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The  Answer  to  Your 

Heavy  Duty  Cutter  Problem 

P.  &W. 
Coarse -Tooth  High-Speed  Milling  Cutters 

^\'(•  are  pi'eparcd  to  furnish  in-diniitly 
coarse-tootli  ii  illiiiy  cutters  of  Hi^'h- 
8peed  Steel  ;ulapted  primarily  to  the 

heaviei'  class  of  milliuL;. 

Long  Life.  Such  cutters  have  the 

advautage  of  lonsa,'  life  as  the  larn'e  teeth 
periuit  of  more  grindin^s.  It  will  also 

])(•  seen  that  less  time  is  rei|uii-ed  to 
sharpen. 

Increased  Production.  The  ample 

chij)  I'oom  insures  a  remarkahly  free 

cutting  action  and  will  increase  produc- 
tion by  a  high  percentage  with  less 

])ower  re(|uired  to  di'ive. 

Strong  Teeth.  The  teeth  being  larger 

are  exceptionally  sti-ong  and  will  easily 
stand  the  heaviest  feeds  without  break- 

in  u'. PLACE  A  TRIAL  ORDER  WITH  OUR  NEAREST  STORE. 

Pratt  &  Whitney  Company  of  Canada,  Limited 
DUNDAS 

Ontario 

MONTREAL 
7  23   Driirnmond    BIdg. 

WINNIPEG 
1205  McArthur  Bldg. 

VANCOUVER 
B.C.  Equipment  Co. 

The  advertiser  wonld  like  to  know   uticre  you  i<mv  /i/.v  advertitsement — tell  lum. 
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for  the manufacture  of 

6  in.,  8  in., 9-2  in. 

HIGH 
EXPLOSIVE 
SHELLS 

EARLY   DELIVERY. 

This  Equipment  is  all 
New,  Modern,  Heavy. 

Write    Our  Nearest  Office  For 
Particulars. 

The  John  Bertram 

&  Sons  Co.,  Limited 
DUNDAS,  ONT.,  CANADA 

MONTREAL 

723   Drummond  Bldg 

VANCOUVER  WINNIPEG 
609  Bank  of  Ottawa  Elds.  1205  McArthur  Bldg. 

//  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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Profit  Follows  in  the  Path  of  Service 

MANY  are  the  conjectures  as  to  the  future  of  the  metal-work- 
ing industries  of  Canada  when  peace  conditions  again 

overtake  them.  It  is  significant  that  there  are  few  pessimists  and 
tew  niisgivings. 

Ti  The  experiences  of  the  past  year  have  stiffened  our  manufac- 
turers for  any  emergency.  They  are  more  confident,  more  self- 

reliant,  more  keenly  alert,  more  resourceful  than  they  ever 
thought  they  could  be.  The  marvellously  quick  and  efficient 
solution  of  the  problems  connected  with  munition  making  on  a 

colossal  scale,  have  given  Canadian  manufacturers  an  easy  con- 
fidence that  will  enable  them  to  successfully  tackle  any  problems 

of  the  future. 

'ii  Moreover,  they  will  be  ambitious,  broad  of  vision,  reaching 
out  for  greater  things.  The  vast  machinery  that  is  now  being 
employed  in  converting  ploughshares  into  swords  will  not  be 
scrapped.  More  likely  will  the  swords  be  scrapped  and  turned 
again  into  ploughshares,  and  marketed  in  the  uttermost  parts  of 
the  earth. 

TT  Let  Canadian  manufacturers  maintain  the  same  high  courage 
and  resourcefulness  that  has  marked  their  work  during  the  past 
nine  months.  Let  big  ideas  be  conceived  and  carried  out.  Let 
the  same  standard  of  perfection  tiiat  has  had  to  be  maintained  in 
shell  making  guide  their  work  and  guard  their  good  names  in 
making  the  implements  of  peace. 

Ti  We  are  on  the  threshold  of  a  new  era.  A  new  industrial  nation 

is  being  born.  Let  SERVICE,  honesty,  integrity  and  high  qual- 
ity distinguish  it  always.  Profit  follows  in  the  path  of  service. 

Let  quality  prevail.  Let  service  support  quality  and  let  good 
advertising  back  up  both. 

11  Advertising  has  raised  a  giant  army  for  the  purpose  of  destruc- 
tion. It  v\ill  be  used  for  the  pur[)oses  of  construction  in  the 

raising  up  of  a  giant  among  industrial  nations — Canada. 

CANADIAN  MACHINERY 
143-153  University   Avenue  I  TORONTO 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement- — tell  hir)i. 
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No.  1  SIMPLEX 
Single  Purpose  Heavy  Duty  Geared  Head  Single 

Pulley  Drive  Shell  Lathe 

For  iJiach'ni'nig  6-inch  Shells  and  smaller 

IP 

ju|f^^:!'.«aaiie|||IS^ 

^ 

^c  :^#:       u>  JT 

^ 

r" Reduced  Swing  Over  Vs— 16  inches.      Bed  Length  8  feet  or  over 
Crated  Weight  Plain  Lathe,  3,550  lbs.  approx. 

Crated  Weight,  with  Attachments,  5,000  lbs.  approx. 

ATTACHMENTS 

For  Interior  Operations  we  recommend  Four-bar  Steel  Carriage 
Turret  and  Forming  Attachment. 

For  Exterior  Operations  we  recommend  Four-tool  Turret  Tool 
Post,  Forming  and  Waving  Attachments. 

No.   2   Simplex   lathe  is   suitable    for    similar  operations   on 

shells,  up  to  and  including  12-inch. 

KELLOGG  &  COMPANY 
No.  1204  Traders  Bank  Building TORONTO,  CANADA 

//  what  you.  vjanf  is  not  advertised  in  this  is^siie  consult  the  Uayirs   [)irecl"rii  at  the  back. 
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STEWART   FURNACES 
Stewart  Drop  Hammer  Forges 

For  natural  or  inaiiuractui-cd  !;as 
or  oil.  Will  heat  rods  up  to  5  inches 
in  diameter.  Especially  adapted  for 
^\v^^l^  hanuner  work.  Equipped  with 
brackets  for  adjustable  rack,  so  that 
long  pieces  may  be  handled  without 
the  inconvenience  of  dragging  rests 
or  stands  to  the  furnace. 

Specifications 

^V/.K 

ui- 

tU'I':MX } 
Witii 

^^illH•^l 
.So. 

Blowfr 
Hoiglit 

WiiUh 
Doi'tll 

sn 1   in.   to  .") 

in. 15  in. 

1.-.  in. 

.fi:!0  0(1 
.$  00.00 

01 

1  in.   to  5 in. 15  in. 1#  in. 
140. 00 

100.00 

R" 

1  in.  to  5 in. 15  in. 21  in. 
l.JO.OO 

110.00 RS 
1  in.  to  5 in. 15  in. 24  iu. 

ISo.OO 
120.00 

.■i4 

1  in.  to  5 in. IS  in. 
13  in. 

145.00 
103.00 

;>5 
1  iu.  to  5 in. 

l.v  iu. 
IS  in. 155.00 115.00 

RC 1   in.  to  5 
in. 

18  in. 21  iu. 
190, OU 

125.00 

37 
1  in.   to  3 in. IS  in. 

21  in. 21-0.0(1 

1".5.00 

Special  Forges 

Opening both  ends 

Specil 
cations 

Prir.-, 

Price, 

Heiglit Widtli Deptli           with 
without 

Blower Blower 
Opening,     2  in. 

12-  in. 
20  in.         $130.00 .$  00.00 

Opening,     2  in. 12  in. 40  in.           200.00 135.00 

Opening,     2  in. 12  in. 56  in.            215.00 150.00 

Opening,     0  in. 20  in. 00  in.           200. 00 
225.00 

Openiiug,    li  in. 1.S  in. 72  in.           .305.00 
300.00 

Opening,     G  iu. 
22  iu. 78  in.           300.00 325.00 

Burners  arranged  in  two sections  so  heat  is delivered 
for  bait  lengths, if  desired. Heats  for  bending, 

forming, 

ete. 

An.y  good  steel  properly  heat  treated  will  do 
the  work  tor  which  it  is  intended,  as  it  is  care- 

fully compounded  from  formulas  that  are  exact. 

To  "Properly  Heat-Treat"  means  to  follow 
instructions  fi'om  the  Steel  i\Iakers  to  the  letter. 

There  is  a  certain  temperature  to  which  the 

steel  must  be  brong-ht,  and  the  heat  must  be  so 
uniform  tliat  the  entire  piece  receives  the  same 
amcunt. 

It  is  economy  to  get  100  per  cent,  efficiency 
from  a  properly  hardened  tool.  Why  pay  the 

high  grade  price  for  raw  material  and  get  cheap 
grade  results? 

Don't   blame   tlie 

antiquated  method. 

steel   tliat    is   treated   by   an 

"With  Stewart  Furnaces  the  unknown  quantity 
is  eliminated. 

Tell  us  what  you  want  to  do  and  get  our  recom- 
mendation on  a  "Satisfaction  guarantee,"  cover- 

ing a  thirty-day  trial  in  your  own  plant. 

A  reputation   for  prompt  and   efficient  service 
has  long  been   established.     Spare   parts  for  all 

Stewart    Furnaces    carried    in    stock    for  "Same 
Day"  shipment. 

Tell  us  your  requirements  when  you  ask  for 
cataloa-  and  save  time. 

CHICAGO    FLEXIBLE    SHAFT    COMPANY 
210-230  Ontario  St.,  Chicago,  III. 

OTTAWA 

GENERAL  SUPPLY  CO. 
MONTREAL 

OF   CANADA,  Canadian  Distributors 
TORONTO WINNIPEG 

9>//y///'//yyyy////!.y/^//V^^^^^ 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 
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Winners 
for  Baking  Your 
Shrapnel  and 
High  Explosive 

Shells 

In  addition  to  the 

constructing  of  Special  Oven  Equipment  we  design  and 
build     trucks    suitable    for    handling    any    size    of    shell. 

The  Oven  Equipment  & 
Company 

I 
i 

i 
i 
I 

NEW  HAVEN,  CONN.,  U.S.A. 
Canadian  Representatives:   THE    A.    R.    WILLIAMS  MACHINERY  CO.,   LIMITED,  TORONTO,  CANADA 

I 

If  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  hack. 
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VLO  contribute  to  a  Fund  for  the  relief  of  the  unem- 

ployed does  not  discharge  or  liquidate  the  duty  we  owe 
to  the  brave  men  who  are  sacrificing  their  lives  in  the 
Trenches  that  we  may  live  and  enjoy  the  Blessings  of 
Liberty  and  Happiness. 

^Ctt^r  by  far  that  we  extend  our  Charity  in  an  effort 
to  use  in  our  Mills,  our  Factories,  in  our  Cities  and  our 
Homes  all  over  this  fair  land,  the  products  that  Canadian 
labor  produces,  so  that  when  the  Boys  come  marching 
Home,  they  will  be  welcomed  back  to  a  Prosperous  and 
Happy  Canada. 

VtLlJElt*  sacrifice  is  worthy  of  our  greatest  effort— Our Duty  is  Plain ;  Canada  with  Canadian  Labor  and  Capital 

can  produce,  manufacture  and  distribute,  products  suf- 
ficient to  keep  the  Wheels  of  Industry  Turning  to  the 

limit.  The  song  of  Prosperity  and  Happiness  should  ring 
out  all  over  the  land. 

vLtl  us  sincerely  pledge,  to  the  extent  of  our  needs, 
to  purchase  materials  produced  in  Canada  by  Canadian 
Workmen,  and  the  result  of  our  efforts  will  return  to  us 
the  Blessings  of  a  Prosperous  and  Happy  Nation. 

i:f)E  ̂ tcel  Company  of  Canaba,  Himiteti 
l^amilton     Toronto  -  jHontrtal  =  fflHinnipeg 

The  advertiser  would  like  to  know   where  ijon saw  his  adveriisetiient — tell  Jinn 



Xovfinber  18,  1915. CANADIAN    MACHINERY 

0nx  illaterial  Butp 
ConS^i^EratiOn,  courtesy  and  Right  Intent,  all  add  to 
the  sum  of  Human  Happiness.  Not  only  do  they  benefit 
those  to  whom  they  are  extended,  but  they  survive  in 
various  forms,  and  add  to  the  well-being  of  the  Business 
World. 

vSUaUtp  plus  Service  is  the  basis  on  which  prices  are 
made.  Competition  in  Quality  and  Service  is  a  healthy 
condition,  but  competition  in  price  alone  tends  to  business 
ruination.  All  Service  rendered  has  a  far-reaching  effect 
which  tends  to  a  better  understanding,  and  Quality  is 
remembered  long  after  the  price  is  forgotten. 

jLtt  the  Standard  of  the  Canadian  Manufacturer  and 

Producer  be  as  High  as  the  Best,  and  "Made  in  Canada" 
officially  stamped  on  any  article  correspond  with  the  mark 

"Sterling"  on  Silver. 

jLtt  us  attune  ourselves  to  theHighestStandard  of  Quality 
and  Service,  and  pledge  to  devote  to  this  end  all  the  means 
we  possess,  in  the  belief  that  Bigger  Business  will  result 
through  the  gratitude  of  those  we  serve. 

(ilU^t  are  all  one.  No  one  can  Thrive  alone.  No  one 
Sutfers  alone.  Industrial  Prosperity  tends  to  Happiness  for 
all,  and  the  Manufacturer  who  nails  to  the  mast  the  Flag  of 
Quality  and  Service  is  assisting  in  the  development  of  a 
better  and  saner  Business  condition. 

l^ije  ̂ tcel  Company  of  Canaba,  Himiteb 
T^amilton     ̂ Toronto  =  iWontrcal  =  ISMinnipcg 

//  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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New  Machine 
The  Insides  of  Shells 
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Engineering  

Co. 
93  FEDERAL  ST.,  BOSTON,  MASS. 

CANADIAN  AGENTS: 
Rudol'Belnap    Mccbinery   Company,      Montreal.    Toronto 

Made 
in 

Canada 

r* 

23  Now 
in  Use 

in  Canada 

ELECTRIC  BAKING  OVENS 
FOR  BAKING  THE   VARNISH   IN  HIGH  EXPLOSIVE  SHELLS 

The  electric  oven  is  the  most  satisfactory  for  this  line  of  work.  The  absence  of  injurious  gases  and  fumes  insures 

protection  of  the  varnish.  The  electric  unit  runs  almost  the  full  length  of  the  oven,  insuring  perfect  heat  distribu- 
tion. The  temperature  control  is  simple,  and  the  temperature  of  the  oven  can  be  properly  regulated  to  within  a  few 

degrees.  The  HOSKINS  Electric  Oven  is  built  on  the  same  lines  as  the  HOSKINS  Electric  Furnaces.  This 
efficient  construction  makes  possible  the  operation  of  ihe  oven  with  from  20%  to  30%  less  current  than  other  types 
of  electric  ovens.      Send   for   bulletin  No.    C-106. 

CANADIAN   HOSKINS   LIMITED 
Electric,  Gas  and  Oil  Furnaces  and  Pyrometers. 

Eastern  Office:  1 1 2  St.  James  St.,  Montreal,  Que.   General  Office  and  Factory:  W  ALKERVILLE,  ONT. 

The  advertiser  would  like  to  knoiv   ivhere  you  saw  his  adrcrtlitciiwnt — tell  him. 
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-     TATE-JONES  FORGING  FURNACES,  PENN'A  STEEL  CO.,  STEELTON,  PA. 

FORGING    FURNACES 
FOR 

HIGH   EXPLOSIVE 
SHELLS 

"Tate-Jones"  Forging  rnrnaces  for  High  Explosive  Shell  Work  are  properly 
designed  and  constructed  to  give  maximum  output  per  unit  of  fuel  burned  and  per 

square  foot  of  floor  space  occupied. 

Properly  heated  billets  mean  for  you  more  rapid  production  and  fewer  rejections. 

Write  US  about  the  size  and  number  of  shells  you  desire  to  liandle  for  information 

in  regard  to  "Tate-Jones"  Forging  Furnaces. 

Ask  for  Bulletin  "Shells  and  Shell  Furnaces" 

TATE-JONES  &  CO.,  Inc., PITTSBURGH,  PA. 
FURNACE   ENGINEERS 

Ontario  Agents:  Rudel-Belnap  Machinery  Company,  Toronto 

//  ivhat  you  want  is  not  advertised  in  this  issue  consult  the  Bui/ers'  Directory  at  the  back. 
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Just  now,  when  the  attention  of  every  user 
and  buyer  is  riveted  on  the  high  speed  steel 
situation,  we  feel  that  a  brief  statement  from 
the  makers  of  RejlGit  is  appropriate. 

DELIVERY:  We  are  operating  twenty-four  hours  a  day,  and  new- 
additions  to  our  mills  and  equipment  are  constantly  increasing  our 
present  large  output.  To  firms  in  urgent  need  of  High  Speed  Steel, 
we  suggest  that  a  list  of  the  required  sizes  and  quantity  be  sent  us, 
and  we  will  promptly  advise  delivery  possibilities. 

MATERIALS:  Realizing  that  contracts  for  tungsten  ore  from  foreign  lands 

were  becoming  more  and  more  liable  to  non-fulfillment,  we  recently  acquired 
additional  valuable  tungsten  ore  property  in  Boulder  County,  Colorado.  The 

purchase  of  these  mines,  rich  in  tungsten,  assures  us  of  a  sufficient  quantity  of 
this  scarce  ore  for  fulfillment  of  all  orders  we  will  accept. 

GRADES:    When  you  see  the  mark  Rgi ©it Cobalt  or   "ReilS«t Superior" 
on  a  bar  of  high  speed  steel,  your  mind  will  automatically  connect  the  words 
with  exceptional  quality  and  uniformity.  A  man  is  known  by  the  company  he 
keeps,  and  high  speed  steel  is  known  by  the  quality  and  quantity  of  valuable 

elements  it  contains,  such  as  tungsten,  vanadium,  etc.  The  phenomenal  suc- 
cess of  the  Vanadium-Alloys  Steel  Company,  and  the  enviable  position  it 

occupies  to-day  in  the  hearts  of  the  trade,  was  not  obtained  by  legerdemain,  but 
by  strictly  adhering  to  the  principle  of  quality  and  service. 

SBURGH,      PA. 

'T     t 

PB 

The  advertiser  would  like  to  know  where  ijok.  saw  his  advertisement — tell  him. 
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Head  Office, 
NEW  GLASGOW, 

N.S. 

Western  Sales  Office, 

Room  14  Windsor  Hotel, 
MONTREAL 

Manufacturers  of 

Oar    muilcni 
S  t  e  n  m    Hy- 

draulic Fortrc 
Shop   at    Now 
Glasgow,    N.S 
t.f    whlnli    is    show  11 
nbove,     anrl     our     lart-v 
Steel    Plant   at   Sydney 
Mines.    N.S..   equal    the 
very    hes?    in    Aniertc:i. 

FOR  SHRAPNEL  SHELLS, 
AND  SHELL  BLANKS. 

Only    company    in    Canada    producing   steel 

ingots  by  the  "HARMET"  Liquid  Process. 

Reasons  why  these  ingots  are 
superior  to  the  ordinary  kind: 
1.  Prc'VfiitidU  (if  cracks,  dvie  U> 

shiiiikati,(';  nt'  internal  stresses 
and  resnltiiii;-  ci'aeks  and  fissures. 
2.  Early  cessation  in  the  crystal - 
lation  (if  the  metal,  and  the  pro 

diictiou  of  fine  crystallation  with- 
out cleavage  planes. 

3.  Lessenint''  of  segregation,  i.e., 
reduction  of  tendency  to  carl  ion 

and  other  iiu])urities  to  concen- 
trate in  the  central  and  upjier 

]iarts  of  the  ingot. 

4.  Prevention  of  "Piiies"  oi'  in- 
terior cavities,  and  thus  ]ireser- 

vatioii  (if  absolute  solidity  in  the 

ingot. 
,5.  Inipi'ovement  in  jihysical  pro- 

Jiel'ties. 6.  Reduction  in  waste  of  ingot. 

WB  CAN  SUPPLY 
FORGINGS  OF  ALL 

SHAPES  AND 

SIZES,  MADE  OF 
ORDINARY  OR 

''HARMET'' 

FLUID  COMPRES- 

S  E  D  0  P  E  N  - HEARTH  STEEL 

ON  THE  SHORT- 
EST NOTICE. 

//  what  you  want  is  not  advertised  in  this  is^uc  consult  the  Buyers'  Directory  at  the  had:. 
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HANDLE    HEAVY    H.E. 
SHELLS  ECONOMICALLY 

WITH  QUICK-ACTING 

L-R.  AIR  HOISTS 
Quick  Action 
Accurate  Control 

IVIinimum  of  Power 

First  cost  is  low  and  main- 

tenance cost  is  practically 
nothing. 

These  Air  Hoists,  equipped 

with  suitable  grapples,  form 

a  most  satisfactory  means 

of  quick,  economical  hand- 
ling of  heavy  High  Explosive 

Shells. c-mA 

Write  Us  Your 

Requirements  to-day 

Canadian  IngersoU-Rand  Company,  Limited 
COMMERCIAL  UNION  BUILDING,  MONTREAL 

Vancouver  Nelson  Winnipeg  Timmins  Cobalt  Toronto  Sydney 

Works:  SHERBROOKE,  QUEBEC 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 



November  18.  1915. CANADIAN    MACHINERY 13 

"ALLIANCE" 
TEST  LOAD  ON 

175-TON  FOUR- 

GlRDERlLADLE 

CRANE— OF 
WHICH    TYPE 

ALONE    WE 

HAVE    BUILT 

UPWARDS   OF 

-130- 

In  addition  to  our  line  of  Standard  Cranes,  for  every 

service  from  5  to  200  tons  capacity,  we  build  more  large 

and  special  types  than  all  others  combined.  This  is 

significant  since  the  big  earning  capacities  of  the  large 

industries  are  at  stake,  and  they  must  have  the  best 
Cranes  available. 

THE  ALLIANCE  MACHINE  COMPANY 

NEW  YORK 

ALLIANCE,  OHIO 
PITTSBURGH BIRMINGHAM 

If  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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ILEVEILAM 
CLEVELAND  SAND  RAMMERS 

For  Floor,  Flask,  Bench  and  Core  Ramming 

aayS^gpSi 
ClevoUiinl  liiiiniiuMS  aro  "iilcal"  fur  t'oumlrv,  as  they  are  simple  in  constriH'tion,  have 

high  speeil  ami  ])ractii'ally  no  vibration.  The  packing  is  acl.i'ustable  ami  exclmles  all 
ilirt.     They  are  preforreil.  as  the  upkeep  is  so  very  moderate. 

CLEVELAND  RIVETING  HAMMERS 

Clevi'laua  Air  Drills  are  made  in 
.'iS  styles  and  sizes.  Thev  are tlie  4-pistcn  type  and  have  ir.i 
less  parts  than  any  similar  m:.- 
<hine.  I'apaiities  ranging  fiM.]; 
Vi-in.  to  4-iiuh  and  boring  in 
steel.  They  are  rtependalilc  ma- rliines. 

.\re  made  in  20  styii^ 
and  sizes,  suitable  foi 
all  elasses  of  rivetini: 
in  Boilers.  Staclx  Tank> 
True);    I'^rnmes,  ete. 

They  have  a  driving 

eapaeity  of  V^  in.  t'> 

lV;j-in.    Rivets. 

CLEVELAND  PORTABLE  GRINDER 
FOR  ALL  CLASSES   OF  WORK 

.\  d  a  p  I  !■  d  to  the 
grinding  o  f  Grey 

Iron  or  Steel  Cast- 
ings. This  Machine 

is  operated  by  com- 

pressed  air   and   ili 
velops     high     speed 

and   great   power.    It 
is    made    in 

rieveland  Chipping  Hammers  arc 
made  in  20  styles  and  sizes,  for 
Chipping,  Beading,  Calking,  Scal- 

ing, Bushing  Concrete  Surfaces, 
etc.  They  are  speedy  tools  and 
are  preferred  by  operators,  as 
tln-y  liave  no  recoil. 

Two   sizes,   Nos.  A   and   AA,   speed   3300   ami   2700   R.P.M.,   respectively.     This   Maehinr 
will  interest  you  because  of  its  manifold  uses  in   shop  and  field  operations. 

CLEVELAND   LIGHT  WEIGHT  FOUR-PISTON  AIR  DRILL 
The  "V"  Tyjie  Non-lveversible  Drills  are  all 

alike  in  construction  and  capacity,  but  are  equip- 
ped differently,  each  type  having  its  own  symbol 

letters.  They  are  adapted  for  Tell  Tale  holes 

and  for  any  drilling  within  their  capacity:  9  16- 
in.  in  steel;  1-in.  in  wooil 

BOWES  AIR  HOSE  COUPLINGS 
Over    1,000,000  in  general  use 

]  TIGHT 
Cleveland  Pneumatic  Tool   Co.  of  Canada,   Limited 
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can  be  employed 

very  profitably  on 
shrapnel  or  any 
other  stock 

The  secret  of  Hunter  ''Duplex''  Saw  Speed 
is  the  method  of  holding  the  high  speed  teeth. 

The    illustration   shows    a    Hunter  "Duplex" 
sDeeding  through  3V' round  60  carbon,  70  man- 

ganese Shrapnel  stock — it's  a  tough  cut  made 
easy  and  fast. 

Let  us  deuiojistrate  what  a  saving  can  be  made  by 

install  ing  ch^Hunter  ' '  Dupi  ex ' '  inserted tooth  blade. 

Mail  us  a  line  for  full  particulars. 

HUNTER  SAW  &  MACHINE  CO. 

Pittsburg,   Pa. 
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Shrapnel  and  High  Explosive  Steel 

Turnings  or  Cuttings. 

Shrapnel  and  High  Explosive   Steel 

Crop  Ends  and  Defective  Shells. 

Will  pay  highest  market  cash 

price  for  this  material. 

Ohio  Iron  &  Metal  Company 
1 1 34  1  St  National  Bank  Bldg.,  Chicago 

* 

BETTER  DO  IT  RIGHT  AWAY 
Consider  them  on  your  work. 

BAKER  DRILLS 
They  are  POPULAR  tools  on  Lyddite 
and  Shrapnel. 

POPULAR  because  they  produce 
ACCURATE- DEPENDABLE  work 
at  extremely  low  labor  cost,  low  installa- 

tion cost  and  small  floor  space. 

SHELL  OPERATIONS 
READILY  PERFORMED   BY    BAKERS 

Drilling,    Boring,     Reaming,     Counterboring, 
Facing,     Undercutting,     Nosing,     Tapping. 

BAKER  BROS.,  Toledo,  0.,  U.S.A. 

Sales  Agents  : 
The  A.  R. 
Williams Machinery 
Company 

Toronto,  Ont. 

>P^^i>' 

The  advertiser  would  like  to  know   ivhere  yon  saw  his  advertisement — tell  him. 
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Wells  Self-Opening   Die- Model   B. 

The  simplest  and  most  efficient 
of  all  automatic  opening  die  heads. 

The  principle  of  construction 
safeguards  and  insures  perfect 

work.  This  die  is  now  giving  sat- 
isfaction in  hundreds  of  shops. 

Good  Threads  Cost 
Less  Than  Poor  Ones 

The  advent  of  the  W.S.O.D.  in  his  shop,  has 

opened  the  eyes  of  many  a  manufacturer  produc- 
ing screw  threads  to  the  fact  that  he  can 

Increase  Production,  Decrease 
Costs  and  Cut  Perfect  Threads 
all  at  one  and  the  same  time. 

Do  you  want  us  to  prove  it?   We  are  ready. 

We  want  to  send  you  the  booklet  describing 
the  different  inodels.  Are  you  willing  to  try  the 

W.S.O.D.  in  your  shop  under  your  own  condi- 

tions?  ■ 
WELLS  BROTHERS  COMPANY  OF  CANADA,  Limited 

GALT ONTARIO 

Sales  Agents  : 
The    Canadian    Fairbanks-Morse   Company,  Limited,       Montreal,     Toronto,       Vancouver,       Winnipeg,       St.  John,      Calgary. 

HYDRAULIC 
PRESSES 

For  Piercing  and  Drawing 

SHELLS  AND 
PROJECTILES 

Our  facilities  for  manufacturing 
Hydraulic  Presses  assure  you  a 
product  of  very  high  quality  and 
efficiency   at   reasonable   cost. 

Write  us  now.  We  are  in  a  position 

to  give  vou  PROMPT  DELIV- 
ERY. 

DRAWING   PRESSES 

The  William  Cramp  &  Sons  Ship  and 
Engine  Building  Company 

PHILADELPHIA,  PA. 

If  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  hock. 
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►vernment 

Engineers 
designed  these  rolls 

to  carry  the  emerg- 

ency gates  at  Pan- 
ama. The  specifi- 

cations called  for 

tough  alloy  steel 

and  a  grinding  limit  of  .002." 

It  proved  to  be  a  big  grinding  problem — but  a 
Norton  wheel  the  full  width  of  the  surface  and  formed  to  the  right  contour  did 
the  work  satisfactorily. 

This  is  an  example  of  the  many  interesting  problems  the  grinding  machine  and  grind- 
ing wheel  manufaetnrers  are  solving  right  along. 

When  a  difficult  grinding  problem  presents  itself,  a  Norton  Grinding  Wheel — Alnndnm 
or  Crystolon — combined  with  a  rigid  grinding  machine  and  expert  knowledge  afford 
the  best  solution. 

The  Canadian  Fairbanks-Morse  Co.,  Limited 
St.  John,  N.  B.  Montreal 

Edmonton 

Toronto 

Vancouver 

Winnipeg 

Victoria. 
Ottawa 

Calgary 

F.  H.  Andrews  &  Sons,  Quebec,  P.  Q. 

Canadian  Agents  for 
NORTON  COMPANY,  Worcester,  Mass.,  U.  S.  A 

Saskatoon 

753 

The  adrrvti.^rr  iroiihl  like  to  know  where  you  saw  his  advertisement — tell  him. 
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GRIND   50  CAMSHAFTS  PER  DAY 
A  very  good  idea  can  be  gotten  of  how  automobile  engine 
camshafts  are  being  machined  in  Norton  Grinding 
Machines,  by  considering  what  is  being  done  on  the  job 
illustrated  above.    The  two 

NORTON 
(irindinn  ALa^'hiiies  shown  arc  each 
handling  25  camshafts  per  day.  They 
rdiigh  and  finish  three  bearings,  and 

grind  two  timing-gear  seats. 

Twenty-five  thousandths  is  taken  t>&, 
while  a  half  thousandth  is  the  limit  of 
error  allowed. 

Pretty  good  day's  work  this.  Nothing 
very  unusual  though.  Norton  (Irinding 

Machines  evei'}'A\here  ai'c  doing  such 
Avork — making  good — satisfying  their 
owners — cleaning  up  more  profit. 

Let  us  have  a  chance  to  show  you  where 
Norton  (irinding  can  help  you  out. 

The  Canadian  Fairbanks-Morse  Co.,  Limited 
St.  John,  N.B.              Montreal              Ottawa               Toronto  Winnipeg 

Edmonton               Calgary              Vancouver  Victoria 

Canadian  Agents  for 
INORTON  GRINDING  COMPANY,  Worcester,  Mass.,  U.S.A. 

Saskatoon 

If  what  i/oii  iranf  is  imf  (idi'/'ftisi'J  in  fliis  issue  vonsiilt  flie  lliii/<'i:s'  Dincl"!';/  at  the  Ijuck. 
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Belgian  Primer  Bodies 
180  Per  Hour — Six  for  a  cent! 

EMORY  TWENTY  SECONDS  a  linishcd  J'rimei-  Body  is  removed  from 
this    "New    Britain"    Aiitcimatic    iMultiple-Spindle    Chucking   Machine. 
^1  Note  the  hirge  nnniber  of  operations — all  progressing  simultaneously. 

Outside  faced,  formed,  turned,  undercut,  shoulder  faced  and  threaded.     Inside 
luired,  counterhored,  huh  turned,  faced,  drilled,  undercut  and  tapped.    1|  Both 

threads  were  cut  at  the  same  time  liy  means  of  a  coni- 
lunation  tap  and  die  holder.  Likewise  internal  and  ex- 

ternal undercuts  back  of  threads  were  formed  at  once 

hy  a  special  combination  cross-cut  tool.  Ij  The  pro- 
duction time  for  all  operations  combined  is  exactly 

the  same  as  for  the  longest  single  operation — twenty 
seconds. 

Every  manufacturer  having  castings,  forgings  or 

second  operation  screw-machine  work  to  chuck  needs 
these  nuvchines.  Made  in  both  Single-Head  and 
Double-Head  types  for  machining  pieces  on  one  or 
iioth  ends. 

Let  us  show  what  it  can  do  for  ijou.  Send  samples 
or  lilue-prints. 

The  New  Britain  Machine  Co. 
New  Britain,  Conn;.,  U.S.A. 

Barrett  25"  Heavy  Duty  Projectile  Boring  Latiie 

A  thorough  tried-out  proposition  for  boring  and  facing  projectiles   and  shells 
up  to  12  inches. 

LET  US  SEND  YOU  SPECIFICATIONS  AND  FULL  PARTICULARS. 

Barrett   Machine  Tool  Co.,  Meadville,  Pa.,  U.S.A. 

The  advertiser  would  like  to  know  ivhcie  i/ou  saw  his  advertisement — tell  him. 
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Shell  Manufacturers'  I 
SINGLE  PURPOSE  LATHES  ! 

Tl.is   i-iit    illiistr.-iti's   :\    i^rniip    of  machines   furnished   one  manufacturer   fur   Baud    Grooving.    Wave  Thread   and   Undercutting in    one  oprrMtinn, 

'     The8e  maehinps  are  designed  lor  Trimining.  Fnc'iig  liase,  Finish  turning  body  nose,  Band  Ttu-ning, 
Rough  Turning  liod.v.  Rand  Grooving.  Wave  Tln-e  'd  and  T hiderculling.  etc.,  etc. 

The  ol)iect  of  tlie  design  inchided  tli >\ving  points  which  we  beheve  have  been  successfully  aeliieved: 

1  First— The  use  of  unsldlled  labor.  g 
g  Second — Reduction  of  tooling  e.xpeuse  by  siuiplifyiui;  e(|uipment.  B 

g  Third — Economy  of  floor  and  ceiling  space.  g 

g  Fourth — Minimum  installation  cost,  no  countershaft  to  erect  and  belt.  ( 
g  Fifth — The  relief  of  expensive  turret  lathes  from  operations  for  whicli  they  were  not  = 
g  — ■-                 particularly  adapted  and  nt   the  same  time  simplify  their  work,  allowing  the  g 
g  use  of  unskilled  Labor.  g 

g  Machines  can  be  equipped  for  any  outside  operation  on  shells.  g 

g  Write  for  prices    and    details   specif  i/ing   operation    for    which  tnachine  is  reejtiired.  g 

I     The    General    Supply    Company    of   Canada,   Limited     | 
356   Sparks  St., 
OTTAWA,  ONT. 

125  Adelaide  St.  W. 

TORONTO,  ONT. 
40S  McGill   Building 
MONTREAL,  QUE. 

85  Water  St., 

WINNIPEG,  MAN. 

//  what  you  want  is  not  advertised  in  th  is  issve  consult  the  Buyers'  Directory  at  the  back. 
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Special  Purpose  Lathes 
For  Finishing    Copper    Driving    Bands  on 

Ammunition 

This  half-tone  il- 

lustrates one  ol' our  single  purpose 
lathes  in  sorviee  in 

a  munitions  fa.-- 
tory  in  Great  Bri 
tain — finishing  the 
ilriving  band  on 

(iO-pdr.  Hifrh  l':x 
plosive  Shells. 
This  factory  is 
using  five  of  our 
niaehines  equipped 

with  a  t  a  n  d  a  r  d 
three-jaw  chucks, 

compressed  air  be- 
ing unobtainable. 

Write  nearest 
branch    office    for 
descriptive    prints 

and  deliveries. 

The  Jenckes  Machine  Co.,  Limited 
SHERBROOKE,  QUEBEC 

Urauches  at  Toronto,  Ontario,  72S  Traders  Bank  Bldg.  :  Mon- 
treal. Que..  303  E.  T.  Bank  Building :  St.  Catharines,  Ont. : 

Cobalt.    Ont.;    Vaneonvr.    l'..C.  ;    -Nelson.    B.C. 

Wolfram  Cobalt  High-Speed  Steel,  BEST  FOR  TUENINO 
SHRAPNEL.  Vulcan  Hot  Piercing  Steel.  FOR  ALL  KINDS  OF 

HOT  WORK.  Vulcan  Regal  No.  2  Steel,  FOR  BRASS  FINISH 

INGS.  Vidcau  Special  "W"  Steel,  For  Special  Taps  and  Dies 
Vulcan  Non-Shriukable  Steel,  For  Intricate  Dies.  Vulcan  Special 
Vanadium  Steel  Does  Twice  the  Work  of  Regular  Carbon  Steels 

VULCAN    CRUCIBLE    STEEL   COMPANY 

ALIQUIPPA,  PA. 

COLLAPSIBLE 

More  Shells     Better  Shells 

The    oonvenieiK-e,    rigidity    and    accuracy    of 

M  E  C    (.'oUapsible  taps  have  resulted  in  their 

adoption  by  many  of  Canada 's  Leading-  Shell Makers. 

M.E.C.  Tap.s  are  the  cheapest  in  the  end.
 

No  doubt  vou'd  lilce  to  hear  what  users
  tiieni- 

selves  have  to  say  re  M.E.C.   Service.     AVe 
 1 

gladly   pu;    you   in    touch    with    our
   Canadian 

customers. 

No  better  time  than  now.     Get  details  re  ou
r 

liberal  proposition. 

FOREIGN  AGENTS:  C.  W.  Bur- 

Ion  Cinlliths  c\:  Co..  Ludgate 

Square.     Ludgate 

Once  Known— 
Aways  Used 

Hill,  London; 

Loins  Besse,  Bureaux  &  Caisse,  39 

Rue  De  T>appe,.  Paris.  France. 

ManBtiffllers     Equipment 
®dmpany 

175-179  North   Jeffe^^^treet,    CHICAGO 
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Used  In-  ])r;i('tic;!lly  every  company  makiiii;  shra]iiiel  in  (Jaiiada,  and  their 
service  on  this  woik  retains  tlie  re])Utati(>n  tliat  their  effieieiiey  and  reli- 

ability has  built  for  them  in  the  past. 

We  inanufnctni'c 

HYDRAULIC  MACHINERY 
FOR  RAILROAD  SHOPS.  WHEEL  PRESSES,  FLANGINO  PRESSES, 
RIVETERS.  SPRING  BANDERS.  SPRTN(;  STRIPPERS,  AOOUMU- 
LATORS,  HIGH  PRESSURE  VALVES. 
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ELMES  HYDRAULIC  PRESSES 
Rapid-acting  liydraulic  drawing  presses,  piercing  presses, 
pumps,  and  accumulators  for  making  Shells,  etc.     High 
pressure  fittings  and  valves,  quick  shipment. 

Send  for  our  illustrated  catalog  to-day 

Charles  F.  Elmes  Engineenng  Works 
217  N.  Morgan  Street,  Chicago,  U.S.A. 

Over  50  years    experience  building  hydraulic  machinery. 

We  Equip  Foundries  Complete 
Grey  Iron,  Brass,  Car  Wheel,  Pipe,  Steel 
(OH.    and    Converter)    and    Malleable 

from  laying  out  the  plant  to  starting  it  in  operation.  Our 
experts  know  the  foundry  and  its  problems  from  the  ground  up. 

Profit  by  our  thirty  years'  experience. 

Cranes 

of  all 

Kinds 
FOUNDRY  EQUIPMENTCQ 

HARVEY- ILL.  U.S.  A. 

Catalogs 
on 

Request 

Holden-Morgan    Mechanical  Plug  Wrench 
For  Screw/ fig  tJic  Base  Plugs  Into  Shells 

Output    120    per    hour.       One 
machine  with  an  operator  will  do  the  work 

of  four  men.  Friction  device  adjustable,  and 

can  be  set  for  any  required  tension,  and  when 

set  the  pressure  applied  will  not  vary  from 

the  desired  adjustment. 

Direct   driven,  no  countershaft 
needed.  The  plug  is  screwed  in  and  tightened 

up  entirely  by  mechanical  action,  and  there- 
fore eliminating  the  variations  that  result  from 

hand  work. 

THE  HOLDEN-MORGAN  COMPANY,  LIMITED 
539  RICHMOND  STREET  WEST,  TORONTO 

The  advertiser  would  like  to  know   where  you  saw  his  advertisement — tell  him. 



November  IS,  1915. CANADIAN    MACHINERY 25 

Gorton  Heavy  Duty  Cutting-Off  Machine 
No.  2-B 

FRONT    VIEW    OORTOX    XO.    2-1!    HEAVY    DUTY    CIITTINO-OPF    MACHINE    - 
Capacity  B-inch  Rniinds  ni-  LcsFi.  5-incti  Squares  or  Less.  Pholo  .Shows  Stamlard 
Equipment  30-H.P.  2:1  Varial>)e  Siteeil  Mntni,  as  Motor  is  preferal)ly  connected  with  6" 
endless  belt  witli  provision  for  talciny  out  slack.  Any  itake  Motor  may  be  quickly 
installed  by  the  Pnichaser. 

witliout    Motor.   IS.OIO   Pounds. 
Code 

Net  Weight   Complete 

Word,    Comt.leti'    :i,    si,,,. 1    Slio' Hot 

'n,   hnt 

Witli.mt 

leqiiest. 
Motor— Kroudslager.      (Sixcinl    Catalog 

W'r    itiii    iiiiikc    jiifiiiipt    ili'livi'iy    of    (i"    nitic'hine,    as 
shciwn.      It   is   :i   type   of   niachine   which   originated 
with    this    coiiipauy,    ami    has    been    very    carefully 
ilr>\-elo])e(l  for  ten  years  past,  and  is  used  by  all  of 
the   large   steel   works  and   by   other   manufacturers 
in  the  TTnited  States. 

This  is   the   only  machine  for   shrapnel  work.     We 
have  furnished  twelve  to  one  large  firm  and  several 
to  each  of  a  number  of  other  firms. 

S\-:"    Round     Shrapnel     stock,     when     cutting    bars 
singly,   may  be  severed  at  the  rate  of  60(1   cuts  per 
12   hours.     Arranged   with   special   jaw.s  to   cut   two 
bars  at  a  time  SOO  to  llOn  cuts  can  be  made  per  12 
hours. 

314"    Square    Shrapnel    stock    may    be    necked    down 
to   1"   diameter  by   using  our  rotary  attachment,   at 
the  rate  of  600  cuts  per  ten  hours. 

6"  ordinary  round   steel   may   lie   cut   at   the   rate   of 
over  300  cuts  ]ier  ten  hours. 

George  Gorton  Machine  Company 
Manufacturers    of    Engraving    Machines 

and    Heavy    Duty    Cutting-off    Machines 

RACINE,  WIS.,  U.S.A. 

Cable   Address:    "Gorton,    Racine."       Use    A.  B.  C. 
Code  (4th  editioni  or  Western  Union  Code  I  Universal 

edition  I 

Where  ''Time  Is  The 

Essence  Of  The  Contract'' 
you  can't  afford    to    let   your 
men  use  inefficient  tools. 

Yet  the  probability  is.  that 

they  are  wastini;  time  trying-  to 
get  the  last  bit  of  wear  from 
their  files. 

And  at  a  certain  point  in  the 
lifetime  of  a  file,  the  time  lost 
in  its  use  is  monev  wasted. 

By  using  a  half-worn  lile 
your  men  may  be  slowing  up  a 
contract  that  means  thousands 
of  dollars  to  vou. 

They'll  do' better  work  with a  new  file — in  less  than  half  the 
time.  And  the  saving  goes  into 

your  pocket. 
But,  be  sure  the  files  used 

are  of  the  following  bianJs: 

KEARNEY  &  FOOT       GREAT  WESTERN 
AMERICAN        ARCADE        GLOBE 

(Made  in  Canada) 

The  Files  with  our  50  years'  experience  at  back  of  them.     They 
Write  for  our    FREE  copy  of  "File  Filosophy." 

NICHOLSON   FILE   COMPANY,      -      PORT 
(Dealofs  Every w/here) 

last  ! 

HOPE 

//  what,  you  ivavt  is  not  advertised  in  this  issue  consult  the  Bniicfa'  Dirict'ii'i/  af  the  hack. 
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"Modern  12  X  24 
Self -Contained 

Grinding   Machine 
This  is  a 

powerful,  rigid 
and  effective 

machine  that 

will  give  you  an 
extra  measure 

of  shell  produc- 
tion. 

Larije        diameter, 
wide     face     wheel 
with     p  o  w  e  r  f  a 
drive. 

Automatic  feed, 
without  traversina 

the  table,  where  re- 

quired. 
Absolute  central 

control  of  all  lev- 
e  r  s  and  hand 
wheels. 

Sins'le  constant 
speed  drive. 

Write  for  full  de- 
tails. 

USED  BY  A 
LARGE  NUMBER 
OF  SHELL  MAK- 

ERS I^'  CANADA. 
It  comes  equipped 
for  all  classes  of 
straiglit  and  taper 
cylindrical  work. 

Send  f  o  r  blue- 

prints and  esti- mates. 

MODERN  TOOL  CO." 
'      ERIE-PA.  U.3.A 

>^^r3m 

Modern  Tool  Company 
Main  Office  and  Works:  State  and  Peach  Streets,  Erie,  Penn'a 

Canadian  Agents:  Rudel-Belnap  Machinery  Co.,  Toronto  and  Montreal 

The  advertiser  would  like  to  know   ivhen.  ij<m  mw  his  adrcrtisciiK  iit — tell  him. 
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The  "Modern"  Speed  Die 

Eliminates 

Spoiled 
Pieces 

Self-Opening 

and 

Adjustable Die  Heads 

—SPEED  that's  invaluable  to  shell  maimers 
Supported  to  insure  the  cuttiuii,-  of  a  perfectly  stnii,i;ht  thread,  of  full 
size  and  accurate  lead,  and  the  heads  will  not  cloo-  with  ships,  necessi- 

tating' frequent  cleanin.i;-. 

All  "^lodern"  Heads  now  have  our  cleanini;-  improvement,  which  per- 
mits cleaning  without  dissembling  the  head.  The  chaser  clocks,  in  which 

the  chasers  are  rigidly  held,  are  firmly  su]>)Mirted  l)y  a  tool  steel  cam ring. 

The  "Modern"  Die  Head  is  made  in  a  single  style  that 
will  cut  all  thi-eads,  coarse  or  tine,  of  standard  or  special 
pitch  and  pipe  threads,  of  any  diameter  ov  length  within 
the  ca])acity  of  the  Die. 

No  other  make  of  Self-Opening  Dies  has  been  able  to 
attain  these  advantages,  hence,  if  you  desii'e  a  larger 
output  of  precision  work  and  a  wider  range,  with  mini- 

mum investment,  yon  will  be  compelled  to  purchase  a 

"J\L(»dern"  Die  Ht'ad.  So  if  you  are  having  troul)le  with 
your  present  threading  tools,  you  can  eliminate 

this  trouble  by  installing  "Modern"  Heads. 

Information  regarding  the  use  of  "Modern" 
Self-Opening  Die  Heads  for  threading  time  fuse 
parts  and  l)ase  plugs  u))on  request. 

Modern  Tool  Company 
Main  Office  and  Works:     State  and  Peach  Sis.,  Erie,  Pa. 

Canadian  Agents:  Rudel-Belnap  Machinery  Co. .Toronto  and  Montreal 

//  what  yon  want  is  not  advertised  in  this  is^sat  coaxnlt  the  Bayers'  Director  if  at  the  back. 
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Let  a  score  of  reasons  emblazon  their  score 

PANAMA  PAaFIC 
INTERNATIONAL 

exposinoM 
SAN  FRANCISCO 

1915 

msisnTHiniwtiMiiJMr'  < 

untcToii^uiain 

ucrr  or  Twi  lanMunoiM 
AWAAD  tISTEH 

MEDAL 
HONOR 

DEPARTHENTOF 

MACHINERY 

Their  Score 

1. 

6. 7. 

S. 

9. 
10. 

11. 
12. 

13. 

14. 

15. 

16. 

17. 

18. 
19. 

20. 
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Factories  : 

BROOKLYN,     KT   V 
BUFFALO,     VS»  I  • 

"THE  HOLDERS  THAT  HOLD" 

They  were  designed  and  produced  after  the  demands  of  the  High  Speed  Age  upon 
lathe  tools  were  fully  established  and  understood. 

They  can  be  made  to  grip  tighter  than  other  tool   holders  without  inviting  their 
destruction. 

Their  protected  fastenings  make  them  immune  from  abuse. 

Their  fastenings  provide  reserve  power — the  greater  the  pressure  the  tighter  the 
lock 

They  are  made  of  selected  stock,  scientifically  refined  and  treated  by  trained 
experts. 

They  prevent  lost  motion  by  obviating  breakage  of  fastening's. 
They  are  steady  workers  who  never  quit  until  the  job  is  completed. 
They  never  lose  their  heads. 

Nothing  upsets  them. 

The  stripping  of  threads  is  impossible. 
Tliey  are  well  balanced;  each  portion  is  designed  for  the  strain  it  bears. 

Their  dependability  is  assured — the     <;w>     secures  it. 

They  are  made  and  sold  to  secure  full  commission  to  the  dealer,  full  profit  to  the 
owner  and  full  pay  to  the  workmen. 

Their  successful  career  has  not  turned  their  heads;  we  provide  a  suitable  wrench 
for  that  purpose. 

They  permit  a  pound  of  steel  to  perform  the  work  of  many  pounds  of  solid  forged 
tools. 

The  cam  fastenings  permit  quicker  locking  and  releasing  of  tools  in  turning,  thread- 
ing, cut  ting-off  and  side  holders. 

The  lockable  spring  head  of  the  Threading  too!  permits  the  finest  threading  in 
finishing  or  heavy  roughing  cuts  in  preliminary  operations. 

The  cutting-off  tool  is  made  as  effective  for  side  work  by  interchangeable  blades. 
Within  its  range  the  boring  tool  takes  any  commercial  size  or  shape  of  bar  without 
sliims,  and  provides  for  varied  adjustment  of  straight  or  angular  cutters. 

The  planing  tool  with  36  angles  of  adjustment  provides  perfect  seating  of  cutters 
with  uniform  locking  pressure  in  all  positions. 

j.H.wimAMsa.co. 

^pisftMSt   [BROOKLYN.N  Y  C 

TJiiie  Wpglffl fmA 
Western   Office   and  Warehouse  : 

40  SOUTH  CLINTON  STREET,   CHICAGO, ILL. 

CATALOGUE   FOR 
THE  ASKING 

The  advertiser  would  like  to  knuw    where  you  saw  his  advertisement — tell  him. 
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SiwcvM  Tools  for  Motorists 
Ctarrett  Tools  are  kno^vn  tKrou^Kout  tKe  world  as 

^  tools  for  fine  mecKanical  work.  Amon^  tKese  tools 
are  several  especially  adapted,  for  use  on  automobiles. 

Hack  Saw^s  and  Frames The  Starrett  Ratchet  Wrench  $15 
includes  28  sockets  for  all  standard  hex 

nuts — handle  with  ratchet  and  reversi- 
ble pawl, universal  joint, drilling,  attach- 

ment,spark  plu^socket, 
scre-wdriver. 

"]     Expansion  Pliers  $2 
Jaws  are  adjustablei'will  take 
any  sKape  up  to  1'+  inch. 
Handles  are  always  just 

ri^ht  to  squeeze.  Great  lev- 
erajie  ̂ ives  powerful  J,rip. 
Quicker  than  a  wrench  for 
small  adjustments. 

Flexible  back  blades  for  hand  work 

prevent  breakage.  Adjustable  hack 
saw  frames  take  8,  10  and  12  inch 
blades  and  permit  turning  the 

blades  to  saw^  in  any  position. 

Starret  Tools  and  Instruments 

include  2100  styles  and  sizes  of 
fine  tools  and  hack  saws. 

We  deal  direct  with  retail 

dealers.  Send  for  free  catalog 
No.  20M A. prices,  etc. 

THE  L.  S.  STARRETT  COMPANY 
"The  V/ui'ld's  Gj'eatest  Tool  Makers" 

ATHOL  -        -  MASSACHUSETTS 
NEW  YORK  LONDON  CHICAGO 

If  what  you  want  is  not  advertised  in  this  issue  consult  the  Hin/rr:/  Dtrecturij  at  the  t/aclc. 

^ 
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No.  2a 
Bull  Dog 
Type 

,RACiNE°c";; 

The  Racine 
Metal  Cutter 

_^iP*Pfy 

14^ 

RACINE  TOOL  iMACH  CO 

I     RACIME-WIS-USA. PATENTED  JULY  13.1909 
PATENTED  FEB.24,1914 

Less  Blades 
and 

Utmost 

'* 

\, 

of 

One 
Canadian  Steel 

Company  uses  120 
Racine    Metal   Cutters 

Racines    are      popul-ar   everywhere 
because  they  work  fast  and   are  easy 

on     the    blades  —  because    springing    is 

absolutely  prevented    by  the  mechanically 

correct  design  and  construction. 

The  heavy,  rigid  saw  frame  guide  of  the  Racine 

is  made  of  the  best  grade  of  semi-steel  and  will 
hold  the  saw  absolutely  rigid  and  square  with  the 

work  at  all  times,   ensuring  a  straight  cut  with    the 

least  possible  waste  of  material. 

The  Blade  Tightener  is  operated  without  the  use  of  a 
wrench  and  is  a  great  time  saver. 

The  Three-Speed  Transmission  gives  unlimited  range  to 
machine  illustrated  herewith,  adapting  it  to  cutting  all  kinds 

metal  at  proper  speeds. 

USED  EXTENSIVEL  Y  IN  CANADA 

Write  for  full  details  and  list  of  Canadian  Customers. 

Racine  Tool  &  Machine  Company 
15  MELBOURNE  AVE.,  RACINE,  WIS.,  U.S.A. 
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31 Used  by  large 

Shell   Makers 

I go  Types 
and  Sizes  foi 
Saw/  fig  all 
kinds    of 
Metal 

^-, 

ttingcrfl 
S^el  Bars 

The  fastest 
Cold  Sawing 

Machine  in 

the  World 
4 

^ 

The  Espie;O-Cfl0l|  Ma^hiie  Works 
Front  M  Girard  Avemje,  Philadelphia,  9MU-,  U.S.A. 

Af>  '„     S' 
//  ii'/i'v^  ;ioii  want  is  imt  ndrriiixcil  in  lit  i.'!  iKf:iie  i-aiisiilf  tin   ISiiiirrx'  Direcfuri/  at  tin    tia':k. 
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SHRAPNEL  and 
HIGH  EXPLOSIVE  SHELL 

\ 

FORGING    MACHINERY    AND    RIFLE 

BARREL  TAPERING  AND  DRAWING  ROLLS 

Drop  Hammers, 
Power  Hammers, 

Bulldozers,  Rifle 
Barrel  Tapering 

and  Drawing  Rolls, 

andacomplete  lineof 

forging  machinery. 

Our  machines  are  in  use  by  some  of  the 

largest  manufacturers  of  Rifles,  Shrapnel  and 

High  Explosive  Shells. 

We  are  very  glad  to  confer  with  manufact- 
urers and  give  them  the  benefit  of  our 

engineering  experience. 

Full  Details  Furnished  on  Request. 

Williams,    White    &   Company, 
MOLINE,  ILL. 

U.  S.  A. 

CHICAGO  OFFICE:     933  Monadnock  Blk. 

PITTSBURGH  OFFICE:     808  Home  Building. 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 
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SOUTHWARK 
CUTTING-OFF  MACHINES 

HOW  DO  YOU   CUT  YOUR  SLUGS  ? 

WHAT  ARE  YOUR  COSTS  ? 

Illustration   shows  a  powerful   Air  Operated   Maehine,   tor  eutiing  otf  Cold   Metal.   1"  to  (»"  <liainct«' 
This  machine  ruts  six   slugs  from   a   ."iH-"    round    in    (i~t    seconds. 

The  MrMeans-Bosler 
Cutting  Off  Machine 
may  be  operated  oy 
one  man,  and  handles  a 
wide  range  of  worli 
with  speed,  accuracy  and 
economy. 

It  costs  LESS  to  Cut 
Stock  on  this  machine. 
It  will  Cut  your  Cost  as 
fast  as  it  Cuts  Steel. 

It  is  built  in  single  and 
multiple  head  types  for 

cutting  rounds  from  1' 
to  13"  in  diameter.  It 
can  be  eciuipped  with 

handling  device  for  dis- 
posing   of    the    cutting.s. 

Tf  vnu  ROhT.  7?Or'A'7)s' it  ix  the  Oyr.Y  irn,i  In  ];rrn 
nhcnd  nf  j/fiiir  Mill,  ff  ynii 
mnlr  fiTJETJ,  BT,.\\Kfi  it 
'ix  the  ONHY  vfjn  to  hrip 
ahrnil  of  uour  Prrxxrx. 

It  Irnrrx  n  BItE  I  KIXC 
ftEOTiny  nt  tlir  mirlrllr. 
as  required  hif  xlirlJ  stneri- 
flrnfio?is. 

Itx  f^impliciti/,  Enxe  of 
HaiitiJiiiff,  Loir  O/teratitui 
ayitt  Mnintenoncc  Coxtx, 
comhinrd  with  itx  Great 
^pecd  and  High  Produr- 
tio»,  make  it  (ihsoliitelii 
essential  in  plants  of  lart/e 
output. 

Southwark  Foundry  &  Machine  Company 
PHILADELPHIA 

FOUNDED    1836 

Old  Colony  Building,  Chicago  Brown-Marx  Building,  Birmingham 

Same    type    of    niiirl 

//  irJi'if  ijoii.  ivanf  is  iiof  "ijrrrtisrfj  in  fh  is  i.ssnr  consnlf  tin:  I}iii/<rs'  Dirrcforii  at  fltr  I'ifck. 
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Important  Factors  in  Fast, 
Accurate  and  Profitable 

Shell  Production. 

Colburn  Drill  Presses  stand  up  to  and 
deliver  the  goods  in  the  hard,  tough 
work  of  drilling  shrapnel  and  high 

explosive  shells,  because  they  are  built  to  take  the  toughest  jobs  and  drive  the  best  of 

high-speed  twist  drills  to  their  full  capacity. 

Their  power,  stiffness  and  rigidity  has  won  place  for  them  in  hundreds  of  munition 

manufacturing  plants  here  and  abroad.  There  is  absolutely  no  spring,  drill  break- 
age is  small  and  drills  wear  long  between  grinds. 

COLBURN  MACHINE  TOOL  CO.,  Franklin,  Pa.,  U.S.A. 

The  advertiser  tvould  like  to  knom    wlierc  you  saw  his  advertisement — tell  him. 
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LARGE 
SHELLS 
of  9.2"  and 
12"  diameter 

are  calling  for  improv- 
ed and  larger  types  of 

T(n»ls  tti  prctduce  them. 

Murchey 
Service 

which  means  Murchey 
Collapsing  T  a  p  s  a  n  d 

ISelf-openiiig  Dies  —  is 
doing  this  work  NOW  in 
a  munlter  of  the  largest 

munition  plants  with  en- 
tireh'  satisfactory  re- 
sults. 

Send  us  B-P  of  your  re- 
tiuirements  and  let  us 

quote  you  on  the  neces- 
sary tools. 

Murchey    Machine 
&  Tool    Company 

75  Porter  Street 

DETROIT,     -      MICH. 

"Murchey"  Tools 
are  threading  successfully 
all  types   and  sizes  of 

High  Explosive  Shells 
English,   French,    Italian, 
United  States  andRussian. 

2    T/^p  -  2  Die 

2^' TAP  -a^O.c 

3l"T-P  -  3^"di« 

r'l'"- 

i 

2^  Tap 

2^'t«P    -    a^Dif 

^==R 

1"^  L_B.  Swwvgnei-. 

^        UI.203XI
*'' 

lB  C*WTHio<bE  C* 

2  T«P   -  2  BlC 

3^"Tap-4DiE 

t-     -li-»"° 

GM  E»g^o5iv£  -  XVI 

a|T.p-2^o.B 
£^T«R-a^DiC 

2'Tap  -  a'o.e. 

r  1 ""
 

^ ^ 

t6LB    EwOi-ia"   S-woP' 

T«P  -  tjO.C 

iBlb  RL.s3'«".3"W-p».e. 

a     Tap    -     £.  Die 

2^  Tap    -    2^Die 

3^"  T*>»  -     3   Die 

l-^i-iv 

4  7   u  5    Sm 

3  3l5^rrt  T 

J :v//// 

ISO  M-M  French  ShRapi 

2  Tap  -  Z  O'E 

2|Tap  -  2^'dic- 
fe"    Tap    -     7"D.e 

I  2    HiQM  e:-p.-c) 
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\X  "<■%" 

%  i PURELY  HYDRAULIC 

"Extra  Rapid"  For^in^  Presses ir 
I 

Purely   Hydraulic    Tod    Presses   for   Piercing   and    Drawing   of  Shells   and    Projectiles 
WE   CAN   SUPPLY   FORGED  SHELL  BLANKS   UP   TO   8  in.    DIAMETER 

The  William  Tod  Company 

1  tiii  n 

YOUNGSTOWN,    OHIO 

ENGINES— Mill,  Reversing,  Blowing,  Gas,  Pumping 
ROLLING  MILLS— CONDENSERS-HYDRAULIC  FORG- 

ING PRESSES,  IRON  AND  BRASS  CASTINGS 

%, 
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THE  STEEL  COMPANY 
OF    CANADA,   Limited 

Its  Phut  and  Product 
at  Hamilton,  Ont. 

jt 

-x/^ 

STAFF     ARTICLE 
.-^i 

^-^. 

I    II    I     r 

From  the  ore  mines  of  Mcsabi  to  the  pijlit<iiij  front  in  Fnnixe  is  a  hnig  waij  to  >/o,  but  not 
long  enough  to  prevent  a  steady  jlow  of  shells  nml  other  munitions  of  war.  The  help  which 
Canada  is  giving  to  the  Empire,  grows  in  volume  and  variety  as  it  progresses  Eastward  and 
the  valued  assistance  being  rendered  by  establishments  such  as  the  one  described  in  tliJs 

article  is  convincing  evidence  of  Canada's  pre<''nl  power  and,  future  potcvtialitji. 

TMK  entrance  of  Canada  into  the 

ranks  of  munitions  producing  na- 
tions was  one  of  the  unexpected 

events  of  a  war,  in  which  the  unexpect- 
ed lias  been  more  than  once  prominent. 

A  year  ago,  when  hostilities  had  been 
in  progTess  for  several  months,  there 
were  few,  if  any,  indeed,  who  foresaw 

the  extent  to  which  this  country's  re- 
sources would  be  relied  upon  for  pro- 

viding not  only  ammunition,  but  army 
stores  of  all  descriptions  in  enormous 

quantities.  Possessing  an  area  of  3,- 
817,000  Sfjuare  miles,  equal  to  more 

than  one-quarter  of  the  land  jio.s- 
sessions  of  the  Empire,  with  na- 

tural resources  more  varied  and  ex- 
tensive than  any  other  colony,  and 

geographical  location  and  political  en- 
vironment of  the  most  favorable  nature, 

Canada  would  have  failed  in  her  duty 

as  a  loyal  colony  had  she  exerted  her- 
self one  whit  less  strenuously  than  she 

has  done  during  the  past  year.  Circum- 
stances point  to  intensification  and  con- 

tinuation of  such  efforts  till  tlie  British 

Empire  once  more  asserts  itself  as  the 

chief  factor  in  the  world's  peace,  and  in 
the  attainment  of  such  a  state  of  affairs 
Canada  will  be  looked  to  for  increased 

help  and  support  until  the  much  de- 
sired consummation  of  events  is  at- 

tained. 

The  building  of  ordnance  in  the  near 

future   along   with     impending    develop- 

ments in  munitions  manufacture  will 

tend  more  and  more  towards  the  con- 
solidation of  the  Dominion  as  a  self- 

contained  and  fully  developed  unit,  and 
increase  to  a  desirable  extent  the  effec- 

tive help  so  necessary  in  the  terrible 
struggle  for  liberty  and  justice. 

