &  Snow  Co. 
Chalmers  &  Williams. 
Denver  Quartz  Mill  &  Crurtier. 
Hardinge  Conical  Mill  Co. 
Johnson  Engineering  Works. 
International  Steam  Pump  Co. 
Lehigh  Car,  Wheel  &AxleWks. 
Midland  Crusher-Pulv.  Co. 
Morse  Bros.  Mchy.   &  Sup.   Co. 
Moyle  Engineering  Co. 
Power  &  Mining  Machinery  Co. 
Traylor  Engineering  &  Mfg.  Co. 

Jaw  Crushers 
Allis-Chalmers   Mfg.   Co. 
Bacon,  Earle  C. 
Bartlett  &  Snow  Co. 
Buchanan  Co.,  C.  G. 
Chalmers  &  Williams. 
Denver  Quartz  Mill  &  Crusher. International  Steam  Pump  Co. 
Johnson  Engineering  Works. 
Morse  Bros.   Mchy.   &  Sup.  Oo. 
Moyle  Engineering  Works. 
Power  &  Mining  Machinery  Co. 
Traylor  Engineering  &  Mfg.  Co. 

Jaw  Plates 
Queen  City  Foundry  Co. 
Pebble  Mills 
Abbe  Engineering  Co. 
Allis-Chalmers  Mfg.  Co. 
Bacon,  Earle  C. 
Bartlett  &  Snow  Co. 
Chalmers  &  Williams. 
Hardinge  Conical  Mill  Co. 

International  Steam  Pump  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Moyle  Engineering  Works. 
Power  &  Mining  Machinery  O. 
Traylor  Engineering  &  Mfg.  Co. 
Wellman-Seaver-Morgan   Co. 

Pulverizers 
Abbe  Engineering  Co. 
Allis-Chalmers  Mfg.  Co. 
Bacon,   Earle  C. 
Bartlett  &  Snow  Co. 
Chalmers  &  Williams. 
Denver  Quartz  Mill  &  Crusher. 
Hardinge  Conical  Mill  Co. 
International  Steam  Pump  Co. 
Johnson  Engineering  Works. 
Lehigh  Car,  Wheel  &Axle\\  ks. 
Midland  Crusher-Pulv.  Co. 
Moyle   Engineering  Works. 
Power  &  Mining  Machinery  Co. 
Traylor  Engineering  &  Mfg.  Co. 

Quartz  Mills 
Allis-Chalmers  Mfg.  Co. 
Bacon,  Earle  C. 
Chalmers  &  Williams. 
Denver  Quartz  Mill  &  Crusher. 
Hendrie  &  Bolthoff  M    &  S.  Co. 
International  Steam  Pump  Co. 
Johnson  Engineering  Works. 
Midland  Crusher-Pulv.  Co. 
Morse  Bros.   Mchy.   &  Sup.  Co. 

Moyle  Engineering  Works 
Power  &  Mining  Machinery  Co. 

Traylor  Engineering  &  Mfg.  CO. 

Roll-Jaw   Crushers 
Allis-Chalmers  Mfg.  Co. 
Bacon.  Earle  C. 
Chalmers  &  Williams   

International   Steam  Pump  Co. 
Morse  Bros.  Mchy.  &  Sup.   Co. 
Movie    Engineering   Works. 

Power  &  Mining  Machinery  Co. 

Shoes,  Dies  and  Cams 

Allis-Chalmers  Mfg.  Co. 
Chalmers  &  Williams. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Movie  Engineering  Works. 
Queen  City  Foundry  Co. 

Stamps  and  Accessories
 

'Allis-Chalmers  Mfg.  Co. 
Bacon,  Earle  C. 
Chalmers  &  Williams. 
Morse  Bros.  Mchy.  &  Sup.  Co. 

Moyle  Engineering  Works 
Traylor  Engineering  &  Mtg.  co. 

Stone  Crushers  and 
Pulverizers 

Abbe  Engineering  Co 
Allis-Chalmers  Mfg.  Co. 
Bacon,  Earle  C. 
Chalmers  &  Williams. 

Denver  Quartz  Mill  &  Crusher. 
International  Steam  Pump  Co. 
Johnson  Eng  neering  Worts 
Lehigh  Car,  \\  heel  &Axle\\  ks. 
Midland  Crusher-Pulv    Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Moyle  Engineering  Co. 
Power  &  Mining  Machinery  Co. 

Traylor  Engineering  &  Mfg.  Co. 

Tube  Mills  and  Linings 

Abbe  Engineering  Co 
Allis-Chalmers  Mfg.  Co. 
Chalmers  &  Williams 
Lehigh  Car.  Wheel  toleWks. 

Morse  Bros.  Mchy.  &  Sup.  Co. 
Queen  City  Foundry  Co 
Travlor  Engineering  &  Mfg.  Co. 
Wel'lman-Seaver-Morgan  Co. 

CUPELS 
Hell   Chemical   Co. 

CUTTING  MACHINES 

Channelers 

Goodman  Manufacturing  Co. 
Ingersoll-Rand  Co. 
Morgan-Gardner  Electric  Co. 

Coal  Cutters  (Rotary) 

Goodman  Manufacturing  Co. 
Ingersoll-Rand  Co. 
Morgan-Gardner  Electric  Co. 

Coal  Punchers 

Goodman  Manufacturing  Co. 
Ineersoll-Rand  Co. 
Morgan-Gardner  Electric  Co. 

Tunnelling  Machines 

Goodman  Manufacturing  Co. 
Ingersoll-Ran.l    Co. 
Morgan-Gardner  Electric  Co. 

Continued   on    Next    P»o«. 

American  Smelting  & 
Refining  Co. 

-BUYERS  OF- 

Gold,  Silver,  Lead,  Copper 
and  Zinc  Ores. 

  -PRODUCERS  OF   

Gold,  Silver,  Lead,  Copper, 

Copper  Sulphate,  Zinc,  Zinc 
Dust,  Cadmium,  Cadmium 

Sulphide,  Arsenic. 

General  Office  : 

34th  Floor,  EQUITABLE  BLDG. 
120  Broadway,  New  York 

1916  HANDBOOK 

OF 
Curb,  Mining,  Oil 

AND 

Industrial  Securities 

giving  vital  statistics on  more  than 

500  Securities 
Now  ready  for  distribution. 

Copies  may  be  obtained,  without  charge, 
from  us,  on  request. 

Address 

Charles  A.  Stoneham  &  Co. 
P.  O.  Box  53,  Wall  St.  Station New  York  City 

Tell  the  advertiser  you  saw  it  in 
 the  Mining  and  Engineering  Worl

d. 
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United  States  Smelting 
Refining  &  Mining  Company 

55  Congress  Street,  Boston,  Mass. 

United  States  Metals  Refining:  Company. 
Custom  Copper  Smelter  and  Electrolytic  Copper  Refinery  at 
Chrome,  N.  J. ;  Custom  Electrolytic  Lead  Refinery,  Grasselli, 
Ind.    Address,  120  Broadway,  New  York  City,  N.  Y. 

United  States  Smelting  Company, 
Custom  Lead  and  Copper  Smelter  at  Midvale,  Utah.  Ad- 
dresss.  Salt  Lake  City,  Utah. 
Custom  ZincSmelters  at  Altoona.  Iola,  and  La  Harpe,  Kansas. 
Address,  413  Republic  Building,  Kansas  Citv,  Mo. 

Needles  Mining*  &  Smelting  Company, 
Custom  Lead  and  Zinc  Concentrator  at  Needles,  Calif.  Ad- 

dress, Needles,  Calif. 

Mammoth  Copper  Mining  Company, 
Custom  Copper  Smelter  at  Kennett,  Calif.  Address.  Kennett, Calif. 

Goldroad  Mines  Company, 
Custom  Cyanide  Mill.    Address,  Goldroad,  Arizona. 

Cia  de  Real  del  Monte, 
Mines  and  Mills  at  Pachuca  and  Real  del  Monte,  Mexico. 
Address,  Pachuca,  Hidalgo,  Mexico. 

United  States  Smelting,  Refining  &  Mining  Exploration  Company, 
For  Examination  and  Purchase  of  Metal  Mines.  Address, 
55  Congress  St.,  Boston.  Mass..  or  120  Broadway,  New  York, 
N.  Y.;  1504  Hobart  Bldg..  San  Francisco,  Calif.;  Newhouse 
Bldg.,  Salt  Lake  City,  Utah;  413  Republic  Bldg,  Kansas  City, 
Mo.;  Edificio  La  Mutua  411  Mexico,  D.  F.;  906  Mills  Bldg., El  Paso,  Texas.       ____^^^^ 

Buyers  of  Ores,  Matte  and  Furnace  Products 

Refiners  of  Blister  Copper  and  Lead  Bullion 
Sellers  of  Gold,  Silver,   Lead,  Copper,  Spelter,  Zinc 

Dust,  Arsenic,  Selenium  and  Cadmium 

SELLING  OFFICE.  UNITED  STATES  SMELTING  COMPANY,  Inc., 
120  Broadway,  New  York  City,  N.  Y. 

International  Smelting 
Company 

New  York  Office  :    42  Broadway 

Purchasers  o/GoId,  Silver,  Copper, 
Lead  and  Antimony  Ores 

Sme.,ingWorks{^ernat|onal,nU,ah. 

R»fii»ri»«  !  Raritan  Copper  Works.  Perth  Amboy,  N.  J. 
I  International  Lead  Refining  Co.,  East  Chicago,  Indiana. 

Ore  Purchasing  Department— 618  Kearns  Bldg.,  Salt  Lake  City,  Utah. 

Beer.Sondheimer&CoJnc. 
Sole  Agents  of 

National  Zinc  Company 
WORKS  AT  BARTLESVILLE,  OKLA.   ARGENTINE,  KAS.,  AND  SPRINGFIELD,  ILL 

Also  Sole  Agents  for 

Minerals  Separation  American  Syndicate,  Ltd. 

METALS,  MATTES,  BULLION,  ORES 
New  York  Office,  61  Broadway 

WESTERN  AGENT 

H.  SALINGER,  NEWHOUSE  BUILDING,  SALT  LAKE  CITY 

Advertised  machinery 

CYANIDE  EQUIPMENT 

Agitators 
Allis-Chalmers  Mfg.  Co. 
Chalmers  &  Williams. 
Dorr    Company,    The. 
General  Filtration  Co. 
Hammond  Iron  Works. 
Monarch  Eng.  &  Mfg.  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Pierce,  L.  S. 
Traylor  Engineering  &  Mfg.  Co. 

Amalgamators 
Interna  I  ional  Steam  Pump  Co. 
Lane  Mill  &  Mach.  Co. 
Morse  Bros.   Mchy.  &  Sup.   Co. 
Pierce,  L,.  S. 
Power  &  Mining  Machinery  Co. 
Traylor  Engineering  &  Mfg.  Co. 

Classifiers 
Allis-Chalmers  Mfg.  Co. 
Chalmers  &  Williams. 
Deister  Machine  Co. 
Dorr    Company,    The. 
International  Steam  Pump  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Traylor  Engineering  &  Mfg.  Co. 
Power  &  Mining  Machinery  Co. 

Cyanide Allis-Chalmers  Mfg.   Co. 
Chalmers  &  Williams. 
Hell  Chemical  Co. 
International  Steam  Pump  Co. 
Monarch  Eng.  &  Mfg.  Co. 
Morse  Bros.  Mchy.  &  Sup.   Co. 
Pierce,  L.  S. 
Power  &  Mining  Machinery  Co. 
Roessler  &  Hasslacher  Ch.  Co. 
Traylor  Engineering  &  Mfg.  Co. 

Dewaterers 
Allis-Chalmers  Mfg.  Co. 
Chalmers  &  Williams. 
Dorr    Company,    The. 
Traylor  Engineering  &  Mfg.  Co. 

Distributors 

Allis-Chalmers  Mfg.  Co. 
Chalmers  &  Williams. 
Moyle  Engineering  Co. 
Traylor  Engineering  &  Mfg.  Co 

Electro  Cyanide  Process 
Moore  Filter  Co. 

Precipitators  (Lime  from 
Filter   Leaves) 

Moore  Filter  Co. 

Zinc   Boxes 
Hammond  Iron  Works. 

Zinc  Dust  Atomizers 
Moore  Filter  Co. 

Zinc  Dust  and  Shavings 
Heil  Chemical  Co. 
Roessler  &  Hasslacher  Ch.  Co. 

Zinc  Lathes 
Chalmers  &  Williams. 
Traylor  Engineering  &  Mfg.  Co. 
For  other  Cyanide  Equipment 
see  Tanks,  Slime-Treating 
Equipment,  Pumps,  eto. 

DERRICKS  (Oil  WeU) 
See  Oil  WeU  Supplies. 

DETONATORS 
See  Explosives  and  Blasting. 

DEWATERERS 

See  Cyanide  Equipment. 
DIES   (Stamp) 

See  Crushing  and  Grinding. 

DISINTEGRATORS 
See  Crushing,  etc. 

DISTRIBUTORS 

See  Cyanide  Equipment. 

DRAFTING  MATERIAL 
See  Surveying  and  Drafting. 

is  the  most  dependable. 

DREDGES  AND 
EXCAVATORS 

Dredge  Accessories Link-Belt  Co. 

Marion  Steam  Shovel  Co. 
New    York   Engineering   Co. 
Union  Construction  Co. 
Wellman-Seaver-Morgan  Co. 
Yuba  Construction  Co. Dredges 

Marlon   Steam   Shovel  Co. 
Morse  Bros.  Mchy.  ft  Sup.  Oo. 
Union   Construction   Co. 
Wellman-Seaver-Morgan   Oo 
Yuba  Construction  Co. 
Excavators 

Brown  Hoisting  Machy.  Co. 
Lidgerwood  Mfg.  Co. Link-Belt  Co. 

Marion  Steam  Shovel  Co. 
Morse  Bros.  Mchy.  ft  Sup.  Co, 
New  York  Engineering  Co. 
Union  Construction  Co. 
Wellman-Seaver-Morgan  Co 
Yuba  Construction  Co. 

For  other  Dredges  and  M*- 
cavators  see  Buckets,  Con- 

veyors and  Elevators,  SAo*- els  (Power.) 

DRILLING  AND 
BORING 

EQUIPMENT 
Cable  Drills 
Diamond  Drill  Contracting  Oo. 
Ingersoll-Rand   Co. 

Carbon  and   Bortz 

Byron  &  Hall. Diamond  Drill  Carbon  Co. 
Francis  &  Co. 
Levine,   Abr. 
Standard  Diamond  Drill  Co. 

Core  Drills 
Diamond  Drill  Contracting  On. 
Ingersoll-Rand  Co. 
McKiernan-Terry    Drill   Co. 
Standard  Diamond  Drill  Co. 

Diamond    Pointed    Drill* 
Francis  &  Co. 
Hendrie  &  Bolthoff  M.  ft  8.  Oo. 

Drill  Sharpeners 
Denver  Rock  Drill  Mfg.  Co. 
Hendrie  &  Bolthoff  M.  ft  9.  Oo 
Ingersoll-Rand   Co. 
Drill  Steel 

Chicago  Pneumatic  Tool  Co. 
Denver  Rock  Drill  Mfg.  Co. 
Hendrie  &  Bolthoff  M.  &  8.  Co. 
Ingersoll-Rand   Co. 
Internat'l  High  Speed  Steel  On 
McKiernan-Terry  Drill  Co. 
Elictric   Drills 
Denver  Rock  Drill  Mfg.  Co. 
Hendrie  &  Bolthoff  M.  ft  8.  Oo 
Ingersoll-Rand  Co. 
Hammer  Drills 

Chicago  Pneumatic  Tool  Co. 
Denver  Rock  Drill  Mfg.  Oo. 
Hendrie  &  Boltoff  M.  ft  a  Oo 
Ingersoll-Rand  Co. 
McKiernan-Terry   Drill   Co. 
Morse  Bros.  Mchy.  ft  Sup.  On 
Moyle  Engineering  Worki. 
Hand  Drills 
Hendrie  &  Bolthoff  M.  ft  8.  Oo. 

Ingersoll-Rand  Co. Morse  Bros.  Mchy.  ft  Sup.  Co 
New   York   Engineering  Oo. 

Prospecting  Drills 
Diamond  Drill  Contracting  Oo, 
Hendrie  &  Bolthoff  M.  48.  Oo. 
Ingersoll-Rand   Co. McKiernan-Terry   Drill  Co. 
Morse  Bros.   Mchy  ft  Sup.   Oo. 
New  York  Engineering  Co. 
Standard  Diamond  Drill  Oo. 

Rock  Drills 
Chicago  Pneumatic  Tool  Oo. 
Denver  Rock  Drill  Mfg.  Co. 
Hendrie  &  Bolthoff  M.  ft  0.  Oo. 

Ingersoll-Rand  Co. McKiernan-Terry   Drill   Oo. 
Morse  Bros.  Mchy.  *  Sup.  Oo 
Southwark  Fdy.  &  Mch.   Co. 
Wood  Drill  Works. 
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Stoping   Drills 
Chicago  Pneumatic  Tool  Co. 
Denver  Rock  Drill  Mfg.  Co. 
Ingersoll-Rand    Co. 
McKlernan-Terry   Drill    Co. 
Morse  Bros.  Mchy.  &  Sup.  Oo. 

Test  Drills 
Diamond  Drill  Contracting  Co. 
Hendrle  *  Bolthoff  M.  &  S.  Co. 
Ingersoll-Rand  Drill  Co. 
McKlernan-Terry   Drill   Co. 
Standard  Diamond  Drill  Co. 
For  other  Drilling  and  Boring 
Equipment  see  under  Oil- 
Well  Supplies  and  Cutting 
Machine*. 

DRIVES   (Chain) 
Morse   Chain   Co. 

DROP  FORGINGS 

See   Forgings. 

DRY   CRUSHING 
MACHINERY 

See    Crushing   and    Grinding 
Equipment. 

DRYING  APPARATUS 

Coal  Dryers 
Abbe  Engineering  Co. 
Bartlett  &  Snow  Co 
Lehigh  Car,  Wheel  &Axle\Vks. 
Kuggles-Colea  Eng.  Co. 
Traylor  Engineering  &  Mfg.  Co 

Evaporators 
Bartlett  &  Snow  Co 

Ore  Dryers 
Abbe  Engineering  Co. 
Bartlett  &  Snow  Co. 
Chalmers  &  Williams. 
Lehigh  Car,  Wheel  &AxIeWks. 
Ruggles-Coles  Eng.  Co. 
Traylor  Engineering  &  Mfg.  Co 

DRYING  AND 
HEATING 
ENGINEERS 

Bartlett  &  Snow  Co. 
Ruggles-Coles  Eng.  Co 

DRUMS   (Winding) 
See   Hoisting   Equipment. 

DUST   PROTECTORS 
Multi-Metal   Separating  Screen 

Co. 

DYNAMITE 
See  Explosives  and  Blasting. 

DYNAMOS 
See    Eleotrical   Equipment 

DRY 
CONCENTRATORS 

See   Concentrators. 

ELECTRICAL 

EQUIPMENT 
Alternators 

Allls-Chalmers  Mfg.  Co. 
General  Electric  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 

Batteries 
General  Electric  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 

Controllers 

Allls-Chalmers  Mfg.  Co. 
General   Electric  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 

Convertors 

Allls-Chalmers  Mfg.   Co. 
General   Electric  Co. 
Morse  Bros.   Mchy.  &  Sup.  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 

Dynamos  and  Generators 
Allls-Chalmers    Mfg.    Co. 
General  Electric  Co. 
Hendrle  &  Bolthoff  M.  &  S.  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Westlnghouse  Elec.  &  Mfg.  Co. 

Electric  Blasting 
fee  Explosives  and  Blasting. 

Electric   Instruments 

Electrical  Wire  &  Cables 
American  Steel  &  Wire  Co. 

a  Electric  Co. 

Roebling's  Sons  Co.,  John  A. 

Ignition  Wire 
American  Steel  &  Wire  Co 

Roebling's  Sons  Co.,  John  A. 
Insulators 

Dickinson    Mfg.    Co. 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Magnet  Wire 
American  Steel  &  Wire  Co 

Roebling's  Sons  Co.,  John  A. 

General  Electric  Co. 
Weston  Electric  In»t.  Co. 

Meters 

General    Electric   Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Weston  Elec.  Inst.  Co. 

Motors 

Allis-Chalmers  Mfg.   Co. 
General   Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Rubber  Covered  Wire 
American  Steel  &  Wire  Co 

Roebling's  Sons  Co.,  John  A. 
Sockets 

Dickinson   Mfg.    Co. 

Switchgear 
Allis-Chalmers  Mfg.   Co. 
General  Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Transformers 

Allis-Chalmers  Mfg.  Co. 
General   Electric  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

ELECTROMAGNETIC 
SEPARATORS 

See  Separators. 

ELECTROMAGNETS 
(Lifting) 

See    Magnets. 

ELECTROSTATIC 
SEPARATORS 

See  Separators. 

ELEVATORS 
See    Conveyors   and    Elevators 

ENGINES 

Compressed  Air  Engines 
Allis-Chalmers  Mfg.  Co. 
Baldwin   Locomotive  Work*. 
Chicago  Pneumatic  Tool  Co. 
Hendrie  &  Bolthoff  M.  &  S.  Co. 
Ingersoll-Rand  Co. 
Lidgerwood    Mfg.    Co. 
Morse  Bros    Mchy.  &  Sup.   Co. 
Nordberg  Mfg.  Co. 
Norwalk  Iron  Works  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Wellman-Seaver-Morgan  Co. 

Electric  Hoists 
Allis-Chalmers  Mfg.  Co. 
Baldwin  Locomotive  Works. 
Bartlett  &  Snow  Co. 
Chicago  Pneumatic  Tool  Co. 
English   Iron  Works  Co. 
Flory  Mfg.  Co. 
General  Electric  Co. 
Goodman  Manufacturing  Co. 
Hendrie  &  Bolthoff  M.  &  S.  Co 
Lidgerwood  Mfg.  Co. 
Link-Belt  Co. 
Morgan-Gardner  Electric  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Nordberg.  Mfg.  Co. 
Wellman-Seaver-Morgan   Co. 
Westinghouse  Elec  &  Mfg.  Co. 

Gas,  Gasoline  and  Oil 
Engines 

Allis-Chalmers  Mfg.   Co. 
Bessemer  Gas  Engine  Co. 
Chicago  Pneumatic  Tool  Co. 
Hendrle  &  Bolthoff  M.  &  S.  Co. 
Ingersoll-Rand    Co. 
International  Steam  Pump  Co. 
Lane  Mill  &  Mach.  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
National    Transit   Co. 
Power  &  Mining  Machinery  Co 

Continued   on    Next    Page. 

Granby  Mining  &  Smelting 
Company 

Manufacturer*  of .  .  . 

"GRANBY"  Brands 
Spelter  and  Pig  Lead 

Lead  Smelter  at  Granby,  Mo.    Zinc  Smelter  at  Neodesha,  Kan. 
Zinc  Smelter  and  Acid  Plant  at  East  St.  Louis,  111. 

Buyers  of  high-grade  Lead  and  Zinc  Ore* 

Address  :    Suite  1710  Third  National  Bank  BIdg.,  St.  Lonii,  Mo., 
or  Robert  W.  Cooklin,  165  Broadway,  New  York. 

Goldsmith  Bros.  Smelting 
&  Refining  Co. 

WORKS :  59th  and  Throop  St.,  Chicago 
OFFICES :    Heyworth  BIdg. 

NEW  YORK  SEATTLE  TORONTO 
20  John  Street  Green  Building  21  Adelaide  St.,  W. 

SMELTERS,  REFINERS  and  BUYERS of 

Bullion,  Gold,  Silver,  Lead 
and  Platinum  Ores, 

Cyanide  Slimes  and  Slags, 
Old  Amalgamating  Plates,  Etc. 

Heyworth  Building,  CHICAGO Address  All 
Correspondence 

Notice  To  The  Public— 
We  are  ready  to  handle  your  orders  for 

Metals      Ores      Chemicals 
and  assure  you   of  our    best    attention. 

Philipp  Brothers,  29  Broadway,  New  York 

The  Hegeler  Zinc  Company 

Smelters  of  and  Manufacturers  of 

Spelter  Sulphuric  Acid 
DANVILLE,  ILLINOIS 

Sandoval  Zinc  Co. 
41 0  North  Peoria  Street  ..  CHICAGO 

Smelters  and  Refiners 
Buyers  of  Gold,  Silver,  Zinc,  Lead,  Copper, 
Tin,  Antimony  Ores,  Mattes  and  Residues 

Minerals  Separation  American  Syndicate,  Ltd. 
Flotation  Concentration  of  Sulphide  Ores  by   means 

of  the  Mineral*  Separation  Processes. 
SEE  OUR  ADVERTISEMENT  LAST  WEEK. 

Send  inquiries  to 

BEER.  SONDHEIMER  &  CO.,  Sole  Agcnli  E.  H.  NUTTER.  Chief  Enf  i.«r t;l  Broadwas 
N(-\v  Vork  city Merchants  i  [Change  Hide. s:m  !  rani  laco 

Tell  the  advertiser  you  saw  it  in  the  Mining  and  Engineering
  World. 
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CYANIDE  BOOKS 

Cyanide 
Handbook 

ByJ.E  Clennell,  B.Sc. 
(London)  601pages,  6x9, 
illustrated,  $5.00,  (21s) 
net  postpaid. 

This  new  edition  rep- 
resents a  complete  re- 

vision of  the  old  ma- 
terial, together  with 

the  addition  of  much 
new  matter.  The  book 
is  a  complete  treatise, 
covering  the  subject 
fully  and  emphasizing 
the  recent  develop- 

ment throughout  the 
world. 

Stamp  Milling  and  Cyaniding 
By  Francis  Andrew  Thomson,  E.M.  Head 
of  the  Department  of  Mining  Engineering, 
State  College  of  Washington,  Pullman, 
Washington.  285  pages,  6x9.  121  illustra- 

tions. $3.00  (12/6)  net  postpaid.  A  text- 
book based  on  the  author's  extended  prac- 

tice, which  brings  together  in  convenient 
form,  a  wide  range  of  useful  data  on  mill- 

ing and  amalgamation,  cyaniding  and  the 
treatment  of  gold  and  silver  ores. 

Chemistry  of  Cyanide  Solutions 
Resulting  from  the  Treatment  of  Ores. 

By  J.  E.  Clennell.     Second  Edition,  Revised 
and  Enlarged.    202  pages,  6x9,  cloth,  illus- 

trated, $2.50  (10/6)  net,  postpaid. 

Details  of  Cyanide  Practice 
By  Herbert  A.  Megraw,  Member  Editorial 
Staff,  Engineering  and  Mining  Journal; 
Author  "Practical  Data  for  the  Cyanide 
Plant."  215  pages,  6x9,  fully  illustrated, 
$2.00  (8/4)  net,  postpaid. 

Practical  Data  for  the  Cyanide  Plant 
By  Herbert  A.  Megraw.  Leather,  thin 
paper,  pocket  size,  $2.00  (8/4)  net,  postpaid. 

Cyanide  Practice 
By  H.  W.  MacFarren.  291  pages,  6x9,  32 
illustrations,  $3.00  (12/6)  net,  postpaid. 

Stamp  Milling 
By  Algernon  Del  Mar,  Member  A.  I.  M.  E., 
etc.,  134  pages,  6x9,  illustrated,  $2.00  (8/4) 
net,  postpaid. 

MINING  WORLD  CO. 
1419  Monadnock  Block,  Chicago 

Haulage  Engines 

Allis-Chalmers   Mfg.   Co'. Baldwin   Locomotive   Works. 
Flory  Mfg.   Co. 
Goodman  Manufacturing  Co. 
Lidgerwood  Mfg.  Co. 
Link-Belt  Co. 
Morgan-Gardner  Electric  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Wellman-Seaver-Morgan   Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Hoisting  Engines 
Allis-Chalmers  Mfg.   Co. 
Brown    Hoisting   Mchy.    Co. 
Danville   Fdy.   &  Mach.  Co. 
English   Iron  Works  Co. 
Flory   Mfg.    Co. 
Hendrie    &    Bolthoff    M.    &    S. 

