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MACHINE 
TOOLS 

This  24  Crank  Slotter  is  a  splendid 
example  of  the  Bertram  Safet\  I^rst 
line  of  machine  tools. 

Kvery  possible  point  of  danger  is 
thoroughly  guarded. 

Link  up  with  Bertram  Tools  and 

you'll  ensure  both  safety  and  service. 

Drop  a  line  for  full  particulars. 

24 "  Crank  Slotter 
MOTOR    DRIVEN 

Dundas,    Ontario 

MONTREAL 

723   Drummond    BlcJg. 

VANCOUVER 

609  Bank    of  Ottawa  Bldg. 

WINNIPEG 

1205  McArthur  BIdg. 
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The  John  Bertram  &  Sons  Go.      ■< 
Limited 



CANADIAN    MACHINERY 

Make  Your  Own  Combination 

i 

Holders 
Mild  of  iiulder  i~  milled  to  refcixc  ihe  driviuu 

luK  of  the  cutter  and  there  is  also  a  hole  and  set 
.-(•row  t(i  accommodate  the  shank  of  the  "iiides. 

Guides 
Are  of  hardened  tool  steel.  They  are  held  in 

place  li\'  means  of  a  set  screw  ni  the  holder  en- 
.ua<;ing  a  A''-slot  in  the  shank  of  the  .ti:uide. 

Cutters 
Can  lie  fui'nished  nf  either  carlioii  (ji'  iiinh 

speed  steel. 
The  shank  of  the  i^uide  passes  thr(ui,uh  the 

hole  in  tlie  cutter  and  the  shoulder  l)etween  the 
guide  and  its  shank  keeps  the  cutter  in  place. 
Cutters  can  he  shari:»eiied  on  the  face  and  the 
HViide  is  simjily  jiushed  further  in  (he  hole  after 
urimlinti. 

Write  for  catalog  "Small  Tools" 
showing  our  complete  line. 

For  every  couiiterboring  job  you  can 

make  immediately  the  right  combina- 
tion of  holder,  cutter  and  guide  if  yoiii' 

tool  room  is  oqui])])od  with 

P.  &  w. 
Interchangeable 

Cutter 
Counterbores 

Holders,  Cutters  and  Guides  fitinish- 
ed  in  wide  range  of  sizes. 

Spot    Facing 
with   a  P.  \-  W.  Iiiterchanj;c.iblc  Cutter  Counterboie 

Place  a  trial  order  with  our  nearest  store. 

Pratt  &  Whitney  Company  of   Canada,   Limited 
DUNDAS 

Ontario 

MONTREAL 
723   Drummond   Bldg. 

WINNIPEG 
Bank  of  Hamilton  Bldg. 

VANCOUVER 
B.C.  Equipment  Co. 

The  advertls-er  would  like  to  knovu    ivhere  you  mw  his  advertisement — (ell  h'^n 
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Why  Go 
to  a  big  expenditure  for  Machinery 

for  Shell  Making? 

WAVE  RIBBING  ATTACHMENT  FOR  4.5  H.E.  SHELLS. 

Similar  Fixture  also  supplied  for  18  Pr.  Shrapuel  and  18  Pr.  H.E.  Shells. 

W^^    can  su^^ly   you  with   attachments    to 

■fit   your   regular  lathes  for  all  operations 

THE  OUTPUT  WILL  PROVE  VEL'Y  INTERESTING.    Let  us  tell 
you  about  it  and  quote  yoii  prices. 

The  John  Bertram  &  Sons  Co. 
Limited 

MONTREAL 
723  Drummond  Bldg 

Dundas,  Ontario,  Canada 
VANCOUVER  WINNIPEG 

609  Bank  of  Ottawa  Building 

If  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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BrANTFORD.Canaba. 

Sept .10, 1915. 

The  Canadian  Uaohlneiy  &  Uanufaoturing  Uewa, 

143  ITniTersity  Are,, 

Toronto,  Ont. 

Phone  64Z 

Gentlemen; - 

-Attention  of  Ur,  Uerton- 

Anawerlng  your  favor  of  the  9th  Inst,     in 

reference  to  the  report  that  we  had  received  a  large  older 

from  a  British  concern  a^  the   result  of  our  adTertisement 

in  your  previous  Shell  issue,   we  would  say  that  we  received 

manj-   inquiries   from  British  firms   and  are   now  negotiating 

with  one  of  the  largest  and  fsel  quite  confident  that  we  will 

secure  a  large  volume  of  business. 

Very  truly  yours, 

John  JJ^KaU- It-Sons,  Zini"* 
"^  sec.  ■■  rncAi 

/  / 

Rate  cards  and  J  all  information  will  be  sent  on  application. 

CANADIAN    MACHINERY 
143-153  INUERSITY  AVE.  .'.  .-.        TORONTO,  CAN.-^DA 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 
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Heat-Treating     Furnaces     for 

SHELL  WORK 
"MECOL"  FURNACES  especially  designed  for  this  work 

are  giving  entire  satisfaction  with  OIL, 
GAS,  and  other  fuel 

DESIGNED  AND  BUILT  IN  CANADA 

Battery  of  our  Furnaces  in  Operation  in  the  Shell  Shop  of  Canadian  Vickers,  Limited 

IT  Shell,   Howitzers   and   Cartridge   Cases    must    be    accurately    HKA'l' TREATED  for  successful  manufacture. 

^  See   our   Special    Continuous   Furnace  for  annealing-  Brass  Cartridge 
Cases  before  buying  your  e(|uii)ment. 
IT  Largest  manufacturers  Iwivc  them  in  use.     Full  particulars  on  request. 

All  Fiirnnccs  demgne'J  and  h\tUt  under  pers'nial  supervision  of 

F.DITCHFIELD,"THE  FURNACE  MAN" 

Mechanical  Engineering  Company,  Limited 
PHONE— MAIN   3585 55  COTE  STREET,  MONTREAL,  QUE. 

//  what  l/ou  want  is  not  adrcrtiscd  in  this  issue  consult  the  Buyers'  Dtreetonj  at  the  buck. 
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A   convenient   type   of   Crawford  Sectional  Oven 
largely    used   by    manufacturers   turning    out   Shells 

up  to  twenty-eight  pounds  each. 

The  method  of  heating  explained  in  previous  issues  is 

the  same  with  all  types  of  Crawford  Ovens  -no  direct 
flame  coming  in  contact  with  the   material  in  the  oven. 

Either  city,  natural,  gasolene  or  producer  gas  can  be 
used  with  any  type  of  oven. 

Ovens  and  trucks  built  for  baking  the  varnish  or  finish 
on  any  number  or  size  of  shells  required  at  a  time. 

The  Oven  Equipment  &  Manufacturing  Company 
NEW  HAVEN,  CONN. 

Canaaian  Representatives  :    THE  A.  R.   WILLIAMS  MACHINERY  ^COMPANY,   LIMITED.  TORONTO,   CANADA 

The  advertiser  would  like  to  know    where  you  saw  his  advertisement — tell  him. 
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c£  excepUonal  value 

Vanadium -Alloys  steel 
Company 

PITTSBURGH,    PENNA. 

//  what  yun  want  is  not  advertised  in  this  issue  consult  the  But/ers'  Directory  at  the  back. 
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36  Tate-Jones 
FURNACES 

for 

THIS  PLANT 

AMERICAN    CAN    COMPANY, 
DKPABTMKNT    U 

VM}    IIROADWAY  NKW    YORK 
(•UKUIIAMlNO     UKI'AHTMKNT    UMOKM. 

i»ow  Tnm  » 

Tate^'QPBs  '    Co..   Inc.. 

■Pltlabur^i, 
~-Ea^ 

Oauttw  Nr>   I.L.    :rl«--C. 

■"^n^.LR  Jmr    c,t  . 

aciTD    AOUF(OWL.BDOMBirr    OF   ORDBK.    trVVOIOBB    IN    DUFZJOATIL 
AKo  ALi.  aaippiifo  DooDMatrr*  to  abovb  wacttouy  addbm. 

OOMMODITV 

M  #3029^  prehoattr  fumaoM,  at     1200.00  •aoh  Furauc^.. 

e  of  the  abov*  to  bo  fitted  with  6  splndleo  for  qoso  hoatlnc,  but 
are   the  saoie  PiiTtiaooo  ao   th«  pr^hsatlqg  Furaaoe, 

DignrTnf.     ftjo  pp»-h6at«ra  and  ono  with  oplLdles  In  two  wuo.  j, 

■'olaiico   In  six  wo6.:3. 

r.n.  II.  J.uc'.jLtl  J,    'u.. 

TRHMMi       yl.  .      . 

Tins  MA'ilCUIAr,  MUST  liK  nP-.T^tVKH  tf.H  MOT  LATKU  THAN        "  " 
OTIIICKWISK  AliVISK.    AT  ONOK. 

AMICKIOAN    CAN    COMPANY 

yr^l'lJLr, 
r>rrk>al>|  A«< 

t.v  Mr.«'rK\iKNr  n 

'iii-:\    mki'>:hhi.no 
rills    UI/MKK     UnK     AIMIVK    OMDKH     NI'MIIKM 

Pre-Heater 
Lead  Bath  Furnace 

This  furnace  particu- 
larly adapted  for  heat- 

treating  the  Russian 
Shrapnel. 
C^apacity : 

20  shells  in  pre-heater. 
8  shells  in  lead  bath. 

Shells  heated  to  "joo  degrees 
or  Boo  degrees  F.  in  pre- 
heater,  saving  time  and  con- 

siderable fuel. 

Ask  for  list  of  users  and 

complete    information. 
WRITE  FOR  BULLETINS: 

"SHELLS  AND  SHELL  FURNACES" 

TATE-JONES  &  CO.,  Inc.,  Pittsburgh,  Pa. 
FURNACE   ENGINEERS 

The  advertiser  would  like  to  know   where  you  mw  his  adcertmcmoit — tell  him. 
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Stewart  Gas  and  Oil  Furnaces 
FOR  MUNITION  MAKERS 

This  Special  Stewart  Xo.  21  Ovcii  was  de- 

signed especially  i'ur  one  ui'  the  lai'gest  manu- facturers of  high  explosive  shells;  they  are 
now  using  14  of  them.  Tt  has  an  opening  at 
both  ends  and  is  titled  with  a  U-shaped  bottom 
slab  (to  prevent  the  flame  from  striking  the 
work  and  to  pr(>vent  the  ])ai'ts  from  falling 
into  the  comljustion  chamber;.  The  (jpening 

is  6"  high,  8"  wide  and  42"  deep,  and  occupies 
a  floor  space  31"  x  60",  and  consumes  about  250 cubic  feet  of  gas  per  hour. 

Dimensions  may  be  varied  to  take  care  of 
different  sizes. 

Price  complete  with  blower  $330.00 
Price  without  blower     -      -     -      265.00 

There  is  u  Stewart  Furnace  suitable  for  practically 

every  heat-treating  jolj  and  wiiich  will  show  a  big  saving 

in  the  cost  of  the  finished  product.  I'he  saving  is  not 
always  sliown  on  the  cost  of  fuel,  but  if  you  could 
double  your  output  with  the  same  number  of  men  at  a 
fuel  increase  cost  of  one-half,  you  would  still  be  ahead 
— to  say  notliing  of  the  lower  j)er  cent,  of  spoilage. 

STEWART  SPECIAL  No.  21   OVEN 
For  Heat  Treating  Brass  Shells,  etc. 

One  of  our  Canadian  customers  has  a  contract 

for  12.000.000  Charger  Clips. 

For  economical  fuel  consumption  and  for  con- 
venience in  handling  he  has  installed  three  furnaces 

similar  in  appearance  to  the  No.  25  Stewart  Oven, 

but  with  opening  6"  high,  18"  wide  and  24"  deep — 
complete  with  separate  blowers  and  pyrometers.  Gas 
was  not  available  at  this  plant,  so  the  equipment  was 

fitted  with  oil  burners.  The  price  on  the  furnace 

just  named  is  .$160.00  and  $40.00  for  the  blower. 

The  No.  25  Oven  (illustrated)  has  an  opening  14"  x  22" 
X  60  and  the  price  is  S495.00  with  blower,  and  $360.00 
without  blower. 

STEWART  No.  25  OVEN 

Chicago   Flexible   Shaft   Co 
210  to  230  Ontario  St.,  CHICAGO 

i:niiiiiiiiiiiiiii[iiiiiiiiiii!iii[iiiiiii!iti;iiiiiii!iiiii!i[iiiiiiiiiiiiiiiiiiiiiiiii<iiiiiiiiiiiiii^  iriii  1 1 1  MUM  1 1 1 1  III  1 1  riiiMTn'iini  rMiiiiiiiiiiiiiiiiiiiiii!i 

If  %vhat  yon  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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The 
New  No.  2 
Rockford 
Universal 
Miller 

has  back  gearing  which 
furnishes  unusual  power 
to  spindle. 

It  takes  extreme  cuts 

with  speed  and  accur- acy. 

A  iwide  range  of  work 
can  be  put  up  to  this 

new  "Rockford, "obtain- 
ing most  ellicient  service 

and  results. 

Circulars  describe  many 
exclusive  features. 

Send  for  them  now. 

Rockford  Milling  Machine  Co. 
ROCKFORD,  ILLINOIS,  U.S.A. 

_ 

CLEAN 
WITH 
AIR 

At  slight  cost  a  whole  shop  may 

be  equipped  with  a  system  for  clean- 
ing inaccessible  parts  of  machinery, 

tools,  patterns,  etc. 

K  air  is  available  a  series  of  small  pipe 

lines  may  be  placed  so  that  hose  con- nections can  be  made  at  desirable 

points. Put  an  "Imperial"  blow  gun  on  the  end 
of  each  length  of  hose  and  do  away  with 
the  necessity  of  opening  and  closing  a 
globe  valve.    The  gun  will  not  leak. 

"One  blast  will  clean  a  drilled  hole." 

Get  one  for  experimental  purposes.  It will  pay. 

CANADIAN 
INGERSOLL-RAND 

COMPANY,    LIMITED 
Montreal,    Canada 

Sydney         Toronto  Cobalt         Timmins 
Nelson  Vancouver 

Wi 

mnipeg 

The  advertiser  would  like  to  knoio  where  you  saio  his  advertisement — tell  him. 



September  30,  1915. CANADIAN    MACHINERY 

CTlSS}SHS!^lM}^!yil}U!!iSJHBSt£3!imi'iS'- '"'  ̂ '' '-''" '''" '^^"^"  't  TV'  'J''  ̂ P' ?^J '' l'  IPI If  :  \>V  7'.'  7U  71'  l".'  V  7='  f' " '!  ijliysii^ 

I 
3 

I 
3 

T/ie  Bulletin  which  describes  this  latest 
Cincinnati  Milling   improvement  is 

just  off  the  press.     Where  shall 
we     address     your     copy? 

The  Cincinnati 
Milling  Machine 

Company 
CINCINNATI,  OHIO,  U.S.A. 

Canadian  Agents:    H.  W.  Petrie,  Ltd.,  Toronto,  Ont. 
H.  W.   Petrie  of  Montreal,  Ltd.,  Montreal,  Que. 
Taylor  Engineering  Co..  Ltd  ,  Vancouver,  B.C. 

Complete 
Interchangeability 

of  Face  Mills 
Another  Big  Cincinnati 
Milling  Improvement 

We  designed  these  flanged  spindle  ends,  with 
hardened  keys,  for  our  hirge  size  High  Power 
Millers  and  then  adopted  them  for  all  Cincin- 

nati Millers  of  High  Power  Design,  Plain,  Uni- 

versal and  Vertical,  al.so  28"  Semi-Automatics. 
These  spindle  ends  are  all  of  the  same  size. 
Hence  any  one  face  mill  will  fit  all  of  the 
22  different  sizes  of  Cincinnati  Milling 
Machines  shown  above. 

Now  for  further  advantages  : 

Understand,  first,  the  cutter  is  slightly  counterbored 
to  fit  closely  over  the  spindle  eixl  for  centering  it 
and  is  held  in  place  by  bolts.  There  is  no  centering 

plug  required. 
The  drive  is  entirely  through  the  hardened  keys  which 
are  fitted  to  and  form  part  of  the  spindle  end. 

The  drive  is  powerful,  durable  and  positive.  And 
the  face  mills  are  easily  put  on  and,  even  after  heavy 
service,  easily  taken  off. 

Cutter  arbors  for  these  machines  have  a  similar  flange 
with  a  corresponding  kejnvay.  They  are  driven  direct 
by  the  same  keys  in  the  flanged  spindle  end  that  are 
used  for  driving  face  mills.  There  is  no  intermediate 
driving  collar. 

''3 
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QUICK   DELIVERIES 

OF 

PRESSES  and  ACCUMULATORS 
ALL  TYPES   AND   SIZES 

HYDRAULIC  PRESSES   FOR  PIERCING,  DRAWING, 

CUPPING,   ETC. 

STEAM-HYDRAULIC   PRESSES    FOR   GENERAL 
FORGING  WORK. 

ACCUMULATORS  AND  PRESS 
OPERATING   VALVES. 

300-TON    HYDRAULIC   PRESS 

PRESS   OPERATING 
VALVE 

OUR  LONG  EXPERIENCE  AND  UNEXCELLED 

FACILITIES  ENABLE  US  TO  GIVE  YOU 

EFFICIENT  SERVICE  IN  DESIGNING  AND 

BUILDING  THIS  CLASS  OF  MACHINERY. 
HYDRAULIC    ACCUMULATOR 

Mesta  Machine  Company 
PITTSBURGH,    PA.,    U.S.A. 

DESIGNERS    AND    BUILDERS 

GAS  AND  STEAM  ENGINES,  ROLLING  MILL  MACHINERY,  SHEARS,  SAWS,  ETC. 

The  advertiser  would  like  to  know    whi-n'  ijoii  ,saw  hix  adnrtiscrnent — tell  him. 
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SOUTHWARK 
HYDRAULIC  MACHINERY 

For  All  Purposes 

Presses Pumps 

Riveters Accumulators 

Cranes Hoists 

Intensifiers 
Jacks Leather  Packings    Pipe  Fittings 

Gauges  Valves 
Etc.  Etc. 

Other  Southwark  Products 

Centrifugal  Pumps. 
Turbo  Generators  for  Direct  and 

Alternating  Current. 
Turbo  Blowers. 

Turbo  Pumps. 

Surface  and  Jet  Condensers  with 
their  Auxiliaries. 

Southwark-Harris  Valveless  Oil 
Engine  for  Marine  and  Sta- 

tionary use,  built  in  sizes  up 
to  1500  B.H.P. 

700-Ton  Press 

Southwark   Foundry   &   Machine    Company 
PHILADELPHIA 

Founded  1836 

Old  Colony  Building,  Chicago  Brown-Marx  Building,  Birmingham 

"First  Builders  of  Large  Centrifugal  Pumps  in  America." 

//  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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For  Double  Duty 
While  the  tools  of  the  hexagon  turret  are  bor- 

ing or  turning,  you  can  face  or  form  or 
undercut  with  the  tools  of  the  square  turret 

on  the  carriage,  thus  taking  two  cuts  at  one 
time  on  the 

No.  4  UNIVERSAL 
Turret  Screw  Machine 

This  is  because  the  carriage  and  turret  saddle  have 

separate  feed  shafts,  entirely  independent  of  each  other, 
and  each  with  a  wide  range  of  feeds  adaptable  to  any 

diameter  within  the  capacity  of  the  machine. 

No.  4  Universal  Turret  Screw  Machine  nitli  Bar  Equipment. 

To  find  the  time-saving  on  your 
work,  send  blueprints  with 
rough    and    finished    samples. 

Incidentally,  the  exceptionally  broad  equipment  of 
standard  tools  provided  for  this  machine  makes  it  pos- 

sible, without  special  tools,  to  handle  almost  any  kind 
of  work  with  great  rapidity,  accuracy  and  economy. 

THE  WARNER  &  SWASEY  CO.,       Cleveland,  Ohio,  U.S.A. 
Canadian   Agents:       A.  R.  Williams   Machinery   Company,    St.  John,   Toronto,    Winnipeg,    Vancouver;      Williams   &   Wilson,    Montreal 

Use  the  Landis  Die  Head  to  Reduce 

the  Cost  of  Threading 

Steel  Die  Head, 

The  Landis  die  head  is  constructed  on  an  economic 

basis.  The  chasers  have  a  life  which  averages  from  fif- 
teen to  twenty  times  that  of  any  other  type  of  die.  They 

are  interchangeable  to  the  extent  that  any  one  or  more 

can  be  replaced  without  renewing  the  entire  die.  They  have  a  flexible  rake 

angle,  a  permanent  throat  and  never  require  annealing,  bobbing  or  retempering. 

The  one  sure  way  to  reduce  the  cost  of  bolt  and  pipe  threading  is  to  install 

the  Landis  die  head.    Prices  on  request. 

WRITE  FOR  DETAILS. 

LANDIS    MACHINE    COMPANY,  Incorporated 
WAYNESBORO,    PA.,  U.S.A. 

Exclusive   Canadian    Agents: — Williams    &   Wilson,   Limited,    Montreal,   Canada 

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

Embody  the  following  three  distinctive  features  of 
construction,  which  make  them  unusually  rigid  ami 
oonvenient  in   operation: 

Keyed  Overhanging  Arm 

This   patented    feature   provides   for   positive   align- 
ment of  arbor  and  boring  bar,  and  prevents  the  cutter 

being  pounded  out  of  line  under  cut. 

Keyed  Spindle  Nose 
Our    patented    spindle    nose    is    slotted    for    positive 

drive    of   arbor,   and    also    permits    the    use    of   either 
right  hand  or  left  hand  face  milling  cutters. 

Reversible  Outboard  Support 

Outboard     support     is     a     rigid     one-piece     casting, 
reversible    according    to    direction    of    cut.      It    leaves 
ample  room  for  the  operator  to  handle  his  work 

Catalog  explaining  this  and  other  features  gladly 
sent  on  request. 

KEMPSMITH    MFG.    COMPANY 
MILWAUKEE,  WIS. 

A  Hunter     *' Duplex"     on     Shrapnel     Stock 
FAST  GOING 
on   Newton    Machine 

Through  3% "  round  60  Car- 
bon, 70  Manganese  Shrapnel Stock  every 

2  MINUTES 

The  secret  of  Hunter 
"Duplex"  Saw  speed  is 
the  method  of  holding  the 

high  speed  teeth. 
You  can  use  this  speed 

profitably — on  shrapnel  or 
any  other  stock. 

[^et  us  send  full 
Particulars. 

HUNTER  SAW  &  MACHINE  COMPANY,  Pittsburg,   Pa. 

//  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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Shell  Painting,  Nosing  and  Banding  Machines 

PAINTING  MACHINE 
4.5  and  60  POUNDER  SHELL 

BANDING  and  STAMPING  MACHINE 

SIMPLICITY;  That  is  the  beauty  of  these  machines; 
they  are  so  simple  tiiat  a  woman  or  even  a  child  can  control  them.    This  is  .an  important  feature  in  reducing  operat- 

ing expenses. 
Banding  Press  is  sold  without  stamping  attachment  if  desired. 

Painting  Machine  is  operated  with  an  ordinary  air  drill,  and,  if  desired,  a  heating  coil  under  table,  enclosed  in  a 
sheet  steel  shell,  can  be  supplied,  as  shown  in  cut. 

Canadian  Locomotive  Company,  Limited,  Kingston,  Ont. 
SALES   HANDLED    EXCLUSIVELY   BY 

The  John  Bertram  &  Sons  Company,  Limited,  Dundas,  Ontario,  our  agents  for  these  machines 

Shell  Banding 
The  action  of  this  pneumatically  operated  Banding  Press 
is  such  that  the  dies  strike  a  sharp  blow  and  exert  a 
heavy  pressure,  firmly  forcing  the  band  into  the  shell 

groove. 

It  is  all  ready  to  ct)nuect  to  your  shop  line.  Production 

is  only  limited  to  your  operator's  ability  to  handle  the 
shells.  One  operator  and  helper  could  easily  produce 
three  to  four  shells  per  minute. 

The  capacity  of  the  machine  is  up  to  51/^"  shells. 
For  full  details  and  price  write 

>^^Vv%%^SKW'«>5N5S^^m^ 

'"    "'"•    "'"I""''    ".■r.l.Muf...    ,v,-    luivc    »..ine    500    second -l.an.l    n.acliines   of  all   ftlnds,    ready    for   immediate   delivery. 

The  advertiser  would  like  to  know   where  you  saw  his  advertisement—tell  him. 
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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  you  PROMPT  DELIV- 
ERY. 

DRAWING    PRESSES 

The   William  Cramp  &  Sons  Ship  and 
Engine   Building  Company 

PHILADELPHIA,  PA. 

SHELLS! Also 

ENGINE  LATHES, 

CUTTING-OFF MACHINES, 

DOUBLE  and 
SINGLE  SPINDLE 

HORIZONTAL  DRILLS 

Prompt  Shipment 

Heavy  Duty  26"  Turret   Lathe 

Particularly  adapted  for  4.5,  5  and  6  inch  shells. 
WRITE   FOR   PRICES   AND    DELIVERIES 

GARLOCK— MACHINERY 
197  Wellesley  Street TORONTO 

Telephone  North  6849 

//  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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Two  Cuts 
Simultaneously 
One  up,  the  other  down. 
This  is  what  makes  t  he 

Hurlbut  -  Rogers  Cut- 
ting-Off  and  Centering 
Machine  virtu  ally 
double  the  output  and 
reduce  the  cost  per  piece 
about  one-half. 

The  Hurlbut  -  Rogers 
Machine  gives  you  capa- 

city of  two  machines  at 
the  expense  and  in  the  floor  space  of  one  machine. 
We  build  them  for  hard  work  and  the  utmost  in 
accuracy— and  their  GREAT  SUCCESS  ON 
SHELLS  shows  it. 

Let  us  go  into  details. 

Cutting-off Economy 

5-inch  Accelerated  Machine 

HURLBUT-ROGERS  MACHINE  CO.,  South  Sudbury,  Mass. 
POREION    AGENTS — England,  Clias.    Churchill   &   Co.,  Ltd.,    London,    Manchester,    Glasguw    and    Newcastle-on- 
Tyne.     H.  W.  PETBIE.  TORONTO,  CANADA. 

No.  314  Heavy  Pattern  High-Speed  Drill 

IT'S     A     BAKER 

Enlarging  23^"  hole  to  4"  in hammered  steel  forgings  at 

the  rate  of  4"  feed  per  minute 

THIS  DRILL  I'UESS  HAS  AMPLE  CAPA- 
CITY TO  DKIVE  J-INCH.  HIGH-SPEED 

DRILLS  TO  THE  LIMIT  OF  THEIR 
EFFICIENCY  IN  STEEL.  IT  WILL 
BORE  WITH  GREAT  EFFICIENCY  IN 
STEEL  OR  CAST  IRON  UP  TO  6  INS. 

A  rigid,  rapid,  powerful  machine,  driven  by 

positive,  I'ast-niniiing-  gears  immersed  in  oil. 
Eight  speed  and  twelve  feed  changes  within 
easy  control  of  the  operator. 
BAKER  DRILLS  ARE  POPULAR  TOOLS 
OX  LYDDITF:  and  shrapnel  because 

they  produce  accurate  and  dependable  work 
at  extremely  low  labor  cost,  low  installation 
cost  and  they  take  small  floor  space. 

May  we  furnish  more  reasons  why  you 
need  them? 

BAKER  BROTHERS 
TOLEDO,   OHIO,  U.S.A. 

Sales    Agents  :     The  A.  R.   WiUiams  Machinery 
Company.  Limited.  Toronto.  Canada 

The  advertiser  -would  like  to  know  where  you  saw  his  advertisement — tell  him. 
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The  gas  light  was  a  big  im- 
provement over  the  tallow 

dip,  but  it  had  to  give  way  to 
the  electric  light;  and  the 

Tungsten  has  superseded  the 

little  glimmer  that  once  de- 

lighted us. 

If  you  are  still  employing 

pipe-cutting  methods  as  anti- 
quated as  the  tallow  dip,  you 

need  a  Williams  Pipe  Ma- 
chine, which  occupies  the 

same  position  in  the  pipe-cut- 
ting field  as  the  Tungsten 

does  in  the  lighting  world, 

to  bring  you  up-to-date. 

Let  us  quote  you  prices  and  terms:  any  machine  to  cut  10' sizes  of  pipe  between  1-4  inch  and  18  inch, 
ivith  any  kind  of  povter. 

Anyone  making,    selling    or   buyins   a  pipe    machine,   claimed  to    be  a  Canadian-made  Williami  Pipe 
Machine,    does   &o    without   right    or   authority    trom     us,    and    is   liable  to    prosecution    for    damages. 

Williams  Tool  Co.,  Erie,  Pa.,  U.S.A. 
/JCENTS: 

A.  R.  WILLIAMS  MACHINERY  COMPANY 
ST.  JOHN.  N.B.         TORONTO        WINNIPEG  VANCOUVER 

A  MODERN  SAVER 
of  Time,  Money,  Space  and  Labor 

Here   is   a   machine    that    is   well 

worthy  of  your  attention  —  ou"- 
"Double    0    Punch    and    Shear" 
with  48-inch  throat. 
This    machine    has    an    enormous 

capacity  for  doing  rapid,  accurate 
and  ecoaomical  work  of  quality. 

Let   us   send   full   description.    If 

you   are    interested   in   up-to-date 
money-saving  machinery  you  can- 

not afford  to  remain  uninformed. 

We  manufacture  a  complete  line 
of 

LABOR-SAVING 
MACHINERY 

all   kinds   and    sizes,    for 

Structural  Iron  Works,  Railroad 
and  Locomotive  Shops,  Boiler 
Shops,  Boiling  Mills,  Agricultural 
Implement  and  Plow  Shops,  etc 

The  Long  &  Allstatter  Co. 
HAMILTON,  OHIO 

Canadian    Representatives 

RUDEL-BELNAP  CO. 
Montreal,  P.Q.  Toronto,  Ont. 

//'  wliat  you  want  is  not  advertised  m  tii's  ,.s.->i,e  consult  lUt  liuijcr^'  Directory  at  the  back. 
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Those  Ammunition 
and  Rifle  Contracts 

require  a  lot  of  s])ecial  tools,  jigs  and  other  appliances. 

The 

Universal  Grinder 

with  its  many  attachments  is  just  the  machine  needed 
to  handle  the  many  and  varied  jobs  of  grinding  that  are 
necessary  in  tooling  up  for  special  work. 

Then  after  the  tools  are  made  they  must  be  frequently 
sharpened  or  the  full  production  of  the  machines  will  not 
be  obtained. 

The  "Greenfield"  Universal  Grinder  has  the  attach- 
ments for  conveniently  and  accurately  producing  such 

work.    AVouldn't  one  be  handv  in  your  tool  room? 
We  also  build  PLAIN  CYLINDRICAL  GRINDING 

MACHINES  for  production  work. 

Greenfield  Machine  Co. 
Greenfield,  Mass.,  U.S.A. 

(MADE  IN  CANADA) 

THE  HALL  NO.  '6  PIPE  MACHINE 
When  you  buy  Hall  Maeliinery  you 

keep  Canadians  employed.  We  are  a 
Canadian  firm,  employing  none  but 
Canadian  labor.  Our  guarantees  are 

not  at  "Long  Distance."  We  are  at 

your  door. 
Our  Machinery  is  the  best  that 

mechanical  ability  can  produce  and 
does  not  cost  as  much  as  imported machinery. 

Write  us  for  catalog  and  prices  on 
]>i]K'-threa(ling  lathes,  any  capacity, 
from  i/s  t(^  18-in.,  also  single  and 
dou])le  head  rapid  nipple  machines.  No 
dclavs,  deli  very  from  stock. 

JOHN  H.  HALL  &  SONS,  LIMITED 
BRANTFORD,  CANADA 

The  advertiser  would  like  to  know  where  you  xaw  his  advertisement — tell  him. 
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Established  1840 

Firth's  "SPEEDICUT" 
High-Speed  Steel 

FOR  LATHE.  PLANER  AND  BORING  TOOLS.  ETC. 

THE  IDEALSSTEEL  FOP  MACHINING 

SHELLS 
Hiiiig  one  of  tlic  laiijest  manufacturers  of  Armour-Piercing  aud 
High  Explosive  Projectiles  we  possess  uuusual  facilities  for  test- 

ing; tlu-  cuttiuj;  capabilities  of  HighSpeeil  Steel,  ami  our  improvod 
SPEEDICUT  has  been  elaboratecl  after  many  years  of  scientific 
researcii  to  meet  the  demanil  for  a  steel  of  the  highest  eflicienay. 
It  is  sold  in  Annealed  Rnrs  and  Discs. 

High  -  Grade    Tool    Steel    for    Every    Purpose. 

The  Largest  Stock  in  Canada. 

Thos.  Firth  &  Sons,  Limited 
Norfolk  Works  and  Tinsley  Worki 

SHEFFIELD,  ENGLAND 

Worki  also  at  Riga.  Russia;  McKeesport.  Pa.,  and  Washington,  D.C. 

<-    3«"354     •> 

FIRTH 

■^  341-7%  -> 

SHEFFIELO 

13'/2  inches  Dia. 

r        a;   ..  W.r«l,«„«*.«    ̂ ^^"^  S*-  P^"'  Street,  MONTREAL  J.  A.  SHERWOOD, Canadian   Warehouses    ̂ ^^   Adelaide    St.   W.,   TORONTO  Canadian  Manage, 

Mystic  Cutting  Compound 
For  Machining 

SHRAPNEL   SHELLS 

It  Has  No  Equal. 

Keeps  the  Tools 
Cool  and  Clean-cutting 

Mystic  is  a   free,   unsaponifieil 
animal  oil  lubricant.     Will  not 

separate  in  solution,    gum    ma- 
chines or  rust. 

Leading  manufacturers  use  it  on 
Shell    Work    in    preference    to 
oil.     It  increases  production  and 

costs  Ies>. 

Cataract    Refining    Company,    Limited,    Toronto,    Ont. 

//  iL'hat  you  want  is  not  advertised  in  th  <s  iss'ie  consult  the  Buyers'  Directory  at  the  back. 
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Combination  Brass  Water  Cinder  Mill 
and  Casting  Tumbler 

liJO: 

COMPLETE    FOUNDRY   PLANTS 
Designed,  equipped  and  put  into  operation. 

CRANES    OF   ALL    KINDS. 

Saves  90%  of  brass 
contained  in  ashes,  skim- 

mings, etc. 

It  is  also  designed  for 

tumbling  or  water  polish- 
ing castings. 

The  mill  is  furnished 
complete  with  heavy 
wood  tank,  making  a 

complete  unit. 
Send  for  specifications. 

W 

77ITTI1T7T 
.FOUNDRY  EQUIPMENTCO 
■  HARVEY- ILL.  U.S.  A. 
«  CHICAGO  SUBURB.  , 

IDEAL 
FOR 

CRANE 
ELEVATOR 

OR 
OVERHEAD 
SYSTEM 

CURTIS  AIR  HOISTS 
OR  REGULATABLE  AIR  CYLINDERS 

are  virtually  straight  line   motors,  capable   of  the  widest  application  to  shop 
and  industrial  requirements. 

FOR  GENERAL  HOISTING,  they  are  superior  to  electric  motors,  are  cheaper, 
more  reliable,  simpler,  and  have  lower  maintenance  cost. 

FOR  DELICATE  HOISTING,  as  for  instance, 

DRAWING  PATTERNS-SETTING  CORES-POURING  METAL 
and  machine  shop  and  foundry  SERVICE  GP^NEKALLY.  Tliey  start  or  stop  as  slowly  and 
gently  as  you  please,  absolutely  without  jerk  or  jar.  Any  speed  operator  desires.  Will  hold 
the  load  at  any  point  of  the  lift  and  cannot  drop  load,  even  should  air  line  break  or  air 
supply  fail. 
If  you  have  hoisting  or  other  problems,  requiring  hoists,  air  compressors,  cranes,  pneumatic 
or  hydro-pneumatic  elevators,  sand  blasts,  or  overhead  trolley  systems,  give  our  Engineers 
an  opportunity  to  help  you.     Their  advice  will  cost  you  nothing. 

WRITE  FOR  CATALOG  62  AND  NAME   OF  NEAREST  CANADLAN  AGENT. 

WRITE  FOR 

C  A TA LOG 

A-I 

CURTIS  PNEUMATIC  MCHY.  CO. 
1585  Kienlen.  St.  Louis.  Mo, 

New   York  Office:   531F  Hudson 
Terminal  Building 

The  advertiser  would  like  to  know   where  you  saw  his  advertisement — tell  hivi. 
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ninritlves  to  work  at  their  highest  point  of  efficiency 
iiiuht  be  comfortable. 

The  atmospheric  conditlou  of  your  plant  plays  a  most 
important  part  In  this  connection.  The  "Sirocco"  Sys- 

tem will  provide  for  a  Cool,  Comfortable  atmon>liere  lu 
Summer,  and  a  warm,  comfortable  atmosphere  In  Win- 

ter, with  Positive  Ventilation  In  all  seasons. 

Let  our  Engineers  tell  you  how  "Sirocco" 
cuuid  be  adapted  to  your  plant.  No  cost 
tor  this  service.  Interesting  literature  on 
"Sirocco"  will   be   sent  at   your    request. 

f/\NADIAN    f*\lfXyCCC'    (jOMPANY 

S.   S.  Clarke, 
005  2nd   St., 
Calgary. 

WINDSOR.      ONTARIO 

Sales  EnKincers  : 
K.   M.   Nichol, 
301   McGlll  Bldg. 
Montreal. 

H.    V.   Heard, 
C04  Credit  Fonder  Bldg., 
Vancouver. 

C.  T.   Morse, 
W  Wilson  Ave., 
Toronto. 

W.  P.   Eddy, 

214    Donald    St., WInnlpcfr. 
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A  MAN  WHO  KNOWS 
Mr.  Johusou's  opiniou  of  Magnolia  Metal,  which  we  value  very  highly,  is  based  on  practical 
use  for  many  years  in  mills  and  power  plants,  which  he  operated  before  joining  the  Editorial 

Staff  of  "Power." 
HILL   PUBLISHING    COMPANY, 

Hill  Bullrting,   Tenth   Avenue,  ;it  TLirty-sixtli    St., 
New    York,    May    22,   1915. 

Ueutlemeii : — 
I    know   tliat   tlie  experience   I    liave   barl   with   your   Magnolia   Metal   will   interest    you. 
A  sliort  time  .igo,  while  our  engines   were  still   in   the  engine  builder's   hands.    I   had   occasion 

to    rebabhitt    a    crank    pin    box    and,    despite    the  objections   of   the  engine   builder's   representative, used    .Magnolia   .Metiil. 

The    result    more    than    proved    the    correctness    of  my    position.      Much    to    the    engine    man's surprise,  the  .Magnolia  box  from  the  start  ran  very  much  cooler  than   boxes  on  the  other  engines, 
which   were  babbitted  with  a   high-priced   metal,  and  were  running  under  the  same  conditions. 

I    have  used    Magnolia    Metal   for   years,   and   it   always   lives   up   to   my   good   opinion   of  It. 
Very   truly   yours, 

F.    L.   JOHNSON, 
Ch.    Eng.,    Hill   Building. 

PRACTICAL    ENGINEER    POCKET    BOOK: 

1915  Edition.  Over  6UU  pages.  A  valuable  reference  work  im- 
ported from  England  and  sold  as  an  advertising  medium  at  the 

very   low  price  of  4()c.   post  paid. 

Address   Montreal   Office. 

SOLD  BY  LEADING  DEALERS  EVERYWHERE  OR  BY 

MAGNOLIA  METAL  CO. 
OFFICE  AND  FACTORY  : 

225  St.  Ambroise  St.  MONTREAL 

Our  ELEVATING  TRUCK  is  indispensable  in  the  handling  of 

Shrapnel 
Shells 

Showingltrucklraisea   reaay   to  be  drawn  to  destination.
 

or  any    factory  product  where   numerous 
operations  are  required. 

We  also  manufacture  Loading  Funnels, 

Ball -Bearing  Tightening  Nuts,  Belt- 
Driven  Loading  Vibrators,  Bench  Vises, 
and  Presses  with  attachments  for 

pressing  in  band  —  fixtures  especially 
adapted  for  the  manufacture  of  18  pr. 

Shrapnel   Shells. 
We  shall  he  pleased  to  submit  prices 
and  give  any  particulars  required. 

THE   CHAPMAN    DOUBLE    BALL 
BEARING   CO.  OF   CANADA 

LIMITED 

339-351  Sorauren  Ave.      -      TORONTO,  CANADA 

The  advertiser  would  lilci'  to  kimw   wlurc  ijou  saw  hin  advertiscnu'nt- — tell  hi 
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Say  Which,  That's  All 
Publication  No.  13 

is  a  6  X  9",  12-page  and  cover  bulletin 
descriptive  of  the  Morse  Silent  Chain, 

its  construction  and  operation,  and 

illustrating  its  application  to  Textile 
Mill  Machinery. 

Publication  No.  14 

is  a  6  X  9",  20-page  and  cover  bulletin 
descriptive  of  the  MoRSE  Silent  Chain, 

its  construction  and  operation,  and 

illustrating  its  application  for  Large 

Power  Drives  (100  H.  P.  and  over.) 

Morse  Chain  Company,  Ithaca,  New  York 

Out  nearest  office  can  supply 
your  copy  quickest. 

Ol  FILLS: 

New  York     ....     50  Church  St. 
UosTON   Ill  Milk  St. 
Chicago  ,  Merchants  L.  &  T.  Bldg. 
Pittsburgh  .  .  WestinRhousc  Bldg. 
Clkvki.and  .  .  421  EnRinciTS  Bldg. 
Uetkoit  .  .  735  Dime  Bank  BldK. 
San  Francisco   .     .  Monadnock  Bldg. 

REPRESENTATIVES: 

St.  lx>tTls  Morse  Engineering  Co. 
Chemical  Building 

Minneapolis     Strong-Scott  Mfg.  Co. 
413  Third  Street.  South 

Atlanta  .     .  Earl  F.  Scott,  M.  E. 
702  Candler  Building 

[paanaaoaancziaDnDDacDCDDDCDaD 
Q      Morse  Chain  Company  {Catalogue  Dept.)        DS-1 

Gentlemen :  Without  obligation,    please  send   me  a   copy  of 

your  publication  "A  Chain  of  Evidence"  Number^  _ 

Name- .  Position- 

Company. 

Street   

City  86  State 

it 
Jf  what  you  want  is  not  advertised  in  th  w  issue  consult  the  Buyers'  Directory  at  the  back. 
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If  you  are  hot-forging  SHRAPNEL  CASES  you  cannot 
afford  to  overlook  the  merits  of 

"HAWK"  D  CHROME  VANADIUM  STEEL 
for  both  first  and  second  operation  Punches.  This  steel  comes  to  you  heat-treated  and  ready  for  use.  It  gives  excep- 

tional production.  Many  cases  have  been  reported  to  us  where  each  Punch  turned  out  over  2,000  Shells.  It  does  not 

stick  to   the  work.     This  enables  you  to  turn   out   more  Shells,  per  machine,  per  day. 

STEEL    OF    EVERY    DESCRIPTION. 

HAWKRIDGE  BROTHERS  COMPANY,      303  Congress  St.,       BOSTON,  MASS. 

MSIRONG  WHnWRTH  OF  CANADA 
  LIMITED 

MANUFACTURERS   OF   CELEBRATED   BRANDS  OF 

HIGH  SPEED  STEEL  &  DRILLS 
"FOR  CUTTING  ALL  METALS    ̂     FOR  HARD  METALS —"TTVII)'' 

,.       AT  HIGH  SPEEDS     ̂     RAILWAY&TR AM  TYRES     B    I  PL 

OFFICE  22  VICTORIA  SQ.  MONTREAL WORKS  LONGUEUIL  QUE. 

U.  S.  Electric 
Drills  and  Grinders 

Save  Time,   Labor  and   Money 

They  can  be  at- 
tached to  any  lamp 

socket. 

For  drilling  in  metal 
they  are  superior  to 

any  other  kind  of 
portable  drill.  Cost 
50%  less  to  run  than 
air  drills. 

S  SIZES. 
»-16    Inch,  W.U.T. 

V4    Inch,  W.O.T. 
H    Inch,  W.O.T. 

6    UiH. 

9    IbK. 
12      ll>H. 

All  motors  wound  for 
110  or  220  volts. 

Direct  or  alternating 
current. 

Try  a  few  of  our 
Electric  Drills  and 

Grinders  and  you'll send  us  an  order  for 

more.  Our  gfuarantoe 

protects  you. 

For  Sale  By 

The  Canadian  Fairbanks- 
Morse  Co.,  Limited 

Montrekl.         St.  John,    N.B.,         Toronto. 
Vancouver. 

THE  UNITED  STATES  ELECTRICAL  TOOL  CO. 
CINCINNATI,     OHIO 

V4   Inch— 3    SPEED. 

Speed,     400-7S0      R.P.M. 

Winnipeg.       Calgary. 

The 

B 
A 
R 
N 
E 
S 

Complete  line.     8-inch  to  50-inch  swing 

Gang  Drills. — Horizontal  Drills. 
SEND  FOR  CATALOG. 

W.  F.  &  JOHN  BARNES  CO. 
104  Ruby  Street         -         ROCKFORD,  ILL. 

Canadian  Agents— A.  R.  WILLIAMS  MACHINERY  CO. 
Toronto,  Winnipeg,  Vancouver,  and  St.  John,  N.B. 

WILLIAMS  &   WILSON,  Montreal 

2'he  advertiser  tuould  like  to  know  where  you  saw  his  advertisement — tell  him. 
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Steel  for  Shells! 
PROMPT    SHIPMENT 

Billets  and  rounds 

of  suitable  physical 

and  chemical  speci- 
iication  for  forging 
and  turning  into 
shrapnel  cases  and 
lyddite  shells  of  any 
size. 

lACKAWANNA  Steel  fonPANY 
Standard  structural  shapes, 
Standard  lieavy  and  light  rails, 
Sheared  and  universal  mill  plates. 
Sheet  bars,  and  Lackawanna 
Sheet  Steel  Piling. 

General  Sales  Offices:    LACKAWANNA,  ERIE  CO.,  N.Y. 

Canadian   Correspondents: 

H.  A.  DRURY  &  CO..  LTD.,  309  Craig  St.  W.,  MONTREAL 

SPEED  and  ACCURACY 
Tin*  t\v "  Hi  1)8 1  Iui|»>irt;iat  fiiettiis  in  tin.*  uiachiiiiug  uf  shrapuel 
and  4.5  shells,  speed  and  accuracy,  can  be  achieved  when 
turning  cupper  bands  bj'  using  this  machine. 
The  cut  below  shows  our  band  lathe  with  Collet  chuck 

tail  stock,  which  we  h;ive  inannfMc-tured  fnr  nnc  of  the  largest 
shell  makers  in  Ilie  T'nited  States.  His  flatly  output  averages 
40  to    l~»    <«ht-llH    piT   bniir. 

This   lathe   was   designed    iMid    built   by    us   especially    for    this 
work.     It  is   of  sufficiently   heavy  construction   to  ennble  It   to 
stand  up  under  the  strenuous  work  demanded  of  ghell-maklng 
machinery. 
Mo^t    uf   the   larKP^t    iiianiifncturerN    have    found    il    i>rollta!>le   to 
adopt    it.      I.ct    u-'   tfll   J  nil    why.      We   invite   your    inquiry. 

The  Jenckes  Machine  Co.,  Limited 
SHERBROOKE,   QUEBEC 

Br.inches  .it   Toronto.  Outario.  T-S  Traders   Batik   BIdg. 
Montreal.  Que..   303   E.  T.   Bank  Building. 

St.  Catharines.  Ont.;  Cobalt,  Ont. ; 
Vancouver,   B.C.;   Nelson.  B.C. 

HIGH  SPEED  STEEL 

Tkz  most  economical  and 

evident  steeiybr- machining  shells 
Meuiufactxired  by  Sandei-sort Bros,  and  Newbold »  Limited » 

Sheffield  .England 

H  ADrury  Compaw 
Montreal  and  Toronto 

Woirntm  Cnbiill  II iKh-Spr«'i|  Mc.-I.  H. -t  l.tr  Turning  Slinipnrl.  Vulcan 
Hot  ritTcitiK  ^^tt-il.  Icir  .\ll  Kinil"  of  lint  \>  ork.  \  iilritn  IC^k"!  No.  2 

Stc«l.  lor  Bni^H  ]'ini>>hinf;.  >  iilran  SpiM  iai  "\\"  SIcrl.  lor  Special  Taps 
and  nii'N,  Vulrun  Non-Slirinkahle  Sl*-<>l.  For  Intririitt;  U\c%.  Vulcan 

Spfciifcl  \'»nii<liuni  St**el  Docs  Twlee  the  Work  of  KoKular  (urbon  Steels. 
Vulcan  TunKsIrn  Miicnct  Steel.  Tor  IVrmanent  MuKnctft.  Chrome 
Vnnadinni  Sl.rl.  1  or  .Vutomohile  Part**.  KcKular  Carbon  Too!  SterU. 

Alloy    SI.M-1M. 

VULCAN    CRUCIBLE    STEEL   COMPANY 
ALIQUIPPA,  PA. 
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OXYGEN 
We  sell  our  gas  by  flat  rate 

only,  depending  on  the  excel- 
lence of  our  product  and 

reliable  service  to  merit  your 

continued  patronage. 

Better  Oxygen 
Lower  Cost 

Higher  Efficiency 

Write  for  quotations. 

Lever  Bros.,  Limited 
TORONTO 

Cushman    Chucks 

When  yiHi  liuy  a  " '  ('uslimaii "  Chuck  you  are 
absolutely'  sure  of  siettini;'  one  havinf;'  strength, 
accuracy  and  durability.  Heing-  specialists  in  these 
goods  we  are  able  to  furnish  CluicUs  of  (juality  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  kiu)\vn  as  the  heavy  pat- 

tern, but  we  now  liave  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 
till'  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  fit  them  to  any  make  or  size  of 
lathe,  old  or  new. 

Style  G 
Catalog  and  tull  details  on  request 

Fay  &  Scott,  Dexter,  Me. 

Presses  for  Shrapnel 
Hydraulic  Presses  for 
NOSING,  BANDING 
and  FORGING. 

Hydraulic    Presses  for  all  purposes. 
KNOWING  MEANS  USING 

Write  for  full  details  now. 

William  R.  Perrin,  Limited 
TORONTO,  ONTARIO 

The  advertiser  would  like  to  know   where  you  saw  his  advertisement — tcli  him 
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Broad     General     Efficiency 
Practical    Simplicity 

Economical    Production  Distinguish 

THE   "TOLEDO" OPEN  BACK  PRESSES 
Built  on  fixed  legs, 

upright   or   inclined. 

No.  76— Built  for 

both  light  and  heavy 

work,  as  it  is  ar- 
ranged for  botli 

geared  and  plain 
dii'ect   belt   drive. 

Used  for  punching, 

shearing,  perforat- 
ing, bending  and 

forming  operations 
in  the  manufacture 

of  agricultural  im- 
plements, autos,  etc. 

15     sizes— 2.600     to 
"-'  

60,000  lbs. 

A  Toledo  Press  fur 

every  need. 

The  Toledo  Machine  &  Tool  Co. 
Toledo,  Ohio 

We   build  a   size   that   will    suc- 
cessfully meet  your  requirements 

riiiw  prc88<'K  art' 
Iniilt  with  correct 

proportions  for  use 
in  the  inuiiufac-ture 
of  large  sheet  iron 
and   stool  goods. 

Tho  large  diamotor 
of  shafts  and  the 

well  •  gibbod  slides 
allow  ipiantity  pro- 
iluction  that  proves 

\  pry  profitalde. 

BLISS 

DOUBLE  CRANK 
PRESSES 

.\daptod  for  the  ocouoniical  maniifacturo  of  vapor  stoves, 
wrought  iron  ranges,  agricultural  implonients,  paneled 
loilinKS,  iiiota!  doors,  wimlow  frames  and  sashes,  metal 
furniture,  shingles  and  all  similar  classes  of  goods. 

150  different  sizes  and  styles.  Our  Catalog  9-G  will  be 
sont  to  yon  on  request.  Visit  our  exhibit  at  tho  Fauania- 
I'acilic  International  Exposition.  >rachinory  Palace, 
H!(M-k    Ifi. 

Talk  'o  "^  about  Presifs  far  any  and  (CCfyf  puipose. 

EWT        V>\l^r,     r*  ̂   No.     20     Adams     Street .    W.   DllSS   L.O.,   Brooklyn,  N.Y.,  U.S.A. 

Chicago;Office  :    622  West  Washington  Boulevarrl. 

Detroit  Office  :    Dime  Bank  Build'ng. 

Hydraulic  Banding  Machine 
For  compressing  bands  on  shrapnel  shells 

and  other  projectiles 

This  ina chine  does  tho 
work  quickly  and  does 
it  right. 

Id  writiug  fur  iDformatloD  or  quotation  please  advise  vldtit 
and   thickness  of  ttaniis  and   di.Tmeter  of  shells   to  be  bandied. 

-Machines  for  our  Canadian  Customers  are  built  in  Hamilton, 
Ont. 

We  also  manufacture  machines  for  setting  w.igon  and  car- 
riage   tires,    cold. 

Please    address    all    ronimunirations    to    niir    Kr(rhr*,t*T    Office. 

THE  WEST  TIRE  SETTER  COMPANY 
ROCHESTER,  NEW  YORK 

For  Rapid  Production 
and  Accurate  Work 

USE  THE "BRIGGS 
iggs  Miller  handles  work  no  other  mac 
ze  can  touch.       It  IS  a  manufacturing  ma 

lit  ui  its  lit; id  instruction  it  will  pioduce 

running  at  a  high  rate  of  .speed  and  feed, 
ank  and  Large 

is    the    latest 

its    many    ad- 
anklu.KIs 
I    cuttinij       , 

Gooley  &  Ediund 
Inc- 

Cortland,   U.S.A. 

rorelffn  Agents:  Allied 
.Ma<'hinery  Company  o  f 
America,  France,  Belgium, 
Italy,  Switzerland,  Russia, 
Siaiidinavia.  C.  W.  Burton.  Grliritbs  &  C 
London,  Manchester  and  Glasgow.  Baran 
dlaran,  MetlTler,  Gazeau  &  Cia,  San  Sebas 
tian.  Spain. 
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"STERLING"   HACK   SAWS 

MANUFACTURED  BY 

DIAMOND  SAW  &  STAMPING  WORKS BUFFALO,  N.Y.,  U.S.A. 

Plyers,    Structural    Wrenches,    Track    Wrenches,     Machine    Wrenches, 
Eye  Bolts,  Lathe  Dogs,  Journal  Box  Wedges,  Etc. 

A 
TRADE    AAARtN 

All  Kinds  Of  Special  Drop  Forgings 
Send  Models  or  Blue  Prints  for 

Estimates WR    TE    FOR    CATALOG 

Canadian  Billings  &  Spencer,  Limited,  Welland,  Ontario 

KEYSTONE   "Model   K"   Wrench 
All  drop-forged  steel. 

No.    1— Polished    all    over. 
No.    3— Polished    Head— Enamelled    Handle. 

Look    for    the    trade-mark    "Keystone"    on    the handle. 

KEYSTONE  TOOLS 
— the  cheapest  in  the  end. 

Their  utility,  strength  and  convenience, 
recommend  them  to  the  most  discriminating 
workman. 

Any  better  class  wholesale  house  will  supply 
you.    Ask  u.s  to  refer  you  to  our  nearest  dealer. 

THE  KEYSTONE  MFG.  CO. 
BUFFALO,  N.Y. 

"Keystone  quaiitij^' 

"KEYSTONE" 
200-M  Combination  Ratchet 

4    complete    Ratchets    in    one. 
All  parts  interchangeable. 

The  Original 

"WESTCOTT"  Adjustable  "S"  Wrench 
HANDLE  MALd:.E.^BLE  IRON.  JAW  FORGED  STEEL. 

The  ■■Westcotf  Wrench  is  acknowledged  to  be  the  most  con- 
venient and  useful  wrench  for  general  use,  and  can  be  used 

m  many  places  inaccessible  to  the  Jlonkey  Wrench.  These 
wrenches  are  made  of  first-class  material,  are  strong  ana 
fliirahle. 

T'le    genuine     "Westcott"     Wrenches    have     the 
■  tluJc-mark    "Westcott"    on    the    haudle. 

KEYSTONE"  Weston  Ratchet 
For   Square    Shank    Di-iDs    Only. 

STKOXGBST    RATOHET    M.\DE. 

Fully    Kiuivanlecl. 
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TAYLOR-NEWBOLD 
COLD     .^italk.^     SAWS 

^  -^ 

fA.*^^^^'^-^^  t  :3 

>>s 

rnso 

4, 

STAND  PREEMINENT!  A  SAW  FOR  EVERY 
PURPOSE.  OUR  SAW  BULLETIN  TELLS  THE 
STORY- MAY  WE  SEND  YOU  ONE? 

TABOR  MANUFACTURING  COMPANY 
PHILADELPHIA.  PA.,  U.S.A. 

Partridge 

Grin  ders 

ARE 

GOOD 

GRINDERS 

With 

The 

Price 

Ground 

Down. 

If  you  don't  write    lor  full  particulars,    you    will    miss 
something  good. 

MANUFACTURED  BY 

E.  O.  PARTRIDGE 
2039  Lake  Street  West CHICAGO 

Giiml  Canadian  Agents  Wanted— N\R  IT  I.   NUW 

I 
Riveting  Base  of  Explosive 

Projectile I 
.\  very  essential  operation  In  •hell 
iiianufacturliiB.  I'rcvi'nls  gas  from  the 
explosive  ch.irBe  behlnil  the  shell  from 
reaching  the  explosive  rontents  of 
the  shell  Itself.  Neglect  of  this  oper- 

ation would 
probably  cauM 

the  shell  to  ex- 
plode and  kill or  Injure  the 

pun  crew. A(t«r  ths  ihcll  i> 

In  poalUoD  the  nu- ctalBe  In  started  uid 
the  ihell  l>  roUt«d 

one  complete  roTo- lutlon  by  bjLnd  and, 
with  the  machine 
itriking  about  2.000 
blows  per  minute, 
the  plug  can  be 
riveted  perfectlr 
tight  Into  the  b«»« In  about  10  aecooda. 

CHANGE  OF 
FIXTURE  EN- ABLF^S  MACHINE 
TO  BE  AriAITPn FOB  4.5-,  18  LB9.. 
OR  SHELLS 
EVEN  LABOER 

THAN   4.5-. 

Drop  a 

fnrfher 

pInrN. 

line    for 

partic- 

The  Grant 

Mfg.  and Machine  Co. 

Bridgeport,  Conn. 

A  Time-Saver   for  Turn- 

ing Copper  Band  on  Shells 
Band   Turning 

Attach- ment for 

Lathes. 

This  attachin.iit  wm  in  lu.i  .  ..t;iue  lathe,  and  with  Its  use 
you  can  turn  the  copper  band  on  Shrapnel  Shells  down  to 
size  required  and  burnish  them  all  in  one  operation. 

With   this  device  we  will  guarantee  an  ODtpot  of 

50  Turned  Copper  Bands  per  Hour 
Ised  with  a  specially  conslructed  steel  chuck,  casting  of 
which  can  be  finished  on  the  lathe  on  which  the  attachment 
will   be  used. 

Castings  are   supplied   by   us. 

WRITE  FOR   PiRTICVLARH. 

LYMBURNER  LIMITED 
5-15  Commissioners  St.         Montreal,  P.  Que. 

//  what  you  want  u  not  advertised  in  this  issue  consult  the  llniicrs'  Direclonj  at  the  back. 
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THE  BANNER  OF  MERIT 
Showing  the  Official 
Award  Ribbon  of  the 
Medal  of  Honor 
awarded      T  R I  M  O 

S      TRIMONT MFG.  CO. 

I         ROXB— ^,   MASS. 

TOOLS  at  the 
PANAMA-PACIFIC 
INTERNATIONAL 
EXPOSITION. 

SEND  FOR  CATALOGUE  No.  200. 

TRIMONT  MFG.  CO.,  ROXBURY,  MASS. 

CLEVELAND  RIVETING,  CHIPPING,  CALKING  AND  BEADING  HAMMERS 
MOST   POWERFUL   AND   EFFICIENT   AIR   TOOLS   ON   THE   MARKET 

Cleveland  Riveters  are  made  in 
20  styles  and  sizes  with  driving 

capacities  of  y4-in.  to  IVa-in. 
rivets  in  Boilers,  Tanks,  Stacks, 
etc. 

enviable  record   for  durability   and 

CLEVELAND  CHIPPING  HAMMERS 
are  made  in  20  styles  and  sizes  to  suit  all  classes  of 
work.  They  are  ideal  tools  for  foundries,  as  they 

have  high  speed,  no  recoil  and  are  practically  dust- 

proof. In  stock:    Riveting  and  Chipping  Hammers,  Air  Drills,  Corner  Drills,  Sand  Ram 
Portable  Grinders,  Bowes  Couplings,  Chisels,  Rivet  Sets,  etc. 

PORTABLE     ELECTRIC     DRILLS 

Model  "B"  Drill  illustrated,  shows  compactness  of  design. 
The  Casing,  Switch  and  Gear  Covers  are  aluminum ;  the 
breast  plate,  motor-head  and  handle  supports  are  of  steel. 
The  machine  is  light  in  weight,  convenient  in  shape;  has 

high  speed;  operates  on  either  A.C.  or  D.C.  cur- 
rents and  runs  either  forward  or  reverse  as  de- 

sired. Model  "C"  has  two  speeds  and  in  con- 
struction is  similar  to  Model  B. 

Bulletins  mailed  on  request. 

mers. 

Cleveland  Pneumatic  Tool  Co. 

of  Canada,  Limited 
80  Duchess  Street, Toronto,  Ont. 

