
EDITORIAL    1NHEX— PAGE    10:1. BI'YERS'    DIRi.CTORV— PAGE    87 ADVERTISING    INDEX— PAGE    lul. 

GnadianMachinery 
^^^  Manufacturing  News  ̂  
A    weekly    newspaper    covering    in    a    practical    manner   the    mechanical,    power,   foundry   and    allied   fields.  ' 
Published  by  The  MacLean  Publishing   Company,    Limited,   Toronto,    Montreal,   Winnipeg  and   London,    Eng. 

Vol.  XVIII- No.  24 Publication  Office:     Toronto,  December   13,   1917 Subscription   Price 
$3.00   per   Year 



("  A  N  A  l>  1  A  N     \l    \  (    II  I  N  ]•;  K  ̂  

SMALL  TOOLS 
P.  &  W.  TAPS 
Insure  the  Greatest  Accuracy 

-LAND-*, 

CUTTING    VW-i^?4-i 
EDGE   ^•^  \i^. 

s 

? 

U 
PROMPT  SERVICE 

is  assured  at  our  nearest 
store  where  P.  &  \V.  Small 
Tools  are  carried  in  stock. 
Place  your  order  there 
to-dav. 

The  Taps 

with  the 

I,  Con-eccentric 
Trade-Maik  Registered 

Land 

As  will  l)(' seen  liy  tlic  civjss-s^ctidii  cut  jihuvc:, 
(iiic-tliird  kF  the  l.iiid  iroin  tlic  ciittiii^  (Mine  is 
(•(iiicciiti-ic.  'I'lic  i-ciii;uiiiiiL;'  twd-tliinls  is 
eccciitricnily  i-clicvcd.  A  t;i|»  made  in  ;liis 
way  can  lir  m-ound  for  sliarix'iiiui;-  at  the  nid\ 
cdiTcct  |Miiiit-  (111  till'  face  (if  the  ciittiuL;  rdixf 

Sliai-|icinnu  in  nn  way  affects  its  size  or  llic 
fdiiii  (if  the  tlii-ead. 

The  'rapci-  'ra|>  has  a  cylindrical  pilot  and  on 
the  cliaiidered  jxirtiou  of  the  tap  the  t(Pi»  of 
the  thfcad  is  relieved  elear  to  the  cutting  edge 
to  seciii-c  keen  cutting  (lualities. 

The  construetioH  of  Pratt  &  Whitney  Taps 

ndt  only  insures  greater  accuracy  and  refine - 
nil  lit  than  has  heretofore  been  i)ossi])le  to 
obtain  in  a  commercial  tool,  but  also  insures 

the  ffeest  cutting  ta])  with  the  longest  life — 
an  exclusive  P.  cV:  W.  Combination. 

Precision  Machine  Tools,  Standards  ^  Gauges 

*>R  ATT  &  WHITNEY  CO 
of  Canada,  Limited 
Works:    DUNDAS,    ONTARIO 

MONTREAL 
723  Drummond  Bldg. 

TORONTO 
1002  C.P.R.  Bldg. 

WINNIPEG 
1205  McArthur  Bldg. 

VANCOUVER 

B.C.  Equipment  Co. 
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30-inch  Vertical 
Drilling  Machine 

Photographs  and  full  particulars  gladly 
mailed  upon  request. 

WRITE    US   NOW 

Structural  and Bridge 

Shop  Machinery 

Repair  Shop 
Machinery 

General  Machine 

Shop  Equipment 

Wr'll  ))('  pleased  to  submit 
photographs  and  full  details 
on  any  line  or  lines  in  which 
vou  ai'e  interested. 

The    John    Bertram    &    Sons    Company 
Limited 

DUNDAS,  ONTARIO,  CANADA 
MONTREAL 

723  Drummond  Bldg. 

TORONTO  VANCOUVER  WINNIPEG 

10O2C.P.R.  Bldg.        609  Bank  of  Ottawa  Bldg.        1205  Mc Arthur  Bldg 

//   any   advertisement    interests   you,    tear   it    onf    voiv   and   place  with    letters  to  be  answered. 
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Big  B usiness Ahead 
AS  announced  in  (Canadian  Ma- 

chincrx  rcccntl)'.  ("anadian  muni- tion makers  arc  rccci\iny:  orders 
which  will  carr\  them  tar  into  the  new 

year,     this  means  more  hn\  injr 

The  L'nited  States  CrONernment  is 
placing  contracts  with  our  manufac- 

turers for  immense  quantitie's  of  a  cer- 
tain t\'pe  of  shell.  This  means  more 

•  buying. 

Canadian  firms  are  securing  large 
orders  for  ship  deck  machinerx ,  such 
as  steering  gears,  windlasses,  winches, 
cargo  hoists,  etc.,  as  well  as  engines, 
pumps  and  lighting  sets.  This  means 
more  buying. 

Shipbuilding  is  booming  and  will  con- 
tinue to  boom.-  This,  too,  means  more 

buying. 

Next  year  will  probably  be  the  busiest 
our  metal  working  industries  have 
ever  had.  Much  buying  of  equipment 
will  undoubtedly  take  place.  How  are 
you  going  to  influence  your  share? 

For  the  sake  of  the  small  invest- 
ment required  you  cannot  afford  to 

miss  the  opportunity  offered  by  the 
Annual  Review  Number  of  Canadian 

Machinery,  December  27. 

An  advertisement  in  it — large  enough 
to  properly  present  your  selling  mes- 

sage— will  enable  you  to  reach  buyers 
all  o\er  the  country,  and  in  a  number 
that  w  ill  be  jireserved  for  months. 

it  w  ill  ap{")ear  at  a  time  when  buying 
will  commence  in  earnest — just  at  the 

beginning  of  the  new  year.  The  elec- 
tions will  be  over  and  much  of  the  un- 

rest they  are  creating  will  have  passed 

awa\'.  rhe  success  of  the  Victory 
Loan  will  give  fresh  confidence  and 
w  ill  stimulate  buying  to  a  wonderful 
extent. 

There  could  be  no  better  time  for  the 

appearance  of  our  Annual  Number. 
And  there  is  no  better  medium  for 

reaching  buyers.  It  is  significant  that 
many  firms  who  used  our  last  Annual 
Number  have  reserved  increased  space 

this  year.  One  firm  will  have  twenty- 
four  pages,  another  twelve,  others 

eights,  fours,  etc.  Many  advertise- 
ments will  be  in  two  or  more  colors. 

Copies  will  be  sent  abroad  to  our 

export  list. 

First  forms  went  to  press  December 
1st;  last  forms  close  December  20th. 

Rush  your  space  reservation  and  send 
copy  as  soon  as  possible.  And  send 
vou  rents  bv  nwil. 

\'^^^^^^^^^^^^^^^msmm^^^msmm^m^ssssmk^i^^sm^s^^^s^sms^m^^^^^^^^^^^^^^^^^^^^^^^^^^mi\ 
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LiniE  WORDS  WITH  BI6  MEANING 
.m!^  j1.m 

mmm 
AccordiniT  to  "Webster," 
Quality  is  "an  excellence 
of  character;  natural 

superiority." 

.^u  A,  A. 

#rtia 
Webster's  definition  of 
"Service"  is:  "The  per- 

formance of  labor  for  the 

benefit  of  another." 

We  use  these  words  advisedly — fully  understanding  their 
definitions — and  realizing  the  oblogation  we  place  upon  our- 

selves by  their  continued  use  in  connecticin  with  our  products 
of  Iron  and  Steel,  and  our  attitude  to  the  people  we  serve. 

THE 

STEEL  C0MR4NY 
OF 

CANADA 

MONTREAL  """*''"  HAMILTON 
Pig  Iron, 
Steel  <&  Iron  Bars, 
Horse  Shoes, 
Steel  and  Iron  Products. 

Steel  Billets, 

Track  Spikes  & 
Bolts,  ForgingSjWire 

of  every  description. 

//  interested,  tear  out   this  imge  and  keep  with   !i  Iters   to  be  answered. ^M 
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A^*.   J  of  (7  S\'r/i's  of  S  A  F  K(i  nipped  I. at  lies 
STRENGTH 

A  siiiiih'  S  1\  !•'  cnrics  the  total  tlinist  load.  125,000  iiuiiiids.  in  tiic  lathe 
shown  Ix'lou.  To  stand  this  trcniciidous  thrust  in  this  Xilcs  Jjathc,  the  haw- 

iiigs  must  have  (•a]>acity  for  heavy  loads.  S  1\  i*'  Thi'nst  I'x'ai'in^s  aic  designed 
lo  aceept  heavy  loads  without  heating. 

Your  lathes  nnist  withstand  thrust  e(iually  well.  S  K  1*'  will  help  solve  youi- 
problem.  The  S  K  F  enuineering  service  d(>]iartni(iit  has  h(l|icd  others.  Tt  ean 
help  you. 

Canadian    HICP"  Company,  Limited TORONTO,  ONT.,  CANADA 

fiMJij,  mmMmmm^ 
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AY,  WHAT  IS  STELLITE? 

HE  HARDEST,  TOUGHEST,  FASTEST  CUT- 

TING METAL  KNOWN. 

VER  TRY  IT? 

UCKILY,  YES. 

IKE  IT? 

SHOULD  SAY. 

HEN  WHAT  DOES  IT  CUT? 

VERYTHING.-STEEL,     IRON,    BRASS, 

BRONZE,  IVORY,  CELLl'LOID,  SHELL,  ETC. 

FOR  ALL  PARTICULARS  WRITE  TO 

Deloro  Smelting  &  Refining  Co.,  Ltd. 
HEAD  OFFICE  AND  WORKS— DELORO,  ONTARIO 

TORONTO 

200  King  St.  W. 
MONTREAL 

315  Craig  St.  W. 

BSB 

//   any    advertisement    interests   you,    tear   it    out    now   and   place  ivith   Ic'tten--  to  be  answered. 
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SaBcK  Mm 
HIGH  SPEED  STEEL 
The  most 

Economical 

and  Efficient 

Steel  /or 
Machining 

Shells 
"Extra"  Die  Steel  another 

good  one 
Manufactured  by 

SANDERSON  BROTHERS  & 
NEWBOULD,    Limited 

SHEFFIELD.  ENGLAND 

|MOM  REAL     TORONTO     NEW  YORkI 
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MALLEABLE   CASTINGS 
Capacity 

Two  Thousand  Five  Hundred  Tons  per  Month 

Our  Prices,  Quality  and  Delivery 
are  Right 

Send  Us  Your  Inquiries. 

THE  PRATT  &   LETCHWORTH  COMPANY,  Limited 
P.O.  BOX  1630.  MONTREAL  ^ 

Works:     BRANTFORD,    ONTARIO 

Air  Chucks  for  6"  Shells 
in  Stock 

General  Machine  Work 
of  All  Kinds 

Gear  Cutting,   Etc. 

Hyde  Engineering 
Works 

27  William  St.,  Montreal 
P.O.  Box  1185 

Telephones:     M.  1899   &    M.2527 

70   Holden- Morgans  in  One  Plant 
Another  firm  would  not  accept  a  contract  until  assured  they 
could  get  HOLDEN-MORGANS. 

That's  the  reputation  they  have.  How 
about  your  requirements?  We  can 

give 

IMMEDIATE    DELIVERY 
on  6"  shell  machmes. 

THE   A.  R.  WILLIAMS    MACHINERY    CO. 
W.  FRONT  ST. (Limited) 

TORONTO 

//  tutcrcstcd,   tear  out   thi^;  pagf  and  kctji   ivith   h^tfris   to  be  (i i/^icacd. 
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GKc  Johnson  Pfiction 

Clutck  Is  Bcnig  U5(?(l/l^ 
/I  Rirt  Of  Ghis  Machine 

Here 

Courtesy    of   Foote-Burt    Co., 
Cleveland,    Ohio 

The  Johnson  Friction  Clutch  is  used 
in  the  throw-out  back  gears  in  this 
new  1552  Foote-Bnrt  Multiple-Spindle 
Machine. 

**Records  Are 
Much  Better 

Than  Promises'' 'I'hal  is  tlu'  rea.son  wliy  we  run  the  cut  at  the  top  of 
(lie  Jia^e,  driving  home  the  record,  "the  John.son 
Friction  Ckitch  is  heing  u.sed  a.=  a  part  of  this 

luaehine." 

Week  after  week  has  the  evidence  been  piling  up  as 
to  the  exten.<ivc  u.se  of  the  Johnson  Friction  Chitch 
in  various  types  of  machines. 

And  this  i-cchimI  uf  wide  use  i; 
record  of  satisfactorv  service. 

duplicated  by  another 

#k^J\_ 

Single    Clutch      Interior. 

The  Johnson  Friction  Clutch  embodies  all  the 

principles  which  make  a  perfect  friction 
clutch.  Our  YELLOW  DATA  SHEETS  and 

Booklet,  "Clutches  as  Applied  in  Machine 
Building,"  explain  this  fully.  Will  you  have 
them? 

w 
Canada:  Williams  &  Wilson,  Ltd.,  320  St.  James  St.,  Montreal  ;-Can.  Fairbanks-Morse  Co.,  Ltd.,  Toronto. 
England:  The  Efandem  Co.,  159  Gt.  Portland  St.,  London,  W.,  Sole  Agents  British  Isles. 
Australia:  Edwin  Wood,  Pty.,  Hardware  Chambers,  231  Elizabeth  St.,  Melbourne,  Victoria. 

//  what  you  need  is  net  advertised,    consult  our  Buyers'  Directory  and  write  advertisers   listed  under  proper  heading. 
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Compressor  Problems  Vanish 
111  a  comparative  test  the 
quality  of  a  machine  will 
then  be  judged  fairly.  We 
invite  your  comparison. 
Our  confidence  that  these 
machines  excel  is  not  only 
based  on  our  knowledge 

of  their  construction,  but 
also  because  of  the  man- 

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

Jenckes  Machine 
Works:     ST.  CATHARINES.  ONT. 
Works:     SHERBROOKE.  OUE. 

Company,  Limited 
Sales  Offices:  710  C.P.R.  Bide.,  Toronto:  908 

i;.  T.  Bank  Bldg..  Monlrcal:  West  Chester  Ave., 
St.  Catharines:  Cobalt.  Ont. 

URANIUM 
HIGH   SPEED  STEEL 

We  have  often  been  asked,  "What  gives  Uranium  High 
Speed  Steel  the  toughness  and  strength  not  found  in  the 

ordinary  high  speed  steel?"  The  answer  is  that  by  com- 
bining the  proper  amount  of  uranium  to  our  mixture  a 

high  speed  steel  of  the  finest  quality  is  produced — a  steel 
that  works  at  greater  speeds,  takes  deeper  cuts  and  lasts 
longer. 

Consult  your  steel  man  or  write  us  for  full  details. 

STANDARD  ALLOYS  COMPANY 
FORBES  AND  MEYRAN  AVES. 

PITTSBURGH,    PENNA. 

If  any   advertisement   interests   you,    tear  it   o\tt    now   and  place  with   letters  to  he  answered. 
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"ULTRA  CAPITAL"  HIGH  SPEED  STEEL 

Balfour's  Tool  Steel 
"CAPITAL"  HIGH  SPEED  TWIST  DRILLS 

MANUFACTURED  BY 

Arthur  Balfour  &  Co.,  Limited 
Dannemora   Steel   Works, 

Sheffield,   England. 

The  Eagle  &  Globe  Steel  Company,  Limited 
128  Craig  Street   West,  Montreal 
36  Colborne  Street,  Toronto 
Dominion  Equipment  &  Supply  Co.   Limited 
Frank  Darling  &  Co. 

W.  A.  BRADBURY,  Agent,   128  Craig  Street  West,  Montreal 

Head  Office  and  Warehouse,  Canada  and  U.S 
Ontario  Office  and  Warehouse 
Winnipeg  Stock 
Vancouver  Stock 

Works:  LONGUEUIL,  QUE. 

Armstrong,   Whitworth 
of  Canada  Limited 

Standard  Sizes  of 

HIGH  SPEED  STEEL 
Carried  in  Stock 

CARBON  AND  ALLOY  STEELS 

Shop  Tools,  Gauges,  etc. 
HEAD  OFFICE:     298-300    St.    James  St..    Montreal 

Dominion  Bank  Bldg.,  TORONTO 
Branches:      27    King    William    Street,    HAMILTON 

McArthur  Bldg..  WINNIPEG,  MAN. 

Coal 
Coke 
Iron  Ore 

ron 
""liJictOri^  foundry  &  malleable Made   by  The   Canadian   Furnace  Co. 

Port  Colborne,  Ontario,   Canada. 

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

Canadian    Office : 

703  C.P.R.  Bldg.,  Toronto 
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We  guarantee  shipment 

within  24  hours   of 

receipt   of  order 

'Extra" 

Special" 

"High 

Speed" 

Tool  Steels 

Made  in 

Sweden 

from  selected 

Dannemora  Ore 

We  also  carry  in  stock 
Solid  and  Hollow  Drill 

Steel,  Die  Blocks,  "SIS- 
CO"  Welding  Wire,  Drill 
Rod  and  Swedish  Iron. 

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

INVESTIGATION   PROVES 
that  many  lathes  fail  to  perform  creditably  on 
shell  work;  for  at  the  time  designed,  the  extra- 

ordinary demands  of  shell  work  were  not  known, 
let  alone  provided  for.  Natural  rather  than  re- 

markable is  it,  therefore,  that  a  NEW  STYI.K 
BORING  LATHE  of  extra  ri.o-id  build  and  speci- 

ally designed  to  meet  shell-making  demands 
should  hold  an  unbeaten  record  for  quality  output 
and  unfailing  accuracy.  Write  for  all  particulars 
about  this — the 

Hepburn  Lathe 

John  T.  Hepburn,   Limited 
■.Toronto,  Ontario 18-60  Van  Home  Street 

HIGHEST    IN 

OUAUTY 

NATIONALLY 

KNOWN 

fSy  UR  Country  requires  the  extreme 
Lfy  limit  of  production  from  every  lathe, 

planer,  miller  or  other  machine  tool. 

BE   PATRIOTIC 

»T. 

Superior 
The  Nationally  Known 

First  Quality 

HIGH  SPEED  STEEL 
Will  enable  you  greatly 

to  increase  your  output 

■IT-S    THE    BEST     FOR    ALL    MACHJNE    WORK" 

VANADiUMALLOYS  STEEL  CO. 
PITTSBURGH,  PA.  Works  ai  L.\TROBE,  PA. 

-] 
//  interested,   tear  out   this  page  and  keip   with  letters   to  be    answered. 
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DOUBLE 

MUSHET 
High  Speed  Steel 

Carbon  Steel 

Gauge  Steel 

Alloy  Steels 

SOLE  MAKERS 

Samuel  Osborn  &  Co.  Ltd. 
SHEFFIELD 

recvv/  i)'M  .>u/  s^jjj,,  Osborn  (Canada) KcaniCrS^    MllllUg .  Limited 
Cutters    and     Slit-  ̂ ead  Office  and  Works:    Montreal,  P.Q. 

ttng     Saws  Branch  Office:    Toronto,  Ontario 

I 

STEEL/ 
Shrapnel  Shells  and  Shell  Blanks 

A\'e  are  the  only  company  in  Canada  producing  steel  ingots by  the  "HARMET"  Liquid  Process,  a  process  that  makes these  ingots  vastly  superior  to  the  ordinary  kind,  improving 
the  physical  properties 
and  reducing  the  wast« 
of  ingot. 
We  can  supply  forgings  of 
all  shapes  and  sizes  made 

of  ordinary  or  "HAR- 
MET" Fluid  Compressed 

Open-Hearth  Steel  on  the 
Shortest  Notice. 

Nova  Scotia 
Steel  and  Coal 
Co.,  Limited 

Head   Office: 

New  Glasgow,  N.S. 
We. tern  Sales  Office: 

Room   14  Windsor  Hotel 
MONTREAL 

■ii 

//  what  you  need  is  not  advertised,     consult  our  Buyers'  Directory  and  write   advertisers    listed   under  proper  heading. 
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BRAND 

HIGH  SPEED  STEEL 
AND 

TWIST  DRILLS 

"DOUBLE  WACO"  Quality Specially  Adapted  for  Munition  Work 

"TURTLE"    BRAND 
High  Class  Tool  Steel,  Files,  etc.,  of  all  descriptions. 

ESTABLISHED  1870 

W  ATKINS  &  C  '™ Reliance  Steel  Works  \   
SHEFFIELD,  ENG. TRADE     MARK-

 

WACd For    particulars   apply  to   our 
Sole  Representatives  for  Canada 

TRADE     MARK 

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

//    0)17/    advert iscmrn I    interests    you. tear  it   out   n.'iw   and   jjiace  with    letters  to  be  answered. 
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IF  YOU  WANT  THE 

EST 
ASE  PLUGS, 

UY 

ANFIELD'S 
Ha\e  in  stock  for  immediate  shifMiient  either  threaded 

or  he\el  Plu^s  for  4.5",  5"  and  6"  Hi^h  Kxplosive  Shells. 
These  are  shipped  subject  to  acce}')tance  of  Go\ernment 
inspector  at   Nour    plant. 

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

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

on  application. 

WHITCOMB-BLAISDELL 
Second-Belt  Drive  Planers 

Does  power  .<<ivinji.  time  .saving  and  increased  pro- 
duction interest  you?  We  have  made  a  special  studv 

of  these  point.^  and  WIIITCOMB-BLAISDEr.L 
Pec<ind-I?elt  Drive  Planers  are  the  logical  result. 

The  second-helt  drive  requires  less  power  to  drive 
the  machine,  does  more  work  in  a  given  time,  and  is 

noiseless,  smooth  running  and  economical. 

Write  for  new  catahyue. 

30"  X  30"  X  8" 
PLANERS 

WHITCOMB-BLAISDELL  MACHINE  TOOL  CO. 
Worcester,  Mass.,  U.  S.  A. 

If  what  you  need  is  not  advertised,   consult    our   Buyers'   Directory   and    write    advertisers    listed    under   proper   heading. 
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^^CoCo"  Turning  Steel 

"CoCo"Goes  on  Working  Long  After  Other  Steels  Stop 
C^OC^O  will  do  the  same  in  your  shoj) — will  fut  faster  or  lon- 

ger than  other  steels.     Here  ai'e  some  proofs: — 

CxOOo  is  cutting  Semi-steel  Castin.gs  at  100  it.  per  ininute, 

cut  1/^"  deep.     30  hours  eoiitiuuous  service  Ix'tweeu  gi'inds. 
OoOo  is  tuiuiug  Cast  Iron  Hydrant  Caps  at  169  ft.  per  min- 

ute, feed  i/§",  cut  7^s'  and  turns  -t  hydrants  per  grind  where  less than  one  per  grind  used  to  he  standard. 

CoCo  'is  turning  .40  Carbon  O.  H.  Forged  Kanis  at  !)5  ft.  per 
minute,  feed  14  »  cut  3/32"  turning  3  rams  in  the  same  time  it  for- merly took  to  do  one. 

CAN  YOU  BEAT  IT? 

" CoCo"  Steel  does  not  do  stunts — It  does  the  work.         It  uil/  do  yours   as  well.         Ask  us. 

COLONIAL      STEEL      COMPANY 
PITTSBURGH  BOSTON  DETROIT  NEW  YORK  PHILADELPHIA  ST.  LOUIS  CHICAGO 

l^lM^Mm^^lMM^t^lltltlfflM^^»^MM^^ 

/(    ,„t,  r,n/,_d.    t,  , It    tins    pinjr    mill    ki,  ji    iiilli    ti  llira    In    In 
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'''^111.  C  rank  Shalts  of  all  (  oiis' .liiiaial  Presses 1 arc  inaiic  troin  .50  to  .60  carbon  steel  In  draiilic 
torijiiii^s.  accurately  niacliined  and  ground  to  si/e. 

rile  hod\'  hearings  are  carefulU  scraped  to  lit.  thus 
insuring  a  perfect  hearing. 

The  ('rank  Pins  are  larger  in  dianieter  than 
the  main  hearings.  This  has  aKvays  heen  a  Con- 

sohdated  feature,  ('rank  cheeks  are  liberal  and 
guarantee  strength  and  rigidity  in  the  shaft;  this, 
together  with  the  enlarged  crank  pin,  materially 
resist  torsion  when  the  press  is  in  operation. 

Yoii  cannot  ignore  these  jcatures. 

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

AN 

C.n«dUn    Rcpr«enl«tive«:     A.    R.    WILLIAMS    MACHINERY    CO.,     Limited,    Toronto.    St,    John.    Winnipeg,    Van
cDuve, 

ELMES 

18"  Stroke  Hydraulic  Pump 
for  maximum  pressures  and  capacities,  for  250 
liorse-power  motor — a  pump  designed  to  meet 
the  demand  for  a  high-pressure  outfit  of  large 
capacity,  and  one  able  to  with-stand  the  severe 
usage  of  present-day  practice. 

Other  designs  for  all  pressures  and 
rapacities. 

Charles  F.  Elmes  Engineering 
Works 

217  No.  Morgan  Street  CHICAGO,  ILL. 

"ERIE"  STEAM  FORGING 
HAMMERS 

are  not  ordinary 

hammering  mach- 
ines. They  are 

Hammers  of 

exceptional 

merit.  Inves- 

tigate and  sat- 
isfy yourself. 

A  bulletin  for 

the  ask- 

ing. 

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

If   any   advertisement   interests   you,    tear   it   out   now   and   place  with   letters   to  be  answered. 
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THE  "TOLEDO" 
Open  Back  Power  Presses 

The    choice    of 
shrewd        buyers 
who  make  a  study 

,~  of  press  construc- 
^  tion     as     regards 
"~  efficiency        a  n  d 

durability. 

For  over  30  years 
the    dominant 

press   for   punch- 
ing, shearing, per- 

forating, bending 

and    forming    op- 
erations,   t  r  i  m  - 

ming    drop    forg- 
ings,  etc. 

Many      exclusive 
features       have 
been    added   from 

time  to  time  with- 
radical  change  in  the  design.     We  ask  you  to 
ability  to  solve  your  sheet  metal  problems. 

out  any 
test  our 

The  Toledo  Machine  &  Tool  Co. 
Toledo,  Ohio 

Representatives — Allied  Machinery  Co.  of  America.  19  Rue  de 
Rocroy,  Paris.  France;  Vie  XX  Settembrc  12,  Turin,  Italy;  16 
Seidengasse,  Zurich,   Switzerland. 

ililililii:ii|j|ii:ili:i  iil'lii:iii;i:i  liu  lUJXMj  I  iiiu  I.I  III  M  i  i  i.i  1 1  uiiii  I  i:i:i^ 

I      A  I 
^  Ree.  U.  S.   Pal.   Office.  = 

I     TEST  PRESSES  I 
I  For  Applying  Internal  Pressure  | 
I  Physical  Test  to  Shells  | 

I  BANDING  PRESSES  | 
I  For  Pressing  in  Copper  Rotat-  | 
I  ing  Bands  on  Shells.  | 

I  Metalwood  Manufacturing  Co.  | 
=  Detroit,  Michigan  g 
g  Designers   and  Builders   of  High  Speed  Hydraulic  and  = 
=  Special  Machinery  for  all  Purposes  = 
^  Complete    Hydraulic    Installations  = 
=  Canadian    Fairbanks-Morse   Co.,    Ltd.,   Sales    RepreBentatives   for  ^ 
^  Canada  ^ 
p  R.  E.  Ellis  Engineering  Co..  621  Washington  Blvd.,  Chicago,  lU.,  J 
=  Sales  Representatives.     For  Great  Britain  and  Continent,  address  ^ 
^  Gaston    E.    Marbaix,   Coronation   House,    4   Lloyds   Ave.,   London,  ^ 
=  E.C.,    England.  = 

llilili1ililililililililililililililililiiiiil'i:i:iililililiiiiiliiiiiiilililiiiliiilililil!lii!iilili^^ 
//  any  advertisement  interests  you,   tear  it 

■H-J-t 

y-P 'Ci. 

PRODUCT 

"Getting  it  out — and  ri.ght"  .goes  further  back 
tlian  the  .selection  of  the  machine.  It  may  go 
back  10  or  20  or  40  years  to  some  point  or  prob- 

lem solved  in  our  60  years'  development  of 
Presses  that  produce. 
If  you  want  machines  with  pniduction  capacity  based  on 

longest  practical  experience,   buy   "Bliss." 

E.W.  BLISS  CO. 
Brooklyn,    N.Y.,    U.S  A. 

DF.TROIT  OFFICE 
Dime  Bank  Bide. 

■    Union  Bank  BIdg. 