Co. Lidgerwood  Mfg.  Co. Link-Belt  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Nordberg  Mfg.  Co. 
Wellman-Seaver-Morgan  Co. 
Locomotives    (Steam) 
American    Locomotive   Co. 
Baldwin   Locomotive  Works. 
Morse   Bros.   Mchy.  &  Sup.  Co. 
Steam  Engines 
Allis-Chalmers  Mfg.  Co. 
Bartlett   &   Snow  Co. 
Buckeve  Engine  Co. 
Danville  Fdy.   &  Mach.   Co. 
English   Iron  Works  Co. 
Flory   Mfg.   Co. 
Hendrie  &  Bolthoff  M.  &  S.  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Lidgerwood   Mfg.   Co. 
Nordberg  Mfg.   Co. 
Vulcan  Iron  Works. 
Wellman-Seaver-Morgan   Co 

ENGINEERS   AND 
METALLURGISTS 

See  Professional  Directory. 
ENGRAVERS 

Wiggins  Co.,  John  B. 
EVAPORATORS 
See  Drying  Apparatus. 

EXCAVATORS 
See  Dredges  and  Excavators. 

EXHAUST  HEADS 
See  Steam  Boilers,  etc. 

EXPANDED   METAL. 
North     Western     Expanded Metal  Co. 

EXPANDED  METAL 
LATH 

North    Western    Expanded 
Metal  Co. 

EXPLOSIVES   AND 
ACCESSORIES 

Caps  or  Detonators 
du   Pont  Powder  Co. 

Electric  Detonators 
du  Pont  Powder  Co. 

Explosives 
du  Pont  Powder  Co. 

Fuse  Igniters 
du  Pont   Powder  Co. 

Fuses 
du  Pont   Powder  Co. 

Tamping   Plugs 
du   Pont   Powder  Co. 

EYE   PROTECTION 
GLASSES 

Skinner  &  Co.,  M.  B. 
FANS  (Ventilating) 
Allis-Chalmers  Mfg.  Co. 
Exhaust  Fans 
Allis-Chalmers  Mfg.  Co. 
Danville    Fdy.   &   Mach.   Co. 
General  Electric  Co. 
Monarch   Eng.  &  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Pressure  Fans 
Abbe  Engineering  Co. 
Danville   Fdy.  &   Mach.   Co. 
General  Electric  Co. 
Monarch    Eng.    &    Mfg.    Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

FEED   APPLIANCES 
(Boiler) 

See  Steam  Boilers,  *to. 

FEEDERS  (Oil) 

See  Lubricants,  etc. 

FEEDERS  (Ore) 

Abbe  Engineering  Co. 
Allis-Chalmers  Mfg.   Co. 
Bartlett  &  Snow  Co. 
Chalmers  &  Williams. 
Hendrie  &  Bolthoff  M.  &  S.  Oo. 
James  Ore  Concentrator  Co 
Lane  Mill  &  Mach.  Co. 
Morse  Bros.  Mchy.  &  Sup.  Oo. 
Moyle    Engineering   Worka 
Traylor  Engineering  &  Mfg.  Oo. 
Wellman-Seaver-Morgan  Co. 

FENCING 

Carbo  Steel  Post  Co. 

FILES  AND  RASPS 
Skinner  &  Co.,  M.  B. 

FILTERS  (Ore) 

Scalfe  &  Sons  Co. 

FILTER  PRESSES 
See  Slime-Treating  BguipmiU. 

FILTERS  (Water) 

Scaife  &  Sons  Co. 

FIREPROOF 
MATERIALS 

See  Asbestos  and  Insulator*. 

FLANGES 

American    Spiral    Pipe    Work* 
Lunkenheimer  Co. 
National  Tube  Co. 

FLEXIBLE  COUPLINGS 
See  Hose  and  Tubing. 

FLINT  PEBBLES 
Abbe  Engineering  Co. 

FLOTATION  OILS 
General  Naval  Stores  Co. 
Pensacola  Tar  &  Turpentine  Oo. 

FLOTATION  PROCESS 
Minerals  Sep.  Am.  Syn..  Ltd. 

FLUMES 

See    Hydraulic    Mining    Bgrut.- ment. 

FORGINGS 

American    Spiral    Pipe    Work*. 
Flory  Mfg.  Co. 
Standard  Forgings  Co. 

FOUNDRY 

EQUIPMENT Chicago  Pneumatic  Tool  Oo. 
Connersville  Blower  Co. 
Ingersoll-Rand  Co. International  Steam  Pump  Oo 
Monarch  Eng.  &  Mfg.   Co. 
Skinner  &  Co.,  M.  B. 
Traylor  Engineering  &  Mfg.  Oo. 
Wellman-Seaver-Morgan   Co. 

FOUNDRIES   (Steel) 
Fa  lk  Co. 
Fawcus  Co. 
Queen  Citv  Foundry  Co. 

National   Transit   Co.- 

FRICTION  CLUTCHES 

See  Clutches. 

FROGS  AND  SWITCHES 
Skinner   &  Co.,   M.    B. 

FUEL   OILS 
Standard  Oil  Co. 

FUEL  OIL   ENGINES 
AND    COMPRESSORS 

See  under  Engines. 
Advertised  machinery  is  the  most  dependable. 
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FURNACES  AND 
ACCESSORIES 

Assay   Furnaces 
Hell  Chemical  Co. 
Monarch    Kng.   &   Mfg.   Co. 

Electric  Ovens 
General  Electric  Co. 
Hell   Chemical   Co. 

Electric  Smelting  Furnaces 
General  Electric  Co. 
Hell   Chemical   Co. 
Wile  Electric  Furnace  Co 

Melting    Furnaces 
Monarch  Eng.  &  Mfg.  Co. 
Wile    Electric    Furnace   Co 

Oil  Burning  Furnaces 
Abbe  Engineering  Co. 
Ingersoll-Rand   Co. 
Monarch   Eng.   &   Mfg.   Co. 

Roasting  Furnaces 
Allls-Chalmers   Mfg.   Co. 
Chalmers  &  Williams. 
Morse  Bros.  Mchy.  &  Sup.  Co 
Queen  City  Foundry  Co. 
Traylor  Engineering  &  Mfg.  Co 
Wedge  Mechanical  Furnace  Co. 
Wile  Electric  Furnace  Co. 

Smelting  Furnaces 
Allls-Chalmers  Mfg.   Co. 
Traylor  Engineering  &  Mfg.  Co 
Wedge  Mechanical  Furnace  Co. 
Wile  Electric  Furnace  Co. 

Tuyeres 
Allls-Chalmers  Mfg.  Co. 
Monarch  Eng.  &  Mfg.  Co. 
Traylor  Engineering  &  Mfg.  Co. 
For  other  Furnaces  and  Ac- 

cessories see  Pocket  Smelt- 
ters.  Flues  and  Stacks,  Blow- 

ers, Water  Jackets,  Fireclay 
and  Products,  Chemists'  Sup- 

plies, and  Smelting,  Roast- 
ing  and   Refining. 

FUSE,  CAPS,  ETC. 
See    Explosives    and    Blasting 

GAGE  COCKS 
See    Steam    Boilers,   etc. 

GALVANIZED  SHEETS 
See  Roofing. 

GAS  BURNERS 
See    Burners. 

GAS  ENGINES  AND 
EQUIPMENT 

See  Engines. 

GAS-PRODUCERS 
Allls-Chalmers  Mfg.   Co. 
Wellman-Seaver-Morgan   Co. 
See  also  Coking  Equipment. 

GAS    PUMPS 
Abbe  Engineering  Co. 
Connersville   Blower  Co. 

GASOLINE 
See  Fuel  Oils. 

GATE  VALVES 
See   Valves. 

GEARS 
Robins  Conveying  Belt.  Co. 
Bartlett  &  Snow  Co. 
Danville  Foundry  &  Mach.  Co. 
Lehigh  Car,  Wheel  &AxleWks. 
Queen  City  Foundry  Cu. 
Wellman-Seaver-Morgan   Co. 

Herringbone    (cut) 
De  Laval  Steam  Turbine  Co. 
Falk  Co. 
Fawcus   Co. 
National  Transit  Co. 

GENERATING  SETS 
Allls-Chalmers   Mfg.   Co. 
General  Electric  Co. 

GENERATORS 
See   Electrical  Equipment. 

Tell 

GIANTS  (Hydraulic) 

See    Hydraulic    Mining    Equip- ment. 

GOVERNORS   (Engine) 
Allis-Chalmers  Mfg.   Co. 
Wellman-Seaver-Morgan   Co. 

GRAPHITE  PRODUCTS 
Dixon    Crucible   Co. 

GREASE  AND 
ACCESSORIES 

See   Lubricants,   etc. 

GRIZZLIES 
See  Screens. 

HEATERS   (Feed-Water) 
See  Steam  Boilers,  etc. 

HOISTING  CHAINS 
Taylor  Chain  Co. 

HOISTING 

EQUIPMENT 
Brakes  (Hoisting) 
Allis-Chalmers  Mfg.   Co. 
Danville  Foundry  &  Mach.  Co. 
Lidgerwood  Mfg.  Co. 
Wellman-Seaver-Morgan   Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Cables 

See  Wire  Rope  and  Cables. 

Electric  Hoists 
See  under  Engines. 

Engines 
See  under  Engines. 

Head  Frames  and 
Head  Gear 

%  Bartlett  &   Snow   Co. 

Hoisting   Engines 
See  under  Engines. 

Indicators 
Allis-Chalmers  Mfg.   Co. 
Danville  Foundry  &  Mach.  Co 
Lidgerwood   Mfg.   Co. 
Wellman-Seaver-Morgan   Co. 

Overwinding  Equipment 
Allis-Chalmers  Mfg.   Co. 
Danville  Foundry  &  Mach.  Co. 
Wellman-Seaver-Morgan   Co. 

Pulleys  and   Rollers 
Allis-Chalmers  Mfg.   Co. 
Flory  Mfg.  Co. 

Skips  and  Cages 
Allis-Chalmers  Mfg.   Co. 
Bartlett  &   Snow  Co. 
Brown   Hosting  Machy.   Co. 
Chalmers  &  Williams. 
Danville  Foundry  &  Mach.  Co. 
Hendrie  &  Bolthoft  M.  &  S.  Co. 
Lidgerwood   Mfg.  Co. 
Traylor  Engineering  &  Mfg.  Co. 
Wellman-Seaver-Morgan   Co. 
For  other  Hoisting  Equipment 

see  under  Buckets,  Cranes, 
Derricks,  Drums,  and  Clips 
and   Couplings. 

HOPPERS,  BINS  AND 
POCKETS 

Bartlett  &  Snow  Co. 
Link-Belt  Co. 

HOSE  AND  TUBING 

Air  Piping  and  Tubing 
Chicago  Pneumatic  Tool   Co 
Goodrich   Co.,    The    B.    F. 
Hendrie  &  Boltlmit  M.  &  S.  Co. 
Ingersoll-Rand  Co. 
Norwalk  Iron  Works  Co. 

Couplings,  Flexible 
Connersville  Blower  Co. 

Hose  Couplers 

Chicago  Pneumatic  Tool  Co 
Goodrich   Co.,    The   B.    F 
Hendrie  &  Bolthoff  M.  &  S.  Co. 
Ingersoll-Rand    Co. 
McKiernan-Terry    Drill   Co. 
Norwalk  Iron  Works  Co.    • 

Continued    on    Next    Page. 

Thompson's  Balances 
will  satisfy  the  most  exacting 
demands.  Their  constancy  is  in 
keeping  with  the  extreme  care 
required  for  accurate  work. 

You  Can  Buy  Them 
Direct  from  the Factory. 

To  avoid  inaccurate  weights  al- 
ways use  our  Multiple  Rider 

Attachment. 

Thompson  Balance  Co.,  Denver,  Colo. 

The  Roessler  &  Hasslacher 
Chemical  Co. 

100  William  Street  NEW  YORK 

Cyanide 73-76^ 

Cyanogen  content  39-40% 

Cyanide  of  Sodium 96-98^ 

Cyanogen  content  5 1-52  "c 

v|    fv* 

DIXON'S  Waterproof  Graphite  GREASE 
is  a  dense,  adhesive    lubricant    which    is  not  affected   by    water   or 

chemicals.   Suitable  for  general  heavy  service.    Send  for  booklet  147-W. 

Made  in  JERSEY  CITY,  N.  J.,  by  the 

JOSEPH  DIXON  CRUCIBLE  COMPANY 
Established  1827. 

Graphical  Solutions  of  Fault  Problems By  C.  F.  TOLMAN,  Jr. 

Professor  of  Geology.  University  of  Arizona 

43  pages,  23  figures,  5x8  in.,  Limp  Leather,  $1.00  postpaid 

A  little  book  containing  much  of  interest  and  of  practical  value  to 
every  mining  engineer,  geologist  and  student  of  ore  deposits. 

MINING  WORLD  CO.  Monadnock  Block,  Chicago 

1848  Tht  1915 

Standard  of  Excellence 

TROEMNERS 
ASSAY  BALANCES 
Iniuraoce  saves  worry  over 

possibilities.  TroemBcr  Preci- 
■ioo  Balance*  insure  all  your 
work  of  investigation  where  the 

correct  weight  is  the  desidera- 
lum.  They  are  right— will  slay 
right— you  will  be  right.  Thrv 
have  been  right  for  the  past  7  i 
yean—  then  why  lei  someone 
talk  you  into  buying  something 
on  which  more  momey  is  made 

by  someone.  Remember  you're insured  to  be  correct  in  using  a 
Troemoer.   Write  for  catalog. 

HENRY  TROEMNER 
PHILADELPHIA.  PA..  V.  S.  A. 

the  advertiser  you  saw  it  in  the  Mining  an
d  Engineering  World. 
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The  Premier  Driving  Belt 
of  the  World 

Not  Cheap  But  Economical 

R.  &  J.  Dick,  Ltd.    :    Passaic,  N.  J. 
Branches  and  Agents  Everywhere. 

Oil  Fuel  for  Steam  Boilers 
By  RUFUS  T.  STROHM 

145  pages,  pocket  size.     63   illustrations. 
$1.00  (4  |  2)  net,  postpaid. 

TT  rTWTTT'DQ  •  I.  Properties  of  Oil  Fuel.  II.  Requirements 1 1  \AJ  V  E/IVO  .  for  Efficient  Burning  of  Oil  Fuel.  HI. 

Methods  of  Spraying  Oil  Fuel.  IV.  Burners  for  Oil  Fuel.  V.  Clean- 
ing of  Oil  Fuel.  VI.  Pumping  and  Heating  of  Oil  Fuel.  VII.  0,1- 

Buming  Furnaces.  VIII.  Installation  of  Oil  Burners.  IX.  Storage 
of  lil  Fuel.  X.  Combustion  of  Oil  Fuel.  XI.  Management  of  Oil- 
Burning  Plants.  XII.  Purchase  of  Oil  Fuel.  XIII.  Advantages  and 
Disadvantages  of  Oil  Fuel.  XIV.  Performance  of  Oil-Burning  Boilers. 

Mining  World  Co. 
Monadnock  Block  Chicago 

Magnesite 
Manganese 
Molybdenite  and 
Tungsten 

These  ores  now  are  being 
mined  in  the  Southwest 

ana  California  to  replace 
those  secured  from  abroad 

before  the  'war. 

Richest  deposits  of  these, 
as  well  as  of  copper,  gold, 

silver,  zinc  and  other  min- 
erals, await  the  coming 

of  prospector,  miner,  and 

capitalist. 
For  information  address 

C.  C.  DANA 
Industrial  Commissioner 

A.T.&SK  Ry.  System. Chicago 

Rubber  Hose 

Chicago  Pneumatic  Tool  Co. 
Goodrich  Co.,  The  B.  F. 
Gutta  Percha  &  RubberMfg.Co. 

Steam  and  Air  Hose 
Chicago  Pneumatic  Tool  Co. 
Goodrich  Co.,  The  B.  F. 
Hendrie  &  Bolthoff  M.  &  S.  Co. 

Ingersoll-Rand  Co. For  other  Hose  and  Tubing 

see  under  Piping  and  Ac- 
cessories. 

HORSE  SHOES  AND 

CALKS 
Skinner   &    Co.,    M.    B. 

HOTELS 
Brown  Palace,  Denver. 
Hotel  McAlpin,  New  York. 
Kaiserhof  Hotel,  Chicago. 
Newhouse  Hotel,  Salt  Lake. 

HYDRANTS 
Skinner  &  Co.,  M.  B. 

HYDRAULIC  MINING 

EQUIPMENT 
Giants  or  Monitors 
Allis-Chalmers  Mfg.   Co. 
American    Spiral    Pipe   Works. 
Hendrie  &  Bolthoft  M.  A  8.  Co. 
Moyle  Engineering  Co. 
National  Transit  Co. 
New   York  Engineering  Co. 
Pelton  Water  Wheel  Co. 
Southwark  Fdy.  &  Mch.  Co. 

Spiral    Riveted    Pipe 
American  Spiral  Pipe  Works. 

Steel  Flumes 
Allls-Chalmers  Mfg.  Co. 
American    Spiral    Pipe   Works. 
Hammond  Iron  Works. 
Moyle  Engineering  Co. 
National  Transit  Co. 
New  York  Engineering  Co. 
Southwark  Fdy.  &  Mch.   Co. 
Standard  Spiral  Pipe  Works. 

Water  Meters 
International  Steam  Pump  Co. 
New  York  Engineering  Co. 
Prescott  Steam  Pump  Co. 
Worthington,  Henry  R. 
Pelton  Water  Wheel  Co. 

Wood-Stave  Flumes 
and  Pipes 

New  York  Engineering  Co. 
Redwood  Manufacturing  Co. 
For  other  Hydraulic  Equip- 

ment see  under  Dredges  and 

Piping  and  Accessories. 

INDICATORS 

See  Hoisting  Equipment. 

INJECTORS 
See  Steam  Boilers,  etc. 

INSTRUMENTS 

Assayers' 

See   Chemists'   Supplies. 

Drawing  and  Surveying 

See  Surveying  and  Drafting 

Equipment. 

INSULATORS  (Heat) 

See  Asbestos  Products,  etc. 

INSULATORS   (Electric) 

See  Electrical  Equipment. 

IRON  BRIQUETTERS 
See  Briquetting  Machinery. 

IRON  AND  STEEL 
See  Structural  Steel  and  Iron. 

JAW  CRUSHERS 
See   Crushing   and   Grinding 

Equipment. 

JAW  PLATES 
See    Crushing   and    Grinding 

Equipment. 

JIGS 

Allis-Chalmers  Mfg.  Co. 
Bartlett  &  Snow  Co. 
Chalmers   &   Williams. 
International  Steam  Pump  Oo- 
James  Ore  Concentrator  Co. 
Morse  Bros.   Mchy.  A  Sop.  Oo. 
Power  &  Mining  Machinery  Oo. 
Traylor  Engineering  A  Mfg.  Co. 

LABORATORIES 

See   Chemists'    Supplies. 
LAMPS 

See  Lighting  Equipment. 

LADLE  LINERS 

See  Smelting,  Refining,  »*•>. 

LATHES 
Skinner  &  Co., 

M.   B. 
LEVELS  AND  RULES 

See  Surveying  and  Drafting. 

LIGHTING 

EQUIPMENT Candlesticks 
Skinner  &  Co.,  M.  B. 

Carbide  Lamps 

Skinner  &  Co.,  M.  B. 
Wolf  Safety  Damp  Co. 

Electric  Lamps  (Arc) 

General  Electric  Co. 
Westinghouse  Elec.  *  Mfg.  Osx 
Electric  Lamps 

(Incandescent) 
General   Electric  Co. 
Westinghouse  Eleo.  A  lug.  O*. 
Miners'  Lamps 

General  Electric  Co. 
Skinner  &  Co.,  M.  B. 
Wolf  Safety  Damp  Co. 

Safety  Lamps  (Fuel) 
Heil  Chemical  Co. 

LIME  MACHINERY 

See  Cement  and  Concrete  Ma- 
chinery. 

LINK  BELTING 
See  Belting. 

LITERATURE 

(Mining,  etc.) 
See   Books    and    Literature. 

LOCKERS 

Skinner  &  Co.,   M.   B. 

LOCOMOTIVES  AND 
HAULAGE  ENGINES 

American   Docomotive   Co. 
Atlas  Car  &  Mfg.  Co. 
Brown  Hoisting  Machy.  Co. 
General  Electric  Co. 
Goodman  Mfg.  Co. Link-Belt  Co. 

Morgan-Gardner  Electrlo  Co. 
Westinghouse  Elec.  A  Mfg.  C*. 

LUBRICANTS  AND 
ACCESSORIES 

Graphite  Lubricators 
Dixon  Crucible  Co. 
Lunkenheimer  Co. 
Wm.   Powell  Co. 
Grease  Cups 

Albany  Dubricating   Co. 
Keystone   Dubricating    Co. 
Dunkenheimer  Co. 
Wm.  Powell  Co. 

Greases  and  Oils 
Albany  Dubricating  Co. 
Keystone  Dubricating  Co. Oil  Cups 

Albany  Dubricating  Co. 
Lunkenheimer   Co. 
Wm.   Powell  Co. 

Oilers 
Lunkenheimer  Co. 
Wm.   Powell  Co. 

Advertised  machinery  is  the  most  dependable. 
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Sight  Feeders 
Lunkenhelmer  Co. 
Wm.  Powell  Co. 

Wire  Rope  Greasers 
Broderlck  &  Bascom  Rope  Co. 

MACHINERY 

(Second-Hand) 
Atlaa  Car  &  Mfg.  Co. 
Chicago  House  Wrecking  Co. 
Morse  Bros.  Mchy.  Co. 

MAGNETIC 
SEPARATORS 

See  Separators. 

MAGNETS   (Lifting) 
Hell   Chemical  Co. 

MERCURY 
Hell  Chemical  Co. 
Lane  Mill  &  Maoh.  Co. 
Pierce,   L   8. 

METAL  BUYERS 
Am.  Zinc  Lead  &  Sm.  Co. 
Beer,  Sondhelmer  *  Co. 
Bolivian  D.  &  Ex.  Co. 
Goldsmith  Bros.  8.  4  R.  Co. 
Granby  Mining  &  Sm.  Co. 
Hegeler  Zinc  Co. 
International    Smelting   Co. 
Metals  Buying  &  Ref.  Co. 
Metals  Recovery,  Inc. 
Phillip  Brothers. 
Primos  Chemical  Co. 
U.  S.  Smelting  R.  &  M.  Co. 

METAL  CHECKS 

Skinner  &  Co.,  M.   B. 

METAL  LATH 

North    Western    Expanded 
Metal  Co. 

METALLURGICAL 

EQUIPMENT 
See  Furnaces  and  Accessories, 

Smelting,  Refining,  etc.,  ana 
Chemists'  Supplies. 

METERS   (Electric) 
See  Electrical  Equipment. 

METERS  (Water) 

See  Hydraulio  Mining  Equip- ment. 

MINE  LAMPS 

See  under  Lighting  Equipment. 

MINE  TELEPHONES 

See  Telephones. 

MONITORS 

See  Hydraulic  Mining. 

MOTOR  TRUCKS 

Jeffery  Co.,  Thos.  B. 
Morse  Bros.  Mchy.  &  Sup.  Co. 

NAILS,  SPIKES,  ETC. 
American   Steel  &  Wire  Co. 

OIL  BURNERS 
Bee   Burners. 

OIL  CUPS,  ETC. 

See   Lubricants   »nd   Acces- 
sories. 

OILS  (Flotation) 
General  Naval  Stores  Co. 
Pensacola    Tar    A    Turpentine 

Co. 

OIL  FUEL 

(Engine  and  Furnace) 
See  Fuel  Oils. 

OIL  FUELS   (Lamp) 
See  Lighting  Equipment. 

OIL  WELL  SUPPLIES 

See  under  Drilling  and  Bor- 
ing, Piping  and  Accessories, 

Tanks,  Pumps,  Ropage  and 
Cables. 

ORE  BINS 

See    Hoppers,    Bins    and 
Pockets. 

ORE  DRIERS 

See  Drying  Apparatus. 

ORE  WASHERS 
See  Washeries. 

OVENS   (Drying) 

See  Drying  Apparatus. 

OVENS   (Roasting) 

See    Furnaces    (.Roasting). 

OXY-ACETYLENE 
APPARATUS 

Imperial   Brass  Mfg.   Co. 
K-G.   Welding   &   Cutting  Co., 
Skinner  &  Co..  M.  B. 

PACKING  AND  PIPE 
COVERING 

See  Asbestos  and  Insulators. 

PANS 

Amalgamating 

Allis-Chalmers  Mfg.   Co. 
Moyle  Engineering  Works. 
Traylor  Engineering  &  Mfg.  Co. 

Roasting 

Traylor  Engineering  &  Mfg.  Co. 

PEBBLES    (Grinding) 

See  Crushing  and  Grinding 
Equipment. 

PERFORATED   METAL 
SIEVES,   ETC. 

Perforated  Metal 
Allis-Chalmers  Mfg.  Co. 
Chicago  Perforating  Co. 

Sieves 

Allis-Chalmers  Mfg.   Co. 
Bartlett  &  Snow  Co. 
Buffalo  Wire  Works  Co. 
Chalmers  &  Williams. 
Chicago  Perforating  Co. 
Multi-Metal   Separating  Screen 

Co. 

Wire  Mesh  and  Gauze 
Abbe  Engineering  Co. 
Allis-Chalmers  Mfg.  Co. 
Bartlett  &  Snow  Co. 
Buffalo  Wire  Works  Co. 
Chalmers  &  Williams. 
Multi-Metal   Separating  Screen Co. 

PIPE  COVERING 

See  Asbestos  and  Insulators 

PIPING  AND 
ACCESSORIES 

Pipe  Cutters 
Armstrong  Mfg.  Co. 

Pipe  (Cast  Iron) 
American   Cast   Iron    Pipe   Co. 
Clow  &  Sons,  James  B. 
Donaldson  Iron  Co. 
Glamorgan  Pipe  &  Fdy.  Co. 
Lynchburg  Foundry  Co. 
Massillon  Iron  &  Steel  Co. 
U.    S.   Cast   Iron   Pipe   &   Fdy. 

Co. 

Pipe  Clamps 
National  Tube  Co. 
Skinner  &  Co.,  M.  B. 

Pipe  Fittings 

American    Spiral    Pipe    Works. 
I>unkenheimer  Co. 
National  Transit  Co. 
National   Tube   Co. 
Queen  City  Foundry  Co. 
Standard  Spiral  Pipe  Works. 

Pipe  (Riveted) 
American  Spiral  Pipe  Works. 
Pelton  Water  Wheel  Co. 
Standard  Spiral  Pipe  Works. 

Continued    on    Next    Page. 

ROEBLINGWIRE  ROPE 
STANDARD  FOR 

Mining.  Logging.  Dredging.  Construction,  Tram- 
way,. Cableways.  Incline  Haulasc.  Femes,  and  all 

other  purposes.    Tlie  Hire  rope  o)  muximum  service. 

JOHN  A.  ROEBL1NGS  SONS  COMPANY 
TRENTON.  N.  J. 

LIQUID   AND    GASEOUS    FUELS 
AND  THE  PART  THEY  PI.AY  IS  MODERN  POWER  PRODUI  TU  >N 

By  Prof.  Vivian  is.  I  > « i  s,  P.  I.  C,  F.  C.  S..  Prof,  ol  Chemistry 
Royal  Naval  College,  On  enwlch. 

CONTENTS — Lavoisier's  Discovery  of  the  Nature  ot  Co  etc.,   p>« 
Cycled  animal  and  Vegetable  Lite,    Methods  ol  Determining  Calorll 
The  Discovery  ol  Petr   imln  \   riea.    OULamps.etc      fhi    Hfetory  of  Coal 
Gas.   Calorific  Value  of  Coal  Ga      u      11    Constituents,    [he  Hlston 
Gas     Incomplete  Combustion.    Comparison  of  the  Thermal  Valuespf  our  Fuels, 
etc.    Appendix.    Bibliography.    Index.  "Ice   I-  <>»■ 
X  h  o  O  IS/MIMING     WORLD.      CHICAGO 

A  Card  of  Superior  Excellence 
If  you  really  realized  the  uniqueness  of  a  book  form 

card  with  smooth  edges— perfectly  smooth— you 
would  send  for  a  sample  of  our 

PEERLESS  PATENT  BOOK  FORM  CARDS 
give  us  your  order,  and  never 
again  use  any  other  card.  You 

will  look  in  vain  for  any  indica- 
tion of  the  card  having  been  de- 

tached. Our  patent  method  makes 
the  detached  edge  just  as  smooth 
as  the  other  edges. 