The  Genesis  of  a  Shell 

While  the  sueressful  production  of 

guns  will  form  the  completion  of  Can- 
ada's military  development,  the  demand 

for  munitions  has  been  most  urgent,  and 
so  far  the  efforts  of  all  parties  have  been 
so  concentrated  on  actual  production 
that  few  of  us  have  realized  that  every 

step,  every  operation,  every  substance 
that  enters  into  a  finished  shell,  and 
last,  but  not  least,  the  men  and  the 
guns  to  use  them;  in  fact,  each  and  every 
phase  in  the  life  of  a  shell  from  the  ore 
mine  to  the  battlefield  is  now  in  exist- 

ence in  this  country-. 
The  successful  production  of  a  mod- 

ern artillery  projectile  is  dependent  on 

a  degree  of  scientific  knowleds'e,  me- 
chanical ability,  and  complexity  of 

operations,  of  which  the  casual  observer 

has  only  the  faintest  idea,  and  in  devot- 
ing its  efforts  to  the  manufacture  of 

nnmitions  The  Steel  Company  of  Canada 

ati'ords  a  splendid  instance  of  that 
promptness,  thoroughness  and  whole- 
heartedness  which  has  been  so  charac- 

teristic of  our  manufacturers. 

Immediately  it  became  apparent  that 

t:ie  company's  services  would  be  neeiled. 
preparations  for  new,  and  alterations 
to  operating  plant  and  equipment 
were  begun  and  carried  out  with 
such  promptness  and  alacrity  that 
in  a  very  short  time,  shells  were 
being  produced  at  a  highly  creditable 
rate,  and  during  the  months  which  the 
plant  has  been  engaged  on  this  work 

tlie  company  has  earned  a  lasting  repu- 

tation as  a  producer  of  material  foi- 
this  purpose  of  the  very  highest  order. 
In  considering  this  performance  one 
must  remember  that  the  metal  is 

made  from  the  ore,  the  forging  is 

made  from  the  metal,  and  the  finish.'d 
shell  produced  from  the  forging  all  un- 

der the  one  management.  The  life  story 

of  a  shell  as  observed  at  the  company's 
various  plants  is  fascinating,  instructive 
and  highly  stimulative  of  that  industrial 
patriotism  which  is  so  characteristic  of 
Canada's  present  efforts. 

Mining  the  Iron  Ore 

Situated  in  the  Mesabi  range  of 
hills  in  the  northern  part  of  the 

State  of  Minnesota,  close  to  the  Can- 
adian border,  anil  800  miles  from  Ham- 
ilton, Ont.,  as  the  crow  flies,  are  vast 

deposits  of  iron  ore.  From  this  locality, 
known  as  the  Lake  Superior  district, 
about  40,000,000  tons  of  hematite  iron 

ore   are   shipped   annually   to   blast   fur- 
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naces  niiieli  yield  more  than  three-quar- 

tei's  of  the  pig-  iron  prodiu-tion  on  llu' 
North  American  continent.  This  I'ed  or 
brown  hematite  is  one  of  the  richest 

forms  of  iron  ore,  eoutaininsr  in  some 

oases  as  much  as  (58  per  eent.  of  iron, 

and  in  appearance  resembles  soft  brown- 
ish earth.  The  de- 

posits of  the  Mesa'i 
rantre  of  liills  lie 

near  tlie  surface,  and 

are  mined  by  means 
of  immense  steam 

shovels  or  excavat- 
ors, such  as  are  usoil 

for  diga:ing'  founda- 
tions, canals,  rail 

way  cuttings,  etc 
These  deposits  siw 

particularly  adapted 

for  handling  liy  ma- 
diinery.  and  the  rain- 

ing, transportation, 
and  unloading  of 
this  material  ha\c 

resulte<l  in  the  per- 
fection of  mechani- 

cal appliances  of 

wonderful  capacity 
and  efficiency. 

the  boats,  so  that  by  means  of  ore  chutes 
leading  into  each  hatchway,  the  ore  is 

rapidly  conveyed  by  gravity  into  the  hold 
of  the  vessel.  In  a  few  hours  tlie  sliip 

has  received  its  cargo  and  is  ready  (o 

start  on  its  long  journey  down  tlu>  chain 
of  inland  lakes  to  its  destination,  where 

Lake  Transportation 

Ore  boats  carrying  rii 

10,000  or  12,000  "tons of  ore  in  one  cargo,  convey  the  ore 
to  its  destination.  These  boats  are 

loaded  from  immense  bins,  into  which 

the  ears  from  the  mines  are  emptied,  the 
bins   being  elevated    above   the   level    of 

I.IIAIUN(;   (IKK   I!II.\TS   AT   ̂ IKSABA  ORE    UDCK.   lifl.fTII.       Ualhlgl 

unloading  of  the   boats  is  accomplished 

almost    as  rapidly   as  the   loading. 

The  Production  of  Pig  Iron 

The   plant   of   The   Steel   Company   of 

Canada  is  complete  in  every  detail,  and 
is  considered  by  many  authorities  to  be 
of  most  iihiilein  design  and  construction. 
Here,  in  an  extent  of  soxeral  acres, 

and  in  the  course  of  a  few  limirs  may 

In'  seen  steel  in  every  stage  of  produc- 
lion  frdin  iron  ore,  barely  distinguish- 

able  from  common 

eaitli  to  the  shrap- 

nel and  liigli-ex|)lo- 
sne  shell,  wanting 

enly  the  addition  of 
the  explosive  charge 

and  propellant  to 
ii;ake  it  ready  for 

actual  use  in  battle. 

A  short  explana- 
tion of  the  reasons 

for  and  nature  of 

the  various  processes 

through  which  the 
metal  passes,  may 

render  clearer  a  de- 

scription of  the 

plant. 

The  first  step  in 

the  manufacture  of 

steel  from  iron  ore 

is  to  separate  the 

iron  from  the  vari- 
ous substances  asso- 

ciated with  it  in  that 

form.  This  is  acconi- nlisbed  by  smelting 
the  ore  in  a  blast  furnace  with  fuel  and 

llux,  whej'ehy  much  of  the  impurities  is 
removed,  and  a  east  iron,  commonly  known 

as  pig  iron,  is  obtained.  The  pig  iron  thus 
|)roduced    is    still    an    impure   grade    of 

iniluUi. 

MAI.t.ET    O(IMI'OtM)    TA1C0:M0TI VF.    ITAfLINC    TRAIN    OF 
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iron,  containing:  roughly  1.00  per  eent. 

silicon,  0.1  jVcr  cent,  suljiliur.  1.50  |>er 

cent,  pliosplionis,  1.50  per  cent,  man- 
ganese, 3.51)  per  cent,  carbon.  A  steel 

suitahle  for  projectile  manufacture 

would  have  a  composition  approximately 

thus:  .15  silicon,  0.03  per  cent,  snlpluir, 

0.05  ]ier  cent,  phos- 
phorus, 0.70  per  cent, 

manganese,  0.50  per 
cent,  carbon.  In  or- 

der to  obtain  metal 

of  this  composition 

it  is  necessary  to  re- 
move nearly  all  of 

the  various  imiJuri- 

ties  from  the  pig' 
iron,  and  then  add 

the  necessary  pro- 

portions of  such  in- 

gredients as  are  de- 
sired. 

This  constitutes 

steel-making  proper, 

and  ma.v  be  accom- 

plished by  vari(iu,-i 
processes,  all  of 
which  are  similar  in 

general  principles, 

though  differing 

widely  in  certain  fea- 
tures which  have  ini- 

jiortant  bearing  on   the  finished  |iroduce. 

After  the  desired  chemical  composi- 
tion has  been  obtained,  the  steel  is  sub- 

jected to  various  mechanical  treatments 

terminating  with  its  appearance  in  the 

s'lape  of  the  now  familiar  shell  forging;. 

The  Blast  Furnace 

Rcturiiiim'  now  tn  the  blast  furnace — 
the  iron  ore  arrives  in  hopper  bottom 

cars,  vv'hicli  are  run  out  on  elevateil 

tracks  and  dumiu'd  in  huge  storage  piles 

in  close  pro.ximity  to  the  blast  furnace. 

Limestone  and  coke,  Vi'hich  are  necessarv 

BLAST    FU'RNACE    PLANT    OF    THE    STEEL    CO.MPANV    (IF    CANADA,    LTD.. 
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materials  in  steel-making,  are  similarly stored. 

A  sectional  view  of  the  blast  furnace 

with  skip  hoist  and  charging  bins  is 

shown  on  page  465. 

The    clinr'jing    bins    are    sitiiated    well 

above  ground  level,  the  discharge  spouts 

being  so  arranged  that  the  necessary 
amounts  of  ore,  coke  and  limestone  may 

Ijc  fed  into  a  (ravelling  dump  car  pro- 
vided with  scales,  and  running  on  a  track 

behiw  the  liins.  The  car  empties  its  load 

of  material  into  the  skip,  two  of  which 

arc  used,  one  de- 
scending to  l.e  filled 

when  the  other  as- 
cends w  i  t  11  t  11  e 

charge  for  tlic  t  iir- 
iiace.  When  the  load- 

ed skip  Hears  tlie  top 
of  the  hoist  tracks, 

|ii'ojections  on  the 
ends  of  the  rear  axle 

engage  with  suitable curved  guide  rails, 

and  tip  the  skip  ox'er so  that  its  contents 
are  discharged  into 

the  hopper  on  top  of 
the  furnace.  This 

li(i|iper  is  of  double 
coiistrui  f  ion,  being 

fitted  with  two  bells 
cir  <'ones  A  and  R. 

I'.cll  B  is  held  against 

the  bottom  of  the 

upper  ho|iper  by  a 
counterweight,  and 

is  iipened  by  hydraulic  gear,  thus  allowing' 
tlic  charge  to  fall  into  the  main  hopper  1, 

which  in  turn  is  closed  by  bell  A.  When 

hopper  I  has  been  charged  with  the  proper 
i|uantities  of  ore,  limestone  and  coke,  bell 
A   is  ojieneil,  while  bell  B  is  kept  tightly 

X:JL.J 
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closed.  The  contents  are  now  precipi- 
tated into  the  furnace,  while  the  iras  is 

prevented  from  escaping  by  bell  B  and 

going  to  waste  as  formerly,  thus  giving 
rise  to  the  long  flame  which  some  years 

ago  was  such  a  prominent  feature  of 

blast  furnace  p'.ants. 

protected  by  a  water-cooled  casting,  and 
is  closed  bv  means  of  an  iron  plug.  Tho 

purpose  of  this  hole  is  to  draw  off  the 
cinder  and  prevent  it  reaching  the  level 

of  the  tuyeres.  On  a  level  with  the  bot- 
tom of  the  crucible,  on  the  front  side  of 

the  furnace,  is  the  iron  tap-hole  tlirough 

seen  lying  at  the  base  of  the  furnace  in 

])hotograph  on  page  4C(). 

Blowing  Engines 

The  air  which  is  necessary  to  operate 

the  furnace  is  supplied  at  a  pressure  of 
Trdiii   15  lo  30  lb.   per  sq.  in.,  according 

STdKACi:     I'll, IKdS    iilil;    AWAll'INO    TKKATMENT    IN    lit. AST    FURNACE. 

Design 

As  will  be  observed  from  the  drawing, 
a  blast  furnace  consists  of  a  vertical 

brick-lined  shaft,  the  internal  shape  be- 

ing of  a  special  outline,  which  has  as- 
sumed its  present  form  and  proportions 

as  the  result  of  experience  and  scientific 

investigation.  The  lining  of  the  furnace 
consists  of  acid  (silicious) 

fire-brick,  into  the  outer  sur- 
face of  which  are  built  numer- 

ous water  pipes  for  cooling 

purposes.  These  are  easily 

seen  in  the  photograph  on 

page  466. 
Encircling  the  lower  part  of 

the  furnace  is  the  blast  pipe  L. 

which  supplies  air  to  the  fur- 

nace through  the  tuj"eres  N. 
The  tuyeres,  12  in  number,  ex- 

tend through  the  lining,  the 

openings  or  "notches'"  as  well 
as  the  tuyeres  being  cooled  by 

water  circulating  through  spe- 
,cial  pipes  and  hollow  shields. 

The  hearth  is  the  lower  por- 
tion of  the  furnace,  about  8  ft. 

in  height,  with  vertical  sides. 
Above  that  for  a  distance  of 

12  ft.  is  a  portion  of  gradually 

increasing  diameter,  known  as 

the  bosh.  From  the  top  of  the 

bosh,  which  is  the  largest  di- 
ameter of  the  furnace,  the 

walls  close  in  gradually,  form- 
in°'  the  stack,  which  extends 
upwards  to  the  throat  where 
the  charging  hopper  is  located. 

About  three  feet  below  the 

level  of  the  tuyeres  a  hole  is 

provided,  known  as  the  ' '  cinder 
notch"  or  "monkey. "    This  is 

which  the  liquid  metal  is  drawn  off  from 
the  furnace.  This  is  simply  a  large  hole 

in  the  brick  work,  which  is  stopped  with 

clay  balls.  In  tapping  the  furnace, 
these  balls  are  broken  up  with  a  bar, 

and  in  order  to  stop  the  hole  again  a 

mud  gun  is  employed,  which  shoots  the 
halls  of  clay  into  the  hole.     This  gun  is 

F.LEC 
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to  furnace  conditions.  The  blowing  en- 

gines for  supplying  this  air  are  of  a 
type  which  is  more  or  less  peculiar  to 
l)last  furnace  plants,  and  one  of  these 
is  shown  in  a  photograph  on  page  465. 

They  are  what  are  known  as  disconnected 

compound,  long'  cross-head  blowing  en- 
gines. The  steam  cylinders  are  44  in. 
and  84  in.  diameter  by  60  in. 

stroke,  and  are  placed  above 

the  blowing  cylinders,  which 

are  located  between  the  fly- wheels. 

Before  entering  the  furnaces 

the  air  is  heated  to  a  tempera- 
ture of  900  to  1,2.50  deg.  Fahr. 

by  passing  through  the  hot 
blast  stoves.  These  stoves,  of 
which  there  are  three,  are 

distinctive  features  in  th«  ap- 
pearance of  blast  furnace 

plants.  They  are  upwards  of 
100  ft.  high  and  20  ft.  in 
diameter. 

The  hot  gas  from  the  top  of 
the  blast  furnace  is  conveyed 

through  large  pipes  to  the  base 
of  the  stoves,  where  it  is  mixed 

with  air  and  burned.  The  pro- 

ducts of  combustion  pass  up- 

wards through  the  central  pas- 

sage and  then  downward 
through  the  surrounding  space, 

which  is  constructed  of  suit- 

bly  arranged  fire-brick  cham- 
bers, after  which  the  gases  es- 

cape through  the  chimney.  Af- 
ter running  for  a  certain  peri- 
od, the  stove  has  absorbed  a 

maximum  amount  of  heat  from 

the  gases,  and  the  process  is 
then  reversed.  The  air  from 

the  blowing  engines  is  now  re- 

wiMiais 
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ceived  through  a  vahe  at  the  liase  uf  the 

chimney,  and,  passing-  upwards  through 
the  hot  fire-brick,  is  raised  to  a  high 
temperature  before  passing  out  at  the 
bottom  of  the  central  passage  and  thence 
to  the  tuyeres.  When  this  reversal  takes 
place,  the  hot  gases  from  the  furnace  are 
switched  into  that  stove,  which  was 
previously  heating  the  air.  While  one 
stove  is  heating  the  air,  the  remaining 
stoves  are  being  warmed  up  by  the  hot 

gases.  In  'order  to  maintain  a  fairly 
regular  temperature  in  the  blast  furn- 

ace, the  stoves  are  changed  over  about 
once  an  hour. 

Utilizing  the  Waste  Gases 

Only  one-third  of  the  waste  gases  from 
the  blast  furnace  is  necessary  to  keep 

the  stoves  hot,  and  the  remaining  two- 
thirds  are  available  for  use  in  various 

ways.  In  the  case  of  this  plant,  the 
gas  is  Inirned  under  a  battery  of  boilers, 
producing  the  steam  required  to  operate 
the  blowing  engines  and  refrigerating 
plant  which  is  required  for  drying  the 
air  before  entering  the  stoves. 

Undried  air,  if  blown  directly  into  the 
furnace,  would  carry  with  it  water  vapor 
equivalent  to  from  1  1/3  to  8  gallons 
per  minute,  according  to  the  humidity 

of  the  air,  materially  cooling  the  smelt- 
ing zone  of  the  furnace.  The  process 

of  drying  the  air  by  refrigeration  was 
originated  by  James  Gayley,  a  prominent 

American  steel  maker,  and  the  saving- 
in  fuel  and  increased  regularity  of 
working  due  to  the  absence  of  moisture 

have    resulted    in    its    adoption    by    the 

leading  plants  in  various  countries. 
The  air-drying  plant  consists  of  three 

Operation   of  the   Blast  Furnace 

When    in    operation,     the    furnace     is 
filled  with  layers  of  coke,  lime  and  ore, 
which   gradually   descend   as   the  molten 
iron  is  drawn  from  the  hearth.    In  their 

ownward    travel,    these    layers   of    ma- 
terial maintain  their  individuality  until 

they  approach  the  smelting  zone  which 
commences  at  the  top  of  the  bosh.     The 

illustration     of     condi- 
tiiins    on     page  400   is 

adapted   from   a   well- known    authority,    and 
illustrates    clearlv    the 

SECTIOXAL   VIEW   OF  BLAST    FIIRXACE    IN    OPER- 
ATION. SHOWING  OKE    CARiS,    BINS.    SKIP 

HOIST  AND  OHA  KGING    BETELS. 

150-ton      compound 
monia    compressors 

steam-driven  am- 
which  supply  the 

necessary  refrigeration  for  cooling  the 
brine  which  is  circulated  by  three  steam- 
driven  flywlieel  type  brine  pumps. 

DIS-CONNECTEn    CO.MPOUND    LONG    CROSSHEAD    BLOWING    ENGINE. 

action  of  the  various  materials. 
Tlie  exact  location  of  the  smelting 

zone  is  dependent  upon  the  volume 

and  pressure  of  blast,  size  of  fur- 
nace, character  of  slag  made,  etc., 

but  will  extend  from  the  level  of  thr 

tuyeres  to  a  fevr  feet  above  them,  or 

about  to  the  top  of  the  bosh.  It  will  re- 
((uire  perhaps  fifteen  hours  for  the  ma- 

terial to  descend  from  the  top  of  the 
furnace  to  the  smelting  zone.  During 
tliis  descent,  it  is  upheld  partly  by  the 
resistance  of  the  uprushing  column  of 

hot  gases,  partly  by  its  friction  on  the 
walls  of  the  furnace,  and  partly  by  the 
loose  column  of  coke  which  extends 

through  the  smelting  zone  and  to  the 
bottom  of  the  furnace,  and  which  alone 
resists  melting  in  the  intense  heat  of 
this  zone.  The  oxygen  of  the  air  blast 
attacks  all  the  coke  in  the  smelting  zone 
and  as  much  of  it  below  the  level  of  the 

tuyeres  as  is  not  covered  by  accumula- 
tions of  iron  and  slag  in  the  hearth,  pro- 

ducing a  large  volume  of  carbon  mon- 
oxide gas  (CO),  and  a  temperature 

which  may  exceed  3,000  deg.  Fahr.  This 
CO  along  with  the  nitrogen  of  the  blast 

passes  up  between  the  piuticles  of  solid 
material,  which  takes  up  the  greater 
part  of  their  heat.  The  CO  also  performs 
certain  chemical  reactions,  and  thus  in 

both  ways  the  rising  column  of  gases 

prepares  the  charge  for  its  final  reduc- 
tion in  the  smelting  zone. 

Smelting  the  Iron 
When   the  charue   has   travelled   about 

half-wav     down     the     furnace,     the     in- 
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creased  teiuiicrature  breaks  up  the  lime- 
stone, and  from  this  |ioint  down  to  the 

smeltinsr   zone   the   ore   is   gradually    re- 

L^BBpa  of  Imo  Or«   
Lwmpaftf  Ltrac   

Dtoi«  of  SUc   

Dl«pa  «1  It«o   

L^r*'  ol  MolUn  S1«E. . 

Lar«r  ol  Molten  I*oo . . 
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DIAGRAM  SHOWING  VARIOUS  STAGES  IX 
PROCESS  OF   SMELTING   IRON   ORE. 

Prom  Howe,  "Iron,  Steel  and  other  Alloys." 

duced  to  metallic  iron.  This  spongy 

iron  is  impregnated  with  deposited  car- 
bon, which  is  absorbed  in 

a  similar  manner  to  the 

process  known  as  carbon- 
izLng.  This  reduces  the 

melting  point  of  the  iron, 
and  causes  it  to  become 

liquid  at  a  higher  point 
above  the  tuyeres  than  it 
otherwise   would. 

On  reaching  the  smelt- 
ing zone,  the  iron  melt.s 

and  trickles  quickly  down 
over  the  columns  of  coke, 

from  which  it  completes 
its  saturation  with  carbon. 

At  a  corresponding  point 
the  lime  unites  with  the 

coke  ash  and  impurities 

in  the  iron  ore,  forming  a 

■fusible  slag-,  which  also 
trickles  down  and  collects 

on  the  hearth.  It  is  dur- 

ing this  transit  that  the 

different  impurities  are 
reduced  by  the  carbon, 

and  the  extent  of  this  re- 
duction determines  the 

characteristics  of  the  pig 

iron,  for  in  this  operation 
as  in  all  smelting,  reduced 
elements  are  dissolved  by 
the  metal,  while  those  in 

the  oxidized  form  are  dis- 

solved by  the  slag. 
The  slag  is  drawn  off 

through  the  cinder  notch 

four  or  five  times,  be- 

tween    each     tapping     of 

I  he  furnace,  which  takes  place  about 

every  six  hours.  This  is  run  through 

I  hannels  in  the  sand  floor  to  ladh' 
cars  at  the  side  of  the  cast  house, 
whence  il  is  taken  lo  the  WMlcr 

front  and  dunipetl  into  the  hay,  luakiiig 
an  ideal  foundation  for  the  reclaimed 

land  which  is  being  gradually  brought 

into  existence  on  the  company's  lake front. 

Tapping  the  Furnace 
The  scene  in  the  cast  house  when  the 

furnace  is  tapped  is  one  which  impresses 

even  tl.'e  most  passive  observers.  The 
tap  hole  is  opened  h\  breaking  up  tlie 
elay  iialls  which  wiTe  forced  into  it, 

forming  a  solid  |)lug.  The  molten  iron 

Ihjws  underneath  a  skimmer,  which  de- 

lleets  tlie  floating  slag  into  its  own  run- 
ner, while  the  iron  flows  into  lirick-lined 

hidles  ;it  tlie  end  of  t!u'  cast  house, 
which  are  immediately  transferred  to 

the  open-hearth  department  and  de- 
posited in  a  large  cylindrical  vessel 

known  as  the  mixer,  where  it  is  kept 

hot  until  it  is  time  to  charge  it  into  tlie 

(ipen-hearlh  furnace,  where  further 
changes  in  its  composition  are  affected, 

which  finally  transform  it  into  that  in- 

ilis|)eiisable  metal — steel. 
Manufacture   of   Steel 

The   physical   properties  possessed    by 

\  M  i:  ii  p|:     \  I  i:w    (  n'    r.i.As  i     iTitXACE 
.siiiiwim;    i'ii'es    i'oi;    ciixneving 
w.\ste  gases  to  stoves.  dust 
separator  in  foregrorxd. 

r.ASi:   (IF   STAI'K   SHOWING   L.UIGE   IJLAST     PIPE     SPPPLYIXG      \IR     TO 
•rilF   ■rtVERES,      STEAM    OPERATEH    MCD    (Jt'X    IN    FMUEGROrND rSED    FOR    PI.TGGING    TAP  HOLE  BEHIND  THE  MIZZLE 

iron  as  produced  in  the 
blast  furnace  are  such  as 

to  render  it  unsuited  for 

shells.  The  large  propor- 
tion of  carbon  and  other 

impurities  present  impart 
a  brittleness  and  absence 

of  ductility  which  are  en- 
tirely absent  when  these 

substances  are  wholly  or 

partially  eliminated.  This 
elimination  or  purification 

is  performed  by  various 

processes,  but  the  chemi- cal action  of  oxidation  is 
common   to   all. 

The  particular  process 
of  purification  adopted  by 
the  Steel  Company  of 

Canada  is  that  known  as 

the  basic  open-hearth  pro- 

cess, and  differs  suffi- 
ciently from  other  pro- 

cesses to  demand  a  brief 

description.  In  all  cases 

of  purification,  i.e.,  steel- 
making,  the  impurities 
are  removed  from  the  pig 

iron  by  means  of  oxida- 
tion— that  is  to  say,  the 

molten  metal  is  subjected 
to  the  action  of  oxygen 

either  in  the  form  of  air 

or  iron  oxide  or  both.  The 

name  of  Bessemer  natur- 
ally occurs  to  many  people 

in  connection  with  steel- 

making,    and    in    the    pro- 
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f-ess  invented  by  the  late  Sir  Henry 
Bessemer,  air  alone  is  used  to  remove 

the  imparities  from  the  molten  iron. 

Bessemer  Process 

A  large  pear-shaped  vessel  known  as  a 
converter       is      lined 

with    suitable    protec- 
tive material  and  ni-o- 

vided       with       means 

whereby    air    can     be 
forced   upwards   from 
the  bottom   with   suf- 

ficient force  to  bubble 

through     the     molten 
metal.       A    converter, 

as    tlie    receptacle     is 

termed,     with     a     ca- 
pacity    of     15     tons, 

would    require    30,000 

cu.  ft.  of  cold  air  per 
minute.    The  effect  of 

such  treatment  on  the 

iron  impresses  the  lay 

mind    chiefly    by    rea- 
son    of    its     peculiar 

physical    aspect,    but 
no    matter   how    won- 

derful   its    behaviour 

and      a]ipearaiii-e      iluring      this      treat- 
ment,     the      I'esultiu'.;      chau'jes      in      the 

physical    properties    of    the    metal    are 
little  short  of  marvellous.     A  concise  de- 

scription   of    a    "blow'"    oi'    ''heat"'    is 
given  liv  Bnidlev  Stom;htiin.     "In  about 

four  minutes  tlie  silicon  and  manganese 

are  all  oxidized  by  the  oxygen  of  the  air 

and  have  formed  a  slag.  The  car'uni 

then  lici;ins  to  cixidize  to  carlidn  mon- 
oxide, (  (>.  and  this  boils  up  tlinmuh  the 

metal  and  jiours  out  of  the  mouth  (jf  the 
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vessel  in  a  lorn;-  livilliant  flame.  After 
another  six  minutes  the  llame  shortens 

or  "drops'  the  operator  knows  that  the 
( ariion  has  been  eliminated  to  the  low- 

est practicable  limit  (say  0.04  per  cent.), 

and   the  ojieration  is  stopped.     So  'jreal 

has  been  the  heat  evohcd  by   tlie  oxida- 

tion of  the  im|)urities  tliat  the  tempera- 
ture  is  now   liigher   tlian   it   was  at   the 

start,    and    we    have    a    white-hot    liquid 
mass  of  relatively   [uire   metal.     To   this 
is   addeil   a   (  arefally    calculated    amount 

of  carb(ni   to   jiroduee 
the  desired   degree  of 

strength   or   hardness, 

or    botii;    also    about 

1.0  per  cent,  nf  man- 
ganese   and    0.15     per 

cent,    of  silicon.     Tlie 

manganese     is     ailded 
til     remove     from    the 

bath   the  oxygen  with 
which    it    has   become 

charged     during      the 

operation,    and    which 
wniild  render  the  steel 

unlit     for    use.        Tiie 
silicon     is     added     to 

gel    lid    iif    the    gases 
winch     are     contained 

in    the    liatii.       After 

addinu        these       ma- 

terials,     or       'recar- 
burning'     as     it     is 
called,    the    metal     is 

[loured  into  ingots,  which  are  allowed  to 
si'lidifv,  and  are  then  rolled,   while  hot, 

into   till'   ilesircd   size   and    form." 
Basic  Open-Hearth  Process 

The  open-hearth  process  in   operation 
at    this    iilaiil    differs   considerablv    from 

iVi^«aBr«s 
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the  Bessemer  process,  and  its  use  in  pre- 
ference to  the  other  is  due  to  a  com- 

plexity of  circumstances,  such  as  nature 
of  ores  available,  quality  of  product  de- 

sired, demands  of  customers,  etc.  The 

basic  open-hearth  differs  from  the  acid 
open-hearth  in  the  nature  of  the  lining 
and  the  composition  of  the  slag  pro- 

duced, the  effect  of  which  is  to  aid  great- 
ly in  the  removal  of  phosphorus  and 

sulphur,  thus  permitting  the  use  of  high 
phosphorus  ores  as  distinguished  from 
low  phosphorus  ores,  which  are  necessary 
for  both  Bessemer  and  acid  open-hearth 
practice. 
A  sectional  view  of  the  furnace  plant 

is  given  on  page  469,  while  the  accom- 
panying views  of  the  melting  platform. 

,  charging  machine,  easting  pit  and  iugot 
teeming  give  a  good  idea  of  the  actual 
conditions  under  which  the  work  of  steel 

making  is  carried  on. 
Furnace  Arrangement 

The  furnaces,  which  nve  in  continuous 

operation,  are  of  the  stationary  type, 
in  which  the  metal  is  drawn  off 

thi-ough  a  tap  hole  in  the  sides  (see 

photo  of  casting  pit).    The  meltinu-  iihil- 

f. 
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RUNNING  S.LAG   FROM   Till';  BLAST   FURNACE    INTO    LADLE-CARS. 

erators  or  preheating  chambers  are  built 
beneath  the  charging  floor,  and  perform 
a    siuiihir    runction    to    that    of    the    hot 

THE  :MIXER  which  receives  the  MfiLTEN   IRON  TO  PREPARE  IT  FOR 
TP.EAT.MENT    IN   OPEN-HEARTH   FURNACE. 

form  or  charging  floor  is  on  the  other 
side  of  the  furnaces  and  on  the  same 

level  as  the  hearth.  Two  charging  ma- 
chines travel  along  this  floor  on  rails, 

while  directly  in  front  of  the  furnaces  is 
a  standard  gauge  track  on  which  trucks 
convey  the  scrap  metal  and  limestone 
which  are  deposited  in  the  furnaces 
througli  the  various  doors  shown.  Span- 

ning the  casting  pit,  which  is  situated  on 
actual  ground  level,  are  two  traveling 
cranes  for  handling  the  ladles  in  charg- 

ing, teeming,  etc.  The  mixer,  which  is 
at  one  end  of  the  casting  pit,  is  also 
served  by  these  cranes. 

Situated  on  the  opposite  side  of  the 

chai'ging  floor  and  at  a  lower  level  are 
the  gas  producers,  which  supply  the  ne- 
cessarv    fuel   for   the   furnaces.     Regen- 

l>hist  stoves  in  connection  Avitli  tlic  blast 
furnace. 

Construction  of  Furnaces 

A  longitudinal  section  of  one  of  the 
furnaces  is  given  on  page  469,  from 
which  the  principle  of  construction  can 
be  understood.  The  hearth  in  which  the 

metal  lies  is  formed  of  a  shallow  dish- 
like depression,  which  in  the  ease  of  a 

."JO-ton  furnace  is  about  24  inches  deep. 
The  bottom  is  composed  of  a  magnesite 
brick  shell  on  which  is  built  up  a  spe- 

cial lining  of  calcined  magnesite  with 
a  small  proportion  of  anhydrous  tar, 
which  acts  as  a  binder.  This  magnesite 
and  tar  is  deposited  on  the  surface, 

where  the  tar  is  immediately  inciner- 
ated, forming  a  strong  frame  work, 

wliich  holds  the  magnesite  securely  in 

place.  By  means  of  successive  layers 
this  protective  coating  is  built  up  to  a 
thickness   of  18   inches. 

The  fuel  and  air  enter  the  furnace 

through  separate  ports  at  the  same  end 
i)f  the  furnace.     Ports  are  provided   at 

STORAGE    YARD    OF    SCRAP    STEEL.      THIS    >L\TER1AL    FORMS    A    rONSIDER..\lU.K 
PROPORTION  OF  THE  FURNACE  CHARGE. 
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409 both  ends,  however, 
so  that  each  pair  of 
ports  alternately 
acts  as  exit  for  the 

products  of  com- 
bination, which  are 

conveyed  through 
the  regenerators  to 
the  chimney  flue. 
After  a  suitable 

lapse  of  time  the 
ports  are  reversed, 
so  that  the  ineom- 

iiig  g'as  and  air  is 
heated  by  the  re- 

generators w  h  i  ('  h 
were  previously  be- 

ing heated  by  the 
waste  gases,  the 

ports  which  form- 
erly supplied  the 

fuel  and  air  now 

acting-  as  exits  and 
allowing  the  regen- 

erators in  their  flues 

to  be  heated  again. 

Charging  the  Fur- 
nace 

In  charging  the 

furnace,  the  charg- 
ing machine  is 

placed  opposite  the 
furnace  door.  Be- 

tween the  machine 
and  the  door  is  a 

truck  with  a  num- 
ber of  long  buckets 

containing  1  i  lu  e- 
stone.       One  end  of 

each  biieket  is  siieoially  [Viriued  sn  thai 
the  arm  of  the  machine  is  able  to  ]>ick  it 
up  and  oarrv  it  forward  into  the  furnace 
and  then  revolve  it,  so  that  the  contents 
are  distributed  equally  over  tlie  bottom. 
Steel  scrap  and  other  cold  metal  is  then 
added,  and  lastly,  the  molten  iron  from 
the  blast  funiace,  which  has  been  held 
over  in  the  mixer  till  the  furnace  is 

ready  to  receive  it.     This  molten  iron  is 

Silica  Brick 
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charged  through  a  special  door  on  the 

easting  |iit  side  of  the  furnace.  The  ob- 
ject in  charging  this  last  is  to  avoid 

damage  to  the  furnace  lining,  which 

would  result  from  ilro|i))iim'  solid  lumps 
of  stone  and  metal  into  tlic  liquid  iron. 

The  charge  melts  down  in  about  five 
hours  or  so.  When  this  is  complete,  the 
melter  takes  a  sample  and  continues  to 
do  so  at  stated  intervals,  until  the  labo- 

ratory tests  show 

the  desired  composi- 
tion. The  charge  is 

now  run  off  through 

the  tap  hole,  which 
was  securely  closed 

by  forcing  material 
into  it  from  the  in- 

side of  the  furnace. 
As  will  be  observed 
in  the  illustration  of 
the  casting  pit,  a 

gallery  extends 
round  the  furnace 
chise  to  the  tap  hole, 

and  the  hole  is 

pierced  by  a  man 
from  this  position. 
The  metal  pours 
out  in  a  state  of 

great  fluidity,  its 
appearance  being 
like  wliite  hot 
water.  After  35  or 
40  tons  are  in 

the  huge  ladle, 
the  surface  ripples 

and  waves,  due  to 

the  pouring,  con- tinue to  travel  back 
and  forth  across  the 

surface,  and  indi- 
cate in  a  most  im- 

pressive manner  the 
wonderful  nature  of 

the  operations  inci- 
dental to  the  pro- 

duction of  steel.  , 
The  results  of  the 

various  reactions 

in    the    open-hearth wliich     take    place 
furnace  are  these. 

The  molten  lime  absmlis  the  sili- 
con, manganese  and  phosphorus  with 

a  jiroporfion  of  sulphur,  after  which 
it  floats  on  the  surface  of  the 
metal  and  protects  it  from  being 

oxidized  by  the  furnace  gases.  The  car- 
bon content  is  brought  down  by  intro- 

ducing iron  ore  at  a  suitable  time,  the 

CHAiuiiNU  i''i,ijnit   i\  urioN-nioAimi  iuildixg.    Fruxwrios  on   i:i(!iir. 
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oxygen  of  wliioli  eombines  with  the  onr- 
bon,  boiling  otT  and  escaping  as  gas. 

While  the  metal  is  running  off  into  the 

teeming  ladle  it  is  reearburized  by  add- 

ing to  it  the  necessary  i|iiantity  of  ferro- 
manganese  and  ehareoal  or  eoke.  These 

materials  are  prepared  in  suitable  size, 

and  at  a  given  time  during  the  tilling  of 

the  ladle,  two  large  paper  bags  con- 
taining the  mixture  are  thrown  in 

from  the  gallery.  About  half  ol 
the  carbon  content  of  the  materials 

is  absorbed  by  the  steel,  and  if 

all  calculations  and  operations  have  been 

correctly  made  and  carried  out,  the  steel 

has  now  a  composition  roughly  as  fol- 
lows: Silicon,  0.15  per  cent.;  sulphur, 

0.03  per  cent. ;  phosphorus,  0.05  per 
cent.:  manganese,  0.70  per  cent.:  carbon. 

0.50  per  cent. 

deposits  it  in  a  section  of  the  soaking 

[lit,  where  it  is  maintained  in  an  upright 

position    at    a    steady     temperature     for 

about  one  lidur.  'I sary  to  allow  the 

temperature     tlir^ 

'liis  treatment 

ingot  to  attain 
lughdiit.     and IS  neces- 

an  even 

also     to 

I'Asiixc  iM  r     i;i  xmm;  riiAiiiiK  fhom  fikxack  tn'I'ii  'fiOEMixc:  ladle 
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confine   the  pipe  or  segregation   core   to 
the  centre. 

Each  soaking  pit  furnace  supplies 
heat  to  four  holes,  5  ft.  x  8  ft.  G  in., 

capable  of  holding  eight  ingots  each, 

and  ser\  ed  by  a  10-ton  soaking  pit  crane 
installed  by  the  Morgan  Engineering  Co. 

These  furnaces  are  fired  by  producer 

gas  generated  by  four  Morgan  gas  pro- 
ducers. They  are  provided  with  regen- 

erating chambers  similar  to  the  open- 
hearth  furnaces,  suitable  chambers  and 

passages  being  provided  for  reversing 
the  flow  of  the  gases  in  order  to  utilize 
all  of  the  heat.  A  photograph  on  page 

471  gives  a  view  of  the  top,  showing  the 

hydraulic  cylinders  which  operate  the 
doors.  These  doors  are  made  of  fire- 

brick tiles,  supported  in  a  suitable  frame 
and  run  on  wheels  giving  easy  access  to 

the  various  pits.  The  actual  manufac- 
ture of  the  steel  is  now  completed,  as 

all  subsequent  operations  are  of  a  more 

Teeming 

Tlie  pouring  of  tiie  molten  steel  into 

moulds  IS  known  as  teeming.  The  teem- 
ing ladle  is  made  of  heavy  sheet  steel 

lined  with  fire-brick  and  provided  with 
a  stopper  or  plug  which  fits  into  a  hole 
in  the  bottom.  The  stopper  is  controlled 
by  a  handle  which  allows  the  operator 
to  control  the  flow  of  metal  into  the  in- 

got moulds,  the  ladle  being  moved  over 
each  mould  by  the  overhead  crane  from 

which  it  is  suspended.  Tiiese  moulds 

are  of  very  massive  cast  iron  construc- 
tion and  rest  on  stools  carried  by  the 

cars.  After  the  ingot  moulds  are  tilled, 

the  train  of  cars  is  taken  to  the  rolling' 
mill,  by  which  time  the  metal  is  suffi- 

ciently solidified  to  allow  the  mould  to 

be  drawn  off  or  stripped,  as  shown  in 

photograph.  This  is  done  l)y  a  75-ton 
Alliance  crane,  which  has  a  pair  of  links 

which  grip  the  mould  under  the  lugs  and 

jtull  it  up  clear  of  the  ingot.  Another 
crane   immediately   grips   the   ingot    and TKAIX    DK    INUOT    MOULDS   EN    UUTTE    TO    KOLblXG    .MILL. 
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or  less  mechanical, 

nature,  and  exercise 
no  decisive  influence 

on  the  chemical  com- 

position or  equality  of 
the   steel. 

The  Mechanical 

Treatment  of 

Steel 

Steel  which  is  cast, 

i.e.,  poured  into 

moulds  after  beini;' 
dl'awn  from  the  fur- 

nace, is  subject  to 
certain  defects,  the 

prevention  and  re- 
moval of  ivliich  can 

be  accomplished  by 
suitable  means.  In- 

gotism,  pipinn'  and 
sej;Tegation  are  three 
of  the  defects  liable 

to  occur  in  steel.  The 

former  consists  of 

the  formation  of  ex- 

cessively larye  crys- 
tals which  form  wlicu 

molten  steel  is  cooled 

too  slowly,  and  also 

when  it  is  not  [loured 
at  the  correct  tem- 

perature. This  crys- 
talline structure  when 

allowed  to  take  place  may  persist 
throughout  the  entire  ingot,  wliereas 
piping  and  segregation  are  more  of  a 
localized  nature. 

Piping,  the  term  Jiiiplied  to  the  centrai 

porous  core  at  the  upper  end  of  the  in- 
got, is  due  to  the  slirinkage  of  the  outer 

layers  which  induces  an  outward  flow  of 

the  still  liquid  metal  in  the  centre.  This 

reduction  in  internal  pressure  also  facili- 
tates the  evolution  of  contained  gases 

which  fill  up  the  S]iaces  left  by  the 

solidifying  metal,  resulting  finally  in  tlie 

peculiar  structure  known   as  a  "pipe."' 

"TEEJIIXG"   THE   .MOLTEX   STEEL   IN'Tii    IXGuT   MiirLI>.S. 

Segregation  is  a  partial  separaliou  nf 
the  various  ingredients  friim  the  iron 

during  solidification,  (hie  to  tlie  differ-' 
I'ucc  in  fusiliility  of  the  various  impuri- 

ties and  the  irnii  itself.  As  the  pres- 

ence of  some  of  the  impui'ities  lowers 
the  melting  point  of  the  iron  without  in- 

creasing- their  own  solubility,  the  result 
is  that  when  the  lower  layers  of  steel 

solidify,  a  siiuill  pnrtion  of  tlie  impuri- 
ties is  rejected  and  ]iasses  upward  into 

the  still  molten  metal.  Tliis  action 

proceeds  upward  through  the  inaot  until 
when   the   topmost   metal     reaches     the 

lugh 

this 
with 

point  of  solidifica- tinii.  the  percentage 

of  impurities  present 
IS  ciJiisiderably  great- 
i'i-  than  in  the  bulk 

nl    the  ingot. 

Segregation  a  n  d 

piping  cannot  be  en- tirely eliminated,  but 

by  suitable  treatment 

and  the  use  of  de- 
oxidizers,  such  as 
ahaninum.  etc..  the 

trouble  can  be  not 

only  greatly  reduced, 
lint  localized,  so  that 

the  erdjiinng  of  a 

comparatively  small 
portion  of  the  upper 

end  of  the  ingot  re- 
moves completely  all 

piissilulity  of  harm 
I'l'diii  these  causes. 

T!ie  progress  made  in 
this  directicm  will  be 
iialized  from  the  fact 

that  although  specifi- 
cations for  shell  steel 

(  ailed  for  the  dis- 
card of  40  per  cent, 

of  the  ingot  when 

operations  were  com- 
menced, the  thorough- 

ness of  iiianiilacture 

and  the  resulting 

Huality  of  material  have  enabled 
loss  to  be  reduced  below  15  per  cent, 

a  large  margin  of  safety. 

Rolling  the  Steel 

Havin"' 

#fii  I 

RE.VIOVIM i\i    SlJAKIXIi    PIT 
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long  enough  to  attain 

the  necessary  condi- 

tion as  regards  solidi- 

lication  and  tempera- 
ture, the  ingot  is 

withdrawn  from  (ho 

pit  by  the  crane  and 

deposited  on  the  ap- 
proach table  of  the 

bloominjr  mill.  Thi- 
ingot,  which  is  15  in. 
X  17  in.  X  7  ft.  long, 

is  passed  back  and 
forth  between  mas- 

sive steel  rollers, 

which  while  reducing 

its  cross  -  sectional 
area,  increases  its 

length  until,  when  re- 
duced to  about  6 

inches  square,  the 

bloom,  as  it  is  now 

termed,  is  50  ft.  in 
length. 

A  photograph  on 
tliis  page  shows  a 

.semi-finished  bloom  entering  between 
the  rollers  of  this  mill,  which  is  very 

complete  in  design  and  eonsti'uction  and 
along  with  jts  power  plant  is  one  of  the 
best  examples  of  modern  steel  working 
machinery   on   this   continent. 

The  installation  consists  of  a  two-high 
34-inch  reversing  motor-driven  bloom- 

ing mill  designed  by  the  Morgan  Con- 
struction Company  and  built  at  tha 

Lloyd-Booth  plant  of  the  United  Engin- 
eering and  Foundry  Co.,  Pittsburgh,  and 

is  served  by  a  Shaw  20-ton  crane.  The 

approach  table  in  the  immediate  fore- 

ground is  operated  by  a  30  horse-power 
direct-current  motor,  while  the  tables  on 
either  side  of  the  mill  are  driven  hv  100- 

i;Li:L'Tuir.iLLV-iii!ivE\  kkveksim;  bijuumi.\<j  .mill. 

horso-power  motors.  The  side  guards 
for  handling  tlie  bloom  from  one  part  gi 
the  rolls  to  another,  are  operated  by 

hydraulic  gear  to  the  right  of  the  tables. 

Here  are  also  located  the  pinion  housing's. 
The  lower  pinion  is  directly  coupled  to 

the  motor  shaft,  which  passes  through 

the  wall  into  the  power  house;  the 
other  end  of  the  pinion  shaft  is  coupled 
to  the  lower  roll  of  the  mill. 

The  spindle  or  shaft  which  connects 

the  upper  pinion  with  the  upper  roll  is 
provided  at  either  end  with  a  flexible 

coupling  or  wobbler,  so  that  the  spindle 
may  assume  an  inclined  position  as  the 

upper  roller  is  raised  or  lowered  to  suit 
tlie  thickness  of  metal  passing  between 

the  rolls.  The  travel- 
ing crane  is  provided 

u'ith  special  tackle  to 
facilitate  changing 

i(}lls  and  replacing 

pinions,  etc.,  in  case 
of  accident.  The  en- 

tire operation  of  the 
mill  is  controlled 

from  a  platform  or 

indpit  located  above 
the  table,  affording  a 
clear  view  of  the  rolls 

and  the  work. 

After  being  reduced 
til  the  desired  size, 

which  is  accomplish- 
ed in  15  to  18  passes, 

tlie  bloom  is  cut  to 

suitable  lengths  in  a 
10  X  10-inch  vertical 

liloom  shear,  which 

then  go  to  the  fin- 
ishing mill,  which  re- 
duces them  still  fur- 

ther to  a  round  sec- 
tion of  suitable  diameter  according  to 

the  size  of  shell  to  be  made. 

The  blooming  mill  is  driven  by  a 

3,000  horse-power  normal  rating  twin 
armature  reversing  motor,  constructed  by 

the  Canadian  Westinghouse  Co.,  Hamil- 

ton, Ont.,  operated  by  electric  power  pur- 
chased from  the  Dominion  Power  & 

Transmission  Co.,  which  operates  a  42,- 

000  h.p.  hydro-electric  plant  near  St. 
Catharines,  Ont.,  about  40  miles  distant. 
The  current,  which  is  received  at  44,000 

volts,  66  2/3  cycles,  is  stepped  down  to 

2,200  volts  three-phase  for  the  large 

motors  and  to  220  volts,  two-phase,  for 
several  smaller  motors  and  for  lighting 

ELECTHHWLLY-nRIVEN 

ONCE. 
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auj  all  other  purposes 

t  li  r  o  u  g  li  o  u  t  the  plant. 

When  breaking  down  ingots 
into  blooms  for  the  billet  mill, 

the  steel  is  given  18  passes 
through  the  rolls,  but  when 

breaking  down  for  6  x  6-iucli 
blooms,  the  number  of  passes 

is  reduced  to  15.  It  is  appar- 
ent, therefore,  that  the  loads 

on  the  motor-generator  set 
which  supplies  power  to  the 
reversing  motor  will  vary 

rapidly  over  a  wide  range,  the 

rate  of  change  at  times  aggre- 

gating 4,000  to  5,000  horse- 
power per  second  during  ac- 

celeration and  approximately 

the  same  when  braking.  A 
load  of  this  kind  from  the 

standpoint  of  power  supply 

would  be  exceedingly  undesir- 
able and  the  cost  of  the  cur- 

rent necessarily  would  be  ex- 
cessive. The  twin  armature 

reversing  motor,  while  rated  at 

3,000  horse-power  is,  there- 

fore, designed  to  carry  a  mo- 

mentary peak  load  of  8,0(Mi 
horse-power,  receiving  the  nc 
cessary  electrical  energy 
through  the  medium  of  a 

motor-generator  flywheel  set 

consisting  of  one  1,800  horse- 
power alternating  current, 

2,200-volt,  three-phase  motor 
mounted  on  a  common  shaft 

with  a  oO-ton  flywheel  and  two  1,'200  kilo- 
watt generators.  This  set  is  located  in 

a  power  house  on  the  other  side  ot  the 
wall  from  the  blooming  mill.  Under  light 

loads  the  fly-wheel  has  a  speed  of  500 
r.p.m.,    while    under    the    heaviest    loads 

\IE\V  ui' 
.'<iinAi'.\i;i.  i-iii;i;i.\(i  i'i;i:ss  simwiNc  riMiiics 
I-nit    PIICIiCINc;   THE   SHELL   BL.\NKS. 

its  speed   does   nut   fall    helow  400   rcvo-  sired 
lulions  per  minute,     lue  ilywneel  stores  dent 

up  energy  during  the  ]>eriod  of  light  loatl  this 
and  attains  its  ma.ximuin  speed.    AVlien  ta 

the    heavy    momentary    hmds   couies    on,  lo 

r!ie  speed  nf  t.ie  llyw  iicci  is  allowed   to  practi 

drop,  thus  enabling  it  to  de- 
liver some  of  its  stored-up 

I'liergy  in  order  to  help  the 
generators  supply  sullicient 

[lower  to  the  reversing  motor 

without  making  excessive  de- 
mands on  the  external  supply 

ol.'    electrical    power. 

To  enable  the  flywheel  to  as- 
sist the  1,800  horse-power 

motor  to  drive  the  two  1,200 
kilowatt  generator.s,  during 

maximum  demand  periods, 

ail  automatic  slip  regulator  has 

lireu  installed,  which  intmduc- 
i~  resistance  in  the  rotor  cir- 

i-uit  as  the  output  to  the  set 

increases,  the  speed  there- 
by being  reduced  and  a  jiortion 

of  the  flywheel  energy  utilized 

for  driving  the  two  generators, 

l.'educmg  the  load  on  the  gen- 
erators automatically  cuts  out 

the  resistance,  and  as  the 
speeil  increases,  energy  is 

again  stored  in  the  flywlieel. 

The   speed   and   direction   of 

the  rotation  of  the  3,000  horse- 
power motor  are  controlled  by 

changing   the   polarity    of    the 
generators    and    varying    their 
rteld       s  t  re  n  g  t  h  ,       thereby 

varying  the  voltage  applied  to 
the     armatures     of     the     mill 

motor.     This   eliminates   rheo- 
static  losses  except  in  the  field 

circuit    and    permits    any    de- 
.sjieed     to     be    obtained     indepen- 

of    the    load.       As     a     result     i>t' 
rrangemeiit.     no    ])eak     loads    are 

:en  off  the  line  and  the  current  ininit 

the  motor-generator  set  is  maintained 
illv      constant.        The      blooming 

i   1  i   i  i  J   i  ii  H  i! 
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mill  motor  complete  wei^lis  429,- 
000  pounds,  ami  the  rotating:  part, 
whioh  operates  at  a  maximum  speed 

of  100  revolutions  per  minute, 

weisrlis  104,000  pounds.  This  motor  is 
provided  with  a  thrust  hearinsr  on  its 

shaft  and  a  hraking-  eouplinir  is  installed 
hetween  the  hearing:  and  tlie  pinion  hous- 

ing. The  llywlu'el  set  weighs  ;U57.1.'iO 
pounds,  and  the  rotating  part  weiglis 
240,000  pounds. 

Ventilation  is  provided  1>\  ii  Sirucco 
fan  installed  by  the  American  Blower 
Co..  Detroit,  which  has  a  capacity  of 

24,000  cubic  feet  of  free  air  per  minute. 

Forging  the  Shell 

The  round  bars,  from  which  the  sluU 

forgings  are  made,  are  of  considerable 
length  and  must  be  cut  to  an  exact  size 
so  that  excess  material  or  waste  is  re 

duced  to  a  mininmm.  The  bars  or 

"rounds"  as  they  are  termed  by  tlu! 
trade  are  cut  off  by  electrically  drivers 
cold  saws  as  illustrated  on  page  472. 

This  iihotograph  shows  one  of  several 
machines  which  are  engaged  continuously 

on  this  work.  The  long  bars  are  c^auip'-d 
in  a  frame  or  rest  which  holds  them  in 

a  curved  position  corresponding  to  tlie 
curve  of  the  circular  saw  so  that  all  five 

bars  are  cut  through  simultaneously, 

and  no  time  is  lost  waiting  for  the  las: 

bar  to  be  finished  by  itself  as  happens 
in  some  cases. 

All  forgings  for  shrapnel  and  4..5-incli 
shells  are  produced  by  hydraulic  presses, 

the  two-operation  method  being  adojited 
as  the  most  satisfactory.  In  order  to 
handle  the  immense  volume  of  work  in- 

volved, an  entirely  new  forgins'  s!iop 
with  conijilete  ei]uipment  was  installed 
and  has  already  produced  innumerable 

for_'inL>s  for  bot>  shrapnel  and  4..5-ineli 
high    explosive    shells. 

From  the  cold-sawing  machines,  the 
Idllets.  as  the  pieces  are  called,  now 
proceed  to  the  heating  furnaces  where 
they  are  carefully  brouglit  up  to  the 
necessary  temperature.  The  shrapnel  bil- 

let is  614  inches  in  length  by  3  5/1  (i 
inches  diameter  and  is  forged  at  a  tem- 

perature between  1,900  to  2,100  degs.  F. 

The  process  of  foraing  as  performed 

here  consists    of     two     operations,  viz.. 

VIEW    l.V    SIIliAPXEL    l''(H!(;iN'G    DEr.il'.T.MENT. 

FOB&ING  SHOP  ERECTED   FOR    PRODrciXQ 

piercing  the  solid  billet,  and  then  draw- 

ing the  pierced  billet  out  to  length,  this 
second  operation  including  cupping  or 

forming'  the  pocket  for  powder  cup.  The 
north  portion  of  the  building  is  devoted 

to  shrapnel  forgings  exclusively  while 
the  south  end  houses  the  4.5  department. 

Each  installation  is  complete  with  num- 

erous hydraulic  presses,  heating  furn- 

aces, etc.,  the  hydraulic  power  being  sup- 
plied from  a  central  station  on  one  side 

of  the  building  at  the  centre.  Views  of 

these  depai-tments  are  shown  on  this 

page,  also  the  stock  of  finished  forgings 

undergoing  inspection  by  government 

officials.  When  piercing,  the  hot  billet 

IS  placed  in  a  cup-shaped  die,  and  a 

round  nose  punch  is  forced  into  it  caus- 

ing it  to  fill  out  and  extrude  upwards 
around  the  punch.  Suitable  stripping 

gear  removes  the  pierced  billet  from  the 

die,  and  it  is  immediately  transferred  to 

an  adjoining  press  for  cupping  and drawing. 

In  order  to  form  the  interior  to  the 

desired  shape,  the  point  of  the  drawins 

imnch  is  made  to  the  proper  outline  and 

the  press  is  moved  downward  forcing' 

the  punch  into  the  bottom  of  the  billet 

tthieh  rests  in  a  cupping  die  placed  in 

position  temporarily.  Solid  stops  are 
arranged  to  arrest  the  travel  of  the 

punch  at  the  recpiired  point  after  which 

file  punch  with  the  forging  on  it  is 

raised  slightly  to  allow  the  cupping  die 
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ti>  be  reiuiived.  The  punch  is  now  forced 

down  throui;h  the  drawin.g'  dies  which 
draw  the  hot  metal  up  around  the  punch 

Sivino-  the  proper  outside  diameter  to 

the  forging  whic'i  now  has  the  form  of 
a  tulie  with  one  end  chised. 

The    finished    forginj;s    are    now    de- 

]iosited  on  end  in  larue  Liroujis  un  a  cind- 

er floor  which  retards  the  coolini;  suf- 
ficiently to  avoid  any  trouble  due  to  air 

hardeninii',  etc.  As  each  forging  leaves 
the  drawing  press,  it  is  stamped  with  a 
number  indicatin.g  the  heat  or  melt  of 
metal  from  which  it  is  made,  and  is 

gauged  for  depth  of  bore  and  thickness 

of   wall.      After  coolinu'   it    is   linally   in- 
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sjii'ctcd  aikl  marked  alter  which  it  is 
transrcrred  to  the  machine  sho]>  for 

(•ijm|ilction.  or  forms  one  nf  tlie  Lireat 

nunihcr  of  forgings  sui)plied  by  the  com- 
pany to  numerous  machine  sho]is 

throuulHiut  the  Dominion,  engaged  in 

iQaehinini;'  and  assemhlin',:  shells  and 
components. 

Finishing  and  Loading  the  Shell 

The  machining  of  the  shell  for.ging  is 

done  in  fully-equipped  machine  shops, 
Avhere  the  various  operations,  with 

which  so  many  of  nur  workers  are 

familiar,  are  performed  with  all  possible 

haste.  Cutting  oft  the  rough  foriting  to 

leniifli,  turning,  boring,  waving  form  the 

jireparatory  work  followed  by  heat 

treating  and  nosing,  after  which  tliread- 

ing.  fitting  base  |dugs,  finishing  to  exact 

shajies  and  weights  are  all  necessary  l)e- 
fore  the  shell  is  delivered  from  the  ma- 

chine to  the  assembly  bench.  Here  may 

be  seen  the  liuUets  being  packed  and  the 

resin  poured  in  to  t'orm  a  solid  mass, 
which  will  behave  in  the  desired  manner 

while  traveling  through  air  from  the 

muzzle  of  the  i;un.  \'arnishing  the  in- 
terior of  high  ex)ilosive  shells  is  an  oper- 

ati(ui  that  has  to  be  thoroughly  carried 

out  in  \  iew  of  the  deleterious  action  of 

the  explosive  on  bare  metal. 

The  assembling  of  rue  copper  l)ands 

by  hydraulic  presses  is  one  of  the  most 

interesting  of  the  many  operations  which 

conclude  with  the  painting  and  box- 

ing of  the  projectiles,  which  then  await 

shipment  to  the  fixing  iilant  to  receive 

the  charge  of  propellant  contained  in 
the   brass    cases    which    nfliniately    strew 

4.5   IN.    SPIELL    FllK-GING    DEr.MM'.MEXT. 
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tlio  liattlefield  iu  the  region  of  artillery 

The  Spirit  of  the  Plant 

The  vagaries  of  fate  are  well  illus- 

trated by  the  fact  that  while  "doing 

their  bit'"  in  producing  the  much-need- 
ed material  required  by  the  Empire,  the 

company,  adhering  to  the  most  modern 

business  policy,  is  an  admirable  ex- 
ponent of  the  humane  principles  of 

"safety  first."  The  mutual  considera- 
tion for  each  other's  interests  which  ex- 
ists between  the  company  and  its  army 

of  employees  is  well  evidenced  by  the 

environment  of  harmony  which  pei'- 
meates  the  atmosphere  of  the  entire  or- 
ganization. 

In  the  midst  of  industry  and  activity, 

heat,  smoke,  gTime,  and  other  insepar- 
able features  of  steel  manufacture,  the 

company  has  not  failed  to  realize  its 

moral  duty  to  those  whose  toil  and  ef- 
fort, both  of  brain  and  muscle,  have 

helped    to    establish    and    maintain    the 

pany 's  sentiments  received  concrete  ex- 
pression in  the  form  of  an  athletic  field, 

which  is  the  home  ground  of  a  ball  club 
(>r  M(i  small  ability.  Situated  in  front 

(if  the  main  otTiees,  club  room  and  lib- 
rary buildings,  this  expanse  of  green 

contrasts  pleasantly  with,  and  forms  a 
welcome  oasis  in  the  midst  of  furnaces, 

mills,  forges,  machine  shops,  and  rail- 
road tracks. 

The  creature  needs  and  comforts  of  all 

members  of  the  staff  are  most  carefully 

attended  to  in  the  staff  building.  A 

dub  resta\irant,  library,  rest  room,  ac- 
cident ward  and  hospital  for  sick  and 

injured,  are  a  few  of_many  evidences  of 
I  he  reciprocal  spirit  of  the  plant,  and  iu 

maintaining  the  surroundings  in  a  high 

state  of  artistic  excellence  —  well-kept 
grounds,      vine-clad      buildings,      expert 

AlAlJIUMNTi   AND    TIIEE.\DIXG   NO  .SK   OF   1n-1'DR.  SHRAPNEL   SHELL. 

position  of  the  company  in  the  foremost 
ranks  of  Canadian  industry. 

Firm  believers  in  that  old  adage,  "a 
sound  mind  in  a  sound  bodv."  the  eom- 

FORMI.VG  BASE  RECESS   IN    SHUAPNEL    SHELLS. 

landscape  gardening,  etc. — the  company 
betrays  that  attention  and  consideration 

for  every  detail,  which  has  been  an  all- 
important  factor  in  placing  it  in  the  en- 

viable position  which  it  now  occupies  as 

one  of  Canada's  leading  industrial  estab- lishments. 

  ©--■ SPECIAL     WELDING     METAL     FOR 

IRON  AND  MILD  STEELS 

THE  necessity  for  using  welding  metals 

specially  made  for  the  oxy-acetylene 
welding  process  should  be  recognized  by 

all  users  of  the  process,  says  the  Acety- 
lene  and   Welding  Journal. 

Until  recently  no  special  welding  metal 
for  work  on  iron  and  mild  steels  existed, 

and  it  is  well  known  that  until  the  ad- 
vent of  such  a  metal,  wires  or  rods  of 

Swedish  iron  should  be  used  in  prefer- 
ence to  all  other  welding  metals.  The 

Froui-h  Welding  Union  have  been  carry- 
ing out  a  series  of  experiments  with  the 

object  of  obtaining  a  welding  metal  for 
iron  and  steel  which  would  deoxidize  the 

welds,  increase  their  strength  and  more 
im|inrtant    still,   increase  their  ductility. 
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Sueli  an  investigation  is  naturally  a  slow 
process  because  each  rod  made  to  a  new 
or  corrected  formula  must  be  followed 

by  a  series  of  practical  and  meehanieal 
tests.  These  important  researches  were 
nearing  completion  and  were  to  have 
been  published  in  due  course  when  the 
war  intervened  and  the  labors  of  the 
Union  were  turned  in  other  directions. 

It  is  well  to  emphasize  that,  apart  from 

the  welding  rod,  there  are  other  condi- 
tions which  must  be  rigidly  followed  if 

good  welds  on  iron  and  steels  are  de- 
sired. It  is  safe  to  say  that  in  the  ma- 
jority of  workshops  using  the  process 

these  conditions  are  unfulfilled  and  ad- 
vice on,  say,  the  preparation  of  the  edges, 

the  power  of  the  blowpipe  and  its  posi- 
tion, the  regulation  of  the  flame  and  the 

execution  of  the  weld  itself  could  be 

given.  Thus  defective  welds  would,  in 
many  cases,  be  obtained  with  a  perfect 
welding  metal. 

The  use  of  ordinary  iron  or  mild  steel 
wire  or  rods  is  not  to  be  recommended 

where  sound  strong  welds  are  required. 
The  use  of  Swedish  iron  gives  a  distinct 
improvement,  but  the  welds  obtained  are 

still  imperfect.  The  presence  of  impuri- 
ties in  these  metals  e.xerts  a  bad  influence 

on  the  welds.  The  chief  impurities  be- 
ing sulphur  and  phosphorus.  A  special 

welding  metal  for  the  welding  of  iron 
and  mild  steels  has  recently  been  placed 
on  the  British  market  under  the  name  of 

Ferrox,  and  this  product  is  manufac- 
tured entirely  in  England  by  a  British 

firm 's  patented  process.  The  metal  is 
obtained  by  subjecting  ordinary  iron, 
steel,  or  east  iron  to  a  process  whereby 

the  metal  becomes  impregnated  with  ex- 
tremely finely  divided  nickel,  and  also 

holds  in  a  state  of  occlusion  or  chemical 

combination  a  considerable  quantity  of 

hydrogen  gas.  It  is  claimed,  after  con- 
siderable research,  that  the  welding  rods 

obtained  by  this  process  effectively  elim- 
inate and  counteract  the  disadvantages 

of  the  welding  process.  An  example  of 
the  method  of  carrying  out  the  invention 
is  as  follows: — 

Hydrogen  gas  is  passed  over  powdered 
nickel,  or  nickel  oxide  so  that  nickel 

'chemically  combines  with  the  gas.  The 
g'as,  thus  charged  with  nickel  is  passed 
into  a  closed  vessel  in  which  the  material 

to  be  treated  is  contained.  The  tempera- 
ture and  time  of  treatment  play  an  im- 

portant part.  The  gas  is  continuously 
passed  over  the  metal  or  rods  under  a 

pressure  slightly  above  atmospheric  pres- 
sure. The  time  of  treatment  and  the 

temperature  employed  will  necessarily 

vary  with  the  degree  of  impregnation  re- 
quired, with  the  thickness  of  the  iron 

treated  and  its  quality.  When  the  treat- 
ment has  been  effected  the  product  is 

cooled  down  in  an  atmosphere  of  hydro- 
gen, or  other  inert  gas. 