PARIS.   FRAN'CE UO  Blvd.  Victor-Hugo  St.  Ouen 

1857 
CHICAGO  OFFICE 
People's  Gas.  BIdg. 
CLEVELAND  OFFICE 

LONDON.  S.  E..  ENGLAND 
Pocock  St..BlackIriars  Road 

1917 

PRESSES 
Pumps 

and 

Accumu- lators 

FOR  ALL 
PURPOSES 

Made  in 
Canada 

NOSING    PRESS 

WILLIAM  R.  PERRIN,  Limited 
TORONTO 

out  now  and  place  with  letters  to  be  answered. 



18 0  A  N  A  h  1  A  N    M  \  (■  II  1  N  i;  i;  V Volume  XVII I. 

GARVIN  No.  21  Plain  Miller 
Back  Geared 

V"\-  I  Main  and  Cianu'  .\lillin,u,'  foi-  ,<i;tMU'ral  manufac- 
^^  I  iiiiiii;.  and  is  used  most  ly  in  ,uan,t;\s  of  5  or  (i  machines 

til  one  ii|i('rattii\     Spindle  iinis  in  adjnstahlc  bronze 

lioNcs,  and  is  drivni  liy  a  :>"  htlt  t  iiiiiiiL;li  hack  gears 
(-  to  1). 

Knee  is  nur  inii>rii\i'<l  suliil  lii|i  design,  I'inid  and 

■-tilT  to  resist  side  pressnre  ol'  lieaxy  cnts. 
DIMENSIONS: 

Automnlir    I'rril    "I     Tablf             18   in. 
Adjuslini'iil     in     lint-     with    Spindle        6   in. 
ViTticul     iiiljiistnicnl     under     Spindle        13   in. 

Tlihle.    inside   Oil    I'oekcls      <i,  X  10   In. 
Chnnirew    iif    Speed       C 

I'linnpes    "f    Feed        6 

Net     Weiitlll,     Skiddrd       I.5"5   lb«. 

For  Further  Information   \ t'VRrrTv'il'iklST 

_  IMMEDIATE  DELIVERIES 
.So.    ;.    1..1..    I1..A1.N    .>ill.l.lSC;   .MACHINE  I      M  /^      ̂        I 

Back  i;«r.d  Send  for    Complete    Catalog 
I'm    Code     -     Abject 

MANUFACTURED  BY 

THE     GARVIN    MACHINE     COMPANY 
Spring   and    Varick  Streets  (Visitors   Welcome}   50  Years  New  York  City 

Bilton  Automatic  Gear 

Millers — Spur  or      M 

{2|^^^ 

.:,:«l»i>5£r5-- " 

^"^'hNM^p 

Bevel  Gears       ̂ ^ 1^8^ 
CAPACITY                           ̂ IMH 

^JF^^^^SE-
:^ 

\<,    1      -     -    li   I'itili                             ^^^ 
\n          -     ■   10  Pitch                            ̂ H! ̂               :||fJi£rBh>; 
N(,.  :5     -     -                                             ^B 

■^WIQgJ^ 

The  Bilton  Machine  Tool       "1 

K.'^^^^^^SBHHHt^^ 

Company                         1 k'  1 Succeed  The  Standard  Mfg.  Company                                                           1 

1^^  '    M Housatonic  Ave.,  Bridgeport,  Conn.,  U.S.A.                   1 W^    m Abo  Manufacturers  of —                                       F 
w       fl 

Plain   Horizontal   Miller-                                 f 
Automatic  Millers                                             t 

f"    "^H 
Plain  and  Ball   Rearin,»; 

'91^ 

Bench  and  Column  Drills 

^^n 

Alillinii  Cutters 

I'iveting  Machines                                           *'>»u 
Catalog  30  on  request 

Foreign  Agents: 
Alfred  Herbert,  Limited 
M.  Mett  Engineering   Company 
Chas.  Churchill  Company,  Limited V 

Kl n 
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LOOK — Lodge  and  Shipley  Engine  Lathes 
IMMEDIATE  SHIPMENT 

SIZE 

14"  X  6' or  8' Bed. 

Double  Back  Gears 

and  Quick  Change 
Gear  Box. 

If  you  can  use  this  size  lathe, 
write  for  specifications  and 

prices.  Remember  these  are 

the  hightst  quahty  tools  manufactured.        '      '  '  '  '  •■• 

GARLOCK- WALKER    MACHINERY    CO., 
32  FRONT  STREET  WEST,  TORONTO,  ONT. 

'•EVERYTHING  IN  MACHINERY" 

LTD. 

^i&^flfr«lirali7^.i.Tr.li7^lggi^ig^JigajMjyY^^ 

Power 
is  Costly 

Don't Waste  It 

John  MacNab 
Machinery  Co. 
93  West  St..  New  York 

John  MacNab,  Hyde,  England 

ASTRIKINli  feature  of  the  Chicago  Automatie  is  the  100  per 
cent,  utilization  of  power.  Operated  by  a  single  belt  run 
direct  from  the  lineshaft,  troublesome  overhead  belting  and 

countershafts,  with  the  power  they  waste,  are  eliminated,  making  it 
easy  to  install  one  or  a  battery  of  these  machines. 

Equally  a.s  important  is  the  general  simplicity  of  construction ;  there 
is  no  reversing  or  belt  shifting,  no  complicated  mechanisms,  and  all 
parts  are  readily  accessible.  Action  is  positive,  results  unvaryingly 
uniform  and  accurate.  The  machine  is  extremely  well  built  in  every 

particular  and  produces  fine  work  at  very  low  costs.  Made  in  -14", 
\Vi" ■  1%".  2"  sizes.    Catalog  for  full  ]iarticulars. 

//  interested,  tear  out   this  page  and  ketp   ivith  letters   to  be  ansn-rrtd. 
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SATISFACTION E 

AMACOL 
ADAMUS 

TENAXAS 
ATLAS 

DURASTIC 
MASCOT 

TIN-TOUGHENED 
W.  E.  W.  BABBITT 

TheselBabbitts  are  the  result  of  years  of  experience  and  have  a  world-wide  reputation  for 
uniformity   and  reliability. 

No  Shock  Too  Severe       No  Load  Too  Heavy       No  Speed  Too  Great 
ATLAS  METAL  &  ALLOYS  COMPANY  OF  CANADA,  LIMITED.  MONTREAL 

Sales  Agents: 

The  Canadian  B.  K.  Morton  Co.,  Limited 
MONTREAL:  49  Common  Street. TORONTO:  86  Richmond  Street  East. 

Sterling  Engine 
Works 
Successors  to  the 

DOTY  ENGINE  WORKS 

Expert  Engineers,  Machinists 
and  Boiler  Makers 

Gasoline  Engines,  Steam  Engines  and 
Boilers,  new  and  second-hand.  Castings  in 
iron  or  brass.  Forgings.  Machine  and 
Boiler  repairs.     Cold  Rolled  Shaftings. 

CUT  GEARS 
We  have  the  only  automatic  Gear-Cutting 
Machine  in  Western  Canada.  We  special- 

ize in  this  work.  Also  in  Marine  and  Hoist- 

ing Engines,  Contractors'  Equipment, 
Dredge  Work,  Dippers,  etc. 

Estimates    gladly    given 
on  big  or  small  orders. 

Works   and   Office  :  Foot  of  Water  Street 

Phone:  Main  9543 

WINNIPEG,   MANITOBA 

GRANT     ̂  . 

SILENT   n 1 
rivetertB f 
Works     the    noiseless,    no-blow           ̂ ^^H 
way.    It  rolls  the  heads  on  rivets           ̂ ^E 
under  pressure  at  a  speed  as  fast           ̂ ^^| 
as  you  desire.                                             H^^l i 
Women  Operators  ̂ ^J w 
produce   far    more    work — work     ̂ ^^^1 
far     superior     in     finish — than            ̂ ^^| 
either   they  or  men   could  with                 ̂ H 
any  other  riveter.                                            ^H 
Use  rivets  of  soft  brass  or  rivets                  Hi 
of     steel     for     equally     perfect                   \ 
results.     It  spins  the  rivet  head                   | 
to     polished     smoothness,     and                   | 
never    bends    the     rivet    shank.                    R 
Can't  break  or  scar  the  casting.                   ? 
Strong,    swift   and    noiseless,    it                   t- 
should  be  in  your  shop.                                   K 

Write  for  catalogue  listing  149                  |H 
articles  you  can  rivet  away  be-                 ̂ 9 low  your  present  riveting  cost.      .^^^J^^ 1 
GRANT  MFG.  &           '^^SJ 

fflLi_ MACHINE  CO.        ̂ ^^■If 

P9Ej^ 

HOLLAND                                         ̂ ^S^^HH 
BRIDGEPORT,    CONN.                   ̂ ^^^B 

2#v-£y*^^^ //  what  you  need  is  not  advertiged,   consult    our   Buiiers'   Directory   and    irrite    advertisers    listed    under   proper   heading. 
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1 
Roelofson  6-in.  Banding  Machine 
YOU  couldn 't  imagine  a  m  ore sturdy,  compact,  serviceable  ma- 

chine than  this!  A  glance  at  the 
illustration  will  show  you  for  yourself. 
It  has  been  used  in  Canadian  munition 

plants  since  the  munition  business 

started,  and  is  still  giving  absolute  sat- 
isfaction. It's  the  machine  you  need  if 

you  make  shells. 

Look   over  the 
features  of  its  construction: 

following outstanding 

Integral  (en  bloc)  construction  assures 

perfect  rigidit}',  permanent  accuracy 
and  desirable  compactness. 

Chucking  with  spring  collet  chuck  in- 
sures accurate  and  "speedy  chucking. 

Graduated  feed  dial,  two  cutting  tools, 
and  ample  belt  poM'er  insure  output  of 
accurate  work  in  least  possible  time. 

Machines  are  built  for  15,  ]8,  60-pdr. 

and  6"  shells.  * 

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

Works  and  Warehouse:   Gait,  Ont.,  Canada 

Immediate 
Delivery 

To  shell  plants 
changing  over 
from  the  manu- 

facture of  the 

larger  sizes  to  6" 
shells,  0  u  r  abil- 

ity to  make  im- 
mediate delivery 

should  be  of  espe- 
cial interest. 

And  remember 

that  the  Roelof- 
son is  one  of  the 

few  banding  ma- 
chines that  have 

stood  up  from  the 
first  of  the  muni- 

tion game  and 
are  still  doing 
dutv. 

If   any    advertisemevt    lutacsts    you,    tear    it    out    novj   «,m*    place  with  letters  to  be  answered. 
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r Sera 
fv 

Metals* 

9i^m.  ̂  

Scrap  Iron,  Steel 
and  Metals 

No  uiulcrtakiiig  is  too 
Inru''  lor  us.  We  are  Scrap 
Metal  Specialists,  and  can 
co-operate  with  ncu  in  the 
(lisiiiaiitlin^  of  railway 

e  (1  11  i  p  in  e  n  t ,  Itridixes, 

plants,  steamers,  mills 

and  will  take  your  I'ails and  inaeliinery. 
Shell  Makers.  We  c  a  n 

take  care  of  all  your  scrap 
materials,  at  li  i  2:  li  e  s  t 

prices. Give  us  particulars  and 
we  will  relieve  vou  of  all worrv. 

Dominion  Iron  &  Wrecking  Co. 
Transportation  Bldg. 

General  Offices  : 

Quebec,  Que. 

LIMFTED 

Montreal,  Quebec 

ns 
!iii   iitiiiin   iiiiiiiniiiitiiitiiiiiiioiiiiiiliiiiiiiintiiiiiiiiitii^fiiitHiiniii' 

HENRY  &  WRIGHT  | 
Drilling  Machines 

A  tremendous 
increase  in  the 
undersinndine 
of  drilltnK  for 
manufacturinc 
alwaysfoUows 
the  use  of  all 

I 
Carry  Your  Grinder  to  the  Work 
Not  Your  Work  to  the  Grinder 

Portable  Electric 

GRINDER 
Equipped  with  Universal  Motor 

for  Operating  on  Direct  or 
Alternating  Current 

1 1  0  TO  250  VOLTS 

Licensed  Under  Burke  Universal  Motor  Patent.) 

I 
■ 

Class  K.  ■ 

Number  5  I 
m 

\ 

The  Henry  &  Wright  Mfg.  Co.  j 
Hartford,  Conn.  ' 

mimnminmnininiiinnmnMnmiliifn'it)nninrtiiHiiiiiifltimnion""irimi«ninn'-jtMintllii"r 

If  tchat  you  Jieed  is  not  advertised,  constth    our   Buyers' 

No.  6  Grinder-Wheel  4"  x  %"  x  %" ATTACH  TO  ANY  LAMP  SOCKET 

Thor  Portable  Electric  Grinder  is  equipped  through- 
out with  ball  and  roller  bearings,  and  has  a  specially 

constructed  motor,  insuring  speed,  power,  ease  of 
operation  and  increased  capacity. 

IT  RUNS   AT  4,500  R.P.M. 

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

Toronto:   32  Front  St.  W.;  Winnipeg:   123  Bannatyne  Ave.  E.; 
Vancouver:    1  142  Homer  Street 

Directory    and    vrilr    ndverlisrrn    listrd    under   proper    heading. 
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A  New  Rockford 
Column  Type  Machine 

This  High-Powered,  Heavy  Duty  Rockford 
Drilling  Machine — is  our  new  box  column 
type  machine  with  capacity  for  driving  high- 

speed drills  up  to  2^11  inches  diameter. 

It  is  built  in  three  styles,  each  possessing  dis- 
tinct constructive  points  that  render  positive 

rapid  production,  quality  work  and  economy. 

Just  as  t>owerful  as  it  looks. 

Investigate  the  Neu:  Rockford  before  you  buy. 
Write  us  and  get  full  particulars  by  return 
mail. 

Rockford  Drilling  Machine  Co. 
Rockford,  Illinois  -  -  -  USA 

BTCrL 

OCAI 

Lower  Your 

Production 

Cost! 

S^^  AURORA 
Drilling   Machine 

Strength  is  the  word  that 
distinguishes  this  mach- 

ine. Special  care  has 
been  used  in  bringing  this  Drill  up  to  its  present  point  of 
efficiency.  If  you  are  in  the  market  for  drills  which  must 
have  speed  and  accuracy,  consult  us.  This  is  an  ideal 
machine  for  HIGH  EXPLOSIVE  SHELLS.  Inquire— we 
have    the   goods. 

Stationary    head    sizes— 20".    21". 
Sliding    bead    sizes  —22".    24". 

The   Aurora    Tool   Works 
AURORA,  INDIANA,  U.S.A. 

The                            V®) 

B       .  w       D 
A     J7      R 
R     M '                   1 N     ̂  

L 

E     ̂ ^      L S     -^       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 

//  i)it<  rtsted,   tear  out   this  page  and  keep   with  letters   to  be    answered. 
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Volumo  Will 

Cutting  Iron  and  Steel  by  Oxy-Acetylcne   Proccss 

■  -    of    Cuttinp    by    an    "A.L.S."    Oxycuttt- 

WhiTi'viT  tin-  Culling  of  IniM  and  Stfol  is  necessary,  this  niothod 

is  universiilly  ndoiitod,  witli  a  Savinu  of  Tinu-.  Moni-y  and  Labor. 
An  "A.1..S."  Oxy-Aietylonc  Welding'  Oullit  m:iy  be  instantly 
converted  into  a  complete  tiittinu'  unit  by  tlie  addition  of  an •A.L.S."  Oxycutter 

Kor  Cuttinjr  manholes  and  i)ortholes  in  Steel  Hljites;  BurniiiK 
olf  rivet  heads  before  drivin;-'  out  rivets;  and  hundreds  of  other 
similar  pu.poses,  the  Oxy-Aictylene  Process  is  more  economical 
and  elVicient  than  any  other  method,  and  sometimes  performing 
work  otherwise  impossible. 

WHY  NOT  LET  US  TELL  YOU 
HOW  MUCH  YOU  CAN  SAVE? 

■  dany  lirnis  have  not  yet  realized  all  that  Oxy-Acetylcne  Weld- 
nijr  and  cuttintr  will  do  for  them.  You  may  be  one  of  them.  If 
so,  write  to-day,  we  shall  be  pleased  to  jrive  you  all  the  informa- 

tion necessary  to  enable  YOU  to  jud'.re  how  much  YOU  may 
benefit  by  the  Process.  An  ordinary  purchaser  of  an  Outlit  saves 
the  cost  many  times  over  during  a  year,  many  save  the  cost  on 
the  first  job.     Is  this  not  worth  investigation? 

A    fi'w    minutes    of    .iiiur    limi will    t-nable    utt    to    put    before   you    the    result 
,'enrs   of   experience. 

L'AIR  LIQUIDE  SOCIETY 
Canadian  Factories: 

MONTREAL  TORONTO 

HALIFAX  lunder  construction) 

WINNIPEG 

Double-Quick  Cutting-Off 
TIIi:  HIKLBUT-ROGERS  CUTTING  -  OFF  AND 
CENTERLNG  MACHINE  has  the  advantage  of  two 
cutting   tools. 

Each  tool  is  rigidly  supported  in  a  stationary  block 
at   nn    angle    which    permits    a    strong    shearing    cut. 

WITH  THIS  MACHINE  PRODICTIOX  CAN  BE 
NEARLY  DOUBLED,  and  the  utmost  accuracy  main- 

tained   under  the   hardest   of   work. 

Read  full  details.     Write  for  catalogue. 

Hurlbut-Rogers  Machinery  Company 
South  Sudbury,   Mass.,    U.  S.  A. 

FOREIGN  AGENTS- England.  Chas.  Churchill  &  Co., 
Ltd..  London,  Manchester,  Glasgow,  Neweastle-on- 
Tvne.     H.   W.   Petrie,  Toronto.  Canada. 

-f^       Two  Tools 
Work  in 

Same  Cut 

£:iii  i,i!iin  iii|!iirn  iirii  1 11 1'lTi  riTi  1 1 1^1 1  riTriiii'ii|i|i|iii'i!i  j!i:i::i'n:ii!:!:!!i!iiii^ 

I  Handpower Cranes  for  quick  delivery  | 
Can    make    quick    shipment    of    short 
span    handpower    cranes    of    medium 
and    light   capacity,   single   or   double I-beam. 

Our  rope-drum  trolley  has  two  speeds 
and   automatic   brake.     Load  held   at 
all  times.     Floor  control. 

Complete  Foundry  Equipment 
CRANES  OF  ALL  TYPES 

Send  for  New 
Catalog  No.  130 

mm 
1 1 1 M1II11U  iiiii'i  II 1 1 1 II I  liitiiiiiiiniii  iii!n';i;i>iii:iii  iiiii  in!i;iiiii'i{|ii:i:iii:r 

//  what  you  need  is  not  advertised,   consult   our  Buyers'  Directory  and  write   advertisers    listed  under  proper  heading. 
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ver  the  Top 

Kight  down  in  the  front  trenches  of  metal  workint^,  in  the  no-man's  land  of  production,  the 

Sf  arrctt  Hack  Saw 
is  doing  its  hit.     Tlio  .<harp,  hardened  tungsten  steel  teeth  cut   tht'ir  way  tlirough   rod  or  sheet,  steel 
orcoj^per  a,s  a  machine  gun  cuts  its  way  through  on])osing  infantry. 

While   the   excellence   of  Starrett   hlade.^   has   long  Because  we  have  made  careful  and  thorough  tests  we 

heen  an  accepted  fact.  ne\er  liefore  have  they  heen  are  ahle  to  tell  you  -just  which  numbered  blade  i? 
accorded  the  confidence  tiiey  enjoy  to-day.     The  hest  suited  for  each  class  of  work.     The  result  of 

rush  and  bustle  attendant  upon  forced  production  these  important  tests,  together  -with  the  unexcelled 
have  created  a  demand  for  a  hack  saw  blade  that  quality   of  Starrett   Hack  Saws,   have   placed   our 

will  "stand  up" — cut  quicker  and  last  longer.  blades  in  the  first  rank  of  industrial  preparation. 

What  hhtde  to  use  is  indicated  on  page  208  ..■; 

of  our  (.'atalog  No.  21?>.    Send  for  your  eopi/.  ■. 

The  L.  S.  Starrett  Company 
THE  WORLD'S  GREATEST  TOOL  MAKERS 

ATHOL,  MASS. 

NEW  YORK  LONDON  CHICAGO 

If  any   advertisement   interests   you,    tear  it   out   now   and   ///<ir.    inih  letters  to  be  answered. 



L'C 

CAK  \  |)  1  A  \    M  A  (•  II  1  \  1.  i;  V Vohmu-  XVIU. 

"Forbes  Facts" 
1.  One  man  can  do  the  work  of 

six  against  the  old  stock  and 
die  method  of  cutting. 

2.  It  is  the  only  machine  on  the 
market  with  receding  gear. 

3.  It  is  self-contained  and  motor- 
driven. 

4.  It  is  portable. 

These  are  convincing  argu- 
ments for  the  construction  and 

urilit\"  of  this  machine.  Thread 
cutting  can  be  performed  fast, 

clean  and  true.  Equipped 

with  self-centering  vise. 

The  Curtis  &  Curtis  Co. 
115  Garden  St.,  Bridgeport,  Conn. 

Decidedly  Quality 
'I'liiit  IS  till'  viTiliol  of  our  clii'iits. 

Ill  ('(instriu-tioii.  operuliuii  and  results,  quality 
IS  oviiliMit.  That  is  the  reason  why  Kilsmith 

has  ori-upii'd  the  fori'j;rcniH(l  in  hitlu'iloni  In 

Canaila  ami  I'liili'il  Slates  ymi  will  lind  l'"il- 
siiiilli  i|ualily  is  hasod  on  what  it  is  now  dointr. 

not  on  history.  Kull  wehhed  hcadstock,  50- 
point  carhoii  steel  spindle,  and  rijtidly  clamped 
lailsloek. 

\ii    riii|iiir\     »ill    secure    \iiii    lull    inrnrmalion. 

THE    PHILIP  SMITH   MFG.  CO. 
SIDNEY,    OHIO,    U.S.A. 

For  Rapid  Production 
and  Accurate  Work 

USE  THE "BRIGGS 
yf 

TheBriggs  Miller  handles  work  no  other  machine 

of  its  size  can  touch.       It  is  a  manufacturing  machine. 

On   account  of  its  rigid  construction  it  will  produce  accura 

work  when  running  at  a  liigh  rate  of  speed  and  feed. 

The  Base  Tank  and  Large 

Gear    Pump    is    the    latest 

addition   to  its    many     ad- 

vantages.   Tank  hold 

20    gallons    oi    cuttin; 

lubricant 

Gooley  &  Edlund 
Inc. 

Cortland,      N.Y.,     U.S.A 
i.^.t.^11        .Agenls:        Allie-i 

Machinery   Co.   of  Am^r-fra. 
Paris,      Petrogrrad,     Turin : 
Machinery       Company       of 
Russia,    Scandinavia ;    C.    W.    Burton,    Griffiths 
Co..   London.  Manchester  and  GJaSKow  :  Barandiaran,  Metivier,  Gazeau  &  Cia., .'^an    Sebastian.    Spain. 
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6"  Boring— 
75  Rough 
100  Finish 

10  HOUR  DAY 

-.■.iCiViiJtViLiZCli^h 

A  close  study  of  the  above  chuck  will  reveal 

strength  that  enables  this  machine  to  give  this 

production  all  the  time  in  lO  hours.  The  illustra- 
tion below  shows  the  wonderful  sturdiness  of  the 

machine.  Inquire  of  us.  The  prices  are  excep- 
tional.   Made  in  Canada. 

The    Plessisville    Foundry 
PLESSISVILLE,  QUEBEC 

iiiiAiiiLitii     p- 
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Cu;    ttiOMr     ONu*-li     (lit     llioint:     tilMTittinl)         Thi:*     ih    onr    of     u\rr     t\vi> 
hundred   In   this   Cnnadijin   plant. 

This  chuck  i.-<  huilt  on  thr  diiplicatc  part  si/Mcm.  It  in 
simplf.  ,  ijictivf  and  foul-proof. 

It  grips  tlic  .-iljcll  in  a  predeicniiined  position.  The  jaws 
will  not  slip  on  the  shell.  It  has  shell  interior  ami 
c.\terii>r  ailinstahle  stops. 

.V  trial  on  oni-  of  your  lathes  will  convince  you  th:i(  this  is THK  chuck  for  shell  work. 

A  Big  Efficiency  Unit 
in  Your  Shell  Plant 

A.   J.   LAVOIE'S LOW  PRESSURE 

^1  Compressed    Air    Chuck 
riiis  fiiiick  call  lie  apiilii'd  Ici  aii\  iiiakr  nl  lalla^,  wiliidUl 
alleralion  to  tiie  machine,  ami  will  increase  i)r()(luclioiv 

froiii  '25''^  to  75%.  It  .urips  and  relea.-^es  the  shell  while 
in  motion — no  need  to  stop  vonr  machine. 

It  is  n  single  unit  comhination  attached  lo  the  face  plate 
of  lathe,  supported  by  an  additional  heavyduty  hearing, 
lluis  making  a  heavy  dutj'  lathe  out  of  a  light  machine. 
.\  small  lever  operates  Ihe  chuck.  Will  operate  with  a 
pressure  of  00  ll)s.  per  sq.  in. 

MANUFACTURED  BY 

The  Montreal  General  Tool  Co. 
673-5  Notre  Uame  Street,  Maisonneuve,  Montreal,  P.Q. 

Also   maiiufacturer.s  of  sht-ll   tools,   unci   spi'cial    mncliint'   :tt(:tchnu>nts   of   all 
kind.s    madi'    to    order. 

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

Canadian    Agents: 

The  A.  R.  Williams  Machinery 
Co..     Ltd..      Toronto,     Canada 

European  Agents: 
Universal  Machinery  Corp. 

London.  England 

Cutting-off  and 
Threading 

By  the  decree  of  ex- 
pert judges  Williams 

Cutting  -  off  Machine 
has  been  declared  the 
most  efficient. 

We  have  made  this 
claim  all  along  and 
tills  judgment  only 
verifies  it. 

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

sizes  between  14"  and 
18"  diameter. 

Write  us  about  them.  They 
will  save  you  money,  time, 
and  increase  the  quality  of 

ijovr  product. 

If  1'l.nt  yon   urrd  is  i,ol  advertined,    consult   our   Buyers'   Directory   atid   write   advertisers    listed   under   proper   heading. 
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INGOTS 
Brass,  Bronze  and  Composition 

Any  Alloy  According  to  Your  Formula 

UNIFORMITY 

ALSO 

INGOT-COPPER 
99.9%  PURE 

For  High-Grade  Castings 
Wire  or  Write  for  Prices 

We^are  Purchasers  of  Copper  Bearing  Material 

BROWN'S  COPPER  &  BRASS  ROLLING 
MILLS,  LIMITED 

NEW  TORONTO, CANADA 
Near  Toronto 

//    uiilj    adverliscmi  tit    interests    you,    teen-    it    out    iiow    (mil    place    with    letter:'    ̂ >  he  nnswererl. 
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Grinding  Rings 
For   Silent  Knight   Motors 
is  a  small  job  and  yet  n  i»iR  one.  whidi 
doniaiid.-!  the  correct  giin<liii.!I  wheel  anil 
the  ntniost  care  on  the  part  of  the 

operator. 

The  cnstinsr  is  romrh  turned — internally  pround 
— slotted  on  a  miller — and  then  finished  to  a 

limit  of  .00025"  with  an  ALUXDUM  wheel 
removing  .015  to  .020"  of  stock. 

Just  as  this  concern's  prindine  prob- 
lems  have   been   successfully   solved 

by  usinvr  .-^LUNDUM  so  can  each 
one  of  yours. 

Send  us  your  address  for  a  num- 
ber   of    interesting    and    help- 
ful pamphlets  on  prindinp. 

NORTON    COMPANY 
Worcester,  Mass. 

ELECTRIC  FUff  NACE  PLANTS 
Niacara  Falls.   N.Y. 
Chippawa.  Ont.,  Can. 

Canadian  Apents :  The  Canadian 
Fairbanks-Morso  Co..  Ltd..  Mont- 

real. Toronto.  Ottawa,  St-  John. 
N.B. :  Winnipeg.  Calsrary.  Saska- 

toon. Vancouver.  Victoria :  F.  H. 
Andrews    &   Son.   Quebec,   Que. 