The  advertiser  xconld  like  to  know   where  uou  saw  his  advertisement — tell  him. 
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Portable 
Grinder 
Tako   the   Tool  to  the 

Work  and    Save 
Heavy  Handling 

We    are    inventorit 
of  the 

Flexible  Shaft 

For    all    Purposes, 

The  oldest 

and  largest 

manufacturers 

in   the    world. 

CAN     FURNISH      MOTOR     DRIVEN    UHKN     DKSIRED 

Write  Us  for  Catalogue  and  Prices. 

STOW  MFG.  CO. Tw"*^ Established   1875 

Oldest  Portable  Tool  Manufacturers  in  America. 

General  European   Agents — Selson   Engineering   Co.,    Ltd. 
85   Qjsen  Victoria  St..   LOS33>4.   E.SZ 

ACCURACY 
Becau.se  a  small  diame- 

ter screw  enter*  the  tap- 
ped hole  i.s  no  guarantee 

that    it    fits    properly. 

The  pitch  may  be  long 
or  short,  and  therefore 
cau.se  resistance,  but  be 

a  poor  fit. 

Cap  and  Set  Screw.s 
.-ihould  fit  all  the  way 
like  a  .<haft  in  its  bear- ing. 

"Gait  Screw.?  do.  Tiv 

them." Specialists  in  Cap  ami 
Set  Screivs. 

THE 

GALT  MACHINE  SCREW  CO., 

GALT,  ONTARIO 
LIMITED 

That  Even "System 

Couldn't  Catch 
A  MANUFACTURER    was    boasting    that 

his    shops    were    so  systematized,  that 

no  "leak"  nor  waste  could  possibly  occur. 

We  kiR'W  .-omethiiig  of  liii  piudiKL — etiiiip- 
luent — methods — and  output.  So  we  a.*ked 
hiiw  many  files  he  u.sed  each  year. 

Wheif  he  mentioned  the  figure,  we  said  we  could 
show   him  a  "leak"   that  would  astonish  him. 

•'  Do  it,"  he  said. 

-And   we  did! 

Showed  him  how  his  workmen  were  using  their 

lilis  too  long.  Were  wasting  time  getting  the  last  bit 
of  wear  from  each  file — instead  of  discarding  them 
when  their  HKST  eflieieuey  was  gone.  Were  saving 

•'l)ennies"  in  file-cost — and  throwing  away  "dollars" 
in  filiug-time. 

We  pi-ovfd  to  him — ^by  personal  experience  in  his 
own  shops — on  his  own  work— 4hat  the  more  files  he 

used  the  more  money  he  S.WKIX  That  the  time  saved 

and  the  extra  work  produced  by  using  only  EFFICI- 
ENT files,  more  than  paid  for  the  slight  extra  cost  of 

additional  files.  While  his  old  way  of  wearing-out  files 
costs  many  times  its  price  in  wasted  labor. 

He  "saw  the  lierht."  To-dav,  his  workmen 
use  only  EFFICIENT  files.  And  of  course 

they're  the  "Famous  Five": 

KEARNEY  &  FOOT 
GREAT  WESTERN 

AMERICAN 
ARCADE 
GLOBE 

(Made  in  Canada) 

Nicholson  File  Company 
Port  Hope 

Dealers Everywhere 
Ontario 

//  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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This   Man   Must   Have 
Instruments  of  Precision 

HIS  work  demands  tools  of  extreme  accuracy — his  job 

depends  upon  them.  When  he  wants  tools  or  instru- 
ments that  he  can  depend  upon  he  goes  to  the  leading 

dealer  and  asks  for  Starrett  Tools  by  name. 

Sfarrcft  Tools 
are  mathematically  accurate.  Every  engineer,  machinist  and 

high-class  workman  whose  work  requires  accuracy  knows 
Starrett  Tools  to  be  standard.  The  time  saved  in  accurate 

fitting  and  machining  is  of  value  not  only  to  manufacturers 
but  makes  the  man  with  Starrett  Tools  a  better  workman. 

Send  for  Free  Catalog  No.  20-3,  prices,  etc. 

THE    L.   S.  STARRETT  COMPANY 

NEW  YORK 

'T%e  VC^orJJ's  Greatest  Too)  7^a\ers' 
ATHOL,  MASS. 

LONDON 

The  L  S  Siarreii  Compary 

WWf 

CHICAGO 

//  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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SHELL  BASE  MARKING  MACHINES 

ONE  OF  THE  MOST  IMPORTAMT  OPERATIONS  IN  SHELL  MANUFACTURING 
IS  THE  "MARKING.  "     OUR  BASE  MARKING  MACHINE  WILL  SOLVE  YOUR 

MARKING  TROUBLES.     IT  IS  A  WONDERFUL  INVENTION. 

The  mechanical  device  employed  in  marking  the  base  of  Shells  in  tliis  machine  is  somewhat  of  a 
departure  from  the  general  principles.  It  i.s  so  arranged  that  the  entire  pressure  of  the  machine  is 
exerted  on  each  individual  letter  and  figure  .successively. 

By  this  action  a  very  deep  impression  is  obtained  with  very  little  power  and  consequently  no 
crushing  strain.    The  depth  of  the  impression  can  be  increased  or  decreased  as  desired. 

The  method  of  operation  is  exceedingly  simple.  First,  the  Marking  Chuck  (shown  in  cut)  is  fast- 
ened on  the  end  of  the  Shell  by  means  of  Thumb  Screw.  The  Shell  is  tb.en  placed  on  Saddle,  clamped, 

and  by  the  aid  of  Hand  Wheel  the  Shell  is  moved  up  to  the  Revolving  Pressure  Chuck,  whence  the 
operation  is  completed. 

It  only  requires  a  few  seconds  to  do  the  marking:  the  balance  of  the  time  lieing  consumed  inserting 
and  reuioving  the  Shell.    .\n  output  of  sixty  Shells  per  hour  should  easily  be  obtninpd. 

We  make  these  machines  for  3"  Rn.s«ian.  4.")  and  5"  Rritih  High  Explosive  Shells.  We  can  also make  them  for  any  size  Shell  desired. 

BODY  SHELL  MARKING  MACHINES 
Our  Body  Shell  Marking  Machines  are,  without  doul)t.  the  most  efficient  on  the  market.  SLxty 

Shells  per  minute  is  what  we  claim  for  it.    If  interested,  write  for  prices. 

The  Brown  Boggs  Co.,  Limited,  Hamilton,  Can. 
Tinsmiths'  Tools,  Sheet   Metal  Workingr  Machinery,  etc. 

WESTERN  AGENTS:  Messrs.  Bissett  &  Webb,  Limited.  Winnipeg  and  Edmonton 

//  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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ARMSTRONG  QuaiuyFTs. 

""""It^Il^''  lathe  dogs 
Well  Designed  and  Balanced,  they  have  the  Strength 
and  Stiffness  needed  to  stand  the  Wear  and  Tear  of 
Modern  Shop  Practice. 

The  Armstrong  Safety  Dog 

combines  the  convenience  and  effi- 
ciency of  the  common  lathe  dog  with 

a  perfect  shield  for  the  set  screw 
head.  No  special  wrench  is  needed, 
and  the  extra  leverage  provided  by 
the  safety  cap  makes  adjustment 
with  the  fingers  easy  and  fast. 

Armstrong    Dog     Screws 
are  made  from  tool  steel  with  im- 

proved Bevelled  and  Hardened  point, 
and  are  guaranteed  against  upset- 

ting or  flanging.  They  will  outlast 
two  screws  made  from  common  steel. 

Armstrong  Heavy  Duty 
Double  Screw  Dogs 

are  made  from  2  in.  to  8  in.  ca- 
pacity, and  their  extreme  rigidity 

makes  heavy  feeds  and  cuts  pos- 
sible with  the  minimum  shock  to 

Lathe  and  Tool. 

On  some  classes  of  work  a 

Clamp  Dog  is  best.  Th^' 
ARMSTRONG  Drop-Forged 
CLAMP  DOG  is  strong, 
simple  and  convenient.  Its 

design  permits  of  consider- 
able tilting  without  bend- 

ing the  screws. 

The  Armstrong  Safety  Clamp  Dog 
This  dog  is  so  constructed  as  to  combine 

a  wide  range  of  adjustment  with  the  con- 
venient features  of  the  clamp  dog  and  tlie 

simplicity  and  sfreugth  of  the  ordinary 
latlie  dog.  It  will  accommodate  itself  read 
ily  to  work  of  any  shape  and  will  hold  it 
securely  and  stiuarely.  being  especially 
adapted  for  !ise  on  finished  work  which 
would  be  liable  to  be  damaged  hy  the  set 
screw  of  a  common  lathe  dog.  The  sliding 
.iaw  is  operated  by  a  loose-fltting  U  bolt, 
the  ends  of  which  are  protected  by  SAFETY 
Sleeve  Nuts  and  can  be  adjusted  to  size 
very  nu'rkly,  a  wrench  being  necessary  to 
tlgliten   oidy. 

WRITE  FOR  CATALOG. 

^Armstrong Bros. Tool  Co. 
"The  Tool  Holder  People" 

306  N.  Francisco  Ave..        CHICAGO,  U.S.A. 
Our  complete  line   is  un  exhibition   at   Block  41,  Palace  of 
Machinery.  Panama-Pacific   Exposition.  San   Francisco. 

Good  Threads  Cost 

Less  Than  Poor  Ones 

WelU  Self-Opening  Die— Model  B. 

The  advent  of  the  W.S.O.D.  in  his 

shop,  has  opened  the  eyes  of  many  a 
manufacturer  producing  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  models.  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   Co.,    Limited,   Montreal, 
Toronto,       Vancouver,       Winnipeg,       St.  John,      Calgary. 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 
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Williams'  "AGRIPPA"  Tool  Holders  Won 
THE  HIGHEST  AWARD 

Our   Panama-Pacific 
Exposition  Award 

IHE  MEDAL  OF  HONOR" 

Confers  Tool  Holder 
Supremacy 

^^OOL  HOLD
ERS A%\^^   Headless  Cam Hex.  Head  Cam 

^ 

Srtswf^'
^' 

All     our     Tool-HolderK    roiiltivel> 

Gunrante^i 
Kefunded    witbin    DO   days 
If    unsatisfactory. 

TURNING-TOOL 
HOLDERS 

Cam  lock. 

Rapid   and    positive. 
The      greater      the 
pressure,     the 
tighter   the  lock. 

No      set-screws      to 
•trip   or   upset. 

No      holders      to 
scrap. 

CUTTING-OFF    ft 
SIIIK-TOOI, 
HOLDERS, 

Cam    lock. 
Kapld    nud    positive 
The  grenter  the 
pressure,  the 
tighter  the  lock. 

I  n  t  e  r  c  h  a  ngeable 
blades. 

One  holder  for  both 

cutting  -  off  and 
side-tool  work. 

BORING-TOOL 
HOLDERS 

Take    multiple   bars   of  all 
commercial    shapes. 

.No   bushings  required. 
SLEEVE    BAR 

Universal  cap  for  straight 
or  angle  cutter. 

No  loose  or  extra   pans. 
PLAIN   BAR 

Simplicity     Itself— a     solid bar. 

TH  READING- 
TOOL HOLDERS 

Combination  rigid 
and  spring  tool 

for  rough  or  fin- ishing  cuts. 
Locknble  spring 

head. 

Ek)ually  efficient  for 
turning-tool  work. 

Alloy   «te«I   cutters. 
Cam  lock. 

PLANING-TOOL HOLDERS 

36  angles   of   adjustment — note     serrations     In     tke 
adjustment  ring. 

Perfect  seating  of  cutters. 
Uniform  locking  pressure. 
Adjustment  ring  takes  the 

strain,     relieving    bolder 
of  wear. 

Excellent    also     for    offse: 
turning-tool  work. 

Williams'  Vulcan  Caliper  Gauges 
For  External,  Internal  and  Eternal  Use 

Capacities  T 

to   7H"- 

I'apacUles   Vi'  to  J'. 

Factories 

BROOKLYN 
BUFFALO 

Western 
Warehouse 

40  So.  Clinton  St. 
CHICAGO 

J.  H.  WILLIAMS  &  CO 
43  Richards  St.,  Brooklyn,  New  York 

Capacities   1"    to   S'. 

Exhibitors    at 
PANA.MA-PACIFIC 

EXPOSITION 

Block    18,   Machinery   BnildinR. 
Vour  call  will   please  as. 

//  what  you  want  is  not  advertised  in  this  <.«'/e  consult  tb-e  Bui/ers'  Directory  at  the  back. 
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GEARS 

Raw  Hide  Pinions  are 

Silent  at  High  Speeds 

and,  when  Well  Made,  are  Durable 

^^         CUT JL     GEARS 

ds  ̂ W^ 

Vo  carry   a   good    stock 
and  can   ship  promptly. 

The  Hamilton  Gear  &  Machine  Co. 
Cor.  Concord  and  Van  Home,  TORONTO 

Brass,  Phosphor, 
Bronze,  Copper 
and   Aluminum 

Castings 

We  have  the  largest  Jobbing 

Brass   Foundry   in    Canada. 

Can   make   prompt  delivery. 

Ta/lman  s  refutation  is  in  the  goods. 

h-i>K.iviiL.-r^rM  ,     orM 

w- 

'\- 

It's  Up  to  You 

than  to 

Some 

With  your  plant  equipped 

with  suitable  machines  from 

this  line,  you  can  cut  and 

thread  pipe  month  after  month 

and  year  after  year.  Continu- 
ous, satisfactory  performance  in 

a  pipe  machine  is  a  question  of 

rugged  construction.  There  is 
nothing  more  discouraging 

have  a  machine  start  off  well,  and  then  rapidly  fail  and  go  to  pieces. 

B  &  K  macliines  are  in  use  to-day  that  are  30  years  old. 

Bignall  &  Keeler  Machine  Works,         Edwardsviiie,  in. 
The  Canadian  Fairbanks-Morse  Co.,  Ltd. 

Sales  Agents  for  Canada 
Montreal 

aJ\i^  ̂  

St.   John 

yJillll 
Toronto 

Winnipeg 

CaU 
Saskatoon f ancouver 

iihi  ii 

fcMflical  Goods" 
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RENOLD 
Patent   Silent  Chains 

For 

Driving  Lathes,  making  Shells  give 
Ol-'M'/r    urvutcr    01111101. 
(2) — 'JO',r   BavlTig  111   iiower. 
(3)— At  least  :)  tluica  greater  Tool   scrvlee. 
(41— Better  fliilBh. (r>) — ■LesH   wear  ini    bearlnps. 
(0)— Heavier  feeds  and   larger  work,  etc.,  eU\ 

Write  for  partictUars. 

Sole   Canadian   AvnDt*  : 

JONES    &    GLASSCO    (Rejrd.) 

Renold   Chain    Drivinn    Heavy    Duty    Lalht-- 

Branch  Office I'    RONTO St.  Nichols.  HIdg. MdNTRKAL 

Another  aid  to  large  scale  production  is 

''Canadian"  Armor-Plate 
Punches  and  Shears 

Write  for  Catalog   179-16 

CANADIAN  BLOWER  and  FORGE  COMPANY, 
LIMITED 

Berlin,  Ontario 
ST.  JOHN  MONTREAL  TORONTO  WINNIPEG  VANCOUVER 
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Shell 
Painting  Machine 

(Made  in  Canada) 

THIS  machine  consists  of  a  portable 
revolving  table  operated  by  a  motor 
at  its  liase  which  receives  its  current 

through  a  lamp  socket  from  the  ceiling. 

There  are  six  vertical  spindles  built  into 
the  table  and  the  shells  are  placed  on  these 
in  an  inverted  position.  These  spindles 
rotate  at  alwut  250  R.P.M.,  and  the  paint- 

ing is  done  with  a  flat  pad  from  the  paint 
receptacle  conveniently  attached  to  the 
machine.  The  time  required  for  the  paint- 

ing is — 
Less  than  One  Minute  per  Shell 

i.e.,   for  the  three  coats  specified  by   the 
Government. 

The  Shells  are  then  lifted  fmin  ihe 
^jindlcs  with  a  special  holder  winch  grips 
them  at  the  copper  band,  and  are  placed 
in  racks  to  dry. 

Shell 
Banding  Press 

rp 

(Made  in  Canada) 
HE  machine  illustrated  above  is  a 

I  very  powerful  hydraulic  press  con- 
sisting of  six  pressure  cylinders  9"  in diameter  and  six  plungers.  The  shell  is 

placed  in  the  centre  and  the  plungers  are 
l)rought  up  to  the  copper  band  and  squeeze 
it  under  a  pressure  of  7.50  lbs.  per  square 
inch  into  its  groove. 

The  entire  control  is  by  means  of  the 
small  hand  valve.  Oil  is  used  to  transmit 
the  pressure  secured  from  a  small  high 
pressure  power  pump.  A  safety  valve  is 
provided  to  prevent  accidents. 

It  is  easy  to  operate  and  at  the  same 
time  capable  of  being  adapted  to  the 

banding  of  IS  pr.  Shrapnel,  4.")  and  Ru»- sian  Shrapnel  and  Lyddite  Shell.i.  This 
machine  can  operate  as  fast  as  any  me- 

chanic can  feed  it. 
Let  us  know  what  calibre  of  shell  you 

are  making  and  wo  shall  be  glad  to  quote 
you  for  a  suitable  press. 

The  Canadian   Fairbanks -Morse  Co.,  Limited 
St.  John,  Quebec,  Montreal,  Ottawa,  Toronto,  Hamilton,  Winnipeg, 

'.  ?  Saskatoon,  Calgary,  Edmonton,  Vancouver,  Victoria 

The  advertiser  would  like  to  kn<jw   where  you  saw  his  advertisement — tell  him. 
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Mdjxufkci^urc In  a   Plant  Producing 

Sheet  Metal  Working- 
Machinery 

Staff   Article 

The  diversify  of  products  fornicrly  manuiacinred  by  ivIkU  are  now  shell  making  estab- 
lishments is  perhaps  only  equalled  by  the  originality  and  resource  displayed  in  the  methods 

invoiced  in  the  prosecution  of  the  new  industry.  Dissimilarity  between  past  and  present 
activity  has  certainly  had  no  deterrent  effect  on  the  continuity  of  successful  operation  vhich 
the  plant  described  has  always  enjoyed,  a  fact  which  reflects  credit  on  all  concerned. 

SHRAPNEL  shell  production  lias  uow 
attained  such  proportions  that  the 

detail  description  of  its  manufa<'- 
ture  has  become  familiar  to  a  large  num- 

ber of  readers  of  mechanical  and  other 

papers;  but,  although  the  general  cycle 
of  operations  in  most  cstahlisliments  are 
similar  to  each  other,  the  method  of  ob- 

tainin^--  tliese  results  in  the  various 
plants  differ  to  such  an  extent  that  a 
visit  to  the  different  factories  impresses 

upon  the  observer  the  energies  and  re- 
sources employed  and  adopted  by  enter- 
prising men  to  meet  and  overcome  these 

problems  with  which  they  have  been 
confronted. 

The  object  of  this  article  is  not  to 
describe  the  manufacture  of  shrapnel 
shells,  but  to  show  the  means  whereby 
some  interesting  and  original  methods 
were  practised  to  eliminate  and  over- 

come obstacles  that  often  become  evi- 
dent in  cases  of  this  kind  where  a  new 

article  must  be  pro- 
duced from  equipment 

intended  for  an  en- 

tirely different  pnj- 
duct. 

To  describe  these 

various  methods,  a 
brief  outline  of  the 

different  operations 
in  this  plant  may  bo 
advisable. 

After  the  rough 
forging  has  been 
marked  for  length,  it 
is  taken  to  the  ma- 

chine shown  in  Fig.  1. 
This  tool  (an  old 
II  irlbut  Rogers  cut- 
ting-off  machine)  was 
practically  in  the 
scrap  heap  at  the 
time,  but  was  taken 
and       remodclea       as  von  i-ii- 

shown.  The  original  friction  drive  from 
the  front  and  rear  was  replaced  by  a 
powerful  clutch  drive  from  the  end  of 
the  machine. 

Roughing  the  Body. 

Houghing  tlie  body  was  done  on  a 
Stevens  &  Co.  2^/4  in.  flat  turret  lathe, 
shown  in  Fig.  2.  The  shell  is  held  on  an 
expanding  arbor  and  driven  by  the  dog 
shown.  A  light  cut  is  taken  for  a  short 
distance,  until  the  shell  is  supported 
from  the  rear  with  the  two  rolls  shown 
in  the  cutter  head.  The  feed  is  then 

thrown  in  and  the  rough  cut  taken.  To 
put  the  round  corner  on  the  end  of  shell 
the  cutter  head,  shown  in  Fig.  3,  is  used. 
The  cutter  (C)  is  securely  held  between 
two  pieces  (b)  (b)  in  the  head  (d)  and 
adjusted  by  the  screw  (a). 

Roughing  the  Nose. 
The   fourth  niieration  is  the  roughing 

(if  the  nose  and  finishing  the  recess  at 

nri:i.i'.tT-i;iii;i.i:>     i  i 
i.ST    .\M)    .Si:(.N).\U    OI'E 

I   riMiiil   I       MAI    111 

11.VTIOX  O.N  SHRAI' 

the  base  of  the  shell  for  the  powder  cup. 
This  is  also  done  on  a  Stevens  2Vi  in. 

flat  turret  lathe.  The  shell  is  held  in  a 
special  chuck  designed  in  the  shop, 

which  proves  very  satisfactory.  The  de- 
tails are  shown  in  Fig.  4. 

The  casting  A  is  bolted  to  a  face 

plate  on  the  spindle.  The  three  section 
collet  B  is  drawn  in  by  means  of  the 

piece  C,  which  is  connected  with  a  hand 
wheel  at  the  rear  of  the  lathe  spindle 
by  the  rod  D.  The  collet  is  kept  expanded 
when  released  by  means  of  the  coil, 

springs  E. 
Undercutting   and   Grooving. 

The  cutting  of  the  groove,  undercut- 
ting and  waving  are  done  on  a  Bertram 

lathe,  with  Bertram's  waving  and  un- 
dercutting attachments.  The  waves  are 

then  nicked  with  a  flat  chisel  to  allow 
the  air  to  escape  when  the  copper  band 

is  pressed  on ;  this  also  aids  in  prevent- 
ing the  band  from 

turning  when  shell  is 
leavin'JT  the  gun. 

Hardening  and  Nos- 
ing. 

Tlie  shells  are  now 
heated  in  a  natural 
•_'as  furnace  to  a  tem- 

|ierature  of  about 
1.450°  F.  and  hard- 

ened in  a  bath  of  spe- 
cial oil. 

After    buffing    and 
testing     with     the 
scleroscope     for     the 

proper     degree     of 
hardness,      which      is 

about     45°      on     the 
graduated   scale,  they 
are     re-heated     in     a 

special      nose-heating m:   i;i:\ii'm:i,i.Ki>   »  .         i,  .u     # 

•XEL  SUBOLS  lumace  m  a  bath  of 
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molten  lead  a  short  distance  from  the 

end  and  placed  in  a  nosing  press.  Be- 
fore the  operation  of  nosing  takes  place 

the  steel  diaphragm  is  dropped  in  and 
the  nose  is  then  formed  and  placed  in  a 
box  of  lime  to  anneal  for  further  ma- 
chining. 

Machining  the  Nose. 
After  annealing,  the  shells  are  taken 

to   a  Jones   &   Lamson    flat   turret    and 

FIG.  3.    RADIUS  FORMING  TOOL. 

held  in  a  chuck  of  the  type  s'nwn  in  Fii;. 
4,  and  the  nose  rough-turned  to  the  de- 

sired shape,  faced,  bored  and  undercut, 
and  threaded  for  the  fuse  socket. 

Grindin?. 

A  centre  plug  is  then  screwed  in  the 
nose,  and  they  arc  placed  in  a  Ford 
Smith  grinding  machine  and  ground  with 
a   shaped    wliecl    to   the   desired   size     of 

body  and  contour  of  nose. 
While  being  ground  the  butt  end 

of  the  shell  is  held  in  the  chuck  shown 

in  Fig.  5.  The  piece 
of  machine  steel  A 

is  threaded  inter- 
nally to  fit  the  lathe 

spindle  and  thread- 
ed outside  to  receive 

the  nut  B.     This  nut 

Putting  on  Copper  Band. 

After  being  ground  the  copper  bands 
are  pressed  on  in  a  hydraulic  press  at  a 
pressure  of  30  or  35  tons;   three  appli- 

u te; 

clamps  the  collet 
ring  C  (which  is  of 
4  sections)  upon  the 
butt  end  of  the 
shell.  The  spring  D 
shown  in  the  cross 
fits    in    the    groove 

1"IG.     i.      SPECIAL     CHIH'K,     USEH     ON     A     "JONES     k 
LAiM«0'N"  AND  "STEVENS"   PLAT  TURRET  LATHE, 

FOR    HOLDING    .KHEILLS    WHILE    ROUGH 
TURNING   NOSE   AND  BORING. 

FIG.   .".      CHUCK    FOR    Hol.niNG   BUTT   END    OF   SHELL    WHILE    BODY    OF    LATTER 
IS  BEING    r^ROUND. 

section    of    the    ring    at    E    for    keep-      cations  are  given,  the  shell  being  turned 
ing  section  expanded  when   chuck   is  re-      a   little   each    time. 
leased.  •  Filling  the  Shells. 

After  the  band  turning  operation  the 
shells   are   rcadv  to  receive    the    charge 

FIG. ROUGH   TURNING    .SHELL    BODY    ON    "STEVENS"    FLAT    TURRET    LATHE. 

FIG.   i;.     1!F>SI.\    .MMLTING  FIJRNACE  SHOW- 
ING  SHELL    FIM.ING   AND   WEIGHING 

ARRANGEMENTS. 
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of  bullets  and  resin.  Tlie  tin  powder  size.  A  feature  of  this  operation  was  socket  after  it  is  finished  requires  some 

cup  is  first  put  in  and  allowed  to  fall  the  replacing  of  the  ordinary  cone  pul-  careful  handling.  The  tool  shown  in 

into  position  beneath  the  diapliragm.  leys  by  a  sin-.'le  wide  la.i-.l  pulley  to  Fi?;.  8  was  used  for  this  purpose.  A  is 

The  shell  is  placed  on  end  and  the  brass  increase  the  driving  power.  This  oper-  a  threaded  plug  which  screws  into  the 

tube  screwed  into  the  diaphra-m.     AfUr      at  ion  is  shown  in  FIl'.  7.  fuse   socket   ('.     The   shank   of   pieie   A 
is  threaded  left  hand  and  s<|uared  on  the 

end,  the  nut  B  is  threaded  to  fit  the 
tlircad  on  the  shank.  The  shell  is 

securely  held  in  a  chuck  and  the  plug 

1 

FIG.   13.    PAINTING   JIG. 

screwed  in,  then  the  nnt  is  screwed  on 
until  it  comes  in  contact  with  nose  of 

fuse  socket,  further  pressure  causes  the 
socket  to  unscrew  wlien  the  additional 

weight   is   inserted   anil   si  ckct    replaced. 

Facing   Fuse   Socket. 
The   beveled   bearing  on   the   nose  of 

the    socket    is    then    finished    by    facing PIG.    I.     FINISHING    NUSK    OF    KIm;    .s.  i.  K  1 

filling  the  space  around  the  tube  with 
bullets  the  shell  is  placed  on  an  air 
vibrator  and  the  shot  jarred  and  packed 
in  until  the  weight  of  shell  and  bullets 
equal  16  lbs.  6  oz.  7  dr.  The  shell  is 
then  placed  beneath  the  tap  in  the  resin 
melting  furnace  shown  in  Fig.  6  and 
sufficient  molten  resin  allowed  to  run 

in  to  bring  the  weight  up  to  17  lbs. 
2   oz.   10   dr.,  one   of  the  balls  in   the 

r  U.N   L.vTiii;  wrni  si  i;i-iai-  i/i;i\i. 
Final  Weight  Test. 

The  shell   is  now   ready   for  the   final 
test    for    weight    and    inspection    before 
painting.      The    weight    at     tliis    point 

V 

FIG.   11.     LIMIT   WDIGHT. 

should  be  17  lbs.  10  oz.  UVG  dr.  This  was 
done  on  a  Gurney  scale.  Now,  if  the 
shell  weighs  more  than  the  limit  allowed 
the  base  is  faced  off  until  the  desired 

weight  is  obtained,  but,  if  on  the  other 
hand  the  shell  is  too  light  the  fuse 
socket  must  be  removed  and  sufficient 
small  shot  added  to  bring  it  up  to  the 
roi|uircd    weight.     To   remove   this    fuse 

FIG    9.    TOOL  FOR  BEVBLLI.NG  BR.\SS 
SOCKETS. 

with   the   tool  shown   in  Fig.   9.        The 

threaded    phiu'   with    shank    extended   as 

FIG.    8.    TOOL    FOR    REMOVING    BK.\SS 
SOCKETS. 

shell  being  placed  over  the  opening  in 

the  tube  to  prevent  the  resin  from  flow- 

Finishing  the  Fuse  Socket. 

The  shells  are  then  held  in  a  chuck 
and  the  fuse  socket  firmly  screwed  in. 
They  are  then  held  in  a  chuck  similar 
to  that  shown  in  Fig.  5  on  a  Ijondon  tool 
lathe  and  the  rough  part  of  the  fuse 
socket  finished  to  the  desired  shape  ami IIG     10      INSTKCTION    I'.ENCII    SHOWING  A    FK.VTIUK    IN    THE    TSE    OF    .\    SINGLE 

WEIGHT.     TO    T.\KE    THE    l'L.\CE   OF  SEVER.*.L  STANDARD  WEIGHTS. 
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at  A,  Fig.  8,  is  screwed  into  the 
socket  and  the  knurled  rosehit  B  placed 

over  the  shank  and  turned  by  hand  mak- 
ing a  smooth  joint  for  the  time  fuse 

piece. 

Weighing  Feature. 

A  feature  in  connection  with  the 

weighing  of  the  shells  at  various  stages 
was  the  replacing  of  several  standard 
weights  by  one  solid  weight,  as  that 
shown  on  the  scales  in  Fig.  10.  This 
weight  is  more  clearly  shown  in  Fig.  11. 
The  piece  A  was  cast  of  a  weight  about 
equal  to  the  required  weight  then  drilled 
and  tapped  to  receive  the  eye  bolt  B. 
The  ends  of  piece  A  were  then  turned  off 
until  the  exact  weight  was  reached  and 
then  used  in  preference  to  the  other 
weights  and  the  adjustable  weight  on 
the  upper  beam.  Instead  of  using  this 
movable  weight  on  the  beam  for  find- 

ing the  amount  under  or  over,  the  piece 
of  string  solder,  shown  at  C,  was  made 
the  exact  weight  allowed  over  and 
above.  This  piece  is  shown  on  the  top 
of  wei;;ht  in  Fig.  10. 

the  shell   revolved   while   being   painted. 
This  plant  is  turning  out  from  two  to 

three  series,  (240  to  360)   shells  a  day. 

CANADIAN  LIGNITE  INVESTIGA- 
TION. 

LIGNITE  obtained  from  the  Province 
of  Alberta  has  been  under  investigation 
by  the  Department  of  Minos,  Ottawa, 
and  a  report  of  over  100  pavies  has  heen 

issued  covering  the  results.  This  re- 
port, which  is  made  by  B.  F.  Haanel, 

chief  of  the  Fuels  and  Fuel  Testing 
Division  of  the  Department,  and  John 

Blizard,  states  that  in  an  extended  num- 
ber of  trials  in  gas  producers  the  fuel 

was  found  eminently  suited  for  such  gas 
production.  In  fact,  it  is  suggested  that 
the  nitrogen  content  is  sufficiently  high 

to  make  recovery  of  ammonia  or  am- 
monium sulphate  profitable.  It  is 

added  that  no  trouble  was  experienced 
in  utilizing  the  gas  in  a  gas  engine. 

The   tests   cover   also   the    use   of   the 
liunite   under  steam  boilers,  and   it  was 

f  ■  P^S-f- ^  !        |! 
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I'Ui.   IL'.    .SHELL   PAI.NTI.NG   DEI'AKT.UENT. 

Marking  and  Painting. 

After  the  shells  have  been  finally 
passed  they  are  marked  in  a  Brown 
Boggs  marking  machine.  They  then  go 
to  the  painting  department  a  view  of 
whicli  is  shown  in  Fig.  12.  The  cases  in 
the  upper  left  hand  corner  are  used  in 
shipping  the  finished  shell.  The  jig  used 
for  painting  the  shell,  of  which  there  are 
a  large  number,  is  shown  in  Fig.  13.  The 
frame  is  a  light  casting  which  carries 
the  two  shafts  C  on  which  are  the  rollers> 
D  held  in  position  as  shown.  At  the 

front  end  is  a  thin  piece  of  board  se- 
cured to  the  frame  and  hollowed  out  to 

receive  the  nose  of  the  shell;  a  crank 
handle  is   fitted   in   the  square  hole  and 

concluded  that  lignites  with  a  moisture 

content  up  to  30  per  cent,  do  not  ma- 
terially affect  boiler  efficiency.  It  is  ex- 
plained that  fuels  of  this  class  require 

a  specially  large  combustion  chamber 
and  a  brick  ignition  arch  arranged  to 
burn  the  large  percentage  of  volatile 
matter  contained. 

  ©   
HARDNESS   AND   WEARING   TESTS 

OF  METALS 

AT  the  suggestion  of  the  Hardness 
Tests  Research  Committee  of  the  Insti- 

tution of  Mechanical  Engineers,  some 
comparisons  of  the  results  of  the  differ- 

ent methods  of  testing  the  hardness  and 

wearing  properties  of  metals  have  been 
made,  using  specimens  supplied  by  Sir 
Robert  Hadfield.  The  comparisons  made 
up  to  the  present  time  have  been  between 

the  results  of  the  "Brinell"  ball  hard- 
ness test  and  the  "Saniter"  wear  test. 

For  the  purpose  of  making  the  latter 
test,  the  existing  Wohler  fatigue  testing 
machine  was  used  with  a  1-in.  specimen 
rotating  at  2,200  r.p.m.  A  hardened 

steel  rin^-  of  lV2-in.  internal  diameter 
and  0.25  in.  wide,  was  placed  on  the  spe- 

cimen and  loaded  with  a  weight  of  210 
lb.  The  wear  was  taken  as  the  reduction 

in  diameter  of  the  specimen  in  ten-thous- 
andths of  an  inch  after  200,000  revolu- 

tions of  the  specimen.  The  results 
showed  that  the  relation  between  the 
"Brinell"'  hardness  number  and  the 

resistance  to  wear  (as  sriven  by  the  re- 
ciprocal of  the  wear  in  ten-thousandths 

of  an  inch  multiplied  by  1.000),  depends 

largely  on  the  composition  of  the  steel. 
In  ordinary  carbon  steels  a  high  resis- 

tance to  wear  (18  to  20)  corresponded 
with  a  hish  hardness  number  (720), 
whereas,  in  manganese  steels  having  a 
relatively  low  hardness  number  (241  to 
286).  the  resistance  to  wear  was  extreme- 

ly high  (27  to  30). 
In  the  wear  test  it  was  found  that  the 

effect  of  the  vibrations  of  the  wearing 
ring  on  the  wear  was  very  marked,  so 
that  it  was  difficult  to  repeat  the  tests. 

At  the  suggestion  of  the  Committee,  de- 
signs for  a  wear  testin?  machine  are  be- 

ing prepared,  in  which  it  is  hoped  that 
this  difBeulty  will  be  overcome. — National 
Physical  Laboratory  Sectional  Report. 

QUEER  HABITS 
PEOPLE  engaged  on  repetition  work 
sometimes  form  queer  habits,  which  ap- 

pear to  have  no  useful  connection  with 
their  work.  In  a  certain  shop  the  heads 
of  hexagon  bolts  were  chamfered  in  a 
simple  lathe,  the  bolts  being  screwed  into 
a  cylindrical  block  or  chuck  mounted  on 
the  spindle.  As  soon  as  the  screw  was 
tight  the  workman  hit  the  chuck  a  re- 

sounding whack  with  a  spanner.  Both 
chuck  and  spanner  showed  that  this  must 
have  been  done  millions  of  times  during 

the  years  that  the  man  had  been  on  the 
machine.  No  useful  purpose  was  served, 
but  the  habit  had  become  automatic  and 
could  not  lie  discontinued.  The  man 

could  give  no  explanation  as  to  why  he 
did  it  and  the  origin  of  this  curious 
habit  remains  wrapped  in  mystery. 
A  similar  case  is  that  of  a  workman 

who  had  to  wheel  broken  stone  in  a  bar- 
row and  tip  it  into  a  deep  excavation  for 

the  foundation  of  a  building.  After  tip- 
ping his  barrow  he  would  let  go  the 

handles  and  raise  his  hands  above  his 

head  with  an  expression  of  horror  on  his 

face,  apparently  at  the  awful  fate  of 
the  stones. 
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Radiator   and   Boiler    Manufacture   in   a    Modern    Foundry 
Staf{  Article 

The  production  of  steam  and  hot  water  heating  apparatus  is  a  highly  specialized  devel- 
opment in  modern  iron  founding.  Systematic  care  and  increiiKing  attention  are  necessary  for 

the  continued  production  of  satisfactory  work. — In  the  following  article  a  brief  description  is 
given  of  a  visit  to  one  of  those  plants  which  have  earned  for  Canadian  manufacturers  in  this 
line,  an  enviable  reputation  for  quality  of  proiiuct,  due  to  good  wor/cnianship  and  material. 

THE  No.  3  plant  of  Steel  &  Radia- 
tion, Ltd.,  is  situated  on  the  out- 

skirts of  the  town  of  St.  Cathar- 

ines, Ont.,  a  progressive  and  nourishing 
community    of   over    14,000    inhabitants. 

which  to  secure  labor,  materials,  etc. 

The  plant,  which  is  comfiaratively  new 
specializes  in  apparatus  for  steam  and 
hot  water  heatins:  and  full  advantage 
lias    hpon    taken    of    S'lch    mothods    and 

FIG.    1.     FINISHED  roUK    .\M)    ruKK   (lVF.\    ni:l'.\ItT.\!i:NT. 

The  Grand  Trunk  Railway  System  sup- 
plies convenient  transportation  facilities 

and  the  comparatively  close  pro.ximity  of 
such  manufacturing  centres  as  Toronto. 
Hamilton,  Welland,  Niagara  Falls,  and 
Buffalo,  ensures  a   favorable  market  in 

equipment  as  can  be  adopted  where  high 
class  repetition  work  is  required. 

Buildings 

The  buildings  consist  of  tl)ree  princi- 
pal  bays  running  north  and  south  and 

connected  by  a  spacious  cross  aisle.  The 

pattern  shop,  pattern  store,  and  stock 
room  are  separately  housed  in  detached 

buildings  to  the  north  of  the  main  struc- 
ture. All  of  the  buildings  are  of  modern 

design,  an  important  constructional  feat- 

ure being  the  liberal  use  made  of  "Fen- 
estra" steel  sash,  which  is  manufactured 

in  Canada  by  this  company.  The  ef- 
liciency  of  this  product  in  providing  light 
and  ventilation  is  widely  recognized,  and 
its  use.  combined  with  ample  height  and 
door  space,  provides  ideal  conditions  for 

FIG.   3.     R.\LiI.\T<>U    MOLDI.NG   SlIOI' 

FIG.  2.    mih>i>im;   m.\'"him:   ki>k UADIATOU  .SIOLTIOXS. 

foundry  operations.  With  the  exception 
of  the  moulding  department  which  is 
paved  with  brick,  the  shop  has  wooden 
floors  throughout  and  in  all  respects  is 

thoroughly  representative  of  this  par- 
ticular sphere  of  modern  foundry  prac- tice. 

Raw  material  consistinir  of  pig  iron, 

coke,  sand,  scrap  iron,  etc.,  is  delivered 
on  the  railway  siding  close  to  the  cupola, 
a  suitable  covered  storage  space  enabling 
a  stock  of  material  to  be  kept  on  hand 
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should  weather  conditions  interfere  with 
its  handling  in  the  open. 

Cupola  Installation 

The  cupola  is  installed  at  the  east  end 
of  the  cross  aisle  and  ample  space  is 

provided  to  allow  of  safe  and  rapid  hand- 

The  cupola  elevator  gear  is  conveniently 
situated  in  this  room  and  is  operated  by 

a  15-horse  power  motor.  Electrical  en- 
ergy is  obtained  from  Niagara  Falls,  the 

shop  equipment  including  a  transformer 
set  which  supplies  3-phrase  25-cycle  cur- 

rent at  a  pressure  of  550  volts. 

far  truck  runs  on  a  track  across  each  end 
of  the  core  ovens  thus  allowing  any  rack 

to  be  put  into  any  oven,' and  when  dried, 
to  be  placed  in  any  desired  position,  in 
the  storage  space,  where  the  cores  are 
arranged  on  frames  for  transference  to 
the  moulding  department. 

rUl.  5.    CiENEKAL  VIEW   UK   I'iiTTLI  N<i  SHOP. 

ling  of  the  ladles.  Close  to  the  cupola  is 
the  blower  room  in  which  is  a  large 

"Connersville"  blower  of  ample  capa- 
city, belt  driven  by  a  50-horse  power 

motor.  Two  belt  driven  air  compressors 
supply    compressed    air    for    hoists,    etc. 

Owing  to  the  high  grade  of  work  re- 
quired, metal  patterns  are  used  almost 

exclusively.  After  the  cores  are  formed 
of  specially  prepared  sand,  they  are 
placed  on  trucks  with  suitable  bodies 
and  run  into  the  drying  ovens.    A  trans- 

Modern  Methods 

As  would  be  expected  in  a  plant  of  this 

description,  moulding  machines  are  large- 
ly used,  Fig.  2  showing  one  type  of  ma- 

chine which  is  simple,  strong,  accurate, 

and  quick.     Fig.  3  shows  a  view  in  tlie 

FIG.    4.     HE.\T1NG    I'.llIl.lOi;    Mill.lilNi;    Sllilp 
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FIG.    6.     TAPPING   AXI3    I-'ACING    MACIlINi:. 

under  hydraulic  pressure.  Specially  de- 
signed fixtures  enable  this  operation  to 

he  accomplished  rapidly  and  satisfac- 
torily. 

Although  the  actual  amount  of  machine 
work  on  radiators  is  not  preat.  it  has 

to  he  performed  with  a  considerable  de- 
cree of  accuracy.  The  faces  of  the 

bosses  which  join  each  other  must  all 
be  parallel;  there  must  be  exactly  the 
same  thickness  from  face  to  face,  and 
tlie  two  faces  on  either  side  must  be 

exactly  in  line.  Wiiile  °li<j-lit  inaccura- 
cies do  not  appreciably  affect  a  radiator 

composed  of  say  six  or  less  sections,  the 
cumulative  affect  of  bad  machine  work 
on  18  or  20  sections  is  quite  apparent  to 
a  casual  observer.  Special  machines 

which  tap  and  face  the  four  hi^'es  of  a 
section  simultaneously  with  the  required 

moulding  shop,  it  being  amply  equipped 
with  traveling  air  hoists,  which  save  con- 

siderable time  and  labor  in  conveying 
the  ladles  of  hot  metal  to  the  moulds. 
An  overhead  electric  hoist  travels  on  a 

track  along  the  cross  aisle  and  is  used 
for  transferring  work  from  one  bay  to 
another. 
A  view  of  boiler  moulds  in  course  of 

preparation  is  shown  in  Fig.  4.  The  num- 
ber of  different  pieces  required  in  pro- 

ducing the  boilers  is  greater  than  with 
radiators,  in  addition,  the  shape  of  the 

parts  does  not  allow  of  the  same  mould- 
ing methods  being  pursued.  As  a  result 

of  this,  the  methods  in  use  are  similar 

to  those  generally  adopted  in  the  produc- 
tion of  hiffh  grade  foundry  work,  skilled 

labor  and  the  best  of  materials  and 

equipment  being  indispensable  to  the 

maintenance  of  the  company's  standard 
of  excellence.  A  complete  equipment  of 
sand  blasting  and  rumbling  machinery 
is  installed,  and  after  being  thoroughly 
cloiined    the    various    pavts    are    tested 

FIG.   7.     KADIATiii;   .VS.Si:.\ll:I.I.MJ    MACIII.NE. 

FIG    S.    HEATI.VG  BOILKK  A.«;.^K.MBLY   DBPAKT.MENT. 
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degree  of  accuracy  have  been   Jesigued 
and  built  in  the  plant. 
As  can  be  observed  m  photograpli, 

Fig.  5,  the  machine  consists  of  two  car- 
riages, each  of  which  carries  two  spindles. 

One  of  the  carriages  is  rigid  while  the 
other  is  adjustable  along  the  ways  in  the 

foreground  of  the  picture.  The  mach- 
ine shown  has  an  adjustment  of  from 

20  inches  to  4-5  inches  between  centres 

of  spindles,  sufficient  to  handle  all  or- 
dinary radiator  sections. 

Radiator  Assembly 

The  threaded  nipple  system  of  con- 
struction is  used  exclusively  in  the  com- 

pany's radiato?s,  making  it  thereby  pos- 
sible to  produce  tighter  joints  with  less 

possibility  of  damage  to  the  castings 
than  when  the  push  nipple  joint  is  used. 
The  latter  method  involves  the  use  of  tie 

rods  or  braces,  which  are  unsightly  when 
used  externally,  and  interfere  with  the 
circulation  when  used  internally.  Fur- 
tliermore,  it  is  an  easy  matter  to  dis- 

semble a  threaded  nipple  for  repairs, 
whereas  a  push  nipple  joint  can  only  be 

separated  at  considerable  risk  of  dam- 
age to  sound  parts  of  the  radiator.  As 

a  result  of  this  method  of  construction, 
few,  if  any,  sections  fail  when  the  final 

hydraulic  test  is  applied  to  the  as- 
sembled   unit. 

Conditions  rendetr  the  use  of  push 

nipples  desirable  in  the  construction  of 
steam  and  hot  water  boiler  of  which 
this  firm  has  a  large  output.  Push 

nipples  of  the  spherical  type  as  used  by 
the  company  allow  the  component  parts 
of  a  boiler  to  adjust  themselves  in  use 
so  that  undue  strains  are  avoided  and 

all  possibility  of  leakage  is  entirely 
prevented. 

A  well  equipped  machine  shop  and  tool 
room  are.  as  miarht  be  expected,  a  neces- 

sary adjunct  of  such  a  plant,  and  con- 
tribute to  that  quality  of  product  for 

which  the  company  have  earned  quite  an 
enviable  reputation. 

falling  off  in  demand  which  was  experi- 
enced towards  the  end  of  the  year."  The 

output,  in  tons,  compared  with  the  pre- 
ceding year,  was  as  follows: 

LAKE      SUPERIOR      CORPORATION 

SURPLUS  profits  from  operation  of  the 

subsidiary  companies  of  the  Ijake  Su- 
perior Corporation  in  the  year  ended 

June  30  last  amounted  to  $1,366,210,  a 
decrease  of  $1,145,125.  or  about  45  per 
cent.  The  return  does  not  include  any 

figures  from  the  Algoma  Central  &  Hud- 
son Bay  Railway,  which  went  into  a  re- 

ceivership du;'ing  the  year,  and  to  that 
extent  the  comparison  cannot  be  exact. 

The  return  giving  the  output  of  the 
main  company  in  the  group,  tlie  Aleoma 
vSteel  Corporation,  reveals,  however,  the 
source  of  the  great  shrinkage  in  earn- 

in^s.  "The  production  of  pi"-  iron,  rails 
and  merchants'  mill  material,"  says  the 
directors'  report,  "is  less  than  for  the 
previous  year   on   account   of   the   sharp 

1913-14  1914-15 
.Sll,904  212,917 

325.680     174.536 
Pig    iron       
Steel  rails   
Merchant      mill      ma- 

terial         15,575        8,903 

The  subsidiary  companies,  after  pay- 
ing interest  on  bonds  amounting  to  $1,- 

166,414.  writing  off  $62,000,  providing 
$134,423  for  sinking  funds,  appropriating 
$54,209  for  reserves  and  paying  to  the 

holding  company  $342,859  as  interest  on 
bonds,  etc.,  showed  a  deficiency  of  $393,- 
695  for  the  year.  This  wiped  out  the 

$61,930  carried  as  unappropriated  pro- 
fits and  left  a  net  deficiency  of  $331,765 

at  the  end  of  the  year. 

The  total  income  of  the  holding  com- 
pany. Lake  Superior  Corporation,  was 

$369,032,  against  $448,0.54  the  previous 

year.  After  paying  interest  and  ex- 
penses the  balance  remaining  as  net  in- 

rome  for  the  year  was  only  $1,661. 

  ®   

MELTING   FURNACE   DATA 

IN  the  course  of  a  paper  read  before  the 

British  Foundrymen's  Association,  F.  C. 
Barker  referred  to  the  various  forms  of 

tilting  type  coke-fired  furnace,  both 
those  heated  on  the  regenerative  system 
and  ordinary  firing.  He  specified  one  of 
the  former  in  which  the  furnace  body 
consists  of  two  light  steel  shells,  one 

within  the  other,  the  grate-bars  being 
carried  within  the  inner  body  and  a  pre- 
heater  being  fitted  above.  The  working 
results  for  tiiis  furnace  are  given  for  the 

400  lb.  size  as  follows: — Time  of  meltin;;- 
814  hours:  average  metal  to  coke  5  lb.  or 
6  lb.  to  1  lb.;  life  of  crucible  60  heats. 

For  another  furnace  of  the  same  gen- 
eral construction,  but  without  pre-heat- 

ing  for  the  air,  the  followins'  resulto 
were  attained  from  practical  foundry 

working  over  a  period  of  12  months: — 
450  lb.  size  furnace,  average  life  of  cru- 

cible 50  heats,  coke  consumption  4  to  1; 

250  lb.  size  furnace,  average  life  of  cru- 
cible 60  heats,  coke  consumption  6  to  1. 

Compared  with  coke-fired  pit  furnaces, 

those  tilting  furnaces  show  a  saving  o!' 
50  per  cent,  in  crucibles,  and  50  per  cent, 

in  coke,  while  the  amount  of  ash,  owin-; 
to  the  better  combustion  of  the  fuel,  is 

less  by  SO  per  cent.  The  first-mentioned 
of  these  furnaces  can  be  adapted  to  burn 
crude  oil. 

Oil  fuel  has  several  distinct  ndvant- 
nsos.  The  furnace  can  be  started  u)i 
directly  the  oil  and  nir  jets  arc  opened 
up.  One  man  can  look  after  several 
fnnmces.  There  is  no  cleaning  out  of 
(he  furnace  at  the  end  of  the  day,  and 
little    storage    room    is    requirerl.      The 

furnaces  require  no  stoking  or  poking, 

and  the  melting  can  be  conducted  in  a 

reducing  atmosphere.  A  long  life  is  as- 
sured to  the  crucibles,  and  a  wide  range 

of  temperatures  can  be  obtained. 

GOLD  OUTPUT  INCREASES 

THE  Department  of  Mines  reports  tliat 
the  total  gold  output  in  Ontario  for  the 

six  months  ending  June  30,  1915,  amount- 
ed to  $3,570,072.  Last  year  the  value  of 

the  output  was  $2,011,069.  Of  the  total 
yield  for  the  half  year,  $3,267,620  was 
mined  in  Porcupine.  This  shows  that 
the  output  from  the  Porcupine  mines  is 
growing,  and  if  maintained  will  show  a 
50  per  cent,  increase  over  the  yield  for 
1914. 

The  department  reports  progress  in 
many  of  the  minina:  districts,  and  says 
that  the  prospects  for  a  large  output  of 
i;(ild  ore  from  these  mines  are  very 

bright.  Some  of  the  mines  mentioned 
iwe:  The  Huronia  at  Kirkland  Lake. 

f'oodifish  Lake  camps.  Munro  camps. 
Howard's  Falls  (Kow  Kash). 

Tlie  output  of  silver  continues  to  dim- 
inish. There  is  a  difference  of  $1,864,655 

lu'tween  the  output  of  1914  and  the  de- 
creased output  for  the  half  year  of  1915. 

Nickel  has  been  mined  more  extensively. 

Compared  with  the  previous  year,  the 
value  of  the  nickel  mined  has  increased 

IS  per  cent.,  and  that  of  copper  2  per 
cent. 

The  fis'ures  for  the  six  months  in  1915 

and  1914  are,  respectivelj':  Gold- — $3.- 
.570.072.  .$2,011,069;  silver— $5,188,763, 
$7,053,418;  copper— $1,229,894.  $1,197.- 
0.59;  nickel— $3,393,528,  $2,872,843;  iron 

ore— .$288,296,  $11S,119;  pig  iron— $2,- 
856,040,  $4,429,664;  cobalt  —  $34,443, 
$22,5S1  ;  cobalt  oxide  (includins:  nickel 
oxide)— $56,812,  $379,152. 

Experience. — A  graduate  should  em- 
erge frnui  'the  engineering  school  pos- 

sessed witli  intellectual  humility  rather 
than  intellectual  arrogance,  and  should 

realize  that  without  experience  his  en- 
gineering judgment  will  be  of  little  value. — Professor  Swain. 

Studies. — No  man  ever  gained  mucli 
frDUi  studies  pursued  for  the  selfish  pur- 

pose of  broadening  himself  out,  without 
some  definite  relation  to  his  usefulness 
as  a  citizen.  We  have  an  example  of 

futility  in  the  literary  education  pur- 
sued in  Cliina  for  2.000  years,  with  no 

pdssible  relation  to  the  students'  subse- 
(|uent  careers.  If  a  student's  inner  mo- 

tive is  not  areater  power  for  the  service 
of  others,  his  education  is  a  fiat  failure 

and  his  satisfactions  are  barren  of  lia)i- 
piness. — Professor  Adams. 
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SHAPING  CIRCULAR  PIECES 

By  G.  E.  Luck 

A  USEFUL  device  for  machining 
circular  pieces  on  a  shaper 
is  here  shown.  The  piece 

shown  at  A  is  a  rocker  for  a  small 

punch  press,  though  any  similar  piece 
may  be  machined  in  the  same  way.  This 
rocker  has  a  hole  bored  in  its  widest 

part  for  the  crank  pin,  and  this  bored 
hole  is  used  to  locate  hv,  as  it  is  set  over 

the 

the 

SHAPING  ClRCt;LAR  I'lEXTES. 

a  large  pin  inserted  in  the  holding  plate. 
The  clamp  B  holds  the  work  securely  m 

place.  A  pointed  pin  in  the  ho!der-plat« 
marks  the  centre  of  rotation  and  a  punch 
mark  in  the  piece  to  be  machined  is  set 
over  this  pin  in  order  to  line  up  properly 
for  the  cut.  The  cutting  is  done  witii 
an  extension  tool  like  that  shown  at  C. 

The  holder-plate  is  attached  to  a  spindle 
whioh  has  the  gear  D  on  its  opposite 
end.  A  worm  E  meshes  with  the  teeth 

of  this  gear,  so  that  as  the  ball  crank 
F  is  slowly  turned,  the  work  is  revolved 
under  the  cutter.  Once  set,  work  may 
be  machined  a;bout  as  rapidly  in  this  way 
as  ordinary  flat  work. 

  ©   
SUGGESTION    FOR    CUTTING 

SPIRALS 

By    S.    lioeman 
I  WAS  very  much  interested  in  reading 

Mr.    Miller's   sugsrestions    in    your   issue 
of  Sept.  9  for  cutting  spirals. 

Suppose  we  were  cutting  spiral  grooves 
6-in.  lead  and  Vi-in.  deep  in  i  1-in. 
piece,  then  according  to  his  method  of 
laying  out  or  unrolling  the  piece,  we 
would  havp  a  reetansle  6  in.X^-1416  witii 

a  groove  diagonally  across  from  corner  to 
corner.  Now,  3.1416  -r-  fi  =  .5236.  whicli 
is  the  sine  of  the  angle  between  the  diag- 

onal groove  and  the  side  of  the  rec- 
tangle. Lookin?  this  up  in  a  table  of 

sines  we  get  31°  35'. 

Let  us  now  unrull  the  circa'  made  by 
the  bottom  of  the  grooves  wliere  it  is 
only  half  the  diameter,  and  we  get  a 
rectangle  with  a  height  of  6  in.  and  a 
base-line  of  3.1416  -4-2  =  1.5708.  Again. 
1.5708  -^  6  =  .2618,  and  the  angle  cor- 

responding to  this  is  15°  ir. 
Now,  if  Mr.  Miller  has  a  cutter  cutting 

an  angle  of  15°  11'  at  one  part  of  the 
groove  and  31°  35'  at  another,  to  which 
angle  does  lie  set    his  miller? 

Another  point  in 
the  article  wliich  is 

not  very  clear  to 
me  is  where  he  says 
the  difference  in 

the  length  of 
base-line  and 

upright  line  is  the 
ratio  between  the 

turning  gears  and 
the  feeding  gears. 

If      Mr.      .Miller 
means     that     the 
ratio     between    the 

length    of    the    two 
lines  is  the  same  as 
that     between     the 
revolutions    of    the 

two     gears,     he     is  hardly   correct,   for 
as  I  have  shown,  we  may  gel  different 
rectangles,  giving   different   ratios,  from 
different  diameters  and  yet   having  the 
same  lead  produced  by  the  same  gear- 
ing. 

If  we  call  the  base-line  in  all  cases  one. 
to  represent  one  revolution  of  the  work, 

and  multiply  it  by  40  to  get  the  revolu- 
tions of  the  gear  necessary  to  revolve 

the  work  once,  and  we  multiply  the 
height  of  the  rectangle,  6  in.,  by  the 
pitch  of  the  table  screw,  usually  4,  to  get 
the  revolutions  of  the  screw  necessary 
to  traverse  the  work  that  distance,  we 
Lret  40  and  24  as  the  gears  to  use,  or  5 
to  3  as  the  ratio  of  the  gearing;  but  as 
the  table  screw  must  turn  fewer  times 

than  the  worm,  we  must  put  tlie  larger 

of  the  gears  on  the  screw  and  the  small- 
er on  the  index  head. 

  @   
INCREASED     PRODUCTION     ON 

MARKING    MACHINE 

By  D.  A.  Haii,i>.>..u 
A  MACHINE  that  was  little  known  in 

most  quarters  before  the  recent  manu- 
facture of  munitions  was  begun  is  the 

Dwight    Slate    marking   machine.     It    is 

made    in    two   styles — one    for    marking 
cylindrical   work,  and   one  for  marking 
flat  work.     We  had  used  one  for  years 

and  not  manv  months  after  the  war's  in- 

ception luuiiil  It  uver-taxed  and  consider- 
ed purchasing  another. 

The  work  that  was  wanted  most  was 

the  marking  of  vast  quantities  of  a  steel 
piece  tliat  for  all  practical  purposes  may 

be  considered  as  Vs  in-  x  %  in  s  I'/i  in. 
These  came  to  the  machine  more  or  less 
oily  which,  added  to  their  thin  shape, 
made  handling  difficult  and  production 
aggravatingly  slow.  Some  study  of  the 
problem  convinced  the  writer  that  im- 

provements could  be  made — accordingly 
the  work  was  dune,  and  it  fulfilled  all  ex- 

pectations. The  Improvements 

The  photoL'raph  sIkiws  the  machine  as 
■'improved."  An  extension  on  the  table 
carries  a  vertical  feeding  chute  that 

holds  sixty  pieces.  To  the  horizontal 
slide  (which  carries  the  roll  stam|i)  will 
be  seen  fastened  a  casting  extending  past 
the  chute;  it  has,  at  its  lower  side,  a  dog 
which  pushes  out  the  bottom  piece  of  the 
pile.  The  handle  has  also  been  changed 
from  the  back  to  the  front  of  the  mach- 

ine, the  pinion  shaft  lengthened,  and 

provided  with  an  outboard  support.  Fur- 
ther, the  shaft  drives  a  easting  bavins  an 

IMfltOVED    .MARKING    MACHINE 

internal  runway  for  the  two  rollers  that 
will  be  noted  at  the  upper  end  of  the 
diagonal  bar.  This  bar  raises  tbe  work 

table  instead  of  having  it  done  by  tlie 
foot  of  the  operator.     The  rollers  drop 



330 CANADIAN   MACHINERY Volume  XIV. 

off  the  runways  at  the  end  of  the  stroke 
and  the  table  returns  by  gravity.  One 

end  of  the  runways  is  hinged — as  may  be 
seen — this  permits  the  return  and  the 
drop  into  position,  ready  to  pick  up  the 
rollers  for  a  new  stroke.  So  arranged,  a 

complete  stroke  of  the  handle  feeds  a 
new  piece  to  the  stamp,  raises  the  table, 
marks  the  piece,  and  returns  all  parts  to 
the  starting  point. 

Reduced  Labor 

After  loading  the  chute,  the  operator 

has  but  one  thing  to  do — move  the  handle 
— as  the  pieces  are  confined  in  a  trough 
that  leads  out  at  the  back  into  work 

boxes.  Relieving  the-  operator  of  the 
mental  and  physical  exertions  of  a  hand 
movement,  or  foot  movement  for  unload- 

ing, and  for  most  of  the  loading  in- 
creased the  production  two  hundred  per 

cent.  A  less  skilled  operator  now  doe.-; 
the  same  work  and  congestion  no  longer 
exists  at  the  marking  machine. 

A  TURRET  CROSS-SLIDE  FEED 

By  A.  E.  Granville 
IN  machining  the  piece  shown  at  A,  it 
is  chucked  by  the  stem  and  faced  off. 
Being  considered  easier  for  the  operator, 
and  less  liailjle  to  throw  chips  in  his  eyes, 

a  cross-slide  feed  was  made  to  be  oper- 
ated iby  means  of  the  turret  capstan. 

Tliis  was  done  b.y  placing  a  hardened 
roller  on  the  cross-slide  at  B.  and  a 
diagonal  slide  C  on  the  turret.  From  this 
it  will  be  seen  that  as  the  turret  is  fed 

toward  the  chuck,  the  cross-slide  will  he 
forced  to  move  toward  the  back  and 

carry  the  cutting  tool  across  the  face 
of  the  work.  As  the  turret  is  run  back 

a  sprins'  pushes  the  cross-slide  toward 
the  front  and  clear  of  the  work. 