Send  for  a  Sample  Tab  and 
make  a  personal  test. 

The  JOHN  B.  WIGGINS  COMPANY,  Sole  Manufacturers 

Engravers    Die  Embossers    Plate  Printers  81-83  E.  Adams  St.,  CHICAGO 

Our  Smart  Card 
in  Case 

MARATHON  MILL 

Patented 

ROCK   CRUSHERS.    MINING 

GUARANTEED  TO  BEAT  ALL 

OTHERS.  Really  grlndstwice 
as  much  coarse  to  four 

times  as  much  fine,  de- 

pending on  conditions.  X 
Inch  to  200  Mesh  Discharoes. 

NEW  GOLD  SAVING  HEADS. 

Guaranteed  to  beat  aU  others 

saving  gold  inside  the  mill. 
Write  for  grinding  tests 

and  particulars. 

AND   MILLING   MACHINERY 

JOHNSON    ENGINEERING   WORKS 
FIRST    NATIONAL    BANK    BUILDING.   CHICAGO.    V.   S.    A

. 

Armstrong 
COMBINATION 

PIPE   KIT 

1   No.  2  Stock 

J4   to   1'  Dies 
1    Pipe  Cutter 
1   Hinged  Vise 

1    Pipe  Wrench 

MANUFACTURED   BY 

THE  ARMSTRONG  MFG.  CO. 
324  Knowlton  St.,  BRIDGEPORT,  CONN. 

Tell  the  advertiser  you  saw  it  in the  Mining  and  Engineering  World. 
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ABBE  TUBE  MILLS 

ABBE   ENGINEERING    CO., 

WITH  PATENTED 
"IDEAL" SPIRAL  FEEDER 

Also  Pebble  Mills.  Ball 
Hills.  Laboratory 

Mills.  Vacuum 

Pumps.  Pres- 
sure Blowers 

Send  for  Catalogs 

222-224  Broadway,  NEW   YORK 

Look  For    A  STORY  IN  PICTURES. 
'"Once  upon  a  time"  the  only  way  a  story 
could  be  written  was  in  pictures,  and  it  is  one 
of  the  most  effective  even   in    this    age    of 
literature. 

1  See  the  story  of  uses  of  "NATIONAL"  Pipe for  mine  service  told  in  pictures  on  the  front 
cover  of  the  June  17th  issue. The  Name NATIONAL  TUBE  COMPANY, Pittsburgh.  Pi. 

ROBINS  CONVEYING   MACHINERY 
Our  bulletin  describes  the  successful  solution 
of  many  materials-handling  problems.  Let 
them  help  you. 

ROBINS  CONVEYING  BELT  COMPANY 
New  York,  22  Park  Row  Chicago.  Old  Colony  Building 

San  Francisco.  The  Griffin  Co.  Toronto,  Gutta  Percha  &  Rubber,  Ltd. 
London,  E.  C,  Fraser  &  Chalmers,  Ltd. 

BACONS    ORES  ROCK 
send  for  '»  CRUSHING 

CATALOGUE         ROLLS aaiaai&mug .w^MKiMiiafflflajBaaH 

ROBT.  HOLMES  &  BROTHERS,  Inc.,  Successors  to 

Danville  Foundry  &  Machine  Co.  giM^f- 
The  consolidation  of  these  two  large  plants 
means  the  manufacture  of  a  more  varied  and 

extensive  line  of  mining  and  other  machinery, 
doubling  the  facilities  of  the  works. 

DDLTO 
l^DODL/E,  TanqbntialWil„ 
■  THE/  PEvLrTON  WATER  WHEVEVL,  CO 

2227  Hoi-i-isorv  Si.        —  95  West  Si 
JL   SAN  FRANCISCO  —  NE/VV  YORK  , 

ELS\ 

WATER 
FOR  BOILER  FEED  AND  ALL  INDUSTRIAL  USES 
WM.    aSCAIfE.    S     SQNSCDi   ■'PlTTSSllP^'   o*. 

Buchanan  si"-.  Crushers Crushing  Rolls 
Magnetic  Separators 

Crushing  Planli  complete  in  all  details  from 
100  lo  5.000  Ions  dailj-  capacity. 

C.  G.  Buchanan  Co.,  Inc., 
Main  Office  :  90  West  St..  New  York 

Branch:  l2l6CheslnulSt..Philadelpnia.P». 

Pipe  (Steel) 
American  Spiral  Pipe  Works. 
National   Tube  Co. 

Pipe  Threaders 
Armstrong  Mfg.  Co. 

Pipe    (Welded) 
American  Spiral  Pipe  Works. 
National  Tube  Co. 
Standard  Spiral  Pipe  Works. 

Pipe   (Wooden) 
Redwood   Manufacturers  Co. 
For  other  Piping  and  Acces- 

sories see  under  Valves,  Oil- 
Well  Supplies,  Hose  and 
Tubing,  and  Asbestos  and 
Insulators. 

PISTONS 
Allis-Chalmers  Mfg.   Co. 
Wellman-Seaver-Morgan   Co. 

PLACER  MACHINES 
Pierce,  L.  S. 

PLATES   (Amalgamating) 

See  Amalgamating  Equipment. 

PLATES   (Iron  and  Steel) 
See  Structural   Steel. 

PNEUMATIC  TOOLS 

Chicago  Pneumatic  Tool  Co. 
Ingersoll-Rand  Co. 

POSTS 
Carbo  Steel  Post  Co. 

POWDER   (Blasting) 

See  Explosives. 

POWER    TRANSMIS- 

SION Morse   Chain   Co. 

PRECIPITATORS 

See  Cyanide  Equipment. 

PROSPECTORS' OUTFIT 

Moyle   Engineering   Works. 
See  also  Pans. 

PULLEYS  AND 
ROLLERS 

Dodge   Sales  &  Bng.   Co. 
Flory    Mfg.    Co. 
Lane  Mill  &  Mach.  Co. 
Queen  City  Foundry  Co. 
Robins  Conveying  Belt.  Co. 
Wellman-Seaver-Morgan  Co. 

PULVERIZERS 

See  Crushing  and  Grinding. 

PUMPS 
Centrifugal 

Aldrich    Pump   Co. 
Allis-Chalmers  Mfg.   Co. 
Cameron   Steam   Pump   Works. 
Crucible  Steel  Co. 
De  Laval  Steam  Turbine  Co. 
Goulds  Mfg.   Co. 
Hendrie  &  Bolthoff  M.  &  S.  Co. 
International  Steam  Pump  Co. 
Pelton  Water  Wheel  Co. 
Prescott   Steam  Pump  Co. 
Southwark  Fdy.  &  Mch.   Co. 
Worthington,  Henry  R. 

Electrical 

Aldrich  Pump  Co. 
Allis-Chalmers   Mfg.   Co. 
Cameron   Steam   Pump  Works. 
Deane  Steam  Pump  Works  Co. 
Epping-Carpenter    Pump    Co. Goulds   Mfg.   Co. 
International   Steam   Pump  Co. 
Monarch    Eng.   &    Mfg.    Co. 
Prescott   Steam  Pump  Co. 
Oil  Pumps 

Blake  &  Knowles  Steam  Pump 
Co. 

Connersville   Blower  Co. 
International    Steam    Pump  Co. 
Lunkenheimer    Co. 
National    Transit    Co. 
Monarch    Eng.    &    Mfg.    Co. 
Prescott   Steam  Pump  Co. 
Snow  Steam  Pump  Co. 
Worthington,  Henry  R. 

Pneumatic 

Cameron   Steam   Pump   Works. 
International  Steam  Pump  Co. 
Laidlaw-Dunn-Gordon   Co. 
Prescott    Steam    Pump    Co. 

Rotary 

AbbS    Engineering    Co. 
Aldrich    Pump   Co. 
Allis-Chalmers  Mfg.   Co. 
Cameron   Steam   Pump   Work* 
Connersville  Blower  Co. Frenier    &    Son. 
Goulds  Mfg.   Co. 
International  Steam  Pump  On. 
Monarch  Eng.   &  Mfg.   Co. 
Prescott    Steam    Pump   Co. 
Worthington,    Henry    R. 
Sand 

Abbe    Engineering    Co. 
Aldrich    Pump    Co. 
Allis-Chalmers  Mfg.   Co. 
Goulds    Mfg.    Co. 
International  Steam  Pump  Oo. 
Prescott   Steam   Pump  Co. 
Worthington,    Henry   R. Sinking 

Aldrich    Pump    Co. 
Allis-Chalmers  Mfg.   Co. 
Blake  &  Knowles  Steam  Pump 

Co. 
Cameron   Steam   Pump  Work*. Crucible    Steel    Co. 

Danville    Foundry   &    Mch.    Oo. 
Goulds    Mfg.    Co. 
International  Steam  Pump  Co 
Moyle   Engineering  Co. 
Prescott    Steam    Pump    Co. 

Slime  and  Injection  Pump* 
Allis-Chalmers   Mfg.   Co. 
Goulds    Mfg.    Co. 

Spiral Abbe    Engineering    Co. Frenier    &    Son. 

Turbine 

Aldrich    Pump   Co. 
Allis-Chalmers  Mfg.    Co. 
Cameron   Steam  Pump  Worksv 
De  Laval  Steam  Turbine  Co. 
General    Electric    Co. 
Goulds   Mfg.   Co. 
Ingersoll-Rand  Co. 
International  Steam   Pump  Co 
Pelton   Water  Wheel   Co. 
Prescott  Steam  Pump  Co 
Southwark  Fdy.  &  Mch.  Co. 
Worthington,   Henry   R. 
Vacuum 

Abbe  Engineering  Co. 
Allis-Chalmers    Mfg.    Co. 
Blake  &  Knowles  Steam  Pump 

Co. 
Cameron   Steam   Pump  Work*. 
Connersville  Blower  Co. 
Deane  Steam  Pump  Works  Co. 
Goulds    Mfg.    Co. 
Ingersoll-Rand    Co. 
International  Steam   Pump  Co. 
Prescott   Steam   Pump  Co. 
Roots    Co..    P.    H.    &    F.    M. 
Worthington,   Henry  R. 

PUNCHERS    (Coal) 

See  Cutting  Machines. 

PYROMETERS 
Skinner   &  Co.,   M.   B. 

QUARRYING MACHINERY 
See    Cutting    Machines,    Prills. 

etc.,    Explosives,   and    Blott- 
ing     Equipment.     Pumps 

Transport      and      Hancuing 

Equipment,  etc. 

QUARTZ  MILLS 
See  Crushing  and  Grinding. 

QUICKSILVER See  Mercury. 

REFINING 
MACHINERY  (Oil) 

Hammond    Iron    Works. 

RAILROADS 
Santa  Fe  Railroad. 

RARE  MINERAL 
DEALERS 

Crucible    Steel    Co. 

Earl.    E.    P. 

Primos    Chemical    ~->. Scott.  Geo.   S. 

Advertised  machinery  is  the  most  dependable. 
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RATCHET  DRILLS 
Skinner  &  Co..   M.   B. 

RECEIVERS    (Air) 
Norwalk  Iron  Works  Co. 

REFINERIES  AND 
SMELTERS 

American  Sm.  &  Ref.  Co. 
Am.    Zinc   Lead   &   Sm.    Co. 
Beer,    Sondheimer  &  Co. 
Goldsmith  Bros.   S.  &  R.   Co. 
Granby  M.  &  S.  Co. 
Hegeler   Zinc   Co. 
International    Sm.    &    Ref.    Co. 
Metals  Buying  &  Ref.  Co. 
Sandoval  Zinc  Co. 
U.    S.    Sm.,   Ref.   &  Mg.   Co. 

REFINING 
EQUIPMENT 

See    Smelting   Equipment. 

RESCUE  APPARATUS 
Elmer,   H.   N. 
Siebe,    Gorman   &   Co. 

RESPIRATORS 
Multi-Metal   Separating   Screen 

Co. 

RIFFLES   (Table) 
General  Ore  Concentrating  Co. 

RINGS  AND  DIES 
Chalmers   &  Williams. 
Lehigh  Car.   Wheel  &AxleWks. 
Traylor   Engrng.   &   Mfg.   Co. 
Wellman-Seaver-Morgan    Co. 

RIVETING  MACHINES 
Skinner  &  Co.,  M.  B. 

ROASTERS 
See   Roasting   Furnaces,   under 

Furnaces  and  Accessories. 

ROCK  CRUSHERS,  ETC. 
See     Crushing     and     Grinding 

Equipment. 

ROCK  DRILLS 
See  Drilling  and  Boring  Equip- ment. 

ROLL   CRUSHERS 
See     Crushing     and     Grinding 

Equipment. 

ROLLER  BEARINGS 
Hyatt  Roller  Bearing  Co. 

ROOFING 
Galvanized  Sheets 
American    Sheet    &    Tin    Plate 

Co. 

SAFETY   DEVICES 
Hoisting 
Balllet    Engineering    Co. 

SAFETY  HOOKS 
AND  LINKS 

See  Clips   and   Couplings. 

SAFETY   LAMPS 
See  Lighting   Equipment. 

SAMPLING   WORKS 
Beer.   Sondheimer   &   Co. 
Granby   M.   &   S.   Co. 
International    Sm.    &    Ref.    Co. 
Metals   Buying  &   Ref.  Co. 
U.  S.  Sm.,  Ref.  &  Mg.  Co. 

Buffalo  Wire   Works  Co. 
Chalmers    &    Williams. 
Chicago   Perforating  Co. 
Lane    Mill    &    Much.    Co. 
Morse  Bros.   Mchy.   &  Sup.  Co. 
Multi-Metal   Separating   Screen 

Co. Traylor  Engrng.   &  Mfg.   Co. 
Wellman-Seaver-Morgan   Co. 

Revolving  Screens 
Allis-Chalmers  Mfg.   Co. 
Bartlett   &   Snow   Co. 
Buchanan   Co.,    C.    G. 
Buffalo   Wire   Works   Co. 
Chalmers   &   Williams. 
Chicago    Perforating    Co. 
International  Steam  Pump  Co. 
James    Ore    Concentrator    Co. 
Lane  Mill   &  Mach.   Co. 
Link-Belt  Co.  _ 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Moyle    Engineering    Co. 
Multi-Metal  Separating  Screen 

Co. Power  &  Mining  Mach.  Co. 
Traylor  Engrng.  &  Mfg.  Co. 
Wellman-Seaver-Morgan  Co. 
For  other  Screens  see  under 

Perforated  Metal,  Trommels 
and   Coking   Equipment. 

SCREW  CONVEYORS 
See    Conveyors   and   Elevators. 

SECOND-HAND 
MACHINERY 

See   Machinery    (Second-hand). 

SEPARATORS 
Electrostatic 
Am.    Zinc    Ore    Separating    Co. 
Buchanan  Co.,  C.  G. 
Dings     Electro-Magnetic     Sep- arator  Co. 
James   Ore   Concentrator   Co. 

SHAFTING 
Allis-Chalmers    Mfg.    Co. 
American  Steel   &  Wire  Co. 
Bartlett   &  Snow   Co. 
Chalmers  &   Williams. 
Standard  Forgings   Co. 

SHEAVES 
Allis-Chalmers  Mfg.  Co. 
American    Spiral    Pipe    Works. 
Bartlett   &    Snow    Co. 
Danville    Foundry    &   Men.    Co. 
Link-Belt  Co. 
Moyle    Engineering    Co. 
Robins   Conveying   Belt.   Co. 
Traylor  Engrng.  &  Mfg.   Co. 

SHEETS  (Iron  and  Steel) 
Amer.  Sheet  &  Tin  Plate  Co. 

SHELLS  AND  RINGS 
Allis-Chalmers     Mfg.     Co. 
Bartlett    &    Snow    Co. 
Chalmers    &    Williams. 
Lehigh  Car,  Wheel  &AxleWks. 
Standard    Steel   Works. 
Traylor  Engrng.  &  Mfg.  Co. 

SHOES,  DIES,  CAMS 
See     Crushing     and     Grinding 

Equipment. 

Ittu 

SAWMILL 
MACHINERY 

Allis-Chalmers    Co. 
Link-Belt  Co. 

SAWS 
Skinner   &   Co.,   M.    B. 

SCALES 
Merrick   Scale   Mfg.    Co. 

SCREENS 

Grizzlies 
Allis-Chalmers     Mfg.    Co. 
Bartlett    &    Snow    Co. 
Buchanan    Co.,    C.    G. 

SHOT  FIRERS 
See     Explosives     and     Acces- sories. 

SINTERING 
Dwight  &  Lloyd   Sintering   Co. 

SLIME-TREATING 
EQUIPMENT 

Classifiers 
Allis-Chalmers    Mfg.    Co. 
Chalmers  &  Williams. 
Deister  Machine  Co. 
Dorr    Company.    The. 
James  Ore  Concentrator  Co. 
Morse  Bros.   Mchy.  &  Sup.  Co. 
Traylor  Engrng.  &  Mfg.   Co. 
Dewaterers 
Allis-Chalmers  Mfg.   Co. 
Chalmers    &    Williams. 
Dorr    Company,    The. 
Traylor  Engrng.   &  Mfg.  Co. 

Filters 
Allis-Chalmers    Mfg.    Co. 
Chalmers    &   Williams. 
General    Filtration   Co 
Traylor   Engrng.   &  Mfg.  Co. 

Continued   on   Next   Page. 

Tell  the  advertiser  you  saw  it  in 

HOTEL— CAFE 
CLARK  STREET 
Near  Jackson  Blvd. 

CHICAGO 
450  Modern     I      300  with  Bath  ! 
Rooms  $1.00  $2.00  Per  Day; 
Per  Day  up      I  up 

FINEST 

GERMAN    RESTAURANT 
■     ROESSLER  &  TEICH 

H OTEL   McALPIN BROADWAY  AND  34th  St. 

NEW    YORK 
q  An  hotel  of  the  highest  class  specially 
adapted  to  the  needs  of  the  business  man. 

Every  innovation  of  service — stock  quotation 

board,  broker's  office. 
Q  Most  convenient  and  accessible  in  the  city— one 
block  from  Pennsylvania  Terminal  and  a  short  dis- tance from  Grand  Central  Station. 

^  Excellent    cuisine,     distinctive     accommodations, 
perfect  service— at  notably  moderate  prices. 

Ma  n age  men t 
L.    M.    BOOMER 

The  Brown  Palace  Hotel 
Denver,  Colorado 

ABSOLUTELY 
FIRE  •  PROOF 

STRICTLY 
FIRST  CLASS 

C.  H.  MORSE,  Manager 

  THE   

Newhouse  Hotel 
SALT  LAKE  CITY.  UTAH 

400  Rooms,  Each 

Room  with  Bath. 

Rate*    $1.50  and  up. 

Abiolutely  firtt-clas*. 

F.  W.  PAGET 
M«Das«r 

the  Mining  and  Engineering  World. 
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For  What  Does  Your 
"E.  M."  Stand  ? 

If  you  limit  the  scope  of  your  brain  by  your 

slide-rule,  and  believe  that  you  have  done  ALL 

your  duty  to  the  world  when  your  assays  and 

snieller  returns  check  up  at  something  above  costs, 

you  maj  hole  through  to  your  pay  check  without 

accusation  of  not  being  on   the  level,  BUT — 

did  you  ever  stop  to  consider  that  for  the  highest 

type  of  professional  man  there  waits  work  of  high- 
er potentiality  than  that  whose  rules  he  crammed 

to  get  his  sheepskin? 

What  are  you  doing  As  A  Mining  Engineer  for 

the   mines  and    engineers   of   the   future":' 

The  greatest  difficult)-  before  our  business  today 
iies  in  the  exaggerated  promises  of  stock  selling 

campaign.-..  The  small  investor  collectively  fur- 
nishes the  means  for  most  engineering  work,  yet 

he  can  not  individually  obtain  unbiased  facts  in 

regard  to  the  properties  he  is  asked  to  help.  If 

you  will  give  me  your  co-operation  in  building  up 
a  news  service  which  I  trust  will  eventually  be 

placed  under  the  supervision  of  higher  technical 

authority  than  mine,  fill  out  and  send  me  the  fol- 
lowing  blank: 

|  ARTHUR  PRILL,  110  West  40th  St.,  New  York: 

I      You  may  call  on  tne  for  Information  about  mining  properties  I 

in    the    following   districts        ' 

When  the  news  you  seek  is  readily  accessible  to  me  and  its 
dissemination  is  compatible  with  the  interest  of  my  clients, 
will  answer  a  reasonable  number  of  questions  on  a  blank  so 
arranged  that  my  work  shall  usually  be  limited  to  entering:  a 
"yes"  or  "no,"  or  filling  in  a  figure;  blank  and  stamped, 
addressed  envelope  to  be  furnished  by  you.  My  name  is  never 
to  be  used  without  my  express  permission:  the  blank  will  re- 

quire no  signature  as  its  connection  with  me  will  be  known  to 
you  by  a  number.  This  agreement  is  revocable  by  myself 
without  notice. 

M 

Name. 

I     iir   compelled  to  decline  advertising  or  promotion  of 
mining   ventures,   although  on  receipt  of  some  letters  my 
heart   yearns  to  help  the  poor  devil  eating  sow  belly  and 

while   pegging  away    in   the  hills.      The   public    has 
<  i    been   trained   t"  see  its  own  interest  in  support- 
news    service   that    sticks   to  facts.     Hence   I   cover 
ense    bj    a   commission   brokerage  business   whose 

rd!   are  open  to  any  engineering  society  or  journal. 

A  part  of  your  own  investment  business  and  that  of 

your  friends  is  respectfully  invited.  I  will  buy  or  sell 

to,-  you  any  stock  or  bond  on  any  exchange  at  the 
regular  commission  rate  of  that  exchange. 

ARTHUR  PRILL 
Securities 

110  West  40th  Street      :      New  York 
Telephone  Bryant  8093 

Filter  Presses 
Allis-Chalmers  Mfg.   Co. 
Chalmers   &  Williams. 
International  Steam  Pump  Co. 
Power  &  Mining  Machinery  Co. 
Queen  City  Foundry. Co. 
Traylor  Engrng.  &  Mfg.   Co. 

Tables 

Deister    Machine    Co. 
Hendrie  &  Bolthoff  M.  &  S.  Co. 
James  Ore  Concentrator  Co. 
Morse  Bros.   Mchy.  &  Sup.  Co. 
Senn  Concentrator  Co. 
Traylor  Engrng.  &  Mfg.   Co. 

Thickeners 
Chalmers    &    Williams. 
Dorr    Company,    The. 
Morse  Bros.   Mchy.  &  Sup.   Co. 
Traylor  Engrng.  &  Mfg.  Co. 
For  other  Slime-Treating 
Equipment  see  under  Cya- 

nide Equipment. 

SMELTERS  (Custom) 

See   Refiners   and   Smelters. 

SMELTING,    ROASTING 
AND  REFINING 

EQUIPMENT 
Furnaces  and  Accessories 

Allis-Chalmers    Mfg.    Co. 
Dwight  &  Lloyd  Sintering  Co. 
Monarch   Eng.    &   Mfg.   Co. 
Morse  Bros.   Mchy.  &  Sup.  Co. 
Traylor  Engrng.  &  Mfg.   Co. 
Wedge  Mechanical  Furnace  Co. 
Wile  Electric  Furnace  Co. 

Ladle  Liners 
Monarch   Eng.    &    Mfg.    Co. 
For  other  Smelting,  Roasting 

and  Refining  Equipment  see 
under  Burners,  Converters 
and  Cupels. 

SPRAYERS   (Mine) 

Ingersoll-Rand    Co. 

SPRINGS 

(Coiled  and  Flat) 
Gibson  &  Co.,  Wm.  D. 

STAMPS  AND 
ACCESSORIES 

See  Crushing  and  Grinding 

Equip  ment. 
STEAM  BOILERS  AND 
ACCESSORIES 

Boiler  Feeders 
Lunkenheimer    Co. 
Morse  Bros.  Mchy.  &  Sup.  Co 

Boiler  Compound 

Mining  Agencies,  Ltd. 

Boiler  Fronts  and  Doors 

Queen  City  Foundry  Co. 
Boilers 

Almy  Water  Tube  Boiler  Co. 
Morse  Bros.  Mchy.  &  Sup.  Co. 
Queen  City  Foundry  Co. 

Condensers 
Allis-Chalmers    Mfg.    Co. 
Deane  Steam  Pump  Works. 
International  Steam  Pump  Co. 
Nordberg  Mfg.   Co. 

Exhausters  and  Heads 

American    Spiral    Pipe    Works. 

Gages  and  Cocks 
Jenkins   Bros. 
Lunkenheimer    Co. 
National   Tube  Co. 
Wm.  Powell  Co. 

Heaters   (Feed  Water) 
International  Steam  Pump  Co. 
Blake  &  Knowles  Steam  Pump 

Co. 
Injectors Jenkins  Bros. 
Lunkenheimer   Co. 
Wm.    Powell    Co. 

Steam  Fittings 

Lunkenheimer    Co. 
Morse  Bros.   Mchy.  ft  Sup.  O* 
National  Tube  Co. 
Wm.    Powell    Co. 

Steam  Specialties 
Jenkins   Bros. 
Lunkenheimer    Co. 
National  Tube  Co. 
Skinner  &  Co.,    M.    B. 
Wm.  Powell  Co. 

Steam  Traps 

Jenkins    Bros. 
Morse  Bros.  Mchy.   &  Sup.  Os 
National    Tube    Co. 
Skinner  &   Co.,  M.   B. 
Wm.   Powell   Co. 
For  other  Steam  Acoetsorim 

see  under  Governors,  Hott 
and  Tubing,  Piping  and  Ac- 

cessories, Asbestos  and  In- sulators and  Turbines. 

STEAM    HOISTS 

See   Hoisting   Equipment. 

STEAM   SHOVELS 
See  Shovels. 

STEEL    (Drill   Steel) 

See  Drilling  and  Boring  Eqn*w- ment. 

STEEL  POSTS 
See  Posts. 

STEEL  (Structural) 
See    Structural    Steel 

STEEL   FLUMES 

See    Hydraulic    Mining    Bqu*?- 
ment. 

STOCKS  AND  DIES 
Armstrong    Mfg.    Co. 

STONE  CRUSHERS 

See  Crushing  and  Grind*** 

Equipment. 

STRUCTURAL   STEEL 
AND  IRON 

Angles 

American    Bridge    Co. 
Robins  Conveying  Belt  Co. 
Bars 

American  Bridge  Co. 

Beams 

American    Bridge   Co. 
Robins  Conveying  Belt  Co. 
Corner  Plates 

American    Bridge   Co. 
Robins  Conveying  Belt  Co. 
Girders 

American   Bridge  Co. 
Robins  Conveying  Belt  Co. 
TANKS 

Cyanide Allis-Chalmers    Mfg.    Oo. 
Chalmers   &   Williams. 
Hammond   Iron   Works. 
Moyle  Engineering  Co. 
Redwood   Mfrs.   Co. 

Oil 
Allis-Chalmers     Mfg.     Co. 
Chalmers  &  Williams. 
Hammond  Iron  Works. 
Monarch   Eng.   &    Mfg.    Co. 
Redwood   Mfrs.   Co. 

Water 
Chalmers   &   Williams. 
Hammond   Iron   Works. 
Redwood   Mfrs.   Co. 

Wooden 
Chalmers   &   Williams. 

TAPES  (Measuring) 

See    Surveying    Equipment. 

TAPPETS   (Stamp-Mill) 
Se«  Crushing  and  Grinding 

Equipment. 
TELEPHONES 

Stromberg-Carlson Co. 
Western  Electric  Co 

Telephone 

,  Inc. 
Advertised  machinery  is  the  most  dependable. 
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TESTING 
LABORATORIES 

See    Ore-Testing    Laboratories. 

THICKENERS  (Slime) 
See  Slime-Treating  Equipment. 

TIN  AND  TERNE 
PLATES 
American    Sheet    4    Tin    Plate 

Co. 

