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SMALL  TOOLS 

P.  &  W.  Die-Stock  Set  No.  4 
These  sets  are  furnished  in  \ari()us  capacities  for  either 

U.  S.  Standard,  S.  A.  E.  Standard,  VVhitworth  Standard  or 

"V"  Form.     The  Pratt  iS:  Whitne>  Policy  of  highest  quality. 
materials,  together  with  the  neces- 

sary refinement  and  accuracy,  is 
maintained  in  all  tools  composing 
these  sets. 

I- ]ni 
I©  •« oaOa 

PRATT     &     WHITNEY 

Standards     and      Gauges 

Accuracy  Unequalled 

PROMPT 
SERVICE 
is  ;i.<sui'(m1  nl  luir  iioar- 
est  store  wliere  P.  &  W. 
Small  Tools  are  parried 

in  stuck.  I'lacc  your 
(inlors   tlicvr   lo-(lav. 

PRATT  &  WHITNEY  CO 
of  Canada,  Limited 
Works:    DUNDAS,   ONTARIO 

MONTREAL 
723  Drummond  Bldg. 

TORONTO 
1002  C.P.R.  Bldg. 

WINNIPE(; 
120r.  McArfhur  Hldg. 

VANCOUVER 

B.C.  Equipment  Co. 
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42-inch 
Vertical 
Boring 
and 
Turning 
Mill 

Niles 

Type 

Motor- Driven 

ThroiJgli 

Speed   Box 

Huilt  in 
sizes  from 
42-inch  lo 
100-inch 
Swing. 

Drop  us  a 
line  for 

Photo- 
graphs 
and  full 

particulars. 

liimilHtE 

The    John    Bertram    &    Sons    Company 
Limited 

DUNDAS,  ONTARIO,  CANADA 
MONTREAL  TORONTO  VANCOUVER  WINNIPEG 

723  Drummond   Bldg.  1  0O2  C  P.R.  B)d(.        609  Bank  of  OlUwa  Bldg.        1205  McArlhur  Bldg 

//  '1111/  iidvfrlls'  meat  iuUresU  »/"•*>  '<"'■  ''  '^"'  "'"*'  "'*''  /'/'"'''  «"'//•  IfKff*  In  fir  amtirrrtil 
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On  Personal  Service 

W\\  caimut  all  wear  unifonus  and  go 
overseas  to  fight  with  the  gallant 

fellows  who  have  voluntarily  sacrificed 
so  much  for  the  sake  of  freedom  and 
civilization. 

We  caiuiot  all  be  soldiers,  but  we  all 
can  be  servers.  A  crisis  stares  us  iii 
the  face,  clearly  discernible  in  the  mists 
of  the  future,  receding  da.y  by  day,  it  is 
true.  l)ut  ever  present — ever  threaten- 

ing. There  is  a  need  for  individual 
response  to  the  call  for  greater  service. 
We  who  are  not  in  khaki  are  apt  to  feel 
that  after  all  the  efforts  of  a  single  in- 

dividual will  not  affect  the  world  situa- 
tion in  the  slightest.  It  is  this  attitude 

of  mind  in  the  individual  that  retards 

the  progress  of  the  whole.  Let  us  first 
realize  this  and  the  seriousness  of  it 
and  then  go  to  it  with  a  vigor  and  a 
will! 

The  foi'ce  of  example  is  strong,  and  just 
as  our  failure  to  render  the  very  best 
that  is  in  us  has  influenced  others  in 

lianging  back,  so  will  our  response  to 
the  call  for  greater  service  result  in 
si)eeding  uj)  others  who  look  to  us  for 
guidance  and  advice. 

The  effect  of  greater  individual  effort 
will  be  tremendous.  Let  us  practise  it 
and  preach  it,  and  practise  it  more  than 
we  preach  it. 

CJreater  efficiency  on  the  part  of  the 
individual  will  not  only  help  the  allied 
cause,  but  it  will  help  the  individual. 
We  plead  for  not  only  greater  effort  but 

for  eft'ort  better  directed,  and  to  this end  recommend  an  even  closer  studv  of 
CANADIAN  MACHINERY  and  other 
technical  journals,  because  the.y  make 

for  greater  efficiency  and  better  work- 
manship, and  more  of  it.  We  would 

suggest  that  each  copy  of  CANADIAN 
MACHINERY  be  passed  on  to  me- 

chanics who  are  not  already  subscrib- 
ers, first  marking  any  special  articles 

and  items  of  interest.  Do  everything 
you  can  to  encourage  study  on  the  pari 
of  the  carefree  and  careless.  The  time 
may  come  when  they  will  have  occasion 
to  be  less  indifferent  as  regards  their 

efficiency;  the  seriousness  of  the  pres- 
ent situation  demands  that  they  be 

made  to  shake  off  this  indifference 
now.  Pass  the  good  word  along.  ̂ lake 
CANADIAN  MACHINERY  100^;  effi- 

cient by  bringing  to  the  attention  tjf  the 
greatest  possible  number  the  valuable 
information  it  contains. 

And  if  you  have  an  idea  which  can  be 
made  to  contribute  to  the  general  plan 
of  efficiency  and  greater  production,  do 
not  keep  it  to  yourself!  Send  it  to  us 
for  publication.  This  will  nuiltiply  the 
value  *of  vour  idea  several   thousand fold. 

Let  us  forget  petty  selfishness  when  so 
great  sacrifices  are  being  made.  Let  us 
sink  individual  concerns  and  pool  our 
interests  for  the  conunon  good.  Let  us 
really  live  and  work  with  the  fulness 
which  brings  satisfaction  and  which 
leaves  no  regrets  or  room  for  reproach. 

Let  us  serve,  and  serve  with  saci'ifice. 



Au^st  23,  1917. CANADIAN    MAC  IT  I  N  E  R  Y 

y '</' 

(JPuaUtg //steel &  IRON 
/       PRODUCTS 
y?  OF 

EVERY  DESCRIPTION 

/\ 

\ 

'^.  HAMILTON 

^  THE 

STEEL  COMPANY 
^  /  OF 

^      CANADA         V 
LIMITED  ^      MONTREAL  ' 

c'^Wf 



CANADIAN    MACHINERY Volume   XVIII. 

Leading  Ihe  March 
>f  Motor  Progress"— 

THE  one  iniproveineut  made  iu  the meebaiiieal  design  of  electric  motor, s 
is  the  use  of  the  liall  bearing.  First 

it  was  scoffed  at,  as  were  the  telegraph, 
the  telephone,  the  airplane,  the  wireless. 
But  now  every  progressive  manufacturer 

realizes  that  motors  are  tremendously  im- 
proved l)y  the  use  of  a  high  grade  l)ali Ilea  ring. 

kSKF  equii)i)ed  motors  are  sujiiilied  as 
standard  by  a  numlier  of  the  most  promin- 

ent manufacturers.  Others  will  supply 

them  if  you  simply  specify  SKF  Ball 

Bearings.  ' '  BETTER  ELECTRIC 

.AiOTORS,"  our  new  liook,  will  tell  yon 
nioi-e..  Send  for  it. 

CANADIAN  SKF-  CO.,  LIMITED 
TORONTO,  ONT.,  CANADA 
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WHICH  WAY  DO  YOU  LOOK  AT  IT? 

BRIDGEFORO 
MACHIMETOOLWCRKS 

Do  you  want  to  speed  up  your  production?     Or,  do  you  want  to  reduce  present  costs? 
Why  not  do  both? 
Actual  results  with  Bridjieford  Lathes  have  proven  that  one-third  to  one-half  the  time  can  be 
saved  in  the  lathe  department. 
Your  lathe  department— perhaps  ? 
Anyway,  you  ought  to  be  willing  to  be  convinced — we  can  do  it. 
Why  not  write^now,  while  you  think  of  it? 

BRIDGEFORD    MACHINE    TOOL    WORKS 
161    Winton  Road,   Rochester,  N.  Y. 

HEAVY  ENGINE  LATHES  HEAVY  AXLE  LATHES 

Works:  LONGUEUIL,  QUE. 

CANADIAN  MANUFACTURERS 
are   you    using    Steel 

MADE  IN  CANADA? 

We   are   manufacturing  at   our  works    at 
LONGUEUIL.  QUE. 

SPECIAL    HIGH    SPEED   AND  CARBON 
TOOL  STEELS,  MISCELLANEOUS 

SHOP  TOOLS,  GAUGES,  Etc. 

ARMSTRONG  WHITWORTH  of  CANADA 
LIMITED 

HEAD  OFFICE:     298-300   St.    Jamet  St..    Montreal 
27    King    William    Street.    HAMILTON 

Branchea:      Dominion   Bank  BIdg..   TORONTO 
McArthur  Bldg..  WINNIPEGr  MAN. 

Coal 
Coke 
Iron  Ore pig  Iron Victoria    lOLNDKY  C\    MALLEABLE 

Made  by  The  C'.inadi.in   Furnace  Co. 
Port  Cnlborne,  Onl,Tri.>,  Ctnada. 

n.A.HANNA&.CO. 
Sales  Agents,  CLEVELAND 

Canadian    Office: 

703  C.P.R.  Bldg.,  Toronto 

//  '1111/  mill  iliK'  lie  lit   (iitirtsis  Ij'i'i,   t'.'i 
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ECONOMY 
«.*35S=^i°Lo^ 

UNIFORMITY 

AMACOL        ^'^©^^^F'  ATLAS 
TENAXAS      ̂ "^^^STT^S^^^       MASCOT 

TIN  TOUGHENED  @  W.  E.  W.  BABBITT 
HAVE  A  WORLD-WIDE  REPUTATION  FOR  UNIFORMITY 

ATLAS  Alloys  are  scientific  products — the  result  of  much  patient  research 
and  long  years  of  experience.  They  are  manufactured  under  the  most 

modern  scientific  conditions,  thereby  eliminating  any  element  of  chance  in 
their  composition  and  ensuring  a  standard  maintenance  of  quality  and 
uniformity. 

ATLAS  Brands    are    not    alloys  that    somelimes   give    satisfaction.       They    are 
alloys  that    <  an  be  implicitly  relied  upon  always.     They    are  alloys  with 

our  prestige  and  reputation  always  behind  them. 

DO  not  let  prejudice  stand  between   you   and  profit.     You   can    obtain  the 
maximum    efficiency;  from  your  plant  at   a  minimum  of  cost  by  using   ATLAS 

BABBITTS. 

THERE  IS  AN  ATLAS  BRAND  TO  MEET  ANY  NEED 

NO  SHOCK  TOO  SEVERE  NO  WEIGHT  TOO  HEAVY  NO  SPEED  TOO  GREAT 

Atlas  Metal  and  Alloys  Company  of  Canada,  Limited 
MONTREAL 

Sales   Agents : 

The    Canadian    B.  K.    Morton  Co.,   Limited 
MONTREAL 

49  Common  Street 
Phone  M.  3206 

TORONTO 
86   Richmond  Street  East 

Phones  M.  1472-1473 

//  what  yoit  iircd  is  not  advertised,   consult   our  Buyers*  Directory  aitd  write  advertisers   listed   under  proper   heading. 
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Manganese,  Vanadium,  Titanium,  Chrome,  Xicl<el  Castinirs  made  in  sizes 
from  1  lb.  to  50  tons.  Made  to  specifications  and  true  to  pattern.  You  can 
thorouKhly  depend  on  our  products. 

CANADIAN  STEEL  FOUNDRIES. ^^  Limited MONTR tAL  ^^ 
WELLiAND 

We  guarantee  shipment 

within  24  hours  of 

receipt  of  order 

Madt  in 

Swtden 
from  telecled 

Dannemora   0\ 

We  also  carry  in  slm  . 

Solid  and  Hollow  Pril 

Steel.  Die  Hlocks.  "SIJ~ 
CO"  Weldintr  Wire.  Dril 
Rod  and  .<^n'odi!lh  Iron. 

The  Life  of  a  Thread  Miller 
Depeml.^  not  upon  tlie  aniouiit  of  work  it  does, 
but  the  ea.*c  and  thoroughness  with  which  the 
work  is  done.  These  Tliread  Miller.-  are  noted 

for  these  ijualitie.s.  Its  quality  of  work  i.s  un- 
rivalled. (Jur  Service  Dcjiartnient  will  give 

}ou  all  the  particulars.     Write  us.' 

Swedish  Steel  &,  Importing  Co.,  Ltd. 
MONTREAL.    QUE. 



C  A  N  A  I)  I  A  X    M  A  C  II  I  N  E  R  Y Volume   XVIII. 

THE  JOHNSON  FRICTION  CLUTCH 
Is  particularly  adapted  for  use  in  Manual  Training  Department  of  Technical  High  Schools  or 

Universities  and  so  easily  lends  itself  for  use  with  cone  pulleys  that  it  makes  an 
ideal  drive  for  speed  lathes. 

'   ~'  "v  The  Johusoii  Friction 
Clutch  cau  be  used  as  a  part 
of  iiiachiuery  of  all  kinds,  or 

on  the  overhead  shaftinu,'  tu 
drive  such  machinery  witli, 
in  factories  or  in  the  Manual 

Training       De2:>art- 
ments  tif  Technical 
'Hii;'h     Schools     nr 
Universities.  Write 
for  list  of  Schools 
and    Factories    vc 

have  equipped  with 
our    Direct    L  i  n  e 
Shaft  Drive.  It  may 

lead    you    to    save 
consider  aide  in 

power. 

Equipment  furnished  to 
The  SprinRfield  Technical 
High  School,  Sprinftfield. 
.Mass.,  for  Driving  Speed 
Lathes  in  their  Manual 
Training  Department. 

Ask  for  Our  Booklet  En- 
titled "Clutches  as  Applied 

in  Machine  Building." 

The  Modern  Method 
of  running  groups  of  machines,  dispensing  with  countershafts,  overhead  belts,  drive  pulley 

This  iiiothod  has  been  a'lopted  by  the  following   TECHNICAL   HIGH   SCHOOLS  :~ 
CLEVELAND   ROCKWELL  STREET  TECHNICAL  HIGH  SCHOOL.  CLEVELAND,  OHIO 

THE    Srl'YVESANT    HIGH     SCHOOL.    NEW    YORK    CITY. 
THE   COLLEGE   OF   THE   CITY   OF   NEW    YORK.   NEV\    YORK    CITY. 
THE   SPRINGFIELD    TECHNICAL    HIGH    SCHOOL,    SPRINGFTELD.    MASS. 
THE  FAIRHAVEN   HIGH    SCHOOL.   FAIKHAVEN.   MASS. 

THE  MINNEAPOLIS   SCHOOLS    (Manual   Training  Dep't).    MINNEAPOLIS.    MINN. 
THE  YONKERS   HIGH   SCHOOL.   YONKERS,   N.Y. 
THE  CENTRAL   HIGH   SCHOOL.    GRAND   RAPIDS.    MICH. 
THE   EUSHWICK   HIGH   SCHOOL.    BROOKLYN.   N.Y. 

These   CLUTCHES   arc   also   being   used    in    the    following   TECHNICAL   SCHOOLS:— 
THE  UNIVERSITY    OF    PENNSYLVANIA.    PHILADELPHIA.    PA. 
THE  MECHANICS  ARTS   HIGH   SCHOOL.   HOSTON,  MASS. 
THE   UNIVERSITY'    OF    TEXAS.    AU.STIN.    TEXAS. 
THE  ryiVERSITY    OF    TENNESSEE.    KNOXVILLE.    TENNESSEE. 
THE   UNIVERSITY    OF    MINNESOT.X.    MINNEAPOLIS.    MINN, 

MOXT.\N-A    AGRICULTURAL    COLI  EGE     BOXEM.\N,    MONT.VNA. 
.NEW    HAMPSHIRE   COLLEGE.    DURHAM.    N.H. 
WEST    VIRGINIA    UNIVERSITY.    MORGANTOWN.    W.    VA. 

Ontario,  Canada. 

aBKLu 
■ith   coney  pulleys to   the   Pembroke   Iron    Works.    Pembi 

The  Advantages  of  the  Johnson  Clutch  are  found  in  its 

Great  Power.  Compactness.  Light  Weight.  Smooth  Sur- 

face and  Simple  Adjustment. 

\  us   figure  on   your   rctiuircments.     Johnson   Clutches   will   save  you   money. 

Send  for  our  V^ELLOW  DATA  SHEETS. 

il««<;«— Williams  &  Wilson.  3_'6  St.  James  Street.  Montreal:   The   Canadian   Fairbanks-Morse   Co..    Ltd..   Toronto. 
Kiii/lilliil—  The  Efandcm  Co..  Ltd..  l.iO  Gt.  Portland  St..  London,   W,.  Sole  Agents    for  British  Isles. 
A  imlriilia— Edwin    Wood.    Ply..    Hardware    Chambers.    231    Elizabeth    St..    Melbouriu-.    Victoria. 

THE  CAHLYLE  JOHNSON  MACHINE  CO.   Manchester  conn. 

Menti'ni  thiii  ])ape)-  vim,  uritinj  ailrcrtisers.     It  uill  identifj  tl" 

/""/'"■ 

iiii.iif  irhirh  i/iiii  rriji 
atjoii. 
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Compressor  Problems  Vanish 
In  a  comparative  test  the 
quality  of  a  machine  will 
then  be  judged  fairly.  We 
invite  your  comparison. 
Our  confidence  that  these 
machines  excel  is  not  only 
based  on  our  knowledge 

of  their  construction,  but 
also  because  of  the  man- 

ner in  which  they  appeal 
to  our  customers.  We 
know  the\  are  built  right. 
Our  patrons  have  proved 
it.     Let  us  get  together. 

Jenckes  Machine 
Works:     ST.  CATHARrNES.  ONT. 
Worki:     SHERBROOKE.  QUE. 

Company,  Limited 
Salei  Officei:- no  C.P.R.    Bide..  Toronto:   VOS 
E.  T.  Bmk  Bids..  .Montreii:  \S>.l  Chc.lcr  Avf..  St. 

DOUBLE 

MUSHET 
Carbon  Steel 

High  Speed  Steel 
SOLE  MAKERS 

Gauge  Steel 

Alloy  Steels 

/zv/'s/   l^ rills  (if/d 
RcdDicrs,  Milling 
Cutters  (itiil    S/it- 

tifi^   Sdivs 

Samuel  Osborn  &  Co.  Ltd. 
SHEFFIELD 

Sam'l  Osborn  (Canada) Limited 

Head  Office  and  Works:    MontreaL  P.Q. 

Branch  Office:    Toronto,  Ontario 

//  aiin  adi'crli*'  mint  intcrcsU  .V(/u,s<c^/ ..V.om/  uow  oiiii  plact  with  Irltrro  t<>  l-r  a»xw,Tf4. 
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Superior 
HIGHSPEED 
STEEL 

V/OU  have  thought  of  many  qualities  you 
would  like  to  have  in  High  Speed  Steel 

Toolsr-such  as  cutting  edges  with  long  life, 
freedom  from  brittleness,  great  reserve 
strength  and  toughness  f:o  resist  shocks  and 
strains,  tools  that  would  not  require  special 
heat  treatment,  tools  that  would  take  deep 
roughing  cuts  or  fine  smooth  finishing  cuts, 
and  in  addition,  could  be  worked  at  higher 
speeds  than  you  ever  dreamed  of.  All  these 

virtues  and  many  more  ar^j^  contained  in 

T^edeut Superior",  a  First  Cfeality  High 
Speed  Steel.  Furnished  in  Annealed  Bar 

Stock,  Discs,  and  Treated  Tool  Holder  Bits. 

Are  your  tools  made  of  RgjjQlt^ 

Send  for  folder 

rVANADIUM- ALLOYS 
STEEL  COMPANY 

Pittsburgh,  Pa. 
Woiks  at  Latrobe,  jPa, 

•^1 

FOR 

SHRAPNEL 
SHELLS 

AND  SHELL  BLANKS 

We  are  the  only  company 

in  Canada  producing  steel 

ingots  by  the  "HARMET' ' Liquid  Process,  a  process 
that  makes  these  ingots 

vastly  superior  to  the  ordin- 
ary kind,  improving  the 

physical  properties  and 
reducing  the  waste  of  ingot. 

We  can  supply  forgings  of 
all  shapes  and  sizes  made  of 

ordinary  or  "HARMET" 
Fluid  Compressed  Open- 
Hearth  Steel  on  the  Short- 

est Notice. ' 

Nova  Scotia  Steel 
and  Coal  Company 

Limited 

Head  Office:  NEW  GLASGOW,  N.S. 

Western  Sales  Office  : 

Room    14,     Windsor     Hotel,    MONTREAL 

//  what  you  need  u  not  advertised,   eoneult   our  Buyers'  Directory  and  write  advertisers   listed   under  proper  heading. 
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ESTABLISHED  1870 

W  ATKINS  &  C"  r TRADE     MARK- 

WACO 
Reliance  Steel  Works 

SHEFFIELD,  ENG. 

TRADE     mark: 

Brand 

High  Speed  Steel  and  Twist  Drills 

"DOUBLE  WACO"  Quality 
Specially  Ada[)tcd  for  all  kinds  of 

MUNITION  WORK 

"Turtle"  Brand 

High  Class  Tool  Steel,  Files,  etc. 
of  all  descriptions. 

For    particulars    apply  to   our 
Sole  Representatives  for  Canada 

GEO.  A.  MARSHALL  &  CO. 
70  Lombard  Street       Toronto,  Ontario 



12  C  A  N  A  D  I  A  N    M  A  C  H  I N  E  R  Y  Volume  XVIII. 

Cutting  Off  Tool 

URANIUM 
High  Speed  Steel 

NOTE   THE  BEND 

This  tool  bent  in  severe  service  —the  two 
companion  tools  which  were  not  Uranium 
broke.  The  tool  shown  above  did  three 

times  as  much  work  as  the  regular  tool. 

''Uranium  Tools  Stand  Up  On  The  Job" 
SEE  YOUR  TOOL  STEEL  MAN  OR  WRITE  US 

Standard  Alloys  Company 
FORBES  AND  MEYRAN  AVENUES 

PITTSBURGH  ■:-  -:-  -:-  PENNA. 

Mention  this  paper  when  vmtin(j  advertisers.     It  will  identify  the  proposition  about  tvhich  you  require  information. 
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inaiidlniinii  MiiSncDiaaiD  | 
E^lbnlbnftn@ia  I 

''Meet  Me  at  Machinery  Hall  I 

Opposite  Stellite  Booth'  | 
The    greatest    annual    fall    fair    in    the    world    has    this    year  g 

an  added  attraction  in   a   unique   display  of   "Stellite,"   under  s 
actual  working  conditions,  as  well  as  a  display  of  the  various  g 

uses  to  which  it  can    be   put,   its  adaptability    to  welding   by  M 

the  oxy-acetylene  torch  and  by  brazing.  s 

Be  sure  and  look,  t/5   up  = 

DELORO  SMELTING  &  REFINING  CO.,  LIMITED 
Head  Office DELORO,  ONTARIO 

TORONTO 

200   King   Street    Wot 
MONTREAL 

31S  Cr>i(  Street   Weit 

fm 



14 C  A  N  A  D  I  A  N    M  A  C  H  I  N  E  R  Y Volume  XVIII. 

IF  YOU  WANT  THE 

EST 
ASE  PLUGS, 

UY 

ANFIELD'S 
Have  in  stock  for  immediate  shipment  either  threaded 

or  bevel  Plugs  for  4.5",  5"  and  6"  High  Explosive  Shells. 
These  are  shipped  subject  to  acceptance  of  Government 
inspector  at  your  plant. 

Capacity,  3,000  per  day.  Write  for  prices. 

EDWIN   J.  BANFIELD 
STAIR  BLDG. TORONTO,  ONT. 
Manufacturer  of  Plug  Milling  Machines   for  above  size   shells.      Prices   and  deliveries 

on  application. 

High-Speed 
STEEL 
The  tools  that  are  made 
with  "Wolfram"  Hiyh 
Speed  Steel  are  warranted 
to  be  super-keen  at  the 
edge  and  super-strong  at 
the  neck. 

Embodies  a  true  and  permanent 
alloy  of  TunKsten,  Chrome. 
Vanadium  and  Iron.  No  bet- 

ter High  Speed  Steel  in  the 
world. 

VULCAN   CRUCIBLE 
STEEL  COMPANY 
ESTABLISHED  1900 

Aliquippa  -  Pa.,  U.S.A. 

Represented  in  Canada  by 
Messrs.  Norton.  Callard  &  Com- 

pany. Montreal. 

^<i 



August  23,  1917. CANADIAN    M  A  CHIN  K R  Y 15 

I 
If  your  work  can  he  best  done  with 

Non-Changing  Tool  Steel 
try 

Colonial  No.  6 
Oil  Hardening  Tool  Steel 

This  test  piece  shown  was  6  in.  long  and   \\i   in.   wide;    ̂ 8   in. 

thick  on  left  side;    ̂     in.  thick  on  right,  and  '  ,.  '"•  thick  on  top. 

The    average    change    in   hardening,   taking   ail    dimensions,   \\~as 
.0015. 

Buy  Colonial  No.  6  for  difficult  hardening  jobs. 

Stock  carried  in  New  'N'ork  and  I'ittslnirgh. 

Colonial  Steel  Co. 
PITTSBURGH 

New  York Boston 
Chicago 

Detroit St.  Ix)uis Denver 

//    anyi    advtrWumtni    intrrrtt,    you,    l,nr    i(    nut    rnu-    nnfl    jilarr    uith   trilrri  fo  (>«  onturrrd. 
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Are  You  Getting  Results? 
Kesult.s  are  dependent  upon  two  things : 
.■ipeed  and  quality.  If  you  get  speed 

without  quality,  yours  is  a  losing  pro- 

po.*ition.  This  Hepburn  6"  boring  lathe 
gives  Ijoth  speed  and  quality.  The 
results  obtained  hv  Canadian  users  .ju.s- 
tify  the  utmost  confidence  in  the  ability 
of  "this  lathe  to  come  up  to  expectations. 

JOHN   T.   HEPBURN,  Limited 
18  60  Van  Home  St.,  Toronto,  Ont. 

WHITGOMB-BLAISDELL 
The  Planer  Wit  hthe  Second-Belt  Drive 

A  smooth,  easy  reverse — which  |iennit.>  hitiher 
cutting  and  return  speeds  yet  prolongs  the  life  of 
the  entire  machine  —  that  is  the  otitstaiiding 
feature  of  this  distinct iv(>  Whitcomb-Rlaisdell 
Second-Belt  Drive. 

Our  Planer  Book  gives  the  details  of  de- 
sign and  construction.     Write  for  it. 

Whitcomb-Blaisdell   Machine   Tool   Co. 
Worcester,  Mass.,  U.S.A. 

26x32  inch 

Whitcomb- ISlaisdell    Planer 
Widened  Pattern. 

ihctt ijupvr  wluii  iviiting  advertisers.    It  uill  identify  the  proposition  about  tvhich  you  require  information. 
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One 

Ship- 
building 
Plant 
wrote  to  six  differ- 

ent Lathe-Builders 

and  bought  xMcCabc's  "2-in-r' 
Double-spindle  Lathe — on  a 
3()-ft.  bed — because  it  was 

"different"  and  built  especi- 
ally for  such  a  wide  range  of 

work. 

you  fft-t,  and  hare  full  me  of  your  Lathe,  whether  you  ha>'c 

What    Lathe    Maniifacttircn   except    MoCabe   coitM   make  such   a   low   price   possible? 

\o  other  Lathe  builder  turns  mit   4.^incb   Latbe«  in  8Ui-h  bis  lota  at   a   time,   making 
:he   parts   all   duplicate  auvl    intcrchanja'ablo. 

Ani   in   aiWitinn  to  the  4S-inch   Triple  (tea red   Lathe,   the  3C-inch   Is  the  '"Lathe  plua" 
feature    MoCabe   offers   you— at   no   extra   coat. 

POL'BLE   service — convenience   and  capacity— all   described    in    Latest    Bulli  n 

J.    J.    McCABE,    149    BROADWAY,    NEW    YORK 

Improved   Centering   Machine 
Mr.  Shell 
Manufacturer: 
1  he  inii^ortance  ot 
centering  is  obvious. 

rhis  tool  is  giving 
real  satisfaction 
every  day  and  stays 
on  the  job. 

Write  for  price  and 
description. 

Delivery,  ship  lo 
da\  s  after  order. 

Shipping  weight 
2040  pounds. 

VICTORIA  FOUNDRY   COMPANY,   LIMITED 
OTTAWA.  ONTARIO 

//  (1/11/  advertisement  iutiicnte  1/"",  't'"  ''  ""'  "*'«*  o'"'  {.lace  uiih  letters  to  be  answered. 
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These  are  strongly  built,  accurate  machines.     Will  give  equal  satisfaction  in  tool-room  or  shop. 
The  following  extras  can  be  furnished  if  desired:  Taper,  Relieving  or  Draw-in  attachment,  Waving   attach- 

ment, Hexagon  turret  on  carriage.  Pan  pump  and  piping. 
Write  for  full  specifications  and  prices. 

Garlock-Walker  Machinery  Co.,  Ltd.,  K,.T.".'Ml.N"g7e  Toronto 

LATHES 
12",  16",  18"  and  21"  swing 

Strictly   modern   in  design,  rigidity 
and  accuracy  guaranteed. 

Himoff   Machine  Company 
45  Mills  Street 

Astoria,  City  of  New  York,  N.Y. 

THE  WALCGTT  LATHE 
is  backed  by  lathe-building  experience 

extending  over  35  years 

These  are  features  of  Walcott  Lathes:  drop-forged 
gears  in  apron;  all-steel  gears  in  gear-box;  Urge 
ways  on  bed,  all  gears  completely  enclosed.  Parts 
are  interchangeable.  Rigid  headstock  and  tail- 
stock. 

You'll  get  the  full  story  in  our  printed  matter. 
Send  for  it  surely  if  you  are  about  to  buy  a  lathe. 

WALCOTT  LATHE  COMPANY 
Succeatori to 

Walcott    &    Wood   Machine  Tool  Co.,  Calhoun  St., 
Jackson,  Michigan 

//  what  you.  need  is  not  advertised,    consult    our   Buyers'   Directory   and   write   advertisers    listed   iinder   proper   heading. 
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Do  It  Automatically! 
With  labor  so  scarce  and  expensive,  can  you 

afford  to  joi>-  alonu;  with  the  old  "one  machine  to 
a  man"  method  when  one  man  can  dt»  the  work 
of  six  with  Potter  &  Johnston  Automatics? 

JJy  juactically  elindnatinij,-  the  labor  problem,  P.  &  J.  Automatics  reduce  pm- 
duction  costs  aniazini'ly.  One  attendant  ean  readily  i)|)ei'ate  fnnn  two  to  six niacliines. 

—        And  production!    A  study  of  your  problems  will 
result  in  some  surprising  information  for  you. 
Wv  have  shown  many  tirms  the  way  to  greater 

and  more  accurate  jn'oduction.     Let  us  study 
your  blue-prints. 

SPECIFICATIONS 

(ienrod  lioml.  liaving'  three  antn- 
niatie  clum.ue.-^  nf  ̂ [liiuUe  speed-. 
Geared  feed. 

Auxiliary  reaininti  and  threading; 
feed. 
Cro?5  .«lide. 
Automatic  back  facer  har  throunh 
spindle. 
I'i-incli  convertilde  two  and  three- 
jaw  .'crnll  chuck. 

Spindle  o-'*4  inches  diameter,  hole 
•  '•'  !•  inches  diameter. 

If  you  machine  iron.  l>ronze  or  .steel  caj<tinj;s  or  forginjis: 

if  you  manufacture  gear  blanks,  bu.shings,  etc.,  let 
us  tell  you  how  P.  &  J.  automatics  will  increase  your 

production. 

Canadian  Offices  Potter  &  Johnston  Machine  Co.,  Pawtucket,  R.I. 

Roelofson  Machine  CBi,  Tool  Co.,  Ltd. 
Head  Office:    1501  Royal  Bank  Building,  Toronto,  Canada 

Works  and  Warehouse:  Gait,  Ont.,  Canada 

6  A   Potter  &   Jihniton    Automatic  Chucking  and  Turning  Machin 

y 
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^^^^^^^^^^^^^^^
Hlr^r^Hr 

E  L  M  ES 
18"  Stroke  Hydraulic  Pump 
for  maxiiiuim  pressures  and  capacities,  for  250 
horse-power  motor — a  pump  designed  to  meet 
the  demand  for  a  high-pressure  outfit  of  large 
capacity,  and  one  able  to  withstand  the  severe 
usage  of  present-day  practice. 

Other  designs  for  all  pressures  and 
capacities. 

Charles  F.  Elmes  Engineering 
Works 

217  No.  Morgan  Street              CHICAGO,  ILL. 

Your    Riveting? 
How  is  it  done?  Are 

you  getting  the  neces- 
sary speed?  Is  the 

quality  of  the  highest 
character?  How  much 
is    it   costing  you? 

The  Grant  Rivet  Ma- 
chine has  established 

the  records  of  one 

clean,  perfectly  finish- 
ed rivet  per  second. 

Is  that  speedy  enough, 
or  is  it  too  speedy? 
This  is  the  fastest 
any  similar  machine 
will  work  an<l  if  too 

speedy  it  could  be 
worked  in  conjunction 
with  some  other  work. 
Our  catalogue  is 
worth  writing  for. 
There   is  one  for  you. 

THE 

GRANT 
Mfg.  &  Machine  Co. 

Holland  Ave. 

Bridgeport,  Conn. 

"Erie*'  Steam 
Hammers 
Closely  observe 
this  substantia 
well  builtSteani 
Hammer  a  n  <1 
vou  will  readily 

appreciate 

whv  "ERIE' S  f  E  A  M 
HA  .M  ]\I  E  R  S 
are  getting  llie 
preference  in  all 
modern  Forge Shops. 

They   have  earned 
their  enviable 

reputation. 

ERIE  FOUNDRY  COMPANY 
ERIE,  PA.  U.  S.  A. 

The  New  "West" Banding  Press 
For  9.2"  and  8"  shells 

12    Cylinders;     Ample    Power;     Ample 

Strength ;  Reasonable  Price. 

NO  ACCUMULATOR  REQUIRED. 

The  West  Tire  Setter  Co. 
255  Mill  Street,  Rochester,  N.Y. 

Mention  this  pop>  r  iilun  uritinff  advertisers.     It  uill  identijy  tl"  pi-op, iilidiit  irjiich  1/011  require  iiiformnfion. 
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A  time  saver 

Can  you  beat  it? 

HAVE  you  noticed  the  Consolidated  Clamp 
Connection  on  all  Consolidated  Presses, 

grips  like  a  vise  and  stays  put,  one  of  the 

bull-dog  kind,  which,  when  properly  tightened, 

will  not  break  away,  or  slip? 

If  you   break   it  we    will   furnish    a   new   one 
free  of  charge. 

Consolidated    Press    Company 
HASTINGS  LARGEST  EXCLUSIVE  MANUFACTURERS  OF  POWER  PRESSES  IN  U.S.A.  MICHIGAN 

Canadian    Representatives:     A.    R.    WILLIAMS     MACHINERY     CO.,     Limited,    Toronto,    St.    John,    Winnipeg,    Vancouver 

PRESSES 
Made 

in 
Canada 

Hydraulic  Presses.   Pumps  and  Accumula- 
tors for  ail   purposes 

WRITE  FOR  PRICE.^  AND  DELIVERIES 

WILLIAM  R.  PERRIN,  Limited 
TORONTO,  CANADA 

Triple 

Purpose 
"METALWOOD" 
COMBINATION 

Forcing,    Broaching    and 
Straightening  Fress. 

Its  valiK-  i<  III  tho  many 
uses  to  whicli  it  is  adapt- 
alile.  Auxiliary  tald&s 
auil  fixtures  add  j;reatiy 
to  its  usefulness.  It  is 

not  "eneuinliercd"  with  a 
sin^de  excess  part.  Huilt 
for  produetion. 

Metalwood 

Mfg.  Co. 
Leib&WiRhtSts., 
DETROIT,  MICH. 

U.S.A. 
Fur  l.rr.il  llrilain  and 

Conlinrnt  addma  (;a>l<>ii 
K.  Marbalt.  Coronation 
llonar.  <  l.lordii  A<r. 
London.     E.C..     KnrlanH. 

//  'ii<;i  iiflii  I  (i.o  jjiriit  iiitirtKis  !i<"i.  ("i   r  it  mil  turn  aii'l  ijlno   uitU  letUrs  to  he  niif 
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The  Chicago 
Automatic 

Screw  Machine 
rF.N  YEAKS  OF  EXTHNsnT. 
MA NTFArrURE  O  F  O  X  E 

rK(  )IH'CT  —  AUTX^^LVTICS  — STAND  BEHIND  EVERY 
MACHINE. 

No  complicated  mechanism  or  a 
sv-stem  of  cams  that  are  difficult 
to  determine  and  arrange  on  (his 
machine. 

The  rigidity  of  the  machine  has  not  been  sacrificed  for  the  flexible 
features  which  are  embodied  in  the  Chicago  Automatic.  Alignment  is 

correct  and  there  are  no  parts  where  excessive  wear  takes  place — 
therefore,  accurate  production  is  assured  during  the  long  life  of  the 
machine. 

Spindle  speeds  suitable  to  different  sizes  and  kinds  of  stock  within  the 
capacity  of  the  machine  are  obtained  by  changing  two  gears  on  the 
spindle  head. 

THE   JOHN   MACNAB  MACHINERY  COMPANY 
NEW  YORK  CITY,  U.S.A. 

European  Representatives;     John   Macnab,   Hyde,   England 

In  less  than  six  weeks  we  can  place 

Chicagos  in  your  plant  ready  for  produc- 
tion. 

They  must  satisfy  you  before  we  con- 
sider them  sold.  Write  us  about  all  the 

features  now. 

OBTAIN  THE  BEST  RESULTS 
From  Cutters  and  Tools  Kept  Sharp  on 

GARVIN  No.  3  UNIVERSAL 
CUTTER    AND    SURFACE    GRINDERS 

Simple  Light  Running  Accurate 
Tlu'  spindle  is  hardened  and  ground  and  supported  out 

close  to  the  wheel  by  an  extended  bearing,  and  carefully 
protected  from  emery. 

The  knee  and  the  yoke  carried  on  the  knee  both  have  a 
large  range  of  adjustment.  On  the  knee  yoke  or  carriage  is 
mounted  the  swiveling  table,  which  has  a  quick,  sensitive 
movement  by  rack  and  pinion  operated  from  end  or  side. 

On  this  table  is  mounted  the  index  head,  and  all  the  at- 
tachments are  held  in  this  head. 

An  outfit  of  emery  wheels,  mandrels,  bushings,  wrenches, 
etc.,  is  supplied  with  the  machine. 

Machine  is  designs!  :o  keep  its  original  factory  accuracy. 

CAPACITY:      CUTTERS.  14  in.  x  6  in.  ;      SURFACES,  9J  in.  x  6  in. 

For  Further  Information  {t'W,TElsmikcT 

IMMEDIATE    DELIVERIES 

Send  for  Complete  Catalog 

MANUFACTURED    BY 

THE     GARVIN     MACHINE     COMPANY 
Spring  and  Varick  Streets  {Visitors   Welcome)  50  Years  New  York  City 

GARVIN   No.  3.    Universal    Cutter 
Surfiice  Grlnrter. 
Vse  Code— B:inish. 

//  what  you  yncd  is  ,iot  advertised,    consult   our   B.iycrs'   Directory   and   u-ri:c   adi'crtiscra    listed    under   proper   heading. 
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For  25  Years 
Makers  of 

Fine  Machine  Tools 

The  "Hamilton"  Line 
has  a  Reputation 

to  Sustain. 

'T^HHRH  arc  two  phases  of  production  that  require  expert 
-*■  attention ;  those  of  quality  and  quantity.  We  have  made  a 
study  of  them  for  your  benefit.  The  result  is  that  we  are  able  to 

offer  you  machine  tools  that  give  the  highest  efficiency  and  will 
still  keep  down  the  cost  of  production. 

Illustrated  here  is  one  of  our  lathe.*.  A 

close  study  on  your  part  will  partly 
reveal  the  care  we  have  taken  to  pive 
you  u  macliino  that  i.<  fitted  to  the  needs 

of  the  day — pivater  production 

The  ■'Ilaniiltoh  Line"  of  machine  tool.* 
is  very  complete  and  lusers  arc  never 
tired  of  tellinp  otlier.*  of  tlieir  feature.-;. 
A  letter  will  commnntl  onr  innnediate 

.nttcntinn. 

WRITE  US  TO-DAY. 

The    Hamilton    Machine    Tool    Co. 
HAMILTON  SaUA,rn,.forOn,ar,o:  OHIO,      U.S.A. 

H.  W.  PETRIE,  LIMITED,  TORONTO,  ONT. 

//    any    advtrtitrmtnt    mttrttt*    you,    ttar    it    out    now    and    jtlact    vitk  Irllrrt  to  hf  antu-trtd. 
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Take  It  To  The  Job 

ONE  man  with  a  Forbes  can  do  more 

than  six  men  using  the  old  stock  and 

die  method  of  cutting.  The  Forbes  is 

easily  portable  and  can  be  carried  right  td 

the  job.  Saves  time  and  labor  by  cliniiuat- 
ing  the  carrying  to  and  fro  of  heavy  pieces 

of  pipe.  Is  operated  l)y  a  self-contained 
motor,  or  can  he  easily  operated  by  hand 

where  no  power  is  available.  There  are  no 

belts,  no  conntershafts — it  is  a  compact  and 

sturdy  machine  Iniilt  to  do  all  kinds  of  pipe- 
cutting  and  threading  and  do  it  well. 

It  has  many  features  that  will  interest  you.  Our 
catalos;  explains  ihcni  all.  Write  for  your  copy to-day. 

The  Curtis  &  Curtis  Company 
115  Garden  Street,  Bridgeport,  Conn. 

Williams  Tool  Company 
Erie,  Penn.,  U.S.A. 

Cutting-off  and 
Threading 

By  the  decree  of  ex- '*^^(  pert  judges  Williams 
i  Cutting  -  off   Machine 

has  been  declared  the 
most  efficient. 

We  have  made  this 
claim  all  along  and 
this  judgment  o  n  1  y 
verifies  it. 

Made  in  11  sizes  and 
each  size  has  a  range 
of  8  to  10  consecutive 

sizes  between  V,"  and 

The  A.  R.  Willi 

England 

18"  diameter. 

^]'rif(  11.1  about  them.  Then 
II  ill  save  you  money,  time, 
and  increase  the  quality  of 

your  product. 

mention  this  paper  when  writing  advertisers.    It  wiu  identify  th«  proposition  about  which  you  require  information. 
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Your  Cutting 
Ili.w.ik)  you  do  it?  Arc  your  meth- 

ods giving  satisfaction?  Are  you 
lii'itins  the  maxiniUMi  production? 
Witli  a  Racine  to  compare  results 
witii  you  will  set  a  hetter  idea  of  tiie 
result^;  you  sliould  he  getting  or 
coidd  gel.  Metal  cutting  has  heen 
our  study.  It  i.s  the  purpose  for 
wliich  our  machines  are  built.  AVe 

stanil  ready  to  co-operate  with  you  in 
yoin-  cutting  prohlems.  Write  us  for 
inf'>rniation. 

Racine  Tool  6i  Machine  Co. 
15  Melbourne  Ave.,  Racine,  Wis.,  U.S.A. 

DOUBLE  SAVINGS 

in  cutting  on  PEERLESS  HIGH  SPtED  METAL  SAWS: 
they  tave  both  Time  and  Material. 

j^npfviAlnff  vi>u   <avc  only  1  ";'' >.,,.  1      1,    iiO    CTii»    o<    12    in.    1 

i    cv.r  >loi)pi-.l   to  conrtiltr  Uic  w«itc  of  material   in  vrlJc 
,'iv    If    the  prf-w^t   hUth   "i«t,   wni   pay   for  a   PEKULKS.S 

manv   rcpeate*!   onlfrs   ant! 
i:KLBSS.     Till-  many  othtr 

comitaratiTc   teat. 
I  .  .   I-  marhinrv  may  be  workinK 

ithM 

PEERLESS  MACHINE  CO. 1607  Racii >St. 

RACINE.  WIS..  U.S.A. 

Canadian" Armor  Plate"  Double  End 
Punch  and  Shear. 

"CANADIAN" 
Armor  Plate 

Punches,  shears  and  bar  cutters  are 

powerful,  dependable  machines — T'i:  times  as  stronjr  as  cast  iron 
machines  of  equal  capacity  and  less 
than  one-half  as  heavy. 
They  are  built  to  last. 

Ask    lis    to    mail 

Catalo-  P  P-K< 

you    a    copy    of 

Canadian  Blower  &  Forge  Co.,  Ltd. 
KITCHENER.  ONTARIO 

Canadian  "Armor  Plate"  Power Bar  Cutter. 

/       r/,,/   mill  iti*i  Jill  III    ml'  i-.-U    iiml,   U'l  r  it  nut  IIOVL'  nml  plilii    II  itli    litlim  to   li(  IIIIHII-  I'd. 
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Smooth  Bores 

We  have  designed  for 

our  own  use  a  simple 

and  inexpensive 

grinder  to  give  the 
final  touch  to  the  bore 

of  our  shells. 

It  does  the  work,  and 

we  will  have  some  of 

these  machines  on  the 

market  shortly. 

Write  us  for  our  pro- 

position. 

Marsh   &   Henthorn 
Limited 

BELLEVILLE,  ONTARIO 

Assuming   that   you   want  a  grinder 
that    is    better    than    the    average — 

A  grinder  with  massive  table,  micrometer  adjustments, 
very  long  knee  and  gibs,  and  extra  heavy  head  and  tail- 
stock — it   will   pay   you  to   investigate  the 

Standard  No.  6 

Universal  Grinding  Machine 

In  addition,  you'll  find  that  the  headstock  is  fitted  with 
large  bearing  for  chuck  spindle  and  with  special  bronze 
bearings  of  navy  specifications,  spindle  is  tapped  and 
tapered,  bored  to  take  wheel  arbors,  and  bearings  are  1 
in.  in  diam.  ,ind  2%  in.  long,  and  an  exceptionally  simple 
and  sturdy  countershaft  with  self-lubricating  bearings. 

Start  the  investigation  by 

sending   for   the    full    de- 
tails— to-day. 

Simmons  Machine  Co.,  Inc 

1001  Sinser  Bldg.,  New  York  City 

981  Broadway.  Albany.  N.Y. 

fiiiiiii;iiliiiliiiiilii.iiliiiiiiiiiiiiiliiiliiiiiiiiii!iiiilii:i:uiiiiiiiiii<iii:ii>iliMiUii'iii''iii'ilil'li>^^ 

Stow  Shell  Grinders 
Increase  Production 

//  u-liat  yo''   nr<d  is  not  (nli'trl:.\ed,   con 

Suspended 
Pedestal 

Mounted 
on  Truck 

Any  Size 
Any  Current 

Immediate 

Shipment 

Stow  Manufacturing  Co. 
Binghamton,  New  York,  U.S.A. 

Oldest  Portable  Tool  Manufacturers  in  America 

Directory   and    write   advertisers    listed    under   proper   heading 
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Grinding  Wheel  Dressers 

ji 
:  s 

We  are  specialists 
ill  (Jriiidin<;;  Wheel 
Diessers  and  can 
r  e  c  o  in  m  e  nd  the 

Ix'st  types  for  any 
particular  n  e  e  d  s. 
( )ur  Dressers  are: 

Diamo-Carbo 
Desmond  Huntington,  3 

sizes 

Sherman  Corrugated,  2 
sizes 

Norton  Zig-Zag,  2  sizes 
Magazine 
Diamonds 

We  can  promptly  sup- 
ply your  needs  from  our 

stock. 

The 

Canadian  Desmond  -  Stephan 
Manufacturing  Company 
HAMILTON,  ONTARIO 

ventry.  Enif.. 

For  Rapid  Production 
and  Accurate  Worii 

USE  THE 

"BRIGGS 
ndles  work  no  other  machi 

It  IS  a  manufacturing  machine- 
nstruction  it  will  produce  accurate 

1  rate  of  speed  and  feed. 

Fast 

Gooley  &  Edlund 
I 

CoriUnd, 
Forrirn  Ajcntu:  AMIod 
Amerli-.i.  France,  Bcl- 
fluni,  Italy.  Swltierliinrt. 
Macblnerj     Companjr     of 
Rossla,    ScandlnoTli.    C.    W.    Durlon.      
fltbt  A  Co..  London.  Manrbesler  tnd  Ul>» 
cow,  Btraodliran,  Metlrler,  OtMiu  II  CU, 
Sao  ecbaitliD,  Spain. 

Universal  Gear  Hobber 
The  niatliiiio  wliich  coiiipletes  our  line.<  to  cut 
all  tvi)es  of  .-iiiall  {j;ears  except  internal,  within 10'  dia.  »  Pitch. 

The  Bilton  Gear  Hobber  will  cut  .<pur  sspiral 
gears,  wunn  gears,  also  various  .special  shape.s 
of  teeth.  It  can  cut  a  .■<piral  gear  on  end 

of  a  shaft  ITs"  diiiin.  24"  long. 
SPECIFICATIONS 

Capacity   (k-ar.s:    10  Diami-tral  I'itch 
10  in.  Outside  Diameter 
10  in.  Width  of  Face 

RanKo  of  hob  feed  .'>0-2r)0  K.I'.M. Kanjre  hob  feed  to  each  rev.  of  worm  .010  to  .125 

Drive:  A  Steps  Cone  I'ullej  ;  ZKi   in.  Belt 
Weight  2,100  lbs. 

A  niacliinc  of  latest  design,  introducing  new 
features  which  increase  production  without 
.sacrificing  accuracy.  The  bob  is  cutting  con- 
tinuou.sly:  operation  of  machine  entirelv  auto- matic. 

DELIVERY 

Ae  few  of  these  machines  are  now  available  for 
()ctol)er  delivery. 

Send  for  copy  of  new  catalog  No.  .SO,  iin<l  hnJ- 
letin  (Ir.icrihinr/  fhi-o  machine. 

The  Bilton  Machine  Tool  Co. 
Bridgeport,  Conn. 

mm 
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EFFICIENCY  AND   ECONOMY    OF    OXY- ACETYLENE 
WELDING 

I'iniis  all  over  tlio  world  are  specii'ving  A\'EI>DED -caiiis  instead  of  riveted  hecause  thev  know  that  a 
Welded  Seam  i.*  more  eflicient  and  economical.  Illu.s- 
t  rat  ion  shows  a  Welded  T.-mk  witli  (langes  and  connec- 

tions, and  is  a  fair  exanijile  of  a  more  efficient  article 
|iroiluccd  at  less  cost. 

The  Application  of  the  process 
in  your  plant  is  unlimited 

For  Prevention  of  Loss  by  "Break-downs," 
For  Prevention  of  Wasted  Matt-rial, 

For  Reclamation  of  Broken  Machine  Parts,   ' 
For  Reclamation  of  Broken  Castings, 
For  Increase  in  your  Production, 

F"or  Simplifying  your  Manufacturing  Process, 
F'or  Improving  the  Article  Produced, 
For  Reducing  the  Cost. 
And  other  advantages  equally  important. 

It  means  increasing  Profits 
Will  you  have  us  prove  it  to  you  ?  we  can  tell  you  how  and 
why.     Full  particulai-s^seiit  on  request  without  obligation. 

L'AIR  LIQUIDE  SOCIETY 
Toronto  Montreal  Winnipeg 

Halifax:   Factory  under  construction 

MODEL  "  B 

Six  X  Twenty  Grinder 
A  Fitchburg  Model 

Equally  as  efficient  on  small  work 
as  on  that  of  hirger  dimensions. 
Therein  lie.<  its  vaUie.  It  is  a  com- 
j)act.  energetic  worker  that  will  do 
more  fi>r  its  size  than  any  machine 
of  similar  wheel  (hnien>i()ns.  It 
is  saving  in  Hoor  sjiace.  Its  speed 

■  will  give  yon  greater  production. 
Investiiiation  or  trial  will  impress 
von.  l.SOOtolSOOR.P.M.  16x3 
grinding  wheel.  6x4  pulleys.  7 
hor.-epower  retjuired.  Floor  space 
o2  X  66.  Send  for  complete  speci- 
fications. 

Fitchburg  Grinding  Machine  Co. 
FITCHBURG U.S.A. 

Mention  this  pupi-r  when  tcriting  adrertisers.    It  luill    laendfij  the  proposition  about  whicli  you  regnire  information. 
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20 
Thomson     Process 

m 
niiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii| 

Thomsons  Weld  Practically 
ri  Anything 

That  does  seem  rather  broad  —  but  in 

reality  it  isn't.  There  may  be  a  few- 
metals  that  won't  electric  weld — but  they 
are  so  rare  that  they  aren't  commonly 
used.  Such  metals  as  iron,  steel,  copper, 
brass,  etc.,  are  easv  for  the  Thomson 
Butt  Welder. 

Sheets,  tubes,  bars,  pipes,  heavy  or  light 
work,  are  all  electro-welded  by  simply 
pulling  a  lever. 
Send  for  Bulletin  B-4. 

We  Guarantee  Savings  With 
A   Thomson    Spot    Welder 

If  vuu  have  rivet iiiu'  ur  soldeiuii;'  tu  do  111 
your  plant  we  Avill  yuarautee  to  save  yon 

money  by  using-  the  Thomson  Spot  Weldei-. 
How  eoukl  you  help  saving  money  —  iio 
livets  or  solder  to  buy,  no  holes  to  ]iuneh. 

(lO  to  90^c  faster.  GO^c  stron<;er — you  can't 
help  but  save  a  ;i;oodly  amount  and  increase 
your  production  in  the  barirain. 

Our  corps  of  ex]»erts  to  aid  you  in  select- 
[wj;  the  correct  niachine  for  youi'  work  are 
at  youi'  conunan<l. 

Send  for  Bulleliii  S-1. 

Thomson  Electric  Welding  Co.    Thomson  Spot  Welder  Company 
Lynn,  Mass. 

tl.llt    Km    3'm:>>.    Ill        F<ll.  Street.   Niagara  Foil..   N.Y. 

//  iinii  (ulrcrtixrmcnt  inlirCKttt  ymi,  imr  it  mil  nmi   mnl  /i I'll  I'ttrrn  tn  l>(  aiiDurred. 
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This  One  Repair  Saved 
the  Cost  of  a  Welding 

Outfit 
This  loom  frame  was  badly  broken  in  three  places. 
Important   textile    machinery    lay     idle   awaiting 
repair  or  replacement. 
A     portable     Prest-0-Lite     welding     outfit    was 
rushed  to  the  scene  and  the  repairs  were  effected 
"on  the  spot"  at  a  total  cost  of  but  $2.25. 
This  one  saving  of  time,  material  and  replacement 
expense    more    than    paid    for    the    Prest-0-Lite 
welding  outfit. 
Let  Oxv-Acetvlene  welding  help  you — investigate 

NOW.  ' 

employs  both  Rases  (acetylene  an.l  uxy^'cnl.  in  portable 
cylinders.  Prest-0-Lite  Dissolved  Acetylene  I  ready  made 
carbide  gas)  is  backed  by  Prest-0-Lite  Service,  which  in- 

sures prompt  GxchanRG  of  full  cylinders  for  empty  ones. 
Provides  dry.  purified  gas,  insurinjr  better  weids,  quicker 
work    and    lower  operating   cost. 

Apparatus  consists  of  an  G(iual  pressure  blow  pipe,  auto- 
malic  regulators  and  gauges,  and  all  necessary  equipment. 
Adaptable  for  oxy-acetylene  cutting  by  the  addition  of 
special    cutting    blow    pipe. 
Thorough  instructions  are  furnished  free  to  every  user  uf 
Prest-O-Lite  Dissolved  Acetylene.  Any  average  workman 
who  understands  metals  can  learn  the  welding  process 
quickly   and    easily. 
Write  for  valuable  illustrated  literature  and  data  on  work 
others  are  doing  by  the  Prest-O-Lite  Welding  Process. 
It  may  point  out  ways  to  solve  your  problems.  Address 
Dcpt.    C-107. 

THE  PREST-O-LITE  COMPANY,  INC. 
CANADIAN  GENERAL  OFFICES 

913-14  C.P.R.  Building 
Direct  Factory  Branc/ies;  Toronto,  O 

Me 
CarxidU Plan 

.  Man Shav 
.  Ont.:  Mc 
san    Falls. 

TORONTO 
real.  Que.: 

Ont.:  Win- 

World's  Largest  Makers  of  Dissolved  Acetylene 

STANDARDIZED 
CUTTING 

QUALITIES 
Since  the  one  purpose  of  a 
file  is  to  cut,  the  toughness, 
regularity  and  sharpness  of 
the  teeth  are  all  important. 

A  capable  mechanic  can 

positively  "feel"  these 
qualities  in  a  "Famous 
Five"  file. 

The  sharp,  keen-edged  teeth  ar- 
ranged in  uniform  rows — plus  tlie 

even  balance — tells  him  at  once  the 

tile  is  a  good  serviceable  tool. 

It  is  these  qualities  that  have  made 

"Famous  Five"  Files  Standard 
Grade  tools  everywhere. 

Specify  them  when  ordering. 

KEARNEY  &  FOOT 
GREAT  WESTERN 

AMERICAN 

ARCADE 

GLOBE 
Made  in  Canada  by 

If  what  you   need  i«  ttot  advertised, Directory   (n:d    write   advert linted    niidcr  ̂ >roi>cr   heading. 
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Where    Quality 
Comes    First 

Where  quality  nui.-^t  l>e  iiiaile  teitain.  you  u^-e  lool-  of  knuwu 
accuracy.  You  are  al.-o  very  careful  to  use  the  tools  especially 

adapted  to  the  work  in  hand. 

It  makes  little  difference  what  sort  of  work  it  i>,  if  accuracy 

is  the  lirst  thins;,  you  can  Vq  sure  of  it  with 

^^i&^tt  Tools 
Tiu-re  are  210(1  >tyle.-  aii.l  A/a-  of  liic-c  line  1...1I-.  One  or 

more  of  them  matches  every  demand  for  the  line  work  needed  in 

a  well-made  product. 

'i'here  are  micrometers,  vernier  hfiyiit  and  de]pth  piues.  vernier 
calipers,  calijier  squares,  rules,  levels,  surface  intlicalors  and  many 
other  instruments  of  jirecision. 

Catalop  No.  '2l;i  on  re(|uest. 

The  L.  S.  Starrett  Company 
Tin:   wont  lis  (.fti\n^i    imu  makf.ks 

Athol,  Mass.iohusotti  «-••-' 

I 
//    any    advrrtitfmrnt    inlcrcxtt    you,    tear    ■(    out    now    and    place    with  Utt<rt  to  br 
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There's  a  Matthews  Steel 
Lettering  Die  or  Stamp 

for  Marking  Your 
Product 

Whatever  you  iiuimitacture  we  have  a  steel 

k'ttcriiig  die  or  stamp  that  will  mark  clearly 

your  name,  address,  trade-mark  or  any  distinc- 
tive mark  you  wish  to  show.  Place  a  lasting 

advertisement  or  identitication  on  your  product 

— show  the  user  what  to  ask  for  when  again  in 
the  market. 

For  marking  sizes. 

weights,  etc.,  use 

these  Matthews  hand- 
made steel  figures. 

They  are  hand-cut 
from  the  best  tool 

st«el  and  are  furnish- 
ed individually  or  in 

complete  sets. 

There  are  m  a  n  y 

forms  of  lettering 

die.s  a  n  d  stamjis. 
Some  are  illustrated 

and  descriljed  in  this 

catalogue.  If  is  yours 

for  the  asking,  ̂ ^'ant a  copy? 

JAS.  H.  MATTHEWS  &  CO. 
PITTSBURGH 

ESTABLISHED   1850 

PA.,  U.S.A. 
Dii 

■ibutors   for  Canada 

THE  CANADIAN  FAIRBANKS-MORSE  CO..  LIMITED 
Irntic?!.    Toronio,    Quebec.   Oltawa.    Si.   John.  \.  B..    Winnipe 

Calgary,  Saskatoon.  Vancouver,  Victoria. 

Matthews'  "Champion"  Sin  : 
Holder  for  rapid  intt-r- 
chanireable  marking:.  Hun- 

dreds in  use  throuKhout 
Canada. 

May  We  Repeat 
THAT 

TRADE    MARK 

QUALITY  FILES 
are  the  only  files  made  in  Canada  using  BEST 

CRUCIBLE'C.A^ST  steel  exclusively  in  their  manu- facture. What  does  that  mean  to  the  user? 
IT  MEANS  a  keener  cutting:  edfre  to  the  teeth,  and 
longer  life  to  the  file.  IT  MEANS  the  stock  has  that 
"pep"  in  it  so  beloved  of  metal  workers.  IT  ME.\NS 
that  after  a  long  and  honorable  career  on  the  bench, 
there  is  still  fine  steel  in  the  file  which  warrants  the 
user  in  having  it  re-cut  and  put  on  the  job  again  on 
less  "fussy"  work. 

THAT  IS  TRUE  ECONOMY. 

Port  Hope  File  Mfg.  Co., 
Limited 

Port  Hope,  Ont. 

"  Ask  your  jobber  " 

0>
 

UNIVERSAL 
Electric  Drills 
Licensed    Under    Burke 

Universal  Motor  Patent 

No  shop  which  does  not 
use  one  or  more  Thor 

Electric  Drills  is  work- 
ing to  full  efficiency 

which  every  shop  should 

do     during  j^.   -  - 

these  critical  ̂ Bs^as—j. times.     Let  us 
demonstrate    vjhy      you 

should  use  Thor  Electric 

Tools    in    preference    to 
other    makes. 

Independent   Pneumatic   Tool Company 
Office:  334  St.  James  Street,  MONTREAL,  QUE. 

Toronto:   32  Front  St.  W:  Winnipeg:  123  Bannatyne  Ave..  E; 
Vancouver:  1112  Homer  Street 

Mention  tlux  paper  when  writing  adcertisers.    It  will  ideutify  the  prvp'ntitiun  ahout  which  yu  require  infurmation. 
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Economical  Screw  Threads 
— The  ijroducinj;-  of  thoni  is  tlu'  probloin  of  tlumsaiids  of  inaimfactururs.    We  took  a 
long  step  toward  the  solving  of  the  pruhh'ni  in  producing  the 

ACORN  DIE  AND  HOLDER 
It  has  so  many  advantages  over  the  old  style  spring  die  and  various  other  forms  of  dies 
and  holders  for  machine  use  that  it  is  difficult  to  enumerate  them  all. 

A  demonstration  of  the  Acorn  Die  and  Holder  on  Tour  own  work  and  on  one  of  your 
own  machines  will  give  yOii  a  new  standard  for  economy  in  screw  threads. 

Wells  Brothers  Company  of  Canada,  Limited 
5<i/ej  AttniM  :    The    Cinadi. 

GALT,  ONTARIO 
jmpany.   Limited.   Montreal.    To Winnipeg.    St.  John.    Calor 

For   Polishing    Stove   Tops 
The  polishing  of  stove  tops  on  automatic 

machines  is  an  interesting  operation,  and  one 
where  the  quality  of  the  work  done  depends 
largely  upon  the  .selection  of  the  grinding 
wheels  and  abrasives. 

The  photograph  sJiows  a  stove  top  .«et  on  an 
automatic  machine  and  being  roughed  by  a 
10  X  2  X  1  Crystolon  wheel,  grain  90,  grade  O. 

The  wheels  usually  sold  for  this  work  range  in 
grain  from  60  to  !'0  and  in  grade  fmni  T)  to  Q. 

Crystolon  grain  is  the  abrasive 
used  for  the  final  polishing 

operation. 

Norton    Company 
Worcester,  Mass. 

Canadian  Aienl.  :  The  Canahan  Fa.rbanks- 
Morae  Co..  Ltd..  MonlreaL  T.  ronto.  Ottawa. 
St.  John.  N.B..  Winnipei.  CaUirr.  Saskatoon. 
Vancouver.  Victoria.  F.  H.  .\ndr«w>  &  Son. 
Quebec.  Que. 

ELECTRIC  FURNACE   PLANTS 
Niagara  Fall..  NY.  Chippawa.  Ont..  Canada 
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Manufacturing  Plant  Equipment 
Exhausters 
Sand    Paper 
Benches 
Vises 
Hammers 
Mallets 
Rules 
Gaufres 
Saw    Sharpening 

Machines 
Saw    Anvils 
Saw   Tools 
Glue  Pots 
BrazinfT  Tools 
Hangers 
Pulleys 
Shafting 

Belt 
Motors 
Ball-Bearine 

Lathes 
Planers 
Band   Saws 
Saw    Tables 
Mitre    Machi 

Shapers 
Moulders 
Mortisers 
Tenoner 

Uni' 

Woodworker 

6 — Woodworking  Shop 

Pattern-making — the  main  feature  of  this  shop 
— calls  for  the  highest  grade  and  most  reliable 
machinery  and  tools.  Manufacturers  realize 
that  their  pattern-making  equipment  will  either 
make  or  mar  their  reputation. 

The  regular  carpenter's  shop  also  requires  the 
best  of  Machinery  in  order  to  ensure  the  maxi- 

mum of  production. 

The  Fairbanks-Morse  lines  of  machines  and 
tools  includes  everything  necessary  to  equip  the 
most  up-to-date  plant. 

Your  enquiries  will  receive  prompt  attention, 
and  we  can  assure  vou  the  best  deliveries. 

The  Canadian  Fairbanks-Morse  Co.,  Limited 
Canada's  Departmental  House  for  Mechanical  Goods 

St.  John,  N.B. 
Windsor 

Hamilton 
Victoria 
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Brief  Historical  Sketch  of  Steam    Boilermaking  in  Canada 
By  D.   M.   MedcaU* 

The  (U'vclopment  tnhing  place  in  our  shiplmihtlng  ind)iKtry,  more  particularli/  (fiat  of 
i^tecl  congtruction,  (md  the  intimate  relationship  that  exititx  Ixtwccn  it  and  steam  hoUer  build- 

ing, make  a  retrospect  of  the  ansociated  eraflx'  achievement  in  Canada  peculiarly  opportune 
and  intereMing  meantime.  The  article  cnihodiix  the  sutixlitnci  of  (in  addrem  delivered  before 

the  American  linilermakerx'  .[.isDciatlon  at  their  recent  Annual  Convention. 

WHEN  choosing  this  sub
ject,  I 

hoped  to  be  able  to  obtain  some 

assistance  from  the  compila- 
tions of  historians  who  have  linked  to-" 

gether  the  memories  of  past  and  present 

industries  in  Canada,  but  have  been  dis- 
appointed because  they  have  overlooked 

the  existence  of  the  black  squad  who 
toiled  in  an  unpretentious  way,  building 
steam  boilers  for  our  early  industries. 

These  horny-handed  sons  of  toil  appear 
to  have  passed  away  unhonourcd  and  un- 

sung, and  their  memories  have  been  al- 
most forgotten,  save  by  a  few  of  our 

old  boilermakers  and  engineers.  I  have, 
therefore,  decided  that,  rather  than  go 
into  the  details  of  construction  in  this 

paper,  to  treat  the  subject  more  in  a 
general  way. 

Doubtless,  the  first  boilermakers  in 
Canada  were  located  around  the  eastern 

seaboard.  In  the  early  part  of  the  eigh- 
teenth century,  settlements  clung  close 

to  river,  lake  and  sea,  and  the  St.  Law- 
rence, the  St.  John,  and  their  tributaries, 

besides  other  lesser  rivers,  provided  in- 
evitably the  points  of  settlement  and  the 

lines  of  travel.  The  development  of 
water  transport  in  Canada  is  interesting 
and  furnishes  a  record  of  need,  inven- 

tion and  enterprise,  and  not  the  least 

among  these  was  the  advent  of  commer- 
cially successful  steam  navigation. 

Advent  of  Steam  Navigation 

First  came  the  bark  canoe,  large 

enough  to  hold  a  few  voyagers  and  pel- 
try, and  for  a  long  time  it  held  its  place 

for  the  far  journeys.  For  shorter  trav- 
els, the  canoe  was  supersede*!  by  the 

larger,  but  clumsier,  bateau.  In  later 

years,  the  increase  in  river  freight  Icil 
to  the  introduction  of  the  still  larger 
Durham  boats,  whilst  along  the  coast 
and  on  the  great  lakes  the  sailing 

schooner  long  filled  a  notable  place.  Fin- 
ally the  steamboat  came  in  1839.  Only 

one  year  after  the  Clermont  had  begun 
its  regular  trips  on  the  Hudson,  there 
was  built  at  Montreal  the  forty-ton 
steamer  .Accommodation,  and  «even  years 
later  the  Frontenac.  of  about  -seven  hun- 

dred and  forty  tons  display  ment,  was 
launched. 

It  is  noteworthy  that  the  tirst  steam- 

ship to  cross  the  .Atlantic  wihout  auxil- 
iary aid  was  built  in  Monti.,il.  This 

vessel  was  called  the  Royal  William,  and 

left  Canada  on  the  ."ith  Augu  t.  183.3.  for 
London,  and  arrived  there  about  one 

month  later.  Our  early  Canr  lian  boiler- 
makers were,  therefore,  am  mgst  those 

pioneers  who  not  only  developed   water 

•Cht«f  In«p»«tor  of  SUmm  Boll»r-.  Provlne*  of 
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transport  in  Canada,  but  inaugurated 
ocean  steam  navigation.  Marine  boilers 
at  that  period  were  built  rectangular  in 
form  of  the  marine  flue  type,  carrying 

from  10  to  20  lbs.  pressure.  Boilers  of 
this  type,  with  certain  modifications  in 
design,  were  in  vogue  for  a  considerable 
time,  and  gradually  developed  into  the 
Scotch  marine  type,  with  which  we  are 
all  familiar.  The  development  of  these 
boilers  was,  of  course,  due  to  the  efforts 
of  Scotch  engineers  on  the  Clyde. 

Boiler  Types 

With  regard  to  the  manufacture  of 
boilers  in  Canada,  around  1850,  there 

were  quite  a  few  of  the  old  pioneers  en- 
gaged in  this  work.  .A  list  of  names 

would  perhaps  be  uf  little   interest  now. 
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but  I  mention  the  following  firms  who 

are  still  extant: — 
E.  Leonard  &  Sons,  London,  Ont.,  es- 

tablished 1839. 

Watcrous  Engine  Works  Co.,  Brant- 
ford,  Ont.,  establishe<l  1840. 

John  Inelis  Co.,  Toronto.  Ont..  estab- 

lished  18.=;9. 
John  McDougall,  Caledonian  Iron 

Works.  Montreal,  established   18.';8. 
Goldie  &  McCulloch  Co..  Gait.  Ont., 

established   1844. 

Besides  these,  there  was  a  larire  num- 
ber of  thrivinir  little  boiler  businesses, 

long  since  petered  out,  like  the  Dicky 
Neal  and  John  Perkins  boiler  works  of 

Toronto.  Joseph  Hall,  Oshawa.  etc. 

Pioneers  in  the  Craft 

In  those  early  days,  that  is,  sixty  or 

seventy  years  ago,  the  types  of  boilers 
generally  in  use  were  externally  fired 

with  three  to  five  flues,  8  to  10-in.  diam- 
eter. There  has  been  little  development 

in  this  type  of  boiler,  and  the  H.  R.  T.  in 

use  to-day  is  typical  of  the  boiler  used 
then.  The  diameter  of  these  boilers 
seldom  exceeded  54  inches,  but  what  they 
lacked  in  girth,  they  made  up  in  length, 

as  twenty  to  twenty-five  feet  was  no  un- 
common stretch  for  those  old  stagers. 

The  seams  were  all  of  single-riveted,  lap 
construction,  and  the  plates  ranged  in 
thickness  from  Vt  in.  to  %  in.  The  shell 

rings  and  also  the  tube  rings  were  tele- 
scoped one  into  the  other,  like  stove  pip- 

ing. They  were  very  strong  on  domes  at 
that  time,  and  I  believe  a  boilermaker 
then  did  not  think  he  was  building  a 
boiler  at  all,  unless  he  had  a  huge  dome 
on  the  outfit.  Most  of  these  early  domes 

were  cast  iron,  and  some  of  our  manu- 
facturers adhered  to  this  style  of  dome 

until  as  late  as  1890,  in  which  connection 
I  venture  to  say  a  good  many  explosions 

have  resulted  from  these  castings  frac- 

turing, two  accidents  of  recent  date  com- 
ing under  my  own  personal  notice. 

Materials  of  Construction 

With  the  exception  of  the  domes  of 
some  of  these  boilers,  wrought  iron  was 
the  material  almost  exclusively  used  in 
their  con.'itruction.  The  brands  of  iron 
were  Lowmoor,  Yorkshire,  Bowling, 

Thornycroft,  etc..  all  imported  from  the 
British  Isles.  As  a  rule,  the  plates  were 
short  and  measured  about  4  ft.  6  in. 

square.  These  sheets  were  soft  and  duc- 
tile, but  blisters  or  laminations  were 

not  infrequently  met  with,  which  caused 

considerable  loss  and  inconvenience.  An- 
other imperfection  was  that  of  spongey 

parts,  generally  due  to  imperfect  pud- 
dling, but.  notwithstanding  these  defects, 

the  old  iron  boilers  gave  goo<l  service, 
and  we  have  many  still  in  service,  after 

thirty  or  forty  years  of  general  wear  and 
tear.  The  majority  of  the  boilers  then 
were  used  in  saw  mills  and  flour  mills, 

and  were  often  employed  to  augment  the 

power  of  a  water  wheel.  The  steam 
pressures  cirried  wore  low,  and  forty  to 
fiftv  pounds  was  looked  upon  as  a  very 
high  pressure  indeed.  Fuel  was  cheap, 
as  wood  was  plentiful,  but  coal  was  very 
scarce  and  seldom  used,  except  by  the 
blacksmith  in  the  smithy  fire,  and  the 
moulder  in  his  cupola. 

Our  plate  rolls  were  originally  made 
of  wood  and  were  operated  by  hand. 
This,  of  course,  w.is  only  made  possible 
bv  the  six*  and  thickness  of  the  sheets 
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used  at  that  time.  Punching  was  done 
by  hand  with  a  screw  or  bear  punch,  and 
sometimes  as  many  as  four  men  were 
employed  at  a  time  to  pull  on  the  punch 
lever.  All  holes  were  punched  full  size, 
and  those  that  did  not  come  fair  enough 
were  usually  persuaded  into  alignment 
by  the  gentle  assistance  of  drifts  and 
sledges.  Sometimes  a  taper  reamer  was 
used,  but  this  was  the  exception,  rather 
than  the  rule,  and  any  holes  which  could 
not  be  reached  with  the  punch  were  cut 
with  a  round-nosed  chisel.  The  head 
plates  were  flanged  with  large  wooden 
mauls  over  cast  iron  flange  blocks  of  the 
required  size.  It  was  customary  to  make 
the  heads  a  little  undersize,  so  that  they 
could  be  drawn  out  gradually  to  the 
exact  diameter. 

Heads  were  dished  in  a  very  crude 
manner  by  digging  a  hole  in  the  ground, 
somewhat  resembling  the  desired  curva- 

ture of  the  head.  The  circular  plate  was 
then  heated  and  beaten  down  into  this 
hole  with  wooden  mallets,  the  finishing 

process  being  accomplished  by  flat'.eners 
and  sledge  hammers.  It  sometimes  hap- 

pened in  the  case  of  heads  dished  to  a 
deep  camber  that  the  work  could  not  be 

done  in  this  way,  and  a  large  cast-iron 
ball  was  often  used  to  advantage.  This 

ball  was  hoisted  a  certain  distance,  then 

dropped  on  the  red-hot  plate  in  much 
the  same  way  as  a  pile  driver. 
These— what  now  appear  to  us— crude 

methods  of  the  early  boilermakers  have 

undergone  a  vast  change  in  the  last  fifty 

years.  The  up-to-date  machinery  now 
in  use  for  every  branch  of  this  industry 

has  almost  entirely  superseded  hand 

work,  and  there  is  just  reason  to  be 

proud  of  the  modern  steam  boiler  which 

our  manufacturers  are  turning  out  to- 
day in  large  quantities.  We  must  not, 

however,  despise  the  useful  work  of  our 

predecessors,  for  they  built  many  good 
boilers  in  those  good  old  days. 

Boiler  Inspection  Feature 

We  have  a  large  number  of  boilers  in 

Ontario  that  were  constructed  before  the 

present  Act  governing  the  construction 
of  boilers  came  into  force  and  took  effect, 

which  were  built  in  a  thorough  work- 
manlike manner.  We  also  have  some 

that  are  not  so  good,  and  they  were  not 

all  built  in  Canada,  but  since  the  enact- 
ment of  the  present  law,  we  are  quite 

satisfied  that  better  boilers  are  now  be- 

ing turned  out,  and  the  purchaser  is  safe- 

guarded as  far  as  workmanship  and  ma- terial is  concerned. 

No  matter  how  rigid  the  inspection,  it 

is  not  a  guarantee  that  the  boiler  will 

not  explode,  because  it  largely  depends 

upon  the  care  and  attention  the  unit  re- ceives when  in  operation,  how  long  it 

will  remain  in  useful  service.  Quite  re- 

cently, I  was  requested  to  make  a  per- 
sonal examination  of  two  66  in.  x  16  ft. 

H.  R.  T.  boilers  that  had  been  seriously 

damaged.  The  boilers  referred  to  were 

built  from  an  approved  design  and  in- 
spected during  construction;  the  shell 

plates  were  fabricated  by  one  of  the 
largest  plate  manufacturers  in  the 
United  States,  and  were  carefully  ex- 
am=Tied  before  any  work  had  commenced, 
the   heat  numbers   and   tensile   strength 

recorded  and  passed  as  being  suitable  for 
a  steam  boiler.  The  workmanship  was 
also  examined  during  the  entire  con- 

struction, and  upon  completion,  the  boiler 
was  passed,  and  certificates  issued  in  the 
regular  way.  After  these  boilers  had 
been  in  service  six  months,  they  each  de- 

veloped bags  on  the  sheets  directly  over 
the  fire,  extending  four  inches  down, 
three  feet  wide  and  five  feet  long,  and 
on  account  of  their  being  practically  new, 
the  owner  claimed  that  the  cause  was 
poor  material  and  workmanship,  and  I 

personally  acted  as  a  referee  in  the  set- tlement. 
When  I  visited  the  plant,  and  when 

trying  to  squeeze  into  the  regulation  in- 
spector's outfit — which  is  now  too  small 

for  me — I  requested  the  owners  to  have 
the  manhead  under  the  tubes  removed. 
The  manhole  in  top  of  shell  was  open 
and  ready  for  the  inspector.  Immedi- 

ately the  light  was  flashed  on.  the  in- 
terior of  the  boiler,  it  was  quite  apparent 

what  caused  the  trouble.  The  water  that 
lay  in  the  depression  was  covered  with 
black  spots,  and  the  tubes  and  shell,  as 
far  as  could  be  seen,  were  coated  with oil. 

It  was  at  first  a  difficult  matter  to 
convince  the  owners  that  oil  had  caused 
the  trouble;  it  was  a  new  plant,  and  oil 
they  claimed  could  not  get  into  the  boiler 
because  they  had  installed  an  expensive 
oil  separator  in  the  exhaust  line  from 
the  feed  pump,  which  was  the  only  steam 
line  returning  its  condensation  to  the 
boilers.  A  further  examination  was 
made  by  disconnecting  the  oil  separator, 
which  was  found  quite  clean,  but  beyond 
the  outlet  a  full  handful  of  grease  was 
collected  and  shown  to  them,  with  the 
result  that  they  were  quite  satisfied  that 
they  themselves  were  to  blame,  and  not 
the  poor  manufacturer,  who  made  the 
boilers  to  comply  fully  with  the  require- 

ments of  the  Province  of  Ontario.  The 
necessary  repairs  cost  about  $2,500  and 
considerable  inconvenience  to  the  opera- 

tion of  the  plant. 
I  could  cite  a  number  of  cases  very 

similar  to  this  one,  but  believe  there  is 
"nuf  sed,"  and  my  object  in  mentioning 
this  fact  is  because  frequently  when 
trouble  develops,  and  the  cause  of  same 
is  not  known,  it  is  blamed  on  the  rotten 
old  boiler  made  by  so  and  so,  who  is 
really  blameless. 

War  Effect  on  Canadian  Boiler  Making. 

Now,  in  regard  to  the  efi'ect  of  the  war on  the  boiler-making  industry  in  Canada, 

I  might  say  that  its  penetrating  influ- 
ence has  affected  almost  every  industry 

we  possess,  either  directly  or  indirectly, 
and  the  most  seriously  swayed  of  these 
have  been  engineering  and  allied  trades. 
.-Mmost  since  the  beginning  of  the  war, 
or,  to  be  correct,  since  the  Governments 
of  the  Allies  began  to  place  orders 
abroad  for  the  supply  of  munitions,  most 
of  our  boiler  shops  have  been  partly  con- 

verted into  munitions  factories,  whilst 
our  machine  shops  are  similarly  engaged, 
running  night  and  day. 

Besides  fnaking  shells,  however,  our 
boiler  shops  are  turning  out  boilers  in 
fairly  large  numbers,  not  only  for  do- 

mestic use,  but  for  export  trade,  chiefly 

to  the  Allies,  and  we  have  orders  for 
many  more  which  cannot  be  supplied  by 
reason  of  our  inability  to  obtain  the 
necessary  material.  It  is  true,  therefore, 
that  the  war  has  increased  the  output 
of  our  boiler  works,  and  it  is  also  true 
that  the  war  is  retarding  that  output, 
owing  to  the  scarcity  of  steel,  or,  to  be 
correct,  owing  to  this  merchandise  find- 

ing a  more  ready  outlet  in  another  chan- 
nel; a  large  number  of  the  mills,  I  be- 

lieve, who  are  working  on  metals  have 
sold  their  full  production  one  year  in  ad- 

vance for  war  purposes. 
Dearth  and  Cost  of  Steel 

The  dearth  of  steel,  however,  is  not 
the  only  obstacle.  The  price  of  steel,  as 
you  all  know,  has  been  going  up  with 
leaps  and  bounds  since  the  war  began. 
Labour  conditions  are  also  very  bad,  and 
good  boiler  makers  to-day  cannot  be  had 
in  anything  like  sufficient  numbers  to 
cope  with  the  increase  in  business.  From 
the  beginnig  of  1915  to  the  present  time, 
but  more  especially  in  1915  and  1916,  a 
large  number  of  munition  factories  and 
like  industries,  which  were  urgently  re- 

quired to  meet  the  existing  crisis  sud- 
denly sprung  into  being,  and  conse- 

quently more  boilers  were  required.  Our 
manufacturers  having  only  their  usual 
stock  of  plates  and  tubes  on  hand  were 
very  soon  unable  to  supply  the  goods 
until  more  material  was  forthcoming, 
and  this  occasioned  much  delay.  Those 
factories,  therefore,  which  urgently  re- 

quired boilers  turned  their  attention  to 
the  second-hand  market,  and  used  boilers 
were  largely  sought  after.  Old  boilers 
of  all  descriptions  were  painted  up  and 
offered  for  sale  as  good  boilers,  and, 
needless  to  say,  many  were  condemned 
by  our  department.  These  scrap  boilers 
have  in  turn  found  their  way  to  the  fur- 

naces to  be  melted  into  shell  billets,  and 
latterly  shipped  to  Germany  via  France. 
Perhaps  a  part  of  one  of  our  old  boilers, 
after  undergoing  this  transformation, 
may  yet  find  a  resting  place  in  the 
Kaiser  or  the  Crown  Prince. 

The  demand  of  late  has  not  been  so 

much  for  stationary  boilers,  as  for  mar- 
ine boilers,  and  our  manufacturers  are 

harder  pressed  now  than  ever  for  steel 
plates  and  tubes,  and,  although  they  are 
turning  out  a  lot  of  work,  the  demand 
by  far  exceeds  the  supply.  If  we  only 

had  steel  plate  mills  of  our  own  in  On- 
tario, it  would  have  been  of  great  assist- 

ance at  this  period,  but  unfortunately  we 
are  not  sufficiently  advanced  along  those 
lines,  and  have  to  depend  entirely  on  im- 

ported material. 
  @   

Instead  of  Babbit  Metals. — As  a  sub- 
stitute for  babbit  metals  an  inventor 

proposes  to  use  mixtures  of  metallic 
sulphides  in  widely  varying  proportions. 
He  considers  that  the  sulphides  of  cop- 

per, lead,  tin  and  antimony  make  good 
babbitt  substitutes.  Metallic  sodium  is 
used  to  improve  their  casting  proper- 
ties. 

  ©   
It  is  not  commercially  possible  to  burn 

more  than  90  per  cent,  of  bituminous 
coal  fed  to  the  furnace. 
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AUTOMATIC    SCREW    MACHINE 
LAYOUTS 

By  D.  A.  Hampson 

THE  automatic  screw  machine  is 

found  in  so  few  shops  outside 
of  the  manufacturing  centres 

that  men  familiar  with  them  are  in  the 

great  minority.  In  times  like  the  pres- 
ent, when  vast  quantities  of  turned  parts 

are  required  in  a  hurry,  the  automatic 
screw  machine  is  a  most  important  tool 

men,  and  in  this,  as  always,  the  man 
with  education  gets  ahead  faster  than 

his  brother  who  has  passed  up  the  op- 
portunities so  frequent  to-day;  the  most 

convenient  of  which  is  the  trade  paper. 
Given  a  shop  training  on  the  common 

machine  tools,  any  man  should  master 

the  operation  of  automatic  screw  mach- 
ines in  a  short  time.  That  doesn't  mean 

that  he  would  become  an  expert,  but  he 
should  be  able  to  handle  any  plain  work 
and   do   simple   sottinir   up.        A   person, 
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for  the  production  of  small  parts,  such 
as  small  arms  ammunition  components, 

and  other  similar  equipment  The  de- 
mand for  operators  and  set-up  men  has 

exceeded  the  visible  suppl;  .  and,  as 
usual,  manufacturers  have  turned  to  the 

country  towns  for  workmei-.  but  this 
time  they  found  there  were  practically 
no  men  available  with  screw  -nachine  ex- 

perience— in  fact,  a  (roodly  proportion  of 
both  country  and  city  mechanics  had 
never  even  seen  the  machine  at  all.  It, 

therefore,  became  a  problem  of  training 

quick  to  learn,  who  has  been  simply  a 
machine  hand  should  likewise  make  rapid 
progress.  The  automatic  screw  machine, 
in  its  plainest  form,  is  shown  by  the 
drawing:  with  the  exception  of  the 
Brown  &  Sharpe,  all  the  principal  makes 

embody  the  same  principles — S'ngle  cam 
shaft  carrying  drums  upon  which  are 

fcsfencfi  the  cams  for  opcnmir  and  clos- 
ing the  collet,  feeding  the  stock,  operat- 
ing the  cro.is  slide,  feeding  and  revolv- 
ing the  turret.  Threading  involve?  an- 

other   movement    not    to    be    considered 

here.  Study  will  reveal  that  the  more 
complicated  looking  machines  are  made 
so  by  the  addition  of  more  spindles  aiid 

their  indexing  devices,  feed  change  gear- 

ing, and  threading'  and  other  attach- 
ments, but  that  the  operating  principles 

are  the  same  as  in  our  simple  machine. 
Even  though  it  may  not  be  a  part  of 

his  work  to  design  cam  layouts,  the  am- 
bitious n^an  will  find  it  to  his  advantage 

to  make  a  study  of  them.  Normally  the 

cam  shaft  makes  one  complete  revolu- 
tion for  every  piece  made.  Thus,  if  that 

revolution  were  plotted  as  a  circle,  every 
movement  produced  by  the  cams  can  be 

located  exactly.  But  as  cams  on  differ- 
ent drums  are  in  action  at  the  same  time, 

the  circle  becomes  crowded  and  the  ar- 
rangement shown  by  the  drawing  gives 

more  room. 