-■   ®   

A  SIMPLE  DRILL  CHUCK 
THE  removal  of  drills  from  their  sockets 

by  means  of  a  drift  is  at  best  a  poor 
method.  This  is  especially  true  when 

used  on  mult;i)le-spindle  drills.  On  these 

machines,  since  tliere  arc  several  drills  in 

simultaneous  action,  the  waste  of  time 
required  in  removing  one  by  the  old 
method  is  indeed  quite  costly. 

There  are  several  drill  chucks  on  tlie 

market   which   allow   the   drill   to   be   re- 

TUUUET    CROSS   SLIDE    FEED. 

A    SI.MPLB    DRILL    CHUCK. 

moved  while  the  machine  is  in  motion, 
and  that  here  described  and  illustrated 

is  among  the  simplest  we  have  seen.  The 

chuck  body  A  has  a  tapered  shank  which 
fits  the  machine  spindle.  Through  the 

chuck  body  is  fitted 

the  pin  B,  and  this 
pin  is  operated  by 
the  sliding  collar  C. 
After  the  pin  has 
been  fitted  in  place, 

the  collar  C  is  slip- 
ped over  ,this  being 

accomplished  b  y 
means  of  a  slot  in 
bottom  face  of  the 
collar.  Through  the 

top  of  the  body  are 
fitted  two  circular 

pins  E.  These  en- 
gage with  the  tang 

of  the  adapter,  thus 
driving  it.  The 
adai>ter  D  is  pushed 

up  into  the  body  of  the  chuck  when 
the  collar  is  in  its  top  position  and 

is  held  in  place  by  means  of  the  pin  B 

engaging  with  the  annular  groove  ma- 
chined on  D. 

From  the  foregoing  the  operation  of 

the  chuck  can  be  easily  followed.  To  re- 
move the  adapter  from  the  chuck  body 

it  is  only  necessary  to  hold  it  lightly  in 
one  hand  while  the  other  pushes  up  the 
sliding  collar.  This  allows  the  large 
diameter  of  the  bore  to  come  opposite 

the  head  of  the  pin  B.  A  slight  down- 
ward pressure  on  the  adapter  causes  the 

pin  to  slide  out  from  the  groove,  thus 
leaving  the  adapter  free  to  be  removed. 
With  this  appliance  it  is  advisable  to 
carry  a  full  line  of  adapters  bored  out 
for  the  complete  range  of  drills.  Where 
this  chuck  has  been  used  it  has  been 

found  to  give  complete  satisfaction. 

  if   
SHRAPNEL    SHELL    SOCKET    TOOL 

By  Geo.  Armstrong 
NO  doubt  several  manufacturers  in  the 

shell  industry  have  found  more  or  less 
difliculty  in  securing  a  suitable  apparatus 
for  screwing  the  fuse  sockets  into  place, 
or  in  removing  a  finished  socket  from 
the  shell  without  marring  the  same.  The 
latter  is  often  necessary  and  must  be 
done  in  order  to  rectify  faulty  weights. 
When  the  shells  are  finally  inspected, 
they  are  often  found  to  be  under  weight 

and  in  order  to  bring  them  to  the  de- 
sired standard  it  is  necessary  to  remove 

the  brass  socket  and  place  shot  in  the 
shell,  till  the  correct  weight  is  reached. 

The  tool  described  in  this  article  is 

one  that  has  been  found  to  give  entire 
satisfaction  for  this  particular  feature 
of  the  work.  Referring  to  Fig.  1,  the 
stud  is  turned  from  the  solid  and  is 

made  in  two  diameters,  the  larger  dia- 
meter being  threaded  14  threads  per 

inch,  R.H.,  to  fit  the  thread  in  the  fuse 
socket.  The  thread  pitch  of  the  smaller 
diameter  is  the  same  but  the  thread  is 

left  hand.  A  square  head  is  milled 
on  the  top  of  the  thread,  and  is  made 
to  fit  a  standard  size  wrench.  The  L.H. 
nut  is  made  as  shown  in  the  sketch, 
the  large  diameter  being  bored  to  a 
bevel  similar  to  that  of  the  outside  dia- 

meter of  the  fuse  socket. 

When  it  is  required  to  screw  a  semi- 
finished socket  into  place,  the  nut  C,  Fig. 

2,  is  first  run  back  a  sufficient  distance  in 
order  to  allow  the  larger  thread  to  be 
screwed  into  the  fuse  socket,  and  within 
two  threads  of  the  bottom.  The  nut  C 
is  then  turned  back  till  it  binds  asrainst 

the  top  of  the  socket.  A  wrench  is 
placed  on  the  head  D  of  the  stud  and  is 
turned  to  the  left,  or  in  the  direction  re- 

quired to  screw  the  R.H.  thread.  The 
action  of  the  right  and  left  hand  thread 
is  to  bind  the  nut  C.  and  the  fuse  socket 

tightly   together.     The   fuse   socket,   nut 
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aiul  stud  tlii'ii  scii-vv  (luwii  us  uiii-  uiiil 
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on  the  nut  C,  and  loosen  it  by  turnini; 
to  I  lie  left,  at  the  same  time  holdinir  the 
stud  stationary  with  the  other  wrench. 

The  liluj;,  thus  released,  can  he  easily 
screwed  out   of  the  .socket. 

The  removal  of  a  finished  socket  from 

the  shell  is  done  in  the  manner  illus- 

trated in  Fig.  2.  The  pluL'  A  is  screwed 
into  the  socket  to  within  one  thread  of 

tlio    bottom    and    the    nut    V    is    l)roii;;lit 

V\G. .VI'PI«K'.\TIOXS   (H--  .-^IIBT.,!.  .SOCKKT  TIMII 

down  airainst  the  socket,  a  wrench  lieins 

then  placed  on  the  nut  C,  and  turned  to 
the  riffht.  The  action  is  similar  to  the 

previous  arrangement,  the  riirht  and  left 
hand  threads  again  having  the  tendency 

to  bind  both  the  nut  and  socket  to- 

gether, thus  allowing  the  latter  to  be 
withdrawn.  The  tool  is  removed  by  the 

socket  in  a  similar  manner  as  already 

stated,  that  is.  a  wrench  is  placed  on  the 

head  P.  and  is  held  stationary  while  the 

nut  C   is  loosened   by  the  otiier  wrench. 

BELLOWS     and      Tilt     llamnuTR.— An 

impiiry      into      the     evolution     of     the 

Iteilows  would  yield  some  valuable  infor- 
iii;ifi(iii  nil  till'  steps  through  which  metal 

workins    progressed    in 

the  past  centuries.     In 
the     snmll,     but     little 
known,  museum   at   the 

Heciird   Ollice  in   t'lian- 
i-cry    Ijane,    there     arc 
I  wii      sixteenth-century 
drawing    attriliuted    to 
Lord    Burghley.      They 

illustrate    a     plinse    of 

lead-smelting  in  Derby- 
shire.      One,  described 

in    one    comer    as    the 

•Old    Order,''      shows 
two  men  each  standing 

on    a    pair   of    bellows, 
the    noz/.les    of    which 
are  directed  towards  a 

furnace.       The     other 

p  i  c  t  u  r  e,        inscribed 
■  ■  Hurchardes         F  u  r  - 

nise,''   is  (piite  elabor- 
ate.    There  is  a  rough 

reiire.sentaliiin      of      a 
water-wheel       outside 

the     wall,     with     gear 

connecting  to  an  overhead  shaft  of  wood 

in  the  smclting-house.    Four  bellows  are 
shown  attached   by   as  many  connecting 
rods. 

^[r.  Charles  Dawson,  of  Lewes,  has  a 

photograph  of  a  clock-face  made  at  Ash- 
burnham,  which  was  the  centre  of  one 

of  the  Sussex  ironmaking  areas.  The 

dial  shows  in  a  quaint  fashion  some  of 

till'  phases  of  the  industry:  digging  the 
ore,  cutting  down  the 

trees,  charcoal-burn- 

ing, the  interior  of  the 
forge,  the  foundry, 

and  even  the  check- 

weighing  of  the  cannon 
and  other  output  of 

the  works.  The  pic- 

ture is  the  only  con- 

temporary representa- 
tion of  a  .Sussex  iron- 

works of  which  T  Ii;n" 
any  knowledge. 

With  regard  to  lilt 
hammers,  Mr.  I>ewis, 

another  Sussex  anti- 

i|uarian,  suggested  that 

the  original  tilt  ham- 
nuT  was  merely  pivoted  a  little  out 
of  the  centre.  There  was  a  free 

end  opposite  the  tup,  on  which  one 
or  two  men  stepped  to  raise  it. 

When  they  stepped  off,  the  blow  fell 
on  the  metal  on  the  anvil.  Afterwards 

the  blow  depended  upon  a  cam,  or  the 

sprocket  of  a  star  wheel  on  the  water-' wheel  shaft.  Sometimes  the  pressure 

was  exerted  on  the  top  of  the  free  end 

of  the  hammer  beam,  at  others  under  the 
beam  between  the  pivot  and  the  tup.    By 

these  primitive  means  a  good  mcrcliunt- 
able  bar  uf  useful  length  was  hammered 
out  of  the  bloom,  it  is  on  record  that  as 

early  as  l.iUO  the  farrones,  or  ironmon-^- 
ers,  of  L<indon  were  agitating  against 

the  Sussex  ironmasters,  who  were  de- 
livering iron  burs  so  short  that  makiu:; 

tyres  for  cart  wheels  was  rendered  dilli- 
cult.^ Practical    Kngineer. 

.\  NOTAIU^K  Lvenl  in  l'oiiii<ii\\uipiii. — 

What  mii^iit  be  termed  the  "  moderuixa- 

tion  of  the  foundry''  has  been  effected 
almost  entirely  within  the  past  twenty 

years,  as  it  is  during  this  period  that 
the  greatest  advances  have  been  made, 

not  only  in  the  purely  mechanical  end  of 
the  business,  the  production  of  castinirs 
and  methods  of  melting  and  mixing  of 

the  metals,  but  in  easing  the  lot  of  the 
worker  and  making  the  foundry  a  more 

desirable  place  in  which  human  beings 

shall  live  their  workin'.;  hours.  In  place 

of  the  dark,  damp,  unventilated  and  un- 
lieated  frame  buildings  of  the  |iast,  we 

now  have  fine  structures  of  steel,  brick 

and  concrete,  lighted  by  lai-ge  arc  and 
incandescent  lamps  at  ni*.iht.  The  vari- 

ous improvements  that  have  been  made 
are  too  extensive  to  be  enumerated,  even 

were  it  necessary;  they  have  extended  to 
all  liranches  of  the  foundry  industry,  as 

every  foundryman  is  well  aware  whose 
active  career  has  covered  the  period  in 

(piestion. These  changed  conditions  are  primarily 

due  to  the  great  educational  movement 

that  had  its  inception  in  the  formation 

of  the  American  Foundrymen's  Associa- 
tion twenty  years  ago;  the  most  notable 

event  in  the  history  of  founding,  an 

event  that  could  hardly  fail  to  result  in 

•j:ood  to  the  Entire  trade,  for  had  little 
else  been  accomplished  other  than  to 

bring  foundrymen  together  to  become 

acquainted  with  each  other  and  with  the 
men  who  furnish  the  supplies  ami  build 

the  machines,  the  formation  of  such  an 

organization  would  have  been  well  worth 

while,  fur  once  foundrymen  got  to  know 
each  other,  distrust  vanished,  and  it  did 

not  take  long  to  discover  that  none  had 

a  monopoly  of  foundry  knowledge,  and 
that  mutual  advantage  resulted  from 

discussing  with  eiich  other  the  various 

problems  and  didiculties  encountered 
and  the  manner  in  which  thev  were 

solved  or  surmounted.^Brass  World 
Kditorial. 

  @ 

Correction. — In  our  issue  of  AugUf! 

2tith,  descrilting  the  Ix-a  Simplex  Cold 

.Saw  the  statement  was  made  that  "the 
stock  ...  is  moved  far  enoUgh  ahead 

to  cut  possibly  within  one-sixteenth  "f 

an  inch  of  the  finislied  length."  This 
is  quite  in  error.  The  makers  of  the  ma- 

chine guarantee  that  by  means  of  this 

sauie  plate,  "stock  is  cut  to  the  exact 

finished  length,  and  absolutely  S(|uare.'' 
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PROGRESS  IN  NEW  EQUIPMENT 
A  Record  of  New  and  Improved  Machinery  and   Accessories  for  the  Machine, 

Pattern,  Boiler  and  Blacksmith  Shops,  Planing  Mill,  Foundry  and    Power    Plant 

NEW   PLAIN-TURNING   LATHE 

UNDEH  usual  eircumstaucos,  t
he 

plain-turning  lathe  as  such, 

because  of  its  elementary  sim- 
plicity would  jjrobably  not  be  looked 

upon  as  a  highly  economical  manu- 
facturing machine  for  a  shrai)nel  or 

projectile  shop;  but  an  analysis  of  its 

feeds  and  speeds  in  their  improved 
forans.  and  of  the  manne!  in  which  the 

machine  does  its  work,  will  show  to  what 

extent  imjprovements  in  its  design  have 

made  it  a  manufacturing  tool  of  high 
rank. 

The  accompanying  illuitration  gives  a 
sood  idea  of  the  general  character  of  one 

of  these  lathes,  as  made  by  the  Earl 

Gear  &  Machine  Co..  Philad'elphia,  tonild- 

ers  of  the  "Lea-Simplex"  cold  saws. 
The  machine  shown  here  happens  to  Ibe 

one  Avith  a  two-step  cone  ami  back  gears 
in  the  lieadstock,  the  swing  being  18  in. 

recessed  deeply  enough  (at  a  diameter 
larger  than  the  maximum  shell  the  lathe 
is  intended  to  take)  to  allow  about  four 

and  four  aud  one-half  inches  of  the  shell 
to  enter.  This  leaves  about  four  inclies 

for  the  chuck  grip,  and  gives  the  lathe 
tool  unrestricted  access  to  the  nose. 

These  lathes  also  take  the  French  75  m.ra. 
shell. 

As  the  illustration  shows  the  machine 

is  quite  simple  in  design — and  its  sturdi- 
ness  is  evidenced  in  the  different  parts 
visible  in  the  (licture. 

The  bed  which  is  seven  feet  long,  is 

cast  in  one  ))iece  with  the  lieadstock. 

This  carries  with  it  several  decided'  ad- 

vantages. In  the  fii'st  place,  it  estab- 
lishes i)ermanently  the  paiiallelism  be- 

tween lieadstock  spindle  and  'bed;  furth- 
ermore, it  assures  alignment  of  the  car- 

riage anil  tailstock  with  the  headstock 

spindle.     The  unusual  widrl?  of  the  bear- 

over  a  7  ft.  bed.  Where  preferred  it 

may  be  had  with  a  variable  speed  motor, 
direct  connected  to  the  spindle  through 
gears.  Otlier  sizes  of  20  in  x  S  ft.  and 

24  in.  x  8  ft.,  are  also  built,  and  being- 
much  heavier  and  more  sitbstantial,  are 

obviously  fitted  for  heavy  work  such  as 

4Va  in.,   6  in.,  and  larger  shells. 

Everything  is  an'anged  for  the  rapid 

.'ind  easy  execution  of  the  various  opera- 
tions. Questions  of  spindle  alignment 

are  avoided  in  the  method  of  construc- 
tion. The  pojmlar  compound  rest  for  the 

tool  .post  becomes  unnecessary,  for  the 

simplest  form  of  cross-slide  on  tlie 

saddle  will  do  everythinu'  the  machine 
is  intended  to  do. 

The  turning  of  the  shell  no.se  requires 

the  addition  of  a  forming'' nttachment 
Tiiilled  to  the  contour  of  the  nose.  Eor 

this   operation   the   headstock   spindle   is 

NEW   riLAIN   TURNING  LATHE. 

ing  surfaces  of  the  bed  make  more  than 

a  single  "V"  unnecessary,  the  pmiiose 
of  this  being  to  take  up  reactions  occas- 

ioned by  the  lathe  tool. 

The  greatest  distance  lietween  centres 

is  28  inches.  The  swing  over  the  bed  is 

IS  in.  and  10  in.  over  the  carriage.  The 
height  Iriim  Moor  to  liorizontal  centre  is 
40  inches.  Much  attention  has  been 

given  the  design  of  the  bearings.  The 
front  and  rear  spindles  measure  5  in  x 

(i-Yi  in.  and  4y2  in.  x  5"",^  in.  diameter 
and  length  respectively,  and  are  of  the 

ring  oiling  tyjie.  Governed  by  these 
dimensions,  the  diameter  of  the  tailstock 

spindle  was  made  3%  in.  and  given  6  in. 
travel. 

The  carriage,  wihich  is  power  driven; 

has  lon'4-  and  wide  ibearings  on  the  bed. 
This  makes  movement  by  hand  very 

easy,   and    of   course   utilizes   but   little 

power  when  moving  under  power  feed. 
Feed  changes  are  handled  through  slip 

gears,  plung-er  controlled,  which  are  in 
a  gear  box  attached  to  the  head  end  of 
the  bed.  A  considerable  variety  for 

different  metals  is  achieved  by  the  com- 
bination of  gear  box  feeds  and  spindle 

speeds.  In  the  belt-driven  machine,  with 
two-step  headstock  cone,  the  combination 
with  the  two-speed  countershaft  gives 

eight  spindle  speeds,  or  24  combinations 

of  feeds  and  speeds,  of  which  the  high- 
est is  68  feet  per  minute.  Of  course,  the 

eight-si)indle  speeds  include  the  two 
back-gear  speeds,  which  are  produced 

through  gear  ratios  of  5^4  to  1.  Natural- 
ly, the  machine  with  ̂ ''ariable  speed  motor 

drive  may  be  made  to  offer  more  than 
24  combinations. 

One  of  the  most  interesting  features 
of  the  machine  is  the  headstock  spindle, 

which  is  furnished  either  solid  or  bored, 

;is  specified.  When  it  is  fitted  with  a  face 

plate,  it  takes  a  No.  5  Morse  taper  (as 
does  the  tailstock).  This  spindle  is 

bored  only  when  it  is  to  be  used  in  tak- 

ing nosing  operations.  A  one-inch  hole 
passes  through  the  entire  spindle.  This 
iii'akes  it  tubular,  and  adds  very  much 
to  its  s!tiffness,  reducing  weight  at  the 

same  time.  At  the  face  plate  end,  a 

larger  hole  is  recessed  into  it  in  a  way 

tliat  provides:  First,  sufficient  depth  for 

any  length  of  shrapnel  shell  having  a 

diameter  within  the  machine's  eapacity; 
secondly,  sufficient  bearing  surface  for 
the  chuck  jaws,  assuring  an  absolutely 

tight  and  vibrationless  grip,  without  dig- 
ging into  the  stock;  thirdly,  the  required 

amount  of  protrusion  beyond  the  chuck 

jaws  to  pei-mit  complete  nosing  with  one 

setting;  and.  fourthly,  minimum  over- 
hang beyond  the  chuck,  which  prevents 

ch.atterin<r  and  assures  smooth,  accurate v.ork. 

  ©   
NOVEL  COLLAPSIBLE  TAP 

THIS  co]la|)sil)le  tap  has  been  developed 

by  the  Modern  Tool  Co..  Erie,  Pa.,  and 

is  designed  to  meet  all  re<|uirements  of 
internal    threaded    work. 

As  will  be  observed  in  the  illustration, 

the  taj)  ))ro))er  is  formed  in  two  halves, 
being  similar  to  an  ordinary  solid  tap 

si)lit  along  the  centre  line.  Instead  of 

having  grooves  cut  at  equal  intervals 

around  the  body,  the  grooves  are  con- 
fined to  ii|)])osite  sectors  of  the  two 

halves  .tihI  are  made  fewer  in  number. 

Ttie  shanks  of  tliese  tap-chasers,  as  they 
should  be  termed,  terminate  in  the  form 

of  a  square  of  generous  proportions. 
These  square  ends  are  made  a  push  fit  in 
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tlie  recess  t'ormed  in  the  chaser  blocks 
which  slide  in  oppusite  directions,  each 

block  moving-  its  chaser  across  the  face 
of  the  other  chaser. 

By  confinin*;  the  cuttinj::  teeth  to  a  suit- 
able portion  of  each  chaser,  the  device 

immediately  assumes  all  the  character- 

istics of  a  collapsible  tap,  the  blank  sur- 
face on  each  cliaser  ailowin'.;  them  to 

be  brought  toward  the  centre  to  «itlidraw 

changed   durin<r   the   entire    process    of cutting. 

t'oiilrary  to  thi-  practice  grenerally  fol- 
lowed to  cut  the  teeth  of  wheel  g:rai!;uil- 

ly  deeper  by  feeding  the  cutter  in  a 
radial  direction  to  the  wheel  centre,  the 

cutter  in  tliis  process  is  fed  at  a  tan;,'-eiit 
10  the  circumference  of  the  wheel,  thus 

cutting  first  with  the  tapered  end  into 
the  solid  mcta!.     The  tcctli  of  the  wheel 

they  may  secure  it  indirectly.  Mr. 

<'ochrane,  a  New  York  millionaire,  had 
built  for  him  (he  finest  and  largest 

power  yacht  atloat  at  a  cost  appruaehing 
a  million  dollars.  The  hull  was  an  ex- 

periment in  yacht  building,  being  com- 
posed of  monel  irietal,  a  nickel  compound 

put  on  (he  market  by  the  International 

Xickel  <'().,  and  named  iiftcr  its  presi- 
dent,   .\mbrose    Miiml.  Iliuidrcils    of 

"MOiucRN-  Aii.ii  srAiii.K  (■(>r.i..vi'Si.\t;    r.vrs.  .-^howi.nc   riin.vr  a.nii  ukak,  al.-;<)  tat  with  i'iiA.si;it.><  1{i:m<)\i;m. 

the  teeth  from  the  thread.  The  chaser- 

blocks  slide  in  a  tap  head  which  in  turn 

is  driven  in  a  positive  manner  by  the 
shank.  The  action  of  the  meclianism  is 

controlled  by  a  cam  ring  and  suitable 

means  are  provided  for  automatic  re- 
lease, resetting,  and  adjusting  to  size. 

This  tap  is  suitable  for  use  on  the  var- 
ious makes  of  screw  machines,  turret 

lathes  and  other  tools  where  tlic  tap  is 
stationary  and  the  work  revolves.  It 

can  also  be  applied  on  machines  where 

the  work  is  stationary  and  the  tap  is 
revolved,  a  simple  device  for  closing  the 

tap  automatically  as  it  re- 
volves, l)ein<r  easily  attached. 

The  "Modern"  collapsible 
tap  is  built  in  four  sizes  ha\- 
ing  a  range  as  follows: 

No.     1,    havinu-    a     capacity 
from  Vo  in.  to  1  in. 

No.    2,    having    a    capacity 

from  %  in.  to  1%  in. 

No.    3,    having     a     capacity 

from  1^4  in-  to  1%  in. 
No.    4,   having    a    capacity 

from  1^4  in.  to  3  in. 

  ®   
WORM    WHEEL    CUTTING 

MACHINE 

Tllli  accoinjianying  
illus- 

tration shows  a  new 

worm  wheel  cutting  or 

generating  machine  now  beiii-' 
placed  on  the  market  by  the 
Newton  Machine  Tool  Works. 

Philadelphia,  Pa.  The  wheel 

is  cut  bj-  either  flv  cutters  or 
a  taper  hob.  The  cutter  or 

hob  has  the  form  of  a  tap  ano 
is  set  to  the  same  distance  of 

a.\is  between  worm  and  wheel 

and  the  same  angle  to  the 

plane  of  wheel  at  which  the 

worm  actually  runs.  These 

measurements       remain        un- 

will  become  gradually  deeper  as  the  cut- 
ter, while  being  fed  across  the  surface, 

'.;rows  larger  in  diameter,  the  full  end 
Hni.sliing  the  teeth. 

A  large  worm  wheel  having  fl2  teeth, 

triple  lead,  47V2  inches  outside  diameter, 

oi/o  inches  face,  and  of  2  diametral  pitcli 
was  cut  in  ten  hours. 

INTERNATIONAL  NICKEL 

IF  the  (iermans  are  not  securing  all  the 

Canadian  nickel   they   want  direct,  they 

are   not   neglecting   any   wavs   by   which 
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tons  were  used  in  the  construction.  Un- 

fortunately it  proved  a  failure.  The 
metal  would  not  withstand  the  action  of 

the  salt  water,  ami  after  about  three 

months  the  yacht  leaked  no  badly  that 
Mr.  Cochrane  sent  it  to  the  scrap  heap 

in  Boston.  .\s  it  was  being  broken  up, 

two  Germans  arrived  from  Washington 

and  began  ncj^otiations  for  its  purchase. 
Arrangements  were  made  for  repairing 

the  vessel  and  the  adding  of  large  addi- 

tional quantities  of  nickel  wherever  pos- 

sible. The  agent  explained  that  the  mat- 
ter had  been  discussed  at  Washingr(on 

and  began  negotiations  for  its 

l)urchase.  Arrangements  were 

made  for  repairin'j;  the  vessel 
ami  the  adding  of  large  addi- 

tional i|uantities  of  nickel 
wherever  possible.  The  agent 

explained  (ha(  the  matter  had 
been  discussed  at  Washington, 

and  it  was  arranged  that,  bein'.' 
an  American  pleasure  yacht,  it 
could  cross  the  ocean  under  (he 

Stars  and  Stripes,  and  sail  into 

a  German  port  with  an  Ameri- 
can crew  willioul  interference 

from  the  Allies.  The  boat  in 

question  is  the  largest  sailing 

yacht  alloa(,  and  undoul)tedly 
hundreds  of  tons  of  nickel  could 

be  worked  into  the  hull  and 

used  as  balla.st  and  for  other 

l>urposes,  and  thus  evade  the 
scrutiny  of  British  and  French 
luival  scouts.  How  much  more 

I  anadian  nickel  may  have  got 

lo  Germany  by  these  indirect 
'iiethods  it  is  hard  to  say. 

  35   

London,  Ont. — The  city  council 

liavi-  decided  to  purchase  live 

machine  guns  at  a  cost  of 
rJ.OOO. 
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How  to  Keep  Men  in  Your  Employ?  A  Possible  Solution 

By  W.  A.  Grieves  " 

The  nevcssiiij  of  hirirKj  an  cxtru  percentayc  of  help  in  order  to  uKuntn'tn  tlie  required 
number  of  men  up  to  a  proper  sfa7idard  is  and  always  has  been  a  source  of  considerable  loss 
to  large  employers  of  labor.  The  irriter  clearly  explain.^  how  one  firm  avoided  this  loss  and 
lit  the  same  time  coiifribiited  not  a  little  to  the  material  welfare  and.  happiness  of  employees. 

IF  you  ai'i'  a  manufacturer  employing; 
2,200  men  and  are  shown  that  it  costs 

you,  on  an  average,  about  $88,000 

more  each  year  than  it  should,  to  main- 
tain this  force,  you  are  at  once  interest- 
ed. At  the  Jeffrey  plant,  methods  have 

been  adopted  for  meeting-  this  problem 
with  favorable  results  and  the  i)rineiples 

that  have  been  applied  can  l)e  adapted  ti> 
other  concerns. 

Thinking  our  experience  might  l)e  alt- 
normal,  we  sent  letters  to  40  manufac- 
tniing  concerns,  in  the  middle  west.  This 
letter  told  how  we  had  been  able  in  five 

years,  by  adopting  different  metliods,  to 
reduce  the  cost  of  maintaining  our 

force  by  $24,000  per  year. 

Fifty  per  cent.,  20  firms,  replied  and 

gave  their  experience  for  the  past  year. 

(Others  wrote  that  tlieir  exiterience  had 

lieen  so  bad,  they  felt  diffident  in  putting 

it  upon  paper.  The  replies  of  the  20 
firms  revealed  that  to  keep  an  average 

force  of  44,000  men  :it  W(])'k,  during  tlie 
year,  they  liad   employed  (iO.OOO  men. 

Why  Men  Quit 

If  more  care  and  thought  weie  exerte<l 

to  find  out  why  men  quit  tlieir  jobs  so 

frequently,  this  condition  could  be  im- 

proved, and  tliere  would  be  a  larger  bal- 
ance on  the  credit  side  of  the  ledger  ar 

the  end  of  tlie  year.  A  certain  percent- 
age of  any  force  will  change,  including 

loss  by  death,  1  \wv  cent.;  by  sickness, 
5  per  cent.;  through  removal,  10  jier 
cent.,  and  through  mistakes  in  selecting 

■the  right  man  for  the  right  place,  2,5  f)er 
cent.  .To  maintain  an  average  working 

force  of  44,0(10  iren.  takinu  the  foregoing 

)iercentagc;l,  only  ISjOOO  should  have 
been  hired.  Instead,  (i!),000  were  hired. 

or  51,000  more  than  can  lie  acccmnted 
for. 

To  arrive  at  the  financial  loss,  group 

tlie  employes  into  the   I'ollowiu'.;  classes: 
1 — Highly  skilled  mechanics. 
2 — Semi-skilled  mechanics. 

•'i — Helpers  and   handy  men. 
4 — ^Laborers. 
.5— Clerks. 

Then  distribute  the  cost  as  follows: 

1 — Expense  of  employing. 

2 — Time  loss  in  giving  instructions. 

•A  pnper  rp.iil  before  I  lie  Detrnii  n.i.inl  cf 
Commerce. -■■ 

••Assistnnt  seeret:irv  iiiid  supoi'visor  of  wel- 
fnrf.    .Tefrre.v    MiK.    <'n..    CciUmilms.    O. 

3 — ^Breakage  of  tools  and  macliiuerv 

by  new  men. 
4 — Spoiled   work. 

L — Decreased  production. 

Analyzing  these  five  divisions,  their 
cost  in  dollars  is  secured.  The  clerical 

work  in  hiring  and  discharging  men  i« 
the  least  expensive.  This  cost  can  be 

placed  vei'v  conservatively  at  ,50  cenrs 

per  man.  The  instruction  expense  de- 
peiuls  largely  upon  the  nature  of  the 
work  and  the  skill  and  experience  of  the 

new  employe.  The  unskilled  laborer  will 
ccst  from  .$1  to  $2  each,  for  instruction. 

Kxperiments  in  our  machine  shops  sho^^■ 
that  ,$10  is  not  too  high  for  the  averagt- 
skilled  mechanic.  It  is  reasonable  l.i 

fi-jure  the  expense  for  semi-skilled  men 
at  one  and  a  half  time  this  amount. 

Helpers  and  handy  men  will  reipiire  at 
least  $5  for  instruction;  while  training 
new  clerks  will  add  a  few  more  dollars. 

Experience  shows  that  the  total  cost  of 
instruction  can  be  conservatively  placed 

at  $20  per  man. 
The  cost  of  iiiereased  wear  and  tear 

and  damage  done  to  tools  and  machinery 
is  difficult  to  determine,  but  is  about  $1 

for  the  highly  skilled  mechanic  and  from 
.$7  to  .$10  fur  helpers  and  handy  men,  a:! 

average  of  .$7. 

Loss  due  to  reduced  production  is  on- 
doubtedly  the  largest  item.  Our  experi- 

ence has  been,  that  mechanics  after  six 

months  in  our  employ  will  gain  an  aver- 

age of  three  to  five  hours'  time  per  day, 
while  the  average  new  mechanic  takes 
from  one  month  to  three  months  to  be 

able  to  meet  the  time  limits.  At  the 

average  wage  of  35  cents  per  hour,  the 

old  men  gain  four  hours  per  day.  At  50 
jier  cent,  of  the  day  rate,  the  gain  is  70 

cents  per  day.  As  these  men  have  also 

saved  a  -like  amount  for  the  company,  in 

one  month  of  24  working  days,  the  com- 

pany loses  $16.80  per  man.  If  the  aver- 
ase  period  during  which  time  is  lost  by 
the  new  men  is  placed  at  two  months,  the 

loss  totals  $3,3.00  |ier  man  for  decreased 

production. 
The  expense  incident  to  spoiled  work 

also  is  hard  to  get  at,  but  is  at  least  .$15 
for  skilled  and  semi-skilled  mechanics 

and  $5  for  handy  men  and  helpers. 
These  losses  total  $81.10  per  man.  To 

be  conservative,  reduce  this  to  .$40  ]ier 
man  average.  For  each  of  the  20  firms, 

averaging  their  em|iloyes  at  2,200  men 

each,  this  means  .+'S.S.OO()  of  unnecessary 
expense,   or   $1,700,000    for   all    of   them. 

And  we  have  not  counted  the  increased 

overhead.  These  figures  clearly  indicate 

the  need  of  greater  stability  of  employ- 
ment in  our  industrial  institutions. 

Salesmen  vs.  Workmen 

Industry  is  composed  of  two  major 

divisions,  producing  and  selling.  What 

has  been  your  attitude  toward  the  inef- 
ficient salesman?  In  some  eases  you  dis- 
charge him.  Generally  you  are  no  better 

off.  In  replacing  him,  you  take  the  same 

chances  of  getting  one  just  as  inefficient. 

Therefore,  you  reason  that  the  best  solu- 
tion is  to  educate  the  salesman.  Why 

not  do  the  same  in  the  manufacturing 

deiiartments? 
The  first  plan  of  attack  should  be 

through  education.  The  better  educated 
a  man  is,  the  more  ground  for  believing 
lliat  he  can  be  reasoned  with.  As  an 

examiile,  while  conversing  with  one  of 

our  best  paid  and  highly  skilled  mech- 
anics, recently,  he  remarked  that  the 

company  must  make  an  enormous  profit 

(Ui  a  certain  product.  Material  and  lab- 

or costs  were  the  only  two  elements  Ix' 
'ad  coiisii'i'i  cd.  Of  the  immense  over- 

head burden,  such  as  sales,  expense, 

supervision,  upkeep,  insurance,  interest 
on  investment,  advertising,  etc.,  he  was 

entirely  ignorant. 
Is  it  any  wonder  that  such  men  fall 

easy  victims  to  the  misleading  arguments 

oF  the  selfish  and  unprincipled  labor  agi- 
tator? The  trouble  rests  with  the  manu- 

facturers. They  have  allowed  them- 
selves to  be  advertised  by  those  who  do 

not  know  —  allowed  themselves  to  be 
shown   wrong  side  u]i. 

Do  your  men  know  that  if  you  make 

money  this  year,  it  probably  will  i;o  into 
View  machinery  and  e(piipment  next 

year?  Do  they  know  that  through 
changes  in  design,  this  new  machinery 

may  be  good  only  for  the  scrap  heap 

next  year?  Do  they  know  that  during 

periods  of  depressed  business,  you  are 

compelled  to  take  work  below  cost,  snnp- 

ly  to  ̂ ive  them  work  and  hold  your  or- 
ganization together?  Do  your  men  know 

that  while  you  are  eager  to  pay  higher 

wages,  jirovide  better  equipment,  and 
have  more  ideal  working  conditions,  you 

are  restrained  by  competition?  You  are 

willing  to  pay  ,$5  per  day  to  mechanics, 
but  others  may  pay  only  .$3  per  day.  Do 

your  employes  know   this? 
In  the  Jeffrey  betterment  policy,  wa 

(Continued   on    page   71) 
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INDUSTRIAL    SIGNIFICANCE    OF    MODERN 
ENGINEERING  DISPLAYS 

TIIR  Panama-Papific  E.\position  is  now  eiilerin?  on 
the  final  stage  of  its  career.  Tlic  success  wliieli  lias 
attended  its  limited  life  is  as  !n-alitviii2  as  it  was 

unexpected.  Jii  spite  of  the  seeiiiinsr  lack  of  support 
accorded  it  by  foreijrn  arovernments,  on  whose  active  par- 

ticipation in  the  event  considerable  expectations  had 
been  built ;  in  spite  of  the  war,  which  has  so  absorboil  the 
thoughts  of  all  nations,  that  the  event  which  the  E.xposi- 
tion  celebrates — the  opening  of  the  Panama  Canal — v:as 
relegated  to  tlie  background  of  international  affairs  until 
its  very  existence  seemed  largely  forgotten:  in  spite  of 
these  and  other  adverse  factors  of  the  situation,  the  E.x- 
position  has  not  only  proved  a  successful  event  from  a 
popular  and  spectacular  point  of  view,  but  according  to 
latest  available  reports  the  receipts  liave  enabled  provision 
to  be  made  for  all  financial  liabilities,  so  that   from  now 

on  till  the  closing  day,  the  Exposition  has  simply  to  pay 
its  way.  Judging  from  events  still  scheduled  to  take  place, 
interest  in  the  show  ought  to  continue  unabated. 

Looking  at  the  Exposition  from  an  cn>rinecring  point 

of  view,  one  Hn'ds  many  leaturcs  which  mark  u  decided 
difference  from  jirevioiis  and  similar  undcrtakingK.  The 
most  peculiar  feature  and  one  which  appeals  with  sudden 
force  when  its  |)ossible  significance  is  fully  rcalize^l,  is  the 
fact  that  for  the  first  time  <m  record,  steam  has  been  diK- 
carded  as  the  source  of  power  for  the  many  exhibits  in 
motion. 

Internal  combustion  engines  not  only  form  the  source 
of  power,  but,  to  the  careful  observer  seem  to  surpass  in 
interest,  if  not  in  muirniludo,  the  ma'^'iiificent  displays  so 
effectively  staged   by  electrical   corporations. 

Wonderful  may  be  the  developments,  and  numerous 
the  api)lications  of  electricity,  but  a  point  which  should 
not  be  lost  sight  of  is  the  fact  that  electricity  is  simply  a 

form  of  energy,  easy  of  transmission,  application  and  con. 
trol,  but  always  dependent  on  some  supply  of  mechanical 
energy  for  its  creation. 

Many  parts  of  Cnnada  are  bountifully  endowed  by 
Nature  with  water  power,  which  lias  been  so  developed  for 

electrical  purposes,  tliat  we  give  less  thought  to  our  elec- 
trical than  to  our  water  supply.  On  the  other  hand, 

people  are  apt  to  overlook  the  fact  that  while  water  in 

itself  costs  nothing,  the  utilization  of  the  potential  en- 

ergy in  water  can  only  be  accom))lished  in  the  highest 
ile^Tce  by  operations  of  <;reat  magnitude. 

The  remarkable  degree  of  efficiency  attained  by  in- 

ternal combustion  engines  with  low  grade  fuel  is  not  con- 

fined to  units  of  large  size.  Economy  of  operation  c<uu- 

parable  with  modern  bydro-electric  plants  is  now  obtain- 
able with  rclativtly  small  plants,  and  the  possibilities  of 

future  oil  developments  in  parts  of  the  Dominion  not  too 
well  favored  with  water  power  give  to  this  typo  of  engine 
an  interest  of  more  than  passing  moment. 

While  the  alisence  of  steam  plant  exhibits  qt  San 

Francisco  is  perhaps  due  to  a  combination  of  geographi- 
cal and  commercial  circumstances,  the  fact  that  there  is  a 

scarcity  of  such  exhibits  only  intensifies  the  feature referred  to. 

The  Canadian  Natimial  Exposition  which  recently 

closed  its  doors  after  its  .'Kith  annual  nccurrence  has  not 

always  featured  engineering  dispbiys  in  a  manner  com- 
nicn.«iira(e  with  the  importance  of  either  the  event  or  the 

industry.  At  the  present  niomenl,  and  for  a  con.<idcrable 
.  time  to  come,  the  ensineering  firms  of  Canada  will  form 

one  of  the  principal  mainstays  ot  the  Dominion,  if  not  the 

Empire.  Future  industrial  developments  demand  that 

we  be  thorouirhly  familial'  «ilh  every  economic  aspect  of 

power  generation  and  the  various  apparatus  therefor.  In 

the  reconstruction  of  Eiimpean  imlustiy  our  manufactur- 
ers will  find  ample  opportunity  for  renewed  activity,  and 

the  consistent  education  of  power  users  should  have  care- 

ftd  consideration  at  the  hands  of  our  exhibition  authori- 
ties. 

Every  encouratrcment  should  be  •_'iven  to  manufactur- 
ers to  exliibit  both  machinery  and  prime  movers  under 

actual  conditions.  Tiie  long  delayed  Machinery  Hall 

should  be  provided  at  the  earliest  possible  moment.  The 
lack  of  suitable  facilities  for  proper  display  has  deterred 

many  of  our  leading  manufacturers  from  exhibiting  in 

the  past.  A  Technical  Committee  with  power  to  negotiate 
suitable  exhibits  well  ahead  of  time  would  eliminate 

many  of  the  eleventh-hour  efforts  which  are  at  present  of 
yearly  recurrence,  and  a  combined  display  of  machinery 
and  manufacturing  processes  in  an  adequate  manner 
would  be  attended  with  desirable  results  to  exhibitors  and 

authorities  alike. 
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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. 

Grey   forge,   Pittsburgh    . 

Lake  Superior,  char- 
coal, Chicago     

Ferro  Nickel  pig  iron 

(Soo)       

$14  70 

15  75 

Tea  lead   $  3  25     $  3  50 

.Scrap    zinc         10  50         i)  (10 

. .       25  GO 
Montresl.  Turonto. 

22  00         Middlesboro,  No.  3   .  . 

Carron,  special    23  00 
Carron,  soft      23  00 

Cleveland,  No.  3      22  GO 
Clarence,   No.   3       22  50 

Glengarnock      26  00 

Snramerlee,   No.    1       28  GO 

Summerlee,  No.   3       27  GO 

Michigan  charcoal  iron.  26  00 

Victoria,    No.    1       23^)0 
Victoria,   No.   2X       22  00 

Victoria,    No.    2    plain .  .  22  00 

Hamilton,   No.   -       22  00 
Hamilton,  No.   2       22  oil 

20  50 
20  50 

2  50 

20  50 
20  50 

W.  I.  PIPE  DISCOUNTS. 

Following    are    Toronto    jobbers'    dis 
counts  on  pipe  in  effect  Aug.  27,  1915 : 

Buttneld 
Black        Gal. 

Standard 

,  63        381/2 

Lapweld 
Black         (Jal. 

1/ 
•4,  %  in   

1/2  in   

%  to  11/2  in.  .  . 
2  in      

21/2  to  4  in  .  . , 

41/2,  5.  6  in.., 

7,  8,  10  in.   .  . , 

68 

73 
73 

73 

471/. 

521/2 
521/2 

521/2  . 

69 

72 

70 

67 

FINISHED  IRON  AND  STEEL. 

Per   Pound   to   Large   Buyers.  Cents. 

Common   bar   iron,   f.o.b.,   Toronto  2.20 
Steel  bars,  f.o.b.,  Toronto     2.2G 

Common  bar  iron,  f.o.b.,  Montreal  2.20 

Steel  bars,  f.o.b.,  Montreal     2.20 

Twisted    reinforcing    bars        2.20 

Bessemer  rails,  heavy,  at  mill....  1.25 
Steel  bars,  Pittsburgh     1.30 

Tank  plates,  Pittsburgh      1.30 

Beams  and  angles,  Pittsburgh....  1.30 
Steel   hoops,   Pittsburgh       1.40 

F.O.B..    Toronto    Warehouse.  Cents. 
Steel   bars       2.10 

Small    shapes       2.35 
Warehouse,  Freieht  and   Duty  to  Pay.  Cents. 
Steel   bars       1.90 

Structural   shapes       1.95 
Plates    1.95 

Freight,  Pittsburgh  to  Tonmto. 

18.9    cents    carload;    22.1     cents    less 
carload. 

BOILER   PLATES. 
Montrenl.  Toronto. 

Plates,  V4  to  1/2  in.,  100  lb.  $2  35     $2  25 
Heads,  per  100  lb       2  55      2  45 

Tank  plates,  3-16  in       2  60      2  45 

OLD  MATERIAL. 

Dealers*    Buying     i'rires.      .Montr 
Copper,  light      $12 

Copper,  crucible        13 

Copper,  unch-bled,  heavy  13 
Copper,  wire,  unch-bled.  14 

No.  1  machine  compos 'n  11 

No.  1  compos'n  turnings.  9 
No.  1  wrought  iron  ....  S 
Heavy  melting  steel  ....  7 

No.  1  machin'y  east  iron 
New  brass  clippings.... 
No.  1  brass  turnings.... 

13 

11 

9 

Heavy  lead         4 

25 

25 

GO 

50 

00 
50 

(10 50 

GG GO 00 

I'oronto. 

.$12  00 

13  00 

13  00 
14  00 
11  50 

9  GO 

(I 

7 

III 11 

9 

50 00 

50 00 

00 

strong   P.  E. 
56  3SI/2 

63  451/2 

67  491/2 

68  501/2 

1/0  in   

3/4  to  IVo  in. 

2,  21/2,  3  in. 
2  in   

21/2  to  4  in   

41/2,  5,  6  in   
7,  8   in   

.\X    strong    P.    R. 

1/2  to  2  in   44        26I/2 

21/2  to  6  in  
 " 

7  to  8  in   

63 
63 

66 

59 

43 

40 
Genuine    Wrol    Iron. 

72  in   
%  to  11/2  in. 2   in   

21/2,  3  in.    . . 

31/2,  4  in.   . . 

41/2,  5,  6  in. 

7,  8  in. 

57 
62 

67 

67 

67 

321/,  .  . . 

411/0  .  . . 

461/2  ... 
461/2  63 

461/2  66 

....  66 

....  63 

....  60 

wrought  Mipples. 

4  in.   and   under     

4I/2  in.  and  larger     
4  in.  and  under,  running  thread. 

standard    Couplings. 

4    in.    and    under      

41/;   in.    and   larger      

481/2 

511/2 
491/2 

441/2 

451/2 

481/2 

481/9 

391/2 

251/2 
201/2 

421/2 

451/0 

451/2 

421/0 

371/2 
771/2% 721/2% 

571/2% 

.   60% 

..  40% 

5  00 

MILLED   PRODUCTS. 

Sq.  &  He.x.  Head  Cap  Screws. ...  65% 
Sq.  Head  Set  Screws   65  &  10% 
Rd.  &  Fil.  Head  Cap  Screws    45% 

Flat  &  But.  Head  Cap  Screws    40% 

Finished   Nuts  up  to   1   in    70% 
Finished  Nuts  over  1  in.  N    70% 

Semi-Fin.  Nuts  up  to  1  in    70% 
Semi-Fin.  Nuts  over  1  in    72% 
Studs       65% 

METALS. 
Montreal.  Toronto. 

Lake  copper,  carload  ...$20  00  $19  00 

Kloctrolytic    copper    ....   20  00  IS  75 
Castings,    copper          19  75  18  50 

Tin   . .'   39  GO  39  GG 
Spelter      IS  00  IS  00 
Le.Hl          (i  15  6  25 

.\ntimony           .35  00  35  00 

.\luminum       50  00  55  00 
Prices   per    100  lbs. 

BILLETS. 

Per  Gross  Ton 
Bessemer,    billets,    Pittsburgh...   $24  50 

Openhearth    bilets,    Pittsburgh..     25  00 

Forging  billets,  Pittsburgh         32  00 
Wire   rods,   Pittsburgh          30  00 

NAILS   AND   SPIKES. 

Standard  steel   wire  nails, 

base      $2  40     $2  35 
Cut   nails          2  50      2  70 

Miscellaneous  wire  nails. .     75  per  cent. 

Pressed  spikes,  %  diam.,  100  lbs.     2  85 

BOLTS,  NUTS  AND  SCREWS. 
Per   Cent. 

Coach  and  lag  screws         75 
Stove  bolts        80 

Plate  washers         40 

Machine  bolts,  %  and  less       70 

Machine  bolts,  7-16  and  over. ...     60 
Blank   bolts       60 

Bolt  ends          60 

Machine  screws,   iron,   brass   35  p.c. 

Nuts,  square,  all  sizes.  .414c  per  lb.  off 
Nuts,  Hexagon,  all  sizes. 434c  per  lb.  off 
Iron  rivets      721/2  per  cent. 
Boiler     rivets,     base,     %-in.     and 

larger        $3.75 
Structural  rivets,  as  above         3.75 
Wood      screws,      flathead, 

bright    85,  10,  71/2,  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. 

Si 

Nom, 

Diani 

1/4 

% 

V, 

% 
1 

iy2 

2 

21/2 

3 

31/2 

4 

41/2 

5     : 

6 

7 

8 

8 

9 

10 

10 
10 

andurd. 
I'rit-e. 

per  ft. n  $  .051/2 

n     .06 
.06 

.08i/> 

.iiy2 

.171/2 

Extra  Strong. 

Sizes        Price 

Ins.        per  ft. 

Vain  $  .12 

i/4in     .071/2 

%in 

1/2111 

L     in 

.231/2  li/2in 

.271/0  11/2  in 

.37 

.531/2 

.76i/o 

.92 
1.09 

1.27 
1.48 

1.92 
2.38 

2.50 2.88 

3.45 3.20 

3.50 4.12 

2  in 2i/2in 

3  in 
3 1/2  in 

4  in 
4i/2in 

5  in 

6  in 

7  in 

9 

10 

.07y2 

.11 

.15 

.22 

.30 .361/2 

.501/0 

.77 

1.03 

1.25 

1.50 1.80 

2.08 
in  2.86 
in  3.81 
in  4.34 
in  4.90 

in  5.48 

D.  Kx Size 
Ins. 

% 
1 

iy2 

2 

2y2 

3 

31/2 

4 

41/2 

5 

6 

7 

8 

StruDg;, 

Price 

per  ft. 

.32 

.35 

.37 

.52y2 

.65 

.91 
1.37 
1.86 

2.30 
2.76 

3.26 3.86 5.32 

6.35 

7.25 
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COKE  AND  COAL. 

Solvay    Foundry   (.'oke      $5.75 
Oonnellsville  Foundry  Coke       o.OO 
Tough,  Steam  Lump  (.on I      3.83 
Penn.  Steam  Lump  Coal       3.63 
Best    Slack       2.99 

Net  ton  f.o.li.  ToroDto. 

COLD  DRAWN  STEEL  SHAFTING. 

At  mill      45% 
At  warehouse      40 r;, 
DlMouota    off    npw    lint.       Warrhouwr    prirr    nt 

Montre^   And    Toronto. 

IRON   PIPE   FITTINGS. 

Canadian  malleable,  A,  Jo  per  cent.; 
B  and  C,  35  per  cent.;  cast  iron,  00; 
standard  bushinsrs,  60  per  cent.;  headers, 

60;  flanged  unions,  60;  malleable  busb- 
ingrs,  60;  nipples,  75;  malleable,  lipped 
unions,  65. 

MISCELLANEOUS. 

Solder,    luilt'-aihl-lialf      
Putty,  100-lb.  drums   
Red  dry  lead,  100-lb.  kegs,  per  cwt. 
Glue,  French  medal,  per  lb   

Tarred  slaters'  paper,  per  roll  .  . 
Motor  gasoline,  single  bbls.,  ?al... 
Benzine,  single  bbls..  per  eal.   . . . 
Pure  turpentine,  single  bbls   
Linseed  oil,  raw,  single  bbls   
Linseed  oil,  boiled,  single  bbls.   .  . 
Plaster  of  Paris,  per  bbl   

Plumbers'  Oakum,  per  100  lbs.    .  . 
Lead  wool,  per  lb   
Pure  Manila  rope     
Transmission  rope,  Manila     
Drilling  cables,  Manila   
Lard  oil.  per  gal   
Union  thread  cutting  oil    
Imperial  quenching  oil    

2.70 

9.65 

0.18 

0.9.-. 

0.18 0.18 

0.64 
O.C) 
0.6S 

2.)0 
4.00 
0.10 
0.16 
0.20 
0.17 

0.73 

0.60 
0.35 

TAPES. 
Chesterman   Metallic,  50   ft   $2.00 
Lufkin  Metallic.  603.  50  ft    2.00 

Admiral   Steel  Tape,  50  ft    2.75 
.\dmiral   Steel   Tape,  100   ft    4.45 
Major  Jun.,  Steel  Tape,  50  ft    3.50 
Rival  Steel  Tape,  50  ft    2.75 
Rival   Steel   Tape,  100   ft    4.45 
Reliable  Jun.,  Steel  Tape,  50  ft.  . .  3.50 

SHEETS. 
•                                                  MoDtrr«l  Toronto 

Slieets,  black.  No.  28    .'i<-2  70  .^i  70 
Canada  plates,  dull, 

52  sheets    3  15  3  15 

Canada  Plates,  all  bright.  .  4  75  4  75 
Apollo  brand,  10%  oz. 

galvanized    6  40  5  95 

Queen's  Head,  28  B.W.G.  6  00  6  25 
Fleur-de-Lis,  28  B.  W.  G.. .  5  75  5  75 
C.urbars  Rest.  Xo.  28    ...  6  00  6  00 

Viking  metal,  Nf>.  28    6  00  6  00 
Colborne  Crown.  No.  28..  5  38  5  30 
Premier   No.   2S       5  60  5  50 

BOILER  TUBES. 

POLISHED  DRILL  ROD. 

Discount  off  list,  Montreal  and  To- 
ronto   40% 

PROOF  COIL  CHAIN. 

V,    inch      $8.00 
5-16  inch       5.35 

3/8    inch       4.60 
7-16  inch       4.30 

Va    inch       4.05 
9-16  inch       4.05 

5/3    inch       3.90 
%  inch       3.85 
%  inch       3.65 
1  inch       3.45 

Above  qa«t»tleiu  are  per  100  lbs. 

Sean iless 

.$11 

00 

11 00 
11 00 
11  00 

11 50 

13 00 
14 00 16 

00 

20 

00 

25 

50 

Lapwelded 

Size 

1  in. 

1%  in. 
11/2  in. 
13^  in. 

2  in. 
21/4  in. 21 '2  in. 

3  in. 
.31/2  in. 
4  in. 

Prices   per   100   feet,   Montre*]  and   Toronto. 

8 75 
10 

50 
11 

15 

12 

in 
14 

15 

18 

00 

TWIST  DRILLS. 

% 
Carbon  up  to  iy2  in       60 
Carbon  over  IVs   in       25 
High   Speed          40 
Blacksmith          60 
Bit   Stock      60   and  5 
Centre    Drill          20 
Ratchet          20 
Combined   drill   and   c.t.s.k       15 

DUcoDOta  off  ■tandard  lUt. 

REAMERS. 

re- 

Hand      --'5 
Shell      25 
Bit    Stock       25 

Bridge       65 
Taper   Pin       25 
Centre       25 

Pip«   Reamers       80 
Dlieanntt   off  standard  Hat. 

WASTE. 
WHITE.  rents  per  lb. 

XXX  Extra      0  11 

X  Grand      0  IOV2 
XLCR       0  093/i 
X  Empire      0  09 
X  Press      0  08% 

COIX>RBn. 

Lion       0  07V''2 
Standard       0  063^ 
Popular      0  06 
Keen       0  OSV, 

wool.    PACKING. 
Arrow       0  16 
Axle    0  11 
Anvil       0  08 
Anchor    0  07 

WA8HIED    WTPKR8. 

Select  White      0  O8V0 

Mixed  Colored      0  Ofii'j 
nark  Colored      0  O5V4 

Tliis  list  subject  to  trade  discount  for 

quantity. 

BELTING  RUBBER. 

Standard       .SOo^ 
Best  grades      30% 

BELTING— NO.  1   OAK  TANNED. 

Extra  heavy,  sgle.  and  dble   50% 
Standard   50  &  10% 
Cut  leather  lacing.  No.  1     $1.20 
Leather  in  sides     1.10 

ELECTRIC  WELD  COIL  CHAIN  BE. 
3-16    in   $9.00 

14  in   6.25 
5-16   in   4.«5 

3/.,   in    4.00 
7-16  in    4.00 

> :;    in    4.00 
Prices    per    100    lbs. 

PLATING  CHEMICALS. 

Acid,    boracic       '.$  .15 
.\i-id,    hydrochloric      05 
Acid,  hydrofluoric   06 
Acid,   Nitric      10 
Acid,   sulphuric      05 
Ammonia,  aqua      08 
Ammonium    carbonate      15 
Ammonium   chloride      11 

Ammonium    hydrosulphuret   35 
Ammonium   sulphate      07 
Arsenic,  white     10 
Copper   sulphate      10 
Cobalt    Sulphate      50 
Iron   perchloride      20 
Lead    acetate      16 

Xickel  ammonium  sulpliate   10 
Nickel  carbonate   50 
Nickel   sulphate              .17 
Potassium  carbonate   40 

Potassium  sulphide   30 
Silver  chloride      (per  oz.)       .65 
Silver  nitrate    (per  oz.)       .45 
Sodium    bisulphite      10 
Sodium  carbonate  crystals   04 

Sodium  cyanide,  127-130%   35 
Sodium    hydrate      04 

Sodium  hyposulphite  (per  100  lbs.)     3.00 
Sodium  phosphate   14 
Tin   chloride      45 
Zinc   chloride      20 

Zinc    sulphate      08 
rrlre»     Per    Lh.    Unless    Otherwise     RIated. 

ANODES. 

Nickel      47  to  .52 
Cobalt         1.75  to  2.00 

Copper      22  to  .2.5 
Tin      45  to  .50 
Silver   55  to  .60 
Zinc      22  to  .25 

Priees    Per    Lb. 

PLATING  SUPPLIES. 

Polishing  wheels,  felt     1.50  to  1.75 
Polishing  wheels,  bullneck..  .80 
Emery  in  kegs   4Vi  to  .06 

Pumice,   ground       .05 
Emery  glue   15  to  .20 
Tripoli   composition   04  to  .06 
Crocus   composition      04  to  .06 
Emery  composition   05  to  .07 
Rouge,  silver     25  to  .50 
Rouge,  nickel  and  brass...     .15  to  .25 

Price*   Per   Lb. 
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Volume  XI\', 

The  General  Market  Conditions  and  Tendencies 
This  section  sets  forth  the  views  and  observations  of 

men  qualified  to  judge  the  outlook  and  with  whom  we 

are  in  close  touch  through    provincial    correspondents. 

Montreal,   Que.,    Sept.   27,   1915.— The 
recent  favorable  news  from  the  front  has 

liad  a  cheeriun-  eft'eet  in  l)usiness  circles 
and  will  assist  materially  in  stinnilatiui;- 
l)nsiness.  The  manufacture  of  shells  is 

proceerling-  in  a  satisfactory  manner, 
and  it  is  generally  believed  fhat  further 
contracts  will  be  placed  at  no  distant 

date.  The  manufacture  of  field  guns  is 

being  contemplated,  hut  mitliing  has 

been  done  beyond  making  preliminarv 
investi'zations.  A  committee  has  been 
apointed  to  hmk   into  the  nuitter. 

Steel 

Siteel,  as  usual,  is  still  holding  tlie 
central  position  in  the  market,  as  the 
demand,  both  for  bars  and  billets  is  still 

heavy.  The  demand  for  shells  seems  as 

urgent  as  ever  and  with  the  pros|)ect  of 

larger  shells  beiny-  manufactured  the 

steel  makers  will  be  kept  busy  for  som.' 
time  to  come.  With  the  possible  advent 

of"  gun  making  having  the  attention  ol 
the  Canadian  manufacturer,  the  steel  in- 

dustry will  necessarily  have  to  face  a 

new  problem  in  producing  the  rcipiircd 
raw   material. 

Pig  Iron 

Quotations  on  iiia-  iron  remain  firm. 
there  being  very  little  change  in  the  sit- 

uation. There  has  only  been  a  moderate 

turnover  during  the  week,  the  strength 

of  the  market  lieinn'  due  to  the  sales  al- 
ready made. 

Machine  Tools  and  Supplies 

The  machinei-y  outlook  for  the  week 
is  little  changed.  Deliveries  are  still 

very  backward  for  certain  tools,  espec- 

ially those  required  for  the  produc'ti(ui 
of    high-explosive    sihells. 

That  new  possibilities  for  the  machine 

tool  builder  are  becoming  evident,  is  the 
fact  that  steps  are  now  being  taken  to 

see  whait  can  be  done  in  the  making  of 
field  guns  for  the  Allied  Governments. 

The  manufacture  of  these  guns  would 
create  a  demand  for  new  and  heavier 

types  of  machine  tools  and  would  tax 

the  resources  of  the  tool  manufacturers. 

There  would  also  be  a  bigger  demand  fur 
small    tools   and    altachments. 

Metals 

Quotations  on  the  different  metals 

show  little  change  over  those  of  the  pre- 
vious week.  Prices  are  holdin^^  firm  ■with 

the  exception  of  antimony,  wliicli  shows 
a  slight  decline. 

Old  Materials 

Several  fluctuations  have  been  noticed 

in  the  scrap  prices  during  the  week.  The 

present  price  of  wrousbt  iron  scrap  is  |2 

per  lllO  lbs.  higher  than  a  week  ago; 
machinery  scrap  iron  shows  an  advance 

of  .$;^  and  sera])  zinc  .$2,  while  a  decline 

of  20  ])er  cent,  is  shown  in  heavy  lead. 

Toronto,  Ont.,  Sept.  28.— The  remark- 

able development  in  the  export  trade  of 
Canada  is  shown  in  the  returns  recently 

issued  by  the  Department  of  Trade  and 

Commerce.  In  Augnist  alone  the  export 
of  manufactured  goods  reached  a  total 

of  over  two  million  dollars,  practically 

double  that  of  the  corresponding  month 

last  year,  '{"his  heavy  increase  is  largely 
attrilmtable  to  the  heavy  output  of  war 

munitions.  The  returns  of  the  export 
trade  for  the  five  months  of  the  present 

fiscal  year  show  a  total  of  over  two  hun- 

dred million  dollars,  representins'  an  in- 
crease of  fifty  million  dollars.  The  value 

of  imported  goods  show^s  a  fallinu'  ofT  of 
about  four  million  dollars. 