Among  the  principal  results  obtained 

by  applying  this  patented  process  are: — 

(a) — The  elimination  of  all  oxides 
from  the  original  material  from  which 
the  welding  wire  is  manufactured. 

(b) — The  expulsion  from  the  original 
material  of  occluded  gases. 

The  increased  cost  of  this  scientifically 
manufactured  product  over  ordinary 
welding  wire  is  small,  and  it  is  claimed 
that  in  spite  of  its  increased  cost,  its  use 
is  attended  with  real  economy.  Apart 
from  the  relative  merits  it  is  cheaper 
than  Swedish  iron.  In  fact,  the  welding 
rod  forms  a  very  small  percentage  of  the 
total  cost  of  a  weld. 

EXPANDING   MANDREL 

By  E.   T.   Spidy 

AS  many  of  your  readers  are  aware,  the 
manufacture  of  munitions  has  called  for 

much  originality  in  designing  tools  and 
fixtures,  partly  because  of  the  necessity 
of  converting  regular  lines  of  machines 

which  were  adapted  for  work  of  a  dif- 
ferent nature,  and  partly  because  of  the 

hurry  in  which  they  have  had  to  be  put 
into  service. 

One  of  the  most  called  for  pieces  of 

mei-lianism  at  the  present  time  is  the 
expanding  mandrel  and  every  shop  has 

in  groove  shown  for  that  purpose.  Be- 
tween these  split  sleeves  a  solid  sleeve  is 

]ilaced  which  acts  as  a  spacing  block 
and  also  transmits  the  power  applied  by 

the  centre  spindle,  through  the  nut  and 
end  bushing.  It  can  be  seen  that  when 
the  spindle  is  moved  towards  the  lathe 
spindle  all  the  taper  faces  act  in  unison 
but  do  not  tighten  up  until  both  split 
sleeves  are  engaged  in  tlie  hole.  Thus  a 
h.ole  tai:>ered  in  either  direction,  or  a  hole 
out  of  line  in  any  directiou  is  held  rigid- 

ly and  at  an  average  trueness.  Any  user 
of  mandrels  will  appreciate  this  advant- 

age because  the  style  of  mandrel  in  com- 
mon use  presses  out  the  dogs  in  such  a 

way  that  only  a  parallel  hole  is  held 
along  its  total  length  solidly  in  such  a 
manner  that  will  produce  accurate  work. 

The  manner  of  tightening  the  mandrel 
into  the  job  must  be  adopted  according 

to  the  work  requirements  and  the  mach- 
ine. For  centreing  purposes  it  is  suf- 

ficient to  attach  a  hanii  lever  to  directly 

engage  the  cotter,  while  for  heavy  turn- 
ing in  a  lathe  with  a  hollow  spindle  it  is 

necessary  to  extend  the  spindle  through 
the  headstock  and  to  attach  a  handwheel 

and  a  screw  on  the  end  of  the  lathe  head- 
stock  and  to  attach  a  handwheel  and  a 
screw  on  the  end  of  the  lathe  headstock. 

J       K. 
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its  own  variety  to  meet  its  particular  re- 
quirements. It  is  a  well-known  fact  that 

long  holes  are  often  not  perfectly 

straight,  particularly  after  the  drill  be- 
comes worn.  This  may  be  accounted  for 

in  that  a  drill  may  strike  a  hard  spot  in 
the  material  and  thereby  glance  a  few 
thousandths  of  an  inch  to  one  side. 

The  mandrel  illustrated  was  designed 

to  average  up  the  hole  so  that  a  "mean" 
along  the  total  length  would  be  obtained. 

It  consists  of  a  body  A,  which  is  thread- 
ed to  suit  the  machine  spindle.  The  body 

is  bored  out  parallel' and  a  spindle  B,  is 
fitted  closely  to  its  bore.  At  the  lathe 
spindle  end  a  cotter  C  is  fitted  through 
this  spindle  and  corresponding  slots  D 
are  milled  in  the  body  to  allow  for  the 
travel  of  the  cotter  to  tighten  or  slacken 
off  the  mandrel.  On  the  outside  of  the 

liody  on  the  end  inserted  in  the  job,  two 
steel  sleeves  are  fitted  and  then  split  into 
three  pieces.  These  three  sections  are 
held  toaetherby  a  retaining  sprintr  placed 

AVhen  the  lathe  has  no  hollow  spindle 
.nnd  heavy  duty  is  required,  the  body  of 

t!'.6  mandrel  may  be  threaded  on  the  out- 
side over  the  part  screwed  on  to  the 

lathe  spindle  and  a  handwheel  threaded 
to  fit  this  thread.  The  boss  on  the  other 
side  of  the  handwheel  is  extended  to 
reach  the  cotter  and  a  plate  fitted  over 
same  so  that  the  cotter  is  free  to  travel 

up  the  mandrel  with  the  motion  of  the 
wheel  in  the  recess  so  formed.  This  lat- 

ter method  is  the  most  simple  to  apply 

and  is  entirely  successful  in  operation. 

Expansion  joints  should  be  located  in 
all  approximately  straight  pipe  lines  at 
such  intervals  that  the  extreme  change 

in  the  length  of  pipe  will  not  exceed  the 
safe  travel  or  range  of  the  expansion 

element  and  that  the  force  or  strain  ex- 
erted in  moving  the  length  of  pipe  may 

not  be  excessive  and  stnrt  leakage. 
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Large  Shells:   Production  Problems  and  Possibilities--!. 
By  C.  T.  D. 

In  prepanng  to  U)i<krfak<-  the  production  of  Innjc  sliclU  up  to  \\:1  in.  diu.,  ituuinfac- 
tHrers  wiH  encoanter  prohlcmfi  of  a  nature  altogether  different  from  those  connected  ivith  18 

pdr.  shelh.  Automatic  machincrii  will  not  he  no  applicable  to  the  larger  sizes,  and  produc- 

tive abilitij  will  centre  hirgelji  on  such  points  as  .'<e(]urnce  of  operations,  tooling  methods,  etc. 

.netiO    WITH 
SeMRtrC     BU5HIM6- 

IN  iindertakiui!:  the  production  of  large 

shells  up  to  9.2  in.  diameter,  Can- 
adian manufacturers  will  find  con- 

siderable opportunity  for  utilizinu  all  tlu' 

experience  obtained  in  niakinv;  tlie  small- 
er sizes,  while  at  tlie 

same  time  many  im- 
port a  n  t  ditYerences. 

botii  in  desiirn  and 

size,  will  be  found 

wliicli  will  reipiire  .iust 

as  careful  planninsr  and 

carry iny  out  as  any  of 

the  initial  problems  en- 
countered in  shrapnel 

manufacture. 

In  producing-  shrap- 
nel, ditliculties  were 

met  which  were  pecu- 

liar to  that  type  of 

shell,  due  to  certain 

features  of  desiijii  and 

physical  requirements. 

Buckling:  of  the  nose 

and  walls,  variations  in 

heat  treatment  for  dif- 
ferent brands  of  steel, 

excessive  wear  on  taps 

and  tools  due  to  irregu- 

larities in  physical 

properties  of  the  metal 
and  so  forth  are  some 

of  the  more  familiar 

troubles  which  have 

been  e.xperienced  by  al- 
most all  producers  of 

shrapnel. 

The  advent  of  high 

explosive  IS  pdr.  and 
4.5  shells  removed  most 

of  those  previous 

troubles,  to  be  succeed- 
ed by  those  incident  to 

the  insertion  of  the 

base  plug,  though  the 
choice  between  a  plain 

plug  with  a  peiued 
joint,  and  a  threaded 

plug  offers  an  alterna- 
tive which  has  certain 

desirable  features. 

A  study  of  the  draw- 
ings of  forgings  and 

finished  shells,  which 

we  repi'oduce,  shows 
certain  variations  which 

will  determine  to  a  considerable  degi'ee 
the  procedure  adopted  by  different 
makers. 

The  various  sizes  of  shells  may  be  di- 
vided  into   two  main  groups,  viz.,  solid 

base,  and  open  base.  The  00  jiilr.  anii 
the  6  in.  shell  belong  to  the  first  grou]), 

while  8  in.  and  larger  form  the  second. 

Considering  the  solid  base  designs,  the 
inserted   <!isc   in   tlie   base  is  common   to 

S-IXrll    niirll   EXPLOSIVE   SIIET.I.. 

both  the  60-i5oundcr  and  the  6-inch.  The 
use  of  threaded  discs  or  pings  altliough 

more  costly  than  the  plain  system,  is  pre- 
ferred by  many  manufacturers  because 

of  the  smaller  possibility  of  rejections. 

Ill  order  to  ensure  contact  over  the  entire 

surface  of  the  disc,  it  is  made  slightly 

convex  so  that  when  tightened  up,  the 
contact  commences  in  the  centre  and 

spreads  over  the  surface  as  the  thread 

tightens. 
The  special  machines 

now  available  insure 

the  production  of  per- 
fect threads  and  a  sat- 

isfactory job  with  ord- 
inary care. 

In  the  case  of  plain 
discs,  these  are  made  a 

fairly  close  fit,  allow- 

ing for  escape  of  im- 
prisoned air.  The  outer 

edge  is  bevelled  slight- 
ly and  a  ridge  or  bead 

left  on  the  mouth  of 
the  hole  is  riveted  over. 
The  riveting  gradually 

draws  the  plate  down 

flat  after  which  a  finish- 

ing cut  removes  all 
traces  of  the  operation. 

The  bore  of  the  60- 

pounder  shell  closes  in 

at  the  mouth,  necessi- 
tating nosing  in,  while 

the  6-inch  shell  is  made 

with  a  parallel  bore,  the 
lower  face  of  the  socket 

being  well  hollowed  out 

to  form  an  approxi- 

mately hemispherical 

upper  end  of  the  in- terior. In  the  event  of 

a  shortage  of  steel 
bushings,  makers  might 

be  called  upon  to  sup- 

ply 60  pdr.  shells  with solid  bushings,  as  has 

been  done  in  some  eases 
with  4.5  shells.  The 
i-edueed  size  of  boring 

bar  and  increased  over- 
hang of  cutting  tool 

are  serious  handicaps 

when  finishing  internal 

profile  in  this  case. 

Th.e  principal  remain- 
ing difference  is  in  the 

desian  of  driving  band. 
In    addition     to    being 

more     complicated      in 
]iniHlc.  the  6  in.  band  is  featured  with  an 
undercut   which  calls  for  increased  care 

in  production  and  also  in  handling. 

The  principle  of  construction  adopted 
in  these  shells  is  radically  different  from 

*e5 
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tliat   of  the  6  in.   size  and  under. 

8-in.  and  9.2-in.  Shells 

In  place  ul'  lieinu'  made  with  a  solid  hast 
and  open-niouth  necessitating-  a  nosing 
operation,  etc.,  these  shells  are  forned 
with  the  nose  closed  or  solid,  and  the 

base  open.  A  solid 

forged  steel  plug  with 

ample  length  of  thread 
renders  it  possible  to 

make  a  perfectly  sound 

gas-tig-ht  joint,  capable 
of  withstanding  the  in- 

tense heat  and  pressure 

of  the  exploded  gases. 
The  Hrst  cinestion 

which  [U'esents  ilself  to 
the  practical  mind  is 
that  of  macliining  tiie 

bore  of  the  sliell.  Ma- 

chines for  performing 

this  operation  have 

been  in  use  in  the  regu- 
lar arsenals  and  rauui- 

tion  tactories  right 

along,  hut  the  private 

Krn.s  undertaking'  this 
wiirk  for  the  first  time 

will  in  most  cases  de- 

velop their  own  ideas, 
as  in  the  case  of  the 

smaller  shells.  Methods 

of  machining  open  base 
shells  will  ilevelop 

round  the  manner  of 

boring.  In  one  ease  the 
shell  will  revolve  and 

boring  bars  and  cutters 
will  be  fed  into  it  in  the 

conventional  manner. 
In  the  other  case,  the 

shell  will  be  lield  rigid- 
ly in  A  cradle  and  fed 

on  to  a  revolving  cutter 
bar. 

In  either  case  tlie 

best  way  to  start  is  to 
work  from  the  inside  of 
the  sliell  outward.  It 

may  imt  appear  so  to 

all,  and  it  may  not  be 

compatible  with  certain 
methods  and  systems  of 

machining,  but  those 
makers  wIki  are  imt  yet 

committed  to  a  definite 

method  should  bear  in 

mind  the  fact  that  just 

as  these  shells  are  big- 

ger than  IS  pounders, 
so  will  their  variations 

in  the  rough  state  he 

greater.  A  much  C|uiek- 

er  approach  to  the  re- 

quired di'g-ree  of  accur- 
acy can  be  obtained  by 

locating  all  operations  from  the  inner 
surface  of  the  shell  as  inequalities  in 

the  thickness  of  metal  can  be  anticipated 

and  removed  more  conveniently  and 

elTectivelv    witli    a    turning'    tool    on    the 

outside,  than    with  a  more  or  less  yield- 
ing boring  bar  working  (nit  of  sight. 

Tlie  question  of  wlietlicr  to  make  a 

se|iarate  or  solid  bushing  is  a  niattci'  for 
individual  judgment  on  the  part  of  the 
maker.      If   sufficient    sjince    is    ohtiiiiiid It 

r.voii  men  kxplosive  shicll 

n-ithout  the  hush  then  a  slight  savinu  in 
tap  expense  and  time  of  machining  is 

possihle,  coupled  with  the  reserve  pos- 
sibility of  enlarging  the  hole  and  using 

a  husli  should  the  Hrst  hole  he  spoiled  in 

threading.  A  further  considcial  ion 

would  lie  the  iinii-liahiiily  to  delay 

through  tlie  non-delivery  id'  husliiiigs 

from  lirnis  engaged  in  their  inanul'ac- lure. 

perhaps  desirahle  that  \.\v  haso 

plugs  be  made  in  the 
same  shop  as  the  shells. 

The  luakiiig  of  these  in 

se|)arate  establishments 

is  (|uite  in  accurdam-e with  niiiilern  machine 

[iractici',  p  r  II  \'  1  d  e  il 
gauges  of  idoM'  ciioiigli limits  are  used  and 
care  is  taken  to  avoid 

damage  to  threads  and 
surfaces  in  shipment 

and  handling.  The  al- 
lowahle  limits  .m  the 

thread  diameters  are 

i.:ci;enius  and  while  sup- 

plii  d  plir.;s  iinglit  l,e 

just  within  limits  in 
one  direct  inn,  I  111'  shell 

might  be  just  as  close 
to  tlie  limits  in  the 

other  direction,  cuuse- 

quently  trouble  ^(luld 
arise  in  one  case  get- 

ting the  plug  into  the 
shell,  and  in  the  other, 

getting  the  shell  past 
the  inspector. 

By  producing  the 
plugs  in  the  same  shop 

as  the  shell,  more  sat- 
isfactory work  can  be 

accomplished,  as  once 
having  determined  on  a 
no-limit  size  Inr  the 

plug,  all  axailahic  lim- 
its can  be  taken  advan- 

tage of  in  tapping  the 

enil  of  the  shell. 

Driving  Bands 

A  consideralile  dif- 

ference in  pniHle  be- 

tween S  in.  and  if'-! in.  hands  exist?,  and 

in  the  aliseiice  of  any 

obvious  reason  or  nlli- 
cial  explanation,  the 

requirements  h  a  v  e 

siiiqily  til  he  fulHIleil. 
As  in  the  d  in.  shell, 

9.2  111.  liand  is 

shown  having  an  under- 
cut which  does  not 

simplify  matters.  The 
nnmeriius  vee  grooves 

call  fur  ]iarticular  care 
not  Hilly  in  machining 

hut  m  securing  jiroper- 
ly  annealed  copper  so 

as  to  produce  perfect  outlines.  Banding- 
presses  of  greatly  increased  iiowcr  are 

necessary  in  view  of  the  increased  di- 
mensions of  the  band. 

The  asseinhling  of  the  plugs  iilTers  op- 

DRIVIMO    BAND 
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poll  unities  tor  the  development  of  plug 
driving:  machines  for  tightening  plugs  by 

powfir  assuring  efficient  and  uniform  re- 
sults. 

Not  the  least  important  of  equipment 
developments  lies  in  the  necessity  for 
power  handling  apparatus. 

Prospective  makers  of  these  large 
shells  will  be  well  advised  to  approach 
the  driving  band  feature  with  all  pos- 

sible deliberation  and  care.  The  great 
increase  in  size,  as  well  as  the  intricacy 
of  outline,  makes  it  an  entirely  different 

proposition  from  18- 
bands.  The  band  pro- 

file of  the  smaller 

shells  is  comparative- 

ly simple,  and  the  cir- 
cumference about  one- 

third  that  of  the  big 

bands,  both  of  which 
facts  conduce  to  a 

large  output  in  num- 
bers from  a  single  set 

of  forming  tools. 
Whether  the  present 

methods  of  band  turn- 
ing will  be  entirely 

satisfactory  on  these 
large  bands  is  a  point 
that  can  best  be  de- 

cided from  actual  ex- 

perience. The  possibil- 
ity of  developing  a 

special  profile  miller 
seems  not  altogether 
remote,  and  from  a 
theoretical  standpoint 
offers  certain  advan- 

tages. Revolving  a 
heavy  forging  at  a 
high  rate  of  speed  in 
order  to  remove  a  small 

quantity  of  metal  from 
a  minor  component  is 
bad  practice,  not  only 
from  a  power  saving 
point  o  f  view,  but 
from  quality  of  pro- 

duction as  well.  Con- 
stant attention  would 

be  necessary  to  prevent 
heating  up  the  steady 
rest,  and  any  seizing 
of  the  shell  wtli  con- 

sequent scoring  might 
easily  cause  enough 
damage  to  result  i  n 
rejection.  This  fact  alone  would  justify 
consideration  being  given  to  the  use  of  a 
milling  machine  in  which  the  heavy  sheil 
body  would  be  revolved  slowly  while  a 
formed  milling  cutter  produces  the  pro- 

file on  the  band. 

Several  developments  of  design  sug- 
gest themselves  such  as  a  multiple 

spindle  milling  device  in  which  a  rough- 
ing cutter  fed  into  the  work  in  front 

would  remove  the  surplus  stock  and  a 
sizing  cutter  behind  would  be  elevated 
on  a  vertical  slide  till  it  was  level  with 

the  centre  of  shell.  If  cutting  compound 

had  to  be  used  to  prevent  the  finer  por- 
tions of  profile  from  tearing,  a  copious 

stream  would  prevent  heating  of  the 
band  from  spreading  much  beyond  the 
parts   being   operated    on. 

The  provision  of  a  suitable  tool  with 
angular  feed  to  undercut  the  band  would 
seem  necessary  although  it  is  more  than 
probable  that  the  fresh  angle  of  attack. 
from  which  many  of  our  manufacturers 
will  approach  these  problems,  will  result 
in  not    a    few    ingenious    and  original 

Circumstances 
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methods    and     devices    being   produced. 

Threading  tlie  plug  also  offers  oppor- 
tunities for  milling  applications,  possih- 

Iv  the  tapping  of  the  shell  itself  may 
he  treated  in  this  way. 

Handling  Apparatus 
The  increased  weight  of  these  large 

shells,  both  rough  forged  and  machined, 
necessitates  changes  of  a  very  radical 
nature  in  the  wavs  and  means  of  hand- 

ling them  not  only  in  and  out  machines, 
but  in  course  of  transportation  from  one 

part  of  a  factory  to  another. 

From  t  he  time  a  forging  commences  to 
undergo  the  first  operation  until  it  is 

completed,  or  until  a  break  in  its  pro- 
gress is  advisable,  say  at  the  banding 

press  or  enamelling  oven,  all  its  steps 
should  be  strictly  in  rotation  so  as  to 
avoid  any  doubling  on  its  tracks. 

Where  it  is  possible  to  do  so,  an  over- 
head track,  with  travelling  chain  blocks 

or  hoists,  either  air,  electrical,  or  other- 
wise, will  prove  the  most  popular  and  ef- 

ficient method. 

peculiar  to  certain 

shops  may  render  pre- 
ferable the  adoption 

of  small  revolving  jib 

cranes  on  each  machine 

which  would  require  ■ the  use  of  suitable 
transfer  trucks  for 

moving  between  opera- 
tions. A  well  thought 

out  arrangement  of  this 
nature  might  be  much 

less  costly  and  when 
properly  used,  just 
about  as  quick  as  an 
overhead  track.  Any 

doubling  back  that 
might  be  necessary  on 

occasion  would  certain- 
ly cause  little  if  any 

confusion  with  this  sys- 
tem as  compared  with 

a  track  which  would 
not  allow  movement  in 
either  direction  when  a 

job  was  being  set  up  in 
a  machine. 

The  production  of 

forgings  up  to  the  8-in. 
size  is  now  an  accom- 

plished fact  in  this 
country,  although  some 
few  weeks  must  elapse 
before  9.2-in.  forgings 
are  also  in  course  of 

production.  Reproduc- 
tions of  forging  draw- 

ings which  give  a  good 
idea  of  the  probable 
amount  of  work  which 

will  be  required  and 

the  detailing  of  differ- 
ent methods,  with  illus- 

trations and  descrip- 
tions of  the  machines 

and  tools  for  use 

therewith  will  form  the  subject  of  fu- 
ture articles  in  these  columns. 

  ®   
Bomljs  Made  in  Canada. — Bombs  have 

been  added  to  the  munitions  products 
which  Canada  is  now  producing  for  the 
British  War  Offipe.  An  order  for  5,000 

of  these  projectiles  has  been  received 
by  the  commission,  and  is  being  placed 
for  speedy  delivery.  The  bombs  are  to 
be  used  in  trench  warfare,  and  are  to  be 
fired  from  what  are  known  as  mine  or 
trench  cnns. 

:>T£Cl    DiiC pL>ir£.'l4 TMDi  e£fi Ifi 
C6f>T£D   WITH  PCTTmntl   CeMfNT. 
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TU^  IV/Io/^T    aryn  Pi il-vlicUi*r»rr  f^ r\mr\rm-\r  '^'j^'o^d  that  our  manufacturers  are  making  huge  profits  on 1  ne  lViaCi_ean  l    UUllSning  \^Ompany  ^^.^^.  orders,  and  that  tlie  war  is  being  made  the  medium 
LIMITED  -whereby  a  multiplicity   of  individual  and   corporate   en- 

(ESTABLISHED  1888)  richment  may  be  brought  about.    In  any  case,  "It's  an  ill 
JOHN  B.\YNE  MACLEAN   President  ^j^i  (ijaf  blows  nobody  any  good.'"     Therefore,  in  spite 

^■v!iv«l^TT   -     General  Manager  of  the  devastating  influences  of  and  distress  caused  by  this H.   V.  TYRRELL       -        -        .        .       A88t.   General    Manager  °        .  ,         ,  ,                 ,             ,.               ,        ,                   , 

PUBLISHERS  OF  '*''^^"  ̂ ^  "wars,  a  considerable  number  oi  people,  here  and elsewhere,   will   no   doubt   realize   a   bountiful   harvest   of 

^^                                     ■*  tr  hard  cash  Ijy  devious  means  and  channels.     Combat  their 

■    A  \I  A  r\l  /I  M  IVI  A  PLIIXTirDY  doing  so  how  we  may,  such  a  consummation   will   be   in- 

(^NADIANf lAlHIINtKY  '^"f^^_„^  ̂ „„„„,,  „„ ,.  .„,,  „„.  ,_„„, 
jS*  Manufacturing    NEW5^^  so,  that,  after  the  nece.ssarily  long  period  of  neglect,  mucli 

constructional  leeway  will  have  to  be  made  up.     The  e.x- A   weekly   newsp.iper  devoted   to   the  machinery   and   manuiactur-  •      n  '  .         r,        <.      -p   „„„..;»,.    t.,,,1,    n=   ivo 
ing  Interests.  pectation  then  is  that  a  burst  ot  prosperity   siicli  as  we 

have  probablv  never  known,  will   so  efface  the  tran.sition 
PETER  BAIN.  M.E,.  Editor,  ^^^^^  ̂ ^^^_  to  "pcacc  that  neither  stock  prices  nor  produc- Associote  Editors.  j^^.g  activities  will  be  affected. 

A,  G,  WEBSTER.      J,  M.  WILSON.      J,  H,  RODGBR8.  ^y  ̂ ^^^^  jg  predicted  in  merchant  shipbuilding  to  make 

~    good   the  losses   by   sinking,   and   to   compensate   for   the 
B.  G.  NEWTON   AdvertisinB  Manager  almost  total  extinction  of  vessel  construction  in  Britain. 

OFFICES:  A  similar  boom  is  predicted  in  the  sphere  of  railroad  bet- 
CANADA—  tpvment    to  comnensate  ao-ain  for  the  loni;-  period  during 

Montreal— Rooms   701-702    Eastern    Townships    Bank    Building,  leimeni,   10   coiupeuh.iie   ci^am      \                    ̂     ' 
Telephone  Main   1255  which  maintenance  has  been  neglected  and  eamings  con- 

Toronto— 143-153  University   Ave.              Telephone  Main  7324.  served.     Development  work  of  every  description,  private, 

CNITED  STATES—  municipal   and   Governmental,   is,   we   arc   told,   to   V)e   no 
New  Yorii— R.  B.  Huestls.  115  Broadway.    Phone  8971  Rector.  exception;  thus,  on  paper,  the  end  of  tbe  war  seems  to  be 
ChicaBO— A.  H.  Byrne,   Room  007,  140  South   Dearborn  St.  desirable  for  a  variety  of  reasons. 

Telephone  Randolph  3234.  ,      .        ■'                   ,       .           ,,    , ,             ,              v   *i  „ 

Boston-C.  L.  Morton,  Room  733,  Old  South  Bldg.  In  all  calculations  or  prophesies  ot  the  nature  ot  the 
Telephone  Main   1024.  foreo'oinff,  no  cognizance,  however,  is  taken  of  the  price 

GREAT  BRITAIN-  ^^.^  ̂^^  ̂̂ ^^r       .^^^-j  ̂^.j,!  ̂ ^^^.^  ̂ o  pav  for  the  war.    We  for- London — The    MnoLean    Comp.inv    of    Great    Britain,    Limited,  ,         .         ',,.,.         ,                   ,      ,         „„    i  ;  ,„.  „.;,1.-1,,  lioln-lito 
SS  Fleet  Street,  E.C.    E.  J.  Dorid,  Director.    Telephone  Central  get  that  in  addition  to  war  stocks  reaching  giAcly    lieignts, 
12960.     Address:  Atabek, ,  London,  England,  material  and  labor,  and   all   else  have  pyramided.     Stock 

SDBSCRIFTION   RATES:  market   prices  have  a  knack  of  crashing  down   en  masse 

Canada,   $2.00:   United    States,  $2.50;   Great   Britain,   Australia  when  the  opportune  moment  arrives;  not  so  these  ()thers. 

and  other  Colonies,  8s.  6d.  per  year;  other  countries.  $3.00.  Adver-  Steel,   wages,   food    and    clothing  are   largely   interde- 
tising  rates  on  request.  pendent  and  have  a  comprehensive  application.    They  are 

Subscribers  who   are  not  receiving  their  paper  regularly  will  ygually  super-sensitive  to  the  upward  turn,  and  during  the 

confer  a  favor  by  letting  us  know.    We  should  be  notified  at  once  '     •           ,           proved     SO     on     many    occasions.      Indi- of  any  change  In   address,  giving   both   old   and   new.  P^"-^    ̂ ^^^    "^^^    pioviu     st                       .y 

              viduallv    or    collectively    they    are    less    sensitive    to    the 

Vol     YIV            MnVRMRFP    IS    IQl-;                Mo    91  downward  tendency,  be  the  latter  
of  simple  desire  or  judi- 

Vol.   XIV.           NOVEMBER   18.  1915               No.  21  ̂ .^^^_^,^.  ̂ ^^^^,,;  .^^    ̂ ^^.^^  ̂ ^  pressure.     The  downward  move- 

ment is  not  onlv  hard  to  start,  but  is  so  slow  and  gradual PRINCIPAL  CONTENTS.  as  to  be  almost  imperceptible  of  measurement. 

The  Steel  Company  of  Canada.  Ltd.— Its  Plant  and  Product  With    the    end    of   the    war    in    sight,    attention    will,    aS 

at  Hamilton,  ont   461.47G  ^j^.^^^jy  indicated,  be  tumed  to  the  peace-time  pursuits  of 

''"^ei:;r  Wemn;g"M.4nrfori;on    and' Mna'st;.;.!::::''"'"''"  shipbuilding,  railroading,  etc.     it  win  be  found,  howevei-. Expanding  Maiidn-i.  tl,;^f  shipowners,  railroad  executives,  etc.,  continue  to  sit 

Large  sheiU:   ProdiKtion   I'roiiiems  and   Pos!.ii)iiitii-N— I . . . 47K-4(in  tight  SO  far  as  the  distribution  of  ordci's  is  Concerned,  the 
Editorial           481  eost  of  raw  and  finished  material  for  the  purposes  of  their 

Auticiputing  Resumption  of  I'oncv  Time  Business.  requirements   being  totally    prohibitive    from   the   stand- 
seiected  MarKet  Quotations    48','-48:i  pQi,.|j    ̂ f  ̂ j^g   then   or   immediately   prospective   earnings. Tiir  General  Market  Conditions  and  Tendencies     4x4-48«  War-time  prices  for  equipment  and  Supplies  will  match  ill 

Montreal    Letter. ..  .Toronto    Letter.  .'                  ',.                                  ,            ■     t      c           ̂ ^      t,„n„h  Tr,„c.f 
with  peace-time  revenue.     A  period  of  reailjustment  must Industrial  and    Construction    News        4H7-4HS  ,,              ,           ,.          -,       •       '          i-i         i        -.  .^^..    ,^c    .^,./^,.xr 

  -*2__  needs   be   ushered   in,   during     which     business  ot  ,e\eiy 

description   will  incline  to  languish,  war  stocks   will   dis- ANTICIPATING  RESUMPTION  OF  PEACE-TIME  appear  and  plain  in.lustrials  will  take  their  place.     Prices 
BUSINESS  of  raw  and  finished  material  will  have  to  be  marked  down, 

APPARENTLY  of  equal  moment  and  importance  to  however  slowly  and  reluctantly  those  involved  contribute 

the  manufacture   of   war  munitions — perhaps   even  to  the  process. 
transcending  the  latter,  is  the  manufacture   of  in-  Only  by  producers  and  their  help  getting  together  now. 

dustrial  stock  values.     From  week  to  week  these  continue  without  waiting  for  the  end  of  the  war  to  become  more 

to  advance,  not  seldom  by  leaps  and  bounds,  and  the  ques-  imminent,   and   planning     the     necessary   and    inevitable 

tion  is  naturally  being  asked:   what  is  going  to   happen  procedure  when  the  time  is  ripe,  will  the  transition  period 
them  when  the  end  of  the  war  becomes  imminent?  be  shortened  and  perchance  eliminated,  and  a   iirolonged 

Undoubtedly  our  steel  and  metal-working  industries  are  and   wholly   unnecessary  business   depression   be   avoided, 

finding  munitions  production  worth  while,  but  we  hesitate  Capital  and  labor  are  equally  interested  in  the  matter  and 

to  believe  that  the  margin  between  contract  prices  and  pro-  both  will  be  called  upon  to  make  big  concessions  sooner  or 

duction  costs  is  anything  like  so  gi-eat  as  to  justify  the  later.     The  general  welfare  of  our  people  demands  that 
high  level  attained  by  the  stocks.     The  impression  has  got  fhey  take  time  by  the  forelock  and  arrange  tlie  details  now. 
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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   products. 

PIG  IRON. 

Oivy  t'oiui",  Pittsl>iu;rli   .  . 
Lake  Superior,  char- 

coal,   Chicago      
FeiTo  nickel  pi?  iron 

(Soo)      "     

Middlesboro,  No.  3  . . . 

Carron,  special     
Carron,    soft      

Cleveland,  No.  3    

Clarence,  No.   3      
Glensrarnock       

Summerlee,  No.  1  .  . . . 
Sumnierlee,  No.  3  .... 
Michisran  charcoal  iron 

Victoria,  No.  1     

Victoria,  No.  2X      

Victoria,  No.  2  plain., 
Hamilton.  No.  1   

Hamilton,  No.  2     

Mont 
,  $24 

25 

25 

24 24 

2S 

30 29 

28 
24 

23 

23 

23 23 

•tlo  4.5 

IG  75 

25  00 
real.   Toronto, 
00    

00     
00     
00     
50     
00     
00     
00     
00     

00 
00 

00 00 

00 

21  00 

21  00 
21  00 

21  00 
21  00 

FINISHED  IRON  AND  STEEL. 

I'er    I'uiinil    to    Large  Bu.Vfrs.  CentH. 

Common  bar  iron,  f'.o.b..  Tovoiit,).  .  2  'ill 
Steel  bars,  f.o.b..  Toronto    2.50 
Common  bar  iron,  f.o.b..  Montreal  2.50 
Steel  bars,  f.o.b..  Montreal      2.50 
Twisted   reinforcinar  bars       2,55 
Bessemer  rails,  heavy,  at  mill    1.25 
^teel  bars,  Pittsburgh       1.60 
Tank  plates,  Pittsburgh       1.60 
Beams  and  angles,  Pittsburgh    1.60 
Steel   hoops,   Pittsburgh       1.75 

F.O.B.,  Toronto   Warehouse. 
Steel  bars      
Small  sliapes   
Warehouse,  Freight  Hnd  Dut.v  to  Pay. 
Steel  bars   

Cents. 

2.50 2.75 

Cents. 
O  oil 

2.20 

2.20 

Structural  shapes   

Plates    ' 
Freight.    Pittsburgh    to    Toronto. 

18.9  cents  carload:  22.1  cents  less  ear. 
load. 

BOILER   PLATES. 
MiiiilriMl    Tor.iiito 

Plates,  li  to  1-2  in.,  100  lb.  $2  35     $2  35 
Heads,  per  100  lb       2  60      2  60 

Tank  plates,  3-16  in       2  70       2  70 

OLD  MATERIAL. 

nealers'    Jtiu.ving    Prices.      Montreal.  Toronto. 
Copper,  light      .fl2  75  .+  12  75 
Copper,  crucible        15  25  15  00 

Copper,  uncli-bleil.  iieavy  14  75  14  50 
Copper,  wire,  uneli-bled.  .    14  75  14.50 

No.  1  machine  compos 'n  11    75  11   75 
No.  1  compos 'n  turnings  10  25  10  00 
No.  1  vv-rought  iron        10  00  8  50 
Heavy  melting-  steel   ....      9  00  0  (Id 

No.  1  maehin'y  cast  iron  13  50  12  50 
New   brass   clippings      11   00  11   00 

No.  1  brass  tui-nings.  . .  .     9  00  9  00 

Heavy  lead        .')  no  f,  mi 

'Pea  lead  . 

Scrap  zinc 
.1  4 
.    12 

00 
50 

$  4 

11 

00 

00 

W.  I.  PIPE  DISCOUNTS. 

Following   are   Toronto   jobbers'    dis- 
counts on  pipe  in  cITecl   X 

Huttwelil BliK'li  (iai. 
Stanclur<1 y.    3/ 

■.  5.  1915: 

l.tiput'ld liliKk  Ual. 

■4.  S'8  in.    .  , 

V2  in   
%  to  114  in. o 

62 

07 

381,2 

4714 

5214 

52i;, 

(•^ 

S-11. 

;! 

8    1" 

1;, 

in   
21/2  to  4  in. 

41/2,  5.  6  in  
 ' 

7,  8,  10  in        .... 
X    .strong   P.   E. 

.  .   .55         38i'2 
_  in      02         451  2 

••4  to  IV2  ill.  •  ■   <i(i         49U 

2.  214,  3  in.   .  .    (!7         50i4 

2  in   
' 

21 2   to  4  in   

41  2.  5.  6  in   
7.   8    in      

XX    strong  P.   E. 

14  to  2  in   ....   43         261  ■', 
21/2  to  6  in   
7  to  8  in   

Cieniiine    Wrot    Iron. 

56 

61 

66 

68 

71 

(;n 

Of) 

4814 

511.4 491 '2 
441:. 

62 

65 
65 

58 

42 

39 

in 

ill 

-     to     11; 
in.    .  . 

in. 

6(i 

()6 

321  ■> 

411.^ 
4614 

461 ., 
46'  ■. 

21..  3   in. 

314.  4  in   

4I:..  5.  6  in   
7,  8  in   

^^'rought   Xipples. 

4  in.   and   under      

41 2  in.   and  larger     

4  in.  and  under,  runnins'  tlirc 
standard    Coupling... 

4   in.   and   under      

41  ■)   in.  and   larser     

(i2 

65 
65 

62 

59 

45I2 

4814 

4814 

391., 

2514 

201:. 

421  ■, 

451.. 4514 

421  o 371 ., ...    771/2% 
    72% 

ad.   5714% 

60  r- 

40  r> 

MILLED   PRODUCTS. 

S(i.  &   Hex  Head  Cap  Screw; 
Sq.  Head  Set  Screws     

Rd.  &  Fil.  Head  Cap  Screws.  . 
Flal   &  But.  Head  Cap  Screws. 
Finished  Nuts  up  to  1  in   
Finished   Nuts  over  1   in   

Serai-Fin.  Nuts  up  to  1   in.   .  .  . 
Semi-Fin.  Nuts  over  1    in   
Stuils       

6-1   S.- 

'0  & 

09-r 

5% 

45% 

40% 

70% 70% 

70% 

72% 65% 

METALS. 

Lake  copper,  carload 
Klectrolytic    copper 

Castings,    copper    .  . 
Tin    .^   

Spelter      
Lead   

Antimonv      

Montreal.   Toronto. 

.+20  00     .+20  50 

.   20  00  20  25 

.    19  25  20  00 

.   45  00  4S  0(1 

.    19  00  19  00 

.      6  50  7  00 

.'  40  00  40  00 

Alu:iiiniiin      62  00  05  do 
Prires    per    IIHI   lbs. 

BILLETS. 

Per  (iross  Ton 

Bessemer,    billets,   Pittsburgh...  $26  00 

Open-hearth  billets,  Pittsburgh..  28  00 

Forging  billets,  Pittsburgh      45  00 
Wire   rods,  Pittsburgh       35  00 

NAILS  AND  SPIKES. 

Standard  steel   wire  nails, 

base      .+2  00     .+2  55 
Cut   nails      2  50      2  70 

Miscellaneous  wire  nails. .     75  per  cent. 

Pressed   spikes,   %   diam.,   100   lbs.  2  85 

BOLTS,  NUTS  AND  SCREWS. IVr   Cent. 

.      7d 
Coach  and  lag  screws   
Stove  bolts          80 

Plate  washers       40 

Machine  bolts,  %  and  less       65 

Machine  bolts,  7-16  and  over.  .  .  .   50-714 

Blank  bolts     50-71/2 

Bolt    ends        5O-71/2 
Machine   screws,  iron,  brass       35 

Nuts,  equare,  all  sizes   33/4c  per  lb  off 

Nuts,  hexagon,  all  sizes. .  .4140  per  lb.  off 
Iron  rivets         721/4 
Boiler     rivets,     base,    %-m.     and 

larger      .$3.75 
Structural  rivets,  as  above         3.75 

Wood     screws,     flathead, 

bright      85,  10,  714,  10  p.c.  off 
Wood     screws,     flathead, 

brass     75  p.c.  off' Wood     screws,     flathead, 

bronze     70  p.c.  off 

LIST  PRICES  OF  W.  I.  PIPE. 
Xoni. 
Diani. 

u 

Vgin 

,4in 

%in 

1  in 
IViin 
li2in 

2  in 21 2in 

3  in 

3i4in 

4  in 
4i4in 

in 

in 

in 

in 

in 

in 10  in. 
1(>  in. 

10  in. 

Pri<e. 

per  tt. 

.$.051/2 

.06 .06 

.OSi/i, 

.lli/> .171/2 

.231/, 

.2714 .37 .5814 

.7614 

.92 1.09 

1.27 

1.48 1.92 2.38 

2.50 2.8S 3.45 

3.20 3.50 

4.12 

Kxtra  Strong, 

.sizes        I*rioe Ins.        per  ft. 

Vsin  $  .12 

V4in 

%in 

i/2in 34  in 

1'  in 

IV-jin 

IV-dn 
2  in 2i/2in 

3  in 
SUin 
4  in 

41  .,in 

.071/2 

.071/2 

.11 

.15 

.22 

.30 

.3614 .5014 

.77 

1.03 

1.25 

1.50 
1.80 

2.08 

2.86 3.S1 

4.34 4.90 

5.48 

1).  Kx.  Strong, 

Size   I*ri<'e 
Ins.  per  ft. 

1/2  $  .32 

3/4       .35 1  .37 

IVj.       .5214 

.65 

.91 

1.37 1.86 

2.30 

2.76 

3.26 
3.86 

5.32 

6.35    - 

1% 

2 21,4 

3 
314 

4 

5 

6 

7 

8 
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COKE   AND   COAL  IRON  PIPE   FITTINGS. 

Solvay   Fouiuh-y   Cnke      .|fi.2.")  Canadian   malleable,  A,  25   per   cent.; 
Connellsvillc  Fdiindry   Ccikf        5.()5  B    and    C,   35   per   cent.;    cast   iron,   60; 

Yuugh  Steam   Lump  C'ual        3.03  standard  bushings,  60  per  cent.;  headers, 
Fenn.    Steam   Lump   Cual        3.03  60;   flanged   unions,  60;   malleable  bush- 
Best  Slaok      2.99  ings,  60;  nipples,  75;    malleable,  lipped 

unions,  65. Net    ton    f.o.b.    Toronto. 

COLD  DRAWN   STKEL   SHAFTING. 

At   mill          30^c 
At   warehouse           20 
1>i!<ooui]ts    off    now     list. 

.Montrr:il    nntl 
^\'ar»'h<Mise 
Toninlo. 

price    at 

MISCELLANEOUS 

Solder.    liaU'-aiid-lialf      
Putty,    1(111-11).    ilruni.s      

Red  dry  lead,  100-lb,  kegs,  ]i('r  cwt. 
(xlue,  Frenidi  medal,  per  lb   

Tarred  slaters'  paper,  per  roll   .  .  . 
Motor  gasoline,  single  bbls.,  sal. 

Benzine,  sinirle  I)bls.,   per  ual.    .  .  . 

I'nre   tar|ientine,   single   bbl.s   
Linseeil  <iil,  raw,  single  bbls   

Fjinseed  oil,  boiled,  single  bbls.... 

I'laster  of  Paris,  per  bbl   

Plumbers'   Oakum,  per  lOfl   lbs..  . 
Lead  Wool,  per  lb   
Pure  Manila   rope      

Transmission  rope,  Manila      
Drilling  cables,  Manila     

Lard  oil.  ̂ icr  L;al      
Vnion   ilircad   cutting  oil      

Imiierial    quenehing    oil   

:•) 

2.70 

9.6.') 

0.1.') 

0.95 

.231;, n.2.3 
0.85 
0.85 
0.8S 

2.50 

4.50 0.11 

0.16 

0.20 0.17 

0.73 0.60 

0..35 

POLISHING  DRILL  ROD 

Discount   lilt  list,   Montreal  and   To- 

ronto      40'-; 

PROOF  COIL  CHAIN. 

14  in   $9.00 
5-16  in    5.90 
%   in    4.95 

7-16  in    4.65 

1/2   in    4.40 
9-16  in    4.05 

5/r   in    4.30 
%   in    4.15 
%    inch        3.65 
1   inch       3.45 

Above   4]  notations   are    per    MM)  lbs. 

TWIST  DRILLS 

Carbon   up   to   V<2  in   

Carbon  over  11/2  in   
High    Speed      
Blacksmith   
Bit   Stock      

Centre   drill      

Ratchet   
Combined  drill  and  c.t.s.k   

Disi'oiiitts    ofi'    Kt!iiHl;ir<)    list. 

% 
55 

25 

on  ai 

21) 
20 

15 

REAMERS 

Hand       25 

Shell      25 

Bit    Stock       25 

   65 
   25 
   25 

   SO 

Brid-c       

T,T]ier    Pin     . 
Centre      

Pipe    Ri'ami'r> 

.12 
TAPES 

Che.sterman  Metallic,  50  ft.  .  . 
Lufkin  Metallic,  603,  50  ft.  .  . 

Admiral  Steel  Tape,  50  ft.   ... 

Admiral  Steel  Tape,  100  ft   4, 

Major  Jan.,  Steel  Tape,  50   ft.    ...   3, 
Rival  Steel  Tape,  50  ft   

Rival   Steel   Tape,  100  ft   4 

Ueliable  .Tun.,  Steel  Tape,  50   ft.    .  .    3 

00 

00 

75 .45 

50 .75 

45 
50 

SHEETS. 
.Montr<»iiI    Toronto 

Sheets,   black,   Xu.   28   

Canada  plates,  dull, 
52  sheets   

Canada  Plates,  all  bright.  . 

.\pollo  brand,  10%  oz. 

galvanized   

Qu^een's  Head,  28  B.W.G. 
Fleur-de-Lis,  28  B.  W.  G.. . 

Gorbal's  Best,  No.  28  .  . . 
Viking  metal,  No.  28  . . . 
Colborne  Crown,  No.  28.. 
Premier  No.  28      

.$3  30     .$:;  00 

3  15 

3  15 
4  60 4  75 

5  50 4  80 
6  00 5  95 

5  75 5  75 

6  00 6  00 5  25 
5  25 

5  70 
5  80 

5  40 5  20 

BOILER  TUBES. 

Seamless 

$14 

25 
15 

00 

15 

00 
15 00 
15 

00 

16 

50 

17 

50 

25 

00 

28 

00 33 

00 

It.  M. 

Klltr*-: 

Lapwelded 

9 

25 

10 

50 
12 

25 

14 

50 

IS 

50 

Size 

1  in. 

IV4  in. 
11 -.in- 

13,-4  in. 

2  in. 
21 4  in. 

2Uin. 
3  in. 
3nin. 

4  in. 

WASTE. 
WHITE.  (  cnts  lier  ll>. 

XXX  Extra       0  llVo 
X  Grand    0  11 

XLCR    0  lOi'i 
X  Empire      0  09U 

X   Press       0  OSa.;, 
(  OI.ORED. 

I>ion          0  07-Y, 
Standard        0  07 

Popular        0  061', 
Keen          0  05M; 

wool.  r.V(  KIN<;. 
.\rrow      

Axle   

Anvil   
.\nchor   

WVSIIE!)    MirKKS 

ScliM-t    White           0   081. 

Mixed    C.dorcil            0   O6I4 

Dark    Colored            0  051 ', 

This  list   subject   til  trade  discnuut  foi' 
i|uantify. 

0  17 
0  12 

0  09 
0  07 

otr    standanl     list. 

BELTING    RUBBER 

Standard       50^; 
Best    -radi's      30^;, 

BELTING— NO.  1  OAK  TANNED. 

Kxti-a  heavy,  single  and  d  ble,  40  i;  10% 
Slaudard   50% 

Cut    leather   lacing,   No.   1   $1.20 
Leather   in    sides         1.10 

ELECTRIC  WELD  COIL  CHAIN  B.B. 

i/s  in   $12-75 
3-16   in    9.00 

1 4  in    6.00 
5-16  in    4.75 

%  in    3.75 
7-lG   in    3.75 
14   in    3.75 

%  in    3.60 

3/4  in    3.60 
I'rii-es     per     l(H(    lbs. 

PLATING  CHEMICALS 

.\cid.    bnracic          $   .15 

.\cid,  hydrochloric   05 

.\cid,   hydroHuoric      06 
.\ciil,    nitric      10 

.\ciil,    sulphuric      05 

.\niniiinia,    aqua      08 
,\iumonium    carbonate       15 

.Vmniiiuium   chloride   11 

.Vmnuiuium    hydrosulphuret   .35 

.Vninionium  sulphate   07 
Arsenic,   white      10 

( 'iqiper   suliihate   10 
Cobalt   sulphate      50 

I  run    perchloride       20 
Lead    acetate       16 

.\ickel   ammonium   sulphate   10 
Nickel   carbonate      50 

Nickel   sulphate   15 
Potassium    carbonate      40 

i'otassium   sulphide    (substitute)..        .20 
Silver   chloride      (per   oz.)        .65 

Silver   nitrate      (per   oz.)        .45 

Siidium     bisulphite       10 

Sodium   carbonate   crystals   04 

Siidiuui    cyanide,    127-130%   .35 
Sodium    hydrate       04 

Sodium  hyposulphite  (]ier  100  llis.)     3.00 
Sodium  jihosiihate   14 
Tin     chloride       4a 

Zmc    (ddoridc      20 

ZiiLc     suliihate       07 
Prici's   r*T    I.ti.    I'nless   Otliiruisc    Statfil. 

ANODES 

Nickel   47  to  .52 

Cobalt         1.75  to  2.00 

Cupper   22  til  .25 
Tin      45  til  .50 
Silver       55   to  .60 

Zinc      22  to  .25 
I*rie<'s    I'er    I..b. 

PLATING  SUPPLIES 

I'olishin-    uhi-cls,    IVIl          1.50  to  1.75 

Piilisliiim'    wiirels,    liullniMdc.  .SO 

Kiiici-y   in   ke<.;s   l'.;;  tn  .06 

I'limice.   uround       ■^^'' 
iMiierv    slue       15  to  .20 

Triimli    compusilion       04  tn  .06 
('riicus    comiiiisitiiin       04   In  .06 

Emery    compositiun       05  to  .07 

Uon.se,    sih  cr       *  .  .  .      .25  to  .50 
Kou.se,  nickel   and   brass...      .15  to  .25 I'rict's    IVr    I.I>. 
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The  General  Market  Conditions  and  Tendencies 

This  section  sets  forth~tlie  views  and  observations  of 
men  qualified  to  judge  the  outlook  and  with  whom  we 

are  in  close  touch  through    provmcial    correspondents. 

Montreal,  Que.,  Nov.  15,  1915. — 
Fiivorablo  imlusliial  loiulitions  eontiuue 
tliroii^hout  the  Dominion.  In  the  iron 

and  steel  trades,  the  activity  is  quite  un- 
paralleled, and  the  possibilities  are  that 

the  immediate  future  may  see  even 
tsTcater  developments. 

The  manufacture  of  steel  promises  to 
crowd  the  capacity  of  every  mill  both 
in  Canada  and  the  United  States.  In 

this  connection  it  is  interesting  to 
note  that  one  hundred  years  ago  the 
United  States  were  producing  about 
50,000  tons  of  pig  iron  a  year,  while  the 
average  daily  output  for  October  last 
was  over  100,000  tons,  or  an  increase 
of  600  to  1. 

Tlio  pressure  being  felt  by  the  steel 
mills  is  largely  due  to  the  demand  for 
war  supplies,  not  only  in  shell  bars  and 
billets,  but  in  many  other  lines,  such  as 
steel  rails,  structural  steel  for  cars, 
locomotives,  automobiles  and  the  count- 

less necessities  used,  directly,  or  indi- 
I'ectly,  for  the  maintenance  of  large 
armies  in  the  field. 

Previous  to  the  breaking  out  of  hosti- 
lities, Canada  as  well  as  other  countries 

countries,  was  purchasing  large  quanti- 
ties of  chemicalls  from  Germany. 

Brought  face  to  face  with  the  problem 
of  supplying  their  own  needs,  or  paying 
prohibitive  prices  for  what  little  could 
be  obtained,  the  Canadian  chemists  liavc 

not  only  succeeded  in  accomplishing  re- 
markable results  in  the  production  of 

these  much-needed  chemicals  for  their 
own  use,  but  are  able  to  export  to 
Britain. 

Enlarged  opportunities  have  been 
opened  for  Canadian  manufacturers,  not 

only  for  supplies  relative  to  war  muni- 
tions, but  in  all  classes  of  trade,  form- 

erly monopolized  by  European  nations. 
Steel. 

The  steel  trade  continues  at  quite 

high  pressure,  every  available  mill  work- 
ing to  the  limit,  in  the  endeavor  to  sup- 
ply the  abnormal  demand  for  bars  and 

billets,  as  well  as  to  keep  up  with  the 

gradually  increasing  eommereial  re- 
quireiiionts.  The  stress  placed  upon  the 
steel-producing  plants  on  this  continent 

is  shown  by  the  past  week's  reports,  in 
which  it  is  stated  that  the  United  States 

Steel  Corporation  have  withdrawn  all 
prices  on  steel  products  except  tubes 
and  pipes.  They  are  practically  out  of 
the  market  on  all  other  lines  of  steel. 
Delivery  under  nine  months  is  almost 
impossible,  and  many  plants  are  closing 
down  on  future  orders,  until  they  can 
state  definitely  their  exact  position. 

The     requirements     of     the     finishing 

mills  are  beyond  the  output  of  crude 
steel,  and  one  of  the  necessities  of  the 
moment  is  to  bring  the  production  of 
the  basic  material  up  to  the  output  of 
the  rolling  mills. 

Canadian  furnaces  are  only  producing 
about  one-half  of  the  steel  being  used 

by  our  manufacturers,  and  any  restric- 
tion placed  upon  importation  would 

have  a  serious  effect  meantime. 

Construction  of  large  additions  to  the 
plant  of  the  Nova  Scotia  Steel  Co.  are 
now  being  undertaken,  and  within  three 
months  new  furnaces  are  expected  to  be 
in  operation,  producing  200  tons  a  day 
in  addition  to  their  present  output.  New 
equipment  for  the  production  of  the 
larger  shells  is  also  to  be  delivered  at 
New  Glasgow  in  about  six  weeks.  The 
mines  in  connection  with  this  company 
will  continue  operations  at  high  pressure 
throughout    the    winter   months. 

CANADIAN  GOVERNMENT 
PURCHASING  COMMISSION 

The  following  gentlemen  consti- 
tute the  Commission  appointed  to 

make  all  purchases  under  the  Do- 
minion $100,000,000  war  appropri- 

ation:— George  F.  Gait,  Winnipeg; 
Hormidas  Laporte,  Montreal ;  A.  E. 
Kemp,  Toronto.  Thomas  Hilliard 
is  secretary,  and  the  commission 
headquarters  are  at  Ottawa. 

Machine  Tools  and  Supplies. 

Activity  in  machine  tools  has  re- 
ceived a  new  impetus  because  of  the  ex- 

pectation that  many  firms  will  receive 
orders  for  the  heavy  type  of  explosive 
shell,  .as  well  as  additional  orders  for 

the  present  shells  of  3.3.  and  4.5-ineh 
type.  Many  inquiries  have  come  in  for 
machines  suitable  for  the  production  of 
6-in.,  8-in.  and  9.2-in.  shells,  and  in  a 

.  short  time  definite  infonnation  may  be 
received  as  to  the  successful  firms  re- 

ceiving contracts  for  additional  muni- 
tions. 

The  demand  for  supplies  is  as  heavy 
as  ever.  The  munition  factories  are 

working  night  and  day,  and  small  tools 

and  other  supplies  are  a  constant  re- 

quirement. Metals. 

The  present  situation  in  the  metal 
market  is  little  changed  from  that  of 

the  preceding  week.  However,  the  re- 
ported closing  of  the  Suez  Canal  has 

created  some  excitement  among  buyers 

of  spot  tin  with  the  result  that  the  per- 
sistent buying  to  cover  requirements  has 

advanced  the  price  from  38c  to  45c  a  lb. 

Copper  is  showing  some  signs  of  im- 

provement, but  last  week's  quotations 
prevail.  Spelter  is  a  shade  stronger, 
and  is  quoted  at  19c,  and  antimony 
shows  an  advance  of  five  dollars  per  100 

lbs.  A  slight  increase  is  noted  in  alum- 
inum, a  price  of  62c  being  now  quoted. 

Copper. — The  optimistic  outlook  for 
future  copper  is  keeping  the  market 
firm.  Although  foreign  quotations  show 
advances,  prices  locally  remain   steady. 

Tin.- — Conditions  in  the  Far  East 

have  apparently  clouded  the  tin  situa- 
tion for  the  present,  with  the  result  that 

heavy  advances  have  been  made  on 
prices  for  spot  tin.  Any  losses  of  spot 
tin  now  in  process  of  transportation 

might  easily  cause  a  further  advance. 
This  week's  quotation  shows  an  increase 
of  $7  per  100  lbs.  over  that  of  last  week. 

Spelter. — Foreign  advances  in  the 
price  of  spelter  have  not  affected  the 
local  market  very  much.  However,  an 
advance  of  one  cent  per  lb.  is  shown  in 

this  week's  prices. 
Lead. — -This  continues  firm  at  O^^c 

per  lb. 

Antimony. — The  apparent  scarcity  de- 
veloping in  antimony  and  the  demand 

has  made  the  price  stronger,  the  pres- 
ent quotation  being  $40  per  100  lbs. 

Old  Materials. 

Business  in  scrap  metals  of  all  kinds 
has  been  fairly  brisk  during  the 

past  week,  and  a  general  advance  is 

noted  in  many  lines.  Copper  has  ad- 
vanced about  $10  a  ton,  considerable 

quantities  being  handled. 
Business  in  heavy  melting  steel  has 

increased  the  price   1/20  per  pound. 
Heavy  melting  lead  has  risen  to  $5 

.per  100  lbs.,  and  tea  lead  shows  an  in- 
crease of  %c  per  pound.  Scrap  zinc  is 

selling  at  12%  cents. 

Toronto,  Ont.,  Nov.  16. — The  recent 
action  of  the  United  States  Steel  Cor- 

poration with  regard  to  the  Canadian 

market  shows  conclusively  the  far-reach- 
inu-  effect  which  the  war  is  having  on  the 

steel  trade  here  and  elsewhere.  The  sit- 
uation has  been  caused  entirely  by  the 

enormous  demand  for  munitions  which 
will  increase  now  that  the  orders  for  the 

large  calibre  shells  are  being  placed. 
No  official  list  of  successful  tenderers 
will  be  given  out,  nor  the  size  of  the 
orders  named,  notwithstanding  reports 
to  the  contrary.  This  is  the  wish  of  the 
British  War  Office,  which  has  notified  the 
shell  Committee  to  that  effect.  It  is 

understood  that  some  orders  for  6-in. 
shells  have  already  been  placed  and  that 
the  contracts  for  the  larger  shells,  al- 
tliough  not  actually  signed  up,  are  prac- 

tically  assured    to   certain   firms. 
The  general  industrial  situation  is 

gradually  improving  and  a  more  confi- 
dent spirit  prevails  as  a  result.   A  large 
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number  of  factories  are  engaged  in  tho 

production  of  war  equipment  and  the 

engineering  trade  is  active  on  shell  or- 
ders. Prices  of  all  lines  have  a  higher 

tendency,  particularly  iron  and  steel  pro- 
ducts, which  continue  to  advance.  The 

metal  market  is  very  active  and  a  gen- 
eral advance  in  prices  has  to  be  noted. 

Steel  Market 

The  recent  announcement  issued  by 
the  United  States  Steel  Corporation  is 

of  considerable  importance  to  Canadian 

steel  plants.  The  Corporation  in  addi- 
tion to  withdrawing  prices  to  the  Cana- 
dian trade,  have  decided  not  to  solicit 

business  in  this  market  until  conditions 

have  become  normal.  This  order  will  af- 

fect principally  bars  and  billets,  etc.. 

for  which  there  is  such  a  heavy  demand; 

structural  shapes  will  also  be  affected. 
This  action  of  the  Corporation  does  not 

mean  that  they  will  refuse  business,  pro- 
viding delivery  is  no  object,  or  that 

orders  already  booked  will  not  he  filled. 
It  is  simply  a  question  of  delivery.  The 

demand  is  so  far  ahead  of  production 
that  the  output  of  the  mills  is  booked 
up  for  several  months  in  advance.  Under 

these  conditions  and  with  unfilled  ton- 

nage increasing  each  month,  prices  can- 
not be  fixed  so  far  aliea<l  and  no  pro- 

mise can  be  made  to  consumers  when 

.  they  are  likely  to  get  delivery.  The  sit- 
uation thus  revealed  is  unprecedented 

and  while  not  particularly  serious  at 

present  may  become  so  as  the  demand 
for  steel  for  munitions  continues  to  in 

increase  and  present  contracts  run  out. 

The  market  is  naturally  upset  and  the 
outlook    is    uncertain. 

Canadian  steel  companies,  although 

operating  on  capacity,  are  falling  behind 

in  meeting  the  demand,  and  hi^-lier  prices 
for  steel  products  are  inevitable.  The 

prosperity  of  the  steel  industry  is  as- 
sured for  some  time  to  come  and  plants 

will  have  to  be  extended  to  take  care  of 
the  demand.  It  is  announced  that  the 

Xova  Scotia  Steel  Co.  will  build  an  open- 

hearth  furnace  bavins'  a  capacity  nf  200 
tons  per  day.  The  same  concern  will  in- 

stall new  presses  for  forcing  .S-in.,  9.2-in. 

and  12-in.  shells,  also  the  necessary  ma- 
ebining  equipment. 

Prices  continue  in  an  upward  direc- 

tion. Canadian  mills  ai'o  now  quofins' 
bars  at  2.50c  base,  and  reinforcing  bars 

2..35e  base  Toronto,  plus  extra  for  twist- 
ing. Steel  bars  are  2.50e  and  small 

shapes  2.75c  f.o.b.  Toronto  warehouse. 

Pittsburgh  bars,  plates  and  shapes  for 

Canadian  consumption  nro  quoted  at 

1.60e,  but  this  figure  is  practically  nom- 
inal, as  no  orders  are  beinc  booked. 

Seamless  boiler  tubes  liave  advanced 

aaain.  but  lapwelded  are  unchanged  for 

the  present.  Hisher  prices  on  tubes  are 

expected.  ■  Boiler  plates  are  very  finii 
and  an  advance  in  price  may  be  made 
early   next   montli.      Some  lines  of  l)idts 

and  nuts  have  advanced,  the  new  dis- 
counts being  as  follows:  Coach  and  lag 

screws,  70  p.c. ;  machine  bolts,  %  in.  and 

less,  G5  p.c;  machine  bolts,  7-16  in.  and 
over,  50  p.c;  blank  bolts  and  bolt  ends, 

50  and  71/2  p.c;  square  nuts,  334c  per  lb. 
off,  and  hex.  nuts  4iAe  per  lb.  off.  An- 

other advance  in  wrought  iron  pipe  has 
been  made  and  is  now  in  effect.  The 

new  schedule  affects  black  pipe  only, 

galvanized  remaining  unchanged. 

Prices  of  high-speed  tool  steel  con- 
tinue to  advance  and  the  situation  shows 

no  improvement.  The  scarcity  of  tung- 
sten has  assumed  serious  proportions 

and  the  supplies,  although  increasing, 

are  not  sufficient  to  meet  tlu'  demand. 

As  this  alloy  to  a  large  extent  deter- 
mines the  price,  quality  and  quantity  of 

high-speed  steel,  it  is  apparent  that  while 
tungsten  keeps  at  the  present  high  level, 

liigh-sjieed  tool  steel  will  also  he  corres- 

ALLIES  PURCHASING 
AGENTS 

The  Trade  and  Commerce  De- 
partment, Ottawa,  has  published 

the  following  list  of  purchasing 

agents  for  military  purposes  for 
the   allied   Governments: 

International  Purchasing  Com- 
mission, India  House,  Kingsway, 

London,  Eng. 

French. — Hudson  Bay  Co.,  56 
McGill  Street,  Montreal;  Captain 

Lafoulloux,  Hotel  Brevort,  New 

York;  Direction  de  I'lntendence 
Ministere  de  la  Guerre,  Bordeaux, 

France;  M.  De  la  Chaume,  28 

Broadway,  Westminster,  London. 

Russian. — Messrs.  S.  Ruperti 

and  Alexsieff,  care  Military  At- 

ache,  Russian  Embassy,  Wash- 

ington, D.C. 

pondingly  liigli.  The  situation  is  further 
aggravated  by  the  exceptionally  heavy 
demand,  which  is  at  least  five  times  that 
of  normal. 

Prices  of  all  descriptions  of  steel 

sheets  are  very  firm,  and  higher  prici's 
are  expected.  In  galvanized  sheets,  the 

differentials  between  the  gauges  con- 

tinue upset  by  the  abnormal  s]ieltei' 
situation,  and  while  the  consumer  may 

secure  heavy  gauges  at  comparatively 

low  prices,  lie  must  pay  higher  price  for 
light  gauges.  Acid  is  becoming  scarce 
and  is  hisli  in  price,  and  this,  tosether 

with  spelter  and  black  sheets  becoming 

more  costly,  will  not  doubt  cause  gal- 
vanized sheets  to  advance.  Bessemer 

black  sheets  are  quoted  at  2.15c  to  2.25c 

and  open  hearth  2.25c  to  2..10.-  Pitts- burgh. 