With  this  layout,  each  drum  has  a 
circle  of  its  own.  It  is  possible  by  lay- 

ing out  a  diameter  at  any  point  to  tell 
just  what  each  drum  is  doing  at  that 
time.  The  outer  circle  is  the  drum  for 

the  spindle  mechanicism,  the  middle  one 
for  the  cross  slide  tools,  and  the  inner 
one  for  the  turret.  The  larger  the  scale 

used  in  laying  out,  the  easier  the  work 
can  be  done.  The  cams  on  the  spindle 

drum  (the  drum  A  in  the  drawing)  al- 
ways are  set  close  together,  so  the  time 

spent  in  opening  and  closing  the  collet 
and  feeding  the  stock — non-working 
movements — will  be  as  little  as  possible. 

Double   Feed 

Regardless  of  the  number  of  holes  in 
the  turret,  there  are  often  one  or  more 
idle  ones.  When  the  work  can  be  ar- 

ranged so  but  half  the  turret  holes  are 

occupied,  it  is  possible  to  double  the  pro- 
duction from  the  machine  by  "double 

feeding,"  that  is,  feeding  twice  for  every 
revolution  of  the  cam  shaft  and  having 

the  otherwise  idle  turret  holes  carry  an- 
other set  of  tools.  The  layout  shown  is 

for  such  a  job. 

The  piece  to  be  made  on  the  machine 
has  to  be  drilled,  corners  rounded,  and 

cut  off,  but,  owing  to  conditions  of  ac- 
curacy, a  centering  tool  ha^  to  be  used, 

and  this  is  put  in  one  turret  hole.  The 
corners  are  rounded  by  the  back  tool  on 

the  cross  slide  and  the  cross  slide  car- 
ries, besides  the  tool,  a  stop  to  feed  the 

bar  of  stock  against.  This  combination 
can  be  traced  on  the  middle  circle,  which 
shows  that  the  cross  slide  advances, 
waits  for  the  stock  to  feed  (dwell >.  and 
then  further  advances  to  round  corner 
(form).  The  movements  for  each  piece 
are  the  same,  and  consequently  both 
halves  of  the  layout  are  alike. 

An  example  of  the  help  that  a  man 
got*  from  a  working  knowledge  of  even 
arithmetic,  ns  applied  to  shop  problems 
— ajiplicalions  such  as  appeared  in  the 
in-iiruction  articles  in  this  journal,  may 

bo  found  in  the  screw  machine  job  under 
consideration.     A   cam    (D)    is   on   hand. 
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and  it  is  desired  to  know  if  it  is  suitable 
for  use  in  feeding  the  drill.  The  drill  is 
a  small  one,  and  it  is  known  that  it  will 
not  stand  a  feed  of  over  .004  in.  per  revo- 

lution of  the  stock.  Whether  or  not  this 
is  too  fast  is  the  question.  Of  course,  it 
is  possible  to  put  it  on  the  machine  and 
try  it,  but  the  machine  has  to  be  set  up 
to  try  it  and  if  then  the  drill  breaks,  it 
is  not  known  positively  that  the  cam  is 
the  cause  of  it.  All  this  takes  time,  and 
is  an  uncertain,  slow,  way  of  doine.  Ten 
minutes  spent  in  collectinsr  the  data  re- 

quired— if  it  is  not  already  known — and 
in  making  the  computations,  will  give  a 
definite  answer  without  any  experiment- 
ing. 

In  this  particular  case,  the  data  ob- 
tained by  measuring  and  counting  have 

been  put  on  the  drawing.  .\lso  it  was 
noted  that  the  cam  gave  an  advance  of 
7-16  in.  in  one  quarter  of  a  revolution. 
Figuring  speeds  we  get — 

Cam  shaft  makes  3.63  r.p.m. — 1  rev.  in 
16  sec. 
Cam  advances  7-16  in.  in  V*  of  above, 

or  4  sec. 
Spindle  makes  117  rev.  in  4  sec. 
Then  the  feed  per  rev.  of  stock  is 

.437  in. 
   =   .0037   in.,   which    is   well   inside 
117 
our  limit. 

The  layout  of  the  cam  circles  is  most 
readily  done  by  calculating  the  move- 

ments in  degrees.  This  is  done  directly 
on  new  work:  for  existinsr  cams,  thev  are 
measured  in  inches  around  the  drum  and 
this  reduced  to  degrees  by  mnkinc  it  a 
proportion  of  the  whole  circumference — 
the  value  in  degrees  being  used  in  plott- 
ing. 

  @   
SHAFT  DIAMETERS  OF  HIGH  SPEED 

ENGINES. 

By  N.  G.  Near. 

A  RATHER  peculiar  thing  about  steam 
engines  is  the  varying  designs  and 
sizes  adopted  by  the  different  manu- 

facturers. One  manufacturer  will 
use  a  3%  inch  shaft  for  a  50 
h.p.  engine  running  300  r.p.m.,  whereas 
another  manufacturer  will  use  a  4  inch 
shaft  at  the  same  speed.  There  is  no 
good  reason  why  there  should  be  this 
difference  in  size,  aside  from  the  fact 
that  one  might  prefer  to  use  a  greater 
factor  of  safety  than  the  other.  Since 
the  cost  of  an  engine  is  proportional  to 
the  weight,  it  is  evident  that  the  engine 
having  the  larger  shaft  is  liable  to 
weigh  more  than  the  engine  having  the 
lighter  shaft  and  as  a  result  the  maker 
of  the  light  engine  can  undersell  the 
maker  of  the  other.  Inasmuch  as  both 

these  engines  give  good  dependable  ser- 
vice when  in  actual  use,  however,  it  is 

difficult  to  tell  which  engine  is  "best." 
Perhaps  the  heavier  engine  will  last 
longer,  and  perhaps  not,  in  spite  of  its 
higher  cost. 

O.  N.  Trooien  of  the  University  of 
Wisconsin  has  studied  steam  engine  de- 

sign pretty  thoroughly  and  has  tabulat- 
ed most  of  the  common  dimensions  used 

in  current  steam  engine  design.     Based 

on  these  tabulations  he  has  developed 
curves  or  formulas  which  represent  the 
average  practice.  It  is  allowable  for  us 
to  use  curves  and  formulas  of  this  kind 
because   we   can   rest   assured   that   they 
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will  "work."  They  \vi\\  give  us  engines 
and  parts  of  engines  that  will  be  heav- 

ier than  the  lightest,  and  lighter  than 

the  heaviest.  Mr.  Trooien's  study  cover- 
ed the  best  known  engines  only — not 

those  that  give  trouble  or  are  doomed 
to  failure.  As  a  result  of  this  investi- 

gation, an  "average"  formula  was  de- 
veloped for  the  shaft  diameter  of  high 

speed  centre  crank  engines.  This  is  the 
formula: 

d==6.6  \/    (h.p. -f-N) 
where   d  =  diameter   of  the  shaft   in   in. 
h.p^the    horse    power    of    the    engine 
N^the   revolutions   per  min.  on  the  shaft. 

Ba.sed  on  this  formula.  I  have  de- 
velopetl  the  chart  herewith  which  will 
be  found  handy  for  determining  any 
shaft  diameter  for  any  ordinary  high 
speed  engine.  All  that  is  necessary  is  to 
lay  a  straight-edge  across  as  indicated 
by  the  dotted  line  dra\\Ti  across  the 
chart  and  the  intersection  with  the  "un- 

known column"  gives  the  desired  result. 
For  examnle:  What  should  be  the  diame- 

ter of  a  shaft  for  a  50  h.p.  engine  whose 
speed  is  300  r.p.m.? 

Connect  the  300  (column  A),  with 
the  50  (column  B),  and  continue  the 
line  until  it  cuts  column  C.  The  inter- 

section with  column  C  shows  that  the 
shaft  diameter  should  be  3.6  inches. 
Should  it  be  desired  to  make  the  diame- 

ter larger,  of  course,  that  could  be  done, 
at  the  same  time,  it  would  not  be  good 
policy  to  make  the  diameter  smaller. 

The    chart   will    also   be   found    useful 

for  determining  the  safe  load  that  can 
be  imposed  on  your  engine.  Let  us 
suppose,  for  instance,  that  the  shaft 
in  your  engine  is  larger  than  necessary 
for  carrying  normal  load,  and  this  you 
can  easily  find  out  by  using  this  chart. 
Thus  if  your  shaft  diameter  is  3.6 
inches,  whereas  it  should  be  only  3 
inches  according  to  this  chart,  it  is  evi- 

dent that  little  danger  will  result  from 
increasing  the  pressure  on  the  piston 
as  far  as  the  shaft  itself  is  concerned. 
To  be  sure  the  other  parts  of  the  engine 
must  be  considered  also  before  increas- 

ing the  pressure  or  endeavoring  to  make 
a  high-powered  engine  of  it.  One  must 
be  careful  of  the  piston  rod,  the  keys, 
the  cylinder  walls  themselves,  the  head 
and  crank  end  of  the  cylinder,  etc.  Every 
part  that  will  be  subjected  to  a  greater 
stress  must  be  given  a  proper  examin- 

ation and  reckoning. 
The  range  of  this  chart,  it  will  be 

noted,  is  wide  enough  to  care  for  al- 
most any  high  speed  engine,  delivering 

all  the  way  from  1  to  500  h.p.  and  cover- 
ing all  speeds  from  100  to  600  r.p.m. 

It  is  very  seldom  that  we  see  an  engine 
with  a  shaft  smaller  than  1  inch  or 
larger  than  6  inches,  and  that  is  why, 
altogether,  the  chart  can  be  considered 
complete  and  should  be  handy  to  keep  on 
tap  by  engineers,  students,  designers, 
etc. 

  ^   
A  SHOP  :\IADE  JIB-CRANE 

By  J.  E.  Cooley 

IN  the  accompanying  sketch  is  shown  a 
shop  made  jib-crane.  It  vi^as  made  for  the 
purpose     for    handling     work     such     as 

SHOP-M.-\DE  JIB   CRANE. 

frames,  beds,  and  other  heavy  castings 
on  a  milling  machine,  and  was  placed  in 

the  floor  space  center  of  four  large  mil- 
ling machines  facing  each  other,  so  that 
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for  the  different  milling  operations  on  a 
piece,  the  work  could  be  swung  on  the 
crane  and  transferred  from  one  machine 

to  another  without  the  aid  of  a  helper. 

The  column  is  made  from  ■'j-inch  pipe, 
fastened  to  the  floor  and  ceiling  by 
flanges  E,  which  are  tight  fitting  in  the 
pipe.  Two  thrust  collars  A.  and  B,  are 
bored  out  to  take  roller  bearings,  and 
these  rest  on  fixed  collars  C,  and  D, 
which  contain  ball  bearings.  The  swing 
arms  holding  the  trolley  wheels  are  bolt- 

ed to  the  thrust-collar  A,  and  are  6  feet 
long. 

This  type  of  crane  is  easily  construct- 
ed, and  is  an  economical  apparatus  for 

the  purpose;  it  eliminates  the  need  of 

a  helper,  and  the  operator  can  keep  his 
machines  running  while  removing  a 
piece. 

  ^   
A  FEW  USEFUL  JIG   KIXKS 

By  J.  E.  Cooley 

A  GREAT  many  jigs  used  for  drilling 
purposes  are  made  from  standard  size 
Tcnees  or  angle  plates.  These,  as  a  rule, 
«ntail  considerable  loss  of  time  in  hand- 

spline  C,  which  allows  the  collar  to  slip 
off  easily,  and  besides,  aids  the  chips 

that  come  through  the  hole  to  fall  down- 
ward. 

Considerable  oil  is  unnecessarily  wast- 
ed in  drilling.  In  one  particular  in- 

stance, when  this  is  squirted  on  the  drill, 
a  certain  amount  of  this  gets  on  the 
piece  that  holds  the  drill  bushing,  and 
falls  away  on  the  sides  without  being 
used.  If  a  small  well  or  chamber  as  D, 
is  cut  out,  and  the  top  of  the  bushing 
is  made  flush  with  this,  it  will  catch 
all   surplus  oil  and  fall   in  the  bushing. 

  ®   
SPECI.VL  VISE  J.\WS  FOR  ANGULAR 

MILLING. 

By   K.   H.   M. 

A  RATHER  difficult  job  of  milling  to 
accomplish  economically  is  illustrated  by 
Figs.  1  and  2.  The  job,  as  completed,  is 
shown  at  A  Fig.  1,  while  the  appearance 
of  the  part  after  the  first  operation  is 
shown  at  B.  Both  of  these  operations 
are  accomplished  simultaneously  on  two 
different  parts  by  gang  milling  using 
four  cutters   and   a   vise   equipped   with 

A  FEW  USEFUL  JIG  KINKS. 

ling,  such  as  putting  on  and  taking  oflT 
work;  cleaning  ofF  chips  and  oil  and 

other  operations  that  necessarily  follow- 
in  jig  work. 

In  the  accompanying  sketch,  is  shown 
a  few  useful  kinks  applied  to  a  jig  for 
drilling  collars  for  set  screws,  which 

may  be  found  suggestive  when  design- 
ing jigs  for  other  purpo.ses.  Referring 

to  the  sketch,  the  shelf  A,  on  the  angle- 
plate  is  cast  on  an  angle  instead  of 

horizontally  as  is  the  usual  method,  hav- 
ing a  rib  B,  along  the  upper  and  front 

edge,  as  seen.  This  is  done  for  the  pur- 
pose of  allowing  the  chips  .ind  oil  to 

fall  away  on  one  side  of  the  <lrill-pre8s 
table,  making  less  space  t"  clean  or 
brush  away,  than  is  now  the  case  where 
oil  and  chips  fall  from  all  si  ios. 

Another  kink  is  shown  in  the  plug 
which  holds  the  collar.  It  is  .veil-known 
that  the  burr  left  in  the  hole  after  dril- 

ling, causes  the  collar  to  s'ick  to  the 
plug,  necessitating  the  u.<e  I'f  a  .icrew- 

driver  or  similar  tool  to  pr>-  it  off.  The 
plug    shown    here    has    a    deop    angular 

special  jaws,  as  shown  by  Fig.  2. 
Referring  to  the  illustration  Fig.  2, 

the  gang  of  cutters,  consisting  of  a  pair 
of  straddle  mills  A  in  the  centre  and  two 

surface  mills  B  and  C,  machine  the  work 
which  is  curved  and  must  be  held  on  a 

4.'5-degree  angle.  The  work  is  located  by 
means  of  two  pins  D  and  the  vise  jaws 

are  shaped  to  the  curvature  of  the  inside 
and  outside  of  the  work.  These  jaws 
present  the  work  at  the  correct  angle 
for  milling  radial,  while  the  jaw  on  the 
moveable   part   of   the   vise    B    is    made 

:^ ^ 
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FIG.     1     SHOK    MILLED    IN    VLSE.    FIG.    2. 
"A."    AfTER    .MILLING    BOTH    ENDS. 
"B."     AhTER     MILLING    ONE     END. 

floating  to  accommodate  slight  inaccur- 
acies  in   the  thickness  of  the  work. 

In  operation,  two  parts  are  placed  on 
the  pins  in  the  manner  shown,  and  after 
tightening  the  vise,  the  ends  are  milled 
in  the  usual  manner  by  means  of  the 
longitudinal  feed  of  the  table. 

  @   
ACCURATE    DRILLING    AND 

REAMING 

By   F.   Scriber 

MACHINING  holes  may  be  just  plain 
drilling  and  reaming,  or  it  may  be  getting 
results  on  particular  work  economically, 
and,  while  most  any  old  type  of  drill 
will  cut,  there  are  a  good  many 

ways  of  improving  the  cut  and  get- 
ting more  accurate  holes  both  for 

size  and  alignment.  It  is  well  known 
that  a  drill  will  not  cut  true  and  to  size 
unless  ground  correctly,  although  by 
drilling  a  small  hole  and  following  this 
with  a  drill  of  the  right  size,  a  fair  hole 

close  to  size  may  be  had.  The  illustra- 
tions and  description  in  this  article  are 

intended  to  show  how  combinations  of 

plain  drills  and  reamers  are  used  to  pet 
the  desired  result  when  jig  drilling. 

Referring  to  Fig.  1,  there  is  shown  a 

FIG.   2.     VLSE  JAWS    IN    WHICH    PART.S   .SHOWN    HV    FIG     I    ARE    MILLED 
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twist  drill  and  bushing  for  short  holes 
up  to  about  %  in.  dia.,  and  also  a  reamer 
for  machine  reaming  the  same.  The 
bushing   is   held   in   a   jig    in   the    usual 

manner,  while  the  drill  is  1  32  in.  to 
1  16  in.  smaller  than  the  reamer.  The 

bushings  are  known  as  the  slip  type,  in- 
asmuch as  the  bushing  which  guides  the 

drill  is  removed  from  the  jig  after  drill- 

A 
^-\- 

1 

C 

!>^N 
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ing  and  the  reamer  bushing  is  then  slip- 
ped in  its  place. 

The  foregoing  method  of  guiding  or 
piloting  drills  is  in  quite  general  use,  but 
for  long  holes  under  %  in.  dia.  and  large 
holes  of  any  length  where  accuracy  is  re- 

quired a  much  better  method  is  that 
shown  in  Fig.  2. 

PlTTO  PlUOT  OF   4  ViP 

OMV,U  8f  REAMER 
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With  this  combination  three  slip  bush- 
ings are  used,    and  three    cutting  tools, 

namely,  a  two-lip  twist  drill,  a  three  or 
more   lip  core  drill  and  a  plain,  an   ex- 

pansion,   or    a     shell 
reamer     as      desired. 
In    making    the     cut 
drill      A,      which      is 
about   1/16   in,   small, 
starts    the   hole    with 
the    proper      bushing 
in     place;     following 
this,   drill   B,   .010   in. 
small,       with       short 
flutes,   is  used,  which 
makes   the  hole   quite 
true     for     its     entire 
length.     Reamer  C  is 
used  for  finishing  the 
hole. 
For  drilling  long 

holes  where  extreme 
accuracy  is  required, 
resource  may  be  had 
to  a  combination  of 
tools,  such  as  are 
shown  by  Fig.  3. 

In  using  this  com- 
bination the  part 

held  in  the  jig  is  first 
drilled  in  the  usual 
manner  with  twist 
drill  A  guided  by 
bushing  B.  In  line 
with  the  main  guide 
bushing  C  a  pilot 
bushing  D  is  placed 
in  the  jig,  as  illustrated  by  Pig.  4.  The 
purpose  of  this  pilot  bushing  will  be 
better  understood  from  Fig.  4,  as  the 
four-lipped  drill  is  thus  supported  above 
and  below  the  cut.  The  drill  used  is  E, 
Fig.  3,  and  this  is  followed  by  a  reamer 
in  like  manner. 

Drilling  and  reaming  in  this  manner  is 
a  very  accurate  method,  provided  the 
two  bushings  are  in  line,  and  the  tools 
are  not  cramped  in  any  manner.  For 
this  reason  it  is  a  good  plan  to  have  the 
line  boring  and  reaming  tools  driven  by 
a  holder  in  which  the  shank  or  driving 
end  of  the  tool  is  able  to  float  and  a  good 
example  of  this  type  of  holder  is  shown 
by  Fig.  5. 

Referring  to  the  illustration,  A  is  the 

reamer'  and  B  the  holder,  the  reamer 
shown  being  of  the  shell  type  mounted 
on  a  shank.  As  will  be  noticed,  the  main 
hole  through  the  holder  is  bored  out 
slightly  large  to  allow  the  reamer  to 
float,  while  a  pin  C  driven  into  the  hold- 

er drives  the  reamer.  The  hole  through 
the  shank  of  the  reamer  is  opened  out, 
tapering  at  both  ends  from  the  centre,  so 
as  not  to  interfere  with  the  float  of  the 
reamer.  The  floating  holder  itself  is,  of 
course,  made  in  many  shapes  to  fit  the 
particular  machines,  the  type  shown  be- 

ing adapted  for  use  in  a  turret. 

Volume  XVIII. 

IN  spite  of  the  various  diflliculties  French 
shipbuilders  are  faced  with,  there  were 
140,000  tons  of  new  construction  on  hand 
in  that  country  at  the  end  of  1916. 
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FIG.    3.     TOOLS    FOR    LINE   DRILLING   AND    REAMING, 

HOLDER  SUITABLE  FOR  LINE  REAMING. %4J METHOD    OF   USING    LINE   REAMER. 
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READERS'  QUERIES  AND  ANSWERS 
WANTED  an  alloy  for  makinjr  white 
metal  hollow-ware,  such  as  is  used  in 
casting  portable  reading-lamp  stands. — 
N.  A.  G. 

If  the  casting  is  required  to  be  of  good 
colour,  strong  enough  to  withstiind  acci- 

dental rough  use.  and  finish  to  a  durable 

surface  chiefly,  try  the  following: — 
Copper           49  lbs. 
Zinc         36  lbs. 
Nickel          15  lbs. 
Aluminum             2  oz. 

Melt  the  copper  and  nickel  first  with  a 
borax  flux,  then  add  the  aluminum,  and 

then  the  zinc.  By  remelting  from  in- 
gots, you  will  obtain  better  results  than 

otherwise.  May  be  used  with  heated 
iron  moulds  or  for  sand  castings. 

If  the  casting  is  not  required  to  be 
stiff  and  resistant  to  possibly  injury 
from  sudden  contact  with  hard  objects, 
either  of  the  following  may  answer  your 
purpose. 

Lead-        75  per  cent. 

Antimony            10     "       " 
Tin            15     "       " 

Tin          91  parts 

Antimony           9       " 
Copper            2      " 

The  latter  makes  a  very  strong,  tough 
alloy,  which  is  very  fluid  when  melted. 

A  mold,  the  composition  of  which  we 
believe  is  patented,  and  which  would  no 

doubt  ser\'e  your  purpose  for  casting  the 
latter  alloy  is  made  as  follows:  Mix  11 
parts  powdered  soapstone  with  1  part 
Portland  cement,  then  wet  the  mixture 
with  a  solution  of  2  parts  water  and  1 
part  sodium  silicate.  Form  a  mixture 
of  the  consistency  of  moulding  sand  and 
employ  in  the  same  manner.  Remove 
the  pattern  and  heat  the  mold  to  300  or 
400  degrees  Fah.  until  well  dried.  It  is 
then  ready  for  use. 

  ©   
CHART  FOR  DETERMINING  LENGTH 

OF  ROLLED!  P  AND  BALED 
STRAP  IRON,  ETC. 

By  N.  G.  Near. 

THIS  chart,  plus  a  ruler  and  a  pair  of 
scales,  will  enable  you  to  measure  the 

length  of  rolled-up  strap  iron,  flat  iron, 
odd  lengths  in  bales,  etc.  Even  though 
the  roll  is  not  uniform,  or  if  there  are  a 

number  of  rolls,  or  if  the  material  is  "all 
balled  up,"  as  the  expression  goes,  it 
makes  no  difference  to  thi.<  chart,  so 

long  as  the  thickness  and  width  are  uni- 
form. It  is  obvious  that  a  chart  of  this 

kind  is  possible  because  the  weight  of 
WTOUght-iron  and  mild  steel  per  cubic 
inch  is  a  fairly  constant  quantity. 

For  example,  if  you  find  that  a  roll  of 

your  strap  iron  measures  .i>'i  inch  in thickness  and  one  inch  in  width  and  the 

weight  is  22  pounds,  what  is  the  length 
of  the  roll  in  feet? 

Very  simple.  Run  a  line  tiirough  the 
.03  (left  side  of  column  A),  ind  the  22 
(column  B),  and  locate  the  intersection 
with  column  C.  Then  throurh  that  in- 

tersection and  the  1  (columi  A.  right 
side),  run  another  straight  liie  and  the 
final  intersection  with  column  D  gives 
the  answer  as  200  feet,  which  you  will 

find  to  be  pretty  accurate.  The  dotted 
lines  drawn  across  this  chart  show  how 

the  above  problem  is  solved  via  the 
chart.  Solve  your  problem  in  the  same 
way  and  it  will  come  out  OK. 

This  method  is  surely  much  simpler 
than  to  unwind  a  long  roll  of  metal  and 
measure  it  and  then  have  to  roll  it  up 
again.  All  you  have  to  do  here  is  to  lay 
a  straight  edge  across  the  c  hart  twice 
and  the  answer  is  found  immediately. 

To  find  the  thickness  of  the  metal  ac- 
curately, if  you  have  no  micrometer  cali- 

per, measure  the  total  thickness  of  ten 
layers,  one  on  top  of  the  other.  Then 
divide  by  10.     It  is  always  easy  to  divide 
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by  10.  For  example,  if  you  find  that 

with  any  ordinary  rule  the  total  thick- 
ness of  ten  layers  is  %  inch,  which  is 

equal  to  .375  inch  expressed  decimally, 
it  is  a  simple  matter  to  point  off  one 

place  to  the  left,  which  makes  the  thick- 
ness .0375  inch.  Isn't  that  easy  enough? 

Your  answer  is  about  as  accurate  as 

though  you  had  used  a  pair  of  micro- 
meter calipers. 

The  range  of  this  chart,  it  will  be 
noted,  is  wide  enough  to  care  for  any 
ordinary  roll  of  metal  running  up  to  a 
total  length  of  1,000  feet. 

  ^   
ITILIZING  WASTE  HEAT  IN 

BRITAIN 

MILLIONS  of  units  of  electricity,  gen- 
erated in  waste-heat  stations  in  connec- 

tion with  coke  ovens  and  blast  furnace 

plants  is  the  result  of  developments  in 
the  South  Durham  coal  field  in  the  north 

of  EnKlan<l.  In  1907  a  corporation  was 
formed   under  the    title   of    The    Waatc 

Heat  &  Gas  Electrical  Generating  Sta- 
tions, Ltd.,  to  promote  the  use  of  waste 

heat  for  power  purposes,  and  the  prob- 
lem of  using  the  waste  heat  from  iron 

and  coke  oven  plants  has  been  solved  to 
the  extent  where  savings  estimated  at 
150,000  tons  of  fuel  per  annum  are  now 

being  effected. 
Two  of  the  leading  power  companies 

operate  in  conjunction  with  the  waste- 
heat  stations,  supplying  a  combined 

total  energy  of  343,000  horse-power  over 
an  area  of  1,400  square  miles.  The  waste 
heat  stations  are  placed  close  to  the 

larger  coke  ovens  and  blast-furnace 
plants,  and  operate  in  parallel  with  the 
five  main  stations  of  the  power  com- 

panies. They  are  run  at  their  maximum 
capacity,  and  all  regulation  of  the  power 
is  effected  by  the  main  supply  stations. 

The  main  distribution  and  transmis- 

sion system  is  three-phase,  and  the 
working  pressure  is  20,000  volts.  The 

power  is  utilized  chiefly  in  the  engineer- 
ing shops  and  shipbuilding  yards  situat- 

ed on  the  Tyne  and  Wear,  and  as  the 

purchasing  companies  have  a  market  for 
their  current  many  times  greater  than 

the  output  of  any  individual  waste  heat 

station,  it  is  possible  to  run  these  sta- 
tions continuously  at  their  full  capacity, 

and  to  utilize  to  the  best  possible  extent 

the  machinery  installed  in  them.  Un- 
fortunately for  scientific  purposes,  no 

figures  have  been  published,  or  can  be 
obtained,  for  the  thermal  or  working 

efficiency  of  these  North-East  Coast 
waste  heat  stations,  and  therefore  it  is 

impossible  to  say  how  the  system  adopt- 
ed compares  in  practical  value  and  econ- 

omy with  the  waste  heat  stations  situat- 
ed in  other  countries. 

  ®   

FOR  PIN  HOLES  IN  BRASS 

PIN  holes  in  brass  castings  may  be 

caused  by  pouring  very  hot  metal  into 
poorly  vented  molds,  molds  rammed  too 
hard,  or  molds  made  of  sand  that  is  too 
close  which  will  not  allow  the  vents  to 

come  off  freely.  To  avoid  them,  do  not 

pour  any  hotter  than  necessary  to  run 
the  castings,  vent  the  molds  with  a  fine 
knitting  needle  and  do  not  ram  them 

very  hard. 
If  the  metal  contains  no  aluminum, 

try  the  addition  of  2  ounces  per  100 

pounds,  pouring  when  the  metal  no 

longer  smokes.  If  aluminum  cannot  be 

used,  pour  the  molds  with  sufficient  force 

to  keep  the  pouring  heads  full,  even  if 
some  of  the  metal  spills  when  they  are 

filled.  Exercise  care  to  have  the  molds 
so  well  vented  that  when  the  gases  come 

off,  they  will  explode  when  the  red-hot 

skimmer  is  inserted  underneath  the  bot- 
tom  boards. 

Big-head  koops  more  men  from  suc- 
ceeding in  this  world  than  lack  of  edu- 

cation was  ever  accused  of  doing. 

A  monthly  mechanical  paper  is  not 
what  one  would  call  a  newspaper,  yet 

there  is  lots  of  news  in  the  "ad"  pages. 
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The  Development  and  Application  of   Centrifugal  Pumps 
By  H.  S.  Budd  • 

Centrifugal  pumps  by  reason  of  their  compactness  of  design,  smoothness  of  operation,  few 
constituent  parts  all  of  which  are  of  comparaticelij  simple  and  rugged  constntction,  and 
freedom  from  shock  and  tcater  hammer,  make  a  poiverful  appeal  to  usets  of  pumping 
machinerij  generally;  and  that  their  adoption  to  a  wide  range  of  service  lias  in  the  past  been 
productive  of  good  results,  is  shotvn  by  the  groiring  tendency  to  broaden  their  application 
scope  still  further,  while  intensifying  their  installnfiiin  where  already  operative. 

CONTRARY  to  the  belief  h
eld  by 

some  that  the  centrifugal  pump  is 
a  modem  invention,  it  is  in  fact 

quite  an  old  one  and  of  obscure  origin. 
One  authority  informs  us  as  follows: — 

reciprocating  pumps  had  formerly  been 
used. 

The  simplicity  and  compactness  of 
construction,  smoothness  of  operation 
and  freedom  from  shock  and  water  ham- 

mer all  appeal  immediately  to  those  fam- 
iliar with  pumping  machinery.  As  these 

units  consist  of  but  few  parts,  all  of  com- 
paratively simple  and  rugged  construc- 

tion, with  total  absence  of  reciprocating 

Centrifugal   Pump   Types 

Centrifugal  pumps  as  built  to-day  are 
of  two  general  classes,  namely,  open  and 
enclosed  impeller  types,  depending  on  the 

type  of  impeller  used. 
Open  impellers  consist  of  a  number  of 

arms  or  vanes  radiating  from  a  hub  in 
the  manner  of  an  ordinary  centrifugal 
blower.  The  sides  of  the  vanes  are  usu- 

ally faced  off  and  run  close  to  the  walls 

BELT-DRIVEN.    STOGLE    SUCTION.    OPEN    IMPELLER 
PUMP. FIG.  3.     MOTOR   DRIVEN   DOUBLE  SUCTION    VOLUTE   PUMP. 

"The  first  pump  of  this  kind  which  at- 
tracted notice  was  one  exhibited  by  J.  P. 

Appold  in  18.51,  and  its  special  features 
have  been  retained  in  the  best  pumps 

since  constructed.  Appold's  pump  raised 
continuously  a  volume  of  water  equal  to 
1,400  times  its  owti  capacity  per  minute. 
It  had  no  valve  and  it  permitted  the  pas- 

sage of  solid  bodies,  such  as  walnuts  and 

oranges,  without  obstructing  its  work- 
ing. Its  efficiency  was  also  found  to  be 

good." For  many  years  the  centrifugal  pump 
was  considered  useful  only  for  handling 
large  quantities  of  water  at  low  heads 
and  was  uneconomical  to  operate.  The 
development  of  the  steam  engine  and  its 
application  to  direct  acting  steam  pumps 
kept  the  centrifugal  in  the  back  ground 
where  it  remained  almost  forgotten  for 
many  years.  With  the  introduction  of 
electricity  and  motor  drives  and,  later 
on,  steam  turbines,  however,  there  arose 
a  demand  for  a  pump  that  could  be  di- 

rect driven  at  comparatively  high  speeds, 
and  the  centrifugal  pump  has  been  im- 

proved and  refined  to  meet  this  require- 
ment. This  development  has  been  along 

purely  scientific  lines  with  quite  wonder- 
ful results,  until  these  pumps  now  oper- 
ate with  surprisingly  good  performance 

and  economy  on  nearly  all  classes  of  both 
high  and  low  head  service  for  which  only 

•Sales    Enginwr.    the    ; 
Pump  Works.  Chicago,  111. 

parts,  water  valves,  etc.,  they  present 
quite  a  contrast  to  recriprocating  pumps, 
both  in  attendance  required  and  cost  of 

ITG.    2.     DOUBLE    SUCTION   VOLUTE    PUMP 
WITH    CASINO    OPEN    TO    SHOW 

ACCESSIBILITY. 

repairs,  and  in  most  cases  will  operate 
with  a  considerable  saving  in  power  con- 
sumed. 

of  the  casting  on  both  sides  in  order  to 
prevent,  as  far  as  possible,  the  slippage 
of  the  liquid  being  pumped.  By  refine- 

ment of  design  and  construction,  open 
impeller  pumps  have  been  made  to  show 
quite  satisfactory  results  on  low  head 
pumping,  especially  in  delivering  large 
quantities  at  a  head  of  a  few  feet,  but 
there  is  always  a  large  percentage  of 
slippage  between  the  impeller  and  casing, 

as  well  as  excessive  skin 

friction  and  internal  dis- 
turbance which  becomes 

more  pronounced  as  the  op- 
erating head  is  increased. 

These  losses  are  variable 
quantities  and  make  high 
efficiency  impossible;  the  de- 

signer cannot,  therefore,  pre- dict with  any  great  degree 
of  accuracy  the  ultimate 
performance  of  the  pump. 

Open  impellers  are  adapted  to  handling 
liquids  containing  some  solid  matter  on 
low  heads  that  would  tend  to  hand  or 
clog  in  the  inclosed  impeller  types. 

Enclosed  impellers  consist  of  blades  or 
vanes  of  suitable  currature  radiating 
from  a  hub  and  enclosed  by  two  discs  or 
walls.  The  liquid  to  be  pumped  enters  at 
centre  or  eye  of  the  impeller  around  the 
shaft  on  either  one  or  both  sides,  pending 
on  whether  it  is  of  single  or  double  suc- 

tion type,  and  passes  through  the  wheel 
in  channels  formed  by  the  walls  and 
vanes.     Double   suction   impellers  which 
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are  subjected  to  the  same  pressure  con- 
ditions on  either  side,  are  automatically 

balanced  against  thrust  along  the  line 
of  the  shaft  for  all  ordiiiarly  operating 
heads.  Single  suction  impellers  are  not 
so  comparatively  balanced  an  dtherefore 
require  end  thrust  bearings. 

As  the  enclosed  impeller  handles  the 
liquid  being  pumped  through  confined 
passages  or  channels  of  definite  form 
with  a  limited  amount  of  disturbance  or 

leakage,  a  capable  designer  can  quite 
accurately  control  the  performance  of  the 
pump  over  a  broad  range  of  operation. 
For  this  reason  the  enclosed  impellers 
are  used  for  all  medium  and  high  head 
pumping  equipment  and  when  high  effi- 

ciency is  desirable. 

Single  Stage  Pumps 

A  single  stage  pump  contains  one  im- 
peller and  can  be  built  for  almost  any 

capacity  and  reasonably  high  head  with 
efficiency  results,  the  larger  sizes  being 
more  economical,  of  course,  than  the 
smaller.  The  greater  the  head  created 
by  a  single  impeller,  the  greater  will  be 
the  difference  in  pressure  between  the 
suction  and  discharge  chambers  of  the 
pump.  This  is  accompanied  by  a  greater 
internal  slippage  and  leakage  and  more 

rapid  destruction  of  the  intemal  parts, 
and,  therefore,  is  one  of  the  factors  that 
determine  the  greatest  pressure  or  head 
allowable  per  impeller  or  stage. 

Multi-Stage  Pumps 

For  higher  heads,  multi-stage  or  tur- 
bine pumps  are  used.  These  consist  of 

two  or  more  enclosed  impellers  on  the 
same  shaft,  running  in  a  casing  with 
passages  so  arranged  as  to  lead  the 
liquid  through  the  several  impellers  in 

succession,  each  one  adi^'ng  its  equal 
share  of  the  total  pressure  iesired.  By 
this  menns,  pressures  of 
several  hundred  pounds 
may  be  obtained  from  a 
single  pump,  the  limit  de- 

pending on  the  mechani- 
cal limitations  of  design, 

strength  of  materials 
used  and  their  resistance 

to  abrasions  by  the  liquid 

at  high  velocity.  In  multi- 
stage pumps  the  liquid 

discharged  at  high  veloc- 
ity from  all,  but  the  last 

impeller  must  be  abrupt- 
ly turned  through  180 

degs.  to  enter  the  eye  of 
the  succeeding  one,  and 
suitable  vanes  known 

as  diffusers  are  provided 
to  reduce  the  speed  of 

this  water  as  far  as  pos- 
sible, and  convert  it  into 

pressure  as  soon  as  it 
leaves  the  impeller,  so 
that  it  may  be  conducted 
into  the  succeeding  one 
with  the  least  disturbance 
and  impact  on  the  wal 
of  the  r.ifing 

All  multi-stage  pum 
means  of  maintaining  correct  ilignmcnt 
of  the  rotating  element  with  the  passages 
in  the  casing  and  of  equalizing  any  end 

thrust  that  may  be  present.  In  pumps 
handling  clean  fresh  water,  this  is  best 
accomplished  by  means  of  an  internal 
hydraulic  device  in  which  the  thrust  is 
carried  on  a  body  of  water  confined  by 
a  suitiible  piston  or  diaphragm  mounted 
on  the  shaft.  This  device  is  quite  simple 
in  construction,  yet  it  automatically  and 
promptly  adjusts  itself  to  varying  load 
conditions,  and  being  a 
water  bearing  with  no 

met;il  to  metal  contact, 

operates  with  practically 
no  loss  of  power.  Where 
the  liquid  being  pumped 

carries  grit  or  solid  mat- 
ter that  would  tend  to 

wear  the  parts  of  the 
hydraulic  balancing  de 

vice  rapidly,  a  step  bear- 
ing of  the  Kingsbury  or 

marine  thrust  type  exter- 
nal to  the  casing  should 

be  substituted. 

Design  and  Construction 

The  requisites  of  a  centrifugal  pump 

are.  first,  that  it  shall  be  well  and  suit- 

ably constructed  mechanically,  and  sec- 

ondly, that  its  performance  shall  comply 

with  all  the  service  requirements  and 

show  the  highest  efficiency  possible  on 

that  service.  The  pump  should  be  of 

strong  and  substantial  construction  in  all 

parts,  free  from  vibration  of  the  rotating 

elements  with  large  and  well  oiled  and 

close  fitting  bearings,  both  to  insure  con- 
tinuous operation  and  to  preserve  the  fine 

running  clearness  within  the  casing 
which  serve  to  prevent  internal  leakage 

from  the  spaces  of  higher  to  lower  pres- 
sures. The  material  of  which  the  vari- 

ous parts  are  made  should  be  well  select- 
ed for  the  duty  to  be  performed,  and  the 

general  desi-jn  thoroughly  accessible  for 

pumped  is  accelerated  by  passing  it 
through  a  revolving  impeller,  creating 
both  pressure  and  velocity,  the  velocity 

being'then  converted  into  pressure  in  the 
stationary  discharge  passages.  However, 

it  becomes  a  very  comple-x  problem  to  de- 
sign and  build  a  pump  to  deliver  a  given 

quantity  of  liquid  against  a  specific  head 
at  a  definite  fixed  speed  and  to  accom- 
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reqmre    some inspection  of  the  interior  and  renewal  of 

parts. The    operating    principle   of   a   centri- 
fugal pump  is  quite  simple.     The  liquid 

plish  same  at  the  highest  efficiency.  A 
capable  designer  can  predict  within  a 

small  percentage  of  error  both  the  per- 
formance and  the  brake  horsepower  re- 

quired not  only  at  the  normal  operating 

point,  but  over  a  range,  from  a  condition 
of  free  discharge  against  no  head,  to  a 
closed  discharge  and  no  liquid  flowing. 
The  solution  of  these  problems  requires  a 

thorough  knowledge  of  the  theory  of  cen- 
trifugal pumps  and  an  analysis  of  a  very 

great  amount  of  accurate  data  obtained 
experimentally  from  pumps  of  similar 
characteristics. 

The  production  of  an  efficient  and  alto- 
gether satisfactory  pump  involves  not 

only  a  correctly  designed  impeller,  but 
the  casing  also  must  be  of  such  mould 
and  cross-section  that  changes  in  velo- 

city of  the  liquid  will  take  place  gradu- 
ally and  without  shock  and  disturbance. 

It  requires  very  careful  and  accurate 

shop  work  to  put  into  effect  all  these  de- 
tails so  carefully  worked  out  by  the  de- 

signer, in  order  that  the  finished  pump 
may  fulfill  all  the  requirements  specified, 
and  it  is,  therefore,  very  essential  that 

each  pump  be  subjected  to  a  performance 
test  after  completion,  in  order  that  any 

discrepancies  may  be  detected  and  pro- 
perly corrected.  Each  installation  is  a 

problem  by  itself  and  must  be  treated  as 
such,  if  definite  results  and  highest  effi- 

ciency are  to  be  realized. 

Application  and  Uses 
Centrifugal  pumps  may  be  driven 

ilirect  or  through  belt  or  gear  from  elec- 
tric motor,  steam  turbine  or  engine,  or 

other  source  of  power,  as  best  suits  the 

requirements  of  the  particular  installa- 
tion. Direct  connected  to  steam  turbines 

they  make  highly  satisfactory  steam 
operated  unt^  They  operate  on  less 
steam  and  require  less  lubricating  oil 

than  orilinary  steam  pumps.  They  oc- 
cupy small  space,  and  their  adNTintages  in 

freedom  from  valves,  valve  motion,  and 

rubbing  parts  are  all  too  evident  to  need 
further  comment. 

Water  Works  Service. 

Motor  driven  centrifugal  pumps  have 

met  with  great  favor  on  water  works  ser- 
vice in  small  towns  and  villages.     When 

operated  in  connection  with  stand  pipe  or 
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elevated  tank,  they  may  be  arranged  to 
be  automatically  started  and  stopped  by 
means  of  a  pressure  regulator  or  float 
switch.  When  used  with  a  direct  pres- 

sure system,  the  pump  or  pumps  may  be 
run  continuously  maintaining  the  pres- 

sure and  delivering  only  such  water  as  is 
drawn  from  the  mains.  In  localities 
where  a  part  of  the  district  supplied  is 
on  a  higher  elevation  or  some  distance 
away  requiring  an  excess  pressure,  it  is 
found  expedient  to  maintain  a  domestic 
pressure  at  the  pumping  station  suitable 
for  the  greatest  demand  and  to  insert  a 
centrifugal  in  the  main  that  supplies  the 
higher  pressure.  Such  an  installation  is 
known  as  a  booster  pump  and  it  may 
float  on  the  line  continuously  adding  a 
fairly  constant  net  pressure  irrespective 
of  the  amount  drawn  from  that  line.  It 
is  often  the  practice  to  use  a  moderate 
pressure  in  water  mains  for  domestic 
service  and  to  increase  it  materially  in 
case  of  fire.  As  motor  driven  centrifugal 
pumps  are  preferably  constant  speed  ma- 

chines and,  therefore,  suitable  for  one 
pressure  only,  it  is  quite  common  in  cases 
of  this  kind  to  install  two  or  three  dupli- 

cate pumps  designed  for  domestic  service 
and  operating  two  in  series  to  obtain  in- 

creased pressure  for  fire  service. 
Quite  a  large  number  of  turbine  driven 

centrifu.gal  pumps,  running  condensing, 
have  been  installed  where  in  former 
years  only  crank  and  flywheel  pumps 
would  have  been  considered,  and  the  im- 

provement both  as  to  reliability  and  econ- 
omy has  been  so  marked  that  at  present 

their  performance  rivals  the  best  triple 
expansion  crank  and  fly^vheel  pumping 
engines  in  total  yearly  operating  cost, 
when  due  allowance  is  made  for  all  inter- 

est and  standing  charges  on  the  capital 
involved.  These  charges,  of  course, 
greatly  favor  the  centrifugal  unit  on  ac- 

count of  its  comparative  low  first  cost, 
together  with  that  of  the  smaller  build- 

ing,  lighter  foundation,   etc. 

Boiler  Feeding 

Among  the  many  uses  of  the  centri- 
fugal pump,  boiler  feeding  is  a  service 

for  which  it  is  ideally  suited.  The  pump 
is  usually  driven  electrically  or  by  steam 
turbine,  whichever  is  best  -suited  to  the 
particular  installation.  In  operation  the 
motor-driven  boiler  feeder  is  generally 
allowed  to  run  continuously  at  full  speed, 
maintaining  a  fairly  constant  pressure  on 
the  feed  line  for  a  considerable  range  of 
capacity.  The  amount  of  water  fed  to 
the  boiler  may  be  controlled  by  a  throttle 
valve  in  the  feed  line  without  danger  of 
creating  a  dangerous  increase  in  the 
latter,  as  the  centrifugal  will  not  build 
up  a  pressure  exceeding  15%  to  20c 
above  normal  pressure,  even  when  the 
discharge  is  entirely  closed. 

Steam  turbine  driven  boiler  feeders  are 
sometimes  operated  in  this  manner  also, 
but  they  are  more  often  equipped  with 
pressure  regulators  of  a  type  similar  to 
those  used  on  ordinary  steam  pumps  to 
maintain  a  constant  differential  between 
the  steam  and  the  feed  line  water  pres- 

sures, especially  where  the  variation  in 
steam  pressure  is  considerable.  Whether 
driven  by  electric  motors  or  turbines,  the 

feed  water  to  the  boiler  can  be  regulated 
without  reference  to  the  pump,  and  fur- 

ther, there  are  no  valves  or  large  pack- 
ings to  be  maintained,  nor  is  there  dan- 

ger of  water  hammer  and  breakage  in 
case  of  loss  of  suction  as  with  reciprocat- 

ing pumps. Efficiency. 

The  efficiency  of  any  centrifugal  pump 
is  highest  at  only  one  combination  of 
head  and  capacity  for  each  change  of 
speed,  and,  therefore,  if  a  pump  is  oper- 

ated on  a  head  or  at  a  speed  other  than 
that  for  which  it  is  designed,  the  amount 
of  delivery  and  power  required  can  be 
only  approximately  predicted.  At  the 
same  time,  the  efficiency  would  likely  be 
very  low,  making  the  installation  quite 
unsatisfactory  for  the  work  it  was  in- 

tended to  do,  as  well  as  expensive  in  cost 
of  power  for  driving. 

Low  pump  efficiency  means  increased 
power  required,  and  even  though  it  be 
but  a  few  per  cent,  it  must  be  borne  in 
mind  that  this  excess  horsepower  is  con- 

sumed continuously  while  the  pump  is  in 
operation  and  will  total  up  to  a  consider- 

able sum  in  a  year's  time,  representing 
in  dollars  and  cents  more  than  the  differ- 

ence in  cost  of  a  well  designed  as  against 
an  inferior  pump,  or  equalling  the  in- 

terest and  depreciation  on  the  entire  in- 
stallation for  the  same  period.  In  like 

manner,  the  saving  made  by  the  better 
pump  when  compared  with  the  common 
type,  will  invariably  pay  back  its  entire 
cost  in  a  comparatively  short  time. 

Wearing  Parts 

There  are  a  few  parts  of  the  enclosed 
impeller  type  of  pump  that  are  subject 
to  wear,  namely,  that  part  of  the  casing 
which  makes  a  running  joint  with  the 
impelled,  and  the  sections  of  the  shaft 
within  the  stuffing  boxes  and  the  bear- 

ings, li  these  wearing  surfaces  are  pro- 
vided with  renewable  parts  that  can  be 

replaced  at  small  expense,  the  main  and 
more  costly  parts,  being  protected,  will 
last  almost  indefinitely,  ensuring  a  low 
cost  of  maintenance.  Wearing  rings 
secured  in  the  casing  around  the  impeller 
inlet  protect  the  case  from  wear  at  this 
point,  and  a  similar  pair  of  rings  made  of 
bronze  and  secured  on  the  impeller  pro- 

tect it  from  wear  also.  Bronze  sleeves 
secured  on  the  shaft  and  passing  out 
through  the  stuffing  boxes  relieve  it  en- 

tirely from  scoring  by  the  jacking,  or 
rusting.  By  supplying  the  bearings  with 
removable  ring-oiled  split  babbitt-lined 
shells  of  spherically  seated  type  which 
may  be  easily  slipped  out  when  worn,  and 
either  rebabbitted  or  replaced  by  a  new 
set,  the  alignment  of  the  rotating  ele- 

ment will  not  be  disturbed,  and  the  close 
fit  between  the  impeller  and  case  so 
necessary  to  prevent  internal  leakage, 
will  be  preserved.  These  features  will 
be  clearly  illustrated  by  tlie  views  that 
will  be  shown  on  the  screen  a  little  later 

on. 
Operating  Conditions 

It  will  be  readily  appreciated  from  the 
foregoing  that  in  building  a  centrifugal 
pump  for  a  particular  installation,  it  is 
essential    that    the    conditions    of   head, 

capacity  and  speed  be  accurately  deter- 
mined and  furnished  to  the  desigrner,  to- 
gether with  any  special  requirements  in- 
volved, especially  if  the  highest  efficiency 

is  expected.  It  is  not  to  be  understood 
from  this  that  the  centrifugal  pump  is  an 
extremely  sensitive  affair  that  will  be 
efficient  at  one  particular  combination  of 
head  and  capacity  only,  and  of  low 
economy  when  these  ideal  conditions  do 
not  obtain.  The  efficiency  will  remain 
nearly  constant  for  a  small  variation  in 
head  both  above  and  below  the  normal, 
the  capacity  varying  inversely  as  the 
head,  consequently  it  is  usually  safer  to 
figure  the  total  head  a  trifle  high  and 
design  the  pump  accordingly,  and  then  if 
the  head  is  actually  less,  a  slight  in- 

creased capacity  will  result,  which  is  not 
usually  objectionable.  Very  often  two  or 
more  conditions  of  head  or  capacity  can 
be  obtained  from  a  pump  of  special  de- 

sign running  at  constant  speed  with  a 
satisfactory  balance  of  efficiency,  and 
with  provision  for  some  speed  variation 
the  possibilities  of  designine  for  varying 
service  are  greatly  increased. 

Total  Head 

The  total  head  on  which  a  pump  has  to 
operate  is  made  up  as  follows:  Vertical 
static  suction  lift  from  the  level  of  the 
liquid  in  the  well  or  sump  to  the  centre  of 
the  pump;  static  discharge  head  mea- 

sured vertically  from  the  centre  of  the 
pump  to  the  point  of  discharge;  friction 
in  the  piping,  valves  and  elbows  of  both 
suction  and  discharge  lines,  velocity  head, 
and  entrance  head.  In  addition  the  pump 
must  overcome  the  loss  of  head  within  it- 

self, but  the  builder  only  is  concerned  in 
this,  and  the  efficiency  of  the  pump  is  the 
ratio  of  the  theoretical  power  required  in 
raising  the  given  quantity  of  liquid 
against  the  total  head,  to  the  sum  of 
this  power  plus  the  hydraulic  losses  in 
the  pump,  and  the  friction  in  bearings 
and  stuflSng  boxes.  This  sum  is  known  as 
pump  horsepower. 

EflFect  of   Speed   Variation. 

Both  the  total  head  and  the  capacity 
of  a  centrifugal  pump  are  quite  sensi- 

tive to  speed  variation,  therefore  great 
care  must  be  exercised  in  determining 
the  speed  at  which  a  pump  is  to  operate 
in  order  that  it  may  be  designed  accord- 

ingly. This  is  particularly  essential 
when  the  pump  is  to  be  direct  connected 
to  a  constant  speed  afternating  current 
motor  of  which  the  speed  at  full  load  is 
several  per  cent,  lower  than  at  no  load, 
and  there  is  no  convenient  way  of  alter- 

ing the  speed  of  such  a  motor. 
Priminf 

A  centrifugal  pump  cannot  raise  a 
liquid  to  itself  from  a  lower  level  without 
first  being  primed,  because  it  possesses 
no  positive  displacement  feature  and, 
therefore,  both  the  pump  case  and  suc- 

tion piping  must  be  entirely  filled  before 
starting.  Priming  may  be  accomplished 
either  by  providing  a  good  valve  on  the 
lower  end  of  the  suction  line  and  filling 
the  pump  and  suction  piping  from  the 
discharge  line  or  other  source,  or  by 
drawing    the    liquid    up    into    the    pump 
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through  the  suction  pipe  by  exhausting 

the  air  from  the  top  of  the  pump  case. 

With  this  latter  method,  the  discharge 

must  be  closed  off  by  means  of  a  gate- 

valve,  and  the  foot  valve  may  be  dis- 
pensed with  if  desired,  provided  the  pump 

is  started  while  it  is  primed.  The  air 

may  be  withdrawn  from  the  pump  by 
means  of  a  suction  pump,  steam  injoctor, 

or  other  means  of  creating  surticient 
vacuum  to  entirely  fill  the  pump  case. 

Suction  Lift. 

Once  in  operation,  a  centrifugal  pump 
will  handle  water  or  other  liquid  of  the 

same  specific  gravity  and  character  at 

ordinary  temperature  on  as  great  a  suc- 
tion life  as  a  reciprocating  pump,  namely, 

about  26  feet  at  or  near  sea  level,  and 

provided  the  suction  piping  and  pump  are 

entirely  free  from  air  and  air  leaks.  Be- 
cause of  the  difficulty  sometimes  en- 

countered in  maintaining  air-tight  suc- 

tion glands  and  piping,  18  feet  is,  how- 
ever, usually  considered  the  maximum 

commercial  suction  lift,  and  even  less  is 
advisable  whenever  possible. 

The  limit  of  suction  lift  decreases  with 
the  rise  in  temperature  of  the  liquid  on 
account  of  the  increased  vapor  tension, 
and  it  is  not  advnsable  to  undertake  any 
suction  lift  with  water  at  a  temperature 
exceeding  about  150  deg.  Fah.,  but  rather 
have  the  pump  so  located  that  the  water 
will  flow  into  it  by  gravity.  When 
handling  water  at  or  near  the  boiling 
point,  as  in  boiler  feeding,  the  water 
should  flow  to  the  pump  under  a  head  of 
from  6  to  10  feet,  and  the  suction  piping 
should  be  as  direct  as  possible  and  of 
large  diameter  to  eliminate  the  formation 
of  vapor.  Vapor  or  air  or  other  gas  in 
the  pump  in  considerable  quantity  will 
collect  within  the  suction  opening  of  the 

impeller,  being  the  point  of  least  pres- 
sure, and  impede  the  passage  of  the 

liquid,  reducing  the  capacity  of  the  pump, 
and  at  times  causing  it  to  lose  its  suction 
entirely. 

Size  of  Piping 

Bearing  in  mind  the  marked  advantage 
of  small  suction  lift,  the  intake  pipe 
should  be  as  short  and  direct  as  possible, 
with  absolutely  tight  joints.  It  is  usual 
to  make  the  intake  pipe  and  foot  valve  at 
least  one  size  larger  than  the  pump  in- 

let to  reduce  friction,  which,  of  course, 
adds  to  the  suction  lift.  As  the  basic 

principles  of  the  centrifugal  pump  re- 
quire the  liquid  to  be  handled  at  high 

velocity,  the  suction  and  discharge  open- 
ings are  much  smaller  than  arc  usual  in 

reciprocating  pumps  of  equal  capacity, 
and  the  sizes  of  both  the  intake  :ind  dis- 

charge jiipe  lines  should  be  deti-rmined 
from  the  amount  of  friction  in  the  re- 

quired length,  which  can  be  learned  by 
referring  to  standard  published  friction 
tables. 

Installation.  • 

Centrifugal  pump  installations  :ire  usu- 
ally provided  with  a  gate  valv  •  in  the 

discharge  to  shut  the  pump  off  -rom  the 
line  when  not  in  use,  or  when  >pen  for 
inspection.  There  is  nothing  in  a  cen- 

trifugal to  hinder  the  liquid  flowing  back- 
ward through  it  from  the  discharge  line 

KIG.  1.  SHOWING  THE  FURNACE  AND  CROWN  SHEET. 

when  not  in  operation,  and  consequently 
in  case  of  a  sudden  shutting-off  of  the 

power,  the  impeller  acting  as  a  water 
turbine,  may  be  revolved  backward  at  a 
speed  dangerous  to  both  the  pump  and 
prime  mover.  A  foot  valve  on  the  intake 
pipe  will  prevent  this  occurrence,  or  if 
this  is  not  provided,  a  check  valve  should 
be  located  in  the  discharge.  Where  the 
operating  pressure  is  great  and  a  foot 
valve  is  employed,  there  should  also  be 
a  check  in  the  discharge  to  reduce  the 
shock  on  the  pump  case  when  the  foot 
valve  seats.  The  check  valve  should  be 
provided  with  a  by-pass  in  order  to  prime 
the  pump  should  the  foot  valve  leak. 

In  placing  suction  and  discharge  pipe 
lines  they  should  be  free  from  high  spots 

or  loops  forming  pockets  in  which  en- 
trained air  may  accumulate,  as  the  air 

bubbles  thus  formed  will  offer  consider- 
able resistance  to  the  movement  of  the 

liquid  by  obstructing  its  passage,  and  in 
case  of  the  suction  pipe  they  are  liable  to 

enter  the  pump  in  such  quantity  as  to 
cause  loss  of  suction  entirely. 

  ©   
LOCO.    BOILER   EXPLOSION 

A  RAILROAD  locomotive  boiler  explod- 
ed recently  and  caused  the  death  of  five 

men  and  the  injury  of  another.  It  will 
be  seen  that  the  crown  sheet  failed, 
which  is  a  common  method  of  failure 
with  boilers  of  this  type.  The  explosion 
is  said  to  have  been  due  to  low  water, 
which  caused  the  cro\VTi  sheet  to  become 

overheated.  It  is  reported  that  the  loco- 
motive had  been  overhauled  not  long 

before,  and  that  it  had  been  in  service 
but  a  day  or  two  before  the  explosion 
occurred. 

The  boiler  was  built  in  1905.  The 

waist  or  shell  was  691-4  inches  in  diam- 
eter, and  there  were  273  tubes,  each  2 

inches  in  diameter  and  162*2  inches  in 
lengrth.     The  working  pressure  was  205 

KRONT  END  OK  BOILER 
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pounds.  We  are  informed  says  the 
Travelers  Standard,  that  when  the  ex- 

plosion occurred  the  boiler  was  torn 
from  the  locomotive  trucks  and  was 
blown  over  a  signal  tower  about  50  feet 
distant.  It  turned  over  twice  during  its 
flight,  and  landed  about  124  feet  from 
the  spot  where  it  started.  At  some  time 
during  its  journey  the  front  end  of  the 
boiler  fell  upon  the  right  of  way  and  cut 
off  a  railroad  tie,  which  is  shown  wedged 
between  the  opposite  sides  of  the  front 
course  of  the  boiler  in  Fig.  2.  It  is 
easy  to  imagine  the  extreme  havoc  that 
would  have  been  wrought  by  the  explo- 

sion if  this  had  been  a  stationary  boiler 
located  in  the  boiler  house  of  a  power 

plant. 
  ©   

UNITED  STATES  TO  LEAD  IN  SHIP- 
BUILDING? 

IN  the  recent  purchase  of  60,000  tons  of 
steel  ship  plate  by  the  French  Commis- 

sion, through  J.  P.  Morgan  &  Co.,  at  6c 
a  pound  for  hull  plate  and  8V2C  to  9c  a 
pound  for  marine  boiler  plate,  the  at- 

titude of  the  U.  S.  Government  towards 
its  Allies  is  clearly  shown.  Washington 
authorities  were  not  satisfied  vvith 
charges  for  plate  over  these  prices,  and 
the  milLs  that  have  named  minimum 
prices  of  7c  a  pound  for  hull  plate  and 
13c  a  pound  for  marine  boiler  plate  to 
the  Allies,  were  constrained  to  accept  the 
Washington  view,  says  the  Wall  Street 
Journal. 

Plate  mills  could  readily  sell  maximum 
capacity  for  another  year  on  the  basis 
of  12c  to  12%c  a  pound  for  hull  plate 
and  at  lOe  to  lie  for  tank  plate,  so 
great  is  the  demand  at  home  and 
abroad;  while  marine  boiler  plate  for 
forward  shipment  would  readily  com- 

mand 16c  to  17c  a  pound  in  the  open 
market.  Some  mills  have  asked  20c 
a  pound  for  boiler  plates. 

It  will  be  recalled  that  the  Navy  De- 
I)artment  secured  a  price  of  2.90c  a 
pound  for  ship  plate  from  the  steel  man- 

ufacturers virtually  under  duress.  The 
agreement  was  made  between  Secretary 
Daniels  and  President  Farrell  of  the 
Steel  Corporation,  representing  the  steel 
makers;  but  some  of  the  plate  manufac- 

turers declared  at  the  time  that  they 
could  not  produce  plate  at  that  price 
and  come  out  even,  while  others  had 
only  a  small  profit.  Since  that  time,  the 
productive  cost  has  increased.  It  is 
claimed  that  even  the  Steel  Corporation 
to-day  has  a  profit  of  only  $4  a  ton  in 
ship  plate  at  2.90c  a  pound.  It  is  es- 

timated that  the  cost  of  producing  hull 
plate  under  present  conditions  is  $60  a 
ton  for  some  large  mills  and  probably 
$70  a  ton  for  mills  that  are  dependent 
upon  the  open  market  for  raw  material. 

Labor  Cost  at  Steel  Mills 

A  large  percentage  of  the  cost  of  pro- 
ducing iron  and  steel  at  any  time  is  due 

to  labor.  Since  the  first  of  this  year, 
the  wage  scale  has  been  increased  40  r/ 
to  50r'^,  and  labor  efficiency  has  decreas- 

ed 20r;^  to  30c;;.  during  the  same  time. 
Steel  companies  that  have  their  own 
supplies  of  raw  material,  of  course,  have 

a  lower  cost  than  plants  that  must  de- 
pend on  the  open  market  for  their  pig 

iron  and  other  raw  material.  In  ordin- 
ary times,  the  cost  of  converting  pig 

iron  into  steel  ingots  ranges  from  $4  to 
$10  a  ton.  The  cost  is  least  where  mol- 

ten instead  of  cold  pig  iron  is  used.  To- 
day the  minimum  cost  of  conversion  is 

several  dollars  a  ton  hifflier;  one  auth- 
ority places  the  minimum  to-day  at  $7 

a  ton.  To  convert  ingots  into  billets, 
the  cost  varies  from  $4  to  $16  a  ton;  the 
minimum  to-day  is  believed  to  be  not 
far  from  $7.50  a  ton.  Cost  of  rolling 
steel  varies  according  to  the  amount  of 
gas  consumed  in  the  reheating  furnaces 
and  also  depends  upon  whether  gas  or 
oil  fuel  is  used. 

Steel  plates  are  rolled  from  slabs — 
where  the  rolling  is  not  direct  from  in- 

gots— and  slabs  are  made  from  ingots. 
There  is  a  loss  of  20 r;.  to  25 r;  from  the 
ingot  to  the  plate  due  to  the  necessary 
cropping  of  the  ingot.  Ship  plate  costs 
more  than  tank  plate  because  of  the  ad- 

ditional physical  and  chemical  tests  that 
ship  plate  must  meet.  The  minimum 
cost  of  converting  ingots  into  finished 

plate  to-day  is  fully  $20  a  ton  for  or- 
dinary plate  and  may  be  as  high  as  $30 

a  ton  for  ship  plate. 

U.  S.  Plate  Mill  Outputs 

Output  of  the  plate  mills  to-day  is  at 
the  maximum  in  the  history  of  the  in- 

dustry, and  more  new  capacity  will  soon 
be  active.  Jones  &  Laughlin  Steel  Co. 
has  just  started  a  new  128  inch  mill  at 
the  Soho  Works  with  a  rated  capacity 

of  15,000  tons  of  olate  a  month.  Beth- 
lehem Steel  Co.  will  start  new  mills  with 

a  capacity  of  about  10,000  tons  a  month, 
probably  in  September.  The  new  plate 
mill  of  the  Carnegie  Steel  Co.  at  Home- 

stead is  expected  to  be  ready  to  roll  in 
November,  but  the  two  new  mills  of  the 
Brier  Hill  Steel  Co.  and  the  84  inch  mill 
of  the  Youngstown  Sheet  &  Tube  Co. 
will  not  be  ready  for  12  to  15  months. 

Illinois  Steel  Co.",  Worth  Brothers,  Cor- ri<ran  &  McKinnev  Co.  and  the  Ashland 
plant  also  are  building  new  mills.  WTien 
all  of  these  mills  are  in  operation,  it  is 
estimated  that  the  United  States  will 
have  a  capacity  to  roll  430.000  tons  of 
plate  a  month,  of  which  about  230,000 
tons  will  be,  shin  plate.  To-day  the 
monthly  rolling  of  ship  plate  is  about 
150,000  tons,  or  approximately  42 r^  of 
the  total  output. 

In  recent  weeks  the  United  States 
Government  has  been  receiving  about 
50,000  tons  of  plate  a  month  from  the 
Carnegie  Steel  Co..  and  with  the  Allies 
has  been,  getting  about  40 r;^  of  the  en- 

tire capacity  of  all  of  the  plate  mills. 
The  embargo  declared  by  the  President 
against  export  of  ship  plate  to  become 
effective  August  15,  of  course,  is  a  step 

to  husband  plate  resources  for  Govern- 
ment needs. 

It  is  an  interesting  fact  that  some  of 
the  ship  tilate  bought  by  the  French 
Commission  about  two  weeks  ago,  to  be 
used  to  build  war  ships  and  barges  to 
carry  sunplies  on  rivers  and  canals  in 
France,  have  already  been  shipped,  and 
the  balance  will  be  exported  in  Septem- 

ber or  October.  It  is  stipu- 
lated in  the  Morgan  contract  that  if  for 

any  reason  exports  are  held  up,  and  it 
becomes  necessary  to  store  the  plate, 
that  the  mills  will  receive  90r^  of  the 
purchase  price.  One  of  the  mills  has 
asked  for  an  additional  payment  of  $2 
a  ton  a  month  for  storage  if  warehous- 

ing becomes  necessary.  There  are  many 
thousand  tons  of  plate  already  sold  for 
export  that  remain  at  the  mills  or  at 
the  seaboard  waiting  Government  licens- 

es, but  shipments  to  England  France, 
Italy  and  Russia  have  gone  forward 
without  much  delay.  New  inquiries  from 
Japan  and  Italy,  however,  are  still  going 
begging. 

It  should  be  recognized  that  the  plate 
mills  have  taken  relatively  few  orders 
at  the  high  prices  current  in  the  open 
market  recently,  but  that  the  bulk  of  the 
merchant  business  has  been  booked  at 
prices  ranging  from  4c  to  5c  a  pound, 
and  the  large  tonnage  for  the  United 
States  Government  will  be  furnished  pro- 

bably between  2.90c  and  3.50c  a  pound. 
Some  mills  contend  that  4^4c  would  be  a 
fair  price  for  government  work. 

When  the  plate  mills  now  building  are 
in  commission,  the  United  States  will 
have  capacity  to  produce  230.000  tons  of 
ship  plates  a  month  or  2,760,000  tons 
per  annum.  This  will  be  sufficient  to 
permit  the  building  of  690,000  tons  of 
shipping  a  month,  or  8,280,000  tons  a 
year.  In  an  emergency,  tank  plates  can 
be  used  for  the  building  of  small  boats, 
so  achievements  may  be  even  greater 
than  anticipated.  The  total  capacity  to 
produce  all  kinds  of  plate  in  another 
year  will  be  5,150,000  tons  per  annum. 
The  United  States  will  emerp-e  from  the 
war  as  the  greatest  shipbuilding  country 
in  the  world;  not  even  second  to  Great 
Britain,  and  if  the  success  of  the  war 

depends  upon  ships — as  it  seem.=i — the 
fate  of  the  Teuton  is  sealed. 
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ADDITIONAL  AIR  OVER  FUEL   BED 
ADMISSION  of  air  into  the  boiler 
furnace  through  leaks  in  the  furnace 
wall  is  undesirable  arid  should  be 
avoided. 

The  ideal  way  to  supply  additional  air 
over  the  fuel  bed  is  to  introduce  it  as 
close  to  the  latter  and  in  as  large  a 
number  of  small  streams  as  possible. 
The  nearer  the  air  is  introduced  to  the 

surface  of  the  fuel  bed,  the  more  com- 
bustion space  is  utilized  for  mixing  air 

with  the  combustible  gases  and  for  burn- 
ing the  mixture.  A  large  number  of 

small  streams  of  air  entering  the  furn- 
ace facilitates  mixing  the  air  with  the 

combustible  gases,  particularly  if  it  is 
forced  in  at  high  velocity.  When  the 
air  is  introduced  in  one  large  stream 
at  low  velocity  it  tends  to  flow  parallel 
to  the  stream  of  combustible  gases  with- 

out mixing  with  them,  thus  causing  slow 
combustion.  The  rate  of  mixing  deter- 

mines the  rapidity  of  combustion  of  the 

combustible  gases.  With  a  perfect  mix- 
ture and  the  usual  furnace  temperature, 

the  velocity  of  combustion  is  very  great 
indeed,  so  that  the  combustion  is  almost 
of  the  nature  of  an  explosion. 
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ENGINE-HOUSE    EFFICIENCY 

By  L.  E. 

AN  important  difference  is  to  be
  ob- 

served between  the  boiler  house 

and  the  engine  house  as  regards 
the  securing  of  maximum  efliciency.  In 
the  boiler  house,  once  the  design  of  thft 
plant  is  satisfactorily  settled,  everything 
depends  upon  the  operator.  In  the  hands 

of  a  skilful  fireman  an  ill-designed 

plant  may  be  made  to  give  quite  pass- 
able results;  in  the  hands  of  an  unskil- 

ful fireman  the  best  plants  may  show 

a  deplorably  poor  efficiency.  Kven  with 
mechanical  stokers  the  personal  factor 

is  important;  with  hand  firing  it  is  also 

important.  But  when  one  pas.sses  from 
the  boiler-house  to  the  engine-house  the 
order  is  reversed;  the  determining  fac- 

tor is  here  the  machine  rather  than  the 

man.  If  the  engine  is  well  desigTied 
for  the  load,  and  conditions  which  it  has 
to  meet,  if  the  loads  on  the  cylinder  are 

well  proportioned,  and  the  valves  cor- 
rectly set,  then  the  engine  when  set  to 

work  will  give  of  its  best  without  any 

large  amount  of  supervision  or  altera- 
tion by  the  engineer.  Care  must,  of 

course,  \>e  exercised  in  .seeing  that  lu- 
brication is  perfect,  the  cylinder  must 

be  indicated  regularly,  to  see  that  the 
valves  are  in  correct  adjustment,  and 

slight  alterations  made  accordingly;  the 
valves  and  piston  must  also  be  tested 

regularly  for  steam  tightness. 

Generally  speaking,  however,  the  op- 
erations going  on  in  the  engine  are  en- 

tirely automatic,  and  do  not  require  the 
constant  control  of  the  engineer.  The 

normal  operation  of  the  engine  on  which 
the  steam  consumption  depends  is  out 
of  the  control  of  the  engineer  after  he 

has  correctly  adjusted  the  parts.  For 
these  reasons,  power  plant  owners,  while 
taking  care  to  have  good  design  and 
skilled  operation  in  both  departments, 

should  give  especial  attention  to  the  ma- 
chine in  the  engine  room  and  to  the  man 

in  the  boiler-house. 

Engine   Lo8se.«. 

The  efficiency  problem  in  the  engine- 
room  is  mainly  one  of  installing  machin- 

ery so  designed  and  constructed  as  to 
convert  the  energy  in  the  steam  received 
from  the  boiler-hou.sc  into  the  greatest 
measure  of  mechanical  power,  which 
means  the  least  losses  of  h<  at  between 
the  steam  inlet  valve  and  the  rim  of 
the  flywheel. 

It  has  been  determined  liiat  of  the 
total  heat  in  the  fuel,  sometl  ing  like  41 

per  cent,  is  lost  in  the  engim  This  loss 
is  comprised,  as  to  a  very  sin  all  part,  of 

engine  friction  and  radiatioii;  the  bulk 

of  it  is  accounted  for  by  th'-  heat  that 

passes  away  in  the  exhaust  pteam  to  the 
condenser.  This  latter  loss  is  for  the 

most  part  unavoidable,  being  due  to  the 

limited  range  of  temperature  within 
in  which  it  is  possible  to  work  without 
resorting  to  expedients  more  costly  than 
any  economies  to  be  effected.  With  an 
average  modern  engine  working  under 
good  conditions,  using  steam  at  100  deg. 

superheat  and  discharging  into  an  effi- 
cient condenser,  something  like  llVa  lb. 

of  steam  per  indicated  horse-power  will 
be  used,  which  means  that  only  25  per 
cent,  of  the  heat  in  the  steam  is  turned 

to  account  as  mechanical  power.  But 
between  the  absolute  minimum  of  loss 

necessitated  by  the  nature  of  the  case 

and  the  loss  which  may  occur  in  an  en- 
gine which  is  badly  designed,  construct- 

ed and  maintained  a  considerable  margin 
exists,  and  it  is  for  the  power  user  to 
reduce  this  margin  to  the  lowest  figure 
attainable.  In  a  paper  read  by  Mr.  John 
Ingham  before  the  Yorkshire  Associa- 

tion of  Textile  Manap-ers,  reducible  heat 
losses  in  the  engine-house  were  classi- 

fied under  the  following  heads: 

(a)  Leakage  of  steam  past  valve  and 

pistons. (b)  Cylinder  condensation. 

(c"*  Loss  due  to  large  clearance. 
(d)  Loss  of  heat  between  the  cylind- 

ers. 
Valve  Leakage. 

Take  first  the  loss  due  to  leakage 
past  the  valve.  Theoretically,  when  the 
valve  has  closed  on  its  seating,  no  steam 
should  enter  the  cylinder.  Practically 
there  is  great  difficultv  in  obtaining  and 

maintaining  a  steam-tight  valve.  Whe- 
ther the  valve  employed  be  a  slide,  Cor- 
liss, piston,  or  drop  valve,  some  leakage 

takes  place.  Further,  whilst  the  valve 

might  be  steam-tight  when  tested  un- 
der pressure  when  stationary,  slight  dis- 

tortions are  possible  when  working, 

which  will  cause  leakage.  With  well- 
bedded  valve  faces  in  good  condition,  the 
loss  will  not  be  much,  but  periodical 
tests  should  be  made  to  ensure  that  all 

valves  are  reasonably  steam-tight.  Some 
leakage  will  similarly  occur  nast  the  pis- 

ton. Pi.ston  riniTs  and  cylinder  liners 
will  wear,  and  although  many  ingenious 
devices  are  in  use  for  maintaining 

steam-tightness  under  difficult  condi- 
tions, tests  .should  be  made  and  the 

parts  examined  regularly  to  make  sure 
that  the  steam  does  its  work  without 

taking  a  .short  cut  past  badly  fitting 

piston  rings. 
The  loss  due  to  cylinder  condensation 

depends  on  the  range  of  temperature  in 
the  cylinder,  or  the  difference  between 
admission  and  exhaust,  and  upon  the 

time  the  cylinder  surfaces  are  subjected 
to  the  lower  temperature.  Consider  for 

a  moment  what  happens  in,  say,  a  Cor- 
liss cvlindcr.  Steam  is  admitted  to  the 

cylinder,  and  fills  the  cylinder  up  to 
sav,  2K  por  cent,  of  the  stroke  with 
.oteam    at,   say   480   deg.     Cut-off  Ukes 

place,  and  steam  is  expanded  dovsTi,  and, 
at,  say  %  of  the  stroke  the  exhaust 
valve  opens,  and  the  steam  passes  away 

to  the  low-pressure  cylinder  at  a  re- 
duced temperature.  During  the  rest 

of  the  forward  stroke,  and  up  to  almost 
the  end  of  the  return  stroke,  the  exhaust 
valve  remains  open,  and  the  cylinder 
walls  are  subject  to  the  cooling  effect 

of  the  low-temperature  steam.  Conse- 
quently on  the  next  admission  of  steam 

a  certain  proportion  of  the  heat  in  the 
steam  is  expended  in  heating  up  the 
cylinder  walls.  The  remedy  for  this  is 
to  reduce  the  temperature  range  in  any 
one  cylinder  or  to  reduce  the  time  during 
which  the  cylinder  walls  are  exposed  to 
the  lower  temperature. 

Clearance. 

Another  factor  to  which  loss  may  be 

due  is  large  clearance  spaces.  The  most 
economical  engines,  other  things  being 

equal,  are  those  with  the  least  clearance. 

With  the  piston  at  one  end  of  the  cylind- 
er closed,  the  space  between  the  back  of 

the  pistons  and  the  cylinder  cover,  and 

the  passages  from  the  valves  to  the  cyl- 
inder, must  be  filled  with  .steam  every 

stroke,  and  although  cushioning  after 
the  exhaust  valve  closes  partly  affects 

this,  yet  much  new  steam  is  wasted 

every  stroke  from  this  cause.  .\ny  de- 
sign of  cylinder  which  reduces  the  clear- 
ance space  makes  for  steam  economy. 

There  is,  finally,  the  loss  of  heat 

which  takes  place  between  the  cylind- 
ers in  compound  or  triple-expansion  en- 

gines. An  examination  of  the  combined 
diagrams  from  such  engines  reveals  that 
material  loss  does  occur  at  this  stage. 
It  can  be  reduced  considerably  by  good 

design  and  care  in  covering,  and  by  pro- 

perly draining  the  connection  between 
any  two  cylinders,  but  it  can  only  be 
eliminated  by  allowing  the  whole  nf  the 
expansion  to  t.ake  place  in  one  cylinder. 

In  all  t>"pes  of  steam  engines  greater 
efficiency  can  be  secured  by  close  atten- 

tion to  these  four  principal  sources  of 
heat  loss,  but  in  what  may  he  called  the 

standard  t\T)es  of  engine  there  arc  lim- 
iting conditions  which  prevent  improve- 
ment beyond  a  certain  point. 

L^niflow   Efficiency. 

There  is  a  type  of  machine,  however, 

in  which  piston  leakage,  cylinder  con- 
densation, and  clearance  losses  are  re- 

duced to  a  minimum,  and  between-cyl- 
inder  losses  are  eliminated.  This  t>7>c, 

known  as  the  uniflow  t>-po.  was  intro- 
duced info  this  country  .«omc  six  years 

ago,  and  has  won  steadily  increafling 

recognition.  Instead  of  exhaust  valve.«. 
it  has  a  ring  of  exhaust  ports  round  the 
cyliniler  midway  in  its  length,  and  as 
the  piston  reaches  the  end  of  its  stroke 
it  uncovers  the  port  automatically,  and 
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allows  a  free  escape  of  steam  to  the  ex- 
haust. The  cylinder  is  much  larger  than 

in  the  standard  design  of  engine,  and 
the  piston  is  about  three  times  as  deep 
as  the  ordinary  piston  .  The  steam  cycle 
in  the  uniflow  cylinder  is  fairly  gener- 

ally understood.  The  steam  valve  opens 
and  admits  steam  expands  in  the  cylin- 

der as  the  piston  moves  formard.  At  a 
pre-determined  point  cut-off  takes  place, 
and  the  steam  expands  in  the  cylinder 
as  the  piston  moves  forward.  When  the 
stroke  is  nearly  completed,  the  circular 
exhaust  ports  surrounding  the  cylinder 
are  uncovered  and  the  steam  escapes  to 
an  annular  chamber,  which  is  cast  round 
the  cylinder  .and  thence  direct  to  the 
condenser.  The  area  of  the  exhaust 
ports  thus  uncovered  is  many  times 
greater  than  could  be  provided  by  any 
exhaust  valve,  and  consequently  the  ex- 

haust steam  can  be  got  away  to  the  con- 
denser rapidly.  As  a  matter  of  fact, 

the  piston  only  just  uncovers  the  open- 
ings, and  then  closes  them  on  its  return 

stroke. 

The  period  during  which  the  cool  tem- 
perature of  the  condenser  is  in  touch 

with  the  cylinder  walls  is  consequently 
about  V6  of  the  stroke,  as  against  % 
of  a  stroke  in  the  ordinary  form  of 
cylinder.  Compression,  of  course,  com- 

mences immediately  the  ports  are  closed 
again,  and  is  carried  up  to  almost  the 
initial  pressure. 

The  heat  economies  in  this  type  of 
cylinder  are  due  mainly  to  two  things; 
first,  to  reduced  cylinder  condensation 
resulting  from  the  diminished  time  dur- 

ing which  the  cylinder  walls  are  expos- 
ed to  the  condenser  temperature,  and 

second,  to  the  elimination  of  exhaust 
valves  and  the  clearance  spaces  which 
they  entail. 

High  Vacuum  Effective. 
A  further  gain,  however,  results  from 

the  fact  that  the  large  area  of  the  ex- 
haust ports  permits  the  bringing  of  a 

high  vacuum  into  effective  use  on  the 
cylinder.  To  make  the  most  of  this  fac- 

tor, special  condensing  plant  must  be 
employed.  Where  an  adequate  water 
supply  is  available,  and  a  suitable  type 
of  condenser  is  used,  it  is  possible  to 
maintain  an  effective  vacuum  of  28  in. 

and  even  29  in.  on  the  piston.  The  uni- 
flow type  of  engine  has  also  mechanical 

advantages.  It  is  simpler  in  construc- 
tion and  has  fewer  parts.  The  working 

friction  is,  consequently,  less  than  with 
a  cross  compound  engine,  and  a  mechan- 

ical efficiency  as  high  as  94  per  cent, 
can  be  obtained.  The  costs  of  attend- 

ance, oil,  repairs  and  insurance  are  cor- 
respondingly reduced;  and  the  first  cost 

of  building  and  foundations  is  much 
smaller.  Rocause  of  its  moderate  speed 
the  engine  is  particularly  suitable  for 
weaving  sheds,  since  it  can  be  coupled 
direct  to  the  main  line  shaft  without 
the  interposition  of  ropes,  belts  or 
gears.  Mr.  Ingham  places  the  overall 
economy  of  such  an  engine  and  drive  at 
from  5  to  7  per  cent,  higher  than  that 
obtainable  from  a  cross  compound  en- 
gine. 

Tlie  engine  has  also  the  same  rate  of 

steam  consumption  per  horse-power 
over  a  fairly  wide  range  of  load,  which 
is  important  in  the  case  of  mills  where 
the  load  is  variable  or  in  new  mills 
where  it  is  necesary  to  have  a  margin 
of  power  available  against  future  ex- 

tensions. As  to  speed  regulations,  a 
maximum  variation  of  I'i  per  cent,  has 
been  obtained  in  everyday  practice.  This 
tained  with  first-class  cross  compound 
engines,  but   is   quite   satisfactory. 
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ACCURATE  MEASUREMENT  OF 
WORK 

By  Mark  Meredith. 

IT  has  been  said,  and  few  would  be  bold 
enough  to  deny  the  substantial  accuracy 
of  the  statement,  that  it  was  not  until 
shortly  after  the  outbreak  of  the  war 
that  the  British  manufacturer  got  his 
first  chance  of  manufacturing  parts  in 
large  quantities.  He  was  then  placed  at 
the  additional  advantage  that  he  was 
working  in  conjunction  with  those  who, 
under  normal  circumstances,  would  have 
been  his  competitors,but  even  so  he  found 
himself  hampered  by  a  want  of  knowl- 

edge regarding  standards  and  the  meth- 
ods by  which  interchangeable  parts,  such 

as  screws,  could  be  produced  quickly, 
accurately,  and  efficiently.  The  manu- 

facturer, however  rose  quickly  to  the 
occasion,  and,  assisted  by  the  skilled 
workman,  placed  the  production  of  small 
parts  on  a  sound  footing.  It  is  only 
fair  to  admit  that  a  large  share  of  the 
credit  due  has  to  be  given  to  the  manu- 

facturers of  the  light,  high  speed  ma- 
chinery which  has  been  imported  into  the 

country  in  such  quantities  since  the  out- 
break of  the  war. 

Previously,  most  of  the  work  done  ,'n 
that  country  was  carried  out  by  home- 
produced  tools,  and  as  there  was  com- 

paratively little  repetition  work  there 
was  no  inducement  for  any  engineering 
firm  to  provide  special  equipment  and 
appliances.  Only  a  few,  highly  special- 

ised on  account  of  the  nature  of  their 
work,  paid  serious  attention  to  accuracy 
of  measurement  and  interchangeability 
of  parts.  Of  these,  some  even  had  their 
own  individual  standards,  which  were  not 

in  accord  with  those  of  other  firms  pro- 
ducing similar  articles.  Numerous  in- 
stances of  this  will  occur  to  the  mind  of 

the  mechanical  engineer,  and  the  electri- 
cal engineer  will  remember  how,  a  few 

years  ago,  lamp  holders  for  incandescent, 
electric  lamps,  and  lamp  tops,  both  of 
which  parts  were  being  turned  out  by  the 
hundreds  of  thousands,  were  not  stand- 

ardised, and  were  not  interchangeable. 
These  facts  are  all  the  more  curious  in 

that  it  is  an  admitted  fact  that  forty  or 
fifty  years  ago  Britain  held  the  premier 
position  as  regards  the  production  of 
accurate  work,  and  apparatus  by  which 
it  could  be  produced.  An  instance  of  this 
was  recently  given  in  connection  with 
screw  thread  work,  eighty  or  ninety 
years  ago,  when  screws  were  used  in 
comparatively  s^mall  quantities,  every 
maker  was  a  law  unto  himself  over  such 
details   as  diameter  of  screw,  shape   of 

thread,  and  number  of  threads  to  the 
inch.  With  a  curious  lack  of  foresight 
many  makers  went  out  of  their  way  to 
produce  screws  and  other  small  parts 
which  were  out  of  accord  with  those 
made  by  other  firms  in  order  that  no 
parts  could  be  used  on  his  machines  other 
than  those  which  were  manufactured  at 
his  own  works.  Whitworth  was  the  first 
to  see  the  folly  of  this  course  of  action, 
and  he  made  a  strenuous  effort  to  remedy 
the  state  of  affairs.  Even  his  great 
efi'orts  took  some  time  before  they  met 
with  any  marked  success,  and  it  may  be 
said  that  the  success  reached  was  only 
attained  because  he  not  only  set  higher 
standards,  but  provided  the  means  by 
which  they  could  be  attained. 