Your  Mark 

( >n  ymir  |iriiiluct — ir^  it  llie  kind  thnl 

|,rci\t-  \(im-  ))ri(le  in  llic  product'.' 
if  your  priidiict  is  uiiikI,  if  its  serviec 

i<  litcc'ly  to  roc-oniniend  it,  murk  it  ~n 
Muy  (in(>  ciui  easily  toll  who  made  it, 

W  V  iiiakr  any  I'lii-ni  nf  a  -irrl  Icttor- 
inii  die  or  stam]i  to  mark  your  name 

addre-s,  trade-mark,  ni-  any  di.-tinc- 
'i\c  mark  you  desire  to  show  on  your 

product.  Sixty-seven  years  in  Inisi- 
iic.-s  as  the  largest  manufacturers  of 
mui-  kind  is  the  record  lnhind  Mat- 
ilii'Ws  steel  lettering  dies  and  stamjis. 

Our  catalogue  illu.-lrates  and  de- 
scrilics  a  complete  line  of  dies  and 
stamps  for  every  markini;  ]iurpose. 
Send  for  it  lo-dav 

Jas.  H.  Matthews  &  Co. 
Estabtithed  ISSO 

Pittsburgh,  Pa. 
Distributors   for   Canada 

The   Canadian   Fairbanks-Morse  Co. 
Montreal,  St.    John,  Toronto,  Winnipej?. 

Calsary,        Vancouver,       Ottawa,       Quebec, 
Saskatchewan,      Victoria. 
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400  Shafts  and  Shoulders  in  10  Hours 

on  a  yvioRTOTNf 
Grinding  Machine 

If  you  are  doinji  i-oui^hing  or  tinishiiisj,  in   a  latlir,  these  fi^nrcs  will  l)e  iiitei-estiiig 
— and  may  open  your  eyes!    This  record  is  not  a  sprint,  stunt  or  stampede — 

simply  an  every  day,  all  day,  steady  jog  with  the  (iJennner  Mfg.  Co.,  Detroit 

The  subject  shown  is  part  of  an  autoinohile  steering 

worm  mechanism.  Shaft  is  SiA-iii-  l<»ii,U'  ̂ Vs-iii-  dia- 

meter. Carries  a  shoulder  2-in.  diameter  by  •"•s-in- 
wide  which  must  be  at  right  angles  to  the  shaft.  The 
limit  is  very  close.    Production  is  4()()  in   10  hours. 

Do  you  know  the  Xorton  Grinding  Machine  in  ver\'  nian\'  sho])s  is  su[)erseding 
both  roughing  and  finishing  on  the  lathe.''  Doing  the  work  in  less  time,  with  less 
labor  and  greatei-  ease  in  handling;'     The  finished  I'csult  admits  of  no  coin])arison. 

The  advantages  of  Norton  (irinding  Machine  s  are  past  emnueration  here.    If  you  - - 
will  just  \\iite  us  we'll  go  into  the  subject  ;is  far  as  you  like. 

NORTON  GRINDING  COMPANY 
Worcester,  Mass. 
CANADIAN  SELLING  AGENTS  : 

The  Canadian  Fairbanks-Morse  Company,  Limited 
St.   John,    Quebec,    Montreal.    Ottawa,    Toronto,    Hamilton,    Windsor,    Winnipeg,    Saskatoon,    Calgary,    Vancouver,    Victoria 

//  interested,   tear  out   thi^  p^f/*?  (ird  k^'^p   with   letters   to   be  aiisieered. 
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A  Time  And 

Money   Saver 

THE  ACORN  DIE 
will  «ivc  time  and  money  for  you  lieeause  tlic 
woiir  !•:  home  equally  l>y  all  four  lands — due  to 
the  improved  niethoil  of  adjustins— consequently 
the  die  last.*  ioniser. 

It  will  save  money  for  you  lieeause  there  will  lio 
fewer  rejeetions  for  poor  threads. 

It  will  save  tiiiu' 
-pent  in  grindin.^ 
ecause  it  will  run 
longer  between 
grindinir- — another 
result  of  the  adjust- 

ing feature,  whiili 
distrihutes  the  wpnr 

equally  on  all  lands. 
It  will  save  time  in  "set-up"  because  when  a  dull 

die  is  removed  from  the  holder  for  grinding,  a  new  one 
can  be  substituted,  the  cap  screwed  on  and  the  machine 
is  ready  for  work  again. 

It  will  save  time  on  repairs  or  breakdowns  because  it 
is  simple  and  there  is  nothing  to  get  out  of  order. 

E.xtremely  accurate  adjustment  is  obtained  by  turn- 
ing the  cap — see  illustration — which  forces  all  four 

lands  an  equal  distance  towards  a  common  center. 

Investigate  this  time  and  money-saving  die  at  once. 

Send  for  a  copy  of  our  Acorn  Die  booklet. 

Wells  Bros.  Co.  of  Canada,  Ltd. 
GALT,  ONT. 

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

That  Wear -Longer 
Argument 

It  is  dainu'd  tliiil  the  length  of  service  of  a  file  is 
immatorinl,  that  it  is  the  work  done  (luickly  which counts. 

Our  files  agree  with  tlu'  culling  argument,  but  - 
they  go  II  little  furtlier.  They  cut  quickly  first,  last 
Mini  :ill  tile  lime.  :irnl.  like  tried  friends — 

THEY  WEAR 
'I'hey  have  the  teeth  and  they  have  the  stock. 
Remember   this   brand    and    cut   your    tiling   costs 

pXh 
TRADE  IVIARK 

QUALITY  FILES 
PORT   HOPE   FILE   MFG.    CO., 

LIMITED 

Port  Hope,  Ontario 

"  Ask  your  jobber"  ('2().) 

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  su- 
perior to  any  other 

kind  of  portable 
orill.  Cost  50%  less 
to  run  than  air 
drills. 3  si^s 

3-16  in..  W.G.T.,  6  lbs. 
%  in.,  W.G.T.  9  lbs 
%  in.,  W.G.T.  12  lbs. 

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  guaran- 
tee   protects    you. 

%"  and  1% 

Universal   Motor 

DRILL. 
For   Sale    By 

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

Vancouver 
Winnipeg.        Calgary, 

THE  UNITED  STATES  ELECTRICAL  TOOL  CO, 
CINCINNATI,  OHIO 

//  Tchat  you  need  is  not  advertised,   consult   our   Buyers'   Directory   and   write   advertisers    listed   under   proper   heading. 
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Solve  Your  Grinding  Troubles 
Possibly  your  lioiible  is  that  you  avi' 
"letting  well  eiimigh  alone."  Your 
grinding  may  not  be  up  to  the  grade 
of  efficiency  de.^ired.  You  have  no 
doubt  thought  about  that.  Have  you 
ever  sought  information  or  help  from 
a  firm  who  feature  their  organization 
by  the  service  they  render?  If  not, 
we  would  welcome  your  starting  on us. 

This  No.  15  Double  I^pindle  (irinder 
is    but    one   of   a    groat    nnridicr    \\<' 

manufacture.  It  is  .specially  adapted 
tor  liuilders  of  guns,  annnunition 

and  motor  cars.  It  carries  24"  di.sc 
wheels  or  2"  ring  wheels.  It  has 
81  o"  face  pulleys,  giving  alnmdanl 
driving  capacity  and  all  other  dimen- 
sion,-<  are  [iroportionately  large  and 

powerful.  Both'  types  of  grinding 
wheels  are  interchangeable.  Get  in 
(iiu  eh  with  us  on  any  grinding  proli- 
lem.  I  Jive  our  Service  Department  a 
test. 

GARDNER  MACHINE  COMPANY 
Beloit,  Wisconsin,  U.S.A. 

Canadian  Sales  Agents :  THE  CANADIAN   FAIRBANKS-IVIORSE  COMPANY,  LIMITED 
St.  John.  Quebec.  Montreal.  Ottawa.  Toronto.  Hamilton,  Windsor.  Winnipeg,  Saskatoon. 

Calgary,  Vancouver.  Victoria 

//   any    ach^ertisemmt    iutrrrsts    ijnn,    tear    it    out    now    avd   place  u-itli    letters   to  be  answered. 
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Shall  it  be  Wood  or  Steel? 
Take  Your  Choice — 
There  ;iit  phiccs  where  il    wi.iild   l)c  unwise  tu  use  the  oiu — the  otlier  must  he 
chosen. 

Practical  lueii  arc  t'ainUiar  with  the  a(lvanlai;cs  ul'  hdtli  and  w  itli  tlie  i)resent- 
day  iiicliiiation  to  use  Steel  Pulleys  in  place  of  AVood  Pulleys.  Whichever  you 
choose,  specify  on  your  order 

Fairbanks  W^ood  Split  Pulleys 
OR 

Oneida  Steel  Split  Pulleys 
The  names  Fairl)auks  and  Oneida  stand  for  the  l»est  (h'si^n  and  hi,nhest  f>rade 
construction  that  man  can  devise. 

The  Fairhanks  web  construction  connecting  arms  and  rim  insures  maximum 
service. 

The  Oneida  structural  arms  and  seamless  crown  rim  o-iyps  maximum  ritiidity 
and  belt-gripi)ing  power. 
Ask  us  for  full  information  about  any  transmission  appliances. 

St.  John  Quebec  Montreal  Ottawa  Toronto'*"^  iHamilton         tWindsor 
Winnipeg  Saskatoon  Calgary  Vancouver  Victoria 



Uocoiiiher   13,  1917. 643 

Notes  on  Machining  Operations  on  75mm.  U.S.  H.E.  Shell 
By  M.   H.   Potter 

Whtli  similar  in  general  principle  to  known  types  of  high  explosive  shells  already 
produced  in  this  country,  the  7r>-mm.  U.S.  higJi  explosive  shell  varies  in  detail, — the  provi- 

sion of  a  base  protecting  plate,  walls  of  co  mparative  thinness,  a  nosed-in  mouth,  and  the 
acceptance  of  a  forged  interior  finish  are  among  the  principal  features  of  the  design.  The 
knurled  band  seat  is  already  familiar  through  Ru.ssian  work,  but  the  infernal  hydrostatic 
test  is  an  additional  requirement  not  hitherto  met  with  in  other  shells. 

IN  the  following  description  of  ma- 
chine work  on  the  75  mm.  shell  as 

now  being-  produced  in  this  country 
for  the  United  States  government,  the 
sequence  of  operations  is  such  as  to  be 
readily  adaptable  by  the  majority  of  ex- 

isting shell  shops.  Change  of  sequence, 
and  subdivision  of  any  particular  opera- 

tion into  two  or  three  stages  may  be 
undertaken  if  rendered  advisable  by  spe- 

cial individual  conditions. 

When  women  operators  are  employed 
it  has  been  found  more  practical  and 
better  results  have  been  obtained  when 

each  opei'ation  is  as  simple  as  possible. 
The  shells  are  light  and  therefore  easily 
handled.  This  of  course  is  only  true 
when  air  operated  chucks  are   used. 

The  principal  dimensions  and  working 
limits  of  this  shell  are  as  follows: 
Diameter  of  body  proper  and  base  2,92.5 
in.  -|-  .005  —  .010:  diameter  of  body 
above  shoulder  2.9.38  in.  -|-  .00  —  .005: 
diameter  at  nose  1.88  in.  -(-  .010:  length 
over  all  10.39  in.  +  .08;  width  of  groove 
(no  undercut)  .48  in.  -\-  .01:  thickness  of 
walls  ..318  in.  -\-  .01  in.;  over  all  diameter 
of  driving  band  3.008  -\-  .003;  thickness 
througli  nose  .83  in.,  (not  habitually 
gauged):  length  of  threads  in  nose 
1.397  in.  4-  .000  —  .006:  the  threads 
are  U.S.  standard  form,  12  per  inch; 
diameter  over  threads  1.397  in.  -]-  .000 
— .006:  diameter  fuse  hole  rear  of 

threads  1.54  in.  -f-  -20:  angle  of  fuse 
hole   60   deg. 

The  base  cover  plates  consist  of  one 
disc  of  lead  2.22  in.  dia.  and  one  sheet 

of  brass  2.56  in.  dia.  with  the  edge  turn- 
ed at  45  deg. 
The  shells  are  heat  treated  practically 

the  same  as  the  British  shrapnel,  and 
the  accompanying  illustrations  show  the 
shell  during  the  various  machining  op- 

erations, the  details  which  apply  to  each 
operation  being  enlarged  in  the  sketches 
to  facilitate  reference. 
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Cut  Off 

1st  operation,  Fig.  1.  Special  cut  off 
machine  or  engine  lathe  with  plain 
barrel  chuck  having  four  set  screws  to 
tighten  agaijist  shell.  The  two  cut  off 
tools    are    opposite    each    other    and    fed 

towards  the  centre.  The  depth  of  bore 
is  gauged  (see  A.  Fig.  1).  B  is  checked 
before  this  operation  to  make  certain 
that  the  forging  will  clean-up  on  the 
base. 

R-i" 
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FIG.   2. 

Centre 

2nd  operation.  Fig.  2.  Engine  lathe 
with  expanding  mandrel  having  two 
sets  of  three  jaws  each,  one  set  to  grip 
shell  close  to  the  closed  end  the  other 
just  forward  of  the  open  end.  The 
special  fixture  consists  of  a  drill  spindle 
with  racks  and  pinion  mounted  in  a 
casting  having  a  vee  slide  to  enable 
operator  to  slide  the  fixture  to  the  rear 
when  placing  or  removing  shell.  The 
base  is  clamped  to  the  ways  of  the 
lathe.  A  special  drill  with  no  body 
clearance  and  a  60  deg.  point  is  used. 
The  shell  is  gauged  for  concentricity 
before  this  operation  (see  B  Fig.  2), 
and  A  (see  Fig.  2)  is  gauged. 

•'  //  //  /'  /T-yr-TZ 
FIG.  3. 

Rough  Turn 
:^rd  operation.  Fig.  3.  An  engine 

lathe  is  used  with  a  mandrel  having 
three  fixed  tool  steel  hardened  jaws  set 
at  a  slight  taper  in  a  machine  steel  shank 
to  fit  lathe  spindle  centre.  The  tail 
stock  centre  is  applied  to  the  centre  in 
the  closed  end  of  shell.  The  cutting 
tool  employed  consists  of  a  machine 

steel  shank  with  a  welded  'stelite  tip — A (see  Fig.  3)   is  gauged. 

   B 
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FIG.  4. 

Bore 

4th  operation.  Fig.  4.  Rough  and  fin- 
ish bore  on  a  turret  lathe.  Three  or 

four  boring  bears  employed.  The  shell 
is  held  in  a  clamp  or  collet  chuck.  The 
first  bar,   which  may  be   omitted,  has   a 

short  cutter  for  removing  the  scale  from 
the  bottom  of  the  bore,  the  second  bar 
has  the  cutter  for  the  straight  part,  the 
third  bar  the  contour  cutter  for  rough- 

ing  (old  cutters  from  the  fourth  turret 

^.^.
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FIG.   5. 

notched)  the  fourth  bar  carries  the  fin- 
ish contour  cutter.  A  and  B  are  gauged 

(See  Fig.  4). 
Face  Base 

5th  operation,  Fig.  5.  The  shell  is 
held  in  a  collet  chuck,  it  being  forced 
against  a  stop  fixed  in  the  centre  of  the 
chuck.  This  enables  the  operator  to  set 
the  tool  the  required  distance  from  the 
stop,  another  stop  on  the  carriage  is 

then  set  which  prevents  a  low  base.  Al- 
though a  lathe  can  be  used  to  advant- 

age, special  open  end  machines  are 
more  suitable.  A  is  gauged  (see  Fig. 
5). 

Re-centre 

6th   operation,  Fig.  6.     This  operation 

//  7/  //   //   //   //  /7-~rz 

V7     77 

zz; 

is  carried  out  the  same  as  operation  2. 

A  (see  Fig.  6)  is  gauged.  This  opera- 
tion is  necessary  as  the  centre  is  used 

for  re-rough  turning  and  grinding  the 
outside  of  the  shell. 

Re-rough   Turn 

7th  operation.  Fig.  7.  The  shell  is 
held  on  an  expanding  mandrel  as  in 
operation  2.  A  is  gauged  (see  Fig.  7). 
Bevel   and   Face  Open  End  to  Length 
8th    operation,    Fig.    8.      The    shell    is 

-)v-)^-^^"^^>^^>y^\y^^y^"3 

// 

'  ''  ''.yr7(-(L 

FIG.  7. 

held  as  in  operation  5  but  with  the  open 
end  protruding.  A  special  block  tool 
holder  is  used.  The  chamfering  tool  is 
held  at  right  angles  to  the  shell  (in 
front).  The  facing  tool  is  in  line  with 
the  shell.     This  operation  is  taken  care 
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of  by  a  lathe,  the  tools  being  set  and  the 
carriage  feed  put  on.  When  the  carriage 
almost  reaches  the  stops,  the  operator 
releases  the  feed  and  runs  the  carriage 
up  against  the  stop  by  hand.  The 
cross  feed  is  not  required.  A,  B  and  C 
are  gauged   (see  Fig.  8). 
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FIG.  9. 

Nose   in 

9th  operation,  Fig.  9.  A  hydraulic 
press  is  used.  The  open  end  of  the 
shell  is  heated  in  an  oil  or  gas  furnace, 
an  oil  furnace  being  preferable.  The 
shell  is  then  placed  in  the  press  against 
three  locating  pins,  the  die  brought 
down  and  the  shell  nosed  in.  Although 
cast  iron  dies  are  successfully  used, 
machine  steel  case  hardened  ones  stand 
up  to  the  work  better.  Two  upright 
stops,  (one  at  each  side)  determine  the 
length  of  the  shell.  The  pin  in  the 
centre  of  the  die  determines  the  size  of 
the  fuse  hole.  A,  B,  C  and  D  are  gauged 
(see   Fig.  9). 

FIG.  10. 

Finish   Fuse   Hole  and  Inside   Contour 
10th  operation.  Fig.  10.  A  turret 

lathe  equipped  with  a  collet  chuck  as  in 
operation  5  but  with  the  nose  end  pro- 

truding. The  first  tool  rough  bores  and 
faces  to  length,  it  carries  a  stop  which 
strikes  the  bottom  of  the  bore.  The 
second  tool  recesses  the  rear  part  of  the 
fuse  hole  (rear  of  threads).  The  third 
tool  (forming  cutter)  bores  the  inside 
contour,  a  roller  at  the  end  of  the  cutter 
in  line  with  same  brings  this  cut  in  line 
with  the  bore.  The  fourth  tool,  a  rose 
reamer,  reams  the  hole  over  the  thread- 

ed portion.  The  fifth  tool,  a  collapsible 
tap.  is  next  run  in.  A,  B,  C,  D,  E,  F 
and   G  are  gauged   (see  Fig.   10). 

Form   Outs'de   Contour 
11th  Operation,  Fig.  11.— The  shell  is 

held  by  its  base  diameter  in  a  collet 
chuck  and  a  screw  centre  in  the  nose 
end  supported   by  the    tail    stock  centre. 

The  profiling  tool  (a  flat  forming  cutter) 
is  held  in  a  bo.x  tool  holder.  A  stop  pre- 

vents the  operator  from  making  the 
shell  too  small  at  the  nose.  A  and  form 
of  nose  are  gauged    (see  Fig.   11). 

Grind  Body  and  Shoulder 

12th  Operation. — A  grinder  is  em- 
ployed for  this  operation.  A,  B  and  G 

are   g'juged    (see  Fig.   12). 

y/     //      //  —77^ 
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FIG.   11. 

FIG.   12. 

Finish   Face   Base 

14th  Operation,  Fig.  13.— The  shell  is 
held  as  in  operation  .5,  the  inside  of 
the  base  being  set  against  a  stop  as  in 
that  operation.  A  stop  on  the  lathe  bed 
is  in  line  with  this  stop.  By  means  of 
blocks,  as  explained  in  operation  13,  the 
operator  has  a  fixed  thickness  to  work 
to.  The  carriage  is  brought  up  to  this 
stop  and  the  tool  then  fed  across  the 
base.  A  is  gauged  and  B  checked  (see Fig.  13). 

Weigh 

13th  Operation. — By  means  of  an  or- 
dinary pair  of  scales  or  special  basket 

scales.  A  table  of  weights  calculated 
from  a  finished  shell  is  tabulated  in  ac- 

FIG.   13. 

cordance  with  each  thirty-second  of  an 
inch  across  the  base  of  the  shell,  between 
the  high  and  low  limits.  The  amount  of 
stock  to  be  removed  to  bring  the  shell 
within  the  required  weight  is  stamped 
on  the  base,  i.e.,  1-32,  2-32,  etc.  Any 
shells  over  weight  must  be  returned  to 
operation  10  and  have  stock  removed 
from  the  inside  contour  by  means  of  a 
similar  contour  tool  (third  tool,  opera- 

tion 10)  with  a  cutter  having  a  larger 
radius,  care  being  taken  not  to  make  a 
thin  wall.  By  taking  a  trial  shell 
through  to  the  last  operation,  the  de- 

sired weights  at  this  stage  can  be  as- 
certained. 

Check  Weight 

15th     Operation. — Scales     similar     to 
those  used   in  operation   13. 
Groove    and    Knurl    Barrel    Recess    and 

Chamfer,  Also  Chamfer   Base 

16th    Operation,   see   Fig.    14. — Engine 
lathe   or  special   open  end   machine  hav- 

ing a  four-way  tool  holder.  First  tool 
grooves,  leaving  a  raised  portion  in  the 
centre  of  the  groove.  The  second  tool 
chamfers  the  back  edge  of  the  groove. 
The  third  tool  chamfers  the  base.  Stops 
are  used  to  determine  the  diameters  and 
the  proper  distance  from  the  base.  K, 
B,  C,  D,  E,  F  and  G  are  gauged  (see Fig.  14). 

^^^::Zr-77^yy     //      y/      .rp^j- 
FIG.  15. 

Groove   Base 

17th  Operation,  Fig.  15.— The  shell  is 
held  as  in  operation  5,  a  similar  stop 

being  used  inside  the  bore.  A  flat  form- 
ing tool  held  in  a  block  tool  holder  is 

used.  A  stop  on  the  carriage  fixes  the 
depth  of  cut.  A,  B,  C  and  the  form  of 
groove  are  gauged  (see  Fig.  15). 

Wash  and   Sand   Blast 

18th  Operation. — Special  machines  are 
now  on  the  market,  the  use  of  which 
saves  time  and  insures  first  class  results. 

Preliminary    Shop   Inspection 

19th  Operation. — The  shells  are  ar- 
ranged according  to  serial  numbers  and 

then  submitted.  The  following  gauges 
are   used  to  check  the   shell:   high  body 

FIG.   16. 

ring  gauge;  low  body  ring  gauge;  high 
base  ring  gauge;  low  base  ring  gauge; 

snap  gauge  high  and  low  diameter  driv- 
ing band  recess;  snap  gauge  high  and 

low  diameter  of  knurling;  width  of  driv- 
ing band  recess;  high  and  low  distance 

from  base  (combination  gauge);  length 

and  ang-le  of  driving  band  recess  cham- 
fer; length  and  angle  of  base  chamfer; 

form  of  base  groove;  high  and  low  dia- 
meter of  base  groove;  calliper  gauge  for 

thickness  of  wall;  calliper  gauge  for 
thickness  of  base. 

Preliminary      government      inspection 

immediately  follows  the  foregoing'. 
Applying   Base   Cover   Plates 

20th  Operation.— The  shell  is  held  in 
a  special  hand  champ  with  lead  pad  at 
bottom  for  nose  of  shell  to  rest  on,  its 
base  being  upwards.  The  lead  plate  is 
placed  over  the  base  and  the  brass  disc, 
with  its  flange  in  the  groove,  is  placed 
over  it  and  planed  into  the  base  groove. 
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Apply    Dririnx    liand 
21sl  Operation,   Kiif.   UV — The  band   is 

applied  colJ  by  nienns  of  n  s-pocial  bund- 
inc   press.     A     is    KnUKcd    occasionally 
(sec  Kiu.  16). 

Stamping 

--nd  Operntion. — The  rcimri'ii  Mamp 
inR  is  done  just  above  the  drivin*;  band. 
The   shell   is   placed   in   u   groove   in   the 

bench.     The   stamps  are   held    in   n   spo- 

airnin  weitthed  and  the  followinK  paURcs 
used:  rinjr  irautro  hitrh  base;  prolilc  of 

nose;  concentricity    (cylindi-rl   KaUK'o. 
Final  Kovernniont  in.tpoction  concludo.-; 

the  work  on  the  shell  which  is  most  di- 
rectly connected  with  machine  shop 

methods. 

-rr-^T 

no.  17. 

.Mill   Slot  in   None 

-'■Jrd  Operation.  Fi»:.  17.— The  .>:hcll  is 
held  in  two  vee  blocks  and  fed  into  the 
millintr  cutter.  Both  dimension  a.nd  form 
of  slot  are  pauped,  see  Fip.   17. 

Hand  Tap  and  Keseat 

2-Jth  Operation. — The  shell  is  held  as 
in  operation  20.  but  with  its  nose  up- 

wards. .\  hand  tap  is  used  to  insure  a 
clean  smooth  thread  and  also  for  sizinir 
purposes.  .A  rose  reamer  is  employed 
to  smooth  the  anple  of  the  fuse  hole. 
Its  shank  is  threaded  at  the  bottom  to 
suit  the  threads  in  nose  of  shell;  at  the 
upper  end  (above  the  reamer)  are  two 
threaded  collars  to  keep  the  reamer 
against  the  shell.  A  combination  gauge 
for  the  threads  and  angle  of  seat  is  used. 

Wash    and    Clean 

25th       Operation. — Special       washing 
machine  as  used  in  operation  18. 

Varnish  and   Bake 

26th  Operation. — The  shell  is  varnish- 
ed while  rotating  on  belt-driven  rollers, 

a  varnish  spray  gun  being  used.  The 
shells  are  then  placed  nose  downwards 
in  a  rack  mounted  on  rollers  and  run 
into  a  gas  oven. 
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Turn  Bevel 

27th  Operation,  Fig.  18.— The  shell  is 
held  as  in  operation  5.  K  special  open  end 
machine  or  engine  lathe  is  used.  At  the 
forward  end  of  the  carriage  is  a  block 
tool  holder  which  holds  the  two  trim- 

ming tools  (operated  separately  by 
hand  screws)  which  turn  the  band  to  the 

proper  width.  The  holder  which  sup- 
ports the  two  shaving  tools  (roughing 

and  finishing)  is  mounted  at  the  back 
of  the  carriage  and  passes  under  the 
shell.  A,  Bi,  C  and  form  of  band  are 
gauged  (see  Fig.  18).  As  no  cutting 
compound  is  used  the  shell  does  not  be- 

come dirty  again.  This  operation  is 
placed  last  as  the  driving  barrel  is  easily 
damaged. 

Final   Shop   Inspection 

27th  Operation. — The  shells  are  now 
submitted    for    final    inspection.         It    i.« 

M  \N    I'dWKU    HI(i(;KST    FACTOR    IN 
INDLSTKY 

\VH.\T  is  poing  to  happen  if  the  output 
of  steel  is  not  increased  ?  The  fate  of 

the  war  depends  largely  upon  the  steei 

production  of  the  I'niteil  States,  and  the 
out-turn  is  being  seriously  retarded  by 

lack  of  fuel,  iron,  transportation  facili- 
ties and  labor. 

The  seat  of  the  trouble  which  is  h;im- 
pering  production  at  this  lime  is  labor. 
There  are  not  enough  men  to  man  the 
steel  plants.  There  is  also  not  sullicient 
fuel  to  operate  them  for  the  same  reason, 
and  the  facilities  of  transportation  have 
proven  entirely  inadequate  to  the  extra 
strain.  The  consequence  has  been  that 

production  instead  of  increasing  is  de- 
clining, and  the  out-turn  of  some  mills  is 

reported  to  have  been  reduced  to  50  per 
cent,  of  normal  capacity. 

As  for  iron,  the  outlook  is  still  more 

serious.  The  lack  of  man  power  is  hold- 
ing up  production  of  ore,  of  fuel,  and 

consequently  of  iron  and  steel.  In  the 

Eastern  market  recently  there  were  in- 
quiries for  upward  of  25,000  tons  of  basic 

and  foundry  iron.  The  great  bulk  of  this 
demand  must  disappear  because  there  is 
nothing  wnth  which  to  satisfy  it.  It  is 
estimated  that  of  the  tonnage  asked  for 

probably  not  more  than  5,000  tons  will 
be  found  available  for  distribution. 

The  inquiries  are  for  large  and  small 
lots  for  delivery  from  now  to  next  July. 

The  furnaces  are  also  grow-ing  cautious 
about  extending  their  engagements  for 
next  year,  as  they  are  already  well  sold 
up  and  behind  on  their  present  contracts 
for  the  year.  Steel  makers  and  foundry 
men  are  clamoring  for  iron  all  over  the 
country,  and  the  market  has  probably 
never  before  been  subjected  to  such  a 

combing  process  with  so  little  tangible 
result.  It  is  well  for  industry  in  general 
that  the  price  is  fixed  or  the  market 

would  undoubtedly  be  thrown  into  an  un- 
precedented state  of  panic. 