In  the  States  prices  continue  tn  ad- 
vance, but  this  has  had  no  effect  in  cur- 

tailing   the    demauil.    whicli    is    lieavicr 

tiian  at  any  stage  in  this  present  move- 
ment. The  unfilled  tonnage  of  the  United 

States  Steel  Corporation  for  October 

shows  an  increase  of  847,000  tons  over 

September.  This  record  shows  the  de- 
velopment which  is  taking  place  in  the 

market.  The  heavy  demand  for  billets 

continues  and  prices  are  very  firm.  Wire 
rods  are  higher  at  -$35  f.o.b.  Pittsburgh. 

Pig  Iron 

The  heavy  demand  for  steel  making 

pig  iron  continues  but  foundry  grades 

are  quieter.  Prices  are  firm  ))ut  un- changed. 

Old  Material 

The  market  is  considerably  firmer  and 

quotations  higher  for  some  metals.  Cop- 

per is  very  strong  and  prices  have  ad- 
vanced throughout  the  list.  No.  1  ma- 

chine composition  and  No.  1  composi- 
tion turnings  have  advanced  about  25c 

[ler  100  lbs.,  while  No.  1  wrought  iron 

anil  heavy  melting  steel  are  also  hi'.;her. 
Prices  of  scrap  lead  are  higlier  and 

scrap  zinc  is  also  advanced.  Com]dete 

prices  are  given  in  the  selected  market 

quotations.  Business  is  improving,  but 

the  higher  prices  are  due  more  to  the 

lieneral  buoyancy  in  the  market  and  im- 

proved tone. 

Machine   Tools 

The  placinu'  cjf  the  orders  for  the  laru'e- 
calibre  shells  is  resultins  in  increased 

aclix'ity  in  tl'e  uuichine  t(i(d  market. 
•  ̂•uite  a  number  of  orders  for  tools, 

principally  lathes,  have  already  been 

placed  and  otlicrs  are  pendinn'.  Deliv- eries arc  lietter  on  the  larser  size  lathes 

Ihan  on  the  smaller  tools.  Second-liand 
tddls  suitable  for  shell  work  are  getting 

si-arcc  and  are  not  so  easy  to  get  liold 
(if.  Piiccs  on  all  tools  have  advancdl 

(iinsidcralily.  A  feature  of  the  present 

situation  has  been  the  development  of 

file  siu'ile-purpnse  lathe  for  which  there 

is  a  bis'  demand.  Special  to(ds  for  mak- 
ing shells  have  also  been  put  on  tlie 

market  with  exceptionally  satisfactory 

results. 

Supplies 

A  number  of  price  chan'.;es  have  to 
be  noted  again  this  week.  Solder,  half- 
and-half,  is  hiiiher  at  25c.  due  to  strength 
in  the  tin  market.  Prices  of  gasoline  and 

benzine  linve  been  readjusted  to  bring 

2asoline  ̂ oc  higher  than  benzine.  Gaso- 

line is  now  being  quoted  at  23I/2C  and 
benzine  at  23e  per  gallon,  in  barrels.  A 

sharp  advance  has  been  made  in  tur- 
pentine, which  is  now  quoted  at  85c  per 

gallon.  Linseed  oil  is  higher  and  is  quot- 
ed at  85c  for  raw  and  SSc  for  boiled 

oil.     Business  continues  brisk. 

Metals 

Tile  market  has  revived  and  is  more 

active.  Prices  of  practically  all  metals 
have  advanced,  tin  showing  the  greatest 

strength.     The   sharp   ad\'ance   of   tin   is 
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owiui;'  to  a  belief  tliat  the  Suez  Canal 
is  closed  and  also  on  account  of  sub- 

marine activity  in  the  JMediterranenn. 

It  is  likely  that  shipments  of  tin  will  be 

interfered  with  on  this  account.  (\i|>iior 
has  advanced,  and  tliere  is  a  better 

feelinir  in  tlie  market.  Spelter,  lead  and 

antimony  are  all  higher  and  the  market 
is  strona:,  while  aluminum  is  higher  and 

quotations  nominal. 

Tin. — Both  London  and  New  York 

mai'kets  are  excited,  buyers  beins;'  anx- 
ious to  cover  their  requirements,  due  to 

the  report  that  the  Suez  Canal  has 
been  closed.  If  such  is  the  case  there 

will  be  a  delay  in  gettins-  supplies,  while 

there  is  also  a  chance  of  shipments  bein?' 
lost  in  the  Mediterranean  on  account  of 

submarines.  This  scare,  together  with  a 

spot  scarcity,  has  unsettled  the  market. 
Tin  has  advanced  Sc  locally  and  is  now 

quoted  at  4Sc  per  pound. 

Copper. — There  is  a  better  feelins 
srowinp:  in  the  market   and  the  London 

market  is  stronsier.  There  is  no  s)iccial 

improvement  noted  in  the  demand  from 
consumers,  but  producers  are  confident 

that  the  latter  nnist  become  heavy  buy- 

ers soon.  Copper  has  advanced  Ic  and 

is  (juoted  at  'lOy^e  per  pound. 
Spelter. — The  market  is  firm  and  hiiili- 

er.  .V  corner  in  spot  sjieltei'  has  de- 
veloped in  London  and  cpiotations  have 

advanced.  Spelter  has  ailvancccl  1c  lo- 
cally, and  is  quoted  al  If'c  per  ikmiiuI. 

Lead. — There  is  a  shortage  of  sup- 

plies of  spot  and  early  delivery  in  Lon- 
don, and  the  market  has  advanced.  The 

market  is  stroni;-  in  New  York  and  the 

"Trust"  ]irici>  is  sliohtly  hiaiier  at  o.loe 
which  may  lie  advanced.  T/ncnlly,  lead 

has  adviuu'cd  1  r  and  is  quoled  at  7c 

per   pound. 
Antimony.  The  market  is  firm  and 

there  are  indications  of  a  scarcity  in 

spot  antimony  developing  if  the  de- 
mand for  in-dinjit  metal  continues  as 

yood    as   it    has   been   durinc   the    week. 

Aniimony  has  adxanced  .Jc  and  is  ipiot- 
ed   al   40c   per  pound. 

Aluminum. — The    situation     does     not 

improve,  and  supplies  are   very  dilTicult 
to  obtain.    Quotations  have  advanced  5c 
and  are  nominal  at  65c  per  pound. 

  ®- 
Moose  Mountain  Iron  Mines  at  Sell- 

wood,  Ont.,  have  closed  down  indefinite- 

ly after  a  series  of  disappointin"-  experi- 
nu'nts  of  the  past  several  years  to  com- 

mercialize the  immense  bodies  of  ore 

which  they  control.  The  most  recent  ex- 

periments were  with  the  Grondal  sys- 

tem of  concentrating-  and  briquettina:  the 
ore  for  shipment  to  the  blast  furnaces, 

raisinu'  it  from  a  35  per  cent,  ore  in  the 

rock  to  a  60  per  cent,  in  the  concen- 
trates, which  was  not  a  commercial  suc- 

cess. It  is  estimated  that  over  a  million 

dollars  has  been  expended  by  the  G.ates 

interests  of  New  York  and  the  Macken- 
zie and  Mann  interests  of  Toronto  in 

this  endeavor. 

CANADIAN  COMMERCIAL  INTELLIGENCE  SERVICE 
The  Department  of  Trade  and  Commerce  invites  correspondence  from  Canadian  exporters  or  importers  upon  all 

trade  matters.  Canadian  Trade  Comissioners  and  Commercial  Agents  should  be  kept  supplied  with  catalogues,  price  lists 

discount  rates,  etc.,  and  the  names  and  addresses  of  trade  representatives  by  Canadian  exporters.  Catalogues  should 
state  whether  prices  are  at  factory  point,  f.o.b.  at  port  of  shipment,  or,  which  is  preferable,  c.i.f.  at  foreign  port. 

CANADLAJI  TRADE  COMMISSIONERS. 

Argentine  Repabllc. 
H.  R.   Pnussette,  278  Balcaroe,  Buenos  Aires.     Cable  Addreae, 

Canadian. 

Australasia. 

D.  H.    Ross,   Stock   Exchange   Bulldlig,   Melbourne,   Cable   ad- 
dress,  Canadian. 

British    Wrst    Indies. 

E.  H.   S.   Flood,    Bridgetown,    Barbadoes,   agent   also    for   the 
Bermudas  and  British  Guiana.     Cable  address,  Canadian. 

China. 

J.    W.    Ross,    6    Kluklang    Road,    Shanghai.      Cable    Address 
Ctoncoma. 

Cuba. 
Aetlng    Trade    Commissioner.    Lonja    del    Comerdo,    Apartado 

1290,    Havana.      Cable    address,    Cantracom. 

Franrp. 
PhllUpe    Rey,    Commissioner    General,    17    and    19    Boulevard 

des  Capucines,  Paris.     Cable  address,  Stadacona 

G.    B.    Johnson, 
Canadian. 

T.     Llthgow. 
Watermill. 

Japan. 
P.O.    Box    109,    Yoliohama. Cable    Address. 

Holland. 

Zuldblaak.    ?6.    Rotterdam Cable    address 

CANADIAN  COMMERCIAL  AGENTS 

Newfoundland. 

W.  B,  Nicholson,  Bank  of  Montreal  Building,  Water  Street, 
St.  John's.     Cable  address,   Canadian. 

New   Zealand. 

W.  A.  Beddoe,  Dnlon  Buildings,  Customs  Street,  Auckland. 
Cable  address,   Canadian. 

Sonth    Africa. 

W.  J.  Egan,  Norwich  Union  Buildings,  Cape  Town.  Cable 
address,   Cantracom. 

United    Kingrdom. 

E.  de  B.   Arnaud,   Sun   Building,   Clare  Street,   Bristol.     Cable 
address,    Canadian. 

J.  E.  Ray,  Central  House,  Birmingham.  Cable  addresa,  Can- 
adian. 

Acting  Trade  Commissioner,  North  British  Building  East 
Parade,    Leeds.     Cable   address,    Canadian. 

F.  A.  C.  Blckerdlke,  Canada  Chambers,  36  Spring  Qardens, 
M.inchester.      Cable  address,    Cantracom. 

Fred.    Dane,    87    Union    Street,    Glasgow,    Scotland.      Cable    ad- 
dress,  Cantracom. 

Harrison    Watson,    73    Baslnghall    Street,    London,    B.C.,    Eng- 
land.    Cable  address.  Sleighing,   London. 

British    West    Indies.  N»rwa.v    and    Denmark. 

Edgar    Tripp,    Port    of   Spain,    Trinidad.      Cable   address.    Can-        C.    E.    Sontum,    Grubbeged    No.    4,    Christiana,    Norway.      Cable 
adian.  address,   Sontums 

R.   H.   Curry,   Nassau,  Bahamas  Sonth  Africa. 

D.    M.    .McKlbbin,    Parker,    Wood    &    Co.,    Balldings,    P.O.    Box 
Colombia.  539^  Johannesburg. 

A.  B.  Beckwilh,  c-o  Tracey  Hmos,  MedelUn,  Colombia.     Cables       E.  J.   Wilkinson,  Durban,  41  St-  .Andrew's  Buildings,   Durban, 
to   Marmato,  Colombia.     Cable  address,   Canadian.  Natal 

CANADIAN   HIGH   COMMISSIONER'S  OFFICE. 

United  Kingdom. 
W.   L.   Griffith,   Secratary,   17   Victoria  Street.    Laudon,   S.W^   Elngland. 
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INDUSTRIAL  \  CONSTRUCTION  NEWS 
Establishment  or  Enlargement  of  Factories,  Mills,  Power  Plants,  Etc.;  Construc- 

tion   of     Railways,     Bridges,    Etc.;      Municipal    Undertakings ;     Mmmg    News. 

Engineering 
Toronto,  Ont. — The  Canadian  Hansdn 

&  Van  Winkle  Co.  are  l)uil(]inu-  a  brass 
foundry   at   a   eost   of  15,000. 

Gait,  Ont— The  I'erfeet  Maebinery 
Co.  will  l>uibl  a  nia(diine  shop  to  ('<isr 

.$4,000,     S.  L.  ( 'lark  is  general  inanasrer. 

Chatham,  Ont. — ^Park  Brothers  of  this 
city  have  eloseil  a  contract  with  the 

Dominion  Sntjar  <_'ii.  for  114.300  wnrtli 
of  niaebinery  for  the  new  plant. 

Berlin,  Ont, — Lmiis  F.  Dietrieb  has 

purebased  a  proiierty  whieh  will  be  eon- 
verted  into  a  jzarai-e.  An  elevator  and 
other   equipment    will   be   reijiiiied. 

Hamilton,  Ont. — The  Canadian  Chad- 

wiek  Metal  Co.  are  having-  the  old 
(lomiif  brewery  building  altered  and  nia- 

eliinery  installed   for  making'  munitions. 

Waneta,  B.C. — The  Waneta  Develop- 

ment (_'o.  will  immediately  start  con- 
struction of  a  bydro-eleetrie  power  plant 

to  be  erected  at  the  conHueiice  of  tin 

Columbia  and  Pend  O'Reille  rivers, 
which  will  have  a  capacity  of  80,000  h.p. 

Toronto,  Ont. — It  is  officially  an- 

nounced tliat  the  Ontario  Hydro-electric 
Commission  has  completed  the  survey 

for  a  Government  powerhouse  to  be 

erected  between  Queenston  Heights  and 

Niagara  Falls.  Ont.  Plans  are  being  jire- 
pared.  It  is  planned  to  use  the  surplus 
waters  of  the  Welland  Canal  to  develop 

:W0,000  h.]\ 

Electrical 

Hespeler,  Ont.— I'he  Hydro  Connnis- 
sion  will  install  a  new  transformer  and 

also  a  number  of  100  c.p.  nitrogen  Hlleil 
lamps. 

Port  Lambton,  Ont. — .\  petition  has 
been  drawn  up  asking  for  the  hydro- 

electric system  to  be  e.xtended  to  this 
town. 

A'gincourt,  Ont. — This  village  is  plan- 
ning to  secure  connection  with  the  Hy- 

dro-electric at  Duncan,  on  the  C.  X.  R.. 

and  it  is  understond  the  preliminary  ar- 
rangements  are   all   completed. 

London,  Ont. — P.y  a  vote  of  05  to  S, 
the  ratepayers  of  the  village  of  (irantioi, 

fifteen  miles  north  of  here,  on  Xciv.  '.) 
carried  a  by-law  authorizing  the  village 
council  to  enter  into  a  contract  with  the 

Hydro-electric  Power  Commission  for  a 

supply  iif  power. 

Stratford,  Ont. — The  council  and  rep- 
resentatives of  adjoining  niunicipalitiei 

met  Engineer  Gaby'  and  ol'tieers  of  the 
Provincial  hydro-radial  union  and  a|i- 
proved  of  the  general  plans  of  tlie  main 

Toronto  to  London  hydro-iadial  line  as 

it  affects  .'^tratl'iird  and  district.  A  n-,o- 
tion  was  adopted  that  steps  be  taken  tn 

have  necessary  by-laws  sulimitted  to  the 
electiirs   in   January, 

M unicipa 1 
Hespeler,  Ont. — The  town  cnuncil  will 

call   ('())■  tenders  fur  a   puiiipiu'j  statinn. 

Guelph,  Ont.— The  installation  of  fire 

alanu  system  is  being  considered  by  the 

('ity  C(uincil. 

Hamilton,  Ont.— Fire  Chief  Ten  Eyek 
has  asked  for  a  new  fire  alarm  system 
to  lie  installed. 

Chatham,  Ont. — Hydro  power  will 
|irobably  be  installed  in  the  pumping 
station  this  year. 

London,  Ont. — The  City  Council  con- 

template further  extensions  to  the  water- 
works distribution   system. 

Tecumseh,  Ont. — A  new  water  distri- 

bution system  is  contemplated  for  this 

town.   The  cost   is   estimated  at   .$'25,000. 

Oweijl  Sound,  Ont, — The  town  council 
have  decided  to  submit  a  by-law  to  the 

ratepayers  to  authorize  a  loan  of  $12.- 
000  to  W.  A.  Wilson,  of  London,  who  will 

start  a  shoe  factory  here. 

Regina,  Sask. — The  I'ity  Commission- 
ers have  decided  to  install  a  new  pum]i- 

ing  i'nit  driven  by  electrical  power  at 
Boggy  Creek.  The  new  pump  will  have 

a  capacity  of  about  two  and  a  half  mil- 
lion aallons.  The  cost  is  estimated  ;.t 

.$12,000. 

Toronto,  Ont. — The  Board  of  Control 
have  received  a  dozen  tenders  for  the 

construction  of  the  new  Don  incinerat'.r 

buildiu'j  exdusive  of  tlie  new  chimney. 

'Tl'e  prices  ranged  from  $84  500  to  $95. • 
000,  several  being  .$8(5.000.  The  Control- 

lers awarded  the  tender  to  George 

AYelof.  whose  ]irice-was  lowest  at  $84,- 
5(111,  subject  to  the  approval  of  that 

Street  Commissioner.  The  chimney  will 
cr'st   about   $9,000. 

General  Industrial 
Hespeler,  Ont. — The  Porcelain  Kitchen 

Furniture  Co.  will  establish  a  factory 
here  shortly. 

Petrolia,  Ont. — Fred  Howlett  has  i)ur- 
ehaseil  a  site  and  intends  to  erect  a 

brick  and  tile  manufacturing  plant. 

Preston,  Ont. — The  Solid  Leather 

Shoe  Co.  contemplate  the  erection  of  an 

addition  to  their  factory.  Manag'er,  J. Parker. 

Thorold,  Ont. — The  Ontario  Paper 
Mill  here  was  damaged  to  the  extent  of 

$2,000  by  tire  on  November  9.  The  Are 

originafe(l  in  the  large  bin  which  sup- 
plies the  coal  for  the  boilers.  The  loss  is 

covered  by  insurance. 

Tenders 

Grand'Mere,  Que. — Tenders  are  being 
received  tor  tlie  su])idy  of  one  500  h.p. 

turbine  and  dynamo.  Engineer,  L.  S. 
Pariseau,  Montreal. 

Toronto,  Ont. — Tenders  will  be  re- 

ceived U|i  to  Tuesday,  November  2,3rd, 
1915,  for  the  construction  and  erection 
of  smoke  breeching  at  main  pumping 

station.  Specifications  ami  forms  of  ten- 

der may  be  obtained  at  the  Works  De- 
partment. Room  12,  City  Hall. 

Halifax,  N.S. — Tenders  will  be  re- 
ceived by  the  Governor  of  the  Province 

of  Macao,  up  till  January  8,  1916,  for 

the  supi)ly  of  a  steel,  self-in'opelling 
d)'edges  for  the  use  of  the  Macao  Har- 

bor Works.  Full  particulars  may  be  ob- 
tained at  the  oflice  of  Fred.  II.  Oxley, 

Consul  for  Portugal,  Keith  Bid-..  Hali- 
fax, N.S. 

Toronto,  Ont. — Tenders  will  be  re- 
ceived, addresseil  to  the  (Tiairman, 

Boaid  of  Control,  City  Hall,  up  to  Tues- 

day, November  2.'ird,  1915,  for  the  fol- 
lowing: Asphalt,  refined:  brass  and 

bronze  castings:  bi-ass  work  for  house 
servii-es:  bleaching  jiowder:  castings, 

pipe;  castings,  special;  castings,  man- 
holes, etc.:  general  supplies:  house  num- 

bers :  hydrants :  iron  and  steel :  lead  pipe ; 
mineral  dust;  oils;  rubber  valves,  etc.: 

slop  \alves.  Spccitical  ions  and  forms 

ol'  tendei'  nuiy  be  obtained  at  the  Works 
Dep.-irlmcnI.   liooni   12,  City  Hall. 
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rersonal 
Frank  Chappell,  tuuii  eiiaiiiocr  of 

Osliawa,  Out.,  lias  resigned  his  appoint- 
ment to  accept  a  position  with  the  Mc- 

Laughlin Jlotor  Co.,  Oshawa. 

Wm.  Weir,  oi'  Montreal,  president  of 
tlie  Canada  Foundries  and  Forsrinsrs, 
paid  a  visit  reeonlly  to  the  Wclland 
plants,  Canada  Fori;e  and  Rilling:s  & 

Spencer. 

William  Bissett  Smith,  uencral  man- 
ager of  the  Dominion  Transport  Co., 

died  in  Montreal  on  November  8,  in  his 
S7th  year.  He  was  born  in  Huntley, 
Aberdeenshire,  and  came  to  Canada  in 
1855. 

Frank  W.  Hinsdale,  who,  after  spend- 
ing a  year  and  a  half  in  helping  to  or- 

ganize the  work  of  the  Ontario  Work- 
men 's  Compensation  Board,  has  com- 

pleted his  duties,  and  has  left  Toronto 
for  Xiw  Vovk. 

W.  P.  Hinton,  assistant  passenger 
traffic  manager  of  the  G.  T.  R.  and 

0.  T.  P.,  has  bee*)!  appointed  traffic  man- 
ager in  charge  of  passenger  and  freight 

of  the  G.  T.  P.  R.,  with  headquarters  at 
Winnipeg,  also  Western  traflic  manager 
of  the  Canadian   Government   Railways. 

C  .H.  Cahan,  Jun.,  of  the  Canadian 

-Car  and  Foundry  Co.,  was  in  Pittsburgh 
recently  with  three  members  of  the  Im- 

perial Russian  Commission.  They  visited 
a  number  of  important  industrial  plants 

with  a  view,  it  was  stated,  of  ascertain- 
ing just  how  soon  certain  orders  they 

desire  to  place  could  be  filled. 

Refrigeration 
Chatham,  Ont. — A  proposal  to  estab- 

lish a  municipal  dairy  is  under  con- 
sideration by  the  council. 

Ottawa,  Ont.— The  Ottawa  Dairy  Co. 
has  let  the  contract  for  the  erection  of 

an  ice-making  plant  to  cost  $15,000. 

Toronto,  Ont.— The  Board  of  Control 
has  sanctioned  an  expenditure  of  $9,500 
for  additional  cold  storage  rooms  at  the 
Municipal  Abattoir. 

Rigaud,  Que. — Curtis  &  Harvey  have 
had  their  storage  roums  equipped  with 
two  15-ton  refrigerating  machines,  fur- 

nished bv  the  Frick  Co.,  Waynesboro, 
Pa. 

London,  Ont.— The  George  II.  Bcton 
LuniluT  Co.  is  planning  to  add  electrical 

equipment  to  operate  woodworking  ma- chinery. 

Nelson,  N.B. — Fraser,  Ltd.,  Frederic- 
ton.  X.B..  intend  to  erect  a  large  saw- 

mill at  this  place.  .Approximate  cost, 
.f  100,000. 

Rimouski,  Que. — Work  is  about  to 
start  on  the  erection  of  a  shingle  mill 

for  Price  Brothers  &  Co.,  Quebec.  Es- 
timated cost.  $15,000. 

St.  John,  N.B. — ,\  site  has  been  pur- 
chased at  Washadcmoak,  N.B.,  by  Daley 

&•  Carvell,  ol'  this  city,  on  which  they 
will  l)iiil(l  ati  axi'-linuille  and  wnodwork- 
ini;'  plant. 

Marine 
A.  A.  Larocctue  has  been  ap]iointed 

vice-jiresident  of  the  Sineenes-McXaugli- 
ton  Line,  Ltd.,  Montreal,  in  succession 
to  the  late  Major  A.  V.  Roy,  who  met 
his  death  recently  while  fighting  with 
the  Canadian  forces  in  France.  Mr.  Y. 
Dupre  was  elected  to  fill  the  vacancy  on 
the  directorate. 

St.  Johns,  Nfld. — The  steamships 
"Adventure''  and  "Bellaventure"  have 
been  sold  to  the  Russian  government  and 
will  be  used  to  keep  Russian  ports  clear 
of  ice  in  the  winter.  The  "Bellaven- 

ture" has  recently  returned  from  Hud- 
son Bay.  Before  leaving  for  Europe  a 

trial  trip  will  be  run  with  Russian  of- 
ficials  on    hoard. 

Windsor,  Ont. — President  Pressano  of 
the  Great  Lakes  Engineering  Works,  an- 

nounces that  he  has  booked  contracts  for 
the  construction  of  four  additional  steel 
freighters,  three  for  coast  service  and 
one  for  the  Groat  Lakes  trade.  The 

steamer  for  lakes  service  will  be  a  ship 
of  about  9,000  tons,  of  450  feet  keel 
length,  and  about  50  feet  beam.  The 
three  coast  freighters  will  be  of  Wetland 
Canal  size. 

Wood -Working 
Berlin,  Ont. — Gcoi-m.  Giientzler  will 

build  an  addition  to  his  woodworking 

plant. 

Building  Notes 
Toronto,  Ont.— B.  C.  Whitney  and 

O.  B.  Sh('i)|iard  have  decided  to  rebuild 
the  Princess  Theatre. 

Toronto,  Ont. — The  New  Method 
Lanndi'v  will  make  an  extension  to  their 
l)uihling  to  cost  about  .$4,200 

Toronto,  Ont — The  Toronto  Hydro- 
Electric  Commission  propose  erecting  a 
large  oflice  building  to  cost  $450,000. 

Montreal,  Que.— The  city  of  West- 
mount  will  erect  a  m\inici)ial  building  to 

cost  about  $150,000.    Kenneth  G.  Rea  is 

the  architect. 

St.  John,  N.B.— The  h'hodes  Curi-y 
Co.,  contractors,  engaged  on  two  new 
warehouses  on  the  dock,  have  been  in- 

structed to  build  a  third.  The  latter 
warehouse  will  be  80  ft.  x  350  ft. 

Contracts  Awarded 
Gait,  Ont.— Tlie  R.  McDougall  Co. 

have  been  awarded  a  contract  by  the 

city  for  five  hydrants  at  $32.50  each. 

Wingham,  Ont. — The  Canada  Furni- 
ture Co.  has  received  a  large  order  for 

shell  boxes,  and  are  now  making  pre- 
parations to  start  work  in  the  Union Factor.v. 

Toronto,  Ont. — The  Board  of  Control 
have  let  the  contract  lor  the  supply  of 

stop  valves  and  other  apparatus  for  the 
main  pumping  station  to  Drummond 
McCall  &  Company,  Toronto,  at  $8,530. 

The  Roxton  Falls  Manufacturing  Co. 
has  been  incorporated  at  Ottawa  with  a 

capital  of  $100,000  to  manufacture  art- 
icles in  lead,  copper,  iron,  malleable  iron 

and  wood  at  Roxton  Falls,  Que.  Incor- 
porators: Joseph  Oscar  Fauteux  and 

.Joseph  Adolphe  Desnmarteau,  of  Mont- real. 

Chatham,  Ont.— The  Water  Commis- 
sioners have  awarded  contracts  for 

equipment  for  the  pumping  station".  The 
contract  for  the  pumps  was  let  to  the 
Canadian  Allis-Chalmers  Co.,  and  the 
contract  for  the  motors  was  given  to  the 
Canadian  General  Electric  Co.,  Toronto. 

The  pumps  will  have  capacities  of  two 
million  gallons  and  three  million  gallons 
respeetivel.v. 

Moncton,  N.B. — The  contract  for  the 
steel  superstructure  of  the  new  bridge 
over  the  Petitcodiac  River,  at  this  place, 

has  been  awarded  by  the  Provincial 
Government  to  the  Dominion  Bridge 

Company  of  Montreal.  Announcement 
to  that  effect  has  been  made  by  the  Pro- 

vincial Board  of  Works,  and  it  was  said 

that  the  contract  price  would  reach 

about  $125,000.  The  sub-structure  will 
cost  approximately  $200,000,  making  the 
total  cost  of  the  bridge  about  $325,000. 

Railways-  Bridges 
Victoria,  B.C.— The  C.  N.  P.  R.  is  to 

resume  construction  work  on  the  Van- 
couver Island  sections  of  the  system, 

not  only  in  respect  to  the  line  to 
Patricia  Bay  and  that  to  the  West 
Coast,  but  also  in  the  matter  of  the  de- 
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BUYING  AND  SELLING  SERVICE  EITHER  FOR 
PRESENT  OR  FUTURE  REQUIREMENTS 

Prdldcius  aic  cniifi'uiiting  you  ever}'  day  simply  liccaiisc  (•(luditions  and  I'equii-ciueuts 
are  chaiigiiii;  with  the  rapidity  of  thouglit. 

Our  constant  expn-ience  and  habit  for  nearly  half  a  centur\-has  been  to  anticipate  these 
changes  and  place  them  at  the  request  of  our  clients. 

Labor-saving  devices,  new  machines  for  special  or  ordinar}'  operations,  or  re-manufac- 

tured tools  are  the  problems  facilitated  l)y  nm-  Sei-vice  Department. 
SHELL  MAKING  MACHINERY  is  our  sper-ial  service  at  tiie  mciiueiit  and  perhaps  your  special  need.  We  cau  meet  it- 

(_)ur  rxpcrts  lia\i'  li<'eii  shulyini;'  the  manufacture  of  the  larger  tyi)e  shells — (i",  8"  and  D.H  .  and  we  are  prepared  to 
give  you  the  beiietit  of  tiieir  advice  gladly  and  without  nldigatidii  on  ymir  part. 

Consult  our  Service  Department  and  get  the  benefit  of  professional  advice — gratis. 

SALES  AGENTS: 

The  A.  R.  Williams  Machinery  Company,  Limited 
•    Toronto,   Canada 

IF  IT'S  MACHINERY-WRITE  "WILLIAMS" 
-W/MMy////////y///M////////////////////////////////////-//m/////////////y///////////M^^^ 

Let  the  Geometric  Collapsing  Tap  Show  You  How 

A  Geometric  Standard  Tap  on  the  Job 

Universally  adopted  for  tapping  operations  above  ̂ 4-inch  diameter. 
Fitted  for  Turret  Head  Machines  or  Live  Spindles. 

Send  along  your  specifications  and  get  our  quotation. 

THE  GEOMETRIC  TOOL  COMPANY  NEW  HAVEN,  CONN.,  U.  S   A. 
Canadian    Agents  :  Williams  &  Wilson.  Ltd..  Montreal.  The  A.  R.  Williams    Machinery  Co..    Ltd.,    Toronto.    Winnipeg    and  St.  John.    N.B. 

/f  w)iai  you  want  is  not  advertised  in  this  i»sff'_  eo})stiIt  the  Bu j/crs'  Dirccfon/  at  flir  bnrk. 
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velopmciil  of  tiTuiiual  tarilities  on  the 
former  Songhees  Indian  Reserve.  It  is 
hoped  before  the  close  of  the  year  to 
have  a  section  of  the  West  Coast  line 

completed  as  far  as  the  first  point 
reached   at    tidewater. 

St.  Marys,  Ont. — An  important  hydro- 
rndial  railway  lueetina:  was  held  here  on 
Xovember  11.  Mr.  Lyon,  chairman  of 

the  Ontario  llydro-Kadial  Union,  pre- 
sided. Secretary  T.  I.  Hannigan  was 

also  present  along  with  Engineer  Gaby, 

chief  engineer  of  the  Ontario  llydro- 
Electric  Commission,  and  about  35  re- 

presentatives of  the  following  munici- 
palities: London,  Luean,  Exeter,  Bid- 

dulph,  Blanshard  and  St.  Marys.  Reso- 
lutions were  passed  approving  of  the 

map  plans  as  presented. 

Toronto,  Ont. — Plans  for  the  second 
link  in  the  Hydro-Electric  Radial  Sys- 

tem that  is  to  link  up  Toronto  with  Sar- 
nia  and  take  in  all  the  municipalities 
along  the  line  from  Toronto,  by  way  of 
Guelph  and  London,  received  emphatic 

approval  on  October  28  when  the  repre- 
sentatives of  the  eighteen  municipalities 

interested  in  the  section  from  Guelph  to 
London  met  to  consider  the  proposals 
of  Sir  Adam  Beck  and  his  colleagues  of 

the  Hydro-Electric  Commission.  By-laws 
will  be  prepared  in  the  various  munici- 

palities and  submitted  to  the  ratepayers 
at  tlu'  next  inunicipal  elections. 

Trade  Gossip 
New  Liskeard,  Ont. — The  Wabi  Iron 

Works  have  recently  installed  an  elec- 
tric  furnace. 

The  Linda  Canadian  Refrigeration  Co. 
will  install  an  ammonia  rectifier  and  oil 

trap  at  the  Municipal  Abattoir,  Toronto. 

The  National  Steel  Car  Co.,  Hamilton, 

Ont.,  will  manufacture  motor-driven  fire 
apparatus  in  addition  to  their  present 
lines. 

Gananoque,  Ont. — The  Ontario  Steel 
Products  Co.  have  received  a  large  order 

for  automobile  springs  and  trench  dig- 
ging shovels. 

Expansion  of  Hydro  System. — Sir 
Adam  Beck,  Chairman  of  the  Hydro- 
Electric  Power  Commission,  had  a  meet- 

ing with  the  Ontario  Cabinet  recently 
and  submitted  further  data  with  refer- 

ence to  increased  power  developinent  at 
Niagara  Falls. 

The  Standard  Steel  Co.  has  been  or- 
ganized in  Montreal  to  manufacture 

steel  products  and  shells.  A  building 
has  been  rented  and  will  be  equipped 
with  the  necessarv  machinerv.    The  head 

oHice  is  in  the  Transportation  Building, 
and  the  president  is  E.  G.  Jackson. 

Petrolia,  Ont. — Tiie  Western  Sugar 
Kelining  Co.,  which  proposes  building  a 
sugar  beet  refinery  here,  have  appointed 
the  following  provisional  directors: 
Ualph  D.  Mitchell  and  1).  .1.  Kelly  of 
Cleveland,  0.;  David  A.  Gordon  of  Wal- 
laceburg.  Ont.;  K.  C.  Kerr  an<l  R.  G.  R. 
MacKenzie,  of  Petrolia. 

Agricultural  Machinery  for  France. — 

l"wo  big  trains  niailc  up  of  sixty  car- 
loads ol  agricultural  machinery  have 

been  shipped  by  Massey-Harris  Co.,  from 
Brantford,  Ont.,  for  use  in  France.  War 
for  some  time  cut  off  the  export  trade 
of  the  local  branch  of  the  firm,  but  lately 
it  has  picked  up  again. 

The  Nova  Scotia  Steel  and  Coal  Co. 

has  disposed  of  $1,500,000  of  common 

stock  and  $1,000,000  of  6  per  cent,  de- 
benture stock.  The  capital  which  has 

been  obtained  in  this  way  will  greatly 
strengthen  the  financial  position  of  the 
company  and  enable  it  to  comfortably 
take  care  of  any  additional  business 
that  is  offering  over  and  above  the  large 
amount  which   is  now  on  hand. 

The  Canadian  Briscoe  Co.  has  been 
formed  by  Carriage  Factories,  Ltd.,  of 

Canada,  as  a  subsidiary.  The  Cana- 
dian Briscoe  Co.  will  assemble  the  parts 

in  Canada  from  the  Briscoe  Motor  Co.. 
of  Jackson.  Micli.,  and  the  cars  will  be 
sold  through  Carriage  Factories,  Ltd., 

which  has  acquired  the  carriage  manu- 
facturing end  of  the  McLaughlin  Motor 

Po.,  Oshawa,  Ont, 

New  Trade  Commission. — The  Minis- 

ter of  Trade  and  Commerce  has  ap- 
pointed a  new  Trade  Commission  to  the 

Far  East.  L.  D.  Wilgress,  who  for  some 

time  has  been  training  in  the  depart- 
ment here,  is  going  to  Omsk,  while  C. 

W.  Just  will  go  to  Petrograd.  Mr.  Just 
has  conducted  an  extensive  investigation 
into  possibilities  of  trade  with  Russia 

and  reports  many  pi'omising  openings. 

Railway  Earnings  New  High  Record. 

— The  gross  earnings  of  the  three  Cana- 
dian railroads,  the  C.  P.  R.,  the  G.  T.  R. 

and  the  C.  N.  R.,  for  the  mouth  of  Oc- 
tober reached  notable  dimensions.  For 

the  fourth  week  they  were  $7,147,358, 
or  an  increase  of  $2,413,017,  which  is  at 
the  rate  of  50.9  per  cent,  over  the  cor- 

responding period  a  year  ago.  These 
are  new  high  records  for  years.  The 
combined  gross  earnings  of  the  three 
roads  for  all  October  were  $21,656,192, 

an  increase  of  $4,942,000  over  Septem- 
ber, of  $7,464,000  over  August,  of  $8,- 

500,000  over  July,  and  of  $8,790,000  over 
•Tune.  Compared  witli  a  year  ago,  the 
increase  was  .$5,519,000.  or  34.2  per 
cent.,  this  being  the  first  monthly  in- 

crease since  the  war  began,  and  compar- 

ing with  a  (h'crease  of  3.7  per  cent,  in 

September. 
The  Canadian  Steamship  Lines,   it   is 

staled,  lia\e  107  boats  in  active  service, 
65  freight,  of  which  16  are  on  the  ocean 
and  42  passenger.  The  ocean  freighters, 
the  same  authority  states,  earn  on  the 
average  $10,000  net  per  month,  which 
for  the  winter  months  figures  out  at 
nearly  ,$800,000.  In  addition  to  this,  six 
vessels  of  the  Quebec  Steamship  Com- 

pany, a  subsidiary,  fiperate  all  year. 
The  passenger  revenue  this  year  has  not 
been  as  large  as  in  1914,  but  the  above 
figures  indicate  that  ocean  traffic  alone 

will  wipe  out  last  year's  deficit. 
.Freights  from  the  head  of  the  lalce 
average  about  4  cents  this  year  against 
l-*4  in  1914.  Operating  costs  have  been 
cut  down  by  means  of  various  economies 
to  the  extent  of  about  $400,000.  These 
are  the  reasons  why  September  and 
October  earnings  alone  stood  almost 
half  a  million  dollars  ahead  of  the  cor- 

responding months  in  1914.  .It,  is  well 
known  that  freight  boats  had  very  small 
storage  cargoes  at  the  head  of  the  lakes 
last  winter,  but  this  year  the  capacity 
of  the  fleet  of  the  company  will  be  filled, 
to  the  extent  of  about  2,500,000  bushels, 
which,  it  is  estimated,  will  net  the  com- 

pany in  the  neighborhood  of  $200,000. 

New  Incorporations 
The  Ontario  Aeroplane  Co.  has  been 

incorporated  at  Toronto  with  a  capital 
of  .$200,000  to  manufacture  aeroplanes, 

hydroplanes  and  water  boats  at  Toronto. 
Incorporators:  Jacob  William  Broudy 
and  Thomas  Hubert  Wilson,  of  Toronto. 

Gray-Dort  Motors,  Ltd  ,  lias  been  in- 
corporated at  Toronto,  with  a  capital 

of  .$500,000  to  make  motor  cars  at 

Chatham,  Ont.  Incorporators:  J.  Dal- 
las Dort  of  Flint.  Mich.,  Robert  Gray 

and  William  Murrav  Grav  of  Chatham. 
Ont. 

The  Algoma  Nickel  Mining  Co.  has 

been  incorporated  at  Toronto  with  a  cap- 
ital of  -$10,000  to  acquire  and  develop 

mines  and  mineral  lands.  Head  office 
at  Toronto.  Incori:)orators:  George  Hugh 

Baird  and  Henry  Nicol  Baird."  of  To- ronto. 

The  Maple  Leaf  Motors,  Ltd.,  ha« 
been  incorporated  at  Ottawa,  with  a 
capital  <if  $750,000.  to  manufacture  au- 

tomobiles and  motor  cvcles,  etc.,  at 

Brantford,  Ont.  Incorporators — .Tames 
Harley  and  Edmund  Sweet,  of  Brant- 

ford, Ont. 

The    Reginal     Construction     Co.     has 

been  incorporated  at  Ottawa,  with  a 
capital  of  $100,000,  to  carry  on  business 
AS    contractors.      Head    office    at    Mont- 
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PETRIE'S WEEKLY  LIST 
Of  New  and  Used  Machine 

Tools  in    Stock  for 
Immediate   Delivery 

Turret  Lathes  and  Screw 
Machines 

'    X    7'    LoilKc    &    ShipN'V 
'  X  10'  Aiiicririin 
'  X     6'  Brirtgepoii 
'  X     fi'  Di-Hsos 
'  X  5%  fox,  AiiK  riiaii 
i.  3  I'rnit   &    Whitney 
I.  I  Prntt   &    Whitney 
'  Cievelnnrl   autnm.itlf 
'  Clevelnnd    autoniMtir- 
'  Clevel.iiHl   autoivi.Ttir 
X  31"  Bnnvir&  Sliiirpe 
X  IS"  Brown  &  Sliarpe  |3| 
st'T   ring   tnrret 
rv)ii   donlili'   tnrrri 

!ne  Lathes Engi 

30"
 

3,0"
 •J4- 

24" 
24" 
20" 
20" 
20" 
IS" 
IS" 
IS- 
IS" 
17" 
l.T' 

30' 

30' 

30' 

10" 

2-1" 

II-'
 

:n' 

No 
No 
No, 
No 
No 
No 
N.i 

14 

Bil 

Nc 

12' 
11/ 

11 

X  12"  riitnam 
X  lOiA'  Pond 
X  24'   FifieUl 
X  12'  Niles 
X  12'  Draper 
X  12'  Bertram    (sap) 
X  10'  Powell 
X     S'  Biinaril 
X     S'   Lodge  &   Pavis 
X     S'  Bradford 
X     .«■  Fitfliliurg 
X     C  Barker 
X     S'  Blaisdill 
X     5'  Flather 

Upright  Drills 
Preni 
Bickford    (3) 
Baker    (luavv    duty) 
Bnffriln    (4) 
Bertram    1 2) 
Bird;ford 
Barnes 
Bertram    universal    radial 
Bertram    universal    radial 
Stevens    pljiin    radial 

30"
 

30"
 

Planers 
X  50"  X  ir  Pond 
X  30"  X  IT'  Wheeler 

Ifi'  Pntnam    (2    lieadsl S'  Bertram 

X  25"  X   12'  Lodge  &   Dav's 
X  4S"  cini-iniiati    open    side 
X  24"  Fit'hhnrg   travcrs'- 
Smith    &    Mill-* 
Hendey 
Barker 
rjarvin 
Pnndas 
V;ri     \-lraTn 

Milling  Machines 
4    P.n-wn    ,V    81l:M-po    nnivrrsil 

.    12    Brown    &    Sliarpe    plain    12) 

.   3   rincinaati    plain 

Presses 
30O  Brown -Boggs 
1.50  Br'-wn-Bi  ggs 
41/2  Bliss 
.")  Waterlinry 
4  Sarnia 

.  2  Ferrarnte 

.  2  Stiles   ,V-    Pirkoi 

Miscellaneous 
■  Felli  ws    gear    sliaper 
2(1   Be"Iy    grinder 
th   uiiiversal   grinder 

1    Pwight-Slate    gear    cutter 
Bertram  slotter 

"     Bertram    lioU   eutter 
"  Standard    liolt   eiitter 

2"  ̂ Terrell    pipe   n'nehine 
n"  f'nrtis   pipe   maeliine 

Prices    Descriptions  and  Full 
Particulars   on     Request 

H.W.Petrie,  Limited 
Front  St.  W.    -    Toronto,  Ont. 

real,  Que.  liieorporators — Charles  Gas- 
jiarJ  Hebert  anil  Arthur  Laberge,  of 
Montreal. 

The  Utilities  Eeiipment  Co,  has  been 

ineorporatc'd  at  Toronto  witli  a  capital 
of  .t4O,000  to  manufacture  electrical 
and  mechanical  aiiparatus  and  appliances 
at  Toronto.  Incorporators:  William 
Davidson  and  John  Calvin  McFarlane, 
of  Toronto,  Ont. 

The  Dominion  Magnesite  Co,  has  been 

mcoi'iiorated  at  Ottawa,  with  a  capital 
of  .$100,000,  to  develop  and  operate 
mines,  minerals,  mining  lands  at 

Calumet,  Que.  Incorporators — Walter 
Robert  Lorimer  Shanks,  Francis  Geor^'e 
Kusli,  of  Montreal, 

The  Transcona  Shell  Co.  has  been  in- 
coriiorated  at  Ottawa,  with  a  capital  of 

.+50,0110,  to  manafacture  shelft,  bombs 
and  munitions  of  all  kinds.  Head  office 

is  at  Montreal.  Incorporators — F.  G. 
Bush,  G.  H.  Drennan  and  II.  W.  .Tack- 
son,   all   of   Montreal. 

Cleveland,  Ltd.,  has  been  incor|)orated 

at  Otta-iva,  with  a  capital  of  .f40,000,  to 
purchase  a  certain  secret  jiroeess  known 

as  the  "Cleveland  Process,"'  Head 
oflice  at  St.  John,  X.B.  Incorporators — 
Isaac  MacDonahl  and  Laurence  Alex- 

ander Harry,  of  Ilalifa.x,  N.S. 

The  E,  W.  Jeflfres,  Ltd.,  has  been  in- 
corporated at  Ottawa  with  a  capital  of 

.$500,000  to  carry  on  the  business  of 
manufacturing  chemists  at  Walkerville. 
Ont.  Incorporators:  Edward  Worsham 
Jeffres,  of  Detroit,  Micli.,  and  Albert  J, 
Gordon,  of  Walkerville,  Ont. 

The  Central  Engineering  Co,  has  been 

incorporated  at  Ottawa  with  a  capital 
of  $25,000  to  carry  on  business  as  gen 
eral  dealers  in  and  manufacturers  of 

machinery  at  Montreal,  Que.  Incorpora- 
tors: Thomas  Arnohl,  Joseph  Alter  and 

Herbert  M.  Ewan,  all  of  Montreal. 

The  Dominion    Copper    Products  Co. 
lias  lieen  incorporated  at  Ottawa,  with  a 

capital  of  .$100,000,  to  manufacture  ar- 
ticles made  of  copper,  brass  and  all 

oilier  metals,  at  Montreal.  Incorpora- 
tors— Walter  Lorrimer  Shanks  and 

Francis  George  Bush,   of  Montreal. 

The    Canadian    Dove-Smith     Co.    has 
been  incorporated  at  Toronto  with  a 

capital  of  $40,000,  to  manufacture  ma- 
cliiiiery  and  munitions  of  war  at  To- 

ronto. Tncoriiorators — Roderick  Georae 
Kcmbly,  -Foseph  Henry  Harker,  and 

Newton  Howard  Manninu',  all  of  To- 
ronto, Out. 

Greenleafs,  Ltd.,  lias  been  incorpor- 

ated at  Toronto  with  a  capital  of  +40,- 

000.  to  purchase  the  business  of  Gi-een- 
leaf  &  Son,  machinists,  electricians,  au- 

tomobile    repairers,     at    Belleville.    Ont. 

ma 
Will 

Give  You 

Exceptional 

Shell  Forging 
Production 

WITHOUT  AN  EQUAL  FOR 
BOTH  FIRST  AND 
SECOND  OPERATION 
PUNCHES. 

Comes    to    you     luat-treated 
and  ready  for  use. 
It     does     not     sti.'k     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 

ADVERTISING. 

Ad\-ertising  in  a  trade  paper  is 

simply  stating  openly  who  you  are 
and  what  your  business  is.  It  is 

fiointing  out  to  the  readers  that 

you  have  something-  of  service  for 
them,  a  commodity  of  u.sefulness 
111  profit  botli  you  and  them.  The 

only  men  who  do  not  advertise  are 
those  who  have  nothing  to  offer. 

They  are  dead,  even  if  they  do  not 
know  it. 
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Service  determines  the 
value  of  a  file 

Wlifii  we  speak  of 

'■Service/'  our  cal- 
eulations  mean  a 

very  broad  interpre- 
tation of  the  term. 

First  of  all  we  have 
in  mind  the 
•'DELTA/'  its  in- 

imitable hardness 

and  sharp,  clean  cut- 
ting: teeth  that  make 

it  a  standard  tool  of 

quality  for  redueinsr 

jaarged  edges  to 
smooth  working:  sur- 
faces. 

Then  we  think  of 
the  man  handling 
the  tool. 

We  know  perfectly 
well  that  a  mechanic 

and  a  "DELTA" 
are  life-long  friends. 
He  knows  that  his 
work  is  easier  and 
that  -  at  the  same 
time  he  can  produce 
more  of  it. 

This  second  consid- 
eration is  the  hu- 

man element.  With 

the  "DELTA"  you 
£et  all  that  counts 
in  quality. 

We  have  the  tool 
and  von  have  the 

man.  "  RESULT: 
Quality  of  work  and 
maximum  output. 

Our  e:uarantee  is 

■'satisfaction,''  or 
money  refunded. 

DELTA 

DELTA    FILE   WORKS 
PHILADELPHIA.    PA. 

CANADIAN  AGENTS: 

H.  S.   Howland,  Sons  &  Co.,  Toronto 
Starke.   Seybold.    Montreal: 

Wm.  Stairs,  Son  &  Morrow.   Halifax: 
Merrick-Anderson    Co..    Winnipeg 

ALL  LEADING  JOBBERS 

Incorporators — lienry  Wilbur  Greenlc;'! 
:u!d  Charles  Orlando  Greenleaf,  ;/! 
Hellcvillp,   Ont. 

Yukon  Copper  Co.  h;is  been  incor 

poratei!  at  Ottawa,  wilh  a  capital  of 
.*200,000.  to  carry  on  the  business  of 

mining  and  smelting  copper.  Head  office 

at  Ottawa.  Incorporator.';  W.  D.  (Ircn- 

iiugii,  of  Whitchorsc,  \.'\'.:  .Mfrcd 

Thompson,  of  Dawson.  \.'l'.,  iind  .1.  ]■'. Snu'llic.  of  Ottawa. 

The  Gunn  Electric  Co.  has  been  in- 

corporated at  Ottawa,  with  a  capita!  of 

$■20,000,  to  numufacturc  electrical  liy- 
ilraulic,  mechanical  and  olhiT  ma- 

cliinery  at  Montreal,  Que  Incorpura- 
tcirs — Edward  James  (lunn,  William 

•himcs  Shaughnessy  and  Cliilion  Gra\cs 
Howard,  all  of  Montreal. 

The  Wftard  Tire  Inflator  and  Fire  Ex- 
tinguisher Co,  has  been  ineorporateil 

al  Othiwa,  with  a  capital  of  .$50,000,  to 

manufacture  tire  inflators  and  fire  ex- 

linsuisl:crs,  fluid  air,  gas  or  other  recep- 

tacles, at  Toronto.  Incorporators — 
■  r<ihn  Edward  Carroll,  of  Philadelphia. 

I 'a.,  and  James  Douglas  McWilliams,  of 
Toronto,  Ont. 

  ©   
TENDERS  FOR  SOUTH  AFRICAN 

REFRIGERATING  PLANT 

THERE  liavc  been  forwarded  to  tlie  De- 

partment of  Trade  and  Commerce,  v^i- 

tawa.  by  W,  J.  Egan,  Trade  Comnii>- 
sioner.  Cape  Town,  specifications  anii 

l)lans  for  the  supply  and  erefttUui  o'.'  an 
ice-making  and  refrigerating  plant  and 
for  the  fitting  u]i  of  refrigerating 

chambers  at  the  municipal  abattoirs. 

Xewton,  Johannesburg.  The  conti'act 

i-alls  for  the  supp'.y  and  erection  at  tlio 
above  abattoirs  of  an  ice-making-  and 
refrigerating  plant  with  necessary  foun- 

dations, etc.,  comp'.ete:  all  insulated 
walls,  partitions,  floors,  ceilings,  doors, 
etc.,  necessary  to  construct  the  various 

compartments  in  basement  with  all  work 

required  to  leave  same  in  comnlete  work- 
int!-  order;  two  lifts,  with  all  operating 
gear,  gates,  etc.,  complete;  all  runninu 

rails  for  conveying,  and  liangins'  rails 
for  hanging  carcases,  complete  with  all 

switches,  hangers,  runners,  etc..  in  baso- 
mcnt  and  lifts.  Tenders  for  the  above 

;irc  to  lic  in  the  tender  box,  municipal 

olTices,  .Johannesburg,  by  or  before  noon 

on  Thursday,  December  30,  1915.  S|ie- 
ciflcations  and  drawings  may  be  in- 

spected at  the  Department  of  Trade  and 

Commerce,  Ottawa.  (Refer  File  Xo.  A- 

l>-'42.) 

MONTREAL  DRY  DOCK  &  SHIP 
REPAIRING  CO. 

WHEN  the  steamer  Rock  Feri-y  went 
into  dock  at  the  end  of  Wellington  Rasin 

on  Mill   Street,  Montreal,  on  November 

Fumely-Waclis  Machinery  Co. 
121    N,  JEFFERSON  ST, 

CHICAGO  ILLINOIS 

\     lew     of    (.)ur     StH'oiul-lland     Tools    In 
still  li    lor    liiiiiifiliiite    l>i-liver.>  : 

Automatic  Screw  Machines 

I'.riiwii  iV   Sharpo  No.  2,  %  inch   (J.) 
.N:itiou:U  Acme  No.  .53,  4-spindle,  1  inch. 
I'lMtt   &    Whituey,   1   incli. 
IhirtfurJ.  1  inch. 

Cleveljiiid  '■54  iiicli,  friction  disc  feed   (5) L'li'vcliiuil  %  inch,  plain  (2) 

i:ieveiaud  ':k  inch,  plain  (15j 
Cleveland   L'  im-h   trution   jigger. 

Wells  "js  iiicli. 
Lathes 

lU"
 

X  5'    I'\iirljanlis 

H"
 

X   U'    Silii. 

Ki"
 

X  0'   LeBlonil. 

-0" 

X    10'    Fitield. 

-o" 

X   12'   Keed. 

Planers 

yO"  X  24"  X  S'  I'ease. 
3U"  X  30     X  S'  Gra.v. 
24"  X  24"  X  6'   Lodge  &  Davis. 
3U"   X  3G"   X  S'    Fitcbburg. 
30"  X  35"  X  15'  W.iodwaid  ..V  I'uwell. 

Presses 
Bliss  Nu.  IS  o.b.l.   tlOj 
Bliss  No.  42  c.b.i.   {3) 
liocliford   No.  -  o.b.l. 
American   Can   Xo.  3  o.b.i. 
.American  Can   No.  4  o.b.i. 
American    Nu.   41/2   o.b.i. 
W'ohl   No.   12  open  ba.k    (oj 
(  rosby  Nu.  40  open  back  (4J 
I'rosby    Nu.   IS  o.b.i. 
I'losby    No.   19  o.b.i.    (4) 

C'rusby    No.    119   o.b.i. 
Cro.sby   No.  1  o.b.i.   (4) 
Bliss  No.  ti9-'N   Double  Acting 
.\ilriance  No.  12-A  Double-Acting 

(ieurge  A.   OUl  3'  Press  or  Brake Stiles   No.   3   Solid   Back    (2) 

Milling  Machines 

Broun  &   Sharpc  -No,  4  T'niversal Brown  &  Sharpe  No.  12  Lincoln  i.5) 
Braiuar<l   No.  7  Lincoln 
-Newton   No.  4  Plain 
Fax    No.    3.    Hand    and    Power 
Brown  &  Sharpe  No.  11  Lincoln   (2) 
Warner  &  Swasev  No.  2  Disc  Sinker 

Shapers 
li'i'    Stockbridge.  crank 
l.")"   Hendey   Tool    Room 
2(1"    Smith   &    Mills,    b.g. 
21"  Averbeck.  b.g. 
.'0"  (iuuld  A:   El.erhardt.  b.g- 

Drill  Presses 
20"   S(|uare  Base  W  &  L  teed   (10) 
20"  Wheel,  lever  and  power  teed  (5) 
20"  Wheel,  lever  and  power  teed,  b.g.  (4| 
21"  Stationary  Head,  complete  (2) 
24"  Sliding  Head,  complete 
2.S"   Sliding   Head,   complete 
31"  Sliding  Head,  complete  (2) 

Fusdick  4'    Radical,  Gear  Box 
Prentice  5'   Radial.  Gear  Box 

Boring  and  Turning  Mills 
r.cils    f.-'^'    t\\n    swivel    heads 
Barrett    No.  5  Cylinder  Boring  Mill 

Miscellaneous 
Large    siink    K.  yseators.    Bidt    Cutters. 

Centering  .Machines,  Wire  Straighten - crs.  etc. 

Besly  2fi-lS"  2-spindle  Grinder  with  ring wlnu'l  chucks. 
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The  Labor  Saver 

This 

ELEVATING 
TRUCK 

greatly  reduces  cost  of   producing 

SHELLS 
or  any  factory  product   where   numerous 

operations  are  required. 

All  material  is  stackecl  on  thu  platforms.  To 

move  material  tlie  truck  is  backed  uuiler  the 

platform;  the  hauille  of  the  truck  is  then  pushed 

down,  keeping  the  button  depressed,  which 
raises  the  trui-k  be. I,  and  with  it  the  loaded  plat- 

form, at  the  same  time  automatically  locking  it 
in  its  raised  position. 

When  hauled  to  the  ilcsircd  position  the  button 

is  jiressod  and  the  handle  raised,  lowering  the 

platform  to  the  lleor.  The  truck  is  then  drawn 

from  un.lcriieath  and  is  ic:id.v  to  move  another 

platform. Raising  and  lowering  of  the  truck  can  lie  oper- 
ated with  om>  hand— can  be  raised  or  lowered  at 

any  angle. 

811'ecially  .lesig   1   ball-Ill  ".rings  throiiyhont. 
We  also  mauufacturi'  LoudillK  Funilfl"'.  HaM-l5i-.irins 
Tielitenine  Nuts,  Belt-Privi'n  I.oiuling  Vil>rati.r>. 
Bencli  Vises  and  IMIKSSI'^S  WITH  .\TT.\CH  MIO.NTS 
FOR  I'ltKSSINIi  IN  I'..\N'Ii  —  flxtures  esiiecmlly 

nrtapted  for  the  inannfactuic  of  IS-pr.  Siirapnel 
Shells. 
Ynu  will  prnttt  \<y  ectliiis  in  Imeli  willi  u^  new  ler 
pri-e.;     an.I     full     1 II  f  ■Man  a  I  i  ri 

THE   CHAPMAN   DOUBLE   BALL 
BEARING   CO.  OF  CANADA 

LIMITED 

339-351  Sorauren  Ave.     -    TORONTO,  CANADA 

Transmission    Ball    Bearing  Co.    Inc.,    1407   West   Ave., 
Buffalo,    N.Y. 
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6,  to  have  lior  rudder  repaired,  she  iti- 
augurated  a  new  era  in  tlie  work  to  be 
done  by  the  >[ontreal  Dry  Doek  &  Ship 
Repairing  Co. 

For  nearly  tour  years  this  conecrn 
has  been  doing  work  at  the  dock,  which 
before  that  time  was  known  as  the  Tate 

Dry  Doek.  Al!  this  summer  work  has 
been  proeceding  at  deepening  the  dry 
doek  so  tliat  its  scope  could  be  greatly 
extended.  On  Friday,  November  5,  a 

group  of  prominent  business  and  ship- 
ping men  were  shown  over  the  plant  to 

see   for   tlieinselvps   tltat    now   the   doek 

I  BELIEVE 
In  ̂ afctif  First  and  aIira.i/9. 
In  proriilinp  for  the  Health  of  my  FeUoxc- 

Workmen. 

In  JAfiht  and  Air  and  Sauitan/  Working  Con- 
ditions. 

In  clean,  frcsti   drinking   iraler  for  cvrrtfhodi/. 
In   the    Saft'tn.    Fatnomi.    and    Man  hcttcrment. 

PURO 
MADE  IN  CANADA) 

SANITARY 
DRINKING 
FOUNTAIN 

(4 

The  loss  of  a  mau  through  impure  drmking 
water  is  a  crime  that  "the  fioiit  office"  miisl bear. 

An  ugly  statement,  isn't  it?  But  true,  abso- lutely. 

When  a  man  conitaj  to  work  in  your  factniy 
he  puts  his  health  in  your  keeping. 
Are  you  williny  to  t  ake  chances  on  such  n 

trust? 

Impure  drinking  conditiuns  are  responsible  for 
more  tragedies   thau    any  machine   ever  built. 

Apply  the  "Safety  First"  Principles  to  your 
water  supply:  don't  deny  your  mtn  a  clean, fresh  drink  of  water. 

Consei-ve  their  htaltli  ani  they  will  improve 
your  profits:  make  youi-self  as  worthy  of  the 
nami^   of   "employer." 
Install  the  Gold  Medal  winner  Turo  in  your 

plant;   office  and   shop   alike. 
The  only  Sanitaiy  Drinking  Fountain  that  i^ 

safe,  sanitary,  simjile,  automatic  in  control  and 
easily  attached. 

Ijet   us  tell   you   just  what   it   will   cost  you    to 

PURO  -FY 

can  take  any  lake  steamer  wliich  eomes 
tlirougli  tlie  Lacliine  Canal. 

The  doek  has  been  deepened  four  feet 
for  250  feet  in  lengtli,  and  a  new  con- 

crete bottom  laid.  The  Rock  Ferry  is 
260  feet  long,  and  draws  11  feet  when 
light,  an  indication  of  the  capacity  of 
the  new  dock.  Tlicre  is  a  good  plant  for 
iron  work,  completely  supplied  with  air 
and  electric  tools.  The  dock  is  50  feet 
wide  and  the  blocks  three  feet  six  inches 

high.  The  entire  lengtli  of  the  dock  is 
430  feet. 

Among  those  iiresent  were — Thomas 
Hall,  of  the  Hall  Engineering  Works, 

who  is  managing'  director  of  the  Mimt- 
real  Dry  Dock  &  Ship  Repairing  Co.;  F. 

II.  Fox,  secretary-ti'easurer;  Captain 
.Johnson,  marine  superintendent  of  the 
Canada  Steamship  Lines;  E.  Marceau. 
chief  engineer  Quebec  Canals:  D. 

O'Brien,  superintendent  Laehine  Canal; 
Captain  Archibald  Reid,  port  warden; 
Captain  .T.  N.  Bales,  assistant  port  war- 

den; L.  L.  Henderson,  manager  and  di- 
rector Montreal  Transportation  Co.;  F. 

W.  Cowie,  chief  engineer  Harbor  Com- 
mission ;  A.  Kastella,  chief  engineer  De- 

l)artment  of  Public  Works:  George 
Hadrill.  secretary,  Afontreal  Board  of 

Trade;  Captain'  J.  0.  Grey,  Frank Wright,  and  Ralph  Hall,  the  last  three 

from  the  Hall  Ensineerint;-  Works. 

YOUR  WATER  SUPPLY 

Puro  Sanitary  Drinking  Tounlain  Company 
147   University    Ave..    TORONTO,   CAN. 

MUNITIONS   EXPORTS   FROM   THE 
UNITED  STATES 

HX PORTS  of  war  materials  from  the 
CuiliMl  States  now  average  more  than 
$1.0(1(1.000  a  day,  according  to  a  state- 

ment issued  yesterday  by  the  Foreiui; 
Trade  Department  of  the  National  City 
Bank.  From  the  port  of  New  Yorl; 
alone  the  exports  in  September  included 
.f(3,500.000  worth  of  gunpowder,  ,f3,500,- 
000  worth  of  shells  and  explosive  projec- 

tiles, $1,250,000  of  cartridges,  iiearlv 
$1,000,000  of  dynamite,  cordite  and  tri- 
Tiitrotoluol,  $500,000  worth  (if  i)rimers 
and  fuses,  $1,000,000  worth  of  empty 
projectiles,  and  nearly  $1,000,000  worth 
of  firearms. 

In  addition  there  were  shi]ipiHl  in  Seji- 
fembcr  $1,000,000  of  military  goods, 
nearly  $1,000,000  of  aeroplanes  and  more 
than  $0,000,000  worth  of  auto  trucks. 

There  also  were  enormous  sliip:ncnts 
of  copper,  lead,  spelter,  hospital  good?, 
harness  and  saddlery.  Most  of  the  ship- 

ments were  to  Great  Britain.  Franco  and 
Russia. 

5» 

Catalogues 
Don't  Wrste  Your  Fuel  is  tlu'  title  of 

a  folder  issued  hy  the  James  Morrison 
Brass  Mfg.  Co.,  Toronto.  The  folder  de- 

scribes and   illustrates   two   patterns   of 

CLASSIFIED 
ADVERTISEMENTS 

\  If  3"ou  want  to  sell  or  buj'  a  secouil-liaud 
Iatli(>,  planer  or  any  other  shop  eiiuipmeiit.  let 
"CANADIAN  MACHINKUY"  pick  out  a  seller 
or  hnyer  for  you.  How  about  that  second- 
hnnil  engine  or  boiler  which  you  would  like 
to    tilspose    of? 