It  is  interesting  to  note  that  of  the 
measuring  equipment  now  used  in  the 
average  British  workshop  about  90  per 
cent,  is  of  American  make,  and  almost 
all  the  remainder  has  been  produced  on 
the  continent,  and  it  is  said  that  not  only 
are  very  few  machines  in  this  country 
capable  of  cutting  an  accurate  screw 
thread,  but  there  is  no  British-made  ap- 

paratus available  and  within  the  reach  of 
the  ordinary  manufacturer  whereby  he 
can  precisely  measure  the  result,  and 
much  special  apparatus  cannot  be  pro- 

duced without  the  use  of  American-made 
micrometer  heads. 
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SAFETY  IN  PIT  SINKING 

By   D.    Street 

SOME  highly  interesting  evidence  as  to 
the  value  of  the  cementation  process  in 
mining  has  been  adduced  by  the  Midland 
Institute  of  Mining,  civil,  and  Mechanical 
engineers.  Among  the  cases  in  which 
the  Francois  System  of  cementation  had 
been  successfully  applied  are  shaft-sink- 

ing, or  level  driving,  underground  dams, 
underground  fires,  defective  boreholes, 
and  defective  shaft-lining.  Cementation 
as  applied  to  shaft  sinking  consists  of 
thorough  treatment  of  the  measures 
through  which  it  is  desired  to  sink,  thus 
rendering  them  practically  watertight 
by  the  injection  of  cement  into  all  the 
existing  fissures  or  cracks  in  the  ground 
previous  to  the  commencement  of  actual 
sinking  operations. 
Among  various  instances  of  the  ap- 

plication of  the  process,  is  that  at  Hat- 
field Main  Colliery,  and  here  cementing 

was  decided  upon  for  sinking  through  the 

heavily  watered  porous'  new  red  sand- stone, and  was  commenced  on  the  lands 
which  had  so  far  proved  successful  in 
ordinary  stratified  measures.  In  this 
case,  however,  it  was  soon  discovered 
that  in  these  measures  the  ordinary 
cementation  process,  alone,  was  of  no 
service,  it  being  found  practically  im- 

possible to  introduce  cement  into  the 
ground  to  any  useful  purpose,  as  it  was 
wa.shed  out  by  the  pressure  of  the  water. 
Instead,  however,  of  discarding  the  pro- 

cess altogether,  the  work  was  persevered 
with,  until  finally,  all  difficulties  were 
overcome  by  the  introduction  of  the 
mechanical  process  of  precipitation 
which  facilitated  the  introduction  of  the 
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n: cement  into  the  ground.  Two  chemical 

solutions  were  employed,  the  properties 
of  which  produced,  when  mixed,  the 
formation  of  the  gelatinous  precipitate, 
which,  by  sealing  the  pores  of  the  sand- 

stones in  the  walls  of  the  fissures  and  the 

loose  material  in  the  fissures,  permitted 
the  introduction  of  the  cement.  The 
chemicals  used  in  this  instance  were 

silicate  of  soda  and  sulphate  of  alumina 
and  the  most  efficient  precipitation  effect 
was  obtained,  by  experience,  in  the  de- 

gree of  concentration  of  the  respective 
solution.  The  lining  of  the  two  shafts 
consisted  throughout  of  ferro-concrete. 

At  Rossington  Colliery,  cementation 
was  effectively  applied  during  the  sink- 

ing through  water-bearing  limostoije.  A 
claim  which  might  be  justly  made  for  the 
cementation  process  was  its  comparative 
safety.  It  made  the  work  of  the 

pit-sinker  more  secure,  and  reduced  the 
liability  to  shaft  accident  due  to  a  fall 
of  bad  ground.  The  chemical  solutions 

which  were  employe<l  at  Hatfield  Main 
had  the  effect  of  lubricating  the  fissures 
and  allowing  the  introduction  of  the 

cement.  In  many  cases  the  quantity  of 
water  in  pit  shafts,  especially  in  North 
Wales  was  accepted  as  a  necessary  evil, 
but  not  to  a  necessity.  If  collierv  man- 

agers knew  what  could  be  done  by  the 
cementation  process,  they  would  make 
effort.s  to  get  their  mines  dry.  Verv 
great  benefits  could  be*  secured,  which 
took  a  great  load  off  the  shoulders  of  the 
manacer.  At  Vimy.  near  where  British 

ti-oops  h.<ive  been  fichtinT.  two  shafts 
were  sunk  through  chalk.  The  ground 
was  very  wet,  but  was  cemented  to  a 
depth  of  130  yards,  and  they  had  not  one 
bucket  of  water. 

  @   

LOST  Ol'TPUT  FROM  COAL  MINES 

THE  present  wastage  of  man-power, 
with  a  corresponding  loss  in  the  na- 

tional output  of  fuel,  is  of  such  import- 
ance as  to  call  for  the  introduction  of 

measures  which  will  ensure  to  the  na- 
tion the  full-time  service  and  labor  of 

every  mine  worker.  Thousands  of  min- 
ers have  during  this  year  worke<l  only 

part  time,  the  districts  which  have  suf- 
fered most  being  perhaps  the  North  of 

England,  South  Wales,  and  Monmouth- 
shire and  Scotland.  It  has  boon  stated 

that  the  miners  in  Fifeshire  and  other 

districts  have  had  just  three  ilays'  work 
per  week  since  the  beginning  of  the  pre- 

sent year,  and  that  shortage  of  trucks 
has  been  responsible  for  laying  several 

pits  idle  many  days  recently  in  the  east- 
em  valleys  of  Monmouthshire.  For  this 
state  of  things  there  is  a  remc  ly,  which, 

though  not  altogether  a  prol  "able  one 
from  a  pre-war  point  of  view,  has  much 
to  commend  it  in  present  circumstances. 
This  remedy  would  be  secured  by  giving 

effect   to   the   following: — 

1. — Every  working  colliery,  irrespec- 
tive of  the  general  demand  for  coal, 

should  bring  to  bank  the  la-gest  pos- 
sible amount  of  coal — that  is.  everj' 

mine  worker  should  have  wholi'-time  em- 
ployment. 

2. — In  the  case  of  transport  difficulties 

or  irregular  demand  for  coal,  the  surp- 
lus output  should  be  stored;  at  some 

collieries  the  small  coal  could  be  con- 
verted into  briquettes  and  stored  in  this 

form  for  future  use. 

3. — If  the  stores  of  coal  were  likely  to 
become  too  large  (the  nation  would  be 
the  better  for  having  a  reserve  store  of 
some  millions  of  tons)  short  time 
should  not  be  introduced,  but  specially 
selecte<I  collieries  should  be  closed  down 
and  the  labor  thus  relea.sed  transferred 

to  the  ironstone  mines  or  to  other  in- 

dustries or  works  of  national  import- 
ance. 

Handling   and   Weathering 

The  disadvantages  of  coal  storage  are: 

— (a) — Loss  due  to  cost  of  handling;  (b) 
— loss  due  to  weathering;  and  (c) — pos- 

sibility  of  spontaneous  ignition. 

The  cost  of  storing  the  coal  and  then 
removing  it  from  the  stock  ground  will, 

of  course,  depend  on  the  facilities  pro- 
vided for  handling;  but  the  amount  spent 

in  this  way  will  only  be  a  very  small 
fraction  of  the  present  national  loss  due 

to  capital,  labor,  and  plant  being  em- 
ployed only  part  time.  Stock  grounds 

or  coal  stores  would  be  so  situated  as  to 

suit  the  requirements  of  each  particular 
colliery  or  group  of  collieries.  The  coal 
in  most  cases  would  be  stored  at  or 

near  the  pit  mouth — i-e.,  at  the  point  of 
production;  but  it  might  also  be  stored 
in  some  cases  at  or  near  the  docks,  and 

if  transport  facilities  allowed  consum- 
ers might  bo  given  the  option  of  stor- 
ing against  their  future  demands. 

The  loss  due  to  weathering  need  not 
cause  much  concern,  since  it  would  not 
be  large  from  the  pecuniary  point  of 
view.  Colliery  owners  could  in  many 
cases  select  for  storage  the  coals  which, 

owing  to  their  physical  properties  and 
chemical  composition,  are  most  immune 

from  the  effects  of  weathering  or  stor- 
age. Some  tests  on  the  effect  of  expo- 

sure on  certain  coals  yielded  the  follow- 

ing results: — 
Doncrintion    of  StorsEe  EfToct    on    Cnl- 
Coal  Condition.  orific    Power. 

B  p  n  K  n  I   coal.      Lnrtie      stocks      Depth  of  stock. 
India  cxpowd       for        4   ft.     AveroKC 

12  months  in        loss.   7.6' f. 
the   oi>cn. 

•Scotch   anthra-     Sample   expos-       Loss   3.3*;^' 
cite  cobbles  e  d     to     all 

weathers      in 
Eneland     for 
2'',    years. 

•Scotch       house     Sample  expos-      Loss   P.4'> 
coal  ed     as    above 

for  2^4   years 

•These  coals,  if  stored  in  lanre  quantities,  would 
not  show  such  a  loss,  as  the  coal  which  is  covered 
by   the   overlyintr    layers   would   l>e   protecteil    from 
tiie  etTects  of  the  weather. 

Spontaneous   Ignition 

Under  rjfasonable  conditions  of  stor- 
age, anv  loss  due  to  spontaneous  igni- 
tion will  be  infinitesimal.  Coals  which 

are  specially  susceptible  to  spontaneous 
firinir  are  in  most  ca.ses  well  known  and 
comnnrativcly  few  in  number.  The 
stocks  under  the  scheme  proposed  would 
be  accessible  to  complete  supervision, 
and  as  n  precaution  the  following  points 

should  he  obser\-ed: — 
1. — The  depth  of  the  stacks  .should  be 

kept  within  the  safe  limit;  n  large  mass 

of  coal  is  more  likely  to  heat  than  a 
mass   or   stack   of  moderate   depth. 

2. — The  presence  of  sulphur  in  the 
form  of  iron  pyrites  may  be  a  source 
of  heat  owing  to  the  reaction  between 
the  sulphur  and  oxygen.  Thus  the  coal 
stacked  should  be  as  free  from  iron 

pyrites  or  brasses  as  is  practicable. — 
Times  Engineering  Supplement. 

  ©   

LARGE  TRADE  INCREASE 

CANAD.\'S  trade,  exclusive  of  imports 
and  exports  of  coin  and  bullion  and  of 
forengn  merchandise  shipped  through, 
increased,  according  to  a  statement  by 
Hon.  J.  D.  Reid,  Minister  of  Customs,  by 
almost  one  hundred  million  dollars  in 

July  last,  as  compared  with  July,  1916, 
and  by  nearly  $290,000,000  in  the  four 
months  ended  July  31,  in  comparison 
with  the  like  period  last  year.  The  value 
of  merchandise  entered  for  consumption 
in  July,  1917,  was  $90,181,595,  and  jn 

July,  1916,  was  $63,622,687.  Goods  en- 
tered for  consumption  in  the  four 

months  of  the  present  fiscal  year 
amounted  to  $382,100,850,  as  against 

$249,867,867  in  the  like  period  of  1916. 

Exports  of  domestic  goods  reached  $177,- 
366,148  in  July  last  and  $507,854,  674  in 

the  four  months'  period.  They  were 
$104,964,270  in  July,  1916,  and  $350,- 
345,305  in  the  first  four  months  of  the 
last  fiscal  year. 

Exports  of  foreign  merchandise  have 
shown  a  decided  falling  off.  They  were 

in  July  only  $2,850,372  and  in  the  four 
months  $11,604,620,  while  in  the  same 
periods  of  1916  they  reached  $55,637,340 
and  $122,627,072  respectively. 

Of  the  imports  for  consumption.  $49,- 

442,400  in  July  were  dutiable  and  $40,- 
739,195  were  on  the  free  list.  During 
the  month  Customs  duties  were  collected 

to  the  amount  of  $14,241,047,  as  com- 
pared with  $11,071,100  in  July.  1916.  Of 

the  imports  in  the  four  months'  period $202,470,345  were  dutiable,  and  the 
duties  collected  totiilled  $60,528,738,  as 

compared  with  $46,063,507  in  1916. 
There  was  a  decided  increase  in  ex- 

ports of  animals  and  their  products  in  the 

periods  covered  by  the  statement.  Ex- 
ports of  acricultural  products  in  July 

about  ef|ualled  those  of  July.  19K>.  but 
there  was  an  increase  of  $34,000,000  in 
the  exports  of  these  goods  in  the  four 
months  of  the  present  year  as  compared 
with  the  like  period  of  last  year.  The 
irreatp<>t  increase  was  in  manufactures. 
Manuf'ic'ured  (roods  to  the  amount  of 
104  619.862  were  sent  out  of  the  country 

in  Julv.  and  to  the  amount  of  $237,480.- 
.303  in  the  four  months  of  this  year. 

In  Julv.  1916.  exnorts  of  mnnufacturcs 
were  valued  nt  $38,264,136.  and  during 
the  first  four  months  of  that  year  they 
were  $119,824,138. 

The  truly  big  man  does  not  take  ad- 
vantage of  his  fellows  nor  take  offence 

at  trifles. 

He  who  helps,  gets  helped.  That  is 
simply  another,  as  well  as  homely,  way 
of  expressing  the  golden   rule. 
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STEEL  INDUSTRY  DEVELOPMENTS 
The  War-Created  Stimulus  given  the  Steel    Industry  is  Reflected  alike  in  the  Nature 
and    Application  of    New  and    Improved    Equipment    bemg    Installed    and    Developed. 

TURBO-BLOW EltS  FOR  BLAST  FUR- 

NACES—IL* 
By  R.  H.  Rice  and  S.  A.  Ross. 

UNTIL  recently  there  has  been  
a 

considerable  difference  in  the  effi- 

ciency of  utilization  of  blast  fur- 
nace gas  as  between  the  steam  engine  and 

the  Kas  engine,  but  the  latest  types  of 
steam  turbines  permit  a  steam  plant  to 

be  operated  with  the  same  output  of  elec- 
tric power  to  the  mill,  while  also  fur- 

nishing sufficient  gas  for  blowing  pur- 
poses, as  plants  containing  gas  engines, 

by  the  use  of  a  very  reasonable  amount 

of  make-up  coal,  as  will  be  seen  in  the 
accompanying  table,  under  Charges,  Dol- 

lars per  year.  Therefore,  the  cost  of 
fuel  is  one  of  the  smaller  considerations 

in  judging  the  relative  merits  of  these 
two  types  of  installation;  whether  the 

price  of  coal  is  high  or  low,  the  com- 

parison i-ests  on  other  grounds. 
Even  with  less  efficient  turbines  the 

cost  of  coal  for  make-up  is  only  one  of 
the  items  which  enter  into  the  complete 
cost  of  operation,  and  we  can  make  up 
a  proper  comparison  of  gas  engine  and 
steam  turbine  plants  by  adding  both  the 
fixed  charges  and  the  running  charges  in 
each  case,  and  adding  the  excess  cost 

of  coal  in  the  tui-bine  plant,  if  any;  and 
that  plant  which  gives  the  least  total 

with  these  figures  is  the  better,  regard- 
less of  its  thermal  efficiency. 

Blast    Furnace   Cost   Accounting 

Blast  furnace  and  steel  mill  plants 
have  established  certain  arbitrary  sub- 

divisions for  convenience  in  cost  account- 

ing; blast  furnace  cost,  gas  purifying 
cost,  gas  power  station  costs,  etc.,  be- 

ing kept  as  independent  groups  and 
charges  being  made  from  one  department 
to  another.  These  sub-divisions  are  not 
used  here.  The  gas  from  the  furnaces 
is  used  for  the  following  purposes:  Blow- 

ing the  furnaces,  pumping  the  necessary 
water  for  use  about  the  blast  furnace 
and  in  steel  mills,  and  generating  elec- 

tricity for  driving  the  steel  mill  and  all 
auxiliary  apparatus  about  the  blast  fur- 

nace plant. 

On  this  basis  complete  plants  have 
been  laid  out  for  a  steel  mill  as  an  ad- 

junct to  four  blast  furnaces,  one  of  these 
plants  operated  by  gas  engines  and  the 
other  by  steam  turbines.  These  have 

been  called  "Typical  Gas  Plant,"  and 
"Typical  Steam  Plant,"  respectively. 
These  plants  include  a  blast  furnace 
blowing  station,  an  electric  generating 
station  and  a  pumping  station.  The  fig- 

ures used  for  operation,  including  the 
amount  of  carbon  burned  in  the  furnaces, 
gas  supplied,  electric  power  produced, 
water  pumped,  etc.,  are  all  representa- 

•From  a  paper  read  before  the  Engineers'  So- 
ciety  of   Western   Pennsylx'ania. 

•••Of  the  EnKineerinK  and  Turbine  Rcaearch 
Departments.   General  Electric  Co..  Lynn.  Mass. 

tive  of  actual  blast  furnace  and  mill 
conditions.  The  costs  have  been  careful- 

ly collected  and  adjusted  to  represent 

prices  i-uling  in  November,  1916. 
Gas  Plant  Constituent 

In  the  four-furnace  gas  engine  plant 
there  is  included  a  gas-electric  and  gas 
blowing  station  with  the  necessary  steam 
spares  for  emergencies.  It  also  includes 

a  boiler  house  supplying  steam  for  vari- 
ous purposes  and  fired  by  gas  when  it 

is  sufficient,  and  by  coal  when  it  is  not. 
There  are  also  proper  gas  washing  and 

pumping   stations. 
The  plant  will  be  of  proper  size  to  sup- 

ply all  the  blast  furnace  demands  of  r|ir, 

water,  steam  and  electricity.  In  addi- 
tion it  will  supply  during  week  day  work- 
ing hours,  5,000  kilowatts  per  furnace, 

and  4,450  gallons  of  water  per  minute 
per  furnace  for  steel  mills.  During  the 
time  when  gas  is  insufficient  to  enable 
the  full  output  of  the  steel  mills  to  bo 

produced,  coal  will  be  used  for  make-up, 
the  cost  of  which  is  included  in  the  fig- 
ures. 

The  carbon  burned  or  gasified  in  the 
furnace  is  taken  at  12,8,35  short  tons  per 

furnace  per  month.  This  corresponds  to 
400  tons  of  pig  per  day,  with  a  coke 
rate  of  2,100  pounds  per  long  ton,  or  500 

tons  per  day  with  a  coke  i-ate  of  1,700 
pounds  per  long  ton. 

Typical  Turbine  Plant 
The  four-furnace  steam   turbine  plant 

contains  boilers  and  turbo-generators  of 

sufiicient  capacity  to  make  the  output  to 
steel  mills  of  water  and  electric  power 

equal  to  that  of  the  typical  four-furnace 
gas  plant  previously  given.  The  power 
house  will  contain  six  turbo-blowers  and 

three  12,000  kilowatt  turbo-generators 
with  the  necessary  auxiliaries  including 

pumps  for  supplying  all  of  the  water 
used  about  the  plant,  boiler  feed  pumps, 
feed  water  heater,  etc. 

The  steam  conditions  will  be  such  as 
are  used  in  modern  electric  stations,  235 

pounds  per  square  inch  gauge,  200  de- 
grees superheat  and  28.5  inch  vacuum. 

It  turns  out  that  no  coal  is  needed  on  th^ 
average,  but  to  equalize  poor  gas  supply 

and  excess  power  demands,  an  amount  is 
used  to  bring  the  operation  on  a  par  with 
that  of  the  gas  engine  plant. 

It  is  to  be  noted,  however,  that  even 

with  150  pounds  and  28  inches  vacuum,  a 
steam  plant  would  make  a  good  showing, 
of  course  including  the  cost  of  the  coal, 
which  would  then  be  greater. 

Cost  Comparisons 

Comparisons  have  been  made  by  other.^ 
between  gas  engine  and  turbine  plants 
using  estimated  figures  for  the  most 
part.  Such  figures  started  out  with  an 
assumed  amount  of  blast  furnace  gas 

produced  per  ton  of  iron  and  with  a  full 
load  test  figure  for  gas  engine  efficien- 

cies; and  practically  100  per  cent,  volu- 
metric efficiency  of  reciprocating  blovying 

tubs.  All  such  suppositions  are  avoided 
in   the  present  comparison.      All   of  the 

COMPARATIVE  COSTS  FOR  TYPICAL  FOUR-FURNACE  PLANTS 

First  Costs 

Gas engine 

Primary  washers       ?    131,1-50 

Secondary  washing  station    300,000 

Gas  pipe  from  boiler  house    212,500 

Boiler  and  piping    167,500 

Boiler  house      41,250 

Electric  station  apparatus    3,250,000 

Electric  station  house       250,000 

Blowers,  etc    1,812..500 

Blowing  station  house      237,500 

Pumping  station,  standpipe,  conduits    787,500 

$7,190,000 Charges — Dollars  Per  Year 

Gas 
Running  charges: —  engine 

Primary  gas  washers     v        -.100 

Secondary  gas  washers    42,000 

Boilers       l^-OOO 

Electric  station       90,000 

Blowing   station       49,500 

Pumping  station       6,000 

Running  charges,  total        $201,600 
Fixed  charges  at  13  per  cent          934,,500 
Coal       21,652 

Total  charges     $1,157,752 

Steam 

turbin-5 $131,250 

609,200 
123,750 

745,600 

69,200 726,416 

69,200 
293,481 

$2,768,100 
Steam 

turbine 

$     2,100 

52,750 

68,2.50 

42,000 

4,000 

$169,100 359,800 

78,352 

$607,252 
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data  is  secured  from  plants  in  actual 
operation,  and  this  information  is  used 

in  such  a  way  as  to  avoid  assumptions 
of  fundamental  values. 

Taxes,  interest  and  obsolescence  or 
amortization  are  included  under  the  head 

of  fixed  charges.  (Depreciation  is  sup- 
posed to  be  divided  between  repairs, 

maintenance  and  obsolescence).  Fixed 

chargres  are  taken  throujrhout  at  13  per 
cent.  This  is  a  customary  fitrure  for  gas 
engine  plants.  Steam  turbine  electric 
stations  often  use  a  lower  figure  in  the 
neighborhood  of  11  per  cent.;  therefore, 
the  use  of  a  figure  13  per  cent,  through- 

out is  relatively  favorable  to  the  gas  en- 
gine case.  The  fixed  charges  include  the 

following  items: — 
Per  cent. 

Interest    (on    bonds    or   capit;il    in- 
vested)         5 

Taxes          1 
Insurance        1 

Obsolescence  (amount  laid  by  as  a 
sinking  fund  to  retire  or  amor- 

tize the  plant)          6 

13 

The  running  charges  include  operating 
charges  and  also  charges  for  mainten- 

ance and  repairs,  so  as  to  keep  the  plant 
in  first  class  condition  up  to  the  time  it 
is  fully  amortized.  Total  charges  are 
found  by  adding  fixed  charges,  running 
cliarses  and  cost  of  coal.  Make-up  coal 
is  used  under  emergency  conditions  and 
the  cost  of  it  is  included  in  the  total 
charges  mentioned.  Coal  is  taken  at  $2 
per  long  ton  delivered  at  the  fireroom 
door,  with  13,500  British  thermal  units 

per  pound. 

The  runnincr  charges  of  the  turbo- 
blowing  apparatus  are  taken  from  the 

actual  figures  of  cost  of  a  turbo-blowing 
station  which  had  been  in  use  seven  years 

— but  adjusted  by  increasing  them  2n 
per  cent,  to  represent  November,  1916, 
conditions.  The  running  charges  for  the 

turbo-generating  apparatus  are  represen- 
tative fiprures  from  central  power  sta- 

tions, similarly  adjusted. 

Heat  balances  of  furnace  during  aver- 
age week  day  working  hours  are  given 

below.  There  is  a  margin  on  the  aver- 
age for  fluctuation  of  gas  and  load.  The 

figures' are  as  follows: — 

Gas  Engine  Plant 

Million 
B.  T.  U.  Per 

per  hr.  cent. 
Boilers          r,2  5.8 
Electric  station      380  3.5.3 
Blowinir   station          88  8.2 
Stoves         323  30.0 

Margin         223  20.7 

1,076       100  0 

The  fisures  for  British  thermal  units 

for  the  turbine  plant  are  divided  propor- 
tionally to  the  steam  consunption,  al- 

lowing 70  per  cent,  boiler  efficiency. 
These  sub-divisions  are  nearly,  but  not 
exactly,  comparable  with  the  iras  plant, 
the  internal  ga.s  washing,  electric  and 
steam  distribution  being  different.  The 
figures  are  as  follows: — 

Steam  Turbine  Plant 
Million 

B.  T.  U.  Per 

per  hr.  cent. 
Pumps  and  miscellaneous  .  .     81  7.5 
Turbo  generators       420  39.0 
Turbo-blowers         148  13.8 
Stoves        323  30.0 

Margin        223  20.7 

Deduct  heat  from  coal 1,195 .    119 
in.o 
11.0 

Heat  from   gas      1,076       100.0 

This  comparison  is  based  on  the  best  gas 
engine  figures  for  actual  performance 

which  have  come  to  the  authors'  atten- 
tion. The  use  of  the  figures  from  an- 

other and  larger  installation  would  ren- 
der the  use  of  make-up  coal  unnecessary 

except  under  circumstances  which  re- 
quire its  use  in  either  plant. 

The  results  show  that,  in  the  plants 
under  discussion,  the  gas  engine  plant 
will  cost  nearly  $4,500,000  in  excess  of 
the  steam  turbine  plant.  The  operating 
cost,  it  is  believed,  will  be  about  $550,500 
per  year  more  in  case  of  the  gas  plant. 

On  the  usual  basis  of  computation  em- 
ployed in  considering  the  advisability  of 

installing  more  economical  units  in  our 
central  power  stations,  the  savinc:  to  be 
realized  by  the  use  of  the  steam  plant 

would  justify  an  excess  first  cost  of  $5,- 
.505,000,  whereas  the  steam  plant  actu- 

ally costs  $4,422,000  less.  No  matter 
what  differences  of  opinion  or  of  fact  due 

to  locality  or  type  of  installation  m'ly 
be  applied  to  these  figures,  it  may  be 
accepted  as  certain  that  wherever  fixod 
charges  are  assessed  aeainst  the  power 
plant,  the  steam  turbine  will  show  a 
balance  in  its  favor. 

  @   
CANADA'S  SUGAR  BEET  INDUSTRY 

PROMISING 

THE  sugar  beet  is  one  of  the  best  crops 
in  Western  Canada.  With  the  necessary 

labor  and  capital,  it  is  stated  a  most  suc- 
cessful industry  could  be  built  up. 

In  Southern  .Alberta  the  area  suited 

to  the  growth  of  sugar  beets  is  greater 
in  extent  than  any  two  of  the  largest 
producing  districts  in  the  United  States. 

Thafmore  has  not  been  heard  of  the  pos- 
sibilities of  this  crop  in  .Mberta  is  due 

to  the  success  of  the  farmer  in  grain 
growinc:  and  stock  raisincr.  But.  just  as 
a  hieher  quality  of  crain  with  larger 
yields,  is  produced  in  Western  Canada 
than  in  the  older  districts,  so  beet.s  prown 

here  trenerally  contain  a  higher  percent- 
age of  sugar  and  yielil  a  crcater  tonnaee 

to  the  acre  than  those  grown  elsewhere. 
Beets  with  a  sugar  content  of  20  per 
cent,  have  been  grown  in  successive 
years,  and  growers  are  confident  that 
this  percentage  can  be  maintained  with 
larire  crops. 

In  1915  the  consumption  of  sugar  in 

Alberta  was  approximately  42.000.000 
pounds;  in  British  Columbia.  33,000.000; 
in  Saskatchewan.  50.000,000.  and  in 
Manitoba.  43.000,000  pounds,  making  a 
total  for  the  western  provincec  alone  of 

168,000.000  pound.t.       The  total  produc- 

tion of  sugar  in  the  whole  of  the  Do- 
minion amounted  to  37,000,000  pounds. 

A  large  market  is  therefore,  right  at  the 

door.  Alberta  alone  has  an  area  suffi- 
ciently large  to  produce  sugar  for  the 

needs  of  Western  Canada,  and  also  to  ex- 
port large  quantities. 

  @   

CANADA'S  PULP  INDUSTRY 
THE  progress  that  Canada  is  making 

toward  becoming  the  world's  centre  for 
the  manufacture  of  pulp  and  paper  is  in- 

dicated in  figures  recently  published  by 

the  Department  of  Trade  and  Commerce. 

For  the  year  ended  July,  1916,  the  ex- 
ports of  paper  amounted  to  $21,678,868, 

of  which  88  per  cent,  went  to  the  United 
States  and  5.2  per  cent,  to  the  United 
Kingdom.  This  total  is  an  increase  of 
31  per  cent,  over  the  figures  for  the  year 
previous.  The  first  export  shipment  of 

paper  from  Canada  was  made  in  1892. 
The  total  exports  for  1902  were  but  $24,- 
000  and  for  1913  only  $6,327,000. 

The  total  exports  of  paper,  pulp,  and 

pulpwood  for  the  year  ended  July,  1916, 
were  $40,865,266,  of  which  the  United 
States  received  87  per  cent,  and  the 

United  Kingdom  6  per  cent.  The  in- 
crease over  the  previous  year  was  27  per 

cent.  On  the  other  hand.  Canada  im- 
ported, during  the  year  ended  July,  1916, 

$6,327,398  worth  of  paper  and  manufac- tures of  paper. 

The  foreeoine  facts,  in  conjunction 
with  the  use  by  Canadian  pulp  and  paper 

mills  of  nearly  $9,500,000  worth  of  pulp- 
wood,  indicate  the  tremendous  drain  upon 

Canadian  pulpwood  resources,  accordinir 
to  a  statement  issued  by  the  conservation 
commission.  This  drain  is  likely  to  in- 

crease rather  than  diminish,  in  view  of 

the  rapid  depletion  of  accessible  supplies 
of  timber  suitable  for  pulpwood  in  the 
United  States. 

If  this  great  source  of  national  wealth 

is  to  be  perpetuated,  much  more  strin- 
gent measures  than  in  the  past  must  be 

taken  to  prevent  destruction  by  fire  and 
to  insure  the  rcstockinc  to  valuable 

species  of  cut-over  and  burned-over 
areas. — "Monetary  Times." 

MOVING   A   BLA.ST  FURNACE. 

MOVING  a  blast  furnace  is  .something 
new  in  the  iron  and  steel  industrv,  but 
this  has  been  undertaken  by  the  Algoma 

Steel  Co.,  which  has  purcha.sod  the  No. 
2  furnace  of  the  former  Canada  Iron 

Corporation,  Midland.  Ont..  and  is  now 
mo\'ing  the  entire  furnace,  includintr 
stoves,  boilers  and  buildings,  in  fact 

ever>'thing  but  the  foundations,  from 
Midland  to  Sniilt  Ste.  Marie,  a  di.stance 
of  about  400  miles.  The  steel  company 

purchased  this  unu.sed  fumnre  bernu.so  it 
pxpfvted  that  it  could  dismantle  the 
plant  and  re-etrct  it  in  much  quicker 
time  than  a  new  furnace  could  Iv  built 
under  the  present  conditions.  Thi.«  is  a 
275-ton  stack.  The  contract  for  mo\-ine 
material  required  for  it-'  re-erection  and 
enlareement  has  b«v>n  placed  with 
Arthur  G.  McKeo  A  Co..  consulting  and 

contractinir  engineers,  Cleveland. 
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NAIL   DIE   GRINDING    MACHINE 

THE  rapid  and  accurate  grind
ing  of 

nail  machine  dies,  is  a  pre-requis- 
ite  in  the  economical  operation  of 

nail  machines.  In  connection  with  their 

line  of  nail  machines,  sleeper  &  Hart- 
ley, Inc.,  Coaticook,  P.Q.,  have  designed 

the  die  grinding  machine  illustrated 
herewith,  and  are  now  marketing  it  for 
use  with  dies  of  all  kinds. 

The  machine  is  provided  with  two 

wheels,  mounted  on  a  double-ended  spin- 
dle.    One  of  these  wheels  is  for  squaring 

and  uniformly  ground  dies  can  be  pro- 
duced without  the  aid  of  a  skilled  me- 

chanic. 
Normal  equipment  of  the  machine 

consists  of  one  die  holder  to  custom- 
er's specification,  an  additional  die 

holder  being  required  for  each  section 
of  die  stock.  The  machine  is  furnished 
with  countershaft,  weighs  .350  lbs.  net, 
and  occupies  a  floor  space  of  16  in.  by 
22    in. 

— ?s:, — 

OFFSET   DRILLING   ATTACHMENT 

INCREASED  refinements  in  nearly 
every  branch  of  machine  construction 
and  design  have  made  corresponding  de- 

mands on  machine  tool  designers.  One 
result  of  this  has  been  to  stimulate  to 
the  production  of  subsidiary  devices  and 
apparatus  whereby  not  only  is  the 
handicap  of  deficient  equipment  remov- 

ed from  the  designer,  but  the  producer 
in  the  shop  receives  additional  facilities, 
so  that  many  hitherto  impossible  or 
troublesome  operations  are  performed 
conveniently. 

A  device  of  this  nature  is  illustrated 

herewith,  the  two  operations  shown  de- 
monstrating its  applicability  to  work  of 

a  widely  varying  character  not  commer- 
cially feasible  hitherto.  The  drilling  of 

a  hole  in  a  high  speed  pullev  rim  in 
order  to  fix  an  oil  tube  will  throw  the 
pulley  seriously  out  of  balance, 
shown  in  Fig.  1,  the  offset  drilling  at- 

tachment enables  this  obiection  to  be 
overcome.     Numerous   applications   of  a 

like  nature  will  suggest  themselves  such 
as  drilling  holes  in  engine  crank  shafts 

for  balancing  purposes,  or  for  distribu- 
tion of  lubricant.  It  further  enables  de- 

signing engineers  to  embody  in  their  de- 
signs ideas  which  are  avoided  at  the 

present  time  due  to  lack  of  proper  means 
for  drilling  in  out  of  the  way  places. 

The  method  of  using  shown  in  Fig.  2 

is  practically  useful  in  jig  and  fixture 

work  as  well  as  in  straight  manufactur- 
ing. By  using  a  counterbore  or  end  mill 

of    suitable    dimensions,    internal    bosses 

NAIL    DIE     GRINDING    MACHINE. 

the  dies,  and  guides  for  this  purpose  are 
provided  upon  the  work  rest, — the  other 
wheel  has  a  V-shaped,  formed  edge,  and 
is  intended  for  grinding  the  pointed  dies. 
Below  this  wheel  a  table  is  mounted  on 
the  machine  frame  for  vertical  travel, 
and  is  adjustable  to  and  from  the  wheel 
by  a  screw  and  hand  wheel.  This  table 
carries  a  support  adapted  to  receive  the 
holder  in  which  the  die  is  mounted  for 
grinding,  the  support  being  adjustable 
laterally,  so  as  to  bring  the  dies  into 
line  with  the  wheel. 

The  die  holder  itself  may  be  rotated  in 
the  support  so  as  to  locate  the  die  at 
will  in  any  one  of  three  grinding  posi- 

tions. When  positioned,  the  die  (to- 
gether with  its  holder  and  support)  is 

reciprocated  to  and  fro  past  the  wheel, 
■while  the  whole  table  may  be  fed  to  or 
from  the  wheel  as  desired. 

Operation  of  the  machine  is  easily  ac- 
c/aired  by  unskilled  labor  and  accurately 

I'lG.    1.     DRILLING    OIL    HOLE    IN    PULLEV 
WITH    OKFSET   DRILLING    ATTACHMENT. 

FIG       2— OFFSET      DRILLING      ATTACHMENT 
FACING  INTERNAL  BOSS  ON   FIXTURE. 

on  castings,  automobile  parts,  etc.,  may 
be  faced  off  with  ease  and  accuracy, 
this  field  of  application  being  greatly 
widened  by  the  use  of  a  compound  slide 
mounted  on  the  drill  press  table  by 

which  end  milling  can  be  down  in  other- 
wise inaccessible  positions. 

This  device  is  built  by  the  H.  E.  Har- 
ris Engineering  Co.,  Bridgeport,  Conn., 

in  eight  sizes  to  fit  every  standard  make 
and  size  of  drill  press  or  similar  ma- 

chine. The  entire  mechanism  is  contain- 
ed in  a  single  casting  which  is  clamped 

to  the  lower  end  of  the  spindle  sleeve 
by  which  it  is  fed  down  to  the  work 
while  the  spindle  imparts  motion  to  the 
drill  through  a  train  of  heat  treated 
vanadium  steel  gears.  The  attachment 
can  therefore  be  swiveled  among  the 
centre  of  the  drill  press  spindle  to  the 

position  which  is  most  convenient  for 
the  operator. 

One  holder  is  furnished  with  each  at- 
tachment and  the  tool  or  drill  is  fitted 

to  this  holder,  which  has  a  positive  drive 
and  means  for  holding  the  tool  central. 

Tools  are  readily  changed  without  dis- 
turbing the  set  up  of  the  attachment  in 

the  drill  press. 
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MECHAMCALLY-OE'EHATEU   LAULE 
STOPPER 

THE  disadvantages  of  operating  a  ladle 
stopper  in  the  usual  manner  in  present 
practice  are  numerous,  o\vin>r  to  the  ex- 

treme heat  of  the  molten  metal,  its  lia- 
bility to  scatter  over  the  operators  and 

other  causes,  says  the  Iron  Age.  It  is 
apparent  that  the  ladleman  and  his 

helper  standing  on  the  platform  ad- 
jacent to  the  molds,  occupy  dangerous 

positions,  because  the  gases  escaping, 
while  the  mold  is  filling,  keep  the  metal 

in  motion  and  eruption,  frequently  caus- 
ing some  to  fall  on  the  operators.  Again, 

the  operators  are  sometimes  fatally 
burned  by  the  metal  escaping  from  a 
ladle  overturning  when  a  rope,  chain, 

hook,  or  other  part  of  the  hoisting  me- 
chanism breaks,  which  is  liable  to  occur 

at  any  time.     It  also  occasionally  hap- 

cylinder,  as  shown  by  the  illustration, 
the  piston  rod  of  which  is  connected  to 
the  sliding  plate  by  means  of  a  link  and 
lever.  Mounted  in  the  crane  cage  is  an 

air  valve  similar  to  those  used  on  pneu- 
matic hoists  having  flexible  tube  connec- 

tions to  the  cylinder  and  to  the  air  tank. 

The  ends  of  the  tubes  have  quick  de- 
tjichable  hose  connections.  A  tank  is 

attached  to  the  crane  and  is  supplied 

with  air  from  a  motor-driven  com- 
pressor. The  operation  of  the  device  is 

as  follows: 

After  the  ladle  full  of  molten  metal  is 

in  place  over  a  mold,  the  cranemen 
raises  the  lever  of  the  air  valve  ad- 

mitting air  under  pressure  to  the  cylin- 
der which  raises  the  stopper  thus  ad- 

mitting the  metal  to  flow  through  the 
nozzle  into  the  mold.  When  the  mold  is 
full,  the  lever  is  lowered  so  as  to  admit 

ence  of  gas,  dust  or  unbearable  light  con- 
stitute a  hazard  to  the  eyesight,  has  been 

developed  by  an  optical  firm.    That  it  will 

pens  after  partly  emptying  the  ladle, 
that  the  metal  violently  reacts,  the  es- 

caping gas  throwing  the  liquid  metal  to 
the  roof  of  the  building  and  rendering  it 
extremely   dangerous   for   the   operators. 

A  further  serious  objection  is  that  not 

infrequently  the  stopper  will  only  parti- 
ally close  the  nozzle  opening,  due  to  im- 

perfect construction,  thereby  allowing  a 

stream  of  metal  to  escape  when  the  noz- 
zle is  supposed  to  have  been  closed.  The 

nozzle  also  occasionally  breaks,  owing  to 
sudden  expansion  when  the  hot  metal 
strikes  it,  causing  a  leak,  so  that  while 
the  ladle  is  being  conveyed  from  mold 

to  mold,  the  metal  from  a  U-aky  nozzle 
striking  the  top  edges  of  the  molds, 

splashes  upon  the  operators  and  fre- 
quently burns  seriously. 

To  overcome  these  objections  and  ob- 
viate the  necessity  of  emplnying  ladle- 

men,  George  A.  Wettengel  has  devised 

an  improved  stopper  operating  mechan- 
ism in  which  the  operation  of  the 

stopper  is  entirely  under  th'-  control  of 
the  cranemen  or  the  pusher,  who  is  al- 

ways a  suflficient  distance  awiy  to  insure 
his  safety. 

According  to  U.S.  patent  No.  1,207,2.'>1. 
it  consists  of  a  mechaniojil  means  of 
raising  and  lowering  the  liidle  stopper. 
Secured  to  the  Indie  and  to  one  side  of 

the  usual   stopper  mechanism   is  an  air 

air  into  the  opposite  end  of  the  cylinder, 
which  lowers  the  stopper  and  stops  the 
flow  of  metal.  This  is  not  only  a  safety 
device,  but  it  is  also  a  labour  saver,  no 
ladleman  being  required. 

  ©   
UNBREAKABLE  GOGGLE  GLASSES 

A  SAFETY  glass,  which  has  a  wide 
scope  of  applicability  in  connection  with 
protective  goggles  and  masks  used  by 

workmen    where   flying   chips,   the   pres- 

SKETCH    SHOWING    CONSTRUCTION    OF 
UNBREAKABLE   LENS. 

appeal  to  machinists,  foundry  men,  weld- 
ers, sand  blast  operators,  etc.,  can  be 

gathered  from  the  fact  that,  although  the 

glass  can  be  cracked,  it  cannot  be  ac- 
tually broken  even  by  a  hammer  blow, 

while  in  cracking  there  is  no  flying  of 

splinters  to  jeopardize  the  eyesight  of 
the  wearer. 

"Resistal"  is  the  trade  name  of  the 

glass  used  in  the  manufacture  of  these 

safety  goggles  and  masks,  and  its  con- 
struction is  made  plain  by  the  accom- 

panying sketch.  It  comprises  two  layers 
of  perfect  optical  glass,  which  may  be 
plain  or  curved,  with  a  layer  of  celluloid 

interposed,  the  whole  being  welded — not cemented — into  a  solid  mass.  The  result 

is  a  crystal  that  has  every  virtue  of  the 
ordinary  glass,  with  none  of  its  dangers 
and  drawbacks;  it  has  at  the  same  time 
all  of  the  strength  and  safety  features 

of  the  celluloid  "light."  but,  unlike  cel- 
luloid, it  is  unscratchable.  is  rigid,  and 

absolutely  fireproof.  Neither  is  it  afl"ect- 
ed  by  water,  heat  or  cold,  and  the  cel- 

luloid layer  provides  a  heat-insulating 

medium  which  effectively  prevents  cloud- 

ing up,  due  to  moisture  condensation. 
Goggles  fitted  with  these  crysUls  are 

being  offered  in  a  variety  of  styles  to 
suit  individual  tastes  and  needs,  and  in 
either    clear,    amber    or    euphos     colors. 

goggi.es  may  have  the  outer  r.i  a.s.<  cracker  and  .sni.i,  the  i.ens  remains 
INTACT   WITH   THIS    PECUI.IAB    METHOD   OF   LENS   CON!<TRt'CTION. 
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by  Strauss  &  Buegeleisen,  37  Warren 
Street,  New  York  City.  The  firm  also 
supplies  the  crystals  in  special  forms  for 
use  in  industrial  masks.  It  is  stated  that 
these  gOKffles  have  been  adopted  for  the 
needs  of  the  Aviation  Corps,  U.  S.  Army, 
while  from  the  same  quarter  the  makers 
have  received  orders  for  a  large  number 
of  crystals  for  military  gas  mask  pur- 

poses. The  fact  that  the  glass  remains 
perfectly  gas  and  water-tight  even  when 
badly  cracked,  makes  it  ideal  for  use  in 
the  latter  application. 

  ©   
THE  HYDRAULIC  RAM 

IN  response  to  an  inquiry  from  one  of 
our  readers  concerning  the  operation, 
etc.,  of  the  hydraulic  ram,  we  have 
pleasure  in  reproducing  an  article  cov- 

ering same  which  appeared  in  our 
columns  some  years  ago,  believing  that 
by  doing  so  the  information  will  be  ap- 

preciated by  others  as  well. 
The  principles  underlying  the  con- 

struction and  operation  of  the  hydraulic 
ram  wore  recognized  as  early  as  1775  by 
John  Whitehurst,  who  in  that  year  com- 

municated to  the  Royal  Society  a  paper 
describing  a  machine   of  a   similar  type 

rises  and  lifts  the  check  valve,  allowing 
some  of  the  water  to  enter  the  air 
chamber  W,  compressing  the  air  and 
forcing  an  equal  amount  of  water  into 
the  tank  C.  When  the  water  in  the 
drive  pipe  comes  to  rest,  V.  closes,  V, 
opens,  and  the  cycle  is  repeated.  The 
pressure  may  for  an  instant  be  slightly 
less  than  atmospheric,  and  advantage  is 
taken  of  this  to  introduce  a  small 
amount  of  air  through  an  air  valve. 
This  air  replenishes  any  part  of  the  sup- 

ply in  the  air  chamber  which  may  be 
carried'  out  with  the  water. 

Although  the  ram  may  have  a  high 
efficiency,  it  is  wasteful  of  water,  and 
the  form  shown  in  section  in  Fig.  2  has 
been  devised  to  pump  pure  water  with 
a  minimum  of  waste.  Connection  is 
made  at  A  to  the  source  of  waste  water, 

which  may  be  any  polluted  water  avail- 
able. The  connection  to  the  potable 

water  should  preferably  come  from  a 
source  under  slightly  greater  head  than 
the  impure  water.  In  this  ram  the 
waste  water  consists  mainly  of  that  en- 

tering at  A  but,  in  part  from  that  enter- 
ing at  I  and,  if  the  capacity  of  the 

space  between  the  waste  valve  B  and  the 
check    valve     C     is     greater     than     the 

FIG.    1.— DIAGRAM    OF    OPERATION    OF 
HYDRAULIC    RAM. 

in  which  the  overflow  or  waste  valve 

was  operated  by  hand.  The  next  im- 
provement was  made  by  a  Frenchman, 

Joseph  Michael  de  Montgolfier.  He  was 
the  first  to  see  that  the  variable  pres- 

sure, produced  by  changing  the  velocity 
of  a  column  of  water,  could  be  utilized 
to  operate  the  valve.  Since  that  time, 
although  numerous  improvements  have 
been  made  in  the  way  of  securing  quick 
action  of  valves  by  aid  of  springs  and 
weighted  levers,  the  ram  is  essentially 
the  same  as  in  its  earliest  form. 

A  drive  pipe  A,  Fig.  1,  takes  water 
from  a  source  of  supply  H,  to  a  cham- 

ber which  contains  the  valve  V.  This 
valve,  which  opens  inwardly,  is  called 
the  waste  or  overflow  valve.  In  another 
part  of  the  same,  or  communicating 
chamber,  is  a  check  valve  V,  which  leads 
to  the  tank  into  which  water  is  being 
forced  and  which  has  a  water  level  con- 

siderably above  that  of  the  supply 
tank.  When  V_  is  opened,  the  column 
of  water  in  the  drive  pipe  is  set  in  mo- 

tion, and  will  finally  attain  a  velocity 
which  builds  up  a  pressure  under  V, 
sufficient  to  close  the  waste  valve.  The 
energy  of  the  moving  mass  in  the  drive 
pipe  cannot  immediately  be  dissipated, 
therefore,   the   pressure   in   the   chamber 

amount  of  water  delivered  per  pulse,  no 
impure  water  can  enter  the  chamber  D. 
In  this  ram  the  air  valve  is  placed  at 
E. 

The  hydraulic  ram  lends  itself  readily 
to  variable  demand,  which  can  be  met 
by  either  changing  the  weight  of  the 
waste  valve  or  adjusting  its  stroke.  Its 
greatest  field  is  in  the  water  supply  for 
small  towns  where  the  cost  of  mainten- 

ance and  attendance  must  be  kept  as 
low  as  possible. 

They  Took  Him. — John  Humphries  is 
telling  this  one  in  his  "Home  From  the 
Front"  scene:  "Fellow  appealed  at  the 
tribunal  'cos  he  'ad  one  foot  shorter  than 
the  other.  They  passed  'im  for  general 
service  :ibro:id.  The  ground's  very  un- 

even in  France." 
A  popular  archdeacon  whilst  out  one 

day  with  his  dog  and  gun  met  a  par- 
ishioner. 

"I  hope,"  said  the  archdeacon,  "you 
attend  church  regularly  and  read  your 

Bible?" 

"I  do  read  my  Bible,"  replied  the  par- 
ishioner, and  added,  in  a  severe  tone, 

"but  I  nowhere  find  that  the  Apostles 

went  out  shooting." "No,"  said  the  archreacon,  "the  shoot- 
ing was  very  bad  in  Palestine,  so  they 

went  fishing  instead." 
A  man  living  in  a  quiet  country  place 

invited  a  neighbor  to  dine  and  spend 
the  evening  with  him.  The  night  being 
dark,  when  it  was  time  to  go,  the  guest, 
who  had  done  himself  very  well,  beg- 

ged to  be  allowed  to  borrow  a  large 
lantern  in  the  hall  to  light  him  on  his 
way.  The  next  day  the  host  sent  his 
servant  round  with  the  following  note: 
"Dear  old  chap,  I  shall  be  glad  to  have 
back  my  parrot  and  cage  if  you  have 

finished  with  it." 
"Have  you  taken  anything  for  your 

complaint?"  asked  the  doctor  of  a  long, 
lank,  hungry-lookin?  mnn.  who  came  to 

him  complaining  of  being  "all  run  down," 
his  appearance  verifying  his  words. 

"Well,  I  ain't  been  taking  much  of 
anything.  Doc — that  is,  nothing  to  speak 

of.  I  tuk  a  couple  o'  bottles  o'  Pink- 
ham's  bitters  awhile  back,  an'  a  bottle 
of  Quackham's  invigorator,  with  a  couple 
o'  boxes  o'  Curem's  pills,  and  a  lot  o' 
quinine,  and  some  dandelion  tea  my  old 
woman  made.  I've  got  a  mustard  plaster 

on  my  back,  an'  a  liver  pad  on,  an'  I'm 
wearing  an  'lectric  belt,  an'  takin'  cod 
liver  oil  four  times  a  dav,  with  a  dose  or 

two  of  ginger  ev'ry  other  day;  'ceptin' 
for  that  I  ain't  takin'  nothin." 

The  Theatre  Habit. — TNvo  girlhood 
fi-iends  were  exchanging  confidence  over 
their  afternoon  tea. 

"I  saw  you  in  church,  dear,  yesterday," 
murmured  the  younger  one. 

"Oh,  you  were  there?  I  didn't  see 
you,"  gurgled  the  other. "Yes.  And  I  was  so  glad  to  see  that 

you  finally  induced  your  husband  to  ac- 

company you  to  divine  worship." 
"Yes,  Frank  came  along  with  me.  He'd 

much  rather  go  to  the  threatre,  but  the 
theatres  are  not  showing  anything  on 

Sundays  now.     But  he  disgraced  me." 
"Really?      In    church?      How,   pray?" 
"The  minister  read  four  chapters  from 

The  Acts  of  the  Apostles,  and  my  hus- 
band insisted  on  going  out  after  every 

act." 

Kind-Heart«d  Rena — The  wife  of  a 
successful  young  literary  man  had  hired 
a  buxom  Dutch  girl  to  do  the  housework. 
Several  weeks  passed  and  from  seeing 
her  master  constantly  about  the  house, 

the  girl  received  an  erroneous  impres- sion. 

"Ogscuse  me,  Mrs.  Blank,"  she  said  to 
her  misti-ess  one  day,  "but  I  like  to  say 

soniedings." "Well.  Rena?" 
The  girl  blushed,  fumbled  with  her 

apron  and  then  replied,  "Veil,  you  pay  me 

four  toUars  a  veek — " "Yes,  and  I  really  can't  pay  you  any 

more." 

"It's  not  dot,"  responded  the  girl:  "but 
I  be  villing  to  take  tree  tollars  till — till 

your  hunsband  gets  vork." 
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OIR     MET.VL-WOKKINC.     I'LANT     OUTLOOK     (ON- 
TI>"UES  BRIGHT 

AX  interesting  feature  of  the  Canadiar.  steel  situation 

durinjr  the  present  week  has  been  the  intimation 
by  the  Imperial  Munitions  Board  to  producers  that 

for  the  present  month  shipments  to  the  trade  must  be  of 
secondary  consideration  because  those  of  shell  steel  are 

running  behind  schedule.  The  latter  circumstance  is  of 

course  due  to  the  prevailing  hot  weather  at  this  season 

of  the  year,  which  militates  against  maximum  output  on 

the  part  of  the  men  employed  in  the  mills.  Taken  in  con- 
junction with  the  U.S.  steel  embargo,  which  went  into 

effect  on  the  15th  of  the  month,  the  position  of  domestic 

consumers  requiring  more  or  less  immediate  delivery,  is  by 
no  means  an  enviable  one. 

Price  fixing  by  the  .American  Government  is  still  under 

consideration,  and,  judging  by  appearances,  the  undertak- 
ing is  becoming  all  the  time  more  impossible.  Something 

approaching  two  months  has  now  elapsed  since  the  propa- 
ganda wa.s  inaugurated,  and  the  principal  result  to  date 

has  been  the  dislocation  of  the  market.  In  the  latter,  the 

tendency  has  been  towards  a  downward  readjustment  of 

prices,  and  doubtless  this  will  be  so  accentuated  in  the 

near  future  that  the  much  talked  of  "fixing"  will  be  fore- 
stalled and  therefore  unnecessary. 

The  curtailment  of  finished  shell  production  in  Canada 

has  so  far  had  but  little  effect  on  the  labor  situation, 

which  goes  to  show  that  a  great  majority  of  the  metal- 
working  plants  have  been  taking  time  by  the  forelock  in 
the  introduction  of  other  lines  of  product.  It  has  always 
been  our  view  that  a  grossly  exaggerated  estimate  of  the 

number  of  men  employe.!  in  munitions  making  cxi.sted, 
and  does  still  exist,  and  that  meantime  it  would  be  more 

correct  to  rate  the  operator  constituent  in  terms  of  thou- 
sands instead  of  by  hundreds  of  thousands  as  seems  to  be 

the  rule. 

The  impetus  given  steel  shipbuilding  in  Canada  has 

been  the  means  of  absorbing  much  of  the  overflow  help 

from  munitions-making,  besides  creating  new  opportuni- 
ties for  craftsmen  who  have  not  been  directly  involved  in 

that  industry.  We  do  n't  look  to  see  unemployment  de- 
velop to  anv  irrcnt  extent  as  a  result  of  even  the  complete 

cessation  of  munitions  niachininK,  steel  shipbuilding  and 
its  allied  industries  for  the  next  five  years  at  least,  being 

of  such  givrantic  proportions  as  to  ni-i-d  all  the  help — 
skilled  and  othenvise  that  may  be  procurable. 

To  what  extent  Canadian  metal-working  plants  are 

likely  to  participate  in  U.S.  Government  contracts  is  mean- 
time problematical,  however,  private  advices  from  Wash- 

ington, D.C.,  indicate  that  contracts  covering  a  miscel- 
laneous assortment  of  ship  and  munitions  production 

equipment  are  likely  to  be  procurable.  Ships'  anchors,  to 
mention  one  line  for  which  contracts  are  pending,  are 

called  for  in  quantity  up  to  20,000,000  pounds,  and  difficulty 

is  anticipated  in  placing  the  complete  order  in  the  States, 

plants  engaged  in  the  manufacture  of  these  products  in 
the  past  being  under  somewhat  of  a  handicap  because  of 
each  anchor  unit  being  a  departure  from  former  practice. 

It  is  understood  that  some  Canadian  metal-working 
interests  have  already  taken  action  as  regards  securing 
-American  Government  war  business,  with  what  success, 

however,  we  are  not  at  the  moment  in  a  position  to  say. 

Others  are  doubtless  anxious  to  bear  a  part  in  the  work, 

if  they  can  get  opportunity;  to  which  end,  information 
available  to  this  journal  is  at  their  disposal. 

.\CCIDENT  PREVENTION 

CONSERVATION  of  life  and  energy  has  probably 
never  before  been  so  deeply  impressed  upon  our 

minds  as  now.  The  need  of  preserving  and  protecting 

humanity  from  the  risks  of  permanent  or  temporary  dis- 
ablement, arising  from  industrial  activity,  has  been  much 

emphasized  by  the  knowledge  that  the  past  three  years  has 

shorn  us  of  much  of  that  man  power  which  is  so  indis- 
pensable to  our  national  development  in  the  arts,  crafts 

and  manufactures.  What  may  tend  to  increase  the  pos- 
sibilities of  accident,  and  likewise  the  responsibilities  of 

the  employer  and  the  employed,  is  the  advent  of  woman 
labor  into  the  ranks  of  metal-working  plant  operators. 
While  the  likelihood  of  accident  may  be  no  greater  in  one 

case  or  the  other — the  female  than  the  male,  the  fact  that 

the  so-called  weaker  sex  must  inevitably  take  a  prominent 

part  in  post-war  development,  should  be  a  stimulus  to 
those  concerned,  to  eliminate,  or  at  least  constrict  the 

opportunities  for  injury  that  have  ever  been  incidental  to 

most  phases  of  manufacture. 

While  safe-guarding  methods  and  devices  are  deserv- 
ing of  just  commendation  they  should  never  be  wholly 

relied  upon  as  an  infallible  proof  of  non-liability  to  injury. 
No  proposed  or  adopted  method  of  operating  or  guarding 

machine  mechanisms  should  be  termed  fool-proof,  even 

though  it  has  been  amply  demonstrated  that  it  is  practic- 

ally impossible  to  tamper  with  or  destroy  its  intended  pur- 

pose. The  mere  statement  that  a  thing  is  fool-proof  im- 

plies that  it  is  proof  against  a  fool's  meddling,  and  any 
fair-minded  person  would  or  should  resent  the  implication. 

It  is  invariably  within  the  power  of  the  workman  to 

"make"  or  "mar"  any  new  innovation — providing  its  effec- 
tiveness is  being  tried  for  the  first  time. 

It  does  not  pay  to  "force"  protection  on  factory  em- 
ployees, but  it  does  pay  to  have  them  realize  the  many 

advantages  that  are  to  be  derived  by  adapting  themselves 

to  the  changed  conditions.  Some  men  unfortunately  be- 
come easily  prejudiced,  and  will  for  a  time  do  all  in  their 

power  to  deter  rather  than  assist  such  methods  as  arc 
advanced  for  their  own  welfare  and  protection.  No  safety 

or  protective  device  can  be  entirely  successful  without  the 

absolute  co-operation  of  the  employees  it  is  intended  to 
serve.  If  a  safety  method  has  any  out-standing  advantages 

— and  few  have  not  n  fair  proportion,  it  should  be  the  duty 
of  the  workman  to  adapt  him.'elf  as  rapidly  as  possible  to 

the  conditions  which  it  imnoses.  hi'<;iUso  eventually  he  will 
be  the  chief  beneficiary. 
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SELECTED    MARKET    QUOTATIONS 
Being  a  record  of   prices  current  on  raw  and  finished  material  entering 

into    the   manufacture  of    mechanical  and    general  engineering   producU. 

PIG   IRON. 

Grey    forge.    Pittsburgh   $47  95 

Lake  Superior,  charcoal,  Chi- 
cago     68  00 

Standard  low  phos.,  Philadel- 
phia        87  00 

Bessemer,    Pittsburgh        55  95 

Basic.    Valley    furnace        53  00 

Montreal     Toronto 
Hamilton      

Victoria          60  00 

FINISHED    IRON    AND    STEEL. 

Per   lb.    to   Large    Buyers.      Cents 
Iron  bars,  base,  Toronto       5  25 
Steel   bars,    base,   Toronto ....     650 
Steel    bars,    -'    lu.    to   4    in. 

base         G  00 
Steel  l).irs,  4  In.  and  larger 

base          7  00 
Iron   bars,   base,   Montreal    . .     6  25 
Steel   bars,   base.    Montreal...     6  60 
Reinforcing  bars,  base         5  25 
Steel    hoops          7  50 
Refined    iron          B  60 
Norway   iron         11  00 
Tire   steel          6  50 
Spring    steel           7  00 
Band  steel.  No.   10  gauge       5  75 
Chequered  floor  plate.  3-16  in.  15  20 
Cheiiuered    floor   plate,    V4    in..   15  00 
Staybolt  iron          g  60 
Bessemer    rails,    heavy,    ai 

mill        3R  00 
Steel   bars.    Pittsburgh          4  50 
Tank    p.atea.    Pittsburgh          9  00 
Structural   shapes.    Pittsburgh     4  50 
Steel    hoops.    Pittsburgh          5  25 

K.O.B..    Toronto    Warehouse. 
Steel  bars         5  50 
Small  shapes          6  75 

F.O.B.   Chicago    Warehouse 
Steel   bars          6  00 
Structural  shapes        5  00 
Plates           8  50 

FREIGHT    RATES. 

Pittsburgh  to  Following  Poiuts 
Per  100  lbs. 
C.L.     L.U.L. 

Montreal          23.1        31.5 
St.    John,    N.B       35.1        45.5 
Halifax          35.1        45.5 
Toronto           18.9        22  1 
Guelph          I.S.9        22  1 
London          18.9        22.1 
Windsor          18.9        22.1 
Winnipeg           64.9        S5.1 

METALS. 

Montreal  Toronto 

Lake   copper      iSl  00  $36  00 
Electro    copper        31  00  36  00 
Castings,  copper      33  00  34  00 
Tin        62  00  64  00 
Spelter         11  00  11  00 
Lead         13   50  13  50 
Antimony        20  00  20  00 
Aluminum        66  00  64  00 

Prices   per   100    lbs. 

PLATES. 

Montreal     Toronto 

Plates,   14  to   H   $12  00  $12  00 
Heads         12  30  12  30 

Tank  plates,  3-16   in.  12  65  12  25 

WROUGHT  PIPE. 

Effective  July  5,  1917. 
Black     Galvanized 

Standard    Buttweld. 

Size.                              Per  100  feet 

%    in   $  5  00  $  6  50 
li   and   %   in...        6  12  7  16 
%    in         6  46  8  03 
%    in         8  17  10  29 
1  in       12  07  16  22 
1%    in       16  S3  20  50 
I'/i    in       19  53  24  61 
2  in       26  27  33  12 
2H    in.   ,       42  12  52  94 
S        in       65  08  69  23 
8%    in       69  92  86  94 
4        in       82  84  103  00 

Standard  Lapweld. 

2  in       29  23  35  71 
2".:.     in        43  88  54   11 
3  in        67  38  70  76 

3Vi     in       71  76  89  70 
4  in       85  02  106  28 

4!/j    in       96  62  121  29 
5  in      112  50  141  34 

6  in      145  90  183  36 
7  in      190  40  238  00 

8  L   in   200  00  250  00 

8  in   230  40  288  00 

9  in   276  00  345   00 
10  L    in   256   00  320  00 

10        in   329  60  412  00 

Prices — Ontario,    Quebec  and 
Maritime    Provinces. 

WROUGHT    NIPPLES. 

4"   and  under.   45%. 
4V-"  and  larger,  40%. 
4"  and  under,  running  thread. 25%. 

Standard  couplings.  4"  and  under. 35%. 

4^6"  and  larger,  15%. 
OLD  MATERIAL. 

Dealers'  Buying  Pric es. Montreal 
Toronto 

Copper,    light      
?23  00 

$22  00 Copper,   crucible   . . . 26  00 27  00 
Copper,   heavy    ..... 26   00 2.5   50 
Copper   wire      26  00 25  50 

No.   1   machine  com- position  20  00 22  00 
New  brass  cuttings. 

16   00 
19   00 

No.  1  brass  turnings 
14   00 

16  00 
Lipht    brass       12   00 

10   50 Medium    brass      16   00 
16   00 

Heavy    brass      
18  00 18  00 

Heavy   melting   steel 21  00 17   00 
Steel    turnings      

11  00 

8  00 Shell  turnings     12  00 
12  00 

Boiler   plate      
18  00 10  50 

Axles,   wrought  iron 25  00 24  00 
Rails      20  00 18  00 

No.    1    machine   cast 
iron      27  00 25  00 

Malleable    scrap     .  .  . 
20  00 20  00 Pipe,   wrought      19  00 

9  00 

Car    wheels,    iron... 26  00 25  00 
Steel   axles      

29  00 
30  00 

Mach.    shop   tum'gs 
8  60 8   60 

Cist  borings      
12  00 8  50 Stove  plate     19   00 19  00 

Scrap   zinc      8  00 
9  50 Heavy  lead      11  00 10  75 

Tea    lead      7  00 7  00 
Aluminum       

35  00 
36  00 

BOLTS,     NUTS     AND     SCREWS, I'or  Cent. 

Carriage  bolts,   %"   and   less.     10 
Carriage  bolts   7-16  and  up. .     net 
Coach  and  lag  screws       25 
Store   bolts          55 
Plate  washers      List  plus   10 
Machine      bolts,      7-16      and 

over          net 
Machine  holts,    %    and   less..      10 
Blank    bolts          net 
Bolt  ends      net 
Blevator  holts      50   and   5 
Machine  screws,  fl.  and   rd. 

hd..    Rieel           271,4 
Machine   screws,   o.   and   fll. 

hd..    steel           10 
Machine  screws,  fl.  and   rd. 

hd..  brass      add  20 
Machine  screirs,   o.   and   fll. 

hd.,  hrass     add  SR 
Nuts,  square  blank      add  $1  60 
Nuts,    square,    tapped   add     1  75 
Nuts.  hex.  blank   add     1  75 
Nuts.  hex.   tapped   add     2  00 
Copper      rivets      and    burrs. 

list   plus          SO 

Burrs   only   list    pins          r^^> 
Iron  rivets  and  burrs         17'1> 
Boiler     rivets,     base     »4-ln. 

and    larger      $7  60 
Structural    rivets,    as    above.   7  50 
Wood  screws,   flat,   bright..      .72«2 

Wood     screws,     O.     &      i;., 

bright      C^'*J 

Wood  screws,  flat,  brass..  .3~*-j Wood     screws.     O.     &     R.. 

brass      S^'i 
Wood  screws,  fiat,  bronze.  .27*^j Wood      screws,      O,      &      K. 

bronze    .        25 
MILLED    PRODUCTS. 

Per  cent^ 

Set  screws          -iS 
Sq.  &  Hex.  Heart  Cap  Screws  30 
Rd.  &  Fll  Heart  Cap  Screws  10 
Flat  %  But.  Hd.  Cap  Screws 

plus          10 
Fin.    &   Seml-fln.   nuts   up    to 

1    In       25 
Fin.   and   seml-fln.  nuts,  over 

1  in.,   up  to  IM:   lu       30 
Fin.    and   seml-fln.   nuts,  over 

1%   In.,   up   to   2   in       10 
Studs           20 
Taper   pins          iO 
Coupling  bolts,   plus          10 
Planer     bead     bolts,     without 

fillet,  list  plus        10 
Planer       head       holts.       with 

fillet,   list  plus  10  and         10 
Planer    head    bolt    outs,    same    as 

fini^hert  nuts. 

Planer   holt   washers      net 
Hollow  set  screws... list  plus    20 
Collar  screws      list  plus  30.  10 
Thumli    screws          20 
Thnn-h    nuts          65 
Patch    bolts         add    40.   10 
Cold     pressed     nuts     to     1% 

In   add   .?4  50 
Cold    pressed    nuts    over    H4 

in   add   .?7.00 

BILLETS. 

Per  gross  ton Bessemer  billets      $90  00 

Open-hearth    billets        !""  "'' OH.   sheet  bars        95  00 
Forcing    billets        125  00 
Wire   rods          95  00 

F.o.b.  Pittsburgh. 

NAILS  AND  SPIKES. 

Wire    nails        5  50         5  45 
Cut    nails        6  70         6  80 
Miscellaneous    wire    nails    ..  60% 

Spikes.    Vi   in.   and   larger       7  SO 
Spikes.    Vi    and    6-16    in       8  00 

MISCELLANEOUS. 

Solder,  strictly       0  3S 

Solder,  guaranteed     '. .   0  41 
Babbitt   metals      IS  to   70 

Soldering   coppers,   lb       0.5.'? 
I.ca.l    wool,    per    lb      0   16 

Pvitty.    100-Ib.    drum          4  35 
White   lead.   pure,    cwt     19  00 
Red    dry    load.   1001b.    kegs. 

per    cwt      15   45 
Glue    English        0  38 

Tarred  slaters'  paper,  roll  n  95 

G.isollne.   per  gnl..  hulk...  0  "l>i 
Benzine,   per  gal.,  bulk    0  SOW? 
Pure       turpentine,       single 

bbls..   gal     0  60 

Llnsoed     oil.     raw,     single, 
bbls       1  27 

LInsccd    oil.    boiled,    single 
bbls       1  30 

Plaster  of  Paris,  per  hbl . .  2  50 
Sandpaper,   B.   &   A.    ..list  plus     20 

Emery   Cloth      list  plus    33  1-3 
Borax,    cyrstal            15 

Sal  Soda          0  0314 
Sulphur,    rolls          0  05 

Sulphur,  commercial          0  04t4 
Rosin    "D,"    per    lb       0  03 
Rosin    "G."    per    lb        0  03^4 

Borax  crystal  and  granular  0  16 

Wood  alcohol,  per  gallon..  2  15 

Whiting,  plain,  per  100  lbs.     2  20 

ROPE    AND    PACKINGS 

Plumbers'    oakum,    per   lb   09 
Packin?.    stiuare    braided   34 
Packing.   No.    1   Italian   40 
Packing.   No.   2  Italian   32 
Pure  Manila  rope   37 
British   Manila   Rope      SI 
New  Zealand  Hemp   31 
Transmission    rope,    Manila   43 
Drilling    cables.    Manila      39 
Cotton   Rope,   Vi-in.   and  up...     .47 

POLISHED    DRILL    ROD. 

Discount   oft  list,   Montreal 
and  Toronto         25% 

CARBON    DRILLS   AND 
REAMERS. 

Per  Cent. 

S.S.  drills,  wire  sizes  up  to  52  40 

S.S.  drills,  wire  sizes.  No.  53 

to   80       25 
Standard    drills    to    1%    W..-  *0 
Standard   drills,  over  1%  In..  15 
3-flutert  drills,  plus      10 
Jobbers'  and  letter  sizes    40 
Bit  stock      40 
Ratchet   drills       lo 
S.S.  drills  for  wood      40 
Wood    boring   brace   drills   ...  2a 
Electricians'  bits      30 
Sockets     <* 
Sleeves       *0 

Taper   pin    reamers       20 
Drills    and    countersinks      

list    plus  30 
Bridge  reamers     *S Centre    reamers       JO 

Chucking    reamers       10 
Hand    reamers       15 

COLD    ROLLED    SH.4.FTIN0. 

At   mill       list  plus  40% 
At    warehouse     list  plus  50% 

Discounts    off    new    list.       Ware- 
house   price   at    Montreal   and 

Toronto. 

IRON     PIPE    FITTINGS. 

Canadian  malleable.  A.  add 

71^%;  B  and  C,  10%:  cast  iron, 
35%;  standard  bushings,  50%; 
headers.  60;  flanged  unions,  40; 
malleable  bushings,  50;  nipples, 

55;    malleable   lipped    unions.   50. 
SHEETS. 

Montreal  Toronto 
Sheets,  black.  No.  2S.$U  00  $11  00 
Sheets,  black.  No.  10.  11  50  U  50 

Canada     plates,     dull. 
52    sheets          U  00       11  00 

Canada       plates.       all 
bright      12  50       12  60 

Apollo  hrnnd.  10*4   oz. galvanized         12  26       12  09 
Queen's    Head.    28    B. 

■^  Q      11  76       10  75 

Fleiir-de-Lls.  2S  Tt.W. 

G       11   75        10  75 
Goriial's  Best,  No.  28  12  00  10  25 
Colhorne    Crown,    Xo. 
28      11  25       10  00 

Premier.  No.  28  U.S.  13  76  12  70 

Premier,  lor^  oz.  ...  13  85  13  00 
Zinc  sheets       20  00      20  00 

PROOF  COIL  CHaIN. 
B 

y    in       $12  00 
6-16  in.";;;;.'.''    11  50 

   11  16 
   10  90 
   10  70 

%  in   7-16  in   

9-i6"in;".'.'.;;;;;;;;;;    k"* 

^   in    1»5» 

15^  in        10  40 
4  in; ;;;;    m^^ 
1  inch     10  10 
Extra  for  B.B.  Chain    1  20 
Extra  for  B.B.B.  Chain        1  80 
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ELECTRIC    WELD    COIL 
CHAIN  B.B. 

H  In    »16  50 
3-16  In    U  70 
14  In    8  40 
5-16  In    7  40 
%  111    6  35 
7-16  In    6  35 
H  In    6  JS 
%  \n    8  36 
%    In    li  35 

Prim   per   100   ll». 
FILES    ANU     KASrS. 

r»r  trnt. 
Great    Western.    American    ...   50 
Kearney   &   Foot.   Arcade     60 
J.    Barton   Smith.   Elagle      50 
McClelland.    Globe         50 
Whitman    &    Barnes        60 
Black    Diamond        40 
Delta   File*        87  4 
Nicholson         40 
P.H.   and   Imperial        tio 
Globe       60 
Vulcan         50 
Disston       60 

COAL  AND  COKE. 

Solvay    Foundry    Coke      $13  05 
Connelsville    Foundry    Coke...   14  00 
Steam    Lump   Coal       7  2a 
Best  Slack         6  50 

Net    ton    f.o.b.    Toronto 
BOILER   TUBES. 

Seam-  Lap- 
Size,  less  welded 

1  in   $33  00    
1%    in   36  00    
Vi,    in     38  00  32  00 
1%    in     38  00  32  00 
2  in   4.1  00  33  00 
2^4    in   48  00  35  00 
214    in   50  00  38  00 
3  in   58  00  45  00 
8V4    in    53  00 
8'4     in   TO  00  6S  00 
4  in   82  00  67  00 

Pricce  per   100   feet.   Montreal 
and  Toronto. 

OILS     .4M>     rOMI'OlNDS. 
Castor  oil.  per  lb     40 

Rojallte,   per  gnl..  bulk     1''. Pal.nclne      lf> 
Machine  oil.  p«r  sal    20% 

Black  oil.  per  ical    IJ 
Cylinder  oil,   Capital       45Va 
Cylinder  oil,  .\cme    36^4 
Scandiird  cutting  ouuipouDd, 

per   lb   0  06 
Lard  oil,   per  sal   2  60 
I'niiin     thread     cutting     oil 

antiseptic        88 
.Ki'Uie    cutting    oil,    untUep- 

tic       37M, 
linperlnl    ouenchlng   oil       394 
Petroleum    fuel  oil       I2'.j 

BtLTI.NG — NO.    I    0.*K 

T.\XNEI>. 
Kitra     heavy,     stngle     and 
double      30-591 

<i-iiidard       40<r, 
Cut   leather  lacinic.  No.    1    175 
U'ather    in    aides       1  60 

TAPES. 
Chesteriimn    Metallic,  SO  ft. .$2  00 
Lufkln    .Metalllr.  003,  50  ft..  2  no 
Admiral  Steel  Tape,  50  ft...  2  75 
Admlrnl  Steel  Tape,  100  ft..  4  45 
.Major  Jun.  Steel  Tape.  60  ft.  3  50 
Klral  Steel  Tape.  30  ft    2  75 

Rival  Steel  Tape.  100  ft    4  4<') Reliable  Jun.  Steel  T,ipe,  50 

ft.    3  .-n 
WASTE. 

White         Cents  per  ll>. 
XXX   Extra       20 

Peerless      i    '-0 Grand       W 

Superior       I'J X    L  C   R       IS 
Atlas       18 
X   Empire       IS 
Ideal       1; 
X    press       IB 

COLORED. 
Lion        HVs 
Standard       13 
.So.   1       13 
Popular      IHi 
Keen       10% 

WOOL  PACKING. 

Arrow       25 
.\xle       20 
An<-M        15 
.\nehor       11 

WASHED    WIPERS. 

Select    White       12 
.Ml»ed    colored        10 
Diirk   colored       09 

This    list    subject    to   Irttde  dis- 
count   for    quantity. 

Rl'BBER    BELTING. 

Standard       40% 

Hi'st   grades       2OT0 

ANODES. 

Xlckoi       50  tu     .54 
Cobnlt        1.7S  to  2.0U 

Copper      44  to     .46 
Tin       49  to     .50 
Zinc       23  to     .26 

Prices   Per   Lb. 

COPPER  PROOUCTS. 

Montreal  Toronto 

Bars.  %  to  2  In    55  00    53  00 
Copper  wire,  list  plus  10. 
I'lnlD  sheets,  14  oz.. 
Hx2S  In.,  14x60  In.  55  00    53  50 

Copper  sheet,  tinned, 
14x60,  14  oz   60  00    64  25 

Copper  sheet,  plan- 
ished.   14xG0    bai!C.  64  OO    60  00 

Braziers',    in    sheets, 
6x4    base       55  00    52  00 

BRASS. 

Brn»s  rods,  base  Mi  In  to  1 
In    rd       0  55 

P.ra<i8  sheets,  8  in.  wide,  20 
oz       0  60 

Br;iss    tuhlnp.    seamiess       0  57 
Copper  tubing,  seamless...     0  5S 

PLATING    SUPPLIES. 

Polishing     wheels,     felt.  3  00 
Polishing  wheels,  bull- 

neck       175 

lOiiiery  in  kegs.  Ameri- 
can       06 

Pumice,   irround       05 
Emery    slue       15  to      20 
Tripoli    composition...  04  to       06 
<"ro<us    c«mposltliin.. .  07  to      n.'i 
Kmery    composition    OS  t"       (!!' 

Iluuge,    silver       35  to      .'.o Kouge.   powder     30  to      35 

Pricaa   I'er  Lb. 

LEAD   SHEETS. 
Hantrsul  Toronto 

Sheets.  3  lbs.  sq.  ft..tl8  00  $18  00 
Sheets,    3%    lb».    b.j. 

ft         IB  00       18  QO 
Sheets,   4   to    6   Ibi. 

sq.  ft         17  60       17  60 

Cut  abeets,  Vbc  per  lb,  extra. 

*  Cut   sheet!    to   size,    Ic  {>er    lb 
extra. 

PLATING    CHEMICALS. 

Acid,  boracic     %  .15 
Acid,    hydrochloric      OB 
Add,    hydrofluoric      14U 
Add.    nitric      10 
Add,    sulphuric      06 
Ammonia,   aqua      08 
Ammooium  carbunate   13 
Ammonium   chloride   11 
Ammonium  hydrutulpburet     .40 
.\mmonlum    sulphate      07 
Arsenic,    white      12 

Copper,  carbonate,  anhy..     .35 
Copper,   sulphate      17 
Cobalt   sulphate      70 
Iron    perchlorlde      20 
Lead   acetate      IJ 

Nickel       (iinmonlum      sul- 
phate     12 

Nickel  carbonate   36 
Nickel   sulphate      IS 
Potassium  carbonate   76 
Potassium    sulphide    (sub- 

stitute)     K, 
Silver  chloride    (per   oz.j,       .65 
Sliver  nitrate    (per  oz.)...     .66 
Sodium    bisulphite      10 

Sodium  carbonate  crystals     .M 

Sodium   cyanide.    l.'7-13<i%     .41 Sodium   hydrate      04 
Sodium    hyposulphite,    per 

100   lbs   5.00 
Sodium    phosphate      14 
Tin    chloride      60 
Zinc  chloride      to 
Zinc    sulphate      09 

rrlrc«    Per    I.I..    fnlm.    (tthrrnlsr 

Stated. 

The    General    Market    Condition   and    Tendency 

N'
 

M)  oiTifial  aiiiiMniutiiuMit  ha-  a-:  yet  liecn  made  at  Wa.-liinc.tnii 
reiiardiiif;  ]iriccs  of  ̂ teel.  although  a  report  is  current  that  the 

American  tiovermnent  and  the  .Vllies  will  pay  $(»■")  a  ton  for  their 
requirement.*.  While  this  is  not  official,  it  may  prove  to  be  correci. 
at  the  .=ame  time  there  may  he  iirovipo.-;  added  to  change  the  char- 

acter of  deci.^ion.  Question.*  ariising  out  of  the  embargo  on  .-tccl 

from  the  I'niled  Sialics  are  under  consideration  by  the  lea<liiig  .*tci'I 
interest.?  in  Canada  with  a  view  to  relieving  the  somewhat  acutf 

.>:ituation  created.  C'crtain  trades,  it  is  hoped,  will  obtain  better 
treatment  than  was  anticipated  in  the  fir.*t  instance.  With  the 

exception  of  billet.':,  price.'?  on  steel  product.*  continue  stati<inary. 
Init  with  a  weaker  tendency.  The  continuance  of  present  price 

condition.*  depend*  largely  upon  what  action  the  T'.,'^.  (iovernmeiit 
will  take  in  regard  to  it*  price-fixing  policy.  Until  something 
definite  is  known  no  material  change  in  the  situation  may  be 

expected,  rig-iron  prices  are  (inn  and  unchanged.  The  market 
continues  dull  and  unsettled,  the  embargo  on  iron  from  the  Stati  - 
having  cau.*ed  con*ideriJ>Ie  inconvenience  to  consumer*.  Cok' 

prices  are  .=till  advam  ing.  due  to  shortage  of  lalmr  and  liigh  co-: 
of  coal.  The  .*crap  metal  market  is  dull,  but  price.*  are  stationary 
with  a  weaker  tendency.  Consumers  are  keeping  out  of  the  mar- 

ket expecting  lower  prices,  while  seller*  are  looking  for  an  advance. 
Non-ferrous  metals  ire  firmer  and  the  outlook  in  the  market  i* 

brighter.  Consider  d)le  uncertainty,  Imwever,  ."till  prevail* 
regarding  developm  uls  in  prices.  Tin  has  advanced  one  cent, 
thi.s  being  the  only  haiige  to  note  tliis  week.  The  machine  tool 
market  is  a  little  ni  're  active,  the  deniiind  being  principally  f.ir 

tools  for  general  pi:rpo<(>«.  replacing  the  fonner  demand  for 
erpiipment  for  munition-  fdants.  A  number  of  machine  shop* 
are  now  engaged  upon  building  marine  engines  and  auxiliary 

ocjuipment  for  ship*. 

.■Montreal,  Qui-..  .Auc  i>0,  1917. — The 
industrial  situation  has  developed  no 

features  of  interest  durinR  the  past 

week,  and  the  markets  are  stLll  awaiting 

the  announcement  of  the  American  Gov- 

ernment regarding  the  finding  of  the 

various  investigations  that  have  been 

progressing  with  a  view  to  adjusting 

the  prices  to  meet  the  requirements  of 

the  present  situation.  That  these  ad- 

justments will  alTect  the  present  stand- 

ing of  the  market  is  generally  under- 
stood, but  the  uncertainty  as  to  actual 

price  figures  tends  to  maintain  the  mar- 
ket in  a  very  unsettled  state.  Owing 

to  transportation  rcquircmrnts  in  Amer- 
ica, the  recall  of  rolling  stock  now  on 

the  various  Canadian  roads,  has  some- 

what disorganized  railroad  facilities 

here  in  Canada,  and  shippers  and  con- 
sumers arc  experiencing  some  difflcuItT 

in  the  delivery  of  material. 

Pig  Iron 

While  any  falling  off  in  actual  pro- 

duction may  be  due  to  weather  condi- 
tions, the  market  is  otherwise  excep- 

tionally quiet;  this  is  largely  as  a  result 

of  present  political  conditions  and  the 

possible  effect  the  Government  policy 

may  have  on  early  future  conditions. 

The  demoralized  condition  of  the  situa- 
tion is  reflected  in  the  attitude  of  the 

con.sumers  and  their  reluctance  to  take 

iin  Bctive  intere't  in  the  market,  until  a 

d.'"  it    is    made   by    the 

Ar  it    as   to   their   con- 

ten  'he  price  fixing  and 
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control  of  raw  and  semi-finished  mater- 
ials. While  there  is  an  undoubted  un- 

dertone of  weakness,  the  present  mar- 
ket continues  comparatively  firm  with 

all  quotations  nominal  and  unchanged. 
Conditions  here  are  still  the  same  with 
Canadian  quotations  withheld. 

Steel. 

Added  to  the  seasonal  dulness,  the 
general  market  continues  to  reflect  the 
uncertainty  that  prevails  in  all  quarters 
owing  to  the  price  fixing  plans  of  the 
American  Government.  It  is  reported 
unofficially  that  a  flat  rate  of  $65  per 
ton  is  likely  to  be  decided  on,  as  the 
figure  at  which  steel  for  war  purposes 
will  be  supplied  to  all  the  Allies,  but 
the  impression  of  the  trade  appears  to 
be  that  any  adjustment  that  the  Govei-n- 
ment  may  make  will  not  be  a  satisfac- 

tory solution  to  the  present  situation, 

as  "the  many  plants  now  working  on  the 
production  of  steel  are  doing  so  under 
greatly  varied  conditions,  which  make 
it  very  difficult  to  set  a  fixed  price  for 
steel  and  iron  on  the  actual  cost  of  pro- 

duction. However,  with  the  steel  mak- 
ers and  the  Government  working  hand  in 

hand  for  the  same  end,  it  is  possible 
that  some  decision  will  be  arrived  at 
that  will  be  agreeable  to  all  concerned. 
The  excessive  requirements  that  have 
been  created  by  the  United  States  war 

program  have  necessitated  a  partial 

embargo  on  shipments  of  steel  into  Can- 
ada, other  than  that  required  for  war 

materials,  resulting  in  a  further  handi- 

cap to  the  domestic  consumer.  The  de- 
mand for  steel  in  Canada  for  muni- 
tions purposes  shows  a  slight  falling 

off  and  in  addition  to  the  stoppage  of 

large  shell  manufacture,  there  is  a  ru- 
mor that  the  production  on  the  4.5  inch 

high  explosive  will  shortly  be  cut,  so  as  to 
provide  increased  material  and  funds  for 
shipbuilding  purposes.  While  the  general 
activity  remains  the  same,  the  situation 
is  affected  by  the  delay  on  the  part  of 
the  U.  S.  Government  in  the  adoption 

of  the  policy  that  is  to  control  the  fu- 
ture sale  and  distribution  of  all  war 

materials.  The  restrictions  that  have 
been  placed  upon  the  export  of  steel  have 
recently  resulted  in  an  over  supply  of 
billets  and  sheet  bars  on  the  American 

market,  and  the  situation  in  these  com- 
modities has  developed  an  easier  tone, 

aided  also  by  the  prevailing  uncertainty; 
the  Pittsburp-h  quotation  of  $85  .shows 
a  decline  of  $5  ner  ton.  A  similar  de- 

cline is  noted  in  rolling  and  forging 
billets,  the  respective  quotations  being 
§100  and  $125  per  ton.  With  the  ex- 

ception of  Government  work,  or  that 
authorized  by  the  Government,  structur- 

al material  is  almost  at  a  standstill; 
the  Canadian  situation  is  relatively 

quiet,  but  that  in  the  States  is  very  ac- 
tive, more  particularly  on  new  plants 

for  munitions  or  ship  building.  The 
plate  situation  is  not  so  active,  hut  con- 

tinues to  be  the  feature  of  the  market. 
The  wire  market,  including  rods  and 

wire  products,  is  fairlv  active,  hut  thes°, 
like  other  commodities,  are  passing 
through  an  unsettled  period,  during  the 

investigation  into  labor  and  production 
costs.  The  local  situation  shows  little 
change  as  the  trade  is  still  awaiting 
the  outcome  of  present  developments, 
both  on  this  and  the  other  side  of  the 

line.  Transportation  difficulties  con- 
tinue to  be  a  feature  of  the  existing 

conditions. 