WASHINGTON    DISTRIBUTES    WAR 
ORDERS 

ORDNANCE  Bureau  has  distributed  or- 
ders for  about  five  hundred  thousand 

200-millimeter  and  seven  hundred  and 

fifty  thousand  155-millimeter  shells. 
Contracts  for  forg-ings  for  nine  hundred 
thousand  240-millimeter  projectiles  have 
also  been  awarded,  and  contracts  for  ma- 

chining these  will  probably  be  concluded 
within  a  few  days.  Further  contracts 
for  guns  and  gun  forgings  have  also  been 
let. 

The  order  for  seven  hundred  and  fifty 

thousand  155-millinieter  went  to  Ameri- 
can Brake  Shoe  &  Foundry  Co.,  which 

also  is  expected  to  secure  a  contract  for 

about  half  the  240-minimeter  shells  to 
be  placed.     American  Car  &  Foundry  Co. 

will  also  get  contracts  for  L'lO-inillinuti  i 

shells. 
The  h.ilf  million  200-millimeler  shells 

have  been  awarded  to  Westinghouse 

Elect  lie  Co.  and  Mc.Myler-lnterstate  Co. 
of  Cleveland. 

t)rders  for  forgings  for  the  155-milIi- 
ineler,  200-millimeter  and  240-millimeter 
.shells  were  divided  among  following 
companies:  Bethlehem  Steel,  Midvale 
Steel,  Pollack  Steel,  American  Steel 

Foundries,  Taylor-Wharton  Steel  &  Iron, 
Curtis  &  Co.,  Whitaker  (ilesner  Co.,  Car- 

negie Steel,  Pennsylvania  Steel,  Ameri- 
can Rolling  Mills,  and  Cape  .Ann  Anchor 

Works. 
Some  of  these  concerns  already  have 

substantial  orders  for  guns  or  shells. 
Bethlehem  and  Midvale,  it  is  known,  have 

a  record-breaking  volume  of  business 
from  the  United  States  Government, 
most  of  it  of  this  character,  but  details 

of  the  contracts  are  being  withheld.  Am- 
erican Brake  Shoe  has  a  contract  for 

three  thousand  155-millimeter  howitzers, 
closed  August  24,  and  is  now  actually 

producing  these  guns.  Westinghouse 
Electric  has  a  contract  for  1,800,000  six 

inch  shells  (practically  the  same  size  as 
the  155-millimctcr)  for  Great  Britain  and 
for  75-millimeter  shells  for  this  Govern- 
ment. 

Pollack  Steel  has  contracts  for  forg- 

ings for  1,000,000  British  six-inch  shells 
and  for  gun  forgings  and  battleships  and 
destroyer  forgings. 

It  is  estimated  that  the  ordnance  de- 
partment has  placed  total  contracts  since 

beginning  of  war  for  60,000,000  .shells 
of  different  sizes,  of  which  about  29,000,- 
000  were  75-millimeter,  and  for  over  20,- 
000  guns  from  75-millimeter  up. 

  ©   
TWENTY-FIRST  ANNUAL  MEETING 

OF  NATIONAL  FOUNDERS' ASSOCIATION 

ON  the  occasion  of  its  twenty-first 
annual  meeting,  held  at  the  Hotel 
Astor,  New  York,  Nov.  14  and  15, 

the  National  Founders'  Association  de- 
monstrated as  far  as  possible  in  a  meet- 

ing of  this  nature  the  loyalty  and  pat- 
riotism of  its  members.  A  new  high 

record  was  set  for  attendance,  this  event 

being  largely  influenced  by  the  great 
amount  of  labor  disturbance  throughout 
the  United  States.  The  apprehension 

felt  by  the  members  regarding  results 
likely  to  arise  from  the  attitude  of  labor 
unions  was  strongly  evidenced  by  the 

president,  William  H.  Barr,  who  stated 
that  national  efficiency  and  prosperity 

rested  upon  that  foundation  of  indus- 
trial equality  and  liberty  known  as  the 

open  shop,  and  he  further  insisted  that 
in  time  of  war  the  8-hour  day  is  an 
economic  waste  and  a  grave  menace. 
Increased  Output  With  Reduced  Labor 

The  question  of  maintaining  normal 
production  of  castings  despite  reduced 
labor  facilities  was  discussed  to  a  large 

extent.  The  opinion  was  expressed  that 
jobbing  founders  are  not  producing  in 
excess  of  50  per  cent,  of  their  capacity, 

and  president  Barr  emphasized  the  pat- 
riotic duty  of  jobbing  casting  manufac- 

turers to  maintain  their  normal  produc- 
tion in  spite  of  the  labor  shortage. 
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The  results  obtained  through  the  in- 
stallation of  moulding-  machines  and  sim- 

ilar labor-saving-  equipment  were  con- 
vincingly shown  in  a  series  of  motion 

pictures  taken  in  various  progressive 
plants  in  the  United  States  and  Canada. 
iVIoukling,  pouring  and  shaking-out  work 
when  performed  with  suitable  equipment 
had  yielded  increased  output  up  to  four 
and  fivefold,  and  in  some  of  the  shops 
shown  the  skilled  labor  had  been  re 

placed  entirely  by  handymen.  Piece- 
work payment  prevailed  and  combined 

with  the  increased  output,  had  resulted 
in  greatly  enhanced  wages.  Operations 
at  the  following  plants  were  shown  by 
the  pictures:  King  Sewing  Maching  Co., 
Buffalo;  Buick  foundry  of  the  General 
Motors  Co.,  Flint,  Mich.;  Eddy  Valve 
Co.,  Waterford,  Conn.;  McClary  Mfg. 
Co.,  London,  Ont.,  and  the  Lumen  Bear- 

ing Co.,  Buffalo.  In  connection  with  the 
latter  plant  it  was  stated  that  the  em- 

ployes are  now  averaging  an  output  of 
1,108  pounds  of  castings  each,  of  an 
average  weight  of  less  than  three  pounds 
per  casting. 

Officers  and  Council 
New  officers  of  the  N.  F.  A.  are:  Presi- 

dent, William  H.  Barr,  Lumen  Bearing 
Co.,  Buffalo;  Vice-President,  Samuel  L. 
Moore,  Moore  Bros.  Co.,  Elizabeth,  N.J.; 
Secretary,  J.  M.  Taylor,  Chicago;  Com- 

missioner, A.  E.  McClintock,  Chicago. 
The  following  members  of  the 

seventh  district  committee  were  chosen: 
George  W.  Watts,  Canada  Foundry  Co., 
Ltd.,  Toronto,  Ont.;  A.  R.  Goldie,  Goldie 
McCulIoch  Co.,  Ltd.,  Palt,  Ont.;  H.  Cock- 
shutt,  Cockshutt  Plow  Co.,  Brantford, 
Ont;  J.  C.  Russell,  John  McDougall. 
Caledonian  Iron  Works  Co.,  Ltd.,  Mont- 

real, Que.;  W.  M.  Gartshore,  McClary 
Mfg.  Co.,  London,  Ont. 

  ©   
MORE  FUEL   OIL  FOR  STEAMERS 

AN  important  change  which  has  been 
comparatively  lost  sight  of  owing  to  the 
stress  of  war  conditions  is  the  increas- 

ing use  of  crude  oil  as  fuel  for  steam- 
ships. Without  a  great  deal  of  publicity 

having  been  given  to  the  fact,  a  not  un- 
important portion  of  the  American  mer- 

chant marine  has  been  turned  into  oil 
burners.  The  navies  of  the  world,  of 
course,  have  been  using  oil  as  fuel  much 
longer  than  the  merchant  services.  In 
this  connection  it  may  be  noted  that  at 
a  recent  conference  held  at  Washington 
between  representatives  of  the  Ameri- 

can and  British  governments.  Standard 
Oil  officials  and  the  Shipping  Board,  an 
ample  supply  of  oil  for  the  British  navy 
was  assured. 

The  cliief  advantages  claimed  for  oil 
as  fuel  are  a  saving  of  bunker  space  in 
the  ship  and  a  saving  of  dead-weight.  Up 
to  comparatively  recent  years  the  draw- 

back has  been  the  price  of  oil,  but  with 
the  unprecedented  enhancement  in  the 
price  of  coal  which  war  conditions  have 

brought  with  them  the  economic  oppor- 
tunity to  use  oil  has  presented  itself. 

Speaking  generally  the  increase  in  the 
Texan.  Mexican,  and  Californian  oil  sup- 

ply which  has  taken  place  during  recent 
years  has  made  possible  a  greater  use 
of  oil  for  generation   of  steam  on   ships. 

Hitherto  oil  was  usually  too  valuable  to 
be  used  in  ships  furnaces. 

Particularly  on  the  Pacific  Coast  and 
in  trade  with  the  Orient  has  the  war 
promoted  the  use  of  oil  as  fuel  on  ships, 
the  source  of  supply  in  the  Gulf  region 
and  California  being  relatively  near  at 
hand. 

Five  steamers  now  in  course  of  con- 
struction for  the  New  York-  Valparaiso 

service  are  to  be  oil  burners.  Eighty 
per  cent,  of  the  Standard  Oil  steamers 
now  afloat  are  equipped  as  oil  burners. 
The  Southern  Pacific  Railway,  which  has 
oil  fields  of  its  own,  has  been  the  leader 
in  this  country  in  the  use  of  oil  fuel  for 
locomotive  engines.  In  1915  the  com- 

pany had  1,927  oil-burning  locomotives 
out  of  a  total  of  2,046  engines.  The 
Southern  Pacific  is  also  using  oil  as  fuel 
for  its  steamers  to  a  very  considerable 
extent. 

The  Luckenbach  Steamship  Co.  has  a 
couple  of  oil-burning  steamers.  There 
was  launched  last  month  at  the  yards  of 
the  Fore  River  Shipbuilding  Co.,  Quincy, 
Mass.,  a  large  oil-burning  freighter  of 
10,000  tons  dead-weight  intended  origin- 

ally for  the  Luckenbach  Steamship  Co., 
but  now  taken  over  by  the  Government. 
The  fuel  oil  is  carried  in  the  double  bot- 

tom and  in  the  forward  and  after  peak 
tanks. 
The  Atlantic,  Gulf  &  West  Indies 

Steamship  Lines  have  seven  or  eight  oil- 
burners.  Most  of  the  newer  ships  have 

been  equipped  to  use  liquid  fuel,  the  pol- 
icy being  to  build  all  new  ships  with 

facilities  for  the  use  of  either  coal  or 
oil.  The  Munson  Line  has  two  or  three 
oil  burners  of  7,500  tons  dead-weight, 
and  other  American  companies  have  one 
or  more  vessels  equipped  in  this  way,  as 
for  instance  the  United  Fruit  Co.  Some 
of  the  Cunarders  will  be  oil-burning 
ships. 

  ©   
RECENT     DEVELOPMENTS     IN 

POTASH   PRODUCTION 

THE  influence  which  it  is  possible  for 
the  cement  and  iron  industries  to  exert 

on  the  production  of  potash  is  of  con- 
siderable importance  at  this  time,  and 

the  possibility  of  this  influence  increas- 
ing in  the  future  is  the  belief  of  Richard 

K.  Meade,  expressed  in  an  article  in  the 
"Manufacturers'  Record."  The  necessity 
for  development  work  on  this  continent 
has  been  growing  more  urgent  with  the 
continuance  of  the  war,  some  idea  of  the 

urgency  being  conveyed  by  the  state- 
ment that  the  imports  of  pure  potash 

from  Germany  before  the  war  amounted 
to  250,000  tons,  while  10.000  tons  only 
were  produced  in  the  United  States  last 
year,  as  estimated  by  the  Geological 
Survey. 

Recent  reports  in  Canada  indicated 

the  probability  of  production  being  in- 
creased by  suitable  treatment  of  feldspar 

in  connection  -with  cement  manufacture^ 
It  seems,  howeter,  that  the  logs  of 
potash  by  volatilization  frorn  rotary 
cement  kilns  was  pointed  out  as  far  back 
Hi  190.3.  and  that  from  blast  furnaces 
still  earlier,  but  before  1914  nothing  was 
done  to  collect  the  substance  from  either 

Some  ten  years  ago  a  dispute  arose 
between  the  orange  growers  in  South 
California  and  the  cement  mills  over  the 
question  of  the  damage  caused  by  the 
dust  from  the  mills  being  deposited  on 
the  fruit  trees,  and  to  settle  the  matter 
the  Riverside  Portland  Cement  Company 
installed  a  process  for  precipitating  the 
dust  by  the  Cottrell  electrical  system. 
This  process  not  only  proved  efficient  as 
a  dust-catching  device,  but  also  collected 
the  potash  with  the  dust.  Most  of  the 
potash  being  water-soluble,  it  can  be 
dissolved  out  of  the  dust  by  leaching 
with  water.  Before  the  war  the  raw 
materials  used  at  Riverside  were  low  in 
potash,  and  hence  the  amount  volatilized 
was  small,  but  after  the  outbreak  of  war 
the  company  found  they  could  increase 
the  output  of  potash  from  their  kilns 
by  the  aid  of  feldspar,  which  can  be  used 
without  injury  to  the  cement.  They  also 
found  that  mixing  fluorspar  with  the 
raw  materials  increased  the  amount  of 
potash  volatilized  to  90  per  cent,  of  the 
amount  contained  in  the  raw  materials, 
as  against  50  per  cent,  volatilized  under 
usual  conditions.  They  next  extracted 
the  potash  from  the  dust,  and  by  crystal- 

lization obtained  a  potash  salt  containing 
at  least  35  per  cent,  of  potash.  The  crust 
which  collects  in  the  stacks  of  the  rotary 
cement  kilns  contains  from  6  to  12  per 
cent,  of  potash,  and  of  this  large  quanti- 

ties have  been  sold  to  the  fertilizer  com- 
panies since  1914. 

In  the  summer  of  last  year  the  Secur- 
ity Cement  and  Lime  Company  put  the 

Cottrell  process  into  operation  in  order 
to  catch  all  their  kiln  dust.  They  found 
that  the  addition  of  salt  to  their  raw 
materials  increased  the  yield  of  potash, 
and  at  present  they  are  obtaining  about 
20  tons  of  dust  a  day.  averaging  10  per 
cent,  of  water-soluble  potash.  The 
Santa  Cruz  Portl-uid  Cement  Company 
are  recovering  700  lb.  of  potash  daily 
from  their  kilns  by  a  process  of  their 

own,  and  a  number  of  other  cement  com- 
panies are  installing-  or  have  installed 

Cottrell  plant.  When  all  these  plants 
are  in  operation  Mr.  Meade  estimates 
that  they  will  yield  about  10.000  tons  of 
potash  annually,  and  this  amount,  he 
states,  could  be  very  greatly  increased 
by  using  feldspar  as  a  raw  material. 

As  to  potash  from  blast  furnaces,  the 
only  iron  company  in  America,  so  far  as 
he  is  aware,  s&lling  potash  at  present  is 
the  Bethlehem  Steel  Company.  Up  to 
the  present  only  the  dust  which  can  be 
collected  by  means  already  at  hand  has 
been  sold,  the  amount  being  estimated 
at  about  4  per  cent,  of  the  total  potash 

liberated;  but  the  chemist  of  the  com- 
pany believes  that  apparatus  could 

.  easily  be  installed  to  catch  at  least  50  per 
cent,  of  the  potash  now  lost,  and  that  the 
apparatus,  so  far  from  interfering  with 
the  operation  of  the  plant,  would  benefit 
it  through  the  better  cleaning  of  the  gas 
for  the  engines.  It  is  estimated  that  of 

the  potash  volatilized  in  the  blast  fur- 
naces the  amount  recoverable  will  aver- 

age at  least  10  lb.  per  ton  of  pig  iron, 
so  that  with  an  annual  production  of 

25,000,000  tojis  of  pig  iron  the  blast  fur- 
naces of  the  United  States  -would  pro- 

duce,    say,     125,000     tons     of     pota<:h 
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Heat  Treating  and  Annealiny  Furnace  with  Oil  Fuel  Equipment 
Sud  Article 

l>e»piU  the  varieUj  of  ̂ijuipnunt  now  available  for  all  limn  of  inaiiufacliirf,  ami  Ihr 

degree  of  f  "•t'nicd  in  the  <lettipn  ami  iiroiluction  thereof,  eircumi'tances  occaxinn- 
allif  arise  ■  '"'  retiniremeutii  iiifhit  nee  the  prod  net  ion  of  arlicirs  more  or  Ivm  uI 

rarianee  i  -•    The  fiirnare  (l-Kcrihed  herewith  m  an  apt  crumple  of  ptrsnnnl 

iiiiliiitire  ,  iptotion  nf  ulneh-  ■■'/iiipnteiit. 

OrK>RTl'MTIES  lor  oi.uiiiun,- :irst  hun>i  oxporienco  in  furnacos 
ournint;  coal,  oil  tind  gas,  havo 

boen  particularly  numerous  since  the 
shell  iniiustry  came  to  this  country.  Pre- 

vious to  that  time  there  were,  of  course, 
many  plants  which  employed  furnaces  on 
a  larKO  scale — steel  works,  enamelliiit; 
plant:!,  anil  specialized  factories  of  var- 

ious kind.s.  The  itreat  majority  of  ma- 
chine shop  establishments,  however,  had 

their  requirements  capably  met  by  small 
and  medium  sized  iias  tired  furnaces,  and 
in  some  cases  coke  tired  furnaces  were 
used. 

Features  of  Fuels 
The  be^innint;  of  munitions  making 

ie>ulted  in  a  widespread  activity,  most- 
ly of  an  experimental  nature  at  the  start, 

which  embraced  the  three  fuels  men- 
tioned, and  tinally  resulted,  in  probably 

the  majority  of  cases,  in  the  adoption  of 
oil  fuel.  The  less  general  availability  of 
g:as  militated  against  its  use  except  in 
the  larger  industrial  centres,  where  its 
convenience,  cleanliness,  and  the  com- 

paratively greater  familiarity  of  most 
workmen  with  its  operation  influenced  its 
frequent  adoption.  For  use  on  a  large 
scale  the  cost  is  sufficiently  high  to  com- 

pel consideration  being  given  other 
fuels. 

Coal  DLxplaced 

With  careful  manipulation  and  suit- 
able furnace  construction,  anthracite  coai 

has  in  one  particular  instance  given  very 
satisfactory  results  but  here  again  the 
installation  was  of  medium  size  and  un- 

der more  or  less  constant  operation. 
Such  conditions,  however,  did  not  ob- 

tain in  the  case  of  the  plant  where  the 
furnace  shown  in  the  accompanying  il- 

lustrations is  installed.  Previous  to  re- 
cent reconstruction,  this  furnace  was  of 

the  old  side  fired  type,  using  soft  coal. 

FIG.    1. 
GENERAL   EXTERIOR    VIElV    OK   KUKNACE.      OIL  TANK   IN    FOREGROUND    AND 

PUMPING   EQUIPMENT   AT   BACK. 

The  tire  chamber  extended  along  the 
right  hand  side  where  the  oil  burners  are 
now  located,  giving  a  long  narrow  grate, 
difficult  to  fire  properly,  and  increasing 
the  width  of  the  furnace  by  about  50  per 
cent,  over  that  shown.  In  addition,  a 
brick  stack  was  carried  up  through  the 
floor  above.  The  lighting  up  of  such  a 
furnace  was  never  a  pleasant  proposi- 

tion. The  amount  of  smoke  around  the 
roooni  till  the  draft  caught  on  properly, 
the  length  of  time  heating  up  to  a  work- 

ing temperature  and  the  unavoidable 
variation  in  temperature,  all  combined  to 
render  it  unsuited  for  the  work  on  which 
it  was  employed  by  the  Radcliflf  Saw 
Mfg.  Co.,  of  Toronto,  and  an  investiga- 

tion of  numerous  oil  fired  furnaces  in  the 

K«    •.    CROSS  SECTION  OF  FCRN.^CE  SHOVSriNG  ARBANGEMENT  OF   BURNER   PASSAGE AND  6.\FFLE  BLOCK 

surrounding    district   convinced    them    of 
the  merits  of  that  fuel. 

Features  of  Design 

While  the  general  principles  of  oil  fir- 
ing are  more  or  less  similar,  there  arc 

opportunities  for  the  exercise  of  in- 
dividual judgment,  both  in  the  manner 

of  consuming  the  fuel  and  in  the  ar- 
rangement of  combustion  chamber,  baf- 

fles and  flues  which  exercise  an  import- 
ant influence  over  the  distribution  and 

control  of  temperature.  The  design  of 
the  furnace  proper  is  the  work  of  the 

company's  superintendent,  J.  C.  Hills, 
while  the  fuel  burning  apparatus  is 

Tate-.Jones  &  Co.'s  low  pressure  sys- 
tem. Owing  to  cost  of  materials,  etc., 

the  foundation  and  brick-work  were  exe- 
cuted by  local  furnace  builders,  the  burn- 

ers and  pumping  equipment  being  erect- 
ed by  the  Radcliff  Co. 

The  general  appearance  of  the  exter- 
ior is  shown  in  Fig.  1.  A  cross  section 

is  shown  in  Fig.  2,  while  Figs.  3,  4  and 
■5  are  respectively  a  part  longitudinal 
cross  section  and  elevation,  sectional 
view  of  burner,  and  view  of  pumping 
equipment.  The  hearth  is  7  ft.  2  in. 
wide  by  11  ft.  2  in.  long,  and  is  compos- 

ed of  tiles  18  in.  by  13  in.  by  3  in.  laid 
with  their  length  across  the  furnace,  and 
supported  by  eight  cross  walls.  These 
cross  walls  are  of  standard  size  fire-brick 

spaced  as  shown,  and  a  burner  set  op- 
posite each  alternate  one  so  that  the 

flame,  after  striking  on  the  large  re- 
newable baffle  brick  (shown  cross  hatch- 

ed),  percolates   through   the   spaces   into 
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the   adjacent    flues   and     meets    the   hot 

g-ases  from  the  next  burner. 
Action  of  Gases 

The  hot  gases  thus  distributed  pass 

across  to  the  opposite  side  of  the  com- 
bustion  chamber   under  the   influence  of 

zle,  its  exit  from  which  is  controlled  by 
a  needle  valve  adjusted  by  a  star 

wheel.' 

This  internal  nozzle  is  movable  bodily 
to  or  from  the  mouth  of  the  burner  cas- 

ing by  means  of  a  threaded  bushing'  hav- 
ing  a   suitable    handle,   which    therefore 

arch  is  swept  by  the  hotter  gases 
and  the  resulting  radiation  of  heat 

down  on  to  the  work  gives  excellent  uni- 
formity of  temperature  throughout. 

IndividiU'l  Dampers 

A  simple  type  of  slide  damper  is  fitted 
in  each  discharge  flue  and  thus  permits 

9 d       b ® 

qp 
FIG.  3.     PART  SECTION  AND  ELEVATION   SHOWING     PERFORATED   SUPPORTING   WALLS  UNDER   HEARTH. 

the  draft  from  the  four  flues  shown.  It 
will  be  noticed  that  the  perforations  in 
the  cross  walls  extend  into  the  flue  areu 
and  thus  allow  it  to  draw  on  the  outer 
cross  passages.  On  ascending  into  upper 
or  work  chamber,  the  gases  flow  across 
the  surface  of  the  arch  and  make  their 
exit  by  four  similar  flues  in  the  right 
hand  wall,  each  flue  having  a  separate 
passage  to  atmosphere  with  individual 
dampers.     See  cross  section,  Fig.  2. 

Low-Pressure  System 

The  low-pressure  system  of  burners  is 
so  termed  because  of  the  small  air  pres- 

sure required  for  operation.  Those  in- 
stalled are  Tate-Jones  L-1  type,  operat- 

ing with  air  at  approximately  2  lbs.  pres- 
sure per  sq.  in.,  while  the  fuel  is  sup- 
plied at  a  pressure  of  20  lbs.  per  sq.  in. 

As  shown  in  sketch  Fig.  4,  the  fuel  is 
supplied  through  the  %  in.  pipe  which 
enters  the  2  in.  air  pipe  near  the  ground, 
and  extends  upward  to  an  internal  noz- 

FIG.    4.      SECTION     OF     BURNER    SHOWING 
INTERNAL    OIL    PIPE    AND    NEEDLE 

VAVLE. 

allows  the  proportion  of  air  to  be  in- 
creased or  diminished  without  altering 

the  fuel  valve  setting,  the  inside  fuel 

pipe  readily  springing  the  maximum  dis- 
tance traveled  by  the  bushing  in  adjust- 

ing the  air  supply. 

Auxiliary  Air  Supply 

The  openings  in  the  wall  through  which 
the  fuel  and  air  pass  to  the  combustion 
chamber  are  of  enlarged   conical  section 
for  one-third  of  the  distance,  when  they 
are   joined   by   extra   air   passages    from 
below,   so   arranged   as    to   surround    the 
ingoing  streams   of  air  and   oil   with  an 
additional  body  of  air,  the  entire  product 
then     passing     through     the     remaining 
straight  third  of  the  wall  and  impinging 
on  the  baffle   blocks   previously  referred 
to.    The  resulting  combustion  is  extreme- 

ly good,  the  complete  atomisation  of  the 
fuel   being   assured,   while   the   auxiliary 
air    fluej     described 

reduce      the      possi- 
bility      of       danger 

when      a    flare-back 
occurs   as    may   hap- 

pen once  in  a  gre^t 
while    through   care- 

less adjustment. 
The  tendency  of 

the  heat  to  rise 
gives  every  chance 
for  the  hearth  to 

get  well  saturated 

at  high  tempera- 
ture and  thus  pre- 
vents undue  cooling 

when  the  furnace  is 

loaded  up;  the  heat- 
ing is  also  corres- 

p  o  n  d  i  n  g  1  y  more 
rapid.  During  op- 

eration      the       roof 

Ihe  heat  to  be  distributed  or  localized  ac- 
cording to  the  shape  and  size  of  work  be- 

ing heated.  The  combustion  gases  pass 
upward  to  a  large  hood.  Fig.  1,  whence 
they  escape  to  atmosphere  through  a 
small  steel  pipe  which  replaced  the  for- 

mer  massive  brick   shaft. 
Toward  the  back  of  Fig.  1  is  seen  the 

pumping  equipment  which  is  remark- 
able for  its  compact  arrangement.  Fig. 

5  shows  this  in  more  detail.  Just  below 

the  lower  right  hand  corner  the  oil  stor- 
age tank  is  sunk  in  the  ground,  the  ou 

being  drawn  therefrom  and  pumped  to 

the  fuel  burner  by  a  small  De  Laval  rot- 
ary pump  which  maintains  a  steady 

pressure  of  20  lbs.  per  sq.  in.  An  over- 
flow relief  valve  on  the  discharge  side 

prevents  damage  or  trouble  when  all  of 
the  burners  are  shut  off  suddenly.  At 
the  far  end  of  the  bench  is  a  No.  4  P.H. 
and  F^VI.  Roots  positive  pressure  blower 

FIG. COMPACT     ARRANGEMENT     OF     MOTOR.      PRESSURE 
BLOWER   AND   OIL    FUEL    PUMP    FOR   FURNACE 
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supplying  air  through  it  2-in.   pipe  :it   .i 
lb>.  per  si|.  in.     This  air  pipe  is  led  into 
1  pa&sa^e  fornuHl  in  thi'  furnnci"  foumla- 

■  ion   anil   is   thus   i-on>.iii'nibly    prc.'iv'atoil 
In-fori-    inixiiiir   with   th«'   fuel. 

A   thrw- phase  iS- 

eydo    (.'hiipniun    and 
Walker  motor  is   lo- 

i-ated     U'twecn     the 
two    pumps,    ilrivinj; 
them      by      counter- 

shaft as  shown. 

()uenrhinK    i''arililiei> 
The  work  for 

which  the  furnace 

was  orif;innlIy  built 
consists  of  hanlen- 
injr  saws  thus  nec- 
ossitatintr  a  low 
wide  chamber.  The 
«lurnchinK  bath  is 
shown  in  Fiit.  1.  be- 
ing  9  ft.  by  18  in. 
by  10  ft,  deep  sunk 
in  the  floor  below 
the  operator.  Suit- 

able overhead  tackle 

enables  the  .s.-iw  to 

■be  held  vertically 
and  revolved  at  a 
proper  speed  while 
beinir  quenched.  A 
Taylor  Instrument 

Co.'s  pjTometer  out- 
fit reading  to  1,800 

dep.  F.  covers  the 
ranpe  of  all  of  the 
work  at  present. 
Considerable  special 
work  has  been  done, 
however,  such  as 
heat  treating  aero- 

plane axles,  sev-  , eral  being-  in  the 
foreground    of    Fig. 
1,  while  the  annealing  of  special  sheet 
steel  stock  is  handled  to  great  ad- 

vantage, the  fuel  system  enabling  the 

composition  of  the  gases  to  be  kepi  f.-ee 
from  oxidizing  effects  on  the  metal. 