Rates  (payable  in  advance)  : — 2c  per  word 
first  InserlioM.  Ic  per  word  subsequent  inser- 

tion. 5c  additlonjil  each  insertion  when  liux 
Number  Is  retiuired.  Each  fipure  counts  as 
one    wivrd. 

FOR  SALE 
PUK  SALE  —  NEW  HAVEN  SIXTY  INCH 
face  pLite  Latbe — fifteen  foot  bed,  complete 
with  countershaft,  steart.v  rest,  etc.  Excellent 
tool  for  boring  and  nosing  shells.  Cost  thirty- 
five  hundred — will  take  two  thousand.  Ban- 

croft Lathe,  ten  inch  swing.  5  ft.  bed,  screw 
cutting,  good  condition.  $125.  Winnipeg  Ma- 

chinery Exchange,   Winnipeg.  (21) 

FOR  SALE 
FOR    SALE— GAS    ENGINE.    22    H.P.,    WITH 
M.igueto,  Battery,  Water  Tank,  Gasometer, 
Muffler  and  2C"  Clutch  Pulley,  cheap.  This 
engine  was  used  four  months  during  the 
erection  of  our  plant.  The  same  is  equipped 
for  natural  gas.  but  can  be  changed  and  used 
with  gasoline  at  very  reasonable  expense. 

l-kiiowH  United  States  engine.  Original 
cost.  SCOO.OO,  besides  the  duty.  Address  H. 
Mueller   Mfg.   Co..   Ltd.,   Samia,   Ont.  (21) 

I'X)R  SALE— ELECTRIC  PASSENGER  AND 
freight  elevator  plant.  Patterns — Drawings — 
Blueprints — special  and  ordinary  machinery 
and  stock.  This  is  a  splendid  business — few 
competitors.  We  offer  a  decided  bargain.  Win- 

nipeg   Machinery    Exchange,    Winnipeg.  (21) 

FUR  SALE— EII-H.\RDS  INDICATOR.  COM- 
plete,  witii  attacliments,  nearly  new,  in  per- 

fect order.  Apply  Canadian  Machinery,  113 
University  .Vve..  Toronto. 

FOR  SALE 
16  Engine  Lathes 

18-in.  to  42-in.  Swing 

American  Machinery  Exchange 
217  Centre  St..  New  York  City 

For  Sale 
Second- [land  Steel  Tier- 

ing ^lacliine,  operated  liy hand. 

V>\  the  u.-^e  of  this  machine 
(lue  man  may  lift  as  high  as 

tlie  ceiling,  if  nece?'sary, 
heavy  hoxes,  bales,  rolls,  etc. 

This  machine  is  in  first- 
chis,^  condition,  and  i?  offered 
al  a  .-sacrifice. 

Box  157 
Canadian    Machinery 
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We  are  installing 

Beath  Overhead  Tracks,  Trolleys  and  Hoists 
For  Hoisting  and  Conveying 

5-in.,  6-in.,  8-in.  and  9.2-in.  Shells 
in  the  receiving,  forging,  machinery  and  shipping  departments.      Beath  Over- 

head Runways  require  nofloorspace  and  are  particularly  adapted  for  this  service. 

The  weight  of  these  Shells  have  caused  a  new  problem  in  handling  that  will  have 

to  be  met  and  overcome  by  manufacturers  of  these  heavier  types  of  explosives. 

Let  our  engiiteenug  departiuent  show  yon  hoic  a  Beath  Overhead  Runway  can 

be  Diade  to  fit  into  your  rcqmre))ients. 

W.  D.  Beath  &  Son,  Limited 
ENGINEERS  AND  MANUFACTURERS 

20  Cooper  Avenue  TORONTO 

Pumps 
for 

SHELL 
MAKERS 

Burnham 
Hydraulic   Pump 

Deming 

Triplex   Pump 

GOOD    PUMPING    MACHINERY  is 
essential    to    greatest  output  on  shells 

or  any  other  work. 

We   manufacture  a  special   pump   for  every 
kind  of  service. 

Tell  us  what  you  need  and  ask  for  full  details. 

MADE  IN   CANADA 

Darling  Brothers  Limited 
Toronto MONTREAL 

Wi innipeg 

//  «'/(,'(<  yon  want  is  not  advertised  in  th  is  /4«(/c  cmiKiilt  the  Ihiyevs  Drrecturi/  at  the  bad:. 



CANADIAN    MACHINERY 

Volume  .\I\', 

D^JSI'SSIL 
THE  BEST  STEEL  LOCKERS  MADE  IN  CANADA 
^  MAOC  av 

THE    DCNNIS  WIHC  AMD  IROU  WORKS  CO.  LIMITED 
LONDON,    CANADA 

M 
'  fuRTABlt  PlANtS?J 

DRAW  CUT  SMAPtHS' 
SPCCIAl  CRAW  tUT  R  R 5MAP[R5"' 

FINISHtO  MACMINt  KE.YS"' 
STATI0NARYi.P0RT4BLtKLYWAYCUTTtHS\ 
SPECIAL  lOCflMOTIVt  CUINBERPLANtRSl 

orricc  •"  works:  MUSKCCON  hlightsusa 

MfiMi 

Aulcmobile  Fenders, 
Hoods  and  Gasoline 

Tanks 
We  are  now  manufacturing 
a  number  of  lines  for  Cana- 

dian firms  filling  war  con- 
tracts. 

The  quality  of  our  produc- 
tion is  one  grade  —  THE 

BEST.  Our  facilities  and 

equipment  enable  us  to 
give  a  very  attractive  price 
and   prompt   service. 

THE 

Dominion  Forge  & 
Stamping  Go. 

LIMITED 

Walkerville,  Ont. 

DROi 

ri'coriliiii;'    ■.;nii"<'s    f<'i'    steani    prcssiui'. 
viuniuui  and  ti'iuiu'i'jil  nro  Viinacs. 

Temperature  Booster. — Tlie  W.  E. 
Clark  Co..  Toroulo.  have  issued  a  folder 

describing  the  Clark  temperature 
booster.  This  is  a  device  for  increasing 

the  circulation  of  the  water  in  hot  water 

heating  syfetems.  A  full  description  cov- 
ering the  construction  and  ratdhod  of 

operation  is  given,  accompanied  l)y  sec- 
tional views. 

Shop  Furnaces  made  by  the  Ameiican 

Sliop  Equipment  Co.,  Chicago.  111.,  are 
the  subject  of  a  supplementary  bulletin 

recently  issued.  The  lines  briefly  de- 
scribed include  jiortable  and  stationary 

rivet  forges,  welding  and  forge  furnaces, 

annealing,  tempering  and  hardening  fnr- 
jiaces,  etc.  The  bulletin  contains  com- 

plete export  shinpinu'  data  for  each  ]i]-o- duct  listed. 

Heat  G-enerator. — A  booklet  describ- 

iir.;- the  "Knickerbocker"  heat  generator 
made  by  the  James  Morrison  Brass  Mfg. 
Co..  Toronto.  This  appliance,  which  is 
desianed  for  hot  water  heating  systems, 
is  illustrated  and  described,  the  illustra- 

tions including  a  number  of  diagrams  of 

beating  systems  showing  location  of  the 
generator.  The  method  of  installing  the 

generator  is  descrilied  and  also  the  bene- 
fits to  be  derived  from  its  use. 

Piston  Rings— ''T.i  Save  and  t<i  Hold 

Power" — is  tlie  title  <if  a  bulletin  issued 
by  W.  H.  Bantield  &  Sons.  Toronto,  Ont.. 

and  desrribina'  the  "Leak-Proof  piston 
ring.  The  bulletin  first  of  all  deals  with 

piston  rings  in  a  general  way  and  then 

jiroceeds  to  describe  in  detail  the  prin- 

cipal features  of  "Leak  Proof"  rins'. 
T!'e  method  of  making  these  rings  is  de- 

scribed, followed  by  instructions  for  in- 

stallina'   and   the   variety   of  uses. 

The  Lighting  of  Textile  Mills  with 

Edison  Mazda  himps  is  the  title  of  bul- 

letin No.  490fi  distributed  by  the  Can- 
adian General  Electric  Co.,  Toronto.  The 

bulletin  contains  a  number  of  excellent 

half-tones  sbowinsr  interior  views  of  tex- 

tile mills  where  "Mazda"  lamps  are  in- 
stalled. The  reading  matter  deals  with 

"Mazda"'  lamps  as  applied  to  the  il- 
lumination of  textile  mills,  while  a  ̂ •ar- 

ietv  of  tvnes  of  lamp  are  illustrated. 

Tallies  ai'i'  i"cluded  giving  data  coverini;' 
these   lamiis. 

Book  Review 
Forging  of  Iron  and  Steel,  by  William 

Allyn  Richards.  B.S.  in  M.E..  219  pa-es 
8  in.  X  5  in.,  3,S7  illustrations.  Published 

by  the  D.  Van  Nostrand  Co.,  New  York, 
Price  .$1.50  net.  This  is  a  new  text  book 

for  the  use  of  students  iu  colleges,  see- 

PATENT 

ATTORNEYS 

nr 

FETHERSTONHAUGH  C  CO. 

"THE  OLD  ESTABLISHED  FIRM" 

5  ELGIN  ST  OTTAWA 

I  ROYAL  BANK  BLG.  TORONTO  (  "'  ;: 
SEND  FOB  PLAIN  PRACTICAL  POINTERS  I 

I  CCOPr  NATIONAL  PROOFIESS  IN  WHICH  | 
ALL  OUR  PATENTS  ARE  ADVERTISFD  . 

PROMPTLY  SECUREDI 
In    ail    countries.      Ask    for   our    Inventor's 

Adviser,  which   will   be  sent  free. 
MARION   &   MARION,   364  University  St. 

Merehants   Bank   Building,   corner   St. 
Catherine    St.,    MONTREAL,    Phone    Up.    6474 

and    Washington.    D.C.,    U.S.A. 

A  want  ad.  in  this  paper  will 

bring   replies   from   all 

parts  of  Canada. 

ETAL 
STAMPINGS 

III''
 

If  We 

I  ers 

f        fori 

M 
are  manufactur 
of  stamped  parts 

other  manufactur- 

''I 

III 

We  do  any  kind  of 
sheet  metal  stamping 

that  you  require.  Our 
improved  presses  an.i 

plating  plant  enable 
us  to  produce  thp 
finest  quality  of  work in  a  surprisingly 
short  time. 

We  can  finish  steel 
stamping  in  Nickel, 
Brass    or    Copper. 

Send    us   a   sample 
order. 

b 

li 

ll 
W.H.BANFIELD&SONS 

372  Pape  Avenue  Toronto 

t 
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Just  Out 

A  64.Page  Book  ̂ &~r 
About  Belts    

Tells  of 

— Transmission  Belts  — High  Speed  Belts 
— Conveyor  Belts  — Waterproof  Belts 
— Elevating  Belts  — Gas  antl  Heat  Resist- 
— Small  Belts  ing  Belts 
—Big  Belts  —Endless  Belts 

Contains  Chapters   On 

The  Matter  of  Streteh,  Juining'  Belts,  Fasteners,  Belt 
Dressings,  Capacities  and  Pulley  Sizes,  Belt  Making, 

Belt  Conveyors,  Belt  Elevators,  Conveyor  Equip- 
ment, Installing  Belts,  :inil  other  praetif-al  Mi.ntters 

about  belts. 

Main  Belting  Company: 

Please  send  that  64-page  book  about  belts, 
postpaid  and  without  cost,  to  me. 

Name    

Firm   

Address   

Main  Belting  Co.  of  Canada 
Limited 

lOiA  St.  Peter  St.,       -       MONTREAL 

Economic  Quenching  Oil 
SHELL  .MANUFACTURERS 

use  ECONOMIC  QUENCHING 
and  TEA[PERINO  OILS. 

They  niv  MONEY  SAVERS, 
and  we  miarantee  innnediate 

dclivei'v. 
Made  in  Canada 

Canadian  Economic  Lubricant  Co. 

MONTREAL 
LIMITED 

1040-1042  Durocher  St. 

Exhibitors'  Weeklyjulletin 
San  Francisco,  Saturday,  September  4,  1915.  iB^ 

Published  by  the  Exposition  Exhibitors'  Ser- vice Bureau,  Waldemar  de  Bille,  Manager,  at 

308  Wells  Fargo  Buildin|gJ^*^ncisco. 

Subscriptio^pfT:  One  year,  $2.50.    Remit  by  ' 

check,   pos^^^|eiB£jss_rnoney  order,  or  bank draft. 

5sition    Exhibitors'    Service "^•igau,    308 
W^K  Farc?o  Building.  San  Francisco. 

Lmerican  Pulley  Company  Gi^ 

Gold  Medal  by  Jury  of 

Awards 

fvhibit  in  Palace  of  Machinery  is  Coi 

prehensive  and  Intensely Interesting 

Again  th^^^rican  Pulley  Company  of J^^Telphia. 

Pa.  seems  toml^te^injlie  leailir^^^fnutacture 

of  its  products.  lia^^^^BHJ^^^Wi^Gol J  Me.lal 

by  il'.e  internitioii-'L  .l':.-^0«lwarils  at 

We  are  naturally  gratilied  at  this  dis- 
tiuctioii — especially  so  because  it  is  an 
emphatic  enjorscuieut  —  an  amplifica 
tioii  —  of  similar  awards  accorded 
AMEKIGAN  STEEL  SPLIT  PULLEY-J 
in  I'ormer  years. 
it  is  another  argument,  too,  for  the 
pulley  buyer  to  consider  in  addition  to 
the  strength,  light  weight,  general  en- 

gineering excellence  and  wide  use — over 
i;i.2  million— of  AMERICAN  Pulleys. 

Listed  sizes — 3"  to  120"  diameter. 
Stocks  in  Philadelphia,  New  York,  Bos- 

ton, Chicago  and  Seattle,  and  the  stores 
of  over  200  dealers. 
Full  information  on  inquiry. 

American  iPulley  Company 
4206-60. Wissahickon  Avenue 

Philadelphia,  Pa. 

New  York  Boston  Chicago  Seattle 
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YoIlUlK'    Xl"' 
Millii:iilil!lilil<lil<lli;i,|{|llilllililillllliUilililililj 

IMMEDIATE  DELIVERY 
I  We  always  carry  a  large  stock  of  machine  tools  for  | 
I  general  manufacturing  purposes,  and   solicit  inquiries  | 
I  requiring  prompt  delivery.  | 

1  We  call  attention  to  the  following,  on  which  we  will  i 
■  quote  attractive  prices.     All  in   thoroughl,y   first-class  § 
1  condition:  1 

m  'liie — lO'-IlJ'   UctIS   Vertirnl   Koriiitr   Mill,    Willi    Iw.i   heads.  ^ 
S  Two — T2"   Nilos  anil    Killi;  vortical   bm-iii^r   mills,  with   twu   hearts.  H 
=  Two^SC  Br^'Wii  aiul  Slutrpe  turret  heart  vertieal  linriiig  mills.  = 
=  One — No.  4  Perkins  heavy  punch  and  shear,  30"  throat,  capacity  1"  hole  = 
s  through   1"  plate.  = 
=  One — 10"  X  40"  x  12'  Xew  Haven  planer,  with  one  head.  = 
=  Three — H'   Uickford  and   I'renltee  radial  rtrilis.   with   belt  or  nintor  drive.  = 
=  One — ;ili"  Gaay:   i-artial   rtrill.   H.(I  .  witli    leverse.  = 
S  Two — 36"  Snyder  upright  drills,  power  feed,  etc.,  heavy  duty.  g 
=  One — 24"  .\merioan  turret  machine,  2^"  hole  through  spindle.  g 
p  One — l.S"  Cincinnati  double  Iiead  shaper.  witli  two  tables  on   12'  bed.  ^ 
=  One — 17*.  X  S'  Beuiau   A:   Smith   slab   miller,   with    two   hor.   spindles.  ^ 
=  One — No.   14  Garduer  disc  grinder.  s 
=  One — C00-1I)S.  Bvnient  steam  drop  hammer,  B'/i"  dlam.,  30"  stroke.  = 
s  One— 30"  x  27'  Pond  engine  lathe,  C.R.  and  change  gears.  = 
=  One — 30"  X  W  New   Haven   lathe,   C.R.  and   change  gears.  = 
=  One — 24"  x  12'   New  Haven   lathe,   C.K.   and   change  gears.  ^ 

I  Girard  Machine  and  Tool  Co.  | 
I  491-493  N.  Third  Street,  Philadelphia,  Pa.  | 

^iiiniiiiiiii 

FIRE 

r 

For 

Heat-Treating 
Furnaces,  etc. 
L'SI.VG    KLK     I  IKE     BRICK     I.N 
LIMNG  HEAT  -  TREATING 
FURNACES  IS  ANOTHER  WAY 
OF  ADDING  TO  THEIR  EFFI- 

CIENCY, ECONO-MY  A  N  D 
DIKABILITY. 

We  carry  iu  stock  a  large  variet.v 
of  shapes  and  sizes. 

Write    for    catalog. 
We  can    fill    all   orders    promptly. 

The  Elk  Fire 
Brick  Co.  of 
Canada,  Ltd. 

Federal  Life 
Building, 

Hamilton, 
Ontario 

COLD  ROLLED 

STEEL  STRIPS 

will  replace  Brass 

for  many  kinds 
of  stamping,  etc., 

at  much  1  o\ve  r 

prices. 

Ask  us  for  details 

and  samples. 

A.  C.  Leslie  &  Co. 
Limited 

Montreal,   Que. 

uiidary  sehciols  and  the  shop.  The  author 
as  stated  in  the  preface,  has  endeavore.i 

to  treat  the  forging-  of  iron  and  steel 
and  the  liardening  and  tempering  of  tool 
steel  simply  enough  for  the  high  school 
hoy,  and  at  the  same  time  thoroughly 
and  systematically  enough  for  the  vet- 

eran smith.  An  endeavor  has  been  made 

to  bring  out  principles,  and  all  methods 
used  toward  this  end  have  been  thor- 

oughly tried  out  during  ten  years  of  e.\- 
perience  of  teaching  and  supervising 
manual  training.  The  book  contains  six- 
leen  chapters,  including  one  devoted  to 
a  series  of  calculations,  and  the  intro- 

duction. Chapter  one  is  an  historical 
sketch,  while  chapter  two  deals  with  the 
characteristics  of  iron  and  steel  and 

methods  of  production  trea.ted  simjdy. 

E(|uipment  used  in  the  forge  is  de- 
scribed in  chapter  three  and  ehajiter 

four  deals  with  fuel  and  fires.  The  ne.xt 

four  chapters  describe  "the  different 
smith  shop  operations  and  tools.  Chap- 

ters nine,  ten  and  eleven  describe  var- 
ious methods  of  welding  and  brazing. 

The  two  succeeding  chapters  contain 
some  interesting  matter  on  carbon  and 

high-speed  tool  steel,  describing  methods 
iif  annealing,  hardening  and  tempering 
steel  for  various  purposes.  Chapter 
fourteen  treats  on  art  ironwork,  and 
chapter  fifteen  describes  the  operation 
of  steam  and  power  hammers.  The  chap- 

ter on  calculations  contains  the  informa- 
tion necessary  to  know  in  order  to  ob- 
tain the  e.xact  size  of  stock  to  he  used 

Id  make  a  forging.  The  appendix  con- 
tains a  course  of  exercises  consisting  of 

42  examples  which  help  to  demonstrate 
file  principles  of  forge  work  and  the  ap- 
iilicafion  of  the  methods  described  in  the 

pi-ecedina'  pages.  At  the  end  of  each 
chapter  is  a  series  of  questions  for  re- 

view, a  useful  feature  in  helping  to  draw 
the  attention  of  the  student  to  the  main 

contents  in  the  chapter.  This  book  is 
writfe:i  in  n  comprehensive  style  and 
will  l)p  a  2reat  help  to  the  student  or 
smith,  used  in  coniunction  with  the 

work  in  the  for"e.  The  book  is  printed 
in  clear  tyne,  is  fullv  illustrated  and 
hiiniid   in  substantial   cloth   covers. 

V 

FOR  SALE 
Eight  Clevehmd  Auto- matic Screw  Machines, 

with  3%"  spiiidk^  capac- 
ity, 1909  iHodcl.  First- cla.'-^s  coiiditiorL 

GIRARD  MACHINE  &  TOOL 

COMPANY 
491-493  N.  ThirdSt.,  Philadelphia,  Pa. 
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THE   DUPONT 
Patent 

Power  Hammer 
PEST     FOR     Durability,     Economy     of 
Power,    Simplicity    of   Adjustment. 

Seven  Sizes 
from   35  to   300   lbs. 

Only      High-Class     Material     Used     and 
Satisfaction    Guaranteed. 

ASK  FOR  CATALOGUE. 
SENT  FREE 

ThePLESSISVILLE  FOUNDRY 
Plessisville,  Que. 

Ontario  and  Western  Agents  : 
The    General  Supply   Co.  of  Canada  Ltd. 

Ottawa  Toronto  Winnipeg 

FOR  SMALL,  LIGHT  BORING 
and   Inside  tbread  cutting  on   the  Lathe,  there  Is  no  tool   made 

that   will   beat  this 

ARMSTRONG  BORING  TOOL  HOLDER 
4  SIZES 

Bars  1/8  tn.  to 

7/16in.  Diam. 

f^ 

''n It  is  reversil)le  and  can  be 
usod  as  eitber  rigbt  or 
left- band  offset  tuol  for 
turning. 

Our  complete  line  Is  on 
exhibition  in  Block  41. 
Talace  of  Machinery, 
ranama-Paciflc  Exposi- 

tion. San  Francihco. 
Catalog  for  the 

Asking 

Armstrong  Bros.  Tool  Co. 
"The  Tool  Holder  People" 

306    N.   Francisco   Ave..  CHICAGO.  U.S. A 

^■■iim 

\0^OHT0      •     0\AT 

FOR  EVEBY 
PURPOSE 

P«ui?>mc^vi\TeR**supw 
BOILER  BREECHrNC' RIVETED  STEEL  PIPE- B|NSa^JISPPER$ 

Genuine  Armstrong  Stocks  and  Dies 
Hinged  Pipe  Vises. 

Pipe  Cutters.  Steam  and  Gas  Fitters'  Tools. 
Pipe  Machines  for  Threading  Pipe. 

Either  Hand  or  Power. 

T^anufaf.tured   hy 

THE  ARMSTRONG  MT'G  CO. 
328  KNOWLTON  ST.  BRIDGEPORT,  CONN. 

NEW  YORK.  248  CANAL  ST. 

Who's  Next 
on   the 
List? 

Allen  Safety  Set 
Screws  Prevent 
A  cci  dents. 

The  projecting  heads  of  set  screws  claim  many  thousands  of  victim^ 
yearly  which  Allen  Safety  Set  Screws  will  prevent.  This  Screw  is 
different  from  all  other  hollow  set  screws. 

Write  for  Price  List  No.  3.     Free  samples  for  testing 

The  Allen  Manufacturing  Co.,  Hartford,  Conn.,  U.A.S! 
England,  173  Princess  St..  Manchester. 

SHAFTING 
Cold    Drawn,    Turned    and    Polished     Steel, 
Rounds,  Squares,  Hexagons  and  Flats,  Steel 

Piston  Rods,  Pump  Rods. 
Special  facilities   for  Keyseating    up  to  6   in.    diameter. 

THE 

Canadian  Drawn  Steel  Co. 
HAMILTON 

CANADA 
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GEARS 

HAMILTON 
GEAR  &  MACHINE  GO 

Cor.   Concord 

&  Van  Horne TORONTO 

Cut  gears   only.      The   rough,    molded    kind 
are  obsolete. 

Gardner    Disc    Grinder 
Gardner  Disc 
Grinders  are  made 
In  all  sizes,  types 
and  combinations. 
We  can  successfully 
meet  any  disc 
grinding  problem  In 
existence.  Largest 
builders  of  Disc 
Grinding  machinery 
in    the    world. 

Gardner 
Machine    Co. 

The Disc    Grinding 
Authorities 

WIS. BELOIT. 

Canadiao  Aeeots  :    A.  R. 
Williams  Machinery  Co. 

THE  WIRE  IS  PERFECTLY  STRAIGHT 
and  cut  to  arcurate  lengths  when  it  comes  from  our  AUTC- 
.NL\TIC  WIRE  STRAIGHTENING  AND  CUTTING  MACHINi:. 

whether  it's  %"  diameter  or  only  .020"  wire,  hard  or  soft  wirf. 
highly  polished  or  rough  stock. 

May   we  send   you  catalogue  C? 

The  F.  B.  SHUSTER  COMPANY,  New  Haven,  Conn. 
Formerly    John    Adt    &    Son.  Established    IMH' 

Also    makers    of    Riveting    Machines,    Sprue    Cuttere,    Cotter    Pin 
Machines,   etc. 

For  Hardness  Testing 
in  shop  and  I.iboratory  use  the 

Standard  Scleroscope 
I'niversally  adopte<:l;  direct  reading: 
inexpensive,  and  the  only  instm- 
niLDt  that  agrees  with  others  of  iis 

kind  in  all  parts  of  the  \\  ■  ' thus  .solring  problems  of  oiiI.thi!: 
materials  to  specification. 

BOOKLET    FREE. 

Heat  Indication 
THE  by    optical    means    ls    fast    becoming  atTVfff\^tt\t*v 

PYROSCOrE  llie     eorrect      thing.       The      I'YRO- THE   SC  LKROsC  OI'E 
SCOPE     has     solve.!      the      pmhU-m  t^';t) 

Perfect  constancy.  Lnexpensive.  no  electricity  used.  Built 
lo  stand  rough  usage  and  upon  common-sense  lines.  Used 
by    the    Government    and    best    firms. 

Shore  Instrument  &  Mfg.  Co.  555  7  w.  22nd  st.  New  York 
Agents  for  Canada  :A  R. Williams  Machy.  Co..  Ltd..  Toronto.  Can. 

A 

GOOD 
I  INVESTMENT! 

You  are  sure 
of  it  when 

you   choose  a 

SMART-TURNER    PUMP 
The  Smart-Turner  Machine  Co.,  Limited 

HAMILTON,   CANADA 

If  YOU  are  Making  SHRAPNEL 
You  need  a 

Indicating  or  Recording 
PYROMETER 

It    will    Insure  the   metal   being   treated    at   the 

right   teniperature.      Don't   take  any   risks. 
Write    for    Bolletins    Nob.   6   and   7. 

THWING    INSTRUMENT    COMPANY 
441    N.    Sth  St..   Philadelphia,  Pa. 

Canadian  Representative  ' J  AS.  DE  VON.  22  7   Davenport  Road.  Toronto.  Oot. 

A^«//^: 

For  Marking  Shrapnel  Shells 

or  they  will  mark  any  article, 
either  round  or  flat.  Power  or 
Hand  Machines  recommended. 

Steel  Stamp  and  Die  Cutting  by 

e.Kpert  engravers. 

Send  for  Catalogue. 

Noble  &  Westbrook    Mfg.  Co, 
Hartford,  Conn..  U.  S.  A.     i_^- 

The  HURLBUT- ROGERS 
COTTING-Off  MACHINE 

The  Hiiilbin-Kogere  Cutting-Off  anil  Ceu- 
leiing  Machine  is  a  big  producer  because 
Ihore  nil-  TWO  TOOLS  instead  of  one. 
working  in  the  same  cut. 

VERY  I'OWERFUL,  RIGID  AND  AC- CURATE. 
Pays    its    cost    in    savings    effected    in    very 
few   months. 

ASK    FOR    FtXL    DETAILS. 

The  Hurlbut  Rogers'Machinery  Co. 
So.  Sudbury,  Mass. 

FOREIGN  AGENTS  :  England.  Cha». 
Chiircliill  &  Co..  Ltd..  London.  .Manchester. 
CJiasgow  and  NewcastJe-on-Tyoe. 
fa.     W.     PETRIE.    TORONTO.    CANADA. 
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GEARS  AND   GEAR  CUTTING 
SPROCKETS  AND  CHAINS 
lu  stock  ;iih1  to  oriler  any  size  frum 
Miie-quarter  inch  to  six-foot  in  diaiiietcf. 
any  material.  Estimates  and  gear  ad- 

vice clieerfully   furnished. 

Grant  Gear  Works,  Inc.^f  >  „p„"^,s.. C.    I>.   r.KAM 

You  Can  Lower  Your  Costs 
\\ilh  Aulomatir  A»-<-urat<'  Ki-- 
i'.irils  of  Output.  X"  .MisUikcs 

Xo  Arguments.  30  tl;ivs'  Free Trial. 
I)IIR.\NT  COrNTERS  show  tho 
v.-ilue  of  earli  eniplo.vee  niKl  each 
uiacllille.  Write  for  Catalog  25. 
DURANT  MFG.  COMPANY 

Milwaukee.   Wisconsin 

20  TIMES  THE  SERVICE 
That  "8     what     tiiia     Belf-hardening,     high-speed 
steel  chaser  doea   for  the   LANUI3   DIK. 
Four  long  cittera  tangentially  disposed  t<i 

the  work  carried  in  suitable  holders  make 
an  ideal  cutting  condition.  This,  along  wiib 
liB  many  other  distinctive  characteristics,  has 
establiahed  for  us  a   world-wide   reputation. 

WRITE     FOR     CATALOGUE     NO.     21. 

Landis    Machine    Co..    Waynesboro.    Pa. 
Exclusive    Canadian    Representativea, 

Wiiliams      &       Wilson.  Montreal.       Canada. 

PULLEYS 
ALL  WOOD-COMBINATION— IRON-STEEL 

Every   pulley  fully   guaranteed 
Write  for  interesting  printed  matter. 

The  Positive  Clutch  &  Pulley  Works,  Ltd. 
Montreal  Factory  :    Aurora,  Ont.  Toronto 

j^^lS-le, 

PRESSES  — ALL   TYPES 
Press  Attachments,  Automatic. 
Metal  and  Wire  Forming  Machines. 
Tumblers — Large  Line. 
Burnishing  Machines.   Grinders. 
Special   Machines. 

Baird  Machine  Co.,       Bridgeport,  Conn. 

NORTON  JACKS 
For  all  kinds  of  heavy  lifting 

Senil  for  complete  c.Ttalogue  showing  50  styles 
10  to  100  tons  capacity. 

Made  only   by 

A.   O.  NORTON,  LIMITED 
Coaticook.   Prov.   Quebec  -  Canada 

^=¥^1 
-?- f 6)     ©     fs^     (9) 

ww^^^m> 
^ 

Detective  and  Stop  Watch 
Combined. 

"We  have  a  counter  on 
every  one  uf  our  presses, 

even  the  foot  presses  *' This  from  a  satisfied  user 
of  our  counters.  It  you 
use  presses  our  counters 
wnuUl  save  you  money. 
Ask    for    catalog    25. 

The    C.    J.    ROOT    CO.,    125    Bridge    Street,    Bristol,    Conn. 

HIGH-GRADE 

Iron  Working  Machinery 
Specially  adapted  for  manufacturing 

WAR  AMMUNITION 
DROP   A   CARD  TO 

Canada  Machinery  Agency 
298  St.  James  Street,  Montreal 

Taylor-Newbold  Milling  Cutters 

InserteJ    Helical    Blaih'.s    of    Higli-Spoorl    Steel,    with    ConstMiit 
R::kc  .inirle.   Insure;  Higher  Sjirprls  and   Heavier  I'nts. 

Ma.\     We    Send    Itulletin    R-P? 

THE  TABOR  MANUFACTURING  COMPANY 
PHILADELPHIA.  PA..  U.S.A. 

The  Garvin  Machine  Co. 
Manufacturers  of 

Milling  Machines;  Profiling  Machines;  Cam  Cutting 
Machines;  Screw  Machines;  Monitor  Lathes;  Die 
Slotting  Machines ;  Screw  Slottcrs ;  Tapping  Ma- 

chines; Duplex  Horizontal  Drills;  Gang  Drill 
Presses;  Four-Head  Right-Angle  Drills;  Wrenchless 
Chucks;  Spring  Coilers;  Cutter  Grinding  Machines; 
Surface  Grinders;  Hole  Grinders;  Hand  Lathes  and 
Special  Machinery. 

We  Want  All  To  Have  Our  Catalog— Send  For  It 
To-day. 

Spring  and  Varick  Streets  NEW  YORK  CITY 

Which  WeCuarantee 
Second  To  None 
And  Entirely 
Satisfactofy 

Try  One   And  Be  Convinced 

J.C.McLAREN  BELTING  CO. 

'TRADE  MARK 
THEXCM^USEN  BEHIND  to  UMITED 

Li  mi  ted 
MONTREAL    TORONTO   WINNIPEG 

//  (/'/*'//  ijoii.  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directonj  at  thr  Imclc. 
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Wo  .liuard  your  [uirclKisos  ;uul  loll  ymi  if  you 

me  getting  wiiat  you  aro  suppo>oil  to  gel. 

Once  yon  have  formed  the  habit  of  consulting 

ns  for  expert  advice  von  woiulor  how  you  got 

along  without  our  service. 

CANADIAN    INSPECTION    AND   TESTING 
LABORATORIES,  LIMITED 

Head  Office  and  Main  Laboratories— MONTREAL 
Branch  Offices  and  Laboratories  : 

TORONTO.  WINNIPEG.  EDMONTON.  VANCOUVER. 
NEW  GLASGOW. 

IT  IS  IMPORTANT! 
If  you  have  something  to  dispose  of 
in  goods  or  service  that  as  many 
buyers  as  possible  get  to  know  you 
and  your  product.  This  can  be 
accomplished  through 

Canadian  Machinery 
143  University  Avenue,  Toronto 

Portable     Emery 
Grinder 
Take  the  Tool  to  the 

Work  and    Save 
Heavy  Handling 

We   are    inventors 
of  the 

Flexible  Shaft 

For    all    Purposes. 

The  oldest 

and  largest 
manufacturers 

in   the   world. 

CAN     FURNISH      MOTOR    DRIVEN    WHEN    DESIRED 

Write  Us  for  Catalogue  and  Prices. 

STOWMFG.CO.TwTor 
Established   1875 

Oldest  Portable  Tool  Manufacturers  in  America. 

General  European   Agents — Selson   Engineering  Co.,    Ltd. 
85  Queen  Victoria  St..   LONOON.  ENG. 

Cushman    Chucks 

fes/^^te 

Wlien  you  buy  a  "Cuslmiaii"  Chuck  you  are 
absolutely  sure  of  getting  one  having  strength, 
accuracy  and  durability.  Being  specialists  in  these 
goods  we  are  able  to  furnish  Chucks  of  quality  at  a 

very  moderate  price. 

Our  line  of  styles  and  sizes  is  very  complete — 

Lathe   Chucks,   Drill  Chucks,  Centering 
Chucks,  Portable  Face  Plate  Jaws 

Our  regular  chucks  are  known  as  the  heavy  pat- 

tern, but  we  now  have  a  new  line  called  "Blue  Line" 
Chucks,  made  entirely  of  steel. 

Let  us  send  you  our  catalog. 

The  Cushman  Chuck  Co. 
Hartford,  Conn.,  U.S.A. 

Making   SHRAPNEL  ? 
Here  is  Standard  Equipment 

The  Fay  &  Scott  turret  tool  post  shown  here  is 
being  universally  adopted  as  standard  equipment  for 
the  manufacture  of  shrapnel. 

The  square  head  turret,  style  G,  is  used  for  turning 
the  outside  of  the  shell.  We  have  made  these  turrets 

for  years,  and  can  tit  them  to  any  make  or  size  of 
lathe,  old  or  new. 

Style  G 
Catalog  and  full  details  on  request 

Fay  &  Scott,  Dexter,  Me. 

The  advertiser  vjould  like  to  know  where  you  saw  his  advertisement — tell  him. 
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STRIP  STEEL 

P LAIN  steel  sheets,  black 
"Premier"  Galvanized  Sheets, 

Open-Hearth  Drawing  stock. 

We  can  furnish  these  prompt- 
ly and  at  lowest  prices. 

We  carry  an  immense  stock 
from  ten  to  thirty  gauge. 

Get  our  prices. 

Dominion  Sheet  Metal  Go,,  Limited 
HAMILTON  S2.S 

BRIGHT 
AS 

SUNLIGHT 

THE  CARBIC 
FLARE  LIGHT 

2.000  C.P. 

TURNS 
NIGHT 

NTO  DAY 

Indispensable  for  Constuiction  Work. 
Railroad    Auxiliaries,    Foundries, 

Mines,   etc. 

Absolutely  Non -Explosive.  Easy  to 
Operate.  Nothing  to  Get  Otit  of  Order. 
Can   be    Re-charged   in    a   Minute. 

Made  in  two  sizes  : 

No.  1,   Burns  (J  hours. 
No.  2,   Burns  12  hours. 

Takes  No.  20  Carbic  Cake. 

Absolutely  tbe  most  economical 
lamp  on  the  market  to-day. 

W.  L.  FOSTER 
8  LOMBARD  ST.,  TORONTO,  CAN. 

Motor  Driven  Speed  Lathe 
Thi5  style  of  motor  drive  employs  a  constant  speed  motor  mounted  on  a 

plate  having  an  extension  arm  to  support  a  bearing  for  the  outer  end  of  the 
motor  shaft  The  motor  plate  is  fitted  to  a  slide  on  a  shelf  which  is  securely 
fastened  to  the  back  of  the  lathe  bed.  The  motor  plate  is  moved  by  means 

of  a  screw  which  tightens  or  loosens  the  belt-  A  four-step  cone  pulley  on 

the  motor  shaft  is  belted  to  a  four-step  cone  pulley  on  the  spindle.  This 

gives  the  same  8pee<l  variation  as  when  a  countershaft  is  used,  and  by  mtaJis 

of   various   size  cones   on    the   motor   a   wide   range   of  speeds   are  obtamable. 

The  lathe  spindle  is  made  from  high  carbon  steel,  ground  to  size,  and 

running  in  self-oiling  bronze  bearings.  The  tailstock  has  screw  and  lever 

feed.     The  be<l  is  crossed-braced  and  alj  clamping  levers  are  above  the  waya. 

J.  G.  BLOUNT  CO.      -     Everett,  Mass.,  U.S.A. 

16  in.  Lever 

POST   DRILL 
A  Giant  Little  Machine 

For  Light  Drilling. 

Will  drill  up  to  Jg  inch. 

The  Feed  Lever  Socket  la  adjust- 
able on  the  teed  shaft,  to  provide 

for  setting  the  lever  in  the  iiiost 
convenient  position  for  the  operator. 

An  adjustahle  friction  is  provided 
for  the  feed  shaft,  which  acts  as  a 
balance  to  the  weight  of  the  splud 

Bevel  Gears.  Feed  Pinion  and 
Rack  are  all  machine  cut.  working 
SLuoothl.v    and    without    noise. 

Drills   to   centre  of  iG-inch   circle. 

Run   of  feed   5%    Inches. 

Greatest     distance     between 
spindle  and   tatile.  23  Inches. 

Spindle    bored    for    r^-jncb twist   drills. 

Speed  of  countershaft  for  average 
work,  300   per   minute. 

A.  B.  Jardine 

&Co. 
Hespeler,  Ontario 
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MACHINE     TOOLS 
FOR  QUICK  SHIPMENT 

EACH  MACHINE  CAREFULLY  REMANUFACTURED  IN  OUR 
OWN  SHOP,  TESTED  AND  GUARANTEED. 

i;>tiINE    LATIIKS 

1 — 11"  X     5'  Rocktoril 
1—12"  X    5'  Eeeri 
3— 1-J"  X    5'  Fay  &    Scott 
1 — 1:;"  X    (i'  Auierii'iiii 
1—12"  X     G'  Heiuley 
2— H"  \    G'  Klatlier 
l—U"  \     G'  Morris 
•_'— 14"  X     G'  I'latt  J«  Wliltiipy 
1 — 14"  X     G'  Auieiican 
1—14"  X     G'  Waleott 
1—14"  X     G'  I.eBIoiHl 
2 — ].">"  X     G'  Lcirlloiiii 
1— ir."  \     G'  Davis 
1—15"  X     C'  Wal.oft 
J— lU'  X    G'  Kced 
2 — lii"  X     S'  I^oilarc  *:  Sliiplov 
1-  l(i"  X     S'  Von    Wyik 
J— IG"  X    S'  I'lallier 
3—16"  X     S'  Jloiiarcli 
1— IG"  X     .V  LpBUnid 
1— IT"  X     G'  LeBloiul 
2—17"  \     T'  It^ed 
1-17"  X     8'  LfBloiid 
1 — IS"  X     G'  SrliumaeluT  <\:    Kovo 
i — IS"  X     G'  Walfutt 
1 — IS"  \     S'  Greaves  &  Klusniaii 
1—18"  X     S'  Hendey 
3 — IS"  X     S'  Aiiiericau 
J— <]J>"  X     S'  Davis 
1 — IS"  X     S'  Scluimaclie!    &    I!ove 
1— l.S"  \  10'  Braiifon; 
3— IS"  X  10'  Davis 
]— IS"  X  l-l'  New  Haven 
1 — 19"  X     S'  Greaves  &   Kinsman 
1— ]ft"  X  10'  LeBlonri 
J— 19"  X  10'  Rahn 
1—19"  X  12'  Lcflse  &-   Davis 
1 — 20"  X     S'  American 
]  — JO"  X     S'  LeBlond 
1—20"  X  12'  Flatlmr 

1—21"  X     S'  Sclinniacber  &   Buye   ' 
1 — -T"  LeBlond   Heavy   Dntv 
1—21"  X  12'  LeBlond 
1—21"  X  32'  Bradford 
1 — 22"  X  32'  Greaves    &    Kinsman 
1— -M"  X  10'  New    Haven 
1—24"  X  10'  Sohumacher  &  Hove 
1—24"  X  32'  Blaisdell 
1 — 25"  X  30'  Amerioatp 
1 — 26"  X  10'  Greaves    i^-    Klusnian 
1—26"  X  12'  Gleason 
1—2(1"  X  32'  Davis 
1— no"  X  34'  Lodge   &    Shipley 
1— S2"  X  3fi'  Waloott 
1— 40"-x  16'  GUason 
J— 42"  X  12'  Putnam 
1 — 45"  X  IS'  New    Haven 
1— fiO"  X  16%'   Fitchburg 

HAXD    TURRET    MAt'llINKS 

3 — 15"  X  5H'    American    Fox 
2 — 35"  Dreses    Fri<-tioii    Monitors 
1 — IG"  Warner  &   Swasey 
2 — No.  4  Warner  &  Swasey 
2 — No.  4  Winds   r 

2 — 36"  Jones  &    Lamson 
1 — IS"  X  6'  Lodee  &  Davis 
1- IS"  X  G'  Springfield 

1— M"  Kdily 

3— No.  I    I'rait  iV   Whitney 
■1 — No.  2  I'ratt  >\:  Whitney 
1 — No.  2V.    I'ratl    &    Whitnev 

1—%"   Wood    'J'nrret 
1—1"  Bardon's   &   Oliver 
1—3"  Wood   Turret 

1 — m"  Ameri"an 
3- lyj"  Garvin 2—2"  Garvin 
2—2"  X  24"  .1.  &    L.  Cone 
1—2"  X  24"  .1.  &   L.  Geared 
1—3"  X  36"  .1.  &   I..  Geared 

ATEUTICAI.   KORIN<i    MACHINES. 
S— -20"  Baker  Bros. 
2—24"     Bickford 
4 — Foot  Burt  2-si)indle 
2— Foot  Burt  4-splndle 3— -iO"  BausU 

4_34"  Bullard 
1— 3J"  Rugers 

3 — 30"  Brown    &    Sharpe 
1—37"  Bansh  i:  Harris 
3 — tO"  Bnllard 
3—43"     Bullard 
1—42"  King 
1 — (?'  Gisholt 
1 — iP,"  Bnllard 
1—44"  King 
3 — 54"  Colburn 

HORIZONTAL    BORING    M.\CHINES 

12— No.  1  2-spiDd:c  Pratt  &  Whitney  Ititle  Bar- rel  Drillers 3— Flaihor 
1 — ^No.  1    Niles 
1 — Newark 
4 — B°meut 
3 — Binsse 

1 — ^Benient.  ^liles  &  Co. 
.■J— Beaman    &    Smith 3— Sellers 
J— Betts 

-Ni;. 
-No. -No. 

-No. 
-No. 
-jNo. 
-No. 

JNi). 
-No. -No. 
-No. 
-No. 
-No. 
-No. 

-No. 
-No, -No. 

-No. 

MILLERS 

II  Bi.iw  11    \    Sh.irpi' 0  Owen 

0  Cincinnati 
15  Garvin 2."i  Br.ainaid 

20  Oesterlein 
13V,    Garvin 
2-Y  Brown   &  Sharpe 
2-B  Brown    &    Sharpe 
2-H  Brown    &    Sharpe 
2  Cincinnati 
3  Becker   Brainard 
2S  Ocsterlein 
2  Kempsmith 
34  <~icsterlcin 
9  Kempsmith 
3  Kempsmitli 
5  Kempsmith 

LINCOLN   MILLERS 

7— No.  13  Pratt    &    Wbitr.c 2 — No.  5  Hendey 

5 — No.  6  Becker  Brainnrd 4 — ^^No.  7  Braiuard 
2 — Brown   &    Sharpe 
4 — No.  7  Becker 2—36"    Chicago 

3 — No.  2  Newton 
3 — No.  4  Newton 
3 — Carter  &  Hakes 
10 — ^Miscellaneous. 

-24" 

-24" 

-24" -24" -24" 

-24" -24" -24" 

-24" -26" 

X  24" 

X  24" 

X  24" 

-  24" 

X  24" X  24" 

X  24" X  24" 

X  24" X  2G" 

X  26" 

X  26" 

X  27 

X  27" 

X  2S" X  30" 

X  30" 

X  30" 
X  36" 

X  35" 

X  56" 

X  0'
 X  6' 

X  6' 

X  6' 

X  G' X  6' 

X  S' 

X  8' 

X  5' 

X   6'
 

X  6' 

X  7' 

X  6' X  C' 

X  S' 

X  S' X  8' 

X  10' 

X  18' 

I'L.VNEBS 

Flat her 
Davis  &:    Egan 

Whiteomb 
Flather 
American 
Pon  d 

Gray 

Flather 

Gray Gray 

Hendey 
Gray 

Ohio Flather 

Gray 

Pease 

Gray 

Flather 

Ohio 
Pond 

Gray 

ORINDERS 

1 — No.  11  Brown   i^    Sharpe 
1 — No.  11  Landis 

3—0  X  4S"   Pratt   \-    Whitne; 
1 — No.  14  Brown    \-    Sharpe 1 — No.  23-A  Laudis 
3 — IG"  X  GG"  Landis 

RAWI.VL    DRILLS 

-No.  2  I'ratt  &    Whitnev 
-N't.  12  Pratt   &    Whitney 

3 — 2'  American 
1—2'  Fosdick 
3 — '2\<>'  1'  osdick 
2 — 2V>'  G.mg 

1 — 2^2'  Dreses 
3 — 21^'  American 
3— 2V>'  Mueller 1 — 3'  Dreses 
2—3'  Fosdick    . 
3 — 3'  Prentice 
3— 3V''  Gang 

3— 3y,'  Hamilton 
I— 31/j'  Bickford 3 — i'  Dreses 
1 — J'  Bickford 
2 — 5'  Prentice 
1—5'  Baush 
2 — 5'  Western 

1— ir  Bickford 

I    rM.'  Baush 

Our  GREEN  LIST  Just  Published  Gives  Descriptions. 
Write  Or  Wire  Us  For  Your  Copy. 

HILL,  CLARKE  &  CO.  OF  CHICAGO 
125  N.  CANAL  ST.,  CHICAGO 

The  advertiser  ivoitld  like  to  knnir  ifherr  ycm  aair  ///'•■.■  ml ■•rrtiscvient — tell  him. 
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CANADIAN    MACHINERY   BUYERS'   DIRECTORY 
To  OUR   READERS — Use  this  directory  when  seeking  to  buy  any  machinery  or  power  equipment. 

You  will  often   get  information  that  will  save  you  money. 

TO  OUR  ADVERTISERS— Send  in   your  name  for  insertion   under  the   headings    of  the    lines    you 
make  or    sell. 

TO  NON-ADVERTISERS— A  rate  of   $5  per  line  a  year   is  charged   non-advertisers. 

Abrasive  Materials. 
Can.    Fairbanks-Morse   Co..    Montreal. 
Carbonindum  Co  .  Niagara  Falls,  N.Y. 
Ford-Smith     Machine  Co.,     HamUton, 
Ont. 

Gardner    Machine    Co..    Beloit,    Wis. 
Norton    Co..    Worcester.    Mass. 
H.    W.    Prhic,    Tonmto. 
Stevens.    F.    B..    Detroit,    Mich. 

Acetylene. 

L'Air   Liquide   Society,    Montreal,   Tor- onto. 
Lever    Bros.,    Toronto. 

Acetylene    Generators. 

L'Air   Laquide   Society,    Montreal.   Tor- onto. 
Lever    Bros.,    Toronto. 

Accumulators,    Hydraulic. 
Can.    Boomer    &    Boschert    Press    Co. . 

Montreal. 
Charles  F.   Elmes  Eng.   Wks..  Chicago. 
Mesta    Machine    Co..    Pittsburg.    Pa. 
William    It.    I'errin,    Ltd..    Toionlo. 
Sotithwark    Foundry    &    Machine    Co., 

I'liiladtlphia. 
Wm.    Tod    Company.    Youngstown,    O. 
Watson-Stillman    Co..    Aldpne,    N.J. 
Wnn^i.   U.    D..   &   Co..   PliiladelpUia. 

Air    Com  pressors. 
Canadian      Ingersoll-Rand     Co.,     Ltd., Montreal. 
Cleveland     Pneumatic      Tool      Co.     Of 
Canada.    Tornnto. 

Curtis    Pneumatic   Machinery  Co.,   St. 
Louis,     Mo. 

H.    W.    Po'tiie,    Torontn. 
Smart-Turner   .Machine   Co.,   Hamilton, Ont, 

^r    llolbts. 
Whiting      Foundry      Equipment      Co., 
Harvey,    III. 

Air    H.»he. 

C«ji.   H.   W.   Johns-Manville  Co..    Lim- 
ited,    Toronto. 

Cleveland      I'neumatic     Tool      Co.     of 
Canada,    Toronto. 

Can.     IngersoII  Rand    Co..    Montreal. 
Air    Kceeivers. 

Can.     Ingersoll-Rand    Co.,    Montreal. 
.MacKinnon.    Holmps    Co.,    Sheibrooke, 
Que. 

Air     Washers. 
Buffalo  Forge  Co.,   Buffalo.   N.Y. 
Can,   Siroeco  Co..   Ltd.,   Windsor,  Ont. 

Aniiiieters. 

Can.     H.       W.       Johns-Manville     Co.. 
Limited.    Toronto. 

Alnininuiii. 
Tallman     Brass    &    Metal    Co..    Ham 

Uton. 

Allocs,    Steel. 
H.    A.    Drury  Co..    Ltd.,    Montreal. 
HawkriiJge   Bros.    Co.,    Boston,    Mass. 
Vanadium     Alloys     Steel     Co..     PitLs- 

barg.    Pa. 
Vulcan    Crucible   Steel   Co..    Aliquippa, 

Pa. 

Annunciator    SysteniH. 
Lintz-Porter    Co..    Toronto. 

Arbors. 

Can.    Fairbanks -Morse   Co..    Montreal. 
Cleveland    Twist    DrUl    Co..    Cleveland. 
Morse    Twist    Drill    and    Machine    Co.. 
New    Bedford. 

ir,    W.    Petii.'.    Toronto. 
Plessisville    Fotind ry ,    Plesslsville,    Que. 
Pratt  &  Whitney  Co.,    Dundaa.  Ont. 

AsHpnihling   Stands. 
Skinner     Chuck     Co..     New     Britain. 
Conn. 

Automatic    Chocks. 
Garvin    Machine   Co.,    New   York, 

Aflbestoe    l*a<*lttnp. 
Can.   H,   W.  JohnsManrille  Co.,   Llm- 

ited.    Toronto. 

AHtogrenous    Weldinc^   and 
■Cutting    Plants. 

L'Air    Liquide   Society,   Montreal.   Tor- onto. 
Lever    Bros.,    Toronto. 

Aotumatic    Index    Milling 
Machines. 
Garvin    Machine    Co.,    New    York. 
National    Machinery    and    Snpply    Co.. 
Hamlltnn. 

n.    W.    P.:(rie.    Toronto. 
Automatic    Machin<'ry. 
Baird   Machine  Co..    Bridgeport,  Conn. 
A.    R.    Wtlliams    Machy.   Co..    Toronto. 
Gardner.     Robt-    &    Son.    Montreal. 
Girard     Machine    &     Tool     Co.,     Phila- 

delphia.   Pa. 
Mot<ih    &    Merryweather    Madiy.    Co.. 
Cleveland.    0. 

National    Machinery     A     Snpply    Co.. 
Humiltrtn. 

H.   TV.    Petrie.   Toronto. 

Pratt   &    Whitney  Co.,    Dundaa,    Ont. 
Owen    Sound    Iron    Works    Co..    Owen Sound. 

Windsor    M  achine    Co. .    W  indsor.    Vt. 
Automatic    Multiple    Spindle. 

Windsor     Machine    Co..     Windsor.     Vt, 
Automatic   W  oud  feicrevv  Machines. 

Aaa    F.    Cook    Co. 
A-\le    Cutters. 

Butterfield    &    Co.,    Rock    Island.    Que. 
A.    B.    Jardine   &  Co.,    Hespeler.    Ont. 

Babbitt     Metal. 

Can.    Fairbanks-Morse    Co..    MontreaL 
Hoyt    Metal    Co..    Toronto. 
Magnolia     Metal     Co..     Montreal. 
TL    \V     Petrie.   T,.)ronto. 
Tallman     Brass    &    Metal    Co.,    Ham- Uton, 

Baking   Ovens. 
Oven     Equipment    &    Mfg.    Co..    New 

Haven.    Conn. 
Owen    Sound    Iron    Works    Co..    Owen 
Sotmd. 

ii'H    B.nrinff«. 

Can.    Fairbanks-Morse   Co.,    Montreal. 
Chapman    Double    Ball    Bearing    Com- 

pany.   Toronto. 
H.    W.    Pftrie,   Toronto. 

1'      '     il'irM.^rirni;     Mnrhlnes. 
Baird  Machine  Co.,    Bridgeport,   Conn. 

Banriing^    .Machines.    Hydraulic. 
West  Tire  Setter  Co..   Rochester.  N.Y. 

BnrreU.    Steel    Shop. 
Baird    Machine  Co.,    Bridgeport,  Conn. 
Cleveland   Wire  Spring  Co.,  Cleveland, 

Bar    Steel. 
Sted    Co.    of    Cnn.adn.    IlnmiJton^    Ouf. 

Bars,    Boring. 
Charles  F.    Elmes  Eng.   Works.   Chicago 
Nnp<<-P.pment-Pond   Co..   New   York. 
Owen    Soimd    Imn    Works    Co..    Owen Sound. 

Bar   Renders  and    Straieht  Edees. 
Stppl      BendinE     Brake     Works.     Ltd.. 
Chatham.    Ont. 

Bar    Benders.    Hydranlic. 

Chnrlps   F,    Elmes   Eng.    Work<?,    r'liicago 
Wfitonn-Stniman    Co..    Aldene.    N.J, 

B^r    Twisting     ■Mjiclimes. 
Mrsta     Machine    Co..     Pittohnrg,     Pa. 

Batteri*'s    and     AceeB<ai>rIes. 
T,inf7-Pnrter     Co..     Toronto. 

Bell    SvKtems. 
T,mt7  Pnrtpr    Co..    Toronto. 

Bp?1    BcTirhes. 
Tnhnr    Mfff.    Co..    Phlladplphla.    Pa. 

Belt     r*r)*«elne"    nnd    C»*nient, 
Orafnn    Si    Knlrht    Mfe.    Co..    Montreal. 

Belt     f.nrlnir.    T,pnth**r, 
fjrsfon   *    Kniffht   Mfc.   Co..   Montreal. 

BpUIhe-     Cbnin. 
Cnn.     Fnlrhnnl(a-Mnr«p     Co.,     Mrtntreal. 
Ornton   *   *rn1pht   Mfc.   Cr...   Montreal. 
.7oni«>    A     Olaiwrn.     ^TnTlt^pnl 
>Tnr=p    r'ltin     Co  .     Uhncii.     N.Y. 

TT     W.    Prh-ip     Tomnfo. 
Rrlfinc.     Cotton. 

OrTvrnl    Supply    Co.    of    Cannd.T.    Ltd.. n  f  t  n  wa , 

T>nm*nfon     'Rplt'^e    Co..    HamDton. 
H.    W.    Pptrip,    Toronto. 

Bpltlne-.    T,#»nth«»r. 
rnn.    Ffllrhnniri-Morae    Co..    Montreal. 
OriirTnl    Siipiily    Co.    of    C.inndn.    Ltd.. O  t  *■  n  wn . 

CirnM     MR'-hinc    A-     Tool     Co..     PhflH- Hp'nhin      Po, 

Ot-ntnn    Xr    Knirht    Mfff.    Co..    Montreal. 

^rf»in     ppltinj:    Co..     "VToTitrrnl Mor'p    rhf^^■n    Pn       TMmr-a.    N.Y. 
TT.    W.     P.MnV..    T'^rontn. 

B*'ltlTiE:.    stitched    Cotton    Puck. 
C'-nrrnl    Rupplv    Co.    of    C.mnda,    Ltd.. Ottmv:!. 

Dominion   ■ReUlne  Co..  TTnmnton.  Ont. 
^Tnin     ppTf-lntr    '^o, .     \fnntrpal. 
TT.    W.    PrtriP,    Toronto. 

Rpltlne.     Rnhb«»r. 
Cnn.    H.    W.   .Tohns  ManvUIe  Co..   Lim- 

ited.    Toronto. 
B''nder«.    Anerle  and    Tee   Iron. 

Can.    RufTfiTo    Force    Co..    Montrea!. 
W»t«on-«^tmmnn     Co.,     Aldene.     N.J. 

Bendine    ^Inchlnery. 
.Tohn    Rertntm    *    Son<    Co..    DTindaa. 
Pprtrflms,     Limited.     Edinburgh.    Seot- Innd. 

RM'»'i.    K.    W.,    Co..    Brooklyn.    N.Y. 
Brown.     Boggs    Co..     Ltd..     Hamilton. 
Canada. 

Can.    Biiffftlo    Forge   Co..    Montreal. 
Can.      Machinery      Corporation.      Gait. Ont. 

rhnrlp««  F.   Flmpa  Rne.   Work^.   Chlcaeo 
-TaHIne.    A.    B.,    *  Co..    Hp*T»pler.   Out 
N'Btional    Marhlnery    Co.,    Tlfftn.    Ohio. 
Na  tlnnnl     Rf  achlnery     8t     Supply    Co. , 
Hamilton. 

Niles-Bement-Pond    Co.,    New    York. 
Owen    buund    Iron    Works    Co.,    Owen 
Biouad. 

U.    W.    Petrie.    Tuiouto. 
Toledo    Mttciiuie  ol  luoi    Co.,  Toledo.  O. 
Sttel   Bending  Brake  Works,  Chattiam, 

On'. 

Wataon-StiUman   Co.,    Aldene,    N.J, 
Bini*.    .MeeL 
Dennis  Wire  &  Iron   Works  Co.,   Ltd.. 

London,    Canada. 
MncKiniion.    Holmes    Co.,    Sherbrooke. 

Que. 

Tuj  <  111  10    I  ron    Works,    Ltd. ,    Toronto. 
Bit  Brace  Toolb. 

Wells    Bros.    Co..    Greenfield.    Mass. 
WUt  Twist   Drill  Co,  of  Canada,  Ltd., 

Walberville.     Ont. 

Blast  UauKes,  Cupola. 
Can.   Buffalo   Furgt  Co..   Montreal. 
Sheldons,      Ltd.,     Gait.     Ont. 
Whiting      Foimdry      Equipment      Co., 

Harvey.     HI. 
BIo4kK.    Lfftin?. 

Northern     Crane     Works.     WalkerviUe. 
BliiwetH. 

Can.     Buffalo    Forge    Co..    Montreal. 
Can.   Sirocco  Co..   Ltd..   Windsor,   OnU 
Chicago    Flexible    Shaft    Co..    Chicago. 

111. 
Girard    Machine    &    Tool    Co..    Phila- 

delphia,   ['a. Sheldons.    Ltd..    Gait.    Ont 
Southwark    Foundry    &    Machine    Co.. 
Philadelphia. 

Blow     PipfH    and    Reg^ulators. 
L'Air   Liquids   Society.    Montreal.   Tor- onto. 
Lever    Bros..    Toronto. 

Btitfni^    Ovens. 
Oven     Equipment    &    Mfg.    Co..     New 

Haven.    Conn. 
Boilers. 

Can.    Locomotive   Co..    Kinsrston.    Ont. 
d-nfrnl    .Supply   Co.    of    Cannda,    Ltd.. Ottawa. 

M-H'Tvinnon.    Holmes   Co..    Sherbrooke. 

National     Machinery    &     Supply    Co.. 
Hamilton. 

Owen    Sound    Iron    Works    Co..    Owen Sound, 

H,    \\.    Prhic.    Toronto. 
Ple<isi9ville    Foundry.    PlessisvUle.    Que. 

Boflpr    Compounds. 

Can.   H.    W.   Johns-ManvOle  Co..   Lino 
ited.     Toronto. 

BoIIpt    Gr»phfte. 

Di^nn    Cmrihle    Co..    Jprw-v    City.    N.J. 

Boiler    Miikpr«'     SnnpHes. 
.Tno.     F,     Allen    Co..    New    York. 

Bolt    Cii*ter«    nnd    Nnf    Tnpprs 
WpIIs    Brothers    Co.,    Greenfield.    Mass. Bolts. 

Oalt    Machine    Screw    Co..    Gait,    Ont. 
London     Bolt    &    Hinge    Works.    Lon- don.   Ont. 

Stor-l    Co.    of    Canada.    TLimilton.    Ont. 
Bolt    rtiid    Nut    -Machlnerv. 

A.    R.    Wllliamg   Marhy.   Co..   Toronto. 
John    Bertram    &    Sons    Co..    Dundaa, 
Ont. 

Owen    Sound    iron    Works    Co..    O'sren Sound. 

Gardner.    Roht. ,    &    Son .    Montreal. 
Landls    Machine  Co.,    Waynp^horo,    Pa. 
National     Machinery    Co..    Tiffin,     O. 
National    Machinery     &     Supply    Co., 
Hnmilton. 

n,    \V.    Prtiie,    Toronto, 
Wiley  &  Russell  Co..  Greenfield.  Mass. 

Bookf- 

Ma(  .-ean    Ptihll'^hing    Co..    Toronto. 
Boring    IMachlnes,    Upright   and 
Ilori'/ontal. 

,7ohn    Bertram    &    Sons   Co..    Dundaa. 
Colhum    Machine    Tool    Co..     Franklin, 

Pa. 
Oarlork-.Machinpry.     Toronto. 
Girnrd     Mttchine     &     Tool     Co..     Phila- 

delphia.   Pa. 
Hill.    Clarke   &    Co.,   of   Chicago.    Chl- paeo.     111. 

Motch    &    Merryweather    Machy.    Co.. 
ClPTPland.    O. 

National    Machinery     A      Supply    Co.. 
Hamilton, 

Nfles  Bempnt-Pond     Co.,     New     York. 
Stow    Mfg.    Co..    BInghamton,    N.Y. 

Boring    IMnchinea,    Pneumatic, 
C.vlinder. 

Baker    Brothers,    Toledo.    O. 
Cleveland     Pneumatic      Tool      Co,     of 

Canada.     Toronto. 
Can.     Falrbank'i-MoTBe    Co..    Montreal. 
Can.     Tngersoll-Rand    Co.,     Montreal. 
Independent      Pneumatic      Tool      Co. . 

Chicago.     Til. H.    W.    Petrie.   Toronto. 
Stow    Mfg.    Co..    BInghamton.    N.Y. 

Boring    and    Turning    Mills 
John    Bertram    &    Sons    Co.,    Dundaa. Girard  Machine  &  Tool  Co..  i'hda- 

delphia,    I'a. 
National  Machinery  &  Supply  Co. 

HaimJton.  
' 

NUes-Bement-Pond    Co..    New    York. 
H.    U.    l-ftiiL-.    Toronto. Boxes.  AnnejUing.   Charging. 
Mesta    Machine    Co.,    i'ui^^uig.    Pa. Box    Puller. 
Jardine,  A.  E..  &  Co..  Hespeler.  OnU 

Boxes,    Steel    .Shop 
Cleveland  Wire  Sprmg  Co.,  Cleveland. Boxes,  Tote. 

Cleveland  Wire  Spring  Co..  Cleveland. 
Braken. 

S^hTf'  ̂ °f?^  *.  ̂°-  HamUton.  Can. 