High  Speed  Steel. — Nothing  of  im- 
portance has  developed  to  alter  the  sit- 

uation in  the  high  speed  steel  market, 
although  the  demand  is  not  as  brisk  as 
a  few  months  back;  the  price  is  nomin- 

ally unchanged  owing  largely  to  the  high 
cost  of  all  raw  materials  and  the  higher 
expense  entailed  in  manufacture. 

Metals. 
The  metal  situation  is  still  influenced 

hy  the  attitude   of     the  United     States 

PUMPING    EQUIPMENT 

REQUIRED 

Tender  forms,  specifications  and 
drawings  have  been  received  from 
D.  H.  Ross,  Canadian  Trade  Com- 

missioner, Melbourne,  for  the  sup- 
ply and  delivery  of  pumping  plant 

and  equipment  for  the  Common- 
wealth naval  dockyard.  Cockatoo 

Island,  Sydney,  N.S.W.,  and  are 
open  for  inspection  at  the  Depart- 

ment of  Trade  and  Commerce,  Ot- 
tawa (refer  to  File  No.  A-1901). 

Tenders  addressed  to  either  the 
Director  of  Navy  Contracts,  Navy 
Office,  Melbourne,  or  the  Director 
of  Naval  Contracts,  care  Common- 

wealth Naval  Dockyard,  Cocka- 
too Island,  Sydney,  N.S.W.,  close 

on  October  10.  1917.  The  particu- 
lars are  as  follows: 

Two  main  dock  pumps  with  ver- 
tical spindle  motors  and  control 

equipments. 
One  vertical  spindle  motor  and 

control  equipment. 
Four  sluice  valves  with  four  mo- 

tors and  control  equipment. 

Two  drainage  pumps  with  mo- 
trrs  and  equipment. 

Two  air  exhaust  pumps  with  mo- 
tors and  equipment. 

One  enclosed  motor  and  equip- 
ment for  dock  caisson. 

Government  in  connection  with  the  set- 
ting of  prices  on  the  various  metals  and 

the  control  of  the  sale  and  delivery  to 
the  many  consumers.  It  is  not  definitely 
known  whether  the  prices  will  be  the 
same  to  all,  but  it  is  anticipated  that 

just  consideration  will  be  given  to  main- 
tain harmony  in  all  directions.  Copper 

is  inactive  and  showing  a  weaker  tone. 
Tin  is  also  quiet,  being  affected  by  the 

uncertainty  of  general  conditions.  Spel- 
ter is  easing  off  as  a  result  of  increased 

supply.  Lead  is  a  little  quieter,  but  is 
continuing  firm.  Antimony  and  alumi- 

num are  both  quiet   and  unchanged. 
Copper.— ̂ It   is   anticipated     that     the 

.American  Government  will  shortly  be  in 

a  position  to  announce  the  prices  to  be 
paid  for  copper  and  other  metals,  based 
on  the  investigation  that  has  been  tak- 

ing place  into  the  actual  cost  of  pro- 
duction. The  near  approach  to  definite 

action  in  this  direction  has  left  the 
market  in  a  pronounced  state  of  inactiv- 

ity, as  few  are  anxious  to  buy  under  the 
present  unsettled  condition.  Nothing  is 
apparently  known  as  to  the  price  set 
by  tlie  Government,  but  that  a  figure 
lower  than  the  present  market  will  pre- 

vail seems  to  be  indicated  by  the  weak- 
er tone  of  the  New  York  market;  a  de- 

cline of  %c  being  reported  on  lake,  %c 
on  electro,  and  Ic  on  castings.  Ameri- 

can quotations  are  29%c,  27%c  and 
26' 2C  respectively.  On  a  quiet  market, prices  are  unchanged  at  34c  for  lake 
and  electrolytic,  and  S.^c  for  castings. 

Tin. — This  market,  while  not  directly 
in  the  control  of  the  American  Govern- 

ment, has  experienced  much  of  the  un- settlement  that  has  been  so  marked  in 
other  directions.  No  active  buying  has 
taken  place  of  late  as  consumers  are 
awaiting  developments.  It  is  anticipat- 

ed and  furthermore  hoped,  that  the 
British  Government  will  reciprocate  in 
connection  with  tin  transactions,  in  re- 

turn for  the  attitude  that  the  American 
authorities  contemplate  in  the  prices 
that  will  be  set  for  st«el  and  metals  for 
delivery  to  the  Allies.  This  uncertainty, 
however,  places  the  trade  in  a  position 
where  reluctance  is  one  of  the  features 
of  the  present  market.  Local  tin  is  not 
active,  but  quotations  are  firm  at  last 
week's  price   of  62c  per  lb. 

Spelter — The  market  is  still  reflecting 
the  secrecy  of  the  American  Govern- 

ment in  connection  with  the  announce- 
ment of  prices  paid  for  recent  pur- 

chases and  those  that  are  expected  to  be 
paid  for  early  future  requirements.  The 
accumulation  of  stocks  has  made  the 

spot  price  easier,  but  the  future  quota- 
tions are  strong.  New  York  quotations 

on  spelter  have  declined  Vsc  durins:  the 
week,  the  price  being  now  a  little  better 
than  8'2C  per  lb.  Dealers  here  report 
a  quiet  market  with  a  weak  undertone; 
present  prices  are,  however,  the  same 
as  last  week,  lie  per  lb. 

Lead. — The  situation  is  undoubtedly 
easier,  but  the  apparent  absence  of 
heavy  supplies  continues  to  retain  a 
relatively  firm  market.  Despite  the  fact 
that  independents  are  quoting  %c  lower 
than  last  week,  the  market  has  remain- 

ed inactive;  this  being  accounted  for  by 
the  general  uncertainty  of  the  present 
situation.  Local  dealers  are  quoting 

last  week's  price  of  1.3  %c  on  a  quiet market. 

.Antimony. — The  market  is  quiet  and 
inactive  and  is  also  developing  a  weak 

undertone  as  a  result  of  a  falling  off'  in the  demand.  The  New  York  market  is 

easier,  and  has  declined  %c  to  the  nom- 
inal figure  of  15%c  per  lb.  The  situa- 
tion here  is  auiet  and  unchanged  with 

prices  steady  at  20c  per  lb. 
Aluminum. — The  situation  in  alumi- 

num is  undoubtedly  easier,  hut  no  mark- 
ed change  is  reported  in  current  quota- 
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tions.     Local   dealers   continue   to  quote 
65c  per  lb. 

Machine  Tools  and  Supplies. 

No  features  have  (Ipvelopcd  in  the  ma- 
chine tool  situation  anil  dealers  report 

the  market  much  the  same  as  last  week, 
with  considerable  inquiry  still  coming 
in  for  general  equipment  suitable  for 

marine  work  and  ship  repair.  The  de- 
mand for  munitions  machinery  is  al- 

most at  a  standstill,  but  the  require- 
ments in  this  direction  necessitate  a  con- 

stant demand  for  all  classes  of  machine 

shop  supplies  and  small  tool  accessories; 
and  the  prices  of  such  supplies  continue 
very  firm  and  in  some  instances  are  still 
advancing. 

Scrap. 

The  situation  has  shown  little  im- 

provement, being  still  affected  by  con- 
ditions that  prevail  throughout  the  gen- 

eral market.  No  active  buying  is  ap- 
parent, the  tendency  being  to  await  the 

outcome  of  pending  developments;  in 

the  meantime  consumers  are  only  buy- 
ing for  their  immediate  needs.  With 

the  exception  of  heavy  melting  steel 

scrap — which  is  stronger — the  trend  of 
American  iron  and  steel  scrap  is  down- 
iwsrd.  Old  metals  are  comparatively 
firm.  Local  dealers  report  a  week  of 

slight  fluctuations,  but  prices  at  time  of 
writing  are  relatively  the  same  as  last 
week. 

ducts,  no  marked  recession  is  looked  for 
in  the  meantime.  The  enormous  demand 

for  steel,  which  is  world-wide,  will  likely 
tend  to  prevent  any  important  decline  in 

prices  e.\cept  for  Government  require- 
ments. Conditions  in  the  iron  and  steel 

trade  in  Canada  are  undergoing  some  ad- 
justment.. The  effect  of  the  embargo  on 

steel  from  the  States  is  not  yet  clear,  and 

its  operation  is  now  the  subject  of  con- 
siderable discussion  among  the  leading 

interests  concerned.  It  appears  likely 
that  some  exception  may  be  made  in  the 

case  of  steel  required  for  specific  pur- 

poses other  than  munitions.  It  is  under- 
stood that  steps  are  being  taken  to  faci- 
litate the  operation  of  the  enib.argo,  so 

that  it  will  cause  a  minimum  amount  of 
inconvenience  to  the  trade  in  Canada. 

Manufacturing  users,  however,  are  bound 
to  suffer  to  a  greater  or  less  degree,  as 

little  help  can  be  expected  from  Can- 
adian mills  in  the  meantime.     Our  mills 

Toronto,  Ont.,  Aug.  21. — There  is  a  de- 
cided falling  off  in  activity  in  the  muni- 
tions industry.  Fewer  contracts  for 

shells  are  being  placed,  and  the  output 
has  declined.  Machine  shops  in  some 
cases  are  turning  their  attention  to  other 

classes  of  work,  with  considerable  suc- 
cess. Aeroplane  motors,  marine  engines, 

ship  deck  machinery,  etc.,  are  now  being 
manufactured  by  several  firms,  while 
others  are  engaged  upon  general  lines. 
It  is  possible  that  Canadian  engineering 
concerns  may  ultimately  obtain  orders 
for  work  from  the  U.  S.  Government. 

This,  however,  is  not  likely  to  happen  ex- 
cept in  isolated  cases  until  the  plants  in 

the  States  are  filled  up  with  business, 
which  will  not  be  for  some  time  yet. 

St«el 

According  to  a  report  from  Washing- 
ton, a  price  of  $6.5  a  ton  has  been  fixed 

on  the  steel  required  by  the  American 
Government  and  the  Allies.  Not  being 
ofRcial.  details  are  lacking,  but  the  figure 

is  probably  pretty  near  the  mark.  Until 
the  official  announcement  is  made,  no 

marked  change  in  the  market  is  antici- 
pated, as  nothing  is  known  reir:irding  the 

position  of  the  ordinary  consumer,  which 
is  perhaps  the  most  uncertain  feature  of 
the  whole  situation.  It  is  taken  for  grant- 

ed that  prices  of  all  steel  for  war  pur- 
poses will  be  controlled,  but  h(  w  this  will 

affect  the  domestic  consumer  i.s  prob- 
lematical. It  appears  to  be  more  than 

likely  that  prices  of  steel  oth  r  than  for 
war  purposes  will  be  allowed  t  >  find  their 
own  level.  At  the  present  time  the  mar- 

ket is  stationar>-.  Although  prices  have 
a  weaker  tendency  for  some   steel   pro-, 

LETTER 
ME  NT DEVELOP- 

The  attention  of  metal  working 
plant  executives  is  directed  to  the 

enlargement  of  the  scope  and  use- 
fulness of  our  Market  Letter  De- 

partment. In  New  York  and  Pitts- 
burgh, expert  correspondents  have 

been  engaged,  and  are  already 
furnishing  each  week  concise  re- 

ports of  production  activities,  price 
movements,  etc.,  within  the  terri- 

tory served  by  each  of  these  im- 
portant centres.  During  the  next 

few  weeks,  further  additions  will 
be  made  to  the  number  of  our 

United  States  correspondents,  em- 
bracing other  industrial  centres, 

and  enlarging  thereby  the  scope 

of  the  meantime  service  being  ren- 
dered. 

will  have  to  concentrate  on  the  produc- 
tion of  shell  steel  for  an  indefinite  period 

and  are  unable  for  this  reason  to  look 

after  their  old  customers  except  to  the 
extent  of  comparatively  small  tonnages. 

The  sheet  market  remains  in  a  sold-up 
condition,  and  there  is  little  new  busi- 

ness being  accepted.  Government  re- 
quirements are  getting  heavier,  and  the 

available  supply  for  the  ordinary  con- 
sumer is  correspondingly  less.  The  lat- 

ter are  holding  off  placing  orders,  as 
there  is  an  impression  that  prices  have 
reached  the  top,  and  that  they  will  be 

able  to  buy  lower  than  obtains  at  pre- 
sent. This  seems  to  be  highly  probable, 

as  sheet  bars  have  again  declined,  al- 
though recovering  part  of  the  loss,  and 

are  now  being  quoted  at  $95  Pittsburgh. 
This  material  was  as  high  as  $105  less 
than  four  weeks  ago. 

A  temporary  decline  in  semi-finished 
steel  seems  to  foreshadow  a  recession  in 

prices  of  steel  products  at  no  distant 
date.  Bessemer  and  O.H.  billets  declined 

$5  early  in  the  week,  but  have  since  re- 
covered, and  are  now  quoted  at  $90  a 

ton  Pittsburgh.     This  may  be  connected 

in  some  way  with  the  price  fixing  investi- 
gation now  being  held  at  Washington, 

and  may  be  anticipating  Government  ac- 
tion. However,  no  official  information 

has  been  given  out,  and  the  possible 

effect  of  the  price  control  is  mere  guess- 
work. Prices  generally  in  the  meantime 

are  stationary  and  the  market  continues 
unsettled. 

Pig  Iron There  is  no  change  in  the  pig  iron 
situation;  the  market  continues  dull  and 

prices  stationary.  "Victoria"  foundry 
iron  is  still  quoted  at  $60,  being  both 

scarce  and  firm  at  that  figure.  The  em- 
bargo on  pig  iron  from  the  United  States 

will  inconvenience  Canadian  consumers, 
as  domestic  furnaces  are  booked  up  for 
the  remainder  of  this  year.  Connellsville 

coke  output  gains  slightly,  but  is  re- 
stricted sharply  by  labor  shortage;  the 

price  of  prompt  furnace  fuel  continues  to 
range  from  $15  to  $16,  ovens. 

Scrap 

The  scrap  market  continues  dull  and 
stagnant.  Prices  are  stationary,  and 
have  a  weaker  tendency,  but  no  declines 
have  been  made  except  in  heavy  copper 

and  copper  wire.  These  materials  have 
dropped  one  cent,  and  are  now  quoted  at 

25 '/4c  a  pound.  The  new  steel  plant  at 
Ashbridge's  Bay  is  buying  st«el  and  shell 
turnings,  and  the  market  for  these  ma- 

terials is  consequently  easier.  The  cause 
of  the  quietness  in  the  market  is  that 
consumers  expect  a  fall  in  prices  and 

sellers  anticipate  an  advance,  thus  com- 
paratively little  business  is  being  trans- acted. 

Machine   Tools 

The  feature  of  the  machine  tool  mar- 
ket now  is  an  increasing  demand  for  tools 

for  general  purposes,  which  is  replacing 
the  former  activity  in  equipment  for 
munitions.  The  output  of  shells  has 

fallen  off  considerably,  and  the  engineer- 
ing plants  are  turning  their  attention  to 

other  classes  of  work.  The  building  of 
marine  engines  and  auxiliary  equipment 

for  ships  is  developing  steadily  and  pro- 
mises to  form  an  important  feature.  A 

local  machinery  house  reports  a  big  de- 
mand for  tractors  and  farm  oil  engines, 

due  largely  to  the  scarcity  of  labor,  but 
also  to  the  increased  efficiency  obtained 

by  using  power  on  the  farm.  The  Willys- 
Overland  Co.  are  equipping  a  factory  for 

building  aeroplane  motors,  and  have  al- 
ready purchased  a  large  number  of  ma- 
chine tools.  The  situation  in  regard  to 

deliveries  is  practically  unchanged,  tool 

room  equipment  being  particularly  diffi- 
cult to  obtain. 

Supplies 
Prices  of  machine  shop  supplies  arc 

for  the  present  largely  stationary,  but 
■  luite  firm.  It  is  anticipated  that  supplies 
from  the  States  will  be  very  difficult  to 
obtain  owing  to  the  increasing  demand 
in  that  market.  An  advance  h.as  been 
made  in  the  price  of  wood  pulleys,  the 
new  discount  being  20  per  cent.,  as 

against  40  per  cent,  formerly.  New  list 
prices  have  been  issued  on  bit  stock  and 

straight  shank  drills.  The  discount  re- 
mains at  40  per  cent,  but  the  new  list 

prices  provide  for  increases.   Grindstones 
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have  advanced  10c  per  100  lbs.  For  those 
over  40  pounds  and  2-inch  thick,  the 
price  is  now  $1.90,  while  those  under  40 
pounds  are  quoted  at  $2  per  100  lbs. 
Pennsylvania  crude  oil  continues  to  ad-  ■ 
vance  on  account  of  the  constantly  grow- 

ing demand  for  light  grade  crude  oil  and 
increased  cost  of  production.  Producers 
are  unable  to  keep  up  with  the  present 
demand. 

Metals 
The  metal  markets  continue  to  be 

dominated  by  the  attitude  of  the  Ameri- 
can Government  in  regard  to  its  price 

fixing  policy.  Although,  on  this  account 
the  markets  have  been  quiet,  prices  are 
exhibiting  a  higher  tendency,  and  the 
outlook  in  the  trade  generally  is  brighter. 
The  war  demand  for  metals  continues 
very  strong,  and  will  be  greatly  increased 
as  the  American  Government  require- 

ments become  heavier.  This  in  itself  will 
tend  to  stiffen  the  market  in  spite  of  the 
present  high  level  of  prices.  There  is 
considerable  secrecy  regarding  the  prices 
the  Government  are  paying  for  its  re- 

quirements, which  introduces  an  element 
of  uncertainty  into  the  situation.  A  re- 

cent report  states  that  the  Government 
is  willing  to  pay  22M:C  for  copper,  which 
is  about  4c  over  a  tentative  price  pre- 

viously fixed.  This  seems  to  indicate 
that  the  Government  action  in  regard  to 
prices  will  not  be  as  drastic  as  was  anti- 

cipated. The  local  market  is  firm,  and 
business  continues  active.  Tin  is  a  shade 

higher,  otherwise  prices  ai-e  unchanged. 
Babbitt  metals  now  range  in  price  from 
18c  to  70c. 

Copper. — The  market  continues  un- 
settled, and  must  remain  so  until  some 

definite  knowledge  is  obtained  as  to  what 
the  Government  intentions  are  as  to  price 
and  volume  of  future  purchases.  The 
position  of  copper,  however,  is  favorable, 
as  the  consumption  of  the  red  metal  for 
war  purposes  continues  enormous,  and  is 
on  the  increase.  The  rumor  that  the 
.\merican  Government  has  advanced  its 
prices  on  its  purchases  of  copper  to 
22%c  has  improved  the  outlook  in  the 
market,  but  quotations  are  unchanged 
and  nominal.  Lake  and  electro  are 
quoted  at  35c  and  castings  at  34c  per 
pound. 

Tin. — Although  prices  are  firmer,  the 
market  continues  unsettled  owing  to  the 

uncertainty  regarding  future  develop- 
ments in  their  effect  on  prices.  Because 

of  this,  business  is  light,  and  little  in- 
terest is  being  shown  in  the  market  by 

consumers.  Tin  has  advanced  one  cent' 
locally,  being  quoted  at  64c  per  pound. 

Spelter, — There  is  no  change  in  the 
situation  in  regard  to  spelter,  and  the 
market  is  stagnant.  Developments  in 
regard  to  prices  are  being  followed 
closely  by  the  trade,  but  no  hint  has  as 
yet  been  given  out  as  to  what  the  Gov- 

ernment will  pay  on  its  latest  purchase 
of  spelter.  Local  quotation  unchanged  at 
lie  per  pound. 

Lead. — The  market  is  a  shade  easier  on 
account  of  the  continued  indifference  on 

the  part  of  consumers,  but  prices  are  un- 
changed. The  U.  S.  Government  is  not 

saying  what  it  is  paying  for  lead,  which 
keeps   the   market    unsettled,   and    con- 

sumers consequently  are  not  showing 
much  interest.  Local  quotation,  13c  per 

pound. Antimony. — No  improvement  is  noted 
in  the  demand  for  antimony,  which  has 
been  quiet  for  some  time.  The  market, 
however,  shows  no  sign  of  weakness,  and 
quotations  are  unchanged  at  20c  per 

pound. Aluminum. — Little  interest  is  being 
shown  in  the  market,  which  is  a  shade 

weaker,  although  quotations  are  un- 
changed at  64c  per  pound. 

New  York,  Aug.  20. — Vitality  surging 
through  the  machinery  industry  as  a  re- 

sult of  the  gigantic  war  preparations  is 
expressed  in  further  large  purchases  of 
machine  tools   by    shipbuilders,    by  ord- 

AUXILIARY    MACHINERY    RE- 

QUIRED. Tender  forms  and  specifications 
have  been  received  from  D.  H. 

Ross,  Canadian  Trade  Commis- 
sioner, Melbourne,  for  supply  and 

delivery  of  auxiliary  machinery  for 
the  Flinders  naval  base,  via  Mel- 

bourne, Victoria,  and  are  open  for 
inspection  at  the  Department  of 
Trade  and  Commerce,  Ottawa  (re- 

fer t9  File  No.  A-1901).  Tenders 
addressed  to  the  Director  of  Navy 
Contracts,  Navy  Office,  Melbourne, 
close  on  October  24,  1917.  The 
particulars  are  as  follows: 

Two  electrically  -  driven  air 
pumps,  with  complete  set  spare 

parts. One  steam  driven  air  pump,  with 
complete  set  of  spare  parts. 

Two  small  circulating  pumps. 

One  large  circulating  pump. 

One  large  feed  pump,  with  com- 
plete set  of  spare  parts. 

One  small  feed  pump,  with  com- 
plete set  of  spare  parts. 

One  oil  fuel  pump  with  complete 
set  of  spare  parts. 

nance  and  ammunition  manufacturers, 
by  airplane  and  engine  builders,  and  by 
makers  of  tractors  and  of  other  agricul- 

tural implements. 
In  response  to  United  States  Govern- 

ment appeals,  several  additional  steel- 
working  manufacturers  have  entered  the 
ordnance  field,  and  one  of  the  new  con- 

cerns— the  Symington-Anderson  Co.,  of 
Rochester,  N.Y. — has  been  awarded  a 
contract  for  three  thousand  6-inch  guns; 
each  piece  of  ordnance  will  cost  $8,000  to 
$10,000.  This  company  recently  pur- 

chased $1,000,000  worth  of  shop  equip- 
ment. The  War  Department  has  awarded 

a  contract  for  20,000  Browning  machine 
guns  to  the  Colt  Patent  Firearms  Co.  of 
Hartford,  Conn.  The  contract  price  is 

upward  of  $15,000,000.  The  War  De- 
partment is  also  giving  active  support  to 

another  new  manufacturer  of  big  guns — 
the  Tacony  Ordnance  Co.  of  Tacony,  Pa., 
in  the  purchase  of  forge  and  machine 
shop  equipment  for  installation  in  the 
new  $1,500,000  plant  now  undergoing 
construction  at  Tacony. 

In  the  Central  West,  two  ordnance 
makers,  the  Inland  Ordnance  Co.,  Cleve- 

land, 0.,  and  the  Root  &  Van  Dervoot 
Engine  Co.,  East  Moline,  111.,  are  sound- 

ing the  market  for  machinery,  and  are 
making  imperative  calls  upon  manufac- 

turers of  machine  tools. 
The  Federal  Shipbuilding  Co.,  the  new 

subsidiary  of  the  U.  S.  Steel  Corporation, 
has  awarded  contracts  for  dredging,  pile 
driving,  building  of  ship  ways  and  con- 

struction of  shops  and  other  buildings,  to 
cost  about  $4,000^000,  and  is  now  buying 
$1,000,000  worth  of  tools  for  a  huge  plate 
and  angle  shop.  The  plate  mill  will  be 
1,000  feet  in  length.  Inquiries  are  also 
out  for  yard  and  shop  cranes  and  for  ma- 

chine shop  tools  that  are  needed  in  addi- 
tion to  the  tools  now  being  built  at  the 

shops  of  the  American  Bridge  Co.  The 
buildings  now  under  contract  will  cover 
ten  acres.  It  is  designed  to  make  this 
plant  on  Newark  Bay  the  largest  ship- 

building plant  in  the  world.  Some  of  the 
shipways  now  being  constructed — 450  to 
500  feet  in  length — will  be  extended 
later  to  1,000  feet  to  build  the  largest 
craft  afloat. 

The  Foundation  Co.  which,  in  conjunc- 
tion with  the  Liberty  Steel  Products  Co., 

is  building  and  equipping  a  large  number 
of  boats,  including  mine  sweepers,  for 
the  United  States  and  French  Govern- 

ments, is  in  the  market  for  $100,000 
worth  of  machinery  for  a  plate  shop,  and 
will  also  buy  cranes  and  machine  shop 
equipment.  The  Harriman  interests,  that 
control  the  shipyards  at  Chester  and 
Bristol,  Pa.,  have  reorganized  the  Ches- 

ter Shipbuilding  Co.,  and  organized  the 
Merchants'  Shipping  Corporation  to  op- 

erate the  Bristol  yards.  Cranes  and  other 
machinery  are  wanted  for  both  of  these 
plants.  Twelve  shipways  are  being  built 
at  Bristol  and  six  additional  ways  at 
Chester.  The  Newburgh  Shipyards,  Inc., 
Ncwburgh,  N.Y.,  and  the  American  U- 
Boat  &  Arms  Corporation,  which  is 
equipping  a  yard  at  City  Island,  are  plac- 

ing contracts  for  machinery. 
Manning,  Maxwell  &  Moore,  Inc.,  have 

received  a  contract  from  the  Curtiss 
Aeroplane  &  Motors  Corporation  for 
equipment  for  the  new  plant  now  being 
built  at  Buffalo.  The  U.  S.  Government 
is  reported  to  have  placed  a  contract  for 
10,000  airplane  engines  with  Henry  M. 
Lcland,  who  is  equipping  a  plant  at  De- 

troit. The  Dayton-Wright  Aeroplane 
Co.  has  given  a  large  order  to  Cincinnati 
manufacturers  for  drilling  machines.  The 
Nordyko-Marmon  Co.,  Indianapolis,  has 
an  order  to  build  1,000  airplane  engines 
for  training  machines  for  the  Govern- ment. 

Tractor  manufacturers  are  overwhelm- 
ed w-ith  business  and  are  extending 

jilants  and  buying  machine  tools  con- 
stantly. Henry  Ford  &  Son.  with  an  or- 

der for  7,000  tractors  for  the  British 

Isles,  is  building  an  addition  to  its  Dear- 
born, Mich.,  plant,  as  the  Cork  Island 

plant  construction  has  been  delayed. 
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Pittsburgh,  Aug.  18. — The  week  has 
been  singularly  devoid  of  concrete  de- 

velopments suRKestive  of  the  future  of 
steel  demand  and  prices.  The  only 
definite  and  important  item  of  news  is 
that  since  the  enactment  of  the  Food 

Control  Law,  which  was  siirnod  by  the 
President  on  Aujrust  10,  the  coke  pro- 

ducers have  been  required  by  the  Federal 
Trade  Commission  to  furnish  statements 

of  their  cost  of  production,  both  for  the 
year  1916  and  for  the  month  of  June  last. 
This  is  taken  to  indicate  that  the  Ad- 

ministration intends  shortly  to  fix  the 

price  of  coke,  the  food  bill  jrivintr  it  au- 
thority over  prices  of  coal,  coke,  petro- 

leum and  jrasoline.  The  reports  are  now 
beinsr  compiled,  and  preliminary  figures 
indicate  costs  averaging  about  $4  per  net 
ton  for  the  Connellsville  region.  The 
average  of  spot  sales  in  May  and  June, 
1915,  was  $1.50.  They  were  below  cost, 
and  costs  are  higher  now.  The  common 
idea  is  that  if  the  Government  fixes  a 

price  it  will  be  about  $4.50  or  $5.  In  the 
past  week  the  spot  market  has  gone  up 
to  $15. 

The  question  is  what  good  the  fixing 
of  prices  on  coke  will  do  the  ultimate 
consumer,  for  about  81  per  cent,  of  the 
coke  produced  is  used  in  the  manufacture 
of  pig  iron,  and  the  pig  iron  is  sold  far 
ahead,  practically  all  the  prospective 
make  for  the  balance  of  this  year  and 
from  35  to  60  per  cent,  of  the  make  in 
the  first  half  of  next  year,  the  pig  iron 
contracts  on  books  ranging  from  $25  to 
over  S50.  Doubtless  the  pig  iron  market 
would  eventually  decline,  and  that  would 
help  some. 

The  Export  Embargo 

The  export  embargo  covers  scrap,  pig 
iron,  billets  and  sheet  bars,  structural 

shapes  and  plates,  and  became  effective 
July  15.  From  then  until  August  15  it 
was  merely  necessary  to  secure  a  license 
to  export,  but  from  August  15  the 
licenses  will  not  be  granted  unless  it  can 

be  shown  that  the  material  is  directly  in- 
tended for  prosecuting  the  war.  This 

prevents  exports  of  plates  and  other 
shipbuilding  material  to  Japan,  a  large 

tonnage  being  under  order.  The  Japan- 
ese mission  is  in  Washington,  and  an  ar- 

rangement may  be  concluded  whereby 
the  steel  will  be  allowed  to  go  forward 

in  return  for  Japan  diverting  a  number 
of  ships  to  the  trans-Atlantic  trade.  The 
plate  mills  are  in  a  quandary,  as  they  do 
not  know  whether  to  continue  rolling 

export  material  or  resell  it.  There  have 
been  some  offerings  of  plate^^  in  the  past 
week  at  lower  prices  than  formerly 
quote<l,  but  not  enough  to  istablish  a 
new  m.arket  level. 

Iron  and  steel  exports  in  June  totalled 

t^Sl.Vl'J  gross  tons,  ngain.'^t  .'■'Kj)15  tons 
in  May.  and  643.767  tons  last  .'September, 
the  record  month  for  export.'-  July  ex- 

ports will  probably  prove  to  have  been 

nearly,  if  not  quite,  as  large,  but  on  ac- 
count of  the  enforcement  of  the  embargo 

August  will  doubtless  show  a  material 
falling  off. .''crap 

Last  week  the  Pennsylvaria  Railroad 
System   placed    nn  embargo    against  all 

movement  of  scrap  on  its  rails  in  open 
top  cars,  except  under  special  permit, 
the  permit  to  be  applied  for  by  the  pros- 

pective consignee.  There  is  very  little 
scrap  movement  in  this  district  that  does 
not  involve  travelling  part  of  the 

journey  over  Pennsylvania  rails  and  per- 
mits do  not  seem  to  be  obtainable  easily. 

The  scrap  market  has  been  made  still 
quieter,  but  prices  have  not  declined,  and 
heavy  melting  steel  is  higher,  with  one 

or  two  sales  reported  at  $37  and  a  num- 
ber of  dealers  readily  bidding  $34,  these 

limits  comparing  with  $32  to  $33  quot- 
able as  the  market  ten  days  ago. 

Pig  Iron 
The  pig  iron  market  is  absolutely  stag- 

nant, there  being  scarcely  any  inquiry, 
and  then  only  for  very  small  lots  for 
prompt  shipment.  When  the  market  once 
stopped  advancing,  about  the  close  of 

June,  prices  yielded  a  trifle  from  the  ex- 
treme, but  have  since  held  steady,  so  far 

as  furnace  quoUitions  are  concerned,  at 
$55  for  Bessemer,  $52  for  basic,  and  $53 

CANADIAN    GOVERNMENT 

PURCHASING  COMMISSION 

The  following  gentlemen  consti- 
tute the  Commission  appointed  to 

make  all  purchases  under  the  Do- 
minion 8100,000.000  war  appropri- 

ation:— George  F.  Gait.  Winnipeg; 
Hormidas  Laporte,  Montreal;  A. 

E.  Kemp,  Toronto.  Thomas  Hil- 
liard  is  secretary,  and  the  Commis- 

sion headquarters  are  at  Ottawa. 

for  No.  2  foundry  and  malleable,  f.o.b. 
Valley  furnaces.  These,  however,  can 
hardly  be  called  even  asking  prices  when 
there  is  no  inquiry.  Some  resale  lots 
have  been  offered  for  less,  particularly 
in  the  case  of  Bessemer. 

While  production  has  been  curtailed  in 
the  past  few  weeks  on  account  of  high 
humidity,  there  is  less  rather  than 

greater  pressure  for  deliveries  on  con- 
tract, and  consumers  are  evidently  bet- 

ter supplied  than  was  assumed.  Buyers 

arc  evidently  expecting  a  very  consider- 
able drop  in  the  market,  before  they  have 

occasion  to  make  further  purcnases. 

Unfinished  Steel 

A  week  ago  a  decline  in  unfinished 
steel  was  recorded,  and  in  the  past  week 
there  has  been  a  further  softening.  A 

lot  of  1,000  tons  of  open-hearth  sheet 
bars  has  been  sold  at  $85,  the  top  of  the 
market  having  been  $105  to  $110.  The 
ordinary  market  price  is  paid  only  on 
odd  lots  purchased  by  mills,  or  by  sheet 
consumers  who  wish  to  have  the  steel 
converted.  Tiw  deliveries  to  sheet  mills, 
on  long  term  contracts,  are  at  about  $60. 
Wire  rods  have  sold  in  the  past  week  at 
$90,  a  price  practically  impossible  a 
fortnight  ago.  There  are  further  offer- 

ings of  billets  at  $85,  and  $83  is  rumor- 
ed. Until  recentlv  the  market  was  all  of 

$95. 

Finished  Steel 

While  there  have  been  declines  in  suc- 
cession in  scrap,  pig  iron,  and  unfinished 

steel,  the  declining  tendency  has  not  yet 
reached  finished  steel  products,  and  this 
is  in  accordance  with  precedent.  The 
mills  fully  expect  declines,  but  know  that 
they  could  not  force  sales  by  cutting 
prices,  and  are  interested  in  maintaining 
same  as  long  as  possible  so  as  to  stimu- 

late specifications  on  existing  contracts. 
There  is  no  buying  in  the  open  market 

to  speak  of. Notes 

Production  of  pig  iron  in  the  United 
States  is  officially  reported  at  19,258,235 
tons  in  the  first  half  of  this  year,  against 
19,815,275  tons  in  the  second  half  of  last 

year,  and  19,619,522  tons  in  the  first 
half.  The  decline  is  in  the  face  of  a  ma- 

terial increase  in  capacity,  and  is  due  to 
shortage  of  coke. 

Production  of  coke  in  the  United 
States  in  1916  is  officially  reported  by  the 

Geological  Survey  at  3.">. 464,224  short tons  of  beehive  and  19,069,261  tons  of 

by-product,  a  total  of  54,533,585  tons,  re- 
presenting increases  over  the  1915  pro- 

duction of  29  per  cent,  in  beehive,  35M 

per  cent,  in  by-product,  and  31  per  cent. 
in  the  total. 

Production  of  iron  ore  in  the  United 
States  in  1916  is  reported  by  the  Survey 
at  63,735,088  gross  tons  from  the  Lake 
Superior  region,  and  11/432.584  tons  for 
all  other  districts,  a  total  of  75.167,672 
tons,  against  55,526,490  tons  in  1915.  and 

61,980,437  tons  in  1913,  hitherto  the  re- 
cord year. 

The  Bridge  Builders'  and  Structural 
Society  report  fabricated  steel  contracts 

let  in  July  equal  to  41 '4  per  cent,  of  a 
month's  frabricating  capacity,  against 
47'-i  per  cent,  for  June  and  57V4  per 
cent,  for  May. 

  @   
SUPPLEMENTARY    ESTIMATES 

TABLED    IN    HOUSE 

SUPPLEME.NTARV  estimates  for  the 

fiscal  year  ending  ALarch  31  next,  to  the 
amount  of  $.50,542,472.35,  were  tabled  in 

the  Commons,  Ottawa,  by  Sir  Thomas 
White  on  August  17.  They  bring  the 
total  amount  of  appropriations  for  the 

fiscal  year  up  to  $178,824,236.99,  ex- 
clusive of  statutory  expenditures  aggre- 

gating $74,691,001.24.  Of  the  supple- 
mentJiry  votes  now  brought  before  Par- 

liament, $18,361,930  is  chargeable  to  in- 
come and  $32,180,542  is  chargeable  to 

capital  account. 
Among  the  items  is  $7..500.000  to  be 

loaned  to  the  G.T.P.  Railway  to  meet 

interest  charges  and  dofirit  in  operation 
of  the  Grand  Tri        1  : 
Grand  Trunk  P  . 

provide     for     hi  •  • stock.  To  purcha-«e  lulling;  ̂ tmk  fur  the 

Canadian  Government's  Railways.  $25,- 
000.000  is  to  be  voted.  To  pay  for  the 

steamers  McKee  and  Drummoml,  ac- 

quired by  the  Government,  and  now  en- 
gaged in  transporting  coal  from  Nova 

Scotia  to  .St.  Lawrence  River  ports, 
$1,020,000  is  required,  and  to  provide  for 
the  building  of  two  wooden  ships  for  use 
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in  connection  with  the  Government  Rail- 
ways system,  $600,000  is  asked.  Among 

the  sums  voted  at  a  previous  session  and 
now  to  be  revoted  are  $1,020,000  for  the 
construction  of  the  Quebec,  Montmor- 

ency and  Charlevoix  Railway,  the  Que- 
bec and  Saguenay  Railway  and  the  Lot- 

biniere   and   Megantic   Railway. 

  ©   
THE  SUBMARINE  LOSSES 

BELOW  will  be  found  the  official  weekly 
returns  issued  by  the  Press  Bureau  and 

compiled  by  the  Liverpool  "Journal  of 
Commerce,"  relating  to  the  war  losses  of 
British  merchant  shipping,  and  the  arri- 

vals and  sailings  of  merchant  vessels  of 
all  nationalities  (over  100  tons  net),  at 
and  from  United  Kingdom  ports.  Fishing 
and  local  craft  are  excluded  from  the 
sailings  and  arrivals.  This  return  in- 

variably includes  all  mercantile  tonnage 
known  to  have  been  sunk  by  mine  or  sub- 

marine either  employed  on  Government 
service  or  othenvise: — 

tons  was  as  follows:  Sault  Ste.  Marie, 

16,813,649;  Welland,  2,544,964;  St.  Law- 
rence, 3,368,064;  Chambly,  398,977;  St. 

Peter's,  9,629;  Murray,  46,680;  Ottawa, 
237,651;  Rideau,  105,430;  Trent,  45,000; 
St.  Andrew's,  13,438. 

The  traffic  as  analyzed  is  as  follows: 
Tons. 

Agricultural    products        5,178.806 
Animal   products              11,342 
Manufactured   products           834,266 
Forest    products          1,388,873 
Mine    products      16,170,204 

The  total  volume  of  Canadian  wheat 
moved  through  the  canals  of  Canada  and 
the  United  States  at  Sault  Ste.  Marie  in 
1916  was  185,003,667  bushels.  Of  this 
quantity,  82,807,342  bushels  passed 
through  the  Canadian  canal.  Larger  ac- 

commodation on  the  American  side  of  the 

St.  Mary's  river  probably  accounts  for 
the  preference  given  that  channel. 

The  growth  since  1895  in  the  volume 
of     Canadian     wheat     annually     carried 

British   Merchant   Ships 
Sank  by    Mine    or 

Submarine  Unsuccess- 
y/ffil  \n    Nationalities          1.600  tons    Under   1.600    fully 
-nrtine  Arrivals          Sailings  gross  or  over  tons  gross  attacked 
p,h     24                                      2.280                   2.261                   16  6  16 

Mar      4             2.528                 2.477                  15  8  15 
..  ■  „                 1.985        1.959        12  4  12 
"   18    ;    2.528        2.554        18  8  20 
"25                                             2.314                   2.433                   20  7  12 

Anril    1                 2.281                   2.399                   17  14  20 
..   8                2.406        2.367        17  2  13 
.■   15             2.379       2.331       19  9  13 
"  22                 2.585       2.621       41  15  27 
..   29                  2.716        2.690        39  12  27 

Hay   6  ".".'.'.'.'.'.    2.374        2.499        19  22  30 ■•   13          2,568       2.552       17  5  13 

.•   20  "                  2.6M        2.759        19  9  12 
••   27           2,719        2.768        18  2  22 

June  3  '.'.'.'.    2.693       2.642       15  3  15 "10                    2.767        2.822        24  10  20 

"   17  ■  '          2,897        2.993        25  5  37 
"  24  "            2.876       2.923       21  6  19 

July   1  '"     2.745        2.846        15  5  13 8                2.898       2.798       14  3  13 

■•   15  '          2.828        2.920        15  4  15 
"   22          2.791        2.791        19  3  12 
"   29     2,747        2.776        18  3  -9 

•Including  three  attacked  during  week  ended  July  22. 

Italian  Losses 

The  following  are  the  figures  of  the 
movements  of  merchant  vessels  of  all 
nationalities  in  Italian  ports  during  the 
week  ending  Sunday,  July  29: — 
Arrivals       .'       810  412.045 
Departures           M6  401.168 

This  is  exclusive  of  fishing  boats  and 
coasting  vessels. 

Losses  of  Italian  ships  on  all  seas 
were: — Four  sailing  vessels,  only  one 
over  250  tons.  One  steamer  was  attacked 
and  damaged,  but  was  able  to  be  saved. 

  ©   
TRAFFIC  THROUGH  CANADIAN 

CANALS 

J.  L.  PAYNE,  comptroller  of  statistics, 
reports  that  the  traffic  through  the  can- 

als of  Canada  in  1916  showed  an  increase 
of  8,384,688  tQns.  The  total  volume  was 
23,583,491  tons,  though  this  tonnage  in- 

cludes duplication,  which  means  that  the 
same  cargo  quite  frequently  passes 
through  two  or  three  separate  canal  sys- 

tems. After  eliminating  all  duplication, 
the  net  tonnage  is  given  as  21,011,905 
tons.    The  dis-tribution  of  gross  traffic  in 

through  the  Canadian  canal  at  Sault  Ste. 
Marie  is  seen  from  these  figures:  1895, 
1.087.800  bushels;  1900,  5.573.267  bush- 

els; 1910,  51,774,833  bushels;  1913,  101,- 
066,133  bushels;  1916,  82,807,342  bushels. 

Then  comparison  of  1915  and  1916  is 

as  follows: — 
1915  1916 

Through  the  Bus.  Bus. 
Can.  canal       48,727,911         82,^07,342 
Am.   canal      121,389.950       102,196,325 

Totals      170,117,861       185,003,667 
Canadian  wheat  moved  in  the  form  of 

flour  must  also  be  brought  into  the  ac- 
count. The  total  quantity  brought  down 

in  1916  was  3,805,384  barrels,  as  com- 
pared with  2,215,098  barrels  in  1915.  At 

AVz  bushels  to  the  barrel,  this  would  re- 
present 17,124.228  bushels  of  wheat. 

The  total  volume  of  water-borne 
wheat  in  1916  would  thus  be  made  up  as 

follows: — 
Through  the  Can.  canal       82,807,342 
Through   the   Am.   canal      102,196,325 
In  the  form  of  flour       17,124,228 

Total ..   202,127,895 

The  distribution  of  Canadian  wheat 
moved  through  the  Canadian  and  Ameri- 

can canals  at  Sault  Ste.  Marie  from  Port 
Arthur-Fort  William  in  1916  was  as  fol- 

lows : — 
To  Montreal,  1,233,982  bushels;  to 

Georgian  Bay  ports,  46,406,749  bushels; 
to  other  Canadian  ports,  28,029,847  bush- 

els; to  Buffalo,  106,349,943  bushels;  total, 
182.020,521  bushels. 

To  account  for  all  the  Canadian  wheat 
shipped  eastward  by  water  in  1916  there 
must  be  added  the  quantity  passed 
through  Duluth  in  bond.  The  complete 
statement  would,  therefore,  be  as  fol- 

lows : — 
From  Port  Arthur-Fort  William  and 

Duluth,  to  Montreal,  1,686,482  bushels; 

to  Georgian  Bay  ports,  48,007,361  bush- 
els; to  other  Canadian  ports,  28,029,847 

bushels;  to  Buffalo,  107,279,977  bushels; 
total,  185,003,667  bushels. 

  ^   
STEEL  PRICES  FIXED  AT  $65 

A  REPORT  from  Washington  states  that 

an  agreement  between  the  War  Indus- 
tries Board  and  the  steel  interests  as  to 

the  price  of  steel  for  the  United  States 
and  her  allies  will  be  arransed  shortly, 
according  to  an  authoritative  source. 
The  terms  of  the  agreement  likely  will 
be: 

1.  The  price  of  steel  will  be  fixed  at 
approximately  $65  a  ton. 

2.  The  steel  interests  will  agree  to  fur- 
nish material  to  this  Government  and  the 

allies  for  the  same  price. 
3.  An  informal  agreement  will  be 

made  that,  if  the  steel  men  furnish  their 
product  at  the  agreed  upon  price,  the  ex- 

cess profits  tax  will  be  modified. 
4.  The  steel  interests  shall  retain  the 

right  to  collect  bonuses  from  allied  Gov- 
ernments for  early  delivery  of  contracts. 

  @   

COAL    CONTROL    PLAN    TO    BE 
ANNOUNCED 

PRESIDENT  WILSON  will  announce 
formally  in  a  few  days  the  plan  under 
which  the  American  Government  will 
take  over  control  of  the  coal  supply  of 

the  country,  fix  prices  and  regulate  pro- 
duction and  distribution  under  the  pow- 

ers contained  in  the  food  control  law. 
It  is  said  that  the  Trade  Commission, 

while  not  advocating  the  requisition  and 
operation  of  mines  as  an  immediate  step, 
believes  that  the  price  of  $3  a  ton  at  the 
mouth  of  the  mine  for  bituminous  coal  is 
radically  high,  and  that  production  and 
distribution  systems  are  faulty.  A  sys- 

tem of  commandeering  and  pooling  the 
output  for  distribution  by  a  Government 
agency  is  said  to  have  been  recom- mended. 

In  connection  with  anthracite  coal,  the 
commission  in  former  reports  has  indi- 

cated that  in  its  belief  the  price  at  the 
mouth  of  the  mine  agreed  to  by  opera- 

tors was  not  exorbitant,  and  some  of  the 
officials  have  intimated  that  high  prices 
to  the  consuming  public  were  due  largely 
to  the  middlemen  and  faults  of  distribu- 
tion. 
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Gould  &  Eberhardt  | 
GEAR  HOBBERS  | 

are  S 

Automatic  therefore  Economical  i 

If  you  cut  gears  in  quantities  | 
they  can  be  cut  with  ad-  i 
vantage  on  G.  CEl  E.  Gear  | 
Cutting  Machinery.  | 

For  gears  up  to  120"  diameter.  I 

Catalogue  describing  full  line  of  Gear-  i 
cutting,  Hobbing,  and  Rack -cutting  | 
machines   on    request.  1 

Write  for   prices  and  deliveries  M 

The  A.  R.  Williams  Machinery  Company,  Limited         | 
i  ST.  JOHN,  N.  B. 

§      WINNIPEG,  VANCOUVER  "If  It's  Machinery,    Write   Williams" 
liiiin  nil  1 1  iii;i  1 1 1 1 1 1  n  1 1 1  ii  i  u  1 1 1  ii  ii  1 1 1 1  iim  i  iiiiiiiiiiiiiiiiiiin  i  hi  m  i  i  i  ij  hi  m  i  i  i  i  ii  ni  iiiin  i  niii'iiin  i  i  i  himj  hi  j  i  iiiiii  i  hi  i  ii  iiiiiiiiiiiiiwiin 

64   Front   Street    We»t       E 
TORONTO  M 

iii'iriiiiiiiiiiiiiiiiiMiimil 

mm 
The  Machines  that  put  c:^JrJi 

the  ̂* Rings''  in  Springs!     ̂  

More  Than  Forty  Standard  Spring  Making  Machines. 

High-Speed  Automatics  for  Making  Fuse 
and    Small  Arms  Springs. 

Flexible  Metallic  Tube  and   Casing  Coilers. 

Sleeper   &   Hartley,  Inc.,  Worcester,  mass,  and  coaticook,  p.q. 

HACK      "STERLING      SAWS 

MANUFACTURED  BY 

DIAMOND  SAW  &  STAMPING  WORKS  -: BUFFALO,  N.Y..  U.S.A. 

//    any    .idtcrfurmr  n  (    intrrrHn    you,    trar    i(    out     note    and    placf    ultk    Initrs    to   hr   aniturrrd. 
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INDUSTRIAL  \  CONSTRUCTION  NEWS 
Establishment  or  Enlargement  of    Factories,  Mills,  Power  Plants,  Etc.;  Construc- 

tion   of    Railways,    Bridges,     Etc.;     Municipal    Undertakings;     Mining     News 

ENGINEERING 
Elniira.  Ont. — The  Elmira  Transmis- 

sion Co.  will  build  an  extension  to  their 
foundry. 

Sidney,  N.S. — A  report  is  current  here 

that  the'  steel  plant  at  Trenton,  N.S.,  will be  moved  to  Sidney. 

Chicoutimi,  Que. — The  Chicoutimi  Pulp 
Co.  will  build  an  extension  to  their  mill, 
which  will  include  a  machine  shop. 

Tillsonburg,  Ont.— The  Maple  Leaf 
Harvest  Tool  Co.  propose  building  a  fac- 

tory here  to  cost  approximately  $50,000. 
Toronto,  Ont. — The  Cluff  Ammunition 

Co.  are  rebuilding  their  plant  on  Sterling 
Road,  which  was  destroyed  by  fire  some 
time  ago. 

Oshawa,  Ont.— The  Richmond  Mfg. 
Co.,  of  Toronto,  have  written  the  Coun- 

cil regarding  a  proposal  to  establish  a 
factory  here. 

Blenheim,  Ont. — Five  acres  of  land 
have  been  purchased  by  the  Pere  Mar- 

quette Railway  for  a  reservoir.  A  new 
pumphouse  will  be  erected  and  new 
equipment  installed,  and  a  tank  buiJt. 
New  Westminster.  B.C. — H.  A.  Bay- 

field, formerly  superintendent  of  dredges 
here,  was  in  the  city  recently  inspecting 
possible  sites  for  the  assembling  shop 
which  the  Imperial  Munitions  Board  will 
probably  establish  somewhere  on  the 
Coast  to  assemble  machinery  and  engines 
for  the  vessels  now  being  built  at  various 
shipyards.  Sites  will  also  be  inspected 
at  Victoria  and  Vancouver. 

Rigaud,  Que. — .A  violent  explosion  at 
the  powder  factory  of  Curtis  &  Harvey 
Co.,  on  Aug.  18,  destroyed  the  entire 
plant.  The  monetary  loss  is  placed  at 
$2,000,000.  The  plant  was  comprised  of 
a  large  number  of  small  buildings  and 
the  structures  alone  cost  several  million 
dollars.  The  stock  of  raw  material  for 
making  explosive  was  also  particularly 
expensive.  The  plant,  with  adjacent 
grounds,   covered   five  miles   square. 

Windsor,  Ont. — Plans  have  been  filed 
with  the  Canadian  Government  by  a  lo- 

cal law  firm,  acting  for  the  Canadian 
Steel  Corporation,  for  docks  at  Ojibway 
to  cost  $2.50,000.  It  is  stated  that  the 
plans  include  a  marine  slip,  harbor, 
docks,  and  wharves.  A  canal  running 

through  the  corporation's  property  for 
2,.500  feet,  which  will  be  200  feet  wide 
and  25  feet  deep,  will  be  dredged  to  ac- 

commodate boats.  It  is  proposed  to 
build  docks  on  the  banks  of  the  canal, 
while  another  dock  a  thousand  feet  long 
is  planned  for  the  river  front. 

Cookstown,  Ont. — The  Hydro  by-law 
was  passed  here  Monday  by  a  majority 
of  91.  The  enabling  by-law  was  also 
passed   on   the    same   vote. 

Toronto,  Ont.  —  The  Hydro  -  Electric 
Commission  have  been  granted  a  permit 
to  build  an  addition  to  the  terminal  sta- 

tion on  Strachan  Avenue,  to  cost  $1,100. 

Wellington,  Ont. — A  by-law  will  be 
submitted  to  the  ratepayers  on  Aug.  31 
to  authorize  the  expenditure  of  $10,000 

for  the  purpose  of  development,  trans- 
mission and  distribution  of  electrical 

power  and  energy. 

MUNICIPAL 
Lawrencetown,  N.S. — The  Town  Coun- 

cil are  considering  installing  a  hydro- 
electric power  plant. 

Portage  la  Prairie,  Man. — The  Town 
Council  contemplate  installation  of  one 
lOO-h.-p.  boiler  with  mechanical  stoker, 
costing  about  $5,000,  for  the  electric 
station. 

Stratford,  Ont. — At  a  meeting  of  the 
Public  Utilities  Commission,  it  was 

recommended,  in  Mr.  Mason's  report, 
that  estimates  for  the  proposed  storage 
basin  for  surplus  artesian  well  water  be 
asked  for. 

Stratford,  Ont.— The  Public  Utilities 
Commission  have  decided  to  accept  the 

quotation  of  Petrie's,  Ltd.,  of  Toronto, 
for  an  air  compressor  at  a  cost  of  $415, 
and  a  15  h.p.  gasoline  engine  at  a  cost 
of  $400,  to  be  installed  in  the  pump  house 
as  soon  as  possible. 

Montreal,  Que.  —  The  Board  of  En- 
gineers, composed  of  H.  E.  Vautelet, 

Arthur  St.  Laurent  and  T.  B.  McRae, 
have  prepared  a  supplementary  report 
on  the  aqueduct  scheme,  in  which  they 
recommend  that  the  waterworks  im- 

provement be  continued  along  new  lines. 
Upwards  of  $3,000,000  has  already  been 
spent  on  the  aqueduct. 

ELECTRICAL 
Bloomfield,  Ont. — A  by-law  passed  re- 

cently authorized  an  expenditure  of  $8,- 
nno  on  the  development  of  electric  pow- 

TENDERS 
Winnipeg,  Man. — The  Board  of  Con- 

trol are  receiving  tenders  up  to  August 
22  for  3,000  feet  of  3M  inch  cotton  rub- 

ber-lined fire  hose. 

Sherbrooke,  Que. — Tenders  will  be  re- 
ceived until  August  22  for  high-tension 

line  and  equipment.,  costing  $150,000, 
from  Weedon  to  Sherbrooke,  for  the  Gas 
and  Electric  Department,  City  Council. 

Hamilton,  Ont. — Tenders  are  being  re- 
ceived until  September  4  by  the  engineer, 

E.  R.  Gray,  for  pumping  equipment  for 
Beach  pumping  station.  The  cost  is  esti- 

mated at  $1.S0.000. 

Oakshella,  Sask. — Tenders  are  required 
for  the  supply  of  material  and  construct- 

ing thirteen  miles  of  bracket  line,  also 
placing  two  circuits  on  the  Government 

leml  on  si.x-pin  crossarnis.    For  plans  and 
specifications,  apply  to  James   Wiggins, 

secretary-treasurer.    Last    Chance    Tele-  ' 
phone  Co.,  Oakshella,  Sask. 

Cobalt,  Ont. — Tenders  will  be  I'eceived 
up  to  Sept.  18,  for  the  supplying  of  ma- 

terial and  labor  necessary  in  the  instal- 
lation of  a  complete  telephone  system 

in  the  Town  of  Cobalt,  and  in  part  of 
the  adjoining  Township  of  Coleman. 
Further  particulai-s  will  be  furnished  by 
R.  L.  O'Gorman,  Town  Clerk. 
Winnipeg,  Man. — Tenders,  addressed 

to  the  Chairman,  Board  of  Control,  will 
be  received  up  to  August  28  for  the  sup- 

ply of  2,400  feet  of  6-in.  cast  iron  water 
pipe,  class  "C,"  delivered  f.o.b.  cars,  city 
yards.  Specification  and  form  of  tender 
may  be  obtained  at  the  office  of  the  City 
Engineer,  223  .James  Avenue. 

Toronto,  Ont. — Tenders  will  be  re- 
ceived, addressed  the  Chairman,  Board 

of  Control,  City  Hall,  Toronto,  up  to 
August  28,  for  the  supply  and  installa- 

tion of  mechanical  stokers,  at  the  Main 
Pumping  Station.  Specifications  and 
forms  of  tender  may  be  obtained  at  the 
Works  Department,  Room  12,  City  Hall. 

Winnipeg,  Man. — Tenders,  addressed 
to  the  Chairman,  Board  of  Control,  will 
be  received  up  to  August  24,  for  the  sup- 

ply and  complete  installation  of  one  me- 
chanical chain  grate  stoker  for  the  Muni- 

cipal Hospital  Power  House,  Morley 
Avenue.  Specification  and  form  of  tender 
may  be  obtained  at  the  office  of  the  City 
Engineer,  223  James  Avenue. 

Toronto,  Ont. — Tenders  addressed  to 
the  Secretary-Treasurer  of  the  Board  of 
Education  will  be  received  until  August 
24,  for  completion  of  carpentry  work  in 
Park  School  New  Building,  local  tele- 

phones, cabinet  work,  repair  work  in 
various  trades.  Specifications  may  be 
seen  and  all  information  obtained  at  the 
office  of  the  Superintendent  of  Buildings, 
155  College  Street. 

Monteith,  Ont. — Tenders  will  be  re- 
ceived until  August  27  for  heating  and 

plumbing  in  the  men's  residence  in  con- 
nection with  the  Training  School,  Experi- 

mental Farm,  Monteith.  Plans  and 
specifications  can  be  seen  at  the  office  of 
the  Director  of  Agriculture,  New  Lis- 
keard,  and  at  the  Department  of  Public 
Works,  Toronto.  Ont. 

Winnipeg,  Man. — Tenders,  addressed 
to  the  Chairman,  Board  of  Control,  will 
be  received  up  to  August  28  for  the  sup- 

ply and  delivery  of  one  set  high  effici- 
ency street  lighting  equipment.  In- 

structions to  bidders,  specification  and 
foi-m  of  tender  may  be  obtained  at  the 
office  of  the  City  Light  and  Power  De- 

partment, 54   King  Street. 

Toronto,  Ont. — By  direction  of  .  the 
Hon..  the  Minister  of  Militia  and  De- 

fence, the  following  Old  Stores  are  for 
sale    bv      Public    Tender      at      Toronto: 
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ECONOMY 
That  is  the  lesson  we  are  slowly  learning 

lU'iL'  is  a  iiiachiiu — llie  (icuiiiclric  'riircadiiiu  Alacliiuc — 
wliit'h  lias  been  ccoiiomizinc;  in  srrow  thread  production 
for  a  nnniltor  of  years.  Busy  automatic  screw  inacliines 
cannot  proHtably  be  slowed  down  to  cut  threads  when 
there  is  a  (Jeoinetrie  Threadinii;  ̂ Fachine  at  hand.  Es- 

pecially since  a  Geometric  Threading;  ̂ Eachine  costs  one- 
tenth  the  price  of  automatics. 

(  u'omolvii-  Tiiroatliiio  Machines  uw  I'lnployed  on  a  large  class  of  small 
threaded  parts  that  cannot  lie  prodnced  economically  on  the  ordinal' 
screw  machine. 

Made  in  three  .sizes — to  cut  Vs  to  'A  inch,  V-i  to  %  inch,  and  %  to 
1 '  !•  inch  diameter  threads.  The  carriage  is  mounted  on  slides  and  on 

the  largest  size  machine  is  moved  back  and 
forth  liy  rack  and  pinion,  and  in  the  smaller 
sizes  by  hand. 

S|)indle  speed  changes  readily  made,  adapt- 
ing the  machine  \k  the  diameter  and  mate- 
rial of  the  work.  An  adjustable  stop  assures 

accurate  length  of  thread,  and  aut<pmatic- 
ally  ofion.s  the  die  head,  permitting  of  draw- 

ing the  work  straighi  back. 

A  line  from  you  brings  full 

details  regarding  this  ma- 
chine. Tell  us  your  thread- 

ing requirements  —  let  us 
recommend  the  proper  Geo- 

metric Collapsing  Tap  or 

Self-Opening  Die. 

THE  GEOMETRIC  TOOL  COMPANY 
NEW  HAVEN  CONNECTICUT 

Canadian  Agents      WilliamR  &  Wilson,  Limited,  Montreal;  The  A.  K.  Williams  Machinery  Co., 
Limited,  Toronto,  Winnipeg  and  St.  John,  N.B. 

i.i,(    ;.f.i 
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Leather,  old,  21,271  lbs;  brass,  old,  25,977 
lbs.  This  produce  may  be  seen  on  appli- 

cation to  the  Senior  Ordnance  Officer, 

Toronto,  Ont.  Tenders  for  the  pur- 
chase of  all  or  any  of  these  lots  will  be 

received  until  Aug.  25. 

Winnipeg,  Man. — Tenders,  addressed 
to  the  Chairman,  Board  of  Control,  will 
be  received  up  to  Auarust  22,  for  the  fol- 

lowing supplies  for  the  Fire  Department, 
namely,  3,000  feet  3V2  inch  cotton,  rub- 

ber-lined fire  hose,  221  (more  or  less) 
pairs  rubber  boots,  221  (more  or  less) 
waterproof  coats.  Specifications  and 
forms  of  tender  may  be  obtained  at  the 
office  of  the  Chief  of  the  Fire  Depart- 

ment. Central  Fire  Station. 

Quebec.  Que. — Tenders  will  be  re- 
ceived until  August  28,  for  the  construc- 

tion of  a  steel  bridge  (two  spans),  over 
sluice  ways  in  St.  Charles  River,  at  Que- 

bec, P.Q.  Plans  and  forms  of  contract 
can  be  seen  and  specification  and  forms 
of  tender  obtained  at  the  Department  of 
Public  Works,  Ottawa,  and  at  the  offices 
of  the  District  Engineers,  Shaughnessy 
Buildings,  Montreal,  P.Q.,  Post  Office 
Building,  Quebec,  P.Q.,  and  Equity  Build- 

ing, Toronto,  Ont. 

St.  John,  N.B. — Tenders  will  be  re- 
ceived until  August  31,  for  the  construc- 

tion of  an  extension  of  and  repairs  to  the 
Negrro  Point  breakwater,  St.  John  Har- 

bor, St.  John  County,  N.B.  Plans  and 
forms  of  contract  can  be  seen  and  speci- 

fications and  forms  of  tender  obtained  at 

the  Department  of  Public  Works,  Otta- 
wa, and  at  the  offices  of  the  District  En- 

gineers at  St.  John.  N.B.;  Halifax,  N.S.; 
Shaughnessy  Building,  Montreal,  P.Q., 
and  Equity  Building,  Toronto,  Ont. 

Woodstock,  N.B. — Tenders  will  be  re- 
ceived until  August  28  for  the  following 

improvements  to  the  water  system: — 
Mechanical  gravity  filter  plant.  Addi- 

tions and  alterations  to  the  pumping  sta- 
tion, new  boiler,  steam  turbine-driven 

centrifugal  pumps,  gasoline  engine- 
driven  centrifugal  pump,  and  sundry 
machinery  and  appurtenances.  Plans 
and  specifications  may  be  obtained  from 
J.  C.  Hartley,  Town  Clerk,  Woodstock, 
N.B.,  or  R.  S.  &  W.  S.  Lea,  809  Nsw 
Birks  Building,  Montreal,  or  A.  K.  Grim- 

mer, St.  Andrews,  N.B. 

Ottawa.  Ont. — Tenders  will  be  re- 
ceived until  .August  27  for  plumbing 

pipes  and  fixtures  required  in  the  recon- 
struction of  the  Parliament  Buildings. 

All  tenders  to  be  based  on  the  execution, 
erection  and  completion,  including  all 
labor  and  materials  required  for  the  in- 

stallation of  the  plumbing  system,  to- 
gether with  all  fixtures,  apparatus  and 

appliances  as  called  for  in  the  plans  and 
specifications.  Plans,  specifications  and 
any  other  information  can  be  obUiined 
at  the  office  of  the  general  contractor,  P. 
Lyall  &  Sons,  Construction  Co.,  Ottawa. 

Hudson,  Que. — The  Canadian  Ice  Co. 
will  rebuild  their  plant,  which  was  de- 

stroyed by  fire  a  few  weeks  ago. 
Orangeville,  Ont. — Fire  last  Monday 

destroyed  the  Alton  Knitting  Mills,  own- 
ed by  J.  M.  Dods.  The  building  and  ma- 

chinery were  valued  at  $110,000  and 
were  fully  insured.  The  mill  will  be  re- 

built as  soon  as  possible. 

Sackrider,  of  Brampton,  to  erect  a  new 
school  building  at  a  cost  of  $65,921.  The 
board  has  decided  to  build  the  school  at 
the  south  end  of  the  present  grounds. 

INCORPORATIONS 
The  St.  Maurice  Foundries,  Ltd.,  has 

been  incorporated  with  a  capital  of 
$49,000  to  carry  on  a  foundry  business 
at  Three   Rivers,   Que. 

Murray  Engines.  Ltd.,  has  been  incor- 
porated at  Victoria,  B.C.,  to  carry  on  the 

business  of  machinists  and  engineers  at 
Vancouver,  with  a  capital  of  $25,000. 

The  Merchants  Shipbuilding  Corpora- 
tion has  been  incorporated  at  Victoria, 

B.C.,  to  carry  on  a  shipbuilding  business 
at  Vancouver,  with  a  capital  of  $500,000. 

PERSONAL 
John  Lang  has  been  appointed  super- 

intendent of  the  factory  at  Oshawa,  Ont., 
recently  taken  over  by  the  McClary 

Mfg.  Co.,  of  London,  Ont  . 

W.  G.  Ross,  Chairman  Montreal  Har- 
bour Commission,  has  been  presented 

with  a  special  decoration  by  the  Navy 
League  in  recognition  of  valuable  ser- 

vices on  behalf  of  the  naval  service  and 
Navy  League. 

J.  E.  McAllister  has  been  appointed 
vice-president  and  general  manager  of 
the  National  Street  Car  Co.,  Hamilton. 
Ont.,  succeeding  Basil  Magor,  who  has 
held  the  position  for  several  years.  Mr. 
McAllister  was   born   in   Hamilton. 

A.  T.  Perrin,  assistant  chief  draughts- 
man of  the  Dominion  Bridge  Co.,  of  La- 

chine,  P.Q.,  has  resigned  his  position  to 
become  manager  of  the  Iberville,  P.Q., 
plant  of  the  Rapid  Tool  &  Machine  Co., 
the  head  offices  of  which  are  located  at 
Lachine,  P.Q. 

Maj.  R.  Falshaw  Morkill,  signal  en- 
gineer of  the  Grand  Trunk  Railway 

System,  and  now  serving  overseas  in  the 
British  army,  has  been  appointed  by  the 
Director-General  of  Transportation,  to 
take  over  all  signaling  work  in  the  area 
occupied  in  France  and  Belgium  by  the 
British  forces,  and  is  now  at  general 
headquarters. 

GENERAL 
Gravenhurst,  Ont. — The  National  Pot- 

ash Co.,  Toronto,  will  build  a  plant  here. 
Toronto,  Ont. — The  Canadian  National 

Carbon  Co.  will  build  a  power  house  at 
their  factory  here. 

CONTRACTS 
Walkerville.  Ont.— The  Maxwell  Motor 

Car  Co.,  of  Detroit,  have  let  the  contract 
for  steel  work  for  their  new  factory  here 

to  the  Canadian  Bridge  Co.,  of  Walker- ville. 

Fort  William,  Ont. — George  McLeod 
of  Winnipeg  has  been  awarded  the  con- 

tract for  the  new  C.  N.  R.  station  here. 

The  contract  price  is  in  the  neighbor- 
hood of  $50,000.  J.  Scholfield  of  Winni- 

peg is  the  company's  architect. 
Brampton,  Ont.— The  High  School 

Board  have  accepted-th*  tender  of -C. -M7- 

BUILDINGS 
Toronto,  Ont. — The  Swift  Canadian 

Co,  have  taken  out  a  permit  for  the 
erection  at  the  corner  of  Keele  Street  and 
St.  Clair  Avenue  of  a  reinforced  brick 
and  concrete  cooling  building  to  cost 

$120,000. 
Ottawa,  Ont. — The  votes  for  public 

buildings  in  Quebec  are:  Farnham  public 
building,  addition,  $5,000;  Grosse  Isle, 
quarantine  station,  $148,000;  Three  Riv- 

ers, new  public  building,  $20,000;  Qtie- 
bec  Post  Office,  $15,000. 

TRADE  GOSSIP 
Oshawa,  Ont. — The  Canada  Malleable 

Steel  Range  Co.,  has  been  purchased  by 
the  McClary  Mfg.,  Co.,  London,  Ont. 
The  Globe  Engineering  Co.  has  been 

incorporated,  with  a  capital  of  $100,000, 
and  will  take  over  as  a  going  concern 
the  assets  and  liabilities  of  the  Globe 
Electric  Machine  Co.,  of  Hamilton,  Ont. 

Hardwood  of  Canada. — Generally 
speaking,  the  hardwoods  are  produced  in 
the  eastern  provinces  of  Canada,  Ontario 
and  Quebec  being  the  main  sources  of 
supply.  The  four  leading  hardwoods — 
birch,  maple,  basswood,  and  elm,  have 
occupied  their  relative  positions  for  sev- 

eral years,  but  in  the  1916  list  poplar 
replaces  ash  in  fifth  plice. 

Hamilton,  Ont., — It  is  reported  here 
that  the  National  Steel  Car  Co.,  have 
recently  received  substantial  orders 
from  the  French  and  United  States  Gov- 

ernments. The  French  orders  are  chief- 
ly for  regulation  army  wagons,  while 

the  U.  S.  orders  include  freight  cars  as 
well  as  other  army  equipment. 

Appropriation  for  Industrial  Research. 
— The  Dominion  Government  has  appro- 

priated the  sum  of  $91,600  for  the  Bu- 
reau of  Industrial  Research,  to  be  ex- 

pended as  follows:  Salaries  and  ex- 
penses, collection  and  distribution  of 

information,  $43,600;  studentships  to  be 
established,  $12,000;  fellowships,.  $5,000; 
special  problems,  $25,000,  and  forestry 
studies,  $6,000.  There  is  an  appropria- 

tion of  $24,620. 
Lower  Marine  Rates. — It  is  reported 

from  New  York  that  in  spite  of  the 
rather  less  favorable  report  of  the  Brit- 

ish Admiralty  there  are  indications  of 
lower  rates  even  to  Europe.  Some  houses 
have  lowered  their  schedules  to  Spain, 
Denmark,  Norway,  Sweden  and  Holland 
for  neutral  steamers  by  1  per  cent. 
Rates  on  off-submarine  routes  continue 
to  be  easier  without  marked  changes.  To 
Great  Britain  8  per  cent,  on  outward 
cargoes  remain  the  general  minimum. 

Russian  Car  Order  for  Canada — The 
Canadian  Car  &  Foundry  Co..  Montreal, 

are  negotiating  with  the  Russian  auth- 
orities for  a  large  proportion  of  the  big 

Russian  order  which  will  soon  be  dis- 
•trJfeuted  to  the  Canadian  companies,  to- 
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^  New  Chuck 
Will  stop  you  losing  your  drilling 

profits 
Minutes  mean  profit — are  you  losing  minutes?  There 

is  no  loss  of  time  in  tool  changes  when  y<n\  use  a 

WAHLSTROM  CHUCK 

it  is  entirely  automatic  in  its  action  —  tool  changes 
may  he  made  without  stopping  the  spindle — just  grasp 
the  shell  of  the  chuck  with  one  hand  and  make  the  tool 
change  with  the  other.  The  change  is  made  in  a  tenth  of 

the  time  required  with  the  ordinary  chuck — and  the  tool 
automatically  centers  itself. 

The  \\'alil?trom  conies^  in  two  types — one  for  straight  shank  tools 
— tlie  otlier  for  Xos.  1.  2  and  3  M.T.  sliank  tools — they  are  both 
"Production  Increasers."  which  demands  your  attention.     Write  for information  now. 

AIKENHEAD  HARDWARE  LIMITED 
17,   19,  21   Temperance  Street Toronto,  Canada 

Modern  Drilling  Methods 

17.  19,  21,   Temperance  Street 
TORONTO,        ONTARIO.         CANADA 

Canada's  Leading  Tool  House 

By  constructing  the  "Van  Dorn" 
Portable  Drill  loo*"^  overstrength,  \vc 
ha\c  made  great  strides  in  promoting 

the  efficiency  and  utility  of  a  shop. 

The  "Van  Dorn"  Universal  Portable 
Drills  consume  power  only  when  in 
operation,  and  may  be  attached  to  any 

lamp  socket. 

The  special  fan-cooled  "Van  Dorn" 
motor  is  capable  of  100'"-'  o\erload. 1  he  sw  itch  is  quick  acting. 

Sticking  and  fusing  of  contacts  prac- 
tically eliminated. 

Phosphor  bron/e  and  ball  bearings. 
1  lardened  gears. 

We  will  gladly  forward  any  informa- 
tion you  may  desire  regarding  port- 

able drills,  grinders,  blowers,  die  filers. 

ri\  eters,  etc.    \\^rite  us  to-dav. 

//   any   ativtrtitcmtnt    intemtt   you,    tear   i(   out and   place    tritk  Irttrrt  to  br  antvrrrd. 
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H A^K  b 
GHRfOME 
VANADIl/M 

STEE    ̂  

Will 

Give  You 

Exceptional 

Shell  Forging 
Production 

WITHOUT  AN  EQUAL  FOR 
BOTH  FIRST  AND 
SECOND  OPERATION 
PUNCHES. 

Comes    to    you    heat-treated 
and  ready  for  use. 
It    does    not    stick    to    the 
work. 

There  are  many  cases  where 
each    punch    has    turned    out 
over  2.000  shells. 
It    means    more    shells,    per 
machine  per  day. 

STEEL  OF  EVERY 
DESCRIPTION. 

Hawkridge  Brothers 
Company 

303  Congress  St.,  BOSTON,  MASS. 
U.  S.  A. 

THE  IRON  WORKS 

Owen  Sound  iron 
Works 

Owen  Sound,      i 

Ont. 

Engineers 

Boiler- 
makers 

Founders 

Machinists 

tailing,  it  is  said,  10,000  freight  cars. 
The  Canadian  Car  Co.  is  now  working 
on  an  order  for  2,000  Russian  freight 
cars,  which  will  be  ready  for  delivery  in 
October,  and  the  order  will  be  a  big  help 
in  keeping  up  the  present  working  ca- 

pacity of  the  Canadian  Car  plants. 
Ottawa,  Ont. — The  appropriations  for 

public  works  in  Ontario  include:  Elmira, 
public  building,  $2,000;  Gait,  drill  hall, 
grading,  paving,  etc.,  $8,000;  Kingston, 
R.M.C.,  enlargement  of  educational 
block,  $1.50,000;  Kingston,  R.M.C.,  to 
complete  new  dormitory  by  adding  two 
wings,  $100,000;  Palmerston,  public 
building,  $2,500  r  Prescott,  public  build- 

ings, repairs  and  renewals,  $3,000;  Stay- 
ner,  public  building,  $10,000;  Whitby 

public  building,  to  pay  Government's 
share  of  cost  of  local  improvements, 
$2,165.38;  Windsor,  public  building,  re- 

pairs and  improvements,  $4,500. 
Coal  Embargo  Now  Removed. — Fears 

of  a  coal  shortage  have  been  dispelled  by 
the  announcement  that  the  Lehigh  Val- 

ley Railroad  Company  has  lifted  the  em- 
bargo against  coal  cars  for  Canadian 

points.  The  removal  of  this  embargo 
is  of  the  greatest  importance  to  the 
City  of  Toronto  generally,  and  to  the 
Province  at  large,  and  was  aided  by 

the  coal  section  of  the  Retail  Merchants' 
Association  and  the  Toronto  press, 
which  had  fought  hard  to  bring  about 
an  understanding  whereby  coal  ship- 

ments into  Canada  could  be  continued. 
The  embargo  was  due  to  the  fact  that 
cars  were  being  held  for  unduly  long 
periods   at  Canadian   points. 

Marine  Machinery  Contracts  in  B.C. — 
That  since  the  letting  of  the  winch  con- 

tracts, nothing  definite  had  been  done 
toward  arranging  for  the  manufacture 
of  engines,  auxiliary  machinery  and 

ships'  fittings  for  the  27  vessels  being 
built  in  British  Columbia  for  the  Im- 

perial Munitions  Board,  was  the  news 
given  out  on  his  an-ival  in  Vancouver 
by  Mr.  George  Bushby,  president  of  the 

British  Columbia  Metal  'Trades'  Associa- 
tion, who  has  been  in  Victoria  for  the 

past  two  weeks  in  conference  with  the 
British  Columbia  representatives  of  the 
Board,  R.  P.  Butchart  and  Capt.  J.  W. 
Troup.  It  appears  unlikely  that  any 
main  engines  will  be  built  on  the  coast 
owing  to  the  high  cost  of  production. 

MARINE 
British    Mercantile    Marine    Losses. — 

Since  the  outbreak  of  the  war,  6,627  offi- 
cers and  men  of  the  British  mercantile 

marine,  exclusive  of  those  in  the  pay  of 
the  .Admiralty,  have  lost  their  lives,  ac- 

cording to  a  statement  made  in  the  Brit- 
ish House  of  Commons  on  August  20  by 

Sir  Albert  Stanley,  President  of  the 
Board  of  Trade. 

St.  John,  N.B.— J.  M.  Smith,  engineer 
for  the  St.  John  Shipbuilding  Co.,  was  in 
the  city  recently  and  surveyed  the  site 
for  the  proposed  shipyards.  He  ex- 

pressed himself  as  well  satisfied,  with 
that  chosen,  and  left  for  Montreal,  where 
he  will  prepare  blueprints  for  laying  out 
the  yards.     In  a  week  or  so  tenders  wilt 

be  called  for  the  erection  of  buildings, 
grading,  etc.,  and  the  work  of  getting 
the  yards  ready  will  be  rushed  as  rapidly 
as  possible. 

Lake  Shipping  for  Atlantic  in  Winter. 
— A  report  from  Washington,  D.C., 
stiites  that  the  use  of  1,000,000  tons  of 
Great  Lakes  shipping  in  the  Atlantic 
during  the  lakes'  closed  season  is  under 
consideration  by  the  Shipping  Board.  It 
is  planned  to  cut  the  larger  lake  vessels 
in  two,  and  tow  the  parts  through  the 
Welland  Canal,  re-assembilng  them  on 
the  seaboard.  The  size  of  the  canal 
locks  forbids  passing  of  larger  ships 
through  whole.  Cutting  the  big  steel 
freighters  has  proved  practicable  in  sev- 

eral cases.  To  replace  the  tonnage,  the 
Board  plans  to  expedite  shipbuilding  on 
the  lakes  to  be  ready  for  use  there  when 
the  season  opens  next  year. 

Concrete  Ships  Being  Built  in  Mont- 
real.— Concrete  shipbuilding  has  begun 

in  Montreal  under  auspices  which  are 
likely  to  bring  it  to  a  successful  issue, 
if  the  scheme  proves  at  all  practicable. 
The  work  of  construction  is  being  car- 

ried out  by  the  Atlas  Construction  Co., 
which  has  had  a  great  deal  of  exper- 

ience in  the  handling  of  cement  and  re- 
inforced steel  from  which  the  hulls  of 

the  boats  will  be  made.  One  boat  is 
novv'  under  construction  at  the  Montreal 

Dry  Dock  Co.'s  plant,  and  will  be  ready 
to  travel  under  her  own  steam  about  the 
15th  of  October.  She  is  about  200  feet 
long,  the  hull  having  a  thickness  of  3 
to  5  inches. 

Port  Authorities'   Convention   Plans. — 
The  annual  convention  of  the  American 
Association  of  Port  Authorities  will  be 
held  at  Cleveland,  Ohio,  from  September 
11  to  14.  Delegates  will  attend  from 
every  important  port  and  terminal  in  the 
United  States  and  Canada.  The  meeting 

is  regarded  as  especially  important,  be- 
cause it  will  be  devoted  almost  exclu- 

sively to  considering  definite  recommend- 
ations for  legislation,  requiring  common 

carriers  to  separate  their  terminal  and 
through  charges,  and  also  to  require 
common  carriers  and  steamship  lines  to 
use  their  terminal  facilities  in  such  joint 

manner  as  will  promote  the  utmost  effi- 
ciency in  the  handling  of  all  commod- ities. 

Harbour  Appropriations  for  Ontario. 
— The  Dominion  Government  appropria- 

tions for  hai-bours  and  rivers  in  Ontario 
include:  Bayfield,  repairs  to  piers, 
$10,700;  Bruce  Mines,  dredging,  $21,000; 
Burlington  Channel,  in  full  and  final 
settlement  of  all  claims  of  D.  G.  Stewart 
in  connection  with  his  contract  for  con- 

struction of  revetment  wall,  $10,441.59; 
Burlington  Channel,  repairs  to  pier, 

$1,050;  Collingwood,  harbour  improve- 
ments, re- vote  $72,600.  $75,000;  Goderich, 

harbour  improvements.  $51,000;  Kings- 
ton, dry  dock,  renewal  of  revetment 

walls,  $33,000;  Oshawa.  repairs  to  pier, 
$2,100;  Owen  Sound,  repairs  to  wharf, 
$4,000;  Port  Colborne,  repairs  to  east 
breakwater,  $1,750;  Port  Dover,  repairs 

to  piers,  $6,000;  Port  Hope,  harbour  im- 

provements. $13,500;  Sault  Ste.  "Marie, wharf  improvements,  $1,500;  Thombury, 
repairs  to  pier,  $2K>00. 
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Eighty  Lake  RoaU  Will  Go  to  Atlantic. 
A  representative  of  the  United  States 

Shippinn  Board  was  in  Cleveland  re- 
cently definitely  initiating  Government 

plans  to  commandeer  lake  freighters  for 
coastwise  and  trans-oceanic  war  trade. 
Figures  tabulated  by  the  Government 
agent,  in  conference  with  local  shipping 
experts,  owners,  builders  and  tugmen, 
show  that  upward  of  80  lake  boats  can  be 
taken  to  salt  water.  The  Shipping 

Board's  decision  will  rest  upon  the  re- 
port to  be  made  by  its  represcntjJtive. 

The  plan  is  to  take  every  boat  posible  of 
passing  through  the  Welland  Canal,  and 
thence  through  the  St.  Lawrence  River  to 

the  Atlantic  before  lake  traffic  is  ice- 
bound. The  Shipping  Board  is  now  mak- 

ing a  list  of  boats  under  260  feet  length 
and  43  feet  beam,  which  can  pass  through 
the  Welland  Canal  without  alteration. 

Boats  up  to  .'520  feet  length  and  not  more 
than  43  feet  beam  will  be  cut  in  two, 

bulkheaded  and  towed  by  tugs  through 
the  canal  and  river. 

Harbour  .Appropriations  for  Quebec. — 
The  Dominion  Government  appropria- 

tions for  harbours  and  rivers  in  Quebec 
include  the  following:  Anse-aux-Gascons, 
repairs  to  wharf,  $5,000;  Anse-aux-Grif- 
fon,  repairs  to  piers,  $1,500;  Baracnois 
de  Malbaie,  repairs  to  approach  to  the 
training  pier.  $1,200;  Cap  Chat  River, 
improvements.  $5,000;  Cape  Cove,  re- 

pairs to  pier,  $500;  Cascades  Rapids,  re- 
construction of  anchor  pier,  $1,500; 

Chaplain,  repairs  to  wharf.  $4,500;  Chi- 
coutimi.  repairs  to  wharf.  $2,500;  Cross 
Point,  repairs  to  wharf,  SI. 000;  Graham, 
reconstruction  of  wharf.  $3,500;  Grind- 

stone, M.  I.,  repairs  to  wharf.  $2,600; 
Grosse  Isle,  quarantine  station,  repairs 
to  wharf.  $4,000;  Grosse  Isle,  iiuirantinc 
station,  extension  of  wharf.  $50,000;  Isle- 

aux-Coudres.  wharf  improvements.  $1,- 
200;  Laprairie.  repairs  to  wharf  and 
completion  of  approach.  $4,000;  Malbaie. 
repairs  to  pier,  $900;  Newport,  repairs 
to  breakwater,  $1,500;  Norway  Bay,  to 
repair  and  improve  wharf,  $5,000;  Point 
Shea,  M.I.,  repairs  in  the  wharf,  $1,500; 
Riviere  -  a  -  la  -  Pipe,  reconstruction  of 
wharf.  $5,000;  Sabre-vois,  repairs  to 
wharf,  $1,460;  St.  .Anne  de  Beaupre,  re- 

pairs to  wharf.  $600;  Ste.  .\nnc  de  Chi- 
coutimi,  repairs  to  wharf.  $2,800;  St. 
Charles  de  Caplan.,  removing  debris  and 
rebuilding  outer  end  of  wharf,  $2,500; 
St.  Jerome,  repairs  to  wharf.  $2,500;  St. 
Ulrich.  repairs  to  wharf.  $1,200;  St. 
Zotique.  reconstruction  of  wharf,  $2,000; 
Three  Rivers,  repairs  to  wharf,  $9,.500: 
Vercheres.  partial  reconstruction  of 

'  wharf.  $4,700;  Woburn,  repairs  to  wharf. 
$1,500;  Yamaska,  reconstruction  of  dam. 

$1..500;  Yamaska,  repairs  to  dim  acros'^ 
Little  Channel,  $750. 

PATENT 

ATTORNEYS 

RESEARCH    BUREAU 
REPORTS  BY  EXPERTS  ON   SCIENTIFIC.  "ECH- 

NICAC  AND  INDUSTRIAL  DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS.    TRADE    MARKS.    ETC. 
HANBURY  A.  BUDDEN  CABLE  ADDResj 

T12  Drummond  Bloo..  Montreal  "BREVEt" 

ATENTS 
PROMPTLY  SECURED! 

In  nil  countriis.      Ask    for  our  Investor's  .\dvis«r. which   will  be  sent   free. 

MARION    &   MARION    364    Univertity  St. 
Merchants   Ilanlt    Ruildinfr.  comer 

St.   Catherine   St..    MO.NTKEAL.    Phone    Up.   C474 
and  Washington,   D.C.,  U.S.A. 

BERTRAMS  LIMITED 
Engineer. 

Scienne..      EDINBURGH 
PAPER    MILL    MACHINERY 

and MACHINE  TOOLS  (or  IRON  WORKERS 
CataloKuo  offered  to  Purchaiers. 