  ®   
THE  COST  OF  LEAKING  STEAM 

By  N.  G.  Near. 
TO  determine  the  cost  of  leaking  steam 
with  any  degree  of  accuracy  we  must 
know  at  least  four  factors:  (1)  The  num- 

ber of  pounds  of  steam  evaporated  by  1 
lb.  of  coal;  the  greater  this  is  the  less 

is  the  cost  of  leaky  pipes,  other  condi- 
tions being  the  same;  (2)  the  total  area 

of  leakage;  (3)  the  absolute  steam  pre- 
sure,  which  is  equal  to  the  gauge  pres- 

sure, plus  the  atmospheric  pressure;  at 
sea  level  this  is  usually  reckoned  as 
gauge  pressure,  in  pounds  per  square 
inch,  plus  14.7;  and  (4)  the  cost  of  coal 
per  ton  of  2.000  lbs. 

For  example,  how  much  money  is  losl 

every  10  hours  under  the  following  con- 
ditions: Nine  lbs.  of  steam  are  generated 

by  each  pound  of  coal.  The  total  area 
of  leakage  is  Vt  sq.  in.  The  gauge  pres- 

sure is  10.5  lbs.  per  square  inch  (making 
the  absolute  pressure  very  close  to  105 

-i- 14.7  =  120  lbs.  per  square  inch).  The 
cost  of  coal  is  $3.50  per  ton. 

Referring  now  to  the  chart,  lay  a 
straightedge  across  the  chart  three  times 
.»»  indicated  by  the  dotted  lines  and  the 
prc^lem  is  solved.  Run  the  first  line 

from  the  9  (column  A)  through  the   12;) 
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(column  C)  and  locate  the  intersection  in 
column  E.  Run  the  second  line  from  that 

point  of  intersection  to  the  0.5  (column 
B)  and  locate  the  intersection  in  column 
C.  From  that  point  of  intersection  run 
the  third  line  to  the  $3.50  (column  E) 

and  the  answer  is  found  at  the  intersec- 
tion with  column  D.  The  answer  is  $C 

loss  per  10  hours. 

In  case  it  is  found  that  the  total  leak- 
age area  is  less  than  shown  in  column 

B,  the  chart  may  be  used  by  shifting 
decimal  points.  For  example,  if,  in  the 
above  problem,  the  leakage  area  had 
been  0.05  instead  of  0.5  sq.  in.  the  answer 

would  be  60  cents  instead  of  $6  per  10- 
hour  day. 

When  using  the  chart,  the  steps  must 

follow  in  the  order  shown  and  above  de- 
scribed. First  line,  A  to  E  through  C. 

Second  line,  E  to  B.     Third  line,  C  to  E. 
The  range  of  the  chart  is  great  enough 

to  easily  handle  any  ordinary  problem. 

  ©   

BRONZE    FINISHED    BUTTONS 

ARMY  buttons  are  made  from  solid  cop- 
per with  a  brass  screw  back  fastener. 

The  finish  is  a  rich  dark  brown  tone 

v.'ithout  lustre.  Navy  buttons  are  made 
from  brass  and   finished  in  ormolu  gold 

by  a  combination  of  mercury  or  lin'  gilil 
iiig  and  electro-gilding. 

In  producing  the  military  bronze  liiiish, 
unless  the  button  and  fastener  are  nuide 

entirely  of  copper,  they  must  be  copper- 

plated,  says  Charles  II.  Proctor  in  "The 
Metal  Industry,"  After  plating  the  but- 

tons are  washed  and  dried.  A  saturated 
solution  of  coiiper  nitrate  is  jirepared  by 

(iissolvin,g  all  the  i-ojiper  nitrate  possible 
in  water  heated  to  180  degrees.  The 
buttons  are  then  placed  in  a  tumbling 

barrel,  revolved  at  from  4  to  6  revolu- 
tions per  minute,  and  a  suflieient  amount 

of  the  copper  nitrate  solution  applied  so 
the  buttons  will  be  covered  uniformly  by 

rotation.  An  excess  of  the  copper  nitrate 
should  be  avoided  or  the  buttons  will 

tome  out  patchy  in  the  final  finish.  Af- 
ter tumbling  for  a  few  minutes  the  but- 

tons will  have  a  dark  stained  appearance. 
Remove  the  buttons  and  place  upon 

sieve  pans  made  from  iron  wire  mesh, 
then  heat  the  buttons  to  a  temperature 
of  700  or  800  degrees  in  a  closed  retort 
with  provisions  for  carrying  off  the 
smoke  fumes.  After  the  smoke  fumes 
have  all  been  eliminated  the  heating 

operation  is  finished  and  as  a  result  the 

copper  nitrate  is  converted  into  brown- 
ish black  oxide  of  copper,  which  proves 

to  be  a  permanent  finish. 

— ©   
It  is  a  whole  lot  easier  to  tell  how  a 

thin'j  ought  to  have  been  done  than  to 
tell  how  it  ought  to  be  done — and  there 
still  remains  the  difficultv  of  doing  it. 

  %   
AN  alloy  that  has  proved  very  satisfac- 

tory for  ships'  propellers  is  turbadium 
bronze.  This  material  has  a  tensile 

strength  of  about  35/42  tons  with  an 

elongation  of  14/20  per  cent,  on  a  2-in. 
test  piece,  and  it  is  not  appreciably  cor- 

roded by  seawater.  Its  composition  is, 

approximately,  copper  48  per  cent.,  zinc 
46.45,  tin  9.5,  lead  0.1,  iron  1,  aluminum 
0.2,  manganese  1.75,  nickel  2. 

  @   
The  United  States  super-dreadnought 

Tennessee  will  be  driven  by  four  al- 
ternating-current motors,  one  to  each 

propeller  shaft,  suoplied  by  current  at 
3,400  volts  from  two  13,500  horse-power 
turbo-generators.  The  motors  will  be 
wound  for  both  36  poles  and  24  poles, 

operating  on  the  former  as  squirrel-cage 
machines  and  on  the  latter  as  wound- rotor  machines. 

  ©   
To  deaden  the  noise  from  trucks  rumb- 

ling over  a  concrete  floor,  a  factory  has 
successfully  used  a  heavy  tar  paper 

liasted  to  the  floor  by  paint.  The  method 
of  application  is  as  follows:  The  floor 
to  be  protected  is  first  given  one  coating 
of  grey  cement  paint.  On  the  following 
day,  when  the  paint  is  thorourhlv  drv,  a 
second  coat  is  applied.  At  the  same  time 
one  side  of  a  five-ply  tar  paper  is  painted 
and  when  both  paper  and  floor  are  still 
wet  the  paoer  is  carefullv  laid,  wet  side 
down,  on  the  floor  and  rolled  with  either 
a  roller  or  wide  tired  truck  until  all 
si<rns  of  air  pockets  beneath  the  paper 

disappear.  The  surface  seems  to  imnrove 
with  age  and  very  effectively  reduces 

upkeep  to  an  extremely  low  cost. 



December  13,  1917. 
651 

PRODUCTION  METHODS  and  DEVICES 
A  Department  for  the  Interchange  and    Distribution  of  Shop  and  Office  Data 
and     Ideas    Evolved    from    Actual     Practical    Application    and     Experience 

SPECIAL   GRINDING     ATTACHMENT 
By  J.  H.  R. 

THE  maintenance  of  forming  cut
- 

ters for  boring  operations  has  giv- 
en many  manufacturers  consider- 

able trouble,  particularly  in  production 
of  shells,  the  machining  of  which  has  ne- 

cessitated the  use  of  large  numbers  of 
these  flat  cutters.  Much  of  the  difficulty 
e.xperienced  has  been  due  to  inability  to 
maintain  the  desired  shape  and  dimen- 

sions of  the  tool,  owing  to  the  rapid 
wear   of  the  cutting   edge. 

The  more  efficient  method  of  grinding 
boring  cutters  is  to  give  an  eccentric  or 
convex  shape  to  the  clearance  face,  as 
shown  to  the  right  of  Fig.  1.  By  this 
method  it  is  possible  to  grind  for  ample 
top  rake  and  yet  retain  a  cutting  angle 
that  will  give  sufficient  strength  and 
metal  to  resist  the  pressure  or  the  heat 
generated  by  the  cut.  It  can  be  seen 
that  the  "cutting"  qualities  of  the  tool  to 

the  spindle,  and  with  sufficient  length  to 
allow  the  longest  cutter  to  pass  the 
grinding  wheel.  The  wheel  B  is  dressed 
to  fit  the  recess  in  A  and  is  afterwards 
clamped  by  the  nut  C.  The  bearings  of 
the  lathe  upon  which  these  grinders  were 
used  were  redesigned  somewhat,  and 
the  machine  belted  to  give  a  surface 

cutting  speed  of  about  .5,000  ft.  per  mi" 
In  order  to  get  the  desired  eccentric 

clearance  on  the  cutter,  the  turret  was 
raised  equal  to  half  the  thickness  of  the 
blade,  and  one  of  the  holes  bored  to  fit 
the  shank  F,  so  that  when  the  turret 
was  returned  to  its  proper  position  the 
upper  face  G  of  the  forming  cutter  was 
in  the  same  horizontal  plane  as  the  lathe 

spindle,  but  the  center  line  D-E  of  the 
cutter  arbor  was  lower  by  half  the  thick- 

ness of  the  blade.  Locating  points  H 

were  provided  in  the  shank  to  determine 
the  proper  position  for  grinding  either 
side  of  the  cutter.  Facilities  were  also 
provided  to  swing  and  lock  the  turret  at 
a  slight  angle  to  grind  the  tapering  end 
of  the  forming  cutter. 

FIG.    1.     rLLUSTRATING   PRINCIPLE   OF   GRINDING   FLAT  BORING   CUTTERS. 

General  practice  in  grinding  this  type 
of  cutter  is  to  use  a  wheel  that  cuts  on 
its  outer  circumference,  as  shown  to  the 
left  of  Fig.  1,  leaving  the  side  with  a 
concave  appearance.  In  order  to  obtain 
sufficient  clearance  at  the  heel  of  the 
cutter  it  is  necessary  to  grind  in  such  a 
manner  that  the  actual  clearance  angle 
is  often  very  pronounced,  as  indicated 
by  the  angle  C.  If  this  clearance  was 
from  a  diametrical  point  on  the  cutter, 
the  cutting  qualities  of  the  tool  would 
not  be  greatly  affected,  but  without  top 
rake  the  point  D  has  a  scraping  rather 
than  a  cutting  tendency,  owing  to  the 
edge    being    one-half    the    width    of    the 

the  right  are  much  better  than  those  of 
the  other.  The  cutting  angles  C  and  I 
are  about  the  same  but  the  advantages 
of  the  eccentric  ground  tool  are  readily 
appreciated  by  a  glance  at  the  cutting 
edges  D  and  J. 

Application  of   Principle 

Pig.  2  illustrates  the  method  adopted 
for  grinding  shell  boring  cutters  in  a 
plant  known  to  the  writer.  Discarded 
wheels  from  a  Landis  grinding  machine 
were  utilized  for  this  purpose,  these 
wheels  having  an  interior  diameter  of 
about  5  in.  When  the  Landis  machine 
is  through   with   these   wheels   the   outer 

SAFETY-COLLAR  FOR  EXPOSED 
SHAFT  ENDS 

By  J.  Wright. 
A  VERY  suitable  protective  means  for 

preventing  workmen  from  getting  caught 
on  the  exposed  ends  of  overhead  shafting 
is  the  end  safety-collar,  shown  in  sketch. 
It  consists  of  an  inner  collar  having  two 

headless  screws  for  fastening  this  to  the 
shaft.  A  loose  fitting  outer  collar  is 

placed  over  this.  The  inner  collar  has  a 

square  groove  near  the  edge,  cut  reason- 
ably deep,  and  wide  enough  so  that  the 

two  pins  fastened  in  the  outer  collar  will 

FIG.    2.     DEVICE   FOR   APPLYING    PRINCIPLE    SHOWN    IN    FIG.    1. 

blade  above  the  center  line.  To  give 
the  proper  rake  to  this  tool  the  cutting 
angle  must  be  reduced,  and  in  doing  so 
the  effectiveness  of  the  edge  is  further 
destroyed,  owing  to  the  increased  pos- 

sibility of  chipping  or  over-heating. 

diameter  has  been  reduced  to  about  8 
in.,  so  that  they  were  readily  adapted 
for  their  new  duties.  The  fixture  for 
holding  these  wheels,  so  as  to  provide  an 
interior  grinding  surface,  consists  of  a 
box  casting  A  threaded  to  fit  the  nose  of 

SAFETY    COLLAR    FOR    EXPOSED    SHAFT ENDS 

hold  it  in  position,  while  allowing  the 
shaft  and  inner  collar  to  revolve  freely. 

The  shaft  hole  in  the  inner  collar  can 

be  made  large  enough  so  it  can  be  used  on 
shafts  of  different  diameters,  it  being  only 
necessary  to  adjust  the  screws,  and  for 

this  purpose  a  hole  is  made  in  the  outer 
collar  to  insert  a  screw-driver. 

It  is  readily  seen  that  pressure  on  the 

outer  collar  from  a  workman's  arm  or 
sleeve  will  cause  it  to  stop  instantly,  pre- 

venting damage  such  as  would  be  done  by 
the  bare  end  of  a  revolving  shaft. 
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IT  docs  not  rt'nuirt'  many  spt'ciu. 

L-hecks  for  inspootini;  mule  screw 
:;auKes.  All  dimensions  can  bo  ascur- 

tained  by  usin^  i\  micronu'tor.  The  out- 
ride or  mnjor  diumcter  can  be  lAkcn  di- 

rx'ct.  The  pitch  diiimcter  i*  taken  over 
•lie  or  three  win-s  niruin  by  usinn  a 
Micrometer.  Tho  minor  or  core  diameter 

.in  be  taken  with  a  micrometer  by  the 
.lid  of  the  attAchment  shown  in  Fij:.  22. 
Kor  verifyinir  male  screw  i;auRes  that 
have  been  put  into  use  it  is  an  advnntace 
to  have  a  final  full  thread  female  check, 

which  has.  of  course,  to  be  inspected  for 
all  the  dimen>ions  like  a  female  cau^e. 

From  practice  it  will  be  found  satisfac- 
tory to  allow  a  shrinkaire  and  lappint; 

allowance  of  .001  for  medium  and  large 

irauires  and  .OOO.""!  for  small  jniu^'es. 

("hecks    for    I'emalc    (iauKes 

It  reiiuire.-c  several  checks  to  test  a 
female  screw  iiauce  effectively.  (1) 
Check  for  minor  diameter;  (2)  check  for 

major  diameter;  (3>  check  for  pitch 
liameter:  (4)  check  for  full  thread. 
Check  for  minor  diameter. — The  minor 

diameter  can  be  measured  with  a  plain 

plue  eauee  with  two  diameters,  a  "po" 
and  a  "not  eo"  diameter.  The  "ko"  diam- 

eter is  made  the  required  size  of  the 

-•auee   and    the   "not   jro"   diameter   one- 

LIMIT     CAUCE    FDR    MINOR     DIA 

or    FEMALE    SCREW  GAUGES 

-^^  --^TURNING  Sizes 

LAPPINC  SIZES 

F'  nNlSHCD  MAJOff  Dtf  OF  FEMALE 

SCREW  GAICE. 

FIG   27 

half  thousands  over  the  required  size.  A 
lead  of  2  deg.  included  angle  is  ground 
about  M  in.  up  on  both  diameters. 

As  hardened  female  gauges  require 
lapping  out.  and  have  also  a  tendency  to 
open  out  slightly  in  hardening,  we  re- 

quire two  gauges  for  every  size,  a  turn- 
ing gauge  and  a  lapping  gauge.  It  has 

been  found  good  practice  to  allow  .001  in. 
between  the  turning  size  and  the  lapping 
.<ize  for  medium-sized  gauges. 

Fig.  27  represents  the  checks  for  th? 
minor  diameters. 

The  material  is  mild  steel,  which  is 
carbonized  hardened  and  ground. 

Example.  —  The  diameters  for  the 
checks  for  minor  diameter  for  a  female 
gauge  1.998  =  14  R.H.  are- 

Minimum  diameter  of  turning  check= 
F  — 1.28064  P  — .001  =  1.998  —.09148 
—  .001  =  1.90.5.52. 

Maximum  diameter  of  turning  check= 

•Contributed  to  a  recent  number  of  "The  En- 
srineer."      No.    3   appeared   Nov.    22. 

F    —    1.28064    P    —    .0005     r     1.998    — 
.09148  —   .0005  r      1.9rtC02. 

Minimum  diameter  of  lapping  check- 
F   —    1.28064     P  1.998  —   .09148 
1.906ri2. 

Maximum  diameter  of  lapping  checlt^- 

K  M 
EM  -I-  M  11 

d 

2  sin  25  deg. 

\  EH  — EG  r- 
d  1    . 

(      .0005 1.90702. 
1.998  — 

F    —     1.28064    P 
.09148     f    .0005 

Checks  for  major 

idiameU'r.  —  The  major 
diametor  of  a  female- 

screw  gauge  must  In- 
measured  with  a  check 
that  touches  the  radius 

only  and  is  free  every- 
where else.  The  flanks 

of  the  thread  are  cut 

with  a  sharp  pointed 
tool  with  an  included 

iing\e  of  50  deg.  and 
the  radius  is  cut  with 
a  female  master  tool. 

The  gauges  are  made 
of  mild  steel  and 

kept  soft  all  over  except  on  the 
thread,  where  the  carbon  is  left  in  so 
that  the  thread  will  be  hard. 

Fig.    28    shows     two     types     of    these 
checks,   the    principle   of    which     is     the 
same,  only  Type  1   is  for  the  larger  dia- 

meters and  Type  2  for  the  smaller  dia 
meters. 

The  hole  H  in  Type  1  is  made  to  .suit 
a  handle  shown  in  Fig.  29.  Dimension 
G  for  both  types  is  turned  under  the 
bottom  diameter  of  the  thread.  Dimen- 

sion W  is  in  both  cases  %-in.  -}-  8  P. 
These  checks  are  again  required  for 
turning  and  lapping  sizes.  Assume  F 
the  finished  major  diameter  of  the  fe- 

male screw  gauge,  then: 

For  the   turning  check — 
A  =  F  — .001  in. 

B  =  F  +  2x  — .001. 
C  =  F  — .0005. 

D  =  F  4-  2  X  —  .0005. 

For  the  lapping  check — 
A  =  F. 

B  =  F  +  2  X. 

C  =  F  +  .0005. 
D  =  F  +  2  X  +  .0005. 

The   value   of   x    is    calculated   as   fol- 

lows:— 
In  Fig.  30,  in  triangle  DEE: 
D  B  =  %  P. 
DE  = 

DB-  P 

tan  25  deg.  2  tan  25  deg. 
In  triangle  ABC: 
AC=R. 

R 

AB  =   sin  25  deg. 

DG=AB— R= 
R   R. 

sin  25  deg. 

FIG. 29 

sin  25  deg. 

EG  =  DE  — DG= 
P R 

2  tan  25  deg. -L  R. 

In  triangle  E  M  F: 
FM 

ME  =   : sin  25  deg. 

sin  25  deg. 

2  sin  25  deg. 

+  R- 

2  tan  25  deg.         sin  25  deg. 

Example. — The      diameters      for      the 
checks  for  major  diameter  for  a  female 

gauge  1.998  =-  14  R.H.  are:- Diameter  wire  d  z=  .040. 
.020 

X   -^     -)-  ,020 sin  25  deg. 

.035714  .0098 
  -I-  .0098 

tan  25  deg.  sin  25  deg. 
^  .067324  —   .063200  =  .004124. 

For  the  turning  check, 

A  =  1.998  — .001  -.=  1.997. 

B  =  1.998  +  .0082  —   .001    ===   2.0052. 
C  =  1.998  —  .0005  =  1.9975. 

D  =  1.998  -I-  .0082  —  .0005  r-:  2.0057. 
For  the  lapping  check, 

A  =  1.998=  1.998. 

B  =  1.998  -f  .0082  =  2.0062. 

C  =  1.998  -I-  .0005  -=  1.9985. 
D  =  1.998  +  .0082  -f  .0005  =  2.0067. 

FIG.  30 

The  50  deg.  sharp  pointed  tool  is 
ground  on  the  fixture  shown  in  Fig.  3 

by  using  a  packing  piece  or  a  bush  of  a 
certain  thickness  between  the  tool  and 

the  bottom  pegs.  The  thickness  of  the 
bush  or  the  packing  piece  to  obtain  a  50 

deg.  angle  is  calculated  as  follows: — In 
Fig.  31  A  B  =  .188.  The  new  angle  of 
inclination  with  the  verticil  is  65  deg. 
B  D  is  a  line  drawn  parallel  with  A  C. 
B  D  therefore  makes  an  angle  of  2  deg. 
30  min.  with  the  line  joining  the  centres 
of  the  pegs.  D  C  =  A  B.  In  triangle 
B  D  E:  D  E  =  2.624  X  sin  2  deg.  30  min. 
=  .114457.  EC  =  DC  +  DE  =  .188 
4-  .114457  =  .302457. 
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LIMIT   GAUGES     FOR     MAJOR     DIA     OF    FEMALE SCREW    GAUGES. 
CHECKS   FOR  PITCH   DIAMETER, 

TYPE    I. 

6     ,[ 

073916  P 

CAST    STEEL    FINISHED  SOFT 
FIG. 32 

FIG  2S 

The  thickness  of  the  bush  or  the  pack- 
ing piece  is  therefore  .302457  —  .188  = 

.114457. 

The  operations  on  type  1  are  as  fol- 
lows:—(1)  Cut  off.  (2)  Grind  off  tit. 

(3)  Centre  both  ends.  (4)  Turn  shank. 
(5)  Turn  diameter  thread.  (6)  Rough 

thread  (to  about  two-thirds  of  depth). 
(7)  Carbonising.  (8)  Heat  up  to  800 
deg.  and  cool  four  times  in  water.  (9) 
Anneal  in  charcoal.  (10)  Bore  hole. 
(11)  Cut  off  boss.  (12)  Face  off  one 
side  (face  to  be  smooth).  (13)  Face  off 
to  width  (dead  size,  see  operation  29). 
(14)  Turn  groove  in  middle.  (15)  Grind 
diameter  thread  maximum  side  (.0025 
over  size).  (16)  Grind  diameter  thread 
minimum  side  (.0025  over  size).  (17) 
Rough  screw  maximum  end  with  50  deg. 
sharp  pointed  tool.  (18)  Rough  screw 
minimum  end  with  50  deg.  sharp  pointed 

FIG.3I 

tool.  (19)  Finish  screw  ma.ximum  end 

with  50  deg.  sharp  pointed  tool.  (20) 
Finish  screw  minimum  end  with  50  deg. 
sharp  pointed  tool.  (21)  Radius  top 
maximum  end  (allow  one  thousandth  for 

lapping).  (22)  Radius  top  minimum  end 
(allow     one     thousandth     for     lapping). 

(23)  Mill  slot  minimum 
end.  (24)  Turn  away  part 
thread.  (25)  Burring  and 
marking.  (26)  Heat  up 
to  800  deg.  and  harden  in 
oil.  (27)  Cleaning.  (28) 
Sand  blasting.  (29)  Test 
for  shrinkage  lengthways. 
(30)  Ream  hole.  (31) 
Lap  radius. 

The  operations  on  type 
2  are:— (1)  Cut  off.  (2) 
Grind  off  tit.  (3)  Centre 
both  ends.  (4)  Turn 
knurled  end.  (5)  Knurling. 
(6)  Turn  diameter  thread. 

(7)  Rough  thread  (to  about  two-thirds 
of  depth).  (8)  Carbonising.  (9)  Heat 
up  to  800  deg.  and  cool  four  times  in 
water.  (10)  Anneal  in  charcoal.  (11) 
Drill  hole  and  countersink  (note  %  in. 
has  to  be  faced  off.  (12)  Turn  down 
middle.  (13)  Face  %  in.  off  front 

(to  dead  size,  see  operation  30). 
(14)  Turn  groove  middle.  (15)  Drill 
vent  hole  (for  hardening  purpose).  (16) 
Grind  diameter  thread  maximum  side 

(.0025  over  size).  (17)  Grind  diameter 
thread  minimum  side  (.0025  over  size). 
(18)  Rough  screw  maximum  end  with 
50  deg.  sharp  pointed  tool.  (19)  Rough 
screw  minimum  end  with  50  deg.  sharp 

pointed  tool.  (20)  Finish  screw  maxi- 
mum end  with  50  deg.  sharp  pointed 

tool.  (21)  Finish  screw  minimum  end 

with  50  deg.  sharp  pointed  tool.  (22) 
Radius  top  ma.ximum  end  (allow  .001  for 
lapping).  (23)  Radius  top  minimum  end 
(allow  .001  for  lapping).  (24)  Mill  slot 
minimum  end.  (25)  Turn  away  part 
thread.  (26)  Burring  and  marking. 
(27)  Heat  up  to  800  deg.  and  harden  in 
oil.     (28)   Cleaning.     (29)   Sand  blasting. 
(30)  Test    for     shrinkage     lengthways. 
(31)  Lap  radius. 

Check  for  Pitch  Diameter.— This 
check  must  only  touch  the  flanks  of  the 
thread,  so  there  must  not  be  a  radius  on 
the  major  diameter  and  the  root  must 
be  sharp  pointed.  It  is  cut  with  a  55 
deg.  sharp  pointed  master  tool  ground 
on  the  fixture  shown  in  Fig.  3.  As  the 
pitch  of  these  checks  must  be  absolute, 
it  is  best  to  mike  them  out  of  cast  steel 
and  to  finish   them  soft  throughout. 

Fig.  32  shows  an  enlarged  view  of  the 

shape    of   the    thread    and   the    check    it- 

self. The  diameter  over  the  three  wires 
B  is  major  diameter  of  the  female  gauge 

-(-  2  x  where  x  is  calculated  as  follows: 
For  Fig.  32: 

X       =L0  — LN. 

L  O  =  K  L  +  1/2  d. 
d 

KL  =    . 
2  sin  271/2  deg. 

d 

LO: 

+    %d. 

2  sin  271/2  deg. 
L  N  =  .8004  P. 

d 

X       =   
4-  %d 2  sin  27  Va  deg. 

.8004  P. 
A  =  major  diameter  of  female  gauge 

—  2  X  .073916  P  (see  Fig.  1). 

The  checks  are  again  divided  in  two 

types. Dimension  D  is  made  to  suit  the  han- 
dle and  the  width  C  is  made  to  suit  the 

gauge  to  be  checked.  This  cheek  must 
enter  the  female  and  be  a  good  fit  with- 

out any  slack. 
Example. — Wanted  a  check  for  pitch 

diameter  for  a  female  gauge  1.998  =  14 

R.H. Diameter  wire  =  .404. 
A     =  1.998  — .0106  =  1.9874  in. 

040 
B     =  1.998  +   1-  .040  — 

.4617486 
.11434  =  2.01028   in. 

Check  for  Full  Thread.— The  last  and 
final  check  has  a  full  thread  that  checks 

the  entire  shape.  The  distance  over  the 
three  wires  is  the  same  as  for  the  check 

for  the  pitch  diameter.  The  major  and 
minor  diameter  are  exactlv  the  same  as 

for  the  female  gauge.  It  has  to  enter 
the  female  gauge  tightly  like  the  check 
for  the  pitch  diameter. 

These  checks  are  a^-ain  divided  in  two 
types  according  to  size. 

The  hole  in  type  1  and  the  width  C 
are  the  same  as  for  the  check  for  the 

pitch   diameter. 
The  nnterial  used  is  cast  steel  and  it 

is  finished  and  used  soft. 

The  setting  of  the  55  de<?-.  master  tool 
for  cutting  upright  is  accomplished  by 
a  setting  niece,  similar  to  the  one  shown 
in  Fig.  16,  only  the  angle  in  a  section 
through  the  centre  must  be  55  deg.  and 

the   gap  is  ground  central. 
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Example.— Wanted  a  full  thread  check 
for  a  female  traUk'e,  1.998  -     U  R.H. 