TOOL  STEEL 
See  Steel. 

TRAMWAYS 
See  Cabletoays,  eto. 

TRANSFORMERS 
See    Electrical    Equipment 

TRANSITS 
See     Surveying     and    Drafting 

Equipment. 

TRAPS  (Steam) 
See   Steam   Boilers,  etc. 

TROLLEYS  (Overhead) 

Ambursen    Co.     (Tramway 
Dept.).  „  _ 

Wellman-Seaver-Morgan    Co. 
Westinghouse    Electric  4    Mfg. Co. 

TROMMELS 
Allls-Chalmers   Mfg.    Co. 
Traylor  Engmg.   4  Mfg.   <-o. 

TRUCKS  (Car) 

See    Can   and    Accessories. 

TUBE  MILLS 
AND   PARTS 

See     Crushing     and     Grinding 
equipment. 

TUBING 

National    Tube    Co 

TURBINES 

Steam 

Allls-Chalmers    Mfg.    Co. 
De  Laval  Steam  Turbine  Co. 
Morse  Bros.   Mchy.  &  Sup.  Co. 
Pelton  Water  Wheel   Co 
Southwark  Fdy.  &  Mch.  Co. 

Water 

Albany    Lubricating   Co. 
Allis-Chalmers  Mfg.   Co. 

TURBINE   PUMPS 
See  Pumps. 

TUYERES 

See  Furnaces   and   Accessories. 

TWIST  DRILLS 
Skinner  &  Co.,  M.  B. 

VACUUM  PUMPS 
See  Pumps. 

UNIONS 

Lunkenheimer   Co. 
National   Tube   Co. 

VALVES 

Back-Pressure   and 
Check  Valves 

Jenkins    Bros. 
Lunkenheimer  Co. 
National    Tube    Co. 
Wm.   Powell  Co. 

Gate  Valves 

(Iron  and  Brass) 
American    Spiral    Pipe    Work*. 
Jenkins  Bros. 
Lunkenheimer   Co. 
National    Tube    Co. 
Wm.   Powell  Co. 
Wellman-Seaver-Morgan    Co. 

Hydraulic  Valves 
American    Spiral    Pipe    Work*. 
Lunkenheimer  Co. 
National  Tube  Co. 
Pelton  Water  Wheel  Co. 

Tell 

Wellman-Seaver-Morgan    Co 
Wm.    Powell    Co. 

Pump  Valves 
Jenkins   Bros. 

Safety  Valves 
Jenkins    Bros. 
Lunkenheimer    Co. 
National    Tube    Co. 
Wm.    Powell   Co. 

Three-Throw  Valves 

Wm.    Powell   Co. 

Valve  Re-seating  Tools 
Skinner  &  Co.,  M.  B. 

VENTILATING  FANS 
See  Fans. 

VOLTMETERS 
See    Electrical    Equipment. 

WASHERIES 

(Ore  and  Coal) 
Bartlett    &    Snow    Co. 

WATER  JACKETS 
Allis-Chalmers    Mfg.    Co. 
Chalmers    &    Williams. 
Traylor  Engrng.  &  Mfg.  Co 

WATER  METERS 
See    Hydraulic    Equipment. 

WATER  POWER 
EQUIPMENT 

See   Hydraulic    Mining    Equip- ment. 

WATER  SOFTENING 
AND  PURIFYING 
APPARATUS 

Scaife  &  Sons  Co. 

WELDING  &  CUTTING 
APPARATUS 

Imperial   Brasa  Mfg.   Co. 
K-G.   Welding   &   Cutting  Co.. 
Skinner  &  Co.,  M.  B. 

WHEELBARROWS 

BUPEAU 

°A 

MIN-IN'G INFORMATION 

Atlas  Car  &  Mfg.  Co 

WHISTLES 
Lunkenheimer   Co. 
Wm.    Powell    Co. 

WIRE   ROPE 
AND  CABLES 

Ambursen        Co.        (Tramway 

American  Steel  &  Wire  Co 
Broderick  &  Bascom  Rope  Co. Riblet  Tramway   Co. 

Roeblings  Sons  Co.,  John  A. 

Flat  Wire 

American  Steel  &  Wire  Co 

Roebling's  Sons  Co.,  John  A. 

Barb  Wire 

American  Steel  4  Wire  Co. 

Woven  Wire  Fence 

American  Steel  4  Wire  Co. 

WRENCHES  AND VISES 

Armstrong    Mfg.    Co 
Roebling's  Sons  Co.,  John  A. Skinner   &  Co.,   M.   B. 

WOOD  PRESERVING 
MACHINERY 

Allis-Chalmers    MJg.    Co. 
Traylor  Engrng.  &  Mfg.   CO. 

ZINC  BOXES 

See   Cyanide  Equipment. 

ZINC  DUST  AND 
SHAVINGS 

See    Cyanide    Equipment. 

ZINC  LATHES 
.<,  r    Cyanide   Equipment. 

ZINC  SHAVINGS 
See    Cyanide    Equipment. 

the   advertiser   you   saw   it   in 

^  In  the  compilation  of  pros- 

pectuses, booklets,  catalogs, 

etc.,  one  is  frequently  at  a  loss 

for  dependable  information, 

including  statistics,  with  which 

to  properly  illustrate  the  pub- 
lication, and  in  consequence 

much  time  is  lost  in  the  search 

for  same;  many  times,  too,  the 

information  is  found  to  be 

unreliable. 

tj  The  Bureau  of  Mining  Information 

can  save  you  this  loss  of  time  and  can 

give  you  the  required  dependable 
information. 

IJ|The  Bureau  of  Information  will 

also,  if  desired,  undertake  the  com- 

pilation of  the  publication,  illustrate 

it,  print  it,  and  ship  it  toyou  complete, 
all  at  a  reasonable  price. 

A  Quarter  of  a  Century's  Exper
ience 

at  Your  Service. 

Addreaa  nil  communicotiona  to 

THE  BUREAU  OF  MINING  INFORMATION (NOT  INC.) 

1422  Monadnock  Block 

CHICAGO 

Reference   b,    P.rmi.aion.   The   Minin.   W
orld    Comp.n, 

the  Mining  and   Engineering 
 World. 
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DIRECTORY  OF  ENGINEERS,  GEOLOGISTS,  ASSAYERS,  METALLURGISTS,  ETC 

CHEMISTS   AND   ASSAY- 
ERS. 

Alexander,  M.  G.,   Colo. 
Alzugaray,  J.  Baxeres  de,  N.  T. 
Bacon,  W.   S..  Ore. 
Banks,   John   H.,    N.    T. 
Bardwell,  Alonzo  F.,  Utah. 
Crltchett  &  Ferguson,  Texas. 
General   Engineering   Co.,    Utah. 
Duluth       Testing       Laboratory. 

Minn. 
Ely,   E.,   N.   J. 
Falkenburg  &  Laucks,   Wash. 
Fueller.   C.   M.,   Calif. 
Graves,   C.   A.,   Minn. 
Hsnks,  Abbott  A.,   Calif. 
Havlin,   Thomas   N.,   Okla. 
Hosktns,  Arthur  J.,  Colo. 
Houck,  Arthur  W.,  Aril. 
Lawrence,   T.    J..    Mex. 
Lednux  &  Co.,  N.  Y. 
Loutzenhiser,    W.    F.,    Wash. 
Mohave    Assay     &    Engineering 

Office,  Ariz. 
Ogden,   John,   Penn. 
Rlcketts,   Pierre  de  P.,   N.   T. 
Roos,  A.  T..  So.  Dak. 
St.    Louis    Sampling    &    Testing 

Works,    Mo. 
Seamon,  W.   H.  Mex. 
Shapley,  Edwin,  Mex. 
Stowell  &  Co.,  Win.  H.,  Wash. 
Surr,  Gordon,  Calif. 
Wood  &  Co.,  Henry  E.,  Colo. 
Worcester,    Leonard,    Jr.,    Mex. 

CIVIL       ENGINEERS. 

Anderson  &  Son,   G.   Scott,  Ida. 
Collins,  Glenville  A.,  Wash. 
Lawrence,  T.  J.,   Mex. 
Parrott,  T.  S.,  S.  Afr. 
Roland,  Walpole,   Ont. 
Van  Dreveldt,  E.,   Mex. 

ELECTRICAL    ENGI- 
NEERS. 

Jones,    Fayette   A.,    N.    M. 
Lakes,    Arthur,    Colo. 
Mercer,   W.  G.,   Calif. 
Merrill,    F.    J.    H.,    Calif. 
Nicholas,   Francis  C,   N.    Y. 
Ordonez,    Ezequiel,    Mex. 
Probert,   Frank    H.,   Calif. 
St.    Louis    Sampling    &    Testing 

Works,    Mo. 
Storms,   Wm.   H.,   Calif. 
Weed,  Walter  Harvey,  N.   Y. 

HYDRAULIC  ENGI- 
NEERS. 

Clausen,   Carl,  Ariz. 
Hail,  Leon   M.,  Calif. 
Riddell,   C.   W.,   Ore. 
Still,    Alfred,    Ind. 

GEOLOGISTS. 

Brower,   Walter   C.    Wuh. 
DeWllde,   F.   J.,   Ills. 
Evans,  Horace  F.,  Ore. 
Hall,   Edwin,   Wyo. 
Hoskin,   Arthur  J.,   Colo. 

Althouse,   H.  H.  &  W.,   N.   Y. 
Bassett,    R.   Smith,  Ore. 
Jamme,    George,    Wash. 
Riddell,   C.   W.,  Ore. 

MECHANICAL  ENGI- 
NEERS. 

Clark.    V.    V.,    Calif. 
Clausen,    Carl,    Ariz. 
Fueller,    C.    M.,    Calif. 
General    Engineering    Co.,    Utah. 
Goodall  Bros.,  Mont. 
Griffith  &  Co.,  T.   R.,   Colo. 
Hall,   Leon   M.,  Calif. 
Jamme,    George,    Wash. 
Kelly,  James  A.,  Wash. 
Lawrence,    T.    J..    Mex. 
Merrill,  C.  W.,  Calif. 
Newcomb,  Clive  S.,  Mex. 
Overstrom,    G.   A.,   Calif. 
Roland,   Walpole,   Ont. 
Shapley,    Edwin,    Mex. 
Welch,    R.    Kemp,    Penn. 
Wright,  Edward  T.,  Ills. 

METALLURGISTS. 

Alzugaray,  J.   Baxeres  de,  N.   Y. 
Anthony,    W.    B.,    Mex. 
Bacon,   W.   S.,   Ore. 
Banks,  John  H.,  N.  Y. 
Burt,    Edwin,    Texas. 
Canby,    R.    C    Texas. 
Carpenters  Sons,   F.    R,   Colo. 
Craddock,  Ross  S.,  Wash. 
Drury,  L.  M.,  Alaska. 
Falkenburg  &  Laucks,   Wash. 
Fueller,  C.  M.,  Calif. 
General    Engineering   Co.,    Utah. 
Hollis,    W.    L.,   Ills. 
Holms,   W.   L-,   Mex. 
Hoskin,   Arthur  J.,   Colo. 
Klepetko,  Frank,  N.  Y. 
Long,  Frederic  H,   Ills. 
McLachlen,    John    M.,    Washing- 

ton,   D.   C. 

Merrill,   C.   W.,   Calif. 
Newcomb,  Clive  S.,  Mex. 
Ogden,    John. 
Overstrom,   Gustave   A.,    Calif. 
Probert,   Frank   H,   Calif. 
Ricketts,  Pierre  de  P.,  N.  Y. 
St.    Louis    Sampling    &    Testing 

Works,    Mo. 
Shapley,  Edwin,  Mex. 
Spauiding,    C.    F.,    Utah. 
Thompson,   Wm.,  Ariz. 
Traphagen,    F.   W„   Colo. 
Tupper,    C.    A.,    Ills. 
Weed,  Walter  Harvey,   N.  Y. 
Welch.    R.    Kemp,    Calif. 
Wright,  Edward  T.,   Ills. 

MINING  ENGINEERS. 

Anderson  &  Son,  G.   Scott,   Ida. 
Anthony,  W.  B.,  Mex. 
Armstrong,    L.    K.,   Wash. 
Aubury,  Lewis  E.,   Calif. 
Bacon,    W.    S.,    Ore. 
Banks,  John  H.,  N.   Y. 
Barker,  Wm.,  Jr.,  Wash. 
Bassett,    R.    Smith,    Ore. 

Beatty,    A.    Chester,    N.    Y.-Lon- don. 
Benedict,  Wm.  DeL.,  N.  Y. 
Bolivian   D.    &   E.    Co.,    So.   Am. 
Borrowe,    G.    W.,    Mex. 
Bradford.    A.    H.,    Wash. 
Brower,  Walter  C,  Wash. 
Brown,    H.    B..    B.    C. 
Burrell,   W.,   Aust. 
Burt,    Edwin,    Texas. 
Carpenter,  F.   R.,  Sons,  Colo. 
Channing,   J.   Parke,   N.   Y. 
Clark  Bros.,  Arizona. 
Clark,    Maurice,    Mex. 
Clausen,    Carl,   Ariz. 
Collins,    Glenville    A.,    Wash. 
Craddock,   Ross  S.,  Wash. 
Creden,    William   L.,   Moot. 
DeWilde,   F.  J.,   Ills. 
Drury,    L.    M.,    Alaska. 
Dunster,  Carl   B.,   N.  Y. 
Evans,   H.   V.,   Ore. 
Eveland,  A.  J.,   Mass. 
Falkenburg   &   Laucks,   Wash. 
Ferguson,    Donald,    Nev. 
Fesing,    Herman    W.,    Mich. 
Fields,    John    D.,    Mont. 
Fishback,  Martin,  Texas. 
Fisk,  Winthrop  W..  Nev. 
Fowler,   S.   S.,    B.   C. 
Fueller,  C.  M.,  Calif. 
Garza-Adalpe,  J.  M.,  Mex. 
Hall,    Edwin,    Wyo. 
Hall,    Leon    M..    Calif. 
Hammond,    John    Hays,   N.    Y. 
Harrison,  A.   W.,  Colo. 
Hollis.    H.    L.,    Ills. 
Hopkins,    C.    V.,   Arizona. 
Huskin,    Arthur    J.,    Colo. 
Humphreys,    Llewellyn,    Utah. 
Jackson,    Frank    H,    Calif. 
James,   A.   Clayton,  Nev. 
Jamme,  George,  Wash. 
Jones,    Fayette    A.,    N.    M. 
Kelly,    James   A.,    Wash. 

Klepetko,    Frank,    N.    Y. 
Larson,  Andrew  G.,    B.  C. 
Lawrence,   T.   J.,    Mex. 
Ledoux  &  Co.,  N.  Y. 
Long,   Frederic  H.,  Ills. 
MacDonald,    E.    H,    Wash. 
MePherson,    D.    E.,    Mont. 
Merrill,   Frederick  J.   H.,    Calif. 
Merrill    Metallurgical    Co.,    Calif. 
Mohave    Assay    &    Engineering 

Office,    Ariz. 
Munro,   C.   H.,   .San  Francisco. 
Nicholas,  Francis  C,  New   York. 
'  llsen,   Chas.    O. .   Wash. 
Ordonez,    Ezequiel,    Mex. 
Overstrom,   Gustave  A.,    Utah. 
Parrott,   T.   S.,   S.  Afr. 
Perry,    O.    B.,    N.    Y. 
Pirrie,   Noble   W.,   B.   C. 
Poillon   &   Poilier,    N.    Y. 
Probert,  Frank  H.,  Calif. 
Reynoso,  Jose  J.,  Mex. 
Ricketts  &  Banks,  N.   Y. 
Riddell,  C.  \V„  Ore. 
Ricketts,  Pierre  de  P.,   N.    Y. 
Riordan,    D.   M.,   N.    Y. 
Ritter,   Etienne  A.,   Colo. 
Roberts,    Milnor,    Wash. 
Roland,    Walpole,   Ont. 
Ropes,    L.    S.,   Mont. 
Ruhl    &   Shanklin,   Mo. 
St.    Louis    Sampling    &    Testing Works,    Mo. 
Scotland,    Peter    B.,    Ariz. 
Shapley,    Edwin,    Mex. 
Slater,    Amos,    Wash. 
Spauiding,    C.    F„    Utah. 
Still,    Alfred,    Ind. 
Storms,   L.    W.,   Alaska. 
Storms,  Wm.  H.,  Calif. 
Thomas,   Kirby,   N.    Y. 
Thompson,   Wm.,  Ariz. 
Tiapuagen,   F.   W.,   Colo. 
Tiask,   George  R.,   Idaho. 
Treadwell,    Wilbur,  Ariz. 
Tupper,    C.    A.,    Ills 
Van    Dreveldt,  E.,   Mex. 
Vaughan-Rhys,   T.   J.,   B.   C. 
Von  Rosenberg,  Leo,  N.  Y. 
Watters,    D.    M.,    Wash. 
Weed,  Walter  Harvey,  N.   Y. 
Welch,  R.   Kemp,   Pa. 
Wethered,    Roy,    Wash. 
Wishon,  W.  W.,  Calif. 
Woodbridge,   Dwight  E.,   Minn. 

ATTORNEYS. 

Du   Bois,  George,  Mex. 
McLachlen,    John    M.,    Washing- 

ton, D.  C. 
Norris.   James      L.,      Washing- 

ton,  D.   C. Riddell,   H.    H.,   Ore. 

SCHOOLS  AND   COL- 
LEGES. 

Chicago  School  of  Assaying,  Ills. 
Michigan    College   of   Mines. 
Van  Der   Naillen  School   of  En- 

gineering,   Calif. 

CLASSIFIED,  BY  STATES  AND  COUNTRIES. 

UNITED  STATES. CALIFORNIA. Harrison,   A.   W. INDIANA. 

Aubury,   Lewis  E. 
Hoskin,  Arthur  J. 

Still.   Alfred. 
ALASKA. 

Drury,  L.  M. 

Fueller,  C.   M. Ritter,   Etienne  A. 
Hall,    Leon   M. 
Hanks,   Abbott  A. 

Traphagen,  F.  W. 
Wood  &   Co.,   Henry   E. MICHIGAN. 

Storms,   L.   W. Mercier,    W.    G. Dunster,   Carl    B. Merrill,    Frederick    J.    H. 
Merrill    Metallurgical   Co. 

IDAHO. 
Fesing,   Herman   W. 

ARIZONA. Munro,   C.   H. 
Overstrom,  G.   A. Anderson   &   Son,   G.    Scott MINNESOTA. 

Clark    Bros. Probert,   Frank  H. Trask,  George  R. 

Clausen,  Carl. Storms,  Wm.  H. Duluth   Testing   Laborat 

jry. 

Hopkins,    C.    V. 
Houck,  Arthur  W. 

Welch,   R.  Kemp. 
Wishon,  W.  W. 

ILLINOIS. Woodbridge,    Dwight    E 

Mohave    Assay    ft    Engineering DeWilde,  F.  J. MISSOURI. Office. COLORADO. Hollis,    H.    L. 
Scotland,  Peter  B. Long,  Frederic  H. Ruhl  &  Shanklin. 
Thompson.   William. Alexander,   M.   G. Tupper,  C.   A. St.    Louis    Sampling    ft 

Testing 

Treadwell,    Wilbur. Carpenter,  Franklin   R.,   Sons. Wright,  Edward  T. works. 
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MONTANA. 

Creden,    William    L 
Fields,  John  D. 
Ropes.  L.   S. 

NEVADA. 

Ferguson,  1  Donald. 
i  i        w  inthrop  W. 
James,  A    Clayton. 

NEW     MEXICO. 

.1   s,  Fa3  el t  e    \ 

NEW    YORK. 

Alzugaray,    J.    Baxeres   de 
Banks,  John   H. 
Beatty,  A.  Chester. 
Benedict,    Wm.    de    L 
Canadian  Mining  Expl.  Co., 
Channlng,    J.    Parke. 
Dunster,   Carl   B. 
Hammond,  John  Hays 
Klepetko,   Frank. 
Ledoux  &  Co. 
Nicholas,    Francis    C. 
Perry,   O.   B. 
Poillon  &  Poirier. 
Rlcketts,  Pierre  de  P. 
Riordan,  D.  M. 
Thomas,    Kirby. 
Von  Rosenberg,  Leo. 
Weed,  Walter  Harvey. 

Ltd. 

OKLAHOMA. 

Havlln,  Thomas  N. 

OREGON. 

Bacon,  W.  S. 
Bassett,    R.    Smith. 
Evans,    Horace   F. 
Riddell,  C.  W. 

PENNSYLVANIA. 

Ogden,   John. 

SOUTH  DAKOTA. 

McPherson,   D.   E. 
Roos,    A.    T. 

TEXAS. 

Burt,  Edwin. 
Canby,  R.  C. 
Critchett  &  Ferguson. 
Fishback,    Martin. 

UTAH. 

Bardwell.  Alonzo  F. 
General  Engineering  Co. 
Humphreys,  Llewellyn  E. 
Spaulding,  C.  F. 

WASHINGTON. 

Armstrong.    L.    K. 
Barker,   Wm.,   Jr. 
Bradford,  A.  H. 
Brower,   Walter  C. 
Collins,   Glenville   A. 
Craddock,  Ross  S. 

Falkenburg   &    Laucka. 
Jamme,  George. 

Kelly,   James   A. 
Loutzenhlser,  W.   F. 
MacDonald.  E.   H. 
i  ilsen,  Chas.  O. 

Roberts,  Milnor. 
Slater,  Amos. 
Stowell    &   Co.,    Wm.    H. 
Watters.    D.    M. 
Wethered,    Roy. 

WYOMING. 

Hall,    Edwin. 

FOREIGN     COUNTRIES. 

AUSTRALIA. 

Burrell,    W. 

CANADA. 
British  Columbia. 

Brown,  H.   B. 
Fowler,    S.    S. 

Lakes.  Arthur. 
Larson,  Andrew  G. 
Vaughan-Rhys,   T.   J. 

Ontario. 

Roland,  Walpole. 

ENGLAND. 

Beatty.   A.    Chester. 
Mines  Management   Co. 

MEXICO. 

Anthony,    W.    B. 

Borrowe,  G.  W. 
Clark,   Maurice. Eveland,  A.  J. 
Garza-AJdape,  J.  M. 

Holms,   W.   L. 
Lawrence,   T.   J. 

Newcomb,   Cllve  S. 
Ordonez,    Ezequiel. 
Reynoso,  Jose  J. 
Seamon,  W.   H. 

Shapley,   Edwin. Van   Dreveldt,   E. 
Worcester,  Leonard,  Jr. 

SOUTH  AFRICA. 

Parrott,  T.   S. 

SOUTH     AMERICA. 
Bolh  iai     D     &    E     Co 

Directory  of  Engineers,  Geologists,  Assayers,  Metallurgists,  Etc. 
ALEXANDER,  M.  G.  Established  1894 

Asaayer  and  Chemist        Leadville,  Colo. 
Gold.  Silver  and  Lead  $1.   Any  two  of  these  75c; 
Any  one  of  these,  50c;  Copper  or  Zinc,  each  $1. 
Platinum.  Nickel  or  Tin.  ?5.     Write  for  price  list. 

BARDWELL,  ALONZO  F. 
Successor  to  Bettles,  Mathes  &  Co. 

Custom  Assayer  and  Chemist 
158  So.  West  Temple  St.      Salt  Lake  City,  Utah 

BRADFORD,  ALEXANDER  H. 
Mining  Engineer 

Alaska  Examinations  a  Specialty 
115  Bellevue  Ave.  N.  Seattle.  Wash. 

ALZUGARAY,  J.  BAXERES  de 

Analytical.  Chemical  and  Metallurgical 
research  work.  Utilization  of  waste 
products  and  raw  materials. 

55  Liberty  St.,  Room  2301 New  York 

BARKER,  WILLIAM,  Jr. 
Consulting  Engineer 

Mine  Examinations.    Ore  Problems. 
422  New  York  Building  Seattle,  Wash. 

BRETHERTON,  S.  E., 
Consulting  Mining  and  Metallurgical  Engineer 

Specialty  :    Smelting  of  copper  and  lead 
ores,  and  treatment  of  complex  zinc  ores 

220  Mills  Building.   San  Francisco.  Calif. 

BASSETT,  R.  SMITH 
Placer  Mining  Engineer 

Examinations  and  Reports.    Dredge  Equipment 
Designed  and  Installed. Bandon Ot^hop 

ANDERSON  &  SON,  G.  SCOTT 
Consulting  Mining  Engineers  and 

U.  S.  Mineral  Surveyors 
Wallace  Idaho 

ANTHONY,  WM.  B. 
Mining  and  Metallurgical  Engineer 

Guanajuato  Mexico 

BEATTY,  A.  CHESTER 

Consulting  Mining  Engineer 

25  Broad  St..  New  York,  N.  Y. 

1 .  London  Wall  B'.dgs..  London,  E.  C. 
Cable  :  Granitic. 

No  professional  work  entertained. 

BROWER,  WALTER  C. 

Expert  Mine  Examiner 

Consulting  Engineer 

Rooms  509-510  Eagle  Blk  Spokane.  Wain. 

P.  O.  Box  2048 

BROWN,  H.  B. 

Mining  Engineer 
British  Columbia  mines  bought,  sold  and  opera- 

ted.    Correspondence  solicited. 
25  Pacific  Block   Vancouver   B.  1 

ARMSTRONG,  L.  K. 
Mining  Engineer 

Codes:  Leiber.  Bedford-McNeill 
Peyton  Blk.,  P.  O.  Box  2154        Spokane,  Wash. 

BENEDICT,  WM.  DE  L. 
Mining  Engineer 

19  Cedar  Street New  York 

AUBDRY,  LEWIS  E. 

Consulting  and  Mining  Engineer 

(Late  State  Mineralogist  of  California) 

Burling  ame. California 

BOLIVIAN  DEVELOPMENT  & 
EXPLOITATION  CO. 

Mine  Examinations  and  General  Engineering 

We  make  a  specialty  of  examining  and 

reporting  on  properties  in  Bolivia, 
Peru  and  Chile. 

Telegraphic  Address;  'Boldexo".  La  Paz,  
Bolivia 

BURRELL,  W. 

Mining  Engineer 

Mines  Reported  on.      Management  Undertaken 
Purchases  Negotiated.     Correspondence  invited 

Codes:  Bedford-McNeill's; Broomhall'a  Comprehensive. 
p„rth  Western  Australia 

BURT,  EDWIN 
Metallurgical  Engineer— Specialty;  Cyaniding 

1121  Arixona  St..  El  Paso,  Texas 

BACON,  W.  S. 
Assayer,  Mining  and  Metallurgical  Engineer 

Assaying  in  all  itsbranches.  Exai    nations  and  re- 
ports on  mining  properties.  Kerby .  Oregon. 

BANKS,  JOHN  H.,  Rl/ketS  ̂ Banks 

Mining  Engineer  and  Metallurgist. 

Special  attention  to  problems  in  Ore  Treatmen
t. 

Complete  Laboratories.     Assays  and  Analyses 61  Broadway.   

BORROWE,  G.  W. 

Consulting  Mining  Engineer 

New  Porter's  Hote 
Mexico  City 

Mexico 

CANBY,  R.  C. 
Consulting  Metallurgist 

Low  Grade  Copper  and  Lead  Ores  with  Ex- cessive Zinc. El  Paso.   _L££! 

YOUR  CARD  IN  THIS  DIRECTORY 

Properly  displayed,  places  you  in  touch  with  the man  who  needs  your  service. 

Don't  invert  bUndlv«Con«ult  the  men  in  abo
ve  Directory. 
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CHANNING,  J.  PARKE 
Consulting  Engineer 

61  Broadway,  New  York 

CLARK  BROTHERS 
Placer  Mining  Specialists 

P.  O.  Box  484  Tuscon,  Arizona 

CLARKE,  MAURICE 

Mining  Engineer 

Mining  Investments 

Ouici, Mexico 

CLAUSEN,  CARL 

Consulting  Mining  Engineer 

Specialty:  Plans,  Specifications,  Estimates. 
Erection  of  Mining  Machinery,  Concentrators, 
Gold  and  Silver  Mills,  Silver-Lead  Smelters,  Cop- 

per Smelting  and  Converting  Plants,  Light  and 
Power  Plants. 
W.  U.  Code  Bisbee,  Ariz. 