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,  WinnipeT; 
Hormidas  Laporte,  Montreal:  A.  E. 
Kemp.  Toronto.  Thomas  Hilliard 
is  secretary,  and  the  commission 
headquarters  are  at  Ottawa. 

While  the  above  condition  is  distinctly 
beneficial  to  the  Dominion,  the  full  effect 

has  not  yet  begun  to  be  felt.  The  do- 

uu'stic  trade  is  still  comiiaratively  quiet, 

altlioujh  a  more  optimistic  spii-it  pre- 
vails in  business  circles.  Tliere  is.  uen- 

erally  s))eaking,  a  feelins-  of  roturnins' 
confidence,  due  to  the  large  <-i'ops  and 
encouraging  trade  returns. 

The  steel  trade  continues  very  active, 

due  to  the  heavy  demand  for  steel  fo'- 
munitions.  The  outlook  in  the  trade  was 
never  bettor.  The  demand  for  nmchine 

to(ds  has  fallen  off,  on  account  of  there 

being  no  new  orders  for  shells  placed 

I'eeently.  It  is,  however,  confidently  ex- 
pected that  there  will  be  a  revival  of 

business  at,  no  distant  date.  There  is 
little  of  interest  to  note  this  week  in  the 

metal  markets.  The  trade  is  awaitinu; 

developments  in  the  sterling  exchange 

sifuatiim.  The  scarcity  of  aluminum  is 

becoming  more  pronounced  and  i)rices 

have  made  a  sharp  advance.  .Ajiart  from 
this  the  markets  are  steadv.  , 

Steel  Market 

The  market  is  very  firm,  and  the  mills 
continue  to  do  big  business.  The  de- 

mand for  steel  for  munitions  is  so  great 
■  that  Canadian  firms  have  been  obliged 
'to  import  billets  and  steel  rounds  from 
the  States,  notwithstanding  the  fact  that 

some  of  these  concerns  have  recently  in- 
creased their  )iroducing  capacity.  Prices 

are  holding  very  firm,  and  an  advance  in 
bars  may  be  announced  at  any  time.  The 
demand  for  steel,  other  than  for  shells, 
and  export  trade,  is  light. 

The  high-speed  tool  steel  situation 
continues  to  cause  considerable  anxiety 
to  consumers  owing  to  scarcity  and  ad- 

vancing prices.  Stocks  are  getting  lower, 
and  the  demand  is  becoming  heavier.  The 

Vanadium  Alloys  Steel  Co.,  of  Pitts- 
burgh, announce  a  further  advance  of 

loc  per  pound,  wdiile  other  markers  have 

also  been  obliged  to  raise  their  prices. 

Makers  in  Sheffield,  England,  are  having- 
the  greatest  difficulty  in  supplying  their 
Canadian  customers  on  account  of  the 

lieavy  demand  in  the  home  market. 
Prices  of  galvanized  sheets  are  easier 

owing  to  the  downward  tendency  in  the 
spelter  market.  Sales  are  not  very  heavy, 

largely  due  to  the  mills  refusing  to  sell 
for  extended  delivery.  Prices  of  black 
slieets  are  firm,  and  there  is  a  tendency 
towards  higher  prices. 

Heavy  export  business  is  becoming  a 
more  dominant  factor  in  the  steel  trade 

in  the  States  than  at  any  time  since  the 

beginning  of  the  w-ar.  Large  orders  for 
bars  for  shells  are  being  placed  and  de- 

liveries are  running  into  next  year,  be- 

ing practically  unobtainable  this  year. 
Prices  are  very  firm,  and  the  market 

generally  has  an  upward  tendency.  There 
is  a  big  demand  for  billets,  and  prices 
are  naturally  advancing.  Bessemer  and 

open-hearth  billets  have  advanced  again, 

and  are  being  i|uoted  at  .'i<24..'i0  and  .$2.3 respectively. 

Pig  Iron 
There  is  practically  no  inqirovement 

in  the  foundry  |)ig  iron  situation,  and 

foundries  are  moving  cautiously  in  buy- 

ing for  future  requirements.  Prices 
have  advanced  and  Hamilton  and  Vic- 

toria brands  are  being  quoted  at  $20.50 

per  ton. 
Machine  Tools 

The  demand  for  new  tools  has  fallen 

off  considerably,  due  to  tlie  lack  of  new 

shell  orders,  and  also  the  dilTiculty  of 
ol)taining  new  machinery.  Makers  are 

in  a  sold-up  condition,  and  deliveries 
are  as  backward  as  e\('r.  This  situation 

has  resulted  in  a  demand  for  second- 

hand equipment,  although  even  in  this 
case  business  has  fallen  oiif  to  some  ex- 

tent. Inquiries  now  are  principally  for 
tools  for  making  shell  parts,  and  quite 

a  number  of  second-hand  tools  have  been 

sold  recentlv  for  nuikiuL;'  that  part  of  a 

shell  called  a  "Gaines." 
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Supplies 

lliisinc'ssi  t'oiiliruics  '.'.ind  niiil  prieos 

linn.  I'rices  of  liiu'li-siteed  steel  I'litters 
111  all  descriptions  have  been  withdrawn 

i>ii  account  of  the  ditHcnlty  in  obtaininir 
raw  material.  Boiler  and  structural 

rivets,  •'  |  in.  and  lartrer,  have  been  ad- 

vanced from  .•i';i.25  to  •!.'!. 75.  Solder,  half- 
and-half,  has  declined  Ic,  anil  is  now 
quoted  at  2:ic  per  pound. 

Metals 

The  markets  arc  lirni  and  prices 

steady,  with  the  exception  of  alumininn, 
nliicli  has  made  a  sharp  advance.  The 

entire  market  is  awaitiny:  tlie  outcome  of 
tile  loan  nciiotiatioiKs  now  beinir  carried 

(m  between  representatives  of  tiie  Brit- 
ish and  Frencii  (lovernments  and  Am- 

erican Hnancial  interests  in  Xew  York. 

The  market  is  beinsr  affected  by  the  ster- 

ling exchang:e  situation,  and  it  is  frener- 
ally  believed  that  the  situation  will  im- 

prove considerably  if  the  price  of  the 

Ijound  sterling  rises  to  a  more  normal 
basis.  Business  conditions  locally  are 

unchauired,  the  i>rincipai  demand  bein-r 
for  metals  for  munitions. 

Tin. — The  market  is  tirni,  with  an  up- 

ward tendency  in  London.  There  is,  how- 
ever, comparatively  little  interest  beini; 

shown  in  either  si)ot  or  future  de- 
liveries. The  market  is  beinsr  adversei.v 

affected  by  the  sterling  exchange  situa- 
tion. Local  cpiotations  are  unehan<re<l  at 

.'iflc  per  i)ound. 
Copper. — The  market  is  still  awaitinsr 

the  bi<>-  bu.vinjr  movement,  which  showed 
some  evidence  of  startinir  about  three 

weeks  au:c).  Production  of  copper  at  the 

present  rate  is  lieiieved  to  be  in  excess 
of  consumption,  and  hence  it  is  believed 

that  buyers  of  the  metal  are  better  able 

to  hold  off  and  purchase  only  for  imme- 
diate needs  than  they  were  a  few  months 

back,  owing  to  tlie  heavy  demand  for 

copper  for  munitions.  There  is  every 

]irobability  of  an  increase  in  consump- 
tion when  the  sterlins;  exchange  situa- 
tion improves.  Quotations  for  copper 

locally  are  nnehansred  at  19e  per  pound. 

Spelter. — The  market  is  stronger  with 

the  possibility  of  liiglier  prices.  Con- 
sumers are  taking  more  interest  in  spot 

and  near-by  positions,  but  the  demand  is 
not  heavy.  Quotations  are  unchanged  at 
18c  per  pound. 

Lead. — The  market  is  firm  and  un- 

changed. Tlie  '-Trust"  price  of  $4.50 
New  York  is  being  maintained,  and  it  is 

genenillv  believed  that  this  will  bold 
steady  for  some  time.  Local  quotations 

arc  wiuhaimed  at  fi^^c  j>er  pound. 
Antimony. — The  market  is  dull  and 

featureless.  Quotations  are  unchanged 
:it  It5i    per  pound. 

Aluminvun. — Supplies  of  this  metal 
are  becoming  more  difficult  to  obtain, 

and  with  an  increasing'  deiuand  the  sit- 

iiatinn  may  be  said  to  be  acute.     Quota- 

tions   have    advanced    13c,    and    arc    en- 
tirely uiiniiiial  at  55c  per  pound. 

St.  John,  N.B.,  Sept.  25. — Local  in- 
dustrial conditions  continue  to  be  satis- 

factory, the  only  effects  uf  the  war  so 
far  as  can  be  noticed,  being  the  absence 

of  new  buildin*.;  enterprises,  though  as 
regards  the  volume  of  trade  with  most 

houses  it  goes  along  in  a  steady  and  en- 
couraging manner.  Collections  through- 

out the  province  are  fair.  The  lumber- 
ing season  has  been  better  than  was  gen- 

erally anticipated  last  spring.  Fishing, 
iiarticularly  along  the  North  Shore,  has 

been  exceptionally  good,  and  except  in 
some  <piarters,  the  crops  have  been  well 

up  to  the  standard.  Thus  it  follows  that 
manufacturers  are  Hnding  at  least  a 

good  home  market,  and  few  complaints 
are  heard  as  to  the  falling  off  of  business. 

It  is  not  so  good,  of  course,  as  if  there 

liad  been  no  war.  but  all  tliinus  consid- 

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. 

ered  there  i.-,  iiu  rcii.-MUi  li>  >;riiiiil)U'.  Tiie 
orders  for  war  supplies  have  also  been 

an  important  factor  in  Maritime  Pro- 
vince towns  and  cities,  and  have  helpeil 

Id  keep  many  men  employefl.  There  pro- 
mises to  be  considerable  shipping  from 

llalifa.v  and  St.  .Tohn  this  winter,  and 

at  the  latter  port  the  C.  P.  R.  are  now 
seekin<j  extra   accommodation. 

\  new  flour  mill  is  to  be  built  at  New- 

castle, N.B.,  to  cost  in  the  vicinity  of 

.'f(),5((0.  Its  capacity  will  be  one  barrel 
an  hour.  Tlic  matter  has  been  decided 

upon  favorably  by  the  Board  of  Trade, 
and  a  committee  composed  of  Hon.  .Tohn 

Morrissy,  Secretary  E.  A.  McCurdy  and 
John  Betts  have  been  appointed  to  look 

into  the  matter  and  report  back.  About 
fifteen  million  feet  of  lumber  on  the  dock 

yard  of  the  Bathurst  Lumber  Co.  at 
Bathurst,  N.B.,  were  destroyed  in  a  fire 

there  this  week.  The  luuiber  was  valued 

lit  .fJSO.OlM),  wiiieh  was  well  covered  by 
insurance. 

The  exjiectation  is  that  early  in  Oc- 
tober the  street  cars  will  be  crossing  the 

new  spandril  arch  bridge  across  the  Re- 

versing Falls,  St.  John,  N.B.,  just  re- 

cently completed.  A  diamond  crossing 
has  been  ordereil  and  the  plans  are 

about  Completed.  The  old  Suspension 
Bridge  lias  been  dismantled  and  removed 

by  men  under  Contractor  McVey.  The 

granite  blocks  are  being  taken  to  Monc- 
ton  for  use  in  t!:e  new  bridge  there.  The 

death  of  a  well-known  business  man  <if 

St.  John  occurred  this  week  in  the  per- 
son of  Frank  H.  Foster,  ai;ed  02  years. 

He  W!is  secretary-treasurer  of  the  Can- 
ada Brush  Co.,  of  St.  John  and  had 

been  one  of  its  promoters.  Mr.  Foster 
was  also  head  of  the  wholesale  firm  of 

Foster  &  Co.  He  was  particularly  well 
known  throughout  Kastern  Caimda  and 

very   liighly   respected. 

-#   A  POSSIBLE   STEEL  FAMINE 

Till-;    First     National    Bank    of    Boston, 
Mass.,  in  a  recent  letter,  says: — 
"Altliough  a  brand  new  furnace  may 

be  blown  in  here  and  there,  it  takes  a 

year  or  two  to  make  a  general  increase 

in  steel-making  capacity.  This  question 
is  being  discussed  because  authorities  in 
the  trade  announce  that  the  steel  in- 

dustry is  running  almost  at  capacity — 
that  it  is  from  60  to  !I0  days  behind  in 
deliveries,  esi)ecially  on  bars,  and  that  it 

is  sold  out  tlirough  1915  witli  contracts 
■  'ITering  for  191G.  It  is  even  hinted  that 

;i  famine  in  steel  will  devdop  in  191(i  if 
tlie  present  trend  continues.  Moreover, 

It  is  pointed  out  that  the  railroads  have 
not  been  in  the  market  for  equipment 

-iiice  IflOfi;  and  that  they  will  be  driven 
ill  by  the  existing  activity  and  Ibis  time 

for  heavier  equipment  than  bos  ever 

been  known.  For  example,  the  Penn.syl- 
vania  is  ordering  a  14(l,0t)0-pound 

'  Dreadnought '  f rei'j:ht  car^thc  heavi- 
est ever  constructed,  which  will  necessi- 

tate cither  all  steel  wheels  or  a  fi-wheel 
truck,  and  may  ultimately  lead  to  a 
heavier  rail,  heavier  trestle,  and  freer 

use  of  heavier  steel  throu'.rbout.  Buying 

of  this  I'liaracter  by  the  railroads  iniirht 
prolong'  the  revival  in  steel  over  years. 

"Analysis  of  the  steel  trade  shows  a 
somewhat  peculiar  condition.  At  the 
bottom  of  the  boom  is.  of  course,  the 

war  orders.  If  is  probable  that  export 

biisiMe.«s  in  steel  takes  up  from  40  (o  60 

per  cent,  of  present  production.  Domes- 
tic business  latrs:  car  building  is  com- 

paratively lisrht  as  yet;  new  construction 

of  buildin;.'S  requiring  structural  .steel  is 
sub-normal :  and  only  a  few  more  rails 

have  been  bous-ht  in  1915  than  in  1914. 
The  automobile  industry  is  about  the 

onlv  domestic  consuming  steel  line  which 
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is  t'lilly  aetive.  Despite  the  lack  of 
domestic  steel  consumption,  tlie  trade  is 

reported  full  and  sold  out.  On  the  basis 
of  contracts  received,  the  steel  trade  is 

probably  sold  out  as  stated,  but  October 
is  awaited  as  the  test  month  of  the 

genuineness  of  the  boom  as  regards 

specitications  and  production — March 
and  October  beina-  the  best  steel  months 

of  the  vear. " 
  ®— 

CANADA'S  TRADE  STATEMENT 

A  FAN'OKABLE  showing  is  made  in 
Canada's  trade  statement  for  August 
and  for  the  five  months  of  the  fiscal 

year  ended  with  that  month.  The  total 
trade  in  merchandise  in  August  was 

|S1,92(),!176  against  i<7.5.901,335  in  the 

corresponding  month,  an  increase  of  six 
million.  In  the  five  months  of  the  fiscal 

year  the  aggregate  was  $375,824,612,  as 
against  .$364,197,801,  an  increase  of 
eleven  millions.    Imports  in  August  were 

$40,832,822,  a  falling  off  of  four  millions 
and  exports  $41,094,154,  an  increase  of 
ten  millions.  Total  imports  in  the  five 

months  were  .$175,562,199,  a  decrease 

of  forty  millions,  while  the  exports  were 

$200,262,413,  an  increase  of  fifty  mil- 
lions. 

Various  Exports 

The  export  of  manufactured  goods  in 
August  was  $10,690,464,  practically 

double  that  of  last  year,  while  for  the 
five  months  they  were  $62,231,845,  as 

against  '$36,728,965.  Tiie  marked  in- 
crease is  largely  attributable  to  the 

heavy  output  of  war  munitions. 

Agricultural  exports  in  August  to- 
talled $6,895,726,  a  falling  off  of  half  a 

million,  while  for  the  five  months  do- 
mestic agTicultural  exports  were  $48,- 

207,048,  a  decrease  of  two  millions. 

Mineral  exports  totalling  $6,090370 

increased  in  August  by  a  million  and  a 
half   and   in    the   five    months    bv    three 

millions.  Animals  and  animal  products 

likewise  show  an  increase.  In  August 

the  total  was  .$9,193,103.  Forest  pro- 

ducts exported  in  August  were  $5,846,- 
890,  an  increase  of  a  million  and  a  half. 

In  the  five  months  the  total  was  slightly 

over  twenty-two  millions,  an  increase 
of  three  millions. 

Duty  Collected 

The  total  duty  collected  in  August  was 

$8,431,565,  an  increase  of  $70,000  over 

August  of  last  year,  while  for  the  five 

montlis  it  aggregated  $.36,514,037,  a  de- 
crease of  $300,000. 

It  is  apparent  that  the  extra  duties, 

designed  to  keep  the  revenue  abreast  of 

the  ante-bellum  period  are  accomplish- 
ing that  purpose. 

  ©   
The  Dominion  Stamping  Co,.  Walker- 

ville,  Ont.,  will  in  future  be  known  as 
the  Dominion  Forge  and  Stamping  Co. 

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  he  kept  supplied  with  catalogues,  price  lista 

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. 

CANADIAN  TRADE  COMMISSIONERS. 

Argentine   Republic. 
H.  R.   Poussette,  278  Balcarce,  Buenos  Aires.     Cable  Address, 

Canadian. 

Australasia. 
D.   H.   Hoss,   Stock  Exchange  Building,   Melbourne,   Cable  ad- 

dress,  Canadian. 
British    Wrst    ludles. 

B.    H.   e.,    Flood,    Bridgetown,    Barbadoes,    agent    also    tor    the 
Bermudas  and  British  Guiana.     Cable  address.  Canadian. 

Chloa. 
J.    W.    Ross,    6    Kluliiang    Road,    Shanghai.      Cable    Address 

Cancoma. 
Cuba. 

Acting    Trade    Commissioner,    Lonja    del    Comercio,    Apartado 
IKK),   Havana.     Cable   adijress,   Cantracom. 

France. 

Phlllipe    R»y,    Commissioner    General,    17    and    19    Boulevard 
des  Ca-puclnes,  Paris.     Cable  address,  Stadacona 

Japaa. 
Q.    B.,    Johnson,    P.O.    Box    109,    Yokohama.      Cable    Address, 

Canadian. 
Holland. 

J.    T.    Lithgow,    Zuldblaak,    26,    Rotterdam.      Cable    address, 
Watermiii. 

Newfoundland. 

W.    B.    Nicholson,   Bank   of   Montreal    Building,    Water  Street, 
St.  John's.     Cable  address,  Canadian. 

New   Zealand. 

W.    A.,   Beddoe,    Union    Buildings,    Customs    Street,    Auckland. 
Cable  address,   Canadian. 

South   Africa. 
W.    J.    Egan,    Norwich    Union    Buildings,    Cape    Town, 

address,   Cantracom. Cable 

United    KinKdom. 

E.  de  B.   Arnaud,   Sun   Building,   Clare  Street,   Bristol.     Cable 
address,    Canadian. 

J.  E.  Ray,  Central  House,  Birmingham.  Cable  address,  Can- adian., 

Acting  Trade  Commissioner,  North  British  Building  East 
Parade,   Leeds.     Cable  address,   Canadian. 

F.  A.  C.  Blrkerdlke,  Canada  Chambers,  36  Spring  Gardens, 
Manchester.      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. 

CANADIAN  COMMERCIAL  AGENTS. 

British    West    Indies. 

Edgar  Tripp,   Port   of  Spain,   Trinidad.     Cable  address,   Can- adian. 
R.  H.  Curry,  Nassau,  Bahamas. 

Colombia. 

A.  B.  Bockwlth,  c-o  Tracey  HmoB,  Medeilln.  Colombia.     Cables 
to   Marmato,   Colombia.     Cable  address.   Canadian. 

Cable 

Norway   and    Denmark. 

C.  B.   Sontum,   Grubbeged    No.   4,   Christiana,   Norway. 
address,   Sontums 

Soatb  Africa. 

D.  M.    McKlbbin,    Parker,   Wood   &   Co.,   Bnlldlnffs,    P.O.   Box 
559,  Johannesi>urg. 

E.  J.    Wllkinscn,   Durban,   41  St-  Andirew's  Buildings,   Durb«n, 
Natal. 

CANADIAN  HIGH   COMMISSIONER'S  OFFICE. 

United  KIncriom. 
W.   L.   GrUfith,  Secretary,   17   Victoria  Street.   London,   S.W.,   England. 
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CA  N  AD  1  A  N    M  A  CHINK  It  V 

oil 

TLEA.R.WILUAMS  MACHINERY  CO., l™ 
J.  ST.JOHN.N.B.      TORONTO  Wl  N  N I  PEC         V  A  N  COU  VE  R  \ 

Canada  !s  Lea  din  g  Ma  chin  ery  Ho  us  e 

THE  BOYD  SINGLE   PURPOSE   HORIZONTAL   DRILL  FOR 
DRILLING  18-POUNDER  HIGH  EXPLOSIVE  BILLETS 

Simple  in  operatiou, 

rigidly  built,  does  not 
ri'<|uire  an  expert.  Hille: 
can  be  placed  in  posi- 

tion, drilled  and  re- 
moved in  four  minutes. 

There  arc  no  drill  ehips 
to  remove  after  the 

ii|iir;ition  is  I'ompleted. 
Eequires  less  than  half 
the  power  of  the  ordin- 

ary  Heavy  Duty   Drill. 
Write   for   full 
information. 

Prompt   shipment. 

MANUFACTURED  BY 

GRAHAM   BOYD   &  CO. 
100   Front   St.   E.,   TORONTO 

SALES  AGENTS: 

The  A.  R.  Williams  Machinery 
Company,  Limited 
Toronto,  Ontario 

IF  IT'S  MACHINERY— WRITE  "WILLIAMS'' 
/V/y/W/Wzv/V/V/V/V/W/V/V/y^^^^^ SOTCCgcgggg^^g^Qg^^gBOTs^^Q^gO'Scws^^^o^^oa 

DON'T  WASTE  TIME  PUZZLING  OVER 
YOUR  TAPPING  PROPOSITION 

Submit    it    to    us,   and    our    Experts    will    tell    you    how    it    can    be    done 
TO   YOUR    BEST    ADVANTAGE 

Geometric  Collapsing  Taps  are  arranged  t(.r  all  dosses  of  thread  tapping  above 
34-inch  diameter.  Kigid  while  tapping,  but  collapse  the  chasers  when  the  required 
depth  is  reached.  Can  be  fitted  to  screw 
macliino  or  turret  lathe,  also  to  live 

spindle,  such  as  a  drill  press. 

Let  us  send  our  booklet  describing 
these  Geometric  Collapsing  Taps  in  a 

general  way,  or,  with  your  specifica- 
tions at  hand,  we  will  describe  your 

Tap  in  particular. 

The  Geometric  Tool  Company 
New  Haven,   Conn.,   U.S.A. 

Canadian  Agents  :     Williams  &  Wilson,  Ltd..  Montreal. 

The  A.  R.  Williams  Machinery  Co.,  Ltd.    Toronto,  Geometric    Collapsing   Tap,    Class    "N-L,"    Equipped    with 
Winnipeg  and   St.  John,    N  B.  Chasers  for   Plug   Tapping. 
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INDUSTRIAL  \  CONSTRUCTION  NEWS 
Establishment  or  Enlargement  of  Factories,  Mills,  Power  Plants,  Etc.;  Construc- 

tion   of    Railways,     Bridges,    Etc.;     Municipal    Undertakings;     Mining    News. 

Engineering 
Mount  Brydges,  Ont. — The  Crow 

Motor  Co.  plans  a  factory  to  manufac- 
ture automobile  motors,  to  cost  $10,000. 

Medicine  Hat,  Alta. — The  Medicine 
Hat  Pump  &  Brass  Mfg.  Co.  is  in  the 
market  for  three  new  lathes,  14  to  18  in., 
for  immediate  delivery. 

Eustis,  Que. — The  Eustis  Mining  Co. 

will  rebuild  their  mill,  which  was  re- 

cently destroyed  by  fire.  The  cost  is 

estim'ated  at  about  $85,000. 

Electrical 
St.  Hilaire,  Que. — The  Century  Elec- 

tric Co.,  of  Montreal,  will  install  an 
electrical  transmission  system  for  the 
town. 

Weston,  Ont. — Etobicoke  township 

has  agreed  to  all  the  conditions  laid 

down  by  the  Weston  Hydro-Electric 
Commission  for  the  lighting  of,  Thistle- 
ton,  and  tlip  work  is  to  go  on -at  once. 

Chesley,  Ont. — The  ratepayers  last 

Monday  voted  in  favor  of  the  Hydro  by- 
law, which  passed  by  a  large  majority. 

The  power  will  be  turned  on  about 
Christmas,  and  it  will  come  from 
Eugenia  Falls. 

Toronto,  Ont. — Arrangements  have 
been  made  between  the  Mimieo  Power 
Co.  and  the  Etobicoke  Township  Council 
which  will  result  in  the  extending  of  the 

system  to  Humber  Bay.  At  a  cost  of 
about  $1,500,  a  line  will  be  run  along 
George  and  Church  Streets,  following 
the  request  of  the  citizens  who  desire  to 
become  Hydro  customers. 

London,  Ont. — Work  on  the  new  street 
lighting  system  which  the  utilities  board 
will  give  to  tlie  city  out  of  its  surplus 
funds  has  already  commenced,  and  it  is 
expected  that  the  2,400  new  lamps  will 
be  installed  in  the  course  of  about  six 
months.  General  Manager  Bivchanan 
states  that  the  new  lights  will  be  150 
c.p.  instead  of  75,  as  at  present. 

Municipal 
Verdun,  Que. — The  council  have  de- 

cided to  make  an  extension  to  the  36-in. 
intake  pipe. 

Cranton,  Ont. — -The  town  council  pro- 
poses lo  install  a  hydro-electric  system 

at  a  cost  of  $5,000. 

Owen  Sound,  Ont. — Tlie  town  council 
contem|)late  making  extensions  to  the 
waterworks  system. 

Petrolea,  Ont. — The  town  council  will 
take  over  the  Petrolea  Utilities  Co. 

power  ]ilant  at  $15,000. 

Crediton,  Ont. — The  council  contem- 
plates the  installation  of  a  power  distri- 
bution  and   lighting  system. 

Perth,  Ont. — The  Canadian  Electric 
and  Water  Power  Co.  are  in  the  market 

for  cast  iron  pipes  and  specials. 

EQUIPMENT     FOR     AUS- 
TRALIAN RAILWAYS. 

Tender  forms,  specifications  and 
drawings  have  been  forwarded  by 

Commissioner  D.  H.  Ross,  Mel- 
bourne, for  equipment  required  by 

the  Victorian  and  Queensland  Gov- 
ernment Railways.  These  tender 

forms  wiU  be  open  to  the  inspec- 
tion of  Canadian  manufacturers 

when  received  at  the  Department 
of  Trade  and  Commerce,  Ottawa 
(refer  File  No.  1435).  Particulars 
of  the  requirements,  together  with 
the  date  on  which  the  tenders  close 
at  Melbourne  are  briefly  outlined 

thus: — 
Victorian  Railways. 

No.  2a,410.  November  24.-2 
duplex  boiler  feed  pumps  as  speci- 
fied. 

No.  29,421.  November  24.— 750 
sq.  yds.  compressed  felt  as  speci- 

fied. Queensland  Railways. 
Tenders  close  at  the  office  of  the 

Queensland  Railways,  Brisbane,  on 

November  2,  1915,  for  10—30,000 
gallons  conical  wrought  iron  tanks. 

The  departure  of  mails  from 
Vancouver    are    indicated    thus: 
From  Vancouver,  October  27, 

due  at  Melbourne  on  November  20. 

Rosthern,  Sask. — Tlie  town  conncil 
will  call  for  tenders  shortly  for  the 
supply  of  a  fire  engine,  hose,  etc. 

Ridgetown,  Ont. — It  is  proposed  to  in- 
stall an  ornamental  street  lighting  sys- 
tem here  in  connection  with  the  new 

hydro  system. 

Port  Dover,  Ont. — The  town  council 
have  decided  to  build  a  new  pumping 

plant.  James  St.  Pierre,  Bear  Line, 
Ont.,  is  the  commissioner. 

Owen  Sound,  Ont. — The  town  council 

have  authorized  a  $16,000  debenture  is- 
sue to  cover  the  cost  of  waterworks  ex- 

tensions. Cast  iron  pii^e  will  be  re- 

quired. Dorchester,  Ont. — The  construction  of 
gas  uuiins  and  connections  in  this  town 

is  being  considered  by  the  Southern  On- 
tario Gas  Co.,  St.  Thomas,  Ont.  F.  B. 

Tomb,   London,  is  manager. 

Markham,  Ont. — Property  owners,  by 

a  majority  of  49,  last  Monday,  voted  in 
favor  of  the  plan  of  waterworks  exten- 

sion drawn  up  by  Engineer  E.  A.  James. 
The  cost  of  the  work  is  about  $20,000. 

Lumsden,  Ont. — The  town  council  are 
negotiating  with  the  local  electric  light 

company  to  purchase  the  plant  in  opera- 
tion here.  The  question  will  be  referred 

to  tlie  ratepayers  before  the  deal  is  com- 

pleted. Hamilton,  Ont. — Preliminary  steps 
have  been  taken  by  the  Board  of  Control 
to  spend  $35,000  on  draining  of  all  tlie 

low-lying  territoi'y  in  the  north-east  end 
of  the  city,  below  the  .Jockey  Chib 

ground. 
Windsor,  Ont. — If  the  recommenda- 

tion made  l)y  tlie  lire  committee  is  ap- 
proved by  the  city  council,  apparatus  of 

a  total  value  of  $11,000  will  be  added  to- 
the  equipment  of  the  fire  department. 
Tenders  will  shortly  be  asked  for  the 
contract  of  supplying  Windsor  with  a 
new  tractor  and  motor  service  truck. 

Port  Colborne,  Ont. — A  by-law  to 
authorize  an  agreement  with  the  Ontario 
Power  Co.  of  Niagara  Falls,  Ont.,  to 

supply  power  to  Port  Colborne  and 
Humberstone  for  a  term  of  five  years, 
was  voted  on  recently  and  carried  in 
Port  Colborne,  124  for  and  59  against, 
and  at  Humberstone  104  for  and  7 

against. 
St.  Catharines,  Ont. — The  ratepayers 

on  8epteiiii)er  21,  by  an  almost  unani- 
mous vote  carried  a  by-law  granting  a 

franchise  for  20  years  to  the  Relief  Gas 

Co.,  which  will  supply  natural  gas  whole- 
sale to  the  municipal  system.  The  city 

purchases  the  gas  at  25  cents  per  thous- 
and feet,  and  will  distribute  it  to  con- 

sumers at  an  estimated  cost  of  35  cents- 
per  thousand  feet. 

Sarnia,  Ont. — .V  recommendation  that 

the  City  Council  negotiate   for  the  pur- 

chase of  the  present  electrical  plant  for- 
$192,000.    and    submit    a    by-law    to    the- 
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^^T^  Ills  F.mbicm  is  ra[iicil\  becoming  one  of  the  most 
-^  vvidc'K  known  trade-marks  on  this  continent;  but 

even  though  it  behcd  the  earth,  it  could  not  stand 

more  staunchly  than  it  does  to-day  tor  the  business 

princifiles  iinder]\  ing  j-M  lU-sponsibilir\ . 

J-M  Ferro  Compound  saves  many  a  casting  from 
the  scrap  pile  and  cuts  down  re-melting  costs 

.J-M  KeiTo  Com])Hiiii(l  makes  many  a  casting,  big 
or  little,  lit  to  soul  diit  that  would  otlierwise  be 

sci'ai)i)ed  and  melted  foi-  re-eastin<^  on  aeeonnt  of 
hlow-holes,  sand  holes,  etc. 

.I-.M  Ferro  Compound  is  a  chemical  iron  cement 
that  becomes,  when  dry,  a  paj-t  of  the  casting  itself 
and  So  acts  as  a  permanent  repair. 

It  fills  up  sand  holes  and  other  defects  permanent- 
ly.    It  eannof  dry  up  and  fall  out. 

J-.M  l-'en-n  ( 'uiii|Miiiiid  is  mixed  with  water,  ap- 
plied with  a  trowel  .iiid  hai'deiis  in  a  few  hours.  It  can  then  lie  finished  with  a 

file  or  emery  wheel,  and  as  it  is  the  same  color  as  the  castini;-,  its  presence  can never  be  detected. 

Its  cost  per  castin,u  is  insi.i;nificant,  but   the  sum  of  its  savings  is  an  important 
item  ill  every  foundry  or  machine  shop  business. 

Ask  our  Nearest  Branch  for  Descriptive  Literature  of  Applica- 
tions.  Uses,  etc.,  and  let  us  Quote    You   Prices  and  Dixcounts. 

J-M  Permanite — the  Packing  that  has  won 
its  way  on  performance 

J-M  Permanite  is  a  handy  -lit'i'i  Ih'i'mii.^i-  ii  is  equally  cliiciciii  r,i[  wel  nv 
dry  joints.  It  ha.s  no  re.-jiect  for  ifniperatiire  or  pressure,  nor  is  it 
affected  by  ammonia,  acid.*  or  alkali. 

Then,  too,  it  stays  where  it's  put.  It  due*  ii<>i  cuinjircss  under  any 
stress;  in  fact  it  expands  under  workinsi  conditions.  iii;ikinu  liyht 
joints  tighter. 

J-M  Permanite  is  very  liiiht  in  weight.  Wiicn  the  .I-.M  ."saicsniiin 

suggests  J-M  Permanite.  say.  "ril  try  it  once." 
We  are  willing  to  let  it  cimv  ince  you  on  the  job. 

i^ 

J-M  Permanite 

The  Canadian  H.  W.  Johns-Manville  Co.,  Ltd, 
Manufacturers  of  .Asbestos  Roofings  ;  Pipe  Coverincs ;   Packings ;  Mastic  Flooring  : 
Conduit:      Stack    Lining;      Fireproof    Paint:      Fire    Extinguishers;     Fuses;    etc. 

TORONTO  MONTREAL  WINNIPEG  VANCOUVER 

//  what  you  want  is  not  advertised  in  th'-^  i.s.sur  cun.iiilt  Hit  Unijri.-i  Diitrinrj  at  the  back. 
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Rumely-Wachs  Machinery  Co. 
121   N.  JCFFERSON  ST. 

CHICAGO  ILLINOIS 

A  Few  of  Our  Second-Hand  Tools  in 

Stock  for  Immediate  Delivery: 

LATHES 

15"  X    6'  Von  Wyck. 
16"  X    6'  Porter. 
IS"  X  12'  Blaisdell. 
20"  X  10'  Fifield. 
•>\"  X     S'  Sherman. 
3B"  X  16'  Fifield. 

TURRET  LATHES  and  SCREW 
MACHINES 

I'ratt  &   Whitney  No.  1  Screw  Mach. 
Gurvin    y."    Screw    .Machine. 
I'earsou    1%"    Screw    .Macliiiie. 
Cleveland    1"    Automatic    (ti). 
Cleveland    I'/j"    .\utomatic. 
Cleveland   L'l/i"   -Vutomatic   (2). 
Acme    %"   .\utomatlc. 
Lodge  &   Davis  IS"   Monitor. 
Uisholt   24"    .Manufacturers'    Turret. 

PLANERS  AND  SHAPERS 

aO"  X  36"  X     S'  American,    2    heads. 
3B"  X  35"  X  15'   Powell,   2    heads. 
14"  Gould  &   Eberhardt  Crank. 
15"  Heudey  Tool   Itoom. 
lU"  Stockbridge  Crank   P.D.F. 
21"  Averbeck  B.G.  Crank. 

DRILL  PRESSES 

20"  .Miscellaneous   Makes    (20). 
L'l"  Ciiiciunatl  (2). 
2214"    Barnes. 
■IK,"  Sibley   &   Ware. 
2b"  Barnes. 
2f>"  Sibley    &   Ware. 
31"  Barnes. 
Avey  2-spindle  ball-bearing. 
Bausch    No.  10,  16"   Cluster. 
Andrews    6-spindle,    adjustable. 
Blckford   3%'    Plain    Radial. 
Prentice  5'    Plain    Radial. 

MILLING  MACHINES 

No.  3  Fox  Hand  and  Power. 
No.  0  LeBlond,  plain. 
No.  2    Owen,  plain. 
No.  3  Pratt  &  Whitney,   plain. 
No.  3-A  Owen   Universal. 
No.  4  Becker  Vertical. 
Becker  No.  7  Lincoln. 
Phoenix    No.   1    Lincoln. 

PRESSES 

Bliss    No.    18   o.b.l. 
Bliss    No.    19    o.b.l. 
Bliss    No.    42    o.b.l 
llnckford   No.  2  o.b.l. 
American    Can    No.   3  o.b.l. 
Walsh    No.   4    o.b.l. 
American    Can.    No.   4%    o.b.l. 
Bauroth    No.  5  o.b.l. 
Bliss  No.  6n-N  Double  Acting. 
Adrlance   No.   12-A   Double   Acting. 
Toledo  No.  14  Horning. 
Toledo   No.  !)4-A   Double  Crank. 

MISCELLANEOUS 

Bullard   42"  Boring   Mill. 
Newark    No.    2-.\    Auto   Gear    Cutter. 
I.andlB   12   x   42"   Plain   Grinder. 
Glsholt    Universal    Tool    Room    Grinder. 

Acme    1V4"    Bolt    Cutter. 
Acme    l^h"    Bolt    Cutter. 
No.   2   and    No.   3    .M.    *    M.    Keysenters 
No.    3    Baker    Keyseater    with     rotary 

table. 

ratepayers  regarding  the  immediate  in- 
stallation of  hydro  was  made  at  a  spe- 

cial meeting  of  the  council  on  September 

•22  by  Jlessrs.  J.  J.  Jeffery  and  L.  F. 

Jeffery,  engineers,  of  Toronto.  The  coun- 
cil decided  to  act  on  the  advice  and  will 

take  delinite  action  at  the  ne.xt  meeting. 

General    Industrial 
Brantford,  Ont. — The  Concrete  Post 

Co.  has  secured  a  site  at  Winnipeg, 

Man.,  anil  will  erect  a  factory. 

Georgetown,  Ont. — The  Glass  Garden 
Builders  ]ir(ip(ise  establishing  a  factory 
here  for  building  greenhouses,  etc. 

Wallaceburg,  Ont. — iVn  addition  is  lie- 

iug  built  til  tlic  Wallaceburg  (.'ut  Glass 
Works.  A.  Gregory,  Dresden,  Ont.,  is 
the  contractor. 

Renfrew,  Ont. — Fire,  on  September 
2U,  destroyed  the  flour  mill  at  Pakenham 
owned  and  operated  by  the  Renfrew 

l-'lour  .Mills  Co.  The  mill,  which  was  a 
stone  structure  and  modern  in  every 

way,  was  totally  destroyed.  The  elevator 
and  otflce  was  also  burned. 

Woodstock,  N.B. — Representatives  of 
the  Potato  Products  Co.,  of  Belleville, 

Ont.,  have  been  looking  over  the  ground 
in  connection  with  the  establishment  of 
a  business  for  the  mannfaeture  of 

standi,  potato  flour  and  dried  potatoes. 
1>.  G.  Graham,  of  Belleville,  is  the  head 
of  the  luisiness. 

Wallaceburg,  Ont. — The  Dominion 
Sugar  Go.  is  ready  to  start  the  erection 

of  a  tnillion-doUar  sugar  factory  in 
Chatham,  and  the  only  thing  that  is 

holding  them  up  is  the  question  of  get- 

ling  two  railway  spurs  into  their  pro- 
jjcrty,  one  from  the  Grand  Trunk  and 
the  other  from  the  C.  P.  R. 

Tenders 
The  Pas,  Man. — Tenders  will  be  re- 

ceived lip  to  October  5  for  the  supply 

and  delivery  of  cast  iron  or  steel  water 

pipe  and  specials,  also  fire  hydrants  and 
valves.  Particulars  may  be  obtained 

from  the  resident  engineer's  office,  or 
Irmn  Murphy  &  Underwood,  engineers, 
Saskatoon,  Sask. 

St.  Lambert,  Que. — Tenders  will  be  re- 

ceived up  to  October  4,  1915,  for  the  in- 
stallation of  42  lamp  standards  complete 

with  aliout  (i.500  feet  of  duplex  under- 
ground cable  terminals,  etc.  Plans  may 

be  seen,  specifications  and  tender  form 

had  on  application  at  the  ofllce  of  town 
engineer    E.    D.    Driukwater. 

Orillia,  Ont. — Tenders  will  be  received 
until  Oildlier  7  for  miscellaneous  .iron 

work,     heating,     plumbing    and    electric 

wiring  in  connection  with  the  rebuilding 

of  the  Municipal  Buildings.  Particulars 
may  be  obtained  from  the  town  clerk, 
Orillia,  or  from  the  architects,  Burke, 

Horwood  i*t  White,  Toronto. 

Toronto,  Ont — Tenders  will  be  re- 
ceived, addressed  to  the  chairman. 

Board  of  Control,  up  to  Tuesday,  Octo- 
ber 12,  1915,  for  the  construction  and 

delivery  of  36-inch  stop  valves,  valve 

operating  mechanism  and  special  cast- 

ings, for  main  pumping  station.  Speci- 
fications and  forms  of  tender  may  be  ob- 

tained at  the  Works  Department,  Room 

12.  City -Hall. 

Ste.  Martins,  Que. — Tenders  will  be 

ic(  eived  by  the  Municipal  Council  of  the 

Parish  of  Ste.  Martine,  County  of  Chat- 

ealiguay,  up  to  the  4th  of  October  ne.xt 
for  the"  construction  of  a  steel  bridge,  85 
feet  span,  on  concrete  abutments,  at  the 
outlet  of  the  Beau  River,  in  this  parish, 

according  to  plans  and  specifications  to 
be  seen  at  office  of  the  undersigned.  Nap. 

Mallette,   secretary-treasurer. 

Ottawa,  Ont.— Tenders  will  be  re- 
ceived until  Tuesday,  .September  28, 

1915,  for  one  (1.)  motor  generator  set. 
one  (1)  induction  motor,  three  (3) 

1  lower  transformers  and  switchboard  ap- 

jiarafus  to  be  delivered  at  the  Govern- 
ment Printinu-  Bureau,  C)ttawa,  Ont. 

Specification  and  forms  of  contract  can 
I  e  seen  and  forms  of  tender  obtained  at 

the  Department  of  Public  Works  and  at 
the  ollices  of  Thos.  Hastings,  clerk  of 

works.  Postal  Station  "F,"  Toronto, 
Out.,  and  R.  L.  Deschamps,  Superinten- 

dent of  Public  Buildings,  Montreal,  Que. 

Toronto,  Ont. — Tenders,  addressed  to 

the  secretai'v-treasurer  of  the  Board  of 
Education,  will  be  received  until  Friday, 

October  1st,  1915,  for  temperature  regu- 
lators, sundry  schools;  cabinet  work,  in- 

(duding  work  benches,  tables,  cupboards, 

etc..  for  manual  training  and  domestic 
science  centres;  concrete  retaining  wall, 

Roden  School;  local  telephones,  sundry 

schools;  electrical  work  for  science 
rooms,  Harbord  Street  and  Malvern 

Avenue  Collegiate  Institutes.  Specifica- 
tions may  be  seen  and  all  information 

obtained  at  the  office  of  the  Superinten- 
dent of  Buildings,  City  Hall,  Toronto. 

Ottawa,  Ont. — Tenders  will  be  received 

up  to  Tuesday,  October  the  19th,  for  the 
undermentioned  items  for  delivery  to 

H.M.C.  Dockyards  at  Halifax,  N.S.,  and 

Es(piimalt.  B.C.:  Brass  l)ars,  antimony, 
iron  firebar,  brass  sheets,  aluminum,  pig 

iron,  brass  tubes,  steel  angles,  iron 

angles,  copper  sheet,  steel  boltstaves, 
iron  boltstaves,  copper  tubes,  steel 

])lates,  iron  sheets,  zinc  plates,  steel 
sheets,  India  rubber,  lead,  milled  steel 
for  tools,  sheet  |)acking,  or  sheet,  etc. 
Fiirnis  of  tender  and  all  information 

may   lie   olitained    by   aiiplicatioji    to   the 
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Butterfield 
Taps 

are    strengthening    popularity 
by    their  work    on    munitions. 

They  have  been  wonderfull)-  success- 
ful and  superior  on  ordinary  jobs,  but 

their  work  on  munitions  proxcs  that 
they  have  the  backbone  essential  to  the 

economical  and  rapid  production  on 
the  toughest  of  materials. 

Get  a  Butterfield  Taii  and  put  it  up 

against  the  same  proposition  as  the 
kinti  \()u  are  now  using.  Keep  close 
tab  on  it  and  see  for  yourself, 

PoslfiVi'lr  iriinrnnteed. 

Butterfield  &  Co.,  Inc. 
Rock   Island,   Quebec 

The  advcrtlxi  r  irnuli}  like  to  kmur  n  h, ,-.   If, ,11  .<aw  hin  advertisement — tell  him. 
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Have   You 
Idle 

Machinery? 

If  you  have  a  lathe  or 

other  machine  tool  suit- 

able for  shell  manufac- 

ture and  would  like  to 

dispose  of  it,  then  use 

the  classified  column  of 

Canadian     Machinery. 

You  will  be  doing  your- 

self, other  manufactur- 

ers and  the  Empire  at 

large  a  real  service  if 

you  will  place  your  non- 

productive machinery  at 

the  disposal  of  those 

who  have  urgent  need 

of  it. 

Describe  your  equip- 

ment fully.  Rate  for 

one  insertion  2  cents  per 

word.  Subsequent  in- 

sertions I  cent  per  word. 

Canadian  Machinery 
143  University  Ave. 

TORONTO 

undersiuned.  or  to  tlie  Naval  Store  Offi- 
cer at  H.M.C.  Dockyard,  Halifax,  N.S., 

or  Esfjuimalt,  B.C.  Applicants  for  forms 
are  requested  to  state  definitely  the  item 
or  items  on  which  they  desire  to  tender. 

G.  .T.  Desbarats,  Deputy  Minister  of  the 
Xaval  Service. 

Trade  Gossip 
The  Canadian  Malleable  and  Steel 

Range  Mfg.  Co.  has  increased  the  capital 

stock  of  the  company  to  $350,000. 

Phosphate  of  Lime. — Ofifteials  of  the 

Conservation  Commission  report  the  dis- 

covery of  extensive  deposits  of  phos- 
phate of  lime  in  the  National  Park  at 

Banff.  Tlie  importance  of  the  discovery 
to  the  agricaltural  industry  of  the  West 

will  he  sreat,  as  phosphate  of  lime  is  of 

value  in  maintaining'  the  fertility  of  the soil. 

Big  Orders  from  Italy. — A  contract 

for  100,000  pairs  of  blankets  and  600,fK)() 

woollen  shirts  has  been  placed  with  Can- 
adian mills  by  the  Italian  Government 

<_'ommission  in  London.  The  Dominion 
Department  of  Trade  and  Commerce  has 

assumed  responsibility  for  the  inspec- 

tion of  the  g'oods.  Representatives  of 
Canadian  firms  sent  to  London  secured 

the  orders,  which  approximate  one  mil- 
lion dollars. 

Antimony    Mine    at    Lake    George. — 

There  is  a  prospect  of  the  early  re-opiji- 
ins  of  the  antimony  mines  at  Lake 

Georg-e,  York  County,  N.B.  These  mines 
have  not  been  opened  since  190t),  owin;^ 

to  tlie  low  price  of  the  ore.  With  an  ap- 
l)reciable  increase  in  ore  prices,  a  ]m> 

posal  has  been  made  by  a  sycditate  to 
IcTse  the  mines  for  a  term  of  years. 

'Iiie  company  have  also  un3er  eonfidera- 
riun  an  offer  of  sale. 

Grain  Moving  East. — A  despatch  from 
Kort  William,  Gut.,  states  that  arain 

shipments  from  the  West  approximate 
1,200  cars  for  the  past  few  days,  and 
none  of  the  elevators  have  yet  been 

forced  to  run  full  capacity.  The  rail- 

I  lads  expect  the  receipts  to  increase  un- 
til al)out  October  10,  when  indications 

are  that  upwards  of  2,500  cars  will  be 

received  ilaily.  Lake  shipments,  so  far, 
have  been  small,  but  steamship  men  here 
are  confident  that  the  Canadian  fleet 

will  be  capable,  or  nearly  so,  of  handling 

I  lie  s'r'iiii  from  Fort  William  as  fast  as 
the  Eastern  elevators  can  receive  it. 

Many  of  the  steamships  which  were 
chartered  by  the  Canada  Steamship 

Lines  and  other  i-onipanies  last  sprin;;' 
for  the  Atlantic  Coast  trade  are  being 
returned  to  the  lakes. 

Regina  CM. A. — 'I'lic  uranufacturers' 
coirimittee  of  the  Kegina  Board  of  Trt'd.i 
Council   has  been   instructed   to   investi- 

gate and  report  on  the  advisability  of 

organizing  a  Regina  Manufacturers'  As- sociation and  seek  affiliation  with  the 

Canadian    Manufacturers'    Association. 

The  Tate-Jones  Co.,  Inc.,  of  Pittsburg, 

Pa.,  have  received  the  contract  for  the 

large  new  heat  treating  plant  to  be 
erected  at  the  Toronto  factory  of  the 

Chapman  Double  Ball  Bearing  Co.  The 
work,  which  has  been  rendered  necessary 

by  the  greatly  increased  demand  for  ball 

bearings,  includes  large  capacity  oil-fired 
furnaces  of  the  latest  type,  with  com- 

plete equipmejit  of  oil  storage,  tank 

l)umps,  etc.  The  Rudel  Belnap  Ma- 
chinery Co.  of  Toronto  are  Canadian  re- 

prcsenlatives   for  Tate-.Tones  Co.,   Inc. 

Oshawa  Railway  Co. —  The  annual 

meetings  of  the  Thousand  Islands  Rail- 
way Co.  and  the  Gshawa  Railway  Co. 

were  held  at  Deseronto,  Out.,  on  ̂ [on- 

day,  Scjitember  13.  1915,  at  which  meet- 
ting  the  following  directors  were  elect- 

ed: E.  Walter  Rathbun,  Deseronto;  H. 

\V.  Cooper,  Gananoque;  -T.  H.  Valleau, 

Gananoque;  B.  R.  Hepburn,  Picton ;  D. 
.\.  Valleau,  Oshawa. 

Personal 
W.  J.  Gage,  of  Toronto,  has  donated 

$10,000  to  the  Government  for  the  jiur- 
|)ose  of  buying  an  armored  biplane. 

Sir  Lyman  Melvin  Jones,  jiresident  of 

the  Massey-Harris  (ii.,  Toronto,  is  in  the 

West  inspecting  the  (Minipany's  Western 
agencies. 

Sarnia,  Ont. — From  imw  until  the 

close  of  navigation  I'aj)!.  Foote  will  sail 
the  steamer  Hamonic,  and  Capt.  Camp- 

bell will  sail  the  Huronic,  while  Capt. 

Wright  will  remain  ashore  and  perform 
llu'  duties  of  shore  captain. 

Walter  F.  Wright,  manager  of  motor 

sales,  '.'auadiau  General  Electric  Co.,  To- 
nmto,  has  resigned  to  accept  a  i)0sition 
as  Ontario  manager  for  the  Eugene  F. 

Phillips  Electrical  Works.  Mr.  Wright's 
li(',id(|iuirters  will  be  in  Toronto. 

R.  B.  Larmour,  assistant  general 

freight  a-ent  of  the  C.  P.  R.  at  Van- 

couver, B.C'.,  has  been  appointed  to  suc- 
ceed the  late  W.  F.  Stevenson,  of  New 

York  as  general  agent  of  the  C.  P.  R. 

freight    deiiartnient.  New   York    City. 

CoUingwood  Schreiber,  C.M.G.  general 

consulting  engineer  of  the  Department 

of  Railways  and  Canals,  and  L.  K. 

Jones,  Assistant  Deputy  Minister,  are 

leax'ing  on  a  semi-annual  inspection  tri|i 
through  the  West,  and  will  go  as  far  as 

Prince  Rui)ert,  the  terminus  of  the 
G.  T.  P. 

The   A.   R.    Williams   Machinery    Co., 

I'oronto,  have  a  booth   at  the  American 

Foundrvmen's    Convention    and    Exhihi- 
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ECONOMIC  WATER   OIL 
.NllKl.I.  MAM  1  Al  Tl  KKlls  usi-  KCnNu.MU,'  WATKU  IJIL  fjr 
MI'M'AI.  i:i  ITING  i>f  every  ilesirliitlou  ;  It  will  uot  gum  nor 
iu3t,  and  It  SAVKS  TIMK  AND   LABOK. 

WE  CAN  SAVE  YOU  60%  In  the  COST  of  your  CUTTING 
MIXTlllE    BKCAISE 

ONE  <:ai.I-ON  .f  IJ('i)NO>rir  WATBR  oil  nlll  mix  readily 
with  30  to  SO  gallons  of  WATKU,  ni:iklns  a  thick,  creamy 
emulsion,  and  giving  you  a  cutting  mixture  which  will  not 
onlv  be  aatiafaftory,  but  will  produce  very  ECONOMIC 
RESULTS. 

On.'    TKIAI.    OKIIKK    will    prove    jiir    STATDMENT. 

Made  in  Canada 

Canadian  Economic  Lubricant  Co. 
MONTREAL 

LIMITED 

1040-1042  Durocher  St. 

DEPENDABILITY 
-lionlii    have    first    cimsid- i-ration. 

LEVIATHAN 
and 

ANACONDA 
BELTING 

are  not  iow  tirst  eust  bpltin^,  but  you  am  interested 
in  tlic  tiltimate  cost.  We  are  responsible  for  every 
l(H>l  of  LKVIATIIAX  and  every  fwjt  of  ANA- 
I'DNIJA  uniil  it  earns  in  actual  service  its  full  cost 
as  compared  with  tlie  service  of  anv  otlicr  belt  of 
any  kind,  under  the  same  or  similar  conditions, 
barriiijr  accidents.  Wliat  it  does  beyond  that  wins 
and  maintains  your  confidence. 

Let  us  help  you  solve  your  belting  problems. 

Main  Belting  Co.  of  Canada 
Limited 

105/2  St.  Peter  St.,  Montreal 

WATCH    FOR    OUR    MESSAGE    IN    NEXT    WEEKS    ISSUE 

BURNHAM  STEAM  PUMP 
Of  the  thousands  of  steam 

pumps  installed  every 
year,  a  large  percentage  of 
them  hear  the  name  of 

"Hiirnham,"  the  Steam 
Pump  endorsed  by  leading 
Architects,  Consulting  En- 

gineers and  Heating  Con- 
tractors as  the  best,  simp- 

lest and  most  economical 

pump  on  the  market. 

If    you    want    a    pump  for 
handling  hot  water,  use  the 

"Burnham." 

Union    Electrically    l)riA»*n    \uruum    I'umii 

Itiinihiuii    UotliT    i:  t*«Ml    1*1) mil 

Darling 
Brothers 

L I  in  i  ted 

15    Ottawa    Street 

MONTREAL 

Toronto       Winoipev 

Thousands  of  Hurnham 

pumps  are  in  operation  in 
connection  with  Vacuum 
Heating  System»;  they  are 

specially  adapted  for  this 
service.  Standard  Burn- 
ham  Boiler  Feed  Pumps 
and  Burnham  Vacuum 

Pumps  are  kept  in  stock 
and  can  he  shipped 
promptly. 

ylsk  Jor  Catalog 
'"P" 

Burnlitini    \'artiiin)    I'ump 

//  what  you  wnni  !■■<  not  aibcTti.<cd  m  th'-<  '■.«"c  coiiJiuU  the  Buyem'  Directory  at  the  bach. 
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iMADE  IN  CANADA) 

Don't  Pay  Good  Money  for 
Impractical,  Unmechanical 
and  Often  Worthless  Fountains 

BllUjlblo  I  rM-l 

Ai'liiiil     Size    7"     Hij;li. 

Here  is  :i  i)ractie:il  Pouutiiin,  wiiicli 
comibiiies  the  Faucet  and  Bublile 
Features — takes  cai-e  of  the  ovei-tlnw 
\^'as'^•.   anil   insures 

Safety  and  Service 
TlllH    is   :ili    :!;;-(■   i.t'  s.lll  i  t;i  I'.V    plu  nil' ill;:   illlil 
tlio  S;iiiit;ir.v  niiukiii;:  Fnuiitaiii  is  niii- 
of  its   hniKH-rnnt    snlnlivisious. 

SAFETY    PIIRO    SERVICE 
FIRST         rUIVV-f    ALWAYS 

Is  [iiiuk'  nf  lR'a\y  Ihmss  \\  itli  v\\  r;i 
heavy  nic-kt*l  plate.  Bubbler  easily  I't'ii- 
t rolled  by  separate  "squeeze"  liamlle. 
No  spurts — no  ehnking: — inside  regula- 

tion prevents  "showerbath."  Faucet  is 
controlled  by  anuther  scjueeze  hamlle. 
Faucet  ffives  full  water  pressure.  Has 
thread   for  hose  if  wanted. 

Write  us  the  number  of  your  I'lii- 
ph>><>N  Hiid  usitcr  pressure  and  we'll 
l>  resent  iii>  interest  iiiK  propnsitjon 
to   .>  oil    promptly  . 

Puro  Sanitary  Drinking  Fountain  Company 
147    University    Ave..    TORONTO.    CAN. 

Advertising 
"Advertising  is  the  efiiication 
of  the  public  as  to  who  you  are, 
where  you.  are,  and  wliat  you 
have  to  offer  in  the  way  of 
skill,  talent  or  commodity.  The 
only  man  who  should  not 
advertiseis  the  man  who  ha.s 
nothing  ifo  offer  the  world  in 
the  way  of  commodity  or  ser- 

vice."—B^ier^  Hubbard. 

tidu  lit  Atlantic  City,  Pa.  T.  C.  Mc- 
itdiiahl  IS  in  charge  of  the  exhibit, 
which  consists  of  literature  and  other 

matter  dealing  with  shell  making  ma- 
chinery. It  was  the  intention  of  the 

company  to  have  an  exhibit  of  machine 
tools,  but  the  idea  had  to  be  abandoned 

on  account  of  the  dilflculty  in  obtainini;- 
the  tools. 

New  Incorporations 
Leek  &  Co.,  Ltd.,  Vancouver,  B.C.,  has 

l)een  incorporated  with  a  capital  stock  of 
^100,000  to  manufacture  electrical 

Lifiiids.  machinery,  iron,  steel,  etc. 

The  Specialty  Paper  Bag  Co.  has  been 

incorporated  at  Ottawa  with  a  capital 

of  $100,000  to  manufacture  jute,  cotton, 

paper  and  all  other  kinds  of  bags  at  Ot- 
tawa. Incorporators:  Irving  Wells 

Smith,  Gerald  Morphy  Malone,  of  To- 
ronto. 

The  Lindsay  Factories,  Ltd.,  has  been 

incorp(]rati'(l  at  Torontu  with  a  capital 
lit  .+50,00(1  to  do  a  general  manufacturing 
business  with  head  oflice  at  Toronto. 

Provisional  directors  are  G.  E.  Lindsay. 

S.  W.  Burns  and  Thomas  W.  Hcn-n.  all 
(if  Toronto. 

The  Electric  Zinc  Co.,  Ltd.,  lias  been 

incMjrpiirated  at  Ottawa  with  a  cajiital 

(if  -+24,000  to  operate  zinc  smelters  and 

reiinerics  at  Sherbrooke,  Que.  Incorpor- 
ators :  Leland  Drew  Adams  and  Charles 

llcrl)ert  May,  of  Oakland.  Cal..  and  .Icilm 
P.  Wells,  of  Sherbro<ike,  Que. 

The  A.  T.  Wattie  Cold  Storage  Co., 

Ltd.,  has  been  inciivporated  at  Toronto 

"ilh  a  capital  of  .+4(1.000  to  carry  on  a 

eiilil  storage  business  at  B'i'acebridge, 
(Int.  The  provisional  directors  are  John 

E.  Wattie,  Mervyn  L.  Watt  and  Ernest 
(ireen,  all  of  Bracebridge,  Out. 

The    Orillia    Molybdenum     Co.,     Ltd., 

has  been  incorporated  at  Tdrcinto  with 

a  capital  of  $200,000  to  acquire  and  de- 
velop mineral  lands  and  deposits.  Head 

otTice  at  Orillia,  Out.  Provisional  direc- 

tors are  R.  C.  Dunbar.  John  E.  Tudhope 
and  J.  Eraser  Tudlnipe,  all  of  Orillia. 
Out. 

The  Russell  Natural  Gas  &  Oil  Co., 

Ltd.,  has  been  incorpciratcd  at  (lltawa 

with  a  capital  of  .+1,000,000  to  cany  on 
the  business  of  producing  and  retining 

petioleiim  products  and  natural  gas,  at 

Ottawa,  Ont.  Incorporators:  Orlando  Ar- 
thur Letts,  John  George  Hacklainl.  all 

of  Ottawa,  Ont. 

The  Harris  Heating  &  Engineering  Co., 

Ltd.,  has  been  incorpoi'aterl  at  Ottawa 
with  a  capital  of  .+2,5,000  to  carry  on 
the  l)usincss  of  mechanical  engineers, 
founders,  smiths,  etc..  at  Montreal,  Que. 
Incorporators:      Joseph      .Mbcrt    Harris, 

Avila  Mayer  and   Louis  A.   Desy,  all  of Jlontreal,  Que. 

The  Sorel  Steel  Foundries  Co.,  Ltd.,, 

has  been  incorporated  at  Ottawa  with.j'a'- 
capital  of  $100,000  to  aciiuire  and  take 
over  as  a  going  concern  the  business  now 
carried  on  at  Sorel,  Que.,  by  Beaucliemin 

&  Fils,  Ltd.  Incorporators:  Louis  Phil- 

lippe  Tremblay  and  Xapoleon  Latra- verse  of  Sorel,  Que. 