OuCside  or   nuijor   diameter  l.yySO. 
Dimension  from  top  of  thread  one  .lide 

to  root  of  thread,  other  side  1  O'.iS  -- 
.04574  l.DSL'Jti. 

Dimension    over    three    .040    wires 
1.998  4-  .01228   -     2.01028. 

  «   
EFFORT  TO  lON.^KKVK    11  Kl. 

."^ri'l'I.V 

THE  U.S.  Fuel  .\dministration  i.<!  mnkint; 
■n  enerjrotic  effort  not  only  to  .stop  the 
waste  of  coal  but  to  limit  it.-;  use  as  near- 
l.y  to  necessary  purpose.s  as  the  condi- 
tion.<  of  supply  require.  .\  preat  deal  of 
co«I  is  u.«od  for  purposes  that  can  be 
easily  dispen.sed  with,  even  where  there is  not  actual  wa.ste. 

The  official  directions  .sent  out  to  prac- 
tically all  the  producers  in  the  Ka.st  and 

Middle  West  require  preference  to  be 
iriven  to  the  Government  orders,  railway 
fuel,  hou.sehold  need.s.  public  utilities. 
steel  plant.s.  coke  ovens  and  munition 
plants,  in  that  order. 
The  assumption  seems  to  be  that  al! 

of  these  may  be  adequately  supplied  if 
preference  can  be  piven  to  them  in  de- 
liwries.  Their  importance  is  obvious 
enouch.  thoufrh  in  the  case  of  household 
requirements  many  exceed  what  is  really necessary  for  health  and  comfort. 
One  of  the  sav-nps  proposed  is  to  be 

effected  bv  the  conser\ation  of  electric 
power,  which  is  developed  by  a  larire 
consumption  of  coal.  Amonir  other 
thines  it  is  proposed  that  railroads 
which  use  that  power,  as  most  local  and 
short  lines  do.  shall  I'mit  their  schedules 
and  dispense  with  extra  cars  as  far  as 
feasible.  It  is  also  proposed  that  they 
use  in  cars  less  heat  and  lisrht  derived 
from  electricity,  which  's  generated  by 
consuming  coal.  This  is  likely  to  be  ac- 
ceotable  to  operating  companies  as  it 
will  reduce  the^r  expense,  but  it  rather 
comes  in  conflict  with  some  demands,  not 
only  of  those  using  the  facilities  but  of 
local  authorities. 

With'ji  that  same  period  of  memory 
not  so  very  lone,  there  was  no  electric 
light  at  all.  Xow  it  is  squandered  on  a 
huge  scale  in  cities,  not  in  a  comfortable 

degree  of  lighting  merely,  but  '"n  extrav- 
agant illumination  of  many  kinds,  kept 

up  the  greater  part  of  long  winter 
nights. 

  ®   

BOARD  TO  HANDLE  EXPORT  STEEL 
TRAFFIC  IN  U..S. 

THE  entire  export  traffic  of  the  Eastern 
railroads  in  the  United  States  in  the 
unmanufactured  forms  of  iron  and  steel, 
except  those  articles  designed  for  use  by 
the  American  Government,  has  been 
placed  in  the  hands  of  a  newly  appointed 
committee  of  seven  railroad  presidents, 
representing  Atlantic  ports  from  Boston, 
Massachusetts,  to  Norfolk,  Va. 

These  unmanufactured  forms  include 
billets,  bars,  plates,  scrap  and  pig  iron. 
The  committee's  offices  will  adjoin those  of  the  representatives  of  the  En- 

tente   Governments    in    New    York,    who 

are  in  charge  of  purchiisc  imd  transport- 
ation of  munitions  from   this  country. 

At  an  organiiiition  meeting  in  New- 
York  the  committee  planned  to  take  over 
ultimately  all  the  overseas  traffic  of  the 

Kastern  roads,  if  the  Government  ap- 
proves. Such  trallic  will  include  other 

commodities  besides  iron  and  steel. 

George  D.  Oirden.  freight  traffic 
manager  of  the  Pennsylvania  Railroad, 

wa.s  appointed  chairman  of  the  com- 
mittee. The  committee  wiis  organized 

after  a  conference  attended  by  Pritish, 

French  and  Russian  represontalives  in- 
terested in  overseas  traffic,  ami  repre- 

sensatives  of  the  railroads'  war  board  and 
the  trunk  line  association,  together  with 
officials  of  fourteen  railroads. 

  ®   
Kl.F.l  rRICAI.I.Y-CONTROI.l.Kl) 

MorOK    POAT.S 

THE  Hritish  .\<lmirally  recently  made 
the  followini:  statement  on  the  subject 

of   electrically-controlled    motor   boats: 

The  electrically-controlled  motor  boats 
used  on  the  Belgian  coast  are  twin  petrol 
engined  vessels  partially  closed  in,  anil 
travel  at  a  high  speed.  They  carry  a 
drum  with  between  30  and  .50  miles  of 

insulated  single  core  cable,  through 
which  the  boat  is  controlled  electrically. 

The  forepart  carries  a  considerable 
charge  of  high  explosive,  probably  from 
300  lb.  to  .500  lb.  in  weight.  The  method 
of  operating  is  to  start  the  engine,  after 
which  the  crew  leave  the  boat. 

A  seaplane,  protected  by  a  stroni; 
fighting  patrol,  then  accompanies  the 
vessel  at  a  distance  of  three  to  five  miles. 

and  signals  to  the  shore  operator  the 
helm  to  give  the  vessel.  These  siicnals 

need  only  be  "starboard."  "port,"  or 
"steady."  The  boat  is  zig-zagged  while 
running;  this  may  be  either  intentional 
or  unintentional.  On  being  steered  into 

a  ship  the  charge  is  exploded  auto- 
matically. 

The  device  is  a  very  old  one.  A  boat 
similarly  controlled  was  used  in  H.M.S. 
Vernon — the  torpedo  experimental  ship 
— as  far  back  as  188.5.  The  only  new 
features  in  the  German  boats  are  petrol 

engines  and  W.T.  signals,  neither  of 
which  existed  then. 

On  November  3  the  Admiralty  an- 
nounced that  on  the  same  day  an  attack 

by  an  electricallv-controlled  high  speed 
boat  was  defeated  and  the  boat  destroy- 

ed. It  was  then  pointed  out  that  elec- 
trically-controlled craft,  whether  surface 

boats  or  torpedoes,  were  no  novelty,  and 
that  in  trials  made  in  Stokes  Bay  in 

1892  with  an  electrically-controlled  tor- 
pedo the  length  of  wire  cable  used  was 

about  4,500  yards. 

"HUSH"    SHIPS    DESCRIBED 

A.  ROUSSEAU,  the  naval  critic  of  the 

"Temps,"  who  returned  recently  to  Paris 
from  visiting  the  Grand  Fleet,  has  been 
permitted  by  the  British  Admiralty  (says 
a,  "Times"  Paris  telegram)  to  give 
French  readers  the  first  description  of 

the  famous  "hush"  boats,  about  which 
the  authorities  have  succeeded  in  main- 

taining hitherto  a  profound  secrecy. 

"We  were  passing  in  front  of  ships  of 
unusual  aspect,  specially  constructed 
craft  for  war  purposes,  when  certain  of 
these  vessels  caught  our  uttention.  espe- 

cially by  their  outline  and  dimensions. 
They  were  very  long,  with  imm<^nse 
decks  fore  and  aft.  They  appeared  to  lie 
low  on  the  water.  In  the  midillc  of  the 
vessel  rises  a  very  squat  central  castle, 

at  the  extremities  of  which  are  heavy  ar- 
tillery turrets  for  two  guns  of  biggest 

calibre. 

"The  secondary  artillery,  the  cilibre 
of  which  is  the  same  on  all  vessels  of  the 

same  type,  is  at  the  limit  of  the  average 
of  small  artillery.  The  stem  of  these 
craft  is  tai)cred  more  like  the  stem  of  a 
yacht  than  that  of  a  battleship,  and  has 
certainly  been  determined  in  order  to 
realize  very  high  speed,  and  as  a  matter 
of  fact  these  vessels  are  very  swift,  much 

faster  than  the  (leet  test  of  i)re-war 
cruisers. 

"These  craft — we  may  call  them  battle 
cruisers — are  of  two  types,  or  rather 
dimensions,  for  their  elements  of  power 

are,  we  believe,  the  same  except  as  re- 
gards protection.  These  vessels  have 

been  created  since  the  war.  Inspired  by 
the  lessons  of  the  war.  they  were  begun 

in  1915,  and  have  been  in  service  twelve 

months,  an  admirable  result  of  the  or- 
ganization of  labor  in  British  dockyards. 

"Other  vessels  of  the  kind  are  under 
construction,  their  dimensions  being  yet 
more  considerable.  We  were  received  on 
two  of  these  vessels,  and  visited  the 

fighting  quarters,  blockhouse,  look-out 
station  for  submarines,  a  turret  with  its 
enormous  guns,  which  fire  two  shells  a 
minute,  weigh  96  tons,  and  throw  a  shell 
weighing  1,947  pounds. 

"Everything  is  organized  to  have  fire 
control  in  one  and  the  same  hand  and  the 

laying  by  one  and  the  same  eye.  The 
system  invented  by  Sir  Percy  Scott  a 
few  years  ago  has  made  progress;  heavy 
artillery  and  secondary  artillery  are  no 
longer  autonomous.  Everything  acts 
under  one  and  the  same  direction.  It  is 

a  truly  remarkable  system,  and  one 
which  beyond  all  doubt  has  produced 

highly  satisfactory  results.  Its  installa- 
tions on  the  new  ships  show  that  it  has 

stood  the  test. 

"These  ships  are  capable  of  surprise 
action  against  which  the  enemy  cannot 

guard  himself,  and  their  speed  is  a  guar- 

antee against  a  torpedo;  but  neverthe- 
less they  are  fitted  with  devices  to  neu- 

tralize the  explosion  as  far  as  possible. 

They  are  proof  of  the-  confidence  of  the 
British  Navy  in  the  powerful  surface 
vessel,  capable  of  heavy  hitting,  the  only 
one  which  is  able  to  assure  mastery  of 

the  seas." 
  ®   

"THIS  is  a  queer  little  hole  of  a  country 

of  yours,  Pat,"  said  one  of  the  Fly  boys 
to  our  friend  the  other  day. 

"Begorra,  an'  as  quare  as  it  is,"  re- 
plied Pat,  "there's  wan  thing  ye  can  do 

in  it  that  ye  can't  do  in  yer  own  coun- 

try." 

"And  what  is  that?"  asked  the  draft 
evader. 

"Hide!"  replied  Pat. 
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HYDRAULIC    TEST    PRESS    FOR 
75  MM.  SHELLS 

AMONG  the  more  or  less  novel  
fea- 

tures characterizing  the  manufac- 
ture of  75  mm.  shell  now  being 

produced  for  the  United  States  Govern- 
ment is  the  internal  hydraulic  test,  and 

with  a  view  to  the  rapid  and  efficient  per- 
formance thereof  a  hydraulic  press  has 

been  specially  designed  and  is  now  being 
built  by  the  Metalwood  Mfg.  Co.,  De- 
troit. 

The  purpose  of  the  press  is  to  provide 
suitable  and  convenient  apparatus  which 
will  enable  the  shell  to  be  filled,  sealed, 
brought  up  to  pressure  and  held  there 

for  the  specified  15  seconds'  duration  of 
test.  Observing  this  requirement,  the 
press  has  a  capacity  of  over  two  shells 
per  minute,  allowing  an  average  of  1,200 

to  1,500  shells  per  10-hour  period;  the 
actual  output  varies  somewhat  with  the 
ability  of  the  operators  to  handle  the 
work  to  and  from  the  press. 

The  machine  is  so  arranged  that  it 
combines  both  direct  and  intensified  sys- 

tems of  operation  based  on  a  constant 

P'.essure  of  1,500  lbs.  per  sq.  in.  in  the 
accumulator  reserve  line.  This  is  aceom- 
plinhed  bv  having  a  suitably  propor- 

tioned intensifying  cylinder  having  a  re- 
sistance head  against  which  the  nose  of 

the  shell  is  held.  The  intensifying  cylin- 
der is  carried  in  a  cross  head,  supported 

by  two  side  frames,  while  the  small  ram 

HYDRAUI  IC    TESTING    MACHINE    FOR 
APPLYING     INTERNAL    PRESSURE 

TO   7.5   MM.   U.S.    SHELL. 

which  generates  the  intensified  pressure 
is  connected  to  the  crosshead  of  the 
lower  cylinder  which  extends  below  the 
floor  level.     The  lower  end  of  the  lower 

cylinder  is  provided 
with  a  pull-back  ram 
for  withdrawing  the 
intensifying    plunger. 

The  cross-head  re- 
ferred to  supports  en- 

tire assembly  of  cylin- 
ders, which  are  two 

turned  steel  columns 
or  tension  members. 
The  cylinder  at  the 

upper  end  of  the  col- umns clamps  the  shell 
against  the  resistance 
head  in  the  bottom  of 

the  tank  and  is  re- 
turined  by  pull-back 
springs. 

In  operating  the 

press,  the  shell  is  im- 
mersed open  end  up  to 

insure  escape  of  all  the 
air.  It  is  then  invert- 

ed and  placed  on  the 
resistance  head  and 
clamped  down  tightly 
by  the  upper  cylinder. 
The  lower  cylinder, 
which,  as  well  as  the 
upper  one,  operates 
under  1,500  lbs.  pres- 

sure, forces  the  inten- 
sifying ram  into  the 

high  pressure  cylinder, 
the  resulting  pressure 
being  communicated  to 
the  interior  of  the 

shell  through  the  re- 
sistance head  which 

seals  the  nose  and 
maintains  the  internal 

pressure  at  the  re- (|uired  amount,  viz., 
18,500  lbs.  per  sq.  in. 
for  15  seconds.  The 
lemaining  part  of  the 
test  consists  of  a  re- 

versal of  the  foregoing. 
Cast  alloy  steel  is  used  for  the  high 

pressure  cylinder,  and  a  steel  casting  for 

the  pull-back  cylinder;  the  crosshead 
carrying  the  intensifying  ram  is  a  semi- 
steel   casting,  with   bronze  bearings. 

The  press  is  piped  up  complete  for 
connecting  to  regulating  valves,  and  the 
operation  of  intensifier  and  sealing  clamp 
cylinder  are  controlled  simultaneously  by 
a  single  quick  operating  valve.  High 
and  low  pressure  gauges  are  included  in 
the  equipment. 

  @   

EXCESS     ELECTRIC     POWER     CON- 
VERTED   INTO    STEAM 

A  TYPE  of  electric  steam  generator 
which  for  some  years  past  has  been  in 
use  in  large  numbers  in  many  Italian 
works  is  illustrated  in  Figs.  1  to  5.  The 

apparatus  according  to  "Engineering," 
to  which  we  are  indebted  for  the  illustra- 

tion, is  an  invention  of  Engineer  Revel, 

FIG. 
E.XTERIOR   VIEW   OF   BATTERY   OF  ELECTRIC   STEAM 

GENERATORS 

Colonel  in  the  Italian  Army,  the  manu- 
facturing rights  being  held  by  Messrs. 

Luigi  Boselli  &  Co.,  Milan. 
The  principle  on  which  it  works  is  the 

evaporation  of  water'  into  steam  by 
means  of  the  heat  dissipated  in  over- 

coming the  resistance  of  the  water  to 
the  passage  of  an  electric  current.  As 
the  flow  of  current  depends  on,  and  var- 

ies directly  as,  the  volume  of  contained 
water  acting  as  a  conducting  medium, 

the  control  is  entirely  automatic  and  de- 
mands no  attention.  Thus  lack  of  feed 

water  would  only  result  in  a  decrease  or 

stoppage  in  the  production  of  steam  un- 
til the  supply  of  water  to  the  boiler  was 

resumed.  An  efficiency  as  high  as  98 
per  cent,  is  characteristic  of  this  type 
of  boiler  since  the  whole  of  the  heat 

generated  by  the  electrical  energy  is  ab- 
sorbed by  the  water,  the  only  loss  being 

that  caused  by  radiation  from  the  body 
of  the  apparatus. 

Alternating  current  of  from  200  volts 
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difference  between  the  hitth  tension  type 

and  the  low  tcnsiun  type  beintr  a  modi- 
rtcation  in  the  >h:iiio  of  the  electrodes  uml 
the  dimensions  of  the  ste:ini  dome.  Fii;. 

.'•  illustr:ite<  the  h:ilf  of  itn  in$t:ill:ition 
of   eii;ht    Units    tnkini;    three    phase   cur- 

iii.  the  vulve  i  is  opened,  and  a  small 
i|uantity  of  soda  solution  is  introduced 
from  the  small  receiver  e  to  jrive  a  suit 
able  conductivity  to  the  water.  When 
the  water  has  reached  the  height  of  tlie 
lower  edjce  of  the  electrodes  the  current 

rtows  throuch  the  water  and  commence.-; 

;       1 

P'f 

1 i 

A 

no.  1. FIG.    2. 

Soda&lulwn, 

FIG.  3. 

rent  at  6,000  volts,  each  apparatus  being 
capable  of  generating  405  pounds  to  450 
pounds  of  steam  per  hour. 

Figs.  1  to  4  illustrate  a  similar  ap- 
paratus designed  for  500  volts,  the  ar- 

rangement of  the  component  parts  being 
clear  from  the  explanatory  notes  accom- 

panying the  illustration.  For  starting 
the  generator  the  circuit-breaker  is  clos- 

FIG.   4. 

to  raise  steam,  the  steam  production  in- 
creasing as  the  water-level  rises,  until 

it  reaches  the  working  pressure  requir- 
ed. At  this  moment  the  regulator  f  en- 
ters into  action,  and  the  water-level  and 

hence  the  steam  production  remain  con- 
stant. In  order  to  stop  the  apparatus 

the  feed-water  valve  i  is  closed,  the 
steam  valve  b  is   closed  slowly,  and  the 

dram  valve  g  is  opened  by  acting  upon 
the  hand  lever  h  until  the  ammeter  has 
returned  to  zero. 
When  the  feed  water  leaves  u  cul- 

caieous  deposit  it  is  advisable,  every  live 
or  six  hours,  to  free  the  boiler  of  the 
sediment  deposited  at  the  bottom  of  the 
truncated  cone.  This  is  obtained,  with 

out  interrupting  the  working  of  the  ma- 
chine, by  increasing  the  water  feed  and 

by  acting  at  the  same  time  on  the  han 
die  h,  the  excess  water  washing  away 

the  sediment;  this  operation,  by  a  suit- 
able action  upon  the  valves  i  and  g,  and 

by  following  closely  the  ammeter  and 
maintaining  the  current  intensity  con- 
stint,  is  carried  out  without  changing 
the  water-level  and  without  impairing 
the  working  of  the  apparatus. 

The  Revel  generators  are  constructed 
to  work  at  any  pressure  up  to  14  at 
mospheres,  and  can  be  connected  up  at 
any  time  with  the  steam  pipes  from  the 
ordinary  steam  boilers;  owing  to  the 
rapidity  of  their  action  they  take  up  any 
excess  of  hydro-electric  energy  whicli 
nny  be  available  even  for  a  short  time. 

They  may,  in  fact,  be  considered  as  ser- 
viceable appliances  for  turning  to  ac- 

count any  superfluous  hydro-electric 
power  available,  and  as  such  they  were 
utilized  in  numerous  installations  in 
Itilv  before  the  war.  when  the  price  of 
coal  did  not  exceed  32s.  per  ton.  At  the 
present  time  they  are  also  found  to  be 
practical  and  economical,  even  in  case.-; 
whore  hydro-electricd  power  ha.s  to  be 
paid  for  at  the  rates  now  ruling. 

— ©   
GUN-METAL   FINISH 

GUN-METAL  finish  consists  in  giving 

the  surface  of  the  material  a  Ihin  coat- 
ing of  a  chemical  solution  applied  with 

a  brush  or  sponge.  After  coating,  the 

work  is  placed  in  a  steam  bath  and  main- 
tained at  a  temperature  of  100  degrees 

F.  After  a  slight  rust  appears  covering 
the  entire  surface,  the  work  is  taken 

out,  placed  in  boiling  water  for  about 
20  minutes  and  then  dried.  When  this 

is  done  a  coating  of  black  oxidp  will  ap- 

pear covering  the  surface.  The  opera- 
tion must  be  repeated  several  times, 

scratch  brushing  the  surface  between 
each  coating. 

Several  chemical  solutions  mav  be  us- 
ed to  produce  this  gun-metal  finish,  of 

which  the  following  represent  trood  prac- 
tice, according  to  Brass  World: 

Eight  parts  alcohol,  1  part  ferric 
chloride,  8  parts  water;  or  3  parts  hy- 

drochloric acid,  4  parts  nitric  acid,  2 

parts  copper  sulpha+e  and  80  narts  per- 
chloride  of  iron;  or  1  part  each  of  chlor- 

ide of  cooper  and  chloride  of  bismuth,  2 

parts  chloride  of  mercurv.  6  narts  hy- 
drni-hloric  acid  and  50  parts  of  water. 

With  all  of  the  above  methods  a  very 

thin  coating  is  formed  on  the  surface  of 
t>ie  steel.  A  process  adopted  bv  the 
French  Government  coTi<?!sts  in  annlying 
chemical  solutions  whi^h  act  on  the 
metal,  causing  a  thin  lavpr  to  change  its 
color,  the  shade  denending  unon  the 
ti'me  of  treating  and  the  temnprature. 
Tlie  exact  formula  for  the  chemical  solu- 

tions used  is  not  known. 
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IS   ENGINEERING   ABILITY   APPRECIATED    AT   ITS 
TRUE  WORTH? 

THE  extent  to  which  engineers  of  all  grades  have 

been  called  upon  to  participate  in  the  war, — not,  it  is 
true,  in  the  fighting  line  pure  and  simple,  but  in  the 

production,  supply  and  maintenance  of  all  the  gear  neces- 
sary for  the  conduct  of  operations  on  present-day  lines, — 

has  done  more  to  inform  the  world  of  its  indebtedness  to 

the  engineering  industry  than  would  have  been  accomp- 
lished in  fifty  years  of  agitation  along  constitutional  lines. 

Acknowledgement,  however,  must  be  made  to  Germany  for 

having  recognized  the  potential  and  active  value  of  en- 
gineers, and  for  having  encouraged  to  the  point  of  insist- 

ence their  education  and  training  as  part  of  the  nation's 
business.  That  their  value  as  wealth  producers  in  peace 
and  destroyers  in  war  was  also  most  fully  recognized  by 
that  nation  has  been  borne  in  upon  the  Allies  only  too  well. 

In  considering  the  engineer  as  a  factor  in  civilization, 
it  is  convenient  to  classify  his  efforts  under  three  sections 

— first,  the  pure  scientist  who  reasons  and  deduces;  sec- 
ond, the  applied  scientist  who  searches,  develops  and  dem- 

onstrates; third,  the  commercial  scientist  whose  ability 
influences  every  line  of  industrial  effort  from  making 

tacks  to  building  "tanks."  The  third  section  embraces  the 
great  bulk  of  the  profession,  yet,  except  in  the  case  of 
well-known  men  who  have  achieved  fame  as  manufacturers 
and  also  of  notable  subordinates  employed  by  them,  its 
members  are  not  brought  prominently  into  the  fierce  glare 
of  general  publicity,  while,  in  discharging  their  duties  in 

any  large  aggregation  of  employees,  their  natural  reserv- 
€dness  and  acceptance  of  conditions  as  they  are  militates 
against  a  true  recognition  of  the  real  value  of  their 
services. 

The  buoyant,  assertive  salesman,  glibly  recounting 

totals  from  his  sales  sheets,  impresses  all  with  his  indis- 
pensability  to  his  employer.  Without  him  there  would  be 
no  sales,  with  no  sales  no  money,  with  no  money  no  job. 
Therefore,  all  hail  the  salesman.  How  often  though  does 
the  real  and  primary  state  of  affairs  dawn  on  those  in 
authority  ?  That  the  truth  does  occasionally  come  home 
is  known  to  a  few  close  observers,  but  that  the  man,  who 
produces  the  wherewithal  for  the  salesman  to  juggle  with, 

gets,  on  the  average,  anything  like  the  same  thanks,  tan- 
gible or  otherwise,  is  a  very  rarq  occurrence. 

Take  a  case  in  point, — during  the  depression  before  the 

war,  a  factory  decided  to  add  a  certain  apparatus  to  their 
product,  and  like  many  others  before  them  copied,  as  a 

start,  a  competitor's  design.  Certain  defects  coupled  with 
the  prospect  of  litigation  compelled  them  to  drop  the  de- 

sign, but  the  superintendent  and  draftsman  were  "ordered" 
to  get  out  something  to  circumvent  the  competitive  article. 
In  other  words  they  had  to  invent  to  specification.  Success 

attended  their  efforts,  but  while  done  with  the  company's 
time  and  the  company's  money,  the  resulting  design  owed 
its  success  to  a  principle  far  removed  from  anything  else 
of  the  kind  and  which  would  not  have  been  thought  of  or 
successfully  developed  had  not  the  superintendent  and 

draftsman  drawn  upon  their  yeai-s  of  experience  in  other fields. 

It  is  from  this  point  onward  that  the  inadequate  recog- 
nition of  the  engineer  becomes  apparent.  Produced  in 

dull  times,  the  device  met  with  a  favorable  reception, 
entirely  merited,  and  in  actual  fact  had  a  great  influence 

on  the  company's  ability  to  weather  the  first  few  months 
of  the  war,  but  circumstances  at  the  time  were  suffici- 

ently unpropitious  to  induce  the  inventors  to  accept  the 
promise  of  a  very  moderate  sum  in  acknowledgment. 

Soon  after,  trade  improved;  every  other  munition  shop 
and  other  kinds  of  shops  as  well  found  the  device  useful, 
and  the  salesman  began  to  smile  for  the  first  time  in 
months.  At  the  end  of  the  year  a  good  fat  commission  and 

a  raise  were  his,  also  three  weeks'  vacation  till  orders  were 
caught  up  on.  The  bargain  with  the  other  parties  having 
been  made  when  times  were  dull  was  out  of  all  propor- 

tion to  the  respective  merits  of  producers  and  salesman. 
Not  only  so,  but  a  continual  harassing  for  production  to 
fill  the  orders  turned  in  by  the  aforesaid  salesman  was  the 
recoil  effect  suffered  by  the  two  engineers,  while  his  result- 

ing personal  profits  and  prestige  dwarfed  their's  com- 
pletely. 

The  unfairness  is  obvious,  yet  the  facts  are  substan- 
tially as  stated.  When  times  are  good  and  everybody  buys, 

the  salesman  is  king,  while  the  producing  engineer  is 
chased  for  deliveries.  When  times  are  dull  and  the  sales- 

man keeps  out  of  sight,  the  designer  has  to  both  worry 
over  goods  which  will  induce  sales  and  also  reduce  his 
cost  of  production.  Yet  of  the  two,  which  is  the  more 
indispensable? 

The  extent  to  which  civilization  has  rested  on  the  in- 
dustrial accomplishments  of  man,  the  degree  in  which 

science  and  industry  have  contributed  to  the  physical  wel- 
fare and  comfort  of  humanity  has  engendered,  so  gradu- 
ally as  to  be  almost  unnoticed,  a  complete  dependency  on 

the  engineer.  The  deprivation  of  numerous  essential  com- 
modities, the  excess  of  demand  over  supply,  the  search 

for  equipment  and  materials  for  new  processes,  all  these 
and  other  contributory  conditions  have  to  a  considerable 
extent  reversed  the  roles  of  salesman  and  engineer,  and  the 
man  who  can  design  and  produce  is,  for  the  first  time  in 
years,   valued   at  something   approaching  his   true  worth. 

The  chief  feature  in  future  business  will  be  the  ability 
to  deliver  the  goods.  For  years  to  come  the  salesman 
must  play  the  part  of  a  man  who  goes  out  to  look  for 
known  conditions,  not  to  produce  unsound  demand  and 
inflated  sales.  His  success  will  be  directly  dependent  on 
the  confidence  with  which  he  can  rely  on  the  producer  at 

home — if  he  knows  that  varying  conditions  will  be  met 
with  cheerful  adjustment,  that  unfair  opportunities  for 
excessive  profits  will  not  be  snatched  up  viciously  to  the 
undoubted  detriment  of  future  business,  if  he  will  realize 
that  without  the  goods  he  is  helpless,  then,  perhaps,  he 
may  reconcile  himself  to  being  placed  on  an  equal  footing, 
both  as  to  reward  and  prestige,  with  the  man  who  gives 
him  the  wherewithal  to  barter. 
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SELECTED    MARKET    QUOTATIONS 
B^mg   a   record   of    prices  current   on  raw   and  finished  material  entering 

into     the    manufacture  of    mechanical  and    general  engineermg    products. 