MnBaBnHDBaMnBnMnBn*n»nBaii 

OVENS 
2  EnunelliiB     in.I     Vjmi'hinc     0>oa<    I 
■  bj    Ou.    ElectncUj.    Sleam    or    Coal. n  Wnte    for    Uookleu 

D  Brantford  Oven  A  Raok  Co..  Ltd. 
■  Itrnntford.   Canadn. 

R.AIIAVAYS— BRIDGES 
Victoria.  H.C.— The  C.  P.  R.  has  asked 

the  Board  of  Railway  Commi  Hioners  to 

approve  of  the  company's  pln.is  for  the 
propose<l  bridite  acro.ss  the  hiirbor.  The 
bridtre  will  co.^t  about  $30,000 

St.  John,  N.n. — Announcement  that 
the  Provincial  Government  ha*  cancelled 
the  contract  for  the  construction  of  the 
northern  section  of  the  Valley  Railway, 

TRY   HAMILTON 

BABBITTS 
We  M.ike  Nothing  Else 

GEO.    K.   JOItllOltN.    Hamilton.   Ont. 

Lanco 
Balata 

Belting 
fifLTlH<i     FOR  BIG 

SERVICE 

Lanco  Balata  is  as  near- 
ly stretchless  as  it  is 

possible  to  have  a  good 

belt  and  is  really  water- 

proof. Have  you  our  Belling  Book? 
Sent  fiee  on  request. 

Federal   Engineering 

Co..  Limited 
172  John  Street.  Toronlo 

iriun)iwniiiHinttiHivtunuwiHiiiiiumtuiiiik'.i 

tfrricc- works: niiSKCcm  huchuu^a 

ETAL 
STAMPINGS 

r 

'Ml 

ll 

We  are  manufactur- 
ers of  .stamped  part- 

for  other  manufac- 
turers. 

We   do  any   kind   of 
.sheet    metal    stamp 

iiitr  that  you  requiri 

Our  improveil  pres-^ es  anil  platinp  plant 
enable  us  to  produce 
the  finest  quality  of 
work    in    a    surpris 

intrly   short   time. 

We   can   finish   stci-1 

stamping   in    N'ickol, Rrass  or  Copper. 

Send   UN  a   nnrnpli' 
order. 

ii A (1 
W.  H.  BANFIELD&SONS 

372  Papi  Avenue,  Toronto,  Can. 
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"PURO  -FY'* 
(MADE  IN  CANADA) 

your water 

supply 

TfTE  American  Mus€\im  of  Safety  conferred 
a     Gold     Medal     Award     upon     the     Puro 

The  Puro  Sanitary  Drinking  FounUm  won  be- 
cause it  deserved  to  win— Puro  had  merits  that 

made  it  stand  head  and  shoulders  above  any 
olhtr  drinking   apparatus. 

Safe  Simple 
SANITARY  Economical 

Quickly    Attached 
These  are  the  qualities  that  forced  the  leading 
safety  and  sanitary  engineers  to  pick  Puro  in 
preference  to  all  others. 
No  device  can  be  as  efficient  that  does  not  con- 

tain all  these  qualifications;  and  Puro  was  not 
tied  for  first  place;  Puro  was  first. 
Don't  be  satislied  with  half-way  goodness,  or 
make^ift  drinking  arrangements  for  your  em- 
ployees. If   the   men    in    you 
them  a  clean  drinb, 

Puro  is  economical, 
amount  of  cool,  clean,  fresh  wate' 
through  the  bubbler.  No  spurting,  no  overflow- 

ing, no  loss.  Puro  regulates  itself.  You  can 
attach   it  in   five  minutes. 
Tell  \is  how  many  men  in  your  factory  and  your 
water  prejwure   in  pounds— 
We'll  tell  you  just  what  it  will  cost  to 
"PUItO-rY"    YOUR    WATER    SUPPLY. 

factory   must  drink,   give 

PURO 
TRADi;  MARK 

147  Univer.ity  Ave.       TORONTO,  ONT. 

SANITARY 
DRINKING 
FOUNTAIN 

"Barnes-made" 
SPRINGS 
nrc  the  result  of  over 

sixty  years'  experieuie  lu 
spring  making,  lomlilnej 
with  unsurpassed  equip- 

ment and  tlie  workman- 
ship of  men  who  have 

been  with  us.  ten.  twenty 
(ind  In  some  cases  thirty 

years. 

Write  for  booWet  No,  1-T. 

establish. d  ie>7. 

THE  WALLACE  BARNES  COMPANY 
218  South  St..  Bristol.  Ct..   U.S.A. 

ManTrs  of 'Barnes  made"   Product* Spr;r.4kS»>n>ck.u  ProductvColJ  RolUd  Str.lendWir. 

was  made  by  F.  B.  Carvell,  K.C.,  at  the 
Valley  Railway  enquiry.  The  contract 
was  made  by  the  late  Government  after 
the  last  general  elections  were  an- 

nounced and  provided  for  an  increase  in 
the  cost  of  the  work  of  about  $76,000. 

CATALOGUES 
The  Canadian  S  K  F  Ball  Bearing  Co., 

Toronto,  have  for  distribution  among 
their  friends  a  handy  pocket  rule  in  Eng- 

lish and  metric  measurements.  The  rule 

is  6^4  inches  long  and  will  be  gladly 
mailed  to  anyone  interested  in  ball  bear- ings. 

The  S.  K.  F.  Ball  Bearing  Co.,  Hart- 
ford, Conn.,  have  issued  a  folder  contain- 

ing photographs  and  statements  from  a 
number  of  prominent  machine  tool  man- 

ufacturers giving  their  opinion  concern- 
ing the  use  of  S  K  F  ball  bearings  on 

the  machines  which  they  make. 
Feed  Water  Treatment.— The  Dear- 

bom  Chemical  Co.,  of  Canada  ,Ltd.,  To- 
ronto, are  distributing  a  bulletin  de- 

scribing the  Dearborn  scientific  treat- 
men  of  boiling  feed  waters.  The  bulle- 

tin gives  a  list  of  the  substances  com- 
monly held  in  solution  in  feed  waters 

and  describes  their  action  either  in  the 
formation  of  scale  or  corrosion  of  the 
boiler  plates.  The  bulletin  also  deals 
with  the  Dearborn  method  and  boiler 

preparations. 
Darling  Bros..  Ltd.,  of  Montreal,  Que., 

manufacturers  of  steam  appliances,  have 
recently  issued  a  special  catalogue  for 
distribution  abroad.  This  booklet  is  6 
by  9  in.  in  size,  containing  24  pages,  and 
printed  in  French  on  high-quality  calen- 

dered stock.  Many  of  the  lines  manu- 
factured and  handled  by  this  firm  are 

profusely  illustrated  and  described,  with 
the  data  and  prices  arranged  and  com- 

piled to  meet  the  requirements  of  foreign 
countries  familiar  with  the  French 
language. 

Electric  Lamps. — Bulletin  No.  78  de- 
scribes the  Cooper  Hewitt  electric 

lamps  for  photographic  purposes.  The 
bulletin  gives  full  particulars  and  prices 
of  the  various  outfits  and  different  ap- 

paratus used  in  connection,  accompanied 
by  illustrations.  The  bulletin  also  con- 

tains suggestions  as  to  the  proper  out- 
fit to  be  used  for  various  purposes  in 

photography  with  illustrations  showing 
studio  arrangements.  Copies  of  the  bul- 

letin may  be  obtained  from  The  Cooper 
Hewitt  Electric  Co.,  Hoboken,  N.J. 

Steam  Specialties — The  V.  D.  Ander- 
son Co.,  Cleveland,  Ohio,  have  issued  a 

new  and  well  gotten  up  catalogue  en- 
titled "Anderson  Steam  Specialties," 

which  include  steam  and  air  traps,  steam 

and  oil  separators,  water  columns,  pres- 
sure oil  filters,  copper  floats,  etc.  The 

construction  and  operation  of  each  pro- 
duct is  fully  described,  accompanied  by 

illustrations  showing  exterior  and  cross 
sectional  views.  Tables  are  also  includ- 

ed giving  the  principal  dimensions  and 
other  data  for  each  size  of  trap  or  sep- 

arator, etc.  The  catalogue  also  contains 
plates  showing  three  arrangements  of 
the  Anderson  oiling  system. 
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Mechanical  Rubber     Goods,     Valves.-  — 
Catalogue  and  price  list  No.  8  deals  with 
an  interesting  line  of  valves,  packings, 

and  mechanical  rubber  goods  manufac- 
tured by  Jenkins  Bros.,  Ltd.,  Montreal. 

This  is  a  useful  catalogue  to  have  on  file 
for  reference,  as  it  covers  a  full  line  of 
the  above  products  and  contains  consid- 

erable descriptive  matter  about  each  in 
addition  to  the  price  lists.  The  cata- 

logue is  fully  illustrated,  while  the  con- 
cluding section  No.  8,  contains  a  price 

list  of  parts,  tables  of  weights,  and  di- 
mensions, together  with  diagrams,  and 

also  provincial  registration  numbers  for 
the  various  types  of  valve.  In  this  sec- 

tion is  also  included  diagrams  in  con- 
nection with  the  dimension  tables.  The 

catalo.gue  contains  252  pages,  including 
a  complete  index  and  is  bound  in  sub- 

stantial cloth  covers. 

BOOK  REVIEW. 
Cold  Storage  Architecture. — To  meet 

an  ever-increasing  demand  for  informa- 
tion respecting  the  construction  of  ice- 

houses and  small  cold  storage  systems 
for  farmers,  country  storekeepers,  milk 

producers,  hotel-keepers,  o\\Tiers  of  coun- 
try homes  and  others,  the  Dominion  De- 

partment of  Agriculture  has  issued  Bul- 
letin No.  49,  of  the  Dairy  and  Cold  Stor- 
age Branch,  entitled  "Small  Cold  Stor- 
ages and  Dairy  Buildings,"  the  immedi- 

ate sponsors  for  which  are  J.  A.  Rud- 
dick,  Dairy  and  Cold  Storage  Commis- 

sioner, and  Joseph  Burgess,  Cold  Stor- 
age Inspector.  The  bulletin  is  a  com- 
plete handbook  on  cold  storge  construc- 

tion of  a  comparatively  simple  and  in- 
expensive kind.  Besides  minute  explan- 

atory details  of  plans  and  material  re- 
quired for  construction  of  ice  houses  and 

refrigerators,  a  series  of  drawings  pre- 

pared by  the  Architect's  Branch  of  the 
Department  of  Public  Works  is  present- 

ed, of  which  blue  prints  on  a  scale  of 
one  inch  to  two  feet  can  be  had  free 
on  application  to  the  Dairy  and  Cold 
Storage  Commissioner,  while  the  bulle- 

tin itself  can  be  had,  also  free,  by  writ- 
ing to  the  Publications  Branch,  Depart- 

ment of  Agriculture,  Ottawa.  If  the 
information  herein  contained  were  ex- 

tensively made  use  of,  not  only  would 
much  waste  be  avoided  and  financial  pro- 

fit accrue,  but  considerable  benefit 
would  be  derived  in  health  and  the  en- 
.ioyment  of  life  enhanced.  Five  different 
plans  are  given  in  the  bulletin  quantities 

with  complete  .'^  pec  i*"''!- at  ions  for  each and  a  statement  of  quantities  of  ice  that 
can  be  stored, 

  @   
A  little  Irishman  in  a  state  of  great 

excitement  and  dishabille  ran  into  the 

lobby  of  the  hotel. 
"I  want  a  room,"  he  said  to  the  clerk, 

"and  I  want  it  quick." 
"What  room  do  you  want?"  inquired 

the  clerk  politely. 
"I  want  37." 
"But  .37  is  already  occupied — Mulligan 

has  that  room." "I  know  he  has,"  responded  the  little 
Iri.shman.  "I'm  Mulligan,  and  I  just  fell 

out  of  the  window." 
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Our  Market  Service 
\  SHORT  time  ago  we  arranged 
-^^  with  two  of  the  best  market 
editors  in  the  United  States  — one 
in  Pittsburg  and  the  other  in  New 

York  — for  weekly  letters  on  the 
market  situation   across   the   line. 

With  this  addition  to  our  market 
section  we  are  able  to  give  our 
readers  a  market  service  second  to 
none. 

We  now  publish  reports  from 
Montreal,  Toronto,  Sydney,  New 
York  and  Pittsburg,  with  current 
prices  and  price  predictions,  on  all 
steel  products,  metals  and  supplies. 

Every  man  with  bu^ang  responsi- 
bility should  take  ad\antage  of 

our  improved  market  ser\  ice. 

CANADIAN  MACHINKRY 
153  University  Ave,  Toronto,  Ont. 
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LASSIFIED  Al>VERTISIN<i 
Rates  (payable  in  advance!:  Two  cents  per  word  first  insertion:  one  cent  per  word  sub- 

sequent  insertions.      Count  live  words  when   box   number  Ls  required.      Each   fisure  counts 
as  one  word.     Minimum  order  $1.00.     Display  rates  on  application. 

SECTIOM 
FOR   SALE WANTED 

A  PAYING  PROPOSITION  FOR  RAILROADS 
"^  or  manufacturers.  Wish  to  sell  our  Can- 

adian rights  with  fixtures.  Address  Frank  Bay- 
less,  311   Fair  Street.  Springfield.  Ohio.  oOm 

TjlOR  SALE  —  1  LEES-BRADNER  THREAD 
^  miller,  equipped  for  threading  nose  and  base 
of  6"  shells.  Apply  The  Hayes  Whe«l  Co., 
Chatham,    Ontario.  <:9m 

ONE  ARMINGTON  &  SIMS  10"  x  12"  HIGH 
speed  engine,  belted  to  one  Westinghouse 

Electric  Mfg.  Co.  direct  current  generator,  40 
K.W..  550  volts.  75  amps. :  speed  910  r.p.m.  ;  also 
40'  0'!-10"  double  leather  belting :  all  in  good 
condition.  Armstrong.  Whitworth  of  Canada. 
Limited.  Montreal,  Que.  c6m 

FOR  SALE— THE  TORONTO  ELECTRIC  COM- 
missioners  have  for  sale  a  quantity  of  second- 

hand 60-cycle  meters  and  transformers  recently  in 
service,  also  quantity  of  electrical  supplies.  List 
of  material  and  full  particulars  may  be  obtained 
on  application  to  the  Purchasing  Agent,  15  Wil- 

ton Avenue.  The  quantities  are  not  guaranteed. 
and  all  are  subject  to  prior  sale.  No  tender 
necessarily  accepted.  Toronto  Hydro-Electric  Sys- 

tem,  226   Yonge  St.,   Toronto.  c7m 

TTYDRAULIC  EQUIPMENT  FOR  SALE.— The 
equipment  listed  below  is  in  first-class  shape 

having  only  been  used  about  three  months.  Blue 
prints  and  specifications  and  foundations  draw- 

ings will  be  furnished.  2—14  x  12  x  5"  Fair- 
banks-Morse duplex  steam  driven  high  pressure 

pumps  at  80  gals,  per  minute  capacity  each 
against  600  lbs.  pressure,  steam  pressure  150  lbs. 
l_Weighted  Accumulator  good  for  1000  lbs.  per 

sq.  inch.  16"  diameter,  plunger  11  ft.  stroke  with 
squeezing  water  cushion  and  wooden  outside 
JSumper  blocks.  The  tank  for  tne  weighing  mater- 

ial surrounding  the  cylinder  is  10'  7"  in  diameter 
and  11'  0"  high.  1— Return  Suction  Tank  for 

^bove  pumps  and  accumulator.  Height.  9'  0". 
.diameter  8'  0".  Capacity.  2700  Imperial  gallons, 
'il'his  equipment  can  be  shipped  immediately  and 

11  open  for  inspection  at  the  company's  plant. 
jrriees  on  application.  The  Canadian  Copper  Com- 
>4>iy,   Copper  Cliff.  Ont.  c8m 

SPECIAL   MACHINERY 

H.    C.   THOMAS,  GENERAL  MACHINE  SHOP, 
tools,    jigs    and    machine    repairs.      SOI    King 

St.    W..    Toronto.      Telephone    Adelaide    3836.      tf 

MANUFACTURERS— WE  CAN  UNDERTAKE 

work  to  nny  specification — munition  produc- 
tion equipment  or  otherwise.  Write  W.  H. 

Sumbling  Machinery  Co..  7  St.  Mary  St.,  Toronto. 

PATENTS 

rpHE  PROPRIETOR  OF  LETTERS  PATENT 
-'-  M.  R.  Matti  No.  137,772,  "Arrangement  for 
changing  the  moment  of  fuel  injection  into  the 
combustion  chamber  during  the  run  of  the  motor 

and  for  regulating  the  <iuantity  of  fuel,"  desires 
to  dispose  of  the  patent  or  to  grant  license^  to 
i-tterested  parties  at  reasonable  terms,  with  a  view 
to  the  adequate  working  of  the  patent  in  Canada. 
Inquiries  to  be  addressed  to  the  patentees,  Stora 
Kopprrbergs  Bergslags  Aktiebolag,  Falun.  Sweden. 

TITANTED- AIR  COMPRESSOR  —  MUST  BE 
'  in  good  condition :  give  full  particulars  as 
to  make,  size  and  price.  Box  324,  Canadian 
Machinery.  c27m 

WANTED— SECOND-HAND  POWER  SQUAR- 
''  ing  shear  to  cut  No.  10  gauge  steel  up  to 
24"  wide.  Must  be  in  good  working  condition. 
Packard    Electric    Company.    St.    Catharines,    Ont. 

c4m 

SITUATIONS  WANTED 

■pRACTICAL  WORKS  MANAGER  AND  ME- -^  chanical  expert  with  years  of  experience  in 
United  States  and  Canada,  a  specialist  in  muni- 

tion work,  open  for  engagement.  Best  of  refer- 
ences.    Apply   Box  304,   Canadian  Machinery. c4m 

\rACHINE      SHOP      FOREMAN      DESIRES change shop  foreman  or  master  mechanic. 

Acquainted  with  scientific  management;  26  years* experience.     Box  32S  Canadian  Machinery.      cllm 

A      PRACTICAL    MACHINE    SHOP    SUPERIN- 
-^*-    tendent    of    broad    experienr'p    in    Cnnnda    nnd 
States  wants  position  as  superintendent 
foreman.     Large  or  small  shop  on 
machinery :     Al     references.       Address 
Canadian    Machinery. 

general ition  or Dx     327, 

c9m 

-pMPLOYMENT       AGENT -LJ    ;ntori'io«'ov    position.    Lady. OR  EMPLOYEE- 
liddle-aged,  pos- 

discernment.  educated  above  the 
average,  good  correspondent  (shorthand  writer. 
typist),  desires  position  as  above  with  large  firm 
of  engineers  or  any  factory,  to  interview  em- 

ployees and  referees.  Moderate  salary  desired. 
Toronto  Engineering  Agency,  hi  Queen  W.,  To- 
ronto. 

FOR 

IMMEDIATE 
DELIVERY 
No.  28—17"  X  96"  Brown  & 

Sharpe  Plain  Grinder. 
Pratt  &  Whitney  Vertical  Sur- 

face Grinder/36"  Table. 
No.  11/2  Bath  Universal  Grin- 

der, complete  tool  room 

equipment. 
No.  ly^  Landis  Universal  Grin- 

der, for  Internal  and  Ex- ternal Grinding. 
36  ft.  Niles  Plate  Planer. 

Lynd-Farquhar    Co. 
Boston,  Massachusetts 

SITUATIONS  WANTED 

A  PRACTICAL  MACHINE  SHOP  SUPERIN- 
"^  tendent  of  broad  experience  in  Canada  and 
States  will  be  open  for  position  as  superintend- 

ent or  general  foreman.  July  15th.  Al  refer- 
ences. Address  Producer.  Box  321,  Canadian 

Machinery.  c3m 

SITUATIONS  VACANT 

rpHOROUGHLY  CAPABLE  BRASS  FOUNDRY -*-  Foreman  to  take  charge  of  small  foundry  do- 

ing a  general  jobbing  business  and  also  munition 
work.  Location  Montreal.  Address  for  infor- 

mation, "Brass  Foreman,"  P.O.  Box  1934,  Mon- 
treal. c26m 

TVrECHANICAL  DR.\FTSM.\^'  WANTED. 
Experienced  on  engines  or  turbines,  cap- 

.Thle  of  working  out  engine  details,  .\pply 
giving  full  particulars  as  to  e.xperience,  salary 
rnquired,  and  enclose  references,  to  Ilenry 
Hope  &  Sons  of  Canada  Limited,  Peterborough. 
Ont.  c6m 

■VflGHT  SUPERINTENDENT  FOR  SHELL  MA- 
-^  chinery  plant  in  Western  Canada  :  knowledge 
of  four  point  five  shell  and  good  all-round  ex- 

perience essential.  Write,  stating  qualifications, 
salary  and  references,  otherwise  application  will 
not  be  considered.     Box  325,  Canadian  Machinery. 

c6m 

TjlOREMAN  WANTED— FOR  SHOP  IN  CEN- -^  tre  of  Toronto,  with  up-to-date  equipment, 

employing  about  thirty  men,  doing  jobbing  busi- 
ness and  making  fine  special  machinery  and 

tools.  When  applying  state  experience  and  give 
references,  also  wages  expected.  .Only  first-class 
men    need  apply.     Box   326,    Canadian   Machinery. cSm 

WANTED  —  ASSISTANT  SUPERINTENDENT 
'  '  for  sLx-inch  shell  factory.  Must  be  capable 

of  getting  maximum  production  from  an  estab- 
lished plant  and  have  good  mechanical  experience. 

Duties  to  consist  chiefly  in  supervising  production. 

Give  full  particulars  in  writing  of  previous  ex- 
perience, age.  references,  and  salary  required,  to 

Henry  Hope  &  Sons  of  Canada.  Ltd..  Peterboro. 
.Ml  information  will  be  treated  in  the  strictest 
confidence.  cSm 

2  New  No.  2  Cincinnati  Full 
Universal  Millers 

1   No.   3  LeBlond   Universal 
Miller,     Double     Back 
Geared,  Motor  Drive 

1  No.2KempsmithUniversal 
Miller 

1   Smith  &  Mills    16"  Back 
Geared  Shaper 

1   Smith  &  Mills   16"  Crank 
Shaper 

1   No.  30  Bliss  Arch  Press 

1    Pratt  &  Whitney  2'/4  x  26 
Turret    Lathe,   Pan    Bed, 
Friction  BackGearedHead 

J.  GELB  &  CO. 
203  Centre  St.,     New  York  City 
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FOR   SALE 
■1—14    X    C    Flnther    Encino    l.iithos.    CM.. 

Q.C.G..    new. 

4—14  X   5  Reed  Eneine  Lsthcs.  R.  &   F. 

3—18  X  8  Davis  Enicine   Lathes,   D.B.G. 

1 — 18    X    10    Rahn-Larmon    Ensine    Lathe. 

f— 18    X     12    Rahn-Larmon    EnBil 
new. 

Ijithe. 

1— No.  IS  B.  &  S.  Automatic  Gear  Cutter. 

1 — 30"    Newark    Automatic    Gear    Cutter. 

1—5  X   48   Pratt  A   Whitney   Plain   Grinder. 

1— No.    2    Bath    Universal    Grinder. 

1—12    X    60   Modern    Plain    Grinder,    new. 

2— Lees-Bradner    Thread    Millers. 

1—30  X  30  X   8'   Powell  Planer,   new. 

Brownell    Machinery     Co. 
Providence,  R.  I. 

FOR  SALE 
Equipment    used    for     making 

18-pr.  Shells. 

i— Warner    tc    Swmsej    Turret    Lathe.    2"    X    »■. with    attachments. 

1— Lioderman    Double    Spiiidle    Borlns    Machine, 
with    attachments    for    6oish    boriox   shrapnel 
and  no^e   turainf   H.E. 

1— Flathcr  &  Co.   U-  i  5'  C  Latht.   with  chuck and  countershaft. 

1— Fojdick  16"  X  6'  0-  Lathe,  with  collet  chuck and    countershaft. 

1— Brsopose  IG"  x  fi'  0*  Lathe,  collet  chuck  and 
taper   attachment 

1-GolJle  &   McCuUoch  Xosinf   Press  with  Dies. 
1— Iti'stty   Accumulator. 
1— Lees-Bradner  Thread  Miller,  Kith  attachmenU 

and  countershaft, 

i^onea  it   Lamson   Turret   Lathe.   C"    x   VT. 
1— 40-KaIIon    Bowser    Tank    and    I*umr;    lood    al new. 
I— Cold  Saw,  with  eariable  speed  motor.  flO  crde. 

23)  Tolt.   cuts   up  to  9"   stock,   complete  with 
three   saws. 

I— l-Tonneetion    Pyrometer  with    Uhewtst.    mads 
hy  Tsjlor   Instrument  Co. 

1— Thermo    Couples.    TBr    lonr.    h*-nt    124"    frwn 

1— Thermo  Couples,  »-  lon«.  straight 
l-Onc-ronnectlon    Tyeoa    PTromrler.    made    bl 

Taylor   Co. 

I— Bertram    Band    Tumln*   Attarhmenl.    for  J»' 
Lathe.    B.il]-bearin<   Centre. 

V.ll     the     shore    located     at     W.!I«n1.      Priees. 

r>ellTrr>    an-l    fuH    particulsts    jlilly    f-imlshed. 

M.  Beatty  &  Sons,  Limited 
Welland,  Ont. 

NOW! 
You've  been  eoini;  ■>  sent! 
in  that  ad  for  we  ka,  so 
why  not  mail  it  r  >w  for 

next   week's    issue' 
CANADIAN  MACHINERY 

143-153  University  Ave.  Toronto 

H.  W.  PETRIE 

of  MONTREAL 
Limited 

Montreal,  Que. 
LIST  OF  NEW  AND  USED 
MACHINERY  IN  STOCK 

FOR 
IMMEDIATE   SHIPMENT 

U" 

ENGINE  LATHES 

5'     Lancaster    Sgl.     B.G.,    Geared 
Feed. 

.New    \i~    I   6'    South    Bend,    SgL    B.Q.,    Stan. 
Chance  Gears. 

New    1£"    I    C    South    Bend,    SkI.    B.G.,    Stan. 
Change    Gears. 

-New    14"    x    T    OliTer    Dbl.    E.G.,    <J.C.    Gear. 
Oil    Pump    and    Pan. 

New    16"    X    24"    I    10'    South    Bend    Gap    Sel. 
B.G.,    Sun.    Chaniic    Geani. 

S.n.     17"    X    8'°areaTea    Klusroan    Sgl.     B.G., Geared    Feed. 
New.    18"    I    8-    OresTc*    Klusman    Dbl.     E.G.. Geared    Feed. 

New    18"    I    8'    Olddings    ft    Lewu    Dbl.    B.O., Geared    Feed. 
New    16"    I    8'     Sterens    Sgl.     B.G..    Standard 

Change    Gears. 
New    IS"    I    8'    South    Bend   Sgl.    E.G..    Stand. 

Change    Gears. 
S.II.    18"    I    10-    Mullei    Sgl.     E.G..    Standard Change    Oeat^ 
.New    18"    X    12'    South    Bend   Sgl.    E.G.,    Stand. 

Change  Oesrs. 
S.H.    30"    I    10'    Flather    Ssl.    B.C..    Standard Change    Gears. 
S.n.  3S"   I   lO-   Fsy  tc  Seott  Sgl.    E.G..   SUnd. 

Change    Gears. 

HEAVY  DUTY  MANUFACTURING 
LATHES 

New   vr   r  %'    Petrie   HcaTj   Duty  Manutactur- 
ing   Lathes. 

TURRET.  SPEED  AND  BRASS  LATHES 
SCREW  MACHINES 

Ni-w  13"  X  7'  Putmsn  Speed  Lstht. 
9.H.  15"  X  5'  e"  Fox  Brass  Lathe  with  Chasing Attsrhmcnt 
S.H.    3I>"    X    10'    Vilter    Lathe.     Friction     B.O  . 

Geared   Feed  with  18"  Hex.   Power   Feed  Tur- 

DRILLS 

New   30"    Excelsior,    Back   Geared    Wheel    Lerer. 
Power  Feed. 

New    30"     surer.     Back    Geared     Wheel     Leyer Power  Feed. 

.Ntw    14-    Uland    Glfford    Single    Spbidle   Sensl. lire. 

9.11.   14"   Arey  Srinjie  Spindle  Sensltiyc. 
<.H    14"  Fnole-nurt   four. 
New    No.    1    F.mco   Bench    Single. 

HACK  SAW  MACHINES 
N^w    IVerli-««   Hlch    Sp<-ed. 
.N.w    N...    1    K.ii.lM. 

GRINDING  AND  BUFFING  MACHINES 

New  3V  Ford   Smith    Water  Tool    Grinlor. 
New   18"  Fori   Smith   S.O.   General   Purpose   Pe- 

dM-al  Grinder. 
New  It"  FnnI  Smith  9.0.  General  Purpose  Pe- destal Ortnder. 

N.w   i:"  K 'nl  Smith  S.O.  General   Purpose  Pe- ,le.l«l    Grinder. 

New   i:-    Fnpl   Smith   S.O.  Comhlnstlon  Orindet 
nill    It.ffer. 

New  i:-   FnrI   Snill'i  SO     Buffing  Msehlne. 

MISCELLANEOUS 

S.II.   No.  23  Gsrrln  Vertical  Milling  Machine. 
S.II.    No.   0  Burke   Hand    Milling   Mschlne 
New  1V4-  Nstlnnsl  Holt  Cutter  with   Uad  .Ser-.w 

VM.r-hm.-nl Vr.    V        1    >;r.M  Mrlsl    Saw  Table. 
\v«    I>|   I!  .-k   Hirer  Slitting  Shear 
Vrw    \  .     K   ('hiraro  nt.^1    Bending   Brake. 

Telegraph.    Phone   or    Write    for    Price*   and 
Further     Parliralara 

H.  W.  PETRIE  of  MONTREAL 
I.IMITKD 

MONTREAL.  QUEBEC 

PETRIE'S  LIST 
Of  New  nnd  Used  Machine  Tools  Stock 

for  IMMEDIATE  DELIVERY 

TURRET    LATHES   AND   SCREW 

MACHINES 
X   24"   St«'vens.  flat  typ**. 

12-
 

X    42"    Foster,    plain    head. 

1.'.- 

X    f.'-.'    American,   fox. 

16"
 

X   0'    Pratt  &   Whitney,  turret. 

IH-
 

X  6'    Prentice,  hieh  apeed. 
ZT 

X  8'   Pratt  A  Whitney. 

■J :" 

\    10      Conrndson.    D.B.G. 

ui" 

X   6'    I.od20   &    Shipley. 

■jo- 

X  8'   Fay   &   Scott.   B.C. 

No 

2   Warner  &  Swasey.  plain  head. 

No 

6    Warner   &   Swnaey.   friction   head. 

ENGINE   LATHES 

vr 

X  6'    Filssmith.   D.B.G. If 
X  (V    Ij.di[e  &   Shipley. 

I.-.
' 

X    «     S.dm.tinn.   buck    Koared 

16"
 

I  8'   McDougall,    back    geared. 

17'
 

X  H     Bluisdell,    buck-Eeared. 

IS"
 

X  6"   New   Haven. 

!8'
 

X   10'    Putnam,    back^geared. 

20-
 

X   8'    Fificid,  back  geared. 

21"
 

X    S'    Bawden.    heavy   duty. 

Jl"
 

X    W    Pond.    bnck-Keared. 

so- 

X  10'   Ames,  back  geared. 

ar' 

X   16'   Kifield.  back-ireared. 

Id"
 

X  32"  X   12'   C.M.G.   gap. 

21'
 

X   40"  X  20'    Dundaa.  gap. 

2S-
 

X   50"  X  24'    Bertram,  gap. 

DRILLS 

13"
 

Perfect.   2-spindle. If 

Excelsior,  aenaitive. 

10"
 

Bnrr.   sliding  head. 

18'
 

BulTalo.   poat  drill 

20-
 

Perfect,    lever   feed. 

20"
 

Silver,    back-geared. 

22'
 

Barnes,   back-geared. 

24'
 

Kerkhoff,  aliding  head. 

40"
 

Bickford.  back  geared. 

fil'
 

Cnnedy-Otlo.  wall  radial. 

No 

lOn    Baush.    16-spindle. 

No 

■-J    Avey.    ballbearing,    bench. 

GRINDERS 

No 

1    Wilmarth    &    Morman. 

No 

1    Cincinnati,    univeraal   tooL No 

2   L.indis. 

.No 2    Sellers,    univeraal. 

No 

3  Modern,  univeraal. 

No 

14    Besly.   with  shell   holder. 

26"
 

Gardner,   disk. 

IRON     PLANERS 

20-
 

X  20'  X   5'  Bertram. 
24 

X  24"  X  S'/i'    Bertram. 
X  25"  X   12     l.odge   «   Davis. 

,". - 

X  36"   X    10'    Sellers.    4    heada. 

40"
 

X  40"  X   12'    New   Haven,   power   fee«- 

MILLING    MACHINES 

No 

0    Burke,    hand    feed. llertrBm.    plain.                                                             || 

Hr. 

iwn   &   Sharpe.   power   feed,   plain. 

1  It chburg.    Beared,    plain. 

No 

2    lord-Smith. 

Nl 

.   6    Whitney,   hand   feed. 

SHAPERS. 

ic- 

Canada    Mach.    Corp. 

lo"
 

Hendey. 

IB"
 

Queen    City,    back    geared. 

20"
 

Cincinnati,   back   geared. 

21"
 

Gould  &   Eberhardt. 

30-
 

Morton,  draw  cut. 

MISCELLANEOUS 

f,"
 

and    12"    Racine    Hack    Sawa. 

nnil  Ct'   RotH^rUon   Hack  Sawa. 

f."
 

Kennedy   Cutting-off    Machlna. 

12"
 

Hall    Pipe   Machine. 

Nm 

2    Colhurn    Kevfealer 

N" 

r.    Grant   RoUry   Ri»-etlng    Hammer. 

No 

.     1    and   3S    Greenerd    Arlmr    rrr»e*. 

N" 

2  nii>-  r.-i-i   T  Pre.. 

N. 

llr 

•■        •           I'rr". 

II' 

N 

■,-ar 

....  .'^hear - 
(irorrd    Itr-o.lini.-     K.ll. r.oo.Ib    Tole.lo   Drop    Hammer.                           || 

re 

II,     William.    Drop    Hammer. 

H.  W.  PETRIE,  LTD. 
FRONT  .STREET  WE.ST.  TORONTO 

//    nii]/    Q'ivrrtxMemrnt    in1crr»t§    you,    tr it    out    no«    and    plorc    w\th   Irttrrf   to  ̂ » 
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RIVERSIDE 
Machinery  List 
We  Own  Every  Tool  Offered 

BXGL\E    LATHES 
1-28  I  10     Hamilton     Slamlard     Engine     Lathe. 

with    turret. 
1—28   X   15    Putnam   StAndard    Engine   Lathe. 
1—2;   X   14    I'utnam   Slnniiard    Engine    LaUie. 
1-22  X    10   Reed    Standard    Engine   I.atlU'. 
1—22  I  8  need   Standard   Engine  Lathe. 
i— New   18  I  8  Si>ringflcld  Engine   Lathes. 
1— New    16  X  8    Springfield    Eiigine    Lathe. 
l^.New    14  X  6    Si>ringfleld    Engine    Lathe. 
1—18  X  6     Jones     &     Lamson     Standard     Engine 

Lathe. 
2— IC  X  8   Reed  Stud   Lathes. 
1— If.  X  8    Porter   Standard    Engine    Lathe. 
1—14  X  8    .Seba-slian    Slandaixl    Engine    Lathe. 
1—14  X  6  SpringtJeld  Engine  Lathe. 
1-14  X  S    Prentiss    Engine    Lathe. 
1—14  X  G   Sebastian    Engine    Lathe. 
2—14  X  6    Van    Werit    Engine   Lathes. 
1— No.    3   Hartiarge    Bench    Lathe, 

TfURET    AND    .SORBW    M.tOHLNBS 
1—24"   Gisholt   Turret    Lathe. 
2— Xo.  S-A  Potter  &  .Tohnson  Automatic  Lathes. 
l—yi  X  H  Jones  &  Lamson    Flat  Turret   Lathe. 

8.O.H. 
1—2  X  24    Jones    &    Lamson    Flat   Turret    Lathe. 

rone    head. 
J-Xo.   4   Foster  F.O.H.    Hand   Screw   .Machines. 
!— \o.  4  .Smurr  &  Knmon  Hand  Screw  .Machine. 
1-Xo.    5  Pierson   F.G.H.    Hand  Screw  iMachine. 
+-Xew  14"   Pierce  Ttirret   Lathes. 
2— Xew   1x8   Pierce   Hand    Screw    Machines. 
S— •'"     Cleveland     Automatic    Screw     Machines. 

jigger  feed. 
.MILLIXG    MACHINES    AND    ORTXDBRS 

1— No.    2    Hendey   Plain   Milling    .Machine. 
3-\cw  Xo.  154  Ameticau  Plain  .Milling  ila- 

cliines. 
I-No.    1354   Garvin    Plain   Milling   Machine. 
1— No.  0  Btokti  &  Sharpe  Plain  Milling  .Ma. 

chine. 
1— No.   1   Cincinnati   Plain    Milling   Machine. 
2— Xo.  13  Pratt  &  Whitney  Lincoln  Type  Mill- 

ing   Machines. 
5— No.    1*4    Knicht    Milling   &   Drilling  Macliines, 
3— Fox   Hand    Milling   Machines. 
1-Oarvin    Hand    .Miller. 
4— No.    0   Burlte    Bench   Millers    (new). 
1— Xo.    2>4    Bath    Universal    Grinder. 
1-Xo.   2  Wilmarth  vt   Monnan   Surface   Grinder. 
1— Xo.   3  'Wilmarth  &   .Morman    Surface   Grinder. 
1— Mina   Valley    Universal   Cutter   Grinder. 
1— Xo.    17D   Wells   Cutter   Grinder. 

DRILL    PRESSES 
\-.V   Mueller  Plain   Radial   Drill. 
1-6'    Mueller  Plain   Radial    Drill,    old   type. 1-20"   Baker   H.D.    Drill. 
5-»"    Buffalo    P'liu    Drill    Presses. 
I-S-spindle  8"    overhang  Henry   &   Wright   High 

Speed    Drill. 
4— f-spindle    Fox    Hiih    Soee<1    Drill    Presses. 
2— 1-spindle    Fox    Hirh    «need    Drill    Presses. 
1— 16-spindle    Natco    Drill. 
3-12"    Leland    &    Gifford    High    Speed    Benrfi Drills. 

SHAPFIRS    AND    PLANERS 
1-74"    Ohio   H.D..    B.G.    Crank    Sharer. 
1-24-    Lodge   &    Davis    Geared    Shaper. 
1— l.**"    Hendey    Geared    Shaper. 
"—T:-  N<ti.  Sirinirileld    B.G.    Crank   Shapers. 
1-27  X  27  X  8'   Cincinnati   Planer.   S.H. 
1-16  X    16   X    5'    Hendey   Planer.    S.H. 

PRESSES    AX^D   HA-MMBRS. 
1— M'.Ttr-rhurv-Farrell    O.B.I.   Press,   geared. 
1— No.    m    Perkins    Drawing   Press. 
&-Xo.    2-W    Bliss    Wiring    Presses. 
Uonn,.    B.    ti    S.    Roll    Board    Hammer. 
1— .loo-lh.     P.    A    W.     Roll    T^onrd    Hammer. 
]_po.l.b.    Scranton    Belt    Hammer. 
1— 2S.lih.    Pradley  Helve   Hammer. 

AIR     OOMPRR3SORS 
1— 16  X  18  X  12    Union    Steam    Pump    Co.,    steam 

driven    air   compressor. 
1—8  X  6    We=Hnghon=e    Steam    Air   Compressor. 
1— 1ft  X  10  Clavtnn   Belt   Driven    Air  Comprea.sor. 
1  .8   X   8   Faiifeanks-Morse    Electrical   Driven    Air 

rompres.sor. 
1—8  T  a   Ganlner  Single  Belt   Driven   Air  Com- 

1— s  ,  8  Union  Steam  Pump  Co.  Belt  Driven  Air 
*^ompressor. 

1-7H    X    6   Chicago    Pneumatic    Too!    Co.    Belt 
Driven    Air   Compressor. 
We  nl»o  carry  a  large  stock  of  Steam  En- 

gines, Steam  Pumps  and  Electrical  Eftuirnnent 
of    nil    kinds. 
We  are  in  the  market  to  purchase  machines 

tools  both  large  and  small. 

RIVERSIDE  MACHINERY 
DEPOT 

17-29  St.  Aubin  Avenue 

DETROIT,  MICH, 

GOOD  USED 
EQUIPMENT 

BLBCTMC  TUAVELINQ  ORANES, 

20-Ton.  56'   3"  span,  three  motor,  110  volts,  D.C. 
25-Tou    trolley,    three   motor,    220   volts.    D.C. 
lu-Ton.   40'    span,   9)'    lift,    three   motor. 
5-Ton.  47'   0"  span,   three  motor,   110  V.,   D.C. 

21.    14    and    i<A    U.P.    Shaw    crane    motors,    220 volts,    D.C. 
10    H.P.     Akron    crane    motor.    220    volts,    1<A\ 
lOTon  hand  crane,  55'   0"  span. 
20-Ton  hand  crane,  29'   C"  span. 
2-Ton  hand  cranes,  32'   span. 

PUNOHBS  AoND  SHEARS. 

Lever   Shear   (double),    cap.   2"   sq. 
18"    tliroat    (single),    cap.    %%%"    (belt). 
36"    throat   (single),    cap.    1*4x1"    (belt). 
48"    throat    (single),    cap.    3x154"    (st&m). 
IC"    throat    (single),    cap.    154xH4    (belt). 
38"    throat    (single),   cap.    Lxl"    (belt). 
30"    throat    (single),    cap.    %x%"    (belt). 
17"   throat   (single),   cap.   ?4x%"    (belt). 
U"   throat    (single),    cap.    ?lx54"    (hand). 
10"    throat    (double),    cap.    l%xl"    (belt). 
Squaring   Shear.   53"   cap..   14   gauge. 
.Auffle    Shear    (double),    cap.    exCx^"    (belt). 
Plate  Shear  (Univ.).  18"  blade,  cap.   %". 
Iiot,iry  splitting.   30"   throat,    cap.    54", 
Kntarv   bevel.    5"    throat,    cap.    54". 
<'oiilter   &   MoKenzie.   cap.  3x54",   spring  steel. 
Guillotine,    Perkins,    No.    G,    cap.    254"    sq. 

MTlSCET.iL  AX  BOUS. 

Bulldozer.   Xo.   12  .\iax.   30"  stroke. 
Bending   Roll.   6'.   drop   end.   654   and   8"   rolls. 
Lathe.    24"   X    10'    American,    latest. 
Grinder,   No.   10  B.   &  S.    Plain. 
Grinder,   No.   13,  B.    &  S.    Universal   and  Tool. 
Rotary    Planer.    36".    Cleveland   No.    2. 

Firct-clnss   condition— quick   shipments. 
Snw,    cold.   26"   blade.   4«"    travel. 
rres.s   (trimming)   No.    11  Perkins.  16,500  lbs. 

McCoy-Brandt  Machinery  Co. 
Office  and  Warehouse: 

216-218  Penn  Ave.,      Pittsburgh,  Pa. 

Federal  Machinery  Sales  Company 
18  No.  'efferson  St.,  Chicago.   111. 

Rebuilt  Tools — Immediate    Shipment 
DRILLS. 

21"    Hoefer.   upright,    sliding  head.    b.g. .    p.f. 
•:?>"   Hamilton,   sliding  head,   b.g..   p.f. 
2  spindle    20"    Barnes,    gang,    b.g.,    p.f. 
Silver,    20",    wheel    and    lever    feed    (15).    new. 
Silver.  20",  b.g..  p.f..   automatic  stop  (20),  new. GEAR   CUTTERS. 

Gould    &    Bberhardt.   22"   x   5"   x  6   pitch,   auto, 
spur   and   bevel. 

Whiton  31"    Automatic   Spur   Gear  Cutter. 
GRINDERS. 

No.  2  Oakley  Universal  Cutter  and  Tool  Grind- 

No.    2   American    Surface    Grinders    (2).    new. 
Landis  8"   x  30"   Universal. 
Landis    16"    x    86"    Crank    Grinder    with    extra 
plain  heads  if  desired. 

LATHBS. 
16  and  17"  x  8'    Engine   Lathe    (6).    Porter,  Cin- cinnati,   etc 
16"   X   8'    South   Bend    (2).   new, 

18"    X    12'    American,    c.r. ,   h.s. 
17"   X   6'    National,    quick-change   gear,    c.r.,    h.s. MILLING   MACHINES. 
Pratt   &   Whitney   Lincoln   type   (2). 
No.    1%   American    Universal. 
No.    3   Aurora,    plain,    back-geared. 
No.    154    Grand    Rapids,    back-gearvd,    plain. 
No.  13  Brown  &  Sharpe  Mfg..  plain. 
4-spindle    Warner   &    Swascy    Valve   Miller,    good 

as  new. 
PRESSES. 

No.    5   Cleveland,    open   back,    inclinable,    plain, 

CI   Ferracutp,  open  back,   inclinable,  plain,  new. 
SCREW    MACHINES    A:ND    TURRET 

25i"  Acme.  fric.  grd.  head.  p.f.  to  turret 
Bardons  &   Oliver  No.   1.  13-16"  cap. 
Hamilton,  20"  swing  x  8'   bed.  fric.   head.   eng. 

tur.  lathe,  pan  bed,  power  feed  turret  on  bed. 
Pond    21"    Heavy    Duty    Rigid    Tuiret    Lathe. 
geared   head, 

Jones    &    Lamson    3"    x    36"    Grd.    Sliding   Head 
Turret    Lathe,    bar    equipment. 

SHAPBRS. 
30"    Hendey    Friction    Shaper. 
20"  Cincinnati    Back-geared    Shaper. 

.MISCELLANEOUS. 

High    Speed    Hammer    Co.'s    No.    4A     Riveting Hammer. 
3"  Smith  &  Post  Cold  Saw. 
D14   Rock  River  Geared  Power  Splitting  Shear. 
GO"    Bert.sch    Foot    Power    Gap    Squaring   Shear. 

Send  for  complete   list.  c8m 

Chas.    A.    Strelinger  Co., 
43-51    E.   Larned  St., 

DETROIT  -  MICH. 

Machine  Tools  For  Immediate 
Delivery 

DE.ILLLNG    M.ACaiNBS. 
No.    3    Barnes    Horizontal    Radial    Drill, 
lienry    &  Wright   Sensitive   Drilling   Machines. 
No.    I-S    Garvin    B.    G.    Horizontal    DriU    with ■  Pump   and   Piping. 

GRiINDBRS. 
Wells  No.    160  Cutter  and   Reamer  Grinder. 
I  .iljitol  Internal  Grinder  with  water  attachment 
.\o.    2    Diamond    Auto.     Surface    Grinder,    be.l driven. 

-No.    3    Wilmarth    &   'Moiman    Surface    Grinder. 
.Nu.   3   La  Salle  Grinder,  complete. 
Ceometric    Chaser   Grinder,    witli    covmtershaft. 
.No.    4    and    No.    6    Gai^dner    PI.    Bearing    Disc 
Grinder. 

Xo.    2  Diamond   Wet   Tool   Grinder  with  wheel 
t  ruing   device. 

LATHBS. 
Xn.  10-K  Seneca  Falls  9"  x  4'  Bench  Lathe. 
11"  X  G'  Monarch  Q.C..  S.B.G.  Engine  Lathe. 
17"  X  8'  Sidney  Q.C.,  D.B.O.  Engine  Lathe. 
19"  I  8'  Sidney  Q.C,  D.B.G.,  Engine  Lathe. 
10"    X  7'    Oliver   Q.C.    D.B.G.    Lathe,    with   pan and   pump. 

SCREW    MACHINES. 
Xo.   1   New  Howe  PI.   Hd.   Screw  Machine,   with ;iiito.   chuck. 

I'.i"     Dreses     Screw     Machine,     F.B.G..     Power Feed. 

MTLLTNG  MACHINES. 
Wisconsin    Hand    Miller    on    column     complete. 
No.    G    Whitney    Hand    Miller,    complete    with 
countershaft 

No.    1   U.S.    Hand  Miller,   complete  with   cshaft 
H.  B.  Smith  Hand  Miller,  complete  with  cshaft 
Xo.    1    Standard    Hand    Miller,    with    oil    pump 

equipment PRESSES. 
.\tlas   Presses,   No.   0  to   No.   5  inclusive. 
Greenerd   Arbor   Presses,    No.    1   to  No.    B  inclu. 

No.    5   Toledo  Geared    O.B.I.    Power  Press. 
'.Manhattan    Ratchet   T.viie   Screw    Press. 

THREADING    .MACHINES. 
Geometric  %"   Threading   Machine. 

Curtis  &   Curtis  Hand  Power  Pipe  5Ia- 
chii siaWb Merrill   Comb.    Hand    and   Power   Pipe 

C.  W.  CULLEN 
MACHINERY  CO. 
LEADER-NEWS   BUILDING 

CLEVELAND,  OHIO 

Bickford  41^'   Plain  Radial  Drill,  cone  drive. 
No.  3  Lapointe  Broaching  Machine,  new.. 
2~P.   &   W.  No.  2  Cutting-off  Machines. 

Bement  Miles   &   Co.  7H'"  Vertical   Spindle 
Crank     Drilling     and     Boring     Mill.     68" 
swing. 

Detroit   Japanning    Ovens.    8'    10"    x    8'    x 

152". 

Pratt   &    Whitney    48"   Gap   Lathe. 
Hanna  30-ton  Riveter.   12"   reach. 
Pangborn    Sand    Blast,    90"    rotary    table, M.D. 

,<!— SCO-ton    Gen.   EI.    Hydraulic   Double   Ac- 
tion   Presses. 

S— 2'/,    Cleveland    Automatics;   prac.    new. 
10  — •■'4"  B.  &   S.   Automatics. 
Allis    Chalmers    150    H.P.    Corliss    Engine. 

12'   F.W. 

Bruce  MacBeth  150  H.P.  Gas  Engine:  new. 
2— Rathmann  Jones   Gas  Engines.   125  and 

225  H.P. 
80"   Niles   Vert.   Boring   and   Turning   Mill. 

2  heads,  slotting  attachment. 
IngersoU-Rand     Air     Comp..     342     cu.     ft. 

steam  driven,  inter-cooler,  complete. 

Bertsch    Straightening    Rolls.    7"    x    84"-3" vert.  adj.  M.D. 

Kelly    Springfield    10-ton    Road    Roller,    re- built. 

Vulcan    1    cu.    yd.    Steam    Shovel,    traction  ; 
weight  35  tons  :  new  flues. 

f;2-ton    Baldwin    Consolidation    Locomotive. 

Ajax  No.  1  Taper  Forging  Rolls,  50  strokes. 
One  No.  5  S-3  Cold  Langelier  Swadger. 
3— No.    7    H.S. -6    Langelier    Swadger. 

1— Bolt   and   Rivet  Header,   hand   feed,   %" X  3'""  rivets. 

Bolt  arid  Rivet  Header,  hand  feed,  %"  x  4" 
rivets. 

70-C   BJcyrus   Steam  Shovel,   St.   G. 
R.   Is.  Locomotive.   45  tons.   St.  G. 

//  what  you  need  is  not  advertised,     consult    our   Buye rs   listed    under  proper    heading. 
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IMMEDIATE  DELIVERY 
DRILLING    MACHINES 

Leiand    H.S.,    B.B..    bench    typo. 
No.    IV,    Knight   Driller  and   Miller. 

14"    Rockford   Sensitive. 
22"   W.   K.   &   J.   Barnes,   s.h..  be-.   V-t. 
32"    Hamilton.    ».h..    b.g..    p.f. 
82"    W.    F.    &   J.   Barnes,   s.h..   b.K..   p.f. 
20"  W.   F.  4  J.  Barnes.  4  spindle. 
3'    W.    E.   GanK    Plain    Radial. 
S'l.'    W.    E.    Ganif    Plain    Radial. 
Pawlinc   &    Harnischfeser   HoriionUI    Driller. 

GEAR    CUTTERS 

Reynolds    Hobber. 
No.    11    B.    &    S.    automatic. 

SO"  X   9"   G.    &   E.   auto,   for  spur 
24"    X    7"    G.    &    E.    for   spur. 
No.    3—26"    B.    &   S.   for  spur. 
86"    Walcott   for   spur. 

GRINDERS 

Leiand    Universal,    with   power 
No.   23  B.    &   S.   Gear   Cutter. 
8"    X    30"    Moilern    Plain    (new). 
14"  X   20"   B.   *   S.   Plain. 
Garvin    hole    crinder. 
Gisholt    tool    Krinder. 
No.   5   Diamond   water  tool. 
No.    16    Gardner    disc    Krinder. 
No.   24   Gardner  disc   grinder. 

LATIIKS 

13"  X     5'   P.   &  W..  c.r..  Uper. 
14'  X     6'    Fairbanks,    c.r.    taper. 
16"  X     6'   Prentice,    c.r. 
18"  X     8'  L.    A    S.   pat.   head.    c.r.   Uper 
18"  X  10'   FitchburB.   c.r. 
18"  X  12'  Barker,    c.r. 
20"  X  14'   Blaisdall,  c.r. 
21"  X   12'  New    Haven,   c.r. 
24"  X  13'  New   Haven,   c.r. 
36"  X  20'   American.    t.b.K. 
36"  X  22'   New    Haven.    t.b.K. 
311;"  X   60"    FitchburB   Lo-Swinit. 

PLANERS 

21"  X  24"  X   4'   Gray,  one  head. 
24"  X  24"  X  8'   Cincinnati,   one   head. 
80"  X  30"  X  8'    Woodward  &   Powell,  one 
30"  X  30"  X  8'   Cincinnati,  two   heads. 
86"  X  36"  X   14'   Sellers,  one  head. 
40"  X  3S"  X  14'   Putnam,  one  head. 
50"  X  50"  X   18'  New    Haven,    two    heads 

extension    heads. 

SCREW    MACHINES 

1"    B.    &    S.    Plain. 
16"    P.    &    W.    Plain. 
No.    2    Costello.    plain    head. 
No.    2    P.    &    W.    friction    head. 
No.    4    Pearson,    ueared    head. 
No.    3    Bardons    A    Oliver,    plain    head. 

%"    Cleveland,    automatic' 

16"  Lodse 
25'  Nlles. 

2  x  24"    Jo 

TIKUET 
A    Shipley. 

3  X  36"    Jones    A    I.Amson. 
21"   Gisholt.   with    taper. 
2—24"   Gisholt  turret   lathe 

.     chuckinK     equip- 

bar    equipment. 

taper  attachment. 

PUNCHES    AND    SHEARS 

1  Bauroth.  O.n.I. 
r.    Bauroth   Geared,    O.B.L 

i  N.   American  Can. 

!    L.    A    A.    Angle   Iron   Shears.    6"xD"xMi' 

L.  A  A.  Double  Punch  &  Shear.  %"x%". x^".    1%    rd.    (new). 
1  L.   A    A.    Multiple   Punch    (new). 
2  L.    A    A.    Multiple    Punch    (new). 

1    L.    A    A.    HoriionUI    Punch.    Vj"    in    1" 

MISCELLANEOUS 

No.    2    Kempsmith    Universal    Miller. 
50-lb.     Bradley     Strap     Hammer. 
%"    Acme    Forginit    Machine. 
62'    Nile*    car    wheel    boring    mill. 
8"    Stover    Pipe   Machine. 
6"  X   14"    P.    A    W.    Thread   Miller. 
No.    1    American    Air  Tempering    Furnace. 
Belt    Lacing    Machine. 
S-ton    Yale    Duplex    Hoist. 

Stocker-Rumely-Wachs    Company, 
117-121  N.  Jefferson  St., 

CHICAGO,   ILL. 

List  of  Machinery  in 
Stock  for  Sale 

I  OK  fiO-I'DK.  SHKI.I.S 
JS-No.    1*   llru.iu    Ai    IJ.VKs.    Dial    Fvcd. 

Without    Dlsl    Ktcl.  _     . 
6— No.   ISO  Bl\)»n  &    IIORpi.   vtr.h   Dial   Foed. 
3-No.    1   Toloilo.    with    Dial    Fct'l. 
S— No.   01   V.    A    O.    PressM   wilh    Koll   Feed. 
l-.\o.    18   Perkins    VrvM.    Plain.  _,  ,.     „         .     „.     , 
2— No.    SIC    McDonslJ    Double    .\clin«    Can    Press    with    Mignrt    Sic  ■  < 

l.ifl. 
Slitting  Machine. 

f.  T  iM^e  t  nd. 

.dc). 1-,-."  II  ,i,.|  T.;i  .ni;  Vi.,  \,. 
1— Wa;rroiui  «|.  cUl  Ilniwh  T 
I— Jcnckes  Band  TumiT. 

MTSCELLANEOUS 

1— p.    &    W.    H-    fVr, «    M.chirr 

I  Cultlng-oS  Lathe. 

I n:;         -MKl.l.S 
S-OX^Ib.    Drandrr  < 

•t  .i»t. 

.   for     -   shea 

Itirk    (IfSlrd. 

.Ml  tho  ahovp  .iri-  in  Rood  •-ondition  and  only  r.in  ii\ 
morthH. 

McKinnon  Dash  Company 
St,  Catharines,  Ont. 

MACHINE   TOOLS 
IN  STOCK 

No.  4  Cincinnati  Universal  Miller  with  Vertical  AtUchment  and 

Power   Feed   RoUry  Table. 

No.  3   LeBlond  Universal  Miller. 

No.    3    Kempsmith    Plain    Miller   with    Index    Heads   and    Vertical 
AtUchment. 

4— No.  l>ij  NEW  American  Plain  Millers. 

5— Ni..  0  NEW  Steptoe  Hand  Miller*. 

24"   X    10'    NEW   Carroll-Jamleson    Heavy    Duty   Lathe. 

6— la"  X   8' 

V's 

NEW    Sidney,    D.B.G..    quick    change,    swing    21' 

3     17"    X    s      NEW    Sidney.    D.B.G..    quick    change,    swing    19" over  Vs. 

1—16"    X    6'    NEW    Sidney.    D.B.G..    quick    change,    swing    17" 

over  V*s. 12—17"   X   8'    NEW   National,   quick    change. 

I      ir,"    X    6'    NEW    Carroll-Jamieson.    quick    change. 
48-    HarringUm    Plain    Radial   Drill. 
36'  Drrses  Plain  Radial  Drill. 
D-4  Colbum  High  Duty  DrllU. 

8-20"   Rockford  High   Duty  DrilU. 

1  28"  NEW  Superior  Sliding   Head  Drill. 

2  2.''|-  NEW   Superior  Drills,  with  Upping  atuchment. 
If.-   guern  City   B.C.   Shaper. 
20"    Cincinnati    B.G.    Shatwr. 

24"  NKW   Steptoe   II  G     Shaper. 

21-    Klolhcr   n.G.   Shaprr. 

FRANK  TOOMEY,  INC. 
I27I3I  North  ThirdSl..        PHILADELPHIA.  PA..  U.S.A. 

//    any    advfrtisftntnt    inferrsfa    you,    trnr    if    out    now    and    plac ith    Irtlm  to  kf  an»Mrr<d. 
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Eastern  Machinery  & 
319  COMMERCIAL  TRUST  BUILDING 
NWV    T(10LS    FOR    OHMEDIATB    DELIVEKY 
1— Nn.    ftl2"    Beokcr    Vortical   SlUlor. 
1-Ui"  I  36"   Bridsoport  Grinders. 
1— 2^  X  i"    Wm.    Sellers    Tool    Grinder. 

30— 18"  X  9'   Tumins  and    Boring  Lathes. 
J— Omiblc    head    Sullivan    Gnnders. 
1— ar   X   12'    Pittsburgh    Engine   Lathe. 

USED  MACHINERY 
ENGINE    LATHES 

g— 30"  X  W    American    Gear  head    A-1. 
5— aO"  X  8'    Lo<lBe  &  Shipley,  geared  head.  qcg. 
2— ar  I  W  Billiard. 
l-3t"  X  6'    Bullard. 
^M"  X  \r    American. 

TKIIKBT    LATHES 
J— 3  X  X  Jones  &  l.amson  Flat  Turret. 
2—2%"    X   21"   .Tones   &    Lamson    Flat    Turret,    bar 

eQiiipment.     Full  set  Turret  Tools. 
^-25"     Gisholt     12"    Collet    chucli    CV    hole    in 

spindle  threading  lathe. 
8— 28"    Putnam   heavy  duty  lathe. 
— W"  X  fi'   Lodge  &  Shipley  Turret.    Backgeared. BORING    MFLLS 
6—66"    swing    Bement^Miles    Tire    Turning    Mills, 

two   swivel    heads— 15H"   under   rail. 
1—37"   Bausb   Boring  Mill.  2  heads,   good   as  .new. 
3—31"    Bullard    Vertical  Turret    Lathe. 
1— Cyliniler  boring  mill,  capacity  of  W  diam.   to 

96"   diam.    10'    long. 
Tool   equipment    included,   good  as   new. 
1—42"    Bullard    Boring    uMill    (2)    heads. t«LANERS 

1—18"  X  12'    Pedrick  open   side. 
1—30"   X  36"    Pedrick,   open   side. 
1-36  X  36  X  10    Ohio.    2    heads. 

GEAR    CLUTTEItS 
l-?l"    Fellows    Gear   Shaper. 

Equipment  Co.,  Inc. PHILADELPHIA,  PA. 
1—34"  Brainard  automatic  Gear  Cutter. 
1—30"    NEW    Flathor,    latest    pattern    automatic 

gear   cutting   machine. 2-36"    Fellows    Gear    Shapers. 
SCREW    CUTTING    MACHINES 

1—2"    Cleveland    automatic. 
1— No.   55  National   Acme  1  .spindle,   good  as  new. 
1— No.   51  National   Acme  4  spindle,   good   as  new. 

SLOTTERS    AND   SHAPERS 
1—9"    Bement    Slotter. 
1— li"    Bement    Slotter. 
1-30"    Wharton    Slotter. 
1-30"   Gould   &   Bberhardt  Shaper.     B.C.     Vise. 

FOX    LATHES 
1—16"   Dresser  friction  clutch   back  gear. 
2—18"    American   Monitor  back   gear  carriage    and 

control. 
2-^4"  L.   E.  Hall  Turret  Monitors,  back  gear. 

DRILL     PRESSES 
1-31"    Bickford    tJpright   back    gear   sliding  head 

lever    and    wheel    feed    drill. 
1—4'    Bickford  Radial,  with  Tapping  attachment, 

motor   drive,    with    motor. 
1-5'    Bickford   Radial   Drill,   complete  with   gear 

bos,     single    pulley    drive,    plain    box    table 
machine,    in    first-class   condition. 

1—5'    Niles  Radial  Drill  Press,   geared  for  motor 
drive,    but  ho  motor,    in   first-class  condition. 

FOUNDRY    EQUIP.MBNT 
4— Foundry  Ladles,   4   to  10  ton. 
IP— Foundry  Core   Cars   10   and   15   ton. 

MISCEliL  AN  B0U8 
10— Special    Steel    Shafting. 

Miles    Axle   Tun 

PRESS 

EQUIPMENT 
FOR  SALE 

50— No.    18    Bliss   Type    Inclinable 
Presses. 

6— No.    19    Bliss   Type    Inclinable 
Presses,  with  roll  feeds. 

1 — Double   Acting    (Michigan) 
Press. 

1 — Double   Acting    (Rhodes    Eng- 
land) Press. 

1 — Brown-Boggs    Multiple    Power 
Shears. 

A  large  number  of  these  presses 
are  equipped  with  Dial  Feeds.  Have 
only  been  used  for  a  few  months — 
good  as  new.  Will  be  sold  at  a 
bargain    if   purchased    at   once. 

Apply    7  02    Excelsior    Life   Building 
TORONTO 

clOm 

Single  Purpose  and  Shell  Lathes 
22—18"  X  8'  Battle  Creek  Lathes, 

single  back  gear,  2-step  cone 
with  counter  shaft. 

6—18"  X  9'  Chard  Lathes,  3-step 

cone,  double  back  gear,  com- 
pound rests,  semi-quick  change 

with  face  plates,  steady  rests 
and  counter  shafts. 

3 — 20"  X  8'  Mershon  Lathes,  3-step 
cone,  double  back  gear,  com- 

pound rest  and  counter  shafts. 
4 — 20"  X  8'  Oakley  Lathes,  3-step 

cone,  double  back  gear,  com- 
pound rests  with  oil  pumps  and 

pan  and  counter  shafts. 
1_20"  X  10'  Oakley  Lathe,  3-step 

cone,  double  back  gear,  com- 
pound rests  with  oil  pumps  and 

pan  and  counter  shafts. 
4_20"  X  8'  Bullard  Projectile  Tur- 

ret Lathes. 

If  you  can  use  all  or  a  part,  we  will 
be  pleased  to  have  you  communi- 

cate with  us  promptly. 

EAST  DAYTON  MACHINERY  COMPANY 

Dayton,  Ohio 

You  Want  A  Good  Man 
for  that  position  you  have  open,  don't  you?  Then  why  not 
advertise  for  him  in  the  paper  he  reads?  Only  the 
mechanics  who  are  ambitious  and  who  are  capable  of 

filling  the  responsible  positions  subscribe  to  CANADIAN 

MACHINERY.  Your  "Help  Wanted"  ad.  in  CANADIAN 
MACHINERY  will  bring  responses  from  this  class. 

Prove  it  to  your  satisfaction  and  benefit 

Canadian  Machinery 
Classilied  Advcrtisine  Section 

143  University  Ave,.  Toronto 

Form 
the  habit 
of  using 

this  section 

When  you  want  to  buy  or 

sell  new  or  used  equip- 
ment, use  this  section. 

If  you  need  machinery  in 
a  hurry,  here  is  where  you 
will  find  the  names  of 
firms  equipped  to  supply 

your  needs.  And  if  you 
have  old  machinery  which 

has  outgrown  its  useful- 
ness to  you,  tell  Canadian 

Machinery  readers  about 
it  in  these  pages. 

That  the  same  firms  ad- 
vertise here  week  after 

week  is  pretty  good  evi- 
dence that  they  are  get- 

ting business.  That  you 
have  looked  over  these 

ads.  for  equipment  is  evi- 
dence that  others  will  do 

the  same  thing. 

Get  the  habit  of  looking 
over  this  section  every 
week.  The  bargains  you 

will  pick  up  by  being  first 

on  the  job  will  paj^  you  for 
the  time  you  spend  each 
week. 

Canadian  Machinery 
Classified  Advertising 

Section 

143  University  Ave.   -  Toronto 
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L-OO  K 
BORING    AXU    TUIINI.VO    MACHWBS- 

VEIITICAL. 

l-ar   Hiill«rl,   1    tuml   hf».l. 
1-30-    ri«thfr.    on.,   tiirrrt   hr«d. 

1— New    30"    OL^holt.    a<T)t«mbfr  drlitrrr. 
3-J6-    Htowi,    i    Sh.rpt,    one    tumt    head;    D«e. (IflirtTT. 

1-3^"    NilM.    oni-  iwirrl.   onr   turrtt   hnA. 
1— C-   N.n.P.,    iwo  nti.tl    h«iil«.   motor  driw. 
l-rr    XlloJ.     Iwo    nriTrl    hMlil«. 
1— 8(r  XllfS.   two  iwiTrl   hndii,  iloltini  atOdunrat. 
1-SI-  aclliT..   one  hrtii. 
1— New   8'    Bickfoirl:    IVrrmhfr  dollTcnr. 

10-    NilM.    :  h.«il»:    n<wrol»r  <IfllTrr>-. 

BORINO      MACIIINBS-nORIZONTAL. 

I— No.    1    n«nTlt    rvlln.lcr   Horrr.    SV"   h«r   tyvt. 
1-No.    !  ;4"    B«m>ll.    two   »l.lf  ftcins  luiuU 
1— Hoffor  Hori»onl«I  Driller  tnd  norer.  wllh 

1  Ul$-  ^tiln.lle.  Trrtic«l  xliuiilmrrt  40-,  hort- 
iont.ll   ndjn^tmrnt  46".   slie  of  table  33"  x  48". 

1-I,iini«.    SH-   »i«r. 
1— NewfeiirBh  4"  bar.  W  awlne.  7y  feed. 

Bt'M.POZEIW. 

I— No.   8   AJax.   30    H.P.    motor  drirr. 
1— New    No.    4    Garrinon    (»«mc    u    No.    4    WllllUM- 

Whltr). 

I-No.    7    lltBh  si>eo<l    Ajax.    16"   alroko. 
OOMI'UfJSSORS— AIR. 

1— Ineersi'll-Sanirnt   r>iipl.-i.   8  i   US   x  8". 
1— Cincinnati  Crrvw  rtTmpoimd.   two-dtaire.  7W  oil.  ft. 
1— in-   X    i:"    ChicaBo    I>n»iinlatic.    bfll^lrlTTO. 
1—10-    I    10-    X    10-    Sincle    Cylinder    Smllh-Ttllt, 

•team  driren. 

1—22-   I   13-  T  16-    Innorsoll-Rand.    motor  driTCD. 
CRA.NES. 

39-ton     Alfn.I     Box    Eleetrii;    Traveline    Cr»n«,    40' 

Iriien. 

CI'TTINOJIFF  M.VCH1NBS. 
2— No.  00  Brown  *  Mnarpe. 

1— r*  capaclIT  Warner  ti  Swaaey. 
4-.1t>-   Hall. 
10-14-    Williams. 
J-|-   Cnrti«   &    Cnrtia. 

DRILLING     MAnil.NKS-RADIAL. 
2— New  2'    Ameri- an.   cone  drire. 
1-5'    Birkf.'Ft.    lemi-rniierjal    Ubie. 
1-3"    Biekfopl.  eear  drire. 
3— New   3'    Amerirans.    aensitire    tappinf   attadl. 
4— Ni-w   3'    I'nn'ice,    July   doliierr. 
1— New    3'    Mueller,    plain    upeed.    box    drlTc 
1— New   34'    Western    Drill.   96"   cirele. 
2—1'    .Mueller,    rlnin.    speed    hoi   drire. 
1—5'    semi-universal    Amtrican. 
i-New  5"    Bansh   Plain. 
l-SS'    Ameriean    f.dl    rnir.rs»I. 
1    -••    Baiish    Pl.iin.    rone  driver. 
10— New    «'     TriiniDh.    motor    drire:    Sept.    d«l. 

rmiM.lNG    MAOnlNBS-HEAVY    DCTT. 
2-New   No.   2  Colhuni. 

J-.No.    14   Colh'im.   34'   jwinc.    cmpadtj-  2"   In   aolld steel. 

2— D  3  Colbnm.  plain   table. 
4— No    310   Baker,    single  pnlle?   driie.   lat*   type. 

Duir.i.iNo   MA'^irNiw-Mn.Tin.E  spindi-e. 
4-Npw    Tx^land  GlffoTTl.    aen-ltire.   four   aplndle. 

1— No     yr    Rati'h.    12  H)indle.   capacity   IH"   holea. an-   cirele. 

l-14^,p|n.lle    Batish.    caparitr   1-    holes.   »-   drcie. 
GEAR  rCTTINO    MACHINES. 

1— No.    1    WTill'-n 
1— No.    3    Bickrt!    Gear    Ra<-k    Planer.    dellTery    80 

1-No.     3    Brown    &     Sharpe     Anto.    Gear    Cotter. 
Spur. 

1— New    «-    Standard    Gear    Cutler.    Spur. 
1—12-   Glrason    Bevel   Gear   Plsner 
1—16-    G'eason    Bevel    Gear   Planer. 
L-lf-  Bilcrai^   B""!  Gear  Genemlor. 
l_r-    Gr.nt-I«.^    Gear    HoWier. 
l_Vo     1    se-    Seli'chaedt    ft    Soh-^l'e    Gear   Hohber. 
1-52  T   8   G     *    E     Snnr  an-t    Ber^l   Cutter. 
1— «|-    F'"ow^    Gesr    Shaper. 
1— "1   T   «-   G     »    1^     for  Srur  and    Bevel. 
l-^«-    Becker  Bralnard. 
)_\-w   Vo.    in  Whll/m.    Bevel  T-.    Spur  J4". 
S_V-   Tf^rirm^   Gear  eharwrs 

GRiNDr«is-'"vivvR.s«T    ron   crrTERa, 
DRILLS     REAMERS     PTC. 

1-  i..-n;..r.|    |-nl..t,«I,    one    r  tr   ol-l. 

•        ■  V    ,     I. 
1.   wilfll    B ■       -       .  ,  ?     nnlUt    K    lr.:,M-T    g-    ,    »-\ 

1-  \.-,,    u— ...  -,    A    Morman.    at^Ie   B.K. 

M  e:  R£    -the:  V    a 

ells. 
l_Gl.t,nll    No.    S.    12". 

GRINDING    MA''"'Nr«_<TI  INDBICAI^ Pt.A1X. 

-  X  48-  Prall  *  Whltner. 

s^   No.    II  Brnsni    *    Sharpe     *"    I    »".    Sept 

1— .Nrw  10  X  X"  Landia:  immediate. 
V-Now    lor    X    36-    Norton.    Sept.    delivery. 
I— New   10-   I   S>-   Norton.  Sept.   deliver-. 
1-10-   I   60-    Landia. 
1— New   10   X    Ti    Norton.    Plain. 

3>-l-.'-    X    :n-   Moileni.    aelt^ontalned. 
1-12-    X  32-    I.andis.    tvbuilt. 

C— 12-    X   36-   .Moilem.    acU-conlained.    motor   of   belt «I  riven. 

2—12   X   43"   Landis,   aelf-containnl. 
6—12-   X  48-    Modem,   aelf-containcd.   motor  driven. 
I— IC-   X   6£-    Ijandia,   with  crank   rrindlng. 
1—18-   X   9C-    Brown  &   Sharpe- 

ORINDINO    .MAfJHINES-CYLINDRICAL- l-NIVEIWAL. 

1— Brown    &   Sharpe   No.    13.    8-   x   St". 
1-New    No.    2   Bath.   »-    i   2D-. 
1— No.    3   New    Walker,   9"   x    36-. 
1-No.    H4    (in-    X   30-)    Ijindis. 
1-Ncw    No.    24    (10-    X  36")    Bath. 
1-10-    X   42-    Modem. 

>— New    No.    2    Morse,    cap.    12"    x    SO",    rnlveisal, Nov.    delivery. 

1— No.   S  (12-   X  40")    Brown  ft  SharDe. 
l-I'-   X   4S"   Landis. 

3-New   No.    S   Modem.   U"  x   40".    Sept.    delivery. 
GRINDERS-INTERNAL. 

1-No.   m   Landia. 
1— No.    70  HeaM. 
1— No.    7.«    fteald. 

GRINDERS-CYLINDER 

I— No.    27   Brown    ft   Sharrie. 
1-No.   60  Heald.    single  pulley  drive. 

GRINDBRS-PROFILE. 

1— New   Cleveland. 

GRINDING    M.\CHINB9-RIN0. 
I— New    No.    14    Beasley.    two-ring   chucks. 
1-No.    ano    Heald. 
1— No.    210   Heald. 

GRINDING    M.VOHIN"ES— SURFACE. 1— .New   .No.    1   Wilmarth   &    Monnan. 

1— No.  I   Diamond,  capacity  12"  i  l:;"  i  24",   auto- ma  tja 

3-^ew   No.   m   Walker's,   coiilplete. 

4— New   No.    2   Rc'id   (same  as  B.   *   8.). 1— .New   .No.   2   Brown   ft  Sharpe. 

HAMMERS— POWER-PORGING. 
1— to-Ill.    Kradl.-s    Helve. 
1— l»-lb.    Ilradliv    Helve,   upright. 

UA.\I.MERS-BO.UlD  LlfT-DROP. 
1— KO-lb.   Billiugs  i  Spenoer. 
1— 2.Q0O-tt>.  Cbamberebuig. 

IIA'MM  KRS-STEAM-FORG  LNG. 

1— l'se.1    6(Blb.    Nilcs    Single    Frame. 
18-   .Morgan   ft    Williams.   600  to  800  lbs..    21'   gap. 
1— .New  UOO-lb.    Bell  Standaixl  Guide,  Single  Frame. 
1— aunt.    Bill:   .Sept.   delivery. 

KEYSE.\.TERS. 

•-No.    0   .Mitta   ft    Merrill. 
1-No.    2   Mitta   ft    -Merrin. 

1—80-    stroke    Compton    Knowles    Broacher. 

3-^*ew   No.   3  Hanling   Brothers  Bendl   Lathe. 
14— Reol  Prentice    Shell     Lathes,    for    4-    or    18    Iba. 

American  ahclls. 

70— New   Simplex.    16"   z   8'. 
l^-Nn.    3X    Reed-Ptentlce.    aemi-aatomaUc. 
40-14"  I  6'   Reed   Stud  and  BolL 
5-16-    I    8'     l."alrh«nk«-.Morse.    heavy    duty. 

14—16   I   «    Simplex.    Single    Pulley    Drive. 
23-18-    X   8'    Battle   Creek,    heavy   duty. 
S-Cr-    X   «■    Mervhon. 

SO-OD-    I   10-    ninlman,   high   duty. 

L.VTHBS— EXGIN'E. 
8-   Wade   I'ri-cision :   September   delivery. 
1-14"    X   6'    Bratllord,    uper   attachment. 

1— New     Uanling     Brothcn     1&"     Precision     Lathe. 
quick-cllange    gear,    page    ̂ ,    tJlinJ    catalogue. 

3— New  It-  X  6'  Cleveland  Tool  Room  Lathes,  com- 
pl(v.e    rtiuiirtnrnt. 

id,   pan  bed,   quick-change  gear*. 
taper  attachment. 

1-N.w    17-    V    S'     VTI  nil.    q lick-change    gears. 

1-18-    X   8'    1     '•      '.     <....-i-.. 
geared   head,   taper. 

3— U-    X   9-    ■  ' 1-18   X    10    11 
,;.■   gear,    14"   chuck. 

1-New    IJ-    , 

tv   duty. 

S5-2P-    I   «'    1       _ 1  i.>K  rhange   gear. 

7-New  yr   ,    <■     \-, 

•*. 

1-Nr»  3rr  I  10'  ci. . 
1. 

»-New    21-    X    10-    !• irmnd. 
S-New    »    X     »•     M ack    feared. 

QCO. 
»-a-  X   lO'    Putnam,   oil   pan tamta. J-J4-  I  »•    R««!. 

;-?•-  I  n-  s.  A  It 

4-JI-  X  14'    «-  -    --     -    -■• 

-hange. 

!-*•-    X    !«•     I patent   haad. 
1-*-    I    SI- 

'ack    feared,    raiiinc 
Mnrks    In    > 

l-3t-    X   4Sr    X   S'    Moi'atw.   douttla   aiiliullc 
1-2S-    X    3f    .New    Haven. 

4-7-  X   14'    Patent   Head    l.ulge   ft   Shipley,  doul.lr t>ack    geared. 

I-a-    I    18'    New    Haven,    alngle    back   feand. 
1—38-   X   18'    8dmmac4M'r  ft    Boye. 
3    New   X-   X    12'    PittatMirg   pattern. 
8— New  36"    x   34'    Putnam,    triple    graretl. 
1—18-   X    18'    American,    ralalnf  t>locks   to  0-. 
1—38   X    1>'    Steptoe,    single   back   gear. 
1—48  X  Z'f   Beru.    triple   back   gear. 
1-60  I  27   BetU.   triple  back  gear. 
1— New    66-    X    30'     Putnam:    Dec.    delivery. 
1-71-    X   30'    Fillcld.    triple   geaiwl, 

LATl  I BS-TL'  R  RET. 
5—2   X  24   Jonea  ft    Lamaon. 

5—3  X   36  Jonea  A   t.,amson. 
18-CA    Poller  ft   Johnaon. 
1-New   a-   OUholt 

1-No.   2   Kempamith.    13",   JinJmg   h.ad. 
1— Nu.    3    KcmpMniUi,    vertical    allaclooi-uL I— New    Kemiamith. 

1-No.    H,    Hende> -Norton. 
l-^Nn.    2   Kenn>sroilh.    back  geared. 
1— No.   2   .New   Cincinnall. 

1— .New   No.   V>i   LeBloDd.   SepL   delivery. 
1-Nc'w   No.  3  Kempamith. 

■i-Ni-w   No.   J  Becker,   August  delivery, 
1— New    No.    4    LeBlond.    heavy   duty:    immediate. 
1— No.    4    CincinnaU.    with    vertical    attachment. 

1-No.  0  Pratt  ft  Whitney. 
1— New    No.    1    Brown   ft   Sharpe. 

2— Now   No.    1    Kempamith. 
3— New   No.  14   American,  back  gear. 
l-.\,w    No.    2    Rockfoid. 

l-^'ew   So.  24    LeBlond,    August  delivery. 1-No.    J   LeBlond. 
1— No.    3  CinclnnatL 
I— .No.    4   Garvin. 

MILLING    MAOUINBS-VEIITICAL. 
1— New   Bickctt,   No.   0. 

i— .New    No.   4B   Becker. 
.-No.   5   Becker. 

1-No.   5  Brown   ft   Sharpe. 

MILLING    MA<1HtNB8— PLANER    TYPE. 

1— No.   i  Beaman   &    Smith,   vertical   apindle,   open 

aide. 2— lugeisoU    Slab   Millets,    working   surface   of   table 

«r 

30-. 

1— No.  4  Beaman  ft  Smith,  vertical  spindle,  open 

side,  working  surface  of  table  130-  x  ai",  remov- able housing  on   one  side. 

PLANERS. 
1-34-  X  34-  X    6'  Gray,    one    head    on    croaa    rail. 
»-    I    31"    I   8'    Cincinnall,    one    head;   used    three 

nths. 
1-35-   X  26"  I  8'   Gray,  one  hea.1  on  croaa  nSL 
l-Jtr   X  30"   I   8'    Gale   Planer,   one  head. 
1—30"  X  30-  X   12'   Cincinnati,   two  heads. 
1— >;-    X   30"   X    12'    New    llav.n.    one    head 
3— New    36-    I    36-    I    12'     Bickett.    one    head,    Nov. 

delivery,    additional    heads    if   desired. 
3— New   36-   I   36-   X    13'    Woodwaid   ft    Powell,    two 

heads  on  cmss  rail,  one  side  head:  Oct.  delivery. 
i-X-  I  36-  X   12'    Gray,   two  heada. 
1—36-  X  36"  X  14'  Sellers,    four    heada. 
'— 40-   X    40-    I    11'    Nilos.    foiir   heada. 

1— Omy,  42".  widened  to  S6- 

id:    No ail  head,   two  side 

^  16,  two  heada. 1—48-    C)eTelan<l    Rotary    Planer. 

.V-N.-w    48-    X    C-    I    11"'     Miekell.    Mie 
delivery:  addlllnnal   hea.l«   if  desired. 

l-<8-  X  48-  X  16'    Sellen 
heaila. 

I-S>-    X    14'    Powell,    one   head. 

1— Rr   X    SK*   X    16'    BetU,    two   heada.    rigbl 

drive. SS-   X   42-  I    18'   Graves,   two  heads. 
(P-  X  eff"  I  18'  Xlles.  two  heads. 

1    72"  X  72"  X  30'   Pon<1.  three  heads 
1  -32'    8   Nlles    Plate   Planer. 

STREW     MACHINEft-ACTOMATlC. 
V-No.   51   NaUonal   Arme. 
1  -Nl   816  Na'iinal    Acme. 
2- -No.    S2    National     Acme. 

2  N.i.    S3    Nati'nal    Acme. .■ill  M'EBS. 

'  id. 

W.  F.  DAVIS  MACHINE  TOOL  COMPANY 
riiir.\<;o.  ii.i. 
H9  WashioKton  Blvd. 

CINC.INN.V  I  I,  OHIO 
1018  I  nion  Central    l.lfo  BIiIk. 

(  I.I  \  1   I  .\M).  OHIO 
SOS  l.rntlrr  News   HMk. 

M  \V    NOHK   (.ITY 

SifiKcr   BIiIk. 

WRITE  OR  WIRE  OUR  NEAREST  OFFICE  FOR  QUOTATIONS 
THIS   IS  ONLY  A   PARTIAL  LIST  OF  AVAILABLE  MACHINES 

If    o«y    a.U 
nt     inUrrUt    yo ond  ,,; 
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STEEL 
BUILDING 
CRANES 
Can  be  seen  in  operation 

Steel  Building  or  Coal  Shed,  io8 

ft.  X  298  ft.,  maximum  height  40 

ft.,  containing  approximately  450 
tons  of  structural  steel. 

Two  Brown  Patent  Bridge  Tram- 
ways, hoisting  and  conveying  ap- 

paratuses, consisting  of  a  bridge 
tramway  with  tracks  permitting  a 

movement  of  300  ft. ;  distance  be- 
tween movable  piers  180  ft.,  with 

end  cantilevers  92  ft.  and  36  ft. 
Each  bridge  has  in  its  house. 

Brown  Patent  Hoisting  Engine 
with  the  most  modern  operating 
mechanism,  together  with  all 
necessary  fittings  and  connections 

for  complete  operation,  together 
with  six  Brown  Patent  Automatic 

Self-dumping  Coal  Tubs  of  42  cu. 
ft.  capacity;  two  single  rope 
buckets  of  48  cu.  ft.  capacity ;  four 
skips  of  2  ton  capacity;  and  also 
automatic  clam  shell  bucket. 

Both  these  outfits  are  practically 
in  new  condition. 

New    York    Machinery 
Exchange,  Inc. 

50  Church  Street    .  '  .    New  York  City 

We  Have  for  Immediate  Delivery 

the  Following  Second-hand 

Machinery  in  Good  Oper- 
ative Condition 

1  Landis  No.  3  Universal  Grinder 

12"  X  42",  cumplete  equipment,  less 
internal  grinding  attaclnnent .  .  $1,500 

1  Gisholt  Turret  Lathe,  21",  complete 
Avith  boring  bar  equipment  and  eoun- 
te]-shaft   $2,200 

1  Gisholt  Turret  Lathe,  21",  complete 
with  boring  bar'equipment  and  coim- tershaft   $1,800 

These  machines  are  particularly  good 
value,  and  may  be  seen  at  our  works. 

A.  B.  JARDINE  &  COMPANY 
HESPELER,    ONT. 

Rebuilt  Machines  For  Sale 
PLANERS 

1—34x31x6  Powell. 
1— 12x-t2xlO'    Pond. 
5-Sellens    25x25xf. 

1— Sellers.    35x25x8'. 
1— Putnam  2ixMx8'    6". 
l-WTleeler   Heavy  30x30x8'  6". 
1-LaUie  Morse    24x24.\6'  6". 
1-New  Haven   ZbcMxT'. 
1— Putnam    42x40x12'  G". 