The  Canadian  Cartridge  Co.,  Ltd.,  has 

been  incorporated  at  Toronto  with  a  cap- 
ital of  $400,000  to  manufacture  copper, 

brass  and  steel  products,  also  cartridges 
and  shells,  etc.  Head  otHce  at  Toronto. 

Provisional  "directors  are  William  S.  Mor- 
lock,  Bruce  McKinnon  and  Roy  B. 
Whitehead,  all  of  Toronto 

Railways-  Bridges 
Owen  Sound,  Ont. — The  Grand  Trunk 

will  rebuild  a  large  section  of  the  wharf 

fronting  on  their  property  during  the 

coming  winter.  Local  contractors  are 

being  asked  for  tenders  on  the  work, 

which  will  probably  run  as  high  as 

-+10,000. 

Weston,  Ont. — Engineers  of  the  To- 

ronto Suburban  Railway  Co.  have  sur- 
veyed an  extension  of  the  radial  line 

from  Woodbridge  to  Kleinburg.  Another 
branch  line  of  the  Weston  division  has 

been  surveyed  east  of  Weston  and  con- 
nects with  the  Daveni>ort  line  at  Daven- 

port station. 

Edmonton,  Alta. — J.  D.  JIcArthur, 

liresidcnt  of  the  Dunvegan  and  Water- 

ways Railways,  states  that  steel  laying- 
will  begin  on  the  Waterways  Railways 

by  the  end  of  September.  The  condition 
of  the  grading  work  is  such  that  steel 

will  be  laid  continuously  until  McMiu'- 
ray  is  reached,  jirobalily  by  the  end  of 
the  year. 

Cobourg,  Ont. — Several  municipalities 
in  the  counties  of  Northumberland  and 

Durham  are  petitioning  the  Ontario 

Hydro-Electric  Commission  to  make  a 

report  on  the  advisability  of  construct- 
ing electric  railways  from  Peterboro  and 

Camjibellford  to  Cobourg,  passing 

through  the  municipalities  interested. 
Sucli  roads  would  open  a  teritorv  now 
devoid  of  railway  facilities,  especially 

the  nortliern  part  of  Xorthumberland 
Count  V. 

Contracts  Awarded 

Toronto,  Ont. — The  Nalional  K'cgula- 
tor  Co.  has  been  awarded  a  contract  for 

heat  regulating  apjiaratus  for  C'c  ('Icd- Iiill   .\venue  School. 
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PROFESSIONAL  DIRECTORY 

wMiffliliiwSas 
(^  u,.i  o.p.Hm.ni      FETHERSTONHAUGH  &  SMARTS    ittOiN  street,  OTTAWA 

>^MO^S;'J^Si;;i;;#|^/p^  BAhJK  BUILDING,  ,TOR6NT(*;)S;;5A<\K(ftS^-S;^ 

DQSS  THOMS^Jt  Qn. 
1         OTTAWA   Can     ̂ ^^^^^■■■A3HH^RyEQfiguBQl    LONDON  Eli^^ 
^WASHINGTON  USAaB^^B^^H^^^^^^PHCzjHP^V^^         PARIS  Fr. 

Send  for  trce:  book-Rvtent  Protetction- Personal  attention  given  all cascs at  Bxteint  Orncc 

PROMPTLY  SECUREDI 
III    .ill    c-..uijlru's.      Ask    f"r    our    lii\i-iit<ir'.. 

Ailvi».T.   wlil.li    Mil!   In-  -••III    fr.'.'. 

MARION  &   MARION,  364  Univer.ity  St. 

MiT.  IkidI-    lt;llik     Itllil.lillK,    .■ttrntT    St. 

I  alli.riiit'     M..     MONTltKAI..     I'lioiie     I  p.    (i4:i 

mill     U  a-.liiiii;l.in.     I>.('..     I'.tS.A. 

.  T.  Cuffe-Quin 

47  Ctntiil  ChaaWth  Elfw  ttnrt. 

OTTAWA,  CUUOA  tm,uAr.i-ttm^ 

One Inch 
Space 

$1.00 

Per Issue 

on  Yearly  Order. 

p ATENTS 
TRAOEIVIARKS 
AND  DESIGNS 

PROCURED  IN  ALL  COUNTRIES 

Special  Attention  Klven  to  Patent  Litigation 
^rtmphlwt  e«nt.  rr.*M  <jii  appllctttioij. 

RIOOUT  &,  MAYBEE    59  Y.nge  stmt 
TORONTO 

Think 
it 

Over 

Trade-Marks  Pay?    YES! 
Get  our  new  Booklet 

Trade-Marks  That  Pay" iSent  to  Manufacturer  free  of  charge) 

This  shows  bow  Trade-Murks  hnve  psld  otbor  manufac- 
tupTs,  and  will  sive  you  Home  MUKgotttloDH  how  it  would 
pay  you  to  have  n  Trndp-Mark  for  your  good*.  Olvo 
viiur  Koods  somt'  mark  of  distinction  ho  thut  thi.*  liuycrn 
win  know  and  ask  for  YOIK  SVECIAI.  LINK  OF 
GOODS.  Fnmlllarlze  your  goods  by  your  Trade-Mark. 
iMi    us   show   you    how    it    pays. 

Write  for  Your  Copy  To-day. 

HAROLD  C.   SHIPMAN  &   CO. 
PATENT   ATTORNEYS 

20  Ellin  Sirret.  Ottawa     ( Neit    door    lo    C;>iii<'ian    PltcDl    OIBcc 

SENn  YOl'R    PATENT   WORK  DIRECT 
TOOTTAWA     SAVETIME  AND  MONEY 

'Prompt  anj  prrmnal  oltrntlon  gictn  lo  alt  molten  plocrJ  in  our  honjs 
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WM.   MUIR  &  CO.,  Limitea 
MaDohester,    England. 
Machine    Tool    Makers. 

Specialties:     Patent     Puncher     Slotting 
Machines,      Milling      Machines,      Boring 
Machines. 

Affetits:    Messrs.    Peaconk    Bros.,    68 
Beaver    Hall    Hill,    Montreal. 

Send     for    catalogue. 

JOHN  STIRK  &  SONS,  Limited 
HALIFAX.  ENG. 

MACHINE    TOOLS 

Agents — The  A.  R.  Williams  Mcy.  Co., Ltd 
Toronto.  Winnipeg,  Vancouveri  St.  John.  N.B. 

BERTRAMS  LIMITED 
Engineers 

Sciennes,  EDINBURGH 
PAPER  MILL  MACHINERY 

MACHINE  TOOLS  for  IRON  WORKERS 
Cataloirues  offerrd  fo  Purchasers. 

IN   BRASS,   IRON 
OR  SHEET  STEEL 

Quotations  given  on 
your  own  design. 

EXPERT  DIE 
MAKERS 

DUNCAN  ELECTRICAL  CO. 
LIMITED 

BBGrcySunSi.  MONTREAL  .  P.  Q. 

OF  ALL KINDS 

Springs,  Vatvc  Springs.  Automobile 
Cushion  Springs,  etc.,  of  a  qualiry  (ha(  defies 
competition.  Tell  ui  your  rcQuirtment;.  Send 
sample  or  specification  for  price. 

JAMES  STEELE,  UNITED 

CUNNINGHAM&SOM 
"CATHARINES,  ONT 

MILL  MICHINERY 

MARINE  ENGINES 

SPECUL  MACHINERY 

MADE  TO  ORDER 

CASTINGS 
OF   EVERV 

Save  $40  to  $90  on  First  Cost 
W'.l      T^'    L^   ,"       10-Inch  Universal 

1th   Uickow  S        |„de^  Centers 

We    are    originators    of    design.      You    save    from    $40 
to   $90   on   tirst   cost,   and   many   times   that   by   their 

simple    construction    and    conse- 
ILient  ease  of  opeiation, 

Let'-s   prove   it    to   you. 

Price   Only  $SS   Net. 
F.O.B.  Cars  Chicago 

Get  the  Original — Accuracy  Guaranteed 
Sold  by  a}}  dealers.      VC^rite  to-day  for  Parttculara 

Frrd.C.  DicLoH.  37So.  DrsptaiDrsSl..Cklctjo.Itl..U.S.A 

Make  Your  Own  Engravings 
it  doesn't  take  an  ex- 

pert to  operate  tlie 
GORTON  BNGHAV 
ISO  MACHINE.  The 
ordinary  workman  can 
turn  out  lettering  or  de- 

signs either  sunk  or  in 
relief,  on  dies,  moulds. 
tools,  patterns,  core 
boxes,  label  plates,  in 
stniments,  etc..  etc.,  bet- 

ter than  the  moat  skill 
ed  hand  engraver  in  the 
fraction  of  time  the 
hand  workman  would 
take. 

WRITE  FOR  DE- TAILS. 

Geo.GortonMach'neCo. 
R/CINE       WIS 

'),  AOA 

I  ̂ a    -u 
a   03 

WANTED THE   PATENT   REVIEW 
1,. rm-sl    ciri-iil.iticn     of     .inv    initilicat 

on 

dc \iitfd  ontirfly  l.>  ii.iffiils.    Krcc'  s?inii)l 
Get  a  free  copy   at  once 

es. 

NEW  INVENTIONS 
Senil  for  full  list  of  inventions  wanted  by  manufaeturers.  Got  a  cdiiv  of  our 

new  Booklet,  "ItEFRRBNCK  GUIDE  FOR  INVENTORS."  It  tells  about 
how  to  obtain  a  patent,  and  every  inventor  should  have  a  copy.  If  you  have 
any  inventions  worked  out,  make  a  sketch  and  number  the  i)arts.  Send  it 
with  a  description  of  it  in  your  own  words,  referring  to  the  parts  by  numbers. 
Tell  how  it  works^and  state  its  advantages.  If  you  send  model  be  sure  that 
it  bears  your  name,  so  that  we  can  tell  by  whom  it  is  sent.  Free  Search  of 
Patent  Office  Records.  It  may  mean  your  fortune.  .1545,000  paid  for  some 
inventions.  .$10,000  offered  for  others.  Writ<'  us  at  once.  Send  nanu'S  of  others 
you   know  to  be  interested   in   itu nitions. 

HAROLD  C.  SHIPMAN  &  CO.,   .^^I'^eiu^'.^SU^irsr 

Building  Notes 
Hamilton,  Ont. — The  T.  Eaton  C'o.  has 

secured  a  permit  to  build  a  $110,000  fac- 

tory here. 

Saskatoon,  Sask. — MacDonakl-Craw- 

I'ord,  Ltd.,  proi>ose  buildina'  a  warehouse 
here  to  cost  $50,000. 

Ottawa,  Ont.— The  Bate  Realty  Co. 
will  build  an  addition  to  their  warehouse 

at  a  cost  of  .$2.5,000. 

Markham,  Ont. — The  Bank  of  Nova 
Scotia  will  at  once  begin  the  erection  of 
a  substantial  brick  structure  on  Main Street. 

Toronto,  Ont. — I'he  Hoard  of  Educa- 
tion has  (ditained  a  building  permit  for 

a  new  school  on  Bartlett  Avenue,  to  cost 

$52,900. 

Clayton,  Ont. — It  is  proposed  to  build 
a  summer  hcdel  here  to  cost  $400,000.  F. 

A.  Wright,  of  Xew  York,  has  prepared 
tlie  plans. 

Toronto,  Ont. — The  Toronto  Pharmacal 

Co..  has  applied  for  a  permit  to  erect  a 

$7,000  addition  to  their  factorj-  on  Brock- ion  avenue. 

Toronto,  Ont. — A  new  .school  building- 
will  be  erected  at  Fairbank,  in  York 

township.  Edwards  &  Saunders,  of  To- 
ronto,  are   the   architects. 

Toronto,  Ont. — McGregor  &  Mclntyre 
luive  obtained  a  buildmg  permit  from 

the  city  architect's  department  for  the 
erection  of  a  two-storey  brick,  factory, 

costing  .$8,700.  at  11.39  Shaw  Street.     "  ■ 
Toronto,  Ont.— The  C.  P.  R.  has  se- 

cured &  ])ermit  from  the  city  architect 
for  the  erection  of  the  new  Xorth  Toron- 

to station,  to  be  l)uilt  of  brick  and  stone, 

and  to  cost  ,$125,000.  It  is  to  be  a  one- 
storev  structure. 

Catalogues 
Split  PuUeys.— The  "National"  All- 

Steel  Split  Pulleys  are  illustrated  and 
described  in  a  l)ulletin  issued  bv  Patten 

C .r  Cliicago.  111. 

Electric  Grinder.  —  The  Hamilton- 

I'leach  portable  electric  grinder  for 
grinding  dies,  reamers,  cutters,  etc.,  is 
the  sul)ject  of  a  bulletin  issued  by  the 
Canadian  General  Electric  Co.,  Toronto. 

A  description  is  given  of  the  arrinder, 

which  is  accompanied  by  illustrations 

showing-  the  grinder  in  operation  on  dif- 
ferent  kinds   of   work. 

A  Chain  of  Evidence. — Publication 

No.  14  contains  a  number  of  illustra- 

tions of  large  power  drives  where  Morse 

chains  are  used,  acc(mipanied  by  details 
of  eacii.  Other  matter  included  deals 

with    the    Morse    silent     chain     and    the 
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CLASSIFIED 
ADVERTISEMENTS 

11  Tbose  who  wish  to  sell  or  buy  n  buslDe«s, 
obtain  competent  lielp,  connect  wltb  satis- 

factory positions,  or  secure  alil  In  St.  rtlng  new 
enterprises  Bboulil  not  full  to  use  llie  Want 
Ad.  1-iige  of  "C.iXADIAN  .MACIII.NKUY." 
11  If  you  wiint  to  sell  or  buy  a  se<on(l-luinil 
lathe,  planer  or  any  other  shop  equlpuieut.  let 

"CANADIA.N-  MACHl.NEKY"  pick  out  a  seller 
o<r  buyer  for  you.  How  about  that  secoml- 
band  engine  or  boiler  which  you  would  like 
to   dispose   of? 

Rates  (payable  in  advance) : — 2c  per  woril 
first  Insertion,  Ic  per  word  subsequent  Inser- 

tion. 5c  additional  each  Insertion  when  Box 
Number  Is  retnilred.  Each  figure  counts  as 
one   word. 

WANTED 

ONE  Dt)riii.io  i:.\i>  rr.M'H  anti  sueaus. 
22"  throat,  about  7.000  lbs.  This  Is  new; 
punched  one  bridge,  $500.00;  also  one  9" 
throat    punch,    '^.".      A.    Pick    >V    vSons.    .\llnn. Out. 

WAXTIOD  ruSlTlO.N  A.-<  SUI'EKI  NTi:.\l) 
eiit.  Ani  opcti  to  consider  the  pnsUinii  >>i 
superintendent  of  any  Brni  nianufai  i  niiug 
war  iiiunltions.  Have  special  knowlfd;;c  i*f 
materials  and  have  »lcsi;rn<Ml  nnichliiery  and 
solved'  problems  In  i-oiinectlon  with  machining 
and  forcing  shells.  Have  thorough  iiniler- 
standing  of  operation.'*.  .\in  not  looking  for 
fancy  salary.  William  Itodgers.  A.M.  Can. 

Soc. '<".E..    i:!8(;    riclorimicr    .\ve.,    .Montreal. 

FOR   SALF. 

I'X>R  SALE— CO-Ml'LETE  2".  H.  I".  I'AIU- 
Ibanks-Morse  stationary  gasidlne  engine;  near- 

ly  new.     Allvn   Bros.,  Bruce  Mines,  Ont. 

(10-21) 

l^R  SALE— DRILL  I'RESS.  20  IN.  WHEEL 

and  lever  feed;  condition  fine.  Price  $."0. Krug  &   Crosby,  SC^  Kay   N..  Hamilton.  Ont- 

rOR  SALE— (JOOD  LOT  METAL  WORKING 
machinerv  for  Immediate  delivery.  All  ready 
to  run  t«)  help  you  wlta  those  urgent  orders. 
Presses,  drills,  plain  lathes,  shears,  threaders, 
tappers,  headers,  oil  forges,  automatic  shavers 
and  slotters,  pulleys,  shaftings,  etc.  Very  low 
prices.  Send  for  catalogue.  Shelton  Company, 
Shelton,    Cnnn. 

WANTED  I'irst-class  Engine  an.! 
Turret  Lathe  hands.  Boring  Mill. 
Planer   and    Reuch   hanils. 

Canadian  Wostinghouse   Company, 
Limited 

HAMILTON,  ONTARIO 

FOR  SALE 
One  new  K  o  1  d  e  n- 

Morgan  Thread  Milling 
Machine  for  threading 
base  4.5  shells.  Surplus, 
ordered  in  error. 

Iiumediate  delivery 
from  stock.  Price  $650 
F.O.B.  St.  John. 

T.  McAVITY  &  SONS,  Ltd. 
ST.  JOHN.  N  B..  CANADA 

■■  Rocki'i'-.Iiiiiit  "  eiiiistriietion.  Copifs 

of  this  uul)licutitiii  iiiiiy  lie  (ilitaiiicd  I'ruiii the  Morso  Cliiiiii  Co..  IthncB,  X.Y. 

"Burd  Ring  Wisdom"  is  the  title  of 
the  new  lioiise  orvaii  wiiich  will  lie  piili- 
lished  lit  frequent  intervaU  liy  the  Biinl 

Comprt'ssion  Kin-r  I'o.,  Kockford,  111., 
the  purpose  beiiii;  to  pliii'e  liefore  those 
who  luivc  II  ilesire  to  know  the  liitest  iiikI 

must  iiii|iortant  liii<Iin'.^s  in  piston  riiu 
develuptnent.  Tiic  tirst  nunilier  has  iiiad. 
a  '.'ood  start,  and  its  friends  will  wish  ii 

success   ill   the   l"utiire. 

The  Westinghouse  Electric  &  Manu- 

facturing Co.,  I'itlshnrL'li.  Pa.,  has  re- 
ceiitlv  i.-isiuMl  Uallets  :{,,S05,  3,800,  and 

.S,807  on  the  application  of  antomatic 
control  apparatus  to  cranes  and  steel 
mills.  They  show  the  scheme  of  main 

connections  and  (lescrilii'  the  method  of 

operation  of  the  mairnetic  unit  switches, 
as  arranged  for  the  severe  service  of 

steel  mill  practice. 

"Aqualene"  is  the  title  of  a  bulletin 
issued  liy  the  Crescent  Oil  Co.,  Xew 

York.  Aqualene  is  a  cnttini:  lubricant 
for  automatics,  turret  lathes  and  other 

tools.  The  bulletin  describes  the  quali- 

ties and  principal  features  of  this  lubri- 
cant, and  contains  a  number  of  illustra- 
tions showinir  the  various  classes  of 

work  for  whicli  it  is  beina;  used.  \n 

interesting  feature  is  the  data  on  pro- 
duction and  cutting  speeds,  etc. 

Portable  Tools.— The  Stow  Mf-.'.  Co., 

Hin'/hiiiiipioii,  X.V..  are  mailinir  to  the 

trade  copies  of  bulletin  Xo.  400.  illus- 
trating and  describin.2  a  complete  line 

of  "Stow"  portable  tools.  These  tools 
are  furnished  with  both  belt  and  motor 

drive,  a  feature  in  some  cases  bcin};  a 

"Stow'"  He.xible  shaft  combination.  The 

various  lines  which  are  illustrated  are 

accompanied  by  a  brief  description  cov- 

ering' the  principal  features  and  demon- 
strate the  utility  of  the  Stow  flexible shaft. 

•'Finding  and  Stopping  Waste  in  .M..  1- 

iin  lliiiliT  \\   IS  liy  the  use  of  Coch- 

rane Meters,"  is  the  title  of  a  cata- 
loi,'ue  which  has  been  issued  by  the  Har- 

rison Safety  Boiler  Works.  Philadelphia, 

I'a.  The  catalojrue  deals  with  the 

■  ('odirane''  appliances  for  accurately 
Micasurin?  and  recording  boiler  feed, 

comdonsate,  blow  off.  heating  returns, 

cooling  water,  etc.  The  appliances  in- 
clude metering  heaters,  independent 

meters,  precision  meters  and  metering 

hot  wells.  The  subject  of  stopping;  boil- 
er wastes  is  treated  in  a  scientific  and  at 

the  same  time  a  practical  manner.  The 

cataloirue  explains  how  this  can  he  suc- 
cessfully accomplisluHl  by  means  of  the 

various  apparatus,  described.  The  half- 

tones   are    e.xceptionally    clear    and    in- 

Pattern 
Manufacturers, 

Etc. 

^yoODAJiDliETAi 

Om  aua  4rf  iklU^   vM 
quitr    m4    p" 

HAMlLTOIIPATTtRM&fOUNORTCO. 
KAJIILTON     ONT 

Mourrt«lM.tchPl.te«.C.illron     /  /     jg  ggj^J 

MtUb  Plfttct  Aod  G*te«  ' 

Let    us   quote   you     prices 

TORONTO  PAHERN 

65  Jarvis  St.,  Toronto,    Ont. 

rjHTiBirPutJrfi 
'URAWfcUT  SMA^tMS 

''SPCCIAlOHAWtUTBWitlsPtKi"" 
'FINISMCO  MACMINt  KtYS"" 

riTAT16NiRYiP0RTAiJLLKtTWAnUITt»i'l hpCCIflL  UCOHOTIvC  CniNBtRPimRil 
'r^iia"M::!v^:MW':.i.N!H..^|f 

Special  Machinery 
MADE  TO  ORDER 

Mill  Maclilnery,  Engine  Work 

Grey  Iron  and  Brass  Castings 

TRY  US   FOR   GENERAL  REPAIRS 

ALEXANDER  FLECK.  LIMITED 

(Vulotn  Iron  Works  I  OTTAWA.  ONT. 
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ETAL 
STAMPINGS 

M 
are  manufactur- 

ers of  stamped  parts 
for  other  manufactur- 
ers. 

We  do  any  kind  of 
sheet  metal  stamping 
that  you  require.  Our 
improved  presses  and 
plating  plant  enable 
us  to  produce  the 
finest  quality  of  work 
in  a  surprisingly 
short  time. 

We  can  finish  steel 
stamping  in  Nickel, 
Brass    or    Copper. 

'I 
Send    us    a   sample 

order. ..ll 
W.H.BANFIELO&SONS 
372  Pape  Avenue         Toronto 

CAMBRIA 
STEEL  BARS 

We  make  a 

specialty  of 

high  -  grade 
Bars.  High 

Carbon, Smooth 
Finish,  also 

regular  Ma- 
chinery Steel. 

A.  G.  LESLIE  &  CO 
LIMI'ED 

MONTREAL 

liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 

IMMEDIATE  DELIVERY  I 
We  always  carry  a  large  stock  of  machine  tools  for  | 

general  manufacturing  purposes,  and  solicit  inquiries  | 
requiring  prompt  delivery.  | 

We  call  attention  to  the  following,  on  which  we  will  | 

quote  attractive  prices.     All   in  thoroughly   first-class  | 
condition :  | 

Tliree  :W"  Fellows  Otar  Shaiicrs.  g 
Two  36"  Brown  &  Sliarpe  turn-t   head  vertical  boring-  mills.  g 

One  .30"  throat  I'litiuiiii  heavy  piincli  and  shear,  eapaeity  1"  hole  g 
in  1"  plate.  g 

One  72"  King  vertieal  h<iriiin'  mill  with  two  heads.  g 
One  72"  Niles  vertical  horing  mill  with  two  heads.  g 

One  48"  Bement  Car  Wheel  borer  with  erane.  g 

Two  'Mi"  Snyder  upright   drills,  heavy  pattern,  power  feed,  etc.  g 

Two  5'  Bickf'ord  radial  drills.  g 

One  48"  Dreses  Machine  Company  i-adial  drill.  1 

Girard  Machine  and  Tool  Co.  f 
491-493  N.  Third  Street,  Philadelphia,  Pa.  | 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiililiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiliiiiiiiiiliiiiiii^ 

cluile  views  of  numerons  installations  in 

addition  to  several  cross  sections  show- 

ing the  general  construction  of  the  appli- 

ances and  method  of  operation.  This 
catalogue  is  well  gotten  up.  It  contains 

62  pages  of  matter  printed  in  clear  type 
an'd  is  bound  in  attractive  covers.  Copies 
of  this  catalogue  may  be  obtained  on  ap- 

plication to  the  Canadian  Allis-Cbalm- 
ers,  Ltd.,  Toronto,  Ont.,  who  are  the  ex- 

clusive agents  for  Canada. 

Turret  Lathes. — Catalogue  J-7,  issued 
l>y  the  Gisholt  Machine  Co..  Madison, 
Wis.,  illustrates  and  describes  the  stan- 

dard "Gislnlt"  turret  lathe.  The  intro- 
duction br;e"y  dpscril)es  the  range  of 

work  covered  by  these  machines,  fol- 
lowing is  a  general  description  of  tl>e 

standard  turret  lathes,  in  the  form  of  a 
specification  in  which  the  principal 
Iiarts  of  tl'e  lathe  are  discussed.  A  half- 
tur.e  engraving  of  the  standard  machint 
with  weights  and  dimensions  covering 
ail  sizes,  are  found  on  pages  8  and  9. 
Motor-driven  lathes  are  described  and 
illustrated  on  pages  10  and  11,  while 
page  12  contains  particulars  and  views 
of  standard  boring  and  turning  tools, 
luing  a  new  design  of  standard  tool 
equipment.  Bar  tools,  facing  heads  and 
accessories  are  shown  on  pages  13  and 
14,  while  the  full-swing  wing-  rest  is  de- 

scribed on  page  15.  Following  are  sev- 
eral pages  devoted  to  cuts,  showing  var- 
ious operations  on  "Gisholt"  lathes,  and 

a  variety  of  parts  which  have  been  fin- 
ished on  these  machines.  A  number  of 

half-tones  show  "Gisholt"  lathes  in- 
stalled in  various  shops. 

The  A.  R.  Williams  Machinery  Co.,  To- 
ronto, Ont.,  have  recently  issued  a  new 

catalogue,  No.  40,  dealing  with  machin- 
ery and  tools,  mill  and  railroad  supplies. 

The  catalog-ue  contains  782  pages,  is 
hound  in  cloth  covers  and  is  fully  in- 

dexed, having  in  addition  an  index  to 
figure  numbers.  The  large  number  of 
lines  listed  precludes  mention  of  any 
particular  product,  but  it  is  suiricient  to 
say  that  a  full  line  of  machinery  and 
supplies  for  various  trades  is  illus- 

trated and  the  essential  particulars 
given  for  each.  The  eomiulation  of  this 
catalogue  has  entailed  considerable  work 

owing  to  the  great  amount  of  detail  in-  ' volved  in  the  prei)aration  of  the  price 
lists  and  arrangement  of  the  illustra- 

tions. This  is  a  most  useful  book  of  re- 

ference and  should  be  in  the  hands  of 

all  managers,  superintendents  and  pur- 

chasing agents.  The  cuts  are  very  clear 

and  the  press-work  generally  of  a  high 
order.  Copies  of  this  catalogue  will  be 

sent  to  responsible  persons  on  request. 
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Book  Reviews 

"Buoys,  Beacons,  and  Day  Marks,  iuul 
other  !ii»ts  to  niiviiratioTi  on  the  I'ai'ilir 

(•oast  of  the  Dominion  of  Canada,"  is 
the  titli'  of  a  ptiblieation  issued  l>y  the 
Department  of  Marine  an<l  Fisheries, 
Ottawa.  This  is  the  fourth  edition  of  a 

list  of  buo.vs,  etc.,  which  gives  the  exaet 

location  of  each,  also  description  and  re- 
marks arninired  in  tabulated  form.  A 

copy  of  this  list  will  be  sent  free  to  an.v 

shipmaster  on  application  to  the  chief 

engineer  of  the  Departiuent  at  Ottawa, 
or  agent  of  the  Department  at  Victoria. 
B.  C. 

United  States  Idinin;  Statutes  An- 

notated, by  .1.  W.  Thompson.  191'). 
1,772  |ip.  In  two  parts.  Cloth.  Not  sold 
separately.  $2.50.  The  Bulletin  Xo.  94 

is  intended  for  persons  engaged  in  min- 
ing enterprises  that  come  within  tin 

scope  of  tbe  Federal  mining  laws,  and  a^ 

a  guide  in  the  determination  of  niinin'.; 
rights  iind  duties.  It  shows  the  status 

of  every  Federal  mining  law,  both  laws 

relating  to  metal  mining  and  those  re- 
lating to  coal,  oil,  and  phosphate,  and  to 

mining  on  public.  Indian,  and  railroad 
lands.  It  includes  references  to  Alaska 

and  tlio  Philippine  Islands,  and  is  the 

onlv  complete  work  in  its  field.  Owinj 

to  the  expense  involved  in  the  prepara- 
tion and  publication  of  this  bulletin  and 

the  limited  printing  funds  available  for 
the  use  of  the  Bureau  of  Mines,  it  has 

been  necessary  to  place  a  price  of  $2.50 
on  the  work.  Orders  should  not  he  sent 

to  the  Bureau  of  Mines,  but  should  be 
addressed  to  the  Superintendent  of 

Documents,  Government  Printing  Otfice. 

Washington,  D.C. 

^  
 HOW   TO   KEEP  MEN  IN  YOUR  EM 

PLOY— A  POSSIBLE  SOLUTION 

(Continued  from  page  HM) 

have  avoided  all  suggestion  of  patenui 
listic  motives.  The  work  has  been  fron 

the  men  to  the  company,  not  from  tin 

company  to  the  men.  If  anytbine  ne« 
is  to  be  introduced,  we  get  hold  of  tin 

leaders — those  men  whose  intelligence 

is  most  developed.  Having  gained  their 

favor,  the  less  thoushtful  will  fall  it 
line. 

'Importance  of  the  Foreman 

111  our  organization,  we  have  paid  pai 

ticular  attention  to  selecting  the  fon 

men.  You  cannot  have  an  nniiitelligen; 

head  of  a  department,  and  expect  tli. 

men  to  be  up  to  standard.  In  hiriuLj 

men,  a  well  defined  policy  is  adopted. 

This  policy  is  known  to  the  heads  of  de- 
partments and  tlioroughly  understood  in 

the  enijiloyment  oHice.     It   requires  cer- 

The   Frisbie   Clutch 
Guarantees  Economy  and  Safety 

Sinii)  rhat  <)ld-fusIiioiit-i1  i-hurh  that 
means  wa^itod  power,  loss  uf  tluio  and 
tiftcn   serious  areldetits. 

Tbe  Friable  Clutch  grives  you  eomp'^te, 
Mi^stnutaiieiius  control  of  a  niachhu'.  thus 
preveiitintc  many  arcldents,  t*esliles  en- 
aldln^  yuu  to  shut  tlown  uiie  machine 
without     MfTei-ting    anv     others     In     the 

Thf  "Krislik-'*  will 
;rlve  lonper  service 
liccauae  the  friction 
fates  are  specially 
•  iin.strncted  for  dur- al.IIUy. 

\^U  HH  for 

Tiill  |)arl  ii'ii- liirn  iiiltl  .>  nil 
will  li(>  limply 

rcpuUI. 

The  Eastern  Machinery  Company 
New  Haven.  Conn..  U.S.A. 

1^  Oil  Tempered '*'       Steel  Springs 
— foi'  eyer.x  pur- 

pose jiijd  the  l)est 
for-each  use. 

Special  styles  of 
;ill   kind>i  !"  iirdcr. 

THE  CLEVELAND 
WIRE  SPRING 
COMPANY 

Cleveland.   Ohio 

Has   that   file   of 

yours  got  the'  Delta trade-mark  on  the tang? 

A    want    ad.   in  this   paper  will    bring 

replies  from  all  parts  of  Canada. 

If  not,  why  nott 
'file      .superiority 

of  these  tiles  hiui 

been  proven  time 

and  again  I  l:roii-.;li actual       working 

te.'jts     against 

I  her      makes. 
•  Delta  ■■      c  u  1  - 

aster     and     pi 

serves  its  cutting; 

edge   longer  than 

any  other  Hie  on 
I  he  market. 

It  is  the  only  line 

of  tiles  from  3  to 

24  inches,  made 

entirely  of  cru- cible steel. 

Get  acquainted 

withthe' 'Delta." 

Every  file  is  sold 
<m  a  positive 

;;u  a  r  a  n  I  e  e  of 

money  back  if 

not  perfectly  sat- islactorv. 

DELTA 

Order  from  yonr 
Lcaler. 

mm 

?  * 

DELTA    FILE    WORKS 
PHILADELPHIA.   PA. 

CANADIAN    AGENTS 

H.    S.    Howl«nd.     Son*    ft    Co..     Toronto: 

Stark*.  S*rbold,  Montr**!; 
Wm.    Stain,    Son    8l     Morrow.      H*lif*x: 

M«rrick-And«rsoD   Co..  Winnipat 

All  Leading  Jobbert 
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Volume  XI \'. tain  standards  and  no  man  is  sent  to  a 

department  wlio  does  not  fulfill  these  re- 

i|uirements.  The  rest  lies  with  the  fore- 
man. 

Employes  are  eneoura-ied  to  work  ont 

their  own  })roblems,  and  are  largely  in- 

strumental in  developinj;'  the  conditions 
under  which  they  work.  As  an  example, 

a  mutual  aid  association  was  organized 

20  years  aao,  but  for  15  years  it  was  a 

failure.  The  officers  were  company  of- 
ficials and  the  men  showed  little  interest. 

Each  year  there  was  a  deficit  which  the 

company  has  to  meet.  The  promise  to 
pay  half  the  dues,  did  not  induce  the 
men   to  join. 

The  association  was  reorganized  and 

its  success  or  failure  put  up  to  the  men 
themselves.  A  new  manasement  was 

elected.  At  the  end  of  the  first  year,  the 

membership  had  increased  more  than 

300  per  cent.,  and  $2,MW  were  in  the 

treasury.  The  record  has  been  maintain- 
ed each  year. 

The  Restaurant 

The  nest  feature  was  a  restaurant. 

At  the  suggestion  of  the  men,  a  small 
lunch  counter  was  established  about  five 

years  ago.  It  was  well  patronized  and 
in  a  few  months  was  moved  to  larger 

quarters.  It  has  been  moved  to  larger 

quarters  on  three  different  occasions.  We 

now  have  a  completely  e(|ui|iped  restaur- 

ant serving  liOO  daily,  and  this  will  be 
doubled   shortly. 

Everything  sells  for  three  cents,  ex- 

cept meat,  which  is  four  cents.  Never- 
theless, we  have  saved  enough  to  pay  for 

the  ecpiipment  for  which  the  company 

advanced  $8,000.  The  food  is  excellent 

and  for  15  to  20  cents  a  good-sized  meal 
is  secured. 

Three  years  ago,  we  started  to  sell 

small  quantities  of  sugar,  coffee,  flour, 
tobacco,  etc.,  in  the  restaurant.  Since 
that  time,  this  department  has  become 

a  large  co-operative  store,  doing  $10,000 
to  $12,000  business  each  month.  All 

kinds  of  groceries,  meats,  boots,  shoes, 

rough  clothing,  etc.,  are  handled.  Last 

year,  through  the  store.  So  carloads  of 

coal,  20  carloads  of  potatoes  and  five  car- 
loads of  apples  were  sold  at  a  large 

saving  to  employes. 

Two  years  ago  a  bakery  was  started 
which  now  bakes  3,000  loaves  per  day. 

Everything  used  in  the  restaurant  comes 
from  this  bakery.  A  lard  rendering 

plant  furnishes  employes  lard  at  5  to 

6  cents  a  pound  less  than  other  stores. 
An  ice  cream  factory  sells  a  large  dish 

of  ice  cream,  made  from  cream  from  our 

own  dairy  farm,  for  3  cents  per  dish. 
Bread  sells  at  4  cents,  for  a  loaf  2 

ounces  larger  than  the  usual  size.  In 

the  shoe  department,  $3.50  and  .$4.50 

shoes   sell   foi-  $2.50   and   $3.     Emphiyes 

save  from  $3  to  $12  per  month  per  family 

on  goods  purchased. 

Building  and  Loan  Association 

Three  years  ago,  nur  employes  or- 
ganized a  building  and  loan  association. 

Since  that  time,  business  totaling  over 
•$200,000  has  been  done.  The  assets  are 

over  $100,000  and  73  employes  have 

bought  and  built  homes.  A  dividend  of 

5  per  cent,  has  been  paid  each  year. 

Money  is  loaned  at  5V2  per  cent.  There 

are  more  than  700  stock  and  savings  ac- 
counts with  employes. 

These  activities  are  fostered  and  en- 

couraged by  the  company,  but  the  man- 
agement and  organization  is  carried  on 

entirely  by  committees  of  shop  men.  The 

comjiany  advanced  the  money,  but  almost 

all  of  it  has  been  paid  back  liy  the  em- 

ployes. 
No  reason  exists  why  any  business  con- 

cern cannot  put  the  question  of  handling 
men  and  their  welfare  on  a  business 

basis  and  frankly  state  the  business 
reason  for  such  an  undertaking.  Our 

employes  distinctly  understand  that  any- 
thing the  company  fosters  for  their 

benefit  is  based  upon  tlie  belief  that  it 

will  bring  returns  in  dollars  to  both. 

The  employes  have  learned  that  capital 

and  labor  are  interdeiiendent — that  both 
must  prosper  on  the  same  basis.  They  are 
learning  that  demagogues  and  agitators 

do  not  fill  pay  envelo]ies  and  never  will. 

VISE 
EFFICIENCY 

Hollands  Vises  meet  the  require- 
ments of  mechanics  who  demand 

the  highest  efficiency,  combined 

with  maximum  strengrth  and  dur- 
ability. 

It  is  not  economy  to  buy  cheap 
vises. 

Our  Catalog  No.  22  will  explain 

why  many  of  the  leading  indus- 
trial shops  have  used  our  vises  for 

over  a  quarter  of  a  century. 

Hollands  Mf^.  Go. 
Established  1887 

Erie,  Pa. 

We  Know 
you  are  anxious  to  buy 

Canadian  Made 

goods. 

The  Imperial 

Chuck 
is  manufactured   by 

Ker&  Goodwin 
Brantford,  Canada 

OWEN  SOUND  IROIiPRKS 
Owen  Sound,  Onti 

Engineers 

Boiler- makers 

I  Founders Maciiinists 

Tank  Work, 

Smoke   Stacks, 

Grey  Iron  and Brass    Castings, 

Special 

Machinery 

Made  to 

Order. 

Our    large   stock    of 

Machine   Bolts. 
Rivets    and  Washers 

assures  quickly   fill- ed     orders     aud 
prompt    sblpmeut. 
One    quality    only — The    Best. 
Send    a    trial    order. 

LONDON    BOLT    & 
HINGE  WORKS 

London  Ontario 

%li/llll/l/l//ll/)lll/llll/liiJW2Ji 
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ELMES  HYDRAULIC  PRESSES 
Rapid-acting  Indraulic  drawing;  presses,  piercing  presses. 
|)uinps,  and  acciinuilators  for  making  Shells,  etc.  Higli 
[iressure  fittings  and  \alves.  qnick  shipment. 

Send  for  our  illustrated  catalog  to-day 

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

Over  50   yeiirx'   rrprrienrr   huililhifi   Injilrnulic  Ttxachinery. 

r-r  ■  I  '.'.l/TJ^ 

p^  Dipping  Baskets 
C)ur  Copper  Baskets  will  withstand  ACID.  C  an  be  made 

to  any  shape  or  size.  Draining  facihties  of  our  wire  baskets 
are  much  greater  than  sheet  metal  construction. 

CANADA   WIRE   &   IRON    GOODS   COMPANY 
Hamilton,  Ontario 

"Hoyt  Frost  King"  Babbitt  Metal staiiils   HIP   iiiiilor   hoavy    service   in   a   wav    that    mattes   it    the    iiu>st 
I'i'oiioiiiical   to  use. 

A    trial   will   convince   you. 

We    h.ive    a    complete   plant   and    every    facility    for   manufacturing 
Shrapnel  Bullets. 

Right  Price.  Prompt  Service. 

HOYT  METAL  COMPANY 
ory   and    Office..   EASTERN    AVE.    anH    LEWISST..   TORONTO,   ONTARIO 

N«w  York,  N.Y.  :  London,  Enr. ;  St.  Louis,  Mo. 

CUT  GEARS 
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NORTHERN   CRANE 
WORKS,    Limited 
WALKERVILLE,  ONT. 

BUY  IN  CANADA  I 

ICRAKES ELECTRIC  AND  HAND 
ALL  SIZES,  CAPACITIES  AND  TYPES 

ALSO  ELECTRIC  AND  AIR  HOISTS 
Foundry  EQuipment — Cupolai*  Ladles,  Etc 

Sit 
D    POWER  ▼ 
ND  TYPES  **  i,     X 

High-Grade    Malleable    Castings 
OF  ALL  SIZES  AND  KINDS 

Gait  Malleable  Iron  Co.,  Limited     -    -     Gait,  Ontario 

Electric  Travelling  Cranes 
(Direct  or  Alternating  Current) 

Steam  and  Electric  Derricks 
(Stationary  or  Travelling) 

Up-to°date  design.    Built  for  fast,  continuoas  service. 
ACCESSIBILITY— DURABILITY. 

Dominion  Bridge  Company.  Limited 
MONTREAL 

i; 

i. 

:'. 

miji 
Trade   Mafh 

Trade  Mar»k 

Castings 
Any  Sixe—From  Ounces  Up 

We  make  all  kinds  of  Malleable  Iron  Castings,  and  all 
of  the  highest  quality. 

Our  years  of  experience  assure  you  the  best  service  and 
castings    that    are    satisfactory    in    every    particular. 
WRITE  us  about  your  requirements. 

International  Malleable  Iron  Co.,  Ltd.,  Guelph,  Ont. 
W/-,/,W/V'/y/W/'/V/VW^//W/'/-/C^ya^^^ 
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I  For  Rapid,  Accurate  Cut-  = 
I  ting   Off    and    Centering  I 
J  This  iMiirliiiit'   IS  iirsigncii   n.  ai'i'iiiatriv  aim    rapiillv  — 
g  cut  bar  steel,   pipes  ami   tubintj  to  any  ilcsired   Iciijfth,  § 
W  leaving   the   eiuls    free    from    Imris    i>r    obstruiUioiis    on  g 
=  the  inside.  s 

I  THE  ETNA  | 
g  Cutting  OS  ami   Ceuteriug    .\lai  June   lar]    take   a   long  g 
=  .shaft,    center    the    end,    cut    off    shaft    to    the    liesired  J 
g  length,   anil   repeat   this   process   until   the   entire   shaft  ^ 
=  is  cut.    The  i)ieces  can  then  be  replaced  in  the  machine,  g 
M  the  other  ends  centered,  all   without   any  chani^i    to  the  ^ 
=  niachiiii'.  ^ 
=  (Capacity    up   to  6      O.  D.      Send    to-dar   for    drtniU    and  price.  ZZ 

I  THE   ETNA   MACHINE   COMPANY  |    J 
=  Toledo,   Ohio  .^       ̂ ^ 

~  \m  I  liiiiiimn  11 1 1 1 1  i.u  1 1 1 1 1 1 1 1 1 1 1  ii  Liji)iiiii!iii!iiiiiiiii!iii!iiiiiiiiiiiiiii:iii!iiiiiii!iii  ii^     w: 

\\\    li;i\(.-  c.xpcriinciitcd   on   the 

SPECIAL  SHELL  STEEL 

ami  lia\i.'  piotluccd  a  ll.KJK 
S.lir  liL.IDI:  that  will  ̂ i\i- 
ijiictjuallcti  sLr\  ice  on  this 
material  in  IIIGll  -  SriJJJ 
M.IClllMiS. 

I^ossibh'  we  could  help  \'()ii. 

"J'ICTOR     BL.IDI']— 
CANADU.\-M,lDEr 

Victor   Saw    Works,   Ltd.   ̂  

Hamilton,  Ont. 

JAMES  CHESTERMAN  &  CO.,  Limited 
SHEFFIELD, ENGLAND 

Manufacturers  of  Measuring  Tapes,   Steel  Rules.  Straight  Edges. 

Surveyors'   Band   Chains,   Engineers'  Topis. 

Wind-up  Measures,   Steel,   Linen 
and  Metallic.     Wiih  Improved 

Patent  Flush  Handle. 

-c 

Steel    L>cpiii   Ci.iul;c 

(I^PJ^I  I  '(  ■I'l 

Steel  Pocket  Vernier  Gauge 

If  your  dealer  cannot  supply   vou,   write   for  cataloi^ucs.   prices,   etc..  ilirect   to 

F.  H.  SCOTT.  404  Coristine  Building.  MONTREAL 

WINNING  THE  BUYER'S  FAVOR 
THE  best  possible  buyer  is  not  made  an  actual  buyer  at  a  single  step. 

It  is  one  thing  to  win  the  buyer's  favor  for  an  article  and  another  to 
make  adjustments  incident  to  closing  the  sale.  Winning  the  buyer's 

tavor  is  the  work  of  trade  paper  advertising.  Under  ordinary  conditions  it 
should  not  be  expected  to  do  more. 

//  what  you  want  i»  not  ndrertised  in  this  is»ue  consult  the  Buyers'  Directory  at  the  back. 
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Divide  $2.00  by  52,  and  whaf  s  the 
answer? 

A  COUPON 

FOR  YOUR 
CONVENIENCE 

I  Less  than  four  cents.  That's  all  CANADIAN 
MACHINERY  will  cost  you  each  week! 

H  Four  cents  is  what  it  costs,  l)ut  what  it  is 
WORTH  is  another  matter  altogether.  To  say  it 
is  Avorth  four  cents  would  be  descending  to  the 
ridiculous.  Its  real  worth  depends  entirely  upon 
the  ability  of  the  reader  to  extract  value  from 
ideas. 

H  If  you  couldn't  get  two  dollars'  worth  of  good 
out  of  CANADIAN  MACHINERY  in  a  year,  we 
wouldn't  want  you  as  a  subscriber.  If  you  can 
secure  full  value  plus,  then  you  can't  afford  not  to 
be  a  subscriber.    Noav  can  you? 

H  If  you  are  a  regular  reader  you  will  be  in  a 

position  to  recommend"  our  paper  to  some  friend 
who's  missing  something.  Draw  his  attention  to 
this  page,  and  we'll  ap})i'eci;ite  it  very  much. 
Having  done  a  friend  a  good  turn,  you  will, 
through  the  act  itself,  be  repaid.  Satisfaction 
arising  out  of  a  thoughtful  and  a  courteous  act  is 
in  itself  a  sufficient  reward. 

SIGN,  TEAR  OFF  AND  MAIL  TO-DAY 

  I9I5. 
Canadian  Machinery, 

143-153  University  Ave., 
Toronto. 

Gentlemen : — 

Please  enter  my  name  as  a  subscriber  to  your 
paper  for  one  year,  and  until  ordered  discontinued, 
for  which  I  agree  to  pay  $2.00  on  receipt  of  bill. 

Name   

Address   

Position   

Firm   
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WELIAND  MATHIN  F»»mil  M  W\  FSB  "thistle"bran  p  rubberbeitihg 
WELLAND-   "^"■^'>  ■  ONTARIO 

We  specialize  in  Dies  and  Chills  for  forging 
Shells. 

All  kinds  of  Grey  Iron  and  Semi-Steel  Cast- 

ings guaranteed  clean  aud  true  to  pattern. 

HAND  HOISTS,  STRUCTURAL  CASTINGS 

ENGINtS Special ;f(ACHINERY 

"Maintenance  of 

Quality" 

Is  our  mntto,  and  our  ex- 
liorlenoc  In  the  manufnc- 11110  of  lieltine  since  the 

var  ISCfi  shoulil  be  inral- iiahle  to  you.  Let  ns  lell 

>  oil  .ill  ritiout  this  frh't'oit iaicd  bi'ltlng.  The  pri.-c  , 
will  iiitponl  to  you. 

M'ritf    to-tltiy. 

J.  c.  McLaren   belting 

CO.,  LTD. 
TORONTO.  MONTREAL.  WINNIPEG 

'J  ̂ 3^ 

Genuine  Armstrong  Stocks  and  Dies 
Hinged  Pipe  Vises. 

Pipe  Cutters.  Steam  and  Gas  Fitters'  Tools. 
Pipe  Machines  for  Threading  Pipe. 

Either  Hand  or  Power. 

yianufai'turtd    hy 

THE  ARMSTRONG  M'F'G  CO. 
328  KNOWLTON  ST.  BRIDGEPORT.  CONN. 

NEW   YORK.   248  CANAL  ST. 

Do  You   Need 
Motors  ? 
If  so,  write 

1^  '^     Toronto  &  Hamilton 
Electric    Company,    Limited 

HAMILTON,  ONT. 

Who  make    Motors  for   Hydro  and  all    other 
Circuits.        Dynamos  for    Light    and    Power. 

Storage    Batteries. 

Tge  stock    of   all  sizes. 

Send  for  Price  Uat 

Railway    and    Highway    Bridges 

Locomotive 

Turn 
Tables 

CANADIAN 

BRIDGE  CO. 
Limited 

^  Walkerville  , \         Ont.        / 

Structaral 

Steel 
and   Iron Work 

Steel  Buildings Roof  Trusses 

If  irhat  you  want  is  not  advertised  in  th''<  isi<ne  consult  tie  H'njrrs   Diirrtonj  at  the  bock. 
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The  Garvin  Machine  Co. 
Manufacturers  of 

Milling  Machines;  Profilint;-  Machines;  Cam  Cutting 
Machines;  Screw  Machines;  Monitor  Lathes;  Die 

Slotting-  Machines;  Screw  Slotters;  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 

GEAR 
Wheels 
Cutting 

of  every 

description. 
Matchless  Raw 
hid  Pinions  in 
24  houis. 

PHILADELPHIA  GEAR  WORKS 
Vine  Street,  Philaadphia,  Pa. 

Skinner  Independent  Chucks 

The  Skinner  Chuck  Company 
Factory  and  Main  Office.  New  Britain.  Conn. 

For  High 

Speed  Work 
IRON  OR 

STt-EL     BODY 

The  last  word  In 
chuck  construe, tion. 
^V  i  d  e  jaws; 
hardened  stetl 
thrust  bi^iirings; 
iidjiistiiig  screws 

uf  iargi!  diam- eter, t  h  r  eaded 
full  length;  jaws 

ground  after 
hardeu.ng,  j^tc. 
Write  lis  to-day 
for  firices  and 
new    catiiloij. 

Chicago  Steel  Bending   Brakes 
We  are  exclusive  MMiuif.tctiirers   of  Steel    Ber^lir. ' 

our   product   sbowe    It. 
;  Brakes,  and 

Only  about 

three  horse- 

power is  re- 
quired  tu 
operate  this 
brake  full 
capacity. 

Catalog     ffiv- 

jing^      full      «lr- Soription 

--  iniiili'U      upon 
rt'quest. 

10  11.  tor  lU  Ga. 

The  Steel  Bending  BraUe  Woiks,  Ltd.,      Chatham,  Ontario 

^^,^^^^^ 

rKGroftOMrqiM' 

FOR  EVERY PURPOSE 

THE  DUPONT ^ 
. 

Patent 

^JBk 

^ 
Power  Hammer 

|ja|H 
9 

BE.ST     FOR     Durabim.v.      Economy      of 
Power,   Simplicity   of  Arljustment. \IH F 

Seven  Sizes 

^H 

n 
from   35  to   300  lbs. ^^1 H 

Only     High-Class     .Material     Used     and 
Satisfaction    Guaranteed. ^r |p 

ASK  FOR  CATALOGUE. 

JpBii 
i^Mr 

SENT  FREE VH Cr 
ThePLESSISVILLE  FOUNDRY     ^ 

J|| 

^ 
Plessisville,    Que. 

'^>3|^ 

Ontario  and  Western  Asrents  : 

.^^1 

^H 

The    General  Supply   Co.  of  Canada  Ltd. 
Ottawa           Toronto           Winnipeg 

^^ 

^ 

The  Whiton 

AUTOMATIC 
Gear  Cutting 

Machine 

Do    you  ^vant  CalalOK  ̂  

The  0.  E.  Wtiiton 

Machine  Co. 
NEW  LONDON,    •    CONN. 

fe IS  YOUR  RIVETING 

j^ PROFITABLY  DONE? 

Ip Our   Elastic   Rotary  Blow   Riveting   Ma- 
chine does  profitable  work,  be<-ause  one niacliine    will    do    the    work    of    several 

hand    riveters,  and   do  It   better. 

Ijte^ 

Every    head    is    perfectly    formed,    any 
shape,  round,  flat,  oval,  rectangular,  etc. 

■f  ■ 

Catnlogue    C    tells    more   about   It. 

II The  F.  B.  SHUSTER  COMPANY 

11        '"tf»t 
1                             New  Haven,  Conn. 

AiKh^'^ 
i       Formerly  John  Adt  &  Son.  Established  l.Wfl 

^   -^ 
.Also  makers  of  Wire  Stralghteners  and 
Cutter,   Cotter  Pin   Machines,  etc. 

The  advertiser  would  like  to  know   where  you  .scut  hin  advertisement — tell  him. 
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CLUTCHES 
Combined    Jaw    and     Friction.        Friction    only 

Gas  Engine    Clutches.     Jaw  Clutches. 
Write   for    int*r««tinB    printed    matter. 

The    Positive    Clutch    &    Pulley    Works    Ltd. 
M1MTK     AL  Factory;    Au.ora.    Onl.  TORONTO 

^ETALLUROISIS    CHLMISIS    ULL   LNOINLLRS 

100H<v>'Sl..     loronio 

Tests    of    Metals,    Fuels,    Oils.     Water,    Etc. 

SPECIAL  ATTENTION  TO  ALL  SHELL  MATERIALS 

INCREASED    SALES     AND     UNSOLICI 1  ED 

REPEAT    ORDERS 
iiri-.  »■«•  belleye, 
BrknowludKHirutii 

ut  Ilif  Katlnfar- 

tury  rt-HuUit  ob- ^  a  I  II  ('  tl  friiiii 
f  o  r  in  <•  r  pur 

cliatra. 
1>  u  r  I  lit;  till- 

|i:ist  twi-lvi-  yeii.-H 
the    «alt'    of    tilt' 

/\in(''Vi:i.'l)iriM.  IlIIH-K  liai  fon.loDlljr  Increaged  Ourlng luiii-  I'll.',  wltliiut  noMilliitloM,  we  lOlit  more  JACOBS 

IMI-itoVWI)  DKILI.  CHl'fKS  thiin  durlriu  nny  other  moiitb 

of  our  pheiiomonally  »t)cce«»ful  career. 
Tills  fu'i  Is  Hlfriilflinut  ■iiiil  may  be  aeroun(e<l  for  only 

l,...'us..  of  the  ■i.tTsfiulory  service  the  JACOBS  liU'UOVKP 
mtir.I.    (■ItI'<'KS    hiive    reiicIiTPil. 

Oiir     illiiHl  ri»l.-'l     lUlilliiKMf     t       .>ti 

The  Jacobs  Manufacturing  Co.,  Hart  ford, Conn. .U.S.  A. 

[»n     mim«t. 

^    %    i^    # -w 

Detective  and  Stop  Watch 
Combined. 

"We  have  a  counter  mi 
ivery  one  of  our  preasetft 

ivLMi  the  fool  presses  " This  from  a  satisfied  user 
of  our  counters.  If  you 

use  presses  our  couDlt-rs would  save  you  money. 

Ask    for    catalog^    25. 
The    C.    J.    ROOT    CO  .     125    Bridge    Street.    Bristol,     Conn. 

PRESSES-ALL  TYPES 
.-'-•"''■■v. Press  Attachments,  Automatic. 

^^ii^ Metal  and  Wire  Forming  Machines. 

Q!in3ii Tumblers — Large  Line. 

Vr^Ty? Burnishing  Machines.    Grinders. 
'■■■.- jj>' Special   Machines. 

Baird  Machine  Co.,       Bridgeport,  Conn. 

Allen 

Safety  Set  Screws 
,\ny  length,  point  or  thread.     We  make  a  specialty  of  short 

lengths. 
ALLEN  SOCKET  CAP  SCREWS 

are  very  neal  ui  a|ii>tai;uin;  and  cicfctlm;;ly  stronc- 

Send  for  circular  Ho.  3  and  free  sample  »ore-s. 

TheALLENMFG.CO. 
Hartford.  Conn. 
173  Princeii  St.. 

Manchetter.  England %vwa« 
NORTON  JACKS 
For  all  kinds  of  heavy  lifting 

Send  for  complete  catalogue  showing  .SO  styles 
10  to  100  tons  capacity. 

M^de  oo'.r  br 

A.   O.  NORTON,  LIMITED 
Coaticook.    Prov,    Oi)^V)»*r  -   Cena  •  ■ 

BOLT,  NUT,  FORGING  AND 
WIRE   NAIL  MACHINERY 
"National"  Bolt  Cutters,  "Wedge  Grip"  Bolt  and  Bivet  Headers, 
Forging  Machines,  Nut  Machines,  Roll  Threaders  and  Wire  Nail 
Machines  arc    used    by   leadinfj   Railroails   and    Industrials. 

NATlONALMlCHINtRrfo) 

TirFiHOwiO.US*    \_/  J 

CANADIAN  AGENT  : 

H.W.  PETRIE,  Ltd. 

TORONTO.  ONT 
MONTREAL.   QUE 

VANCOUVER.    B    C. 

WE  MANUFACTURE  RIVETS  of  every 

description,   ' 'j    inch.    dia.    and    smaller. 

PARMENTER  &  BULLOCH  CO.,  LTD. 

GANANOQUE.   ONT 

AUTOMATIC 

WOOD    SCREW    MACHINES 
Cabis    Addreaa  : 

Cook,  Hartford,  U.S.A. Asa  S.  Cook  Co. 
Hartford. 

Conn. 
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Volume  XI' 

In  the  Manufacture  of 

Shrapnel  and  Lyddite 
Shells  the 

Turner 
Turret 

has    produced     top-notch     results. 
It  gives  satisfaction  for  accuracy  and  rapidity 
in,  drilling,  threading,  reaming,  undercutting, 
counterboring,  etc.,  on  Fuse  Timing  and  De- 

tonator Parts  of  Shells. 

With  the  Turret 

4,  5,  6,  operations 
are  pcssible  with- out resetting.  The 
Tools  revolve,  and 
Turret  automati- 

cally indexes  suc- 
cessive tools  to  ex- 
actly the  same 

working  centre. 
Only  the  working 
spindle  rotates. 

There  is  ho  .  fa- 
tigue from  index- 

ing Turret  and  no 
lost  time  through 
stopping  for 

chucking  or  shift- 
ing of  work. 

T  h  e  Trunnion 
Chuck  makes 

working  on  sev- 
eral sides  possible 

with  one  chuck- 
ing. 

The  Turner  Turret  minimizes  idle  movements, 
there  being  but  a  fraction  of  a  second  between 
successive  tools. 

Turret  is  .suspended  within  rigid,  accurate  case. 
Detent  located  in  case  and  fil!s  adjustable  sock- 

ets in  turret.  "N^ery  wide  range  of  work.  Hand and  ]>o\vor  feed. 

Mail  ii»  i/'iitr  hhif  prinlx  and  let  vs  give  ]/ou 
estimate-^  on  (lie  Turner  Turret.  .-I.s/c  for  catalog. 

Turner    Machine    Company 
Danbury,  Conn.,  U.S.A. 

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  thte  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  blasted  on  the  exterior  of  the  shell  and  an- 

other nozzle  blasts  the  upper  part  of  the  exterior  of 
the  shell. 

Its  capacity  for  continuous  running  is  from  150  to 
200  shells  per  hour. 

We  are  anxious  to  tell  you  all  about  it. 

Write  us. 

We  arc  tnantifarttirers  of  Sand  Blueit  v(juiii- 
mcnt  lor  any  /larUcular  vced.  Also  cleaning 
millft,  tlust  nrrc.'ttcrs,  cinder  mills,  resin 
Oriiiilrrs   tntil   other    foiintlrti   Cfiuiitment. 

The  W.  W.  SLY  MANUFACTURING 
COMPANY 

CLEVELAND  OHIO 

Tlie  ml i'crti.-:ei'  irmilil  li/,-i    (n  l-mnr    ii  In  re  i/oii  .siNr  lii.'<  lulverti.'teiiieiit — t<ll  him. 
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CANADIAN    MACHINERY    BUYERS'    DIRECTORY 
ro  OUR   READERS— Ubc  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  headin|;s    of  the    lines    you 
make  or    sell 

TO   NON-ADVERTISERS— A  rate  of  $5  per  line  a  year  is  charged  non-advertisers. 

Abnulve   MittrrlulB. 
Cmn.    Falrtianks-Morse   Co.,    Moatreal. 
Oarbomwlum  Co..  Nltsarm  Falls,  N.Y. 
Ford  Smith     Mubtne  Co..      UamUUm. 
Out. 

<}«rdnfr    Machine    Co..    Belolt.    WU. 
Norton    Co.,    Wort)«st«r.     Mass. 
8t«Tena.    F.    B..    Detroit,    Mich, 

Ac*tylene. 

L'Alr  LlQulda  Sodetr.  Mootreftl,  Tor- onto. 
Lever    Bros..    Toronto. 

.\cetylenfr   Generators. 

L'Alr  Liquid*  Society,   Uootre*!.   Tor- onto. 
LeTer    Brtx*.,    Toronto. 

.\ccamulatori,    llydraallc. 

Can.    Boomer    &    Boocbert    I*reaa    Co.. 
Montreal. 

Charles  I".  Elme9  Eng.  Wka.,  Chicaji. 
Mesla    .Machine    Co..    Pittaburg.    Pa. 
Wilhsm    K.    IVrrm.    Ltd..    Toronto. 
Wm.    Tod   CompcnT.    YoonsBtown,    O. 
WaUoD-atUImin  Co.,   Aldcnc.   N.J. 