I'll.    IKON 

Gny    (urcr.    I'ltUbumh   132  T& 
L^ke  Sup«rlor.  chAr«oftt  Chi- 

cago       ST  &0 
Sutndani  loo  pho*..  PhUadcl* 

phu       

H«<M«  in«r.    PilUbursh       Vt  Sh 

lUule.    \'mlitt    (urnac*   U  00 
Gowmmrnt    prlc<«. 

Mnntrral  Toronto 
Ramlllon             &0  00 
VtctorU           50  00 

FINISHKU  IRON  AND  STKlil. 

P»r  Ih.  lo  Lantc  nuy»r».       C«nU 
Iron  b«r«,  b**c.  Toronto        6  2& 
StrrI    bar*,    hu*.    Torontu       h  60 
SIrcI    ban.    i    in.    to    4     In. 

ba««          6  00 
StrrI    bar*.    4    In.    and    larvcr 

ba»r          1  00 
Iron  ban.   batr.   Montmil        &  ih 
Strvl  bar*.  ba*<*,   Montreal....     b  fiO 
Rrinfi  rrin*   bar».   ba^       S  SJ 
Sltrl   ho.-p»           7  80 
KrAnrd   iron          S  50 
Norwaj  iron          II  00 
Tir»  •tecl           5  60 
Sprine   Horl           '  •* 
Band  itnl.   No.    10  zauae        6  T6 
ChrMUrrrd  floor  platr.  3   16  in.   IS  20 
Chr>4U»r«l    floor    plat*.    V«    In-   1*  •• 
Starix>It   iri»n           8  50 
B*««iT><T  railn.  h»avy.  at  mill       

St«-1    bar».    Pittsburgh        •2  90 
Tank    plat«.    Pittubunth      •3  25 
Structural    ihapM.    Pitt»bunjh  'S  00 
Steel  hoop*.    PittsburKh          3  50 

F.O.B..    Toronto    Warehous* 
St«»l  bar*          5  50 

Small   9hap«           5  "5 
F.O.B.   ChieaEo   Warehouse 

Steel    bars         4   10 
Structural    shape*         4  20 
Plate*        4  45 

•Government    price*. 

FREIGHT    RATES 

Pittsburgh   to    Followinit    Points 
Per  100  lbs. 

C.L.    L.C.L. 

Montreal      23.1  31.6 

St.  John.  N.B    35.1  45.5 

Halifax        35.1  45.5 

Toronto       18.9  22.1 

Gnelph       18.9  22.1 

London        18.9  22.1 

Windsor       18.9  22.1 

Winnipeg        64.9  85.1 

METALS 

Montreal  Toronto 

Lake    copper      $33  00  $32  00 
Electro    copper        33  00  32  00 
Castins*.    copper    ...  32  00  31  00 
Tin          78  00  80  00 
Spelter          10  50  10  50 
Lead          9  60  8  60 
Antimony          18  00  18  00 

'Aluminum        60  00  62  00 
Prices  per  100  lbs. 

PLATES 

Montreal  Toronto 

Plates.   »4   to   V-   $13  00  $12  00 

Heads        '.      13  30  12  30 Tank   plates.   3-16  in.    13   10  12  10 

WROUGHT    PIPE 

Effective   July   5,    1917. 

Black    Galvanized 
Standard  Buttweld 

Size  Per  100  feet 

H  in    $5  00  $6  50 

14   and  %   in    5  12  7  16 
H   in    6  46  8  03 
?4   in    8   17  10  29 
1  in    12  07  15  22 
IVi   in    16  33  20  59 
1%    in    19  S3  24  61 
2  in    26  27  33  12 
2H   in    42  12  62  94 
S        in    55  08  69  23 
!H   in    69  92  86  94 
4       in    82  84  103  00 

Standard   LapwrtU 

1        In    »  U  S6  71 

SH  III    U  88  64  II 
i       In    87  S8  70  76 

S'a   In*.       71  76  89  70 
4  In    86  02  106  28 

4V)    In    >«  62  121  29 
6  In   112  60  141  S4 

«        In   146  90  183  36 

7  In   HO  40  238  00 

5  L  In   100  00  260  00 

8  In   2S0  40  288  00 

»        In.    ..;   276  00  345  00 

10  L  In   266  00  S20  00 

10     In   S29  60  412  00 

PrlcM — Ontario,    Quebec    and 

.Maritime     Province* 

WKOL'iaiT    NIPPLES 

4"  and  under,   4&*;i. 

4Vj'   and  lamer.   40rc. 

4"  and  under,  running  tfjrend. 26<:t. 

Standard  couplings,  4"  and  under. 
35  Tr. 

4V'j''  and  larger,   16%. 

OLD     MATERIAL 

Dealers'    Buying    Prices. 
Montreal  Toronto 

Copper,   light      $19  00  $19  00 
Copper,  crucible   22  50  21  60 
Copper,   heavy         22  50  21  60 
Copper   wire         22  50  21   60 
No.    1    machine  com- 

position         21  00  20  50 
New   brass  cuttings,    16  00  17   00 

No.  1  brass  turnings  15  00  15  7.'» Light    brass         11   00  10  00 
Medium    brass         15  00  14  00 
Heavy    brass          16  00  16  00 
Heavy  melting  steel.   21  00  20  50 
Steel   turning         12  00  8  00 
Shell   turnings         12  00  12  00 
Boiler   plate         23  00  18  00 
Axles,  wrought  iron.   30  00  24  00 
Rails        26  00  20  50 
No.    1    machine    cast 

iron          25  00  25  00 
Malleable    scrap     ...    21   00  20  00 
Pipe,    wrought         15   00  9   00 
Car  wheels,   iron      26  00  25  00 
Steel    axles        32  00  30  00 

Mach     shop   turn'gs.      8  50  8  50 
Cast  borings      15  00  8  50 
Stove  plate        19  00  19  00 
Scrap  zinc        5   00  6  50 
Heavy   lead           6  00  7  00 
Tea  lead          5  00  5  76 
Aluminum          28  00  25  00 

BOLTS,    NUTS    AND    SCREWS 

Per  Cent. 

Carriage   bolts,    %"   and    less.      10 
Carriage   bolts   7-16    and   up.      net 
Coach   and   lag   screws           25 
Stove  bolts           55 
Plate  washers   List  plus  20 
Elevator    bolts             5 
Machine    bolts,    7-16    and    over     net 
Machine   bolts,    %    and    less..      10 
Blank  bolts          net 
Bolt    ends           net 
Machine    screws,    fl.    and    rd. 

hd..  steel          27H 
Machine    screws,     o.     and    fil. 

hd.,  steel           10 
Machine  screws,  fl.  and  rd,  hd., 

brass      add  20 
Machine  screws,  o.  and  fil.  hd., 

brass      add  25 
Nuts,   square  blank   add  $1  50 
Nuts,  square,  tapped   add     1  75 
Nuts,    hex.    blank   add     1  75 
Nuts,    hex.    tapped   add     2  00 
Copper   rivets   and    burrs,    list 

plus           30 
Burrs    only    list  plus       50 
Iron   rivets  and  burrs        15 

Boiler   rivets,   base   %-in,   and 
larger     $8  50 

Structural  rivets,   ae  above. .    8  40 

WiHti)    «crew*,    flat,    bright..  . 

WomI  ■rrrwii.  O.  «   R.,  bright 

WtH>d    screw*,    flat,    brass.  . . . 

Wood  acrew*,  O.  &  R.,  briifla., 

WiMHlscrrwn,  flat,  bronie   

WihmI  arrewii.  O.  &  U.,  bronxe 

67 '.J 

37 1 -J 
32V-i 

27'>, 

25 
MII.I.KI)     PHdlirCTS I'.r  ocnt. 

Set  screwi*      25 
En.   &  Hex.   Head  Cap  Screws..  20 

Rd.    A    I'll    Head    Cap    Screw*.,  net 
Flat    Td    But.    Hd.    Cap    Screws 

plus       net 
Fin.  &  Senii-nn.  nuts  up  to  1  in.  25 
Fin.   and   semi-fln.    nut*,   over    1 

in.,  up  U)   U.J    in    20 
Fin.  anil  semi-tin.  nuts  over  I'-j 

in.,   up  to  2   in   plus  10 
Sludn        net 

TapiT   pins       40 
Coupling  bolts,  plus      10 
Planer    head    bolts,    without    fil- 

let,  list  plus       10 
Planer    head     bolts,     with    fillet, 

list   plus    10  and       10 
Pinner   head   bolt   nuts,   same  as 

finished    nuts. 
Planer   bolt   washers       net 
Hollow    set   screws   list   plus  20 
Collar   screws   list   plus    30,  10 
Thumb   screws       20 
Thumb   nuts       6n 
Patch    bolU      add    40,    10 
Cold  pressed  nuts  to  1^   in..  . 

add  $4  50 
Cold    pressed    nuts   over    1'-.;    in. 
  add    $7   00 

BILLETS 

Per   gross   ton 
Bessemer  billets      $17   50 
Open-hearth  billets       47  50 
O.H.    sheet    bars         .11   00 
Forging    billeU          60   00 
Wire   rods         57  00 

Government  prices. 

F.O.B.    Pittsburgh. 

NAILS   AND  SPIKES 

Wire  nails   $5  50         $5  45 
Cut    nails        5  70  5  80 
Miscellaneous     wire    nails   60% 
Spikes,   %  in.  and  larger   $7  50 

Spikes,  V4  and  5-16  in      8  00 

MISCELLANEOUS 

Solder,  strictly        0  36 

Solder,   guaranteed         0  38^'^ 
Babbitt   metals      18   to   70 

Soldering  coppers,   lb      0  53 

Lead   wool,  per  lb     0  15 

Putty,     100-lb.    drums      4  75 
White  lead,   pure,  cwt   16  55 

Red  dry  lead,   100-lb.  kegs,  per 

cwt   16  25 

Glue,  English         0  38 

Tarred  slater's  paper,  roll..  0  95 
Gasoline,    per    gal.,    bulk....    0  31% 

Benzine,    per   gal.,    bulk      0  30'^ 
Pure   turpentine,   single   bbls., 

gal     0  78 

Linseed  oil,  raw,  single  bbls,  1  42 

Linseed     oil,     boiled,     single 

bbls      1   45 

Plaster  of  P^ris.  per  bbl     2  50 

Sandpaper,    B.    &   A   list   plus   20 

Emery   cloth   list  plus   33    1-3 
Borax,   crystal      15 

Sal    Soda         0  OSVi 

Sulphur,    rolls        0  05 
Sulphur,    commercial         0  O4V2 

Rosin  "D."  per  lb      0  03 

Rosin    "G."    per   lb      0  03 '/i 
Borax  crystal  and  granular. .  0  15 

Wood  alcohol,  per  gallon,.  2  15 

Whiting,    plain,   per   100   lbs.  2  20 

KOl'K    AND   PACKINGS 

l>rillitig   cables,    Manila    0  41 

Plumbers'    oakum,    per    lb....  0  00 

Packing,    square    braided    0  34 
Packing,    No.    1    lUlian    0  40 

Packing.   No.  2   Italian    0  32 

Pure    .Manila    rope    0  39 

Kritiih    Manila    Rope       OSS 

New    /.enland    Hemp    OSS 

'rransmission    rope,    Msinila...  0  45 

Cotton   Uope.   V4-in.  and  up.  .  .  0   47 

POLISHED    DRII.I.    ROD 

Discount   olT    list,    Montreal    and 

Toronto            net 

CARBON   DRILLS   AND 

REAMERS 

Per  Cent. 
S.S.  drills,  wire  size*  up  to  62     30 
S.S.  drills,   wire  sizes.   No.   63 

to    80       net 

Stnn<l:ird  drills  to  I'/j  in        30 
Stand.nrd  drills,  over   I'/j  in--.      SO 
8-fluted    drills,    plus           10 
,Iobb<'rs'    and    letter   sizes-  -  - .     20 
Bit    stock            25 
Ratchet    drills           15 
S.S.    drills    for    wood        SO 
Wood    boring    brace   drills.,.,      25 

Electricians'    bits           80 
Sockets           40 
Sleeves          40 

Taper  pin   reamers    net 
Drills   and    countersinks   

  list  plus  SO Bridge  reamers           62  Vi^ 
Centre   reamers           10 

Chucking  reamers      net 
Hand   reamers           10 

COLD    ROLLED   SHAFTING 

At  mill         list  plus   40% 

At  warehouse        list  plus  50% 

Discounta    off    new    list.      Warehouse 

price    at    Montreal    and    Toronto 

IRON    PIPE    FITTINGS 

Canadian  malleable.  A,  add  35%  ; 

B  and  C.  plus  25%  ;  cast  iron,  net: 
standard  bushings,  25% ;  headers, 

60;  flanged  unions,  5;  malleable 
bushings.  30  :  nipples,  45  ;  malleable 
lipped  unions,    40. 

SHEETS 

Montreal  Toronto 

Sheets,  black.  No.  28. $9  50  $  9  00- 
Sheets,  black.  No.  10.12  00  12  00 
Canada  plates,  dull,  52 

sheets      12  00        12  00 
Canada        plates,        all 

bright      12  60       12  60. 
Apollo  brand,    10%   oz. 

galvanized        12  25       12  09' Queen's        Head,         28 
B.W.G   U  75       10  75 

Fleur-de-Lis,    28    B.W. 
G    U  75       10  75 

Gorbai's  Best.  No.  28.12  00  10  25 
Colborne     Crown,     No. 
28    11  25       10  00 

Premier,    No.    28    U.S.  13  75         9  70 
Premier,    10%    oz   13  85       10  00 
Zinc  sheets      20  00       20  Ott 

PROOF  COIL  CHAIN. B 

Vi  in   »12  00 
5-16    in    11  60 

%    in    11   16 
7-16   in    10  90 

%   in    10  70 
9-16    in    10  70 

%    in    10  60 

%    in    10  40 

Ts    in    10  26 
1  inch       10  10 

Extra  for  B.B.  Chain    1  20 

Extra  for  B.B.B.  Chain    1  80 
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ELECTRIC  WELD  COIL 
CHAIN    B.B. 

%  in   $15  50 
3-16  in      11  70 
%   in        8  40 
5-16    in       7  40 
%   in        6  35 
7-16  in        6  35 
'^   in       6  35 
%    in        6  35 
%   in       6  35 

Prices  per   100  lbs. 

FILES    AND    RASPS. 
Per  Cent. 

Globe       50 
Vulcan       50 
P.H.  and  Imperial       50 
Niciiolson       40 
Black   Diamond       40 
J.   Barton   Smitii,   Eagle    50 
McClelland,    Globe       50 
Delta   Files       37Vj 
Disston       50 
Whitman  &  Barnes       50 

COAL   AND   COKE. 

Solvay   Foundry  Coke      
Connelsville   Foundry  Coke   
Steam    Lump    Coal      
Best   Slack      

Net  ton   f.o.b.  Toronto. 

BOILER    TUBES. 

Seam- Size,  less 
1  in   •  ,    $36  00 
1^    in        40  00 
11.4  in        43  00 
1%   in        43  00 
2  in       50  00 
214  in        53  00 
2%  in        55  00 
3  in       64  00 
3^4  in   
3V4  in       77  00 
4  in        90  00 

Prices  per  100  feet.   Montreal 
and    Toronto. 

OILS    AND    COMPOUNDS. 

Castor  oil.   per  lb   50 
Royalite.   per  gal.,  bulk      16 
Palacine          19 
Machine  oil,  per  gal     26V2 

Lap- welded 

$  . 36 

00 
36 00 
36 

00 38 00 42 

00 
50 00 58 

00 
60 

00 

75 
00 

Black   oil.    per   gal    15 

Cylinder   oil.    Capital       45'o 
Cylinder  oil.  Acme      36  Vj 
Standard     cutting     compound, 

per    lb   0  06 
Lard  oil.  per  gal   2  50 
Union      thread      cutting      oil 

antiseptic       88 

Acme  cutting  oil.   antiseptic  37 'j 
Imperial   quenching   oil    39'':. 
Petroleum  fuel  oil       12V:; 

BELTING — NO.    1    OAK 
TANNED. 

Extra       heavy,       single      and 
double      30-5  7o 

Standard       40% 
Cut  leather   lacing.   No.   1.,,.  1  95 
Leather  in  sides       1  75 

TAPES. 

Chesterman  Metallic,  50  ft   $2  00 
Lufkin   MeUllic,   603,   50   ft    2  00 
Admiral   Steel   Tape,    50   ft    2  75 
Admiral  Steel  Tape,   100  ft    4  45 
Major  Jun,   Steel  Tape,   50   ft.  3  50 
Rival  Steel  Tape,   60   ft    2  75 
Rival  Steel  Tape,    100  ft    4  45 
Reliable  Jun.  Steel  Tape,  50  ft,  3  50 

WASTE. 

White.       Cents  per  lb. 

XXX  Extra     20 
Peerless      20 
Grand       19 
Superior       19 
X  L  C  R     IS 
Atlas      18 
X  Empire     18 
Ideal       17 

X  press       16 

Colored. 

Lion      14Vi. 
Standard        13 
No.  1      13 
Popular       11% 
Keen       10  Vi; 

WOOL  PACKING. 

Arrow       25 
Ante       20 
Anvil       15 
Anchor      11 

WASHED   WIPERS. 

Select    White           12 
Mixed    colored           10 
Dark    colored           09 

This    list   subject    to    trade    discount 
for   quantity. 

RUBBER    BELTING. 

Standard        40% 
Best  grades      20  % 

ANODES. 

Nickel      50  to     .54 
Cobalt         1.75  to  2.00 
Copper      44  to      .46 
Tin      49  to     .56 
Zinc       23  to     .25 

Prices  Per  Lb. 

COPPER   PRODUCTS. 

Montreal  Toronto 

Bars.    1,2   to  2    in      55   00     53   00 
Copper  wire,  list  plus  10. 
Plain  sheets,   14  oz.,  14 

x2S    in..    14x60    in...    55   00     53  60 
Copper    sheet,     tinned, 

14x60,    14   oz   60  00     54  25 

Copper      sheet,      plan- 
ished.   14x60    base...    64   00     60  00 

Braziers',    in    sheets,    6 
X   4   base        65  00     52  00 

BRASS. 

Brass    rods,    base    1/2    in.    to    1 
in.   rod       0  55 

Brass    sheets,    8    in.    wide,    20 
oz    0  60 

Brass   tubing,    seamless    0  57 

Copper   tubing,    seamless    0  58 

PLATING   SUPPLIES. 

Polishing    wheels,    felt.  .  3  25 

Polishing     wheels,     bull- 
neck        2  00 

Emery  in  kegs,  American  07 

Pumice,  ground      06 

Emery    glue         15  to       20 

Tripoli  composition  ....  06  to  09 

Crocus  composition  ....  OS  to  10 

Emery   composition       08  to       09 

Rouge,   silver        35  to       50 
Rouge,    powder         30  to       35 Prices    Per    Lb. 

LEAD    SHEETS. 

Montreal  Toronto 

Sheete,  3  lbs.  sq.  ft.. $18  00     $18  00 
Sheets,     31,1.     lbs.     sq. 

„  "■.  •••;      18   00        18   00 
Sheets,     4     to     6     lbs 

„  \''-   "      17   50        17   50 
Cut   sheets,    i.jc   per   lb.   extra. 
Cut  sheets  to  size,   Ic  per  lb.  extra. 

PLATING  CHEMICALS. 

Acid,   boracic      j    _j5 

Acid,     hydrochloric            "05 
Acid,    hydrofluoric       14U 

Acid,  nitric    \    '/        10 Acid,   sulphuric      ,,,      I05 

Ammonia,  aqua          *08 
Ammonium  carbonate          '15 

Ammonium,    chloride           "n 
Ammonium   hydrosulphuret.  ,      !40     v Ammonium   sulphate           ]o7 

Arsenic,  white     .'.'.'.'.      ]  12 
Copper,    carbonate,    anhy...!      ̂ 35 
Copper,    sulphate      17 
Cobalt,   sulphate           [7Q 

Iron  perchloride           "20 
Lead   acetate           '  jg 
Nickel    ammonium    sulphate.      !l2 
Nickel    carbonate             35 
Nickel  sulphate        .15 
Potassium  carbonate          ̂ 75 
Potassium     sulphide     (substi- 

tute)     20 
Silver  chloride   (per  oz.)   65 
Silver  nitrate   (per  oz.)   55 
Sodium    bisulphite      10 
Sodium    carbonate    crystals..      .05 
Sodium  cyanide,  127-130%...      .41 
Sodium    hydrate      o4 
Sodium  hyposulphite,  per  100 

'bs      5,00 
Sodium  phosphate   14 
Tin  chloride      g^ 
Zinc   chloride      gQ 
Zinc  sulphate   o9 

Prices   per   lb.    unless   otherwise 
■Ut«d. 

Market  Condition  and  Tendency 
Iron   and  Steel  ShoiiiKje  Continues — Pig-lion    Unchanged.  Coke 
Scairitj/  Reduces  Out  put — Lead  and  Spelter  Prices  to  he  Fixed. 

AS  \va.^  to  be  expected,  the  oominp;  oeneral  election  i.?  having;  an 
iiii.'^ettliiijj;  effect  mi  Imsine.'^s.  In  .spite  of  thi.s.  however,  there 

Ls  considerable  activity  in  mo.st  indu.stries  althongh  the  sliortage 

di  raw  materials  is  tending  to  restrict  production.  This  is  par- 
ticularly true  of  manufacturers  using  iron  and  steel.  The  short- 

age of  iron  and  steel  is  becoming  serious,  more  especially  in  mate- 
rials imported  from  the  United  States;,  where  the  extraordinary 

industrial  activity  is  causing  an  enormous  demand  for  steel.  The 

large  tonnage  required  for  war  purposes  is  placing  the  private  con- 
sumer in  a  difiicult  position  in  regard  to  getting  supplies  for 

manufacturing  ])urposes.  This  situation  is  reflected  in  Canada 

and  is  becoming  more  acute.  There  has  liceii  no  change  in  in'ices 
of  steel  products  this  week  and  the  market  continues  firm.  Busi- 

ness in  the  steel  trade  is  quiet  and  will  likely  remain  .so  for  the 
balance  of  the  year.  The  mills  on  the  other  hand  are  very  busy 
and  continue  to  operate  at  capacity.  The  situation  in  the  pig-iron 
market  is  unchanged,  there  still  Vjeing  a  scarcity  of  basic  iron  for 
.steel-making.  The  shortage  of  coke  continues  to  cause  consider- 

able anxiety.  In  the  States  it  has  cau.sed  a  serious  reduction  in  the 
output  of  pig-iron,  and  in  turn,  of  steel.  Prices  of  non-ferrous 
metals  are  all  unchanged.  It  is  expected  that  prices  of  lead  and 
spelter  will  be  fixed  shortly  at  Wa.shington.  which  will  steady  the 
market.  Tin  continues  in  short  su])ply  although  an  effort  is 
being  made  to  relieve  the  situation. 

MONTREAL,  Que.,  Dec.  8,  1917.— 
Twice  in  as  many  weeks  has 
Canada  been  brought  face  to 

face  with  two  of  the  most  important 
factors  in  the  prosecution  of  a  war;  that 
of  the  raising  of  stupendous  sums  of 
money  and  the  devastating  character  of 
the  creations  arising  therefrom.  The 
death  and  destitution  which  has  been 

brought  to  our  very  door  through  the 
Halifax  tragedy  may  give  us  a  fuller 
realization  of  what  the  actual  condi- 

tions must  be  in  some  of  those  Euro- 
pean countries  that  have  been  overrun 

by  the  contesting  armies,  and  thereby 

encourage  us  to  "carry  on"  with  re- 
newed energy,  so  that  our  every  effort 

may  bring  us  nearer  to  an  enduring  and 
lasting  peace.  The  activities  that  are 
likely  to  follow  the  closing  of  the  loan 
are  already  in  evidence  and  in  all  pos- 

sibility business  will  receive  added  im- 

petus before  the  opening  of  the  New- Year. 

Pig  Iron 
The  supply  of  pig  iron  for  existing 

requirements  is  still  a  question  of  vital 
importance  and  conditions  show  little 

signs  of  improvement.  Recent  diffi- 
culties in  connection  with  furnace  oper- 
ation and  the  inability  to  obtain 

sufficient  raw  materials  for  maximum 

production  has  intensified  the  acute  sit- 
uation that  has  been  more  or  less 

marked  for  a  considerable  period.  The 
action  of  the  Government  in  endeavoring 
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to  relicvf  the  transportation  congestion 
80  very  pronounced  in  certain  districts 
may  soon  result  in  a  bettor  repulation 
of  the  distribution  of  materials  and  sup- 

plies: how  this  will  he  effected  is  as  yet 
problematical  but  with  the  co-operation 
of  the  railroad  companies  the  rt-sult  wiU 
Wivloubtislly  be  improved  facilities  in 
transportation. 

St«"el 

The  .steel  situation  may  In-  Miid  to  be 
nearinjr  another  milestone  in  the  uncer- 

tain developments  that  have  marked  the 

pro(rn-ss  of  events  durint;  the  past  six 
months.  The  lime  is  approachini:  when 
the  cxiH'cted  revision  of  prices  lis  previ- 

ously arranpiHl  will  receive  the  consider- 
ation of  the  American  Government,  and 

with  this  end  in  view  the  War  Industries 
Boanl  and  the  heads  of  the  copper  and 
steel  interest-<  are  expected  to  hold 
.separate  meetings  within  the  next  two 
weoks.  at  which  conditions  will  be 

tliorouphly  investicrated.  and  any  read- 
justment for  early  future  rejrulation 

will  be  determined  on.  While  it  has 
been  stated  that  the  beprinnin.ir  of  the 

year  would  probably  see  some  readjust- 
ment in  various  lines  of  steel  commodi- 

ties, the  pencral  feclinp  appears  to  be 
that,  as  the  prices  now  ruling  have 
only  been  in  effect  for  a  comparatively 
short  time,  no  chanpes  will  be  made  in 
the  immediate  future.  Some  effort  may 
be  made  to  so  retrulate  the  price  of  steel 
that  relief  may  be  eiven  to  the  domestic 
situation,  but  with  the  war  demands  ever 
on  the  increase,  this  development  can 
only  be  a  possibility,  in  view  of  the 
fact  that  every  facility  must  be  provided 
to  maintain  the  production  of  essentials 
at  the  hiphest  possible  maximum.  In 
this  connection  it  is  interesting  to  note 
that  the  American  Government  has 

taken  steps  to  study  the  industrial  sit- 
uation with  a  view  to  curtailing  such 

activities  as  are  not  directly  associated 
with  the  prosecution  of  the  war.  The 
local  situation  has  developed  no  features 

of  consequence  and  dealers  report  un- 
changed conditions  with  orices  holding 

firm  at  last  week's  quotations. 
Metals 

The  metal  trades  are  awaiting  the 
outcome  of  the  conference  that  will  take 
place  this  week  between  the  leading 
copper  interests  and  the  Government,  at 
which  meeting  the  question  of  revising 
the  price  of  copper  will  be  taken  up. 
Other  metals  are  expected  soon  to  be 
placed  under  Government  regulation, 
and  this  has  the  tendency  to  keep  the 
market  in  a  nervous  condition.  Tin  is 

the  all-absorbing  question  for  the  im- 
mediate present  as  the  market  is  com- 

pletely demoralized  and  prices  are  soar- 
ing. Spelter  is  unsettled  but  relatively 

firm.  Lead  is  quiet  with  an  easier  tone. 
Antimony  is  in  a  stronger  position  and 
aluminum   is   firm. 