Ha-^^e^^y.    lU."      "^      Equipment      €*.. 

Brakes,    Heavy    Plate    Bending 
and    tornice. 

ateel     BenUmg     Brake     Works.     Ltd Chatham.    Unt. 

Brans    Working    Machinery. 
A.    R.    Williams   Machy.   Co..    Toroato. Gardner.    Robt..    &    aon,    Montreal. 
Girard    Machme    &    Tool    Co..    Phils delphia.    Pa. 
National     Machinery    A.     Supply    Co, 

Warner   &    Swasey   Co..   Cleveland. NUes-Bemeot-i'ond    Co..    New    York 

H.    W.    i'etrie,    Toronto. Briok    Curs. 

Can.    Buflalo   Forge   Co..    Montreal. Sheldons.     Ltd..    Gait,    Onu 
Brick    Dryers. 

Can.    Buflalo    Forge    Co.,    Montreal. 
Can.   Sirocco  Co..   Ltd..    Windsor,  Onu Sheldons.    Ltd..    Gait.    OnL 

Bru'K     .Machinery. 

Eastern    Macbmery    Co..    New    Haven Sheldons,    Ltd.,   Gait,    Oat. 

Bridges,     Railway    and     f{igbwa> 
Can.     Bridge    Co..    WalkervUle,    UnU 
-MacKinuou,     Holmes    Co.,     Sherbrooke, 

Buckets,   Clam   Shell,   Crab   and 

Dump. 

Whiting  Foundry  Equipment  Co. Harvey,    HI. 

Buflfing  and   Polishing  Machinery. 
Canadian    Hart    Wheels.    Ltd.,    HamlJ ton.    Ont 

Ford-Smith    Machine     Co.,     Hamilton Ont. 

Girard    Machine    &    Tool    Co.,    Phila 
delphia.    Pa. 

Gray    .Mfg.    &    Machine  Co..   Toronto. 
New    BriUin    Machine    Co.    New    Bn 
tain.  Conn. 

Bulldozers. 

Jotin   Bertram  &  Sons  Co..   Dundaa. 
E.    W.    Bliss   Co..    Brooklyn.    N.Y. 
Canada   Ma(b.    Corporation.    Gait.   Ont, 
National  Machinery  &  Supply  Co., Hamilton.     Ont. 

Wataon-Stillman  Co..   Aldene.   N.J. 

Burners.    Enclosed    Flame   Gas. 
Oven  Equipment  &  Mfg.  Co.,  New Haven.    Conn. 

Burners.    Fuel,    Oil    and    Natnral Gas. 

Whiting  Foundry  Equipment  Co.. 
Harv«»y,    111. 

Burring     Reamers. 
Wells    Brothers    Company,    Qreenfleld. 

Mas.s 
Wilt  TviR^  nrfll  Co.  of  Canada,  Ltd,. 
WalkerV  Ont, 

Butterise.. 

Wells    Brothers    Company,    Oreenfleld. 

Burrs,    Iron    and    Copper. 
i'armenter  A  Bulloch  Co.,  Gananoqn* 

Canners*   Machinery. 
Bliss.    E.    \V.,    Co..    Brooklyn,    N.Y. 
Brown,    Boggs    &   C-o..    Hamilton.    Cazk. 
National  Machinery  A  Supply  Co., 
Hamilton,    OnL 

CaisHons. 
Toronto    Iron    Works.    Ltd..    Toronto. 

Cars.    Charging    Box    Ingot. 
.Mesta     Machine     Co.,     PltUburg,     Pa. 

Cars,     Industrial. 
Can.    Buffalo    Forge    Co..    MontreaL 
Can.    Falrbankft- Morse    Co.,    Montreal. 
Sheldons.     Limited,    Gait.    Ont. 
Wkiting      Foundry      Eqnipmtmt      Co.. 

Harvey,     IlL 
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CaHtlncH.    Aluminum. 

Cunnincham  t  Son.  St,  C«th»rin«s. 
OnU  ,   _, 

Ow«n  Soiiwi  Iron  WoriB  Co..  Ltd.. 
Owen    Sound.    Ont. 

St.     Ldwrvnc*     Foundrj.    Qalt.    Ont. 
Tallman  Br»M  A  M«t*l  Co..  Hamilton 

CtMllnsii.    Air     FurnnccB. 
\Vm.  Tod  Companj.  loungslOTm.  O. 

CUNtlnc".    Brana. 

Cunningham    &    Son.    St.    Catharln«. 

Aliii'nder     n«k.     Ltd..     Ottawa. 
T     C     Lawrence    Foundry.    Oalt,    Unu 

Mesta    .Madiiue    Co..     I'ittsburs.    I'a. 
Owen    Sound    lion    WorU    Co..    Owen 

Pl«v"urllle  Foundrr.  Ple»l«iffle,  Qno. 
Tallman  BraM  A  Metal  Co..  HamUtoo 
Wm.    Tod    Company.    Younnstovm.    O. 

Ciuitlnga.    Bronae. 

Cunnlneharo    *    8o«.    St.    Catliartno.. 

Meeta    Machine    Co..     Pittsburg.    Pa. 

Tallman   Bnu«  A   Uetal  Co.,  Hamilton 

Wm.    Tod    Company.    Youngittown.    " 

Caatlnga,    Copper. 

Cunningham    A    Son.    St.    CathartaMa, 

T^°man    Br«M    A    Metal    C.    Ham- ilton.   Ont. 

C»stlng».    tirsy    Iron. 

Brown.  Bo«i»  Co..  Ltd..  Uam
Utoo. 

Canada.  ^ 

Erie    Foundry    Co..    Brie.    P»- 

Atexander    Meek.    LU..    OtLaw^ 
Qartnet.    HobU.    A    8<m.    Uontx

eU. 

HuU  Iron  A  3l«l  Foundnea, 
 Ltd.. 

Hull.    Quebec  .  ,, 

mSu    Machme    Co.      Pillsburg,    P^. 
Owen    Sound    Iron    Worto    Co..    OWM 

pfe^rtUe  Foundry.  Ple-lriU.. 
 Que. 

Wm.    Tod   Company.    Voungslown.   
 O. 

CMttnc*.    Steel    Chrome    and
 

Mansiui**'*®    Steel. 

Hull  Iron  A  Steel  Foundriea.  
Ltd., 

Hull.    Quebec 

Ue«U    Machine    Co.,    Pittsbui*.    Pa. 

Wm.  Tod  Company.  Youngslown.  
O. 

Caatlnca,   .Malleable. 

Qalt    MaUealile    Iron    Co..    Oalt. 

Ca8tinB>.    McUel    Steel. 

Hull  Iron  A  Steel  Foundries.  Ltd..
 

HuU.   Quebec  ,  „ 

M«ita    Machine    Co.,    PltU-burg.    Pa. 

Cement.    Olse    WUeel. 

Gardner    MaoUaa   C«..    Balolt,    Wia. 

Cement,   Iron. 

Can.   H.   W.  Johl»ManTill«  Co.,  Lim- ited.  Toronto.  .^    ._    « 

SheltoB  UetaUlo  Filler  Co.,  Darin,  O. 

Cement    Machinery. 

Can.    Falrbanto-Moiae   Co.,    Montreal. 
Oaidner.    EobU.    A    Son.    Montreal. 
Nallunal     MaAlnery     A     Supply     OJ., 

Hamilton,    OnU  ^         _ 

Owen    Sound    Iroo    Worka   Co..    Owe* 
Sound. 

H.    \^ .    P'trit,   Turanto. 

Centre    Reamer*. 

WeUa    Brothers  Co.,   Oreenlleld.   Uaia. 

Centering  Machines, 

John    Bertram   A    Sons   Co.,    Dundaa. 
Oanlner.    BobU,    A    Son,    MontieaL 

Giranl  Machine  &  Tool  Co.,  Phila- delphia.   Pa.  ^        o      ,1 
Hurlbut.  Rogers  Machinery  Co.,  fc>outL 
Sudbury.    Mass. 

National-  Maeninery  A  Supply  Co.. 
Hamilton.    ^ 

NUes-BementPond    Co.,    New    Tort 
Pratt  &   Whitney  Co,,  Dundaa,  Ont, 

Centrifugal    Pumps. 
Can.   Buffalo  Forge  Co..  Montreal. 
11.    W.    ftti-ic.   Toi-oiito. 
Pratt    A   Whitney   Co..   Dundaa.  Ont. 
Sonlhwark  Foundry  &  Machine  Co.. 

Philarlelphii.    Pa. 
Bmart-Turoer  Machhie  Co.,   Hamilton, 
Ont. 

Chain    Blocks. 

Can.    PalrbaDlB-Moise    Co.,    Montreal. 
National  Machinery  A  Supply  Co., 
HamOtrm. 

n.    \^".    retrie.  Toronto. 
Chains,    Silent  and    Transmission. 

Jonas    A    Olaasoo,    MontreaL 
Mome    Chain    Co,.    Ithaca,    N.Y. 
Ple<Bi»»llle   Foundry,   PlesalaTflls,   Qbb. 

Chemists. 

Can.      Inspection     A     Testing     Labora- 
tories.   Ltd..    Montreal. 

Toronto  Testing   Laboratory.    Ltd.,   To- ronto, 

Clinnts,     Aero,     Automatic, 
Oarrln  Maehlas  Co..  New  Tork. 

Chucks.    Drill,    Lathe    and 
Dniveraal. 

John    Bertram    A    Sons    On.,    DoBlaa, 
r>nl.  _ 

Bnffalo    Fonts   Co..    Buffalo,    N.T. 
Can.    FalrbaatoJJoesa    Co..    Montnal. 

Clereland    Twist    L'>rtll    Co..    Clsnland. 
Ciuthman   <'huck   Co..    Hsrtfonl.   Conn. 
Gardner.    Robt.,   A   Son.    Montreal, 
Olranl     Machine    A    Tool    Co,,     Phila 

ilrllihlB.     !'• Wells    Brothers   Co..    Greenfleld,    Man. 
.Tacoba    Mfg,    Co.,    Hartfonl.    Coon. 
Ki-r     &     Goodwin,     Ilmnttonl. 
.\Ioiem    Tool    Co,.     Erie.     Pa. 
.Morse     T^rist     Drill     A     Machine    Co., 

New    Iledfonl. 
Natinnal     Machinery     A     Supply     Co.. 
Hsnilltnn. 

11.    W.    IMric.   Toi-onto. 
Skinner    Chuck     Co.,      New    Britain, Conn. 

D.      v..     Whiton     Machine     Co..      .^'^■^^ I.nndnn.     Conn. 
Wilt  Twist  Drill  Oo.  of  Canada,  Ltd,, 
Wslkerrllle.   Ont. 

Chncks,    Drill,    Automatic    and 
Ke.vless. 
Buffalo  Forge  Co..  Buffalo,  N,T. 

Chucks,   nine    Wheel. 
Gardner    Machine    Co..    Beldt,    Wta, 

Chnclclnjf     Machines. 
Garrin    Machine    Co.,    New    Tork. 
Girard  Machine  A  Tool  Co,,  Phila- 

delphia.   Pa. 
New  BrlUln  Machine  Co,,  New 

RHtaln.    Conti. 
Nlles  Bement  Pond    Co..    New    Tork, 
Turner    Marhlne    Co..    Dnnhurr.    Conn. 
Warner  A    Swasey   Co,,   CleTcland,   O. 

Clocks,    Time   and    AVntchman's. 
LIntz-Pnrter    r*o..    Toronto. 

Cloth    and    Wool    Pryers, 
Canada     Wire     A     Iron     Goods     Oo„ 
Hamilton.    Ont. 

SheJdons.    Limited.    Oalt. 

rititrhpB. 

Eastern    Machinery    Co..    New    Haren. Conn. 

Jones    A    Glassco.    Montreal. 
Owen    Sound    Irtm    Works    Co.,    Owen Sound. 

PofdHTe  Clutch  A   Pulley  Works,  Ltd,, 
Toronto, 

Coal     llandllnff    Machinery, 
Whiting      Foundry      Equipment     Co., 
Harrey,    IlL 

Coke    and    Coal, 

Hanna   A    Co..    M.    A.,   Clerelaad,    O. 

Collectors.     Pnenmatlc. 

Can.    Buffalo   Forge  Co..    Montreal. 
Rheldons.    Limited.    Gait. 

ComprcfcHors.    Air. 
Clereland     Pneirmatlc      Tool       Co.     of 

f^snada.    Toronto. 
TndcT>endent      Pneumatic      Tool      Co.. 
Chicago. 

M*-stfl     Mflchine    Co..     Pittshurr.     Pa. 
National     Machinery     A     Sutlply     Co., 

TTflrnilton. 
TT.    \v.    r.trip.  Toronto. 
Soiithwsrk     Fonndnr     A     Machine    Co.. 

Philarlelphla.    Pa. 
The  flmsrt-Tumer  Machine  Co.,  Hara- 

llton, 

Concpntratlntr    ylant. 

Gardner.    Roht..    A    Son.    Montreal. 

CoTicr*'te    Mixers. 
A.   R.    Williams   Maehy.   Co..   Tonmto^ 
Can.     FalT4>anVs-Mor»e    Co..     Montreal. 
NntioTinl     Machinery    A     Supply     Oo.. 

TTsrnllton. 

TT.    W.    Petrie.   Toronto. 

Concrete     Reinforcement. 

Canada    Wire   Goods    Mfg.    Co..    Ham- ilton. 

Condensers. 
Can.    Tliiffalo    Forge    Co..     Montreal. 
Mests     Msrhine     Co.       PittshorK       Pa. 
TTip  ̂ TTiart-Tiimer  Machine  Co.,  Ham- 

ilton 
Soothwsrk  Foundry  A  Machine  Co., 
Philadelphia. 

Wra.    Tod    Company.    Toimgstown,    O, 

Contrftctlne   Knploeers.    Electrical 
I>int7-PnrtPr    Co..    Toronto. 

rontrrtllers    and    Starters, 
Electric     Motor. 

A.    R.   Williams  MachT.  Oo,,  Itenoto. 
TT.    W      IMrio,    Toronto. 
Toronto     A     TTaraOton     Electric     Oo.. 

TTamlUon.    Ont. 
Convevor    Machinery. 

Boath.    W.    D.    &    Ron.    Toronto. 
Can.     Falrhanlr«-MoT«e    Oo..     Montreal. 
National  Machinery  A  Supply  Oo.. 

TTetnntrm      Ont. 
TT.    W     P.>trir     Toronto. 
PlewlsTine    Fonndrr      PlewlstlTle.    One. 

The  Smart-Tnmer  Maehins  Co..   Ham- ilton. 

Conine:    Mnchlnes. 
Can.    Buffalo   Forwe  Oo.,    MontreaL 
John    Bertram    A    Rons    On..    rHmdas. 
Natlonsl  Machinery  A  Supply  Co.. 

Ttamltton.     Ont. 
Nflea-Bement-Pond    Co.,    Hsrw    Toe*. 

ror»>lcp  nrnkes. 

Brmm  Boggs  C«..  Ltd..  Hamfltsn. Canada.  ^^ 

Steel    Bending   Brak*   Wka..   OHatham. 

Countius:    Machines. 
\V.   .\.    Duiant  Co..   Milwaukee,   Wis. 
National    Scale    Co,,    Chlcopee    Falls, 

Mass. C    J,    Root    0*.,    Biistol,    Conn. 

Countcrbores     and     Counterslnka. 
Clereland    Twist    UrUl    Co.,    Clereland. 
Morse  Twist  DrUl  A  Machine  Co- 

New    ne<iford. 
Pratt  A   Whitney  Co,,   Dundaa,  Ont. 
Wells     Bros.     Co.,    Oreentleld.     Maaa. 
Wilt  Twist  Drill  Co.  of  Canada,  Ltd,, 
Walkerrille,    Out. 

Counterwhafls. 

Balrd  .Machine  Co.,   Bridgeport,  Conn. 
Wells   Bros,   i^o.,   OreenOeld,   Mass. 

Country    Honse    LlKhtlng    and Cookinp. 

Can.     Blaugaa    Co.,     Montreal. 

Couplings. 

Can,   H.  W,  Johna-ManrUle  Co,,  Ltd., 
Toronto. 

Ea-stem    Machinery    Co..    New    Haven, Conn. 

Gardner,    Robt,,    A    Son,    MontrsaL 
Owen    Sound     Iron    Worka    Co,,    Owen 

Sound,    Ont. 

C-niipllngs,   Air    Hose, 
Clereland     Pneumatic      Tool      Co.     of 
Canada,     Toronto. 

Crabs,    Travelling. 
Owen    Sound    Iron    Works    Co.,    Ovan 
Sound, 

Cranes,    Locomotive, 
Northern    Crane   Works,    WalkerrOIe. 

francs.    Gantry, 

Northem    Crane    Works,    WalkervUlc 
Smart-Turner  Machine  Co,,    Hamilton. 

Ont. 
Whiting      Foundry      Equipment      Oo.. 

Harrey.    Ill, 

Cranes,    Goliath. 
Hert)ert    .Morris    Crane    A    Holat    Co., 

Ltd..    Toronto. 
Northem    Crane    Works.    WalkerrOIe. 
Whiting      Foundry      Equipment      Co., 
Harrey,    111, 

Cranes,    Hydraulic, 

Southwark     Foundry    &    .Macliiiie    Co  . 
Philadelphia. 

Wataon-StUIman   Co..    Aldene,   N.J. 

Cranes.    Pneumatic. 
Northern    Crane    Works,    Walkerrllle. 
WhlTIng      Foundry      Equipment     Co., 
Harvey,    III, 

Cranes,    Tost    Jib. 
Northem    Crane    Workl.    Walkerrllle. 
.Smart-Turner   Machine  Co.,    Hamilton, 
OuL 

Whiting      Foundry      Equipment     Co., 
Harrey,    111. 

Cranes.    Portable. 
Northem    Crane    Works.    Walkerrllle. 
Whiting      Foundiy      Equipment      Co.. 
Harvey,    ni. 

Cranes.    String   Jib. 
Northem    Crane    Works.    Walkervflle. 
Smart-Turner  Machine  Co..   Hamilton, 

Ont. 

Whiting      Foundry      Equipment      Co,, 
Harvey,    111, 

Cranes,    Transfer. 
Northem    Crane    Works.    Walkerrllle. 
Smart-Turner  Machine  Co.,    Hamilton. 

OnU 

Whiting      Foundry      Equipment      Co.. 
Harvey,    m. 

Crnncfs.    AVall. 

Northern    Crane    Works.    Walkarvllle. 
Smart-Tumer  Machine  Co..   Hamilton. 

f)nu 

Whiting      Foundry      Equipment     Co., 
Harvey,    HI, 

Cranes.     Travelling    Electric    and 
llnnd     Power. 

.Mlifiiio,.    Machine    Co..    .Mliiin.-c     O. 
Dominion     BrVVe    Co..     Montreal. 
Nile*  RementPond    Co..     New    Tork. 
Northem    Crane    Worka.    WalkervUlc. 
Whiting      Foundry      Equlpltaent      Co.. 
Harvey.    HI. 

Crane.     Chain. 

Northern    Crane    Works,    Walkervflle. 

Cranes,    All    Kinds. 
Northem    Crane    Worka.    Walkerrllle, 
Owen    Sound    Iron    Works    Co.,    Owen 

flonivl.     OnU 
Sonthwork    Foimdry    A    Machine    Co.. 
Philadelphia. 
TTsrrey.     m. 

Whiting      Foundry      Eqnlpment      Oo.. 

Crank    Pin    Tnrnlnir    Machine. 
Nilfe-Bement-Pond    Co.,    New    Tork. 

Crimp**.    Leather. 

Oratxm  A  Knight  MfC.  Co.,  MoDtreal. 

Cupolas. Can.     Buffalo    Forge    Co.,    Montreal. 
Northei-n     Crane    Works,    Walkerrllle. 
II.    W  .    I'ctrit,    Toronto. 
Sheldons,    Ltd,,    Ualu    OnU 
Whiting      Foundry      Equipment     Co.. 

Harvey,    IIL 

Cupola    and    Blast    Gate    Blowers, 
Can,   Sirocco  Co.,   Ltd,,   Windsor,  Ont. 

Cupula    Blast    Gauges   St   Blowers. 
Sheldons,    Ltd,,    GalU    OnU 

Cutters,  Angle.  Tee  Iron  and  Bar. 
Can.     Buffalo    Forge    Co.,    Montreal. 

Cutters,    Flue, 
Independent      Pneumatic      Tool      Co., Chicago, 

Cleveland      Pneumatic     Tool      Oo,      of 
Canada,    Toronto, 

Cutters,    Pipe. 

Can.    Fairbanks-Morse    Co.,    MontieaL 
A,    B,    Jardine   A   Co,,    Hespeler,    OnU 
Trimout    Mfg.    Co.,    Roxbury,    Mass. 

Cutting  Compound  A  Cuttlns  OIL 
Can.     Economic    Lubricant    Co.,    Mont- real. 

Can.    Oil   Companies.    Toronto. 
Cataract    Refining    Co.,    Buffalo,    N,T. 
Crescent    Oil    Co,,    New    Tork, 
Racine   Tool   A   Machine  Co.,    Badne. 

Wis, 

Cutter  Grinders  and  Attachments 

Ctnciimati   MUllng   Machine  Co.,   Cin- cinnati. 

Garvin    Machine    Co.,    New    Tark. 
Giraoi     Machine    A    Tool    Co.,    Phlla 
delphia.    Pa, 

Cutters,    Milling. 
A.   R.   WiUiama   Machy.  Co.,  Tonnta 
Can.    Fairbanka-Morse    Co.,    Uootnal 
Cleveland    Tv»ist    Drill    Co,,    Cleveland, 
Garvin    Machine   Co.,    New    Tork. 
Morse   Twist    Drill    and    Machine   Co,, 

New    Bedford. 

IT.    \V.    Petrie,  Toronto. 
Tabor   Mfg,   Co,,    PhUadelphU.   Pa. 
Pratt  A  Whitney  Co,,   Dundaa,  Oat. 
WUt  Twist  Drill  Co.  of  Canada.  Ltd., 

Walkerville,    OnU 

Culting-off   Machines, 
Armstrong    Bros,    Tool    Co..    Cfcloaio, 
John    Bertram   A    Sons   Co.,   Dundaa. 
Can      Fairbanks-Morae    Co..    MontreaL 
Espen-Liicas    Machine    Wks.,    Philadel 

phia.    Pa.  ,,     ̂ 

Foss   A    Hill    Machy.    Co.,    Montreal, 
Garlock-Machinery,    Toronto. 
Garvin  Machine  Co.,  New  Tork. 
Girard     Machine    &    Tool    Co.,     Phlla 
delphia.    Pa.  „  «  -■ 

Geo,     Gorton     Machine    Co,,     Badne. Wis, 

Huribut,    Rogers   Machinery  Co.,  South 
Sudbury,  Mass. 

John     H,     Hall     A     Sons,     Brantford. 

Nutter  A   Barnes  Co,.   Hhudale,   N.H. 
II.    \V.    Petrie,   Toronto. 
Pratt    A    Whitney    Co..    Dimdae.    On* 
Tabor   Mtg.    Co.,    Philadelphia,    Pa, 
L,    S,    Starretl    Co.,    Athol,    Masa. 

Damper    Regulators, 

Can,    Fairbanks-Morse   Co,.    Montreal. 

Derricks. 

Dominion    Bridge    Co..    Montreal. 
Wilt  Twist  Drill  Co.  of  Canada,  Ltd.. Walkerville,    OnU 

Designers,    Special    Machinery, 

Balrd  Machine  Co,,   Bridgeport.  Conn. 

Dies   and    Die   Stocks, 

Armstrong  Mfg.  Co..  Bridgeport.  Conn. 
Banfleld.    W.    H.    A    Son.    Toronto. 
Butterfleld    A   Co..    Rock    Island.    Que. 

Brown.    Bogga   &   Co..    Hamilton.    OnU 

Can.    Fairbanks-Morse    Co..    Montreal. 

Duncan    Electrical    Co..    MontreaL 

Gardner.    RobU.    A    Sou,    Montreal 
Greenfield     Tap     A     Die     Corporation. 
Greenfield.     Mass, 

A.    B.    Jaidine   A   Co..    Hespeler.    OnU 
.Matthews.    J.     n.,    &    Co..     Pittsburg. 

P.I 

Modem    Tool    Co.,    Brie,    P«- 

Morse    Twist    Drill    and    Machine   Co., 
New   Bedford. 

H.    W.    Peliie.   Toronto.   „_..-., 

Pratt    A    Whitney    Co..    Dundaa,    Ont, 

Wiley    A    Russell,    Greenfleld,    Maaa. 

Dies    for    Bit    Brace    Tse. 
Wells    Brotheta  Co..   Oreenfleld,   Maaa, 

Die     Sinkers. 
Garvin    Machine    Ca,    New    Tart. Dies    for    Machines.  „  ..     „ 

WeUs   Brothers  Co..    Qreendeld.    Maaa. 

Die    Sinking    Presses.    Hydranllo. 

Chariea  F.   Elmea  Fug.   Wort,.  Chicago Wataon-Stlllraan  Co..    Aldene.   K.J. 

Dies.    Self-opening. 

Duncan     Electrieal    Co.,    Montreal, 
Geometric    Tool     Co.,     New     Haven, 
Greenfleld     Tap     A     Die     Omwontian. 
Greenfield.     Mass, 

I,andls   Machine  Co..   WavnestNim.   Pa. 

Malthens,    .1.     H..     &    <"o.,     Pittshurc. Modem    Tool    Co..    Brio,    P»-    _  ̂   .. 

MurAey  Maidilne  A  Tool  Col,  Detroll 
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THE    "OLIVER"    16-INCH 
HEAVY    DUTY 

ENGINE  LATHE 
POWERFUL 

DOUBLE  BACK  GEARED 

QUICK-CHANGE  GEAR  BOX 
THREAD  CUTTING 

EARLY  DELIVERIES 
Write  lor  Engine  Lathe  Bulletin  No.  47 
Write  for  Turret  Lathe  Bulletin  No.  47T 

Oliver    Machinery    Co. 
Grand  Rapids,  Michigan,  U.S.A. 

IN  STOCK 
Nil.  10  ]]an>ch  .AFuItiple  Spindle  Drill. 

4'  Cineiiiiuiti  Bickfonl  Plnin  Radial  Drill. 

(V  We.-teni   Full  rniver.~al  Radial  Drill. 

Nil.  l-'!  ilriiwn  &  Sharpe  Spur  and  Bevel  Gear Cutter. 

:!(;■■  X  ti"  Ciild  it  EluThardt  Spur  Gear  Cutter. 

.")()"  X  10"  (iould  k  I'^lierliardf  Spur  and  l'>evel ( ''v\w  ( 'utter. 

It)"  Bilgrani  (lear  Shajier. 

No.  2   lieaiuan  I'v:  Smith    Horizontal  and  Ver- 
tical Miller. 

20"  X  n'  Sellers  Engine  Lathe. 

No.  2  Cincinnati  Uni\'er.-al  Milling  Machine. 

(.)"  Stoi'xer  Pipe  Machine. 
22"  X  22"  X  .')■  Pond  Planer.  1  head. 

24"  X  24"  X  6'  Pond  Planer  with  1  head. 

4S"  X  4S"  X  12'  Pond  Planer  with  1  head. 

Write  or  wire  for  prices, 

Marshall  &  Huschart  Machinery  Co. 
CHICAGO 

SOME  GOOD  ONES 
TLRRET    I-.4THES 

3 — -i"   Gislioll   motor   ilrive 
1—24"    Stfiiile    belt   drive 
1 — No.  -  Wi'rner  &  Swase.v  bulluw  hexagon 
1 — 22"    Billiard    combination 
2 — 2"  X  24"  Jones  tSc  Lamsou  cone  type 
1 — 214  X  24"  .Tones  &   Lamson  geared  head 
1 — 20"  Garvin   hack  geared 

SCREW  M.4CHINES 

1 — Pearson    l'/'"   antoinatic  ehuik   and   wire f.  ed 

1 — ^Pratl    ck    \Yhitne.v    1"    automatic    chuck and  wire  feed 
1 — Brown    &    Sharpe    No.    0     Haiiil     Screw 

Machine 
1 — ^Brown  &  Sharpe  No.  01)  automatic 
1 — Browu  &   Sharpe  No.  1  automatic 
1 — Brown  it   Sliarpe  No.  2  automatic 
1 — Cleveland  vi"— Hi"  automatic 
1 — Cleveland   %" — %"  automatic 
1 — Cleveland    '\W'   automatic 
2 — 2Vi"   Cleveland   automatic 
2—2%"  Cleveland   st.vle  "B"  automatic 

L.VTIIES 

1— CO"  X  Z2V2  Pond  geared  head 
1 — IS"    X    IC    Schumacher    &    Boye    gearcil 

head 
]_36"  X   16'  Walcott  &  Wood 
1—32"   Bradford   heavy   duty 
1— 28"  X  14'  New  Haven.  D.  B.  fi. 
1 — 24"-40"   X   12'    McCabe   double   spindle 
1—21"   X    14'    Bradford    D.   B.   G..    blocks   to 

make  swing  27" 
1—20"  X   12'   LoBlond,  D.B.G. 
1 — 20"  X  .S'  Lodge  &  Shipley  with  taper 
3—20"  X  10'  Blaisdcll 
1— IS"  X  10'  Schumacher  &  Boye 

1—16" 
1—].')" 
1—14" 
1—14" 

X  0'  Cincinnati 
X  1;'  Blaisdell  with  taper 
X  fi'  CarroIl-.Tamieson 
X  ".'  Pratt  *   Whitney 

Cl     ll 

L.VTHES    {continued) 
-14"  X  6'  Hendev 
-11"  X  .5'  Star 
-10"  X  5'  Pr.itt  &  Whitney 

BORING   MITELS 
-CO"  ColliMni.  2  heads 

-12"  King.    W    condition.    2    Ilea 
-42"  Bullard.  1  swivel  and  1  Inn 
-42"   Wais  ,*L-   King.  2   heads 
-.tO"   Niles  Pullev  Borer 
-42"  Niles  Car  Wheel  Burer 

rl^,\>'ERS 
-02"  X  54"  X   12'  Gray,  2  head- 
-5C"  X  AW  X  ̂ ^'  Beluipr,  1   head 
-42"  X  42"  X  12'  New  ITaven.  1  he.arl 
-4""  X  4""  X  14'  n  &   n.  open   side 
-.1!!"  X  3C"  \  14'  Cincinnati.  4  hearts 
-3C"  X  ■/.{■"  X  12'  Cincinnati.  2  heails _,,^.,  ̂   OR"  ̂   «■  Wheeler 

-V"   X   2C"   X   C   Pond 
04"  ̂   04-   ̂   n'   Pond 

-24"  X  24"  X  7'  Grav 
-24"   X   24"   X   (■•■   Grav 
-24"  X  24"  X  4'  Gray 

Sir.\PERS 

-^■2"  Walrott  triple  geared 
-2C"  Putnam   triple   geared 
-24"  Cincinnati  crank  B    <^. 
-20"   .4merii'an    I'rnnk   B.G. 
-1S"   Barker   &•    Chard    crank 
-IC"   .\mcrican    crank 
-1C"  Walcctt  crank 

-VS"  Kendev  fvir-ti-ai 
14"  Pratt  &  Whitney 

R.\ni.4I.    DRII^LS 
-.1'   Preses  TTniversal 
-5'    Western    T'niversal 
-4'   Bickford    plain 
-Mi.j'   .\inpricrin,  speed  liox  drive 

R.\I)I.\L   DRILLS    (continued) 

1 — ."/   Kosilit  k — national   pattern 
1—2^'   P'osdick — Tiational   pattern 

UPRIGHT    DRILLS 
1 — ."iO"   Prentice   Bros. 1 — .':!4"    Barnes 

1 — 32"    Meclianics 
1-32"    Hamilton 

1 — 32"  Clncir.nati  with   taper  attachment 1 — 2S"    Hamilton 
1— 20"   Barnes 
1—24"    Hamilton 
1 — 22"  American 

Large  stock   smaller  drills 
Several   multiple  spindle  drills 

POWER    PRESSES 

1— Punch    and    Shear,    36"    throat,    capacity 

1%   X   1%" 

1 — Punch   and   Shear,   No.   IIV-   Williams  & 

White 1 — No.  5  Ferrar-ute  Punch  Pn  ss 
1 — No.  P3  Perracute  Punch   Press 
1 — No.  Mo  .\nierican   Can   Co.,  geared 
2 — ^No.  4  American   Can   Co.,   imdinable 
1— ,No.  3  Toledo,    inclinable 
1 — No.  IS  Bliss,  inclinable 
1 — No.    0.5    Bliss,      straight      sided      double 

crank 1 — .No.  1  Bliss  Toggle  Drawing  Press 
1 — No,   n.A.G.  Ferracute  Double  Action 
1 — No.  21    Consolidated  Horn   Press 
1 — Bliss  Horn   Press 

Variety    smaller    presses 

MISCELLANEOUS 
(.)ur  stock  of  miscellaneous  machinery  is 
very  complete  -and  will  appreci.ite  your 
incpiiry  for  anything  in  the  iron  and  brass 
working    machinery    liiu. 

The  H.  A.  Stocker  Machinery  Company,   ̂ ^^cHicAG6"''rLL/* 
//  what  you  want  is  not  adverthcd  in  th'nt  ixj^ne  ron-vilt  the  Ihujerx'  Dirertorii  at  the  back. 
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Dies,    OpeiiiHE- 
W.     H.     BanfleJd    A    Son*.    Tnp»int«. 
C«n.     Falrbankv  M  or«     Co..     M  »>nt  n.'al. 
Duncan      Electrical     Co.,      M«K»trval. 
Or*enflelfi     Tap     A     Die     Corvoratioo. 
Ore«DtleM.   Mass. 

A.   B.  Jawline  &  Co*.   Hwpeler.   OnL 

Landts  Macliine  Co..  Wayneihoro.   I»a, 
M.itlluws.    J.     II..    &    *'o-.    IMlI^lmiv. 

Uo4«ni    Tool    Co..    Brie.    Pa. 
Murchey    Macliine    &     Tool    Co..     De- 

troit. ^^ 
Pratt   ft    Whitney  Co..    Diindaa.    Ont. 

DIra   for   Screw    Platea. 
Well*   Brothers  Co.,    Oreenfleld.    Maas. 

Dies.    Slipct    Metal    Worklna:. 
E.    W     Bll«   Co..    Brooklyn.    N.T. 

Brown'.    BogK»   ft  Co..    lUmUton.   Can. 
Diea.    ScrewH   nnd   Thread. 

.\rmMrons  Xifg.  Co.,  Briilgeport.  Ocmn. 
Grwnflell     Tap     ft     Die     CorporaUoB 
OiwnfleM.    Maiw. 

LandU  .Machine  Co..   Waynesboro,  Pa. 
Modern    Tool    Co..    Erie.    Pa. 
Murrliey     Machine    ft     T<H)1    Co..     i^e 
troit 

DI«r*.    I..eath('r.    
Oraion   ft    Knight  Mfg.  Co..   MoBtwaL 

DranKlitsinnn'*    TooIk.        ̂   „      „. 
P^ntmert     MfR.    Co..    Waynesboro.     Pa. 

Draft.    >le<'hanlcal. 

W     n.    Banfleld    &   SnnH.   Toronto. 

ButterflHd    ft    Co..    Rock    Wand     Qne. 

Can.     B'lfTalo    Forae    Co..     Montreal. 

Can.     Simoro    Co..    Winder.    <^nt. 

A     B.    Jardlnc    ft    Co..    Hesp^ler.    Ont- 
Prntt    ft    WhItTWT    *^"-,.*^";il?^    ̂  
ShcWons.    Mmited,    Oalt.    Oat. 

Ilrift   Bolt    Cuttera, 

ClPTPland     PneumaUc     Tool     Co.     *f 
Canada.    Toronto. 

Drill    PreiiRes. 
Baker    Bros..    Toledo.    O.  „^^f^^ 

W  F  A  J'>hTi  BamM  Co..  Roekfortl
. 

Cn'yy.  "BufTMo  Forff^  Co  'Jon.^'-'**^;. „ 
Colbnm    Machine    Tonl    Co..    Fiankhn.

 

F^'  &  Hill  Machy.  ̂ f>"  .^'""J'^'^^, 
Hill.    ri«rke    ft    Co.    of    Chicago.    Chi- 

O^ii   Machine   Co-^^N*"."  ̂ <»^%vna 
Girani    Mar-bine    &    Tool    Co.,    PhUa- delphia.    Pa.  . 

Nile"- Bern  Ant -pond    Co..    New    Yotk. 

H     v..    Prlrie.   Toi-onto. 
A.    R.    Wtlliams    Machinery    Co..    u 
ronto. 

DrilliTie    Mafh'nes.    l,«icomotlTe 
anH     \SnUln1e   Snindlo 

Amalcamated       Machy.       Corporation. 
Chicaco.   til. 

'      Bfther    Bros..    Toledo.    O 
Barae?*    Pril!    Co..    Rockford.    Ul, 
John    Bprtram    A    Sons   Co..    Dundas. 

Can.    Buffalo    Fonre    Co..    MontreaL 

Can.    Fairhankt*- Morse    Co.,    MontreaL 

Colbum    Machine   Tool    Co..    Franblm. 
Pa. 

Gar'iick-Machinery.     Toronto. 
Garvin    Machine   Co..    New    York. 

.    Ginird     Mar'hine    &    Tool    Co..    Phila- 
delphia.   Pa.  „        ,        «  * 

-  A.    B.    .Taniine   A    Co.,   HMpeler,    Ont. 
Nilpo-BpTTiPTit-Pond    To..    New    York. 
H.    \\.    IVtrio.    Toronto. 

Orillirs    Xfachinre.    RacUal 
and    Turret. 

Baker   Bros..   Toledo.   O. 
Barnes    Drill    Co.,    Rockford.    111. 
John    Benram    A    Sons   Co..    Dundas. 
Can.    Fairbanks-Morse   Co.,    Montreal. 
Motch    &     Uerryweather    Machy.    Co.. 

ClPTeland.    D. 
Nile^-BPTTipnt-Pond    ^n..    New    York. 
H.    W.    Pftrie.    ToiY>nto. 
Turner    Machine    Co..    Danbury.   Conn. 

Drilling    MachineH.    Sen§ltiTe. 
Baker    Bros..    ToIe<1o.   O. 
W.    F.    &   John    Barnes  Co.,    Rockford. 
Can.    Fairbanks-Moree   Co..    MontreaL 
Niles  Bement-Pond    Co..    New    York. 
Rockfcrd    Machine  Tool   Co..   Rockford. 

DrllUng'  Ma4*htne8,  Upiig^ht 
aod    Horizontal. 

Amalsamated       Machy.       Corporation, 
Chicago,    111. 

Baker   Bros..   Toledo,   O. 
Bamea    Drill    Co..    Rockford,    111. 
Colbum  Mach.  Tool  Co..   Franklin.  Pa. 
A,    R.    Williams    Machy.   Co..   Toroato 
W.  F.  A    John    Bamea   Co..    Rockford. 
John    Bertram    A    Sons   Co.,    Dundas. 

GarlocU-.Mactiinerj",     Toronto. 
Glmrd    Machine    A    Tool    Co..    Phila- 

delphia.   Pa. 
A.    B.   Jardine   ft   Co.,    Hespeler.    Ont, 
Rockford    Machine  Tool   Co.,   Rockford. 
R.    .McDowgall   Co.,   Oalt. 
Motch    &    Merryweather    Machy.    Co.. 
CleTeland.   O. 

Nile*  Benient-Pond     Co.,     New     York. 
It.    \Y.    Petiie.    Toi-onto. 

Drflltn;    Posts. 
Keystone   Mfg.   Co..   Buffalo,  N.Y. 

Drills,  Bench. 
W.   F.  ft  John  Barnes  Co.,  Boekford. 
Can.    Buffalo    Fom*    Co. ,    Montreal. 
Can.     Fairbankj- Morse    Co.,     Montreal. 
Pratt    ft    Whitney    Co..    Dundas.    OnU 
United     States     Electrical     Tool     Co. 
C^ncinnatL 

DrilN,  Blacksmith  and  Bit  Stock. 

Can.    Buffalo    Forge    Co..    MontreaL 
CKtelaud    T\Tlst    Drill    Co..    Cleieland. 
A.    B.    Jardine   A    Co.,    Hespeler,    Ont. 
Morse    Twist    Drill    and    Machine    Co.. 
New    Bedford. 

H.    W.    I'l  trie.    Toi-onto. 
Wilt  Twiat   Drill  Co..  of  Canada,  Ltd.. 

Walki-nrille.    Ont. 

Drillw.    Centre. 
Clereland    Twiat    DrUl    Co.,    CleTcland. 
Morse    Twist    Drill    and    Machine    Co. 
New    Retlford. 

Pratt    A    Whitney   Co..    Dundas,    Ont. 
L.    S.    Stnrrett   Co.,    Athol.    Mass. 
Wilt  Tffi.'*t   Drill  Co.,  of  C-anada.  Ltd., 

Walkorville.    Ont. 

UrlPM  Corner   (Pneumatic). 
Clert'land      Pneumatic      Tool     Co.      ol 

Canada.    Toronto. 

Drills.   Ele<'trlc   nnd    Portable. 
A.    R.    Williams   Machy.    Co.,   Toronto. 
Can.     Iliiffalo    Forge    Co..    Montreal. 
Nile*  Bemenl-Pond    Co.,    Now    York. 
11.    W.    IVtiic,    Toronto.  ^    ̂  

Stow    Mfg.    Co.,    BInghamton,    N.Y. 
United     State-*     Electrical     Tool     Co., 
Cincinnati.    O. 

Drills,    lllch    Speed. 
Baker   Br^..   Toledo.    O. 
Clereland    Twi>t    Drill    Co.,    Cleveland. 
Can.     Fftir)>ank-J  Morse     Co..     Montreal. 
Morse    T^^'ist    Drill    and    Machine    Co., 
New    RMford. 

W.   F    A  John   Barnes  Co.,   Rockford. 
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rnthnrines.     Ont. 
Wilt  Twist   Drill  Co..  of  Canada.  Ltd.. 
Walkprvllle.    Ont 

Drills.  Multiple  Spindle. 
Pratt    ft    WhftneT    Co..    Dundas.    Ont. 
Nilee-Bpment-Pnnd     Co.,     New     York. 

I>rill«.   Oil   Tnhe. 
CleTPland    Twiot    Drill    Co..    Cleveland. 
Morse    TVlit    Drill    and    Machine    Co. 
New    Bedford. 

Drill  IB.    PnenmatlC. 
John    F.    All^n    Po..    New    York. 
Clf^Tolnnd      Pnp'imatic     Tool      Co.      of 

rwnnds.    Toronto. 
IndertpTident       Pneumatic      Tool      Co.. nhtrniro.    nt. 

Niles-Bement-Pond    Co..    New    York. 

DrilU.    Ratrliet   and    Hand. 

Arm-^tronff    Bros.    Tool    Co..    Chicaeo, 
fan.     Bnffslo    Force    Co..     Montreal. 
Can      FaIrhflTiV'5-Morop    Co,.     Montreal. 
ClpTeland    Twl^t    Drill    To.,    rieveland. 
A.    B.    .Tnrdinp    *    Co..    Hp<tTiPler.    Ont. 
Moi^p    TwHot    Drill    and    Machine    Co.. 

H.    W.    Prtrip,   Toronto. 
Pratt    A    WhltTiPT    Co..    Dnndaa.    Ont, 
Wilt   Twiat   DHT    To.   of  Canada.  Ltd., 

WslkprrilV.     Ont. 

Drills.    Roek. 
A.    R.    Williams   Machy.   Co..   Toronto. 
Cleveland      Pneumatic     Tool      Co.      of 
Canada.   Toronto. 

DiilN.    Trark. 
Cleveland    Twiat    Drill    Co..    Cleveland. 
Mone    Twiit    Drill    and    Machine    Co.. 

New    Bedford. 
WUt   Twist    Drill   Co.   of  Canada,  Ltd.. 

Walkerville.    Ont. 

Drills,    Twist. 
Armstrong.      Whltworth      of      Canada. 

Ltd..    Montreal. 
Can.    Fairbanks- Morse    Co..    Montreal. 
Cleveland    Twist    Drill    Co..    Cleveland. 
John     Morrow     Screw     Co.,     IngersoU, 
Ont. 

Morse   Twist    Drill   and    Machine   Co.. 
^Vw    B».Iford. 

H.    W.    Pctric.    Toronto. 
Pratt    A    Whitnt-y    Co..    Dundas.    Ont. 
Wilt   Twist    Drill    Co.   of  Canada.  Ltd.. 

Walkerville,    Ont, 

Drill     Holders. 

Wells    Brothers   Co.,    Greenfield,    Mass. 
Drill    Sockets. 
Modem   Tool   Co.,   Erie,    Pa. 
Morse    Twist    Drill    and    Machine   Co., 
New    Bedtord. 

WUt  Twist   Drill   Co.  of  Canada,  Ltd., 
WalkervUle.    Ont. 

Drying  Appliances. 
Can.     Budalo    Forge    Co.,    Montre*!. 
Can.   Sirocco  Co..    Ltd.,   Windaor,  Ont 
Sheldons.    Ltd..    Oalt,    Ont, 

Drying    Out    Barrels. 
Balrd  Machine  Co.,  Bridgeport,  Conn. 

Dr.ving    Ovens, 
Oven     fCQulpment    &    Mfg.    Co.,    New 

Haven.   Conn. 
Whiting      Foundry      Equipment      Co., 

Harvey.    111. 

Dump    Curs. 
Can.    Fairt>anks- Morse    Co.,    Montreal. 
National     Machinery     ft     Supply     Co., 

Hamilton.   Ont, 
Owen    Sound    Iron    Works   Co.,    Owen Sound. 

PlessisvUle    Foundry,    PlesslsTlllfl,   Qne. 

Dust   Separators. 
Can.    Buffalo    Forge    Co..    Montreal. 
Sheldons.    Ltd..    Gait.    Ont, 

Dust    Arresters    (for   TiimbllnE .MiiiH). 

Whiting  Foundry  Equipment  Co., 
Harvey,  111. 

Dynamos  and  Electrical  Supplies. 
A.  R.  WUliami  Machy.  Co.,  Toronto. 
Can.  Fairbanks-Morse  Co..  Montreal. 
Lancashire     Dynamo    and    Motor    Co., 
LU..  Toronto. 

11.    W.    IMiii'.    Toronto. 
Toronto    ft     HamUtoa     Electric     Co.. 

Hamilton.    Ont. 

Electrical    Supplies. 
Dnncnr    Blec-trioal   Co.,    Montreal. 
Lintz-Porter  Co.,   Toronto. 

Elevator  Enclosures. 
Canada      Wire     ft      Iron     Goods     Co., 

Ilarailton,    Ont, 
Dennis    Wire   A    Iron    WovJib.    London, Ont. 

Elevating  and   Conveying 
Machinery. 

Can.    Mathews    Gravity    Co..    Toronto. 
Plettslsville    Foundry,    Plessiaville,    Que. 

Emery    Grinders    (Pneumotlc). 
Cleveland      Pneumatic     Tool      Co,      of 
Canada.    Toronto. 

Stow    Mfg.    Co.,    BInghamton,    N.Y. 

Emery   and    Emery    Wheels. 
Caa.    Fairbank»-Morse  Co.,   Montreal. 
Canadian  Hart  Wheels,  Hamilton, 

Ont. Foni-Smith    Machine   Co.,    Hamilton. 
Garvin    Machine    Co.,    New    York. 
Girard  .Machine  A  Tool  Co..  Phila- 

delphia.   Pa. 
H.    W.    p.  trie.    Toronto. 
Stevens.    F.    B.,    Detroit,    Mich. 

Emer.v   Wheels,   Dressers  and 

Stnnils. Canadian      Hart      Wheels.      Hamilton, 

Ont. Gardner,    Robt.,    ft    Son,    Montreal. 
Genoral    Supply   Co.    of    Canada.    Ltd., 
Ottawa. 

National     Machinery    &    Supply    Co. 
Hamilton,    Ont, 

Norton    r'o..    Woreeater.    Maas. 
Tl.    W.    Peine.    Toronto. 

Enierv  M'lieel   Safety  Flanges. 
Canadian      Hart      Wheeln.      Haraifton. Ont. 

Enameline    Ovens. 
Oven     Equipment    ft    Mfg.    Co.,     New 
Haven.   Conn. 

Engines,   Corliss,   Componnd, I'linipinir. 

Mesta    Machine    Co.,    Pittsburg,    Pa. 
Wm.    Tod    Company.    Youngstown.    O. 

Enfirines.  Ga^  and  Gasoline, 
<'an.    Fairbanks-Morse  Co..   Montreal. 
.Tones    &    Glnssco,    Montrpal. 
Mesta    Machine    Co..    Pitt-^burg.    Pa. 
National     Machinery     &     Supply     Co.. 

Tipmilton. 
7T.    W.    Pelric,   Toronto. 
V^'m.    Tod    roronany.    Yonngstown.   O. 

Engines.  Hori7ontal  and  Vertical. 
ran.    RtifTalo    Fonre   Co..    Montreal. 
Pan.    Sirocco  Co..   Ltd..   Windsor.   Ont. 
Me"ta    Machine    Co..    Pittsburg,    Pa. 
IT.    \V.    Pftrio,    Toronto. 
Sheldons      Ltd.,     Oalt.     Ont. 
A.    R.    Winiams   Mnchv.   Co..   Toronto. 
Wm.    Tod    Co. ,    Youngstown.    O. 

Engines.    High-Speed,    .^ntomatlc. 
Can.    Buffalo    Forge   Co..    Montreal. 

Eneines,   Steam. 
Can.    Buffalo    Forge   Co.,    Montreal. 
G'^m^ra]  Supply  Co.  of  Canada.  Ltd., 

Ottawa. Meata    Machine    Co..    Pittsburg,    Pa. 
K.    W.    Petrie,    Toronto. 
plps^aville    Foundry.    PlesslsrlUe.    One, 
Soiithwark  Foundry  &  Machine  Co.. 

Philadplphia.    Pa. 
Wto,    Tod    r.-.mpanv.    Yonntrstovm,    O. 

Engines,    Stationary    and    ̂ larlne. 
Sonthwflrk     Foundry    ft     Machine    Co., 
Philadplphia.    Pa. 

Entrinrering   Books. 
The     MaoLean     Publiehlmr    Co.,     Ltd.. 
Toronto. 

Engraving    Maelilnen. 
G»>o.  Gorton  Machine  Co..  Racine. Wis. 

Elevators   and  Buckets. 
Fs'tprn  Machinery  Co..  New  Haven. 
Conn. 

Whit  Ins;      Foundry      Equipment      Co.. 
Harvey.    Til. 

EnnJnment    Shop. 
Palrd    Machine    Co.,    Bridgeport.  Conn. 
Garvin    Machine    Co..    New    York. 
Wm,    Tod    Co  .    Youngstown.    O. 

Esetitchcon    Pins. 
Parmenter  ft   Bulloch  Co..  Gananoque. 

Evaporators'    Machlner.v. 
Brown,    Boggs   ft   Co..    Hamilton.   Can. 

E X ha iimI     II eadH    and    H oods. 
Can.    Buffalo    Forge    Co.,    Montreal. 
Can.    Steel    Producta    Co.,    Montreal. 
Can.    Fairbanks- Morse    Co..    Montreal. 
Sheldrns.    Ltd.,    Oalt,    Ont. 

Exhausters. 

Can.    Buffalo    Forge    Co.,    Montreal. 
Can.   Sirocco  Co..    I^td..  Windsor.  Ont, 
H.    \V.    Petrie,    Toronto. 

Experimental    Machinery. 
Owen    Sound    Iron    Works    Ca.,    Oweo 
Sound. 

Extractors.   Ingot. 
Mesta    Machine    Co..    Pittsburg,    Pa. 

Fans. 

Can.    Budalo   Forge   Co..    Berlin,    Oai- 
Baird   Machine  Co.,    Bridgeport,   Coon 
Can.    Sirucco  Co.,   Lltl.,    U  indsor,    Oni. 
Lintz-i*orter    Co..    Toronto. 
i'lbtisidvUie   Foundry,    i'lmslsrille,    Que. Sheldons,     Ltd.,    Gait,    Ont. 

The  Hmart-Tumer   Machine  Co.,   Ham ilton. 

I'"eeci     Water     Heaters. 

Can.    Kairbank8-Mur»e   Co..    Montreal. 
The   Smart-Turner  Machine  Co..   Ham- 

ilton. 

Fence,    Iron    Factorj*. Canada      Wire     ft      Iron     Goods     Co., Hamilton.    Ont, 

Dennis  Wire  ft    Iron  Works  Co.,  Ltd.. 
London,   Canada. 

Standard    Tube    ft    Fence   Co.,    Wood- 
stock,   Ont. 

FileH. 

Delta    File    Works,    Philadelphia,    Pa. 
Nicholson    File   Co..    Port    Hope,    Ont. 

Fire    Alarm    Apparatus. 
Lintz-Porter    Co.,    Toronto. 

Fire    Brick. Elk    Fire    Brick    Co.,    Hamilton,    Ont 

Fire    Extinguishers. 
Can.      H,      W.      Johns-Manvllle      Co., 

Limited.    Toronto. 
General    Supply    Co.    of   Canada,    Ltd., 

Ottawa. 
I'ire    KBcapes. 

Canada      Wire     &      iron     Goods     Co.. Hamilton,   Ont, 

Dennis    Wire   &    Iron    Works,    London, Ont. 
Flash    Lamps. 

Lintz-Porier    Co.,    Torcmto. 

Flexible  ahafts. 
Chicago    Flexible    Shaft    Co.,    Chicanw, 

Stow    Mfg.    Co.,    BInghamton,    N.Y. riumes.  _ 

Toronto    Iron    Works,    Ltd..    Toroat*. I- Mot   Valves. 

Smart -Turner    Mach.    Co.,    Hamilton. 
Forges.     Hand.    etc. 

Can.    Buffalo    Forge    Co.,    MontreaL 
Independent      Pneumatic      Tool      Co., 
Chicago,    111. 

National     Machinery     ft     Supply     Co., 

Hamilton. Sheldons,    Limited,    Gait,   Ont- 

Forgings,    Drop,   Automobile   and Loi  oniotive. 
Btiiis.   H,.    W..   Co.,   Brooklyn,   N.Y. 
Canadian     Billings    ft    Spencer.     Ltd.. 
Weliand. 

Mesta    Machine    C^^..    Pittsburg,    Pa- 
Steel    Ci>.    ot    Canada,    Hamilton,    Ont. 
J.    H.    Williams    Co.,    BruuKl>u,    N.lt. 

1- urging    Haiuiiiero.    Bell-Driven. Bli^,    i:^.    VS .,    Co.,    BriAj&lyn,    N.V. 
I'lessisiille    foundry,    Ple.^sisville.    Qua. 

Forging    Haiumcrs,    Meam. Knt:    h  oundry    Co.,    Ene,    Pa. 

Forging     Machinery, 
John   Uertram  ft  Sons  Co.,   Dundw. 
BliM.    E.    W.,    Co.,    Brooklyn,    N.Y. 
Brown,     Boggs     Co.,     Ltd.,     Hamilton, 

Canada. National    Machinery   Co.,   Tiffm,    Ohio. H.    W.    Petrie,   Toronto.       , 

Plessisville    Fouu'irj.    I'lessisrUle,    yue. 
Steel    Co.    of    Canada.    Hamilton.    Ont. 
W  m.    Tod   Company,    Toungstown,    O. 
W«t«on-Stillman    Co..    Aldfue.    N.J. 

Williams.    White    &    Co..    Molme.    HI- 
Foundry     EMuipmeni. 

Northern   Crane  Works.   Walkernlle 
W.    W.    Sly   Mfg.   Co.,    Cleveland.    O. 
Whiting      Foundry      Equipment      Co- 

Harvey,    111. 

Friction     Leathers.        „        „     ,      , 

Graton   ft  Knight  Mfg.  Co.,  MontreaL 
Friction    Clutch    I*" '!<'>'*•  .p***:  ... 

American     PuUey     Co.,     PhUadelphU. 
Pa.  „ 

Baiid    Machine    Co.,    Bridgeport,  Coon. 
Eastern    Machinery    Co.,    New    Haven, 

Owen    Sound    Iron    Works   Co.,    Owen Sound. 

H     W.    Pttrie.   Toronto. 
Positive     Clutch     ft     Pulley     Works. 
Toronto. 

Furnace    Engineers    and 

Contractors,  ^       x,     .      i 

Mechanical   Engineering  Co..   Montreal. 
Whiting      Foundry      Equipm«it      Co.. Harvey,   lU. 

Furnaces,  Blast.  ,      ™        . 

Toronto    Iran     Works.     Ltd..    Toronto. 
Furnaces.   Oil.   Coal,   Gas  and 

Electric.  ^      ̂   ,^ 

Canadian     Hoakins,    Limited,     WtSker- 

ville.   Ont,  „        ̂ , 

Chicago    nexible    Shaft    Co.,    Chicago 

Meciianical    Engineering    Co.,    55    Cota 
St..    .Montreal.    Que. 

II     W.    petrie    Toronto. 
Tate.    Jones   &    Co.,    PitUburgh,    Pa. 
Whiting      Foundry      Bqulpment      C©.. 
Harvey,   lU. 

Furnaces.    Steel    Heating    and I5ru«iS    Melting. 

Can.    Hoflkins,    Ltd.,    WalkervUle,   Ow. 

Chicago    Flexible    Shaft    Co..    Chicago. 

Mechanical    Engineering    Co.,    66    Cote 
St.,    Montreal.    Que. 

Tate.    Jones    ft    Co..    Pittsburgh.    Pa. 
Whiting      Foundry      BQittpmaat      Jfv 

Harvey.    111. 
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SPECIAL 

SPRINGS 
AND 

Screw  Machine  Products 
MADE   ON    CONTRACT 

to    the    most    exacting    specifications, 
and  deliveries  made  as  desired. 

Ask  for  Booklet  6-T. 

1  st.ibh'^h.-d  1857. 

THE  WALLACE  BARNES  COMPANY 
21S  SOUTH  STREET,       BRISTOL,  CONN..  U.S.A. 

Manf'rs  of    Barnes -made"    Products 
Sprin9s,ScreH  Miitluno  Products. I oli]  Rolled  Steel  ondWire 

PRESSES 
Pumps 
and 

Accumu- 
lators 

FOR  ALL    J|§ 

PURPOSES  
W""" 

Made  in 
Canada 

NOSING  PRESS 

WILLIAM  R.  PERRIN,  Limited 
TORONTO 

CHUCK  S 

ROLLER  FEED  i 
^BACK  GEAR  LEVER 

Three  -  Lever  Control 
Means  Fast  Production 
One  lever  (ipeus  tlie  cliuck,  feeds  the 
stock  and  locks  the  chuck  again. 
Starting,  stopping  a  n  d  changing 
speeds  are  accomplished  by  a  second 
lever,  while  a  slight  movement  of  the 
third  lever  changes  the  feed  for 
turret  slide. 

Roller  Feed  handles  round,  square  or 
hexagonal  stock,  and  feeds  any  length 
without  adjustment.  Tt  is  quickly 
set  for  any  size  of  bar. 

Variable  Turret  Slide  Feed  can  be 
changed  while  machine  is  running, 
and  will  pull  anv  cut  within  capacity 
of  machine.  There  are  many  other 
features.     Do  vou  wi.sh  a  catalog? 

L 

Brown  &  Sharpe  Mfg.  Co. 
PROVIDENCE,  R.I.,  U.S.A. 

Agents  :  The  CANADIAN  FAIRBANKS-MORSE  CO.,  Ltd. 
TORONTO  MONTREAL  WINNIPEG  CALGARY MONTREAL 

VANCOUVER 

WINNIPEG 

ST.  JOHN 

//  what  you  want  is  not  advertised  in  thix  i.tsuc  consult  the  llinj,  is'  Dirretun/  at  tin   Iko-I:. 
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runmreH,     lli*at    XrcAtlns,    Hard- 
«nlnK  unil    reinpt-riDK. 

Can.    BotUns,    Ltd..    W&lkerriUe.    OnL 

Chioftff*    k'lvxlbJ*    8h&ft   Co..    CbicA^o. lU. 
Mechanical    Englneerins    Co.,    So    Cote 

St,    Montreal.    Que. 
Tit*,    Jonwi    &    Co..    Pittsburgh.    I'a. 
Whiting      Foundrr      Equipment      Co., 

Ildrvey,    111. 

Furotices,    l-'oripluc. 
Mechanical   Engiueeriug  Co.,   Montreal. 
WlilUDg      Foundry      Kqulpmenc      Co., 

Uarrcy,    lU. 

FurnMi'ei*,    Annt-ulinc    etc. 
Can.    Hoaklna.    Ltd.,    Walkerrlll*.    Ont. 
C^vag*    Klvxlble    Shaft    Co.,    Chicagu, 

lU. 
Vlrchanical    Gnirlnecring    Co.,    66    Cot« 

St.,    Montreal,    Que. 
Tate,    Jonetf   &    Co.,    Pittsbursh,    Pa. 
\\bitiD«      Foundry      Equlpmeat      Co., 

Harrer.    III. 

Furnaces  fur  Bokiug.  Blulnic, 
Ur}  Inc.  KitiunelinK,  Jnpiuinlni; 
and    L.HrquerinK> 
UechamcaJ   Eiigineeriug  Co.,   Montreal. 
Urea     iCquipnie&t    A    Mfg.    Oa..     New 

Uaven,    Conn. 

Furnace    l.  in  inc. 

Can.  H.  V>\  Johna-ManrlUe  Co.,  l^m 
ited.   Toronto. 

MechanicaJ   Engineering  Co.,   Montreal. 

Futse   tap    Muchiuery. 

Noble   &    Westbrook    Mfg.    Co..    Hart 
ford.  Conn. 

(jtuiK    Pluner    TooIr. 

Armstrong    Ur«a.    Tool    Co..    Chicago. 
Oaskftb,    l-f»tlirr,   etc. 

Graton  A   Knl^bt   Mfg.   Ca,,   Montreal 
Can.    II.    W.    Johns-iiaBTille   Co..  Lim- 

ited.  Toronto. 

lian    Bluuerb   and    ExbausterN. 
Can.    Buflajo    Forge    Co.,    Montreal. 
Can.   Sirocco  Co..   Ltd.,   Windsor,  Oat- 
Shifldons.    Limits.    Gait, 
Southwarli    Foundry    &    Machine    Co., 

Philadelphia,    i'a. 
Ga»    Buruere». 

OFen     Equipment    &    Mfg.    Co..    New 
Haven,    Conn. 

Gas  >tacbille^. 
Brovn.    boggs   &  Co..   HamUton.  Can 

Gas    Producer    Plants. 
Can.    FairtKinlts-Moree   Co.,    Montreal. 

iiHUg^es,     Uy  tlrarlic     PresNure. 
».  harles  F.   Elmes  Eng.   Works.  Chicago 
\\  atson-atiilmau    Co.,    Aldene,    N.J. 

Gauges,  Standard. 

Can.    Fairbanb3-Morae    Co.,    Montreal. 
Cleveland    Twwt    Unll    Co..    Cleveland. 
Greentleld     Tap     &     Die     CorporaUon. 

Gieentield,    Mass. 
H olden -il organ    Co.,    Toronto. 
Morse    Twist    Drill    and    Machine    Co. 
New    Bedford. 

I'ratt  &  Wiiituey  Co.,  Hartford,  Conn. 
Garriu    Machine   Co.,    New    York. 
N  a  tional     M  acbinery     &     Supply     Co. , Huniilron. 

Southwark    Foundry    &    Machine    Co.. 
I'hilaJelphia. 

Gear-*  uIIihk     Mneliinery. 
Glrard    ilachine    &    Tool    Co.,    Phila- 

delphia.   Pa. 
Hamilton    Gear    &    Machine    Co.,    To- ronto. 

Hill.    Clarke   &    Co..    of    Chicago,    Chi 
cago.   111. 

Moich    &    Merryweather    Machy.    Co.. 
Cleveland.    O. 

National     Machinery    &     Supply    Co, 
Hamilton. 

H.    W.    Pttiif'.    Toronto. 
8heIdons.    Limited.    Gait,    Ont. 
The  Smart-Turner  Machine  Co.,  Ham- ilton. 

Wm.    Tod    Co..    Youngstown.    O. 
D.     K.     Whiton     Machine     Co..     New 

Loadon.    r^oon. 
A.   R.   Williams  Machy,   Co..   Toronto. 

Gearn.   Cat.   Mortlee.  Aoffle, 
Worm. 

Gardner,    Robt..    &    Son.    MontreaL 
Hamilton    Gear    &    Machine    Co.,    To- ronto. 