GRINDERS 

1   'Miami   Univei-sal    Tool   aud  Cut- ler G  tinder. 
1— n^eBlond        Universal     Tool     and 

Outter,    power    feed,    same    a.** 

l~Ilridgeport  Plain  Grinder.  16x36. 
1— No.  3  Landis  Universal  Grinder. 
2— No.    CX    Diamond    Double    Disc 

Grinders. 
1— Ford   Smith    Plain   Grinder. 

AUTOMATICS 

1  -3'i"   Gridley,    Il.It    Drive. 
1-1%"  National  Auue  ijouule  Belt 

type. 
I— No.    56    National    Acme. 
1^"  National  Acme,  four  spindle. 
2 — No.  &4  National  Acme,  four 

spindle. 
3—2"    Cleveland. 

1— 2Vi"  Cleveland. 

2-;'»"  Gridley  Single  .Sinndle  -Mo- tors. 

1-314"  Gridlcj  Single  Spindle  Mo- 

tor. 

's-Klusman,      C.R., 

LATHES 

1-32.XI2'    Draper  Lathe.   C.R..    H.3. 
3—16x8'    Putnam,   C.R..   taper. 
6—18x8'     Porter.    CiR.,    semi-quick, 

taper. 2—18x8'    Davis,    C.R..    pan,    pnmp, 

5-16xS'     'crea pan.   pump. 
9—20x6'      Perkins     Plain     Turning, 

pan.    pump. 
1-44.X6'     Porter.    C.R. 
1-30x8'    LeBIond,    C.K. 

14 — 30x6'    Perkins    Lathes,    pan    bed. 
chuck.    Fay   &    Scott   Turrets. 

MISCELLANEOUS 

1-S'o.    2    Barrett   Horizontal    Cylin- 
der   Boring   ̂ lachine.    5"   bar. 1—5'      Cincinnati      Bickford      Plain 

Radial,    single   pulley. 

1— No.    5    Becker    Vertical    Miller. 
2— No.   310  Baker  Drills. 
1-No.    18   Bli^  Press. 
1— No.  4  Garvin  Plain  Miller. 
1—9"    Industrial    Woiks   Slolter. 
l—H"    .iurora    Sliding    Head    Back 

Geared    Drill. 
3-Preniice  24"  Sliding  Head  Drills. 
2— Industrial  «"  Drills. 
1— Western       Hydraulic       Banding .Machine. 

1— Jenckes     Band     Turning     Lathe, 
with  3"    Universal   Chuck. 

1-36"    Aurora     Drill. 
1—12"      BemenL      Travelling      Head 

Shaper. 

1— Sellers    Slab    Miller.    ax21ll2'. 1— No.  21  Lee-Simplci  Saw. 

This  is  only  partial  list — Send  for  fall  list 

Simmons  Machine  Company,  Inc. 
NEW  YORK,    1001    Singer  Bldg.,  Telephone  Corllandt  6575 
ALBANY,     N.  Y.,    985    Broadway,    Telephone     Main    4876 

//  ivliut  yoH   mcd  is  not  advertised,    consult    our   Buye ctory   and    icrite   adverti^ listed    under   proper    headin 



August  23,  1917. C  A  N  A  1)  1  A-  N    M  A  C  1 1  I  N  K  R  Y 

ANUFACTURED ^^^  ̂   ̂(MirGINATED  BY  us)- 

ACHINE  TOOLS 
None  But  a  ReManufactured  Tool  Has  as  Broad  a  Guarantee 

Our   Guarantee 
^  our  muiicy  back,  il  jou  return 
a  inacliiiic  uitliin  Hi)  days  from 
date  of  shipment,  frcij^ht  pre- 

paid.     No  Excuses  Necessary. 
PLANERS 

1—76"  X  ■18"  X   18'    Woodw.ird   &    Puwell.    3  hds. 
1—43"  X  -18"  X   16'    Pond.   2   hdn. 
1-32-  X  32-  X   10'    Gray.    2    hds. 

Gray.    2    hda. 
Powell.     4    hds. 

Gray.    1    hd. 
American. 
Loflec  &  Dnvis. 

^■^^B-  •  \-\^i^mSm 

'^i'^v 

'jf'jSaim^f''. 'd  -j^^.r 

1—32"  X  32" 1—30"  X   30"  : 

1-  26"  X  26"  : 

1—26"  X   t«" 
1-   24"  X  24"  : 

1-24-  X  24- 
2—24"  X  24" 
1-  24"  X   24" 
1—22"  X  22" 

Cincinnati. Gray. 
Gray. 

American. 
Flather. 

r :  ̂; 
rt  of  n  lot  of  24. in.  Gi 

25—21" 20—21 

13—21 
38— 2r 

41—24". 
2— 2'i 
2— 2' 2 
4— 3-A 

24— 22" 

5—22" 

4—22" 

7—22' 

2—22" 
20—22" 

8—24" 

8—24" 

11—26" 

2—26" 

19—26- 

9-26" 

2—26" 
10—28" 

4—28" 

3 — 30" 10—10 

Latest  Models— None  Over  2  Years  Old 
TIKKKT  M AclIINKS 

(;isholt.s.  Vj     hole,  2-stip.  .">    belt, 
(tisholts.  3'.     hole,  motor  arrangement, 
Gisholts.  4'V   hole.  3-stip,   \    belt, 
Gisholts.  6    hole.  2-st«p.  fi    belt, 
Gisholts.  6    hole,  motor  arrangement, 

X  2()'  Cireenlee  Flat  Turret.s, 
X  26    Pratt  &  Whitney  (;d.  Hd.  Turrets, 

Warner*  .■^wasey  (bar  machines). 
KN(;iNK  LATHES 

X     8'   Hamilton.  D.li.t;..  C.K..  Semi-Q.C, 
X     8'    Hamilton,  D.Ii.*!..  Turret  t<Mil  post. 
X     8'   Davenport.  D.lt.Ci.,  Turret  tool  post, 
X   10     Hamilton.  l).l{.(...  CK..  .Semi-Q.C.G., 

X   10     Hamilton.  D.li.C...  turret  tool  post.  Semi'(J.C.G.. 
X  10  Davis.  D.n.t;..  (  U..  (J.C.t;.. 
X  10  l.odci-  ̂ V::  .ShipUv.  I).M.(;..  (Ml.,  (j.c.t;.. 
\  10  Lodge  &  Shipley.  Selective  (;d..  Hd..  C.K..  ({.C.G., 
X  10  .American.   1). !!.(;..  CU..  and  carriage  turret, 
X  10  .\merican.  D.It.d..  carriage  turret, 

X  12'  Putnam,  carriage  turret.  semi-l^.C, 
X  12  Putnam.  ('.F{..  Se  ni-lJ.C. 
X  12  Wickes.  D.H.t...  »  .U.,  SemiQ.C.G.. 

X  10  Niles,  Bement.  I'md.  D.M.G..  (J.C.G.. 
X  14'  Lodge  &  Shipley    Select.  (Jd.  Hd..  motor  drive.  ('.If.,  turret  and  taper. 
X  16  Lodge  &  .Shipley    D.H.t;..  C.K..  turret  and  taper. 
X  18  Pittsburgh.  tripL    geared.  (J.t  .(i. 

HORIZONTAL    BORING    MACHINES 

P.  &   W.  2-8pindlc  RiHe  Barrel  DrillinK. 
2-spindle   Besman    &   Smith   Cylinder   Borine. 

-No.    4    Newton    2-8pindle.    4". 
-Belts.     2'<,-    bar. 

Bement.  2"^,"  b.ir. 
Beaman    &    Smith.    2>«'    bar. 

VERTICAL    BORING     MACHINES 
42"    Colhurn. 

34"    suinit   Colbum. 
32"  KwinK  Rocers. 

30"    »winK    Baush. 

RADIAL    DRILLS 

4-    Niles    Full    Universal. 
-3'.j'    GanB. 
-3'   Mueller. 

3'  Prentice. 

-214'  Dresi^f. -2'4'  Mueller. 
-2>4'    Fosdick. 

MILLING    MACHINES 

No.  2  Beaman  A  Smith  Combination  HoriionUl 
and    Vertical. 

Beaman    &    Smith.   2    vertical   hds..    l-hor.   eroas 
bor.   hd. 

-60'   X   48-   X    8'    Insersoll   Slab. 
-No.    2    Pratt    A    Whitney    Lincoln. 
-No.    3    Hen.ley     Plain. 
-No.    r,    .Schuchardt    «    Schutte    Plain. 
No.    2    Cincinnati    Universal. 
No.    2.^    Decker    Plain. 
No.     p..    llr..«n    *    .ShariM-    Universal. 
No.    20   O'^sterlein    Universal. 
No.    3    Brainar.1    PUin. 
No.    .'•    Hralnard. 

PRE.SSES 
No.    IT    William.    *    Whitr   Double   End    Punch. 
\jnnv    A    Allstater    Geared    Punch. 
N"      ??!•     H     NMnroni     Tturile     Press. 
*■       "^'      *■  'TXmminir    Presses. 

No.    SO    Perkins    Inclinable 

HILL,   CLARKE  &   CO.  OF  CHICAGO 
625  WASHINGTON  BLVD.,  CHICAGO,  ILL. 
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QPECIAL  MACHINER Y 
^^^Bf      Special  Machinery,  Jigs,  Fixtures,  Punches  and  Dies,  Small 
^^^^1      Tools,  Screw  Machine  Products,  Gauges,  Forgings,   Etc. 

K 

(^(SSS'^mS:^®'^   W®ISDS 

ACCURACY 
The  discriniiuatiug 

l)uyer  is  the  one  we 
like  to  meet — the  one 
who  insists  on  accur- 

ate product.  He  will 
e  V  e  n  t  u  a  1 1  y  h  u  y 
"GALT"  Cap  and 
Set  Screws  because 

they  measure  up  to 
his  standard. 

Your  rush  orders  for 
S.  F.  Hex.  nuts  taken 

])rompt  care  of.  Bet- 
ter finished  luits — try 

a  sample. 

THE 

GALT  MACHINE  SCREW  CO., 
LIMITED 

GALT,  ONTARIO 

Homer  &  Wilson 
Stamping  &  Tool  Works 

WE     MAKE    THE    TOOLS 
AND 

PRODUCE   THE  STAMPINGS 

Let  us  quote  on  your  requirements. 

We  Make  GAUGES  and  TOOLS 
All  Work  Executed  Promptly  and  Guaranteed 

THE    MONARCH    BRASS    MFG. 
COMPANY,     LIMITED 

71  BROWNS  AVE.  -  -  TORONTO,  ONT. 

//  what  you  need  is  not  advertised,    consult    o>ir   Buyers'   Directory   and    write   advertisers    listed    under   proper   heading. 
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Overhead 
Trolley 

Systems 
are  invaluable  in 

li^lht  work  foundries 
for  tlolivering  molten . 
metal,  collecting  and 

■  ileliverinji  castinus. 
a  n  d  d  i  s  t  r  ihuting 

lla^k.-  aiul  .-upiilifr-,  civ. 

Any  point  in  foundry  or  shop  is  easily  reached, 
even  remote  corners.     Extensions  readily  made. 

Save  labor,  time  and  floor  space. 
Send  for  Cntnlofi  No.  Ill 

Complete  Foundry  Equipments 

Cranes  of  all  kinds 

iViSlhrikUHi 
FQUNDRYEQUIPMENTCD 

KARVCV-ICL.U.S  A. 

Circulating  Pumps 
Eliminate  the  separate  relief  valve  and  iLs  necessary 

pipinti  by  in.<tallinK  the  Hopcr  CirculatinK  Oil  Piunp. 
B\it.  you  say,  wliy  install  a  new  .system  when  the  present 

is  good  enough?  This  "good  enougli"  article  may 
appear  to  be  giving  .satisfaction,  hut.  is  it  giving  the  best 
to  be  obtained.  Can  you  .speed  up  without  any  fear? 
With  a  Roper  you  need  n'-t  nave  any  fear  of  any  kind. 
The  oil  flows  from  it  in  a  steady,  even  stream,  and  there 

you  can  .»peed  up  to  full  capacity  and  let  her  go  feelinu' 
confident. 

Inquire.     You  will  get  vn'iial'lo  information  anyway. 

C.  F.  ROPER  &  CO. 
Hopedale Mass. U.S.A. 

WOULD  THEY? 

W  u  u  1  d  successful  manufaotui-ers 
^icjuandcr  tinie  and  money  introducinj^ 
a  new  line  of  tool  holdeis  for  the  deal- 

ers and  consumers  who  market  and 

use  their  older  products  if  uncertain  of 
sujx'rior  mechanical  desi<;nr 

I'nless  convinced  of  increased 
future  demand  would  the  competi- 

tion for  the  small  volume  of  tool 
holder  renewals  warrant  such 

effort? 

Woidd  you  aftenvard.s  demand 

other  ̂ \'illiams'  tools  if  the  tool 
holders  they  endorsed  failed  t<> 
succeed? 

I'd  stalile  companies  risk  their 

past  reputation  and  their  future 
pros|iccis  on  untried  or  unproven 
innovations? 

No,  there  is  a  reason.  hihI  ib<'ir trial  proves 

Williams'     "AGRIPPA" 
Tool  Holders 

"the  holders  that  hold" 

excel  and  endure 

We  gitaranfr 
RIPPA'  Tool  Holder 
•.Ms«Lca 

THE  VVRFNCH  f'HtPlf c 
l.la<(    tiiih  liUtrt  .'J  br  antuircd. 
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CUT 
GEARS 

i'<lllllllllllllll>lllll!lllllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllilllllllllll!l!l^ 

Use  Quiet  Rawhide  Pinions 

for  Motor  Drives 

Rawhide  Pinions  up  to  14-in.  diameter 

Our  large  stock  of 
rawhide  pinion  material 
is  at  your  service  for 
quick  delivery. 

Write  us  for  quotations. 

Speed 

Up— 

Babbitted 
and    Reamed ^"^JBearings 

Case  Hardened 
Steel 

Set  Screws 

IN  Wai-  Times  you  should  get  all  the  speed  out  of 
your  machines  possible. 

You  can  do  this  by  using  BOND  Hangers.  From  the 
day  you  put  a  BOND  Hanger  on  the  job  it  starts 
saving  your  oil,  your  power,  and  your  patience. 
It  is  an  investment  that  yields  a  steady  return  with 
every   revolution   of  your   shafting. 

The  sturdy,  braced   construction  makes  for  smooth 
running  without  vibration.     Its  design  permits  full 
accessibility  for  adjustments  or  erection. 
The  Bond   Hanger  Book  tells   about  everything  we 
make  in  the  line  of  power  appliances. 

Your  files  are  not  complete  without  it. 

CANADIAN  BOND  HANGER  &  COUPLING  CO. 
Limited 

ALEXANDRIA  ONTARIO 

!rilllllllll|l|!lllllllllllllllll1lllllllllllllllllllllll!lllilllllllllllll!lllllll!lllllllllll1lilll1llllll^ 

Hamilton  Gear  &  MachineCo. 

Van  Home  Street,  TORONTO 

There's  a  man 
advertising  on  page 

72  for  a  position. 

Have  you  a  position 

open  that  he  could 

profitably  fill?  If  you 

have,  write  him.  If 

you  have  the  position 

and  don't  think  he  can 
fill  it,  advertise  for  one 
who  can. 

Canadian    Machinery 
Classified  Advertising  Section 

143  University  Avenue,  Toronto 

If  what  you   need  is  not  advertised,   eonsttlt   our   Buyers'   Directory   and   write   advertisers   listed    under  proper   heading. 
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FUSE  HOLE  GAUGES 

Manufacturing  and  inspection  fuse  hole 
gauges  for  all  size  shells.  A  surplus 
stock   enables   us   to   ship  immediately. 

Windsor  Machine  &  Tool  Works 
Windsor,  Ontario 

Increased  Production  Means  Increased  Profits 

J.aruc     Millers 

for  large  work 

— 8TEPT0E 

MILLERS 

foi'  sinall  work. 

icrrajiMl    production:    Imn    moi 
chinery.    and    inrrrmjird    proritK 

Large    Planers 

ft»r  large  work 
— STEPTOE 

S  H  A  P  E  R  S 

for  small  work. 

THE  JOHN  STEPTOE  COMPANY 
CUMMINSVILLE,  CINCINNATI.  OHIO,   U.S.A. 

(^inndinn    Rf  prr»ciHali>  r>  :    (.nrlof  k-Wnlkrr    M«rhinfr>    to..    Toranio.    (Int. 

^^^^^^ Did  you  ever  notice  somebody  starting  a  conversation  in  a  low  voice  with 

the  two  words  "They  say"?  The  moment  you  hear  it  you  know  it  is 
gossip,  scandal,  and  most  likely  a  lie.  Rut  when  you  hoar  everyone  saying 

that  HARRIS  HEA\'^'  PRESSURE  L-!  the  best  BABBITT  METAL  they 

can  use  for  all  general  machinery  bearings,  isn't  it  about  time  to  believe 
them? 

Send  to  our  ntarctt  factory  for  a  trial  box. 

Manufactured  and  guaranteed  by 

The   Canada  Metal  Company,  Limited 
Hamilton  MontreAl TORONTO 

Winnipeg 

Vancouver 

//    any    adi-frtisc and    place    uith  lellrrB  to  be  antvcrcd. 
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MACLEAN'S  SEPTEMBER 
is  a  magazine  of  the  very  best  type  and  rank.  It  is  made  for 
Canadians,  and  so  has  a  value  and  appeal  to  Canadians  possessed 

by  no  other  magazine  in  the  world.  MACLEAN'S  circulation 
is  getting  greater  each  month.  It  is  now  50%  larger  than  a 
year  ago.     The  inference  is  inevitable. 

Northclif  fe 
Lord  Northcliffe  will  be  a  contribu- 

tor to  the  September  MACLEAN'S. 
The  general  theme  of  his  article 

will  be  Canada's  position  at  the 
present  time  in  relation  to  the  war 
and  to  the  Empire  afterwards.  Be 
sure  to  read  what  the  brilliant  and 
dominant  man  has  to  say  about  our 

country.  Get  an  outsider's  view- 
point. 

MacLean 
John  Bayne  MacLean,  publisher,  editor, 
publicist,  clear-seeing  and  far-seeing, 
has  another  strong  article  in  the  Septem- 

ber MACLEAN'S.  Colonel  MacLean  has 
proved  himself  to  be  as  clear-sighted  as 
Kitchener  in  many  matters  pertaining  to 
the  present  war;  and  he  is  doing  a  needed 
work  now  in  THE  FINANCIAL  POST 
and  other  newspapers,  to  arouse  Cana- 

dians to  a  proper  sense  of  the  perils  that 
lie  ahead. 

Ronald 
Another  smuggling  revelation! 

A  certain  Canadian  town  offered  a  big 
bonus  to  a  factory.  An  American  sup- 

plied the  desired  factory,  smuggled  into 
Canada  the  whole  plant  required, — and 
was  afterwards  found  out  and  brought 
to  book.  J.  D.  Ronald  tells  the  whole 
amazing  story  in  the  September  MAC- 

LEAN'S. Mr.  Ronald  is  contributing  to 
MACLEAN'S  a  series  of  Canadian  "in- 

side" smuggling  stories — true  ones.  This 
is  great  stuff. 

Leacock  and  Laut 
Stephen  Leacock  and  Miss  Agnes  C.  Laut 
are  contributors  as  usual  to  the  Septem- 

ber MACLEAN'S.  Leacock's  humor  is 
bubbling,  sparkling  and  refreshing — like 
spring  water.  Miss  Laut  provides  an- 

other of  her  well-informed  vigorous,  and 
revealing  articles  on  a  phase  of  the  war 
in  relation  to  Canada  and  the  United 
States.  Miss  Laut  makes  us  think  and 
wonder! 

Jacobs  and 
McGrath 

W.  W.  Jacobs  contributes  one  of  his  in- 
imitable short  stories  to  the  September 

MACLEAN'S.  "Their  Wives  Went 

Along."  Harold  McGrath,  world  famous 
story-writer,  who  wrote  "The  Man  on  the 
Box,"  provides  a  complete  novelette.  It  is 
a  story  of  adventure  and  mystery. 

Allenson  and 
Moorhouse 

A.  C.  Allenson  contributes  a  short  story, 

"A  Flutter  in  Diamonds;"  and  Hopkins 
Moorhouse,  "Their  Tents  like  the  Arabs." 
These  two  men  are  Canadians — winning 

fame,  and  adding  lustre  to  Canada's 
record  for  producing  short  story  writers 
of  the  first-class. 

Hendryx 
James  B.  Hendryx's  serial,  "The  Gun 
Brand,"  continues  in  the  September 
MACLEAN'S.  _A  great  story  of  the 
Canadian  Northwest.  The  Movie-makers 

are  filming  Hendryx's  work.  So  you  can 
be  sure  that  he's  ̂ vriting  the  right  sort 
of  stuff. 

Women  and 
Their  Work 

This  is  the  title  of  a  new  department  in 

MACLEAN'S.     In  the   September  issue, 
this  department  will  contain: 
Reducing  my  household  cost. 
The  Care  of  the  Child— an  article  by  Dr. 
George  E.  Smith. 
A  sketch  of  Mrs.  W.  M.  Davidson,  a 
prominent  Western  woman,  engaged  with 
her  husband  in  editing  the  Calgary 
Albertan. 

Cooking  the  Cheaper  Cuts, — an  article  on 
economy  in  the  kitchen. 

This  new  department  will  prove  of  first- 
class  interest  to  all  women. 

Review  of  Reviews 
One  of  the  best  liked  and  most  valuable 

features  of  MACLEAN'S  MAGAZINE 
is  its  Review  of  Reviews  Department 

where  the  best  and  most  significant  arti- 
cles appearing  in  current  literature  are 

condensed  for  the  busy  reader,  and  for 
the  one  who  wants  to  know  what  other 

magazines  are  printing.  Here  one  gets 

a  cross-section  of  the  world's  best 
thought. 

At  All 

Newsdealers 

15  cents 
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Think  of  it— A  20  to  90% 
Increase  in  Production 
THE  M.  E.  C.  Three- Jaw  Air-uperated Chuck  shown  herewith  eliminates  the 

/  waste  usually  experienced  in  ol•dinal■^• 
fehucking  processes.  It  takes  all  classes  of 
work  of  the  hand-operated  chuck,  but  grips 
imicli  Letter  and  uives  top-notch  service  day  in  and 
day  out.  Only  the  bei?t  materials  olitainable  go  into 
its  manufacture.  It  is  made  entirely  of  steel,  includ- 

ing the  body.  A  special  proce.'s  steel  is  used  in  mak- 
ing (the  actuating  levers  and  all  parts  subjected  to 

straib;'"'  The  M.E.C.  Three-jaw  Chuck  will  do  good 
work  long  after  others  have  been  di.=carded.  Take  it 
on  thirty  days'  free  trial. 

Write  for  catalog  on  all  M.E.C.  Labor-Saving Devices. 

Manufacturers  Equipment  Co. 
171  N.  Jefferson  Street,  Chicago,  111. 

Al>e 

CANADIAN    AGENTS: 

J.  R.  Stone  Tool  &  Supply  Co.,  Goebel  Bldg.,  Detroit,  Mich. 

//  u'hal  you   need  is  not  advertised,    consult Uirectory   a, id lie   advertisers    listed    under   jtroper    heudiny. 
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The  Woman  in  the  Shop  Has  Come  to  Stay 
Thru«t  iiitd  tlie  industrial  field  by  unprecedented  world  conditions,  women  have  more  than  made  good.  Lacking 
masculine  l.rawn.  they  have  by  instinct  the  deft,  .<ure  touch  and  quick  perceptions  that  go  to  make  a  higiily  skilled 
operator;  aided  hy  modern  labor-stivinu;  devices  they  equal,  and  in  many  eases  surpass,  the  output  of  the  e.vpert 
workman.  ) 

One  of  tlie  woman  machinist's  chief  lielixs  is  the  Ilannilin  .\ir  Chuck,  by  means  of  which  work  is  chucked  and 
rigidly  gripped  by  simply  turning  a  lever.  Another  turn  effects  the  relea.*e.  The  Hannifin  Chuck  is  almo.st 
instantaiicous  in  action,  holds  securely,  cannot  slip,  saves  labor,  and  .sive.s  time  to  the  extent  of  increasing  output 

20  to  100  per  cent.  •  • 

Every  argument  is  in  favor 
of  the  Hannifin  Air  Chuck. 

Order  one  on  trial  and  let  it 

prove  its  own  case. 

HANNIFIN 
Air  Chucks 

Write  for  catalogue  covering 

Air  Operated  Chucking  and 

Clamping  Equipment. 

HANNIFIN  MFG.  COMPANY,  Chicago,  U.S.A. 
REPRESENTATIVES  :-R.  E.  Ellis  EnRinperinK  Co..  ChicaKo;  Coat*  Machine  Tool  Co.,  New  York  City: 
A  K  Williams  Machinery  Co..  Toronto;  Williams  &  Wilson.  Montreal:  The  Canadian  Fairbanks-Morse 
Co..  Montreal.  EUROPE.VN  REPRESENTATIVES:  Coat*  Machine  To<il  Co..  Ltd.  Ixmdon  :  Fcnwick 
Irerv-    &    Co..    Paris  .    IinoiskolT   A    Co..    Petrogmd 
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EQUALS  10  SOLID  TAP  LIVES 
That  point  alone  is  sufficient  to  stamp  Murchey  adjustable  taps  as  the 
undisputed  leader  of  its  clas.'^. 
The  point  is  this:  when  a  chaser  on  a  Murchey  Tap  is  ground  it  can  be 
adjusted  to  compensate  for  wear;  with  a  solid  tap  this  cannot  be  done  with 
the  fineness,  the  finish,  the  absolute  accuracy  that  characterizes  our  adjust- 

able taps.  A  solid  tap  will  lose  its  accuracy,  and  the  more  grindings  the 
greater  the  inaccuracy.  We  maintain  a  special  chaser  service  for  our 
clients. 
The  Murchey  Adjustable  Tap  has  other  features  which  we  will  gladly 
furnish  upon  request. 

MURCHEY   MACHINE   &  TOOL  CO. 
75  Porter  St. Detroit,  Mich. 

The  Coats  Machine  Tool  Co.,  Ltd.,  Caxton  House,  Westminster,  London,  S.W.,  England 
Fenwick  Freres  &  Co.  16  Rue  Fenelon  Paris,  France 

For  Positive  Accuracy — 

and  Big 
Time  Saving 

"Victor"  Collapsible  Taps 
are  simple  in  construction; 
the  few  parts  can  be  made 
large  and  strong;  the  body 
is  machine  steel,  and  the 
chasers  are  high-speed; 
screw  adjustment  from  front 
end  makes  it  easy  to  main- 

tain close  accuracy;  trip  is 
automatic;  reset  by  means 
of  lever.  The  above  features 

and  others— make  the  "Victor"  a  time  and  money 
saver  for  severe  service.  It  is  being  used  by  many  shell 
manufacturers. 

VICTOR 

Collapsible 
TAPS 

Victor  Tool  Company 
Waynesboro,   Pa.,    U.S.A. 

Safe  and 
Rapid 

Production 

You    can    .speed    up 

with  H.  &  G.  Auto- 
matic Self-opening  Die  He 

without  any  fear  of  spoiling 
work.    At  the  end  of  the  cut 

the  die  head  opens  and  is  car- 
ried back  free  of  the  threads. 

There  is  no  chance  of  injury thereby. 

Chasers  Stay  Set— Don't  Change  :>ize 
in  Opening  and  Closing 

Solid  dies  often  spoil  work  when  run  off  the 
threads  too  rapidly.  Kot  so  with  the  H.  &  G. — 
double  your  production  by  using  the  U.  &  G. 
Van  he  attached  to  any  automatic  sin(jlr  or  mul- 

tiple spindle.     Write  for  our  catalog. 

Eastern  Machine    Screw    Corp. 
New  Haven,  Conn.,  U.S.A. 

//  what  you  need  is  not  advertised,    consult    our   Buyers'   Directory   and   write   advertisers    listed    under   proper   heading. 
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HINTS  liBUYERS 
BUILDERS  OF  MACHINERY 
WHAT  SET  SCREWS  DO  YOU  USE? 

MflfiSJ      BRISTO 

Safety  Set  Screws  have  passed  every  test  for 
safety,  and  strength.  The  patented  fluted  de- 

sign produces  a  contracting  effect  which  per- 
mits tightening  to  an  unyielding  grip  without 

injury  to  the  screw. 
Bristo   Safety   Set  Screws  have  been  adopted 

as  the   standard  by  many  prominent  machine  builders. 
Ask  for  free  samples  and  Bulletin   1-809. 

THE   BRISTOL  CO.,  Waterbury,  Conn. 

^'THISTLE'^BRAND  RUBBERBELTING 

"Maintenance  o£ 

Quality" is  our  motto,  and  our  ex- 

perience in  the  manufac- 
ture of  belting  since  the 

year  1856  should  be  in- 
valuable to  you.  Let  us 

tell  you  all  about  this 
friction  faced  belting. 

The  price  will  appeal 
to   you. 

Write    to-day. 

J.  c.  McLaren  beltinq 
CO.,  LTD. 

TIRSNTe.  MOHTREAL,  WINNIPEG 

IS  YOUR  RIVETIN6 

PROFITABLY  DONE? 
Our  Elastic  Rotary  Blow  Riveting  Machine 
does  profitable  worlt.  because  one  machine  will 
do  the  work  of  several  hand  riveters,  and  do 

it  better. 
Every   head    is   perfectly    formed,    any   shape, 

round,   fiat.  oval.   rccUTHBular,  etc. 

Catalogue  C  tells  more  about  it. 

Thi  F.  B.  SHUSTER  COMPAMY 
N«w  Haven,  Conn. 

Formerly  John  Adt  &  Son.     Established  1866. 

Also  makers  of  Wire  Rtraiirhtoncrs  and  Cutter. 
Cotter    Pin    Machines,    etc. 

Eliminate  All  Guesswork 
Make  sure  you  are  getting  the  quality  and 
standard  you  are  paying  for.  Our  International 
Bureau  of  Inspection,  Tests  and  Consultations 
is  at  your  disposal. 

CANADIAN    INSPECTION    AND    TESTING 

LABORATORIES,  LIMITED 
H*ad  Office  and   Main   Laboratoriei— MONTREAL 

Branch  Office!  and    Laboratoriei: 
TORONTO.  WINNIPEG.  EDMONTON.    VANCOUVER. 

NEW  GLASGOW. 

■  We  are  well  equipped  to  make  ■ 
•  all  kinds  of  steel  castings,  100  J 
;      lbs.  to  50,000  lbs.  I 

Dominion  Steel  Foundry  Co. 
LIMITED 

Hamilton Ontario 

FOR  EVERY 
PURPOSE 

rivetedSTEELTANKS 

OIL  STORAGE- GASOLINE  TANKS-AJR  RECEIVERS 
PNEUMATIC  WATER  SUPPLYTANKS-  SMOKESTACKS 
BOILER  BREECHING-  RIVETED  STEEL  PIPE- BINS  SHOPPERS 

Northern 
Crane  Works 

LIMITED 

WALKERVILLE 
ONTARIO 

Electric  Cranes 
Hand  Cranes 

Foundry  Equipment NORTHERN  CR\NC5 

CRANES 
MADE  IN 

CANADA 

Electric  Hoists 
Air  Hoists 

Cupolas Ladles t 
If  what  you  need  is  not  advertised,  consult   our  Buyers'  Directory  and  write  advertisers   listed   uyider  proper  heading. 
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RICHMOND 

<^ 

CHUCKS Universal  Geared 
Scroti  Type  with 
either  one  or  two 

Richmond  Mfg. Co.,  Ltd 
183-185  Georjte  Street TORONTO,  CAN. 

Zenith  Coal  &  Steel  Products  Limited 
COAL  COKE  HACK  SAW  BLADES 

CARBON  STEEL      MACHINERY  STEEL 
HIGH  SPEED  STEEL 

Royal  Bank  BIdg.,  Toronto;  McQillBldg..  Montreal, Que. 

Oxy-Acetylene   Welding    and    Cutting'    Apparatus 

^^c^Hwiijijjv^    Carter  Welding  Co.,  %V.U'l  Toronto mvif For  DaTi>-Bournon«ille  Oxr-Acetrlene 
Apparatus 

G.neral  Of  fics  and  Factory.  Jersey  City.  N.J. 
Canadian  Factory,  Niagara  FalU,  Oat. 

Sain  orilceii:  Nrw  Tork,  Boston.  PhUtd«1phlt,  Pitt.- 
bursti,  ClerclsDd,  Cmcmnsti.  Chicago.  1>«- 
iroil.   SL    Louis,   Ssn   Krincuco.    SrSiUe. 

For  Hardness  Testing 
n  shop  and  laboratory  use  lh< 

Standard  Scleroscope 
t'nirersAllT   adopted;  direct   r 
inrxpciulTc,  lut)  the  only  iiut 
!h»i    affrrt's   with    othert   of   tu    It;,...    .^ 
t.   all  pari*  o(   the  world,   thai  aolr     ̂ Vb^^- 
:m£    problrnui    of    onlerlnc    nuteriil*  \ 
t      spcciflcaUoa. 

BOOKI.KT   FIIEE. 

Heat  Indication 
'HE  by    optical    iii<>an.i    Li    f»«t    br<v.mina 
TROSOOPE  the     corrwrl     Uiinr         The     I'YRO  **'"' 

S<X^PE     ha.i     -nIreJ     the     problem. 
*     Perfect    cnn.*t*ncy.     imip^-ntiTe.    no    electricity    iiMtL      Built    to 

stand    ryy.sh   iiMge   anl    ii>>n   commoo-aenM  line*.      Used  by   the 
GoTerament    and    be«t    Anna. 

Shore  Imtrument  &  Mf  g'.  Co.  sss-t  w.  22.d  st.  New  York 
A(ants(.rCaDada:A.RWilllamsMachr.C...  Ltd.,  Taronto.  Can. 

You    want    Tool    Holder*   that   have    made   good 

ARMSTRONG  TOOL  HOLDERS 

grand' 'prize THE  HIGHEST  POSSIBLE  AWARD  AT  THE  PANAMA 
PACIFIC  INTLRNATIONAL  EXPOSITION. 

THEY    ALWAYS 
MAKE  GOOD 

Writ*   (or    C.I>U(. 

Armstrong  Bros.  Tool  Co. 
•TK.  Tool  Hold.r  P.opU" 

306  N.  Fr.nclsc.  A,.  CHICAGO.  U.S.A. 

Skinner  Independent  Chucks 
FOR    HIGH     ^PEED 

WORK IRON  OR    STEEL 
BODY 

The  last    word    In 
chuck  construction. 

Will.-  J:iKi:  li.iril- enfd  slc^l  ttiruat 

IxarlOKs:  adjuat- liie  1 1'  re  w  •  of 
large  Ulaiueler, I  li  r  e  u  d  e  d  full 
length:  Jtwi 
ground  after  bard- 
'•nlng,  etc. 

Write  us   today  for 

THE  SKINNER  CHUCK  COMPANY,  New  Britaii 
New  York  Office:  Factory  and  Mai 

94   Reade  St.,  N.Y.  New  Britain.  ( 
London  Office:  1  49  Oueen  Victoria  Street 

San  Francisco  Office:  Riallo  Buildinl. .   Cor 

I  Offi. 

■I-    ■ 

r 

Trade  .Mark  Reg.  U.  S.  Pat.  Office 

A   rnivers.-il  Grinder   with  a  Complete  set 
of  attachments   for   han.llinn  all    kimls  of 
tool    sharpening,   cvlinilriral,    internal   and 

surface    grilling.  "    STfRDY,    DEPEND- 
ABLE, ACCrKATE,  RAI'lI).    Catalog  No. 

6  on  request. 

Greenfield  Machine  Co. 
Greenfield,  Mass.,  U.  S.  A. 

CLUTCHES 
Combined    Jaw    and    Friction.       Friction   only 

Gas  Engine   Clutches.     Jaw  Clutchea. 
Writ,  f.r  int.rMtini  prinl.d  Batt.r. 

The  Positive  Clutch  &  Pulley  Works,  Ltd.,  Canada 
MONTHEAL  Factory:  Aarora,  Ont.  TORONTO 

TAKE    ALL    THE     GRIND     OUT    OF     GRINDING 
WITH 

WILMARTH  &  MORMAN  GRINDERS 
CATALOGUE  ON    REQUEST 

WILMARTH  &   MORMAN    COMPANY,    1200  Monroe    Avenge,    N.  W. 
GRAND  RAPIDS.  MICH..  U.S.  A. 

ManufBcturrri  of  Drill  Crindrn,  Surface  Crindrn,   Unlvrnal  Crindrrt 

SHAFTING 
Cold  Drawn,  Turned  and  Poliihed  Steel 
Roundi,  Squares,  Hexagoni  and  Flat*,  Steel 

Piiton  Rodi,  Pump  Rodi. 
Special  racinilM  tot  K.rs.slto*  uf  to  6  tn.   4lai»*l»r 

THE 

Canadian  Drawn  Steel  Co. 
HAMILTON 

CANADA 

//  what  you  nrrd  it  not  adrrrtUrd.    contult    our    Biiyrra'    Pirrrin^   n<.l 
njirr     hrnfii':Q 
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Silver    Drills 
The  demand  for  maximum 
output  is  as  great  as  ever. 
The  Silver  single  or  gang 
drills  vifill  take  care  of  your 
drilling  regardless  of  the 
speed  you  desire.  It  is  built 
for  speed.  The  quality  of 
work  is  maintained.  Our 
booklet  will  give  you  valu- 

able information  and  data. 
Write  for  it  now. 

Silver  Manufacturing  Co. 
290  Broadway,         Salem,  Ohio 

^yy//vyy/yyy/</V/V//yyxV/y/V/-^^^^ 

■^<^c<yy^      Finest  Diamonds ,  o.t  V>  ̂         ̂ nj  Diamond  Tools 
THE  GENERAL  SUPPLY  CO. 

of  Canada,  Limited 
OTTAWA       TORONTO  MONTREAL      WINNIPEG 
■Ai  Sparks  8L,    125  Adelaide   St.  W.,   408  McOLll   BIJg..   85  Water 

Sole  Canadian  Age 

GEO.  A.  JOYCE  CO.,  Ltd. 
NEW  YORK         LONDON 

<^ 

GEARS  AND  GEAR  CUTTING 
SPROCKETS  AND  CHAINS 
In  stork  niirl  to  nrilor  .iny  sizo  from 
one-cmarter  inch  to  six-foot  in  (iiamettT, 
any  material.  Estimates  and  gear  ad- viJe  cljeerfully  furnislied. 

Grant  Gear  Works,  Ibc.,S6.\p„"^>.s.. G.  B.  GRANT  U.S.A^   

d- 

other 

Eye  Protectors  For  All  Work 
standard  <lesipns  for  chirpers.  machinists, 
ers.  {nmacemen.  etc.  Can  be  woiii  ove 
glasses.     Full   particulars   for   the  asking. 

giairsWit^SSS  T.  A.  WILLSON  &  CO.,  INC. 
"""■"  23  Scott  street.  Toronto.  Ontario 

9  Hatton   Gaitien,   London.  Head   Bldg.,    San   F 
Mailers    Bldg..    Chicafo. 

Factory    and    Main    Offices:  READING,    Pa.,    U.  S.  A 

Beaudry  Hammers 
FOR    GENERAL     FORGING 

Save  Fuel,  Time  and 
Labor.  Cut  Forging 
Costs  in  two. 

BELT  OR  MOTOR  DRIVEN 

BEAUDRY  &  COMPANY,  Inc. 
141  Milk  Street.  Boston,  Mass. 

Alfred  Hf  rbert.  Ltd.,  Coventry.  Eni- 
Und.    London,    Paris.    Calcutta,    Yo- ifcohama. 

NEW   AIR-TIGHT    BLAST   GATE 
FOR  LOW  AND  MODERATE  PRESSURE  AIR 

Patented 

Save  that  air  (money)  5-ou  are  now  losing  through  leakj  blast 
gat«i.      Our    NEW    AIR-TIGHT    BLAST    G.«iTE    stops    tllis    loss. 

Oireular  123-B  explains  its  many  other  advantages.  ouUining  clearly 
its  all-round  superiority  over  the  ordinary  light,  flimsy,  cheap,  lealiy 
and  imrcliable  blast  ga'es,  and  the  heavy,  cumbersome,  expensive  and 
slow-acting  gate  valves   and   slop  cocks. 

Ask  for  circular  and   list    of   users. 

W.  S.  ROCKWELL  COMPANY 
FURNACE  ENGINEERS  AND  CONTRACTORS 

50  Church  Street  __  New  York 
(Hudson  Terminal  BuildingI 

Every  Tooth  Cuts on  Every 
They  cut  straighter. 

They  last  longer. 

NAPIER  SAW  WORKS,  lac,  Sprinifield,  Mii 

NORTON   JACKS 
FOR  ALL  KINDS  OF  HEAVY  LIFTING 
Send  for  complete  catalogue  showing 
SO   styles   10  to  100   tons  capacity. 

Made  only   by 

A.   O.   NORTON,  LIMITED 
Coaticook,  Prov.  Quebec  -  -  Canada 

Taylor-Newbold  Milling  Cutters 

Will'outlive  and  out-cut  any  other  on  the  market. 
4-in.  Diameter  for  General  Use. 

Send  for  Bulletin  R-P,  and  30-day  trial  offer. 

THE  TABOR  MANUFACTURING   COMPANY 
PHILADELPHIA.   PA..   U.S.A. 

.   _  THE  ^  DAVIS 

MILLING  Attachment 
and  Compound  Table 

For   the    Die   Maker.    Reriair   Shop,    Pattern   Maker   or 
Garage:   will    perform   more    than   90c:;,   of   the  jobs   tha: 

For  any  Drill  Pn 

8  p  o  tting     caatinu^. 
milling    ends    of    bossea.    : 
oilier   odd    jobs.     Cuts    all 
keyseats      perfectly ;      mills 
eroores.    slots    and    cama.       We    also 
make    cvlinder    reamers    for    reboring 
Foixi    car.    and    a    reliabl 
pressor— all  at  special  factory  prices, 
Write    for   circulars   to-day. 



August  23,  1917. CANADIAN    MACHINERY 

93 

Plllllllllllllllllll!lllllllilil!llllllll|l|lliMil<lllinililil!lilililili|[|;rii|iii|:iiinilililii:iilili^ 

Francli 

r>liiiiianil 

Band    and 
Orhi.iiT      Tools 

alHajs     Blv.-     .•11- 
tire     ■  a  1 1  afactlon. 

The    <1  I  a  ui  0  D  d  8    In 
Ihose    tCM)lK    arc    of    lUc 

hardest    and     beat     auallty 
and    set    very    securely. 

Ij^-nRtli   of  Hand   Tool  shown   hero 
11 ''J    In.    over   all.      Rosenood    handle. 

Let  us  send  yon  an  aasortment  for  selec- 

Francis  &  Co. 
Hartford 

Conn.     = 
gfltliiiiiiiiiiimiiriiiiiiiUM  \xm  1 1 1 1 1  in  rn  1 1 1 1 1 1 1 1 1 1 1  i:i:u.iii<ij:i:i:i:i:i;i;i  1 1  in  i  niTmiTiThl 

HIMOFF  MACHINE  CO., 
40-50  Mills  St., Astoria,  N.Y. 

Mahera  of 

Lathes,    Turret    Lathes,    and    Gear    Hobbers 

PRESSES  — ALL   TYPES 
Press  Attachments.  Automatic. 
Metal  and  Wire  Forming  MachioAs. 
Tumblers — Large  Line. 
Burnishing  Machines.  Grinders. 
Special   Machines. 

Baird  Machine  Co.,  Bridgeport,  Conn.  U.S.A. 

1. yjc/ius/oglas 
Gogflei  are  abioluteir  protective 

THE  STRONG,  KENNARD  &  NUTT  COMPANY 
2042  E.  9th  Street  Cleveland.  Ohio 

LANDIS  MACHINE    CO.,   INC. 
WAYNESBORO,   PENNA. 

Manufaclurar*  of  BOLT  and  PIPE 
THREADING    MACHINERY 

Exclu.ive  Canadian  Asentt: 

William.  Sl  Wilton,  MONTREAL,  CAN. 

Wriltfor  CalalogutNo.  22 / 

Cushman      Chucks 
Lathe  Chuclct,  Drill 

Chnc  leg,  Portable 
Face  Plate  Jaws. 

■  •I  u.  .ond  Tou  our  catalog. 

The     Cushman 

Chuck   Co. 
lUrtl.rd.     C.aa.. 

USA. 

Complete  Satisfaction 
WITH 

E   Union  Tool  Chest 
Bt'caUBc  you   know   riirht 
your    tools.      If    not    then 
borrowed    or    mislaid, 
clean,     free    from     rust, 
plain   or   quartoriKl 

where  to  look  for 

.  they  have  been 
veeps  tooU  aafe. 
Built    of    selected 

itherette 

vith    mahogany    frontn.      Cor- 
awers  perfectly   Httcd.  iioi 

Write  for  Oar  CaUloff  and  Priceji. 

U«   mii-l  your  entire  approval   or  money   I 

STYLE  A 
17    other    ftyle*    and    sizes. 

felt  lined,  many  sizes. 

UNION    TOOL    CHEST    WORKS 
28  RAILROAD  STREET ROCHESTER.   N.Y. 

Ike  HURLBUT-ROGERS 
CUTTING-OFF  MACHINE 

Thp  HnrlbiitRnitont  Cntlinir-Off  and  Cc'  -■ inc     Ma.liin.-      i.     .1     l.ie     pr..liicrr     I...... 
ihirc    ir,     TWO     TflOLS    insuid     ot    .  r,.  . 
Wdiking    in    the-    itamc    ciit. 

VKHY     POWERKfL.     RIGID     AND     .\('- 
riI!.\TK 

Pav^     i^s    rr.t     ,1,     .atlDin    rfr.rtM     In     i.ry 
(.  >t    trnn!h!. 

.\-<K      I'll:      II  M.     DKT.VIL.S. 

Tlie  Hurlbut  Roger*  Machinery  Co. 

So.  Sudbury.  Mass. 
FOREION  AOENT9:  EncUnil.  Chta. 
CliurchUl  &  Co..  Ltd..  Lonlon.  Mincbster, 
GlaAg^m     and     Nrwca-.tle-on  Tmc. 

W.     PBTIUE.    TOBO.NTO,    CANADA. 

M^IHINSON&KONPASS 
TORONTO     HAMILTON     WINNIPEG 

IRON  AND  STEEL 
HEAVY  HARDWARE 

MILL   SUPPLIES 
AUTOMOBILE    ACCESSORIES 

WE     SHIP     PROMPTLY 

Gardner Disc Grinder 
i;  n  r  .1  n  .■  r        1  ■  « 
(Jrlndera    nrc  iniia.' 
In    all    »U(»,    t)p<t and    rombinaiions. 

We     can     auirpHa- fiilly      tner.       any    m 

dl»c     r  r  1  n  d  1  n  E            ' 

problem    In    e«l»l- enre.       L  a  r  |r  e  •  ! 
builders     of     PI- 
OrnndlnB    ma'hlti        ̂ B 
er.v  In  the  world 

A_ A 

k HD 
Gardner ^w^L 

Machine    Co. 

^^H 

HiVL Th.     ni.c     Onndint 
Aulltorltl.t 

B.loit.Wi.  U.S.A. M 
Toronto    -    Montr**] 

UBj^r"^*
"^ 
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Popular  Because  Reliable 
The  popularity  of  "Frost  King"  amoni;  many  nations 
is  due  to  its  perfection.  Its  extrordinary  performance 
under  heavy  pressure  has  made  it  a  wide  favorite — 
"Frost  King"  is  the  perfect  babbitt — the  result  of  40 
years'  experience  and  experiment.  It  pleases  the  most 
exacting  mechanics  and  takes  care  of  high  speed  in  a 

very  gratifying  manner — but  don't  take  our  word  for 
it,  prove  these  claims  yourself  by  putting  "Frost  King" to  the  test. 

HOYT  METAL  COMPANY 
EASTERN  AVE. 

New    York.    N.Y. 
and  LEWIS  ST..  TORONTO.   CANADA 

Socket  Head  Cap  Screws 
Meet  all  the  requirements  of  machine  tool  builders 
vi'ho  need  a  stronger  and  better  screw  than  the 
slotted  fillister,  hexagon  head  or  square  head  cap 
screw.  Can  be  set  up  hard  and  loosened  without 
marring  the  heads.  Are  threaded  accurately  to 
standard  gauges  and  perfect  in  lead.  Heads 
turned  true  with  body,  very  convenient  in  close 
comers  and  greatly  improves  the  appearance  of 
any  machine.   Write  for  circular  and  free  samples. 

The  Allen  Mfg.  Company 

Save  one  out  of  five  cars 

Save   every    ounce 
of  coal! 

Coal  is  worth  almost  its  weight  in 
gold.  No  other  economy  in  a  plant 
to-day  compares  with  saving  coal. 
You  can  effect  a  marked  saving — 
users  say  20% — by  utilizing  every  heat  unit 
of  your  steam  with  the 

HARTFORD CONN. U.S.A. 

IZ^^acktoBoiler  l> 
SYSTEM 

By  getting  the  value  of  every  heat  unit  you 
do  not  have  to  iLse  as  much  coal — and  the 
efficiency  of  your  plant  is  increased  as  well. 

There  is  a  MOREHEAD  SYSTEM  that 
will  fit  your  requirements.  Let  us  give  you 
further  information  and  prices. 

Canadian  Morehead  Mfg.   Company 

Dept.    "L" 

Woodstock,  Ontario 

WE  MANUFACTURE  RIVETS  of  •very 

description,  Vi    inch.   dia.    and    smaller 

PARMENTER  &  BULLOCH  CO.,  LTD. 
GANANOQUE,  ONT. 

Over  eight  pages   printed  here 
each  week  for  your  convenience 

Consult  this  Buyers'  Directory  when  you  want  the  names  of  reliable 
makers  of  machine  tools,  parts,  steel,  in  fact  any  equipment  you 

may  need. 
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B Canadian  |\  Machineiy UYERS  Directory 
If  »i<i not    hr •  nid ill    tell     you 

advrrtii 
to  get  It.  I.rt  u«  •U((r<t  (hat  you  roniult  aliio 

fBcinK  Ihc  in.idr  bark  covrr.  aricr  hoMnn  x-currd  ndxrlUrrn'  namrs  from  IhU  dirrttory.  The 
tnformalion  you  dntirc  may  be  found  in  the  advertiaing  paces.  Thia  department  la  maintained  for  the  benefit  and 

convenience  of  our  reader*.  The  innertion  of  our  advertiaera'  namea  under  proper  headinsa  ia  gladly  undertaken,  but 
doea    not    become    part    of    an    advertiaing    contract. 

UllllllllllllllMIIMIIilililillliliM: 

ABRASIVE  MATERIALS 

iii:iJ:i!il!i:iiliiii:iililililililHililililMililililililil:lilil^^ 

Aikcuhiaa    Harvlwaro    Co.,    Toronto,    Ont. 
UaxUr  Co..   Ltd.,   J.    U.,    Monlrval,   <)ue. 
Canadian    Fairbanks^lunsc    Ck..    Montna). 
do.    IS     K.    Morton,    Montrral.    Que. 
Carbormi.lum   fo..    Nlnisara    Ka!N.    N.Y. 
FoM   &    Hill    Machy.    Ca,    MontreaL 
Kord-Smith    'Macli.    Co..    Ilauiill.<n,    Onl. Ganliiir   .Machine  Co.,   Belolt,   Wli. 
Norton  Co..   Worcester.  Maas. 
H.    \V.    IVtrle.    Tororf.o. 
U.    W.    I'ctrie,   at   Montreal,   Lt.l..    Montr»al. 

ACETYLENE 

Carter    Welding   Co..    Toronto.    OnU 
C^ontmercial  Aci'tylcne  Weldinc  Co..    Inc.,  Toronto 
L'Air    Liqiiide    Society,    Montreal.    Toronto 
PrestO-Lite  Co..    Inc.,  Toronto.   OnL 

ACETYLENE    GENERATORS 

Conraivrt-ial   Awtylcne  WcMine  Co.,    Inc.  Toronto 
L'Air    Liquidr    Socirty.     Montreal.    Toronto 
I'rtst-O-Liu-  Co..    Inc..   Toronto.    Ont. 

ACCUMULATORS.    HYDRAULIC 

C.itulian    r,iii,,jnl,»-Morse   Co..    Montreal 
rh.irli-s    F.    Elmej    Bug.    Works.    Chicago 
iSiitl.wk  Walker   Machinery    Co..   Toronto,   Onl. 
NiLf-Honivnt  Pond    Co..    Xiw    York 
Siinrt-Tunur    Mach.    Co..    Hamilton.    Ont. 
William    K.    IVrrin.    Lt.l..    Toronto 

AIR    RECEIVERS 

Can.    IngersoU-Rand    Co.,    Sherbrooke,    Que. 
Th.    .Tinclns    Mach.    Co..    Ltd..    Sherbrooke.   Que. 
MacKinnon,    Holme*  Co.,    Sheit>rooke,    Que. 

AIR  WASHERS 
Can.    Illon.r  &   Fotge  Co.,    Kitchener,  OnL 
■ih.Mo Ltd.. 

nt   Co..    ; 
ALUMINUM 

Canada    Metal    Co..    Toronto 
TaUman    Itni«  &    Metal   Co..   HamDton 

ALLOY,  STEEL 
Can.     B.    K.    Morton.    Toronto,    .Montreal 
H.    A.    nrirv   Co..    Ltd.   .Mnntrral 
Hawkridge    Bros.   Co..    Beaton.    .M»«. 
0*,.m    (Canada).    Ltd..    ."Saml.    Monrreal.    Que. 
Standaid    Alloys    Coinrany.    Pittabtirgh.    Pa. 
Vanadium    Alloya    Steel    Co..    PIttsbuig.    Pa. 
Vulcan    Cniclble   Steel   Co.    Aliqulpiw.    9a. 

ARBORS 

Canxlian    ^aiI^ankN'Mo^<e  Co.     Montreal 
Cleeeland    Tnl^t     Drill    Co..    Oereland 
OariockW«lk<-r    Machinery    Cr...    Toronto.    Onl. 
Monie  Twist  Iirill  A  LMach   Co  .  New  Bedford.  Maa>. 
H.    W.     Pctrie.    Tomntn 
H.     W.     Prlrir.     Ud..     Montr>.ll 
Pratt    A    miitney    Co..    rnm.!««.    Ont. 

AUTOfSENOUS    WELDING    AND   CUTTING 
PLANTS 

Carter    Welling    Co..    Toronto.    Onl. 
L'Air    Llqni.li-    Society.    Montreal.    Toronto 
rn->t  O-Litc    Co..    Tne,    Toronto.    OnL 

AUTOMATIC  MACHINERY 
Baird    .Machine    Ca.    Bri.lgrr-)n.    Conn, 
nomininn    .Machinery   Co..    Toronto 
r!n.1r»k  Wtlker   Machin.rv    Co.    Toronto.    OnL 
Cartlncr.   Roht..   ft   Son.   .Montrtal. 
.MoClean   ft   Son.    F.    W..    Niagara   Fallt.   Ont 
rtltor.i.lr    Machlniry     r><ix)l.     Drtrolt.    Mich. 
H      W.    P.-trir.    Toronto 
H.    W.    I'rtrie.    Lt/I..    Monlrral 
Pratt    ft    Whitney    Co..    Dim-laji.    OnL 
noe>f.on    Machine    ft    Too]    Co  .    Toronto,    Can. 
\      Tt.    Wllllann    Ma«hy.    Co..    Tornoto 

BABBITT  METAL 
Ont 

Canadian    Falr^i>n^•.  \t..-.    r        .Montira 
Canada    Metal    ''         "  '  '         ■■■ Can      B.    K      V  Montrea 
F-^    A    Hill      ■•  •'■al. 
Ilorf     Metal    <- Joh»viTn.    Heo       \        '  T.L 
Magnolia    Me'«!    r.  ,    .M,  :.■.,_: 
IT      W.     Petrie.     Toronto 
Tallman    Bran    ft    Meta!    Co.    namlltae 

BALL  BEARTNCB 
r.nn.ll.r     Fa!-'  MoBtrea 
Can     S    K   F   • 
Chapman   po.,'  •    ■mr*'<< 
R     F.     T     Print  '".    Onl 

PVRRFIS.   STEEL   SHOP 
r.M    M'rh'ne   Co      Br1dreitn-f     Conn 
CHeeeland    Wire   flprtng    Co..    Oeeelaiwl 

BASE  FACING  MACHINES 
Victoria    F.nindfy    Co..    Otuwa,    OnL 

BARS.   BORING 
niarlm    K.    Elmca   Eng.    Works.   Chicago.   111. 
Monarch    UraM    Mfg.    Co..    Toronto.    OnL 
MlivBcm.nt  Pond    Co..    New    ITork 

BELT   LACERS 
Clipper    Bell    Lacer   Co.,    Grand    Raplih,    Mich. 

BELT  DRESSING  AND  CEMENT 
BaiC^er   Co..    Ltd..    J.    B..    Montreal,    Que. 

BELT  LACING  LEATHER 
AikinhtaJ    llanlware    Co..    Toronto.    OnL 
Ki»is    ft    Hill    Machy.    Co.,    Montreal 
Graton   ft    Knight    Mfg.   Co.,   Worcester,  Maaa. 

BELTING.  BALATA 
Baxter  Co.,    Ltd..   J.    R..    Montreal.   Que. 
Can.     B.    K.    Mortoft.    Toronto.    Montreal 
KtHler.il    Ktiginii-ring  Co.,   Toronto,   OoL 

BELTING,  CHAIN 
Cinalian    Fairhanki-^lone   Co..    Montreal 
Jones    ft    Glaaaco,    Montreal.    Out. 
Morse    Chain    Co..    lUiaca,    X.Y. 
H.    W.    Petrie.    Toronto 
H.    \V.    Potric.    Ltd..    Montreal 
Whitnty    Mfg.    Co..    Hartfonl,   Conn. 

BELTING.   CONVEYOR 
Giioli.Mr  Tire  ft    Rubber  Co.,  Toronto.   OnL 

BELTING,    LEATHER 
Canadian    Fairbank3-.Morsc   Co..    Montrfal 
Can.    B.    K.    .Morton.    Toronto.    Montreal 
Dominion    .Machinery   Co..    Toron:o 
Graton   ft    Knight    Mfg.    Co.,    Worcester.    Maaa. 
Goodyear  Tire  ft   Rnbbtr  Ca.  Toronto.  OnL 
McLaren.  J.  C.   Belting  Co..  Montreal,   Que.      - 
Morse   Chain   Co..    Ithaca,   N.Y. 
H.    W.    Petrie.    Ltd..    Montreal 
Standanl  Machy.  ft  Supplies.  Ltd..  Montreal.  Que 

BELTING,    STITCHED    COTTON    DUCK 
Baiter  Co..    Ltd..   J.    R..    Montreal.   Que. 
Bennett.   W.    P..  51   Mont'ord  »..   Montreal.  Que 
Dominion    Belting   Co..    Hamilton.    OnL 
H.    W.     Petrie.    Ltd..    Montrea) 
H.    W.    Petrie.    Toronto 

BENCH   LEGS,  STEEL 
N.w    Rril.iin    Mao'i     Co..    Nrw    Britain.    Conn. 

BENCH    DRAWERS.    FRICTI0NLF3S 
N.iv    Briiain    Msrti     Co.      New    Brita'ji.    Conn. 

BENDING    MACHINERY 
.tohn    Bertram    ft    Sons    Co..    Dimlas 
Bertrams.    Limited.    Edinh^rgh.    .Scotland 
Bllw.    E.    W..   Co..    Brooklyn.    N.Y. 
Brown-Boggi    Co..    Ltd..    Har^llton.    Can. 
Can.    Blower  ft    Forge  Co..    Kitchener.   Canada 
Dominion     Machinerr    Co..    Toronto 
Ferracilte    Mach.    Co..    Bridgeton.    N.J. 
Oarlock-Wa'ker    Machinerr    Co..     Toronto.    Ont. 
Charleo  F.    Elmes   Eng.   Works.  Chicago 
JaMlne.    A.    B..    ft    Co..    Hesneler.    Onl. 
National    Machinery    Co..    Tiffin.    Ohio 
Nfles-Bement.Pond    Co.    New    York 
11.    W.    Petrie.    Toronto 
n.    W      Petrie.    Ltd.    Montreal 
oiee]    Bendlni:    Brake    Wot*s.   Chatham.    Ont 
Totf-lo    Marliln^    *    Tool    Co..    Tollslo.    Ohio. 

BILLET  MARKERS 
M-'thews    .!,«.   n..  ft  Co..  Pittsburgh.  Pa. 

B'VS,  STEEL 

Tie    Jmcke.    Mach.    Co.    I.l<  .    qhe*rookr.    Q'l« 
^tacKtoTion      Holmes    Co..     Shei4imoke 
Tr,rr--o    !.,„    Wn-^i      I. '.I.,    Toronto     0,t. 

Bi  ASTINf^  MACHINES.  SHOT  AND 
STEEL    GRIT 

flrsT    Mfc     ft    Mach     Co..    Toronto.    On'. 
BLOWERS 

Can      Blower    A     Foege    Co.    Kitchener.    Onl 
i»,e1,!on«      IM..    Halt,    Onf, 
flartooV  WalVrr     Machinerr     Co.     Toronto.     On", W      Petrie,    Lt.l  .    Mo 

Prinel.     Ltd. 
RIeersHe     M-ehlnerr    Depot       Detroit.    Mlctl. 
•f..rteT»tit     c  .     B       r       OsV       Onl. 

Blow   PIPFS    AND   REGULATORS 
r,r-r     Wrl  lint     Co.     To'OOlo      Ont 

L'Ur    LliJMlde    Boctrtr,    Mofit-ra!     Toro,.v 
IVW  n  t.l.,     Co        to-        Tor^i'o      On- 

ni  VV   PRINTTNC  MACHINFRY 
M.irio"  rnl..nl    T~,l    r„  .    Brrao,,.,     NT 

BHARTZ 

F-sorts    ft    Co.    narlford.    Conn 
Oeo     A.    JoTw  Co.   Ltd..   >•»»  Torli.    ST. 

BOILERS 

Maeh.    *"«  ,    Mil  .    Hheit»»ioke     Qo 
^tscKtno'm       TTohwea     Co  .     Kheitinv^ke 
"      W      Petri.      ltd  . 
"      »•      Petrie     Toeoi 
(lleerriV    Mae*ilneTT    rvn>nt.    Detroit.    Vlrb 

ilillMI<lllililllililli|ilil;lililllilllill|>|l|;|ililll 

Monti 

BOLT  CUTTERS   AND   NUT  TAPERS 
Aikenhead    UatUwarc  Co.,   Toronto,   OnL 
Canada    Machinerr   Corp..    OalL    OnL 
Weila   Brothers   Ca   o<  Canada,   Oalt,   OnL 

BOLTS 

Aikenhead   Hardware   Co.,   Toronto     OnL 
(.■tramlng  ft  Son,   J.   W.,   New   Glaagow.  Cana.Ia Halt    Machine    Screw    Co..    Oalt,    OnL 
London   Boll  ft  Hinge  Works,    London    Ont 
Steel    Co    of   Canada,    Ltd.,    Hamilton.    OnL 

BOLT  AND  NUT  MACHINERY 

John    Bertram   ft    Sooa   Co.,    Duodaa 
Canada   Machinery   Corp.,    Gall.    OnL 
Dominion    Machy.    Ca,    Toronto,    OnL 
Oarlock-Walker    Machinery    Ca.    Toronto.    OnL Ganlner,    Uobt..    ft    Son,    Montreal 
Landia    Machine   Co..    Waynesboro,    Pa 
.National    Machinery    Co..    Tiffin,    Ohio. 
H.    W.    Petrie.    Ltd.,    Montreal 
II      W.    l-etrie.    Icionto 
Klverslde   Machinery    Uejiot.    Detroit.    Mfch. 
A.    R.    Williams    JIachinery   Co..    Toronto 

BOLT   THREADING   MACHINERY 
Victor    Tool    Co..    Waj-ncRboro.    Pa. 

BORING   MACHINES.    PNEUMATIC 
CYLINDER 

i;iirilan.l  Pneumatic  Tool  Co.  of  Canada.  Toronto 
Canadian    Kair»iank5-.Mon«!    Co..    Montreal 
Can.     IngtrsolMland    Co..    Sherbrooke.    Que. 
GarlfK'k  Walker    .Machinery    Co.,    Toronto.    OnL 
H.    W.    Petrie.    Ltd..    .Montreal 
II.    \\.    Petrie,    Tcrcnlo 
Stow    Mtg.    Ca.    Binghampton,    .NY. 

BORING    MACHINES.    UPRIGHT    AND 
HORIZO.NTAL 

John    Bertram    ft   .Sons  Ca.    Dundas 
Canada    .Machinery    Corp.    OaU.    OnL 
Dominion    Machinery    Co..    Toronto 
Oartock-Walkcr    Machinery    Ca.    Toronto,    Ont 
.Mlea-Bement-Pond    Co..    New    York 
H.     W.    Petrie.    Hd..    Montreal 
Roelofson   Machine  ft   Tool   Co..  Toronto.   OnL 
Rieerside    Machinery    Depot.    Detroit.    Mich. 
Stow    Mfg.    Co..    Binghampton.    NY. 

BORING    MACHINES.    STOVE    AND    COAL 
Curoming   ft   .Son.   J     W.,    N,w   (ila-«.m.    CatiaJa 

BORING   AND  TURNING  MILLS 
John    Bertram    ft    Sons    Co..    Dundas 
Canada    .Machinery    Corp.,    Oalt.    OnL 
Fos»    ft    Hill    Machy.    Ca.    Montreal 
Mies  Bement -Pond    Ca.    New    York 
H.    W.    Petrie,    Ltd..    Montreal 
H.     W.     Petrie.    Toronto 
R.    E     T.     Pringle.    Ltd..    Toronto.    OnL 

BOXES.  STEEL  SHOP  AND  TOTE 
Orteland  Wire  Spring  Ca.  Cleeeland 
New    Britain    Mach.   Co.,    New    Britain.    Coon. 

BRAKES 

Brown.    Boors   ft    Ca.    Hamilton.   Can. 
Stcl    B.n.ling    Brake    Wk.  .    Ltd..    ITiatham.    Ont. 

BRASS  AND  COPPER  BARS.  RODS 
AND  SHEETS 

Bo.wn's     Copier     ft     Biasi     Bollmc     Mills.     New Ti.onto 

BRASS    WORKINt;    MACIilNRRT 
Do.,  .to.    OnL 

A      n.    Williams    Martiv    d  .    Toroolo 

BRinrrs.  RATTWAY  Avn  nionwAT 

BUFFING    AND    POLISHING   MACHINRRT 
Po».|*nllh    M.i->i     Co      llamllto,,     Oit. 
To..     *     ̂ 'r[     \l.e>,T      Po        Monttval 

Os.t„.v  Sfslke'      «.eMr.-.T      Co         Toronto       "-• v.sr.n-"s'.,    Machine    Co.      New    Britain.    Crno 
tr     Ts.      p..^.     y,(       \r_f-..t 
n.     K     T      Pringle      Ltd.     Tottwito,    OnL 
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BUCKETS.  CLAM  SHELL.  CRAB.  DUMP 
Northern    Crane    Works.    Ltd.,    WilkerriUe.   Oat. 
Whiting    Foundry    Equipment    Co..    Harrey.    III. 

BUCKETS.   ELEVATING   AND  HOISTING 
Bantield,  Edwin  J..  Toronto. 

BULLDOZERS 
John    Bertram    &    Sons   Co..    Dundafi. 
E.   \V.    Bliss  Co.,   Brooklyn.  N.Y. 
Canada   Machinery  Corp.,   Gait.  Ont. 

BURNERS.    OIL   AND   NATURAL   GAS 
Bellevue   Industrial   Furnace  Co.,    Detroit,  lilich. 
Gray   -Mfg.   &   .Mach.  Co.,  Toronto,    Ont- 
Northcm  Crane  Works,  Ltd.,   Walkerrillc,  Ont 
Oven  EQuipmeut  i  Mfg.  Co.,  New  Haven,  Conn. 

BURRING   REAMERS 
Wells  Bros.   Co.   of  Canada,  Gait,  Ont. 

BURRS.   IRON  AND   COPPER 
Parmenier  &  Bulloch  Co.,  Gananoque. 

CANNERS'  MACHINERY 
Bliss,    E.    W.,   Co.,    Brooklyn,   N.X. 
Ferracule   Mach.    Co..    Bridgeton,   N.J. 
Bron-n.   Bosgs  &  Co.,   Hamilton.  Can. 
Prest-0-Lite  Co.,    Inc.,   Toronto,   Ont 

CARS.   INDUSTRIAL 
Can.    Blower   &    Forge   Co.,    Kitchener,   Can. 
Canadian    Fairbanks-.Morse  Co..    Ltd..    Montreal. 
Cumming  &  Son,  J.   W.,  New  Glasgow,  Canada. 
The  Jenckes  Mach.   Co.,  Ltd..  Shcrbrooke,  Que. 
Marsh   &   Henthom.    Bellerille.    Ont 
Sheldons,    Limited,    Gait.   Onll. 
"Whiting   Foundrj-  Equipment  Co.,   Harvey,    111. 

CAR  MOVERS 
Dillon   -Mfg.   Co.,   Oshawa.   Ont. 

CARTRIDGE    MAKING    MACHINERY 
Blackall,    Fred.   S..   Woolworth  Tower.   New  York. 
Prest-0-LiIe  Co.,  Inc.,  Toronto.  Ont 

CASTINGS.  ALUMINUM.  BRASS. 
BRONZE.  COPPER 
Cumming   *   Son.   J.    W.,   New   Glasgow,    Canada. 
Alexander    Fleck.    Ltd.,    Ottawa. 
The   Jtnckes  .Mach.   Co.,   Ltd.,   Sherbrooke,   Que. 
Tallman   Brass  &  Sletal  Co.,  Hamilton. 

CASTINGS.  GRAY  IRON 
Bernard  Industrial  Co.,  The  A..  Fonierville,  Que. 
Brown,    Boggs  Co.,   Ltd.,   Hamilton.  Canada. 
Can.    Steel    Foundries,    Ltd.,    -Montreal,    Que. 
AlcianJer  Fleck,   Ltd..   Ottawa. 
Gardner.    Robt..    &   Son,    Montreal. 
Hull  Iron  i  Steel  Fo«indries,   Ltd..  Hull,  Quebec. 
The  Jenckes  Mach.  Co.,  Ltd.,  Sherbrooke,  Que. 
Wm.    Kennedy    A   Sons,    Ltd.,    Owen   Sound. 
Plessisiille    Foundry   Co.,    Plessisville,    Que. 
Sheldons,    Limited,    Gait,   Onit 

CASTINGS.  STEEL  CHROME 
AND    MANGANESE   STEEL 

Can.    Steel    Foundries.    Ltd..    Montreal.    Que. 
Dominion  Steel  Foundry  Co..  Ltd..  aamilton,  Ont 
Hull   Iron  &  Steel  Foundries,  Ltd.,  Hull,  Quebec 
Wm.    Kennedy   Sc  Sons,    Ltd.,    Owen   Sound. 

CASTINGS.  MALLEABLE 
Can.    Steel    Foundries,    Ltd.,    Montreal,    Que. 
Cumming  &  Son,  J.   W.,  New   Glasgow,  Canada. 

CASTINGS.  NICKEL  STEEL 
Hull   Iron   &  Steel   Foundries.   Ltd.,   Hull,   Que. 

CEMENT   MACHINERY 
Canadian    Fairbanks-Morse    Co.,    Ltd.,    Montreal. 
Gardner.   Robt.    &   Son.    Montreal. 
H.   W.   Petrie.  Toronto. 

CENTRE  REAMERS 
Wells    Brotbers   Co..    Greenfield,    Mass, 
John   Bertram  &  Sons  Co..   Dundas. 
Gardner,    Robt,   &.  Son,    Montreal. 
Hurlbtit,  Rogers  ilach.  Co,,  South  Sudbury,  Mass. 
Niles-Bement-Pond   Co..   New   York. 
Pratt  &   Whitney  Co.,   Dundas,   Ont. 

CHAIN    BLOCKS 
Aikenhead   Hardware  Co..  Toronto,   Ont 
Canadian   Fairbanks-Ulorse  Co.,   Ltd.,    Montreal. 
Ford  Chain   Block  &   Mfg.   Co..   Philadelphia,   Pa. 
Foss  4  Hill  Machy.   Co.,  Montreal. 
Garlock-Walker    Machy,    Co.,    Toronto,    Ont. 
H.   W,   Petrie,  Ltd.,  Montreal. 
H.    W.    Petrie,   Toronto. 
Wrifibt    Mft.    i:o.,    Lisbott,    Ohio. 

CHEMISTS 
Can.    Inspection  &  Testing  Lab.,    Monitreal.   Que. 
The   Jenckes    .Mach,   Co..    Ltd.,    Sherbrooke,    Que. 
Toronto    Testing    Laboratory,    Ltd.,    Toronto. 

CHESTS.   TOOL 
Union  Tool   Chest  Works,    Rochester,   N,Y. 

CHUCKS.   AERO.   AUTOMATIC 
Garvin   Machine  Co.,   New  York. 
Hannifin  Mfg.   Co..  Chicago,   111, 

CHUCKS.    AIR 
Hannifin    Mfg.    Co.,    Chicago,    111. 
Manufacturers  Equipment  Co.,  Chicago,  HI. 

CHUCKS.   COLLET 
Hannifin  .Mfg.  Co.,  Chicago,  ni. 

CHUCKS,   DRILL.   LATHE 
AND   UNIVERSAL 

Aikenbead    Hardware  Co.,   Toronto,    Ont 
John    Bertram   &  Sons  Co..    Dimdas,   Ont 
Can,   Blower  &    Forge  Co.,    Kitchener.   Canada. 
Canadian    Fairbanksi-Morae   Co.,    lild..    Montreal. 
Cushman    Chirck    Co.,    Hartford,    Conn. 
Foss  &  Hill  .Machy.  Co.,  Montreal. 
Gardner,    Robt.,   A  Son.    Montreal. 
Garlock-Walker    Machinery  Co.,   Toronto,   Ont, 
Hannifin   .Mfg.    Co.,   Chicago,    111. 
Haniinge    Bros.,   Chicago.    111. 
Jacnba  .Mfg.   Co.,   Hartford.  Con». 
Ker  A  OoodTrin,  Brutfoid. 
.Manufacturers    Equipment    Co.,    Chicago,    HI, 

-MUlers  Falls  Co,.  .Millers  Falls,  Mass, 
iModem  Tool  Co.,   Erie,   Pa. 
Morse  Twist  Drill  &  Machine  Co.,  New  Bedford. 
Richmond  Mfg.   Co.,  Toronto,  Ont 
H.    W.    Petrie,   Ltd.,   Montreal. 
H.   \V.    Petrie.   Toronto. 
Skinner  Chuck  Co..  New  BrStain,  Conn. 
Thomas  Elevator  Co.,  Chicago,   111. 
D.   E.   Whiten  Machine  Co.,  New  London.  Conn. 

CHUCKS,   DRILL,   AUTOMATIC 
AND   KEYLESS 

.Vikenhead  Hardware  Co.,  Toronto,  Ont 
Can.   Blower  &  Forge  Co.,   Kitchener,  Canada, 
Whitney  .Mfg.  Co.,  Hartford,  Conn. 
Richmond    Mfg.    Co.,    Toronto,    Ont 

CHUCKS.    FRICTION    AND   TAP 
Victor  Tool  Co.,    Wa>"ne9boro,   Pa. Wells  Bros.  Co.  of  Can.ida,  Gait,  Ont 

CHUCKS.   GEARED  SCROLL 
Ridimond    .Mfg.    Co.,    Toronto,    Ont 

CHUCKS,  MAGNETIC 
H.    E.    Streeter,    513   New    Birks    Bldg.,    Montreal. 

CHUCKS.    RING    WHEEL 
Ford-Smith    .Mach.    Co.,    Hamilton.    Ont. 
Gardner   .Machine   Co.,   Beloit,   Wis. 

CHUCKS,    SPLIT 
Rivett  Lathe  &  Grinder  Co.,  Biightou,  Mass, 

CHUCKING  MACHINES 
Garvin   Machine    Co.,    New   York. 
New  Britain  Aiachine  Co.,  New  Britain,  Conn. 
Niles-Bement-Pond  Co.,    .New   York. 
Koelofson  Machine  &  Tool  Co..  Toronto.  Ont 
Warner  &  Swasey  Co.,   Cleveland,   O. 

CLOCKS.   WATCHMAN,    PORTABLE 
Hardinge    Bros.,    Inc.,    Chicago.    111. 

CLUTCHES,    FRICTION    AND    PULLEY 
Bernard    Industrial   Co..    A.,    FortierviUe,    Que. 
Johnson  Machine  Co.,  Carlyle,  Manchester,  Conn. 
Positive  Clutch   &    Pulley   Works,    Ltd.,   Toronto. 

COAL  HANDLING  MACHINERY 
MacKinnon,   Holmes  &  Co.,  Sherbrooke,   Que. 
Northern  Crane   Works.   Ltd.,  Walkerville,  Ont 
Wbiting   Foundry   Equipment   Co..   Harvey,   111. 

COILING   MACHINERY,   WIRE 
AND   SPRING 
Sleeper  &  Hartley,   Inc.,  Worcester,   Mass, 

COKK  AND  COAL 
Hanna  &   Co.,    M.    A.,   Cleveland,    O. 
Zenith   Steel   &  Coal  Products,    .Montreal,   Que. 

COLLARS 
Can.   Bond  Hanger  &  Cplg.   Co.,  Ale-vandria,  Ont. 

COLLECTORS,   PNEUMATIC 
Can.    Blower  &   Forge  Co..    Kitchener,   Ont. 
Sheldons.   Limited.  Gait,   Ont 
Sturtevant  Co.,    B,    F.,    Gait,    Ont 

COLLETS 
Becker    Milling    Machine   Co.,    Boston.    Mass. 
Hannifin  .Mfg.  Co.,  Chicago,   111. 
Hardinge   Bros.,   Inc.,  Chicago,   111. 
Manufacturers'    Equipment    Co.,    Chicago,    ni. 
Rivett   Lathe  &  Grinder  Co.,   Boston,  Mass. 
Stone  Tool   &  Supply  Co..  J.   R.,   Detroit,  Mich. 

COMPRESSORS,  AIR 
Can.    Ingersoll-Rand   Co.,    Sherbrooke,    Que. 
Cleveland  Pneumatic  Tool  Co.  of  Canada,  Toronto 
Curtis  Pneumatic  Macliy.   Co.,  St.    Louis,   Mo. 
Garlock-Walker  Machinery  Co.,  Toronto,  Ont 
Hinckley   Machine   Co..    Hinckley,    111. 
The  Jenckes  Mach.   Co.,  Ltd.,  Sherbrooke,   Que. 
H.   W.   Petrie,   Ltd.,  Montreal. 
H.    W.    Petrie.    Toronto. 
Riverside    Machinery    Depot,    Detroit,    Mich. 
Smart-Turner    Machine    Co.,    Hamilton.    Ont 
Taylor    Instrument    Co..    Rochester,    N.Y. 

CONTROLLERS    AND    STARTERS. 
ELECTRIC    MOTORS 

Dominion    .Machy.   Co..   Toronto,    Ont. 
H.   W.    Petrie,  Toronto. 
R.    E.    T.    Pringle.    l^td.,    Toronto,    Ont 
A.    R.   Williams  Machy.   Co.,  Toronto. 

CONTROLLING  INSTRUMENTS 
Tavlor    Instrument   Co.,    Rochester,    N.Y. 

CONVERTERS,    STEEL   SLIDE-BLOW 
Wbiting    Foundry    Equipment   Co.,    Harvey,    HI. 

COPING  MACHINES 
Can.    Blower  A   Forge  Co..    Kitchener,   Ont 
John    Bertram   &    Sons   Co.,    Dundas. 

Niles-Bemen'.-Pond   Co..    New    York. 
COUNTERBORES    AND    COUNTERSINKS 
Aikenhead  Hardware  Co.,  Toronto,   Ont 
Clark    Equipment    Co.,    Buchanan.    Mich. 
Cleveland  Twist  Lrill  Co..  Cleveland. 
Morse  Twist  Drill  &  Machine  Co.,  New  Bedford. 
Pratt  A  Whitney  Co  ,  Lundas,  Ont. 

COUNTERSHAFTS 
Baird    Machine  Co..    Bridgeport.   Conn. 
Foster   .Machine   Co..    Elkhart.    Ind. 

COUPLINGS.   FRICTION 
Bemanl  Industrial  Co.,  The  A.,  Fortierville.  Que. 

COUPLINGS.    PLAIN    AND    FLEXIBLE 
Can.   Bond  Hanger  ic  Cplg.  Co..   Alexandria,  Ont 
Cleveland  Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Gardner,    Robt.,    A   Son,   Montreal. 
Independenjt  Pneumatic  Tool  Co.,  Chicago,  HI. 

CRANES.    LOCOMOTIVE 
Northern   Crane   Works,   Walkerille. 

CRANES,    GANTRY 
Northern  Crane   Works,   Walkerville. 
Smart-Turner   .Machine   Co..    Hamilton.   Ont 
Whiting   Foundry   Equipment  Co.,    Harvey.    111. 

CRANES.    GOLIATH    AND    PNEUMATIC 
Northern   Crane   Works.    Walkerville. 
Whiting  Foundry  Equipment  Co..   Harvey.   HI. 

CRANES.    TRAVELLING,    ELECTRIC 
AND    HAND   POWER 

Curtis  Pneumatic  Machy.  Co.,  St   Louis.  Mo. 
Dominion    Bridge    Co..    .Montreal. 
Hepburn.  John  T.,   Ltd.,   Toronto.   Ont 
NUes-Bement-Pond    Co..    New    York. 
Northern  Crane  Works,   Walkerville. 

CRANES,   PORTABLE 
.likenhead  Hardware  Co.,   Toronto,   Ont 
Northern    Crane    Works,    Walkerville. 
Whiting  Foundry  Equipment  Co.,   Harvey,    HI. 

CRIMPS,    LEATHER 
tiraton  &   Knight  Mfg.  Co.,   Worcester,  Mass. 

CUPOLAS 
Can.    Blower   A   Forge  Co.,   Kitchener,   Ont 
-Northern  Crane   Works,   Walkerville. 
II.    W.    Petrie.   Toronto. 
Sheldons,   Ltd.,   Gait,   Ont 
Whiting    Foundry    Equipment    Co.,    Harvey,    HI. 

CUPOLA    BLAST    GAUGES   &    BLOWERS 
Sheldons,   Ltd.,    Gait,   Ont. 

CUTTER    GRI.N'DERS    AND    ATTACHMENTS 
Cincinnati   Milling  Machine   Co.,    Cincinnati. 
Garlock-Walker  Machinery  Co.,  Toronto.    Ont 
Garvin  Machine  Co.,   New  York. 
Monarch  Brass  .Mfg.  Co..  Toronto,  Ont. 
Norton    Grinding   Co.,    Worcester,    Mass. 
H.   W.   Petrie,   Ltd.,  Montreal. 

CUTTERS,   FLUE 
Cleveland  Pneumatic  Tool  Co.  of  Cana<la.  Toronto 

CUTTERS,    PIPE     (SEE    PIPE    CUTTERS) 
CUTTERS.   MILLING 

Becker   Milling   -Machine  Co.,    Boston.    Mass. 
Canadian    Fairbanks^orse    Co..    Ltd.,     Montreal. 
Cleveland  Milling  .Mach.    Co.,    Cleveland,   Ohio. 
Cleveland   Twist    Drill   Co.,    Cleveland. 
Dominion  Macby.   Co.,  Toronto,  Ont. 
Foss  &  Hill   Machinery   Co.,   Montreal. 
Garvin    Machine   Co.,    New    York. 
Goddard  Tool  Co.,  Chicago,   111. 
Illinois  Tool  Works,  Chicago,   HI. 
Morse   Twist   Drill   &   Mach.   Co.,   New    Bedford, 

.Mass. 
Osbom   (Canada),  Ltd.,   Sam'l.  Montreal.  Que. H.    W.    Petrie,   Ltd.,   Montreal. 
H.   W.    Petrie.   Toronto. 
Pratt  A   Whitney  Co.,   Dundas,   Ont 
Tabor   .Mfg.   Co..    Philadelphia.    Pa. 
Whitney  Mfg.  Co..   Hartford,  Conn. 

CUTTING  COMPOUND   AND   CUTTING   OIL 
Cataract    Refining   A   -Mfg.    Co.,    Toronto. 
Elm  Cutting  Oil  Co..   Toronto. 
Racine  Tool   &    .Machine  Co.,    Racine,    Wis. 

CUTTING-OFF  MACHINES 

Armstrong  Bros.   Tool  Co..  Chicago. 
John    Bertram   A   Sons   Co.,    Dundas. 
Canadian    Fairbanks-.Morse    Co..    Ltd.,    Montreal. 
Curtis    A   Curtis    Co..    Bridgeport.    Conn. 
Foas   A   Hill  Machinery  Co..   Jlontreal. 
Gait  A   Walker  Machinery  Co.,   Toronto,   Ont 
Garlock-Walker  Machinery  Co.,   Toronto.    Ont 
Garvin    Slachine   Co..   New   York. 
Hurlbut.  Rogers  .Machy.  Co.,  South  Sudbury,  Mass 
John  H.    Hall  A  Sons.   Brantfoid,   Ont. 
Wm.    Kennedy   A   Sons.    Owen   Sound.    Ont 
Peerless  .Machine  Co..   Racine,  Wis. 
H.   W.   Petrie,  Ltd.,   Montreal. 
H.    W.    Petrie.   Toronto. 
Prest-O-Lite  Co.,    Inc..    Toronto.    Ont 
Racine  Tool  A  .Machine  Co..   Racine,  Wis. 
Standard  Mchy.  A  Supplies.  Ltd.,  Montreal.  Que. 
Tabor   Mfg.    Co.,   Philadelphia.    Pa. 

CYLINDERS.   AIR 

Manufacturer?   Equipm.^nt  Co..   Chicago.    III. 
CYLINDERS.  AUTOMATIC  REBORING  JIGS 
AND    REAMERS 

Hinckley    .Machine   Co..    Hinckley.    111. 
CUTTING.  AND    WELDING   PLANTS 

Prest-O-Lite   Co..    Inc..    Toronto,    Ont. 
DAMPER  REGULATORS 

Canadian    Fairbanks-Morse   Co.,    Ltd.,    Montreal. 
DERRICKS 

.\ikenhead    Hardware   Co..    Toronto.    Ont 
Dominion   Bridge   Co..    Montreal. 
Winnipeg    Gear   A    Engr.    Co.,    Wipnipeg,    Man. 

DIAMONDS.   BLACK   AND   ROUGH 
Geo.    A.   Jcvce  Co.,   Ltd..   New  York. 