COLLINS,  GLENVILLE  A. 
Consulting  Engineer 

1201  L.  O.  Smith  Bldg. Seattle,  Wash. 

CRADDOCK,  ROSS  S. 
Consulting  Mining  Engineer  and  Metallurgist 

208-209  Columbia  Bldg.  Spokane,  Wash. 

CREDEN,  WILLIAM  L. 
Consulting  Mining  Engineer 

Mine  Examinations  and  Management 
First  Nat'l  Bank  Bldg.  Butte.  Montana 

CRITCHETT  &  FERGUSON 
(Successors  to  Hughes  &  Critchett) 

Assayers  and  Chemists 
Umpire  and  Control  a  Specialty.     El  Paso,  Tex. 

DB WILDE, P. 

J- 
Mining  Bng meer and  Geologist 

P.  O Boi  333 Galena, Ills. 

DRURY,  L.  M. 
Mining  and  Metallurgical  Engineer 

Specialty  Fairbanks  District 
Fairbanks,  Alaska 

DULUTH  TESTING  LABORATORY 
C.  A.  Graves,  Director 

Assays       Chemical  Analyses      Cement  Testing 
Duluth,  Minn. 

DUHSTER,  CARL  B. 
Mining  Engineer 

11  Pine  St.TNewYork,  N.  Y. 
Marquette,  Mich, 

Cable:  Breitanco.   McNeill's  Codes. 

EVANS,  HORACE  FRANCIS 

Economic  Geologist 

Geologic  Examination  and  Reports 

Grants  Pass,  Oregon  Portland,  Oregon 

FALKENBURG  &  LAUCK8 
Chemists,  Assayers.  Metallurgists 

"Ore  Testing  on  Car  Load  Lota  of  Ore" 
97  Yesler  Way  Seattle.  Wash. 

FERGUSON,  DONALD 
Consulting  Mining  Engineer 

Codes:  Moering  &  Neal;  Bedford-McNeill's P.  O.  Box  664  Goldfield,  Nevada 

FESING,  HERMAN  W. 
Mining  Engineer 

Lake  Superior  Copper  and  Iron  Examinations 
Houghton,  Mich. 

FIELDS, 

JOHN  D. 

Mining  Engineer 

Designing  and  Constructing  Copper 

Leaching  Plants 

M&xville, Montana 

FISHBACK,  MARTIN 
Mining  Engineer 

Cable  Address:  Pishback.    Code:  Western  Union 
Guaranty  Trust  Bldg.,  El  Paso,  Texas 

FISK,  WINTHROP  W. 
Mining  Engineer 

29  years  experience  (9  years  in  Mexico) 
Jarbidge.  Nevada 

FOWLER,  S.  S. 
Mining  Engineer 

Nelson, B.C. 

FUELLER,  C.  M. 
Mining  Engineer 

Concentration,  Cyanide  and  Chlorlnatlon  Testa 
Mills  designed  and  erected 

Box  175.  R.  F.  D.  No.  2  Whittler,  Calif. 

GARZA-ALDAPE,  J.  M. 
Mining  Engineer 

Colorado  School  of  Mines,  Stevens  Institute  of 
Technology,  Member  A.  I.  M.  E.,  A.  I. 

E.  E.,  A.  S.  M.  E.  and  Mexican 
Geological  Society 

Mine  Examinations  and  Reports  a  Specialty 
Calle  de  Rodriguez  No.  5  Torreon,  Mexico 

GENERAL  ENGINEERING  CO. 
J,  M.  Callow,  President 
Consulting  Engineers 
Salt  Lake  City,  Utah 

Ore  Testing  Mill  Designing 

HALL,  EDWIN 

Mining  Engineer 

Oil  and  Copper  a  Specialty 

Former  State  Geologist  of  Wyoming 

Lusk,  Wyoming 

THIS  SPACE  COSTS 
$21  for  one  year  including  a  copy  of  the  Mining 
and  Engineering  World,  each  week. 

HALL,  LEON  M. 

Consulting  Engineer  in  Mechanics 
Electricity,  Mining 

Telephone  Main  989 

Room  814  Kohl  Bldg.  San  Francisco.  Cal. 

HAMMOND,  JOHN  HAYS 

Consulting  Engineer 

Code:    Bedford-McNeill 

120  Broadway,  New  York 

HANKS,  ABBOT  A. 

Chemist  and  Assayer 

Control    and    Umpire  Assays.     Supervision  of 
Sampling  at  Smelters.    Careful 

Chemical  Analyses 

610  Sacramento  St.  San  Francisco,  Cal. 

HARRISON,  A.  W. 

Mining  Engineer 

Silver  ton, Colorado 

HATMAKER,  BENJAMIN  JOY 

Consulting  Engineer 

Specialist  in  Northern  New  York  Zinc 

Examinations.     Reports.     Assays. 
Analyses. 

Gouverneur,  New  York 

HAVLIN THOMAS  N., 

Assayer  and  Metallurgist 

P.  O.  Box  346 
Commerce. 

Oklahoma 

HITCHCOCK,  C.  H. 

Mining  Engineer 

Mines  examined  with  a  view  to  purchase 

Copper  Cliff.  Ontario 

HOLMS,  W.  L. 
Mechanical  Engineer 

Specialty:    The  Cyanldlng  of  Silver  Ores 

Cable  Address:  ''Holms*' Code:   Bedford-McNeill. 
Calle  de  Tiburcio  No.  18 

P.  O.  Box  1 172  Mexico,  D.  F. 

HOSKIN,  ARTHUR  J. 
Mining  Engineer 

Examinations,  Equipment,  Operation 
Management 

Box  526,   Leadville,  Colo. 

Don't  invest  blindly — Consult  the  men  in  above  Directory. 
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HOPKINS,  C.  V. 
Mining  Engineer 

Chief  Engineer  and  Field  Department 
United  Verde  Copper  Co. 

J_          Arizor.a 

HOUCK,  ARTHUR  W. 
Agent  for  Ore  Shippers 
Assayer  and  Chemist 

Bullion  Purchased          Umpire  Work  a  Specialty 
Douglas,  Ariz   

HUMPHREYS,  LLEWELLYN  E. 
Mining  and  Metallurgical  Engineer 

1022  Black  Building.  Los  Angeles 
712  Newhouse  Building,  Salt  Lake  City 

JACKSON,  FRANK  H. 
Mining  Engineer 

Room  730,  San  Fernando  Bldg. 
Los  Angeles.  California 

JAMES,  A CLAYTON 

Mining  Engineer 

Examination  and  Reports  for Investors 

Wonder. Nevada 

JAMME,  GEORGE 
Mining  Engineer 

Examinations  and  Reports.     Designs  (or 
Hydraulic,    Metal  and   Coal   Mine    Equipment 

305  Epler  Block.  Seattle,  Wash.   

JONES,  FAYETTE  A. 

Consulting  Mining  Engineer 
and  Geologist     . 

Specially  conversant  with  the  Southwest 
and  Mexico 

Albuquerque, New  Mexico 

JORDAN,  EDWIN,  C. 
Analytical  Chemist  and  Mining  Engineer 

Rare  Metals  a  Specialty 
10  Park  Street,  Gouverneur,  N.  Y. 

KELLY,  JAMES  A. 
Mining  Engineer 

Coal  Mine  Examinations  and  Equipment 
740  Henry  Building  Seattle.  Wash. 

KLEPETKO,  FRANK 

Consulting  Engineer.   Mining   and:  Metallurgy 

Specialty:    Metallurgy  of  Copper 

Lately  Manager  Boston  and  Montana  Con.  Cop- 
per and  Silver  Mining  Co..  and  of  the. Reduction 

Works  of  the  Anaconda  Copper  Mining  Co.,  of 

Montana.  At  present  Consulting  Engineer  Cerro 

de  Pasco  Mining  Co.  of  Peru;  Boston  and  Mon-
 

tana Consolidated  Copper  and  Silver  Mining 

Co.  of  Montana  and  Michigan  Copper  Smelting Co.  of  Michigan. 
Rooms  1706-08 

42  Broadway.  New  York 

LAKES,  ARTHUR 

Mining  Properties  Examined  and 

Reported  On 

701-2  Gas  &  Electric  Bldg.  Denver,  Colo. 

Temporary  Address:    Ymir,  B.  C. 

LARSON,  ANDREW  G. 
Mining  Engineer 

907  Vancouver  Block.  Vancouver.  B. 
ncouver  uiui-a,    '  "~\,   .:. , 

Code:  Bedford-McNeill 

LAWRENCE,  T.  J. 

Mining  Engineer 

Examinations.  Reports.  Assays  and  Analyses 

Plants  Designed  and  Constructed 

Topia.  Durango.  Mexico 

MUNRO,  C.  H. 
Mining  Engineer 

Hobart  Bldg..  San   Francisco 
Cable:  Ornum.  Code  :. McNeill. 

LEDOUX  &  CO.,  Inc. 

Mining  Engineers  and  Assayers 

Ore  and  Metal  Sampling  at  the  Port  of  New 
York.  All  important  foreign  and  eastern  refiners 
and  most  important  American  producers  settle 
upon  Ledoux  &  Co.'s  certificate  of  weight  and assay. 

99  John  Street New  York 

LONG,  FREDERIC  H. 
Consulting.  Mining  and  Metallurgical 

Engineer 
637,  29  South  La  Salle  St.  Chicago 

LOUTZENHISER,  W.  F. 

Assayer  and  Chemist 

Telephone  No.  91  Republic.  Washington 

MAC  DONALD,  E.  H. 

Mining  Engineer 

Realty  Building  Spokane.  Washington 

McPHERSON,  D.  E. 
Mining  Engineer 

27  Forest  Ave.  Deadwood,  South  Dakota 

MERCIER,  W.  G. 

Economic  Geologist 

Valuations  and  Reports  a  Specialty 

20  years  experience  In  Pacific  Coast  mining 

Correspondence  Solicited Yreka. California 

MERRILL,  CHARLES  W. 

Metallurgist 

Precious  Metal  Ores  Tested  and  Processes  De
- 

vised. Mills  designed.  Installed  and  operated. 

Licenses  Issued  for  Merrill  Classification  Treat
- 

ment and  Precipitation  Patents. 

121  Second  St.  San  Francisco 

MERRILL,  FREDERICK  J.  H. 

Consulting  Geologist  and  Mining  Engineer 

Late  State  Geologist  of  New  York 

631  Hlggins  Bldg. Los  Angeles,  Cal. 

NEWCOMB,  CLIVE  S. 

Mechanical  and  Metallurgical 

Engineer 

Code:    Bedford-McNeill 

Black  Lake,  Quebec.  Canada 

MERRILL  METALLURGICAL  CO. 

Engineers 

121  Second  St.,  San  Francisco 

Cable:    Lurco  °"«  Code* 

MOHAVE  ASSAY  &  ENG.  OFFICE
 

pTM.Strassel  R.  C.  '  acobson 
Mining  Engineers  and  Assayers 

Reports  on  M  inea  Kingman.  Ariz. 

NICHOLAS,  FRANCIS  C. 

Mining  and  Economic  Geologist 

Investigations.  Analyses  and  Reporta  in  regard 
to  Ores  and  Minerals 

Permanent  Address: 
National  Art  Club.  New  York 

Temporary  Address:  Nogales.  Arisona 

OGDEN,  JOHN 

Metallurgist — Chemist Electro-Metallurgy  of  Gold.  Silver  and 
Platinum.    Ore  testing  plant. 

906  Filbert  Street.      Philadelphia.  Pa. 

OLSEN,  CHAS.  O. 
Mining  Engineer 

Mine  Examinations  and  Reports 
Surveying 

So    :■■  Stevens  St.   ':■   >■--■•:•■  '■■  ■■■>'■■ 

ORDONEZ,  EZEQUIEL 

Consulting  Mining  Geologist  and  Engineer 

Mine  Examination  Valuation  of  Mine* 
Prospecting  Works 

Avenida  General  Prim  124) 

Mexico  City.  Mexico 

OVERSTROM,  GUSTAVB  A. 

Consulting  Engineer 

Mill  and  Smelter  Construction 

Specialty :    Concentration  of  Ore. 

507  Germane  Bldg.  Los  Angeles.  Cal. 

PARROTT,  T.  S. 
Mining  and  Consulting  Engineer 

173  Exploration  Bldgs..  Johannesburg.  S.  Africa Codes:  Bedford-McNeill  and  A.  B.  C  5tb 
Edition.     Cable:  ■■Parophite   

PERRY,  O.  B. 
Mining  Engineer 

120  Broadway,  New  York 

POILLON  &  POLRIER       g^'&Sfi0" 
Mining  Engineers 

63  Wall  Street.  New  York  City 

PROBERT,  FRANK  H. 
Consulting  Mining  and  Geological 

Engineer 
Hobart  Building  San  Francisco.  Calif. 

REYNOSO,  JOSE  J. 

Mining  Engineer 

Edificio  de  la  Campania  Bancario 

Avenida  Cinco  de  Mayo  No.  32    Apartado  
7«o 

Mexico  City.  Mexico 

Don't  invest  blindly-Consult  the  m
en  in  above 

Directory- 
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RICKETTS,  PIERRE  DE  P., 
Mining.  Metallurgical  and  Chemical  Engineer. 

Examinations  of  Mines  and  Properties.    Deter- 
mination of  Method  of  Ore  Treatment.    Assays 

and  Analyses.   80  Maiden  Lane.  New  York 

RIDDELL,  C.  W. 
Mining  and  Hydro- Electrical  Engineer 

Examination  and  Reports  on 
Mines  and  Water  Power 

357  Chamber  of  Commerce  Bldg.     Portland.  Ore 

RITTER,  ETIENNE  A. 

Mining  and  Consulting 

Engineer 

Colorado  Springs, Colorado 

ROBERTS,  MILNOR 

Mining  Engineer 

University  Station. Seattle,  Washington 

ROLAND,  WALPOLE 
Mining  and  Civil  Engineer 

Member  Dom.   Inst.  Ama.  Engrs.  Surveys  and 

Underground  Plans  a  Specialty.  Cable  "Roland," 
Moreing's  and  Neil's  Code.         Port  Arthur.  Ont. 

ROOS,  A.  T.,  Ph.  D. 

Assayer  and  Chemist 

Sampling  and  Testing  Antimony  and  Free 
Milling  Ores. 

Dead  wood, South  Dakota 

ROPES,  L.  S. 
Mining  and  Consulting  Engineer 

Helena,  Montana 

RUHL  &  SHANKLIN 
Mining  Engineers 

Rooms  609- 10- 11  Keystone  Bldg. 

Joplin,  Mo. 

ST.  LOUIS  SAMPLING  AND 
TESTING  WORKS 

Robert  W.  Barrell.  Managet 

713  Clark  Ave..  St.  Louis.  Mo. 

Chemists,  Metallurgists  and  Consulting 

Engineers 

Geological  and  Mine  Examinations  and  Reports 

Metallurgical  investigations  of  ores  and  plans  (or 
treatment.  Consulting  Management  of  Mines. 
All  kinds  of  assays,  analyses  and  chemical  inves- 

tigations. Weighing  and  sampling  car  load  ship- 
ments for  Bhipper  or  purchaser.  Umpire  control 

work  a  specialty. 

SCOTLAND,  PETER  B. 
Mining  Engine 

General  Superintendent  of  M 
Copper  Co..  Ltd.  Morenci,  Arizona 

SEAMON,  W.  H. 
Chemist  and  Assayer 

Umpire  and  Control  Assays.     Water  Analyses; 
Leaching  Tests  and  Exp.minat.on  for  Rare  Metals. 

Chihuahua.  Mexico   

SHAPLEY,  EDWIN 
Cyanide  Metallurgist 

Examinations.  Reports.  Assays  and  Analyses 
Plants  Designed  and  Built 

Cyanidation  and  Concentration  a  Specialty 
Cable  Address:  Shapley 

Codes:  Bedford-McNeill  and  Western  Union 
Guanajuato,  Mexico 

SLATER,  AMOS 
Mining  Engineer 

Specialty — Coal  and  Coal  Briquetting 
Henry  Building  Seattle.  Wash, 

SPAULDING,  C.  F. 

Consulting  Engineer  and 
Metallurgist 

122  E.  So.  Temple  St.  Salt  Lake  City.  Utah 

STILL,  ALFRED 
Fellow  A.  I.  E.  E,:  Inst.  E.  E. 

Consulting  Electrical  Engineer 

Hydro- Electric  Developments  and  Power Transmission. 

Purdue  University La  Fayette.  Ind. 

STORMS,  L.  W. 
«  Mining  Engineer 

P.  O.  Box  65  Valdez.  Alaska 

STORMS,  WILLIAM  H. 
Mining  Geologist  and  Engineer 
Mining  Methods  a  Specialty. 

2437  Hilgard  Ave.  Berkeley.  California 

THOMAS,  KIRBY 
Mining  Engineer 

Examination  and  Valuation  of  Mining  Properties. 
Room  2744,  1  20  Broadway.  New  York 

Cable:  ■'Kirthom".  Code:  Bedford-McNeill. 

THOMPSON,  WILLIAM 

Mining  and  Metallurgical  Engineer 

Mine  Examinations.     Ore  Tests  Conducted. 

Correspondence  Solicited 

Douglas,  Arizona 

TRAPHAGEN,  F.  W. 

Ore  Treatment 

The  Colorado  School  of  Mines 

Golden. 
Colorado 

TRASK,  GEORGE  R. 
Consulting  and  Mining  Engineer 

U.  S.  Mineral  Surveyor 
30  years  active  experience  Wallace,  Idaho 

TREADWELL,  WILBUR 
Mining  Engineer 

Phoenix, Arizona 

TECHNICAL  BOOKS 
You  can  get  any  book  published  by  addressing 
Tbe  Mining  World  Co.,  Chicago. 

TUPPER,  C.  A. 

Consult. ng  Engineer 

Mining — Metallurgy — Power 

5 1 5  Monadnock  Block.  Chicago 

VAN  DREVELDT,  E. 
Civil  and  Mining  Engineer 

P.  0.  Box  91,  Parral,  Chihuahua,  Mexico 

VAUGHAN-RHYS,  T.  J. 

Mining  Engineer 

Examination  and  Management  of  Mines 

Advice  given  on  Portland  Canal 
Investment. 

Stewart, 
British  Columbia 

VON  ROSENBERG,  LEO 
Consulting  Mining  Engineer 

Cable  Porphyry.  N.  Y..  42  Broadway,  New  York 

WAHL,  H.  R. 

Mechanical  Engineer 

Design  and  Construction  of  Crushing. 
Milling  and  Mining  Plants 

1218  First  National  Bank  Bldg., 

Chicago 

WAITERS,  D.  M. 
Mining  Engineer 

Bedlord-McNeill  and  Western  Union  Codes 
1315  1st  Avenue  W.  Seattle.  Wash. 

WEED,  WALTER  HARVEY 
Mining  and 

Legal  Geology 

and  Mine  Valuation 

29  Broadway.  New  York 

WELCH,  R.  KEMP. 
Mining  and  Metallurgical  Engineer 
Mine  Examination  and  Reports 

Fort  Bidwell,  California 

WETHERED,  ROY 
Mining  Engineer 

Paulsen  Bldg., 
Spokane,  Wash. 

WISHON,  W.  W. 
Consulting  Engineer 

Formerly  Supt.  Speculator  Mine.  Now  North 

Butte. Member  Amer.  Inst,  of  Mining  Engineers. 

Examinations  —  Development  —  M  anagement  of -  Development - Mines. 

Searchlight, 

Nevada 

WOOD  &  CO.,  HENRY  E* 
Assayers 

Ore  Tested  in  Car-Load  Lots. 

Write  for  Circulars 

1 734  Arapahoe  St.  Denver.  Colo. 

Don't  invert  blindly — Consult  the  men  in  above  Directory. 
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WOODBRIDGE,  DWIGHT  E. 

Consulting  Mining  Engineer 

Duluth. 

SCHOOLS   AND   COLLEGES. 

WORCESTER,  LEONARD,  Jr. 
Assayer  and  Chemist 

Chihuahua  Ore  Testing  and  Sampling  Co. 
Calle  Aldama  107.  Chihuahua.  Mexico 

WRIGHT,  EDWARD.  T. 

Ore  Milling  Engineer 

1730  First  National  Bank  Bldg. 

Chicago,  Ills. 

ACCOUNTANTS. 

DONLOP,  W.  M. 

Chartered  Accountant  and  Auditor 

Citizen  Bldg..  Ottawa,  Ont. 

Mining  and  Hydraulic  Power  Accounting 
and  Auditing. 

ATTORNEYS. 

DD  BOIS,  GEORGE 
Counselor  Advocate 

Member  Bar  of  Supreme  Court  of  California 
Practitioner  tor  1 0  years  in  Courts  of  Mexico 

Officail  Translator  of  Pan-American 
CongTess  1902 

Specialty:  Legalization  of  Foreign  Companies  in 
Mexico,  Redaccion  or  export  translation  of  Arti- 

cles of  Incorporation.  By-Laws,  Etc. 
2a  Calle  de  Armenta  y  Lopez  1 2 

Oaxaca,  Oxa..  Mexico 

McLACHLEN,  JOHN  M. 
Attorney  at  Law 

Patents  Trademarks 
Union  Trust  Bldg.,  Washington,  D.  C. 

NORRIS,  JAMES  L.  Established  1869 
Counselor  in  Patent  Causes 

Member  Patent  Law  Association. 
Solicitor  of  American  and  Foreign  Patents 

Norria  Building  Washington.  D.  C. 

RIDDELL,  H.  H. 
Attorney  and  Counselor  at  Law 

All  Business  in  U.  S.  and  Territory  of  Alaska 
Carefully  Attented  to. 

735  Chamber  of  Commerce  Blk.      Portland.  Ore. 

CAMPHU1S  &  RIVES 

Custom  Brokers— Agents  for  Mining  Companies 
Mills  Building,  El  Paso.  Texas 

Camphuis- Rives  Co..  Tampico.  Mexico, 
Apartado  311 

Camphuis-Rives  Co.,  Laredo,  Texas, 
P.O.  Box  172 

Camphuis-Rives  Co..  Vera  Cruz.  Mexico. 
Apartado  235 

MICHIGAN  COLLEGE  OF  MINES 
A  state  institution  offering  engineering 
courses  leading  to  the  degree  of  Eng- 

ineer of  Mines.  Located  in  the  Lake 
Superior  mining  district.  Mines  and 
mills  accessible  for  college  work.  For 
Year  Book  and  Booklet  of  Views  ad- 

dress President  or  Secretary. 

CUSTOM  BROKERS  AND  AGENTS 

Houghton. Michigan 

A.  VAN  DER  NAILLEN  SCHOOL  OF 
ENGINEERING  Established  1864 

Mining  Engineering 

Practical  Assaying  taught  in  12  months.  No 
Special  preparation  necessary.  Individual  in- 

struction only .  by  experienced  engineers.  Terms 
reasonable. 

Write  for  Catalog. 

51st  and  Telegraph  Ave.  Oakland.  Calif. 

MINING  BROKERS  AND 
BANKERS. 

PROBERT,  BIB  WELL  &  CO. 

Copper  Mining  Stocks 

Capital  City  Bank  Bldg., Santa  Fe.  New  Mexico 

Only  the  best  Copper  Stocks  handled 

Correspondence  Solicited  from Investors  and  Brokers 

W.  G.  CRAIG 

If  you  want  Gold,  Silver,  Lead  or  Copper 

Properties,  WTite  me. 

414  Atlas  Block ISalt  Lake  City,  Utah 

HOWARD  E.  DAVIS 
Mine  Investigator 

Specializes  in  Preliminary  Investigations  of  and 
Reports  on  Properties  in  the  south-western 

part  of  the  United  States 
Commissions  to  find  and  purchase  properties 

undertaken. 

604  I.  W.  Hellman  Building.  Los  Angeles,  Calif. 

A.   HERMAN 

Mining  Broker 

505-6  Rookery  Bldg.,    Spokane,  Washington 

Handling  best  line  Coeur  d'Alene  Stocks 

Correspondence  Solicited  from 
Investors  and  Brokers 

MINES  &  MINING  BUREAU 
H.  L.  Damschroder,  Manager 

Silverton.  Colo. 

Reports  on  Mines.  Prospective  Mines  and  Pros- 
pects for  $1 .00  and  up.  We  have  a  record  of  over 

1 ,300  claims  and  mines,  what  they  are,  what  they 
are  doing  and  their  possibility,  located  in  the 
Golden  San  Juan.    Correspondence  solicited. 

W. D. PEARCE 

Genl.  Mgr.  Sonora  Engineering  &  Mining  Co. 

Apartado  22  Alamos.  Sonora.  Mexico 
M  ine  Examinations  and  General  Engineering 

First  Class  Mining  Properties  Handled 

Codes:  Moreing  and  Neal  and  Bedford- McNeill 
Cable  Address:  Semco 

L.  N.  ROSENBAUM 

Stocks — Bonds 

Corporation  Financing 

Corporations  organized  anywhere  in  United 
States  or  Foreign  Countries 

Stock  and  Bond  issues  prepared  and  negotiated. 
80  Wall  Street.  New  York 

THIS  SPACE  COSTS 
$21  for  one  year  including  a  copy  of  the  Mining 
and  Engineering  World,  each  week 

TECHNICAL  BOOKS 
You  can  get  any  book  published  by   addressing 
The  Mining  World  Co.,  Chicago. 

MAPS 
Compiling,  Drawing,  Engraving 

Relief  Models 

A.  BRIESEME1STER,  1656  Hclland  Ave..  NEW  YORK 

The  Assay  of  Tin  and A  »•  Second  Edition 
Antimony    ::  PriCe.$2.oo 

    By  L.  PARRY,  A.  R.  S.  M.     

Mining  World  Company    -    Chicago 

Written  For  The 

Student,  Prospector 
and  Mining  Man 

By  W.  D.  HAMMAN,  B.  Sc. 
256  Pun  Nc-orly   100  lllu.tralionr 
This  book  covers,  in  a  general  way,  the 

four  important  phases  of  mining — 
Geology  Mineralogy 

Petrology  Mineral  Depo»ita 

Written  by  a  practical  field  man  for  the 
mining  man.  As  far  as  possible,  technical 
phrases  have  been  left  out. 

Th»  How  and  Why  Booh 
Answers  over  200  practical  questions, 

telling  "how"  and  explaining  "why." 
Price,  $2.50 

MINING  WORLD  COMPANY 
1419  Monadnock  Block      :      Chicago 

Don't  invest  blindly— Consult  the  men  in  above  Directory. 
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CLASSIFIED    WANT    ADVERTISEMENTS 
Advertisements  will  be  inserted  under  this  heading  at  the  rate  of  two  cents  per 
word  for  each  insertion.     Make  remittances  by  stamp,  P.  O.  order  or  checks. 

SITUATIONS  WANTED 

STENOGRAPHER,  OFFICE  MAN.  AMER- 
ican,  27,  single,  8  years'  mining,  commer- cial experience.  Excellent  credentials. 

Habits  exemplary.  Intelligent,  reliable. 
Now  employed.  Location  immaterial.  Ad- 

dress No.  777,  Mining  &  Engineering  World, 
Chicago. 

CHIEF  SURVEYOR.  OVER  10  TEARS1 practical  experience,  technical  training, 
A.  M.  I.  M.  E.,  desires  change;  at  present 
engaged.  Not  quite  32.  Go  anywhere.  Sal- 

ary $115.  Address  No.  775,  Mining  and 
Engineering    World,    Chicago. 

CHEMIST     AND     ASSAYER,     4     YEARS' 
experience.       Best    references.       Will    go 

anywhere.     Address   R.    F.    H.,   Mining  and 
Engineering  World,  Chicago. 

MR.    CHIEF  ENGINEER, 

ANY     MINING     COMPANY. 

I    AM    AN   AMERICAN,   28   YEARS   OLD, 

AND      MARRIED.        I      CAN      OFFER      5 

YEARS'  RAILROAD  AND  3  YEARS'  GEN- 

ERAL      ENGINEERING       EXPERIENCE; 

PERSONALITY,   TACT.   A    STRONG   LIK- 

ING FOR  WORK,  AND  A  HIGH   REGARD 

FOR     MY     EMPLOYER'S     BEST     INTER- 
ESTS. 