Hull      Iron    A    Steel    Foundrlea,    Ltd., 
Hull.    Qiiebtc 

Jfmm  &    Ci\R-*9ico.    Montrpal.    P.Q. 
Mesta    Machine    Co..    Pittsburg.    Pa. 
Philarielphia      Gear      Works.      I'hilailel- 
phia.    Pa. 

Smart-Turner   Machine   Co..    Hamilton. Ont. 

Wm.    Tod    Co..    ToungBtown.    O. 
Gear*..    Rawlilde. 

Gardner.    Robt..    &    Son.    Montreal. 
Hamilton    Gear    &    Machine    Co..    To 

ronto. 

Jones   &    Glassco.    Montreal.    P.Q. 
Philadelphia     Gear     Works.     Philadel 

phia.    Pa. 
Smart-Turner    Machine   Co.,    Hamillon Ont, 

Generators.   Electric. 

A.    R.    Williams    Machy.    Co..   Toronto. 
Han.     FHirhank^-Morte    Co..     Montreal 
Lancashlr*'     Dynamo    and     Motor    Co. 

Ltd..    Toronto. 

H.    W.   ritrie.   Toronto. 
Toronto    and    Uamiltoa    BUectric    Co.. Hamilton. 

(iraln    for    I'ollnhlnff. 
Norton    Co.,    Worcester,    Maaa. 

Graphite. 
Can.   H.  W.  Johai-MaavUl*  Co..  Ltd., Toronto. 

Joa.    Dixon    Crucible    Co..    Jera«y   City. 
SUvena.    F.    B..    Dvtroit.    Mich. 

Grlndcrit.    Auluniutlc    Kulfe. 
W.    U.    BanOeld    *    Son.    Toronto. 

Grlnderti,    Centre,    Pcdeatal    and 
Baneh. 

Canadian    Hart    Wheels,    Ltd.,    Hamil- 
ton. Out. 

Cleveland      I*neumatl«     Tool      Co.      at 
Canada.  Toronto. 

Ford-Smtth  .Michlna  Co.,  Hamilton. 
Foas  &  Hill  Machy.  Co..  Montreal. 
Gray  .Mfg  &  Machme  Co.,  Toronto. 
NUeaHcuirnt  Pond  Co..  New  lork. 
Mmiern  Tool  Co..  Erie,  Pa. 
Morae    T%n9t    Drtll    and    Machine    Co.. 

New    Bedford. 
New      Biitaiu      Machine      Co.,      New 

Britain.    Conn. 
Norton  Grinding  Co..  Worcester,  Maat. 
H.    W      i'rin.  ,    Toronto. 
Stow    Mfg.    Co..    Biughamton.    N.Y. 
United     Statea     HHeetrleal     Tool     Co.. 
Cincmnati,    O. 

Grinders.    Cutter. 

Brown  &  Sharpe  Mfg.   Co..   Providence. 
K  1. 

Foss    &    HUl    Machy.    Co.,    Montreal. 
GreenOeld      Machme     Co.,     Greenfield. 

Ma!»s. 
II,    W      IMii  ■     Toronto. 
Pratt    A.    Whitney    Co.,    Dundsa,    OnU 

Grinders.    Die    Chaser. 
Blgnall    ft    Kt)Aler   Mfg.   Co.,    Bdwardi- ville.    III. 
Landis   Machine  Co.,    Waynesboro,  Pa. 
Modem   Too)   Co..    Erie.   Fa. 

Grinders.     Disk. 
Armstrong    Br«,    Tool    Co.,    Chicago, 

111. 

Gardner    Machine   Co.,    Belolt.    Wis. 
Norton  Gnnding  Co.,  Worcester.  Mass. 

Grinders.    I>rlll. 
Garvin    Ma.-hlne   C3o.,    New    York. 
United  States  Electric  Tool  Co.,  Cin- 

cinnati.   O. 

Grinrit-rs,  Cylinder,  Internal. 
Brown  &  Sharpe  Mfg.  Co..  Providence, R.l. 

Fosa   &    Hill    Machy.    Co.,    Montreal. 
Girard  Machine  &  Tool  Co.,  I'hila 
delphia.    Pa. 

Grant  .Mfg.  &  Machine  Co..  Bridge- 
port,   Conn. Greenfield  Machine  Co.,  Qreenfleld. 

Mas*?. Hill.  Clarke  &,  Co,  of  Chicago.  Chi- 
cago.   111. 

Landis    Tool    Co.,    Waynesboro,    Pa. 
Modem   Tool    Co..    Brie,    Pa. 
Motrh  &  Merryweather  Machy.  Co.. 

rievPland.     O. 
Norton   GHndinp  Co..   Worcester.  Mass. 
If.    W,   I'crrio.   Toi-ontn. 
Rivett  Lathe  A  Grmder  Co..  Boston. 

.Mass. 
Grindprs.     Elect  rir. 

Lintz-Porter    Co. .    Toronto. 
Grindrrs.     Pneumatic. 

Cleveland      Pneumatic     Tool      Co.      of 
Cannda.    Toronto. 

IndpTv-nrlent       Pneumatic      Tool      Co.. 
Chicago,    ni. 

Grinders.  Portable.  Electric, 
Hand.  Tool,  Post,  Floor  and 
Bench. 

Rafn1    Machine   Co..    Bridgeport.   Conn, 
Brnim  &  Sharpe  Mfg.   Co.,  Providence! 
R  I. 

Fo^^    &    Hill    Machy.    Co..    Montreal. 
Grant     MfE.     &     .Machine    Co..     Hndge- 

port.    Conn. Qrefnfteld      Machine     Co.,     Qreenfleld. 
Mass. 

Hill.    Harke   &    Co.    of   Chicago,   Chi- 
cago.  111. 

Hispy-Wolf    Machine    Co..    Cinoinnatl. 
O 

r>andis    Tool    C-o..    Waynefihoro.    Pa. 
Motph    *     Merryweather    Machy.    Co., 
riPTPiand.    O 

Norton    '^o..    Wrtre«*«tpr.    Mass 
H.    \A  .    r.-tiip.    Toronto. 
Fniffl    *5tnrps     Electrical     Tool     Co., 
Cinrlnnnti. 

A.    R.    Williams   Machy.   Co..   Toronto. 

Grinders,    Swing.    Portable,    Elec- 

trify. Hlsey-WoJf    Machhie    Co.,    Cincinnati. 
O 

Cnftpri    stAtea     Electrical     Tool     Co.. 
Cincinnati. 

Grinders,    Tool   and    Holders. 

Armstrong     Bros.     Tool    Co.,     Chicago. 
W.    F,    &   John    Barnes  Co..    Rockford. ni. 

Blount.   J.   G..   ft  Co.,   Everett.    Mass. 
Brown  &  Sharpe  Mfg.   Co.  Proridence. 

R.l. 
Grppnfleld      Machine     Co..     Qreenfleld. 

\fas«. 
Hill     Clarke    A    Co.    of    Chicago.    Chi- 

rium.    III. 
Mnfrh    A-     Mprmveather    Machy.    Co., •^Vvoland.    O 

Tabor    Mfg.    Co..    Philadelphia.    Pa. 

tirlnders,   Universal,   Plain. 

Girard     Machuie     A      i.-t>i     «.  .^.,     I'liiU delphia.    Pa. 
Landla    Tool    Co.,    Waynssboro.    Pa. 
Modem   Tool   Co.,    Erie,    Pa. 

(irindrrs,    Vert  leal    8urfa4'e. 
Brown  A  Sharpe  Mfg.  Co.,  Providence, 
R.L 

Can.    Fairbanks- Morse    Co.,    Montreal. 
Glrarrl    .Machine    &    Tool    Co.,    PhUa- 
ddphla.    Pa. 

Pratt    ft    Whitney    Co..    Dundaa,    Ont 

<irlndlng:    and     I'olishlns     Ma- 
chines,     Portable,      Pneumatic 

nii«]     fipriuK     Frame. 

Can.     Fairbanks-Mone    Co.,    Montreal. 
Canadian    Hart    Wheels,    Ltd..    Uamil- 

lon.    Unt. 
GanlDcr,   Robt,,   A  Bon.   Montreal, 
(rarvln    Machine    Co..    New    York. 
Gli-ai>l     Machine     A:     Tool     Co.,     Phlla ilelphia.    Pa. 

Gray    Mfg.    A    Machine   Co.,    Toronto. 
Qreenfleld     Machme     Co.,     QTeenfleld. 
Mass. 

H  all    A    Sons,    John    H. ,    Braatf ord. 
HiU.    Clarke    A    Co.    of    Chicago,    Chi 

cago.    111. Motch    A    Merryweather    Machy.    Co- 
Cleveland,   O 

Niles-Bement-Pood    Co..    New    York. 
Norton    Co..    Worcester.    Mass. 
II.    \V.    Potri-..   Toronto. 
Stow    Mfg.    Co..     Binghamton,    N.Y. 

Grinding    Wheels. 
Can.     Fairbanks-Morse    Co.,    Montreal 
Canadian    Hart    Wheels.    Ltd.,    Hamil- 

ton,   Ont. 
Carborundum   Co..    Niagara    Falls. 
Ford-Smith    Machine    Co.,     Hamilton. Canada. 

Gray    Mfg.    A    Machine   Co..    Toronto. 
Norton   Co..    Worcester,    Mass. 
IT.    v..    Prtiie.    Toronto. 

Guards,    Window   and    Machine. 
Canada     Wire     A      Iron     Goods     Co., Hamilton,   Ont, 

Dennis  Wire  ft    Iron   Works  Co..   Ltd.. 
London.   Canada, 

Hack  Saw   Blades. 

E.    C.    Atkins   A    Co.,    Hamilton,    Ont. 
Victor    Saw     Works.     Ltd..     Hamiltoa, 
Canada. 

Diamond     Saw     A     Stamping     Works, 
Buffalo.    N.Y. 

Racine   Tool    ft    Machine    Co..    Racine. 
Wis. 

L,    S.    Starrett   Co.,    Athol.    Mass. 
If  ark    Saw    Frames. 
Ford-Smith     Machine    Co..     Hamfltoc, 
Canada. 

Garvin    Machine   Co..    New    York   City. 
Miwsens,    Limited.    Montreal. 

Hammer   Higrh    Speed. 

High    Speed    Hammer    Co. ,    Rochester, 

N.Y. Hammers,   Drop   and   Belt   Driven. 
Bliss.    E.    W..    Co..    Brooklyn.    N.Y. 
Brown.     Boggs    Co.,     Ltd..     Hamilton 
Canada, 

Canadian    Billings    &    Spencer.    Ltd.. 
Welland. 

A.    B.    Jardine   ft   Co..    Hespeler,    Ont. 
<iirard    Machine    &    Tool    Co..     PhiJa 
delphia.    Pa. 

National     Machinery     ft     Supply     Co , 
Hamilton. 

Niles  Bement-Pond    Co..    New    York. 
Ple^Bisville    Foundry.    PlesslsvUle.    Que 
Toledo    Machine    ft    Tool    Co..    Toledo. 

Hammers.    Helve    Power. 
West  Tire  Setter  Co.,    Rochester,   N.Y. 

Hammers,     Pnenmatlr. 
Cleveland     Pneumaric     Tool     Co..     of 
Canada.   Toronto. 

Hammers,    Steam. 

Alliance   Machine   Co..    Alliance.   O. 
John     Bertram    A    Sons    Co..     Dundas. 
Girard    Machine    A    Tool    Co..    Phila- 

delphia.   I'a 
National     Machinery     ft     Supply     Co.. 
Hamilton. 

Niles- Bement-Pond    Co..    New    York. 

Hand    Hoists    &    Trolleys. 
Whiting      Foundry      Equipment      Co., 
Harvey,   111. 

Hand    Leathers    or    Pads. 
Graton  ft    Knight   Mfg,   Co..   Montreal. 

Hangers. 
Balrd    Machine  Co..   Bridgeport,   Conn 
Osrdner,     Robt..    A    Son.    Montreal. 
Genera]    Supply    Co.    of   Canarla.    Ltd.. 

Ottawa. H.    W      Petrie.   Toronto. 
The  Smart-Turner   .Machhie  Co..  Ham- 

ilton. 

Hardness    Testing:    Instramentn. 
Shore    Instrument    A    Mfg.    Co..    New York, 

Heating    and    Ventilating 

Engineers. 
Can.    Buffalo    Forge    Co..    Montreal. 
Can.   Sirocco  Co..    Ltd..   Windsor,  Ont. 
Sheldous.    Ltd..    Gait.    Ont, 

Heat    Gauges.    Hardening 
and  Annealing. 

Shore     Instrument     A     Mfg.     Co..     New 
York. Iiide„. 

L.    S.    Tar^his   A    Sons.    Montreal. 

Hinge  Macbinery. 
Baud   Machme  Co.,    Bridgeport,   Coaa. 

Hinges. 
London   Bolt  A  Hinge  Works.   London. 
Out. 

Hoists.    Hydraulic. 
Southwark    Foundry    ft    Machine    Cc. Philadelphia. 

Watson  Htillman    Co.,    Aldene,    N.J. 

Hoisting   and   Conveying   Maohln- «ry. 

Beath,   W.    D..   &   Son,    Toronto. 
General    Supply  Co.    of   Canada,    Ltd., 

Ottawa. Noriu^ni    Crane   Works.    WalkenrUle. 
Owen    Sound    Iron    Works    Co.,    Owes Sound. 

Southwark    Foundry    &    Machine    Co.. 
Philadelphia. 

WhiiiuK      Foundry      Equipment      Co., 
Harvey,    111. 

Hoists,  Chain,  Electric  and I'neumatic. 

Northern    Crane    Works.    Walkervflle. 
Whiting      Foundry      Equipment      Co.. 

Harvey,    111. 

IfnistK,     tiectrie. 
Northern    Crane    Woraa.    Walkerrtlle. 
Whiting      Foundry      Equlpmeat      Co.. 
Harvey,   111. 

Hoppers. Toronto    Iron    Works,    Ltd.,    Toronto. 

Hose    Clamp    Tool. 
Cleveland   Pneumatic  Tool  Co.  of  t3aa- 

ada,    Toronto. 
■  lose.    I'neumatic. 
Cleveland  Pneumatic  Tool  Co.,  of  Can 

ada,    Toronto. 

Hose.   Steam.   Suction   and    Water. 
Can.  H.  W.  Johns- Man  ville  Co.,  Llm 

ited,  Toronto. 
Holders  for  Dies  and  Drills. 

Wells    Brother.    Company,    Qreeafleld. 
Mass. 

Wilt  Twist   Drill   Co.  of  Canada,  Ltd.. 
WalKervUle,    Ont, 

llorhebair. 
L.    S.    Tarshis   A   Sous.    Montreal. 

Hydraulic    Accumulators. 
Con.    Boomer    A    Boschert    Press    Co.. 

.Montieal. 
Can.     Fairbanks -Morse    Co..     Montreal. 
.Mesta    -Machine    Co.,    Pittsburgh. 
Niles-Bement-Pond    Co.,    New    York. 

William    U.    I'errin,    Ltd.,    Toronto. 
The   Smart-Turner  Machine  Co.,   Has ilton.  ^ 

Southwark    Found.y    A    Machme    Ca. 
Philadelphia. 

Wat3on-Stiilman   Co.,    Aldene,    N.J. 

Il,>  draulio   Machinery. 
Allianct:   .Machine   Co.,   Alliance,    O. 
Can.  Boomer  &  Boschert  Press  Co.. 

Montreal. 

Charies  F.  Elmes  Eng.  Works.  Chi- 
cago. Mesta    Machine    Co.,    Pittsburgh. 

Niles-Bement-Pond   Co.,    New    York. 
National  Machinery  &  Supply  Co.. 
Hamilton. 

William    H.    Perrin.    Ltd.,    Toronto. 
II.    W.    Pc-trie,   Toronto. 
Southwark  Foundry  &  Machine  Co.. 
Philadelphia. 

Wm.    Tod   Co.,    Youngstown,    O. 
Watson-Stillman    Co.,    Aldene.    N.J. 
Wool.   R.    D..   &   Co..   Philadelphia. 

Indicators,    Speed. 
Brown  &   Sharpe   Mfg.  Co..  Proridenoe. 
R  I. 

L.   S.   SUrrett  Ce.,   Athol.    Mass. 
Index    Centres. 

Fred.    C.    Dickow,    Chicago.    111. 
Garvin    .Machine  Co..    New    York. 

Ingot    Metals. A.    C.    Leslie    A    Co.,    Ltd..    Montreal. 
Intensiflers. 

Mesta    Machine    Co.,    Pitt.-fburg.    Pa. 
Southwark    Foundry    A    Machme    Co.. 
Philadelphia. 

Iron    Filler. 

Can.  H.  W.  Johns-Manville  Co..  Ltd.. Toronto. 

Iron    Ore. 
Unnna  &  Co..   M.  A.,  Cleveland.  O. 

•lachs.     Hydraulic. 
Cliarlefl  K.    Elmes   Eng.    Works.  Chicago 
Southwark    Foundry    A    Machine    Co.. 
Philadelphia. 

Wataon-Stillman    Co..    Aldene.    N.J. 

Jacks. Can.     Fairhanks-Morae    Co..     Montreal. 
Northern    Crane    Works.     Walkerrille. 
Norton,    A.    O.,   Coatacook.   Que. 
H.    \S.    I  itrie.    Toronto. 
Plessisville    Foundry,    Plessisrille,    Que. 

.lacks.   Pneumatic. 
Northern    Crane    Works,    Walkerrille. 

Jacks,    Pit    and    Track. 
Can.    Fairbanks-Morse    Co..    Montreal. 
Northern    Crane    Works.     Walkerrille. 
Watson-Stillman    Co..    Aldene,    N.J. 

Japanning    Ovens. 
Oven     Equipment    A     Mfg.    Co.,    New 
Haven.   Conn. 

Jaws.  Face  Plate. 
Cushman   Chuck   Co..    Hartford,    Conn. 
Skinner     Chuck     Co,.      New     Britala. 

Conn. 
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A  Time-Saver  for  Turn- 
ing Copper  Band  on  Shells 

Band    Turning 

Attach- 
ment for 

Lathes. 

This  ;tri:H  liiiM-iit  uiii  iir  ;itiy  .'ti-iih-  IhIIk',  mid  with  its  use 
you  can  turn  the  copper  hand  on  Shrapnel  Shells  down  to 
size  required  and   burnish   them  all  in  one  operation. 

With    this   device    w*    will   guarantee    an    output    of 

50  Turned  Copper  Bands  per  Hour 
Used  with  a  specially  ct>nstructed  steel  chuck,  casting  of 
which  can  be  finished  on  the  lathe  on  which  the  attachment 
will  be  used. 

C.nstings  are  supplied   by    us. 

WRITE    FOR    PARTICULARS. 

LYMBURNER  LIMITED 

5-15  Commissioners  St.         Montreal,  P.  Que. 

letter 

Marking  High  Explosive  Shells 
The  device  employed  in  marking  the 
base  of  the  shells  iu  this  machine  dif- 

fers materially  from  any  other  method 11.  w    in    use. 

is    brought    to    bear    on    each 

and      figure     succes- 
sively   and    with 

;i  I)  s  o  I  u  te    uni- formky. 

A  (1  j  u  s  table  to 
give  sh.illow  or 
d<  ep  iiirin"essit)n. 1-MKTKK.\     SKC- i)xr).'<*  TiMr-:  for 

marking  perfect- 

ly "110  Shell.  I''or 
18  -  pournl,  4  5" a  n  (1  ('()  -  pound 

Sh.-''<^ 

Cut    Showing 

Marking  on  Shell 

Full 

Particu- 
lars   on 

Request. 

The    Grant   Mfg.   &    Machine   Company 
Bridgeport,    Conn. 

CHUCKING    REAMERS 

FOR  SCREW  OR  CHUCKING  MACHINES 

"MORSE"  REAMERS 
INCLUDE  TYPES  MADE  ESPECIALLY  FOR  TURRET 

WORK.  THEY  ARE  FAST,  CLEAN-CUTTING  TOOLS, 
MAKING  HOLES  TRUE  AND  ACCURATE  TO  SIZE.  IF 
YOU  NEED  SUCH  WORK  DONE  IN  YOUR  SHOP  THERE 
IS  NO  BETTER  TIME  THAN  NOW  TO  TRY  THEM  OUT. 

MORSE   TWIST    DRILL  AND   MACHINE   CO. 
NEW^BEDFORD  MASS.,  U.S.A. 

If  what  you  want  is  not  mlreiiii^rj  in  thm  is^sue  cuntnilt  tin:  ISki/i  is'  llifcctm'ii  al  tin    IiiicL\ 
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Jlffs,  TeoU.  etr. 
Hamilton    Gear   Sl    Machine   Co.,    Tor- 

onto- 

Key    Si-atrrs. 
Baker    Bm*..   Toledo.    O. 
Qarrtn    UachiQ«  Co.,   New   TortL 
Morton  Mfg.  Co..  .Musketiou  Height* 

Mtch. 
A.   R.   WUlUnu  Maehj.   Co.,  Totxnto. 

Ktlnn. 
Can.    Buffalo    Foife    Co.,    Montreal. 
Sb«)dona.    Limited.    Gait,    OoU 

Laboratories,    Inspect  (on 
and  Tfstlnj;. 
Can.  Inspection  &  Testing  Laho;n 

toiies.    Ltd.,    Montreal. 

Lnrquerinic  Ovens. 
Oren     Equipment    &     Mfg.     Co..    New 

Haven,    Conn. 

Lad  let*.    Foundry. 
Northern    Crane    Works.    Walkerraie. 
WhlttnK      Foundry      Equipment      Co.. 

Harrey.    111. 

L«(r   Sirew   c;imlet   Polntere. 
National    Machy.    Co.,    Ti(Tm.    Ohlo- 

Lninpa,    Arc   nnd    InrnndeHrent. 
Can.     Falroanks-Moree    Co.,     Montreal. 
Can.  H.  W.  Johna-MauTille  Co.,  Lim- ited.   Toronto, 
Ker    &    Onodwin.    Brantfoid. 

Lampn.    Tun^Nten. 
Llntz-Porter   Co.,    Toronto. 

Lnthe   Churks. 
Ker    &    (Joortwin.    Brantford. 

Lathe   Atdirhmrnt    for    KhelU. 
Lymbumer.     lA(\..    .MontreAl. 

Lathes.   .'\utiMiiatlr. 
Windsor    Machine    Co.,    Windsor,    Vt. 

Lathe    DopN   and    .Attachments. Armstrong    Bros.    Tool    Co.,    Chlcaeo. 
t*^ay   &    Scott.    Dexter.    Maine Hendey  ilachine  Co.,  Torrtngton I  onn. 

National     Forge     &     Tool     Co..     Erie. 

J.    H.    Williams   Co..   Brooklyn.    N.Y. 
LatheN.    Bench. 

S'l*    ̂ \  *,  -^^^^    Barnes  Co..    Rockford. Blount     J.    O..    A    Co.,    Everett.    Mass. 

o     ;.   P^«'I^?nks- Morse    Co..    Montreal. Pratt   &    Whitnev   Co..    Dundas.   Ont. 
Lathes,    Band    Turning. 
Jenckea   Machine  Co..  Sherbrooke.  Que. 

Laf  he«.    Kng^ine. 
Amalfiamated  Wachy.  Corporation, Chicago.    111. 
A.  R.  Willltms  Machy.  Co..  Toronto, 

ill  Barnes   Co..    Rockford. 
John    Bertram    &    Sons    Co..    Dundas. 
Can.     Falrbanks-Morse    Co..    Montreal. CincinBati  Iron  A  Steel  Co..  Cincin- nati.   O. 

Fay    &    Scott.    Dexter,    Maine. 

S***!,  *    Hill    Machy.    Co..    Montreal. Gardner.    Robt..    ft    Bon,    Montreal. 
(iarlock-Mnchmerr.    Tornntr, 
Garvin    Machine    Co..    New    York 

T-r   ut  Machine    &     Tool     Co..     Phila- nplnhla.    Pa. 

^ron*^'       Machine      Co..      Torrington. 
mn.    aarke    &    Oo.,    of   Chlcaeo.     :;tu ca^ro.   (11. 
R.    McDniigalJ    To..    Gait 
Motch    &     M-rPTweather    Machv.     Co. Cleveland.   O 

Nj;<^.Rp^pnt  Pond     Cfl..     Xew     Torfc. Oliver   Machinery    Co.,    Grand    KapHs 
H.    W.    Petrie.   Toronto. 
Prarr    A-    Whitney    Co.,    Dundas.    Ont. t*athe    Pans. 
New    Britain    Machine   Co.,    New    Bri- tam.    Conn. 

Lathes.    Patternmakers' 
J-    O.    Bloimt   Co..    Everett.    Mass. Fay  &   Seott.    Dexter.    Maine 

rVfi    *,?"'. M«<^hy-    f^<^..    Montreal. Garlock-.Marhmery.    Toronto. MiiMcns      l.tmlfcl      Montreal 
H.    W.    Petrie.    Toronto. 

Lathes,    Roll    Turning 
Mesta    Machine    Co..    I'ittsbiir^h. 

Lathes,    JSerew    Catting. 
?'»,^-«^'"**™^   Machy.    Co..    Toronto. John    Bertram    &    Sons   Co..    Dnndaa. JincinnatI  Iron  &  Steel  Co..  Cincin- nati.   O. 

GirarH  Machine  &  Tool  Co..  PhUa- delphia.    Pa, 

^n!**  ,  *  ̂  ̂J^"^'**"'*'"    Machy.    Co.. Hpreland.    O. 
Nile«  Re*T,*mt.Pfw,i    P„.      j^ew    Torb. 
H.    \\ .    Pftrip,    Toronto. 

Lathes.    Spinning. 

S'V^    ̂ w   ̂-    '^°'     Brooklyn.    N.Y. Toledo    Marh.    &    Tool    Co..    Toledo.    O. Lathe.    Turret    and    Speed 
^hn    Bertram    ft    floni.   Co..    Dnndas. 
Rlonnt     J     O..    &    Co..    EverPtt.    Mass. 
Bmwn  ft  Sharpe  Mfg.   Co..  Provident 

J^anada    Machinerr    Corp.,    Gait     Ont 
Cincinnati  Iron  A  Steel  Co..  Cincin- nati    O. 
Colhnm  Machine  Tool  Co..  Franklin Pa. 

Far  ft    Scntt.    Derter.    Maine. 
Pom   &    Hiu    Machy.    Co..    Montreal. 
RaiTnrk-Mji'-hmcrT,     Tnmnfn. 
Oanrtn    Machine    Co..    New    York. 

Glrai\1    Machine    ft    Tool    Co..    PhUa 
ilelphia.    Pa. 

Motch    A    Merr)'weather    .Machy.    Oo. 01evelan<I.   O. 
New       Britain      Machine      Co..       New 

Britain.    Coun. 
\n^«.Bfment-Pond    Co..    New    York. 
Oliver    Machinery    Co..    Grand    llapids, 
Mich. 

H.  W.  Petrie,  Toronto. 
I'nit  ft  Whitney  Co.,  Dundu.  Ont 
Warner  ft  Swaaey  Co.,  Cleveland,  O. 
Windsor  Machine  Co..  WJndaor.  Vt 
A.  R.  Williamfl  Machy.  Co.,  Toronto. 

Leather    M  rapping. 
Graton   ft    Knight    Mfg.   Co..   Montreal. 

LiHn.    Put  iinititlc. 
WhittoR      Foundry      Equipment      Co.. 

Mnrvry.     111. 
Lighting    Fixtures. 

Lint7.  Porter   Co..    Toronto. 
Link     B.-lting. 
Can.     Fairbanks- Morae    Co.,    Montreal. 
Graton    ft    Kniiiht    Mfg.    Co..    Montreal. 
Jones   ft   Glatwco.    MoDtreal. 

l..lnuleuin    Mill    .Ma^dilnery. 
Bertrams,    Ltd..    Kdmburgh.    Scotland. 

I..i(|ui(i    Air. 

L'Air    Liqulde   Society,    Montreal,    To- ronto. 

Lever    Bros..    Toronto.  g 
Lockerb,    Stetd    Wardrohe  and 
Steel    ̂ lalerial. 

Canada      Wire     A     Iran     Goods     Co.. 
Hamilton,   Ont. 

Dennis   Wire  ft    Iron   Works  Co..   Ltd., 
Ixmdon.    Canada. 

I^ockers. 
Canada      Wire     &     Iron     Goods     Co.. 

Hamilton.    Ont 
Dennis   Wire  ft   Iron   Works  Co.,   Ltd.. 

Uondon.    Canada. 
Lo<-omotive    Equipment. 
Can.    Locomotive    Co.,    Kingston.    Ont. 

Loconiotivc8,     Kailroadlng, 
Contrtu'ting. 

Can.    Looumctlre   Go. ,    Kingston.   Ont 
National     Machinery     &     (Supply     Co.. 
Hamilton. 

LiihrnanlH. 
S-   F.  Bowser  ft  Co.,  Fort  Wayne,  In<L 
Can.    Economic    Lubricant   Co.,    Mont- 

real. 
Can.    Oil    Company,    Toronto. 
Cataraci    RettPiiig    Co..    Toronto. 
Crescent    Oil    Co.,    Inc..    New    York, 

>Inehine    Tools. 
,4.maleamated       Mnchy.       Corporation, 
Chicago,    HI. 

Brovrn   ft   Sharpe  Mfg.  Co..  Providence, 
R.I. 

Can.     Fairbanks-Morae    Co.,     Montreal. 
Can.    Machinery    Corp..    Gait,    Ont 
(iarlnckMacliinery.     Toronto. 
Genrral    Supply    Co.    of    Cannda.    Ltd., 
Ottawa. 

Modem    Tool    Co.,    Brie,    Pa. 
Nile^Bempnt-Pnnd    Co..    New    York. 
H.    W.    Petiie,    Toronto. 
Pratt    ft     Whltnt-y    Co..    Dimdas,    Ont 
J.    H.    Williams   Co.,    Brooklyn,    N.Y. 

.^l!((hiiifr>     Dealers. 
Tan.    Falrhanbu-Morse   Co.,    Montreal. 
(Tar7nck-Machinery.     Toronto. 

Hill.    Clarke    A    Co..    of    Chlr-ago. 
Marahall    ft    Hnschart    Machinery    Co.. Chicapo. 

Natlnnal     Machinery    ft;    Supply    Co.. TT!)  mil  ton. 

Frank    Tnoni*>v.    Tnc. .    N^-w    York. 
New    York    Machinery    Exchange.    New York. 

H.    W.    Pptrie.   Toronto. 
A.    R.    Wflllani''    Machy.    Co..   Toronto 

]\I?»e>ninprv     Gnarda. 
.ToTTx.    ft    Oi«^«cn     Mnntrea!     P.Q. 
Cantdfi      Wire     ft     Iron     Goods     Co.. 

TTflTniltnn      Ont. 

A.    R.    wnHMTTia   Mnchy.   Co..   Toronto. 

CiTTiTilneham    A    Sons.    St.    Catharines. 

P]p<H>i*Tlllp    FrniTidrv,    PI<»o«1«Tmp.    One. 
Mfl^hln!«t«'    Scales.    Small    Tooln 
a^d     Siini»lie«. 
Con.    Fi»lrh«nlni-Mnr*»i    Co.,     Mnntr«al. 
Fr-,nit    TT     «5entt.    Mrnitr^al. 
T    TT    wmiams  A  Co..  Brooklyn.  N.Y. 

T,int5'-Pnrter    Co..    Toronto. 

Pon  F(.(r>n.nlro-Mr»««.  rn..  Mnrifr^nf 
n<»vpTjind  Trrlflt  DrTlT  fn..  neTelnnfl. 
A      P.     TflrrHno    X.    r„       H»«ipp1PT     Ont. 
yr^T^r    Tw.-ot    nr?n    and    Machine   Co.. 

H.    W,    Pptn>.    Tnronto. 
V">t*    .<•     nn,iK,«r    rn.      D^Ti'lfi^     Ont. 
Tvn.   TrH-t   Dn"   Po.  of  Canada.   Ltd., 

MirJT»<.     'Fnc'Ivipfl. 
r-inT,,-ng»inm    ft    Smis.    St.    Catharine^ 

'\f'*f\'in^    Mttehlnerv. 

xt„M»    ̂     w«rthrook    Mfff.    Co..    Hart- 
f«wl      Crrnn. 

rtf>T,„?,   wire    ft    Iron    Worfcs.    London. 

M'>'«enr9n(r    T«nefl    qnd     Rnles. 
Tflmoo   '^"'^'•nnan   ft    Ca..    Ltd..    flhef 

Pni        Tn-"'v.Hnn      X-      T^-^linc      r,.nl>nra tn-r;r.-=       T  t-1         Mnntrpftl. 

Toronto  Testing   Laboratory.    Ltd..   To- ronto. 

Metals. 
L.    S.    Tai'shis   ft    Son.-i.    Montreal. 

Metal    Cutting    Machines. 
Ilurlbut.    KoKcrs   .Macliim-ry   Co..  South Siuibuiy.    Mass. 
Racine    Tool    ft    Machine   Co..    Racine, Wis. 

Metal    Stamping. 

Duncan    Electrical    Co..    Montreal. 
Meters,    Klectrical. 

Can.    H,   W.  Johns  .ManrUle  Co..   Ltd.. Toronto, 
Lintj! -Porter    Co,,    Toronto. 

Mill   Machinery. 

Cunningham    ft    Sons.    St    Catharinea. 
Ont. 

Alexander    Flecli,    Ltd..    Ottawa. 

Milling   Attnchmentti. 
John    Bertram    ft    Snna   Co..    Diindas. 
Brown  ft  Sharpe  Mfg.  Co.,  Providence. 
Cincinnati    Milling    Machine   Co.,    Cin- cinnati. 
Hendey    Mach     Co..   Torrington.   Conn, 
Kempsmtth    Mfg.    Co.    Milwaukee.    W. 
Mesta     .Machine    Co..     Pitt-iburc.     Pa. 
Niles-Bement-Pond    Co..    New   York. 
Pratt    ft    Whitney   Co..    Dundas,    Ont 
Rockford    Milling    Machine   Co.,    Rock- 

ford.    111. 

Milling  Machines,  Horizontal  and 
Vertical. 

A.    R.    Williams   Machy,   Co..   Torfmto. 
Brown  ft  Sharpe  Mfg.  Co..  ProHdence. 
Hill.    Clarke    ft    Co.    of    Chicago,    Chi- 

cago.   III. 
.John   Bertram   A   Sons  Co.,   Dundas. 
Fo^s    ft    Hill    Machy.    Co..    Montreal. 
Girard    Machine    ft    Tool    Co.,    Phila- 

delphia.   Pa. 
Gooley  ft    Edlnnd,   Cortland.   N.Y. 
Kempsmith   Mfg.   Co..   Milwaukee.   W. 
Mnfch    ft    Merryweather    Machy.    Co.. Clevpland.    O. 
Nilen-Bement-Pond    Co.,    New    York. 
H.    \V.    Petrjp.    Toronto. 
Pratt   ft    Whitney   Co..    Dnndas.   Ont 
Rockford    Milling    Machine    Co..    Roctt- ford.    III. 

Milling    Machines,    Plain,    Bench 
ai.d    rnlvrNal. 

Brown  ft  Sharpe  .Mfg.  Co..  Providence. 

Cincinnati    MUIIng    Madilne   Co..    Cin- cinnati. 

Fo^-^    ft    Hill    Machv.    Co..    Montreal 
Garrln    Machine  Co..    New  York. 
Gooley  ft   Edlnnd.   Cortland.    N  Y. 
HlTl.    Harke   ft    Co.,    of  Chicago.    Chl- 

ca«o,    HI. 
Hendev    Machine    Co..    Torrington. 
Kempsmtth   Mfg.  Co..    MHwankee    Wis. 
Merita     Machine    Co..     Ptttshurc.     Pa. 
Motch    ft     Merryweather    Machy.    Co.. Heveland.    O. 
Nile'  Remenf-Pond    Co..    New    York 
H.    W-    Ppti!.\    Toronto. 
Pratt   ft    Whitney   To..    Dnndaf*.   Ont. 
Rockfnrd    Milling    Machine   Co..    Rock- 

for-i,  ni 

A.    n.    Williams   Marhy.   Co.,   Toronto. 
Mniire:    Alachines.    Profile. 
Brown  ft   Sharpe  Mfg.   Co..  Provldenoe. 
Can.    Falrhank^i-Atorse    To..    Montreal 
Fo«w    ft    Hilt    Machv.    Co..    Montreal. 
Garrln    Machine    Co..    New    York. 
Glmrd    Machine    ft    Tool    Co..    Phtla- dplphia.    Pa. 

Mesta    Machine    Go.,    Pittsburg.    Pa. 
Motch    ft    Merryweather    Machy.    Co ClpT*»land.    O. 

H.    W.    PptnV,    Toronto. 
Pratt  ft   Whitney  Co..   Dnndas,   Ont 

Milling    Too!«. 
Prown  ft-   Slharpp  Mfe.   Oo..  Pmridpnce OPoruptHc  Tool  Co.,   New  Haven.  Conn. 
Kempsmith    Mfe.    Co..    Milwaukee,    W. 

Mine  Carh  and   llUchings. 
Can.    Falrbanks-MorBe   Co.,    Montreal. 
IMncKinnon.    Holmes    Co..    Sherbrooke. 

Modem   Tool   Co..    Erie.    Pa. 
Pratt  ft  Whitney  Co..   Dundas.   Ont 

Mining    Machinery. 

A.    R.    wnilams    Machy.   Co..   Toronto. 
Can.    Falrhpnks-Morse   Oo..    Montreal. 
Cleveland     Pneumatic      Tool      Co.,    of 

Canada,     Toronto. 
H.    \V-    Pot  rip.    Toronto. 
Toronto    ft    Hamilton      Electric     Co. 

Hamilton.     Ont. 
ailxers.     Hot     Metal. 

Mesta    .Machine    Co..    Pittsburg,    Pa. 

Mortising    Machines. 
Jones    &    Glaasco.    Montreal. 

Motors.    Klertric. 

A.    R.    Williams   Machy.   Co..    Toronto. 
Can.    Falrhanka-Morse    Co..    Montreal. 
Lancashire     Dynamo      A      Motor    Co. 

Lrd.,     Toronto. 
Llntz-Porter    Co..    Toronto. 
Toronto    A     Hamilton      Electric      Co. Hamilton.    Ont 

Motors,    Pneumatic. 
Cleveland      Pneumatic      Tool      Co.      of 

Canada,    Toruaio. 
Independent      Pneumatic      Tool      Co.. Chicago. 

Mnltipic    Index    Centres. 
Gamn    Machme    Co..     New    York. 

Nipple    TiireudlDg     Machines. 
John    H.    Hall    ft    Sons.    Ltd.,    Brant 

ford.    Ont 
Landis   Machine  Co.,   Wajmeslwro,   Pa. 

Nitrogen. 

L'Alr   Liqulde  Society,    Montreal,    Tor- 
onto. 

Lever    B ros. ,    Toronto. 
Nozzleit,   Spra.T. 

<'an.    Buffalo    Forge   Co..    Montreal. 
Nuts,    Hemi-FinlHh    and    Finished. 

Gait    Machine   Screw  Co..    Gait.    Ont 
Stre]    Co.    i.'f    Cina-la.    naimlton,    Ont. 

Nut   Burring   Machines. 
National    Machy.    Co..    Tiffin.    O. 
National   Mach.  &  Sup.  Co.,  Hamilton 

Nut    ̂ luchines    (Hot). 
National    Machy.    Co.,    Tiffin.    O. 

Nut    Facing    and    Bolt    Shaving 
Machines. 

Garvin    Machine    Co..    New    York, 
National    Machy.    Co..    Tiffin.    O. 
National  Mach.  ft   Sup.  Co.,  Hamilton 

Nut    Tappers. 

John    Bertram    ft    Sons   Co.,    Dundas. 
Gandn    Machine    Co..    New    York. 
Greenfield    Tap     &      Die    Corporation. 

Greenfield.    Mass. 
Hall.    J.    H..    ft    Son.    Brantford.    Ont 
A.    B.    Jardine    ft    Co..    Heapeler. 
Landis   Machine  Co..   Wavneaboro,   Pa. 
National    Machy.    Co..    Tiffin.    O, 
National  Mach.  A  Sup.  Co..  Hamlltoo 

Nut    Wrenches. 
Wells    Brothers   Co..    Greenfield.   Ma.« 

Oil    Separators. 
Can.    Fairbanks- Morse    Co.,    Montreal. 
Sheldons.    Ltd..    Gait.    Ont 
Smart-Turner   Machine   Co.,   HamJlton. 

Oil    Stones. 
Carborundum  Co..  Niagara  Falls,  N.Y. 
Norton    Co.,    Worcester,     Mass. 

Ovens    for    Baking.    Bluing,    Dry- 
ing.    Enamelling,     Japanning, 

and    Lacquering. 

Geo.     Gorton     Machine     Co..     Racine, 
Wis. 

Oven    Equipment    &    Mfg.     Co..    New 
Haven.    Conn. 

Whiting      Foundry      Equipment      Co. 
Harvey,    III. 

Oven    Trucks.    Steel. 
Oven     Equipment    &    Mfg.     Co.,    Ne» 
Haven.   Conn. 

Ovens  for  Drying,  Temper  and 
Under   Trucks. 

Oven     Equipment    &    Mfg.     Co.,    New Haven,    Conn. 

Oscillating    Valve   Grinders (I'neumatic). 

Cleveland     Pneumatic     Tool     Co.     at 
Canada.    Toronto. 

Oxy^Acetylene   Welding   and 
Cutting   Plants. 

L'Air    Llquide    Society,    Montreal.    To ronto. 

Lever    Bros. ,    Toronto. 
Oxygen. 

L'Air    Liqulde   Society.    Montreal.    To- 
ronto. 

Lever   Bros. ,   Toronto. 

Packings,    Leather,    Hydraalics, Ete. 

General    Supply  Co.    of  Canada.    Ltd., 

Ottawa. 
Graton  ft  Knight  Mfg.  Co.,  Montreal. 
William    R.    Perrin.    Ltd.,    Toronto. 
H.    W.    Petrie.    Toronto. 
Southwark    Foundry    &    Machine    Co. , Philadelphia. 

Packing,    Rubber,   etc. 

Can.  H.  W.  Johns-Manrille  Co.,  Ltd., 
Toronto. 

Pans.    Lathe. 

Cleveland   Wire  Spring  Co.,   Cleveland l*nns.   Steel   Shop. 

Cleveland   Wire  Spring  Co.,   Clereland 
Pfippr    Mill    Machinery. 

Bertrams.    Ltd..    Edinburgh,    Scotland. 
Can.   Sirocco  Co.,  Ltd..   Windsor.  Ont 

Piirtitinn*. 
Canada    Wire      &      Iron    Goods    Co., 
Hamilton.    Ont. 

Dennis  Wire  ft   Iron  Works  Co..  Ltd.. 
London,    Canada. 

Patent    Solicitors. 
H.    .T.    9>.    Dennl5?on.    Toronto. 
Fetherstonhaugh    ft    Co.,    Ottawa. 
Marlon    ft    \fanon.    Montreal. 
Rldout    ft    Maybee.    Toronto. 
TTotq    Thnrn«on    ft    Co..    Ottnwn      Ont, 
Harold    Shipman    &   Ca.  .    Ottawa. 

Pntterne Oalt    Malleable    Iron    Co..    Gait. 
Ouelph    Pnttpm    Worki.    Onelph. 
Hamilton     Pattern      A      Foundry    Co.. 
Hamilton.    Ont. 

Owen    Sound    Iron    Works    Co..    Owen 
Sound.    Ont 

Ples^l^rille    Fonndrv.    Ples<dcrille.   Que. 
Toronto    Pattern    Work^.    Toronto. 

Wells  Pattern  ft  Machine  Works.  Tor- onto. 
Prit terns.    Metal    and    Wood. 
Ouelph    Pattern    Work^.    Guelph.    Ont 

I'erfornted    Metals    and 
Omnnientnl    Iron    Goods. 

Cftnada  Wire  ft  Iron  Goods  Co..  Ham- 
ilton. 

I'hosphor  Bronze  Castings. 
TaTlman  Bra<w  ft  Metal  Co..  Hamilton. 

I'icliling   Machines 

Mp?ta    Machine    Co.,    Pittsburgh. 
P'e    Iron, 
TTnnnn    ft    Co..    M.    A..    Cleveland.   O. 
Sticl    Co.    of    r.inada.    Hamilton.    Ont. 
Stevens.     F.     B..     Detroit,    Mich. Pinions.    Mill    Cnt. 

Mesta    Machine    Co..    Pittsburg.    Pa 
Wm.    Tod    Co. .    Yonngstown,    O. 
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OXYGEN 
CONTRACTS 

are  not    necessary    to  obtain  our 
lowest  rate  for  your  requirements. 

Better  Oxygen 
Lower  Cost 

Higher  Efficiency 

JFrite  for  particulars. 

Lever  Bros.,  Limited 
Oxygen   Dept. 

TORONTO 

YOUBS 
If  you  do — or  intend 
to  do  Tuml)liny  yoa 
s  h  ()  u  1  d  li  a  V  e  this 

jiractieal  treatise. 

It  is  the  result  of  ten  years' 
experience  with  Tumbling 
niethods  and  barrels — and  con- 

tains many  helpful  hints. 

The  man  res])onsible  for  re- 
sults in  your  Tumbling  Room 

may  find  it  instructive. 

Your  free  copy  is  awaiting 
your  call.  Mention  Canadian Machinery. 

THE.  GLOBE  MACHINE 
&  STAM  PING  CO. 

iniiniiiiiiiiiiiniiiiiiijT 

The  Globe 

Tumbling 

Book 

^iiiiiiiiiiuiiimiiiiimmV 

CLEVELAND.    OHIO 

g!iiiiiinii!iTiiiiiiiiiiii;iiiiiiiiiiiiiii;iiiiiin 

TAPES 
AND  RULES 

NOTED  FOR  ACCURACY 

We  make  a  complete  line  of 

MACHINISTS'  SCALES  MEASURING  TAPES 
FOLDING  STEEL  RULES  WOOD  RULES 

FOLDING  BOXWOOD  RULES 
SPRING  JOINT  RULES 

|]|iiMiiMi]iiniit:tn| 

g  Our  goods  are  stocked  by  prominent  hardware 
M  and  supply  houses  throughout  the  Dominion. 
1  They  are  fully  guaranteed. 

1  Catalogue  on  requests 

I  THE /uFK/ff Pule  Co-  oFCANAPA^lro. 
M  W/Afoso/i.o/vr. 

FROM 
PORT  COLBORNE 

)t 

""Victoria 

PIG  IRON 
Foundry 

Soft  and  Strong 

Malleable 

Shipments    from 
The  Canadian    Furnace  Co. 

N.A.HANNA&.CO. 
Sales  Agents Cleveland 

gngnBT 
JoUi jidyLinuJljiJyLiiJiusulLMJiljiu iiiiiiii:i!i'iii!iiniiiiii:iiiiiiiiiiiiiiMiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiii^^^ 

If  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  iJirectory  at  the  back. 
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Flpe   CuttlDK   and    Tlireadlns 
Machines. 

▲.    R    WUlianu    Machj.    Co..    Toronto. 
AnnvtroDK  Uff.  Co..  Brtdseport,  Cocm. 
Blcnall   A    Ke«l«r   Ufg.   Co.,    Bdwards- 

Tille.    lU. 
ButUrfleld   A    Co..    Rock    Iiland    ,Qu«. 
Can.    FairbaDk»-Mora«   Co..    MoDtr«&l. 
Von    &    Hill    Machj.    Co.,    Moatreiil. 
Qarrln    Machine    Co.,    New    York. 
QLrmrd    Machine    &    Tool    Co.,    i*hUa 
d«liibia.  Pa. 

John    H.    Hall   &    Sooa,    Rnntford. 
A.    B.    JanHno  ft   Co..    Uripeler.   Ont 
Lutdl*   Machine  Co.,   WaTneaboro.    Pa. 
R.   Menniiffall  Co..  GalU 
11.    \V     I\iru\   Toronto. 
Trlmont    Mfg.    Co..    Koxburr,    Mass. 
Wtlhanu  Tool   Co..    Bn».   Pa. 

Ptpr    C  tlttfrn.    KfllUnff. 
AmMtTonjE  Ufg.  Co..  Bridgeport.  Conn. 
Blcn&ll    A    Keeler  Mfg.    Co..    Bdwards 

Tflle.    111. 
John    H.    Hall    Sc    Soni.    Ltd..    Brant 

ford.    Ont, 

Pipe    FlttiDK!!. 
Smithwsrk     Fonndry    S:    Machine    Co. 

IMiilsicIphia. 
Pipe.    RlTeted    Steel. 
Toronto    I  ron    Worta,    Ltd. .    Toronto. 

Pipe    Straiffhteninr    Machines. 
Waiinm  Stlllman    Co..    Aldene,    N.J. 

Planer   nrlvew.  Klectrleal. 
Lancashire     Dynamo     A     Motor     Co. . 

Ltd..    Toronto. 
Niles-Rement-Pond   Co.,    New   York. 

Planer   .la^-kR. 
Armstrong  Bros,  Tool  Co..  Chicago. 

Planers,    Standard    and    Rotnry. 
John    Bertram   &   Sons  Co..    Dundas. 
Can.    Fairbanks-Morse  Co.,   Montreal. 
FoM    &    Hill    Machy.    Co..    Montrenl. 
Gardner,    Rotot,.    A    Son,    Montreal. 
Oarrln    Machine  C-o.,    New   York. 
Glnrd    Machine    A    Tool    Co..    Phila 

delphia.    Pa. 
Morton    Mfg.    Co..    Muskegon    Heights Mich. 

Nlleft-Bement-Pond  Co.,  New  York 
H.    W.    Pttrio.    Toronto. 

Plantng   and    Shaping   Machinerv. 
A.    R.    WilUama   Machy.    Co..    Toronto. 
Can.   Fairbanks-Morse  Co.  Montreal. 
Fay    A    Scott.    Dexter.    Maine. 
Foss    A    Hill    Machy.    Co..    Montreal. 
Garrin    .Machine   Co..    New    York. 
Niles-Bement-Pond   Co..   New   York 
H.    \Y.    PotiH-.    Toronto. 

Planine   .Mill  KxhniiNterfa. 
Can.    BufTalo   Fonre  Co..   Montreal. 
Sh-Mons.  Ltd.,  Gait,  Ont, 

Pliers 

Cana-lian     Billings    A     Spencer.     Ltd  . Wel'flnd. 
Pnenmntic    Tools. 
Cleveland     Pneumatic     Tool     Co.     of 

Canada.    Toronto, 
Cnrtis    Pnenmstic    Machinery    Co..    St. Ixniis.    Mo. 
Independent      Pneumatic      Tool      Co 

Hiiraffo.    New    York, 
PoIiRhinjr    IMarhlnes.    Electric 

and  Band. 

Can.    H.    W.    JohnB-ManriJle  Co..   To- ronto. 

Portable    Vise    Stands. 
New    Britain    Machine    Co..    New    Bri- tain.   Conn. 

Portable    Steel    Tool    Racks 
New   Britain    Machine  Co.    New    Bri- tain.  Conn. 

Portable    Steel    Work    Stands. 
New    Britain    Machine    Co..    New    Bri- tain.   Conn. 

Power   Plant    Eqnlpments. 
Can.    Fairbank<»-Morse    Co..    Montreal, 

Power    Trnn«ini! fiction. 
Meeta    Machine    Co.    Pittsburg.    Pa 
The    Smart-Turner    .Mach.    Co..    Hamil- ton. 

Press    Screw    (Adjostable) . 
W,    F.    A  .Tohn    Barnes   Oo.     Rockford. 
wm.    R.    Perrin.    Ltd..    Toronto. 

Presses,    Bench    Straljrhtening. 
Toledo  Machine  A  Tool  Co..   Toledo. 

Presses    for    Shells. 
Cnn.    Roomer    A    Boechert    Press    Co. Montreal, 

Can.    TxtcomotlTe   Co..    Kingston.    On*. 
Wm.    Tramp    A    Sons    Ship    &     Rnpine 
RniHin^   Cn.,    Philadelphia.    Pa. 

rhnrlM   F     Flinp*   Kng.    Wnrlfs     Thini^o 
Fo<i^    A    Hill    Machv.    Co..    Montreal. 
OoWie    A     VToTnllorb     '"n       Cftit      Ont 
Me'=ta     Mr»rhine    To..     Pitf«b"nrh 
WilUnm    R      Pp'-rin,    Ltd..    Toronto 
H.    \V.    P.'trir.    Toronto. 
Sonthwark    Foundry    A    Machine    Co.. 

Philadelphia,    Pa. 
Wm.    TrKl    To..    YoTint:sfoT\Ti.    O. 
Wat'^on-Stillman    To..     Aldene.    X..T. 

WnrH,    U.    P.,    i»t    On.,    rhilal.'lnhia. 
PrfK^pK.    Cam,    Topple.    Kyf-let 

Rflird    \fftch1ne  Co..    Bridgeport.   Conn. 
Toledo    Machine    A    Tool    Co..    Toledo. 

O. 

Presses.    Broaehlnc 
R.    W.    RHs«   Co..    Brooklyn,    N.Y. 
Toledo    Machine    A    Trwil    Co..    Toledo. 
Watson-Stniman    A    Co.,    Aldene.    N.J. 

T^i-fissos.    T>rop. 
■V.    TT.     Ranfleld    A    Son.    Toronto. 
^..    W.    Bll??"    Co.    Brooklm.    NY. 
Brown.     Poffga    Co.,     Ltd..     Hamilton. 
ra*M»d£. 

Can.    Boomer    A    Boachert    Preas    Co.. 
MOTtreal. 

.NDe*  Hement-PoDd    Co..    New    York. 
William    U.     Perrin,    Ltd..    Toronto. 
Toledo    Machine    A    Tool    Co.,    Toledo. 
Wataou-HUllman    Co.,    Aldene.    NJ. 

Presses,    Filter. 

Lj-mbvimer.    Ltd..    Montreal. 
Wm.    R.    Perrin.    Ltd..    Toronto. 

Presses,    ForslOK* 

Can.  Boomer  A  Bonchert  Preaa  Oo.. 
Montreal. 

K,    W.    Blias   Co.,    Brooklyn,    N.Y- 
Brown.  Bogga  Co.,  Ltd.,  Hamilton. 
Canada. 

Wm,  Cramp  A  Sons  Ship  A  Engine 
Building  Co.,    Philadelphia,    Pa. 

Charla*  K.  Elmea  Eug.  Works,  Chi- 
cago.   111. 

Can.    Falrbanka-Uori©   Co.,    Montreal. 
CirBTd  Machine  A  Tool  Co.,  PhUa 

■  IflpliiH.    I'a. 
Meata    Machine    Ca,    Pittsburg.    Pa. 
Niles-Bemeni-Pood   Co.,    New    York. 
Wm.    R.    Perrin.    Ltd..    Toronto. 
H.    W.    Pclrio.    Toronto. 
Southwark  Foundry  A  Machine  Co., 

Philadelphia,    Pa. 
Wm.    Tod   Co..    Younftstown,    O. 
Toledo   Machine   A    Tool    Co.,   Toledo. 
W  atson  -S  t  illman    Co. .     Aldene.    N  .J . 

Presses,    llydranllr. 
Can.  Boomer  A  Boechert  Presa  Jo.. 

Montreal. 
Wm.  Cramp  A  Sons  Ship  A  Engine 
Buildinp   Co..    PhUadelphia.    Pa. 

A.    R.    Williams   Machy.   Co..   Toronto. 
John    Bertram   A    Sons  Co..    Dundas. 
Charles  K.  Elmea  Eng.  Works,  Chi- cago.   111.  „ 

Meata    Machine    Co.,    Pittsburg.    Pa. 
Niles  Bement-I'ond    Co.,    New    York. 
William    II.    Perrin.    Ltd..    Toronto. 
Southwark  Foundry  A  Machine  Co., 

Philadelphia,    Pa. 
Wm.    Tod    Company.    YoungBtown.   O 
H.    W.    Petrio.    Toronto. 
Toledo   Machine   A    Tool   Co.,   Toledo. 
Wat-^on-St  illman    Co.,     Aldene.    N.J. 
Wood.   R.    D..   &  Ci^..   Philadelphia. 

presNCs,    I'nenniatlr. 
Toledo   Machine   A   Tool    Co..    Toledo. 

Presses.   Power. 
Balrd   Machine  Co.,    Bridgeport.   Conn. 
Can.  Boomer  A  Boschert  Preas  Cf».. 

.Montreal. 
E.    W.    Bliss   Co.,    Brooklyn.    N.Y. 
Brown.    Bogps   A   Co.,    Hamilton.   Can. 
r-an.     Fairbank-t-Morse    Co. .     Montreal. 
Charle:;  F.  Elmes  Eng.  Works,  Chi- cago.  Til.  „     , 

Oeo.    Gorton    Machine    Co..    Racine. 
Oirani  Machine  A  Tool  Co..  Phila- delphia.   Pa. 
Wi]liam    R.    Perrin.    Ltd..    Toronto. 
H.    W.    Petrie.   Toronto. 
Southwark  Foundry  A  Machine  Co., 

Philadelphia.    Pa, 
Toledo    Machine    A    Tool    Co,,    Toledo. 
Wat-ion^tillman    r*o..    Aldene.    N.J. 
A.    R.    WilliamR   Machy,    Co,,   Toronto. 

Presses.   Scrap  Baling-, Can.    Boomer    A    Boschert    Press    Co.. 
^fontrefll. 

William    R.    Perrin.    Ltd..    Toronto, 
Wat<ion-Stillman    Co..    Aldene,    N.J. 

PrpMKes.     Sprlnjr    Foot. 
Paird    Machine   Co..    Bridgeport.   Conn 
Toledo    Machine    A    Tool    C^..    Toledo. 
Brown.    Bopffs   A   Co..    Hamilton.   Can. 

Presses,    Screw. 
Cnn.    Boomer    A    Rrwchert    Press    Co., 
Montreal 

Wm.    R.    Perrin.    Ltd..    Toronto. 
Pressure    Reenlators. 
Can.     Pnirbank'-Morse    Co..     Montreal. 

Proterftve    Pnfnt. 
Tfxi.    Dixon    Crucible   Co..    Jersey   City. 

Pnlle-^-fi. American      PulleT      Co..      Philadelpbta. Pa, 
Balrd   Machine  Co.     Brideeport.   Conn. 
B'-i^wn   A  Sharpe  Mfe.   To..  Pmridence. R.T. 

Con.     PnIrhBn1r<»-Mnne     Cn.,     \fontr<H«l. 
General    Supply    Co.    of    Tfinada.    Ltd.. 
Ottawa. 

D.    K.     XfeT.a^n      Ltd..     Montreal. 
TT     W.    Petrie.    Toronto. 
Po«jitiTe     nntej     A      Pidley     Works. 

T,td.-    Toronto. 
The    Smart-TumeT    Maeh.    Co..    Ham- 

ilton. 
A.    R.    Willlnms   Machv.    Co..   Toronto. 

Pulley    Afflcblnery,    Prllllnff 
Hrd    T»ipnlT»e. 

Cftn.     FRlrhfln»r«-Mor»e    Co.       M-^nfrcal. 
Vne^-Bement-Pond    Co.,    New   York. 

PnTTtps.    Air. 
Meita    Machine    Co..    Pittsb<ire.    Pa. 
Smrtrt  Turner    Mach.    Cb. .    Hamilton. 

Pumps,    Tlie^h    Pressure. Charles  F.   Elmes  Entr.   Works.  Chicago 
William    R.    Perrin.    Ltd..    Toronto. 
Smart -Tomer    Mnoh.     Co..    TTamilton. 
Southwark    Foundry    A    Machine    Co., 
Philadelphia. 

Watson-Stillman    Co..     Aldene.    N.J, 

I^uinpinp    Machinery. 
A.    R.    Williams   Machy.    Co..   Toronto. 
Can.    BnfTalo    Forge    Co..    Montreal, 
Can.    Fairbanks-Morse    Co..    Montre«J. 
Darling    Brothers.    Montreal. 
D'Olier    Pentrirugal     Pump    A     Maeh. 

Co..    Philadelphia.    Pa. 
National  Mach.  A  Sup,  Co..  Hamilton. 
Wra.    R     Perrin    Co..    Toronto, 
n.    W.    Petrie.    Toronto. 

The    Smart-Turner    Mtch.    Co,.    Ham 
ilton. 

Southwark    Foimdry    A    Machine    Co.. 
Philadelphia. 

Wm.    Tod    Company,    Youngatown,    O. 

Pumps,  all    HIntls. 
Can.    Buffalo    Forfe    Co..    Montreal. 
I'harled  K.    Elmeu   Kng.    Workit.   CbiCHK^i 
DurliiiR    Brothen.     Montreal, 

(Ji  111  i;il    Snppl^v    Co.    itf    I'anndn,    Ltd., Oltrnva. 

Owen    8ound    Iron    Works   Co.,    Owen Sound. 

Will iam    R.    Perrin.    Ltd. ,    Toronto. 
H,    W.    Petrio.    Toronto. 
The    Smatt-Tumer    Mach.    Co.,    Ham- 

ilton. 
A,    R.    Williams   Machy.   Co.,   Toronta 
Watson -Still  man    Co.,     Aldene,    N.J. 

Pumps,   ElfH'trically    Driven. 
DOller    Centrifugal     Pump    A     .Mach. 

Co..    Philadelphia,    Pa. 
The    Smart-Turner    Mach,    Co..    Hant- ilton. 

Pumps.    Hydranllc. 
Can.    Boomer    A    Boachert    Preas    Co.. 
Montreal. 

Charles    F.     Elme«    Eng.    Works,    Chi- 
cago,  ni. Darling    Brothers,    Montreal. 

Sm.Hil-TuiTiei     Mnch.     Co..     H.Tuultrm- 
Southwark    Foundry    A    Machine    Co., 

I'hila<Itlphia. 
Wm.    R.    Perrin,    Ltd,.    Toronto. 
Wm.    Tod    Co. .    Yotmgstown,    O. 
Watson -Stillman    Co.,    Aldene,    N.J. 

Pumps    for    Oiling:    Systems. 
S.     F.     Bowser    A    Co.,     Fori    Wayne. 

Ind. 

Pnmps.  Steam, 
Darling    Brothers.    Montreal. 
.Smart-T'inier    Mach.     Co..    Hamilton. 
Wm.    Tod    Company.    Youngstowm,    ©. 

Pump    l/eathers. 

GratJin  A    Knight   Mfg,   Co..    Montroal. 
Southwark    Foundry    A    Machine    Co. . 
Philadelphia. 

Punches   and    Dies. 

W.    H.    Banfleld    A    Bona.    Toronto. 
E.    W.    Bliss    Co..    Brooklyn.    N.Y. 
Brown.     Boggs    Co..     Ltd..     Hamiltca. Tanada. 

Can,    Buffalo    Fotbc    Co.,    Montreal. 
Can.    Fairt>ank»-Mor»e    Co..    Montreal. 
Scott    Rro«..    Halifax.    Eng. 
Gardner.    Robt..    A    Son.    Montreal. 
Globe    Machine   A    Stamping   Co. 
A.    B.    Jardine   A    Co..    Hespeler,    Ont. 
H.    W.    Petrie.    Toronto. 
Pratt    A    Whitney    Co..    Dnndas.    Ont. 
Toledo    Machine    A    Tool    Co,,    Toledo. 

O. 

Punches.   Power. 
John    Bertram    A    Sons   Co,,    Dtmdo?. 
Bliwi.    E.    W..    Co..    Brooklyn.    N.Y. 
Brown.     Boggs    Co..     Ltd.,     Hamilton Can. Ida. 

GimrvT    Machine    A    Tool    Co..     Phila- delphia,   Pa 
Nil*«<-Bement-Pond    Co.,    New    York. 
Watson-Stillman    Co..     Aldene.     N.J, 

Punches,    Pneumatic, 
Jno.     F.     Allen    Cn..    New    York. 

Puncbinp     Machines,     ITorironfal. 

Bertrams.     Ltd..     Edinbureh.     Sr-otland. 
John    Bertram    A    Son^   fr,..    Dundas. 
Bli«,    E.    W..    Co..    Brooklyn.    N  Y. 
Brown .     Boggs    Co.,     Ltd. ,     Hamilton . Tannda. 

Lone      A      Alstatter     Co.,      Hamilton 

Oblo. 

VJ'-o  HajTiPTit  r>nnd    Cn..    Now    York 

William?.   White  A    Co.,   Molina,    Til. 

Pyrometers. 
CnrtBdian     Hoskins.     Limited.    Walker- 

vllle.   Ont. 

Shore    Tn-strument    A    Sffg.    Co..    New York    City- 

Thwjng    Instrument    Co..    Philadelphia. 
Pa. 

Qimrterlne    Mnchlnes. 
John    Rprtrnm    A    Sons   Co..    D"ndas. 
Nile^-Bempnt-Pnnd    Co.,    New    York, 

Rnt*'h#>t     IVrenches. 