Air    CompreaaorB. 

Canadian     loccraoll-Rand     Co..     Ltd., 
Mootrnl. 

ClerelrnQd    Pneumatic      Tool      Co.     of 
Canada.    Toronto. 

Cnrtla   Pneumatic   Machinerr   Co.,    St. 
Louis,    Mo. 

Smart-Turaer  Macfaine  Co.,  Hamatco, 
OnU 

.Air    Hoists. 

Whitlni     Foundrr     Equipment     Co., 
Harrej,    lU. 

.\lr    Hose. 
Cui.   H.   W.  JohnS'ManTille  Co.,   Llm- 

Ite<l.    Toronto. 
Clereland     l^eumatle     Tool     Co.     ot 
Canada,    Toronto. 

Can.    IntersoU  Hand    Co..    Moatraal. 

..Air    UocelTers. 
Can.    IngersoU  Rand    Co.,    Montreal. 

.4lr    Washers. 
Buffalo  Fone  Co..  Buffalo.  N.T. 
Can.  Slroeco  Co.,  Ltd..  WlndK>r,  Oat. 

Amnielers. 
Can.     H.      W.      Johns-MaoTflle     Co., 

Limited,    Toronto. 

.Aluminum. 
Tallman    Brass    A:    Metal    Oo.,    Ham- 
nton. 

Alloys,   Steel. 
H.  A.  Dmrr  Co..  Ltd.,  Montreal. 
Hawkridee   Broj.    Co.,    Bostoo.   Mass. 
Vanadium     Alloys     3Uel     Co..     Pltta- 

Init.    Pa. 
Vulcan  Crucible  Steel  Co.,   Allquippa. 
Pa. 

Annuoclntor    Systems. 
Lintz  Porter    Co.,    Toronto. 

Arbors. 
Can.  Falrbanks-MorM  Co.,  Montreal. 
Olereland  Twist  Drill  Co..  Cleteland. 
Moree   TwLst    Drill    and    Maehme    Co., 
New    Bedfoid. 

PlesirtsTllle    Foundry,    Plesslarille,    Qns, 
Pratt  A   Whitney   Co.,    Dundaj,   Ont. 

AssembllDK    Stands. 
Skinner     Chuck     Oo..'  New     Britain. 
Conn. 

Automatic    Chncks. 
Oarrln   Machine  Co.,   New   Tork. 

Asbestos    Packing. 
Can.  H.  W.  JohnsManrllle  Co.,   Lim- 

ited,   Toronto. 

AatojenouB    TTeldint    and 
Cnttinc    Plants. 
L'AIr  LlQulde  Society.   Montreal.  Tor 

OBtO. 
Lerer   Bros..    Toronto. 

Antomatlc   Index  MlUInc 
Maeblnes.  „    ̂ 
Oarrin    Machine    Co.,    New    Tork. 
National    Machinery    and    Supply    Co.. 
Hamilton. 

Automatic  Ma<-hlnery. 
Baird  Machine  Co..   Bridjeport.   Coon. 
A     R.   WiHiams   Machy.   Co..   Toronto. 

eildner,     Robt.    4    Son.     Montreal. 

Olraid     Machine    &    Tool    Co.,     Phila- delphia,   Pa-  „ 
Moteb    *    Merryweather    Machy.    Co.. 

Clereland.    O.  .       „        ,      -. 
National     .Mjcbinery      *      Supply    Co.. 
Hamilton. 

Pratt    It    Whitney   Co..    Dundaa,    Ont. 
Owen  Sound  iron  Works  Co..  Owes 
Sound. 

Windsor  Machine  Co..  WIndaor.  VI. 

Automatic    Multiple    Spindle. 
WIndtor  Machine  Co..  Windior.  Vt, 

Automatic  Wood  Scren  .Machines. 
Asa    F.     Cook    Co. 

.\xlr    t'uttcrs. 
BulIerfliM    *    Co..    Rock    laland.    Que. 
A.    B.    Jardine   A    Co.,    Hespeler,    Ont 

Babbitt    Metal. 
Can.    Falrbankj-Morse    Co.,    Montreal. 
Hoyt    MeUl    Co.,    Toronto. 
.Macnolia    MeUl    Co..    .Montreal. 
Tallman     Braaa    &     Metal    Co.,     Ham- 

ilton. 
Uaklng    Ovens, 

Oren  Equipment  A  Uff.  Co.,  New 
Rafen.    Conn. 

Owen    Sound    Iron    Works   Co..    Owen 
Bound. 

Hull   BenrinKS. 
Can.    Falrbanka-Monw    Co.,    Montreal. 
Chapman    Double    Ball    Beartnx    Cocd- 

pany,    Toronto. 
II.1II    Itiirnlihlnir    Machines. 
Balrd  Machine  Co..  Br1d»ei»rt.  Conn, 

iiandlnir   ^iachlnea.    llytlrauUc. 
West  Tire  Sette'  Co..  Rocheiter.  N.T. 

Barrels.   Steel    Shop. 

Balrd  Machine  Co.,   Bridfeport,  Conn. 
Clrrpland  Wire  Sprint  Co.,  Cle»eland. 

Bars.   Borlnr. 
Charln  F.  Elmes  Enj.  Worka.  Chicago 
Nlles-Bement  Pond   Co.,   New  York. 
Owen    Sound    Iron    Works    Co.,    Owen 
SoTind. 

Itnr  Renders  and   Stralcht   Kdfes. 
Steel      Bendlnit     Brake     Works.     Ltd.. 
Chatham.    Ont. 

Bar  Benders.   Hydraulic. 
Charles  F.   Elmea  Ene    Works.  Chlcie" 
Watson-StUlman    Co..    Aldene,    N.J. 

Bar   TiTlstlnp    Machines..     .. 
Mtsta    Machine    Co..     Pittsbnnr,    Pa. 

Batteries    nnd    Accessories. 
Lintz-Porter    Co.,    Toronto. 

Bell    S.Tslems. 
Linlz-Porler    Co.,    Toronto. 

Belt    Benches. 
Tabor   Mfg.    Co..    Philadelphia.    Pa. 

Belt    Dresslnc    nnd    Cement. 
Orainn  A  Knight  Mfg.  Co..  Montreal. 

Belt    I>aclne,   T^enther. 
Qraton  A   Knight   Mfg.  Co.,   Montreal. 

Beltlnfr.    riinln. 
Pan.     FalrbanKs-Morse    Co.,    Montreal, 
Oraton  A   Knight   .Mfg.   Co..   Montretl. 
Jones   A    Olassco.    .Montreal. 
Mone    Cliain    Co..    lth.ica.    N.T. 

Britlnic,    Cotton. 
Dominion    Belting   Co..    HamDtOD. 

Beltlnir.    I/enther. 
Can.    Falrbanka-Morse    Co..    Montreal. 
Olmrd  Machine  &  Tool  Co.,  Phlln- .Irli.hla.    Pa. 
Oraion  A   Knight  Mfg.  Co..  Montreal. 

M..in    l!.'Ilins    I""..    Montreal. 
M   r«r    Chain   Co..    Ith.icii.   .N.Y. 

Beltlns.    Stitched    Cotton   Dnck. 
Dominion  Belting  Co..  Hamlltoo,  OnL 
Main     Bi'ItIng    Co..     Montreal. 

Beltlnr,    Robber. 

Can.  H.   W.  Johna-Manetlls  Co..  Lim- 
ited.   Toronto. 

Benders.  Angle  and  Tee  Iron. 
Can.    Buffalo   Forire   Co..   Montreal, 
Watson-Stlllman    Co.,    Aldene,    N.J. 

Rendlnr   Machinery. 
John    Bertram    A    Sons   Co..    Dundaa. 
Bertrams,  Limited.  Bcllnbutvh.  Boot- land. 

Bliss,   E.   W.,   Co.,   Brooklyn.   N.T. 
Brown.  Boos  Co..  Ltd.,  HamDtoB. 
Canada. 

Can.    Buffalo   Forie  Co.,   MontreaL 
Can.  Machinery  Corporation.  Gait. 

Ont. 
Charles  F.  ElmM  Eng.  Works.  Chicago 
Jaidtae.   A.   B..  A  Co..  Hespeler,  Ont. 
National    Machinery   Co..   Tiffln.   Ohio. 
National  Machinery  A  Supply  Co.. 
Hamilton. 

Niles-Bement  Pond    C«..    New    York. 
Owen  Sound  Iron  Works  Co..  Owen 
Sound. 

Toledo   Machine  A  Tool   Co..  Toledo,  O. 
Sirel   Bending  Brake  Works.  Chatham. 
Ont 

Walson-Stlllman    Co..    Aldene.    N.J. 

Ilina.   Steel. 
DennU  Wire  A  Iron  Works  Co..  Ltd., 
London,    Canada. 

Toronto    Iron    Worka,    Ltd.,    Toronto. 

Bit  Braca  Tools. 

Wella    Bros.    Co,,    Oreendeld,    Mass. 
WUt  Twist  Drill  Co.  of  Canada,   Ltd.. 

Walkerrllle.    OnU 

Blaat  Ganges,  Cupola. 
Can.    Buffalo    Forge  Co..    MontrsaL 
Sheldooa,     Ltd.,     Oalt.     OnU 
Whiting      Foundry      Equipment      Co.. 

Harrey.     HI. 
Blocks.   LirUnc 

Northern     Crane     Works.     WalktrrlUe. 
Illowers. 

Can.    Buffalo    Forge    Co..    MoatnaL 
Can.  Sirocco  Co..   Ltd..  Windsor.  OnU 
Chicago    Flexible    Shaft    Co..    Chicago. 

111. Olrini    Machine    A    Tool    Co..    PhDa- 
delphU.    Pa. Sheldons.    Ltd..    Gait.    OnL 

Southwark    Foundry    A    Machine    Co., 
PhHadelphia. 

Blote    Pipes    and    Regulators. 

L'Alr  Liquids  .Society,    Montreal.    Tor onto. 
Lerer    Bros.,    Toronto. 

Bluing   Ovens. 

Oeen    Equipment    &    Mfg.'  Co.,    New Haren,    Conn. 

Boilers. 
CaiL    Locomotlre  Co.,    Kingston.    Ont. 
.National     Machinery    A     Supply    Co.. 
Hamilton. 

Owen    Sound    Iron    Works    Co..    Owea 

Sound. Plessisrille    Foundry.    PlesslsTllIe.    Que. 

Boiler  Compounds. 

Can.   H.   W.   Johns  SlanrOle  Co..   Llm 
ite<l.    Toronto. 

Boiler    Graphite. 

Dlion   Crucible  Co..   Jersey   City.    N.J. 

Boiler    Makers'    Sul»plles. 
Jno.    F.    Allen   Co..   New   York. 

Bolt  Cutters  and   Nut  Tapers. 

Wells   Brothers   Co.,   Qreenfleld,   Masa. 
Bolts. 

Oalt    Machine    Screw   Co..    Oalt,    OnU 

London     Bolt    A    Hinge    Works,     Lon- 
don,   OnU 

Bolt   iind    Nut    Machinery. 
A.    R.    Williams   .Machy.   Co.,  Toronto. 
John    Bertram    A    Sons    Co..    Dnndas. OnU 

Owen    Sound    Iron    Works    Co..    Owen 
Bound. 

Gardiner.    Kobt..    A    Son.    Montreal. 
Landls  Machine  Co.,   Waynesboro.   Pa. 
National     Machinery    Co..    TlfOn.    O. 
National    .Machinery     A     Supply    Co.. 

Hamilton. 
Wiley  A  Russell  Co..  Greenfield.  Mass. 

Books. MacLean  Publlshinf  Co..  Toronto. 

Boring  Machine*.  Tprlght  and 
liorlrontal. 

John    Bertram   A   Sons  Co..    Dnndas. 
Colhum    Machine  Tool   Co..    Franklin 

Pa. 
GarU^lt-Mnrhlnrry.    Tnrtmto. 
Olrani    Machine    A    Too)    Co.,    Phils 
delphla.    Pa. 

Hill,  aarke  A  Co..  al  Ohlesgo,  Chi rago,     111. 
Mo'ch    A     Merryweather    Uaehy.     Co. 
nereland.     O. 

National    Machinery     A      Bnpply    Co. 
Hamilton. 

Niles  Brmcnt  Pond     Co..     New     York. 
Stow   ilfg.   Co.,    Btaigllimtoo.   N.Y. 

Boring    Marhlnea,    Pneumatic. 

Cylinder. 
Baker    Brothers.    Toledo.    O. 
Clereland     Pneumatic      Tool      Co.     ol f'sii.'i^s.    ToTTinto, 

Can.    Falr^anks-Morss    Co.,    MontreaL 
Can.    IngersoIl-iUnd    Co.,    Montreal. 
Independent       Pneumatic      Tool      Co., 
Chicago,    ni. 

Stow    Mfg.   C*..    BInghamtoo.    N.Y. 

Boring    and    Turning    Mills. 
John    Bertram    A    Sons    Co..    Dundaa. 
(jlrard     Machuie     &     Tixjl     Co..     I'hlla 

delijtila.    i'a. 
National     Machinery    A     Supply    Co.. Hamilton. 

.Niles-Bement  I'ond  Co..  New  York. 
Boxes,   Annealing.   Charging. 

^Ifiita  Machine  Co..  Pittsburg,  Ps. 

Box    Puller. 
Jardine.   A.   B..  A  Co.,   Paspsler.  OnU 

Uoxre,    Steel    Shop. 

Clereland   Wire  HprUlg  Co..   ClerelsKl. 
Ituxes,    Tote. 

Clereland   Wire  Spring  Co..   deeelaal. 
Brakes. 

Brown,   Boggs  A  Ca.   Uamlltoa.   Caa. 
Whiting      Foundry      Equipment      Co. Harray,    UL 

Brakes.    Ilemry     Plate    Bending 
and    Cornice. 

Ulesl      Bending     Brake     Worka,     Ltd. Chatham.    OnU 

Brass    Working    Machinery. 

A.    B.    Wmiama  Machy.  Co.,   Torcato. 
Gardner.    BbbU.   A   Son,    Montreal. 
UlrarU    Machms    A    Tool    Co..    I'hUa dclphU.   Pa. 
National     Machinery    A     Supply    Co.. 
Hamilton. 

Warner  A   Swaaey  Co..   Qevcland. 
NUea-BementPond  Co..  Nsw  York. 

Brick    Cars. 

Can.    Buffalo  Forgs  Co..   MentrsaL 
Bheldoos,    Ltd.,    Oslu    Oau 

Brick    Dryers. 

Can.    Buffslo    Forgs    Co..    Moatreal. 
Can.  Sirocco  Co..   Ltd.,   WlndM>r,  OnU 
Sbeldons.    Ltd.,    OalU    OaU 

Brick    .Machinery. 

Eastern    Machinery    Co.,    New    Haven. 
Sheldooa,    Ltd..   Ualt.   UnU 

Urldgrn,     Kalltvay    and     Highway. 
Can.  Bridge  Co.,  WaitterrlUe,  OnU 

Buckets.  CUm  libell.  Crab  and l>unili. 

Whitmg      Foundry      Equtpmeat      Co.. 
Harrey,    111. 

BufTing  and  Polishing  Machinery. 

Canadian    Hart    Wheela.    Ltd.,    Uamil- 100.    Ont 
Fold  Smith    Machine     Co..     HamiltcB. 
Onu 

Giranl     Machine    A    Tool    Co.,     PhUa 

delLibla,    I'a. Gray    Mfg.    A   Machine  Co..  Toronto. 
New    Bnuin    MactUns    Ca    New    Bn- 

tam.   Conn. 
UullUorers. 
John   Bertrsm  A  Sons  Oo..    Duadsa. 
£.    W.    Bliss   Ca.    Brooklyn.    N.Y. 
Canada  Maoti.  Corporatioa.  Gait  OnU 
National     Machinery     A     Supply     Oa. 

Hamilton.    OnU 
Watson-StUlmao  Ca,   Aldens,   MJ. 

Burners.   Enclosed    Flame   Gaa. 
Oven     Eq'iipment    A     Mfg.    Ca,    Nsw Haren,    Conn. 

Burners.    Fuel.    Oil    and    Natarai 
Gas. 

Whiting      Foundry      Equlpmsnl      fV.. 

Harrsy.    111. 

Burring     Reamers. 
Wells    Brolhen    Company.    OrssaSsld. 

Masa. WUt  Twist  Drin  Ca  ot  Canada.  Ltd.. 
WalkerrlUs.     Onu 

Bulterlses. 
Wells    Brothers    Oompaay.    Giesnfleld. 
Masa. 

Burrs,    Iron    and    Copper. 
Parmmter  A   Bulloch  Ca.  Oananoqu- 

Canners'  Machinery. 
Bliss.    E.    W..    Oa.    Brooklya.    N.Y. 
Brown.   Boc0  A  Ca.   Hamlltaa.  Caa. 
National     Machinery     A      Supply    Oa. 
Hamilton.    OnL 

Caissons. 
Toronto    Iron    Works.    Ltd..    Toronto. 

Cars,    Charging    Box    Ingot. 

Meats    Macliine    Co..     Pltyburg.    I's. 
Cars.    Indnstrlal. 
Can.    Buffalo    Forge    Ca.    MOBtreaL 
Oan.    Fairi>anks.Morse    Co.,    MontreaL 
Shddoos,    Limited.    Oalt    Oat 
Whiting      Foundry      BqullRBCBt      Ca. 

Harrey.     DL 
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CaHtin|;8,    Aluniinani. LiaBllllgB,       ^^1  U  111  ■  II  UOI- 
Cimniagham  &  Son.  St.  G&tharinee, 
OnL 

Owen  Sound  Iron  Works  Co.,  L.ta., 
Owen    Sound,    Unt 

St,     Lawrence     Foundry,    Oalt.    Ont, 
Tallman  Braaa  &.  Metal  Cow,  HamUtoo 

Caiitings,    Air    Furnaces. 

Wm.  Tod  Company,  Toungatown,  O, 

Castines,    BraBB. 

Cunningham    &    Son,    St.    Cathartnet, 

AlSiiider    Fleck,     Ltd.,     Ottawa, 

T.    C     Lawrence    Foundry.   Oalt,    unu 

Mest^;    Machine    Co,.    Pittsburg,    Pa. 

Owen    Sound    lion    Work*    Co.,    Owe« 

Pl^rtile    Foundry,  PleMlarme,  Qat.
 

xijtoan  BraM  &  UeUl  Co.,  HamUto
o 

Wm.    Tod   Company,    Youngstown,    
O. 

Castlnen,    Bronie, 

Cunningham    Ic    Sob,    St.    Cath
arine* 

mS^    Machine    Co..    P'tt^burg    
 Pa. 

^Sman  Bra,a  *  Metal  Co..  ,H"^»?" 

wioTTod   Company,    Youngstow
n,   «>. 

CMtlnsa.    Copper. 

Cunningham    *    Son.    St.    Ct
hartaM, 

T^Sikn    Bra-    k    Metal    Co., 
   Ham- Utoo,   Ont. 

CMtlniB,   Or»y   Iron. 

Brown,    Bona    Co..    Ltd..    
HamUtoo. 

Erie   Foundry   Co.,    Erie,    Pa. 

Ileiander    Fleck.    Ltd..    Otuwa^ 

GaiSTer.    Uobu.   i    Son.    M
ontreal. 

hISi      iron    &    3tol    Foundne».
    LUl.. 

M^r^.xt,';:;^  co..  pittshurg,  v.. "wen    Bound    iron    Worka    Co,.    Ow» 

pSrtU.   Foundry,    Pleaaiarlllj^  Qu^ 

wS^Tod   Company,    Youngstown.    
O. 

Coattnsa.    B"*'    Chrome    and
 

SliansaJieBe    bteel, 

Hull     Iron    &    "I**'    Foundriee. 
   Ltd.. 

Hull,    Uuebec  .^  „ 

mSu    Machine    Co..    P'tt^bu"^'    ̂  '^•, 
Wm.    Tod   Com^wny.    Yoxmestown.    

O. 

C«itiDK»,  Malleable. 

Qftit    ll*U«»Ule    Iron    Oo.,    GslL 

Caetineb,    Mckel    Steel. 

Hull  Iron  &  Sieel  Foundries,  Ltd..
 

Hull,   UuetMJC  „ 

UetiU    Machme    Co..    PUt?burg,    I  a. 

Cement.   Disc    Wheel. 

0*nliwr    MMJtUM   Co..    Bdolt.    Wlfc 

Cement.   Irwn. 

Can.   a.    W.   JgJin»-M»nTiUe  Co.,  Llm- tUid«   Torouu*.  r^    t_    ̂  

Shellva  ileUiiic  FU1«  Co..  Derby,  O. 

Cement    Machinery. 

Can.    Kairlmuiu -Monte   Co.,    MontreaL 

OanlB«r,    Kobu,    &   Son,   MonUeai. 
Nauuiiai     Mai:Um«ry     ±    Supply     Co., 
Uamiiion,    UnU  «         ,n_ 

Owen    cioimd    Iron    Worka    Co.,    Owen 
Hound. 

Centre    Reamers. 

Wells    Brothers  Co..   Greenfield.    Maia, 

Centering  Machine!*, 
Joiin    liertium    &.    Houa   Co.,    Dunda*. 
Ganlner,    KobU,    &   aon.    Montreal. 

Glranl    M.achiiie    At    Tool    Co.,    I'hila- delpbia,   I'a.  ^ 
Hurlbut.    Kuycis   Machineiy   Co..    bouUi 

SiiSbiiry,    -Mass. 
NaUonal    Macmnery     &     Supply    Co.. 
UamUton. 

Nilwi-ii«meut  I'ond    Co.,    New    York. 
Pratt  &   Whitney   Co.,   Dundaa.   Ont, 

Centrifueal    Pumps. 

Can.   Buttalo  Foi^e  Co.,  Montreal. 
Pratt   &   Whitney   Co.,   Dundas,   OnL 
Soutbwark    I'oumiry    &    Machine    Co.. 

I'hiladelphia,    I'a. 
Bmart-Tumer  Machine  Co..   Hamilton, 
OnU 

Chain    Blocks. 

Can.     Fairbanks  Morse    Co.,    Montreal. 
National     Machinery     &.     Supply     Co., 
Hamiltoiu 

Chains,   Silent   and    Transmission. 
Jones    it.    Olaasco.    Montreal. 
Morse    Chain    Co..    Ithaca.    N.Y. 
PienisTllle   Foundry.    Plessisrllie,    Que. 

Chemists. 

Toronto  Testing  Laboratory,  Ltd.,  To- ronto. 

CtiorKK,     Aero,     Aatomatic. 
Oarrln  Machine  Co.,   New  York. 

Chocks,     Drill,     Lathe    and 
CnWersal. 

John    Bertram    A    Sons    Go. ,    Dnndas, 
Ont 

Buffalo    Forge    Co..    Buffalo,    N.Y. 
Can.    Falrbanka-Morse    Co..    Montreal. 

ClcTcland    Twist   Drill    Co..    Clerdand. 
Cusbman  Chuck  Co.,   Hartford,  Conn. 
Gardner.    Robt.,   A   Son,    Montreal. 
Girard    Machine    &    To<^    Co. .    Fhila 

delpbla,    I's. WeUfl    Brothera   Co..    Greenfield.    Mass. 
Jacobs   Mfg.    Co.,    Hartford.   Ccnm. 
Ker     &     Goodwin,     Brantfonl. 
Modem    Tool    Co.,    Erie.    Pa. 
Morse    Twist     Drill    &     Machine    Co., 
New    Bedford. 

National     Machinery     ft     Supply    Co.. 
Hamilton. 

Skinner    Chuck      Co..      New    Britain. 
Conn. 

D.     E.     Whiten     Machine     Co.,     Ne\^ 
London.    Conn. 

WUt  Twist  Drill  Oo.  of  Canada.  Ltd., 
Walkerrille.   Ont. 

Chnrks,    Drill,    Aotomatlc    and 

Keyletis. 
Buffalo  Forge  Ca,  Buffalo.  N.Y, 

Chucks,   Kinr  Wheel. 
Gardner    Machine   Co..    Belait.    Wla. 

Chncklnff    Machines. 
Garrln    Machine    Co.,    New    York. 
Girard     Machine    &    Tool    Co..     Phila 

delphia.    I'a. New      Britain      Madilne      Go..      New 
Britain.    Conn. 

Niles-Bement-Pnsd    Co..    New    York, 
Turner   Machine   Co..    Danbury.    Conn. 
Warner  A   Swaaey  Co.,  Olereland,   O. 

Clocks,    Time   and    Watchman's. 
Lintz-Porter    Co..    Toronto. 

Cloth   and    Wool    Dryers. 
Canada     Wire     A      Iron     Goods     Co., 
Hamikon,    Ont. 

Sheldons.    Limited.    Oalt, 

Clutches. 

Eastern    Machinery    Co.,    New    Raven. Conn. 

Jones    &    Glaaseo,    Montreal. 
Owen    Sound    Iron    Works    Co..    Owen Sound. 

Positive  Clutch  A  Pulley  Works,  Ltd., 
Toronto, 

Coal     Ilandllns    Machinery. 
WTtlting      Fmmdry      Eqolpment     Co.. 
Harrey,    III. 

Coke    and    Coal. 

Hanna   A   Co..    M.    A.,   CleTelaad,    O. 

Collectors.     Fnenmatlc. 

Can.    Buffalo   Forge   Ca.    MontreaL 
Sheldons.    Limited,    Oalt. 

Compressors,  Air. 
Clereland     Pneumatie      Tool      Cou     sf 
Canada,   Toronto. 

Independent      Pneumatie      Tool      Co., Chicago. 

Mesta    Machine    Co..     Pittsbiirp:.    Pa. 
National     Machinery     A     Supply    Co., 
Hamilton. 

Soiithwark    Foundry    &    Machine    Co. . 
Philadelphia,    Pa. 

The  Smart-Turner  Machine  Co.,  Ham- 
Uton. 

Concentrating^    Plant. 
Gardner.    Itobt. .    A   Son,    MontreaL 

Concrete    Mixers. 

A.  R.  WilllsnM  Machy.  Co.,  Toronto, 
Can.  Fairbanks- Morse  Co..  Montreal. 
National     Machinery    A     Supply     Co.. 
Hamilton. 

Concrete    Reinforcement. 

Canada   Wire  Goods   Mff.    Co.,    Ham- 
ilton. 

Condensers. 

Can.    Buffalo    Forge   Co.,    Montreal. 
Mesta    Mnchine    Co..     PittsbnrR.     Pa. 
The  Smart-Turner  Machine  Co.,  Ham- 

Uton. 

Sonthwnrk    Foundry    A    Machine    Co., 
Philadelphia. 

Wm.    Tod    Company,    Youngstown.    O. 

Contracting:   Engineers.   Electrical 
Lintz-Porter    Co. .    Toronto. 

Controllers    and    Starters, 
Eltctric     Motor. 

A.    R.    WllHams   MatAy.   Co.,   Torrmto. 
Toronto  A  Hamilton  Electric  Co., 
Hamilton.    Out. 

Conveyor    Machinery, 

Can.    Fairbanks- Morse    Co..    Montreal. 
National  Machinery  A  Supply  Co., 
Hamilton.    Ont. 

PlesBlsTille    Foundry,    PlessisrHle,    Qne, 
The  Smart-Turner  Machine  Co..  Ham- ilton. 

Coplnp    Machines. 
Can.    Buffalo   Porve  Co..    MontreaL 
John    Bertram    A    Sons    Co..    Dnndas. 
National    Machinery      A      Supply    Co.. 

Hamilton,     OnU 
NUes-Bement-Pond    Co. ,    New    York. 

Comlre  Brakes. 

Brown     Boggs    Co.,     Ltd..     Hamilton. 
Canada. 

Steel    Bending   Brake    Wks..    Chatham. 

Counting:    Machines. 
National    Scale    Co.,    Cbicopee    Falls. 

Mass. 
C    J.    Root    C*.,    Bristol.    Conn. 

Conntcrbores     and     Countersinks. 

Clereland    Twist    Drill   Co.,    Clereland, 
Morse    Twist    Drill    A     Machine    Co., 

New    Bedford. 
Pratt  A  Whitney  Co.,  Dundaa.  Ont. 
Wells    Broa.     Co.,    Greenfield,    Mass. 
Wilt  Twist  Drill  Oo.  of  Canada,   Ltd.. 
Walherville.    Out. 

Countershafts. 

Balrd  Machine  Co.,   Bridgeport.  Oonn. 
Wells   Bros.   co..   Greenfield.    Uass. 

Country    Honse    Llffhtlns    and Cooking. 

Can.    Blaugas    Co.,    MontreaL 

Couplings. 

Can.  H.  W.  Johna-Manrllle  Co..  Ltd,. 
Toronto. 

Eastern    Machinery    Co.,    New    Haren, 
Conn. 

Gardner.    Robt.,    A    Bon,    MoatresL 
Owen    Sound    Iron    Works    Co..    Owen 

Sound.    Ont. 

Conplings,   Air    Hose. 
ClcTcland     Pneumatic      Tool      Co.     at 
Canada.    Toronto. 

Crabs.    Trayelllng. 

Owen    Sound    Iraa    Works   Co.,    Owen 
Sound. 

Cranes,    Locoiuotlre. 

Northern    Crane   Works.    WalkerrlUc. 

Cranes,    Gantry. 

Northern    Crane    Works,    Walkerrille. 
Smart-Turner   Machine   Co.,    Hamilton, 
OnU 

Whiting      Foundry      Equipment      Oo. 
Harrey,    lU. 

Cranes,    Goliath. 
Herbert    Morris    Crane    A    Hoist    Co., 

Ijtd.,   Toronto. 
Northern    Crane    Works,    Walkerrille. 
Whiting      Foundry      Equipment      Co., 

Harrey.    III. 

Cranes,    Hydraulic. 
Watson -StUlman  Co.,   Aldeae.   N.J. 

Cranes,    Pneumatic. 

Northern    Crane    Works,    Walkerrille. 
Whiting      Foundry      Equipment      Co.. 
Harrey,    111. 

Cranes.    Post   Jib. 

Northern    Crane    Works.    Walkerrille. 
Smart-Turner  Machine  Co..    Hamilton, 
Ont. 

Whiting      Foundry      Equipment     Oo., 
Harrey,    III. 

Cranes,   Portable. 

Northern    Crane    Works,    Walkerrille. 
Whiting      Foundry      Equipment      Oo., 
Harrey,    111. 

Cranes.   Swing  Jib. 

Northern    Crane    Works.    Walkerrille. 
Smart-Turner  Machine  Co.,   Hamilton, 
Ont. 

Whiting      Foundry      Equipment      Oo.. 
Harrey,    111. 

Cranes,    Transfer. 
Northern    Crane    Works,    Walkerrille. 
Smart-Turner  Machine   Co..    Hamilton, 
Ont. 

Whiting      Foundry      Equipment      Co.. 
Harrey,    111. 

Cranes,    Wall. 

Northern    Crane    Works,    Walkerrille. 
Smart-Turner  Machine   Co.,    Hamlltim, 

Ont. 
Whiting      Foundry      Equipment      Oo., 

Harrey.    111. 

Cranes,  Travelling  Electric  and 
Hand    Power. 

Dominion     Bridge    Co.,    Montreal. 
NUes  Bement-Pond    Co.,    New    York. 
Northern    Crane    Works.    Walkerrille. 
Whiting  Foundry  Equipriaent  Oo.. 
Harrey.    111. 

Crane,     Chain. 
Northern    Crane    Works.    WalkerrlUc 

Cranes,    All    Kinds. 
Northern    Crane    Works,    Walkerrtlls. 
Owen    Sound    Iron    Works    Co..    Owen 
Soimd.    Out. 

Southwork    Foundry    A    Machine    Co., (Philadelphia. 

Whiting      Foundry      Equipment     Co.. 
Harrey.     III. 

Crank    Pin    Turning    Machine. 
N ilea- Bement- Pond    Co.,    New    York. 

Crimps,    Leather. 

Graton  A  Knight  Mfft.   Co..   Montreal. 

Cupolas. 
Can.     Buffalo    Forge    Co.,    MontreaL 
Northern    Crane    Works.    Walkerrille. 
Sheldons,    Ltd.,    Gait,    Ont. 
Whiting  Foundry  Equipment  Co., Harrey.    IlL 

Cupola   and    Blast    Gate    Blowers. 
Can.  Sirocco  Co..  Ltd.,  Windsor,  Ont. 

Cupola   Blast    Gauges   A    Blowers. 
Sheldons,    Ltd.,   Gail.   Ont, 

Cutters,  Angle.  Tee  Iron  and  Bar. 

Can.    Buffalo    Forge    Oo>.    MontreaL 

Cutters.    Flue. 
Independent      Pneumatie      Tool      Co.. 
Ciucago. 

Clereland     Pneumatie     Tool     Co.     o( 
Canada.    Toronto. 

Cutters,    Pipe. 

Can.    Fairbanks-Morse    Go.,    MantreaL 
A.    B.   Jardine   A   Co..    Hespeler,    Oat. 
TrimonC   Mfg.    Co.,    Boxbury,    Mass. 

Cutting  Compoond  *  Cattlns  OU. 

Can.  Economic  Lubricant  Co..  Mont- 
real. 

Can.    Oil    Companies,    Toronto. 
Cataract    Refining    Co..    Buffalo.    N.Y. 
Crescent    OU    Co..    New    York. 
Racine  Tool  &  Machine  Co.,  Racine. 
Wis. 

Cutter  Grinders  and   Attachments 

CindnnaU  MUling   Macfalas  Oc.   Cin- 
cinnati. 

Ganrin    Machine    Co..    New    York. 
Girard    Machine    A    Tool    Co.,    Phila- 

delphia,  Pa. 
Cutters.    Milling. 

A.   R.   Williams   Uachy.  Ga.  ToronU 
Can.    Fairbanks-Morse    Co..    Mostnal 
Cleveland    Twist    Drill    Co.,   ClarelaBd. 
Garrln    Machine   Co..    New    York. 
MoTse    Twist    Drill    and    Machine    Co.. 

New    Bedford. 
Tabor   Mfg.   Co.,   PhUadcIphia,   Pa. 
Pratt  A  Whitney   Co.,   Duadaa,  Ont. 
Wilt  Twist  Drill  Co.  of  Oaaada.  Ltd.. Walkerrille,    OnU 

Cutting-off   Machine*. 
Armstrong     Bros.     Tool    Co..    OileagOb 
John    Bertram   A   Sons   Co.,   Dandaa. 
Can.     Fairbanks-Moiae    Co..    MontreaL 
Espen-Lucaa  Maciime  Wks..  Philadel- 

phia,   Pa. 
Foss   &    Hill    Machy.    Co.,    Montreal. 
Garlock-.Machinery,    Toronto. 
Garrln  Machine  Co..  New   York. 
Girard  Machine  &  Tool  Co.,  Phila- 

delphia.   Pa. 
Geo.  Gorton  Machine  Co.,  Racine, 

Wis. 

Hurlbut,  Rogers  Machinery  Co.,  South 
Suilbuiy,   Maas. 

John  H.  Hall  A  Sons.  Brantford. Ont 

Nutter  A  Barnes  Co..   Hlnsdal*.   N.H. 
Pratt   A    Whitney   Co..    Dundas.    Ont. 
Tabor   Mfg.    Co.,    Philadelphia,    Pa. 
L.    S.    Starrett   Co..    Athol,    Mass. 

Damper    Regulators. 
Can,    FairbankB-ilorse    Co..    Montreal. 

Derricks. 

Dominion     Bridge    Co.,     Montreal. 
WUt  Twist  Drill  Co.  of  Canada.  Ltd.. 

Walkerrille,    Ont. 

Designers.    Special    Machinery. 
Balrd  Machine  Co.,   Bridgeport.  Cona. 

Dies  and   Die   Stocks. 

Armstrong  Mfg.  Co..  Bridgeport.  Cona. 
Banfleld,   W.    H.    A   Son.    Toronto. 
Butterfield   A   Co.,    Rock    Island.    Qua. 
Brown,    Boggs  A   Co..    HamUton,    Ont. 
Can.    Fairbanks-Morse   Co..    Montreal. 
Duncan    Electrical    Co..    MontreaL 
Gardner.    Robt.,    A    Son,    Montreal. 
Greenfield     Tap     A     Die     Corporatloa, 
Greenfield.    Mass. 

A.    B.   Jardine   &   Co..    Hespeler.    OnU 
Modem   Tool    Co..    Brie.    Pa. 
Morse   Twist    Drill    and    Ma<Sihie   Co., 
New   Bedford. 

Pratt    A    Whitney    Co..    Dundaa.    OnU 
Wiley    A    Russell,    Greenfield.    Mass. 

Dies    for    Bit    Brace    I'se. Wells   Brothers  Co.,   Greenfield.    Mass. 

Die    Sinkers. 
Garrin    Machine    Oo.,    New    York, 

Dies    for    Machines. 
Wells   Brothers  Co.,    Greenfldd.    kfasa. 

Die    Sinking    Presses,    llydraolle. 
Chariea  F.   Elmes  Eng,   Works.  Chicago 
Watson -Stlllman  Co..    Aldeae,   N.J. 

Dies.   Self-opening. 
Duncan    Electrical    Co.,    MoatrsaL 
Geometric    Tool    Co. .     New    Haven. 
Greenfield    Tap    A     Die    Con»oratlea. 

Greenfield.     Mass. 
Landls  Machine  Co..   Waynesbero,   Pa. 
Modern    Tool    Co..    Krie.     I*a. Murchey   Machine  A  Tool  Ca.   Detroit 
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Eat«   Steel 

WHY  IS  IT 
Tluit  so  many  Canaflinn  shops  nre  now  pqulpped  and  ln'ln;; 
equipped    with 

The  Newly  Improved   Racine  High- 
Speed  Metal  Cutting  Machine? 

FOR  MANY  GOOD  RBASOXS— among  others— because  for 
speed,  accuracy,  etonomy  and  ease  of  operation  THK 
RACTNE  cannot  be  surpassed.  Yon  MAY  NEED  O.NE  NOW. 
We  will  send  n  RACINE  on  any  trial  basis  that  Is  fair. 
WRITE  US  or  any   (food  C.inndlan   dealer. 

Racine  Tool    &    Machine    Company 
15   Melbourne   Ave.,   Racine,  Wisconsin,   U.S.A. 

Cleveland  Twist  Drills 
Are    Hole    Producers 

Tescs  in  some  of  the  larft- 

est  shops  in  (his  country 

prove  concluHively  that 

Cleveland  Twist  Drills  pro- 

duct' the  (Jreatest  number 

of  holes  per  money  in- 
vested in  drills. 

Read  up  on  Mole  Produc- 

tion. A.sk  for  "Drill  Chips" 
to  come  monthly. 

The  Cleveland  Twist  Drill  Co. 
New  York      CLEVELAND.  U.  S.  A.        Cbic>|* 

In  Corners  where  the  use  of  a  monkey 
wrench  is  impossible  the  handy  and 
efficient 

B  &  C  Adjustable 
■S"  Nut  Wrench 

can  be  easily  operated 

.Vdjustment  of  the  tool  Is 
quick  and  easy  by  means  of 
the  steel  operating  nut,  which 
can  be  adjusted  by  the  thumb 
of  hand   holding  wrench. 

All    parts    are    made    for    strength    and 
durability,     being     carefully     tempered 
and    hardened.      The    sliding    Jaw    Is    a 
drop    steel    forging,    and    the    operatlnc 
nut  Is  of  steel. 

No     mc<'hanlc    can     afford     to     be    without     this     high 
standard  tool. 

Write    to-day    for    complete    ratnlojc    of    wrrnrbr-. 

Bemis  &  Call  Hardware 
and  Tool  Co. 

SPRINGFIELD,  MASS.,  U.S.A. 

HIGH  SPEED 
HAMMERS 

For    High    Speed     Work 
FEATURES: 

Unr      Hcncli      Hammer 

can    be    adjusted    high 

or  low,  and  spells  an- 
other economy  in  space 

and       handy       utility. 
Witli    it    you    have    a 
guaranteed      saving 
of     from     15%     to 

20%  on  any  class  of 
work.      The    life   of 

the  macliine  is  prac- 
tically     indefinite      as 

phosphor  bronze  busii- 
ings  are  used  througli- out. 

No  riveting  too  intri- 
cate for  us;  no  rivet- 

ing which  our  macliine 
cannot  accomplish. 
Send  for  our  High 

Speed    Hammer    Book. 

THE    HIGH    SPEED    HAMMER     CO. 
Rochester,  N.Y. 

Sales    Agents:    The  A.    R.    Williains    Machinery  Company.  , 
Liniit<'(l.  Torf.ntr.,  ftntario. 

If  what  you  want  is  not  advertised  in  t/i/.« consult  the  Buyers'  Directory  at  the  back. 
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l>ies,    Opening. 
W.    U.    Banfleld    &    Sons,    Toront*. 
Can.     Fairbanks- iloree    Co.,    Montreal. 
Diriican     Electrical     Co.,      Montre&l. 
Greenfield     Tap     &     Die    Corporation. 

Greenfield.   Mass. 
A.  B.   Jardine   &   Co.,    Hespeler,    Ont. 
Landifl  Machine  Co.,    Waynesboro,   I'a. 
Modem    Tool    Co.,    Erie,    Pa. 
Muichey     Machine    &    Tool    Co..     Ue- 

tioit. 
Bratt   &   Whitney   Co.,    Dundas,    Onl. 

•Dies    for   Screw   Platee. 

Wells    Brothers   Co..   Qreenfleld,    Mass. 

Dieb,    Sheet    Metal    Working. 
B.  W     Bliss   Co.,    Brooklyn,    N.T. 
Brown,   Boffss  &  Co.,   Hamlllon,   Can. 

■UieB*  ScrewH  and  Thread. 
Annstrong  Mfg.  Co.,  Bridgeport,  Conn. 
Gieenfleld     Tap     &     Die    Oorpomtio* 

Greenfleld,    Mass. 
Landifl  Machine  Co.,  Wayneiboro,  Fa. 
Modem    Tool    Co.,    Brie,    Pa. 
MurcUey    Machine    &    Tool    Co.,    i/» 

troit. 

Dihcn,    Leather. 

Qraion  Ac   Knlghi  Ufg.   Co..  UoatowL 

i>raufflitbiutui's    TouU. 
Emmert    Mig.    Co.,    w  ayneabon.    Pa. 

-Draftt  Mechanic-ul. 
W.  H.   Banfleld  &  Sons,  Toronto. 
Batterfleld   &  Co.,   lUxrh   Island.   Que, 
Can.    Buffalo    Forge    Co. ,     ii  uutreai. 
Can.    Sirocco    Oo.,    Windaui,    *Juu 
A.    B.   Jardine   &,   Co.,    Heapeler,    Ont, 
Pratt   &.    Wbltney    Co.,    Dundaa,    Ont- 
SheWoiia,     Limited.    Ualt,    ObU 

.l>riit  iiuiL  Cutters. 

ClcTeland     l»neumatic     Tool     Co.     t^' 
Canada.    Toronto. 

Urlll    ITeHses. 

Baker  Bros.,  Toledo,  O. 
W     t\  dt  John  Baraea  Co.,  Bockiora. 
Can.    Buffalo    Forge  Co.,   Montreal. 
Foss   &    Hill    Machy,    Co..    Montreal. 
Hill.    Claiae  *   Co.   ol   Chicago,   Chi- 

cago,  111. 
Qarvin  Machine  Co.,  New  York. 
Ijuaitl    Machine    &    Tool    Co.,    Phila- 

delphia, Pa.  ,    , 
NUes-Bement-Pond   Co.,   New    lork. 
A.    E.    WiUiama    Machinery    Co.,    To- 

ronto. 

l>riilin£:    Machines.    Lueoniotive 
and    tUuItiple    bpindio 

Baker   Bros..   Toledo.   O. 
Bam^    Ijiill    Co.,    Kockford.    111. 
Johxj    Bertram    St    Sunn    Co..    Duudaa. 
Cau.    liuttaJo    l-urge    Co..    Alontreal. 
Can.    I-'airbaok^-Moree    Co..    Muutreal. 
Cjarluok-.Maclumjij,    Toronto. 
Uamn    Machine   Co.,    New    York. 
CJirard    Machiue    it    Tuul    Co.,    i'hila- 

deiphia,    I'a. A.    B.    Jardine    &,   Co..    Hespeler,    Ont. 
NilesBemtrnt-i'oud    Co.,    New    York. 

ikriiiii'jc    .Machines,    Had  in  I 
-and   Turret. 

Baker   Bros..   Toledo,   O. 
Barnes   Drill   Cu..    Kockford,    111. 
John   Bertram   &.   Sons   Co..    Dundaa. 
Can.    Fairbanka-Morse   Co.,    Montieal. 
Motch    &    MerrjTveatiier    Macliy.    Co., 
Cleveland,  O. 

Nilea-Beuieni-Pond    Co.,    New    York. 
Tumer    Machine   Co.,    Danbury.    Conn. 

Drillluj;    Machines,    Sensitive. 
Baker   Bros..   Toledo.   O. 
W.    l'\   &   John    iiames  Co.,    Rockford. 
Can.    Fairbaiiks-Murse   Co.,    Montreal. 
Niles-BemiJut-l'oDd    Co.,    New    York. 
Rockford   Macliine  Tool  Co.,   Rockford. 

Drilling:  Macbinee,  Upris;bt 
luid   Horizontal. 

Baker   Bros..   Toledo,   O. 
Barnes    Drill    Co..    Rockford,    111. 
Colburn  Mach.   Tool  Co.,  Franklin,  Pa. 
A.    K.    Williams   Macby.    Co..   Toronto 
W.  F.  &   John   Barnes  Co.,    Rockford. 
John    Bertram   &   Sons  Co.,   Dundas. 
Guiluck-Mat^liintiy.    Toronto. 
Girard    Machine    &    Tool    Co..    Phila- 

delphia,   Pa. 
A.    B.    Jardine   &   Co..    Hespeler,    Ont. 
Rockford   Machine  Tool  Co.,   Rockford. 
R.    McDougaU   Co..   Gait. 
Motch    &    Merryweather    Machy.    Co., 

CleTeland.    O. 
Niles-Bement-Pond    Co.,    New    York. 

i>riliine    Posts. 

Keystone   Mfg.   Co..   Buffalo,  N.Y. 
Drills.  Bench. 
W.   F.  &  John  B&mes  Co.,  Rockford. 
Can.    Buffalo    Forge    Co.,    Montreal. 
Can.     Fairbanks-Morse    Co..    Montreal. 
Pratt   &    Whitney   Co..    Dundas,    Ont, 
United     SUtes     Electrical     Tool     Co., 
Cincinnati. 

'DrIlU,  Blaehnmith  and  Bit  Stock. 
Can.    Buffalo   Forge   Co.,    Montreal. 
CleTeland    Twist    Drill    Co..    Cleveland. 
A.   B.  Jardine  &  Co..   Hespeler,  Ont. 
Morae   Twist    Drill   and    Machine   Co., 
New   Bedford. 

Wilt  TwiBt  Drill   Co..   of  Canada,  Ltd., 
WalkerviiJe,    Ont, 

Drills.    Centre. 

Cleveland    Twist    Drill    Co.,    Cleveland. 
Morse   Twist    Drill   and    Machine   Co. 
New    Bedford. 

Pratt    &    Whitney    Co.,    Dundas,    Ont. 
L.    S.    Slarrett   Co.,    Athol,    Mass. 
Wilt  Twin   Drill  Co,,  of  Canada,  Ltd,, 
Walkerville,    Ont. 

DriMs  Corner  (Pneumatic). 
CI  eve)  and     Pneumatic     Tool     Co,     ot 
Canada.    Toronto. 

Drills,  Electric  and   Portable. 

A.   R.   Williama  Machy,  Co,,  Toronto. 
Can.    Buffalo    Forge    Co,,    Montreal. 
Niles-Bement-Pond    Co.,    New    York. 
Stow    Mfg.   Co..    Binghamton.    N.Y, 
United     S  tatee     Electrical     Tool     Co. . Cincinnati,  O, 

Drills,  nieh  Speed. 
Baker    Bn>a..   Toledo,   O. 
Cleveland    Twist    Drill    Co..    Cleveland- 
Can.    Fairbanks-Morse    Co.,    Montreal. 
Morse   Twist    Drill   and   Machine  Co., 
New   Bedford. 

W.  F.  &  John  Barnes  Co.,   Rockford. 

Pratt  &    Whitney  Co.,    Dundas,   Ont. 
Whitman     &     Barnes     Mfg.     Co.,     St. 
Cathnrines.    Ont. 

WDt  Twist  Drill  Co..  of  Canada,  Ltd.. 
WalkervlUe,    Ont 

DrillH.  Multiple  Spindle. 

Pratt  &   Whitney   Co.,   Dundas.   Ont. 
Niles-Bement-Pond    Co.,    New    York. 

Drills.  Oil  Tube. 

Cleveland    Twist    Drill    Co.,    Cleveland. 
Mon»<>    Twist    Drill    and    Machine    Co. 
New   Bedford, 

Drills.  Pneumatic. 

John   F.   Allen  Co..   New   York. 
Cleveland     Pneumatic     Tool     Co.     ot 

Canada,    Toronto. 
Independent      Pneumatic     Tool      Co., 

Chicago,    111. 
Niles-Bement-Pond   Co.,   New   York. 

Drills,   Ratchet  and   Hand. 
Armstrong   Bros.    Tool   Co.,    Chicago, 
Can.    Buffalo    Forge    Co.,    Montreal. 
Can.    Fairbanks-Morse    Co.,    Montreal. 
Cleveland    Twist    Drill    Co.,    Cleveland. 
A.    B.    Jardine   *    Co.,    Hespeler.    Ont, 
Morse    Twist    Drill    and    Machine    Co.. 
New   Bedford. 

Pratt    &    Whitney    Co..    Dimdas.    Ont, 
Wilt  Twist   Drill    Co.   of  Canada,  Ltd., 
Walkerville,    Ont. 

Drills.    Rock. 

A.    R.    Williams   Machy.    Co..   Toronto. 
Cleveland      Pneumatic     Tool      Co.      of 
Canada,   Toronto. 

Drills.    Track, 

Cleveland    Twist    Drill    Co.,    Cleveland. 
Morse    Twist    Drill    and    Machine    Co. 
New   Bedford. 

Wilt  Twist  Drill  Ca  of  Canada.  Ltd.. 
Walkerville,    Ont. 

Drills.    Twist. 

Annstrong,      Whitworth      of      Canada, 
Ltd..   Montreal. 

Can.    Fairbanks- Morse    Co.,    Montreal. 
Cleveland    Twist    Drill    Co.,    Cleveland. 
John     Morrow     Screw     Co..     IngersoU. Ont. 

Mnn^e    Twist    Drill    and    Machine   Co.. 
New    BpilTord. 

Pratt    &    Whitney    Co..    Dundas.    Ont. 
Wilt   Twlflt    Drill    Co.   of  Canada,  Ltd. 
Walkerville.    Ont. 

Drill    Holder*. 

Wells    Brothers   Co..    Greenfield.    Mass. 

Drill    Sockets. 

Modem  Tool  Co..    Brie.    Pa. 
Morse    Twist    Drill    and    Machine   Co., 
New   Bedford. 

Wilt   Twist   Drill   Co.   of  Canada,  Ltd.. 
Walkerville.    Ont. 

Drying^  Appliances. 
Can.    Buffalo    Forge    Co. ,    Montreal. 
Can.   Sirocco  Co..   Ltd.,   Windsor,   Ont 
Sheldons,    Ltd.,    Gait,    Ont 

Dryinsr  Out  Barrels. 
Balrd   Machine  Co.,  Bridgeport,  Conn. 

Drying   Ovens. 
Oven    Equipment    &    Mfg.    Co.,    New 
Haven,   Conn. 

Whiting      Foundry      Equipment      Co., 
Harvey,  111. 

Dump    Cars. 
Can.    Fairbanks-Morse    Co..    Montreal. 
National     Mnchlnery     &    Supply     Ca, 
Hamntnn.    Ont. 

Owen    Sound    I ron    Works    Co. ,    Owen 

Sound Plessisville    Foundry,    Plesslsville,    Que. 

Dust  Separators. 
Can.     Buffalo    Forge    Co..    Montreal. 
SheMnrtfl.     Ltd..    Gait.    Ont. 

Dust  Arresters    (for  TumblluB MillH). 

Whiting      Foundry      Equipment      Co., 
Harvey,   HI. 

Dynamos  and  Electrical  Supplies. 

A.    R.    Williams   Machy.    Co.,   Toronto. 
Can.    Fairbanks-MoT«e    Co.,    Montreal. 
Lancashi re    Dynamo    and    M o tor    Co. , 
Ltd..  Toronto. 

Toronto     &     Hamilton     Electric     Co.. 
Hamilton,    Ont 

Electrical    Supplies. 

Duncac    Electrical   Co..    Montreal. 
Lintz-Porter  Co.,   Toronto. 

Elevator  Enclosures. 

Canada     Wire     &     Iron     Goods     Co., Hamilton.    Ont 

Dennis    Wire   &    Iron    Works.    London, Ont. 

Elevnting  and   Conveying: 
Machinery. 

Can.    Mathews    Gravity    Co.,    Toronto. 
Plesslsville    Foundry,    Plessisville,    Que. 

Emery    Grinders    (Pneumatic). 
Cleveland     Pneumatic     Tool     Co.     of 

Canada,    Toronto. 
Stow    Mfg.    Co.,    Binghamton,    N.Y. 

Emery  and   Emery   Wheels. 
Can.   Fairbanks-Morse  Co.,   Montreal. 
Canadian  Hart  Wheels,  Hamilton, 

Ont. Ford-Smith   Machine  Co.,   Hamilton. 
Garvin   Machine   Co.,   New   York. 
Girard  Machine  &  Tool  Co.,  Phila- 

delphia,  Pa. Stevens,    F.    B.,    Detroit,    Mich. 

Emery   Wheels,   Dressers  and 

Stands. 
Canadian      Hart      Wheels,      Hamilton, 
Ont 

Gardner,   Robt.   &  Son,    Montreal. 
National     Machinery    &    Supply    Co. 
Hamilton,  Ont 

Norton   Co..   Worceater.   Mass. 

Emery  Wbeel  Safety  Flanges. 

Canadian     Hart     Wheeln,     Harailton, 
Ont 

Enameling*   Ovens. 
Oven     Equipment    &    Mfg.    Co.,     New 
Haven,  Conn. 

Engines,  Corliss,  Compound, Pumping. 

Mesta    Machine    Co.,    Pittsburg,    Pa. 
Wm.    Tod    Company,    Youngstown,    O. 

Engines,  Gas  and  Gasoline. 
Can.   Fairbanks-Morse  Co..   Montreal. 
Jones    &    Olassco.    Montreal. 
Mesta    Machine    Co..    Pitt-iburB.    Pa. 
National     Machinery     &     Supply     Co., 
Hamilton. 

Wm.  Tod  Company.  Youngstown,  O. 

Engines,  Horizontal  and  Vertical. 
Can.    Buffalo    Forge    Co.,    Montreal. 
Can.   Sirocco  Co..   Ltd..   Windsor,   Ont 
MePta   Machine    Co.,    Pittsburg.    Pa. 
A.   R.   Williams  Machy.  Co..  Toronto. 
.Sheldon-i.    Ltd..    GaU.    Ont. 
Wm.    Tod    Co..    Yoimgstown,   O. 

Engines,    Itigh-Speed,    Automatic. 
Can.    Buffalo    Forge    Co.,    Montreal, 

Engines.  Steam. 
Can.    Buffalo    Forge  Co.,    Montreal. 
Mesta    Machine    Co.,  Pittsburg.    Pa. 
Ple«wi3ville    Foundry.  PlessISTille,    One. 
Southwark    FouTidry  &    Machine    Co., 
Philadelphia.   Pa. 

Wm.   Tod    Company.  Youngstown,   O. 

Engines,    Stntionnry    and    Marine. 
Southwark    Foundry    &    Machine    Co.. 
Philadelphia.    Pa. 

Engineering  Books. 
The    MaoLean     Publishing    Co..     Ltd.. 
Toronto. 

Engraving   Marliines. 
Geo.     Gorton     Machine     Co.,     Racine. Wis. 

Elevators  and  Buckets. 

Ea'itera    Machinery    Co.,    New    Haran, 
Conn, 

Whiting      Foundry      Equipment      Co.. 
Harvey.    111. 

Equipment    Shop. 
Baird    Machine   Co..    Bridgeport,  Conn. 
Garvin    Machine   Co..    New   York. 
Wm.    Tod    Co.,    Youngstown,    O, 

Escutcheon    Pins. 

Parmenter  &  Bulloch  Co..  GananoQue, 

Evaporators'    Machinery. 
Brown.    Boggs   &  Co..    Hamilton,   Can. 

ExhauNt    Heads    and    Hoods. 
Can.    Buffalo    Fnrge   Co.,    Montreal. 
Can.     Rteel     Products    Co.,     Montreal. 
Can.    Fairbnnfca-Morae    Co..    Montreal, 
Sheldrns.    Ltit.    Gait    Ont. 

Exhausters. 

Can.    Buffalo    Forge    C^..    Montreal. 
Can.   Sirocco  Co..   Ltd..   Wlndnof.   Ont 

Experimental    Machinery. 
Owen    Sound    Iron    Works   Co.,    Owso 
Sound. 

Extrnctors,  Infot* 

Mesta    Madiine   Co. ,    Pittsburg.    Pa. Fans. 

Can.    Buffalo   Forge   Co..    Berlin.    Ont 
Baird   Machine  Co.,   Bridgeport,   Coon. 
Can.   Sirocco  Co.,   Ltd.,   Windsor,  Ont. 
Lintz-Porter    Co.,    Toronto. 
Plessisville    Foundry,    PletislsTille,    Que. 
Sheldons,    Ltd..    OaU,    Ont. 
The  Sinart-Tumer  Machine  Co.,  Ham- 

ilton. 
Feed     Water     Heaters. 

Can.    Fairbauks-Morw  Co..    Montreal, 
The  Smart-Turner  Machine  Co.,   Ham- ilton. 

Fence,    Iron    Factory. 

Canada     Wire     &     Iron     Goods     (vO.. Hamilton,    Ont. 

Dennis  Wire  &  Iron  Works  Co..  Ltd,, 
London.   Canada. 

Standard    Tube    &    Fence    Co.,    Wood- 
stock,   Ont, Files. 

Delta    File    Works.    Philadelphia,    Pa, 
Nicholson    File  Co.,    Port   Hope,   Ont 

Fire    Alarm    Apparatus. 

Lintz-Porter    Co.,    Toronto. 

Fire    Extinguishers. 

Can.      H.      W.     Johns-Manville     Co., Limited,    Toronto. 
Fire    Escapes. 

Canada     Wii'e     &     Iron     Goods     Co., Hamilton,    Ont 

Dennis   Wire  &   Iron   Works,   London. Ont. 
Flash   Lamps. 

Lintz-Porter  Co.,    Toronto. 
Flexible   Shafts. 
Chicago    Flexible    Shaft    Co.,    Cliicago, 111. 

Stow   Mfg.   Co.,   Binghamton,   N.Y. 
Flumes. 

Toronto    Iron    Works.    Ltd..    Toronto. 

Forges,     Hand,     etc. 
Can.    Buffalo    Forge    Co.,    Montreal. 
Independent      E*neuniatlc      Tool      Co., 
Chicago,    111. National     Machinery    &■     Supply    Co., 
Hamilton, 

Sheldons.   Limited.   Gait.  Ont 

Forgings.   Drop,   Automobile   and Locomotive. 

Blias,    E.    W.,    Co.,    Brooklyn.    N.Y. 
Canadian     Billings    &    Spencer,     Ltd., Welland. 

Mesta    Machine    Co..    Pittsburg,    Pa. 
J.    H.   Williams  Co.,    Brookbu.   N.Y. 

Forging    Hammers.    Belt-Driven. Bliss.    E.    W..    Co..    Brooklyn,    N.Y 
Plessisville    Foundry,    Plessisville,   Qua. 

Forging   Hammers.   Steam. Erie    Foundry    Co..    Erie.    Pa. 

Forging    Machinery. 
John  Bertram  &  Sons  Co.,  DundM, 
Bli'w,    E.    W.,    Co..    Brooklyn,    N.Y. 
Brown.     Boggs    Co..     Ltd..     Hamilton. Canada.  _.„.        _.  . 

National   Machinery  Co.,   TifFm,    Ohio. 
PlessisvUle    Foundry,    Plessisvllle.    Que. 
Wm.    Tod   Company.   Youngstown,   O, 
Watson-Still  man   Co..    Aldene,    N.J. 

Foundry    Equipment. 

Northern  Crane  Works.   Walkemlie 
W    W.   Sly  Mfg.  Co.,   Cleveland.   O. 
Whiting      Foundry      Equipment      Co.. 

Harvey,    111. 
Friction    Leathers. 

Graton   &   Knight  Mfg.   Co..   Montreal. 

Friction    Clutch    Pulley*.    «'tc. 
American     Pulley     Co.,     Philadelphia, 
Pa 

Baird    Machine   Co..    Bridgeport.  Cotm- 
Eastern    Machinery    Co..    New    Haven, Conn.  „        -_ 

Owen    Sound    Iron    Works    Co..    Owen 
.=^OMnd,  ,_       . 

Positive      Clutch      &.     Pulley      Works. 

Toronto. 
Furnace    Engineers     and Contractors.  _ 

Whiting      Foundry      Equipment      Co,. 
Harvey,   111. 

Furnaces.  Blast. 
Toronto    Iron    Works.    Ltd.,    Toronto. 

Furnaces,  Oil.   Coal,  Gas  and 

Electric.  ^  _^ 

Canadian    Hosklns,    Limited,     WaSker- ville,  Ont 

Chicago    nexible   Shaft  Co.,   Chicago. 

Mechanical    Engineering    Co..    55    Cote 
St..    Montreal.    Que. 