IF      YOU      WILL     OFFER      A      PLACE 

WHERE    ABILITY    IS    RECOGNIZED    BY 

ADDITIONAL   RESPONSIBLTY   AND    AN 

INITIAL  SALARY  OF  $125  PER  MONTH 

ADDRESS  C.   W.   B.,  MINING  AND  EN- 

GINEERING WORLD,  CHICAGO. 

PRACTICAL  MILL  SUPERINTENDENT 
wishes  change;  17  years'  experience. Thoroughly  familiar  with  the  minor  de- 

tails of  concentration  and  care  of  machin- 
ery. Experienced  in  concentration  of  cop- 
per, lead-zinc  and  lead-zinc-copper  ores. 

For  the  past  3  years  superintendent  of  a 
lead-zinc-copper  concentrator  in  the  south- 

west. Speaks  Spanish.  First-class  refer- 
ences. Address  No.  7S0,  Mining  &  Engi- 
neering World.  Chicago. 

A  YOUNG  MAX.  EXPERIENCED  PROS- 
tor  and  packer  in  mule  trains,  would 
position  with  reliable  company  oper- 

ating in  South  America.  Am  strictly  on 
the  square.  Can  furnish  good  references. 
Address  No.  790,  Mining  and  Engineering 
World,   Chicago. 

rECHNICAL     GRADUATE,     SURVEYING 
ears'   mining 

and      so  eting      experienc   
old      salary    $125. 

Would    !■•        irgi     o     small   prop- 
erty,    i                         so,, ,,-     othei      responsible 

Address   No    7i>  I.  Mining  and   En 
, , ■■    World,   C   

MANAGER       WOULD      CHANGE 
Many      years       experience      with     world's 

largest,'   panies      Special!    .    ov,  cost   pro- 
duct i,  n         Spanish       e  Address 

i                  Jer, ',,,-'.    Ariz, 

WINE    ACCOUNTANT,    30    YEARS    OLD; 
12   years'   office   experience;   5   years   with mines.      Understands   cost   accounting,    pay 

roll    works   and    besl    mine    office    systems. 
Also   thorough  si,-   ;rapher.      Address    >'■'" 
Mining  &  Engineering  World,  Chicago 

POSITIONS  VACANT 

ENGINEERS  DESIRING  BETTER  Posi- 
tions or  those  out  of  employment,  should 

consult  The  Copper  Handbook.  It  gives  the 
names  and  addresses  of  3016  copper  mining 
c  impanies  and  their  officers.  It  also  gives 
i  icounl  of  the  company's  holdings,  de- velopments, equipment  and  reliability. 

Special  reduced  price  to  Mining  World 
readers,  $3.  It  will  be  sent  postpaid  on  re- 
ceipt  of  price.  The  Copper  Handbook,  29 
Broadway,    New    York. 

WAXTED  —  SUPERINTENDENT  FOR 
iron  ore  washing  plant,  including  log 

washers  and  jigs.  Must  be  familiar  with 
mechanical  details  as  well  as  electric 
power  equipment.  Address  T.  ('.,  Mining World 

SEVERAL  RECENT  MINING  AND 
metallurgical  graduates  wanted  as  chem- 

ist, assayer  and  engineer  by  western  min- 
ing companies.  $90  to  $120.  Business- 

Men's  Clearing  House,  Denver,  Colo. 

CONCENTRATOR  MILLMAN  WANTED— 
A  working  superintendent  or  foreman  in 

a  small  mill  in  suburb  of  Chicago.  Prefer 
man  with  flake  graphite  milling  experience. 
Give  references;  salary  expected.  Address 
No.  781,  Mining  &  Engineering  World,  Chi- 
cago. 

Cj  The  postage  stamp 
seems  to  have  the 
right  system.  It  sticks 
to  it  'till  it  gets  there. 

WANTED  —  METALLURGICAL  ENGI- 
neer  with  western  experience  in  selling 

mill  and  smelter  equipment.  Address  No. 
783.  Mining  and  Engineering  World,  Chi- 
cago. 

FOR  SALE— MINING  PROPERTY 

FOR  SALE— PYRITE  PROSPECT.  CEN- 
tral  Mass  .  a), out  27  miles  from  the  old 

Davis  mine  that  paid  well  for  years.  Sur- 
face indications  are  right  for  a  paying 

mine.  Some  copper  and  gold  values.  Ad- 
dress H.    X.    Kirk,   Orange,   Mass. 

FOR  SALE— CONTROLLING  INTEREST 
in  Washington  producing  free-milling 

gold  mine:  15-ton  capacity  mill,  sawmill, 
air  compressor,  tables,  plates,  drills,  water 
power,  all  installed.  Ten  claims  with  two 
veins  of  high-grade  quartz,  S  to  10  ft.  wide. 
Handsome  profit  for  party  controlling  cap- 

address  X,,.  7<;6,  Mining  &  Engineer- 
in;;  World,    I  Jhicago. 

FOR  SALE  BY  OWNER  —  GOLD  AND 
silver  mine  located  in  proven  district  3 

miles  south  of  Mojave,  Calif.  8  claims 
covering  outcrop  of  number  of  ledges. 
Main  shaft  208  ft.  deep  to  water  with 
about  400  ft.  of  drifts.  Estimate  8000  tons 
of  ore  in  sight  that  will  average  over  $10 
in  free  milling  soft  ore.  Will  deed  an  in- 

terest for  further  development  below  water 
or  will  sell  outright.  An  unusual  oppor- 

tunity to  acquire  a  property  above  the 
average  offered.  Mine  now  warrants  the 
installation  of  plant.  J.  E.  Whitmore,  Mo- 

jave,  Kern  Co.,  Calif. 

FOR  SALE— A  FINE  ZINC  PROPERTY 
in  East  Tennessee,  estimated  at  10,000 

acres.  East  Tennessee  is  developing  into 
one  of  the  finest  zinc  producing  sections  in 
the  world.  J.  M.  Woodson,  LaFollette, 
Tenn. 

COPPER-GOLD    PROPERTY    FOR    SALE; 
patented    over    3    years;    ore    blocked    for 

fcO-ton    mill.      Particulars    to    reliable    par- 
ties.    Address  Box  656,  Prescott,  Ariz. 

FOR  SALE— 5  CONNECTED  CLAIMS  IN 
Pinos  Altos  district,  adjoining  Savannah 

Coiper  Co.  claims,  and  a  half  mile  east  of 
Empire  Zinc  Co.  Cleveland  mines'.  Assays as  high  as  $18  gold,  30  ozs.  silver,  25%  zinc 
and  20%  lead.  Can  be  had  at  a  bargain. 
Address  Otto  Forster,  Silver  City,  New Mexico. 

FOR  SALE— ONE-THIRD  INTEREST  IN 
gold  mine;  money  for  an  addition  of  a 

cyanide  plant  to  our  mill.  Mines  in  S.  C. 
Thousands  of  tons  ready;  $5,000  required. 
Address  P.  O.  Box  516,  Idaho  Springs,  Colo. 

FOB  SALE— AT  YOUR  OWN  PRICE,  SIL- 
ver  lead  and  zinc  mine.  Group  of  4 

claims  side-lining  the  Standard,  British 
Columbia,  Canada.  Address  No.  767,  Min- 

ing   .^    Engineering  World,   Chicago. 

Fi  IE  SALE!— COPPER-GOLD  MINE,  LOW- 
er  California;  tide  water  location;  6000 

tons  shipping  ore  on  dump;  emphatically 
principals  only.  "B,"  Box  124,  Jerome. Ariz. 

I'"];  SALE— GOLD  MINING  PROPERTY 
in  Ontario.  Patented.  Large  acreage 

Promising  gold-bearing  quartz  veins.  Un- 
developed; reasonable  price.  Payments, 

small  amount  down,  balance  from  promo- 
tion or  production.  Address  No.  792,  Min- 

ing and   Engineering  World,   Chicago. 

FOR  SALE,  LEASE  OR  BOND— COPPER 
property,  35  full  claims,  9  miles  from 

railroad,  good  road  to  property,  50  miles 
from  smelter.  This  is  a  prospect,  but  a 
good  one,  and  will  stand  up  under  the 
strictest  investigation.  For  further  infor- mation write  W.  W.  Ramsey,  P.  O.  Box 
626,    San   Bernardino,    Calif. 

WILL  LEASE,  BOND  OR  SELL  ONE  OR 
various  mines  of  the  following  minerals: 

Copper,  manganese  and  lead.  These  mines 
have  unassailable  titles,  are  near  the  coast 
and  have  ore  in  sight.  Some  of  the  shafts 
and  galleries  have  been  inspected  by  A.  F. 
Provot,  M.  E.  CO  or  90-day  options.  For 
particulars  address  Prof.  L.  A.  Cisneros, 
Santa  Rita,  Oriente,  Cuba. 

ANY  PERSON  WISHING  INVESTMENT 
in  mineral  or  timbered  lands  in  North 

Arkansas,  whether  Marion  or  Baxter  Coun- 
ties, write  Mrs.  L.  L.  Seawell,  Freewater, 

Ore.,  who  will  make  prices  interesting. 

FOR  SALE— WORKING  BOND  ON  GROUP 
of  silver-lead  and  gold  veins;  ideal  prop- 

osition for  tunneling  and  transportation,  in 
proven  district,  near  the  greatest  zinc 
mines  in  Coeur  d'Alene.  Seeing  is  believ- 

ing.    Address  Box  13,  Sunset,  Idaho. 

FOR  SALE— 200  ACRES  COPPER  PROP- 
erty  in  Ajo  district,  Arizona,  near  New 

Cornelia;  10  or  more  large  veins  traverse 
property.  Rich  ore  has  been  taken  out. 
Very  easy  terms.  Might  accept  one-half  in stock.     Address   Irving  Payne,  Area,   111. 

AMERICAN  CHAMBER  OF  MINES— AN 
organization  to  serve  the  interests  of 

mining  as  a  business  and  to  develop  facili- 
ties for  securing  financial  co-operation.  We 

have  enough  societies  to  develop  ethics  In 
mining,  and  they  are  good,  but  property 
owners  need  business,  and  the  only  way  to 
get  it  is  to  go  after  it.  Parties  interested 
may  address:  Francis  C.  Nicholas,  care  Na- 

tional Arts  Club,  New  York;  Hotel  Orn- 
dorff,  Tucson,  Ariz.;  P.  O.  B.  394,  Nogale», 
Ariz  or  Thomas  G.  Lewis,  Washington, 
D.  C. 
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QUICKSILVER  PROPERTY  FOR  SALE— 
Large  tonnage  proposition;  located  in 

central  Nevada.  Wood  and  water  in 
abundance  on  ground.  Address  Frank  Ma- 
loney,  Box  1213.  Goldfield,  Nev. 

FOR  SALE  —  HIGH-GRADE  FLAKE 
graphite  property,  located  in  the  Prov- 

ince of  Quebec,  with  mining  rights  on  400 
acres;  complete  with  mill  and  boarding 
house.  Present  capacity  of  mill  lVs  tons 
refined  to  92%,  in  10  hours.  Good  shipping 
facilities.  Easy  terms  to  responsible  par- 

ties. Address  No.  614,  care  Mining  and 
Engineering  World,  Mbnadnock  Blk.,  Chi- 
cago. 

ANTIMONY     LANDS     FOR     SALE     AND 
lease;  rich  veins  assaying  55  to  70%  pure 

antimony.     H.  Towson,  Dequeen,  Ark. 

FOR    SALE— 200    ACRES    OF    ZINC    MIN- 
eral  land,  3  miles  west  of  Joplin,  Mo.,  lo- 

cated   on    both    sides    of    the    Seventh    St. 
read.     W.   S.  Dewing,  Kalamazoo,  Mich. 

COPPER    PROPERTY,    35    MILES    FROM 
railroad,    for   sale,    lease   or   bond.      Easy 

terms.       Advance     payment     unnecessary. 
Ed  Christiernsson,  Jungo,  Nev. 

ZINC   MINE  FOR   SALE  —  DEVELOPED. 
A  good  one.     Highest  grade  ore  in  Amer- 

ica.    Address  Chas.   P.   Basye,   5604  Kings- 
bury Court,  St.  Louis,  Mo. 

FOR  SALE— BARGAINS— PART  OR  ALL 
in  large,  valuable  hematite  deposits,  100,- 

000  tons  blocked  out,  average  $9.24.  Gold, 
silver,  lead,  zinc  in  same  and  adjoining 
properties.  Close  to  dividend  payers,  water 
power  near.  Also  interest  in  valuable  in- 

ventions. Chance  for  quick,  large  profits. 
Address  Ernest  Thompson,  Northport, 
Wash. 

GOLD  MINES  OF  NEVADA  COUNTY 
and  adjacent  districts,  largest  producers 

of  America,  for  sale;  all  kinds,  royalty  ba- 
sis; also  expert  reports  given  and  made 

on  mining  property  and  companies.  Mines 
Bureau.  Box  214,  Nevada  City,  Calif. 

FOR  LEASE— NEVADA  SILVER  PROP- 
erty,  with  nearby  lead  and  zinc  claims, 

quicksilver  and  amalgam  dump  and  tail- 
ings. Expert  details  on  request.  Frank 

Stollenwerck,   Montgomery,   Ala. 

COPPER  PROPERTY  FOR  SALE  —  $5000 
cash  and  $5000  in  60  days.  $500,000  worth 

of  ore  in  sight.  Average  13%  copper  car- 
rying good  gold  values;  12  miles  to  railroad 

on  good  wagon  road;  100  miles  to  Taooma 
Smelter.  Property  easily  wortli  $75,000. 
Sacrifice  for  quick  sale.  D.  J.  Hancock. 
715  Olive  St..  Seattle,  Wash. 

FOR  SALE  —  MINING  MEN:'  A  GOOD 
siver-lead  property  in  Montana;  4  full 

claims  patented.  This  is  a  good  proposi- 
tion rich  in  silver  and  lead,  and  will  be 

sold  on  fair  terms.  R.  G.  Poland,  Lewis- 
town,  Mont. 

THREE   MINING   LOCATIONS   IN   ALLA- 
more  district.     Small  capital  can   handle 

this.     H.  E.  Bacon,  Allamore,  Tex. 

WANTED  —  INVESTORS,  BUYERS  AND 
promoters  of  gold,  silver,  copper,  lead, 

zinc,  etc.,  and  rare  metals.  Partially  de- 
veloped mines  and  prospects,  Just  across 

the  Colorado  river  from  Oatman,  Ariz.,  in 
Ibex  mining  district,  San  Bernardlna  coun- 
need  apply.  References,  Dun's  or  Brad- 
street's.      E.   Block.  Owner,   Prescott,   Ariz. 

1  iri'i  (RTUNITY     EXTRA.  IRDINARY. 

WANTS     MISCELLANEOUS 

FOR    SALE— MINING    PROPERTIES,    DE- 
veloped    and    undeveloped.      Address    A. 

Herman,      505      Rookery     Bldg.,      Spokane, 
Wash. 

FOR  SALE  OR  LEASE  AND  BOND— 
Gold,  silver,  copper  or  antimony,  partly 

developed  mines,  or  would  give  interest  for 

development  work.  Some  very  good  prop- 
erties on  which  to  incorporate.  Location 

of  properties  in  Copper  Basin,  Hassayampa, 
Big  Bug  and  Peck  mining  districts,  all  in 

Yavapai  Ccunty,  Arizona.  Only  principals 

ty,  California.  Nick  Jahreiss,  Box  921, Needles,  Calif. 

HALF    INTEREST    IX 

IMMENSELY  VALUABLE  GRAPHITE 

PRI  IPERTY     FN  ML    S  \l    I  ! 

ENGINEERS     REP.  iRT 

!00    FT.    WIDE    EXTENDING    FOR 

HALF      MILE      CONTAINING       PRACTI- 

CALLY        INEXHAUSTIBLE         SUPPLY. 

EMINENT     AND     WIDELY     TRAVELED 

I     AM     MINING     45%     MANGANESE     AS 
well  as  manganiferous  iron  ore  and  want 

the  products.      \  nry  V. 
Maxwell,  Bristol,   Va. 

WANTED— PARTY  FURNISH  CAPITAL 
to  operate  gold  and  silver  property  or 

merit;  ores  high-grade;  300-ft.  Bhaft;  com- 
plete plant  machinery.  Including  pump* 

handle  water;  liberal  and  satisfactory 
division.  Address  Lock  Box  C.  Bozeinan. Mont. 

WANTED  TO  SELL  CHEAP  TO  RELI- 
able  Party — Block  of  stock  in  Utah  silver- 

gold  property.  Best  proposition  in  mining 
in  the  west.  Sale  Is  made  to  settle  estate. 
Purchaser  becomes  director  In  company. 
Cl>an,  reliable  company.  Can  give  bank 
references.  Address,  Fred  R.  Pryor, 
Minersville,  Utah. 

WANTED    TO    BUY— HIGHEST    PRICES 

paid  for  used  c  -  Black  Diamonds) and     fragments.       Maurice     S.      Dessau,      6 
Maiden  Lane,   New  York,  N.    Y. 

METALLURGICAL      CHEMIST      CLAIMS 

LOCATION         Tills         PROPERTY         IN 

WANTED— AT  ONCE,  PARTY  WITH  $5.- 
000  to  Invest  in  gold,  silver  and  lead  prop- 

osition close  to  Helena,  for  one-third  In- terest. Machinery  already  Installed  good 
for  300  ft.;  now  in  operation.  Ore  in  sight, 

but  further  development  necessary.  Ad- dress Box  133,  Helena,  Mont. 

COUNTY  CONTAINING  GREATER  VARI- 

ETY OF  MINERAL  WEALTH  THAN  ANY 

SECTION       OF      THE      WORLD       WITH 

,  A  T  _       payer.      Address    Lock    Box    305,    Wallaee WHICH       HE       IS       FAMILIAR.        SALE        fd^_ 

AGENCY       WANTED       BY       RELIABLE 

party  for  mining  machinery  and  machine 
tools  in  Spain.    Address  Gumersindo  Garcia. 
Marques  de  San  Esteban  50,  Gijon,  Spain. 

WANTED— A  PARTNER  TO  DEVELOP  A 
galena-zinc  prospect  adjoining  a  dividend 

,, ..,  .,■    f.60000)     TO    BE     1  SKI.    IN    DE-        WANTED  -  ANTIMONY  ORES.     STATE 111      l!Mj  u  price,  percentages,  analysis,  quantity  can 

be  delivered   monthly,    and  points   of  deliv- 

VELOPING   WHOLE    PROPERTY.  ery^    Address    "Manufacturer,'    Station   C. 

ADDRESS   BOX  NO.  528,   BIRMINGHAM, 

ALABAMA. 

FOR  SALE  —  COPPER  CLAIMS  IN 

Globe,  Miami,  Ray,  Superior,  Arizona 

billion  dollar  copper  district;  several  ex- 
ceptionally well  located  and  developed 

properties  at  reasonable  prices  and  terms. 
H.  M.  Brown,  Mining  Broker,  Box  4, 
Miami,  Ariz. 

WANTED-MINING  PROPERTY 

WANTED— MANGANESE  ORE  TESTING 
50%  metallic  manganese  or  better;  also 

antimony  ore  testing  45%  metallic  anti- mony or  better;  give  assay,  tonnage,  etc., 
in  first  letter.  Address  No.  (87.  Mining 
and   Engineering  World,   Chicago. 

WANTED— RESPONSIBLE  CONCERN  TO 

consolidate  two  gold  properties  and  or- 
ganize company  for  their  development.  Lo- 
cation, Colorado.  Both  high  and  low  grade 

ore.  free  milling.  Address  No.  7,6.  Mining and  Engineering  World,  Chicago.   

/.INC    CARBONATE    WANTED    IN    CAR- 
load    lots.      Send    sample.        Quote    price. 

Delaware   Hard  Fibre   Company.  Marshall- 
ton,   Del. 

PRACTICAL  MINING  ENGINEER  WOUL
D 

like  to  lease  a  small  mining  property  or 

form  partnership  with  someone  wQ0  has  a 

good  claim.  Montana  or  Idaho  prefe
rred. 

Chas.  Russell,  521  E.  Galena  St.,  Butte
, 

Mont. 

WRITE  HELENA  MINING  BUREAU. 

Inc..  Helena,  Mont,  for  booklet  deeexib- 
lng  mining  investment  opportunlU*.  In  Um 

Helena  Mining  Region  as  outlined  In  B»l- 
letin  No.  527,  United  Mate*  Geologieal  Sur- 

vey. 

WANTED  —  ANTIMONY  MINE.     STATE 

locatiom   character  and  quantity -o :  ores, 

and    full   particulars.      Address      Manu
fac- 

turer." Station  C.  New  York. 

WANT   TO   BUY   MINING   STOCK.     GIVE 

name  of  company  and  lowest  ea»h  price. 

Address  P.  O.  Box  837,  Fort  Worth,  Texas. 

FOR  SALE-MINING  PROPERTY;  OWN- 
er  to  reopen  gold  mine  near  Goldfield, 

Nev.-  2  deep  shafts  in  pay  ore;  3-ft.  vein; 
500  tons  on  dump;  $10  value;  tons  of  high 

grade  ore  has  been  shipped.  Will  give  hair 
interest  for  $10,000  working  capital;  no 

stock  considered.  Address  I  Fechheimei. 

920  Post  St.,  San  Francisco.  Calif.   

FOR  SALE  —  MOUNTAIN  OF  HIGH 

grade  iron  ore  at  25  cts.  per  ton  Mil- lions of  tons  in  sight.  Close  to  railroad. 

Address  No.  785,  Mining  and  Engineering World,    Chicago. 

WANTED-INFORMATION     REGAR
DING 

mining  stock  or  mine  for  sale      Send  d
e- 

scription and  price.     R.   G.   List.   Minneap oils,  Minn.    

w\NTFT)   m  \i  LARGE  COP- 

",   t   mi,-       alued    from   II,   .000   to   $5,- 
O.m.loO      Must  J      investigation. 
No    Inflated    pri. 

Aitken,   Doming-,  New   Mexico. 

ress     Thos. 

FOR      SALE— NICKEL      PROPERTY       IN 

tda        Hu  op    1   Ite   de- 
undeveloped.      Assays   nickel    copper 

and    km  id;    formal  lilax-   to    Sudbury 

district     Address  No    793,  Mining;  and  E
n- 

Ing  World,   Chi 

WANTED— STOCK      SALESMAN.        MINE 
on     Tlghtm 1      serpentine     belt,      blcrra 

Countv        Proven     bonanza    ore.       Capital 
1   liately     for     equipping    and 

Liberal  commission.  hinney 
Mines  Inc.,  825  10th  St.,  Sacramento, 

Calif.    

MINING      0NGINBER      REQUIRES     $1500 

tor      particular      opportunity.        Anyone broad-minded   enough    to    recognize 

opening   for  large   profll   on  a  small   iv   furnish,  d 

carrying   Of   plans    Will    receive   cm!" 

sive  details,  repl  treated  cpnflden- .,  n,(  ,  .1,  Bii  1.  and  Engi- 

neering   World.  .'1..' 
Want    Advertisement*    Continued    en    Next Page. 
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WANT    INFORMATION    ON    GOOD    MIN- 
Ing   opportunities    for    Investment*.      Ad- 

dress  "C,"    Box   296,   Nevada  City,   Nevada 
county.  Cal.    Only  principals  considered, 

WANTED  —  25,000  TONS  MANGANESE 
ore,  80%  or  better,  Mn.  Oa  and  not  over 

1%  Iron;  BOO  tons  Tungsten  concentrates 
60%  WO,  or  better.  Could  also  use  40% 
at  a  lower  price  per  unit.  Chronlte— 10,000 
tons  50%  C2Os.  G.  S.  Scott,  Room  25,  20 Nassau  St.,   New  York. 

WANTED    —    USED    CARBONS    (BLACK 
Diamonds)     and    fragments.        Will      pay 

highest     prices.        S.      Dessau's      Son,      1>>0 Broadway,    New   York,    N.    Y. 

FOR  SALE-MISCELLANEOUS 

RELIABLE  INFORMATION  FURNISHED 
regarding  Butte,  Mont.,  and  vicinity. 

Concerning  mines,  mining  property,  stocks, 
deeds,  claims,  persons,  etc.  Collections 

made.  Strictly  confidential.  Western  In- formation  Bureau,   Butte,   Mont. 

FOR      RELIABLE      INFORMATION       ON 
western    mining    properties,    write '  A.    A. Charonnat,   Mining  Engineer,   Nevada  City, 

Calif. 

STIBNITE  ANTIMONY  ORE  40  TO  60%. 
Can  deliver  in  carload  lots  f.  o.  b.  Berlin. 

Wash.  Less  than  1%  of  impurities.  Cor- 
rect analysis  of  ore  given  on  request.  D. 

J.  Hancock.  401  Joshua  Green  Bldg..  Se- attle,  Wash 

BACK  NUMBERS  OF  MAGAZINES  SUP- 
plied  promptly  and  at  moderate  rates; 

also  clippings  on  any  subject.  Books  and 
magazines  of  all  kinds  bought.  A.  W. 
Castellanos.  259  Armstrong  Ave.,  Jersey 
City.  N.  J. 

ASSAY    OFFICE    FOR    SALE    CHEAP    IN 
Arizona.      Address    No.    7SS,    Mining    and 

Engineering  World,  Chicago. 

MANY     OPPORTUNITIES.       BEST  SER- 
vice.     All  Arizona  stocks  handled.  Maps 

and    information    on    request.      J.    C.  Scott 
&  Co.,  Jei  Mine.  Ariz. 

DO  YOU  KNOW  THAT  YOU  COULD 
test  your  own  ores  by  Way's  Process? 

Send  fo'r  booklet  describing  this  simple  and economical  method.  Accurate  and  reliable 
Used  by  mining  schools  and  colleges.  No 
technical  knowledge  required.  \V;i\  ;- 
Pocket  Smelter  Sales  Co,  Dept.  II.  South 
Pasadena,  Cal. 

ANTIMONY  EXPERT  AND  HIS  ASSIST- 
ant  are  prepared  to  negotiate  with  firms 

for  the  erection  and  operation  of  plant  for 
the  latest  French  sublimation  process. 
Norman  L.  G.  Whitehouse,  "The  Meyran,-' Meyran  Ave.,  Oakland.  Pittsburgh,  Pa. 

WANTED  —  PARTIES  WITH  CAPITAL 
to  assist  in  the  working  of  an  undevel- 

oped mining  property,  near  Phoenix.  Ariz. 
Value.  $10  per  ton  or  better.  Free  gold. 
Address  M.  J.  Powell.  817  West  Jefferson 
St.,   Phoenix,  Ariz. 

FOR  SALE— SYNDICATE  FORMING  TO 
operate  gold,  silver,  lead,  zinc  mine.  Ore 

averages  over  $50  per  ton.  Own  furnace;  4 
more  members  needed.  Large  income  on 
moderate  investment.  Address  No.  774, 
Mining  and  Engineering  World,  Chicago. 

ANTIMONY  ORE— RESPONSIBLE  MAN- 
ufacturer  would  like  to  contract  for 

moderate  amounts  monthly;  give  analysis, 
tonnage,  shipping  point.  Address  No.  779. 
Mining  &   Engineering  World.  Chicago. 

WANTED  —  CAPITAL  FOR  MINERAL 
prospecting  in  Nevada.  Geologist  and 

chemist  in  party.  All  experienced  pros- pectors. References.  Address  G.  Lucas, Oil  City,  La. 

WANTED  —  $15,000  TO  BUILD  PLANT 
near  Kelvin,  Ariz.  Will  give  one-third 

Interest  in  property  that  will  net  $250  daily. 
Full  particulars  given  to  interested  parties. Address  H.  C.  Phelps.  539  East  4th  St., 
Long  Beach,  Calif. 

HO  YOU  KNOW  YOUR  TAILINGS  OR 
waste  dumps  do  not  carry  values  in  some 

v  duable  metals?  Why  not  send  a  sample 
and  request  for  terms?  E.  C.  Jordan. 
Gouvemeur  Laboratory,  Gouverneur,  N.   *. 