Wells    Brothers    Co..    Greenfield,    Ma.'in. 

Rfllllne-.    Iron    and    Brass. 
Canada      Wire      A      Iron      Oooda      Co.. TTBTTlitton      Ont. 

Dennf"   Wire  A    Tron    Works  Co..    Ltd., r^rndon,    Canada 

Rail    Benders. 

NHes-Bement-Pond   Co,.    New  York. 

Rnllrond    Tools. 
r'nn.    Fairhankfl-Morse  Co..    Montreal. 
Nilp^-Beinent-Pond  Cr,..   Spvt   York. 

RaUrnad     Tools.    Tlydraullc. 
Wntfton-Stillman    Co.,    Aldene.    N..T. 

Rapping  Plates. 
Sterens.    F.    B,,    Detroit.    Mich. 

Ratchets. 

Keystone   Mfg.    Co..    Buffalo.    N,Y. 

Raw    tilde    Pinions. 

Gardner.   Robt.,  A  Son,   .Montreal. 
Hamilton      Gear      A       Machine      Co., 

,  Toronta 
Jones    A    Glassco,     Montreal. 
Smart-Turner   Machine  Co.,   Hamilton, Ont. 

Reamers,    Adjustable. 
Can,   Faiibaoks-Murse  Co.,  Montreal. 
Cleveland    Twist    DrUl    Co..    Clcfeland 
Morse    TvfiM     Drill    A     Machine    Co.. 
New    Bedford. 

Pratt  A   Whitney  Co,,  Dundas,  Ont 
Wells    Brothers   Co..    Qreenfiedd.    Maaa. 

Reamers,    Bridge,    Expand injp 

and    HlK^h    Speed. 
Buitertield    it    Co..    Rock    Island.    Que. 
Can.    Kairbank.v Morse  Co.,   Mimtrettl. 
Cleveland    Twist    DrUl    Co.,    ClereJand. 
M.>rse    Twist     Drill    A     Machine    Co.. 

.New   Bedford, 
11.    W.    IVtrif,   Toronto. 
Pratt  A   Whitney   Oa.   Dundas,   Ont 

Reanit-r  Fluting  Machines. 
tianrin   Machine  Co.,    New   York. 

Reamers,    Pipe,    Cylinder    and Locomotive. 

ButterfleUl    A    Co.,    Rock    laland.    Qua. 
Can.    Fairbanks-Morse    Co.,    Montreal. 
Clevelan<l    Twist    Drill    Co.,    CeTeUnd 
.Morse    Twist     Drill    A     Machine    Oa. 

New    Bedford. 
Pratt    A    Whitney    Co..    Dundaa,    Ont. 
Whitman     A     Barnes     Mfg.     Co.,     St. 
Catharines,    Ont 

Wilt  Twist  Dnll  Co.  of  Canada.  Ltn.. 
Walkemlle.   Ont 

KeamiUK    Machines.    Pneumatie. 
Cleveland      Pneumatic      Tool      Co.,      ot 

Canada,    Toronto. 
Independent      Pneumatic      Tocrt      Co.. Chicago, 

Reamers,    Steel    Taper    and Self-Feed  Ing. 

Buitertield   A   Co..    Rock   Island.   Qut. 
Can.    Kairbauka-Mor«e   Co.,   MtmlreaL 
Cleveland    Twist    Drill    Co,,    Cleveland. 
A.   B.   Jardine  A  Co.,   Hespeler,  Ont 
Morse    Twist     Drill    &    Ma<diiBe    Co., 

New    Bedford. 
}1.    W,    IVtiic,   Toronto. 
Pratt  A   Whime>   Co.,  Dundas.  Ont 

Wilt  Twist   Drill  Co..  of  Canada.  t-tU-. Walkerville,    Ont 

Rebuilt    .Machine   Tools. 
.New   York   Machy.    Co.,   New  York. 

Baird    Machine   Co.     Bridgeport,   Oooo. 

Klit-obtat»-  ™      .J        /- 

Tuioutu    A     Hamilton      Electric      t./0., 
iHaradton,   Ont 

Kivet    .Machines. 
Uuttalo  t'oi-ge  Co.,  Buffalo.  N.Y. 
.National    Machmery   Co.,   Tiffm,    O. 

Kivetr^,   Tubular.  Bilurtated. 
I'armenter  A   Bulloch   Co.,    Gananoque. 

Kivetw,    Iron,    Cjpper   and    Brass. I'm-menter  A    BullocQ   Co..    Gananoqae. 

Riveters,    Pneumatic,    HydrauUc. 

Hammer,    Compression. Alliance    Machine    Co..    Alliance,    O. 
Jno.    F.    Alien   Co.,    New    Yura, 

Can.    Fairbanks-MoT^e  Co.,   Montreal. 'Caeveland      Pneumatic     Tool     Co.      ol 
C^ntda.    Toronto.       .      „     ,     „        ̂  

Independent     Pneumatic    Tool    Oa     oi 
Cliicay;o.    111.  ,  _ 

Mesta    Machine    Co.,    Pittsburg.    Pa. 

National   .Mach,   A  Sup.   Co..   Uamiltofi Nile'i-Bement-Pond     Co.,     New     lOTK. 

H,    W.    I'enie,   Toronto. 
Sonthwark     Foundry    A    Machine    l>o., 
Philadelphia. 

Wat^on-Stillman   Co..    Aldene.    y.J- 

Riveting    .Machines.    Elastic 

Rotary  Blow. 
Giranl     Machine    A    Tool    Co.,    Phila- 

Grant    Mfg.    A    Machine    Co.,    Bridge- 

llfgh -Speed     Hammer    Co,,     Rochestei. 

F,"  B    Shuster  Co..  New  Haven,  Conn, 

Southwark    Foundry    A    Machine    Co., 

Philadelphia. 
Rolls,    Bending. 

John    Bertram    A    Sons    Ca.    Dundaa. 

Bto^.     BoRgs    Co..     Ltd..     Hamflton, 

Canada.  ,    ̂          . ,  _    v^y 

Niles-Bement-Pond    Co.      New    Tork^ 

Tote-lo    Machine    &    Tool    Co.,    Toledo. 

KollioK    Mill    Machinery. 
\lli:ince    Machine    Co.,    Alliance.   O. 

Mesta    .Machine    Co..    Pittsburg,    Pa- 
Wm.    To^l   Co..    Youngstown     O. 
Rooflns.  ..     _,.,     -       T  *^ 

Can.    H.   W.  Johns-Manrille  Ca,   Ltd.. Toronto. 
Rotary    ConveHers.    

A     U.    Williams    Machy.  Co..   Toronto- 
Toronto    and    Hamilton  Electric    Co.. 
Hamilton. 

Rubbers.  ,.     ̂       , 

L.    S.    Tai^his   A    Sons.  Montreal. 

Rubber  Mill   Machinery. 
R.>rtrams.    Ltd.,    Edinhunih.    Scotland 

Can.    H.   W.  Johna-ManTille  Oa,   Ltd.. 
Toronto. 
Rnlcs.  „     ̂   . 

Brown   A   .Sharpe   Mfg.  Co.,  Providence, 

Janies   Ch«*terman   A   Co.,    LM..    9hef- 

fleld.    KUK.  ,    ,     ̂ , 

L.    3.    Starrett   Ca,    Athol.    Maaa. 

Safety    Set    Screws. 
Allen   Mfg.  Cxk.   Inc..  Hartford,  Coon. 

Sand   Blasts. 
Curtis   Pneumatic   Machlnsry  Oa.    St 

Louts.     Ma 
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Why  go  to  the  expense  of 
buying  new  machines  for  the 
manufacture  of 

SHELLS  ? 

We  have  already  shipped  some  75  car- 
loads of 

Rebuilt 
Machine 
Tools 

to  CANADA  since  the  outbreak  of 

the  war,  with  absolute  satisfaction  in 
each  case. 

If  you  need  any  equipment  it  will  be  to 

your  advantage  to  get  in  touch  with  us 

as  our  facilities  for  furnishing  rebuilt 

machinery  are  second  to  none  on  the  con- 
tinent. 

EVERY  MACHINE  WE  BUY  IS  PUT 
THROUGH  OUR  OWN  SHOPS  AND 
COMES  OUT  IN  ABSOLUTELY  PER- 

FECT ORDER— AND  WE  STAND 
BEHIND  EVERY  ONE  WE  SELL. 

The  demand  is  enormous,  but  we  are  not 

taking  advantage  of  the  war  by  putting 

on  exorbitant  prices — our  aim  is  a  good, 

square  deal  to  everybody  all  the  time. 

You  can  often  get  something  practically 

equal  to  a  new  machine  at  a  very  great 

saving  in  price. 

As  we  carry  a  large  stock,  we  can  likely 

supply  you  from  stock,  or  if  we  cannot 

do  this,  we  will  take  your  order  for  fu- 

ture delivery,  specifying  a  definite  time 

when  we  will  supply  you  with  such  tools 

as  you  may  require. 

New  York  Machinery  Exchange 
50  Church  St.,  New  York 

Our  Newly  Designed 

Shrapnel  Shell 
Cleaning  Machine 

Cleans  all  Standard  Sizes 
and  accommodates  various  other  sizes 

The  table  of  this  machine  has  six  shell  pockets. 
Three  of  these  are  in  the  Blasting  Department,  and 
the  other  three,  as  shown  in  the  illustration,  are  in 
the  open.  Thus,  while  three  of  the  shells  are  being 
cleaned,  the  operator  can  remove  the  other  three  that 
have  been  cleaned,  replacing  them  with  three  more  to 
be   blasted. 

Consequently  the  machine  can  be  kept  in  constant 

operation. This  machine,  if  connected  to  any  exhaust  system, 
will  be  nearly  dustless  and  absolutely  automatic  in 

operation. On  the  sand  blasting  table  proper  the  division 
plates  are  lined  with  wood.  This  protects  the  steel 
plate.     The  wood   is  inexpensive  and  easily  replaced. 

The  machine  is  so  designed  that  the  copper  band 
groove  is  blastoil  on  the  exterior  of  the  shell  and  an- 

other nozzle  blasts  the  upper  part  of  the  exterior  of 
the  shell. 

Its  capacity  for  continuous  nuining  is  from  150  to 
200  shells  per  hour. 

We   are  anxious  to   fell  you  all   about   it. 
Write  us. 

U'f  u/f  tiutitujtivl UIVI.S  uj  Sitntl  liliist  niniii- 
ment  Jor  tmif  imrticulttr  jiced.  .l/.s-u  cleunitnj 
milts,  ilttst  arresters,  cinder  mills,  resiii 
//rimlers   and  other  foundry  efjuipinent . 

The  W.  W.  SLY  MANUFACTURING 
COMPANY 

CLEVELAND  OHIO 

If  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directon/  at  the  ixu-k. 
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Sand    Bla«t    Systeniet. 

WhitinR  Foundrj'  Equipment  Co., 
IIar\c.v.   m. 

Saw    BtndeK. 

Diamond     3av    ic     Stamping     Works, 
Buffalo.   N.Y. 

Saw    Tables. 

Hub    Machine   WeKiinK    Jt    Contracting 
Co..    PhiladelpWa.    Pa. 

Saw    8h»rpeiiinr    MachlneH. 
Nutter  A    B»ni«i   Co..    Hinsdale.   N.K. 

Saw   Mill   Machinery. 
A.    R.    Williams    Machy.    Co..    Toronto 
0*n.    Fairhank^Morse  Co..   Moatrcal. 
Esi.riil.nc.o-'^    Ma>-h.     Woiks.     IMiilachl- 

].ln;i.     l';i. Oardnrr.    RobL   A   Son,    MontreaL 
Cnrtis    Pneumatic    Machinery    Ca,    bl. 

Lou  in.     Mo. 
Vatlnnal  Mach.  A  Sup.  Ga,  Hamilton, 
H,    \V.    Prtr:.-.    Toronto. 
Pl<w«rt«m1le    Foundry,    Pleoisrllle,   Que. 

Nawe.  Ill|rh-8pr«d.  Friction. 
Esj>cn-Tjucas  .\Iaoh.  Works,  Philadel- 

plii.T.    Va. 
Hunter  Saw  &,  Machine  Co..  Pitts- 

burg, Pa. 
Mesta    Machine    Co.,    Plttaburg.    Pa. 
Nutter  &    Baraea  Co..    Hinsdale.    N.H. 

SawN.   Inserted   Tooth. 

Espen-Liic.is  Mach.  Workn.  Philadil- 
pliia.    Pa. 

Tabor   Mfft.    Co..    Philadelphia.    Pa. 

Snwt*.    Ilni-K. 
Can.    Fairhanks-ilors*   Co.,    Mootr«U. 
Diamond  Saw  &  Stamping  Works, 
Buffalo. 

Ford  Smith     Machine    Co..     HamUton. 
Oarrin    MRchine    Co..    New    Tork. 
H.    W.    IVriio,    Tomnt.i. 
L.    S.    Starrett   Co..    Athol.    Mass. 

SawM.   Clrnilnr    Metal. 
Espen-Liicas  M.ich.  Works,  Philadel- 

I'hia,    Pa. 
Hub  Machine  Welding  &  Contracting 

Co.,    Philadelphia,    Pa. 
Hunter  Saw  &  Machine  Co..  Pitts- 

bury,    Pa. 
Tabor    Mfg.    Co..    Philadelphia,    Pa. 

Sawb,   Hot  and  Cold. 
Hunter  Saw  A  Machine  Co..  Pitts- 

burg,   Pa. 
Mesta    Machine    Co..    Pittsburgh. 
Nuttpr   &    Baraea  Co..   Hinsdale.   N.H. 

ScleroBcopes. 
Shore  Insinunent  &,  Mfg.  Co. .  New 

York    City. 

Sfrap    Iron. 
L.    .^.    Tar^hifl    &    Sons.    Montreal. 

Screw    Machine    Frodoctfl. 

Wallace,     Bames    Co..    Bristol.     Conn. 

Screw   Mnchlnen,   Hand, 
Antoinntio. 

Brown  &  Sharpe  Mfg.  Co.,  Providence, 
R.I. 

Can.    Fairbanks-Morse  Co.,   Montreal. 
Oarrin    Machine   Co.,    New   Tork. 
Qirard  Machine  &  Tool  Co.,  Pbila- 
delphia.    Pa. 

Hill.  Clarke  &  Ca,  of  Chicago.  Chi- 
cago.    111. 

A.    B.   Jardine  A  Co.,   Hespeler. 
Moteh  &  Merryweather  Machy.  Co. , 
CleTeland.    O. 

National  Mach.  &  Sup.  Co.,  Hamilton. 
New  Britain  Machine  Co.,  New 

Britain.    Conn. 
H.    W.    Petrie.   Toronto. 
Pratt  &   Whitney   Co..   Dnndas.   Ont. 
Warner  &   Swasey  Co.,  Cleveland,  O. 
A.    R.    Williams   Machy.    Co.,    Toronto. 
Windfior   Machine   Co..    Windsor.    VI. 

Screw   Machines,  Mnltlple 
Spindle. 

New  Britain  Machine  Co..  New 
Britain,    Conn. 

Windsor  Machine  Co.,   Windsor,   Vt, 
Screw    Plates. 

Butterfteld    &    Co.,    Rock    Island,    Que. 
Can.   Tap  &   Die  Co.,   Gait.   Ont. 
A.    B.   Jardine  &   Co..    Hespeler. 
Morse  Twist  DriD  &  Machine  Co  . 
New    Bedford. 

Wells   Bmthers  Co..   Greenfield.   Majss. 
Wiley  A  Rnssell  Co..  Greenfield.   Mass. 

Screw    Slofters. 

Garrin    Machine  Co..    New   Tork. 
Pratt  A  Whitney  0->..  Dundas.  Ont. 

Set    Screws.   Safety, 
Allen    Mfg.    Co..    Hartford,    Conn. 

Second- Hand    Machinery. 
New    York    Machinery    Co.,    New    Tork. 
Gardner.    Robt.    A    Son.    Montreal. 
Can.  Drawn  Steel  Co.,  HamCton,  Ont. 
Gardner,    Robt    A    Son.    Montreal. 
National  Mach.   A  Sup.  Co..   Hamilton. 
Niles-Rement-Pnnd    Co.,    New    York. 
H.    W.    I'rtrii',    Ti-Tonto. 
PlesffisTille    Foundry ,    PlessIsTille.    Qne. 
The  Smart-Turner  Machine  Co.,  Ham- 

ilton. 
Dnlon    Drawn    Steel    Co. .    Hamilton. 

ShaoKfe,   Slraii^ht  and  Taper. 
Jaeobs   Mfg.    Co..    Hartford,    Conn. 

Shapers. 
John   Bertram  A  Sons  Co.,   Dtmdaa. 
Can.    Fairbanks-Morse  Co.,   Montreal. 
Canada    Machy,    Corp.,    Gait.    Ont. 

Foss   A    Hill    Machy.    Co..    MontreaL 

Gardner,    Robt..    A    Son,    .Montreal. 
Girard    Machine    A    Tool    Co.,    Phila- 

delphia,   Pa- 

Hendtry    Machine    Co.,    Torrlnirton.    C't- 
Hill.    Clarke   A    Co..    of   Chicago,    Chi 

caxo.    III. 
li.   W.   Petrie,  Tpronto. 

Shafti>iR. 
A.    R.    Williams    Machy.    Co.,    Toronto. 
Can.    Kslrhnnhs-Moine   Co.,    Montreal. 
Mesta    MacJiine    Co.,    Pitt.'»burg.    Pa, 
NUe'-Bement-Pcnd    Oo.,    New    York. 
Tl.    W,    IMiio.    Toronto. 
Pratt    A    Whitney    Ca,    Dundas,    Ont. 

Sharppnlns-    Stones. 
Carbonmdiira  Co.,   Niagam   Falla,  N.Y. 
Norton     Co..     Worcester.     Mass. 

ShnvlrsR.    Separators. 
Can      Buffalo    Force    Co..    Montreal. 
Sheldcns.    Ltd..    Oalt,    Ont, 

.ShfiirlnK    Machines,    Ans:le    Iron, 
Uiir  and  Oate. 

.Tohn    BeTtram   A    Sons   Co..    Dundas. 
Bertrams      Ltd..     Bdinbiircb.     Scotland. 
Oirard     Machine    A     Tool     Co.,     Phila- 

delphia,   Pa. 
A.     B.     .Tardlne    A    Co..     Hespeler. 
I.oni:    &    Al-'tfttter.    Hamilton.    Ohio. 
Mesfft     Machine    Co..     Pittsburg.     Pa. 
\ile?;-Bi^m«-nt-Pond    Co..     New    York. 
«lcntt     Bros..    Halifax.     Eng. 
«.  ..j„    >!„„»,!„„     c     Ton]    r-rt..    TolMo. 

wniirims.    White  vt  <.'o..    Moline,    111. 
Slif-ar^,   Power. 

•trthn    Bertram   A    Sons   Co..   Dundaa. 
Bliss.    E.    W..    Ca,    Brooklyn.    N.Y. 
Bnwn     Bogffs     Ca,     Ltd.,     Hamilton. Canada. 
BMfTnio   Fnrtre   Co.,    Buffalo.    N.Y. 

Oirard    MachUie    &    Tool    Co.,    PhOa- i*>h>hia      Pa- 
Mesfa    Machine    Co..    Pittsburft.    Pa. 
NsMonal    Machv.    Co..    Tiffin.    Ohio 
National    Mach.  A  Sup.  Co..  Hamilton. 
Nile^-B^^mpTit-PnTid    Co..    New    York, 
Scott    Bro*)..    HftTlfaT.    Eng. 
TI.    \\.    Pplrir,    Toronto. 
Toledo    Machine    A    Tool    Co.,    Toledo. 

Shea  CM,    l^ever,    Hydranllc. 
Mesta    Macliine    Co.,    Pittsburg.    Pa, 
Wat-wn-Stillman    Co..    Aldene,    N.J. 

Shears.   Pneumatic. 
John    F.    Allen    Ca,    New    York. 
Toledo   Machine   A  Tool   Co.,   Toledo, 
Ohla 

Shears,    Squaring:. 
Brown,    BuggB,   A  Co.,   Hamilton.  Can. 

Sheet    Metal    Workloff    Tools. 
Balrd  Machine  Co.,   Bridgeport,  Coon. 
Bliss,    lu.    VS.,    Co..    Brookl>-n,    N.Y. 
Brown,    Bcggs   &    Co.,    Hamilton,   Can. 
Steel     Bending     Bralie     Works,     Ltd., 
Chatham,     Unt 

Sheet   Metal   Htamplngs. 
Imncaii    tlectrloaJ    Co.,    Montreal. 

Shell    Banding    Machines, 

Hydraulic. 
Wm.    Cramp    A    Sons    Ship    A    Engine 

Bldg.    Co.,    Philadelphia.    Pa. 
Can.    LocumoUve    Co..    Kingston,    Ont. 
Goldie    A    .UcCulloch    Co.,    Oalt,    Unt. 
Lyrabumer,     L-td.,     Montreal. 
Moicb    &     Merryweather    Machy.    Co., 

Cleveland,    O. 
Wataon-aiiilman   Co..   Aldene,    N.J. 
Wesi   Tire  Setter  Co..   Rochester,   N.Y. 

Shell    Horsling   ;>lachinery 
Rcath.    W.    D.J   &   Son,    Toronto. 

Shell    L.athe«. 
Barrett    Machine   Tool   Co.,    Meadville, 

Pa. 
Garluck-Machinery.    Toronto. 
JeiicRcs   Machme  Co.,   Sherbrooke,  Que. 
Kelloyg    A    Co.,    Toronto. 
il.    W.    Peti-ic,    Toronto. 

Shell    .Manufacturing   Tools. 
Amalyaiuaied    Machinery    Corporation. 

Cliicagu,    111, 
FranR   Tuomey,    Inc..    PhOadelpMa,  Pa. 
GarlocK-.Viactimery,     Toruulo. 
N  ew    York    Machinery    Exchange,    New 

York. 
Hill.    Clarke   A   Co.    of   Chlcaeo. 
TI.    W.    I'ttrie,   Toronto. 

Shell    Painting;    .Machine. 
Can.     Buffalo    Forge    Co.,     Montreal. 
Can.    Locomotive    Co.,    Kingston.    Ont. 

Shell     Screws.    Headless. 
Blake   &   Johnson,    Waterbury,    Conn. 

Shell    Riveters. 

Gran  I    Mfg.    A    Machine    Co..    Bridge- 
port,   CuDO. 

Shelving,    Steel    Partitions. 
Cauadian     Sieel      Products     Company. 

.Mutilreal. 
Sherardizing. 

Chamber,   Ltd.,  Toronto. 

Slirapucl    Shell    Marker. 

Bro\m-Bogg^    Co..    Hamilton.    Ont. 
H olden-. Morgan    Co.,    Toronto. 
Nuble    &    V\ejJtbrook    Mfg.    Oo.,    Hart- 

ford.   Conn. 

Shrapnel   Sand   Blasts. 
W.    W.    Sly    Mfg.    Co.,    Cleveland.    O. 

Side    I'uolh. 
Armstiong    Bros,   Tool   Co.,   Chicaga 

Sirens.   Electric. 
Lintz  I'orter    Co.,    Toronto. 
Sheldons,    Ltd.,    Gait.    OnL 

Silver  Solder. 

Geo.    H.    Lees  A  Co.,   Ltd.,   Hamilton, Ont. 

Slotters. 
Garvin    Machine   Co..    New   York. 
NUes-Bem^nt-Pond    Co.,    New    York. 

Snioltr'Ntackit, 
.MacKinnon.     Uuliiics    Co.,     Slic-rbiooke. 

Que. 

Pleasisville   Foundry,    PleastarlUe,   Que. SorkctB. 

Brown  A  Sharpb  .Mfg.  Co.,  Providence. 
K.I. 

Cleveland    Twist    Drill    Co..    Cleveland. 
Ke>-stone    .Mfg.     Co..     Buffalo,    N.Y. 
MfwJem    Tool    Co..    Erie,    Pa. 
.Moree    Twist     Dili]     A     .Machine    Ca. 

New    Itedford. 
Wilt  Twli.t  Drill  Oo.  of  Canada,  Ltd.. 

Walkerville.    Ont. 
Whitman     A     Barnes     Mfg.     Co.,     St. 
Catharines.    Ont. 

J.    H.    William.'"    Co,.    Brooklyn.    N.Y. 
S«dderlns:    Irons. 

Brown     P-ogrgs   A   Co..    Hamilton,   Can. Solders. 

TaMmnn    Bra.<i»  A   Metal  Co.,  Hamilton. 
SpeciaUien.    Electric. 

Lint7-Porter    Co..     Toronto, 
Special    Machinery. 
Armstrong     Brofi, .     Toronto. 
W.    H.    Banfleld    A    Sons.    Toronto. 
John    Bertram    &    Son«    Co..    Dundaa. 
Baird    Machine   Co.,    Bridgeport.   Coan 
BliBs.    E.    W.    Co..    Brooklyn.    N.Y. 
Brown.    BofffTs   A    Co..    Hamilton.   Can. 
Can.    Fairbanks-Morse  Co..   Montreal. 
Canada    Machy.    Agency,    Montreal. 
Cunningham    A    Sons,    St.    Cathaidnes 

Ont. 

Cbarlea  F.  Elmea  Eng.   Works.  Cblcaffo 
Ford-.Smirh    .Machine   Co..    Ilamilroo. 
Garvin    Machine    Co..    New    York. 

Gooley    A     Bdliind.     Inc. ,    Courtland. 
N.T 
Grant  Mfg.   A  Machy.   Co..   Bridgeport. 
Conn. 

John     H.    Hall    A    Sons,    Brantford. 
JsHine.    A.    B..    A    Co.,    Hespeler. 
National   Electric  Welder  Co.,   Warren. 

Ohio. 

National    Forge  A   Tool   Co.,   Krie.    Pa. 
Nafinnal    Mach.   A   Sup.  Co,.  Hamilton. 
Ple«si«ville    Foundry.    Plewlsville.    Que. 
Smart-Tiimer    Machine   Co.,    Hamilton, 

Ont. 

William    R.    Perrin.    Ltd..    Toronto. 
Wm.    Tod    Company,    Yomiffstovrn,    O 

Spike   .\lachlnes. 
The   Smart-Turaer  Machine  Ca,   Ham- ilton. 

Spring:   Toilers. 
Baird   Machine  Co.,   Bridgeport,   Conn. 
Garvm    .Machine    Co..    New    York. 

Spriuffs,    Machinery. 
Cleveland   Wire  Sprmg  Co.,   Cleveland. 
Jas.     .Steele.     Ltd..    Guelph.     Ont. 
Wallace.     Baraea    Co..     Bristol,    Conn. 

Spring   Making   Machinery 
(Automatic). 

Baiid  Machme  Co.,  Bridgeport.  Conn. 

Sprockets,    Chain. 
Muise    Chain    Co.,    Ithaca.    N.Y. 
Philadelphia     Gear     V\  orks,     Philadel- 

phia,   Pa. Stalrb,    Irun. 
Canada     Wire     A     Iron     Goods    Ca, 

Hamilton.    OnL 
Dennis   Wire  A    Iron   Works  Co.,   Ltd., 
London,   Canada. 

Stamping. 

Duncan    Electrical    Ca,    Montreal. 

Stamping    Machinery. 
Brown,   Boggs  A    Co.,   Hamilton.  Can. 

Stationary     L,adders. 

New    Britain    Machine    Co.,    New    Bn- 
taln.    Conn. 

Slejioi   Specialties. 
Genc^ral    Supijly    Co.    of    Canada,    Ltd.. 
Ottawa. 

ShelUoutj,     Ltd. ,     Gait,    Ont 
Steam     beparutors    and    TrapN. 
Can.    Fairbanka- Morse    Co.,    Montreal . 
Can.    Sirocco   <_>•-     Ltd.,    Windsor,  Ont. 
11.    W.    Fctrie.    Toixmto. 
Sheldons.    Ltd.,    Uall.    Ont. 
The   Smart-Turaer  Machine  Ca,  Hiai 11  ton 

Steel    Alloy. 

Vanadium     Alloys     Steel     Co..     Pitts- burgh,   Pa. 
Vulcan  Crucible  Steel  Co.,   Aliqulppa. 

Pa. 
Steel   Chains  for  Pulp  Mill 

and   Saw   Mill. 
Plessi.'^nlle    Foundry,    Plesslsrille,    Que, 

Steel    Barrels. 
Smart-Turner   .Machine  Co.,   Hamilton, 

<mt. 

Steel    Bench    L<egs. 
New    Britain    Machine    Co.,    New    Bri 

tain.    Conn. 
Steel    Bending    Brakes. 

Steel     Bending     Brafee     Works,     Ltd.. 
Chatham.  Ont. 

Steel.   Cold    Itolled, 
Can-    Drawn   Steel   Co.,   Hamilton,  Ont, 
A.    C.     Leslie    A     Co.,    Ltd..     Montreal. 
Union     Drawn     8te«l     Co.,     Hamilton. 

Ont. Wallace,    Baraes    Co.,    Bristol,    Conn. 
Stet-I    l>riin»s. 

Smart-Turaer    Machine   Co.,    Hamilton. 

Ont. 

Steel    Prchsure    Blowers. 
Can.    Buffalo    Forge    Cu.,    Montreal. 
Can.    Fairbanka-Morae  Ca.   Montreal. 

Steel,  all    kinds. 
Lackawanna  Steel  Co.,  Lackawanna. 
NY. 

Steel,    High    Speed. 
Armstiong  Whltworth  of  Canada. 

Ltd..     .Montreal. 
Can.    Fairbank-vMoree   Co.,    MontreaL 
H.    A.    Dniry   Co.,    Ltd.,    Montreal. 
Thoe.    Firth   A   Sons,   MontreaL 
Hawkridge    Bros.    Co.,    Boston.    Maae. 
National   Mach.   A  Sup.   Co.,  HazoUtaa. 
IT.    W.    Petri.,    Toronto. 

Vanadium  AI1o}-s  Sieel  Co.,  Pitta- burg.    Pa. 
Vulcan  Crucible  Steel  Co.,  Aliqulppa. 

Pa. 
Steel    Die   EngraTlng. 

Noble    A    Westbrook    Mfg.    Ca.    Hart ford.    Conn. 

Steel    Machinery. 
Hawkridge    Broa.    Co.,    Boston,    Mass. 

Stfel    Vanadium. 

Vanadium     Alloys     Steel     Co. ,     Pitts- 

bunih.    I'a. Vulcan   Cnicible  Steel  Co.,   Aliqulppa. 
Pa. 

Stock    Racks    for   Bars,    Piping, Etc. 

New    Britain    Machine    Co.,    New    Bri tain.    Conn. 
Sto«'k8    for    Hies. 

Wells    Bros.    Co.,    Oreenflcld,    Mas<^ 
Stocks.    Pipe. 

Buttertield   A   Co..    Rock    Island.   Que. 
Greenfield     Tap     A     Die    Corporation. Greenileld,    Mass. 

Stools,    Steel.    Shop. 
Dennis   Wire  A    Iron   Works  Co.,  Ltd.. 
London.   Canada. 

Storage    Systems. 
S.     F.     Bowser    A    Co. ,    Fort    Wayne. 

Ind. 

Stoves.   Electric. 
Lintz-Porter    Co..    Toronto. 

Straight    Edges. 
Steel  Bendhig  Brake  Works,  Ltd.. 
Chatham.    Ont, 

Straightening    Machinery. 
Baird   Machine  Co..    Bridgeport.   Conn. 
Bertrams,    Ltd.,    Edinburgh,   SooUand 
National   Mach.   A  Sup.  Co.,  Hamilton. 

Structural    Steel. 
Hamilton    Bridge    Works    Co.,    Hamll 

ton.    f>nt, 
Lackawanna    Steel    Co..    Lackawanna. 
NY. 

Owen    Smmd    Iron    Works   Co. ,    Owen 
Sound,    Ont 

Stud  Driver. 
Keystone    Mfg.    Co.,    Buffalo.    N.Y. 

Switchboards    and    Telephones. 
Lintz-Porler    Co.,    Toronto. 
Toronto     A     Hamilton     Electric     Co., 

Hamilton. 
Switches,    Railway. 
National    Mach.  A    Sup.  Oo.,  Hamilton, 

Tanks,   Oil,   Etc. 
3.    F.    Bowser  A   Co..   Fort  Wayne. Ind. 
MacKinnon,    Holmes    Co.,    Sherbrooke, 

Que. 

Tanks.    Steel. 
John    iDglifi  Co..   Toronta 
MacKinnon,  Holmes  Co.,  Sherbrooke, 

Que. 

PlcA-tisville  Foundry.    Pleaalsville,   Qu* 
Toronto    Iron    Works.    Ltd.,    Toronto. 

Taniis.   Pressure. 
Toronto    iron    Works,    Ltd.,    Toroato. 

Tanks.  Water. 
MacKinuou.  Holmes  Co.,  Sherbrooke, 

Que. 

Tank    Wagons. 
.MacKinnon.    Holmes    Co.,    Sherbrooke, 

Que. 

Toronto    Iron    Works,    Ltd.,    Toronto. 

Tapes,  Measuring. 
Jttiiies    C-ha*terman    A   Co.,    Ltd.,    Shef- Held.    Eng. 

Tapes,    Friction. Can.    H.   W.   Johns-ManviU«  Oa,  Ltd.. 

Toronto. 

Tapping  Machines  (Pneumatic). 
Clevelind  Pneumatic  Tool  Ca  ** 

Canada.    Toronta 
Independent       Pneumatic      Tool      Co.. 

Chicago.    111. 

Tapping    Machines    and 
Attachments. 

Baker    Brothers,    Toledo,    O. 
John    Beriiam    A    Sons   Co..    Dundas. 
Garvin    Machine    Ca,    New    York. 
The   Geometrlf   Tool   C-o..    New    Havej. 
Giraid  Machine  A  Tool  Co.,  Phfla 

delphia^   Pa. Greenfleld  Tap  A  Die  Corporation. 
Givenfleld.   Mass. 

J.    H.    Hall    A    Sons.    Brantfonl,    Ont. 
A.    B.   Jarrline  A    Co.,    Heeipeler. 
Landis    Machine    Co,,    Waynesboro,  fa. 
.Manufacturers  Equipment  Co.,  Chi 

cago,    lit. 
Mod  era    Tool    Co.,    Erie,    Pa. 
MurcUffv  Machine  A  Tool  Oa,  De- 

troit Niles-Bem*nt-Pond   Co..   New  Yoit. 

H.    W.    Petrie.    Toix»nto. 
Rickart    Shaper    Co.,    Erie.    Pa. 
L.    S.    SUriett    Co.,    Athol.   Mass. 
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Think  Of  This! 

"Are  you  a  subscriber  to  CANADIAN  MACHINERY?" 
If,  unfortunately,  we  have  not  been  privileged  to  serve  you, 
then  we  would  suggest  that  you  get  in  line  at  once. 

Think  of  this !  $2.00  brings  this  paper  to  you,  fifty-two  weeks 
in  the  year.  Cheap,  isn't  it7-^  Yes,  but  how  much  more  is  it 
worth?    That's  a  question  for  you  to  decide  upon. 
Just  read  carefully  any  issue — this  one  for  instance.  Note 
the  timely  shell  articles  alone,  and  you  will  get  a  line  on  the 
competency  of  our  editorial  staff. 

Study  the  "Production  Methods  and  Devices,"  and  see  for 
yourself  that  our  contributors  are  first-class,  practical  men. 
Look  into  the  "Progress  in  New  Equipment"  section  and  see 
how  we  keep  in  touch  with  the  manufacturers  in  their  pro- 

duction of  new  machinery  and  devices. 

If  you  are  interested  in  the  markets,  then  study  our  market 
letters  and  record  of  current  prices  on  all  material  relative  to 
the  engineering  field. 

And  remember  the  advertising  section,  for  it  will  acquaint 
you  with  reliable  manufacturers  who  market  their  products 
in  the  modern  way. 

And  lastly,  follow  the  arrow  on  this  page  to  coupon. 

Sign.   Tear  Off  atid  Mail  To-day. 

Money  is  only  v;ihiable  when  it  is  used  to  purchase 

something  useful.  Two  dollars  invested  in  52  issues 

of  CANADIAN  MACHINERY  will  pay  you  splendid 

dividends.  If  you  are  already  a  subscriber,  why  not 

do  a  fi-iend  a  s'ood  turn  and  call  his  attention  to 

this  message?  He  will  appreciate  your  courtesy  and 
so  will  we. 

  191.5. 
Canadian  Machinery, 

143-153  University  Ave.. 
Toronto. 

Gentlemen : — 
Please  enter  my  name  as  a  subscribrr  to  your 

paper  for  one  year,  and  until  ordered  discontinued, 
for  which   I  agTce  to  pay  .f2.00  on   receipt   of  bill. 

Name   

Address   

Position     

Fii-m   
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Tap    Chucks. 
W«lls    Urm..    Qreindelo.    UaM. 

Tapa.    Aajuntnlilr. 

Qwmclnc   TihjI    Co..    New    H«t€ii. 

.VianiiUctiireni     Equipment     Co..     Obi 

UuiS'ej     Muchlne    4.    Tool    Co.,     De troit. 

Tap*.    Dlw    i^''    Wrenches. 

Biittertrltl   i   Co..   nock   Id«id^  Qu«. 
C»n      F«irb«nl»Mor<;    Co..    Montrenl. 
C»ii.    T»l>   &    Wf   Co..    Oalt.    Ont 

Cl«rl.t..l    1>i.t    Urtll    Co      Cl"fl»°d. 
Geometric  T>k>1   Co..  .New    lUren.  Conn. 

A.    B.    J.rdlne   A   Co..    HMpd«r. 

Vionw    Tvrtot     Drill     *     M.chlne    Co.. New  BeiKord.  .  _  ,  „  r..,_,i. 

Mnrohej  Machine  tt  Tool  Co..  DeUol  . 
11  W  r.riio.  Toronto. 

Pratt  4  Whilnej  O-J;^^"",^.^  °'"- 
L.  S.  Starrett  Op..  A""'',*'?^.,,^, 

Wdl»  Bi-others  Co..  Ol^enfleM  .M«*s- 
wnt  T»i8t   Urtll  Co.   of  OanaJa.   

Ltd.. 
Walk.riille.   Ont. 

Technical   Booka. 

The    Macl>««n    Publishinn    Oo  .     Ltd.. Toronto. 

Telephone   Syatema. 

UnUPorter    Co..    Toronto. 

Testinc  Inatrumenta. 
Metallurgical. 

Shore    InitrTiment    &    Mfs-  
  ''o-    f"^" York   City. 

Teatlnc   I-abor»torle».
 

Can.      Insi>ection     Sc     Test
ing     Labora- tnrips     Ltd..    Montreal. 

To^nU  T^-iin.   LalK-rator,.   
Toronto. 

Thread    Cuttlne   Mach
ines. 

Can.    Fatrbank.-Mon«    Co
      Montreal. 

G^Md  ""Tap     *     Di.     ConH,r.tloa
. 

l^^rluchin'i'c...  Wsynesbo™,    e^ 

'p'r.t''t■/^V^;tnI;a.'."D«-^".o■"• 
NSJonS   S^h,.    Co..  TWl

n.  Ohio. 

Time   Clocks. 

lnt«mation«l     Time      Reoordin.     
 oo 

Toronto.  _ 

Untl-Porter    Co..    Toronto. 

Tinsmiths'  Tools. 

Brown.    Bo|lp.    *    Co      Hamilt
on.  Can 

Steel     Bendl-..»     Bralie     Works,    
 Ltd.. 

Chatham.    OnL 

Tire   Setting   Machines, 
Hvdraullc. 

William    R.    Perrli;,    Ltd.,    Toronts
. 

West  Tire  Setter  Co..    Rochester,  
 .\.Y. 

Tire,    Wheels. 

Wells    Bro«.    Co.    Greenfield,    Mass. 

Toolmakers'  Files. 

American  Swiss  FUe  ft  Tool  Co.,
  New 

Tort 

Tool  Boxes,   Steel. 

Can.    Steel   Products   Co..    Montreal.
 

Tool   Holders. 

Armstrong    Brw.    Tool    Co..    Chicago. 

Cl^Teland    Twist    Drill    Co..    Clereland, 
Modem  Tool   Cto.,    B^e,   Pa. 

Pratt    &    Whltnej    Co      D.indaa,   Ont 

J.    H.   Williams  Co,.   Brooklyn,   N,l. 

Tool    Room   Partitions. 

Can.    Wire   ft    Irtm   Goods  Co..    Ham 
Uton. 

Tool    Posts.   I.athe. 

Armstrong    Bros.    Tool    Co..    Chicago. 

Tool   Steel. 

•tmslrong.  Whitworth,   Ltd.,  of  Cana- da,   Montreal.  „         .,     .      , 

Can.     Fairbanks-Morse    Co,     Montreal.
 

Thos.     Firib    &    Sons,    Montreal. 

Hawkridge    Bros.    Co.,    BMton     Mass. 

A     C     Leslie    ft    Co.,    Ltd.,    Montreal. 

National    V«ch    ft   Snp.  Co..  HamUton. 
H     W     Petrie.    Toronto. 
Vulcan  Crucible   Steel   Co..   AllQulppa. Pa. 

Tools,    Blax-ksmlths",   Etc. 

A,    R.    Williams    Machy.    Co,,   Toronto. 

Tools.  Klectrlcal. 

A.    R,    Williams   Machy.    Co..  Toronto. 
Osa    H.   W.  Johns-MsnTille  Co.,  Ltd  , 
Toronto.  „        ̂ ,     , 

Cnlted    SUtes   Elec.   Tool   Co.,   Cincin- nati,   O. 

Tools.  l.athe,   Planer  and   Slottcr, 

Aimstrong    Brsa    Tool    Co,,    Chicago. 

Torches,    Steel. 

Sterena,    F.    B.      Detroit.    Mich. 
Arautiong,      Whitworth      of      Canaila. 

Ltd.,    Montreal. 

Track  Bits. 

Wilt  Twist  Drill  Oo.  of  Canada.   Ltd.. 
"VaftsTTflls.  Ont 

Track  System*. 

Rvnlh.    \V,    D. .    &    Son,    Toronto. 
.\i.tin-i-n    Ciane     VVorRs.     W  aikerTllle. 
Whiting      Koundrj-      Equipment      Ca, Harrey.    III. 

Truck    Tools. 

Can.   II.   W.  Johns-Manrllls  Oo..  Ltd.. 
Toronto. 

Can.    Fairbanks-Morse    Co..    Montreal. 
Transformers    ami    Converters, 

A.    R.    Wllllamp    Machy.    Co.,    Toronti. 
Can.     FRlrbsnks- Morse    Co.,     Montreal. 
11.    W.    I'ftrii'.    Tra.mln. 
Toronto     &      Hamilton      Electric     Co.. 

Hamilton.    Ont. 

Transmission    Machinery. 

American     Pulley     Co.,     Philadelphia, 

Pa. A.    R.    Willianw   .Machy.    Co.,   Toronto. 
Can,    Fairbanks-Mots*    Co.,    Montrail, 
Can.   Drawn   Steel  Co,.  Hamilton,  Ont 
Hamilton  Gear  ft   Mach.   Co.,  Toronto. 
Jones   &    r)lH«5!co.    Montreal. 
Main    Belting    Co..    Montreal. 
MoT^e    rhsin    Co..    llhaca,    N.T. 
II      W.    Pe^ri.',    Toronto. 
PlesMsilUe    Foundry.    Plesslsrille,    Que 
F.    Rpildaway   *    Co..    Montreal. 
The  Smart- Turner  Machine  Co..   Han nion. 

Transmission  Towers. 

Con.    Bridge    Co.,    WalkerriUe,    Ont 
Canatilan      IngersoU  Band      Co.,      Ltd,, 
Montreal. 

Cnrtis    Pneumatic    Machinery    Co..    St. 
Loulfi,    Mo, 

N'orthtm    Crane    Worki,    Walkerrille- 
Tsllman  Brssa  A  Metal  Co..  Hamilton 

Traveling   Crimes. 
.Northern    Crane    Works.    Walkerrille. 
Smart-Turner   Machine  Ca.   Hamilton. 

Ont. 

Whiting      Foundrj'       Equipment      Co. . 
Harrey.    111. 

Trolley    Hoists,   Electric. 

Northern    Crane    Works,    Walkerrille. 
WhltinR      Foundry      Equipment      Co., 

Harrey,    111. 

Tracks,  Lumber  and   Klin. 
Sheldons,    Ltd.,    Oalt,   Ont. 
Northern    Crane   Works.    Walkerrille. 

Trncks,    Faotory,    Freight,   Ktc. 
Chambers,    Ltd..   Toronto. 
ChaTMnan    Double    Ball    Bearing    Co., 

Tornnto- 
Genpral    Supply   Co.    of   Canada,   Ltd.. 
Ottawa. 

Whiting      Foundry      Equipment      Co.. 
Harrey.    111. 

Tnbe    Expanders    (Rollers). 

A.    B.    Jardlne    ft    Co..    Hespeler. 
Watson-Stillman     Co.,     Aldene,     N.,1 

Tumbling  Barrels. 
Baird   Vlachine  Co..    Bridgeport.   Conn 
Northern    Crane    Works.    Walkerrille. 
Whiting      Foundry      Equipment      Co.. 

Harrey.    m. 

Turbines,    Steam. 

Southwark    Foundry    ft    Machine    Co.. 
Philadelphia,    Pa. 

Turnbnckles. 
Cnnadlan     Billings    ft    Spencer,     Ltd.. 
Welland. 

Can,   H.  W.  Johns-MsnTUle  Co.,   Ltd.. 
Toronto. 

Turret   Machines. 

Brown  ft  Sharpe  Mfg.  Co.,  Proridence. 
R.I. 

FuT    A    .Inott.    Dexter,    Me. 
Girard    Machine    ft    Tool    Co.,    Phlla 
delphla.    Pa 

Hill.    Clarke    ft    Co.    of  Chicago,    Chi- 
C«ffO,     111, 

Mn+cb    A    Merryweather    Mai^y.    Co., Clevelsnd.    O. 

New       Britain       Machine      Co.,       New Rn'tain     Conn 

H.    \T,    Pi-trin.    Toronto. 
P^ntl    A     Whitney,     Hartfnirl,    Conn. 
TiTTier    Machine    Co..    Ltd.,    Dantjury. Conn. 

Wnmer   A    Sws«ey.    Cleveland.    O. 

TiirhinpR.    Stenm.    Water. 

Plei,itsTlIle    Foundry.    Plesalsrille,    9o«. 

Upsetting  and   Bending 
Machinery. 

A.    R     Willinms    Machv.    Co..   Toronto. 
.Tohn    Bertram   A    Son^    Co.,   Dundaa 
Brown,     Bogffs     Co..     Ltd..     Hamilton. 
Canada. 

A.    R,    .Tardine   A    Co.,    Hespeier, 
National    Machv     Co..    Tiffin.    O. 
Nile*  Rpment  Prtnd   c^,.   New  York. 
H.    W,    I'ofrie.    Toronto, 
Watson-Stlllmsn    Co.,    Aldene,    N.J. 

Vncnnm    Pnmps. 

Buffalo    Fonre    Co..    B"ffalo.    N.Y. 
Meita    Machine    Co..    Pittsburgh. 
amart-Tumer   Machine   Co..    Hamilton. Ont. 

Valves,    Foot.  ■ 
Smart -Turner    Mach.    Co.,    Hamilton. 

Valve   j;rinders    (Fnenmatlc). 
Clereland      Pneumatic      Tool      Oo.      of 
Canada.    Toronto. 

Valves,    Ilydraallc. 

Can.    Boomer    ft    Boschert    Press    Co., 
.Montreal. 

Charies    F.    Elme*    Bng.    Works,    Chi 
cago.    111. 

Mesta    Machine    Co.,    Pittsburg,    Pa, 
Southwark     l-'onndo"    A    .Machine    Co., rhilailelphia, 

Watson-Stillman    Co.,    Aldene.    N.J. 
R.    1).   Wood  &   Co.,   Philadelphia,   Pa. 

Valve   Leathers. 

Oraton   A    Knight  .Mfg.    Co.,    .Montreal. 

Valves,   Back    Pressure,    Steam, 
Mesta    Machine    Co..     Pittsburg,    Pa. 
Sheldons.    Limited,    Oalt, 

Vanadltini   Steel. 

H.    A     Drurr    Co.,    Ltd..    Montreal 
Hawkridge    Bros.     Co.,     Boston,     Mass 

Ventilating   .-Vppnrntns. 

i^an.    SIrocro  Co.,   Ltd.    Windsor   Ont 
Sheldons     Mmifed.    Oalt. 

H.    W     Pctrir,   Torvmto. 
A.    R.    Williams    Machy.   Co.,   Toronto, ^'i^cs.    Bench. 

Eramert    Mfg.    Co..    Wsmesboro,    Pa. 
Hr.llanda    Mfg.    Co..    IWe,    Pa. 
Vstlonsl    Msrh.  A    *5nn   Co..  Hamilton. 

New      Britain     'Machine      Co.,      New Britain     Conn 
n.    W.    Pet  I  it.   Toronto. 

Vises.    Pipe, 

Armstrong  Mfg,    (Company,    Bridgeport. 
Conn, 

Bignnll    A    Keeler    Mach.    Works.    Ed waMsville,    111 

Butterdeld  *  Co..  Rock   Island.   0"e 
Emmert    Mfg.    Co,.    Wamesboro.     Pa. 
Vationat    Mach.  A    Son.  Co.    Hamlltna. 
J,    H.    Williams   Co.     Brooklvn.    N.T. 

Vises,    Planer   and    Shaper, 
Girard     Machine    A    Tool    Co..     Phila- 

delphia.   Pa. 
National    Mach.  A    Son.  Co.    TTamilton 
Skinner   Chnck   Co.    New    Britain,    C. 

Vises.    Milling   Machine. 

National    Mach.  A    Snp.  Co.,  Hamlttwi 
Vises.   Woodworking. 

Emraert   Mfg.    Co..    Waynesboro,    Pa. 

Washers. 

Gratnn    A    Knitrht    Mfg.    Co,,    Worces, 
ter.  Mass, 

London     Bolt    A    Hinge    Works,    Lon don.  Ont. 

Wsllaee,     Barnes    Co.,    Bristol.     Conn. 

Wnsher    Machines. 

National    Machy.   Co..   Tlfrin.    Ohio. 

Waterproof    Coating.    Cement, 
rHhric. 

Can.   H.   W.   Johna-ManvIIle  Co..  Ltd 
Toronto. 

Watchman's   Clocks. 
LintT-Porter    Co..     Toronto. 
A.    R.   Williams   Machy,    (^.,   Toronto. 

Water   Cinder   Mills, 

Whiting  Fotindry  Equipment  Co.. 
Harvey.    Hi. 

Water   Towers. 

Toronto    Iron    Works,    Ltd..    Toronto. 

Welding    and    Cnttlng    Clamps. 
C«n.     Rlauiras    Oo  .    Ltd.,    Montppsl. 
Detroit    Electric    Welder    Co..    Detroit. Mlph. 

L'AIr     Liqiiide     Society,     Toronto. 
T.ever    Bros  .    Toronto. 
National     Electric     Welder     Co.,     Ctn cinnati.    O. 

Welding   and    Cnttlng   Work. 

Can.    Blangas    Oo. ,    Ltd..    Montr*Hil. 
Detroit  Electric  Welder  Co..  Detroit. Mirh. 

L'AIr    Liquide    Society.    Toronto. 
Lever     Bros,.     Toronto. 
Metals    Welding    Co.,    Clevelsnd.    O 
National  Electric  Welder  Co.,  Cin- 

cinnati,   O. 

Welding,    Antogennns. 

Can.    BiBogas    Oo, .    Ltd.,    Montreal. 
Detroit  Electric  Welder  Co..  Detroit. 
Mioh, 

L'AIr    Liquide    Roelety,    Toronto. 
Lever    Pros, .    Toronto. 
National  Electric  Welder  Co..  Cin- cinnati.   O. 

Welding,    Acetylene   and    Oxygen 

Can.    Blaugas    Oa.    Ltd.,    Montreal. 
Detroit    Electric    Welder    Co..    Detroit. 

Mich. 
I/Air    Liquide    Society,    Tort»to. 
Lever    Bros. ,    Toronto, 
Metals    Welding     Co.      nevdsnd.    O 
National  Electric  Welder  Co..  Cin- cinnati.   O. 

Welding    Machines.    Electric,    etc 

Can.    Blaugas    Oo.,    Ltd..    Montreal. 
Detroit    Electric    Welder    Co.,    Detroit, 

Mich. Lever    Bros.,    Toronto. 
National     Electric    Welder    Co..    Oin- 

cinnat'.    O. 
Tabor   Mfg.    Oo.,    Phflsdelphta,    Pa. 

Wheels,    Emery,    CarborandmtDS. 
Can,    Hart    Wheels,     Ltd.,     Hamilton. 

Ont 

H.   W.   Petric.  Toronto. 

Wheels,  Belt,  Fly,  Gear 
and    Kope. 

Meats   .Machine   Co.,    Pittsburg,   Pa. 

\\inchcs. 

John    H.   Hall  ft   Sons,    Btantfont 
Notthem     Crans     Works,     Walkerrille. 

Window    Wire  Guards, 

Canads      Wire     A      Iron      Goods     Oo.. 

llamilton. 
Wire    Cloth   and    Perforated 

.    Metals. 
Canada     Wire     A     Iron     Ooods     Ca.. 
Hamilton. 

DennLs   Wire  ft  Iron   Works  Co.,  Ltd.. 

London. 
Wire  Forma. 

Wallace,    Barnes    Co..    Bristol,    Oona. 

\\  ire    I'orming   and    Stamping Machinery, 

Brown.     Boggs    Co..    Ltd.,    Hamilton 
Canada,  _  „ 

F.  B.   Shuster  Co..  New  Haven,  Ooaa 
Baird  .Machine  Co..   Bridgeport,  Conn. 

Wire   Guards  and    Railings. 

Canada     Wire     ft     Iron     Ooods     Co., 
Hamilton,    Ont 

Wire   Nails. 
Parmenter  ft  Bulloch  Oe.,  Oanaaeane. 

Wire   Nail    Machinery. 

National    Machy.    Co.,    Tiffin.   Ohio. 
A.   B.    Williams   Machy.    Co..  Torooto. 

Wire,    Sprlnc. 

Wallace.     Baroea    Co.,    Bristol.    Conn. 

Wire    straighteners    and    Cutters. 

B.iifd  Machine  Co.,   Bridgeport.   Oona. 
Brown,     Boggi    Co..     Ltd.,    Hamilton, 
Canada, 

F.  B.  Shuster  Co..  New  Ravao,  Oona. 

Wire   Colling   and    Folntlns 

Machines. 

Baltd   Machine  Co.,   Bridgeport,  C!ooa. 
F.  B.  Shuster  Co.,  New  Haven,  0<»a- 

Wood   Boring  Machines. 
Cleveland     PneumsUc     Tool     Oa      »l 

Canada.    Toronto. 
Garlock-Machiners,    Toronto, 
Girard    Machine    ft    Tool    Co.,    PWhi 

delphla.    Pa. II,    W.    Petrie.   Toronto. 

Woodworking   Machinery. 

Buffalo   Forge  Co.,   Buffalo.   N.Y. 
Can.    Fairbanks-Morse    Co..    Uontieal. 
GarTock-Machinery,    Toronto, 
Qiraid    Machine    ft    Tool    Co.,    PhUa- iielphia.    Pa. 
General    Supply   Co.    of    Canada,    Ltd., 

Ottawa. New    Briuin    Machine    Co..    New    Bn- 
tain.   Conn. H     \V,    retric.   Toronto. 

P'.essisville    Foundry,    Pleoeisville,    Que. 
A.    R.    Williams   Machy.    Co.,  Toronto. 

Wool. 

L.    S.   Tarshis   A   Sons,    Montreal. 

Wrenches,    Compression. 
Lvtz-W  ebster    Engineering    Co.,     inc  . 

Philadelphia.    Pa. 

Wrenches. 

Armstrong     Bros,     Tool    Co.,    Chicago. 

Butteifleld   *   Co..    Rock    Island,   Que. 
Canadian     Billings     ft     Spencer,     (Ad.. 
Welland. 

Keystone   Mfg.    Co..    Buffalo.    N.Y. 
Lutj-Welviter     Engineering    Co.,     Inc.. 

Philadelphia.    Pa. 
Wells    Bros.    Co..    Qreenfleld.    Maas. 
J.    H.   Wllliama  Co..    Brooklyn,    .N.Y. 

Wrenches.    Automobile    Narrow 
.law  and    ̂ lonkey. 

Berais  ft   Call   Hardware   ft   Tool   C.i  , 

Springfield.    Mass. 
Trimont    Mfg.    Co,,    BoiboiT.    Mass. 

Wrenches,  Pipe,  Monkey. 

Bemia   ft   Call   Hardware   ft   Tool   Co 

Springfield,    Msss. 
Trimont    Mfg.    Co..    Roibury,    Mass. 

Wrenches,   Ratchet   and   Basis. 
Bcmis   ft   Call    Hardware   ft   Tool   Co., 

Springfield.    Maas, 
Keystone   Mfg.    Co.,   Buffalo.   N.Y, 
Trimont    Mfg.    Oo..    Roxbury.    .Mass 
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NORTHERN   CRANE 
WORKS,    Limited 
WALKERVILLE,  ONT. 

BUY  IN  CANADA  I 

l-^' JF 

NORTHERN 
ICRANESl 

ELECTRIC   AND  HAND    POWER 
ALL  SIZES.  CAPACITIES  AND  TYPES 

ALSO  ELECTRIC  AND  AIR  HOISTS  :   " 
Foundry  Equipment — Cupolas.  Ladles.  Etc.  :' 6   a 

WE  MANUFACTURE  RIVETS  of  every 
description,  V2    inch.    dia.    and    smaller. 

PARMENTER  &  BULLOCH  CO.,  LTD. 
GANANOQUE,  ONT. 

WOOD 
Cable    Address  : 

Cook,  Hartford,  U.S.A. 

AUTOMATIC 

SCREW    MACHINES 
Asa  S.  Cook  Co. 

Hartford, 

Conn. 

Who  Wants  Your  Order? 

Tl  The  firms  that  are  most  likely  to  appreciate  your  order  are 
the  ones  that  are  keenest  to  get  it. 

T[  The  firms  that  advertise  are  bidding  for  your  business  in 

a  broad,  yet  personal  way, — the  modern  way.  They  are 
proud  of  their  goods  and  are  not  ashamed  to  show  them  in 
public  to  the  most  critical. 

11  Patronize  the  firms  that  advertise.  Consult  this  directory 
of  Machinery  Manufacturers  and  you  will  connect  with 
good  concerns. 

1[  A  firm  that  appreciates  your  order  will  serve  you  well. 

//  what  (/on  ivant  is  not  advertised  in  this  issue  consult  the  Buyers  Directory  at  the  back. 
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The  "HENDEY"  Lathe 

The  Service 
Capacity    and    Convenience 
of  a  Ileiicle}'  Lathe  will  prove  of  vital 
importance  to  your  tool  room. 

The  "Hendey"  is  accurate  in  the 
highest  degree  and  suited  for  the 
efficient  use  of  watch  tool  chucks, 
stop  chucks,  relieving  attachments, 
etc. 

It  has  the  best  spindle  construction  in  its  taper  journals,   with   annular  bearings   and 
automatic  oiling  rings,  which  make  for  accuracy  of  alignment. 

It  has  automatic  stop  for  carriage  working  in  either  direction.    Has  reverse  for  car- 
riage, controlled  from  apron. 

Wide  range  of  threads  and  feeds  through  n.ounted  gearing,  with  ability  to  make  gear 
changes  for  additional  threads  and  feeds  without  lunit. 

A  card  will  get  you  full  particulars.     Why  not  mail  it  now? 

THE  HENDEY  MACHINE  COMPANY 
TORRINGTON,  CONN.,  U.S.A. 

Canadian   Agents:    A.    R.    AVilliams    Machinery    Co.,    Toronto,    Ont.:  A.   R.  Williams  Macliiner.v  Co.,  260  Princess   St.,   Winnipeg;  A.  R. 
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CA  NA  I)  I  A  N     M  A  (Jill  N  E  R  Y 

McDougall 

Gap  Lathes 

Strength 
Accuracy 
Quality 

site 

Take  a  look  at  the  next  money  you  intend  to  invest  m  a  Lathe. 

Then,  take  a  look  at  the  money's  worth  we  offer  you  in  our  machine. 
Your   money   will   soon    come   back   to  you   in   increased   production    and    we 
will   have  the   pleasure  of   having  a  satisfied  user.     Our    inai-hines  are  just  as 
good  as  they  look  and  they  look  good  too. 
We  invite  the  closest  inspection. 

Particulars  on  request. 

The  R.  McDougall  Company  Limited 
Manufacturers 

GALT,  Ont.,  Canada 

The  Canadian  Fairbanks-Morse  Co.,  Limited,  Sales  Agents. 

6  in.    MACHINE  12  in.   MACHINb. 

The  K.VCINE  IIIGH-SPEKD  MiOTAL  CI'TTINCt  .\I ACl  1 1.Xl'.  usnl  m  i;.\rri:i;iKS  i-  ih,.  i,,<..st  ICfon- 
omical  machine  for  cutting  off  ̂ teel  hillets  fnr  the  manufacluiv  of  <]\v\U. 

l'],-timated  co.st  of  cutting  fiOO.OOO  lli/o"  blanks,  50  per  cent,  carlion,  usino  :',((  N".  1    Racine   Hack  Saw 
^hlchines  and  Tung-ten   Hack  Saw  blades  in  -lii>  iininth-.   inclmling   prici'   ••(  inacliinps.  saws,   power. 
and  lalior,  is  2^2  0  per  cut. 

A  greater  cajmcity  at  lower  co-t  of  installation  and  up-keep,  willi  a  -a\ing  of  ovcv  $1  1,(100. 00  in  malcrial 
on  the  al)Ove  ((uantit>. 

Fill'  fiiithei'  pui'ticiihirK  iipjtiii  ti' 

Canadian  Agents 

THE  FOSS  &  HILL  MACHINERY  COMPANY 
305  St.  James  Street,  MONTREAL 

The  advertiser  would  like  1"  know   where  you  aaw  hi-^  advcriiiiniiritt — tell  him. 



CANADIAN    MACHINERY 

Underfeed  Furnace  Fire  for  Efficiency 

These  Brief  Facts  Tell  Why 
Our  New  Model  Underfeed  Stokers  effect  the  burning  of  common  slack  coal  in  a  manner  that  produees  com- 

plete combustion,  elimination  of  smoke  and  the  greatest   liberation  of  heat  units. 
We  guarantee  that  12  to  14  lbs.  of  common  slack  coal  burned  m  Our  New  Model  Underfeed  Stoker  will 

produce  as  much  effective  heat  as  one  gallon  of  fuel  oil. 
We  guarantee  that  one  ton  of  common  slack  coal  burned  in  Our  New  Model  Underfeed  Stoker  will  give  off 

as  many  heat  units  as  23,000  to  25,000  cu.  ft.  of  natural  gas. 
We  guarantee  a  saving  of  30  per  cent,  upon  cost  of  producer  ga.s,  and  from  15  to  40  per  cent,  over  hand  firing. 
The  cost  of  upkeep,  including  power  and  labor  of  disposing  of  ashes,  does  not_ exceed  17  cents  per  ton  of  coal 

consumed. 

You  Should  Read  the  Names  of  Our  List  of  Nationally  Known  Users 

We  will  send  you  a  list  on  request.  To  print  all  the  names  with  data  as  to  number  of  re-orders  and  number 
of  installations  of  Our  Stokers  would  take  this  entire  page  and  more.  A  number  of  firms  have  from  20  to  50,  several 
have  from  60  to  80  of  these  Stokers. 

The  best  Proof  is  Performance.     Our  New  Model  strides  forward  as  it  proves  its  economy  and  efficiency. 

Guaranteed  Fuel   Economy   Over  Hand   Firing    15-40% 
In  the  metal  industries  where  Our  New  Model  Underfeed  Stokers  have  been  adopted  big 
savings  in  manufacturing  costs  have  resulted. 
They  provide  even,  constant  heat — either  neutral,  oxidizing  or  reducing,  as  desired. 
They  are  universally  applicable. 
We  have  the  data  to  show  you  that  Our  New  Model  Underfeed  Stoker  System  will  save 
you  money  and  improve  the  quality  of  your  product. 
Let  us  submit  it. 
Send  for  illustrated  booklet  and  list  of  users. 

We  ask  no  p.ayment  until  our  guarantees  are  fulfilled. 

3000  of  Our  New  Model  Underfeed  Stoker's    in   Active   Use. 

GEORGE  J.  HAGAN  CO.  '"' Pn^'sBJROH^T'" 
The  advertiser  would  like  to  know   where  you  saw  his  advertisement — tell  him. 