Tate.    Jones    &    Co..    Pittsburgh,    Pa. 
Whiting      Foundry      Equipment      Co., 
Harvey,   HI. 

Furnaces.    St'-el    Heating   and 
Brass   :\lelting. 

Can.    HosMns.    Ltd..   WaHterrllle.   Ont. 
Chicago    Flexible    Shaft    Co..    Chicago. 

Mechanical    Engineering    Co..    55    Cot« St.    Montreal.    Que. 

Tate,    Jones   &    Co.,    Pittsburgh.    Pa. 
Whiting      Foundry      Equipment      ,>>.. 

Harvey.    111. 
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QRIDLEY"   Multiple  Spindle  Automatic 

^ 

—accuracy  and  speed 
"GRID LEY"  '"'^^  ̂ *^  constructed  as  tc 

AITTHMATIPQ  ^''^''-'  P^^'^^'^t  aligniiK'Ht 
AUIUIVIAIILO     between    spindles    and 
Single  and  Multiple  Spindle        tuol   sUdCS,   thUS   Cntircly 

cliniinatint;'  iiiar-fiiracics 
so  rr(,(jUL'Utly  rmuKl  in  uilK.-r  uiaUcs. 

Heavier  cuts  and  coai.ser  feeds  are  possible 

with  the  "Gridley."    It  positively  guarantees 
a  saving  in  time,  labor  and  money  because  the 

idle  iiinvciiu'nTs  arc  always  at  tup  speed,  less   time  is  i-cquii-ed  I'ui-  set  up  for  change  ol' 
work  and  one  man  can  operate  from  3  to  6  machines  simultaneously. 

Gridley  Automatics  are  just  as  accurate  and  efficient  after  long  yeaj-s  of  severe  service 
as  wlicii  new. 

You   will  ho  IntereHtefl  In  our  new  catii- 

loKur.  •  StMKi  for  it  todjiy  and   rwid    r: 
aliout  the  moiiey-m.Tklng  fentiires  of  tin- 
Crlrlloy     Sinclp     .md     Multiple     .Splmllc 
Aiitomntfcs, 

Windsor  Machine  Co.,  Windsor,  Vt.,  U.S. A. 
Canadian  Office,   1501   Royal  Bank  Building,  Toronto 

E.  C.  Roelofson,  Manager 

^|||||||||||||||nll|llllll|lll|llllllllllllll>llllll|llllll|ll|l|ll|llll||l|l|||ll||l|llll|lllllll|ll|ll||||lllll|{|{|||l!!!{HHI!"!'<»^ 

Carborundum    and   Aloxite 

Grinding  Wtieels — Factors  in 
the  Production   of  Precision 

"^Work  at  a  Lessened  Cost — 

IT  is  seldom  now  that  a  piece  is  turned  to 
the  extreme  limits  of  accuracy. 

In  precision  work  the  grinding  wheel  has 

proven  superior  to  the  lathe  tool,  being 

more  accurate,  faster  cutting  and  capable 

of  producing  work  within  closer  limits. 

Carborundum  and  Aloxite  wheels  play  a 

most  important  part  in  this  development  of 

precision  work  —  every  wheel  being  defi- 

Tiitely  S^Hpc*^^  ̂ ^  working  condition^ 
clean,  fr»  f"  cutting — holding  its  shape  and 

•  requirint;  '  i  little  dressing — each  wheel 

The  Kiohl  Wheel  in  the  Right  Place 

m rundum  Company 

\4fcKara   Kails.  N.  V. 

l)««ton  PhilftdrlphU  ClrrrUnd 

ncinnati         Milwaukee         Grand  RapJdt 

Enc>  Diu*cldorf.  G«r. 

If  what  you  want  is  not  advertised  In  this  issue  consult  the  Bin/ers'  Dii'rrlonj  at  the  back. 
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Voliuno   XI  \', 
Farnaces,    Heat    Treating,    Hmrd- 
enuag  aiKl    !> mix nnu. 
CuL   HostdnA,   Ltd.,   WalkemUe,   Ont 
OUMge    Fl«xible    dluit    Co..    Chicatiu, 

IM. 
Mechanical    Engineering    Co.,    55    Cote 

St.,    Montreal,    Que. 
Tate.    Jones    &    Co.,    Pittsburgh.    Pa. 
Whiting      Foundrr      Bauipment      Co.. 
Hanrey,   111. 

Furnaces,    Forging-. 
Whiting  Foundry  Equipment  Co., 
Harrcy.   111. 

Furnaces,    Ann*-aliog:,    etc. 
Can.   Hoskina.   Ltd.,  Walkeirille,  Ont. 
Chicago    flexible    8haft    Co.,    Chicago. 

lit 
Mechanical    Engineering    Co.,    65    Cote 

at,    Montreal.    Que. 
Tate.    Jonee   i    Co..    Pittsburgh,    Pa, 
Whiting      Foundry      E^quipment      Co., 
Harvey,   111. 

Fnrnaces      for      Baking,      Bluing, 
I>r)  ing,      Euameling,      Japanning 
an*^    Lucquvrlng. 

Oven     Equipment    &    Mfg.     Co.,     New 
Haven,    Conn, 

Furnace    Lining. 

Can.  H.  W.  Johns-Manville  Co.,  I-im- 
ited.   Torcmto. 

Fuse   Cap   Machinery. 

Noble    &    Westbrook    Mfg.    Co.,    Hart- 
ford,   Conn. 

Gang    IMuner   Tuols. 
Armstrong    Bros.    Tool    Co.,    Chicago. 

GaskctN,   Lratlier,  etc. 

Graton  &  Knight  Mfg.  09.,  Montreal. 
Can.    H.    W .  Johnfl-MaBviUe  Co..  Lim- 

ited, Toronto. 

Gas    Blouerh    and    Exhausters. 
Can.    Butfaio    Forge   Co.,    Montreal. 
Can.   Sirocco  Co..   Ltd.,   Windsor,  Ont- 
Sheldons.    Limited.    Gait, 
eouthwark    Foundry    &    Machine    Co., 

Philadelphia,    Pa. 
Gae>    Buruers. 

Oven     Equipment    ft    Mfg.    Co..    New 
Haven,    Conn. 

Gas  Machines. 

Brown.    Buggs   &   Co.,   Hamilton,  Can. 

Ous    IVuducer     Plants. 

Can.    FalrbantcB-Morse   Co.,    Montreal. 

Gauges,    ll.\  <lrarllc    I'ressure. 
Charles  F.  Elmes  Eng.  Works.  Chicago 
WaL3uu-£3tiilman    Co.,    Aldene.    N.J. 

Gauges,  Standard. 

Can.  Fair  ban  lu-Morae  Co.,  Montreal. 
Cleveland  Twisi  Drdl  Co..  Clevelaud. 
Greentield     Tap     &     Die     Corporauon. 
Grtenheld,    ^lass. 

Holden-.\lorgan    Co.,    Toronto. 
Morae    Twist    Drill    and    Machine    Co., 
New    Bedford. 

Pratt  Ai   V\  iiitiiey  Co.,  Hartford.  Conn. 
Garvin    Machine    Co.,    New    York. 
National    Machinery    &,    Supply    Co., 
Hamilton. 

Ge«r-(  utting    .Machinery. 

Girard  Machine  &  Tool  Co.,  Phila- 
delphia,  Pa. 

Hamiltou  Gear  &  Machine  Co.,  To- 
ronto. 

Hill,  Clarke  A:  Co.,  of  Chicago,  Chi- 
cago.   111. 

Motcb  &,  Merryweatber  Machy.  Co.. 
Cleveland,    O. 

National  Machinery  &  Supply  Co., 
Hamilton. 

A.    R.    Williams    Machy,   Co.,   Toronto. 
SheWous.    LmiittHl.    Gait,    Ont. 
The  Smart-Turner  Machine  Co..  Ham- 

ilton. 
Wm.    Tod    Co. ,    Youngstown,    O. 
D.  B.  Whiton  Machine  Co.,  New 

London,    (.'oiin 
Gears.   Cut,  Mortise,  An^l^* 
Worm. 

Gardner,    Robt..    &    Son,    Montreal. 
Hamilton  Gear  &  Machine  Co.,  To- 

ronto. 
Hull  Iron  &  Steel  Foundries.  I^., 

Hull,    Quebec 
Jonefl  A    GIa-^«o.    Montr*>al,    P.Q. 
Mesta    .Machine    Co. ,    Pittsburg.    Pa. 
Philadelphia  Gear  Works,  I'liilailel- 
phia.    F'a. Smart-Turner  Machine  Co.,  HamOtoo. 
Out 

Wm.    Tod   Co.,    Youngstown.    O. 

Gears.    Rawhide. 
Gardner,    ttoht,,    &    Son.    Montreal. 
Hamilton  Gear  &  Machine  Co..  To- 

ronto. 
Jones   &    OlaRsoo.    Montreal,    P.Q. 
Philadelphia  Gear  Works.  Philadel- 

phia,   I'a. Smart-Turner  Machine  Co.,  Hamilton, 
Ont. 

Generators,  Blectrlc. 

A.    R.    WUIlamii    Machy.   Co..   Toronto. 
Can.     Fairbanka-MorM    Co.,    Montreal. 

Laneaahlre    Dynamo    and    Motor    Co. 
LUl..    Toronto. 

Toronto    and     Hamilton    Electric    Co.. Hamilton. 

Grain    for    Polishing.- 
Norton    Co, ,    Worceater,    Man. 

(■raphite. 

Can.    H.   W.  JohnJ-ManriUe  Co..  Ltd., Toronto. 
Jo3.    Diioo    Crucible    Co. ,    Jersey    City, 
Stevens,    F.    B.,    Detroit,    Mich. 

Grinders,   Automatic   Knife. 
W.    H.    Hanfleld    &.    Son,    Toronto. 

Grinders.   Centre,   Pedestal   and 
Bench. 

Canadian  Hart  Wheels,  Ltd.,  Hamil- 
ton,  OnL 

Cleveland  Pneumatic  T«ol  Co.  of 
Canada.   Toronto. 

Ford-Smith    Machine   Co.,    Hamllbou. 
Foss    &    Hill    Machy.    Co.,    Montreal. 
Gray   .Mfg    &   .Machine  Co.,   Toronto. 
Nile*  Hement-Pond    Co.,    New    York. 
^lodera    TdoI    Co..    Erie,    Pa. 
Morse  Twist  Drill  and  Machine  Co. 
New   Bedford. 

New  liritaiu  Machine  Co.,  New 
Britain,    Conn. 

Norton  Grinding  Co.,   Worcester,  Mass. 
Stow    Mfg.    Co.,    Binghamton,    N.Y. 
United  States  Electrical  Tool  Co.. Cincinnati,  O. 

Grinders.   Cutter. 

Brown  &  Sharpe  Mfg.  Co.,  Providence, R.I. 

Foss    &    Hill    .Machy.    Co.,    Montreal. 
Greentleld     Machmo     Co.,     Greenfield. Mass. 

Pratt   &.    Whitney   Co.,    Dundaa,   Oat, 

Grinders,    Die   Chaser. 

BicnaU   ft    Kenler   Mfg.    Co.,    Edwards- 
vlUe,   III. 

Landis    Machine   Co.,    Waynesboro,  Pa. 
Modem   Tool   Co..   Erie,   Pa. 

Grinders.    Disk. 

Armstrong    Bros,    Tool    Co.,    Chicago, 

m. 

Gardner   Machine  Co.,    Belolt,   Wis. 
Norton  Grinding  Co.,   Worcester,  Mass. 

Grinders,   Drill. 

Garrln   Machine  Co.,  New  York. 
United  States  EJlectric  Tool  Co.,  Cin- 

cinnati,  O. 

Grinders,  Cylinder,  Internal. 

Brown  &  Sharpe  Mfg.  Co.,  Providence. R.I. 

Foas    &    Hill    Machy.    Co.,    Montreal. 
Girard  Machine  &  Tool  Co.,  i'hda 
delphia.    Pa. 

Grant  Mfg.  &  Machine  Co.,  Bridge- 
port,   Conn. 

Greenfield  Machine  Co..  Greenfield, 
Mass. 

Hill.  Clarke  &  Co.  of  Chicago,  Chi- 
cago,   111. 

Landis    Tool    Co. ,    Waynesboro,    Pa. 
.Modem   Tool    Co..    Brie,    Pa. 
Motch  &  Merryweatber  Machy.  Co., 
Cleveland.    O. 

Norton  Grinding  Co..  Worcester.  Mass. 
RIvett  Lathe  &  Grinder  Co.,  Boston, Mass. 

Grinders,    Electric. 

Lintz-Porter    Co.,    Toronto. 

Grinders.    Pneumatic. 
Cleveland      Pneumatic     Tool      Co.      of 
Canada.    Toronto. 

Indepenrlent      Pneumatic      Tool      Co., 
Chicago,    III. 

Grinders.  Portable,  Klectric, 

Hand.  T<iol,  Post,  I'luor  and Bench. 

Bait'-l    Machine  Co..    Bridgeport,   Conn. 
Bro^m  &  Sharpe  Mfg.  Co.,  Proviflence! R.I. 

Foss   &    Hill   .Machy.   Co.,    Montreal. 
Grant    Mfg.    &    Machine    Co.,    Bmlye- 

port,    Conn. 
Greenfield      Machine     Co.,      OreenfleM, Mass. 

Hill.    Clarke    &    Co.    of    Chicago,    Chi- 
cago.   III. 

Hisey-Wolf    .Machine    Co.,    Cincinnati, 

O. 

Landis    Tool    Co..    Waynesboro.    Pa. 
Motch    &     Merryweatber    Machy.    Co., 
Cleveland,    O. 

Norton    Co. .    Worcester,    Maw 
United    States      Electrical     Tool      Co., 
Cincinnati. 

A.   R.   Williams  Machy.   Co.,  Toronto. 

Grinders.    Swing.    Portable,    Elec- 
tric. 
Hlsey-Wolf  Machine  Co.,  Cindnnati. 

O. 

Unltetl  States  EHeetrical  Tool  Co., 
Cincinnati. 

Grinders,  Tool  and   Holders. 

Armstrong    Bros,    Tool    Co.,    Chicago. 
W,    F.   &.  John    Barnes  Co..    Rockford, 111. 

Blount,  J.   G.,   &  Co.,   Everett.    Mass. 
Brown  &  Sharpe  Mfg.  Co.,  Providenoe, R.I. 

Greenfield  Machine  Co.,  Greenfield. 

Mass. 
HiU.  Clarke  &  Co.  of  Chicago,  Chi- 

cago,   HI. 
Motch  &.  Merryweatber  Machy.  Co., Cleveland,    O. 

Tabor   Mfg.    Co.,    Philadelphia,    Pa. 

Grinders,    Universal,    Plain. 

Girard    Machine    &    Tool    Co.,    Piiila- 
delphia.    Pa. Landis   Tool    Co..    Wayneatwro,    Pa. 

Modem   Tool   Co..    Brie.    Pa. 

Grinders,  Vertical  Surface. 

Brown  &  Sharpe  Mfg.  Co.,  Providence, 

Can.    Fairbanks-Morse    Co.,    Montreal. 
Girard    Machine    &    Tool    Co..    Phila- delphia,   Pa.  ^ 

Pratt  &  Whitney  Co.,   Dundas,   Ont. 

Grinding  and  Polishing  Ma- 
chines. Portable,  Pneumatic 

and     Spring    Frame. 
Can.    Fairbanks-Morse    Co..    Montreal. 

Canadian  Hart  Wheels.  Ltd.,  HamU- 
ton.    Ont. Gardner.   Robt,.   &  Son.   Montreal. 

Garvin    Machine    Co..    New    York. 

Girard  Machine  &  Tool  Co.,  I'hila delphia.    Pa.  _ 

Gray    Mfg.    &    Machine   Co.,    Toronto. 
Greenfield  Machine  Co.,  G^-eenfield, 
Mass.  ,     . 

Hall    &    Sons,    John    H.,    Brantford. 
Hill.  Clarke  &  Co.  of  Chicago,  Chi- 

cago,   111. Mntch  &  Merryweatber  Machy.  Co- 
Cleveland.   O. 

Niles-Bement-Pond    Co. ,    New    York. 
Norton    Co..    Worceater,    Mass. 
Stow    Mfg.    Co..    Binghamton,    N.Y. 

Grinding   Wheels. 

Can.    Fairbanks- Morae    Co..    Montr-al. 
Canadian    Hart    Wheels.    Ltd..    Hamd- 

ton.    Ont. 
Carbonindum    Co..    Niagara    Falls. 
Ford-Smith     Machine    Co..     HaralltoD. Canada. 

Gray    Mfg.    &    Machine   Co.,    Toronto. 
Norton    Co.,    Worceeter,    Mass. 

Guards.   Window   and    Maehlnc 
Canada     Wire     &     Iron     Goods     Co.. 
Hamilton.   Ont 

Dennis  Wire  A    iron  Works  Co..  Ltd.. 
London.   Canada. 

Hack  Saw  Blades. 

E.    C.    Atkins   &.    Co.,    Hamilton.    Ont, 
Victor    Saw    Works,     Ltd..     Hamlltoa. 
Canada. 

Diamond     Saw     &     Stamping     Works. 
RiifTalo     N.Y. 

Racine   Tool    &    Machine    Co..    Racine, 
Wis. 

L.    S.    Starrett  Co..    Athol.    Mass. 

Hack   Saw   Frames. 

Ford-Smith    Machine    Co.,     Hamilton. 
Canada. 

Garvin    Machine  Co..    New    York   Olty. 
Miissens,    Limited,    Montreal. 

Hammer  High   Speed. 

High    Speed    Hammer   Co.,    Rochester, 
N.Y. 

Hammers,  Drop  and  Belt  Driven. 

Bliss.    E.    W..    C-o..    Brooklyn.    N.Y. 
Brown.  Eoggs  Co. ,  Ltd. ,  Hamilton 
Canada. 

Canadian  Billings  &  Spencer,  Ltd. , 
Welland. 

A.    B.    Jardine   ft   Co..    Hespeler,    Ont. 

Girard  Machine  &  Tool  Co..  Phila- 
delphia.   Pa. 

National  Machinery  &  Supply  Co,, 
Hamilton. 

Nlles-Bement-Pond    Co..    New    York. 
Plesniaville    Foundry.    Pleswlffvllle     Que 
Toledo   Machine    ft   Tool    Co.,    Toledo. 

Hammers,    Helve    Power. 
West  Tire  Setter  Co..  Rochester,  N.Y. 

Hammers,    Pneumatic. 
Clevfland  Pneumatic  Tool  Co.,  of 

Cniiada.    Toronto. 

Hammers,    Steam. 

Jf>bn    Rprtrsm    &    Son*"    Co..    D»inda«. 
Giranl  Machine  &  Tool  Co.,  Phila- 

delphia,   I'a. 
National  Machinery  ft  Supply  Co.. 
Hamilton. 

Niles-Bement-Pond    Co.,    New    York. 

Hand    Hoists   ft   Trolleys. 

Will  ting  Foundry  Equipment  Co., 
Harvey,   111. 

Hand    Leathers    or    Pads. 

Graton  ft  Knight  Mfg.  Co.,  Montreal. 

Hangers. 

Baird   Machine  Co.,    Bridgeport,   Conn- 
Gardner,    Robt.,    ft    Son.    Montreal. 
The  Smart-Turner  Machine  C«..    Ham- ilton. 

Hardness    Testing    Instruments. 
ijlune  lusUumeut  &  illg.  Co.,  New 
York. 

Heating    and    Ventilating l<.ngineer». 

Cuu.    liiittalo    Forge    Co.,    Montreal. 
Can.   Siiocco  Co..   Ltd..    Windsor,  Ont. 
Sheldons,    Ltd.,    Gait.    Ont. 

Heat    Gauges.    Hardening 
and  Annealing. 

Shore    Instrument    &    Mfg.    Co.,    New 
York. 

Hinge   .Machinery. 
Baird   Machine   Co.,   Bridgeport.  Conn. 

Hinges. 
London  Bolt  &  Hinge  Works.  Londcu, 
Out. 

ll4ll^tK.    Hydraulic. 
Sonthwark    Foundry    &    Machine    Co., 

Philadt'lphJa. 
Watson-atiUman    Co..     Aldene,     N.J. 

Hoisting    and    Cunve>  ing    .Machin- 

ery. 

Northern    Crane    Works.    Walkerrllle. 
Owen    Sound    Iron    Works    Co.,    Owen Sound. 

Sonthwark    Foimdry    &    Machine    Co., 
Philadelphia. 

W'hiiing      Koundry      Equipment      Co., Harvey.    111. 

Hoists,  Chain,  Electric  and 
I'ueumatic. 

Northern    Crane    Works.    Walkervllle. 
Whiting      Foundry      t^quipmeni      Co.. 
Harvey,    111. 

Hoists.    Flectric. 
Northern    Crane    WorKs.    Walkervllle. 
Whiting      Foundry      iiquipment      Co., 
Harvey,   111. 

Hoppers. Toronto    Iron    Works.    Ltd.,    Toronto. 

Hose    Clamp    Tool. 
Cleveland   I'ueumatic  Tool  Co.  oi  Can- 

ada,    Toronto. 
Hose,   Pneumatic. 

Cleveland  Pneumatic  Tool  Co..  «(  0>B- 
ada.    Toronto. 

Hose,  .Steam,   Suction   and    Water. 
Can.   H.    W.  Johns-Maovllle   Co..   Lim 

ited,  Toronto. 

Holders  for  Dies  an<l    Drills. 
Wells    Brothers,    Company.    Greenfield. 

Mass. 

Wilt  Tvrist   Drill   Co.   of  Canada.  Ltd., 
Walkerville,    OnU 

Hydraulic    Accuinulittors. 
Can.     Boomer    &    bosdieit    Press    Co.. 

Montreal. 
Can.    Fairbanks-Morse    Co..     Montreal. 
Mesta    Machine    Co..     Pittsbui-gh, Niles-Bement-i^ond    Cu..    .Ww    York. 
William    R.    Peirin,    Ltd..    Toronto. 

The   Smart-Turner   .Via.  bine  Co.,    Ham- 
ilton - Sonthwark    Foundry    &    Machine    Co., 

Philadelphia. 
WaUon-SUllman   Co..    Aldene,    N.J. 

Hydraulic    Marliiner^  . 
Can.  Boomer  &  Boschert  Presa  Co., 

Montreal. 
Chariea  F.  Elmes  Eng.  Works,  Chi- cago. 

Mesta    Machine    Co.,    Pittsburgh, 
Nlles-Bement-Pond    Co..    .NfW     York, 
National  Machinery  &  Supply  Co., 

Hamilton. 
William    R.    Perrin.    Ltd.,    Toronto. 
Sonthwark  Foundry  &  .\lacliiue  Co., 
Philadelphia. 

Wm.    Tod    Co..    Youngstown,    O. 
Watson-Stillman    Co..    .\litene.    N.J. 

Indicators,    Speed. 
Btown  &  Shai-pe   Mfg.  Co.,  Providence, Rl. 

L.   S.    SUrrett  Co.,    Athol.    .Mass. 
Index    Centres; 

Fred.    C.    Dickow.    Chicago,    111. 
Garvin    Machine   Co.,    New    York. 

Ingot    Metals. 
A.    C.    Leslie    &    Co.,    Ltd.,    Montreal. 

Intensiflcrs. 
Mesta    .Machine    Co.,    Pittsburg,    Pa. 

Iron    Filler. 

Can.   H.   W.  Johne-Manville  Co..   Ltd.. 
Toronto. 

Iron   Ore. 
Hanna  &  Co.,  M.  A..  Cleveland,  O. 

Ja<ks.     Hydraulic. 
Charies   F.    Elme-s   iCng.    Wnrk<«.   Chicago 
Sonthwark  Foimdry  &  .Machine  Co.. 

Philadelphia. 
Watson-Stillman    Co.,    Aldene,    N.J, 

Jacks. Can.     Fairbanks-Morse    Co..     Montreal. 
Northern    Crane    Works,     Walkerville. 
Norton.    A.    O..   Coaticonk.   yiie. 
Plessisvllle    Foundry,    Plessisville,   Que. 

Jatdfs,    Pneumatic. 
Northern    Crane    Works.    Walkerville. 

Jacks,    Pit    and    Track. 
Can.    Fairbanks-Morse    Co..    Montreal. 
Northern    Crane    Works,     Walkerville. 
Watson-Stillman    Co.,    Aldene,    N.J. 

Japanning   Ovens. 
Oven  Equipment  &  Mfg.  Co.,  New 

Haven,   Conn. 
Jaws,  Face  Plate. 
Ciishman   Chuck  Co.,  Hartford,  Conn. 
Skinner     Chuck     Co..      New     Britiln. 

Conn. 
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Why  go  to  the  expense  ot 

buN'ing  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  yoa  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- 
linent. 

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 

sanng  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 

L'AIK   LIQUIDE   SOCIETY 
Mai»o»oeuvc     M'.fi  t  'f "  I       (•     Q, 

fti*q<l.    withotit 

rM.  Jour  SE\*>     1         I . 
promltv   to   tvhd. 

sxsir.     
AI'I    

ItibdneM      
Dale.. 

This  COUPON — ^ 

will  brill;;  you   'nir 

NEW   BOOKLET 

which  will  demonstrate 

to  yi)u  thf  unlimited 
Ways    of    Using    an 

OXY-ACETYLENE  WELDING 
and  CUTTING  PLANT 

OurLATEST:--Portable, 
Dissolved  Acetylene 

Plant 

TWO  CYLINDERS  ONLY 
■  1   Oxygen.   1   Acc*tvli'np 

Pure  Gas,  Handy,  Clean, 
Ever-Ready,   Safe, 

Low-Priced 

MADE-IN-CANADA 

GOODS 
U«1W.«1       (  oili-«tur,       MUb 

1  lull  K  CM    aUu     M'l'ltleil     on. 

L'AIR    LIQUIDE   SOCIETY 
Branthek   the    World   Oiicr 

26  Boler  St.  Maiionneuve  325  Willi*  m  A. e. 
WEST  TORONTO  MONTREAL  WINNIPEG 

EVERYTHING  in  the    OXY-ACETYLENE  LINE. 
the  gas   combination,   worth   while  serious  concideration 
for  succesilul  Welding  and  Cutting. 

Miters  ol  ■■CI..\lr)K"  OXVCKN  ([.iquid  Air  |-roct»«»-.SAFE.   EFFICIENT 
I  LCJ\'>MICAL.    [.OU-rRICED 

Machine  Tools 

Machinery  necessary  for 

equipping  Modern  Ma- 
chine Shops. 

New  and  Used  Tools 

Immediate  Delivery. 

Send  for  List. 

Frank   Toomey,   Inc. 
127-131   N.  Third  Street 

PHILADELPHIA,  PA.,  U.S.A. 

If  what  you  want  is  not  advertised  in  (hit  ittut  contult  the  Buyers'  Directory  at  the  back. 
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JIkb.   Tools,  etc. 
Uamllhm    Gear   &   Machine   Co.,    Tor- 

onto. 

Key   Seaters. 
Baker   Bros.,  Toledo,   O. 
Oarrlii    Machine  Co.,    Mew   Tork. 
Morton    Mfg.    Co.,    Muskegon    Height? 
Mich. 

A.  R.  WlUiADu  Uachj.  Co..  Torooto. 

Kilns. 
Can.    Buffalo    Force   Co.,    Montreal, 
eheldona,    Limited.    Qalt,   Ont. 

Lacquering:   Ovens. 
Oven  Equipment  &  Mfg.  Co. ,  New 

Haven,    Conn. 

Ladles.    Foundry. 

Northern    Crane   Works,    Walkerrllle. 
Whiting      Foundry      Equipment      Co., 
Harrey,    III. 

Lap  Screw  Gimlet  Pointers. 
National   Machy.    Co.,   Tiffin,    Ohio. 

Lamps.  Arc  and   Incandescent. 
Can.    Fair t)anks- Morse    Co. .    Montreal. 
Can.  H.  W.  JohnsrManTllle  Co.,  Lim- 

ited,   Toronto. 
Ker   &   Goodwin,    Brantford. 

Lamps,    Tungsten. 

Lintz-Porter  Co.,   Toronto. 
Lathe   Chucks. 

Ker   &   Goodwin,    Brantford. 

Lathe  Attachment  for   Shells. 

Lymbumer,    Ltd.,    Montreal 

Lathes.  Automatic. 

Windsor   Machine  Co.,    Windsor,    Vt. 

Lathe   Dog^s   and   Attachments. 
A rmstrong    Bros.    Tool    Co. ,    Chicago. 
Fay   &   Scott,   Dexter,   Maine. 
Hendey  Machine  Co..  Torrincton, 
Conn. 

National  Forge  &  Tool  Co.,  Erie. 
Pa. 

J.   H.    Williams  Co..   BrooWyn.    N.Y. 
Lathes,  Bench. 

W.    F.    &  John   Barnes  Co..    Rockfoid. 
Blount,   J.   G..   &   Co..   Everett,   Mass. 
Can.    Fairbanks-Morse    Co.,    Montreal. 
Pratt  &  Whitney  Co.,   Dimdaa.  Ont. 

Lathes,   Band    Turning-. 
Jenckes  Machine  Co.,  Sherbrooke,  Que. 

Lathes,   Kngine. 

A.   R.   Willjama  Machy.   Co.,  Toronto. 
W.    F.  &  John  Barnes  Co..   Rockford. 

John    Bertram   &   Sons   Co.,    Dtmdaa. 
Can.    Fairbanks- Morse    Co..    Montreal. 
Cincinnati  Iron  &  Steel  Co.,  Cincin- 

nati,  O. 
Fay   &    Scott.    Dexter,    Maine. 
Foss   &    Hill    Machy.    Co.,    Montreal. 
Gardner,    Kobt..   &  Son,    Montreal. 
Garlock-Machinery,    Toronto. 
Garvin    Machine   Co.,    New   York 
Girarti  Machine  &  Tool  Co.,  Phila- 

delphia,   Pa. 
Hendey  Machine  Co.,  Torrlngton, Conn. 

Hill,  Clarke  ft  Co.,  of  Chicago,  Ohi 
ca«o.    (11. 

R.    McDougall    Co..   Gait 
Motch  &  Merryweather  Machy.  Co., 
Cleveland,   O. 

NlIesBement-Pond    Co.,     New    York. 
Pratt    ft    Whitney    Co.,    Dundas,    Ont. 

Lathe  Pans. 

New  Britain  Machine  Co.,  New  Bri- 
tain,  Conn. 

Lathes.   Patternmakers'. 
J.    G.    Blount  Co.,    Everett,    Mass. 
Fay  ft  Scott.   Dexter,    Maine. 
Foss    &    Hill    Machy.    Co..    Montreal. 
Garlnck-Machinery,    Toronto. 
Mussens,    Limited,    Montreal. 

Lathes,   Roll  Taming 

Mesta    Machine   Co..    Pittsburgh. 

Lathes.    Screw    Cutting. 
A.   R.    Williams   Machy.   Co.,   Toronto. 
John    Bertram   ft   Sons   Co.,    Dundas. 
Cincinnati  Iron  ft  Steel  Co.,  Cincin- 

nati.  O. 

Girartl  Machine  ft  Tool  Co.,  Phila- 
delphia.   Pa. 

Uotch  ft  Merryweather  Machy.  Co., 
Cleveland,   O. 

Niles-Bement-Pond    Co..    New    York. 
I.<athes,    Spinning. 

Blise.    E.    W..    Co.,    Brooklyn.    N.Y. 
Toledo  Mach.  &  Tool  Co.,  Toledo,   O. 

Lathe,   Turret  and   Speed. 

John    Bertram   ft   Sons   Co.,   Dimdas. 
Bloimt,   J.    G..   &   Co..    Everett.    Mass. 
Brown  &  Sharpe  Mfg.  Co.,  Providence, R.I. 

Can.     Fairbanks-Morse    Co.,     Montreal. 
Canada    Machinery    Corp.,    Gait,    Ont. 
Cincinnati  Iron  ft  Steel  Co.,  Cincin- 

nati.  O. 
Colbum  Machine  Tool  Co.,  Franklin. 

Pa. 
Fay  A   Scott,   Dexter.   Maine. 
Fobs   ft    Hill    Machy.    Co..    Montreal. 
CaiTock-iMachinery.    Toronlo. 

Garvin    Machine   Co..    New    York. 
Girard    Machine    &    Tool    Co.,    PhUa 
delphia.    Pa. 

Motch    ft    Merryweather    Machy.    Oc». 
Cleveland,  O. 

New      BritJiin      Machine      Co. ,      New 
Britain,    Conn. 

Niles-Bement-Pond    Co.,    New    York. 
Pratt   &    Whitney    Co..    Dundas,    Ont 
Warner  ft  Swasey  Co.,  Cleveland,   O. 
Windsor    Machine    Co..    Windsor.    Vt 
A,   R.   Williams   Machy.   Co..   Toronto. 

Leather    Strapping. 

Graton  &   Knight   Mfg.   Co.,   Montreal. 
Lifts,   Pneumatic. 

Whiting      Foundry      Equipment      Co.. 
Harvey,    111. 

Lighting    Fixtures. 
Lintz-Porter   Co.,    Toronto. 

Link    Belting. 

Can.    Fairbanks-Morse    Co.,    Montreal. 
Graton  ft   Knight   Mfg.   Co.,  Montreal. 
Jones  ft  Glas-sco,   Montreal. 

Linoleum    Mill    Machinery. 

Bertrams,    Ltd.,    E)dinburgh.    Scotland, 

Liquid    Air. 

L'Alr    Llqulde   Society,    Montreal,    To- ronto. 
Lever    Bros.,    Toronto. 

Lockers,   Steel    Wardrobe  and 
Steel   Material. 

Canada     Wire     &     Iron     Goods     Co.. 
Hamilton,   Ont. 

Dennis  Wire  ft  Iron  Works  Co..  Ltd., 
London.   Canada. 

Loclters. 

Canada     Wire     ft     Iron     Ooods     Co.. 
Hamilton,   Ont. 

Dennis  Wire  ft  Iron  Works  Co.,  Ltd., 
London,   Canada. 

Locomotive  Eqaipment. 
Can.    Locomotive   Co. .    Kingston.    Ont. 

Locomotives,    Railroading, 
Contracting. 

Can.    Locomotive   Co..    Kingston,    Oat 
National     Machinery    &     Supply    Co., Hamilton. 

Lubricants. 

9.  F.  Bowser  &  Co.,  Fort  Wayne,  Ind. 
Can.    Economic    Lubricant   Co..    Mont- 

real. 
Can,    Oil    Company,    Toronto. 
Cataract    Refining    Co.,    Toronto. 
Crescent    Oil    Co.,    Inc.,    New    York. 

Machine   Tools. 

Brown  ft  Sharpe  Mfg.  Co.,  Providence, 
R.I. 

Can.     FairbankB-Morse    Co.,     Montreal. 
Can.     Machinery    Corp.,    Qalt,    Ont. 
Garlock-Machinery,    Toronto, 
Modem   Tool    Co.,    Erie,    Pa. 
Niles-Bement-Pond    Co.,    New    York, 
Pratt    ft    Whitney    Co..    Dundas.    Ont. 
J.   H.    Williams  Co.,   Brooklyn.   N.Y. 

.Machiitery    Dealers, 

Can.    Falrbanks-Morse   Co.,    Montreal. 
(TarTock-Machinery.    Toronto. 
Hill,    Clarke    &  Co..    of   Chicago. 
Manhall    ft    Huschart    Machinery    Co.. 
Chicago. 

National     Machinery    ft    Supply    Co., Hsmilton. 

Frank    Toomey.    Inc..    New    York. 
A.    R.    William'    Machy.    Co..    Toronto 
New    York    Machinery    Exchange,    New York. 

^Machinery    Guards. 

Jones   ft    Glassco,    Montreal.    P.Q. 
Canada      Wire     ft     Iron      Goods     Co.. 
Hamilton,    Ont. 

A,   R,    Williams   Machy.   Co.,  Toronto. 
Machinery    Repairs. 

Cnnnlngham   ft    Sons.    St.    Catharines. 
Ont. 

PlessisTille    Foundry.    Plesslsvllle.    Que. 

Machinists*    Scales,    Small    Tools 
and    Supplies. 

Can.    Fairbanks -Morse    Co.,    MontreaL 
Frank    H.    Scott.    Montreal. 
J.  H.  Williams  ft  Co..  Brooklyn,  N.Y. 

Magneton. 
LIntz-Porter    Co.,    Toronto. 

Mandrels. 

Can.     Falrbanks-Morae    Co.,     Montreal 
Cleveland    Twist    Drill    Co.,    Cleveland. 
A.    B.    Jardine   ft    Co..    Hespeler,    Ont. 
Moree    Twist    Drill    and    Machine    Co.. 

New    Bedford. 
Pratt    ft    Whitney    Co..    Dundas,    Ont 
Wilt  Twist   Drill  Co.  of  CanaJa.   Ltd.. 

Walkerville.    Ont 

Marine    Knglnep. 
Cunningham    ft    Sons,    St.    Catharines. 
Ont 

Marking    Machinery. 
Brown.    Bogga    Co.,    Hamilton,    Ont 
Noble    ft    Weatbrook    Mfg.    Co.,    Hart- 

ford,   Conn. 

MarqiilfTPN. 
Dennis   Wire   ft    Iron    Works,    London, 

Ont 
Measuring    Tapes    ami    Rules. 
Jamen   Che-'termau   ft    Co.,    Ltd.,   Shef field.    Eng. 

Metallurgists. 
Toronto  Testing   Laboratory,    Ltd.,   To- ronto. 

Metal   Cutting   Machines. 
Hiirlbut,  RogtTS  Machinery  Co.,  South 

SudbuiT,    Mass. 
Racine  Tool   ft    Machine  Co.,    Racine, Wis. 

Metal    Stamping. 
Duncan    Electrical    Co.,    Montreal. 

Meters,    Electrical. 
Can.  H.  W.  Johns  Manvllle  Co.,  Ltd., 

Toronto. 
Lintz-Porter    Co.,    Toronto. 

Mill   Machinery. 
Cunningham  ft  Sons,  St  Catharines. 
Ont 

Alexander    Fleck,    Ltd.,    Ottawa. 

Milling   Atta<-hnientb. 
John    Bertram    &    Sons   Co.,    Dimdaa. 
Brown  &  Sharpe  Mfg.  Co.,  Providence. 
Cincinnati  Milling  Machine  Co..  Cin- 

cinnati. 
Hendey   Mach.   Co.,  Torrinffton,   Conn. 
Kempsmith    Mfg.    Co.    Milwaukee,    W, 
Mesta    Macliine    Co..    Pittsburg.    Pa, 
Nilee-Bement-Pond   Co..   New  York, 
Pratt  ft  Whitney  Co.,    Dundas,   Ont 
Rockford  Milling  Machine  Co.,  Rock- 

foid.  111. 
Milling  Machines,  Horizontal  and 

Vertical. 

A.   R.   Williams  Machy.  Co.,  Toronto. 
Brown  ft  Sharpe  Mfg.  Co.,  Providence. 
Hill,  Clarke  ft  Co.  of  Chicago,  Chi- 

cago,   III. John  Bertram  ft  Sons  Co.,  Dundas. 
Foss  &    Hill    Machy.   Co.,    Montreal. 
Girard  Machine  &  Tool  Co.,  Phila- 

delphia.   Pa. Qooley  ft  Edlund,  Cortland,  N.Y. 
Kempemith   Mfg.   Co..  Milwaukee.  W. 
Motch  ft  Merryweather  Machy.  Co.. 
Cleveland,  O. 

Nileo-Bement-Pond    Co.,    New    York. 
Pratt  ft   Whitney   Co.,    Dundas.   Ont 
Rockford  Milling  Machine  Co.,  Rock 
ford.   111. 

Milling    Machlneo,    Plain,    Bench 
aiid    Univ*»rsal. 

Brown  &  Sharpe  Mfg.  Co..  Providence. 
R.I. 

Cincinnati  Milling  Machine  Co.,  Cin- 
dnnatt 

Poss   &    Hill    Machy,   Co.,   Montreal. 
Garvin  Machine  Co.,  New  York. 
Gooley  ft  Edlund,   Cortland.   N.Y. 
Hill,  Clarke  ft  Co.,  of  Chicago,  Chi- 

cago,  nt Hendey    Machine   Co.,    Torrington. 
Kempsmith  Mfg.  Co.,  Milwaukee,  Wis. 
Mesta    Machine    Co..    Pittsburg.    Pa. 
Motch  ft  Merryweather  Machy.  Co., 

Cleveland,    O. 
Niles-Bement-Pond   Co.,   New  York. 
Pratt   ft  Whitney  Co..  Dundas,   Ont. 
Rockford  Milling  Machine  Co.,  Rock- 

ford,   111. 
A.   R.   Williams  Machy.  CO..  Toronto. 

>Iilling   Machines,   Profile. 
Brown  ft  Sharpe  Mfg.  Co.,  Providence. 
Can.    Falrhank^-Morse   Co.,    Montreal. 
Foss    &    Hin    Machy,    Co.,    Montreal. 
Garvin    Machine   Co.,    New   York. 
Girard  Machine  &  Tool  Co.,  Phila- 

delphia,   Pa. 
Mesta    Machine    Co.,    Pittsburg.    Pa. 
Motch  ft  Merryweather  Machy.  Co., 
Cleveland.    O. 

Pratt  ft  Whitney  Co..  Dundas,  Ont 
Milling   Tool*. 
Brown  ft  Rharpe  Mfg.  Co..  Providence. 
Geometric  Ton?  Co..  New  Haven,  Conn. 
KempOTnlth   Mfg.  Co..   Milwaukee,  W, 

Mine  Cars  and  IFItchlngs. 

Pratt  ft  Whitney  Co..  Dundas.   Ont 
Modem   Tool   Co..    Erie.    Pa. 
Can.    Fairbanks-Morse  Co.,    Montreal. 

Alining   Machinery. 
A.    R.    Williams   Machy.   Co..  Toronto. 
Can.    Falrhpnks-Mor^e   Co..    Montreal. 
Cleveland    Pneumatic     Totil      Co..    of 
Canada,    Toronto, 

Toronto    ft    Hamilton      Electric     Co., 'Hamilton.     Ont 

Mixers,    Hot    Metal. 
Mesta    Machine    Co.,    Pittsburg,    Pa, 

Mortising   Machines. 
Jones    &    Gla.'isco.    Montreal. 

Motors.    Flectric. 
A.    R.   WIlMsms   Mschy.   Co..    Toronto. 
Can.    Fairbanks- Morse   Co.,    Montreal. 
Lancashire     r>ynamo      &      Motor    Co.. 

Ltd..     Toronto. 
Lintz-Porter    Co.,     Toronto. 
Toronto    ft    Hamilton      Electric     Co.. 

Hamilton.    Ont. 
Motors.    Pnenmatlc. 
Cleveland      Pneumatic     Tool      Co.      of 

Canada.    Toronto. 
Independent      Pneumatic      Tool      Co. . Chicago. 

Mnltipir    Index    Centres. 
Garvin    Machine   Co..    New    York. 

Nipple     Tlireiidlng     Machines. 
John    H.    Hall    ft    Sons,    Ltd..    Brant 

ford.    Ont. Landis  Machine  Co.,  Waynesboro,   Pa. 

Nitrogen, 

L'Air   Llqulde   Society,    Montreal.   Tor- onto. 

Lever    Bros..    Toronto. 
Nozzlet-.    Spray. 

Can.    Buffalo    Forge   Co..    Montreal. 

Nuts,    Seml-Flnlsh    and    Finished. 
Gait   Machine  Screw  Co.,   Gait,    Ont 

Nut  Burring  Machines. 
National    Machy.    Co,,    Tiffin,    O. 
National  Mach.  ft  Sup.  Ca,  Hunlltoa 

Nut    Machines    (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   &   Sons  Co.,    Dundas. 
Garvin    Machine   Co.,    New    York. 
Greenfield  Tap  &  Die  Corporation, 
Greenfield,    Mass. 

Hall,   J.    H,.    ft   Son,    Brantford,   Ont 
A.    B.    Jardine   &    Co.,    Hespeler, 
Landis  Machine  Co.,  Waynesboro,  Pa. 
National    Machy.    Co.,    Tiffin,    O. 
National  Mach,  ft  Sup,  Co.,  Hamilton 

Nut    AVrenches. 
Wells  Brothers  Co.,  Greenfield,  Majs. 

Oil    Separators. 
Can.    Fairbanks-Morse    Co.,    Montreal. 
Sheldons,    Ltd.,    Gait,    Ont, 
Smart-Turner  Machine  Co,,  Hamlltcn, 

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, ,     Radne, 
Wis. 

Oven    Equipment    &    Mfg.    Co.,    New 
Haven,   Conn. 

Whithag      Foundry      Equipment      Co. 
Harvey.    III. 

Oven    Trucks.    Steel. 
Oven     Equipment    ft    Mfg.     Co.,     Ne* 
Haven,   Conn. 

Ovens   for  Drying,   Temper  and 
Under   Trucks. 

Oven  Equipment  ft  Mfg.  Co. ,  New Haven,   Conn. 

Oscillating    Valve    Grinders (I'neumatic). 

Cleveland  Pneumatic  Tool  Co,  at 
Canada,    Toronto. 

Oxy-Acetylene    Welding   and 
Cutting   Plants. 

L'Alr  Liquide  Society,  Montreal,  To 
ronto. 

Lever    Bros. ,    Toronto. 0.\ygen. 

L'Air   Liquide   Society,   Montreal,    To- 
ronto. 

Lever    Bros. ,    Toronto. 

Packings,    Leather,    Uydraalici, 

Ftc. 

William    R.    Perrin.    Ltd.,    Toronto. 
Graton  ft   Knlgrht  Mfg.   Co..   Montreal. 

Packing,    Rubher,   etc. 

Can.   H.   W.  Johns-M anvil le  Co.,   Ltd.. Toronto. 

Pans.    Lathe. 
Cleveland  Wire  Spring  Co.,  Cleveland 

Pans,   Steel   Shop. 
Cleveland  Wire  Spring  Co.,  Cleveland 

Paper    Mill    Machinery. 
Bertrams.    Ltd..    Edinburgh,    Scotland. 
Can.  Sirocco  Co..  Ltd.,  Windsor,  Ont 

Partitions. 
Canada  Wire  ft  Iron  Goods  Co., Hamilton,    Ont 

Dennis  Wire  ft  Iron  Works  Co.,  Ltd,, 
London,    Canada. 

Patent   Solicitors. 

H.    J.    S.    Dennison,    Toronto. 
Fetherstonhaugh   ft   Co.,    Ottawa. 
Marion    ft    Marion,    Montreal. 
Ridout   ft   Maybee.   Toronto. 
Ross  Thomson   ft   Co..    Ottawa.    Ont 
HaroM    Shipman    ft   Co.,    Ottawa. 

Patterns. 
Gait   Malleable   Iron    Co..    Gait 
Guelph    Pattern    Works.    Guelph. 
Hamilton    Pattern     ft      Foimdry    Co.. 
Hamilton.    Ont 

Oven    Sound    Iron    Works    Co..    Owen 
Sound.    Ont. 

Plesslavllle    Foundry,    Plessisville.   Que, 
Toronto   Pattern    Works,    Toronto. 

Wells  Pattern  ft  Machine  Works,  Tor- 
onto. 

Patterns.    ^letal    and    Wood. 
Guelph  Pattern  Works,  Guelph.  Ont 

Perforated    Metals   and 
Ornamental    Iron    Goods. 

Canada  Wire  ft  Iron  Goods  Co.,  Ham- 

Uton. Phosphor  Bronze  Castings. 
Tallman  Braas  ft  Metal  Co.,  Hamilton. 

Picliling  Machines 
Mesta    -Macliiuc    Co.,    Pittsburrh. 

Pig   Iron. 
Hanna   ft    Co..    M.    A.,    Cleveland,    O. 
Stevens,     F.     B..     Detroit,     Mich. 

Pinions,   Mill   Cot. 
Mesta    Machine    Co..    Pittsburg.     Pa. 
\Vm.    Tod    Co.,    Youngatown.    O. 



September  30,  1015. 
CANADIAN    M  A  ('  II  I  N  K  i!  V 

SO 

HEKE    ARE    THE    SIX   REASONS 

WHY   "HARMET"   LIQUID  PRO 
CESS    STEEL    INGOTS    ARE    SU- 

PERIOR    TO    ORDINARY    STEEL 

INGOTS : 

1.  Prevention  of  cracks  due  to  slirink- 
age  of  internal  stresses  and  resulting 
cracks  and  fissures. 

2.  Early  cessation  in  the  crystalliza- 
tion of  the  metal,  and  the  production 

of  fine  crystallization  without  cleav- 
age planes. 

3.  Lessening  of  segregation,  i.e..  re- 
duction of  tendency  of  carbon  and 

other  impurities  to  concentrate  in  the 
central  and  upper  part  of  the  ingot. 

4.  Prevention  of  ''Pipes"  or  interior 
cavities,  and  thus  preservation  of  ab- 

solute solidity  in  the  ingot. 

5.  Improvement  in  i)hysical  proper- 
ties. 

6.  Reduction  in  waste  of  ingot. 

We  can  supply  Forgings 
up  to  40  tons  in  weight. 

Head  Office: 

NEW  GLASGOW,  N.S. 
Western  Steel  Sales  Office: 

Room  14,  Windsor  Hotel, 
Montreal,  Que. 

Manufacturers  of 

STEEL 
FOR  SHRAPNEL  SHELLS, 
AND  SHELL  BLANKS. 

The    (July    Conipdny    in    (^atiddd    PtodiK  iiiii 

Steel   Jiiirots    hy    the    "Hdrniet"    Liquid   Pmres^ 

Our  modern  Ste.am  Hydraulic  Forge  Shop  at  NVw  (ilasgon-.  X.S.,  part  of  whlrb  la  nhown 
nbove,  ntid  our  large  Steel  Plant  at  Sydney  Mines.  -N.S..  e<|ual  to  the  very  'besl  In  America. 
We  can  supply  forgings  of  all  shapes  and  sizes,  iDade  of  ordinary  or  "liarroet"  fluid  com- 

pressed   open-iieartli    steel,   on    the   shortest   notice. 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllO 
//  irh'it  i/oii  wait  is  not  adi  crti'^cd  in  tli  •■^  (■''■^ite  consult  the  Binjsrg'  Dircctortj  ai  (he  IjutL. 
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Pipe    Cntting:   and    Tbreadine 
MarhineN. 

A.    R    Williams   Machy.    Co..    Toronto. 
Armstrong  Mfg.  Co..  Bridgeport.  Conn. 
Bignall  &  Keeler  Mfg.  Co..  Bdwards- 

Tille.    m. 
Butterfleld   &    Co..    Rock   Island    .Que. 
Can.    Fairbimks-Morse   Co.,    Montreal. 
Foss    &    Hill    Machy.    Co.,    Montreal. 
Garvin    Machine    Co.,    New    York. 
Oirard  Machine  &  Tool  Co..  Phila- 

delphia,   Fa. 
John   H.   Hall   &    Sons,    Brantford. 
A.    B.    Janiine  &   Co..    Hespeler,   Ont. 
Landis  Machine  Co.,   Waynesboro.   Pa. 
R.   McDougall  Co.,  Gait. 
Trimont   Mfg.    Co.,    Roibury.    Mass. 
Williams  Tool  Co..   Erie.   Pa. 

Pipe    Cutters,    Rolllne:. 
Armstrong  Mfg.  Co..  Bridgeport,  Conn. 
Bifnall  &  Keeler  Mfg.  Co.,  Edwards- 

ville.    111. 
John  H.  Hall  &  Sons.  Ltd..  Brant- 

ford,  Ont. 

Pipe.  Riveted   Steel. 
Toronto    Iron   Works,    Ltd.,    Toronto. 

Pipe    Stmightening   Mnrhines. 
Watson-Stillman   Co.,    Aldene,    N.J. 

Pinner  Drivep.  Electrical. 
Lancashire  Dynamo  &,  Motor  Co., 

Ltd.,    Toronto. 
Niles-Bement-Pond  Co..  New  York. 

Planer  Jacks. 
Armstrong  Bros.  Tool  Co.,  Chicago. 

Planers,    Standard   and    Rotary. 
John    Bertram   &    Sons  Co.,    DundaB. 
Can.    Fairbanks-Morse  Co..   Montreal. 
Foss    &    Hill    Machy.    Co..    Montreal. 
Gardner,    Rotot,,    A    Son.    MontreaL 
Ganrin    Machine  Co.,    New   York. 
Girard  Machine  A  Tool  Co..  PhHa- 
'Mphla.   Pa. 

Morton  Mfg.  Co.,  Muskegon  Heights, 
Mich. 

NIleo-Bement-Pond  Co.,  New  York. 

Planing   and    Shaping:    >Iachinery. 
A.    R.    Williams   Machy.    Co..    Toronto. 
Can.   Fairbanks -Morse  Co,  Montreal. 
Fbt    &    Scott,    Deiter,    Maine. 
Foss    A    Hill    Machy.    Co.,    Montreal. 
Garvin    Machine   Co..   New   York. 
Niles-Bement-Pond   Co..    New   York. 

Planing   Mill  Kxlianstern. 
Can.    Buffalo   Forge  Co.,    MoatreaT. 
Sheldons,   Ltd.,  Gait,  Ont. 

PHers. 
Canadian     Billings    &     Spencer,     Ltd 
Welland. 

Pnenniatic   Tools. 

Cleveland      Pneumatic     Tool      Co.      of 
Canada.    Toronto. 

Curtis    Pneumatic    Machinery    Co.,    St. 
Louis.    Mo. 

Independent      Pneumatic      Tool      Co , 
Chicago.    New    York. 

Polishing:    Machines,    Electric 
and   Band. 

Can.  H.  W,  Johns-Manville  Co..  To- ronto. 

Portable   Vise    Stands. 
New  Britn  fi  .Machine  Co.,  New  Bri- 

tain,   Coriti. 

Portable    Steel    Tool    Rachs. 
New  Britain  Machine  Co.,  New  Bri- 

tain,  Conn. 

Portable    Steel    Work    Stands. 
New  Britain  Machine  Co.,  New  Bri- 

tain,   Conn. 

Power   Plant  Equipments. 
Can.  Fairbanks-Morae  Co.,  Montreal. 

Pon-er    Transmission. 
Mpsta    Machine    Co..    Pittsburg.    Pa. 
The    Smart-Turner   Mach.    Co.,    Hamil- ton. 

Press    Screw    (Adjustable). 
W.    F.    &   John    Barnes   Co.     Rockford. 
V.m.    R.    Perrin,    Ltd..    Toronto. 

Presses,    Bench    Strnlghteninff. 
Toledo  Machine  &  Tool  Co.,  Toledo. 

Presses    for    Shells. 

Can.    Roomer    &    Boschert    Press    Co.. Montreal. 

Can.    Locomotive   Co.,    Klagston,    Ont. 
wm.    Cramp    &    Sons    Ship    &    Engine 
Building   Co.,    PhUadelphia,    Pa. 

Chariee  F.  Elmes  Eng.   Works,   Chicnco 
Fo^/    &    Hill    .Machy.    Co.,    .Montreal. 
Goldle   &   MeCulloch    Co..    Gait     Ont 
Mc-ita.    Machine    Co.,    PittsburRh. 
William    R.    Perrin,    Ltd.,    Toronto. 
Southwark    Foundry    &    Machine    Co., Philarlelphia,    Pa. 
Watson-Stillman    Co.,    AWene.    N  J. 
West  Tire  Setter  Co.,   Rochester.   N.Y. 

Presses,  Cam,  Togrgle,  Eyelet. 
Baird  Machine  Co.,  Bridgeport,  Conn. 
Toledo    Machine    &    Tool    Co.,    Toledo. 

Presses,  Broaching:. 

E.    W.    Bliss  Co.,    Brooklyn.    N.Y. 
Toledo   Machine   &   Tool   Co..    Toledo. 
Wataon-Stillman  &  Co.,  Aldene.  N.J. 

Pre9**e8,   Drop. 

W.    H.    Banfleld  &   Sou,   Toronto. 
E.    W.   Bliss  Co.   Brooklyn.   N.Y. 
Brown.  Boffga  Co.,  Ltd.,  HamUton, 
Canada. 

Can.  Boomer  &  Boschert  Preae  Co., Montreal. 

Nlles-Bemenl-Pond    Co.,    New    York. 
William    R,    Perrin.    Ltd.,    Toronto. 
Toledo    Machine    &    Tool    Co.,    Toledo. 
Watson-Stillman    Co.,    Aldene.    N.J. 

Presses,  Filter. 

Lymbumer.    Ltd..    Montreal. 
TVm.    R.    Perrin,    Ltd.,    Toront«. 

Presses,   t'oTgiBg. 
Can.    BoMner    &    Boschert    Press    Co. . 
Montreal. 

E.    W.    Bliss   Co..    Brooklyn.    N.Y. 
Brown,     Bogss    Co.,     Ltd.,     Hamilton. 
Canada. 

Wm.  Cramp  &  Sons  Ship  &  Engine 
lUiilding  Co.,    Philadelphia,    Pa, 

Charies  F.  Elmes  Eng.  Works,  Chi- 
cago,   111. 

Can.    Fairbanks-Morse   Co.,    Montreal. 
Gii-ard  Machine  &  Tool  Co..  PhUa- 

delphia,   Pa. 
Mesta    Machine    Co.,    Pittsburg.    Pa. 
Niles-Bement-l'ond    Co..    New    York. 
Wm.    R.    Perrin,    Ltd.,    Toronto. 
Southwark  Fourifiry  &  Machine  Co., 

Philadelphia,    Pa. 
Wm.    Tofl    Co. ,    Yonngstown,    O. 
Toledo   Machine   &    Tool    Co.,   Toledo. 
Watson-Stillman    Co..     Aldene,    N.J. 

Presses,    H>  draiillc. 
Can.  Boomer  &  Boschert  Preas  Co., 

Montreal. 
Wm.  Cramp  &  Sons  Ship  &  Engine 
Building   Co.,    Philadelphia,    Pa. 

A.    R.    Williams   Machy.    Co..   Toronto. 
John    Bertram   &    Sons   Co.,    Dtmdaa. 
Charies  F.  Elmes  Eng.  Woiks,  Chi- 

cago.   111. 
Mesta    Machine    Co.,    Pittsburg.    Pa. 
NUes  Bement-Pond    Co..    New    York. 
William    R.    Perrin.    Ltd.,    Toronto. 
Southwark  Fonndrv  &  Machine  Co., 

Philadelphia,    Pa. 
Wm.    Tod    Company,    Yonngstown,    O 
Toledo   Machine   St   Tool   Co..   Tolddo. 
Watson-Stillman    Co.,     Aldene.    N.J. 

Presses,    I'neumatic. 
Tole<lo  Machine  &  Tool  Co.,  Toledo. 

Presses,    I'ower. 
Baird  Machine  Co.,   Bridgeport,  Conn. 
Can.  Boomer  &  Boschert  Press  Co., 
Montreal. 

E.    W.    Bliss   Co.,    Brooklyn,    N.Y. 
Brown.    Boggs   &   Co.,    Hamilton,   Can. 
Can.     Fairbanks-Morse    Co.,     Montreal. 
Charier)  F.  Elmes  Eng.  Works,  Chi- 

cago,  III. 
Geo,    Gorton    Machine    Co.,    Racine. 
Girard  Machine  &  Tool  Co.,  PhUa- delphia.   Pa. 
William    R,    Perrin.    Ltd.,    Toronto. 
Southwark  Foundry  &  Machine  Co., 

Philadelphia.    Pa. 
Toledo    Machine    &    Tool    Co..    Toledo. 
Wation-Rtillnian    Cn..    Aldene,    N.J. 
A.  R.  Williams  Machy.  Co.,  Toronto. 

Presses,   Scrap  Baling. 

Can.    Roomer    &    Boschert    Press    Co.. Montreal. 

William    U     I'orrin,    Ltd..    Tnrnnlo. 
Watson-StUlman    Co.,    Aldene.    N.J. 

Presses.    Spring    Foot. 

Baird   Machine  Co..    Bridgeport,   Conn. 
Toledo    Machine    &    Tool    Co..    Toledo. 
Brown,    Boggs   &   Co..   Hamilton,   Can. 

Presses,    Screw. 

Can.  Boomer  &  Boschert  Press  Co. 
Montreal. 

Wm.    R.    Perrin.    Ltd.,    Toronto. 

Pressure    Rcg^ulators. 
Can.  Fairbanks-Morse  Co.,  Montreal. 

Protective   Paint. 

Jos.  Dixon  Crucible  Co.,  Jersey  City. 

Pullej'S. 
American     Pulley     Co.,     PhOadelphia, 

Baird   Machine   Co..    Bridgeport,   Conn. 
Brown  &  Shariie  Mfg.  Co..  Providence, 

R.l. 
A.    R.    Williams    Machy.    Co.,   Toronto. 
Can.     Fairbank.s-Mor*e    Co.,    Montreal. 
D.    K.    McLaren,    Ltd..    .Montreal. 
Positive  Clutch  &  Pulley  Works. 

Ltd..    Toronto, 
The  Smart-Turner  Mach.  Co.,  Ham- ilton. 

Pnllcy    IMachincry,    Drilling: 
and    Tupping. 

Can.    Fairbanks-Morse    Co..    Montreal. 
NUea-Bemenl-Pond    Co..    New    York. 

Pumps,  Air. 
Me.sta    Machine    Co..    Pittsburg,    Pa. 

Pumps,    Hlg^h    Pressure. 
Charlefl  F.  Elmes  Eng.   Works.  Chicago 
William    II.     I't-rrin.    Ltd..    Toronto. 
Son th wa rk    Found ry    &    Machine   Co. , 
Philadelphia. 

Watoon-StUlman    Co.,    Aldene,    N.J. 

Pumpinj;    Slachlnery. 
A.   R.   Williams  Machy.  Co.,  Toronto. 
Can.    Buffalo    Forge    Co.,    Montreal. 
Can.    Fairbanks- .Morse    Co.,    Montreal. 
Darling    Brothers.    Montreal. 
D'Olier     Cenirifugal     Pump     &     Mach. 