DIAMOND   TOOLS 
Francis  A   Co.,   Hartford.  Coim. 
Geo.    A.    Jo.vce   Co..    Ltd.,    New   York. 
Wheel   Trueing  Tool  Co..   Windsor,   Ont 

DIES,   BRASS   PRINTING.  EMBOSSING 
AND   LETTERING 

Matthews,   Jas.   H.,   A  Co..   Pittsburgh,   Pa. 
DIES  AND  DIE  STOCKS 

.\ikenhead   Hardware  Co.,   Toronto,    Ont 
BanfielJ,   W.  H.,  A  Son.  Toronto. 
Butterfleld  A  Co.,   Bock   Island,   Que. 
Brown,   Boggs  Co.,  Hamilton.   Ont 
Canadian    Fairbanks-Morse  Co..   Montreal. 
Foss  A  Hill   .Machy.    Co..   Montreal. 
Gardner,   Robt,  A  Son.   Montreal. 
A.   B.  Jardine  A  Co.,  Hespeler,  Ont 

.Ma 
H.   W.   Petrie.  Ltd..   .Montreal. 
II.   W.    Petrie,  Toronto. 
Pratt  A  Whitney  Co..  Dundas,  Onl. 
Rickert-Shafer  Co..   Erie.   Pa. 
Stand.ird   Machy.   A   Supplies.   Ltd..   Montreal. 
Wells  Brothers  of  Canana.  Gall.   Ont 

DIES    FOR   BIT   BRACE   USE 
Wells   Brother!  Co.    of  Canada.    Gait.   Ont 

DIES.   NOSING 
Maish   A   Henthom.    Ltd..    Belleville,    Ont 

DTE   SINKERS 
Becker    Milling   Machine   Co..    Boston.    Mass. 
Garvin   Machine  Co..   New  York. 
H.   W.    Petrie.  Ltd.,    Montreal. 

DIES   FOR  MACHINES 
.\ikenhead   Hardware   Co.,   Toronto,   Ont 

Wells    Brothers    Co.    of   Canada,    Qalt,    Ont 
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From  the 

SMALLEST 
to  the 

LARGEST 
in  Ball  Bearing 

Sensitive  Drilling 
Machines 

WHATEVER  YOUR  REQUIREMENTS 

as  to  size,  if  j'ou  want  to  gel  the  machine  most 
suitable  to  your  work,  get  the 

dte^ 
Tlic  wiilc-t  line  in  i-i/.o-.  the  greatest  variety  in 
styles: — higher  speeds,  together  with  extreme 
simplicity  and  convenience,  enable  you  to 
.spfii;ili7o  to  bp«f  ndvnnt.iire. 

GOOD  DELIVERIES WRITE  US   AT  ONTF, 

THE  CINCINNATI  PULLEY  MACHINERY  CO. 
CINCINNATI.  OHIO,   USA. 

IT  isn't  just  because  of  a  massive  column,  a  ri^rid 
knee  and  a  wide-bearinjr  table,  or  because  the 
overhanRinK  arm  is  massive  and  ritridly  sup- 

ported that  B  &  S  Heavy  Service  Millintr  Machines 
give  year-in-and-.vear-out  efficient  service  on  the 
heaviest  milling  within  the  province  of  a  column  and 

knee  type  machine — it  is  because  each  machine  is  a 
perfectly  balanced  unity  of  rugged,  well-proportioned 

parts. 

Noir  the  ri(id  dr- 

•iirn  of  thr  knrr  with 
iu  amplr  vrrtical 

drpfh  and  lonr  brar- 
inr  iturfacM  for  both 
column  and  ttaddlr. 

aUo  the  librral  ri- 
tcnaion  at  top  of  kne« 

— thr  point  of  rrrat- 
cat  atreaa. 

observe  lh«  propor- 

tionn  of  the  drivinc  pul- 

ley and  thr  extra  wide 
face — one  of  the  chief 

elementa  that  provide 

for   a   powerful   drive. 

Connider  the  width  at 

the  table  bearins  our- 

fnceii  of  the  saddle — lonx 

in  proportion  to  lenrlh 
of  tabic  to  fully  reaUt 

the  severe  strei^>e«  when 

table  ia  heavily  loaded 

and     at    end     of     its     ira- 

SEND  FOR 
UTERATURE 

verinff      in      detail      thr 

any     feature*     of     these 

Brown  &  Sharpe 
HEAVY  SERVICE 

Milling  Machines 
are  built  throughout  to  stand  up  unilor  the  severe 
service  demanded  under  present  conditions.  They 
have    the    power,   the    ruggedness    ami    the   case   of 
iiiii'r:itii>ii  lh:it  modern  millinir  denKitids, 

Brown  &  Sharpe  Mfg.  Co. 
PROVIDENCE,  R.I.,  U.S.A. 

r..na,/i.>n  Hrrr'fnlalt^t 

Canadian    Fairbanks-Mora.   Co.,  Limil.d 
Toronto        MoBtraal         Winnip..        Caltarr         VaocouT«r 

St.  John         Saskatoon 

/■r    an$u»Ttd. 
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DIE  SINKING   PRESSES,  HYDRAULIC 
Chlrles   F.    Elmes    Eiig.    Works,   Chicago. 

DIES,  SELF-OPENING 
Eastern   Math.  Screw  Corp.,  New  Haven,  Conn. 
Geometric   Tool  Co.,    New   Haven. 
Ideal  Tool  &   \i1g.   Co.,   Beaver  Falls,   Pa. 
LauUis  Machine  Co.,  Wa>Tie9boro,  Pa. 
Modem  Tool  Co.,  Erie,  Pa. 
Murcbey  .Machine  &  Tool  Co.,  Detroit,  Mich, 
Wells   Brothuis   Co.    at  Canada.    Gait,   Ont. 

DIES  FOR  SCREW  PLATES 
Wtll-^   Brothers  Co.    of  Canada.   Gait,   Ont 

DIES,   SHEET  METAL   WORKING 
E.    W.    Bliss  Co.,   Brooklyn,  N.Y. 
Brown.  Boggs  &  Co.,  Hamilton,  Canada. 
Worth  Engineering  Co.,  Toronto,    Ont. 

DISCS,   LEATHER 
Graton  &  Knight  .Mfg.  Co.,  Worcester,  Mass 

DIES,  SCREW   AND  THREAD 
Laii.lis   .Machine  Co.,    Wajiiesboro,    Pa. 
.Modem  Tool  Co.,  Erie,   I'a. 
.Muwhey   .Machine  &  Tool  Co..   Detroit,  Mich. 
National-Acme    Co.,     Cleveland,     Ohio. 
W'ells  Brothers  Co.  of  Canada,   Gait,  Ont. 

DRAFT,  MECHANICAL 
W     H     Banfleld  &  Sons,   Toronto. 
ButterfieJd  &   Co..  Bock   Island,  Que. 
Can.    Blower   &   Forge  Co.,    Kitchener,   Ont 
A.  B.  Jardine  &  Co.,  Hespeler,  Ont 
Pratt  &  Whitney  Co.,   Dundas,   Ont 
.Sheldons.  Ltd.,   Gait,  Ont 
Sturtevant   Co.,    B.    F.,    Gait,   Ont 

DISCS,  LEATHER 
Graton    &    Knight    Mfg.   Co.,   Monitreal. 

DRESSERS,    GRINDING    AND    EMERY 
WHEEL  ,  „  . 

Can.    Desmond-Stephan  Mfg.  Co.,   Hamilton,   Ont. 
Ford-Smith   .Mach.   Co.,  Hamilton,   Ont. 

DRILL  PRESSES 
Aurora  Tool   Works,    .Aurora,    Ind. 
W".    F.   &  John  Barnes  Co.,   Rockford. 
Can.   Blower  &  Forge  Co..   Kitchener,  Ont 
Canada  Machinery  Corp.,   Gait,   Ont 
Dominion  Machy.  Co.,  Toronto,  Ont. 
Foss  &  HiU  .Machy.  Co..  .Montreal. 
Garlock-Walker  Machinery  Co.,   Toronto,   Ont 
Garvin  .Machine  Co.,  New  York. 
NilesBement-Pond   Co..   New   York. 
Petrie  of  Montn^al,   Ltd.,  H.  W.,  Montreal,  Que. 
H.   W.    Petrie.  Toronto. 
R.  E.  T.  Pringle,  Ltd.,  Toronto,  Ont 
Riverside   Machinery   Depot.    Detroit,   tMich. 
Standanl   Machy.    &  Supplies,   Ltd..   Montreal. 
United    Stifles    .Mach.    Tool  Co.,   Cincinnati,    O. 
A.   R.  Williams  '.Machinery  Co.,  Toronto. 

DRILLING  MACHINES.  BENCH 
Bilton    Mach.    Tool  Co..    Bridgeport   Conn. 
Martin  Machine  Co.,  Grcenfleld,  Mass. 

DRILLING  MACHINES.   GANG 

Barnes,    W.   F.    &   John,  Co.,   Rockfoid,   111. 
Bilton  .Mach.  Tool  Co.,  Bridgeport,  Conn. 
Canada   .Machinery  Corp.,  Gait,   Ont 
Silver  Mfg.  Co.,  Salem,  Ohio. 

DRILLING   MACHINES,    LOCOMOTIVE 
AND  MULTIPLE  SPINDLE 
John   Bertram   &   Sons  Co.,   Dimdas. 
Bilton   Mach.   Tool   Co.,    Bridgeport,   Conn. 
Can.    Blower  &   Forge  Co.,    Kitchener,  Ont 
Canada  Machinery  Corp.,  Gait,  Ont 
Canadian    Fairbanks-Morse  Co.,    Montreal. 
Cincinnati   Pulley  Machy.   Co.,  Cincinnati,   Ohio. 
Dominion    Machy.    Co..    Toronto,    Ont 
Foss  &  Hill  Machy.    Co..  .Montreal. 
Fox  Machine  Co..  Jackson,  Mich 
Garlock-Walker  Machinery  Co.,   Toronto,   Ont 
Garvin  Machine  Co.,  New  York. 
A.    B.    Jardine  &  Co..   Hespeler,   Ont. 
National-Acme  Co.,  Cleveland,  Ohio. 
Niles-Bement-Pond   Co..    New   York. 
Petrie  of   Montreal,   Ltd.,   H.   W.,    Montreal,   Que. 
H.  W.    Petrie.   Toronto. 
Rockford   Drilling  .Mach.  Co.,  Rockford,  111. 

DRILLING  MACHINES. 
RADIAL   AND  TURRET 

John   Bertram   &   Sons   Co.,   Dundas. 
Canadian    Fairbanks-Morse    Co.,    Montreal. 
Canada    Machinery  Corp.,   Gal'U   Ont 
Dominion    Machy.   Co.,   Toronto,    Ont. 
Garlock-Walker    .Machinery   Co.,    Toronto.    Ont 
Henrv  &  Wright  Mfg.  Co..  Hartford,  Conn. 
Niles-Bement-Pond   Co.,    New    York. 
H.    W.    Pctrir.    Toronto. 

DRILLING    MACHINES.    SENSITIVE 
Aikenhead    Hardware  Co..    Toronto,    Ont. 
Bilton   Mach.   Tool   Co.    Bridgeport,   Conn. 
W.  F.  &  John  Bame»  Co. .  Rockford,  III. 
Canadian   Fairbank»-Mor«e  Co..  Montreal. 
Canada  Machinery  Corp..  Gait.  Ont 
De   Mooy   Machine  Co..   Cleveland.    Ohio. 
Fosi!  (t   Hill    Machv.   Co.,   .Montreal. 
Garlock-Walker  Machinery   Co..    Toronto.    Ont 
Henr^•  &  Wright   Mfg.   Co..  Hartford.  Conn. 
n.    McKcnzie   Machinery  Co.,   Guelph,    Ont 
Niles-Brment-Pond  Co..   New    York. 
R.  E.   T.    Pringle.   Ltd..  Toronto.   Ont. 
United   States  Mach.    Tool  Co..   Cincinnati.   Ohio. 

DRILLING   MACHINES.    UPRIGHT 
AND  HORIZONTAL 

Aurora   Tool   Works.    Aurora.    Ind. 
John   Bertram  &   Sons  Co..   Dunda.s. 
Can.   Blower  &   Forge  Co..   Kitchener,  Ont 
Canada   Machinery  Corp..   Gait.   Ont. 
Cincinnati   Pulley  Machy.    Co..   Cincinnati.   Ohio. 
Dominion    >fBChv.    Co.,   Toronto,    Oirf. 
Garlork-Wallter   Machinery  Co..   Toronto,    Ont 
A.   B.   .Tardine  ft  Co  .Hespeler,   Ont 
R     McDougall  Co..   O*. 
NIles-Bement-Pond   Co..    New  York. 

Petrie  of  Montreal.  Ltd.,  H.   W.,  .Montreal,  Que. 
H.    W.    Petrie,   Toronto. 
Rockford    Drillmg   Mach.    Co..    Rockford,    III. 
Silver  Mfg.   Co.,   Salem,  Ohio. 
A.    R.    Williams    -Machinery    Co..    Toronto. 

DRILLING   POSTS 
Ailunhead    Hai-dware    Co.,    Toronto,    Ont 
Keystone    .Mlg.    Co.,    Butlalo,    K.V. 
Silver  .Mfg.    Lo.,    Salem,   Ohio. 

DRILLS,   BENCH 
Aikirnhead    Hardware    Co.,    Toronto,    Out. 
W.    F.    &   John    Barnes   Co.,    Rockford.    111. 
Can.    Blower   &    Foige    Co..    Kitchener.    Ont. 
Canadian    1- airbanks-vMorae    Co.,    Montreal. 
Cincinnati  Pulley  Machy.  Co.,   Cincinnati,    Ohio. 
Foss    &    Hill    Madly.    Co.,    Montreal. 
Garlock-Walker   Machinery    Co.,    Toronto,    Ont. 
Millers    Falls   Co.,    MiUeis    Falls,    .Mass. 
H.    W.    Pelrie,    Ltd.,    .Montreal. 
Pratt   it   Whitney   Co.,   Dundas,    Ont. 
R.    E.    T.    Pringle,    Ltd.,    Toronto,    Ont. 
United   States   Electrical   Tool   Co.,   Cincinnati. 

DRILLS,   BLACKSMITH   AND   BIT   STOCK 
Aikenhead    Hai-d-ware    Co.,    Toronto.    Ont 
Can.    Blower   &    Forge    Co.,    Kitchener,    Ont 
Cleveland  Twist  Drill  Co.,   Cleveland. 
Foss   &   Hill    .Machy.   Co.,  '.Montreal. 
A.    B.    Jardine   &   Co.,    Hespeler.    Ont. 
.VIorse  Twist  Drill  &  .Machine  Co.,  New  Bedford. 
Petrie  of  .Montreal,   Ltd..   H.   W..  .Montreal,  Que. 
H.    W.    Petrie,    Toronto. 

DRILLS,    CENTRE 
Aikenhead    Hardware   Co.,    Toronto,    Ont. 
Cleveland   Twist,    DrUl    Co..    Cleveland. 
Morse    Twist   Drill  &  Machine   Co.,   New   Bedford. 

DRILLS.  CORNER   (PNEUMATIC) 
Can.     Ingersoll-Rand    Co.,     Sherbrooke,    Que. 
Cleveland  Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Garlock-Walker    Machinery    Co.,    Toronto,    Ont 

DRILLS,  ELECTRIC  AND  PORTABLE 
Aikenhead    Hardware    Co.,    Toronto.    Ont 
Can.    Blower    &    Forge    Co.,    Kitchener.    Ont 
Cincinnati  Electrical   Tool   Co.,   Cincinnati,   Ohio. 
Dominion   Machy.    Co..    Toronto,    Ont 
Foss   &  Hill    .Machy.    Co.,   Montreal. 
Independent  Pneumatic  Tool  Co.,   Chicago. 
Niles-Bement-Pond    Co.,    New    York, 
H.    W.    Petrie,    Ltd.,    Montreal. 
H.    W.    Petrie,    Toronto. 
Prest-0-iLite   Co.,    Inc.,    Toronto,    Ont 
R.    E.    T.    Pringle,    Ltd.,    Toronto,    Ont 
Stow    Mfg.    Co.,    Binghamton.    N.Y. 
United  States  Electrical  Tool  Co.,  Cincinnati. 
A.    R.    Williams    .Machinery    Co.,    Toronto. 

DRILLS,  HIGH  SPEED 
Aikenhead    Hardware    Co.,    Toronto.    Ont. 
Atkins  &   Co.,    Wm.,    SheftieW.    Eng. 
Cleveland   T\vist    Drill    Co.,    Cleveland. 
Canadian  Fairtianks^Morse  Co.,  Montreal. 
Clark   Equipment  Co.,   Buchanan,  Mich. 
Can.    B.    K.  Morton.  Toronto,  Montreal. 
H.   A.   Dniry  Co..  Montreal. 
Foss  Si  Hill  Machy.  Co..   Montreal. 
Marshall,  Geo.   A.,  70  Lombard   St,  Toronto. 
McKenna  Brothers,   Pittsburgh,    Pa. 
Morse    Twist    Drill   &    .Mach.    Co.,    New  Bedford. 
Mass. 

Oshom  (Canada).  Ltd.,  Sam'l.  Montreal.  Que. 
W.    P.   &  John   Barnes  Co.,   Rockfoni.   111. 
H.    W.    Petrie.   Toronto. 
Pratt  &   Whitney   Co.,   Dundas.   Ont 
Standard    Machv.  &  Supplies.    Ltd..  Montreal.  Que. 

DRILLS.   MULTIPLE   SPINDLE 
Henrj-  &   Wright  Mfg.   Co..   Hartford.   Conn. 
Niles-Bement-Pond   Co..   New  York. 
H.    W.   Petrie.    Ltd..   Montreal. 
Garlock-Walker    Machinery   Co..    Toronto.    Ont. 
Pr.itt   &   Whitney   Co.,   Dundas,   Ont 

DRILI  S.   OIL  TUBE 
Cleveland    Twist    Drill    Co..    Cleveland. 
Morse    Twist   Drill   &    Mach.    Co.,    New    Bedford, 

Mass. DRILLS.   PNEUMATIC 
Can.    Ingersoll-Rand    Co.,    Sherbrooke,   Que. 
Cleveland  Pneumatic  Tool  Co.  of  Canada.  Toronto. 

Independent  Pneumatic  Tool    Co..   Chicago,   111.    ' The  Jenckes    Mach.    Co..   Ltd..    Sherbrooke.   Que. 
Niles-Bement-Pond   Co..   New  York. 
R.    E.    T.    Pringle.    Ltd..   Toronto.    Ont 

DRILLS.  PNEUMATIC  CORNER 
Iii.lcreodent    Preimmlic    Tool    Co.,    Chicago.    111. 

DRILLS.    RATCHET   AND   HAND 
Aikinhe.-id    Hardware  Co..    Toronto.    Ont. 
.\nnstronB    Bros.    Tool    Co..    Chicago,    111. 
Can.    Blower  &  Forge  Co..   Kitchener.   Ont 
Canadian   FairhanksJMorse  Co.,   Montreal. 
Cincinnati   Electrical   Tool    Co  ,    CinC'nnati.    Ohio. 
Cleveland    Twist   Drill    Co..    Cleveland. 
Oariook-Walker  Machinery  Co..    Toronto.    Ont. 
A.    B.    Jardine    &   Co..    Hespeler.    Ont 
Millera   Falls   Co..    Millers   Falls.   Ma.ss. 
Morse  Twist   Drill    &   Mach.    Co..   New   Be<Korrl. 
TT.    W.    Petrie.    Ltd..   Montreal. 
H.  W.   Petrie.  Toronto. 
Pratt   &  Whitnev   Co.,   Dundas.   Ont 

DRILLS.  ROCK 
Cnn.    Ingersoll-Rand   Co..    Sherbrooke.   Que. 
Cleveland  Pneumatic  Tool  Co.  of  Canada.  Toronto. 
Dominion  Machy.   Co..  To^T^nto. 
Foss  &  Hill   Machy.   Co..   Montreal. 
The   ,Tencke5    Mach.    Co..    Ltd..    Sherbrooke.    Que. 
A.  R.   Williams  Machv.  Co.,  Toronto. 

DRILLS.  TRACK 
Cleveland   Twist   Drill   Co..   Cleveland. 
Clark    Equipment    Co..    Buchanan.    Mich. 
Foss  &   Hill   Machy.   Co..    Montreal. 
Morse  Twist   Drill    &   Mach.    Co..   New    Bedford. 

DRILLS.    TWIST 
Atkins   &   Co.,    Wm..    ShefTirld.    Eng. 
Aikenhead    Hardware   Co..    Toronto.    Ont. 

Armstrong    Bros,    Tn.il    ""o.     Chieaen .\rmstrong.   Whit-tvorth   of  Canada.   Ltd..  Montreal. 
Canadian   Fairhanks-Morse  Co..    Montreal. 
Cnn.    K.    K.   Morton.  Toronto.  Montreal. 
ClarV    nuipment    Co..    Buchanan.    Mich. 

Cleveland  Twist  Drill  Co..  Cleveland. 
Morse   Twist    DrUl   &   Mach.    Co.,   New   Bedford. 
Osbom    (Canada),    Ltd..    Sam'l,   Montreal,    Que. H.    W.    Peine,   Toronto. 
Pratt  &   Whitney  Co..   Dundas.    Ont 
Whitman.  &    Barnes    Mfg.  Co.,  St  Catharines,  Ont 

DRINKING  FOUNTAINS 

Puro    Sanitary    Dk'c.    Fountain   Co..    Haydenville, Mass. 
DRYING  APPLIANCES 

Baird   Macliiue    Co.,    Bridgeport,    Conn, 
Sheldons.    Ltd.,    Gait.    Ont 
R.    E.    T.    I'ringle.    Ltd.,   Toronto,   Ont 

DUMP  CARS 
Canadian    Fairbanks-Morse   Co.,   Montreal. 
The  Jenckes   .Mach.    Co.,   Ltd.,  Sherbrooke,   Que. 
MacKinnon.   Holmes  &  Co.,   Sherbrooke,   Que. 

DUST   SEPARATORS 
Can.    Blower  &   Forge  Co..   Kitchener,   Ont 
Sheldons.    Ltd.,    Gait,    Ont 
Stnrtevihit  Co.,    B.    F.,   Gait,   Ont 

DUST  ARRESTERS    (FOR  TUMBLING MILLS) 

NortJiem    Crane   Works.    Walkerville. 
Sheldons.    Ltd..    Gait.    Out 
Sturtevant  Co.,   B.    F.,   Gait,  Ont. 
Whiting  Foundrj-   Equipment  Co.,   Harvey,    111. 

DYNAMOS   AND   ELECTRICAL 
SUPPLIES 

Canadian    Fairbanks-JMonse    Co.,    Montreal. 
Dominion   Machy.   Co.,   Toronto,   Ont 
Lancashire    Dj-namo   &   Motor  Co.,    Ltd.,   Toronta 
Petrie   of  -Moutreal.    Ltd.,   H.    W..    .Montreal.    Que. 
Standard  Machy.   &  Supplies,  Ltd.,  Montreal,  (jue. 
Pratt  &  Whitney  Co.,   Dundas,   Ont 
A.   R.  Williams  Machy.   Co.,  Toronto. 

ELEVATOR  ENCLOSURES 
Canada    Wiio   &   Iron   Goods   Co.,   Hamilton,    Ont 

ELEVATORS   AND   BUCKETS 
Curtis  Pneumatic  .Machy.  Co.,  St  Louis,  ilo. 
Whiting    Foundry   Equipment  Co.,    Harvey,    111. 

ELEVATING    AND    CONVEYING 

MACHINERY 
Banfleld,    Edwin   J.,    Toronto. 
Can.  -Matthews  Gravity  Carrier  Co.,   Toronto.  Ont. 

EMERY  GRINDERS   (PNEUMATIC) 
Cleveland  Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Stow    .Mfg.    Co..    Binghamton.   N.T. 

EMERY  AND  EMERY  WHEELS 
Foss  &   Hill   .Machy.    Co..    Montreal. 
Garvin  Machine  Co.,  New  York. 
C'anadian   Fairhanks-Morse   Co.,    Montreal. 
Ford-Smith  JIach.    Co..    Hamilton,    Ont 
Francis  &  Co.,  Hartfoid.  Conn. 
Norton  Co.,    Worcester,  Mass. 
H.   W.   Petrie,  Ltd..  Montreal. 
H.   W.    Petrie,   Toronto. 
R.    E.    T.   Pringle,    Ltd.,   Toronto,   Ont 
Standard  .Machy.   &  Supplies,  Ltd.,  Montreal,  Que. 

ENGINES.   BALANCED  VALVE 
The  Jenckes  Mach.    Co..    Ltd..   Sherbrooke,   Que. 
Plessisville    Foundry    Co..    Plessisville.    Que. 

ENGINES.  STEAM.  GAS,  GASOLINE 
Canadian   Fairbanks-iMorse   Co..    Montreal. 
Johnson  Mach.   Co. .   Carlyle,   Manchester,  Conn. 
H.   W.    Petrie.    Toronto. 
Riverside   Machinery'    Depot,    Detroit.    Mich. 

ENGINES.   HORIZONTAL 
AND  VERTICAL 
The  Jencke-s   Mach     Co.,   Ltd.,   Sherbrooke,    Que. 
Johnson  'Mach.    Co.,   Carlyle,    Manchester,    Conn.. 
H.    W.    Petrie,   Ltd.,   Montreal. 
H.    W.    Petrie.    Toronto. 
Sheldons.    Ltd..    Gait.    Ont. 
A.   R.   Williams  Machy.  Co..  Toronto. 

ENGRAVERS 
Pritehaiil-Anilrews  Co..  Ottawa. 

ESCUTCHEON    PINS 
Parmenter  v"t    Bulloch    Co.,    Gananoque.    Ont. 

EXHAUST  HEADS  AND  HOODS 
Can.    Blower  &   Forge  Co..   Kitchener.   Ont. 
Canadian    Fairbanks-Morse   Co.,    Montreal. 
Shrlilons.    Ltd..    Gait.    Onl. 

EXHAUSTERS 
Can.    Blower  &    Forge   Co..    Kitchener.    Ont 
H.    W.    Petrie,    Toronto. 
Sheldons.    Ltd..    Oalt.    Ont. 
Sturtevant  Co..   B.   F..   Gait,   Ont 

FANS 

Baird  Machine  Co..  Bridgeport.  Conn. 
Can.    Blower  &    Forse    Co..    Kitchener.    Ont 
R.    E.    T.    Pringle.  Ltd..   Toronto.    (Jnt 
Sheldons.    Ltd..    Gait.    Ont. 
The  Smart-Tlliner  Machine  Co..  Hamilton. 

FAUCETS 
Puro    Sanitary    Dk'g.    Fountain    Co.,    Haydenville, 
Mass. 

FENCE.   IRON    AND   FACTORY 
Canada    Wire   &    Iron   Goods  Co..    Hamilton.    Ont. 

FFRRO-TUNGSTEN 
Vauadium-AV.oj-s    Steel    Co..    Pittsburgh.    Pa. 

FILES 
.\ikenhead    Hardware  Co..   Toronto.   Ont. 
Atkins   &  Co..    Wm..    Sheffield.    Eng. 
Can.    B.    K.    Morton   Co..    Toronto.    Ont. 
Delta   File   Works.   Philadelphia.   Pa. 
.Marshall.   Geo.    A..  70  I>omhard   St.  Toronto. 
Nicholson   File  Co.,   Port   Hope,   Ont 
Osbom    (Canada).    Ltd..    Sam'l.    Montreal.    One. 
Port   Hope    File   Mfc.    Co..    Port    Hone.   Ont. 
S'nn'-rd    Machv.  &  Supplies.    Ltd..  Montreal,  Que. 

FILING  MACHINES 
Nob'e   *   We^throok   Mfg.    Co..   Hartford.   Conn. 

FUTFRS.   WATER 
W.    B.    Scaife    &    Sons,    Pittsburgh.    Pa. 
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T~^ON'T  let  your  eirills  set  the  speed  limit 'of 
^^^^  your  machines.  If  they  won't  stand  the  pace 
of  the  maximum  speed  of  your  drill 
presses  it  will  pay  you  to  use 

RICiT^iiSiffLLS 
Rich  Drills  stand  up  and  serve  etliciently 

under  speeds  and  feeds  that  quickly  burn  up  ordin- 

ary drills  because  the  Rich  is  a  /br^'cri' drill— not  milled. 
Why  not  get  acquainted  with  them  now?  Send  a  trial  order  and  sec 
how  they  boost  production. 

Our  line  of  machinery  is  very  comprehensive.    Consult  us  on  any  machine  or  supply  proposition. 

Standard  Machinery  and  Supplies,  Limited 
TAYLOR       &.      ARNOLD 
McArthur  Bldg.,  Winnipeg 260  St.  James  St.,  Montreal 

R.    F     MATHER 
105(1  Hamilton  St.,  Vancouver 
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FIRE    EXTINGUISHERS 
Strong,   Keniuri   &   Nutt  Co.,   CleTeland,   Ohio. 

FIRST  AID  CABINETS 
Strong.   Kennird   &   Nutt  Co.,   Clereland,   Ohio. 

FISH    PLATES 
Can.   Steel   Foundries,   Ltd.,   Montretl.  Qut. 

FIXTURES 
Monarch  Brafis   Mfg.  Co..  Toronto,  Ont. 

FLEXIBLE    SHAFTS 
R.    E.    T.    Pringle,    Ltd.,   Toronto,    OnL 
Stow   Mfg.   Co.,    Binghunton.    N.Y. 

FLEXIBLE    SHAFT    COILING    MACHINERY 
Slwlier  &   n.nrtley.    Inc..   Worcester,   .M«BS. 

FLINT   SHOT 
D.3.   Sdlica  Co.,   Chicaeo.    111. 

FORGES.  JIAND,    PORTABLE 
Aikenhead    Hardware   Co..    Toronto.    Ont. 
Can.    Blower    i    Forgo   Co..    Kitchener,    Canada. 
Sheldnns.    Ltd.,    Gait.    Ont. 

FOKGINGS,    DROP.    AUTOMOBILE 
AND    LOCOMOTIVE 

Bite,  B.  W..  Co..  Brooklyn.  N.T. 
Can.   Billings  &  Spencer.  Ltd..   Welland.   Ont 
CumminK  &   .Son.   J.    W..   New  GIa.=sow.   Canada. 
Dom.    Korge   *-   Stpg.    t:o.,    Walkernlle.    Ont. 
Steel    Co.    of   Canada.    Ltd.,    Hamilton.    Ont. 
Whitman    &   Barnes    Mfg.  Co..  St.    Catharines.  Ont. 
J.   H.    Williams  *   Co..    Brooklyn.    N.T. 

FORGING    H.\M!irERS.    BELT-DRIVEN 
BUM,   E.    W.,  Co..    Brooklyn.   N.Y. 
3.   H.   Williams  &  Co.,  Brooklyn.  N.T. 

FORGING    HAM.MERS.    8TE.4M    OR    AIR 
Erie  Foundry  Co..   Erie.   Pa. 

FORGING    MACHINERY 
John  Bertram  A:  8on3  Lo. ,  Dundaa. 
Bliss,   E.    W..  Co..   Brooklyn,   N.T. 
Brown.    Hoggs    Co..    Ltd.,    Hamilton.    Canada. 
Erie   Foundry   Co..    Erie.    Pa. 
Garlock-Walker   .Machinery   Co..   Toronto.    Ont. 
National    Machinery   Co..   Tiffin.    Ohio. 
Petrie  of  Montreal.  Ltd..  H.    W.,  Montreal.  Que. 
H.    W.    Petrie.  Toronto. 

FUEL  OIL  SYSTEMS 
Gilbert   &   Barker   Mfg.    Co.    Springfield,   Mass. 

FRICTION    LEATHERS 
Omton    *    Knight -Mfg.    Co..   Montreal. 

FURNACES,   ANNEALING,   ETC. 
Bellcviie    Indiistrial    Furnace   Co..    Detroit,    Mich. 
Can.    Hoskins,    Ltd..    Walkerrille,    Ont 
Gilbert   &   Barker   Mfg.    Co..    Springfield,   .Mass. 
Mechanical   Engineering  Co..  Montreal. 
Rockwell   Co..    W.    S..    New    York.    N.Y. 
Tate-.Tones  *;   Co..   Leetsdale.   Pa. 
Whiting   Foundry   Equipment  Co..    Harvey.   HI. 

FURNACES.   BLAST 
Toronto    Iron    Works.    Ltd..   Toronto. 

FURNACES.   BRASS.   MALLEABLE 
Whiting    Founiiry    Kquipment   Co..    Harrey,    111. 

TPURNACES.    HEAT    TREATING 
HARDENING   AND   TEMPERING 

Eei;evue   IndiKtrial   Furnace    Co..    Detroit.   Mich. 
Can.    Hoskins.    Ltd..    Walkerrille.    Ont 
Gilbert   &   Barker  .Mfg.    Co..    Springfield.   Mass. 
Tate-.Ione.s   &    Co..    Leetsdale.    Pa. 

FURNACES.   FORGING 
Can.    Hf«kins.    Ltd..    Walkerrille.    Ont. 
Oilliert    *    Barker   Mfg.    Co..    Springfield.   Mass. 

FURNACES    FOR    BAKING.    BLUING. 
DRYING.    ENAMELING.   JAPANNING 
AND  LACQUERING 

Can.    Hoskins.    Ltd.,    Walkerrille.    Ont 
Oven  Equipment  &  .Mfg.  Co..  New  Haven,   Conn. 

PtiBE  BOXES.  STEEL  I 
IJom.    Forge    &    Stpg.    Co..    Walkerrille.    Ont 

~   CAP  MACHINERY 
>   ,V    Weslbrook    .Mfg.    Co..    Hartford.    Conn. 
:.   T.    Pringle.    Ltd..   Toronto. 

LVANIZING    MACHINERY 
Foundr Pa. 
PLANER   TOOLS 

Innstronc    Bros.    Tool    Co..    Chicago. 
ISKETS.   LEATHER.   ETC. 
Oralon   &    Knight  Mfg.    Co..  ̂ lontreal. 

GAS    BLOWERS    AND    EXHAUSTERS 
Can.   Wowor    ,^.    Forge   Co.,    Kitchener.    Ont 
SheMons.    Limited,'  Oalt. 

GAITSES.    MERCflRY   COLUMN.   DRAFT 
Challos    F.    Klm.s    En?.    Works.    Chicago. 

GAVQES.  HYDRAULIC  ;■ 
T»ylor    Inilrument    Co..    Rochester.    N'.Y. 

GAUGES.  STANDARD 
Ckn.    Fairbnnk.s-Morse    Co..  Montreal. 
Cleveland    Tavist   Drill    Co..    Cleveland. 
Garvin    Machine   Co..    New   York. 
Illinois   Tool    Works.    Chicago.    III. 
Moree  Twist   Drill   &   Machine  Co..    New   Bedford. 

Oabom    (Canada).    Ltd.,    Sam'l,    Montreal,    Que. Pratt   &    Whitney    Co..   Hartford.   Conn. 
Toronto  Tool   Works.   Toronto.   Ont 
Wells   Brothers   Co.   of  Canada.   Gait.   Ont. 
Worth    Engineering   Co..    Toronto,    Ont 

GEAR  BLANKS 
Can.   Steel    Foundries.   Ltd..  Montreal.   Que. 

GEAR-CUTTING    MACHINERY 
BUton   .Mach.   Tool   Co..    Bridgeport.    Conn. 
Dominion    Machinery    Co..    Toronto. 
Qarto<k  Walker    Machinery    Co..    Toronto,    Ont. 
Hamilton   Gear  &   Machine  Co..   Toronto. 
H.   W.    Petrie.  Ltd..   Montreal. 
H.    W.    Petrie.  Toronto. 
The    Smart -T\)mer  Machine    Co..    Hamilton. 
D.  E.   Whiton  Madhlne  Co..  New  Londm,   Conn. 
A.    R.    vnillanu  Machy.    Co..   Toronto. 

GEAR   TURNING  MACHINES.   BEND 
Bridgefotd    Mach.    Tool    Works.    Rochester.    N.T. 

GEARS.   CUT,   MORTISE.    ANGLE.   WORM 
Baiter   Co..    Ltd..   J.    R..    Montreal.   Que. 
Gardner.    Robt.    &    Son.    -Montreal. 
Grant    Gear   Works.    Boston.    .Mass. 
Hamilton    Gear   &    Machine   Co..    Toronto. 
Hull    Iron   &.   Steel    Foundries,    Lt<l..    Hull.    Que. 
The   Jenckea    -Mach.    Co..    Ltd.,    Shertirooke.    Que. 
Wm.    Kennedy  &  Sons.   Ltd.,  Owen  Sound,   Ont 
Philadelphia    Gear    Works.    Philadelphia,    Pa. 
The    Smart-Turner    -Machine    Co..    Hamilton. 
Winnipeg   Gear   &    Engr.    Co..    Winnipeg.    Man. 

GEARS,    RAWHIDE 
Hamilton    Gear   &   Machine   Co..    Toronto. 
Gardaer,    Robt.    &    Son,    Montreal. 
Grant    Gear    Works.    Boston.    .Mass. 
Philadelphia    Gear    Works.    Philadelphia,    Pa. 
A.    R.    Williams    -Machy.    Co.,    Toronto. 
Winnipeg   Gear  &    Engr.    Co.,    Winnipeg,    Man. 

GENERATORS.   ELECTRIC 
Can.    Fairbanks^Morse   Co..    Montreal. 
Dominion   Machinery   Co.,    Toronto,    Ont 
Lancasliire   Dynamo  &    Motor   Co.,   Toronto. 
H.    W.    Petrie,    Ltd.,    Montreal. 
H.    W.    Petrie.   Toronto. 
Sturtevant    Co.,    B.    F..    Gait.    Ont 
A.    R.    Williams  Machy.    Co.,   Toronto. 

GLASSES.   SAFETY 
Strong,    Kennard    &   Nutt   Co.,    Cleveland,    Ohio. 
Willson   &    Co..    Inc..    T.    A.,    Reading,    Pa. 

GRAIN  FOR  POLISHING 
Norton   Co.,    Worcester,    Maas. 

GRAPHITE 
Alkenhead   Hardware  Co.,   Toronto.   Ont. 
Standard  Machy.  &  Supplies,^  Ltd..  Montreal.  Que. 

GLOVES.    LEATHER    AND    RUBBER 
Hickory    Steel-Grip    Glove   Co..    Chicago.    HI. 

GLOVES.    STEEL   GRIP.    SAND    BLAST 
Hickory    Steel    Grip    Glove    Co..    Chicago.    111. 

GRAVITY    CARRIERS 
Can,  Mitthews  Gravity  Carrier  Co.,  Toronto.  Ont. 

GREASES    (SEE    LUBRICANTS) 
GRINDER    ATTACHMENTS 

Rivett    Lathe    &    Grinder    Co..    Boston.    Mass. 
Wilmarth    i-   Morman.    Grand    Rapi'ls.    Mich. 

GRINDERS,   AUTOMATIC  KNIFE 
W.    H.    Banfleld   &    Son.    Toronto. 
Canada    Machinery   Corp.,    Gait.    Ont. 
Poss   A    Hill    Machv,    Co..    .Montreal. 
Garlock-Walker    Machinery    Co,,    Toronto,    Ont 

GRINDERS,  CENTRE  COLUMN.  PEDESTAL 
AND  BENCH 

Blake    &    .Tohn.son    Co,.    Waterhurv.    Conn. 
Can.    Bond    Hanger   Si    Cplg.    Co.,  .Alexandria.  Ont 
Canada    Machinery    Conx.    Gait.    Ont. 
Cleveland  Pneumatic  Toot  Co,  of  Canada,  Toronto. 
nominion    .Machy.    Co..    Toronto.    Ont 
Ford-Smith  Mach.   Co..    Hamilton,    Ont 
F0S.S   fi   Hill   Machy.    Co..    Montreal. 
Garlock-Walker    Machinery    Co.,    Toroilto,    Ont 
Niles-Bement-Pond   Co.,   New   York. 
Modem    Tool    Co.,    Erie.    Pa- 
Morse   Twist   Drill   &   Machine   Co.,   New    Bedford. 
New    Britain    Machine    Co..    New    Britain.    Conn. 
H.    W.    Petrie.    Ltd..    Montreal. 
IT.    W.    Petrie.    Toronto. 
n.    E,    T.    Pringle.    Ltd.,    Toronto.    Ont. 
Stow    Mfg    Co..    Binghamton.   N.Y. 
Cniled   States  Electrical  Tool  Co..   Cincinnati.   O. 

GRINDERS.   CUTTER 
Brown   ,!!:   Sharpe  Mfg.   Co.,   Providence,   R.L 
Pnss    X-    Hill    Vachv.    Co..    Montreal. 
Greenfield    -Machine  Co.,    Greenfield,    Mass. 
LeRlond   Mach,   Tool  Co.,   R,    K.,   Cincinnati,   O. 
Norton    Grinding  Co.,    Worcester,    Mass. 
Pratt  &  Whitney  Co.,   Dundas.  Ont 
Wilmarth  &   Morman,   Grand   Rapids,   Mich. 

GRINDERS.   DIE  AND  CHASER 
Landis    Machine  Co..    Waynesboro.    Pa. 
Modem  Tool  Co..    Erie.   Pa. 
National-Acme    Co..    Cleveland.    Ohio. 

GRINDERS.    DISK 
Armstrong   Bros.    Tool   Co..   Chicago.    111. 

,  ■,   Ford-Smith   -Mach.    Co..    Hamilton,    Ont. 
Ganiner  Machine  Co.,  Beloit,   Wis. 

Grinders,  drill 
Alkenhead    Hardware   Co.,    Toronto,    Ont 
Foss  &  Hill  Machy.   Co..  Montreal. 
Garvin    Machine   Co..    New   York. 
United    States   Electrical   Tool   Co.,    Ciucinnati,    O. 
Wilmarth   &   Morman.   Grand   Rapids.   .Mich. 

GRINDERS.    CYLINDER.    INTERNAL 
Brown   &  Sharpe   .Mfg.    Co..    l*rovidence.    R.I. 
Fitchburg  Grinding  Mach.   Co..  Fitchburg,  Mass. 

'    Foes  &  Hill  Machy.   Co..  Montreal. 
Greenfield    Machine  Co..    Greenfield,   Maas. 
.Modem   Tool    Co..    Erw.    I'a. Norton  Grinding  Co..   Woroefiter,   Mass. 
K,    K.    T.    Prnigle,    Ltd,.    Toroulo.    init. 
Rivett    Lathe  &   Grinder  Co.,    Brighton.   Mass. 

GRINDERS,  NAIL  DIE 
GRINDERS.    PNEUMATIC 

Can.    Ingersoll^Rand   Co.,   Sherbrooke.   Que. 
Cleveland   Pneumatic  Tool  Co,  of  Can.a.la.  Toronto. 
Garlock-Walker  Machinery  Co..  Toronto.   Ont. 
Independent  Pneumatic  Tool   Co..   Chicago.   IIL 

GRINDERS.    PORTABLE.    ELECTRIC. 
HAND.   TOOL   POST.   FLOOR    AND    BENCH 

Biinl    -Machine   Co..    Bridgeport.    Conn. 
Brown   &   Sharpe    Mfg.   Co..    Providence.   R.1. 
Can.   Bond  Hanger  *  Cplg.  Co..  Alexandria,  Ont 
Cincinnati    Electrical    Tool    Co..    Cuinnnati,    Ohio. 
Dominion  Machy.   Co.,  Toronto,  Ont 
Ford-Smith    Mach.    Co.,    Hamilton,    Ont 
Foss  *  Hill  Machy.  Co.,  MootreaL 
Grant  Mfg.    &  Machine  Co..    Brldseport.   Cou. 

Oariock- Walker    Machinery   Co.,    Toronto.    Out 
Greenfield  Machine  Co.,  Greenfield,   Maas. 
Independent    Pneumatic    Tool    Co  .    Chicanx 
Norton  Co..   Worcester.    Mass. 
Petrie   of  MonUeal.    Ltd..   H.    W.,   Montreal.  Qua. 
H.    W.    Petrie.    Toronto. 
R.    E.    T.    Pringle.    Ltd..   Toronto.    Ont 
L'nited   States    EleotriauJ    Tool   Co,.   Ciaaijmati     O 
A.    R.    Williama   Machy.    Co..    Toronto.  ' GRINDERS.    RADIAL 

Rivett   Lathe  &   Grinder  Co..    Brighton.   Mass. 

GRINDERS.  TOOL  AND  HOLDER 
Armstrong   Bros.   Tool  Co..  Chicago. 

W.    F.   &  John   Barnes  Co..    Rockford,    111 
Blake  &  Johnson   Co.,   Waterbury    Conn 
Blount,  J.    G.,    A  Co.,    Everett,   Mass 
Brown   &   Sharpe   Mfg.   Co.,    Providence,    E  I. Ford-Smith    -Machine    Co..    H«miltun.    Out 
GreenOeld    Machine   Co.,    Greenfield,    Mass. National-Acme   Co..    Cleveland.    Ohio. 
H.    \\.    Petrie.    Ltd..    Montreal. 
Tabor    Mfg.    Co..    PhUadelphia.    Pa. 

Wrng  &  Son.  J.  E..' Hamilton.   Ont 
GRINDERS.    UNIVERSAL.   PLAIN 

v.i!?*""?,  ®,"'','''°«  Machine  Co..  Fitchbui».  Uim. 
Modem  Tool  Co..   Erie.   Pa, 
Wilmarth  &  -Morman.  Grand  Rapids.  IMich. 

GRINDERS.    VERTICAL   SURFACE 
Brown  &  Sharpe  Mfg.  Co.,   Providence,  R,I. Can.   Fairbanks-Mor^e  Co.,  Montreal. 
Pratt   &    Whitney  Co.,    Dundas.   Ont 
H.  E.  Streeter,  623  New     Birks  BMg, .  .Montreal,  Que. Wilmarth   &    .Morman,    Grand    Rapids.   Mich. 
Wmg  &  Son,  J.    E.,   Hamilton.   Ont 

GRINDING    AND    POLISHING 
MACHINES,    PORTABLE.    PNEUMATIC 
AND  SPRING   FRAME 

Can,   Fairbanks^Iorae  Co..   Montreal 
Cincinnati    Electrical    Tool    Co  .    cin.-innati     Ohio 

Ford-Smith   Mach.    Co.,   Hamilton,   Ont       ' Gardner,    Robt,    &  Son.    Montreal. 
Garvin  .Machine  Co.,   New  York. 
Garlock.Walker   Machinery  Co..   Toronto,    Ont. 
Greenfield    .Machine  Co.,    Greenfield,    .Mass. 
Hall   A  Sons,   John  H.,  BrantfonJ. 
LeBIond    Mach,   Tool   Co.,    R.    K,.   Cincinnati. 
Niles-Bement-Pond   Co,,    New   York 
Petrie  of  Montreal,    Ltd.,    H.    W.,    .Montreal.   Qua. 
H.    W.    Peine,  Toronto. 
Wilmarth   &    Morman,    Grand   Rapids,  Alich. 
Stow  .Mfg.   Co.,  BInghampton.  N.Y. 

GRINDING  WHEELS 

Aikenhead   Hardware   Co.,   Toronto,    Ont 
Ba.iter  Co..    Ltd.,   J.    R..   Montreal.   Que 
Can.    Falrbanks^-Morse    Co..    .Montreal. 
Can.   B.   K.   Morton.  Toronto.   Montreal. Carborundum  Co..  Niagara  Falls 
Ford-Smith   Mach  Co.,   HamUton,   Ont 
Foss  &  Hill  Machy.   Co..   Montreal. 
Francis  &   Co..   Hartford,   Conn. 
Norton  Co..   Worcester,    Mass. 
H.  W.  Petrie.  .Toronto. 

GUARDS.   WINDOW  AND   MACHINE 
Canada  Wire  &  Iron  Goods  Co..  Hamilton.  Ont. 
FordSm.th    .Machine    Co..    Hamilton.    Ont 
New  Bntain  Mach.  Co..  New  Britain.  Conn. 

HACK   SAW   BLADES 
-Aikenhead  Hardware  Co..  Toronto.  Ont 
Baiter  Co..  Ltd..  J.   R.,  Montreal.  Que. 
Diamond  Saw  A  Stamping  Works,    Buffalo    N  Y 

Food-Sn-ith    -Machine    Co.,    Hamilton     llril    ' Foss  A  Hill  -Machv.  Co.,  .Montreal 
Millers   Falls  Co..    .Millers   Falls.   Mass. 
Osbora  (Canada.  Ltd..  Sam'l.  Montreal    Cue. 
H.   W.   Petrie,  Ltd..  Montreal. 
Racine  Tool  &  Machine  Co.,   Racine,  Wis. 
L.    S.    SUrrett  Co.,    Athol,   Maas. 
Standard   Machy.   &   Supplies.   Ltd.,   .Montreal,  Que. 
Victor  Saw  Works.  Ltd.,   Hamilton,  Canada. 
Zenith   Coal  A  Steel  Products.  Montreal.  Que. 

HACK  SAW  FRAMES 
Aikenhead   Hardware   Co..   Toronto.   Ont 
Garvin    .Machine   Co..    New   York   City. 
.Millers   Falls   Co..    -Millets   Falls.    Mass. 

HAMMERS.    .4.IR 
Erie   Foundry  Co..   Erie,   Pa. 

HAMMERS.    DROP    AND    BELT-DRIVEN 
Beaudry   &   Co..   Boston,   Mass. 
Bliss,    E.    W,,    Co.,    Brooklyn,    N.T. 
Brown,  Boggs  Co.,   Ltd.,  HamUton,   Canada. 
Canadian   Billings   &  Spencer.   Ltd..    Welland. 
Canada  .Machinery  Corp..  Gait.  Ont 
Erie  Foundry  Co..   Erie.  Pa. 
High  Speed  Hammer  Co..   Rochester.  N.Y. 
A.    B.    Jardine  &   Co..   Hespeler.   Ont 
-Niles-Bement-Pond    Co.,    New    Tork. 
Plessisville    Foundry    i:o.,    I'lessisville.    Que 
Toledo  -Machine  &  Tool  Co.,  Toledo. 
United  Hammer  Co..   Boston,  Mass. 

HAMMERS.    HELVE    POWER 
Canada   Machinery  Corp..   Gait    Ont 
West   Tire  Setter  Co,.    Rochester.   N.T. 

HAMMERS.    POWER 
Beaudry  &   Co,.    Boston.   Mass. 
"Erie  Foundry  Co..   Erie,  Pa. 
l'nited   Hammer  Co.,   Boston,   Mass. 

HAMMERS.    CHIPPING.    CAULKING, 
PNEUMATIC 

Can.    Ingersoll-Rand    Co..    Shei*rooke,    Que. 
Cleveland  Pneumatic  Tool  Co.  of  Canada.  Torcotow 
Garlock-Walker  Machinery  Co..  Toronto,  Ont 
Independent  Pneumatic  Tool  Co.,  Chlcafo,  IIL 
R,    E.   T.    Pringle.   Ltd.,  Toronto.  Ont 

HAMMERS.  HARKING 
Matthews,  Jaa.  H.   A  Co.,   Plttabotrb,  Pa. 
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Metals Scrap  Iron,  Steel 
and  Metals 

No  undertaking  is  too 
large  for  us.  We  are  Scrap 
Metal  Specialists,  and  can 

co-operate  with  you  in  the 
dismantling  of  railway 

equipment,  bridges, 
plants,  steamers,  mills 
and  will  take  your  rails 
and  iiiachiiK'ry. 
Shell  Makers.  W  e  c  a  n 

take  care  of  all  your  scrap 
materials,  at  highest 

prices. Give  us  particulars  and 
we  will  relieve  you  of  all wfirrv. 

Dominion  Iron  &  Wrecking  Co. G*neral  Offices  : 

Quebec,  Que. 

LfMITED 

Montreal,  Quebec 

Your 

Drilling 

Machine 

We  suggest  that 

y(»u  read  the  spcci- 
lications  and  saving 

features  of  this  nia- 
cliine  before  install- 

ing m  a  c  h  i  n  e  for 
yonr  drilling  needs. 
Strength,  speed  and 

aecuraey  is  a  three- 
word  descri]ttion;  a 

letter  to  us  will  .se- 
cure you  data  and 

complete  infonna- 
The    Aurora   Tool   Works    tion. 

No  Vibration  at 
—12,000  R.P.M. 
Floor  or  B«nch  type.  This  rre«t  ■peed  <ain  be  maintained  for 

drillinK  up  to  3/ 16".  %'  may  be  drilled  at  «lowpr  »peed».  The 
no  friction,  no  vibration  feature*  are  effected  thronsh  the 
Bil-ball-bearinK  construction,  and  automatic  belt  »treteh  ab- 
•orbcr.  Built  in  1.  2.  3.  4  and  6-»pindle  floor  typea.  It  not 

only  increases  the  sp«>d.  but  minimizes  breaksire  «l  drills.  Ih- 

cause  the  hole  Is  drilled  out.  not  poahed  through.  An  inqnirj' would  secure  you   bulletins   and   full   information. 

The  DeMooy 
Machine 
Company 

Cleveland 
Ohio 

Statimiiiiy  II  — 

Sliding    Head    seizes, 22'.    2V. 

If    any   advtrtUtmtnl    it>ttrtH$    »ow,    trar    il    out    nou     and    placr    vilh    trtlrrt  fo  h
. 
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HAMMERS.    MOTOR-DRIVEN 
Beauiln-  &  Co..    Ho^ton.   -Mass. 
Whilina.i  &   nami*  Mff.  <-'o..  St.   Catharines,  Ont. 

HAMMERS.    NAIL    MACHINE 
Unite!    HammiT    Co.,    Bnston,    Majis. 

HAMMERS.    STEAM 
John   Bertram  &  .Sons  Co..  Dimdas. 
Canada    .Maihinvrr    Cor])..    Gait.    Ont, 
Erie   Foirndn"  Co..    Kriu.    Pa. 
Nile.s-Himent-l'ond    Co.,    New   York. 

HAND    LEATHERS    OR    PADS 
Graton  &   Knicht   Mfg.  Co..   Montreal. 
Hickory   Stecl-liriii  Glove  Co.,  Chicago,   111. 

HANGERS,    SHAFT 
Bainl   Machine  Co.,    Bridgeport,  Conn. 
Can.    Bond  Hanger  &  Cplg.  Co.,   Alexandria,    Ont. 
Can.  S  K  F  Co..  Toronto.  Ont. 
Gardner.  Robu.  &  .Son.  .Montreal. 
Petrie  of  Montreal.   Ltd..  H.  W.,  "Montreal.  Que. H.    W.    Petrie.  Toronto. 
Standard    Presses]   .Steel   Co..    Philadelphia.    Pa. 

HARDENING   AND   TEMPERING 
Holz.    Hemian   A..   1  Ma<iison   Ave..   New   York. 
Oiaiom    (Can.ida),    Ltd..    Sam'I.    Montreal,    Que. 

HARDNESS    TESTING    INSTRUMENTS 
Shore    Instniment    .*    Mfg.    Co..    New    York. 

HEATERS 
Scaife  &   Sons  Co..   Wm.    B.,    Pittsbiii'gh,   Pa. 
eturterant  Co.,  B.  F..  r.;iU,  Ont, 

HEATING  AND  VENTILATING 
ENGINEERS 

Can.    Blower   &    Forge    Co..    Kitchener,    Ont. 
.SheMons.    Ltd.,    fjalt.    Ont. 

HEAT   GAUGES.    HARDENING 
AND   ANNEALING 

Holz,    Herman    A..    1    Madison    Ave.,    New    York. 
Shore    Instrument    &    Mfg.    Co..    New   York. 

HIGH  SPEED   TOOL  METAL 
Peloro    Smelting    &    Uefining   Co..    Toronto.    Ont. 

HINGE   MACHINERY 
Baini    Machine  Co..    Bridgeport,    Conn. 

HOBS 
Illinois   Tool    Works.    Chicago,    m. 
Osbom    (Canada).    Ltd..    Sam'I.    Montreal.    Que. 

HOISTING    AND    CONVEYING 
MACHINERY 

Can.    .Matthews  Gravity  Carrier  Co.,  Toronto.  Ont. 
Jenckis   Mach.    Co.,    Sherbrooke.    Que. 
Marsh    &    Henthom,    Belleville.    Ont. 
Northern    Crane    Works.    Walkeirille.    Ont. 
Petrie   of   Montreal.    Ltd.,    H.    W..   Montreal,   Que. 
Whiting    Foundrj"   Equipment  Co..   Harvey.    111. 

HOISTS.   CHAIN    AND   PNEUMATIC 
Can.     IngeiTioll-Uand    Co..    Sherbrooke.    Que. 
Garlock- Walker    Machinery   Co,    Toronto.    Ont. 
Fold  Chain    Block   &   -Mfg.,    PhUadelphia.    Pa. 
Independent    Pneumatic   Tool  Co.,   Chicago,    111. 
Jenckes  '-Mach.    Co..   Sherbrooke,   Que. 
Jtarsh    &    Henthom.    Belleville,    Ont. 
>'ortheni    Crane    Works.    Walkeirille,    Ont. 
Whiting    Foundry-   Equipment  Co.,   Harvej,    111. 
Wright    Mfg.    Co.,    Lisbon.    Ohio. 

HOISTS,    ELECTRIC 
The   Jenckes   Mach.    Co..    Ltd.,    Sherbrooke,    Que. 
Kennedy  &    Sons,    Owen   Sound,    Ont. 
Northern    Crane    Works.    Walkerville,    Ont. 
Winnipeg   Gear  &    Engnig  Co.,    Winnipeg,    Man. 

HOLDERS.    STEEL    DIE    FOR    MARKING 
Matthew.s,    Jas.    H.,    &   Co..    Pittsburgh.    Pa. 

HOPPERS 
Jenckes    Mach.    Co..   -Ltd..    Sherbrooke.    Que. 
Toronto  Iron  Works,  Ltd.,  Toronto,  Ont, 

HOSE.  PNEUMATIC 
Cleveland  I»neumalic  Tool  Co.  of  Canada,  Toronto. 
Qarlock-Walker    ^laehinery   Co..    Toronto.    Ont 
C.oodyear  Tire   &    UulAer  Co..   Toronto,   Ont. 
Indi-pendeiit    rneumiitic  Tool  Co.,    Chicago.    III. 
Wells  Bros.  C.i.  of  Can-ida.  Gait.  Ont, 

HOLDERS  FOR  DIES  AND  DRILLS. 
HYDRAULIC   MACHINERY 
Dominion   Machinery  Co.,   Toronto. 
-Charles  F.    Elmes  Eng.   Works.   Chicago. 
Oarlock-Walker    .Machinery   Co..    Toronto,    Ont 
Niles-BementPond    Co..    New    York. 
William    R.    Perrin,   Ltd..  Toronto. 
H.    W.    Petrie,    Toronto. 
West  Tire  Setter  Co.,   Rochester.  N.T. 

INDICATORS.   SPEED 
Aikenhead    llarrlware   Co..   Toronto.   Ont 
Brown    &    Shari>e    .Mfg.    Co..    Providence,    R.I. 
L.    3.   Starrett  Co.,   Alhol.    Maas. 

INDEX  CENTRES 
Fred  C.    Dickow.  Chicago.   111. 
Garvin   .Machine   Co.,    New   York. 

INDICATING  INSTRUMENTS 
Taylor  Instniment  Co.,  Rochester.  N.Y. 

IRON   ORE 
Hanna   &    Co.,    -M.    A..   Cleveland.    O. 

JACKS 
Aikenhead    Hardware  Co..   Toronto.   Ont 
Can.    Faiitianks-Morse   Co..    Montreal. 
Northern  Crane  Works,    Walkerville. 
JJorton.  A.   O..  Coaticook,  Que. 
Petrie,   H.   W.,   Toronto. 

JACKS.    HYDRAULIC 
Charli.s    I".    Elmc-s   Eng.    Works.    Cllicago. 

JACKS,    PNEUMATIC 
Northen  Crane  Works.  Walkerville. 

JACKS.    PIT   AND   TRACK 
Can.    Fairbanks.Morse  Co..    Montreal. 
Northern  Crane  Works.  Walkerville. 

JAWS,  FACE  PLATE 
r.^hman   Chuck  Co.,    Hartford.   Conn. 
.^  inner  Chuck  Co.,  J)ew  Britain.  Conn. 

JIGS.  TOOLS.   ETC. 
Homer   &    Wilson,    Hamilton.   Ont. 
Osbom   «'ana(la).  Ltd..   Sam'I.  Montreal,   Que. Toronto  Tool  Co..  Toronto.  Ont. 

KEY  SEATERS 

Garloek-Walker    .Machinery    Co.,    Toronto,    Ont. 
Ganin  .Machine  Co.,   New  York. 
Morton    Mfg.    Co.,    Muskegon    Heights,   Mich. 
A.  R.  Williams  .Machy.  Co.,  Toronto. 

KEYS.  MACHINE 
Whitney  Mfg.   Co.,  Hartford,  Conn. 

KILNS 

Can.    Blower  &  Forge  Co.,   Kitchener,   Ont. 
The   Jenckes   'Mach.    Co..    Ltd..    Sherbrooke,    Que. Sheldons.    Limited,    Gait.   Ont 

LABELS   AND  TAGS 
Matthews.    Jas.    H.    \-   Co..    ritt.sburgh.  Pa. 

LABORATORIES.   INSPECTION 
AND    TESTING    (SEE    CHEMISTS) 
LADLES.   FOUNDRY 

Northem    I 'lane    Work.s.    Walkerville. 
Wliiting    Foundrj-    Equipment    Co.,    Harvey,    111. 

LAG   SCREW    GIMLET    POINTERS 
Na;ional  .Machy.  Co.,  Tiffin,  Ohio. 

LATHES.    BENCH 
H.    E.    Streeter.   New   Birks   Bldg,.    Montreal.   Que. 

LATHES.  CHUCKNG 
Acme   -Machine  Tool   Co..    Cincinnati,    Ohio. 

LATHE  CHUCKS    (SEE  CHUCKS) 
LATHE   DOGS   AND   ATTACHMENTS 
Armstrong  Bros.    Tool  Co..  Chicago. 
Curtis  &   Curtis  Co.,   Bridgeport,   Conn. 
Hendey  Machine  Co.,   Torrington,   Conn. 
Rivett    Lathe   &    Grinder   Co.,    Boston.    Maas. 
J.    H.    Williams  &  Co..   Brooklyn.   N.Y. 
Winnipeg   Gear   &   Engmg  Co..    Winnipeg,   Man. 

LATHES,  AXLE 
Bridgetord    Mach.   Tool   Works,    Rochester,   N.Y. 

LATHES,   PRECISION.  BENCH 
W.    F.   &  John   Barnes  Co..   Rockford. 
Blount,   J.    G.,   &  Co.,   Everett,   Mass. 
Can   Fairbanks-Morse  Co..  Montreal. 
Foss  &  Hill  Machy.  Co.,  Montreal. 
Garlock-'Walker    Machinery   Co.,    Toroilto,    Ont. Hardinge  Bros.,  Chicago,  111. 
New   Britain   Mach.  Co..   New   Britain.  Conn. 
Pratt   &   Whitney   Co.,    Dundas.    Ont. 
Rivett   Lathe   &    Grinder  Co..    Boston.    Mass. 
Walcott  Lathe    Co.,   Jackson,.  Mich. 

LATHES,  BAND  TURNING 

The    Jenckes    Mach.    Co.,    Ltd.,    Sherbrooke,    Que. 
Roelofson    Machine   &    Tool   Co.,    Toronto,    Ont. 
Warden  King  Co..  -Montreal,  Que. 

LATHES.   BRASS 
.Vcme   Machine   Tool  Co..   Cincinnati,    Ohio. 
Haniinge   Bros.,    Inc.,    Chicago,    El. 

LATHES.   ENGINE 

Acme  -Machine  Tool  Co..  Cincinnati.   Ohio. 
John    Bertram   &   Sons   Co..    Dundas. 
Bri'lge^ord    -Mach.    Tool    Works,    Rochester.    N.Y. 
Canada   Machinery  Corp.,   Gait.   Ont 
Can.   Fairbanks-Morse  Co..  Montreal. 
Cincinnati  Iron  &  Steel  Co.,  Cincinnati,  Ohio, 
Dominion    Machinery   Co.,    Toronto. 
Foss  &  Hill  Machy.  Co.,  Montreal. 
GarlockJWalker    Machinery   Co..    Toronto.    Ont. 
Garvin  Machine  Co.,  New  York. 
Hamilton  Mach.   Tool  Co.,   Hamilton,   Ohio. 
Himoff   Machine   Co.,    Inc..    New    York,    N.Y. 
Himoff   Machine  Co.,    New  York. 

■  JlcCabe,  J.  J..   New  York,  N.Y. 
R.   McDougall  Co..  Gait 
Niles-Bement-Pond  Co..   New   York. 
H.    W.    Petrie,   Toronto. 
Rivett   Lathe  &   Grinder  Co.,   Boston.   Mass. 
Riverside    Machinery    Depot,    Detroit.    Mich. 
Standard    Machy.  &  Supplies.    Ltd..  Montreal.  Que. 
Sebastian  Lathe   Co.,    Cincinnati,   Ohio. 
Walcott  Lathe  Co..   Jackson.  Mich. 
Whitcorab-Blaisdell    Mach.    Tool    Co..    Worcester. 
Mass. 

A.    R.   Williams   Machy.   Co..  Toronto. 

LATHES,   JOURNAL   TRUEING 
Bridgeford   Mach.    Tool    Works,    Rochester.    N.Y. 
McCabe,   J.   J..    -New   York,    N.Y. 

LATHES,    PATTERNMAKERS" 
J.    G.    Blount    Co..    Eveiett,    Ma.ss. 
Canada    Machinery  Con).,    Gait    Ont 
Foss   .li    Hill    Mnchv.    Co.,    .Montreal. 
Oarlock-Walker   Machy.    Co..   Toronto.   Ont 
The   Jenckes  .Mach.    Co..    Ltd..    Sherbrooke.    Qne. 
MoCabe.   J.   J.,    New  York.    NY. 
H.   W.    Petrie,    Ltd..   Montreal. 
H.   W.    Petrie.  Toronto. 

LATHES.  SINGLE  PURPOSE 
Bertram.  John,  &  Sons  Co..  Dimdas.  Ont 
Canada    Machinery   Corp..    Gait    Ont 
Can   Fairbanks-Morse  Co..   Montreal. 
Garlook-Walkcr  Machy.    Co..   Toronto.   Ont. 
Gray   Mfg.   &   Mach.   Co..   Toronto.   Ont 
Hepburn,   John   T..    Ltd..   Toronto. 
ITimolT  .Machine  Co..    New  York. 
The    Jenckes   Mach.    Co..    Ltd..    Sherbrooke,    Que. 
McCabe.   J.   J..    New   York.    N.Y. 
Roelofson   -Mach.    &   Tool   Co.,   Toronto,   Can. 
Walcott   Lathe   Co.,   Jackson,   Mich. 

LATHES,  SCREW  CUTTING 
Bertram,  John,   &  Sons  Co.,  Dimdas,   Ont 
Canada  Machinery  Coi^.,  Gait,  Ont 
Dominion    -Machinery    Co.,    Toronto. 
Foss  &  Hill  -Machy.   Co.,   Montreal. 
Foster  Machine  C.O..  Elkhart,  Ind. 
Oarlock-Walker  Machy.    Co..  Toronto,   Ont 
Hardinge    Bros.,    Inc..    Chicago,    111. 
Hepburn,   John   T. ,    Ltd..    Toronto. 
McCabe,  J,  J..  New  York.  NY. 
Niles-Bement-Pond  Co..  New  York. 

H.    W.   Petrie,   Toronto. 
Rivett    Lathe    &    Grinder  Co.,    Boston,    Mass. 
Riverside    Machinery    Depot.    Detroit.    Mich. 
•miitcomh-Blaisdell    Mach.     Tool    Co..     Worcester. 

A.    It.    Williiuns   Machy.   Co..  Toronto. 

LATHES.   SPINNING 

Bliss,    E.    W,,    Co.,    Brooklin,    N.Y. 
Fenacute   Mach.   Co.,  Bridget.jn,  N.J. 
.M<('abe,    J.   J.,    New   York,    N.Y. 

LATHES.  TURRET  AND  HAND 
-Vcme   Machine  Tool    Co.,  Cincinnati.    Ohio. 
John    Bertram   &   Sons  Co.,    Dtindas. 
Blount,   J.    G..    &   Co..    Everett.   Mass. 
BrowTi   &   Sharpe   Mfg.   Co..    Providence,    R.I. 
Can.    FairbankS'-Morse  Co.,   Montreal. 
Canada  Machinery  Corp..   Gait.  Ont. 
Foss   &    Hill    -Machy-    Co.,    Montreal. 
Foster   Machine  Co..   Elkhart.    Ind. 
Garlock-Walker   Machy.   Co.,   Toronto.   Ont. 
Hardinge   Bros..    Inc..    Chicago,   111. 
Hepburn,    John   T.,    Ltd..   Toronto.    Ont 
The  Jenckes  .Mach.  Co..   Ltd..   Sherbrooke.  Que. 

R.   K.  LeBlond  -Mach.  Tool  Co.. 'Cincinnati.  Ohio. MoCabe.  J.  J..   New  York.   N.Y. 
Mulliner-Enlund    Tool    Co..    SyraCLSe.    N.Y. 
National-Acme    Co..   Cleveland.    Ohio. 
New    Britain    Machine  Co..    New    Britain.    Conn. 
Niles-Bement-Pond  Co..  New  York. 
H.   W.    Petrie,  Toronto. 
Rivett    La:he  &   Grinder  Co.,    Boston,    Mass. 
Riverside    Machinery    Depot,    Detroit.    Mich. 
Standard  Machy.  &  Supplies,  Ltd.. -Montreal.    Que. 
Steinle   Turret   Mach.    Co..   Madison,   Wis. 
Wamer   &    Swasey   Co..    Cleveland.    O. 
A.    R.    Williams   .Machy.   Co..   Toronto. 

LEATHER  STRAPPING 
Graton    &    Kiiiuht    Mfg.    Co..    Worcester.   Mass. 

LIFTS,   PNEUMATIC 
Whiting   Fiiunihy   Equipment  Co.,  Harvey.  I'-I. 

LINK    BELTING 

Can.    Fairbanks-Morse  Co.,   Montreal. 
Jones   &    Glassco,    Montreal,   Que. 
Morse    Chain    Co..    Ithaca,    N.Y. 

LINOLEUM    MILL   MACHINERY 
Bit: rams.    I.t,!..    E.iinburgh,    Scotland. 

LIQUID  AIR 
Carter    Welling    Co.,    Toronto.    Ont 
L'-\ir   Liquide    Society,  .Montreal,    Toronto. 
Prest-O-Lite   Co..    Inc..   Toronto,   Ont 

LOCKERS.    STEEL    WARDROBE 
AND  STEEL  MATERIAL 

Cana'la    Wire    .V    Iron    Goods    Co.,    Hamilton.    Ont. 
LUBRICANTS 

Cataract    Reflning  &   Mfg.   Co..   Toronto. 
LUBRICATORS 

Roper,    C.    F.,    &   Co..   Hopedale.    Mass. 
Trahem    Pump  Co..    Rockford,    III. 

MACHINERY   DEALERS 
Baird    Machv.    Co.,    W.    J..    Detroit,   Mich. 
Can.    Fairbanks-Morse   Co..    Montreal. 
Dickow.    Fred  C,  Chicago.   111. 
Dominion  Machy.   Co..  Toronto.  Onr. 
Garlock-Walker  'Machy.   Co..   Toronto.   Ont 
Foss  &    Hill  Machy.   Co.   Montreal. 
H.    W.    Petrie.    Ltd.,    Montreal. 
H.    W.    Petrie.   Toronto. 
R.    E.  T.   Pringle.   Ltd..  Toronto,   Ont 
Standaid    Machy.  &  Supplies,  Ltd.,  Montreal,  Que. 
A.    K.    Williams  Machy.  Co.,  Toronto. 

MACHINERY    GUARDS    (SEE    GUARDS) 
MACHINERY   REPAIRS 

I'rest-d-Lite   Co.,    Inc..    Toronto.    Ont 
SumWinc    Mai-h.    Co.,    W.    H..    Toronto.    Ont. 

MACHINISTS'  SCALES.  SMALL 
TOOLS  AND  SUPPLIES 

Can,    Kairbanks--\l"na'    Co..    Montreal- 
Frank    H.    Scott,    Montreal. 
J.   n.    Williams  &  Co..  Brooklyn.  -N.Y. 

MANDRELS 

Can.    Fairbanks-Moi^ie  Co..  Montreal. 
Cleveland   Twist   Drill   Co..   Cleveland. 
Hannifin  -Mfg.  Co..  Chicago.  lU. 
-\.    B.    Jardine  &  Co..   Hespeler.   Ont 
Manufacturers   Equip.    Co.,  Chicago,   111. 
Monarch    Brass   -Mfg.  Co.,  Toronto,   Ont 
-Mor^    Twist   DriU   &   Mach.    Co.,    New   Bedford, 

Mass. 
H.    W.    Petrie.   Ltd.,  Montreal. 
H.    W.    Petrie,    Toronto. 
I'rntt    .^.    Whitnev    Co.,    Dundas,    Ont 
Stone   Ti-H>l   it    Supply  Co.,    J.    R.,    Detroit.  Mich. 

MARKING    DEVICES 

Pritchard-.^ndrews  Co.   of  Canada,   Ottawa.   Ont. 
-Mattheirs,   Jas,    II.,    &    Co..    Pittsburgh.    Pa. 

MARKING  MACHINERY 

■  Brown.   Boggs   Co..  Hamilton.   Ont 
Foss  &   Hill   -Machy.   Co..   -Montreal- 
Martin    Machine  Co..   Greenfield.   Mass. 
Noble   &   Westbrook  Mfg.    Co..    Hartford,   Conn. 
Perrin.   Wm.    R..   Toronto- 

MEASURING  TAPES  AND  RULES 

James   Chesterman  &  Co..   Ltd.,   .Sheffield,    Eng. 
METALLURGISTS 

Can.   In.spection   &  Testing  Lab..  Montreal.   Que. 
Toronto  Testing  Laboratory,   Ltd..   Toixmto. 

METALS 
Can.    B.    K.    Morton,   Toronto,   Montreal. 
Dom.   Iron  &  Wrecking  Co.,  Ltd..  ̂ lontreal.  Que. 
-St.andanl   Machy.  .S:  Supplies.    Ltd..  Montreal.  Que. 

MILL  MACHINERY 
Alexander   Fleck,    Ltd..   Ott«wa- 

MILLING   MACHINES.    AUTOMA'HC 
Billon    Mach.    Tool   Co.,    Bridgeport,   Conn. 

\ 
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"MECOL" 
6"  Shell  End  Nosing 

Furnace 

We  manufacture  furnaces  for  all 

purposes  to  he  used  with 

any  kind  of  fuel 

The  Mechanical  Engineering  Company,  Ltd. 
THREE  RIVERS.  QUE.,  CANADA 

Wii*e 
Cloth 

tf  every  description 

We     make     Machinery 
Guards  of  all  kinds. 

Metal  Lockeri  for  Clothes 

Steel    Shelving  for   all 

purposes. 
Drop  a  line  for  full  details. 

CANADA  WIRE  & 
IRON  GOODS  CO. 
HAMILTON,     ONTARIO 

184  Man. '•1.  P  o 
.St. 

■"^IffiSfr-':^^- 

The 

B 
A 
R 
N 
E 
S 

D 
R 

L 
L 
S 

Complele  lina.      8-inch  lo  50-inch  (wing 

Gang  Drills. — Horizontal  Drills. 
SEND   FOR   CATALOG 

W.  F.  &  JOHN  BARNES  CO. 
104  Ruby  Slr««t  ROCKFORD,  ILL. 

C>n*d»n  A(.nt«     A.  R.  WILLIAMS  MACHINERY  CO. 
Toionlo.  W.nnip«t.  V«ncouT*r.  .nd  Si.  John.  N.B. 

WILLIAMS   &    WILSON.  Montr.. I 

//   uhal  yo rd  IS  not  odi 
/(uyr 

Direelory    o«d    urilr    adrrrlurrt    hitrii proper    hfodtnff. 
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HILLING   ATTACHMENTS 
Becker   Milling   Machine   Co.,    Boston.    Mass. 
John    Bertram    A:   Sons   Co.,    Dundas 
Bronn    &    Sharpe    Mfg.    Co.,    I'roTidence. Canada   Machinery   Corp.,    Gait,    Ont, 
Cincinnati  .Milling  Machine  Co..  Cincinnati. 
CleTelanU  ililling  Mach.  Co.,  Cleveland,  Ohio. 
FoM^niith    .Mach.   Co..    Hamilton,    Unt, 
Fox    Machine   Co.,    Jack.son,    Mich. 
Hardinge   Bros.,   Inc..   Chicago,   HI. 
Hendcy  Mach.   Co.,  Torrington,  Conn. 
Hinckley  Machine  Works,    Hinckley,    Wis. 
Eempsmitli    Mfg.    Co.,    Milwaukee.    Wis. 
Xiles-Bement-rond    Co.,    New    York. 
Pratt   &    Whitney   Co.,    Dundas.    Ont. 
Taft-Peirce    SIfg.    Co.,    Woonsocket,    R.I. 

HILLING    MACHINES,    HAND 
Hardinge   Bros.,    Inc.,   Chicago.    111. 
United   States   .Mach.    Tool    Co..   Cincinnati.    Ohio. 
Whitney    Mtg.    Co..   Hartford.  Conn. 

MILLING    MACHINES,    HORIZONTAL 
AND   VERTICAL 

Becker   .Milling  Machine   Co..    Boston,   Maaa. 
Brown    &   Sharpe    Mfg.    Co.,    Providence. 
John    Bertram    &   Sons   Co.,    Dundas 
Cleveland  MillinB  Mach.  Co.,  Cleveland.  Ohio. 
Canada   Machinery  Corp.,    Gait,   Ont 
I'otd-Sraith   Mach.   Co..  HamUton.   Ont, 
Foss    &    Hill   Machy.    Co.,    Montreal. 
Fox   .Machine  Co..   Jackson.  Mich. 
Carlnck-Walker    Machinery    Co..    Toronto.    Ont 
Oooley    &    Edlund.    Cortland.    N.Y. 
Hardinge   Bros..    Inc..  Chicago.    111. 
Kempsmith    Mfg.    Co..    Milwaukee.    Wia. 
R.  K.  LeBlond  Mach.  Tool  Co..  Cincinnati.  Ohio. 
XUes-Bemcnt-Pond  Co..   New  York. 
H.   W.    Petrie.   I.ti..   Montreal. 

H.'    W.     Petrie.    Toronto. Pratt    &    Whitney   Co..    Dundas.    Ont 
Riverside  Machinery  Depot.   Detroit.   Mich. 
Steploe.   The  John.   Co..  Cincinnati.   Ohio. 
rnited   States    Mach.    Tool    Co..   Cincinnati.    Ohio. 
Whitnev  Mfg.    Co..  Hartford.  Conn. 
,\     R     Williami   Machv.   Co..  Toronto. 

MILLING   M.\CHINES.   PLAIN, 
BENCH    AND    UNIVERSAL 
Becker  .Milling   Machine   Co..    Boston,    Mass. 
Bilton    .Marh.    Too!    Co..    Bridgeport.    Conn. 
Brown    Is.    Sharpe   -Mfg.    Co..    Providence. 
Canada   Machinery  Corp..   Gait.    Ont 
Cincinnati  MillinE   Machine  Co..   Cincinnati. 
Ford-Smith   Mach.   Co..  Hamilton.  Ont 
Foss   Ik   Hill    .MiichT.    Co..    Montreal. 
Fox    Machine   Co..    Jackson.    Mich. 
Garlock-Walker    .Machinery    Co..    Toronto.    Ont 
Garvin    Ma'-hiup    Co.    New    York. 
Gooley  &   Edhind.  Cortland.  N.Y. 
Hardinge  Bras..   Inc..  Chicago.   111. 
Hendey    Machine    Co..    Torrinston. 
Kempsmith    MfR.    Co..    Milwaukee.    Wis. 
LeBlond    Mach.    Tool    Co..    R.    K..    Cincinnali. 
NiIe«.Bement-Pon<l   Co..   New  York. 
H.     W.     Pntrie.    Toronto. 
Pratt   ft   Whitney  Co..   Dundas.   Ont 
Btoptoe.    The    John,    Co..    Cincinnati.    Ohio. 
A.   It-    Wil'iaTii«   Mnchv.   Co..   Toronto. 

MILLING   MACHINES.   PROFILE 
Brown    ft    Sharpe    Mfg.    Co..    Providence. 
Can.     F.iirhanks-Mor5e     Co..     Montreal. 
Foss   ft    Hill   iMachT.    Co..    Montreal. 
Garlnck-Walker    Machinery    Co..    Toronto.    Ont. 
Garvin    Machine    Co..    New    York. 
H.     W.     Petrie.    Toronto. 
Pratt    ft   Wliitnev  Co..   Dundas.   Ont 
River->ido  Machinery  Depot.  Detroit,  Mich. 

MILLING  TOOLS 
Aikenhead    Hardware  Co..   Toronto.   Ont 
Brown   ft    .Sharpe  .Mfg.    Co..   Providence. 
Pord-Smith  Mach,   Co..  Hamilton.   Ont 
Geometric   Tool   Co..   New    Haven.    Conn. 
Kempsmith    Mfg.    Co..    Milwaukee.    Wis. 
Tahor    Mfg.    Co..    Philadelphia.    Pa. 

MINE    CARS 
Can.     Fairbanks-Morse    Co..     Montreal. 
Cumming^  ft  Son.  J.  W..  New  Gla-sgow.  Canada. 
Jenckes    Mach.     Co..    Sherbrooke.    Que. 
MacKinnon.    Holmes   Co..    Sherbrooke. 
Marsh    ft    Henlhom.    Belleville,    Ont 
Modem   Toot  Co..   Erie.   Pa. 
Pratt   ft  Whitney  Co.,  Dundas.   Ont. 
Sheldons.    Ltd..     C.alf.    Ont 

•MINING    MACHINERY 
Can.      Fairbanks-Morse     Co..     Montreal. 
Cleveland  Pneumatic    Tool  Co.  of  Canada.  Toronto 
.Tenckra    Mach.    Co..    Sherbrooke.    Que. 
H.   W.    Petrie.   Ltd.,    Montreal. 
TI.    W.    Petrie.   Toronto. 
A.   R     Williams   Machy.   Co..  Toronto. 

MITTENS 
Hickory  Steel-Orip  Glove  Co..   Chicago,   III. 

MORTISING   MACHINES 
Canada  Machinery  Corp..   Gait.   Ont 
Garlock  Walker    Machinery    Co..    Toronto.    Ont 
New  Britain  Mach.  Co..   New  Britain.  Conn. 

MOTORS.   ELECTRIC 
Can.      Fairbanks-Morse     Co..     Montreal. 
Dominion    Machinery    Co..    Toronto. 
Garlock-Walker   Machinery    Co..    Toronto.    Ont 
Lancashire  Dynamo  ft  Motor  Co..  Ltd..  Toronto. 
H     W.    Petrie.    Ltd..    Montreal. 
R.   F.   T.    Pringle.   Ltd..  Toronto.   Ont. 
\'   n     WtHiams  Machv.  Co..  Toronto. 

MOTORS.  PNEITMATIC 
Cleveland  Pneumatic  Tool  Co.  of  Canada.  Toronto 
Garl'x-k  Walker    Machinerr    Co..    Toronto.    Ont 

MULTIPLE  INDEX   CENTRES 
Garvin    Marhlno    Cn  .    New    York. 

NAIL   MACHINERY 
Sleeper  .1:    Hartlev.    Inc..   Worcester.    MaM. 

NAME    PLATES,    BRONZE.    ETCHED    AND 
STAMPED 
Matthews.  Jas.   H.,  A  Co..  Pittsburgh.  Pa. 
Pritchard-Andrews    Co..    Ottawa.    Can. 

NIPPLE  HOLDERS 
Curtis  &  Curtis  Co..  Bridgeport.  Conn. 

NIPPLE  THREADING  MACHINES 
John    H.    Hall    &    Sons.    Ltd..    Brantford.    Ont 
Landis  .Machine  Co..   Wa>'nest)oro.   Pa. 

NITROGEN 
Carter    Welding    Co..    Toronto.    Ont 
L".\ir    Liqiiide    Soci/^ty.    Montreal.    Toronto. 

NUTS,    SEMI-FINISH    AND    FINISHED 
Canadian    B.    K.    Morton.   Toronto.    Montreal. 
Gait    Machine    Screw    Co..    Gait    Ont 
National- Acme     Co..     Cleveland.     Ohio. 

NUT  BURKING  MACHINES 
.National    Machy.    Co..    TilTin,    O. 
Petrie   of   .Montreal.    Ltd..    11.    W..   Montreal,   Que. 

NUT  MACHINES    (HOT) 
National    Machy.    Co..    Tiffin.    O. 
Petrie   of   .Montreal.    Ltd..    H.    W..   Montreal,   Que. 

NUT    FACING    AND    BOLT    SHAVING 
MACHINES 

Garvin    Machine    Co.,    New    York. 
National    Machy.    Co.,    TilTin,    O. 
Petrie   of   .Montreal,   Ltd..    H.    W..   Montreal,   Que. 
Victor    Tool     Co..     Waj-nesboro.     Pa. NUT  TAPPERS 
John    Bertram   &   Sons.    Dundas. 
Canada  .Machinery  Corp.,  Gait.  Ont 
Garvin    Machine    Co..    .New    York. 
Greenfield  Tap  &  Die  Corp..  Greenfield.  Mass. 
Hall.  J.    H..   &   Son.   Brantford.  Ont 
A.    B.   Jardine   &   Co..    Hespeler. 
Landis    Machine    Co.,    Wavnesboro.    Pa. 
Nation.al    Machy.    Co..    TilTin.    O. 
Petrie   of   Montreal,   Ltd..    H.    W..  Montreal.   Que. 

OIL.  DRAWING 
Elm    Cutting    Oil    Co..    Toronto.    Ont 

OIL   GROOVING   MACHINES 
National    Mach.    Tool    Co..    Cincinnati,    O. 

OIL    SEPARATORS 
Can.      Fairhanks-Mra-sc     Co..     Montreal. 
Sheldnns,   Ltd.,    Gait.   Ont. 
Smart-Tumer    Machine    Co.,    The,    Hamilton. 

OIL  STONES 
.\ikenhead    Hardware    Co..    Toronto.    Ont 
Carbonmdum  Co..    Niagara    Falls,    N.Y. 
Norton    Co..    Worcester.    Ma.ss. 

OSCILLATING  VALVE    GRINDERS 
(PNEUMATIC) 
Cleveland   Pneumatic  Tool  Co.   of  Canada.  Toronto 

OVENS    FOR    BAKING.    BLUING.    DRYING. 
ENAMELING.    JAPANNING    AND 
LACQITERING 
Brantfonl    Oven    ft    Rack    Co..    Brantford.    Ont. 
Oven   Eqnipment  ft-  -Nffg.    Co..   New  Haven,    Conn. 
WTi.'ting   Foundry   Equipment   Co..    Harvey.    111. 