FOR  SALE— FACTORY  SITE.  ADAPTED 
for  foundry,  machine  shop  or  steel  mill. 

This  tract  contains  36  acres,  having  a 
frontage  of  400  ft.  on  the  Iron  Mountain 
Railroad,  also  Frisco  connections.  Lo- 

cated about  9  miles  from  St.  Louis,  within 
4  miles  of  the  bv-product  coke  ovens  on 
the  same  line  of  road.  The  tract  has  now 
foundations  for  a  steel  plant  or  foundry, 
with  sufficient  water  on  the  property  for 
any  purpose.  This  is  one  of  the  choicest 
locations  for  manufacturing  near  St.  Louis. 
Call  or  address  F.  P.  Fay,  1034  Pierce 
Bldg..   St.   Louis,,  Mo. 

FOR       SALE  —  AMERICAN       DIAMOND 
drill.  No.  10,  complete  outfit.     Brinsmade, 

4429  Morgan  St..  St.  Louis,  Mo. 

CORPORATION  CHARTERS,  ETC. 

INCORPORATORS.  LAWYERS,  PROMOT- 
ES recommend  Nevada  charters.  Un- 

equaled  advantages,  economy,  simplicity, 
convenience.  "Howbook — MW"  free.  Cor- 

poration Service  System  (MW).  Reno,  Ne- 
vada- Clarksburg,  West  Virginia.  Incor- 

porates companies  any  state.  Experienced 
local  counsel. 

INCORPORATE  YOUR  BUSINESS  UN- 
der  Arizona  laws.  Cost  small;  no  fran- 

chise tax;  stockholders  exempt  from  cor- 
porate debts;  do  business  anywhere;  law 

and  form  free.  Southwestern  Securities  * 
Investment  Co.,  Box  M488.  Phoenix.  Ariz. 

FOR  SALE-MINING  MACHINERY 

MACHINERY  WANTED 

WANTED    TO    BUY    —    HIGHEST    CASH 

prices     paid     for    second-hand    diamond. used    carbons    and    fragments.      Francis    & 
Co.,    First    National   Bank   Bldg.,   Hartford, 

SECOND-HAND  CYANIDE  PLANT.  FULL 

particulars  to  "Cyanide."  Box  40,  Cobalt, Ont.,  Can. 

The   Cripple  Creek  Times-Record. 

the  World's  Greatest  Gold  Camp's  Greatest 

Newspaper.  Chuck  full  of  the  latest  min- ing news  of  the  Cripple  Creek  District. 

Several   Lot*   of   New   and   Second  Hand 

Standard  Rotary  Mine  Cars 
AT  A  LOW  FIGURE 

Also  new  and  re-laying  rails,  12,  16. 
20  and  25  lb.    Immediate  delivery. 

The   Atlas  Car  and  Manufacturing  CV 
Cleveland,  Ohio 

W»ntpd  •  1  set  4  Plunser  Iron  0re 

ttaiHCU.  Jjgg  1  Revolving  screen 

3x4'  with  V  perforations.  1  Drag  Line 

Excavator,  1%—  2-yd.  bucket.working  radius 

600  ft.     15— 1-yd.  36"  guage  Dump  Cars. 

Crimora  Manganese  Corporation 
15  Broad  Street.  NEW  YORK 

FOR  SALE  —  COMPLETE  DIAMOND 
drill  outfit,  including  "A"  rods,  boilers, 

piping,  pumps,  etc.  Good  condition.  Ad- 
dress "M,"  Mining  &  Engineering  World, Chicago. 

FOB  SALE  --  STEEL  HEADFRAME— 
Height  70  ft..  2  compartments  and  dinky 

shaft.'  with  or  without  ore  handling  plat- 
lurni  stored  at  eastern  plant'  new  and 
cheap  for  quick  sale.  El  Paso  Bridge  and 
Iron   Co.,    El   Paso,    Texas. 

NEW  GASOLINE  HOIST,  SHEAVE, 
shaft,  boxes  rope  and  buckets,  $350.  Also 

2-stamp  mill;  rolls;  Pelton  water  wheel; 
Chilian  mill.  W.  F.  Downie,  Shannon  Ave., 
Spokane,  Wash. 

BRAND    NEW    6-HP.    GASOLINE    HOIST, 
$285-   also  2-stamp  mill   and   25-hp.   water 

tube  boiler,  built  sectional.     W.  F.  Downie, 
Shannon  Ave.,  Spokane,  Wash. 

FOR  SALE—  12-IN.  MORRIS  SAND  PUMP; 
12-in.,  S-in.,  6-in.  centrifugal  submerged 

pumps;  36-ft.  Lockwood  buckets;  GO-ft. 
American  guy  derrick;  20-ton  Davenport 
saddle-tank  stand  gage  locomotive;  new 
80-H.P.  firebox  boiler.  Address  A.  V. 
Konsberg,  226  S.  La  Salle  St.,  Chicago. 

Bargains   in    Mining    Machinery 
for  Immediate  Delivery 

24x14  heavy  pattern  rolls. 
5-ft.   Huntington  mill. 
2x6  Dewco  Richard's  pulsator  classifier. 2x6  Dewco  Richard  s  pulsator  jig. 
32x6  trommel. 
No.    5  Frienier   sand   pump. 
No.   0  Gyratory  crusher. 
6-ft.  iron  frame  Frue  vanner. 
10  HP.  gasoline  engine. 
SO  HP.  steam  engine. 
Double    drum    electric    hoist    with    440    volt 

A   C   motor,    capacity   3000   lbs.    100-ft.    a 
minute,  en    XITJ      "on 

427    cu.    ft.    steam   compressor,    50   HP.,    ill volt,  A  C  motor.  . 

100   K   V  A,    220  volt,   A   C   generator  with 
exciter   and    switchboard. 

Also  a  complete  50-ton  concentrating  mill. 
Ml  of  the  above  are  in  fine  shape,  prac- 

tically as  good  as  new,  and  are  being  of- fered' for  immediate  delivery,  subject  to 
prior  sale,   at  very  low  prices. 

HALLID1E  COMPANY  Dealers  in 

Spokane,  Wash.  Mining  Machinery 

Competent  Mining  Men  Supplied 

= TECHNICAL  MEN THE  MINES  TECHNICAL   AGENCY 
Washington  Building      L. OS    ANGELES 

Mining  Methods  in  Europe 
By  LUCIUS  W.  MAYER.  Mining  Engineer. 

170  pages,  with  many  illustrations.     $2.50  ( 10  |  6)    net,  postpaid. 

-MINING    WORLD    CO..    Monadnock    Block,    CHICAGO Addr. 

Advertised  machinery  is  the  most  dependable. 



MINING     AND     ENGINEERING     WORLD 125 

Machinery  for  Immediate  Delivery 
Morse  "TYPE  A"  Filter. 

Complete  with  motor,  two  buckets,  all  tanks,  vacuum  pumps, 
hydraulic  crane  for  handling  baskets,  capacity  300  tons  per 
24  hours. 

Portland  Filter. 

Portland    Filter,   complete   specifications    on  request One 

ELECTRIC    HOISTS. 
1 — 50-hp., 

volt. 
1— 35-hp., 

volt. 
1—  20-hp.. 

volt. 
1— 15-hp., 

volt. 
l_10-hp.. 

volt. 
2— 7'2-hp. 

volt. 

1—5x7 
1—7x10 
1—7x11 
1—7x16 
3 — 9x15 
1—9x16 
1— No. 
1— No. 
1— No. 
1— No. 
1 — Size 

3-phase,    60-cycle,    440- 

3-phase,    60-cycle,    440- 

3-phase,    60-cycle,    440- 

3-phase.    60-cycle,    440- 

3-phase,    60-cycle,    440- 

,  3-phase,  60-cycle,  440. 

CRUSHERS 

Steel  Roll  Jaw  Crusher. 
Blake    Crusher. 
Dodge  Crusher. 
Sampson  Crusher. 
Blake   Crushers. 
Western  Steel  Crusher. 

3  Aurora  Crusher. 
2  Gardner  Crusher. 
1   D   Gates   Crusher. 
3  D   Gates   Crusher. 
"O"    Comet  Crusher. 

ROLLS 

1 — Set   6x10   Sample   Rolls. 
1— Set  12x20  McFarlane  Rolls. 
2 — Sets   14x27  Davis  Rolls. 
1— Set  10x30  Allis-Chalmers  Rolls. 
1 — Set  16x36  Davis  Rolls. 
1— Set    16x40    Colo.     Iron    Works 

Rolls. 
1 — Set  3x10  Triplex  Rolls. 
1 — Set  5x18  Triplex  Rolls 
3 — Sets  6x24  Triplex  Rolls. 

BELT    DRIVEN    AIR 
COMPRESSORS 

1 — !0xl2  Sullivan  Single. 
1—12x10  Blaisdell  Single. 
1 — 12x10  Ingersoll-Sergeant  Single 
1—18  and   10x10  Clayton,   2-stage. 
1 — 18     and     10x12     Laidlaw-Dunn- 

Gordon.   2-stage. 
1 — 24^4      and      HV4XI4      Ingersoll 

Rand,    2-stage. 
3 — 28    and    17x24    Ingersoll-Rand. 2-stage. 

TUBE  AND  BALL  MILLS 

1— 5x24-ft.  Tube  Mill. 
1— 5x22-ft.   Abbe  Tube  Mill. 
1— 48xl6-ft.    Abbe   Tube  Mill. 
1 — 48xl2-ft.    Traylor  Tube    Mill. 
1—  6x9-ft.  Gates  Ball  Mill. 
1—5x7   Standard   Ball  Mill. 
1—5x4  Standard  Ball  Mill. 
1—4x3   Standard   Ball  Mill. 

PULVERIZERS    AND    MILLS 

5 — 5-ft.  Huntington  Mills. 
2 — 6-ft.  Huntington  Mills. 
1 — 50-in.   Standard  Pulverizer. 

WATER  WHEELS 

1 — 18  Morgan  Smith  Turbine. 
1 — 35-in.  Samson  Turbine. 
1— 3-ft.  Hug  Water  Wheel. 
1 — 4-ft.   Pelton  Water  Wheel. 
1 — 5-ft.   Pelton  Water  Wheel. 

Send  for  our  Complete  Machinery  List. 

The    Morse    Bros.    Machinery    &    Supply    Co. 

1732  Wazee  Street  -       *    -  -  Denver,  Colorado 

Lindgren— Mineral   Deposits 
By  WALDEMAR  LINDGREN,  Professor  of  Econ- 

omic Geology,  in  charge  of  the  Department  of 
Geology,  Massachusetts  Institute  of  Technology; 
Geologist,  United  State  Geological  Survey. 

839  pages,  6x9,  257  illustrations,  $5.00  (21s)  net, 

postpaid. 
For  many  years  Mr.  Lindgren  has  been  Geologist 

of  the  United  States  Geological  Survey. 

In  this  time  he  has  come  to  be  generally  recog- 
nized as  the  leading  authority  on   ore   deposits. 

The  publication  of  this  work  on  "Mineral  De- 
posits"  has  been  anticipated   throughout   the   world. 

It  is  the  first  book  to  attempt  to  cover  within 

reasonable  space  both  metallic  and  non-metallic 
minerals,  except  coal  and  oil. 

CONTENTS. 

Deposition  of  Minerals.  The  Flow  of  Underground  Waters.  The 

Composition  of  Underground  Waters.  The  Chemical  Work  of 

Underground  Waters.  The  Origin  of  Underground  Water  and  Its 

Dissolved  Substances.  The  Spring  Deposits  at  the  Surface  Re- 
lations of  Mineral  Deposits  to  Mineral  Springs.  Folding  and 

Faulting.  Openings  in  Rocks.  Form,  Structure  and  Texture  
or 

Mineral  Deposits.  Oreshoots.  Classification  of  Mineral  Deposits 

Deposits  Formed  bv  Mechanical  Processes  of  Transportation  
and 

Concentration;  Detfital  Deposits.  Deposits  Formed  by  
Chemical 

Processes  of  Concentration1^  in  Bodies  of  Surface  Watery  De- posit* Formed  by  Evaporation  of  Bodies  of  Surface  waters. 

Deposits  Formed  by  Processes  of  Rock  Decay  and  
\\ -at berlng. 

Deposits  Formed  by  Concentration  of  Substances  Contained  
in  the 

Surrounding  Rocks  by  Means  of  Circulating  Waters  
Deposits 

Formed  by  Regional  Metamorphism  Formed  by  Zeditisation  
De 

posits  of  Native  Copper  in  Basic  Lavas.  Lead  and  Zl  
l 

In  Sedimentary  Rocks  In  their  Genetic  Connection  y,  I  
Igi;  us 

Rocks.  Deposits  Formed  Near  the  Surface  by  Ascending  
iner 

mal    waters5  and  in   Genetic  Connection    with    !;."■» »  Ro.  Jj,  - 
Doslts    Formed    at    Intermediate    Depths    by    Ascending     ""!"

„' 

Waters   and   In   Genetic  Connection    with    Intrusive    Rocks
      Veins 

aid' TepCement   DepoCsits    Formed    by    Hdt Ascending ;   Wat 

High   Temperature  and   Pressure   and  in  Genetii
    Connection  wun 

Intrusive   Rocks      Deposits   Formed   by    Process  of   
 Igneous    Meta 

Analysis   and    Representation   by    Diagrams. 

MINING  WORLD  CO.,  Monadnock  Block,  Chicago 

SPECIAL  SNAPS! 
Mining  Machinery  and  Equipment] 

Buy   your    mining   and    engineering    equipment   from    the   Great    Price  ■ 
Wreckers  at  "Busted"  prices.    Do  not  pay  the  "Boosted"  prices  others  I 
ask   for   equipment.     Our  vast  operations  constantly  secure   us  snaps  of  | 
every   kind.  ■ 

Air  Compressors 
4  Ingersoll-Rand  portable  air 

compressors,  cylinders  10x8.  ca- 
pacity 107-cu.  ft.  per  minute,  at 

100  lbs.  pressure.  Mounted  on 
heavy  steel  trucks,  belted  to  15- 
hp.  Fair  banks- Morse  gasolin-  en- 

gines— complete. 
2 — 9x9x9  Westinghouse  Steam- driven    air   compressors. 

2 — 20  x  20  V4  x  24  Ingersoll -Sar- 
geant  Straight  line  air  compress- 

ors, and  other  portable  and  sta- 
tionary compressors. 

Drills,  Crushers 

6 — 2'4-in.  Sullivan  Drills  com- 
plete with  tripods  and  weights, 

or    tunnel    columns    for    steam     or 

Cable  Chain,  Rope 

We  recently  secured  100.000  ft. 
of  1-in.  and  l'.-in.  wire  rope;  90 
tons  of  chain  of  all  kinds,  also 
cables,  etc.;  and  a  miscellaneous 
lot  of  electric  conductor  wire  and 
cable.    Write  us  your  needs. 

Steam  Hoists 

following     hoists     will 
t    savings    of    40    to    60 

be 

per 

4— 2V4-in.;  3— 2%-in.;  2— 5-in. Rand   Slackers. 
1 — No.  5  B  Gates  Gyratory 

crusher  with  elevator  and  screens. 
2 — No.  4  B  Gates  Gyratory 

crushers  with  elevator  and screens. 

8  miscellaneous  gasoline  and 
steam  concrete  mixers,  up  to  10 

"cu.   yds. 

Pumps  and   Miscellaneous   Equipment 

The 

sold  a 
cent. 

1 — 6x8  double  cylinder,  double 
drum    hoisting    engine    and    boiler. 

1 — 6x18,  D.  C,  D.  D.  Hoisting 

engine  and   boiler. 1 — 81-:txl2  double  cylinder,  triple 
drum  hoist  with   slewing   engines. 
2— 8V4XIO  triple  drum  hoibts. 
2 — 8%xl0  double  drum  hoists. 
2 — 6x8   single   drum  hoists. 
2 — 12-hp.  gasoline  hoisting  rigs 

with  double  drum  and  all  equip- 
ment. 

Belted  Hoists 
1—5000  lb.    D.  D. 
1—3000  lb.    D.  D. 
1_2000  lb.    D.  D. 
1_30C0  lb.    S.  D. 
1—2000  lb.    S.  D. 
1—1000  lb.    S.  D. 

1 — 5x8  Goulds  triple. 
1 — 4-in.  centrifugal. 
1 — 5-in.  centrifugal. 

1 — 6-in.  centrifugal. 
1 — 8-in.  centrifugal. 
1 — 10-in.  centrifugal. 

1— 14xl014xl0  Worthington  Du 

plex 

1 — 30-hp. 

gine. 

1— 25-hp. 

gine. 

1— 20-hp. 

gine. 

1— 15-hp, 

gine. 

1— 5. ten 

mounted  kerosene  en- 

mounted  kerosene  en- 

mounted  kerosene  en- 

mounted  kerosene   en- 

1 — 12x8' -xlO    Worthington    Du 
lex. 

Overhauled  Standard  Pipe 

standard    gage    North- ern locomotive  crane.   36-ft.   boom. 1 — No.    1    Cincinnati   double   end 

punch    and    shear. 
Air  and  Steam  Hcse  of  Every  Kind. 

Chicago  House  Wrecking  Co..  35th  &  Iron  Sis..  (hicago| 

Mining  Law 
FOR  THE 

Prospector, 

Miner,  and 

Engineer 

By  H.  W.  MacFARREN 

356  PAGES  INDEXED 
ILLUSTRATED 

$2  POSTPAID 

A  valuable  and  convenient  reference  book  for
 

the  prospector  and  mineral  surveyor  and  for 
 all 

interested  in  the  laws  relating  to  mines  and  mi
n- 

erals. The  result  of  wide  practical  experience  put 

in  a  form  easily  grasped  by  the  layman;  where,  by 

whom,  and  how  locations  may  be  made;  how  to 

hold  a  claim;  lode,  placer,  and  mill  and  tunne
l 

site  locations;  how  to  obtain  patents;  survey, 

application,  and  entry;  extralateral  rights;  regu
la- 

tions governing  Federal  lands;  Slate  statutes  on 

mines  and  minerals.  By  an  experienced  mineral examiner  of  the  Federal  service. 

MINING  WORLD  COMPANY 
Monadnock  Block,  CHICAGO 

Tell   the   advertiser   you   saw   It  in   the   Mining   and   En
gineering   World. 



126 MINING     AND     ENGINEERING     WORLD 

reasons      

Why  the  LUNKENHEIMER  "FERRENEWO"  is  the  best  iron  body  renew- able seat  valve  made. 

Design  :  is  original  and  practical.  Union  connection  between  body  and 
hub  (bronze  to  iron  joint)  with  threads  where  steam  cannot  reach  them, 
permits  of  easy  access  to  interior  for  inspection  or  regrinding.  and  the  re- 
newal  of  any  part,  including  the  nickel  seat  ring  and  disc.  Disc  is  provid- 

ed with  the  well  known  Lunkenheimer  "Seat-guard",  which  materially 
aids  in  preserving  the  seating  faces  and  keeping  them  clean.  Metal  is  un- 

iformly distributed,  giving  maximum  strength  to  all  parts.  Threads  are 
long  and  cut  perfectly  true. 

Material :  Body  is  made  of  a  Special  High  Tensile  Ferrous  Material,  formu- 
lated in  our  own  laboratories,  particularly  for  this  valve,  and  is  far  superior 

in  strength  and  durability  to  the  grades  of  Cast  Iron  used  by  imitators. 
The  Seat  Ring  and  Disc  are  made  of  Lunkenheimer  durable  Nickel 
Alloy.  Stem  of  Lunkenheimer  high-tensile  Bronze.  Other  trimmings  of 
Lunkenheimer  Steam  Bronze  and  Handwheel  of  Malleable  Iron. 

Workmanship:  js  Lunkenheimer  "Quality",— a  standard  unequalled. 
Made  in  sizes  H  to  2  inches  inclusive,  for  working  steam  pressures  up  to 

150  pounds;  Screw  ends  only. 
Specify  and  insist  on  having  the  genuine.    Your  local  dealer  can  furnish 

them;  if  not,  write  us.    Write  for  catalog  50. 

ihe  LUNKENHEIMER  sa 
—"QUALITY"— - 

Largest  Manufacturers  of 
High  Grade  Engineering  Specialties 

in  the  World 

New  York Chicago CINCINNATI 2-6-32 Boitoo I. on  do 

Send  to  us  for  Technical  Books 
Mining    World   Company     Monadnock     Block,    Chicago 

Wuest  Herringbone  Gears 
Engagement  of  teeth  Is  continuous — Instead  of  intermittent. 
Gears  run  with  freedom  from  vibration,  hammering  or  back- 

lash, and  noiseless. 

Experienced  Engineers  in  determining  Gear  Problems 
are  at  your  service. 

The  Falk  Company, Milwaukee,  Wisconsin 

AWARDED 
T70R  elevators,  dredges, 

■*"  lumbering,  mining,  oil- 

well  drilling,  suspension 

bridges,  stump-pulling, 

cranes,  derricks,  ships' 
rigging  and  every  other 
form  of  wire  rope  use. 

Ask  for  illustrated 
catalogue 

American  Stool  &  Wire  Company 
Chicago    New  York   Cleveland    Pittsburgh    Worcester   Denver 

Export  Representative  :     U.  S.  Steel  Products  Co..  New  York 

Pacific  Coast  Representative:     U.  S.  Steel  Products  Co. 
San  Francisco  Los  Angeles  Portland  Seattle 

"Giant"  Fuel  Oil  Engines 
Single  or  Duplex 

For  Operating  Pumps  and  Generators,  Air  Compressors 
and  all  Power  Purposes 

GIANT   FUEL    OIL    ENGINES 
are  made  in  capacities  from  12  to  160  Horse  Power  and 
will  operate  successfully  on 

Crude  Oil  Stove  Oil  Diesol  Coal  Oil 
Fuel  Oil  Star  Oil  Solar  Oil  Kerosene 
Residuum  Calol  Gas  Oil 
which  means  LOW  OPERATING  COST. 

No  valves,  gears,  carburetors,  mixers,  oil  or  air  heaters, 
magnetos,  batteries,  timers,  switches,  coils,  wires  or 
spark  plugs. 

Write  for  Bulletins  and  Prices. 

Chicago  Pneumatic  Tool  Co. 
1033  Fither  Bldg.,  CHICAGO 52  Vanderbilt  A...  NEW  YORK 

Branches  Everywhere. 

B-l 

STEEL  FORGINGS 
Forgings  300  to  30,000  Pounds  Each 

Rough  Machined  or  Finished  Complete 

Crusher  and  Hoist  Shafts  a  Specialty 
We  are  supplying  many  of  the  largest  menu* 
facturers  and  users  of  mining,  milling  and  power 

transmission  machinery.  Also  Car  and  Loco- 
motive     Axles     to      Railroad     Specifications. 

STANDARD  FORGINGS  COMPANY 
Sales  Offices— Railway  Exchange  Bldg.,  CHICAGO,  ILL 

Work.— INDIANA  HARBOR,  IND. 

DO  YOUR  PROSPECTING 
With  an 

Armstrong  Prospecting  Churn  Drill 
The  Most  Simple, 

Durable  and  Effi- 
cient Churn  Drill 

Manufactured. 

Used  by  the  larg- 
est  mining   com- 

panies in  the  world  in  preference  to  anv  other  machine  on 
account  of  the  ECONOMY  IN  OPERATION. 

Equipped  with  gasoline  or  electric  power— portable  or' traction.     Capacities— 200  to  1,500  feet. 

SZ&SLtX?  ARMSTRONG  MFG.  CO.,  ̂ SKSSr Street 
IOWA 

Advertised  machinery  is  the  most  dependable. 
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mux toMrartisemeEfe 
Abbg  Engineering  Company,  222-224  Broadway,  New  York.. .112 
Albany  Lubricating  Co.,  New  York       2 
Aldrich   Pump   Company.   Allentown,   Pa   
Allis-Chalmers  Mnfg.  Co..  Milwaukee,  Wis   
Almy  Water  Tube  Boiler  Company,  Providence,  R.  1   104 
Ambursen  Company,  Tramway   Department.   New  York     14 
American  Bridge  Company.  30  Church  St..  New  York        s 
American  Cast  Iron  Pipe  Company,  Birmingham,  Aia     
American  Locomotive  Co.,  30  Church  St..  New  York       S 
American  Sheet  &  Tin  Plate  Co..  Pittsburgh   103 
American  Smelting  &  Refining  Co   105 
American  Spiral  Pipe  Works,   P.  O.   Box  485,  Chicago   
American  Steel  &  Wire  Co.,  20S  S.  La  Salle  St.,  Chicago   126 
American  Zinc  Lead  &  Smelting  Co.,  New  York       4 
American  Zi?ic  Ore  Separating  Co.,   Denver   
Armstrong   Mfg.    Co.,    Waterloo,    Iowa   126 
Armstrong  Manufacturing  Company,    Bridgeport,   Conn   Ill 
Atlas  Car  &  Manufacturing  Company,   Cleveland,   Ohio   2-124 

B 

Bacon.    Earl   C.    New    York   112 
Baldwin   Locomotive   Works,    Philadelphia   
Bartlett  &  Snow  Company,   C.  O.,  Cleveland,  0   131 
Beer,  Sondhelmer  &  Company,  Inc.,  61  Broadway,  New  York.  106 
Bolivian    Development    &   Exploitation   Co   130 
Briesemeister,   A.,   1636  Holland  Ave.,   New  York   121 
Broderick   &   Bascom  Rope  Company.  St.    Louis     11 
Brokers   and    Bankers   121 
Brown  Palace  Hotel,  Denver,   Colo   113 
Buchanan  Co.,  C.  G.,  New  York   112 
Bureau    of    Mining   Information   115 
Business  Men's  Clearing  House,  Denver.  Colo   124 
Byron  &  Hall.  116  Broad  St.,  New  York   

C        ' 

Cameron  Steam  Pump  Works.   11  Broadway,   New  York   123 
•Carbo  Steel  Post  Co.,  Rand-McNally  Bldg..   Chicago   
Ceresit   Waterproofing   Company,   Chicago   
Chalmers  &  Williams   (Inc.),  Chicago  Heights,  111   
Chicago  Belting  Co.,  123  N.  Green  St.,  Chicago   132 
Chicago  House   Wrecking  Co.,   35th  and  Iron  Sts.,   Chicago..  125 
Chicago  Mine  Supply  Co   
Chicago  Perforating  Co.,  24th  PI.  and  Western  Ave.,  Chicago.104 
Chicago  Pneumatic  Tool  Co.,  Chicago   126 
Clow  &  Sons,  Jas.   B.,  Chicago,  111   
Colorado  Fuel  &  Iron  Co.,  Denver,  Colo       7 
Crimora  Manganese   Corporation,   New   York   124 

D 

Danville  Foundry  &  Machine  Company,  Danville,  111   112 
Daum  Company,   A.   F„    Pittsburgh   
Deister  Machine  Co.,  Fort  Wayne.  Ind   131 
De  Laval  Steam   Turbine  Co..   Trenton.   N.   J   
Denver  Engineering  Works.   Denver       7 
Denver  Quartz  Mill  &  Crusher  Company,   Denver,   Colo   102 
Denver  Rock  Drill  Mfg.  Co.,  ISth  and  Blake  Sts.,  Denver     11 
Diamond    Drill    Carbon    Co.,    New    York   1-130 
Diamond  Drill   Contracting   Co.,    Spokane,    Wash   103 
Dick,  Ltd.,  R.  &  J..  Passaic,  N.  J   110 
Dickinson  Manufacturing  Company,  Springfield.  Mass   
Dillon  Box  Iron  Works,   1846  Blake  St.,  Denver       7 
Dixon  Crucible  Company,  Jersey  City,  N.  J   109 
Dodge   Sales  and  Engineering  Company,  Mishawaka,  Ind.... 
Donaldson  Iron  Co.,  Emaus,   Pa   
Dorr  Company,  The,  1009  17th  St..  Denver.  Colo      1"2 
Dunn  &  Kruse.  55-63  Park  Row,    New   York   
du  Pont  Powder  Co.,  Wilmington,  Del   
Dwight  &  Lloy.l  Sintering  Company,  25  Broadway,  N.  Y   103 

E 

Earle.   E.    P..    1S5   Broadway,    New  York   130 
FJccloston  Machinery  Co.,  Los  Angeles   
English  Iron  Works  Company,  Kansas  City,  Mo   

F 

Falk  Company,   Milwaukee,   Wis.  . .  :   126 
Fate  &  Company,  J.   D.,   Plymouth,  O   
Fawcus  Machine  Company,  Pittsburgh   
Flory  Manufacturing  Company,    Bangol      Pa    
Francis  &   Company.  50  State  St..   Hartford.   Conn   103 
Freeman  &  Sons  Mfg.  Co.,  S.,  The   129 

C 

Gandy  Belting  Company,  750  W.   Pratt  St.,  Baltimore,  Md.... 
General   Electric   Company,    Schenectady.    N.    1   
General  Naval  Stores  Company,  New  York   102 
Gibson  Company,  Wm.  D.,  Huron  &  Kingsbury  St.,  Chica  ;o  13 
Ulnmorgan  Pipe  &  Foundry  Co..   Lynchbui    ,  Va        
Goldsmith  Bros.   Smelting  &  Refining  Co.,  Chicago   
Goodman    Manufacturing    Company.    Chicago   
Goulds  Mfg.   Co.,    Seneca  Falls,   N.    Y   
Granny  Mining  &  Smelting  Co.,  St.   Louis   

H 

Hallidie  Company,  Spokane.  Wash   •   ■■■  ■  ■  ■  -J24 
Hardinge  Conical  Mill  Company,   120    Broadwa  fork. .10. 
Hegeler  Zinc  Co.,  Danville,  111   -  v  • -,;•  ■;<   „!■ 
Hendrie  &  Bolthoff  Mfg.  &  Sup.  Co..  1621-39  17th  St.,  Denver.2-7 
Henry  Heil  Chemical  Company,  St.   Louis,  Mo   
Hercules  Powder  Co.,  Wilmington,   Del   
Hotel  McAlpin,  Broadway  and  34th  St..  New  York   113 
Holmes  &  Bros.,   Robt,   Danville,  111   112 
Hyatt  Roller  Bearing  Company,   Newark,    N.   .1   

I 

Imperial  Brass  Manufacturing  Co..   Chicago   
Ingersoll-Rand  Company,  11  Broadway,   New  York         b 
International  High  Speed  Steel  Company,    New   York. ...... ..13. 
International  Smelting  Company,   42    I  New    York.. 106 

.107 

.107 

Welding  repair  on  a  pulley.  5  feet  in  diameter, 
using  the  Prest-O-Lite  Process,  Pulley  was  put 
back  in  operation.    Just  as  good  as  netv. 