Co.,   Philadelphia.   Pa. 
National  .Mach.  &  Sup.  Co.,  HamUton. 
Wm.    R.    Perrin    Co.,    Toronto. 

The    Smart-Turner    Mach.    Co.,    Ham ilton. 

Southwark    Foimdry    &    Machine    Co., 
Philadelphia. 

Wra.    Tod    Company,    Youngstown,    O. 

Puiups,  all  Kinds. 
Can.    Buffalo    Forge   Co..    Montreal. 
Charles  K.   Elmes  Eng.   Works.  Chicago 
Darling    Brothers.    Montreal. 
Owen  Sound  Iron  W  orks  Co. »  Owen Sound, 

William    R.    Perrin.    Ltd.,    Toronto. 
The  Smart-Turner  Mach.  Co.,  Ham- ilton. 

A.    R.    WUliams   Machy.    Co.,   Toronto. 
Watson-StUlman    Co.,     Aldene,    N.J. 

Pumps,  Electrically  Driven. 

D'Olier  Centrifugal  Pump  &  Mach. 
Co.,    Philadelphia,    Pa. 

The  Smart-Turner  Mach.  Co.,  Ham- ilton. 

Pumps.   Hydraulic. 
Can.  Boomer  &  Boachert  Press  Co.. 
Montreal. 

Charles  F.  Elmes  Eng.  Works,  Chi- 
cago,   III. Darling    Brothers,    Montreal. 

Wm.     R.     Perrin    Co..    Toronto. 
Southwark  Foundry  &  Machine  Co., 

Philfl<relphia. 

Wm.    R.    Perrin,    Ltd.,    Toront*. 
Wm.    Tod    Co..    Yoimgstown.    O. 
Watson-StUlman    Co..    Aldene,    N.J. 

Pumps    for    Oiling:    Systems. 

S.  F.  Bowser  &  Co.,  Fort  Wayne, 
Ind. 

Pumps,  Steam. 

Darling    Brothers,    Montreal. 
Wm.    Tod    Company.    Youngstowm,    O. 

Pump    Ivcathers. 

Oratnn   &    Knight   Mfg.   Co..    Montreal. 
Southwark    Foundry    &    Machine    Co., 
Philadelphia. 

Punches  and   Dies. 

W.    n.    Banfleld    &    Sons.    Toronto. 
E.    W.    Bliss   Co.,    Brooklyn,    N.Y. 
Brown.     Boggs    Co.,     Ltd..     HamUtoa, Canada. 

Can,    Buffalo    Forge   Co..    Montreal. 
Can.    Fairbanks-Morse    Co..    Montreal. 
Scntt     Brn«..    Halifax.     Eng. 
Gardner,    Robt,,    &    Son,    Montreal. 
Globe    Machine   &    Stamping   Co. 
A.    B.    Jardine   A    Co.,    Hespeler.    Ont. 
Pratt    &    Whitney   Co.,    Dundaa.    Onl, 
Toledo    Machine    A    Tool    Co.,    Toledo. 

O. 
Punches.   Power. 

John    Bertram    A    Sons    Co.,    Dundas, 
Bliss,    E.    W.,    Co.,    Brooklyn,    N.Y. 
Brown.     Boggs    Co.,     Ltd..     HamUtou- Canada. 

GiranT    Machine    &    Tool    Co.,    Phila- 
deljihia.    f*a. Niles-Bement-Pond    Co..    New    York. 

Watfion-StUImao     Co.,     Aldene,    N.J. 

Punches,    Pneumatic. 

Jno.    F.    Allen    Co.,    New    York. 

Punching     Machines,     HorUontal. 

'Bertrams,    Ltd.,    Edlnbnrgh,    Scotland^ John    Bertram    A    Sons   Co..    Dimdaa. 
Bliss.    E.    W..    Co..    Brooklyn.    NY. 
Brown,     Boggs    Co..     Ltd.,     HamUton, Canhda. 

Long     &      Alstatter     Co.,      HamUton, Ohio. 
Niles-Bement-Pond   Co.,    New    York. 

P.vrometers, 

Canadian     Hoskina,     Limited.    Walker- ^lle,  Ont. 
Shore    In.stniment    A    Mfg.    Co..    New York  City. 

Thwing   Instrument  Co..   PhUadelphia, 

Quartering:  Machines. 

John    Bertram    A    Sons  Co..    Dundas. 
Niles-Bement-Pond    Co.,    New    York. 

Ratchet    Wrenches. 

WeUs    Brothere    Co.,    Greenfleld.    Mass. 
Railing:.    Iron    and    Brass. 

Canada  Wire  A  Iron  Goods  Co., Hamilton.   Ont. 

Dennis  Wire  A   Iron  Works  Ca,  Ltd., 
Ixmdon,    Canada. 

Rail    Benders. 

Niles-Bement-Pond  Co..  New  York. 
Railroad    Tools. 

Can.    Fairbanks-Morse  Co.,   Montreal. 
Niles-Bement-Pond  Co..   New   York. 

Railroad    Tools,    Hydraulic. 
Wat'u.n-Stillman    Co..    Aldene,    N.J. 

RapplDff  Plates. 
Stevens.    F.    B.,    Detroit.    Mich. 

Ratchets. 

Keystone   Mfg.    Co.,    Buffalo,    N.Y. 

ICaw    Hide    Pinions. 

Gardner.   Robt..   A   Son.   Montreal. 
HamUton      Gear      A      Machine      Co., 
Toronto^ 

Jones    A    Glassco,    Montreal, 
Smart-Turner   Machine   Co.,    HamUton. Ont. 

Reamers,    Adjustable. 

Can.    Fairbanks-Morse  Co.,   MontreaL 
Cleveland    Twist    DrUl    Co.,    Cleveland. 
.Morse    Twist     DrUl     A     Machine    Co.. 
New    Bedford. 

Pratt   &    Whitney  Co..    Dundaa,   Ont. 
Wells    Brothers   Co.,    Greenfleld,    Maas. 

Reamers,   Bridg;!',    Kxpandlne 
and    Hig:h    bpeed. 

Butterfleld    &    Co.,    Rock -Island,    Que. 
Can.   Fairbanks- Mor-j*t  Co..   MontreaL 
Cleveland    Twist    Drill    Co..    CleFeland. 
Morse  Twist  DrUl  &  Machine  Co., 

New    Bedford. 

Pratt  &    Whitney  Co..    Dundas.   Ont 

Reamer   Fluting    >la<-hiDeH. Garrin   Machine  Co..    .New    York. 

Reamers,    Pipe,    Cylinder    and 
Locomotive. 

Butterfleld  &  Co.,  Itiwk  Island.  Que 
Can.  Fairbanks-Morst  Co.,  Montreal. 
Cleveland  Twist  Unll  Co.,  Cleveland. 
Morse    Twist    DrlU     &     Machine    Co., 
New    Bedford. 

Pratt    &    V\hitnej    Co.,    Dundaa.    Out. 
Whitman     &     Barnes     Mlg.     Co.,     St. 
Catharines.    Out. 

WUt  Twist  Dull  Co.  of  Canada,   Ltd., WalkervLie.    Out 

Reaniiug    Alachlnes,    I'neumatio. 
Cleveland      Pneumatic     Tool     Co.,     erf 

Canada.    Toronto. 
Independent      Pneumatic      Tool      Co.. 
Chicago. 

Reamers,    Steel    Taper    and Keif-Feeding. 

Butterfleld    &    Co.,    Uock    Island,    Que. 
Can.   Fairbanks-iloiyie  Co.,   Mimtreai. 
Cleveland    Twist    DiiU    Co..    Cleveland. 
A,   B.   Jardine  A  Co..   Hespeler,  Ont 
Morse    Twist     Drill     &     .Machine    Co., 

New    Bedford. 
Pratt   A   Whitney   Co.,    Dundaa,   Ont 
WUt  Iwist  Drill  Co.,  of  Canada,  l*td., 
WalkervUle,    Ont 

Rebuilt   Machine  Tools. 
New   York   Machy.    Co.,   .New  York. 

Reels. 
Baird  Machine  Co.     Bridgei>ert.  Odbo. 

Rheostats. 

Toronto  A  HamUton  Electric  Co., Hamilton,  Ont 

Rivet    Machines. 
Buffalo  Forge  Co..  Buffalo.  N.Y. 
National   Machinery    Co.,   Tiffin.    O. 

Rivets,  Tubular.  Bifurcated. 

Parmenter  '&  Bulloch   Co.,  GananoQue. 

Rivets.   Iron,   Copper  and   Brass 
Parmenter  &  Bulloch   Co.,  GananoQue. 

Riveters,    Pneumatic,    Ilydranllc. 
Hammer,    Compression. 

Jno.    F.    Allen    Co..    .New    York, 
Can.    Fairbanks-Moi-se  Co..   .MontreaL 
•CQeveland      Pneumatic     TocA     Oa      of 
CAncda,    Torontn. 

Independent    Pneumatic    Tool    Co.    of 
Chicago.    111. 

Mesta    Machine    Co..    Pittsburg,    Pa, 
National   Mach.  &   Sup.   Cu..   UamiltoD 
NUes-Bement-Pond    Co..     New    Yoi*. 
Watson-StiUman    Co.,    Aldene,    N,J. 

Riveting-   Machines.    Elastic 
Rotary  Blow. 

Girard  Machine  A  Tool  Co.,  PhUa- 
delphia,   Pa. 

Grant  Mfg.  A  Machine  Co.,  Bridge- 

port,   Conn. High-Speed  Hammer  Co.,  Rochester. 
N.Y. 

F.   B.   Shuster  Co.,   New   TTavpn,  Conn. 
Southwark  Foimdry  A  Machine  Co.. 
Philadelphia. 

Rolls,   Bending. 

John    Bertram    A    Sons    Co. ,    Dundas 
Ont 

Brown.    Boggs    Co.,     Ltd.,    HamHton, 
Canada. 

NUes-Bement-Pond    Co. ,    New    York. 
Toledo    Machine    &    Tnn]    Co.,    Toledo. 

Rolling   Mill    Machinery. 
Mesta    Machine    Co.,    Pittsburg,    Pa. 
Wm.    Tod   Co.,    Yoimgstown,    O. Rooflng. 

Can.    H.   W.  Johns-Manville  Co.,  Ltd., 
Toronto. 

Rotary   Converters. 
A,  R.  Williams  Machy.  Co..  Toronto. 
Toronto    and    Hamilton     Electric    Co.. 
HamUton. 

Rnhber  Mill   Machinery. 

Bertrams,    Ltd..    Edinburgh.    Scotland. 
Can.    n.   W.  JohnsManTille  C«.,  Ltd., 

Toronto. 
Rules. 
Brown  A   Sharpe   Mfg.  Co.,  Providence, 

R.I. 

James   Cheeterman    A    Co..    Ltd.,    Shcl- fleld,    Eng. 

L.   S.   SUrrett  Co.,   Athol,   Man. 

Safety    Set    Screws. 
AUen   .Mfg.   Co.,    Inc.,    Hartford,   Goiui. 

Sand   Blasts. 
Curtis    Pneumatic    Machinery   Oa,    8t 

Louis.    Mo 
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Would  You   Think   of  Throwing 
Dollars   on    Your   Scrap    Heap? 

Certainly  Not! 
Why  then  sci-;ii)  e-astiiiu.s  tliiit  cDst  dollars  to  niakf 
just  l)L'causc  of  lilow  JKilcs.  s;;ni(l  holes,  etc.,  when  liv 

using 

SHELTON  METALLIC  FILLER 
vuu  can  c-lixiiiiiutc  these  ilefoi-ls  anil  the  L'Xi)t'US'- 
of  make-ovcrst  You  will  not  be  delayed  in 
lining  orders — you  will  have  no  dissatisfied  fiis- 
toiners  and  no  lost  business. 

Shelton  Metallic  Filler  becomes  part  of  the  cast 
injT  itself;  is  durable  and  can  never  be  detected. 

DON'T  SCRAP  ANOTHER  DOLLAR  BY 
SCRAPPING  CASTINGS. 

The  fact  that  Shelton  Metallic  Filler  has  been 

used  by  many  ot  America's  leading  manufactur- 
ing plants  for  years  proves   its  reliability. 

:3 

1S3 

SHEITON 1 
METALLIC  I 
FILLER  I 

SHELTON    METALLIC    FILLER    CO. 
DERBY,   CONN. 

Agents:  Webster&  Sons,  Limited, 31  Wellington  St.,  Montreal 

7/  xohat  you  want  w  not  advertised  in  this  iiisue  consult  the  Buyers'  Directory  at  the  back. 
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Saw  Blades. 

Diamond     Saw     St     Stamping     Works, 
Buffalo.   N.Y. 

Saw   Tables. 

Hub   Machine  Welding   &  Contractine 
Co..   PhUadelphlt,  Pa. 

Saw   SharpeniDf  Machines. 

Nutter  &   Bamei  Co.,   Hinsdale.   N.H. 

Saw  Mill  Machinery. 

A.    B.    Williams   Machy.    Co.,   Toronto. 
Can.   Fairbanks-Morae  Co..  Montreal. 
Gardner,   Robt.   &  Son,   MontreaL 
Curtis    Pneumatic    Machinery    Co..    8U 

Louis,    .VIo. 
National  Mach.  &  Sup,  Co..  HamHton. 
PleaalsrUle   Foundiy.    Pleaslsrllle,   Que. 

Sawg,  Illsb-Spred,  Friction. 

Hunter    Saw    &    Machine    Co.,    Pitta- 
burg,  Pa. 

Mesta    Machine   Co,,    Pittsburg,    Pa. 
Nutter  &   Bamea  Co..   Hinsdale.   N.H. 

Saws,  Inserted  Tooth. 

Tabor  Mfg.   Ca.  Philadelphia.   P». 

Saws,    Hack. 

Can.   Fairbanks-^Iorse  Co..  MontreaL 
Diamond     Saw     A     Stamping     Works. 

Buffalo. 

Ford-Smith     Machine    Co.,     Hamilton. 
Qarrin    Machine   Co.,    New    York. 
L.   a.    SUrrett  Co.,    Athol.   Mass. 

Saws,  Clrcnlar  Metal. 

Hnb  Machine   Welding  ft  ContncUng 
Co.,    PhUadelphU.    Pa. 

Hunter    Saw    &    Machine    Co.,    Pitts 
burg.   Pa. 

Tabor  Mfg.    Co..    Phfladelphta,   Pa. 

Saws.  Hot  and  Cold. 

Hunter    Saw    &    Machine    Co.,    Pltta- liUTg,   Pa. 
.Mesta    Machine   Co.,    Pittsburgh, 
Nutter  ft  Barnes  Co..  Hinsdale.   N.H. 

Scleroscopes. 

^T'"k   c,^'™™™'    *    Mfg.    Co.,    New 

Screw    Machine    Products. 
Wallace.    Barnes    Co..    Bristol.    Conn. 

Screw   .Machines,   Hand, Aniomatlc. 

Brown  &  SharpB  Mfg.  Co..  ProTldence 

oi^,r\'f'"'?.'"-",?™  "»••  Montreal 
o?"^   V'"''''"   Co-    New  York. 

d"?hla  °pi.'"°    *    ''°"'    '^»-    P"^"" 

t?-A  ■'i'^l"/  *  ̂ -   Hespeler. 
CI?veI»'^d."o:^""'"    '""•"'•    ̂ °- 

vJw°"ni/',*-  ̂ ,^"''-  0°'  HamUton. ?JL.  .Britain      Machine      Co..      New Britain.    Conn. 

Pratt  &  WJitnej  Co..  Dundas,   Ont. 

y    r"w  ir"'*'',,''''^'  CI"<'1>'"1.  O. 
Wl.rt™   iV'T.'   "i'^'"'-    Co.,   Toronto Windsor  Machine   Co..   Windsor,    VI. 

Screw   Machines,  Mnltlple Spindle. 

"Sncn'^*,"'''      Machine      Co.,      New Britain,    Conn. 

Windsor  JIachlne  Co.,   Windsor,   Vt. 
Screw  Plates. 

S"*''"?'"    *„Po.     Rock    Island,   yu., 
A.    B,   Jardine  «   Co.,   Heapeler. 

"S?4  ̂ '?'m'"'"  *  "'*'"  ̂ ''' 
wniJ  ̂ ''b""'",,'?-  O"-""*'".  Mass. Wiley  ft  Russell  Co.,  Greenfield,  Mass. 

Screw   Slotters, 

Garrln   Machine  Co.,    New  York. 
Pratt  ft   Whitney  0\,   Dundas,  Ont 

Set   Screws,   Safety. 
Allen   Mfg.    Co..    Hartford,    Conn. 

8e«ond-nand    Machinery. 

JJew  York   Machinery   Co.,    New  York Gardner.    Robt.    &    Son,    Montreal. 
Can.  Drawn  Steel  Co..  Hamilton,  Ont Oartlner.    Robt.    ft    Son.    Montreal. 
National  Mach.  ft  Sup.  Co..   Hamilton. 
Nlles-BementPond    Co..     New    York. 
Plessisville    Foundry.    PlessisTllIe,    Que. 
The  Smart-Turner  Machine  Co.,   Ham- ilton. 

Union    Drawn    Steel    Co..    Hamilton. 

Shanks,   Slral(lit  and  Taper. 
Jaeobe   Mfg.    Co..    Hartford,   Conn. 

Shapers. 
John  Bertram  ft  Sons  Co.,  Dundaa. 
Can.   Fairbanks-Morae  Co..   Montre«L 
Canada    Machy.    Corp.,    Gait.    Ont. 
Fo3s    &    Hill    Machy.    Co.,    Montreal. 
Gardner,    RobU,   ft   Son.    Montreal. 
Qirard  Machine  ft  Tool  Co.,  Phila- 

delphia.   Pa. 
Hendey    Machine   Co.,   Torrington,   CL 
Hill.    Clarke  ft   Co.,   of   Chicago.    Chi 

cago.    111. 
ShaftiTig. 

A.    R.    Williams   Machy.    Co..   Toronto. 
Can.   Falrbanks-Morae  Co..   Montreal. 
Mesta    Machine    Co..    Piti.sbiirg.    Pa. 
Niles-Bement-Pond    Co.,     New     York. 
Pratt  ft  Whitney  Ca,  Dundaa,  Ont. 

Sharpeninff    Stones. 
Carborundum  Co..  Niagara  Falls.  N.Y. 
Norton    Co.,     Worcester.     Mass. 

Shavings,   Separators. 
Can.    Buffalo   Forge   Co..    Montreal. 
Sheldcns.     Ltd..     Gait,    Ont. 

Shearing    Machines,    Aogie    Iron, 
Bar  and   Gate. 

John   Bertram   ft   Sons  Co..   Dundaa. 
Bertrams.    Ltd..    Edinburgh.    Scotland. 
Girard    Machine    &    Tool    Co.,    Phila- 

delphia.   Pa. 
A,    B.    Jardine    ft    Co..    Heapder. 
Long  &   Alstatter.   Hamilton.   Ohio. 
Mesta    Machine    Co.,    Pittsburg.    Pa. 
Niles-Bement-Pond    Co..    New    York. 
Scott    Bros.,    Halifax.    Eng. 
Toledo   Machine   ft   Tool    Ca.   Toledo. 

Shears.  Power. 
John   Bertram  ft   Sons  Co..   Dundaa. 
Bliss.    E.    W..    Ca.    Brooklyn.    N.Y. 
Brown     Boggs    Ca,     Ltd..     Hamftton, 
Canada. 

Buffalo  Forge  Co..   Buffalo.   N.Y. 
Olrard    Machine   &   Tool   Co.,    PhOa- 
delphia.    Pa. 

Mesta    Machine    Co..    Pittsburg,    Pa. 
National    .Machy.    Co.,   Tiffin,   Ohio. 
National  Mach.  &  Sup,  Oo..  Hamilton. 
NUesBement-Pond    Co..     New    York. 
Scott    Bros..    Halifax.    Eng. 
Toledo    Machine   &    Tool   Co..   Toledo. 

Shears,    lever,    Hydranlle. 
Mesta    Machine    Co..    Pittsburg.    Pa. 
Watson-Stillman   Co..   Aldene.    V.J. 

Shears.  Pnenmntic. 
John    F.    Allen   Co..    New   York. 
Toledo    Machine   ft   Tool    Ca.   Toledo. 

Ohio. 

Shears.    Squaring. 
Brown.   Boggs.  ft  Co.,   Hamilton,  Can. 

Sheet    Metal    Working    Tools. 
Balrd   .Machine  Co..   Bridgeport.  Conn. 
Bliss.    E.    W..    Co..    Brooklyn.    N.Y. 
Brown,    Boggs  ft  Co..   Hamilton.   C«n. 
SteeJ     Bending     Brake     Works.     Ltd.. Chatham.    Ont 

Sheet   Metal    Stampings. 
Duncan    Electrical   Co..    Montreal. 

Shell    Banding    Machines, 
Hydranlle. 

Wm.  Cramp  ft  Sons  Ship  &  Engine 
Bldg.    Co..    Philadelphia.    Pa. 

Can.    LocomoMre   Co..    Kingston.   Ont. 
Ooldie    ft    McCulloch    Co..    Gait.    Ont. 
tyrabumer,    Ltd..    Montreal. 
Motch  &  Merryweather  Machy.  Co., Cleveland.    O. 

Watson-fltlllman  Co..    Aldene.   N.J. 
West  Tire  Setter  Co..  Rochester.  N.T. 

Shell    loathes. 
Gnrlnck-Machincry,    Toronto. 
Jcnckes  Machine  Co. .  Sherbroote,  Que. 
KelloKK  &   Co.,   Toronto. 

Shell    Manitfartnring   Tools. 
AmaleRmated  Maehinerv  Corporation Chicaco.    711. 

Frank  Tnomev.   Inc..    Philadelphia,  Pa. 
Garl(>ck-M.nchinpry.    Toronto. 
New  York  Machinery  Exchange,  New York. 

Hill.    Clarke   ft   Co.    of   Chicago. 
Shell    Painting   Machine. 

Can.     BufTalo    Forge    Co..     Montreal. 
Can.  LocomotWe  Co..  Kingston.  Ont 

Shell    Screws.    Headiesn. 
Blnke   A-  Johnson.    Waterbury.    Conn, 

Shell    Riveters. 
Grant  Mfn.  ft  Machine  Co..  Bridge- 

port.  Conn. 

Shelving.    Steel    Partitions. 
Canadian  Steel  Products  Company. 

Montreal. 

Slii*npncl    Shell    Mnrker. 
Brown-Boggs    Co..    Hamilton.    Ont, 
Holden-Morcan    Co..    Toronto. 
Noble    K-    Westbrook    Mfg.    Co..    Hart- 

ford.   Conn. 

Shrapnel   .Sai»d  Blasts. 
W.  W.  Sly  Mfg.  Co..  Cleveland.  O. 

Side  Tools. 
Armstrong    Bros.    Tool    Co.,    Chicago. 

Sirens.  Electric. 
Lintz-Porter    Co.,    Toronto. 

Silver   Solder. 

Geo.  H.  Lees  ft  Co..  Ltd.,  Hamilton. Ont. 

Slotters. 

Garrin   Machine   Co..   New  York. 
Nlles-Bement-Pond    Co..    New    York. 

Smokestacks. 

PleasiSTille   Foundry,    Plessisrille,    Que. 
Sookcls. 

Brown  ft  Sharpt  Mfg.  Co..  Providence. 
R.I. 

Cleveland   Twist    Drill    Co.,   ClevelEnd. 
Keystone    Mfg.    Co.,    Buffalo,    N,Y. 
Modem   Tool  Co..   Erie.   Pa. 
Morae    Twist     Drill    ft     Machbie    Co., 
New   Bedford. 

Wilt  Twist   Drill  Oo.   of  Canada,   Ltd., 
Walkerville,    Ont. 

Whitman     ft     Barnes     Mfg.     Co.,     St. 
Catharines,    Ont. 

J.   H.   WiUiams  Ca,   Brooklyn,   N.Y. 
Soldering    Irons. 
Brown.    Boggs  ft  Co.,  HamUton,   Can. 

Solders. 

Tallman  Brass  ft  Metal  Co..  HamUton. 

Specialties,    Electric. 
Lintz-Porter   Co..    Toronto. 

.Special    Machinery. 

Armstrong    Bros.,    Toronto. 
W.    H.    Banfleld    &  Sons,    Toronto, 
John    Bertram    ft    Sons   Co.,    Dundas. 
Balrd  Machine  Co.,  Bridgeport,  Conn 
Blias,    B,    W.    Co..    Brooklyn.    N.Y. 
Brown.    Boggs  ft  Co..    Hamilton.   C«n. 
Can,    Fairbanks-Moree  Co.,   Montreal. 
Canada    Machy.    Agency,    Montreal. 
Cunningham    ft    Sons,    St,    Catharines, 

Ont. Charles  F.  Elmes  Eng.  Works.  Chlcsgo 
Ford-Smith    .Machine    Co..    Hamilton. 
Garrin    Machine   Co..    New    York. 
Oooley    ft    Bdlnnd.     Inc.,    Gourtland. 

N.Y. 
John   H.    Hall   ft   Sons,    Brantfon). 
Jardine.    A.    B..    ft    Co..    Hespeler. 
National  Electric  Welder  Co.,   Warren. 

Ohio. 
National   Forge  ft  Tool  Co..   Erie.   Pa. 
.National  Mach.  ft  Sup.  Co..  Hamilton. 
Plessisville    Foundry.    Plesslsville.    Que. 
Smart-Turner  Machine  Co.,   Hamilton, 
Ont. 

William    R.    Perrin.    Ltd..    Toronto. 
Wm.   Tod  Company,   Yonngstown,  O. 

Spike  Machines. 

The  Smart- Turner  Machine  Co.,  Ham- 
ilton. 

Spring   Coilers. 
Balrd   Machine  Co.,   Bridgeport,  Conn. 
Garvin   Machine   Co.,   New  York. 

Springs,    Machinery. 
Cleveland  Wire  Spring  Co..   Cleveland. 
Ja-s.    Steele.    Ltd..    Guelph.    Ont 
Wallace,    Barnes    Co.,    Bristol,    Conn, 

Spring  Making  Machinery 
(Automatic). 

Balrd  Machine  Co..  Bridgeport,  Ooon. 

Sprockets,    Chain. 
Morse    Chain    Co..    Ithaca.    N.T. 
Philadelphia     Gear     Works,     Philadel- 

phia,   Pa. Stairs,   Iron. 
Canada     Wire     ft     Iron     Goods     Co., 
Hamilton.    Ont- 

Dennis  Wire  ft  Iron  Worka  Co..  Ltd., 
London.  Canada. 

Stamping. 

Duncan    Electrical    Ca.    Montreal. 

Stamping    Machinery. 
Brown.    Boggs  ft   Co.,  Hamilton,  Cui. 

Stationary    Ladders. 

New    Britain    Machine    Ca,    New    Bri- 
tain,  Conn. 

Steam   Specialties. 
Sheldons.    Ltd..    Gait,    Ont 

Steam    Separators    and    Traps. 

Can.    Falrbanks-Motse   Co.,    Montreal. 
Can.   Sirocco  Ca.   Ltd..   Windsor,  Ont 
Sheldons.    Ltd.,    Oalt.    Ont 

The  Smart-Turner  Madiine  Co.,  Haa- 
ilton. Steel    Alloy. 

Vanadium     Alloys     Steel     Ca.     Pitts- burgh.  Pa. 
Vulcan  Cnicible   Steel  Co.,   Aliquippa. 

Pa. 

Steel   Chains  for  Pulp  Mill 
and    Saw  Mill. 

Plesslsville   Foundry.    PleasisTllIe,    Que. 
Steel   Bench    Legs. 

New    Britain    Machine    Co..    New    Bri- tain.   Conn. 

Steel    Bending   Brakes. 

Steel     Bending     Brake     Worka.     Ltd.. 
Chatham.  Ont 

Steel,   Cold    Rolled. 
Can.   Drawn  Steel  Ca,  Hamilton,  Ont 
A.    C.    Leslie    &    Co.,    Ltd.,    .Montreal. 
Union     Drawn    Steel    Co..    Hamilton, 

Ont. Wallace.     Barnes    Co.,    Bristol.     Conn. 

Steel    Pressure    Blowers. 

Can.    Buffalo   Forge  Co.,    Montreal. 
Can.    Falrbanka-MoTse   Ca.   Montreal. 
Sheldons.    Ltd..    Gait.    Ont 

Steel,  all   kinds. 
Lackawanna  Steel  Co.  La«kawanna. N.Y. 

Steel,    High    Speed. 
Armstrong      Whltworth      of      C«n«da 

Ltd..    .Montreal. 
Can.    Fairbanks-Morns  Co..    Montreal, 
H.    A.    Drury  Co..   Ltd..   Montiwil. 
Thos.   Plrth  ft  Sons,  MontresL 
Hawkndge    Bros.    Co.,    Boston,    Mass National  Mach.  ft  Sup.  Co.,  HsnillcoD. 
Vanadium     Alloys     Steel     Ca.     Pitts- burg,   Pa. 

Vulcan    Crucible   Steel   Co.,   Aliquippa. 

Steel    Die   Engraving. 

.Noble  ft  Westbrook  Mfg.  Ca.  Hart ford.    Conn. 

Steel   Machinery. 
Hawkndge    Bros.    Co.,    Boston,    .Mass. 

Steel    Vanadinm. 

Vanadium     Alloys     Steel     Co..     Pitts Durgh.    Pa. 
Vulcan    Crucible  Steel  Co..   Aliquippa, 

Stock    Racks    for    Bars.    Piping 

Etc.  
' 

New    Britain    Machine    Ca,    New    Bri- tain,  Conn. 

Stocks   for   Dies. 

Wells    Bros.    Co..    Oreenflcld.    Mass. 
Stocks.    Pipe. 

Butterfleld  ft   Co..    Rock   Island.  Que 
Greenfield     Tap     ft     Die    Coiporstioo Greenileld.   Mass. 

Stools,    Steel,    Shop. 

Dennis   Wire  ft   Iron   Works  Ca,  Ltd. London.   Canada. 

Storage    Systems. 

S.  P.  Bowser  ft  Co.,  Fort  Wavne 

Ind. 

Stoves,   Electric. 
Lintz-Porter   Co.,    Toronto. 

Straight    Edges. 

Steel  Bendhig  Brake  Works,  Ltd. Chatham,    Ont 

Straightening    Machinery. 
Balrd  Machine  Co..   Bridgeport.  Conn. 
Bertrams,    Ltd.,    Edinburgh,   Scotland National  Mach.  ft  Sup.  Co..  Hamilton 

.Structural    Steel. 

HamUton  Bridge  Worka  Co..  Hamil- ton.   Ont 

Lackawanna  Steel  Ca.  Lackawanna. 

N.Y. 

Owen  Sound  Iron  Works  Ofc,  Owsn Sound.    Ont 
Stud  Driver, 

Keystone    Mfg.    Co..    Buffalo.    N.T. 
Switchboards    and    Telephones. 
Lintz-Porter   Co.,    Toronto. 

Toronto     ft     Hamilton     Electric     Co., Hamilton. 

Snitches,    Railway. 
National  Mach.  ft  Sup.  Co.,  Hamilton. 

Tanks,  Oil,  Etc. 

S.  F.  Bowser  ft  Co.,  Port  Wayne,Ind. 
Tanks,    Steel. 

John    Inglis   Co..    Toronto 
Plessisville    Poundrr.    Plesslsville.   Ous. Toronto  Iron  Works,  Ltd.,  Toronto. 

Tanks,  Pressure. 
Toronto  Iron  Works,  Ltd..  Toronto. 

Tank   Wagons. 
Toronto  Iron  Worka,  Ltd..  Toronto. 

Tapes,  HeasorlDK. 
James  Chesterman  ft  Co..  Ltd.  Shef- field.    Eng. 

Tapes,   Friction. 
Can.  H.  W.  JohmuManvUls  Co.,  Ltd. 
Toronto. 

Tapping  Machines  (Pnermatic). 
Cleveland     Pneumatis     Tool     Ca     of 
Canada.    Toronto. 

Independent      Pneumatie      Tool      Co.. 
Chicago,    111. 

Tapping    Machines   and Attachments. 

Baker    Brothers.    Toledo,    O. 
John    Bertram   &   Sona   Co.,    Dundaa. 
Garvin    Machine    Co..    New    York. 
The   Oeometric-  Tool   Co.    .\ew   Haven 
Girard  Machine  ft  Tool  Co.,  Pbll*- 
delphia^  Pa. 

GreenUeid  Tap  ft  Die  Corporation, 
Greenfield,   Mass, 

J.    H.    Hall    ft    Sons,    Brantford,    Ont 
A.    B.   Jardine  ft    Co,,    Hespeler. 
Landia    Machine   Oo..    Waynesboro.  Pa. 
Manufacturers  Equipment  Co..  Chi- 

cago,   111, Modem   Tool   Co..    Erie.    Pa. 
Murchey  Machine  &  Tool  Co..  He 

troit. Nile3-Bem«nt-Pond   Co..   New  York. 
Rickart    Shaper    Co..    Erie,    Pa, 
L.    S.    Starrett    Co.,    Athol,    Mass, 
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A  Total  Wreck 

Salvaged 

Hole   in    Cylinder 
Head. 

Head  of  Cylinder 

repaired  by  Oxy- 
Blaugas. 

Continuous  Operation 
iiK-ans  larger  profits  in  shell  making. 

A  tii(  ak  ill  a  machine  means  heavy  loss  in  thne 
and  labor  and  burden. 

"Oxy-Blaugas"  will  repair  the  break  imnn- diately. 

"Blaugas"  is  the  safest  gas  to  use,  so  proteci 
uur  Canadian  mechanics  on  war  munitions. 

Having  one  of  our  outfits  will  enable  you  to  save 

its  cost  in  repairing  one  break-down. 

"Blaugas"  itself  is  a  big  saving  where  heat  is 
required   in   the    process   of   shell   manufacturing;. 
(iwing  to  its  extremely  high  heat  value. 

Write  for  list  of  its  many  and  varied  money  saving 

applications. 

Canadian  Blaugas  Co.,  Limited 
263  St,  James  St.,    Montreal,   P.  Q. 

No,  Stevens'  Stopper  won't  stop  a  train, 
but  it  will  stop  the  blow  hole  in  a  defec- 

tive casting  so  that  you  cannot  find  it. 
In  this  way,  it  helps  your  bank  account.    The  casting  that  otherwise  would  have  to  go  to  the  scrap 
heap  can  be  converted  into  good  coin  of  the  realm. 

Same  color  as  the  rest  of  the  casting.    Doesn't  look  like  a  blue  patch  on  Casey's  faded  overalis. 

How  to  use  Stevens'  Stopper,  or  Circle  Cement: 

Stevens'  Stopper  is  a  fine  powder,  used  wath  a  little  water  and  made  into  a  paste — the  hole  is  easily 

filled  with  a  putty  knife  or  trowel.    It  takes  anywhere  from  two  to  twenty-four  hours,  depending 

upon  the  size  of  the  patch,  for  the  filler  to  become  as  hard  a^  the  casting  itself.    When  rubbed  with 
a  file  it  shows  the  color  of  the  casting,  hence  it  is  the  best  filler  and  the  one  thing  that  saves  your 

castings,  and  that  means  the  saving  of  your  dollars. 

Another  thing — I  do  not  ask  a  fancy  price  for  it. 

A  pound  will  save  many  dollars'  worth  of  castings.    Put  up  in  5-lb.,  10-lb.,  and  25-lb.  cans. 

FREDERIC    B.    STEVENS 
Manulacturer  of 

Foundry  Facings  and  Supplies.  Buffine  Compositions 
and  Platers'  Supplies 

Corner  Larned  and  Third  Sts.       DETROIT,  MICH. 

BRANCHES 

WINDSOR.   ONTARIO,   20   PITT   STREET 
INDIANAPOLIS.    IND..    138-140  SOUTH   DELAWARE    STREET 

If  what  you  xmnt  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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Tap    Chuck«. 
Wells    BiOB..    OrMnBeld,    M«M. 

Taps,    Adjustable. 

Qoometric  Tool    Co..    Ne"   HiTen. 
•Nlanutacturera     Eauipment    Co..     cm 

CftffO      111* 

.Murcu'ey     Machine    &    Tool    Co.,     Ue- Iroit. 

Tapn,    Dies    and    Wrenches. 

Butterfleld   &  Co..   Bock   Isluid,   Que. 

Can     Fairbanlis-MorBe    Co..    MontreaL 

Can'.   Tap   &    Die  Co.,   Gait.   Ont 
OeTeland    TwUt    Drill    Co..    CleTeland. 
Geometric  Tool   Co..  New   Haven,  Conn. 

A.   B.   Jardine  *  Co.,   Heapeler. 

Moree    Twiut     Drill     *    Madllne    Co.. 

Murclej  Machine  4  Tool  Ca.  Detrol'
. 

Pratt  &  Whitney  Co..  Dundaa.  Oot. 

L.  S.  Slarrett  Co..  Athol.  Mam. 

Wells  Brothers  Co.,  Greenfleld.  MaaJ. 

Wilt  TwUt  Drill  Co.  of  Canada.  Ltd..
 

Wollierville.   Ont 

Technlial   BooIib. 

The     .Maclean     Publishing     Co..     Ltd.. 
Toronto. 

Telepbone  Systems. 
Lintz-Porter    Co.,    Toronto. 

Testing   Instruments, 
Metallurgical. 

Shore    Instrument    &    -Mtg.    Co..    New York   City. 

Testing   Laboratories. 

Toronto  T«tln«  Laboratory.  Toronto. 

Thread  Cutting  Machines. 

Can.  Fahlwnka-Mome  Co.,  Montreal 

Oirrin  Machine  Co.,  New  lo™- 

Geometric  Tool  Co.,  New  Haten,  Conn. 

Girard  Machine  &  Tool  Co.,  Phda delphia.    Pa.  „.       _         _„. , 

Greenfleld  Tap  A  Die  Corpormtloj. Qreenlteld.    Mass.  ^  _    j. 

Landia  Machine  Co..  Waynesboro,  e'a.
 

Pratt  *  Whitney  Co.,  Dundaa.  Ont. 

National  Machy.   Co..  Tiffin.  Ohio. 

Time  Clocks. 

International     Time     Reooidlni     Co 
Toronto. 

Lintz-Porter   Co.,    Toronto. 

Tinsmiths'  Tools. 

Brown,    Boses   &   Co..    Hamilton.  Cau. 
8te»l     Bendi.^     Brake     Works,     Ltd., 
Chatham.    Oot. 

Tire   Setting   Machines, 
Hydraulic. 

William    K.    Perrin.    Ltd..    Toronto. 
Weat  Tire  Setter  Co..  Rocheoter.  N.T. 

Tire.    \Vlleel6. 

Wells    Bros.    Co.,    Greenfleld,    Mass. 

Toolmakers'  Files. 
American  Swiss  File  &  Tool  Co.,  New 

York. 

Tool   Boxes,   Steel. 

Can.    Steel    Products   Co..    Montreal. 

Tool    Holders. 

Armstrong     Bros.     Tool     Co.,     Ohlcago. 
CleTeland    Twist    Drill    Co..    Cletelaud. 
.Modem   Tool   Co..   Erie.   Pa. 
Pratt   &    Whitney   Co..    Diindas.    OnL 
J.    H.    Williams   Co..    Brooklyn,    N.Y. 

Tool   Room   Partitions. 

Can.    Wire    &    Iron    Goods   Co..    Ham 
Uton. 

Tool    Posts.    I/athe. 

Armstrong    Bros.    Tool   Co..   Chicago. 

Tool   Steel. 

•  rmstrong,  Whitworth.  Ltd..  of  Cana- 
da,   Montreal. 

Can.    Fairbanks-.Mor«e    Co..    Montreal. 
Thoe.    Finh    &    Sons.    Montreal. 
Hawkridge    Bios.    Co.,    Boston.    Mass. 
A.    C.    Leslie    &    Co..    Ltd.,    .Montreal. 
National    Mach     &   Sup.  Co.,  Hamilton. 
Vulcan  Cnicible   Steel   Co.,   Aliquippa. 

Pa. 

Tools,    Blacksmiths',   Etc. 
A.    R.   Wllllaras   Machy.    Co..  Toronto. 

Tools,  Electrical. 
A.   R.   WUliama   Machy.    Co.,  Toronto. 
Oan.  II.  W.  Juhna-Manyille  Co.,  l.td.. 
Toronto, 

Tnlted  States  Elec.  Tool  Co.,  Cincin- 
nati.  O. 

Tools,   Lathe,   Planer  and   Slotter. 

Armstrong    Bres.    Tool    Co..    Chicago. 

Torches,    Steel. 

Sterens.    F.    B..    Detroit,    Mich. 
Armstrong,      Wliltworth      oi      Canaiia. 

Ltd.,    Montreal. 
Track  Bits. 

■Wilt  Twist  Drill  Co.  of  Canada.  Ltil.. WalkeiTille.   Ont. 

Track    Systems. 

Northern    Crane    Works.    WalkervUle. 
Whiting      Foundry      Equipment      Co.. 

Harvey.    111. 

Track   Tools. 

Can.  H.   W.  Johns-Manrille  Co..   Ltd.. Toronto.  ,.      .      ■ 

Can.    Fairbanks-Morse   Co.,    Montresl. 

Transformers   and    Converters. 

A.   B.   WiUiama   Machy.   Co.,  Toronto. 
Can.    Fairbanks-Morse    Co..    MonUeal. 
Toronto     &     Hamilton     Electric    Co.. 

Hamilton.    Ont. 

Transmission    Machinery. 

American     Pulley     Co.,     Philadelphia. Pa 

A.    R.    Williams    Machy.    Co..   Toronto. 
Can.    Fairbanks-Moise    Co..    Montreal. 
Can    Drawn  Steel  Co..  Hamilton.  Ont 
HamUton  Gear  &  Mach.   Co..  Toronto. 
Jones    &    Olassco.    Montreal. 
Main    Belting    Co.,    Montreal. 
Morse    Chain    Co..    Ithaca.    NY. 
Plessisville    Foundry,    Pleasiarille,   Que. 
F.    Reddaway   &    Co..    Montreal. 
The  Smart-Turner  Machine  Co.,  Ham 

ilton. 

Transmission  Towers. 

Can.    Bridge    Co..    Walkerrllle.    Ont 
Canadian     InBei«>ll-Band     Co.,     Ltd.. 

Montreal. 
Curtis    Pneumatic   Machinery   Co.,    ot. Louis.    Mo.    

Northern    Crane    Works.    Walkerrllle. 

Tallman  Brass  *  MeUl  Co..  Hamlllun. 

Traveling  Criuies. 

Northern    Crane    Works,    Walkerrille. 
Smart-Turner  Machine  Ca,   Hamilton, Ont. 

Whiting      Foundry      Equipment      Co.. 
Harvey.    111. 

Trolley    Hoists,   Electric. 

Northern    Crane    Works.    Walkerrllle. 
Whiting      Foundry       Equipment      Co.. 

Harvey.    111. 

Trucks.   Lumber  and   Kiln. 
SheMons.    Ltd..    Gait.    Ont 
Northern    Crane    Works.    Walkerrllle. 

Trucks,   Factory,    Freight,   Etc. 
Chambers.    Ltd.,   Toronto. 
Chapman    Double    Ball    Bearing    Co.. 

Toronto. 
Whiting      Foundry      Equipment     Co.. 

Harvey.    111. 

Tuhe   Expanders    (Rollers). 
A.    B.    Jardine    A   Co.,    Heapeler. 
Wataon-Stillman    Co..     Aldene.     N.J. 

Tumbling  Barrels. 
Balrd    Machine  Co..   Bridgeport.  Conn. 
Northern    Crane   Works.    WalkenrlUe. 
Whiting      Foundry      Equipment      Co., 

Harvey.    111. 

Turbines.    Steam. 

Southwark  Foundry  &  Machine  Co.. 
Philadelphia.    Pa. 

Turnbuckles. 
Canadian     Billings    &     Spencer,     Ltd., 
Welland. 

Can.  H.  W.  Johns-ManviUe  Co.,  Ltd.. Toronto. 

Turret  3Iachlnes. 

Brown  &  Sharpe  Mfg.  Co.,  Providence, 
B.l. 

Far    &    Scott.    Deitcr.    Me. 
Girard  Machine  &  Tool  Co.,  Phila- 

delphia.  Pa. 
Hill.  Clarke  &  Co.  of  Chicago.  Chi- 

cago.   111. 
Motch  &  Merryweather  Machy.  Co., Cleveland.    O. 

New  Britain  Machine  Co.,  New 
Britain.   Conn. 

Pratt    A   Whitney.    Hartford.    Conn. 
Turner  Machine  Co..  Ltd.,  Danbury. Conn. 

Warner  &   Swasey.   Cleveland.   O. 

Turbines.   Ste»m,   Water. 

Plesslsville    Foundry.    Pleasisville.    ^IJ*. 

Upsetting  and   Bending 
Machinery. 

A.    R.   Williams   Machy.   Co..   Toronto. 
John    Bertram  &  Sons   Co.,   Dundaa, 
Brown.     Boggs    Co.,     Ltd..     HamUton. 
Canada. 

A.    B.    Jardine    &    Co.,    Hespeier. 
National    Machy.    Co..   TilTln.    O. 
Niles-Bement-Pond  Co..   New  York. 
Walson-Stillman    Co.,    Aldene,    N.J, 

Vacuum    Pumps, 

Buffalo    Fonre    Co..    Buffalo.    N.T. 
.Mcsta    Machine    Co..    Pittsburgh. 
Smart-Turner   Machine  Co..   Hmmlltou. Or.t 

Valve  Grinders   (Pneumatic). 
Cleveland      Pneumatic      Tool      Co.      of 
Canaaa.    Toronto. 

\'alves,   ll.>-draullc. 

Can.    Boomer    &    Boschert    Press    Co.. 
.Montreal. 

Charles    F.    Elmes    Eng.     Works,    Chi 

cago.    111. Mesta    Machine    Co..    Pittsburg.    Pa. 
\VatsoD-.Sti]lman    Co..    .\l-leQe.    .N.J. 
R.   I).   Wood  &   Co..   Philadelphia,   Pa. 

\'alve   Leathers. 

Graton  &  Knight  Mfg.   Co.,   Montreal. 

Valves,  Back  Pressure,  Steam. 
Mesta    Machine    Co.,    Pittsburg.    Pa. 
Sheldons,    Limited,    Oalt. 

Vanadium   Steel, 

H,    A.    Drury   Co..   Ltd..    Montreal. 
Hawkridge    Bros.     Co.,     Boston.    Mass. 

Ventilating  Apparatus. 
Can.   Sirocco  Co..  Ltd.,  Windsor.  Ont 
Sheldomi.    Limited.    Gait. 
A.    R.    Williams   Machy.   Co..   Toronto. 

Vises,   Bench. 

Emmert   Mfg.   Co.,   Waynesboro,    Pa. 
Hr.llands    Mfg.    Co..    Brie.    Pa. 
National    Mach.  &    Sup.  Co..  Hamilton. 
New      Britain      Machlna      Co.,      New 

Britain,    Conn. 
Vises,  Pipe. 

Armstrong  Mfg.   (Company.    Bridgeport. 

Conn. 
Bignall    &    Keeler    Mach.    Works.    Ed- 
wardsville.    111. 

Butterfleld  &  Co..  Bock  Island.  Que. 
Emmert   Mfg.    Co.,    Waynesboro,    Pa. 
National    Mach.  &   Sup.  Co..  Hamilton. 
J.   H.    Williams  (3o..   Brooklyn,   N.Y. 

Vises.    Planer  and    Shaper. 

Girard    Machine    &    Tool    Co..    Phila- 
delphia.   Pa. 

National    .Mach.  &   Sup.  Co..  Hamilton. 
Skinner   Chuck   Co..   New   Britain.   C. 

Vises,   Milling   Machine. 

National   Mach.  &   Sup.  Co..  HamlltxM. 

Vises,   Woodworking. 

Emmert   Mfg.    Co.,    Waynesboro.    Pa. 
Washers. 

Graton  &  Knight  Mfg.  Co.,  Worces. ter.    Mass. 

London  Bolt  A  Hinge  Worka,  Lon- 
don.   Ont 

Wallace.     Barnes    Co..    Bristol.     Conn. 

Washer    Machines. 

National   Machy.   C!o.,  Tiffin.   Ohio. 

Waterproof    Coating,    Cement, 
FHbrlc. 

Can.  H.   W.  Johns-ManTille  Co.,  Ltd., 
Toronto. 

Watchman's   Clocks. 
Lintz-Porter    Co..     Toronto. 
A.   B.   Williams   Machy.    Co.,   Toronto. 

Water   Towers. 
Toronto    Iron    Works.    Ltd.,    Toronto, 

Welding   and    Cutting    Clamps. 

Can.    Blaugas    Co..    Ltd.,    Montresl. 
Detroit    Electric    Welder    Co..    Detroit. 

.Mich. 

L'Alr    Liqulde    Society.    Toronto. 
Lever    Bros..    Toronto. 

National     Electric    Welder    Co..    Ciu- cinnati,    O. 

Welding  and   Cutting   Work. 

Can.    Blaugas    Oo.,    Ltd.,    Montresl. 
Detroit  Electric  Welder  Co..  Detroit, 

.Mich. 
L'Alr    Llquide    Society,    Tonmto, 
Lever    Bros, .    Toronto. 
Metals    Welding   Co..    Cleveland.    O 
National  Electric  Welder  Co.,  Cin- cinnati,   O. 

Welding,   Autogenous. 

Can.    Blaugas    Co..    Ltd.,    Montresl. 
Detroit  Electric  Welder  Co..  Detroit. .Mich. 

L'Alr    Llquide    Society,    Toronto. 
Lever    Bros..    Toronto. 

National  Electric  Welder  Co..  Cin- cinnati,   O. 

Welding,    Acetylene   and    Oxygen 

Can.    RIaugaa    Co..    Ltd..    Montreal. 
Detroit  Electric  Welder  Co..  Detroit. Mich. 

L'Alr    Llquide    Society,    Toronto. 
Lever    Bros..    Toronto. 
Metals    Welding    Co..    Cleveland.    O. 
National  Electric  Welder  Co.,  Cin- cinnati.   O. 

Weldinif    Machines,    Electric,    etc 

C<an.    Blaugas    Co.,    Ltd.,    Montresl. 
Detroit  Electric  Welder  Co..  Detroit. 
Mich. 

Lever    Bros..    Toronto. 

National  Electric  Welder  Co.,  Cin- cinnati,   O. 

Tabor   .Mfg.    Oo,,    PhUadelphls.    Pa. 

Wheels,    Emery,    Carborundnm. 

Can.    Hart    Wheels,    Ltd,,     Hamilton, 
Ont 

Wheels.  Belt,  Fly,   Gear 
and    Rope. 

.Mesta   Machine  Co.,   Pittsburg.   Pa. 

John    H.    Hall   &   Sons.    BrantfonL 
-Notthem    Crane    Works.     WalkervUle. 

Window    Wire  Guards. 

Canada     Wire     A     Iron     Goods     Oa , 
Hamilton. 

Wire   Cloth   and    Perforated 
.Metals. 

Canada     Wire     &     Iron     Goods     Go. 

Hamilton. Dennis  Wive  &  Iron  Worka  Co..   Ltd. 

London. 
Wire  Forms. 

Wallace.    Baraea    Co.,    Bristol,    Conn. 

\\  ire   Forming   and    Stamping 
Machinery. 

Brown.     Boggs    Co.,    Ltd.,    Hsmaum 

Canada. F.  B.   Shuster  Co.,  New  Haven,  Con.^ 
Balid  .Machine  Co.,   Bridgeport,  Coon 

Wire  Guards  and    Railings. 

Canada     Wire     *     Iron     Goods     Co.. 
Hamdton,    Ont 

Wire   NaUs. 

Parmenter  &  Bulloch  Co.,  Oanansaue. 

Wire   Nail    Machinery. 

National    Machy.    Co..   Tiffin,   Ohla 
A.   B.   Williams  Machy.    Co.,  Toronto. 

Wire,    Spring. 

Wallace,    BamM    Co..    Bristol.    Conn. 

Wire    Straigbteners   and    Cntt«rs. 

B.iird  Machine  Co,  Bridgeport,  Conn. 
Brown.     Boggs    Co.,    Ltd.,    Hamilton. 
Canada. 

F,  B.  Shuster  Co.,  New  Haven.  Conn. 

Wire   Colling   and   Pointing 
Machines. 

Balrd   Machine  Co.,   Bridgeport,  Coon. 
F.   B.   Shuster  Co.,  New  Haven.  Conn. 

Wood   Boring  Machines. 

Cleveland     Pneumatic     Tool     Oo.      of 
Canada.    Toronto. 

Garlock^.M.icliineiy,    Toronto. 
Girard    Machine    4    Tool    Co.,    Philu 
delphia.   Pa. 

Woodworking   Machinery. 

Buffalo  Forge  Co.,   Buffalo,   N.T. 
Can.    Fairbanks-Morae   Co..    UontrssL 
GarTock-.Machinerv.    Toronto. 
Girard  Machine  &  Tool  Co.,  Phila- 

delphia.   Pa. 
New  Britain  Machine  Co,  New  Sri- 

tain,   Conn. 
PleseiavUle    Foundry.    Pleastorille.    Que. 
A.   R.    Williams   Machy.    (3o..  Toronto. 

Wrenches,    Compression. 
Lutz-Webster     Engineering    Co.,     Inc  , 

Philadelphia,    Pa. 

Wrenches. 

Armstrong     Bros.     Tool     Co..    i_nicago. 
111. 

Butteifleld  A   Co..    Rook   Island.   Qua. 
Canadian     Billings     &     Spencer,     Ltd., 
Welland. 

Keystone   .Mfg.    Co..    Buffalo.    N.T. 
Lutz-Webster     Engineering     Co.,     Inc., 

Philadelphia.    Pa, 
Wells    Bros.    Co..    Greenfleld.    .Mass. 
J.    H.    Williams  Co..    Brooklyn.    .\.V. 

Wrenches.    Automobile    Narrow 
Jaw  and    Monkey. 

Bemis  &    Call    Hardware   &   Tool   130, 

Sprii'gfleld.    Mass. 
Trimont    Mfg,    Co..    Roibury.    Maaa. 

Wrenches.  I'Ipe,  Monkey. 
Bemls  &   Call    Hardware   &   Tool   Oo  . 

Sprhi^eld,    M«,s«. Trimont    Mfg,    Co.,    Roxhury,    Maaa. 

^V^cncIles,    R.ltclict    and    Basin. 

Bemis   A    Call    Hardware   &    Tool   Co. 

Spiingfleld.    Maaa. Keystone   .Mfg,    Co,.    Buffalo.    .N.T. 

Trimont    Mfg,    Co,,    Uoxbnn'.    .Mass, 
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The  Lancashire  Dynamo 
&  Motor  Company,  of 

Canada,  Limited 
107-109   Duke   Street.  TORONTO 

ELECTRICAL  MACHINERY  for  all  Purposes. 

tLLIUI  I     DKUO  .  I  RECORDINO  GAUGES 

FIFE  VENTILATKD  A  C    MOTOR 

FOR  VERY  DIRTY  PLACES 

't^^^^ 

This 

Brochure 
Takes  the 
Place    of   a 
personal    trip   throuii'' our  shops. 

Tlie  actual  scenes  from  the  factories, 
aini  the  few  words  of  explanation,  tell 

the  thinus  you  wish  to  know. 

The  whole  story  is  interestingly  told  without 
taking  up  much  of  your  time. 

SENT  FREE     NO  OBLIGATION 

Mention  Canadian  Machinery 

The    Globe    Machine 
&    Stamping    Company 

CLEVELAND,  OHIO 

kil'i^Ml k 
TRADE  MARK-  REG.U^.  PAT.OFF. 

Iron   Cements 
Positively  stop  all  leaks  of 

steam,  water,  fire  or  oil,  in 
iron,  steel  or  concrete.  They 
are  easy  to  apply,  harden 
quickly  and  make  permanent 
repairs,  proved  by  years  in  use. 

Every  engineer  should  have 
a  copy  of  our  instruction 
book. 

Smooth-On    Mfg. 
Company 

Jersey   City,    N.  J.,  U.  S.  A. 

Send  for  New 
NolS  Illustrated  Instruction  Book 

//  luhat  you  want  is  not  advertised  in  this  issue  cormdt  the  Buyers'  Directory  at  the  back. 

h^UBlMjml'hAlluOM^ 

"Victoria" 
PIG   IRON 

Foundry 

Soft  and   Strong 

Malleable 

Shipments  from 
The  Canadian  Furnace  Co., 

Port  Colborne,  Ont.    

N.A.HANNA&.CO.  I 
Cleveland      E^ 

a 
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HENDEY  18-Inch  GEARED  HEAD  LATHE 
8  mechanical  changes  of  speed  for  spindle  with  driving  shaft  running  at  constant  speed,  i  direct  and  U  through  back  gears. 

36  D  I  F  F  ERENT 
THREADS  AND 
FEEDS  a  r  e  had 
through  Mounted 
Change  Gearing, 
each  change  being 

quickly  made through  controlling 
handles  in  Gear 
Boxes. 

BEFORE  PUR- 
CHASING A  NEW 

LATHE  INVESTI- 
GATE THE  HEN- 

DEY SERVICE. 

WE'LL  HELP  YOU  BY  FUR- 
NISHING LIST  OF  USERS. 

Write  for  descriptive   circular. 

The  Hendey  Machine Company 

Torrington,  Conn. 

Caua.iiau  Agents:  A.  U.  Williams 
Machinery  Co.,  Torouto,  Ont. ;  A.  R. 
Williams  Machinery  Co.,  260  Prln- 
(.*ess  St.,  Winnipeg;  A.  R.  WilUama 
Machinery  Co.,  Vancouver;  A.  R. 
Williams  Machinery  Co.,  St.  John, 
N.'B. ;   Williams  &   Wilson,   Montreal. 

illllillinillUilllilllllllllllllilllilllllllllllllllllllllllllllllllllli^^ 
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Front  cover  and  page  1 

Bertram's.    Limited    68 
Bignail   &    Kccler  Jlachine   Works...  36 
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McDougall 

Gap  Lathes 

Strength 

Accuracy 
Quality 

Take  a  look  at  the  next  money  you  intend  to  invest  in  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  havinjj  a  satisfied  user.     Our  machines  are  just  as 
good  as  they  look  and  they  look  ijood  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. 

The    RACINE   HIGH-SPEED  METAL    CUTTING 
MACHINES  and  TUNGSTEN  HACK  SAW  BLADES 

will    s()l\e    your    metal  -  cutting 

problems. 

We  carry   both   in   stock   lor   im- 

mediate deli\'erv. 

C  o  <uimuai» 
^^s^^^^^vJs^NNJ■s^s.■Nl■s,■s.M 

O 

V,'  ̂ -  sTnTVn  -J^'V 

No,  1   ICacitu*  llis:h-8|>ee(l   .Metal  Cutting  Machine. 

We   als.i    b:ive   a   grood    assnrt-meiil    nf   iiia<'liiiifs   such    as   .Tone*   &    Lamsmi    Tiirn-t    I.athos.    Knjz-tnp 

Iy:itlK's,    I>rill    Prossos.    Kadial    Urills.    Milling    Marhiiics.    T'liiversai  (JriiiiliTs.   rti-. 

Stork    List    oT   n€>\v   anil    naeil    Machine   TooIh.    Huitahle   for   shell    work,   mailed    upon    reque*tt 

The  Foss  &  Hill  Machinery  Company,  305  st.  James  street,   Montreal 

//  wIkU  V'"'  I'lii't  '■"  ruit  iidi  fi  tisid  ill  (I,  .-  ,.-.<, If  (•'.<.*  '//  llir  l!iii/>  ..N    //.,.  I  toi\>/  III  llir  buck. 
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MURCHEY 
Collapsing  Taps  and 

Automatic  Opening  Dies 

Simplest  In 
Construction 

Best  Mechanical 

Action 

Longest  Life 

Put  your  problems 

up.tous.and  letustell 
you  what  Murchey 
Tools  can  do  for  you 

on  vour  work.  Send 

in  your  blueprints  or 
drawings  and  let  us 

give  you  specific  in- formation relative  to 
saviniis. 

Murchey  Collapsing  Taps  and  Automatic  Opening  Dies  arc  tlic  result  of  .\ cai-.s  of  cx- 
pcncnec  in  the  use  and  manufacture  of  rai)id  threading-  tools. 
The  striking  thing  al)(int  Murchey  Tools  is  theii'  wonderful  simplicity  and  few  nnmher 
of  parts  as  compared  with  others.     Tlu'  simple  design  of  Murchey  Tools,  and  tlieir 
superior  mechanical  action,  guarantee  c(mvenience  and   easy   handling  cou})led   with. 
great  economy  in  upkeej).     Th'i  Chasers  A\drk  in  hardened  slots  and  are  hacked  by  a 
hardened  steel  block  (on  the  Dies)  and  by  a  hardened  pin  (on  the  Taps)  directly  back 
of  the  throat  of  the  Chaser  where  the  hard  cutting  is  done. 

H(dd  firndy  in  place  by  a  hardened  cap;  a  construction  througiiuut  which  eliminates  all 

chance  for  the  ('hasers  to  become  bellnioiith  or  ['dv  anv  excessive  wear  to  fall  on  the sb.ts. 

Murchey  Tools  welcome  com]>arison  with  otlieis.     W'l'ite  for  New  Catalog. 

MURCHEY    MACHINE    &    TOOL   COMPANY 
DETROIT  64  Porter  Street  MICHIGAN 
The    Coats  Machine  Tool  Co.,   Caxton   House.   Westminster,   London.  S.W.,   and  Fenwick   Freres  &   Co..    15  Rue   Fenelon.    Pari  =  ,  France 

The  adrertlser  icould  like  to  know    where  i/oii  -saw  his  advertisement — tell  hiTYi. 