OVEN  TRUCKS.   STEEL 
Brantford    Oven    ft    Rack    Co,.    Brantford.    Ont. 
MacKinnon.    Holmes    ft    Co..    Sherbrooke.    0"» 

Oven    Eqinnment    ft    Mfir,    Co,,    --         — Fonndrv   Eon ni. 
OVFNS    FOR    DRYING,    TEMPER    AND 
UNDER  TRl'CKS 

Brantford     Oven    ft-     Rack    Co.,     BranKord.     Ont. 
n,-»r    Fn";nment   X-   Mff    Co..    v«w  Ti,ren.    Conr 

OXT-ACETYLENE    WELDING    AND 

CUTTING 
Can.     Weldine    Works,     ^rnntreal.     Que. 
Carter    Welding    Co..    Toronto.    Ont 
Prpst-O-Lite    Co..    Inc..    Toronto.    Ont. 
Toronto    Wpldinc    Co.     Toronto.     Ont. 

OXT-ACETTLFNE    WELDING   AND 
CUTTING    PLANTS 

Carter     Wpl-lins    Co..     Toronto.     Ont 
T.VMr    T.iqiiide    Societv.    Montreal.    Toronto. 
Prp5t-n-T,ite    Co.,    Inc..    Toronto.    Ont 

OXYGFN    (SEF    ACPTYLENEl 
PACKINGS.   ASBFSTOP 

Bennett.   W.    P..   51    Montford   St.    Montreal.   Que 
Cleveland    Wire   Spring  Co..    Cleveland. 
New    Ttritatn     Mach      Co.,    New    Britain      Conn. 

PACKINGS,  LEATHER,  HYDRAULICS. 
ETC. 
Graton   ft-    Knight   Mfg.    Co,   Worcester.    Mass. 
William   R.    Perrin.   Ltd..    Toronto. 
H.     W.     Petrie.     Toronto. 

PAPER  MILL  MACHINERY 
BertTims.    Ltd..    Edinburgh.    Scotland. 
MacKinnon.    Holmes    ft    Co,    ,Sberbrooke.    Que. 
Sturievant    Co..    B.    F..    Gait.    Ont 

PATTERN   SHOP    EQUIPMENT 
Canada   Machinery  Corp..   Gait.   Ont 
Pot    Machine  Co  .    .Tsckson.    Mich. 
CarlockWalker    ■Machinery    Co..    Toronto.    Ont. 

PATENT  SOLICITORS 
Budden.    Hanbnrv.    A..    Montreal. 
Fetberstonhaugh    ft    Co..    Ottawa. 
Marion    ft    Marion,    Montreal. 
Rido.it    ft    Mavbee.    Toronto. 

PATTERNS 
Winnipeg  Gear  .S;   Engr,    Co..    Winnipeg.   .Man. 

PERFORATED   METALS   AND   ORNA- 
MENTAL IRON   GOODS 

Canada    Wire  &   Iron  Goods  Co..   Hamilton. 
PIG   IRON 

Hanna    ft    Co..    M.    A..    Cleveland.    0. 
Sleel    Co     of   Canada.    Ltd..    Hamilton.    Ont 

PIPE  CUTTING  AND  THREADING 
MACHINES 

Bntterfleld    ft-    Co..    Rock    Island,    Que, 
Can.     Fairbanks-Morse     Co..     Montreal. 
Curtis  ft   Curtis   Co..    Bridgeport.    Conn. 
Dominion    Machy.    Co..    Toronto.    Ont 
Foss   ft    Hill    Machy.    Co..    Montreal. 
Fox   Machine   Co..    Jackson.    Mich. 
Garlock-Walker  Machinery   Co.,   Toronto.    Ont 
Garvin    Machine    Co..    New    York. 
John    H.    Hall    ft-    Sons.    Brantford. 
A.    B.    Jardine   ft   Co..   Hespeler.    Ont. 
Landis    Machine   Co..    Waynesboro.    Pa. 
R,     >roDoucall     Co..    Gait 
H.   W.    Petrie.   Toronto. 

Wells  Bros.  Co.   of  Canada.  Gait.  Ont 
Williams    Tool   Co..    Erie.    Pa. 
A.    K.    Williams  Machv.   Co.,   Toronto. 

PIPE  RIVETED  STEEL 
The  Jenckes  Mach.   Co..   Ltd..  Sherbrooke.  Que. 
Toronto    Iron    Works.    Ltd..    Toronto. 

PIPE   CUTTERS,  ROLLING 
Curtis    &    Curtis   Co..    Bridgeport.    Conn. 
Jolin   H.    Hall   ft  Sons.   Ltd..   Branlfonl,   Ont 
H.    W.    Petrie,    Ltd..   Montreal. 

PLANER  JACKS 
Armstrong    Bros.    Tool    Co..    Chicago. 

PLANERS.    STANDARD    AND    R0'1;ARY John    Bertram   &   Sons   Co..    Dundas. 
Canada    Machinery    Corp..    Gait.    Oat. 
Can.     Fairbanks-Mor^e     Co.,     Montreal. 
Dominion   Machinery   Co..    Toronto. 
Foss   &    Hill    .Machy.    Co..    .Montreal. 
Gardner.    Robt.    &    Son.    Montreal. 
Garlock-Walker   Machinery   Co..    Toronto.   Ont 
Garvin    Machine    Co..    New   York. 
Hamilton   Machine  Tool   Co..    Hamilton,   Ohio. 
Morton  Mfg.   Co.,   Muskegon  Heights,  Mich. 
Niles-Bement-Pond  Co..  New  York. 
Petrie   of   .Montreal.   Ltd..    H.    W.,   Montreal,   Qu 

H.    W.    "-■-•-   

lA'hitcoi 

Mass. 
PLANING   AND  SHAPING  MACHINERY 
Canada    Machinery*    Corp.,    Gait,    Ont 
Can.     Faiibanks-Morse     Co..     Montreal. 
Fo.ss    &   Hill    IHchy.    Co..   Montreal. 
Garlock-Walker    Machinery    Co..    Toronto.    Ont 
Garvin    Machine    Co..    New    York. 
Hamilton   Machine   Tool  Co..   Hamilton.  Ohio. 
Niles-Bement-Pond  Co..  New  York. 
Petrie  of  Montreal.   Ltd..   H.   W..  Montreal.  Que. 
H.     W.     Petrie,    Toronto. 
Riverside  Machinery  Depot.   Detroit.  Mich. 
eteptoe.    The   John.    Co..    Cincinnati,    Ohio. 
A.    R.    Williams   Machy.   Co..  Toronto. 

PLANING   MILL   EXHAUSTERS 
Can.   Blower  ft  Forge  Co.,   Kitchener,   Ont 
Sheldons.    Ltd..    Gait,    Ont 
Niles-Bement-Pond   Co.,   New  York. PLIERS 

Aikenhead     Hardware    Co..     Toronto.     Ont 
Canadian    Billings    &    Spencer,    Ltd..    Wclland. 

PLUG   MILLERS 
Banfield.    Edwin    J..    Toronto. 

PRESSES.  ARBOR 
Atlas    Press    Co..    Kalamazoo.    Micb. 
Hannifin    .Mfg.    Co.,    Chicago.    111. 
Metalwood    Mfg.    Co..    Detroit.    .Mich. 

PRESSES.    BROACHING,    FORGING    AND 
FLANGING 

Atlas   Press   Co,,    Kalamazoo,    .Mich. 
E.    W.    Bliss    Co..    Brooklyn.    N.Y. 
Ferracute    .Machine    Co..    Bridgetnn,    N,J. 
Metalwood    Mfg.    Co..    Detroit.    Mich. 
Tnl.^o    .Machine    ,«:    Too!    Co..    Toledo. 

PRESSFS.  CAM.  TOGGLE.  EYELET 
Baird  Machine  Co..  Bridgeport.  Conn. 
Consolidated    Press    Co.,    H.a.stings.    Mich. 
Toledo    Machine    ft-    Tool    Co..    Toledo.    O. 

PRESSES   FOR    SHELLS 
Atlas   Press   Co..    Kalamazoo.    Jlich. 
Charles  P.    Elmes  Eng.   Works.  Chicago. 
Dominion    Machinery    Co..    Toronto 
Ferracute    Machine   Co..    Bridgeton.    N.J. 
Foss   ft   Hill   Machy.    Co..   .Montreal. 
Oa-T'v-'<.WalV»r   Aiach'nery    Co..    Toronto.    Ont 
Metalwoo-1  M'lr.   Co..  Detroit.  Mich. 
William    R.    Perrin.    Ltd..    Toronto. 
Petrie   of   Montreal.    Ltd.,    H.    W.,    Montreal.   Quo. 
w      w      Petrie.    Toronto. 
Wr^t    Tire   Setter  Co..    Rochester.    N.Y. 

PRPSSES.    FILTER 
wnilsm    R,    Perrin.    Ltd..    Toronto. 

PRESSES.    DROP    AND    FORGING 
W.    TT,    Banfield    ft    Son.   Toronto. 
F-    W,    Bliss    Co..    Brooklvn.    NY. 
Brown.    Foggs  Co  .    T.td..   TTamilton     Canada. 
Charles    F.    Elmes    Eng.    Works.    Chicago,    Ml. 

Can.     Fairbanks-JInnse'  Co..     Montreal. Erie  Foundry  Co..  Erie.  Pa. 
Niles-Bement  Pond   Co.,    New  York. 
■William    R.    Perrin.    Ltd..    Toronto. 
Petrie   of   Montreal.    Ltd..   H.    W..   Montreal.   Que. 
yr.     W.     Petrie,    Toronto. 
Toledo   Machine    ft-   Tool   Co..    Toledo. 

PRESSES.   HYDRAULIC 
.Tnhn    Bertram    ft    Sons   Co.,    Dundas. 
Charles    F.    Elmes    Eng.    Works.    Chicago,    ni, 
Domviion  .Machv,   Co..  Toronto.  Ont 
Ferracute    Machine   Co..    Bridgeton.    N.J. 
Met.alwoo-l  Mfg.   Co..  Detroit.  Mich. 
NilesBement-Pond  Co..   New   York. 
William    R      Perrin.     Ltd..    Toronto. 
Petrie   of   Montreal.   Ltd..    H.    W.,    Montreal.   Que. 
H.     W.     Petrie.     Toronto. 
Toledo    Machine    ft    Tool    Co..    Toledo. 
We.st   Tire   Setter   Co..    Roi-hester.    N.Y. 
A.   R     Williams   Machv.   Co..   Toronto. 

PRESSES.   H'i'DRAlTLIC   DIE   STAMPING 
Standard  Machv    ft  Supplies.  Ltd..  Montreal.  Que. 

PRESSES.  PNEUMATIC 
Metalwoo-l   Mfg.  Co.,   Detroit,  Mich, 
Toledo    Machine    ,^-    Tool    Co.,    Toledo. 

PRESSES.  POWER 
Baird    Machine   Co..    Bridgeport.    Conn. 
E.    W.    Bliss   Co..    Brooklyn.   N.T. 
Brown.    Boggs   Co..    Ltd..    Hamilton.    Canada. 
Canada    .Machinery   Corp..    Gait.    Ont 
Can.    Fairbanks-Morse   Co..    .Montreal. 
Consolidated    Press   Co..    Hastings.    Mich. 
Charles  F.    Elmes  Eng.   Works.  Chicago.   IlL 
Garlock-Walker    Machinery    Co..    Toronto,    Ont 
William   R,    Perrin.   Ltd.,   Toronto. 
Petrie   of  Montreal.   Ltd..    H.    W..    Montreal.   Que. 
H.     W.     Petrie.    Toronto. 
.Riverside    Machinery    Depot.    Detroit.    Mich. 
ToWlo    Machine   ft   Tool   Co.,    Tole<lo. 
A.   R.    Wnilams  Machy.  Co..  Toronto. 
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UNIFORMITY— With  a  G.  ̂   B.  Furnace 

Ciilbcrt  ̂   Barker  I'liriiaccs  q'wc  a  unifonii  temperature — an 
essential  in  the  proper  hardeninji.  teniperinjj,  annealing  or  case- 
hardening  of  dies,  milling  cutters,  taps,  punches  and  like  tools. 

There  is  a  G.  &  B.  Furnace  for  your  class  of  work — over  lOO 
t\pes  and  sizes — many  of  them  arc  in  stock  for  immediate 
delivery.    Look  over  your  heat-treating  department  to-day;  send 

us  your  requirements  and  let  us  quote  on 
a  furnace  adapted  to  your  needs. 

For  over  half  a  century  we  have  studied 
the  heat-treating  of  metals  with  gaseous 
and  liquid  fuels.  Put  your  heat-treating 
problems  up  to  us. 

(Catalog  24  describes  the  line.  Send  for 
it  to-day. 

Gilbert  Qi>  Barker  Mfg.  Co. 
West  Springfield,  Mass. 

Canadiiin  Accnis: 

WILLIAMS  cSi.  WILSON.  Limited.  Montreal.  Que. 
JAMES  DeVON  227  Davenport  Rd..  Toronto,  Ont. TYPE  C-25  FURNACE 

'iimiMii  III  II  iiiiiiiiirii  II I II II  iiiMiiiMiiiu  I  iiii.irii.il  iiiuiiiiiiiiiiiiiiiiiim 

!t.««.*.BJJ..B.m..B-.a«-JJ.^ 

4—1 Providing  the 

Proper 
Thermometer 

201    Roral  Bank   Buildii 

Toronto,   Orl. 

A  Problem  for  You? 

Why  not  put, it  up  to  us? 

W'e  know  your  needs  and 
im-ft  them  squarely  with 
accurate,  servicable  Ther- 

mometers for  your  every 
requirement. 
We  are  specialists  in  the  manu- 

facture of  H.  &  M.  Type  Ther- 
mometers, Hecording  &  Index 

Thermometers,  Automatic 
Temporalure  and  Pressure 

Re^lators,  Mercury  Vacuum 
ana  .\bsolute  Pressure  Gauges, 
Knixravcd  Stem  Thermometers, 
HviTometers,  Thermo-Flectric 
and  Radiation  Pyrometers. 
Illuitritlon  li  ot^cot  Self  Contained 
Rcrordinir  Thcrmonictcr  No.  «100  u- 
piTuKy  idtptcd  for  Cold  Storage 
Hoomi.  but  one  of  ni»njr  •pplicationi 
howiver. 

Mark  fhn:-  Evrry  Thrrmom<-ti-r  brar- 
inu  II  ir  M.  /ire*  makes  hon..i claim 
to  juprrmacjr  because  every  manu- 
firiurlnu  atop  is  carefully  worked  out 
in    detail,    appllcatlona    caretullr \liidlrd. 

Tui  rovr  probkm  up  10  aa.    Our  expe- 
ri.  ri.e  will  prove  very  valuable  to 
>  "U.  — thta  we  arv  lurr. 

The  HB,h4  Division. 

Taylor  /nstrumenl  Companies — 

Rochester.  N.Y.' 

Exact  j 

Temperature     | 
Measurement    i 

In  all  boat  troatmont  oporations, 

Thwing  Pyromoters  fill  every  require- 
ment. Acfurntc  to  a  hiRh  lioprpo.  thry 

still  have  all  tbo  ruggoil  durnbility  to 

withstaml  the  hnril  usa(jp  of  tln'  tool- 
room,  the  steel  mill  ami  similar  places. 
Thwing  Instruments  are  btiilt  in  both 

the  Indicating  ami  Rerording  Type, 

giving  up  to  12  readings  on  a  single 
rceorder. 

C«l«lot  No.  8  dxcribo*  tbo  on- tirolino.      Wrilo  lor  your  co»r. 

Thwing     Instrument     Co. 
34lkSl.  A  l.>ncatlot  A.e..  PhiUd'Iphi*.  Pa. 

H    any ntrrtUt    jfou,    Irar    it 
;i;iiiiiuii:i:iiniiiii!iiiniiiniiin:i:i!i:i:::;iiiiii:i;i; 
(    Boir    and    plaet    tritk   Irttrrt  to  fir  anivrrtd. 

liiiiaiuiuuS 
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PhlladalvUa. 

PRESSES,    BALING 
WillUm  B.  Perrin,  Ltd.,  Toronto. 

PRESSES,    SPRING    FOOT 
Brown,    Boesa   &   Co.,    Hamilton,   Ont. 
Consolidated    Press  Co.,    HastinffS,    Mich. 
Toledo    Machiue    &    Tool    Co.,    Toledo. 

FKli;»SfcS,     BOKJilW 
Baine*.    \V.    F.    &    John.   Co.,    Roekfotd,    OL 
Ferracute   Mach.    Co.,   Bridgeton,   N.J, 
Hm.    H.    Icrrui.    L.U1..    Tocuuio. 

FRKSSE8,    TKIMMINU 
Conaolidated   Press  Co.,   Uaatinfa,   Mioh. 
Erie   Fcrandry  Co..   Eri^-    ft- 
Ferracute   Mach.    Co.,    Bridgeton,    N.J, 

PR01'KL,I.EK8 
Kennedy  &  Sons,   Wm.,   Owen  Sound,   Ont. 

PIJI^L,EVS 
American    Pulley   Cc., 
Balrd   Machine  Co,,    Brid«ii*n, 
Bernard    Industrial    Co.,    Fortierville,    Que. 
Brown   A   Hbarpe  Mfg.  Co.,    ProridaaH.   BL.L 
Can.   Bond  Banger  A.  CpU.   Co.,    AluaodriA,   Oat 
Can.    FaiiT>ajQKB-Mor»«  Co..    kloatraal. 
Dominion    Machy.    Co..   Toronto.   Ont. 
The  Jenclies  Mach.   Co.,   Ltd.,   Sherbrfrjke,  Qua. 
Wm.    Eennedy  ,.t  Sons.   Ltd.,  Ow«b  Souad.   Out. 
Petrie   of   Montreal,    Ltd..    H.    W.,   Montreal,   Que 
H.    W.    Patrie.    Toronto, 
Poritire  Clutch   A    PuUei    W»rks.    Ll»...   Tarn'* 
SUndnrd    Machy.  &  Supplies,  Ltd.,  Montreal,    Qua. 
The    Smart-Turner    Mach.    C^,    RaKUUm. 
A.    R.     Willianm    Michy.    On.      TorsKto. 

PULLEYS,  FRICTION  CLUTCH. 
American    Pulley    Co.,    PhUadelphia.    Pa. 
Baird    Machine    Co.,    Bridgeport,    Conn, 
Petrie   of   Montreal.   Ltd.,    H.    Vf..    Montreal,   Qu& 
H.    W.    Petrie.   Toronto. 
PositiTe    Clutch    Ic    Pulley    Works.    Toronto. 

Bernard   Industrial  Co..  A.,   FortierrilJe,  Que. 
rCLL,EY     .lI.^CHINERT, 
DRILLING    AND    TAPPING 

Can.     Fairtaanki'Morse    Co..    Mistival. 
Cincinnati    Pulley    Mchy.    Co..    Cincinnati.    Ohio. 
Wells    Bros.   Co.    of   Canada,    Oalt.    One 

PUMPS,     AIR 
The  Jenokea  Mach.   Co..  Ltd.,  Sherbroake.  Qna. 
Smart-Turner    Mach.    Co..    BajBlltOB. 

Pl'MI-.s.     CENTKIFCOAL 
Can.    Blower   &    Foixe   Co..    Kitchener.    Omt 
Can.     lnger«oll-Rand    Co.,    Sherbrooka,    Qua. 

Sheldons,    Ltd.,    Gait,    Ont, 
Rmart-Tumer    Murhine    On..    HAiaflifl«.    Oat. 
SturteTant   Co..    B.    F..    Gait.    Ont. 

PUMPS,   FUEL  OIL 
Trahem   Pump  Co..    Rockford,   lU. 

PlI.HP.'i.     HIGH     PRESSCRB 
Blake   Pump   &   Condenser   Co..    Flt<diburi,    >I«m. 
Charlm    1'     Elrne*    Bmg.    Work*.    Cklntcs. William    R.    Perrin,    Ltd.,   Toroote. 
Smart^imer    Mach.    Co..    HamfltoB. 

PUMPS,    ALL    KINDS 
Blaka  Pump  t  Condanaer  Co.,    Fitebburf,   Htm. 
Can.    Blower   &    Forge   Co.,    Kitchener.    Umc 
Charlea  F.   Elmea  Eus.   Works,  OUaaco. 
William    R.    Perrin.    Ltd.,    l^^rvato. 
H.   W.   Petne.  Toronto. 
Th«  Smart-Turner  Mach.  Oa.,   HMafltm. 
A.    R.    wniiams  Jiachy.  0«..   Toi«b«& 

PUMTS,     HYDRAULIC 
Blake  Pump  &   Condenser  Co.,    Fltchbui(,   Mas. 
Charleo    P.    Elmee    tbt-    Warka.    Ckieasa,    BL 
MeUlwood   Mfg.  Co.,   Detroit,   Mich. 
Smart-Turner     Mach.     Co.,     Hamilton. 
Wm.    R.    Perrin,    Ltd.,   Tonmla. 

PUMPS,    LUBRICANT   AND   OIL 
BafleTue   indu«trm   Famaoe  Co.,    Detroit,    Mioh. 
Eoper.   C.    F..   Co.,    Hopedale.    Mass. 
Trahem   Pump  Co.,   Rockford,  111. 

PUMP     LEATHERS 
Can.   B.   K.   Morton,  Toronto,  MootnaL 
Graton    &    Knight    Mfg.    Co.,   Worcestar,   Slaaa. 

PUMPS.   ROTARY,    POWER    DRIVEN 
Trahem   Pump  Co..    Rockford.   Ill, 

PUNCHES     AND     DLBS 
W.    IL    Banfleld   A   Sons,   ToranI*. 
E.    W.    Blias  Co..    Brooklyn,   N.Y, 
Brown.    Bona  Co..   Ltd.,    Haalltaa.    Oioada. 
OUL    Blower  A   Foite   Co..    Kitchener.    «:>»u 
Ferracutc    Mach.    Co..    Bridgeton,    N.J, 
Can.     Kairbanka-Morsa    Co,,    lilaaitiaai 
Gardner.    Robt.    A    Son,    UootaaaL 
A.    R.    Jarrtine   A   Co..    HaapelaT,   OmL 
MuUiner-Enlund    Tool   Co.,    Syracuse.    N.Y. 
Petrie   of   Montreal.   Ltd.,    H.    W„  MostTaal,   One. 
H     W.    Petrie.    Toronto. 
Pratt   *   Whitney  Co..    Dundaa,   0->*. 
Tol«d,i  Mnchlne  A  Tool  Co..  Tola*).  O. 

PUNCHES,      POWER 
Jahs   Bertram  A  Boom  Oa.,   Uondia. 
■Baa.    B.    W..    Co..    BrooWyn.    N.T. 
Brown.    BoKin  Co..    Ltd.,   HamHtno.    OanaAa. 
Oana>ta   Machinery  Corp..   Gait.   Ont. 
roniolldaled    Press  Co..   Hastinics,    Midi. 
Ferrsrute    Mach.    Co..    Brideeton,    N.J. 
NIlea  R»m»iit-PoDd  Co.,    New   Tork 

PUNCHING    MACHINES.    HORIZONT/  i: 
Bertrams.   Ltd.     IWtnbunth,  RooUaad. 
John    Bertram   A   flona  Co..    T>undaa. 
Canada    M«chln»^   Cnrp.,    Gait.    Ont 
Bllaa.     B     W..    f  n. ,    Bi™J,1vn      V  Y. 
TtTown.    Boc»«   On  .    Ltd..    TTarnllton.    ̂ na'la. 
vne«.Il,^   n<  I'n-J  <V     V"  T,>^ 
W.    A.  Whitney  Mfl,  Co..  Rockfoirt.  HI. 
PrRIFYIVO    \sn    SOFTENING 
APPARATrS 
Sralfe   A    ann«    Co.    Wm     R..    PlttJ<bnnh     Pa 
PYROMETERS 
•*n»Tne   Industrial    Flimaoa  Co.,    Detroit,    MIeh. 
■as.   Hcakiaa.   Ltd.,   WalkerrOlc,   Oat. 

Ilola,   Herman    A,,   1    MadLson    Aye,,   New   Tark. 

Shan  Inatntmnt  A  iMf|.  Co.,  Naw  Tack  Oltr. 
n.    E.    Streeter,   New   Birks   Bldg.,    Montreal,    Que. 
Taylor   Instrument   Coe. ,    Kooheater,    H.Y. 
lowing   Instrument  Co.,   Philadelphia,   Pa. 

QUAKTEHINU    MACHINBH 
John   Bertram  A  6oaa   Co.,   Dundaa. 
NU«>~B«ment.Pond   Co..    Nerw    York. 

BAILING,    IRON    AND    BRASS 
(SEE    GUARDS) 
RAIL    BENDERS 
NUea-B«m«nt-Pond   Co..    Naw    York. 

RAILROAD    TOOLS 
Caa.    Falrbanki^oiae   Oo.,    MontraaL 
Gumming  A  Son,  J.   W.,  New  Glasgow,  Oaaada. 
NUaa-Baaiant  Pond   Oa.    Naw    York. 

RAILS,     STEEL 
Gumming  A  Son,  J.  W.,  New  Olasgaw,  OaMda. 
RATCUBTS 

Kayatcaia    Ufg.   Co.,    Buffalo,    N,Y. 
RAW    HIDE    PINIONS    (SBB    OXABO* 
REAMER    FLUTING    MACHINES 

Oarrin    Uaehina    Co.,    New    York. 
REAMERS,    ADJUSTABLE 
Oaa.   FairbankS'MorM  Co.,   Montraal. 
Olaraland  Twist   Drill   Co.,  Olavaland. 
Monje  Twirt   Drill   A   Michine   fv..    New   B4>ilfnnt. 
Osbom    (Canada),    Ltd.,   Sam'l,    MontrMi,   Que. 
Pratt   A    Whitney  Co..    Itundaa.    Ont 
Standard    Machy.  A  Supplies.  Ltd.,  .Montreal.    Que. 
H.    E.    Strccter.    New   Kirka   BWg.,    Montreal,   Que. 
Wtiltman  A   Ramea  Mfa.   Co..   St    CatnanoM,  unv 

REAMERS,    BRIDGE,    EXPANDING 
AND    HIGH    SPEED 
Aikenhaad    Hardware   Co,,    Toronto.    Oat. 
Bnttarfleld   A   Co..    Roc)'   taland.   Que. 
Han.     Fairtmnka^MoTae    Co..     Montreal 
Olai-k    Equipment    Co  ,    Buch.iiian.    Mich. 
Cleraland  Twiat   Drill   Co.,  Clereland. 
Illinois   Ton]    Works.    Chdcatro.    111. 
^IcKenna    Brothers.    Pittsburgh,    Pa. 

Osbom    (Canada,    Ltd..   Sam'l.    Montreal,   Que. R.    B.    T.    Pringle,    Ltd..   Taronto.   Oat. 
RE.^MERS,    PIPE.    CYLINDBB 
AND    LOCOMOTIVE 
Morsa  Twist  Drill  A   Machine  Oa.,  Naw   Badtoid. 
H.    W.   Petrie,   Toronto. 
Pratt   A   Whitney  Co..   Dundaa.   Ont, 
Bntterfleld    *    Co.,    Bocfe    Island.    Qna, 
Can     Falrbanka-Moiwe  Co..    Montreal. 
CleT«land  Twist   Drill  Co  .    Olereland. 
Mone  TwW   Drill   *   Murhine  CV>  .   Naw  Badiard. 
PraM  A   Whitney  Co..   Dundaa.   Ont 

REAMERS.    STKET.   TAPER 
AND    SELF  FEEDING 

Butterfteld   A   Co..    Rock   Island.   Que. 
Oan.    F«irbank<»-Mo"«p  On.     Montreal 
Wark    Equipment    Co.,    Buchanan.    Mlek. 
Clerelaad   Twiat   Drill   Oo..   Cle viand, 
nilnni.!    Tool    Works.    Chicago.    III. 
A     R.   Jardlne  A  Co..   TTesT>el«T.   Ont 

VoT»  Twl»t   Drill   ft  Machine  <'•>..   New  Bedford. H.    W.  Petrie.  Tororvto. 
P^tt   »    Whifnev   Co.    l>tindn«     Ont 

REAMING   MACHINES.    l>NErM\TIO 
d^reland  Pn«t:matic  Tool  Oo.  of  Canada,  Toronto. 
Garlook-Walker    Machinery    Co..    Tortmto,    Ont 

RECORDING    INSTRUMENTS 
Bristol   Co.,    Waterbury,   Conn. 
Taylor    Instrument    CSc,    Rochester,    N.Y. 

REGULATORS.     PRESSURE, 
TEMPERATURE 

Can.    Fairhanks-Morse   Co..    Montreal. 
Tavlfir   In.-f^irnent   Cos..    Rochester,    N.Y. 

RESPIRATORS 
Strong,    Kennard   A    Nutt  Co.,    ClcTeland,   Ohio. 

BITVT   MACHINBS 
Bilton    Mach.    Tool    Co.,    Bridgeport,   Conn. 
Can.    Blower  A   Fonre   Co.,    Kitchener.    Ont 
Grant    Mfg.    A    Mach.    Co..    Bridgeport.    Conn. 
NaUaaal   Mashlasry  Oa.,   Tiffin,   O. 
H.    W.    Petrie.    Ltd..    Montreal. 

RIVKTA,    TUBULAR.    BIFURCATED 
PaifaiMi    A   BnUoeh   Oa,    Ganano^ua. 
StM<   On.   tl  Canada.    Ltd.,    Hamilton.    Ont 

»ITETS.    IRON,    COPPER    AND    BR.A8S 
AfkanJiead    Hardware   Co.,    Toronta,    Ont 
Panneatar  A  Ttnlloeb  Co..  Ganaaa^ia 
•taeJ   (V  of  Canada.    Ltd..   Handltno     Ow«, 

RTTETERS,    PNEUMATIC.    HYDRAULIC, 
n*MMER.   COMPRESSION 

Can.    FaltlianfV'MoTwe  Oo,,   Montreal. 
Can.     InaemoU-Rand    Co..     ftherhrnoke      One 
CteTrla?v1  Pnaumatir  Tool  Co,    nf  Canada    Tnrrwtff 
Oarlock-Walker    Vlaohy.    Co..    Ltd..    To-wito.    Ont 
Independent    Pneumatic    Tool    rn  .    Chicam.    HI. 
Nllaa-Baanant-Pond  Co..   New  York. 
H.    W.    Petrie.    Toronta 
R.    E    T.    Pringle.    Ltd.,   Toronto.   Ont 
RIVETING   MACHINES,   ELASTIC 
ROTARY    BLO>V 

Grant    Mfg     A   Machine  Co..    Brldjreport.   Coaa. 
H1rh-9peed    Hammer   Co..    Rocheater.    N.Y, 
T*     B,    Shuater  Co..    New   TTaren.    Coon. 

WOT,T,«.   BENDING   AND 
"TRAIOHTENINO 

TnSn    Bertram   A   Sona  Ca.    Dundaa. 
W'-'.wn.    Bofwa    Co.    Ltd.,    TTatnlltnn     Canada. 
r^anada    Machlnerr    Cerrp.,    Gal*     Ont. 
vn>^p,m»nt.Pnnd  r-,,,,   v^   t—v 
Totado    Maehlne    A    Tnol     Co..    Toledo 

ROT.US.   CRUSHING 
The   lenckea    Mach.    Co.     T.M  ,    ah.rhrooke     Qna 

RmitER    MILT.    MACHIVT-RT Bertrams.    Ltd..    Kdlnbnrrh.    Scotland 

RULES 
Brown  A  flharpa  Mfg.   Co..   Prorldence 
Jamas  Ch«item>«n    A   Co..    Ltd  .    Sheffield.    Sng. 
L.  S.   Rtarrett  Co..    Athoi    Mass 

SAFETY   APPLIANCES 
Strong,    Kennard   A    Nutt   Co  ,    Clereland,    Ohio. 

SAFETY  APPLIANCE  GOGGLES 
T.    A,    Wilson,    Reading,    Pa. 

SAND   BLASTS 
Ourtia   PstumaUe  UachlnaiT  Co.,   St   Lvnia,    Ma. 
1^  Janckea  Mach.  Co,.  Ltd.,  Shattrooka.  (ta». 

AANIXINU    MACHINES 
Oanada  iiachlnary  IJorp.,   QaU,  Ont. 

»A\V    MILL    MACUINERY 
Oan.    Jr'alrbanka-Aioiaa    Ca,    UonUeaL caiuula  Ma£tuneij    Corp.,    taaik,    uuu 
uxMiiimuD   Macnj.    Vi,.,    Torout^j,   kjuu 
uarUMet,    kUMl.    A    aon.    Uovtraat 
Curtis    Pneumatic   Machy.    t^o,,   St    Louia,   Mo. 
tl.    W.    fitri.,    Ltd.,    ilontiwO, 
H.    \y,  I'aina,   Toroats. 
A.    R.    WiUiama    Machy.    Co.,   Toroata 

DAWS,    CIRCULAR   METAL 
Espen-Lucas    Mach.    Works,    Philadelphia,    Pa. 
iioBtai   a«w  dc  Mactiinu  Co.,  Putatourg,   fa. 
Napier    Saw    Worlts.    Springlleld,    Mass. 
Tabor   Mtg.   Co.,    Philadelphia,    Pa. 

SAWS,    HACK    (SEE    HACK    SAWS) 
SAM  a,    IN&EHTEU     TOOTH 
Hunter   Saw   &    .Vlach.    Co.,    Pittsburgh,    Pa. 
Napier    Saw    \Vork.s.    Spriu£fleld,    Mass. 
Tabor  Ulg,   Co.,   PhUadalpma.    Pa. 

SAW  MACHINES 
Napier    Saw    Works.    Springfield.    Mass, 

SAWS,  BAND  AND  COPING 
Napier    Saw    Works,    Spiinslield,    Mass, 

SCLiiltOsCOPEC 
Shor.    Inatmment   A    »llg.    Co..    Naw    Tork   Olty. 
H.    E.    Streeter,   New   Birks   Bldg.,    Montreal,    Que. 

SCREW  MACHINE  PARTS 
Jotinson   Mach,    Co.,   Carlyle,    Mancheatar,   Ooaa. 

SCREW   MACHINE   PKODUCl'S Gait    Machine   Screw   Co.,    Gait,   Ont 
k^astcra   Maah.   !icrew  Corp,,  New  HaTca,   0«iim. 

SCREW  MACHINES,  HAND.  AUTOMATIC 
Brawn  A   Sharpe   Mfg.    Co.,    Pioridenoa,   ILL 
Dan.   Fallen ka-,Moras   Oa.    MontrMl, 
Foster    Machine    Co.,    Elkhart,    Ind. 
Uarlock-Walker   Madly.    Co.,   Ltd.,   Toronto,   Oat 
Oandn   Maohina   Oo.,    New    Tork 

A.   B    Jardina   A  Co.,    Heapelcr,' New  Briuln  Machine  Co.,  New  Britain,  Caaa. 
Petrie  of  Montreal.    Ltd.,    H.    W..   Montreal,   Quo. 
H.     W.    Petrie,    TonoBto. 
Pratt  &   Whimey  Co.,    Duadaa.    Ont 
Rirett   Lathe   &   Grinder  Co.,   Brlghtoa,    Maa. 

SCREW  MACHINES,   AUTOMATIC, 
MULTIPLE  SPINDLE 

New    Britain    .Machine  Oo..    New    Britain,    OaoL 
Riverside    Machinery    Deijot.    Detroit,    Mich. 

SCREWS 

Can.   B.    K,   Morton.  Toronto,   Montreal. 
Gait    .Machine   Screw    Oo..    (Jalt.    t»nt 
National-Acme  Co..   Clereland.   Ohio. 
Steel    Oo.   of   Canada.    Ltd.,    Hamilton.   Ont 

SCREW    PLATES 
Buttet«eld  A   Oa,   Rock   laland.  Qua. 
A,    B.    Jaidiae  A   Co.,    Hespeler. 
Mone  Twiat  Drill   A  Machine  Co.,   New   Bsdfaad. 
'Veils    Braa,   Oa    ot    Canada,    Gait,    Ont 

SCREW  SLOTTERS 
Oarvin   M.-ichine  Co..   New   York. 
Pratt   &    Whitney  Co.,    Dundas,   Ont 

SECOND-HAND   MACHINERY 

Davis    Machine  Tool   Co.,    W.    F.,   New   York. 
Dominion  Machinery   Co.,    Toronto. 
Foss  A   Hill   Machv.   Co..   Montreal. 
Hill.    (Tlarke  A   Co..  Chicago,    111. 
McCabe,   J.    J.,   New   York.   N.Y. 
New    York    Machinery    Exchange,    New    York. 
H.   W.    Petrie.   Toronto. 
Riverside   Machv.    Depot.    Detroit.   ̂ lich. 
Strelinger  Co..    Chas.    A..    Detroit,    Mich. 
Stocker-Rumely-Wachs.    Chicago,    111. 

SET    SCREWS,    SAFETY 
.\ikenhead   H.trdware  Co..  Toronto,  Ont 
Allen   .Mfg.   Co..    Hartford,   Conn. 

SHANKS.    STR.AIGHT    AND    TAPER 
Jaooba  Mfg.    Co.,    Hartford,   Conn. 

SHAPERS 
John  Bertram  A   Sons  Ca,  Dundaa. 
Can.    Fairbanks 'Morse    Ca,    MontreaL 
Canada   Machinery  Corp.,    Oalt,   Ont 
Foes   A   Hill   Machy.    Co,,    Montreal. 
Gardner.   Robt.  A  Son.  Montreal, 
Hendey    Machine    Co..    Torrinirton.    Conn. 
namilton    Mach.    Tool    Co..    Hamilton,    Ohio 
Petrie   of    Montreal,    Ltd..    H.    W„    Montreal.   Que. 
H.    W.    Petrie.    Toronto 
Rhodes    Mfg.    Co..    Hartford.    Conn. 
steptoe   Co.,   John.   Cincinnati.   Ohla SHAFTING 

Can,  Bond  Haniter  A  Coupling  Co..  Alexandria,  Ont 
Can.    Falrbanki  .Mois«    "<,..    Montreal. Can.    Drawn   Ste^-l    Co..    Hamilton.    Ont 
Garlock-Walker   Machy.   Ca,   Ltd.,   Toronto,  Ont 
The  Jenckes  Mach    Co,.  Ltd..   Sherbrooke,  Qoa. 
NileaBementPond      o.    New    T  irk. 
H.    W.    Petrie.    Toronto 

Pratt    A    Whitnev    Co..' Dundas.    Ont Strelinger   Co.    Chn.i.    A.,    Detroit,    Mich. 
A.    R.    Winlanu    Machy    Ca.   Toronto. 

SIIARPEMNC.    STONES 
Carborundum  Co..   Niagara  Falls,  N.T. 
Norton   Co..    Worcester.   Maaa. 

SHAVINGS,    .>iEP.\RATORS 
Can.    Blower   A    Forge   Co.,    Kitchener,   Ont Sbfldonii.   Ltd..    Oalt.   Ont 

SHEARING    M.\CHINES,    ANGLE    IRON, 
BAR    AND    GATE 
John   Bertram  A  Sena  Co,,   Dundaa. 
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DROP  rORGING 

Tool  Dressing  Furnace  that 
Cuts  Operating  Costs 

hp 

ready  for  It, 
liown  the  ccwit  of 

oi>«ratloD  Iremrn- ilcHisly  —  lncr«AA(it 
the  output  OTcr  a crtfil  or  coke  fur 
Bftoe,  too.  T^at 
la      what      t  h  r> 

Tate-Jones 
TOOL  DRESSING 

FURNACE  WILL  DO. 

It  is  stronffly  built 
furnace  o  f  propcrlv 
ribbed  and  flansol 
raAt  iron  plates  aiul 
liiffh  Bnuie  flre  brick. 
Kithcr  oil  or  gas  rati 
be  (ised  as  fuel.  The 
flame  la  erenly  <!!»• 
fribnted  over  the 
fitarth  by  means  of 

baffle  and  arch  con- Btniction.  and  the 
T  E  M  P  E  RATITIE 
C  A  N  B  E  ACCrR 
ATELY  rONTROLL- 
RD  AT  ALL  TIMES 

Ask    for    Bullet 

Tate-Jones  &  Co.,  Inc 
EnginctrB  PITTSBURGH  Manufa 

Let  the  Boss  Know  It! 
IF  you  are  a  reader  of  Canadian  Machinery, 

go  tell  your  emjiloyer  about  it  some  con- 

venient time!  You  couldn't  tell  the  up-to-date 
manufacturer  anything  that  would  please  him 
more.  He  would  know  that  you  are  abreast  of 

the  times;  that  you  are  ambitious  and  inter- 
ested in  your  work;  that  you  are  acquainted 

with  methods  and  machinery  which  make  for 

greater  efficiency.  He  will  say  softly  to  him- 
self: "Here  is  a  live  wire, — I'll  just  keep  my 

eye  on  that  chap." 
If  you  are  not  a  regular  reader  it  will  pay  you 

to  become  one  right  awa\ — quick. 

Subscription  jirice — $3.00  per  year.  52  issues. 

ny    <n{v<rti»(fnfnt    intfrrntm    you,    (rar    if and    place    with  Utter$  to  he 
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Bertrtmi.    Ltd..    Edisbuirfa,    Seotluid. 
Canada    Machimrr  Oorp.,   (Hit,   Ont 
A.    B.   JardlD«  &  Oo.,   H6sp«l«T. 
iiotkttOBitrj <    Smith    ft    Co.,     KeroflhaM,    ficaaer- 

Mt.    Biu. 
NOw-BmiictI  Pond   Co.,    New  Tor*. 
Toledo  'Machine   &  Tool   Co.,  Toledft. 

SHEARS,  POWER 
John   Bertram  ft  Sctu  Co.,   Dundaa. 
Bllaa.   E.    W..  Co.,    Brookljn.  N.Y. 
Brown,    Boffga  Co.,    Ltd.,    Hamilton,   Canada. 
Can.    Blower  ft   Fone  Co.,   Kitchener,   Ont 
<^nad«    Maohlnerr   Cocp..    OaJt,    Ont 
Ferracut*   Tltichine    Co.,    BridBeton.    N.J. 
National  Machj.  Co..  Tiffin,  Ohio. 
NlIe^Bonent^Pond    Co.,    New    York. 
H.    W.    I'etrie,    Ltd.,    Montreal. 
H.    W.    Petrie,   Toronto. 
Toledo  Machine   A  Tool   Co.,   Toledo. 

8HRARS.    PNEUMATIC 
Toledo  'Machine  &    Tool   Co..   Toledo,    Ohio. 

SHEARS.    SQUARING 
Brown.    Boess  ft  Co.,   Hamilton,  Canada. 

SHEET    METAL    WORKING    TOOLS 
Baird    Machine  Co.,   Bridgeport,  Conn. 
BHaB,   E.   W.,  Co.,    Brooklyn.   N.Y. 
Brown.    Bogjp*   *   Co.,   Hamilton,  Can 
Pecli,   Stow  ft   Wilcci,  Clereland.  O. 
Steel   Pendine  Bislse  Worlts.   Ltd..  Chatham,   Onl 

SHEET    MET.AI.    ST.AMPINGS 

Dominion   Forge  ft  Stpg.   Co.,  "WalKervine,  tTni. 
8HEI.I,    BANDING    MACHINES. 
HVDRAl'MC 
Chapman    Double   Ball-Bearinp  Co.,   Toronto,    Ont 
Oarloctt-Walker  Machy.    Co.,   Ltd,.   Toronto.   Ont' 
The  .Tencke."  Mach.   Co..  Ltd.,  Slierbrooke,  Que. 
Metalwood    Mte    Co.,    Detroit.   Mich. 
Perrin.    Ltd..    Vf.   R.,   Toronto.   Ont. 
We^  Tire   Sptter  Co..    Rochester.    N.T. 

SHELT.    PAINTINC.    M-ACHTNE 
Can.    Blower  &   Force  Co..    Kitchener,   Ont 
Sheldon.i.    Ltd.,    Oalt.    Ont. 

SHELL    RIVETER.S 

Orant   Mfg.    &   Machine  Co..    Bridgeport.   Conn.     ' 
High    Speed    Hammer   Co.,    Rochester,    N.T. 

SHRAPNEL    SHELL    MARKER 
Brown-Boggs  Co..    Hamilton.    Ont 
Noble  &  Westbrook   Mfg.   Co.,  Hartford,  Conn 

SIDE   TOOLS 
Armstrong   Bros.   Tool   Co..  Chicago. 
Bait«r  &  Co.,   Ltd..  J.   B.,   Montreal,   Que. 
Can.    B.    K.    Morton.  Toronto,   Montreal. 

SIGNS.   ENAMEL 
Strong,    Kennard   &   Nutt   Co..    Cleveland,    Ohio. 

MLM^R    »OLI)liR 
Geo.   11.    Lt-e."  A   Co.,   Hamilton.  Ont 

SK.ATE    SHARPENERS 
Can.    Bond    Uanger&Cple.    Co..  Alexandria.  Ont 

SLEDGLS 
Alkenliead    Hardware   Co.,    Toronto,    Ont 
Whitman  &  Bamea  Mfg.  Co.,  St  Catharlnea,  Ont 

SL01TEH.S 
Uanm  -UacLlne  Co.,  New  Sort 
National-Acme  Co.,  Cleveland^  Oliio. 
Nileo-lieiuent-i'oud  Co..   .New   York. 
Rhodei    Mfg.    Co.,    Hartford,    Conn. 

SMOKESTACKS. 
The  Jenckes  Macb.  Co.,  Ltd.,  Sherbrooke,  Que- 
UacKinnon,    Holmes  Co.,    Sherbrooke,    Qua, 

SOCKETS 
Brown   &   Sharpe   .Mfg.   Co..    Pixmdenoe. 
Clark    Eijuipmcnt    Co.,    Buchanan,    Mich. 
Ljerelauu    'I'wiit    Drill   Co..    CJeTeiaaa. 
Ktystone  .Mfg.   Co.,    Buffalo,   N.Y. 
Modem   Tool  Co.,   Erie,  Pa. 
.Morse  T\ri.<»t  Drill  &   Machine  Co.,   New   Bedloi.. 
J.    H.    Williams    &    Co..    Brooklvn.    N.'' 

SOCKET   HEAD   CAP   SCREWS 
Allen    Mfg.    Co..    Hartioid,    Conn, 

80LKEKIN0    IRONS 
Aikenhead  Hardware  Co..  Toronl  .  Ont 
Prest-O-Lite    Co.,    Inc.,    Toronto,    Ont 
Brown.    Hoggs  &  Co.,   Hamilton.   Can. 

SOLDERS 
Aikenhead    Ha^lwa^e  Co..    Tomnto.   Ont 
Tallman   Bram  *   M,-tal  Co..  Hamilton. 

SPECIAL    MACHINERY 
Bairti    Marhine    Co.,     Bridgeport,    Conn. 
Banlield,    Edwin   J..   Toronto. 
Banfleld.    W.    H.,    ft   Sona.   Toronto. 
Bertram,    John.    &    Hons   Co.,    Dimdaa. 
Bliss.    E.    W.  Co..   Brooklyn.  N.Y. 
Brnn-n.    B.«ks  ft  Co..    Hamilton.   Can. 
Can.    Fatrbank-9-Morse   Co..    Montreal. 
Charles  F.    FAmes  Ene.   Worm,  Chicaeo. 
Ferraoilc    M.ich.    Co.,    Bridgeton,    N.J, 
OarlockWalker  Machy.    Co.,   Ltd..   Toronto.   Ont 
Oarrin  Machine  Co..   New  York. 
Oooley  A   Edlnnd,   Inc.  Courtland,   N.T. 
Grant  Mfg.   *   Machy.   Co..  Bridgeport.  Conn 
John   Tt.   Hall   tr   Sons     B-antfonl 
Gray   Mfg.    &    Mnch.    Co.,   Toronto,    Ont 
HimofT    Mschine  Co.,    New  York.   N.V 
Hyde    Engineering    Works.    Montreal,    Que. 
Janilne.    A,    B..    *   Co..    Hestieler. 
Tlie  JenckM  Mach    Co..   Ltd..  Sherbrooke.  Ont. 
McClean  &  Son.   F.   W,,   Niagara   Palls,   Ont 
National- Acme  Co..   Cleveland,  Ohio. 
D.   McfCeniie  Machinery  Co..  rjiielph.   Ont 
Mnlllner    ft    Enlund    Tool    Co..    Syracuse,    N,Y. 
PrestO-Llte    Co.,    Inc..    Toronto.    Ont 
Rhodes    Mfg.    Co..    Hartford,    Conn, 
Rlvr-ide    Machinery    Depot.    Detroit,    Mich. 
Sleeper  A    K.irtlcy,    Inc.,   Worcester,    Mass. 
«nni,-t-Yiir7ier    Machine   Co..    Hamilton,    Ont 
T,    <       M.    Mfg     Co..    Harrison.    N.J. 
Viel<,ria   Foundry  Co.,   Ottawa,   Ont 
William   R     IVrrin.    Ltd.,    Toronto. 
Winnipeg    Gear   ft    Fngr.    Co.,    Winnipeg.    Mas. 

SPRINGS.    MACHINERY 
Barnes.    Wallace.   Co..    Bristol.   Conn. 
Can.   Steel    Poundriea,   Ltd.,   Hontnal,   Qua. 

Cleveland   Wire  Spring  Co.,  Clerfiland. 
Jan.  Steele.   Ltd..    Ouelph.   Ont 

SPRING    COILING    AND    WINDING 
MACHINERY 
Baird  Maohine  Co.,   Bridgeport,  Coim. 
Oarrin   Machine  Oo„   New  York. 
Sleeper  ft   Hartley,    Inc.,    Worcester,   Mass. 

SPRING    MAKING    MACHINERY 
(AUTOMATIC) 

Baird    Machine  Co..    Bridge|>ort.   Conn 
Sleeper  ft  Hartley.   Inc.,   Worcester,   Mass. 

SPIRAL    CONVEYORS 
Can.   Matthews  Gravity  Caniei  Co.,  Toronto,  Onl 

SPROCKETS,    CHAIN 
Grant   Gear   Works,    Boston.    Mass. 
Morse  Chain  Co.,  Ithaca.  N.Y. 
Philndelhhia    Gear    Works.    PhUadelphia.    Pa. 

SOLDER 
Jobbom,    Geo.    A.,   Hamilton.    Ont 

SPROCKET    WHEELS,   CAST 
Perrin,    Wm.    R.,   Toronto. 

STAIRS,  IRON 
Canada  Wire  ft  lion  Goods  Co.,   Hamilton,   Ont STAMPINGS 
Dilloil   Mfg.    Co.,   Oshawa.Oot 
Dom,    Forge  &  Stpg.    Co.,  Walkerville,   Ont 

.    Homer    &    Wilson,    Hamilton,    Ont 
STAMITNG   MACHINERY 

Brown.    Boggs  &  Co.,   Hamilton,   Can. 
'  lanada:  Maehlnerv   Com      Oslt.   On' 
Ferracute    Mach.    Co.,    BrMgcton.    N.J. 
NoWe   &   Westbrook    Mfg.    Co..    Hartford.   Conn. 

8TA3IPS   S.TBEL  ALPHABET,   FIGURES 
Matthews,    Ja<    H.    &    Co.,    Pitt«hiinrti.    P« 
Ncible   &   Westbrook    .Mfg.    Co.,   Hartford,   Conn. 
PritchaM-.^ndrewv    Co..    Ottawa.    Can. 

STAPLE   MACHINES 
Sleeper  ft  Hartley,    Inc.,    Worcester,    Mass, 

STE.^M    SEPARATORS   AND    TR.AP.S 
Can,    Fairbanks-Morse  Co  ,    Mnjitreal 
Can.    Morehead    -Mfg,    Co.,    Woodstock,    Ont. 
H.    W.    Petrie,  Toronto. 

,   Sheldons.'  Ltd.,   Gait.   Ont •vnie    PTtiBrt-Tum"-    Mqcb'""    f^"       Hamilton, 
Sturtevant    Co.-,    B,    F.,    G.ilt.    Ont 

STEEL   ALLOY    (SEE   ALLOY   STEEL) 
STEEL    BENDING    BR.*KES 

Steel    BeiLiinc  Brakf   Works.   Ltd..   Chiitham.   Ont 
STEEL   FOR    AXES,    PLOWS,    SAWS. 
DRILLS,    ETC. 

Colonial    Steel   Co..    Pittsburgh,    Pa, 

STftEL,     CARBON.     FERRO-TUNGSTLN 
Can.   B.    K.   Morton,  Toronto,  Montreal, 
Colonial    Steel   Co..    Pittsburgh,    Pa. 
Latrobe   Electric  Steel  Co.,   Latrobe,   Pa. 

Ortiom    (Canada),    Ltd.,    Sam'l,   Montreal,   Que. 
Vanadium- Alloys   Steel  Co.,    Pittsburgh,    Pa. 
Vulcan  Crucible  Steel   Co.,    Aliquippa,    Pa. 
Zenith   Coal  &   Steel    Products,    Montreal,    Que, 

STEEL.    COLD    ROLLED 
Can.    Drawn   Steel   Co.,   Hamilton,   Ont 
Union  Drawn  Steel  Co.,  Hamilton,   Ont 

STEEL    DRUMS 
Smart-Turner   Machine  Co..   Hamilton.    Ont. 

STEEL    PRES.SIiRE   BLOWERS 
Can.    Blower  &   Forge   Co..   Kitchener.   Ont 
r-an.    Fairbanks -Morse   Co..    Montreal. 
atiet^onc     T.M..    n.,H     Or* 
Sturtevant    Co.,    B,    F..    Gait,    Out 

STEEL.    HIGH    SPEED 
Armstrore   Whitworth   nf  Canada.    Ltd..   Montreal. 
Can.    Fai'banks-Morse  Co..    Mcntreal 
Can.   B.   K.  Morton,  Toronto.  Moatreal 
Century    Steel    Co.    of    America.    NVw    York. 
Colonial   Steel   Co.,    Pittsburgh.    Pa. 
W.    A.    Drurv  Co..    Ltd.,   M<mt~al. 
Faliley   Davidson    Steel    Ca.,    New   Tork,    N.T. 
TTpwkrid(.e   Bros.   f'o. ,    Boston.    .Mssw_ 

T.atrobe  Electric  Steel  Co..   Tjatrobe.'  Pa. Mnrshall     Geo.    A.     70   lombord     Toronto 
Osbom    (Canada).   Ltd..   Sam'I.    Montreal,    Que. H      W.    Peine,    Toronto. 
Standard    Alloys   Compatrv,    PlttJibnnrh.    Pa. 
VBoadium    AlloTS    Steel    Do..    Pittsburg.    P», 
Vulcnn  CmdWe  Steel  Co,  Aliquipos.  Pa.  r  re-i" 
•ented  in  Canada  by  Norton.  Callard  &  Co 
Montreal.    O'le. 

9>«lith    Cosl    ft    Steel    Products      Mon»r«ol      r>... 
STEELS,     HIGH     STRENGTH,     HOT-WORK- 

ING.   DfE.    MAGNET 
Fairley    Davidson    Steel    Co,.    New   TorV.    N.T. 

STFEL    VANADIUTH 
Drarv.    H.    A..   Co..    ,\tontreal.    Que. 
Standard   Alloys  Co..   Pittrtranrti.   Pa. 
Vanadium   Alloys  Steel   Co..    Plttsbunth.    Pa 
Vulcan   Cnirihle    Steel   Co.    Allqitiora. 

f»TRLLITE.    HIGHSPKED    TOOL    MFT«v 
Deloro    Smelting   A    Refining    Co..    Toivmto.    Ont 

STOCK    BACKS    FOR    BARS, 
PIPING.    ETC. 
New  Britain   Machine  Co..  New  Billtln    tVjia 

STOCKS    FOR  DIES 
Wells    Bros.    Co     of   Canada.    Gait.    Ont 

STOCKS.    PIPE 
B^tferfleld    ft    fo       Bock    TsUtid.    0"» 

BTO«»I.«       STFFL.     SHOP 
Nerw   BriUin   Mach.   Co..   New   Brit.in     Conn. 

STRAIGHTENING    MACHINERY 
Baird    Machine    Co..     Bridipeport.    Conn. 
Berlmms     Ltd.      F.lliib"rch     Scotland 

SWITCHES.    RAILWAY 
r,r,      3t<-.t     Po..n/IrieiS      T.td.      Mo"»~s' 

TACK     (DOTTBLE    POINT)     MACHINES 
Sleener  ft   Hartlev.    Inc.   Worce.ster.   Mass. 

TANKS.   GASOLINE    AND    OIL 
Dominion  Foro.  A  »t<ng.  Co..  Walkerrllle.  Ont 
The  .Tenckes  Mach.  Co..  Ltd..  «he>■h^n/^Ve  r>... 
MacKinnon,    Holmea  &   Co..   Sherbrooke.    Que. 

TANKS,  8TBKI.,  WATKR  PRESSUBK 
Can.    Waldin«   Works,    Montreal,    Que, 
Jenckea   Mach.    Co..   Sb«rbrooke,    Que. 
MacKtnnMi.   Holmea  Co.,   Sherbraoke 
Torsnto  Iron  Works,  Ltd.,  Torooto. 

TANK    WAGONS 
jKMkea    Macli,    Co.,    Sht-brum,    Que. 
MaoKinnon.    Holmes    \>o.,    StMrbrooke, 
Toronto  lr«>Q   VciU.    Ltd.,   Tar.Mito, 

TAPES,  MEASURING 
Jamea  Ctieslemian   &   Co.,   Ltd.,   Sheffield,   Eng. 

TAPPING     MACHINES     (PNEUMATIC) 
Cleveland  Pneumatic  Tool  Co,  of  Canada,  Toronto. 
Qreenfleld  Tap  ft  Die  Corp.,  Greenfleld,   Uaaa. 

TAJ'PING    .MACHINES    AND 
ATTACILMENTS 
Jotm    Bertram   &   Sona   Co.,    Dundaa. 
Canada    .Machinery   Corp.,    Gait,    Unt 
Garvin    .Machine    Co,,    New    York. 
The    Geometric    Tool   Co.,    New    Haven. 

.    J.    H.   HaU   .Si   Sons,    Brantford,    Ont 
.    A.    B,  Jardine  &  Co.,   Hespeler. 

Landis  Machine  Co..    Waynieaboro,   Pa. 
Manufactiliers    Equipment   Co.,    CJhfcago,    UL 
Modem   Tool   Co.,    Erie,    Pa, 
Mnrchey  .Machine  ft   Tool  Co.,  Detroit 
Nilea-Beanent-Pond  Co,,   New   York. 
Petrie   of    .Montreal.    Ltd.,    H.    W..    Montreal,   Que. "H,    W.    Petrie,    Toronto 
KicTierl-Shafer   Co,,    Erie,    Pa. 
L.   8.   Starrett  Co.,   Athol,    Mass. 
Whitney   Mfg,   Co..   Hartford,   Conn. 

TAPS,   ADJUSTABLE 
Baiter  Co,,    Ltl.,   J.    B.,   Montreal,   Que. 
Geometric   Tool    Co.,    New    Haven. 
Manufacturers   Kquipment   Co,,   Chicago,    III, 
Murchey  Madiine  &  Tool  Co.,  Deitrodt 
National- Acme   Co.,   Cleveland,   Ohio. 
Osbom    (Canada,    Ltd.,   Sam'I,    Montreal,   Que. 

rAP.S,   COLLAPSIBLE 
Geometric  Tool   CJo.,    New   Haven.   Conn. 
Manufacturers    Equipment   Ca,    Chicago,    UL 
Modem   Tool    Co,,    Erie,    Pa, 
.Murehcy  .Machine  ft  Tool  O).,   Detroit,   Mioh. 
Osbom    (Canada.    Ltd.,    Sam'I.    Montreal,   Que. 
Victor  Tool  Co..   Waynesboro,    Pa. 

r.APS.   DIES   AN1>    WRENCHES 
Butterfleld  ft  Co.,   Kock   Island,   Que. 
C^n.     Fairlianks-Morse    Co.,    .Montreal 
Cleveland  Twi.st    Drill   Co..    Cleveland, 
Foss  ft   Hill   .Machv.   Co.,   .Montreal. 
Beometric  Tool    Co..    New    Haven,   Conn. 
A.    B.   Jardme  ft   Co..    Heepelel, 
Morse  Twist   Drill   ft    Machine  Co.,   New   Bedford. 
Murchey  Mschine  .t  T0..1   Co.,  Detroit 
Osbom   (Canada,   Ltd..   Sam'I,   Montreal,  Que. 
Petrie  of    Montreal    Ltd..   H.    W.,    Montreal,   Que. 
H.    W.    Petrie.    Toronto. 
Pratt  A   Whitney  Co..   Dundaa,   Ont 
L.   s.   Starrett  Co.,   Athol.   Mass, 
Wells    Bros.    Co     of   Canada,    Gait    Ont 

TAP  EXTENSIONS 
.\llen    .Mfi;.    Co..    Hnrtford.    Conn, 

VKsrlNO    INSTRUMENTS 
>1KTALLURGICAL 

Shore  InstramenI   &  .Mfg.  Co.,   New  York  CltJ. 
THERMO.METERS.    ALL    KINDS 

Tayloi     Instmmenl    Co..    Rochester.    N.Y. 
Bellevue   Industrial    Furnace   Co.,    Detroit,    Mich. 

TWsTING    LABORATORIES 
Can.    Inspection   i^   Testing   Lab.,   .Montreal,   (}n«. 
Toronto  Testing    Laboratory,    Toronto. 

THREAD-CUTTING    MACHINB^S 
Can-    Fairbankd-Morse   Co..    MontreaL 
Curtis    A    Curiiji    Co.,    Bridgeport.    Conn. 
Oartock-Walker    Machinery    Co.,    Toronto,    Ont 
Geometric  Tool   fo..   New   Haven.  Conn. 
Landis    Maohine   Co.,    Waynesboro.    Pa. 
Na'ional-Acme   C<i..   Cleveland.   Ohio. 
National   Machv.  Co..  TilTiu.  Ohio. 
H.    \V.    Petrie.    Ltd..   Toronto,    Ont. 
Pratt    ft   Whitney   Co..    Dimdaa.    Ont Wells   Bros,    rn     of  Canada.   Gait,   Ont 

THREADING  TOOLS 
Rivett   Lathe   ft    Grinder  Co,,    Brighton,   Mass. 

THREAD   MILLING   MACHINES 
Gray    Mfg.    ft    Mach.    Co..   Toronto,    Ont 
Taft-Peirce   Co.,   New   York.   N.Y, 
T.    C,    M.    Mfg     Co..    Harrison,- N,J. 

TINSMITHS'  TOOLS Brown.    Boggs  ft   Co.,    Hamilton,   Can. 
Steel   Bending   Brake   Works.   Ltd.,   Chatham,   Ont 
Peck,   Stow   ft  Wilcni.  Cleveland,   Ohio. 

TIRE    SETTING    MACHINES,    HYDRAULIC 
William   R.    Perrin.    Ltd.,   Toronto. 
West  Tire  Setter  Co..   Rochester,   N.Y. 

TOOL    CASES 
Union    Tool    Chest    Works,    Rochester,    N.T. 

TOOL    HOLDERS 
Aikenhead    Hardware   Co.,   Toronto,    Ont 
Armstrong    Bros.    Tool   Co.,   Chicago. 
Cleveland  Twist   Drill  Co..   Cleveland. 
Can.    B.    K.    Morion.    Toronto.    Montreal. 
Deloro  Smelting  ft    Ueflning  Co.,  Toronto,   Ont 
.Modem  Tool   Co.,   Erie,    Pa. 
Pratt   &   Whitney   Co.,   Diindas,   Ont 
J.    H.    Williams   Co.,    Erooklj-n,    N.T. 

TOOL    POSTS.    LATHE 
Armstrong   Bros.    Tool  Co..  Chicago. 

TOOL    ROOM    PARTITIONS 
Canada   Wire  ft   Iron   Goods  Co..   Hamilton. 

TOOL    STEEL 
Atkins   ft   Co.    Wm..   Sheffield.    Eng. 
Armetrong.  Whitworth.   Ltd.   of  Canada.   Montreal. 
Sleeper  ft    Hartley.    Inc..   Worcester,    Mass. I'an.    Fairhanks-Morae    Cm,,    .Montreal 
Can.   B.   K.   Morton,  Toronto,  Montreal. 
Colonial    Sled    Co.    Pittsburgh.    Pa. 
Deloro    Smelting   ft    Reflning   Co..    Toronto.    Ont 
H.   A.   Drury   ."^o. ,  Montreal. Hawkridee    Bmft.    Co..    Boston.    Mass, 
Latrobe  Electric  Steel  Co.,  Latrobe.   Pa. 
Mai^all,    QtiU    A.,   70   Lombard.    Toronto, 
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The    Oven    Equipment    &   Manufacturing   Company 
NEW    HAVEN,    CONN. 

"CRAWFORD   SECTIONAL"   OVENS 
Heated  with  our  Enclosed  Flame  Gas  Burners,  or  Electricity 

FOR    BAKING   JAPANS   AND   OTHER   FINISHES   ON   METAL. 

Ovens  carried  in  stock  and  built  to  meet  requirements  of  manufacturers. 

Builders  of  All-Steel  Oven  Trucks  with  Roller  Bearings. 

Canadian  Representatives:  The  A.  R.  WILLIAMS  MACHINERY  COMPANY,  Ltd. 
ST.  JOHN,  N.B.  TORONTO  WINNIPEG  VANCOUVER 

OjlKim    (r»tn.l«.    I.;.l..  S»ml.    M>  ntrol.    Qui. 
H.    W.    IVtrtc.    I.;<l.,   Toranlo.   Oni  ;■ 
Bwadinh  Strel   A   ImporUiu  Co..    Monliral,   QlM. 
V«D«diuni  .\llo.v«  St«l  Co..    I'liw.vigh.    l'«. 
Vuloan  Cniciblf  8lt»l  Co.  AllQuipM.   l'». 

TOOLS.    KLKCTRIC 
iDdrpendent    rneumftUC  Tool   Co  ,    ChicaEO.    lU. 
H.    W.    l-etrif,    Ltd..    MonlfriL 
R.   E.   T.    i'rinille.    Ltd..   TorolUo.   Oat. 
Stow    Mft.    Co..    Bingbaiuloii.    .N.V. 
A.    K.    Williams   Micbj.   Co..   Torooux. 
Dnltxl  Stit<4   KIrc   l^ool  Co..  CuicmuU.   O. 

TOOLS.   I'XEl'.MATIC 
Can.     lnjier«on-IUnd     Co..     Sherbrooke,     Qnt. 
aeieUnd  Psrumatic  Too)  Co.  of  Cinidi.  Toracita 
Oiirtl»   PnciiiiKlir-    M.chlnrrr   Co..    Si      l.oiil«.    Mo. 
Girtock-Walkpr    Maohinrrr    Co..    Toronto.    Oat 
InH^pmclptit    Pn-'iimatii-   Tool    Co.    cTiicio.    IlL 

TOOLS.   LATIIK.   I-LANER.   SLOTTER 
Ammtmni    Brm.    Tnol    Co      OilcMO. 

TOOLS,  SCREW  MACHINE 
Foatrr   Machine    Tool    Co.,    Elkhart,    Ind. 

TORCHES,    STKKL 
Armalronii.  Whlt-vorth  o'  CaniuU.   Ltd..  VIootcMI 
PiTSt  O-Lite    Co..    Inc..    Toronto.    OnL 

TRACK    SYSTEMS 
Dillon  Mfg.  Co..  Oshava.  UnL 
Northfro    Cnuir    \Vnrk<.    WalkrrriMc. 
Whitins    Foiindrr    Kauipmrot    Co..    Rarre;.    DL 

TR.\NSMISSION    .MACIIINERV 
Amrrican    I'nllr;   Co..    I'hiladclphia.    Pa. 
A.    B.    Wllliamj    Machr     Co..   Toronto 
Can.    Bon.l    Hanet r  &  Cplg.    Co..  Altundria.  OoU 
Can.    Kairtianb-.Morer   Co..    Maatn«L 
Can.    Drawn    8t«Tl    Co..    Hamilton     OnL 
Hamilton   0«ar   &    Mach.    Cn..  Toronto. 
itcnt  Chain   Co.    Ithaca.    X.T. 
H.    W.    Petrie.   Ltd..   Toronto.   Ont. 
Th*   Smart-Ttjmrr    .Machtiw   Co..    Hamlhno, 

TRAN8.MiaSION    TOWERS 
CnrMa   Pn««imallr   Marhlnrnr  Co.    8t     Louis.    M' 
Northtrn   Cianf    Wortn.    Walkprrfll*. 
Talimsn    Rraaa   ft    Mrtal   Co..    Hamilton. 

TROLLEYS 
Wright    .Mfs     r.i       I.l.l«in.    Ohio 

TRUCKS.    FACTOKV.    KREICIIT.    BTC. 
Oanail*   Marblnrrt   Corri..   Qalt.   OnL 
C^apnan    Ooiiblr    Hall    Raring  Oa.  TorootA. 
Whiting   Fotindrr    Fq<ilpmmt    rr^..    Har?ry.    HI 

TRITKS.    Ll'MHKR    AND    KILN ehrldona.    Ltd..     iail.   Onu 
NorrtlPm    Cr»n»     \V  ork«      Wilk.-TlUr. 

TCBING,   SE.\MLE8S.  BRASS   *    COPHKI. 
RUnl.t-l    T.>^»    *    FfT,r,    Co       vv~   nt 

TUBING  C0ILER8.   FLEXIBLE  METAL 
•leoprr  *    Il«rtl.».    Inc.    Wot,  ,.ttr.    Mana. 

Tl'MBI.INC    BARRELS 
Balrd    il«<-hlnc   Co  .    Br1W<Tort     CiTM. 
.Northrm   Cran*    »orta.    Walkrrrtll*. 
Whlllng    Fo<in<lr7    (^qiilrnrot    Co..    HarrQ.    HI. 

TUNGSTEN    FILAMENT  COILING 
MACHINERY 
B:»i-r    It    llarllt;.    Inc..    WonrcaUr.    Maaa. 

Tl'K.>BI.C'KLEM 
Oaaadlan   Bllllnv  ft   apraorr,   Ltd..    Wallaad. 

Tl'BNTABLE8 
Whiting    Koundrr    E«ulpamt   Co  .    Harra;,    UL 

TCBRET    .MACHINKS 
Bravn    ft    Hharpr    Ufa    <V>..    Pnn.JraM.    ILL 
Oarlock  Walkrr    .Mackin>r7    Co..    Toronto.    OnL 
New    RnUIn   Mtitim*  Co..   .Saw    Bntam.  Ooaa. 
H.   W     IVlrt.     Toronto. 
Pratt    ft     WhCn-T.     Hart/on).    Cootu 
Rim;  >    M«r!i  nrn    Dtpot.    Dftroil.    MUh. Wa 

CI- Oarrin  Macklaa  Oa..   No   Twt. 

TI'RIIINE    WATER    WIIEF.LR 
Jmic«.<    Marh.     c  .     Shfrhroo«».    Qn. 
Wm     KconalT   ft  *«>•     Ltd-.  <>•»  Sooad.  Omt. 

ITHETTINO    AND    BKNDINO 
MACniNKRV 

JahD    Bartram   ft    K<mt  Co..    Dulklaa 
Br«T<     llonr*  co.     I,t.l      Hamilinn.    Canada. 
A.    P.    JiMlna   ft    I'o..    n^tf*" National  Marhr.   Co      Tima.   O. 
Canada    Maehln*TT  <Vhp.. 
NUf»  IWit 

The  Jrnckea   llaih.    Co..   Ltd..  .'hprbtookp.  giif. 
Pftrie  of    .Monlr.»l.    Ltd..    H.    W..    .Montrral.   Que. 
H.    W.    Pctrif,    L;d.,   Toronto.   OnL 
A.    R.   7'illiana   Mach;.   Co..   Toninto. 

VACUCM    PUMPS 
Can.    Blower  ft    Forge  Co.,    Kitchener.   Ont 
Smart  Tiinvf    Marhine   Co..    tUmilton.    OnL 

VALVE    LKATHRRs 
Can.    B.    K.   Morton,  Toronto.   Montreal. 
Oiatnn    ft     Viilght    Mfg.    Co.    Montreal. 

VALVE    ORJNDER.S    (PNErMATIC) 
OerelaiKl  Pn^imatlc  To^'i  Co.  of  Canada,  ToroBt« 

VALVE.S.    KOOT 
Amart-Ttiraer   Mach.    Co..    Hamilton. 

VALVBS.    HfDRAULIC 
CbariM   F.    Blmeo   Bng    Works.  Chicago'.    IlL 
Metalvood   Mfg.   Co..   Detroit.   Mich. 

VENTILATING    -APPARATIS 
Brantford   Oren   ft    Hack   Co..    Brawiord.    OnL 
Can.    Blower   ft    Forge   Co..    Kitchener.   OnL 
Hhcldoiis.    Limjt«,l.    Gait 
H.    W.    Petri*.  Toronto. 
Sturtcrant  Co..    B.    F..    Gait.    Ont- 
A.    K.    WUllama   Mach;.   Co..   Toronto. 

VISES.    AIE   OPERATED 
Bannifln   Mfg.    Co..   Chicago.    lU. 

VISE    STA.NDS.   PORTABLE 
New   Britain   Mach.  Co..  New   Briuin,   Conn. 

VISES,   BENCH 
Aikenhead    Hardware   Co..    Toronto.    On* 
Beaker    Milling    Maahine  Co.,    Boston.    Maaa. 
Foaa   ft    HIU    Mach;.    Co.,    .Montml. 
New    Britain    Machine   Co..    New   BiHtain.   Conn. 
H.   W.    Palrla.    Ltd..   MontreaL 
H.   W.   Patrle.    Toronto. 

VIRES,    PIPE 
Alksahaad   HaMware  Co..  Toronto.  Ont 
RuMerBeld    ft    Co      Rock    I.land     Qn» 
J.    H.    Willlami    ft   Co..    Brooklni.    N.Y. 

7I8IM.   PLANER   AND    SHAFER 
Aikenhead   Hardware  Co..   Toronto.   OnL 
SWnner   Chock    Co.     New    Britain.   Conn. 

WASHER    MACHINES 
National    Mach;     Co.    Tlltin.    Ohio. 

WAHHERN 

Rarnea.    Wallnce.    Co..    Brietnl.    Conn. 
Dillon   Mfg.  Co.   Oihawa.  Ont 
Oraton  ft    Kniiht    Mfg   Co..    Wntt>««ter.    Ma«. 

T^mdoo,    OT>t. 

WATER    riKIKVINO   ANO    SOFTENING 
A'PPARATITB 
W«.    B.    8eatfa   £    Zaci  Co..   Plttabtirgh.    Pa 

W*TEU    CINDER    MILLS 
Whlttnt    Foimtrr    RanlpmrBt    Co..    Harev;.    lU 

WATER  .lACKFTS 
Can      Welling    W.,rki.     Montreal      Que. 

Toronto    lr»>n    Wo*-ki.    Ltd..    Toronta. 
WATER    WIIEKLK 

na  Jenckea   Maeb.   Co..  Ltd..  Kherbmnka.  Que 
Wm     Kmnol"    ft    Sona.    L'd      Oweu    Sonnd.    Oat 
Sleeper    ft    HartVi.    Ine  .    Wnrmiler.    Maaa. 

WAVINf;    AND    I'NDERCfTTING 
HACniNES    AND    ATTACHMENTS 

Ora;    Mfg     ft    Mach     Co.   Toronto.    Ont 
WELDING  MARKS 

Str«i(      Krnnarl    A     N  ,  I    Co.    Oeerland.    Ohio. 
WKLUKHM.    KLRCTRlr,    UTOT, 
Bl'TT,    ETC. 

Warraa.   O 
NatKmal    ICIerlrle    Weld 
T>»vir    Vfa      rn^       PMl, 
TVwn*'^    n«^rrrlc    Wridlrig    Co 
WInflrll     rirrrrir    WfHer    Co.. MaM. 

flhlo 

WELDING.        WORK         AND        «|-prl.ir« 
(Aniovenona     and     Oa;  ArrtyUnel .  REV 

OXV  ACETVLENF. 

WINCHES John    II.    Hall   ft   Sona.    Brantford. 
Kenned;   ft    Son.    Wm.,   Owen    .Sound,    Ont 
Northern   Oane   Worha.   Walkerrtlle. 

WIRE   COILING   AND    POINTING 
MACHINERY 

Baird    Machine    Co.,     Bridgeport.    Oonn. 
r.    B.    Shia<»r  0>.,    New   Haren.   Conn. 
Sleeper  ft  Hartle;.  Inc..  Worceater.  Maaa. 

WIRE  CLOTH  AND  PERFORATED 
.METALS 

Canada   Wire  ft    Iron   Goods   Co..    HamUton. 
WIRE    lORMINO   AND 
ST.tMPING    MACHINERY 

Balrd    Machine   Co..    Bridgeport.   Oonn 
Brown.    Bogir^   Co.     Ltd..    Hamilton     Can«'t». 
McClean  ft  Son.   F.   W..   Niagara  FalU.  Ont 
F.    B.    Shttater  Co..    New    Harrn.   Conn. 

WIRE    N.AILS 

niRE    NAIL    MACHINERY 
National   MarhT.   Cb..   TUTIn.   Ohio 
Sleeper  A   Hartle;.   Inc..   Worceater.  Maaa. 
A.    R.    Willtama   Macn;.  Ca.  Toranto. 

WIRE.    STEEL,    BRASS,    COPPBR, 
BRONZE 
aleel  <-o.   of  Canada    Ltd..   Hamilton.   OtiL 

WIRE    RAILS 

Sl,<i«r  .V    llarlV;.    Inc.   W..r.  <-«t<T.   Maia. 
WOOD   BORING    MACHINES 
Canada   Machiner;  Corix.  Oall.  OnL 
dereland  Pneumatic  Tool  Co.  at  Canada.  Toronta. 
Oarlock-Walker   &Ia<9tlner7   Co..    Torontr,. 
Petrie   of    Monlrra!.    I.M..   H.    W.,   Montreal.   Qtw. 
H     W.   Petrie.  Toronto. 

WIRE  STR^IGHTENERS  AND  CCTTEBS 
Baled     Machine    do..     Brtdietxrrt.    tVnn. 
Brown.    Boam  Co..    Ltd..    Hamilton.   Oanada- 
r     B.   Shtiater  Co.    New    Ha'en     Cloan 

Sleeper    ft    Hartle;.    Inc.    Wor^-mter.    Maaa. 
WOODWORKING    MACHINERY 
Cianada   Machinerr  Oorp  .   Oalt.   Ont 
Can.    ralr<«nk.  Mor«e    Co..    Montraal. 
rMn.     lDaerwill-Rai>d     Co..     «herh~»ke.     Qua. 
OkrlorkWalker    Machiner;    Co..    TortiBla. 
New    Britain    'M.'M~-   Oo  .    New    Britain.    OoOB. 
TT      W.     PetHe      Toronto 
Petrie  nf    Montreal     I  td      H     W..    Montreal.   Qua 
R.    K.   T    PHnrle.    ltd.   To-^Io,   Oat 
Sllrer    M'r     Co  .    ij.tem.    Ohl.% 
A.    R     William.   Mich;.    Co..   ToeoalD 

WOOD    LATHES 
Canada    Machinery    C.<wt.  ,    flalt.    On*. 
Cariock  Walker    Machinerr    Co..    Tortw»tA,    Ont 
Ollrer    Maehr.    Co  .    Ilrand    Ranlda     WIch 

WORKS  STANDS.   PORTABLE 
New    BriUIn    Mach.   Co  .   New  Brilala     C<mn 

WRENCHES 
Ar^tmng   BrrsL    IWil  Oo..  Chioaga.    IB. 
Birtt»riel.1    ft    rv,.      Rork    lalaiad      Om>. 
Canadian   Rllllnca  ft    Spencer,    t.'d..    WenaB4^ 
EeeKone    Mf»     Co.      B'^Cio     V  T 
Wella    Btraa.    Co     n»    ''ana 'a     Oall      '>nl. n-m,.T.an    *    lia-rv-*  ̂ "r     '^      ■•     Ca»Sar(n<a.  Ont 

wmiama   ft   On      J     H      B.~,aim     N  T 
WRRNCIIES.     ATTOMOBII-E    NARROW 

JAW    AND    MONKEY 
Bemla  ft  c.n  n+wa    ft  T'>"l  c.     St»1n««e>d   Maim. 
WhHman  ft   Bama.  Mfa    rv,     w    CathaHwaa    Oat 

WRENCHES.   PIPE.    MONKEY.   TAP 
aikeaihea^   Ila-1wa>»  c,^      T~.tanln     nr,t. 
BaaU  ft  Can  lldwe    *  Trnl  c.    ll*e4aa««M   Maaa 
trelia    B-TW      C«      r/    Cat^ala      O.'t      rv.,t 
<niltwia.<    ft    na.~>    V'e    C^       a.    ̂ a»ia-««.«    Owt 

WRKHniKS.    RATCHET    AND    BASIN 
Faa*  A  rail  Hdwa    ft  Two!  Oa    KpriwgStU.  Maaa 
KerataM   Mfg    Oo  .    BnlTalo.    NT 
arVltwaan    A    tU-mea    V'e     C<^      At.  <\alltarh>a«    OmC 

WBENCREH.  SOCKET 

\r.r„    Mfg     Co..    llarf.-t      Corn. 
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Quality 
PLUS 

Quantity 
This  organization  for  35  years 

has  been  building  up  a  reputa- 

tion for  the  quaHty  and  accuracy 

of  the  Rivett  Line  of  machine 

tools.  The  quality  of  the  work 

turned  out  by  the  No.  705  Turret  Lathe  reflects  the  quality  of 
the  machine  itself. 

But  speed  of  production  or  the  quantity  of  work  the  machine  will 

do  is  never  lost  sight  of,  despite  the  vigilance  of  our  inspection 

department  for  quality. 

The  No.  705  is  the  machine  for  you,  if  you  are  looking  for 

either  a  machine  that  will  give  quality  or  quantity  production  or 

both. 
LET  US  TELL  YOU  MORE  ABOUT  IT 

Rivett    Lathe    &    Grinder   Co. 
BRIGHTON  DISTRICT  OF  BOSTON.  MASS. 

//   iciiat  you  need  is  yiot  adx'crtised,   C07isult    our   Buyers'   Directory   and   write   advertisers   listed    under   proper   heading. 
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If  there  is  one  machine  more  than 
another  where 

Absolute  Accuracy 
is  required,  it  i?  in  the  construc- 

tion of  an  Experimental  Lathe. 
Accurate  fitting,  assembling, 
aligning  of  head  and  tailstock  and 
carriage  with  lathe  bed,  is  found 

without  exception  in  the  "Hen- 

dey." Motor-driven.  Besides  regular 
equiyiment  it  has  small  tool  cabi- 

net for  operators'  fine  tools — also 
gear  closet  for  extra  gears  to  cut 
special  threads. 

Let  us  tell  you  more  about  it. 

The 

Hendey  Machine  Co. 
Torrington,  Conn.,  U.S.A. 

Canadian  Agents:  A.  R.  Williams  Ma- 
chinery Co.,  Toronto,  Ont.;  A.  R.  Williams 

Machinery  Co.,  260  Princess  St.,  Winni- 
peg; A.  R.  Williams  Machinery  Co.,  Van- 

couver; A.  R.  Williams  Machinery  Co., 
St.  John,  N.B.;  Williams  &  Wilson, 
Montreal. 

Hendey 

Experimental 
Lathe 
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McDougall  Shapers 
Ihcsc  arc  up-to-date  Shapers, 
dcsij^iicd  for  modern  sliop 
production. 

1  he\  are  plain  in  desiijn,  yet 
embody  all  essential  features 
necessary  for  efficient  work. 

l',\ery  adjustment  is  conveni- 
ent for  the  operator  and  fine 

tor  the  most  accurate  work. 

let  us  have  your  inquiry. 

The  R.  McDougall  Company 
Limited 

Manufacturers 

GALT,  ONTARIO,  CANADA 

The    Canadian    Fairbanks-Morse   Company,    LimiteJ 
Sales   Agents 

Machine  Tools  In  Stock 
I.  A  IHKS. 

1 — G"  Dalton  Bench  Lathe  with  draw-in  attachment. 
1—12"  Perfect. 

1 — 13"  Champion.  • 
I — 14  X  ()  Mulliner  Tool-room  Lathe  with  pan,  taper  at- 

tachment anil  draw-in  attachment. 
1  —  17  .\  10  Sidney. 
1  —  18  X     «  Mueller. 
1—19  X   10   Sidney. 

1  — 10  X   I'J  Sidney  with  Uiper  attachment. 
2 — '2i  X   12  Boyo  &   Emmes. 
2 — 2fi  X   12  Boyc  &   Knimes. 
3 — 30  X   14   Boye  (Si   Knimes. 
1 — 21   X     8  LeBloiid  Heavv  Duty  Turning'  Lathes. 
C>— 21   X     8  Le  Blond  Turret  Lathes. 
4 — 18  X     8   Baltic  Creek   Heavy  Duty. 
1—24  X  24   -New   Haven   Stjindard  Type 
1— 3G  X   12   Conradson. 

MISCKI.LANKors. 

1—700-11).  Bell  Steam  Hammer. 
1  —  Franklin   Portable  Crane. 
1 — .American  <ias  Kiirnme  with  hlower. 

1— No.  180  Brown  &  Hol'its  I'ower  Press 
1      No.  200  Bniwr.  &  Hori.r>  Pmu.t  Pn-ss 

— Ifi  Ohio  Heavy  Duty 
—20  Ohio  Standard  Type. 
—20  Ohio  Heavv  Duty. 
—20  Smith  &  Mills. 
—20  Queen  City. 

MILLINC;    MACIUNKS. 

1 — No.   2   Kenijis^mith    Cniversal. 

1 — No.  3  Kempsniith  I'niversal. 2 — No.  25  Ohio  Cniversal. 
1 — No.  2  Ford  Smith  Plain. 
I— No.  1  Standard  Hand. 
2—12"  Garvin  Dividinir  Heads. 

(.KlMiKKS. 

1  — No.  2  Ohio  I'niversal. 
1_N.).  3  Ohio  Universal. 

1 — No.  1   Fraser  I'niversal. 
1— Style  B  Yankee  Twist  Drill  Crinder. 
1 — Garvin  Surface  Grinder. 
I— No.  12  Ford  Smith  Wet  Tool  Grinder. 
3— «"  Grind  Stands. 
»— 12"  Grind  Stands. 
2  In'  Grind  Stnnds. 

The  Foss  &  Hill  Machinery  Company 
:wr^  ST.  JAMKS  ST,.    MONTRKAI.,  QVli. 
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20"  Quick-Change  Engine  Lathe 
Utility,  accuracy  and  strength  are  well  defined  in 

this  lathe.  It  is  a  standard  ('..M.('.  desiijn  which  gives 
a  massive  strength  and  rigidity,  together  with  im- 

proved labor-saving  and  safety  first  features  found 
only  in  our  machines, 

We  build  lathes  in  sizes  from  i6  to  42  and  will  be 

}-)leased  to  furnish  illustnuions,  specifications  and 
quotations  on  request. 

CANADA  MACHINERY  CORPORATIONj 

GALT,  ONTARIO,  CANADA 

Toronto  Showrooms  are  located  at  Brock  Avenue  Subway. 