Makes  Decided  Savings 
In  the  Mining  Field 

There  is  no  profit  in  your  sending  valuable  mate- 
rial to  the  junk  pile  when  a  break  occurs  and  ren- 
ders it  temporarily  useless. 

The  value  of  material  so  "scrapped"  in  shops  and 
mines  even  in  one  week  amounts  to  an  enormous sum. 

You  can  avoid  this  loss  by  repairing  breaks  or 
defects  in  all  kinds  of  machinery,  making  the  re- 

paired part  as  good  as  new,  with  oxy-acetylene 
welding.  You  can  turn  what  would  otherwise  be 
junked  and  wasted  into  profitable,  useful  material. 

\\  it H  oxy-acetylene  welding  equipment  on  hand,  you 
can  avoid  costly  delays  and  expensive  replacements 
when  important  equipment  breaks  down,  bv  welding 

the  broken  parts  "right  on  the  spot."  One  such 
repair  oftentimes  more  than  repays  for  the  entire 
cost  of  the  welding  equipment. 

It  will  pay  you  to  investigate  the 

PROCESS 
Employs    both    gases    (acetylene   and   oxy- 

gen I,    "i    portable    c:  linders.        Pr<    t-0   Lite 
Dissolved     Acetylei   'eadj    tnadi 
gas  i     is     bad  ed     b;      i  're  I   O-Lite     Ser 
which    provides    dry,    purified    gas,    insuring 
better  welds,   quicker   work,   and   lower  c 
and   also  avoids   the   large   initial  outlaj 
heavy  di  pr<                incurred  in  making  crude 
acet3  lene          renera  tor. 

Necessar;  i     enl    is    not  \  irnish 
Iding    apparatus     toi     $60     (Canada,    $75); 

ai    i    lene  service  al     i  ■  .     ptable  tor acetj  lene  cutt  Ing  by  the  purcha 
pipe.     Thoi  "lis  are  furnished   i  ree  to  e 
user   "i"   Prest-O-Lite    Dissolved    Acetylem  rage workman   who   understands  metals   can   learn   the  process 
quicklj    and  easily. 

The  usefulness  of  oxy-acetylene  welding  is  practically  un- 
limited in  your  shops  and  mines.  New  and  profitable  applica- 

tions are  being  found  daily.  Write  for  valuable  data  on  any 
phase  of  welding'  work  repairing,  manufacturing  or  construc- tion.       Fully    illustrated    oxy-acetylene    literature    sent     free. 

The  Prest-O-Lite  Company,  Inc. 
The  World 's  Largest  Makers  of  Dissolved  Aci  / .  U  n, 

Canadian  Office  and  I 
856  Speedway ,  Indianapolis,  Ind.  Merritton.i 

53  Branches  and  Charging  Plants 

Tell  the  advertiser  you  saw  it  in  the  Mining  and  Engineering  World. 
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The  Brainard  Pulverizer INDEX  TO  ADVERTISERS— Continued. 

Fits  Easily  Into  Any  Plant  Design 

Pulverizer  No.  2 

Pulleyi   ....10i  8V 
P.  P.M   1000 
H.P   22 

Size  Feed   6"i  16" 
Capacity  Per  Hoar   8  to  25  Toot 
Weisbt   5200  Lb>. 

Note— Any  engineer  or  superin- 
tendent can  tracethis drawing  and 

fit  in  his  design.  Scale  V— 1  foot. 

It  occupies  small  space, is  com- 
pact, economical  and  efficient 

Made  in  Four  Sizes. 

Positively  does  not  grind  the  material.  Works  by  impact  only 
and  will  handle  either  wet  or  dry  feed.  All  principal  wearing 
parts  are  made  of  best  grade  of  manganese  steel,  and  casing  is 
steel  lined  throughout.  :  Write  for  further  information. 

Midland  Crusher-Pulverizer  Company 
Old  Colony  Building,  CHICAGO 

Sales  Agents  for   the    UNIVERSAL    CRUSHER    COMPANY 

Save  More  Values  in 

Cyaniding 
Do  It  Quicker  and  at  Less  Cost 

THE  K0ERING 
CYANIDING  PROCESS  CO. 

is  building  machines  under  the  Koering 
patents,  guaranteeing  results.  Many 
tests  at  our  laboratory  show  from  10% 
to  20%  greater  saving  at  a  fraction  of 
time  and  cost  of  other  methods. 

Don't  let  this  statement  deter  you  from 
at  least  investigating.  We  are  ready  to 
prove  it  to  your  entire  satisfaction. 

Send  us  an  analysis  of  your  ore,  or, 
better  still,  arrange  with  us  for  a  mill 
test.  State  how  many  tons  desired  to 
treat  per  day,  and  we  will  submit 
figures  that  will  surprise  you. 
Wrife  us  today. 

Koering  Cyaniding 
PrOCeSS    CO,     51 1  Hammond  Bldg., 

Detroit,  Mich. 

James  Ore  t  'oncentrator  Co.,   Newark,  N.  J   104 
Jeffery  Company,   The  Thomas  B.,   Kenosha,   Wis   
Jenkins   Brothers,    80   White  St.,   New   York      14 
Johnson  Engineering  Works,   1st  Nat.   Bank,   Chicago   Ill 

K 

K.-G.  Welding  &  Cutting  Co.,  556  W.  34th  St.,  New  York       2 
Kaiserhoff    Hotel,    Chicago   113 
Kalbfleisch    Co.,    Franklin    H..    New    York   132 
Keystone    Lubricating  Company,   Denver,   Colo   
Koering  Cyaniding  Process  Company,  Detroit   128 L 

Lehigh  Car,  Wheel  &  Axle  Works,   Catasauqua,   Pa   104 
Levine,  Abr.,   2."j   Nassau  St.,   New  York   103 
Lidgerwood  Manufacturing  Company,  95   Liberty  St  .    X.    Y... 
Lunkenheimer  Company,   Cincinnati.   O   126 
Lynchburg  Foundry  Co.,  Lynchburg,  Ya   

M 

Marion   Steam  Shovel  Co.,   Marion.   O   
Massillon  Iron  &  Steel  Company,  Massillon,  O   
McKiernan-Terry  Drill  Company,   231   Broadway,   New  York.  103 
Merrick  Scale  Mfg.  Co.,  Passaic,  N.  J   
Metals  Recovery,   Incorporated   
Midland    Crusher-Pulverizer    Co.,    Chicago   128 
Mine  &  Smelter  Supply  Co.,  17th  and  Blake  Sts.,  Denver       7 
Minerals  Separation  Am.    Syndicate,   San  Francisco   107 
Mines  Technical  Agency,   Los  Angeles   124 
Monarch   Engineering  &   Manufacturing  Company,   Baltimore     2 

Morgan-Gardner  Electric  Company,  (10  E.  Adams  St. .Chicago.' 
Morse  Bros.  Machinery  >V  Supply  Co.,  Denver   11-125 
Morse   Chain   Co.,   Ithaca,    N.    Y   
Moyle  Engineering  &  Equipment   Co.,   Los  Angeles,   Calif... 

N 

National  Tube  Company.  Pittsburgh,  Pa   112 
Naval    Consulting   Board    of    U.    S.    A   101 
Newhouse  Hotel,    Salt  Lalte.   Utah   113 
New  York  Engineering  Company,  3  Rector  St.,  New  York   104 

Nordberg   Manufacturing  Company.   Milwaukee.    WTis   Norwalk  Iron  Works  Company,   Norwalk,   Conn       3 
P 

Pelton  Water  Wheel  Co.,  San  Francisco   112 
Pensacola  Tar  &  Turpentine  Company,  Gulf  Point,  Fla   102 
Philipp  Brothers,  42  Broadway,  New  York   107 
Powell    Company,    Wm.,    Cincinnati.    O   
Power  &  Mining  Machinery  Company,   Milwaukee,  Wis       5 
Prest-O-Lite  Company  (Inc.).   Indianapolis   127 
Prescott  Steam  Pump  Company,   Milwaukee.   Wis   
Frill.  Arthur,  New  York      114 
Primos  Chemical   Company,   Primos,   Pa   130 

R 

Riblet   Tramway   Company,    Spokane,    Wash   
Richardson  Scale  Company,  Passaic,  N.  J   

Robins  Conveying  Beit  Co.,  New  York   ■   112 
Roebling's  Sons,  John  A.,  Trenton,  N.  J   Ill 
Roessler  &  Hasslacher  Chemical  Co.,  100  William  St.,  N.  Y.  .109 
Ruggles-Coles  Engineering   Co..   New   York-Chicago   S 

Samson  Crusher  Mfg.   Co.,  33d  and  Blake  Sts       7 
Sandoval  Zinc  Company,   Chicago   107 
Santa    Fe    Railway   HO 
Sauerman   Bros.,   330  Dearborn   St.,   Chicago   
Scaife   &    Sons   Co..    Wm.    B..    Pittsburgh,    Pa   112 
Scott,  George  S..  35  Nassau  St.,   New  York   130 
Second-Hand     Machinery    Department   124-5 
Senn  Concentrator  Co.,   San  Francisco   
Shaw  (C.   H.)  Pneumatic  Tool  Co.  35th  and  Wazee.  Denver..     7 
Sljinner   ,<•   Company,   M.    B..    35s   w.    Washington.   Chicago.  .3-10 
Southwark    Foundry   &   Mach.    Co.,   Philadelphia   
Spitzglass,   J.   M.,   Peoples  Gas  Bklg..  Chicago   
Staley,    Harry  D,   Nevada  City.  Calif   
Standard  Cast  Iron  Pipe  &  Fdy.  Co..  Bristol.  Pa   
Standard  Diamond  Drill  Company.   1st  Nat.   Bank.   Chicago..  103 
Standard   Forgings  Co.,  Railway  Exchange,   Chicago   126 
Standard   Oil  Company.  72  West   .Adams  St.,   Chicago        6 
Standard  Spiral  Pipe  Works.  1st  Nat.  Bank,  Chicago   131 

Stearns-Roger  Mfg".   Co.,  Denver,   Colo. Slonehant,    Charles   A..    New   York   
Stromberg-Carlson  Telephone  Mfg    Co .105 

Taylor  Foundry  &  Engineering  Co.,  Grass  Valley.  Cal   
Thompson    Balance   Company.   Denver,   Colo   
Travlor  Engineering  &  Manufacturing  Co..  AUentown.    I'a  . 
Troemner,   Henry,   911  Aich  St.,   Philadelphia,   Pa. 
Truax  Manufacturing  Co., 

.109 

.  9 

.109 Denver       7 

Calif   104 111   

Boston   106 

1117  Wazee  St., 
U 

Union  Construction  Company.  Sail  Francisco. 
II.  S.  Cast  Iron  Pipe  &  Foundry  Co..  Chicago, 
U.   S.   Smelting,   Refining  &  Mining  Company, 

W 

Wrant    Advertisements       122-3-4 
Weber  Chimney  Co.,  333  S.  Michigan  Ave..  Chicago   
Wedge   Mechanical  Furnace  Company,  Philadelphia,    I'a   Weigele   Riveted  Steel   Pipe  Works,   Denver       7 
Wellman-Seaver-Morgan   Company,   Cleveland.   0       3 
Western  Electric  Company.  New  York   
Westinghouse  Electric  &  Mnfg.  Co..  E.  Pittsburgh   
Weston  Electrical  Instrument  Co..   Newark,   N.   J   
Wiggins  Company,  John  B.,  61  E.  Adams  St.,  Chicago   Ill 
Wile  Electric  Furnace  Company,  Pittsburgh     14 
Wood  Drill  Works,  30  Dale  Ave..   Paterson,  N.   J   103 
Worthington    Pump  and  Machinery  Corporation       5 

Y 

Yuba  Construction  Co..  San  Francisco...    104 
Z 

ZIN-HO  Manufacturing  Co..  1326 Michigan  Ave..  Chicago. 

Advertised  machinery  is  the  most  dependable. 
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The  Slogan  oj  the  Cameron— "  Character :  The  Grandest  Thing." 

There  Is  a  Cameron  Pump 
To  Meet  Every  Condition 

For  Instance , Here  is  the  Cameron  Removable  Bushing  Pattern  Pump  that 
successfully  meets  the  conditions  of  gritty  water  and  limited 
space.  The  Removable  Bushing  is  of  iron  or  composition, 
which  can  be  turned  within  the  water  cylinder  as  it  wears, 
greatly  increasing  the  length  of  service  and  just  as  greatly 
decreasing  the  cost  of  upkeep.  Mining  engineers  have  found 
this  pump  to  be  unusually  economical  and  serviceable. 

More  complete  details  in 

Bulletin  No.  104—  it's  free 

A.  S.  Cameron  Steam 
Pump  Works 

11  Broadway NEW  YORK 

Offices  the  World  Over 

PRACTICE    OF    COPPER     SMELTING 
By  DR.  EDWARD  DYER  PETERS  of  Harvard  University.     693  pages,  6x8,  over  100  illustrations,  $5.00  (21s)  net,  postpaid 

^■JT  A  book  on  modern,  actual  methods  with  just  enough  of  the  principles  to  give  a  clear  understanding ^J  of  the  reasons  for  each  operation.  The  author  presents  this  work  after  an  immense  amount  of  in- 
Jl  vestigation  and  research.  It  describes  the  regular  and  research  methods  used  by  the  principal 

American  smelting  companies.  It  treats  with  care  and  thoroughness  many  matters  which  cannot  be 
found  elsewhere.  Among  these  are:  Oil  as  a  fuel  in  reverberatory  smelting;  pulverized  coal  in  reverber- 
atories;  modern  converter  practice  with  actual  costs  and  results;  basic-lined  converter  with  plans;  fines, 
slags,  and  other  subjects  as  the  table  of  contents  indicates. 

Contents  *  The  Ores  of  Copper.    The  Sampling  of  Copper  Ores.    Method  of  Copper  Extraction.     The  Behavior  of  Ores  at  High  Temperature. 
"  Roasting.  The  Blast  Furnaces.  Blast  Furnace  Smelting.   True  Pyrite  Smelting.    Partial  Pyrite  Smelting.     Reverberatory  Furnaces. 

Reverberatory  Smelting  with  Wood.     Blast  Furnace  versus- Reverberatory.    Fines.    1  he  Production  of  Metallic  Copper  from  Matte.    The  Refining 
of  Copper.    Fine  Dust  and  Smoke.    Slags.    Miscellaneous.  For  sale  by  MINING  WORLD  CO.,  Monadnock  Block,  CHICAGO 

Freeman  Copper  Country 
FIREBOX  BOILER 

Built  especially  for  Mine  Purposes. 
Is  portable  and  requires  no  brickwork. 
The  Freeman  Copper  Country  Firebox  Boiler  is  built  in  sizes  from  10# 

to  .'ilMi  IIP.     The  working  pressure  is  from  150  to  200  pounds. 
It  is  high  in  efficiency  and  low  in  upkeep. 

Blueprints,  specifications  and  prices  on  request. 

The  S.  Freeman  &  Sons  Mfg.  Co. 
333  Mich.  Ave.,  RACINE,  WIS.,  U.  S.  A. 

Tell  the  advertiser  you  saw  it  in  the  Mining  and  Engineering  World. 
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CAB 
BLACK  DIAMONDS 

FOR 

CORE  DRILLS 

CARBONS  AND  BORTZ 
FOR 

ANY  AND  ALL  INDUSTRIAL  REQUIREMENTS 

Write  or  wire  at  our  expense  for  prices  and  full  information. 

THE  DIAMOND  DRILL  CARBON  CO. 
53-63  Park  Row,  (World  Bldg.) New  York  City 

TUNGSTEN 
Highest  prices  paid  for  Tungsten  Ores  of  all  kinds: — 

Huebnerite  Scheelite 
Wolframite  Ferberite 

Largest  Consumers  of  Tungsten  Ores  in  the  World. 

Largest  Manufacturers  of   Molybdenum,   Tungsten  and 
Vanadium  Products. 

PRIMOS  CHEMICAL  CO. 
Primos,  Delaware  County,  Pa. 

Business  Established,  1888. 
Cable  Address:  Telegraph  Address: 

"Briquette,  Philadelphia."  Philadelphia. 

Mineral  Specimens 
of  Any  Kind  Bought  and  Sold 

I  Buy  and  Sell  Mineral 
Collections 

I  especially  want  to  purchase  very  choice  specimens. 
In  your  mining  operations  now  and  then  you  run 
across  mineral  specimens  that  the  mineral  collector  is 
willing  to  pay  high  price  to  secure.  Take  advantage 
of  the  market  and  demand  for  high-grade  and  rare 
minerals.  Send  me  sample  of  what  you  find.  I  will 
examine  specimens  free  and  notify  you  what  I  am 
willing  to  pay. 

A  Mineral  Collection  for  the  Mining 
Engineer,  Superintendent, 

Student  or  Anyone 
COLLECTION  IS  100  SPECIMENS.  ALL  THE 
COMMERCIALLY  VALUABLE  ORES  AND  MAINLY 
CRYSTALLIZED.     EVERY  SPECIMEN  LABELED. 

Collection  contains  specimens  of  free  gold,  native 
silver,  native  copper,  native  bismuth,  native  antimony, 
likewise  the  rare  Uranium-radium  minerals,  Uraninite 
or  Pitchblende,  Carnotite,  Torbernite,  Autunite  and 
Samarskite. 

Pamphlet  of  this  collection  gladly  furnished. 

GEORGE  S.  SCOTT 
Room  25,  20  Nassau  St.,  New  York 

Tungsten,  Antimony,  Bismuth 
and  Copper 

ORES 
Supplied  in  any  quantity  to  consumers  or  dealers 

in  the  United  States.    Address- 

Bolivian  Development  &  Exploitation  Co. 
La  Paz,  Bolivia 

RARE  MINERALS 
RELIABLE  INFORMATION  regarding  the  va1ue9  of  and  demand 
will  be  furnished  PRODUCERS  and  CONSUMERS  on  application. 

E.  P.  EARLE,  165  Broadway,  New  York 

Introduction  to  the  Study  of  Minerals 
Bv  Austin  F.  Rogers,  Associate  Professor  of  Mineralogy  and  Petro- 

graphy, Leland  Stanford  Junior  University. 
522  pages.    5x8.    Fully  Illustrated  and  with  tables,    LeaMier. 

$3.60  (15s)  net,  postpaid. 
A  distinctive  work  designed  for  use  both  as  a  pocket  manual  and  as  a 

textbuok.    It  covers  crystallography,  blow-pipe  analysis,  descriptive 
and  determinative  mineralogy. 

MINING  WORLD  CO.,       1419  MONADNOCK  BLOCK,        CHICAGO 

H hndbook  of  Formulas and  Tables  for  Engineers 

Compiled  by  CLARENCE  A.  PEIRCE.  Instructor  in  Power  Engineer- 
ing in  Sibley  College,  Cornell  University,  with  Mathematical 

Sections  by  WALTER  B.  CARVER.  Assistant  Professor  of  Math- 
ematics, Cornell  University. 

Flexible  leather,  pocket  size,  thin  paper, 
168  pages,  illustrated.  $1.50  (6  |  3) 

net,  postpaid. 
ATime  Saver  and  a  Real  Tool  for:— I.  The  engineering  student  who 
heretofore  has  had  to  refer  to  several  handbooks  and  textbooks  to 
find  the  tables  and  formulas  he  uses  frequently  in  making  calcula- 

tions in  higher  mathematics,  mechanics,  machine  design,  etc.  II. 
The  engineer  in  practice  who  has  perhaps  forgotten  some  of  the 
applications  of  the  calculus  or  mechanics. 

We  Solicit  Your  Order. 

IHININi;  WORLD  CO.,  Monadnock  Block,  CHICAGO 

Advertised  machinery  is  the  most  dependable. 
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Announcement- 

The  New  Deister  Simplex  Rougher  Jhe  New  Deister  Simplex  Finisher, 

The  Deister  Simplex  Slimer  and  The  Deister  Cone  Baffle  Classifier 

embody  all  the  very  latest  Deister  Inventions  and  Improvements  in  Concentrators  and  Classifiers. 
They  are  positively  the  best  machines  on  the  market  today. 

This  was  impressively  demonstrated  in  a  recent  competitive  test  made  at  Juneau,  Alaska.  The  Alaska  Juneau  Gold  Mining
 

Company  tested  our  Simplex  Rougher,  Simplex  Finisher,  and  Cone  Baffle  Classifier  very  thoroughly  and  gave  us  the  entire
 

order  for  their  new  mill,  consisting  of  48  Roughing  Tables,  102  Finish.ng  Tables,  and  75  Classifiers.    Our  Simplex  Rougher
 

handled  225  to  250  tons  and  at  the  same  time  made  a  clean  concentrate,  our  Simplex  Finisher  handled  /b  to  luu  tons,  ana
 

our  Cone  Baffle  Classifier  handled  115  tons  per  day. 

The  Alaska  Treadwell  Gold  Mining  Co.  tested  our  Double  Deck  Simplex  Slimers  and  found  that  each  ma
chine  could 

handle  50  tons  successfully,  this  being  equivalent  to  4  Vanner  loads  in  their  mill. 

NOTE:    The  reason  for  this  large  capacity  and  perfect  control  of  the  line  of  separation  on  our
  Simplex  Tables, 

resides  in  our  patented  Duplex  Plateau  which  consists  of  several  steps  or  rises  along  a  diagonal
  line  intermediate  the 

dressing  zone  and  the  main  concentrating  portion  of  the  deck. 

We  wish  to  make  it  clear  to  all  who  are  not  intimately  acquainted  with  the  personnel  of  the  Deister  Machin
e  Company, 

that  Emil  and  W.  F.  Deister  are  exclusively  and  permanently  engaged  with  this  company. 

Remember,  the  Deister  Simplex  Tables  are  the  only  ones  that  embody  the  latest  Deister  Inve
ntions.    Look  for  the 

words  DEISTER  SIMPLEX  in  all  our  advertisements  from  now  on. 

We  ask  you  to  give  us  a  trial  order. 

DEISTER  MACHINE  COMPANY 
INCORPORATED  JULY,  1912 

HOME  OFFICE  AND  FACTORY :  1933-2003  East  Wayne  Street,  FORT  WAYNE,  IND.,  U.  S.  A. 
LONDON  OFFICE:  No.  1  London  Wall  Bldgs.,  LONDON  WALL,  E.  C. 

AGENTS  •    WILLIAM  L.  REEDER,  410  Coo.olida.ed  Building,  Jobanne.borg,  So.  Africa    TAKATA  &  COMPANY,  
2  Y.iraku-cbo,  Nichom.,  Kojimacbi-ka,  Tokyo,  Japan 

Our  Business  is  to  REDUCE 

YOUR  HANDLING  COSTS 
Our  Automatic  Skip  Hoists  reduce  the  cost 

of  handling  materials  to  a  minimum. 

Our  Conveying  and  Elevating  Machinery 
has  a  minimum  cost  for  upkeep. 

We  make  the  largest  variety  of  Mechanical 
Dryers  in  the  world. 

make  a  large  line  of  Crushers,  Feeders  and  Pulverizers. 

THE  C.  O.  BARTLETT  &  SNOW  CO. 
CLEVELAND,  O.  50  Church  St.,  N.  Y. 

SPRINGS-Flat  or  Coiled 
Any  required  shape  or  size.  Made  to  "am- 

ple or  specification.  Oil-tempered  Crucible 
Cast  Steel  Springs  for  Machinery  a  Specialty 

THE  WM.   D.   GIBSON  CO.,   Manufacturer* 
N.  W.  Corner  Huron  and  Kingsbury  Sta,  CHICAGO 

STANDARD  R 
Continuous  Inte 

PIPE 
i  Inside 

NO  RIVETS- Strong  and  Economical 
Specially  adapted  lor  Water  Supply 
and  Ventilation  Pipe  in  Mines— also 
lor  Dredging  and  Irrigation. 

STANDARD  SPIRAL  PIPE  WORKS,  Rockwell  and  W.  48th  Sts
.,  CHICAGO 
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>s  r 

MEANS 

PREPAREDNESS 
IN  THE  BELTING  WORLD 

THE  THOROUGHBRED  ALL-AROUND  BELT.  PERFECTED  BY 
26  YEARS  OF  ACTUAL  SERVICE.  NATIONAL  DISTRIBUTION 

OF  STOCK   ENABLES  US  TO  MAKE  PROMPT  DELIVERIES. 

A  TRIAL  CONVINCES.    WRITE  FOR  CATALOG  TODAY. 

(Eljtrago  letting  (Emnpatuj 
1  23  North  Green  Street 

New  York  CHICAGO  Cleveland 
Los  Angeles  U.S.A.  New  Orleans 
Portland,  Ore.  3an  Francisco 

FranklinH.KalbfleischCo. 
31  Union  Square  West 

'     New  York 
Manufacturers  of    ChetTlicClls 

Alum,  all  grades. 

Sulphate  of   Alumina 

Aqua  Ammonia 
SULPHURIC  Acid 

Nitric  Acid 

Muriatic  Acid 
And  a  General  Line  of 

HEAVY  CHEMICALS 

Works:    BROOKLYN,  N.  Y. 
ERIE,  PA. 
ELIZABETHPORT,  N.  J. 
WATERBURY,  CONN. 

tt 

Bulluog"Rock  Drill  Steel 
The  "Champion  H/'  Bit 

Each  Bar 
is  Warranted 

U.  S.  Patent  No.  1,043,855. 

Trade  Mark 

Solid 

A  Trial  of 

Bit  and  Steel 

AH  Sizes  and 
Sections  in 
Stock 

Reg.  U.  S.  Pat.  Off. 

Hollow 
Will  Prove 
TheirWorth 

Made  only  by  the 

International  High  Speed  Steel  Co. 
Works:  Rockaway,  N.  J.  Main  Office:  New  York  City 