Copper. — Without  known  exception, 
all  trading  in  copper  from  the  producer 
to  the  dealer  or  large  consumer  is  now- 
carried  on  under  the  regulations  im- 

posed by  the  Government,  and  as  far  as 
can  be  learned  no  transactions  of  any 
importance    are    carried    on    under    the 

comjH'lilive  basis.  Small  con.sumers  are 
now  in  a  bettor  position  to  obtain  de- 

sired supplies  owLiiK  to  the  concession 
(riven  to  the  ilealers  to  dispose  of  small 
quantities  of  metal  at  a  f>  per  cent,  com- 

mission over  U>o  fixed  price  of  2;i'ii 
cents  per  lb.  During  the  coming  week 
a  meeting  will  be  held  between  the  War 
Industries  Itoartl  and  t)\e  lending 
copper  interests  to  consider  the  question 
of  revising  the  price  now  govi-rning  the 
sale  of  copper.  Maximum  production  is 
the  es.sential  factor  at  the  present  time 
and  if  a  higher  price  would  increase  the 
available  supply  it  is  not  unlikely  that 
the  Government  may  concede  a  better 
figure  than  that  now  ruling.  War  re- 

quirements, however,  will  receive  the 
priority  consideration  even  at  the  cost 
of  lowering  the  prevailing  price  or 
maintaining  it  at  the  present  level. 
Serious  deliberation  should  nevertheless 
be  given  to  the  reiiuirements  of  those 
users  who,  though  not  directly  con- 

nected with  the  manufacture  of  war 
necessities,  are  in  dire  straights  for 
lack  of  metal.  A  better  fipuro  on  the 

open   ninrket   would   no  doubt  in<hu'0   the 

C'AN.VDIAN     (iOVERNMENT 
I'l  UCHASING  COM- 

MISSION 

The  following  gentlemen  consti- 
tute the  War  Purchasing  Commis- 
sion appointed  by  the  Canadian 

Government:  Horniidas  I.aporte, 
Montreal,  chairman;  George  F. 
(ialt.  Winnipeg;  William  P.  Gundy, 
Toronto.  Thomas  Hillier  is  secre- 

tary, and  the  Commission  head- 
quarters are  at  Ottawa. 

smelters  to  produce  more  tonnage  with- 
out materially  affecting  the  demands 

for  war  purposes.  The  local  market  is 
devoid  of  features,  and  dealers  are  quot- 

ing last  week's  price  of  lake  and  electro, 
and  32  cents  for  castings. 

Tin. — The  market  is  in  a  position  of 
extreme  nervousness  over  the  increas- 

ing shortage  of  tin  supplies,  and  the 
inability  to  obtain  reliable  information 
regarding  tin  shipments  from  abroad. 
The  situation  in  the  States  is  becoming 
very  acute  and  measures  will  soon  have 
to  be  taken  to  avoid  a  condition  fast 
approaching  a  tin  famine.  What  little 
tin  is  now  available  is  practically  con- 

trolled by  the  Government  and  this  is 
being  conserved  to  the  utmost.  The 
London  market  has  continued  to  rise  to 
a  record  high  position  but  has  shown  a 
slightly  easier  tone  during  the  past  few 
days.  An  advance  of  4  cents  per  lb. 
has  been  noted  on  the  New  York  quot- 

ations, the  nominal  price  now  asked  be- 
ing 8.5  cents  per  lb.  The  demand  on  the 

local  dealers  has  shown  an  increase  and 
prices  have  been  advanced  to  78  cents, 
this  being  6  cents  higher  than  last  week. 

Spelter. — The  situation  is  still  marked 
by  the  unrest  that  has  been  character- 

istic for  many  weeks,  owing  to  the  de- 
lay  on   the   part    of  the   Government   in 

fixing  prices  to  control  the  sale  and  dis- 
tribution of  the  metal.  While  this  un- 
certainty is  so  pronounced,  the  situation 

will  continue  to  be  more  or  less  demoral- 
ized, as  producers  arc  not  anxious  to 

operate  their  phiiits  at  ciipacity  under 
prevailing  conditions,  or  until  the  Gov 
ernment  announce  the  volume  of  their 
fu'ure  re(iiiinMnonts.  The  New  York 
market  is  (piiet  and  weak;  dealers  here 
report  a  steady  market  with  jirices  lirni 
at  \0%  cents  per  lb. 

Lend. — The  market  is  (|uiet  pending 
the  action  of  the  .American  Government 
towards  the  regulation  of  prices,  a  feat- 

ure that  is  expected  to  develop  in  the 
very  near  future.  It  is  anticijiated  that 
a  one-price-for-nll  will  he  the  basis  of 
the  regulations,  but  some  concession 
may  be  given  to  dealers  for  their  part 
in  tlie  handling  of  the  metal.  The  New 
York  market  is  being  well  maintained 
but  price  (|uotations  show  an  easier 
tone,  particularly  on  the  part  of  the  in- 

dependents. Local  lead  is  selling  at 
about  9V2  cents  per  lb.  on  a  quiet  hut 
steady  market. 

Antimony. — The  market  has  taken  on 
a  firmer  tone  and  prices  are  stronger. 
Dealers  appear  to  be  acquiring  metal 
hut  apparently  the  consumer  demand 
has  shown  little  increase.  Generally  the 
situation  is  better  with  an  undertone  of 
early  activity.  Prices  in  New  York  have 
advanced  1%  cents  during  the  week,  the 

current  price  being  L5'-4  cents  per  lb. 
The  local  market  is  a  little  more  active 
and  dealers  have  advanced  to  18  cents, 
this  quotation  being  one  cent  higher 
than  last  week. 

.Aluminum.- — The  situation  is  quiet 
but  with  a  better  undertone;  prices  are 
unchanged  and  firm  at  60  cents  per  lb. 

Machine   Tools   and    Supplies 

The  expected  revival  of  munitions 
activity  has  renewed  the  interest  in  the 
machine  tool  industry,  the  importance 
of  which  has  been  reflected  in  the  grad- 

ual increase  in  business  that  has  been 
noted  in  this  direction,  much  of  recent 
demand  being  for  eouipment  suitable  for 
shell  production.  Plants  that  have  re- 

ceived contracts  for  American  shells 

are  rapidly  being  equipped  and  manu- 
facturing operations  will  soon  be  in  full 

swing.  Inquirv  for  general  tool  equip- 
ment has  not  been  so  active  during  the 

past  week  but  the  volume  is  still  of  an 
encouraging  character.  A  feature  of 
the  present  situation  is  the  increasing 
difficulty  experienced  in  obtaining  ma- 

chinery from  the  States,  this  being  due 
to  the  abnormal  demand  for  equipment 
in  Government  plants  there,  and  those 
plants  that  are  exclusively  operating  on 
Government  work.  Even  work  on  order 

for  Canadian  buyers  mav  he  comman- 
deered for  use  in  the  States  on  the 

priority  claim  of  the  American  Govern- 
ment. These  conditions  are  expected  to 

give  considerable  impetus  to  the  pro- 
duction of  Canadian-made  tools  when 

further  orders  have  been  placed  for  ad- 
ditional shells.  A  more  stabilized  con- 

dition exists  in  the  market  for  machine 

tool  supplies,  this  no  doubt  resulting 
from  the  more  uniform  condition  prevail- 
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ing  in  the  prices  of  the  raw  and  semi- 
finished materials.  Quotations  on  sup- 

plies are,  however,  very  firm  with  the 
demands  slightly  on  the  increase. 

Scrap 

The  failure  of  the  scrap  dealers  to 

agree  regarding  the  fixing  of  a  reason- 
able price  to  govern  the  sale  of  various 

scrap  materials  is  delaying  the  action  of 
the  American  Government  in  setting 
prices  on  old  materials.  It  was  thought 
that  the  scrap  situation  would  automat- 

ically adjust  itself  to  the  conditions  that 
would  arise  from  the  fixing  of  steel  and 
metal  prices,  but  the  market  in  scrap 
has  been  in  a  very  unsettled  state  for 
the  past  two  months,  everyone  uncertain 
as  to  what  the  next  move  was  to  be.  Tin 
scrap  of  all  kinds  is  very  strong  and 
higher  prices  are  asked  but  the  general 
market  is  unchanged  with  quotation? 
uncertain  but  nominally  the  same  as  last 
week. 

Toronto 
TORONTO,  Ont.,  Dec.  11. — The  coming 

general  election  is  affecting  business  -n 
that  it  is  tending  to  create  unsettled  con- 

dition inevitable  under  the  circum- 
stances. Business  is  as  active  as  the  short- 

age of  raw  materials  will  permit,  and  in 
this  respect  there  are  no  indications  of 
improvement. 

The  unfortunate  fire  at  the  Poison  Iron 
Works  has  not  stopped  operations  in  any 
of  the  departments,  except  the  pattern 
shop.  The  most  serious  loss  was  a  large 
number  of  patterns.  About  fifty  plates 
on  a  freighter  under  construction  were 
damaged  and  will  have  to  be  replaced, 
while  the  furniture  and  rigging  for  this 
vessel  were  also  destroyed.  A  new  pat- 

tern shop  is  being  built  on  another  site. 

Steel 

There  have  been  no  developments  of 
importance  in  the  iron  and  steel  market 
during  the  week.  There  is  a  general  com- 

plaint concerning  the  shortage  which  ap- 
pears to  be  affecting  everybody  in  the 

trade,  merchant  and  consumer  alike. 
What  will  eventually  happen  is  difficult 
to  say,  but  the  situation  is  getting  more 
acute  as  time  passes.  It  is  becoming  more 
apparent  that  little  relief  may  be  looked 
for  in  regard  to  supplies  of  iron  and 
steel  from  the  United  States,  for  even  con- 

sumers in  that  country  are  experiencing 
considerable  difficulty  in  obtaining  steel 
for  purely  domestic  purposes.  This  being 
so,  consumers  in  Canada  ca^i  hardly  ex- 

pect preferential  treatment,  except  when 
the  material  is  required  for  war  pur- 

poses. The  outlook  for  the  manufactur- 
ing consumer  is  not  at  all  encouraging, 

the  demand  for  steel  for  war  purposes 

getting  heavier  all  the  time,  with  the  re- 
sult that  manufacturing  operations  will 

become  even  more  restricted  than  at 

present. 
The  Canadian  steel  companies  continue 

to  enjoy  unusual  prosperity  and  have 
plenty  of  business  on  hand.  Considerable 
of  this  business  is  for  munitions  and  other 
war  purposes;  as  a  result,  consumers  not 
engaged   upon   war   work   are   finding   it 

difficult  to  get  material  as  quickly  as  they 
would  like.  It  is  more  than  likely  that  the 
mills  will  get  further  behind  on  deliveries 
on  account  of  the  new  munition  contracts. 

There  have  been  no  price  changes  an- 
nounced during  the  week  and  the  market 

continues  firm.  Prices  of  imported  ma- 
terial have  not  undergone  any  change. 

Although  the  fixed  prices  on  semi-finished 
and  finished  steels  are  being  quoted  on  all 
new  enquiries  in  the  United  States  mar- 

ket, buyers  find  it  almost  impossible  to 
fret  any  materia!  for  prompt  delivery. 
Canadian  importers  are,  therefore,  un- 

able to  meet  the  demand  and  business  is 
suffering  in  consequence.  The  fixed  price 
schedule  comes  up  for  revision  in  Janu- 

ary, but  there  are  no  indications  that  any 
change  will  be  made  from  the  prevailing 
level.  The  continued  decline  in  new  busi- 

ness in  the  States  is  shown  in  the  further 

decrease  in  the  U.S.  Steel  Corporation  un- 
filled tonnage.  The  unfilled  orders  of  this 

Cornoration  on  November  30  last  were 
8,897.106  tons,  representing  a  decrease  of 
112.569  tons  as  compared  with  the  orders 
on  October  31. 

Pig  Iron 
The  pig  iron  market  is  quiet  and  prices 

continue  unchanged.  Foundry  irons  are 
in  fair  supply,  but  there  is  a  shortage  of 
basic  pig  iron  and,  as  a  result,  steel  mills 
have  been  importing  basic  iron  from  the 
States.  There  is  practically  no  relief  in 
the  coke  situation  which  is  causing  much 
uneasiness  among  users  of  imported  coke. 
In  the  States,  on  account  of  the  short- 

age of  coke,  it  is  feared  that  operations 
at  the  furnaces  will  be  further  restricted, 
thus  seriously  affecting  the  steel  mills. Scrap 

The  market  continues  dull  with  no  busi- 
ness to  speak  of.  Conditions  in  the  scrap 

market  are  much  the  same  as  they  have 
been  for  some  weeks.  The  scarcity  of  cast 
iron  and  steel  scrap  is  keeping  prices  firm 
for  these  materials,  but  copper,  lead  and 
zinc,  etc..  are  weak,  although  prices  are 
unchanged. 

Machine   Tools 

The  situation  in  the  machine  tool  mar- 
ket is  unchanged.  Business  continues 

good  with  prospects  of  increased  activity 
in  the  near  future.  It  is  becoming  more 
difficult  than  ever  to  obtain  machine  tools 

from  the  States,  owing  to  the  heavy  de- 
mand there.  Government  business  pre- 

dominates to  the  exclusion  of  everything 
else,  with  the  result  that  private  buyers 
have  to  wait. 

Supplies 
Business  in  machine  shop  supplies  con- 

tinues e^ood  at  firm  prices.  There  is  an 
upward  tendency  in  some  lines  on  account 
of  the  high  cost  of  raw  materials,  but  as 
a  rule  the  market  is  steadier  than  it  was 
a  few  months  ago.  Maple  Leaf  cotton 
duck  belting  has  advanced,  the  new  dis- 

count being  2.5  and  5  per  cent,  off  list,  the 
former  discount  being  2.5  and  10  per  cent, 
off.  The  principal  grades  of  crude  oil 
have  advanced  in  the  States,  ranging 
from  10c  to  25c  per  barrel,  according  to 
grade.  Pennsylvania  crude  advanced  25c 
to  $3.75  per  barrel.  Local  prices  of  gaso- 

line and  oils  have  not  changed. 

Metals 

The  situation  in  the  metal  markets  is 

the  same  as  last  week  and  prices  are  un- 
changed. There  is  no  apparent  relief 

in  the  tin  situation,  there  being  no  spot 
tin  available  and  considerable  uncertainty 
in  regaril  to  future  supplies.  The  copper 
market  is  quiet  and  situation  unchanged. 
The  pending  orders  for  shrapnel  have  not 
as  yet  produced  any  activity  in  lead  and 
antimony,  although  a  heavier  demand  for 
these  metals  is  anticipated. 

Copper. — The  copner  si^nition  is  im- 
proving, although  the  market  continues 

quiet  and  prices  unchanged.  Production 
of  copper  is  gradually  increasing  and 
prospects  are  that  there  will  be  soon  suffi- 

cient metal  to  meet  the  general  commer- 
cial demand.  Lake  and  electrolytic  are 

quoted  at  32c  and  castings  at  31c  per 

pound. 
Tin. — The  scarcity  of  tin  continues  to 

be  acute,  there  being  practically  no  spot 
metal  obtainable.  The  industry  is  anxi- 

ously watching  the  result  of  negotiations 
between  Washington  and  London,  in  the 
hope  that  existing  regulations  may  be 
modified  and  a  more  liberal  supnly  of  tin 
be  allowed  to  come  forward.  Tin  is  un- 

changed and  nominal  at  80c  per  pound. 
Spelter. — The  market  is  nuiet  and 

there  is  verv  little  demand.  It  is  expected 
that  the  U.S.  Government  prices  for 
spelter  will  be  announced  in  a  few  days. 
Local   price   10 %c   per  pound. 

Lead. — Government  prices  are  also 
expected  for  lead  in  a  few  davs  which 
should  have  the  effect  of  stabilizing  the 
market.  The  market  is  quiet  and  is  likely 
to  remain  in  this  condition?  for  balance 
of  the  year.  Lead  is  quoted  locally  at 

8%c  per  pound. 
Antimony. — The  situation  in  antimon\- 

is  unchaneed  and  the  market  is  quiet,  al- 
though nrices  are  firm  at  10c  per  pound. 

Aluminum. — The  market  is  steady 
and  quotations  unchanged  at  62c  per 

pound. Pittsburgh 
PITTSBURGH,  Pa.,  Dec.  8.— Official 

announcement  was  made  during  the  week 
by  the  Council  of  National  Defense  that 
representatives  of  the  steel  and  copper 
industries  had  been  invited  to  meet  the 
War  Industries  Board  on  Monday,  Dec. 
10  and  Friday,  Dee.  14,  in  view  of  the 
fact  that  the  price  agreements  were  upon 
the  understanding  that  the  prices  were 

subject  to  "possible  revision"  at  the 
expiration  of  four  months  in  the  case  of 

copper  and  "prior  to  Jan.  1"  in  the  case of  iron  and  steel.  Early  in  the  price 

fixing  operation  the  iron  and  steel  pro- 
ducers had  an  idea  that  the  Washington 

authorities  would  be  disposed  to  contend 
for  further  reduction  Jan.  1  or  soon 

thereafter,  but  as  costs  have  been  mount- 

ing and  manufacturing  difficulties  in- 
creasing they  have  lately  doubted 

whether  any  serious  effort  would  be 
made  to  secure  reductions.  It  is  pointed 

out  that  even  if  there  is  no  definite  de- 
sire that  a  change  be  made  in  prices  it 

is  necessary  that  some  action  be  taken 

prior  to  Jan.  1,  otherwise  the  trad'^ would  be  left  in  doubt.     The  balance  of 
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probability  is  that  next  Mornluy's  con- 
feri-nce  will  result  in  no  prico  chnnRO, 
the  uKri-t'ment  bcinc  continued  oitlior 
to  II  sp<'i-;lu'il  lUte  or  imielinitely.  As  thero 
is  sonH'  prosp«'ct  of  the  Pompreno  iron 
anil  stool  prioo  fixing  bill  bt-rominK  a 

Uw,  now  tlmt  (."onirress  is  ncnin  in 
session,  the  Wnshintrton  nuthoritios 

mi(tht  prefer  to  havo  ihe'acreement  oon- 
tinucnl  without  any  ilotinito  <lato. 

(Jronlor  S«-nri-it> 

I'lK  iron,  untinishoil  stool  ami  the  pen 
-i\\  run  of  tinishoil  steel  products  are 

still  scnr\-er.  It  is  practically  impossibK' 
to  buy  any  llossomer  or  basic  iron  in  Uii.^ 
district,  and  little  if  any  foundry  iron 
except  for  shipment  after  April  1.  In 
billets  and  sheet  bars  there  are  only 
occasional  oild  lots  available,  chiefly 
steel,  off  in  analysis,  which  must  ."seek 
a  consumer  who  can  use  the  particular 
material.  There  are  almost  unlimited 
offerinCT  of  discard  steel,  and  even  when 
the  mill  will  roll  to  sizes  desired,  even 

down  to  m-inch  billets,  there  is  only 
occasional  demand.  Such  discard  steel 
is  offered  at  the  set  prices  for  soft  steel 
or  at  a  shade  less.  In  bars,  shapes  and 
plate  there  are  scarcely  any  ofTerinps. 

Wire  products  are  in  moderately  fai'- 
supply,  as  are  sheets,  while  tubular 
(foods  are  extremely   scarce. 

Practically  all  the  trade  reports  in  the 
past  three  weeks  have  been  of  the  tenor 
that    there   has   been    such    a   preat    res- 

triction   in    the    production    of    both    pip 
iron   and   steel,  due   chiefly   to   shortape 
of   coke,   that    a    fresh    scarcity   has    re- 

sulted.    The  conclusion  was  based  larpc- 
ly  upon  theory  and   partial   information. 
The    supply    of    Connellsville    coke    has 
been  extremely   scant,  and   furnaces   de- 
pendinp  upon   the   region    have    had    to 
bank  in  many  cases  for  lonper  or  shorter 
periods.     The  amount  of  steel  consumed 
for    ordinary    commercial    purposes    has 
continued     to     decrease.       Nevertheless 

steel  has  prown  scarcer  if  anj-thinp,  and 
certainly  has  not  prown  more  plentiful. 
The    conclusion    in    most    quarters    has 
been  that  the  supply  has  been  feelinp  the 
effects  of  restricted  production.     This  is 
not  correct.     What  has  been  lost  in  pro- 

duction in  some  districts  has  been  made 
up  in  others.     Production  of  pip  iron  in 
November  was  at  a  slightly  greater  rate, 

on   an   average,  than   production    in    Oc- 
tober.    The  Pittsburgh  district  gained  a 

trifle,  the  Youngstown  district  and  some 
others  losing,  while  Chicago  made  quite 
a    gain.      The    steel    ingot    statistics    for 
November  are  not  yet  available,  but  they 
will  in  all   probability  show  an  increase, 
for  there   has   been   decreased    consump- 

tion  of  pig  iron  by  iron   foundries   and 
pig   iron   on    the   ground   has   been    well 
cleaned  up. 
The  unknown  element,  which  appar- 

ently has  confused  the  judgment  of  so 
many,  is  the  tonnage  of  war  steel  being 
produced.  There  are  various  reports  as 
to  Government  orders  placed,  mentioning 
specific  tonnages,  but  it  should  strike  one 
as  curious  that  those  who  make  these  in- 

teresting reports  never  stop  to  add  up 
the  tonnages,  nor  do  they  state  the 
period  of  time  in  which  delivery  is  to  be 

made.  The  fact  is  that  nobody  knows 
how  much  stool  per  month  the  war  is 
taking,  or  is  about  to  take.  From  the 
fact  that  the  rate  of  production  is  well 
maintained,  and  the  further  fact  th.'it  the 
commercial  consuinption  of  steel  is  con- 

stantly decreasing,  it  is  evident  that  the 
war  tonnage  has  greatly  increased. 
While  there  seemed  to  be  reason  two  or 
three  months  ago  to  conclude  that  the 

amount  of  steel  required  by  the  (lovern- 
ment  ami  its  .Mlies  for  war  purposes, 
direct  and  indirect,  would  not  be  less 
than  30  per  cent,  or  more  than  40  per 
cent,  of  the  total  production,  on  the  basis 
of  a  rate  of  proiluction  of  tinished  rolled 
steel  of  ;t:i,000,000  gross  tons  a  year,  it  is 
well  to  conclude  now  that  the  tonnage  is 
poing  to  be  greater,  if  it   is  not  already 
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riie  attention  of  metal  working 
plant  executives  is  directed  to  the 
enlargement  of  the  scope  and  use- 

fulness of  our  Market  Letter  De- 
pariment.  In  New  York  and  Pitta- 
burgh,  expert  correspondents  have 
been  engaged,  and  are  already 
furni.shing  each  week  concise  re- 

ports of  production  activities,  price 
movements,  etc,  within  the  terri- 

tory served  by  each  of  these  im- 
portant centres.  During  the  next 

few  weeks,  further  additions  will 
be  made  to  the  number  of  our 

United  .'states  correspondents,  em- 
bracing other  industrial  centres, 

and  enlarging  thereby  the  scope 
of  the  meantime  service  being  ren- 
dered. 

greater.       A  proportion   of  35   per  cent. 
would  be  one  million  tons  a  month. 

Capacity 

While  production  is  maintained,  it  is 
well  below  capacity,  because  capacity  is 
increased.  The  country  may  be  making 
steel  ingots  at  the  rate  of  more  than  44,- 
000,000  tons  a  year,  the  rate  shown  for 
October,  but  the  capacity  is  estimated  at 
.50,000,000  tons,  whereas  the  production 
of  41,400,000  tons  in  1916  represented 
very  nearly  the  entire  capacity  available 
in  that  year.  In  pig  iron,  too,  the  rate 
of  39,300,000  tons  a  year  shown  for  the 
past  few  months  is  probably  2, .500,000 
tons  short  of  what  could  be  done  if  all 
conditions  were  favorable,  particularly 
as  to  transportation. 

Better  Freight  Movement 

The  General  Operating  Committee, 
conducting  a  pooling  of  the  facilities  of 
the  railroads  east  of  Chicago  so  as  to 
produce  maximum  freight  movement, 
issued  certain  orders,  as  noted  in  last 
report,  aimed  particularly  at  clearing 
the  congestion  in  the  Pittsburgh  district. 
These  orders  have  already  borne  a  little 
fruit,  conditions  being  visibly  improved, 
though  not  much  as  yet.  The  whole 
matter  has  been  put  in  broader  form  be- 

fore Congress  by  the  report  made  last 
Wednesday  by  the  Interstalc  Coiiinierce 
Commission,  looking  to  the  Ciovernment 
taking  over  the  operation  of  all  the 
roads,  or  the  roads  being  allowed  freely 
to  form  a  penenil  pool.  The  prospect 
distinctly  is  that  there  will  be  I'ontiiiu- 
ally  improved  freight  movement,  except 
for  restrictions  imposed  by  winter  wea- 

ther (there  has  been  a  heavy  snowfall  in 
the  past  few  hours),  with  consequent 
better  movement  of  coal  and  coke  .-itid 
heavier  production  of  pig  iron  and  steel, 
also  that  there  will  be  some  large  orders 
placed  for  locomotives  and  cars,  under 
Government  priority  orders  throughout, 
as  to  the  furnishing  of  the  materials  and 
despatch  of  the  work  in  the  car  and  loco- 

motive shop.s.  In  other  words,  prospects 
are  that  there  will  be  more  steel  pro- 

duced and  still  more  war  steel  required. 
Markets  Inactive 

The  markets  have  been  quite  inactive, 
there  being  scarcely  any  material  to 
offer.  Output  is  fully  taken  up  with 
Government  orders  and  requirements  in 
commercial  steel  against  old  contracts, 
even  though  specifications  against  con- 

tracts are  as  a  rule  at  a  relatively  light 
rate.  The  set  prices  arc  being  well  ob- 

served in  the  case  of  buying  by  the  Gov- 
ernment, its  Allies,  and  the  domestic 

trade.  They  do  not  apply  to  export  sales 
of  ordinary  commercial   steel. 
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TO    RETURN   CAR.S  TO   CANADA 
U.  C.  GILLON,  Chairman  of  the  Admin- 

istration Board  of  the  Canadian  Railway 
Association  for  National  Defence;  Sir 

George  Bury,  vice-president  Canadian 
Pacific  Railway  Co.,  and  W.  M.  Neal, 
general  secretary  of  the  Association, 
were  in  New  York,  December  6,  to  have 
a  conference  with  members  of  the  Am- 

erican Railway  Association  in  an  en- 
deavor to  have  the  American  railways 

send  to  Canada  the  Canadian  cars  that 

are  now  in  the  United  States  or  an  equi- 
valent number  of  cars  owned  by  rail- 

roads in  the  United  States. 

They  pointed  out  at  the  meeting  that 
there  were  20.000  more  Canadian-owned 
cars  in  the  United  States  than  there 
are  American-owned  cars  in  Canada,  and 
that,  although  promises  have  been  made 
that  Canadian  or  American  cars  would 
be  sent  from  time  to  time,  yet  in  two 

months,  notwithstanding  several  thous- 
and American-owned  cars  have  been  sent 

to  Canada,  the  Canadian  roads  had  gain- 
ed less  than  900  cars  . 

•   ©   

ITALIAN    MARKET   FOR     PIPE    FIT- 
TINGS 

A  REPORT  from  the  United  States  Con- 
sulate at  Florence  published  in  Com- 

merce Reports  for  April  27,  1915,  stated 
that  the  Italian  market  for  pipe  fittings 
was  controlled  by  German  and  Swiss 
manufacturers  and  that  fittings  made 
by  American  manufacturers  had  been 
found   unsatisfactory. 

At  the  present  time  there  is  an  urgent 
demand  throughout  Italy  for  fittings. 
Stocks  of  German  and  Swiss  goods  have 
been    sold    out.    Great    Britain    requires 
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its  goods  for  its  own  use,  and  France 
seems  to  be  unable  to  pick  up  the 
Italian  trade.  A  good  market  is  offered 
to  American  manufacturers  if  they  will 
conform  to  local  requirements.  The 
principal  requirement  is  that  fittings 
must  have  rig-ht-hand  threading  of  Eng- 

lish standard.  Even  left-hand  thread 
might  be  used  if  of  English  standard. 
The  differences  between  English  and 
American  standard  thread  is  shown  in 

the  following  table: — 
Threads  per  inch 

Size  of  pipe,  in  inches —  English  American 
l/s         28  27 
14         19  18 
3-5         19  18 
y.         14  14 
%         14  14 
1         11  1H4 
1V4        11  llVj 
11/.             11  llMs 
1%             11  llVi 
2        11  ll'/2 
2V    11  8 
3  to  6       11  8 

These  standards  for  pipe  up  to  2V2 
inches  look  so  much  alike  that  without 

actual  counting  and  measurement  care- 
less employees  are  apt  to  get  them  mix- 
ed, with  consequent  cutting  of  threads 

or  jamming  of  fittings.  It  must  be  said, 
however,  that  this  market  is  accustomed 
to  and  wants  fittings  with  English  stan- 

dard threading.  This  is  true  of  most  of 
Europe.  American  manufacturers  who 
hope  to  compete  with  European  manu- 

facturers must  make  up  their  minds  to 
this  fact. 
The  American  practice  of  threading 

sleeves  at  each  end  does  not  obtain  here. 

Sleeves  in  Italy  carry  a  right-hand 
thread  through  their  length.  Further- 

more, this  market  uses  quantities  of 
bends,  particularly  90  deg.  bends,  which 
seem  to  be  no  longer  made  in  the  United 
States.  Before  the  war,  these  could  be 
obtained  in  any  desired  quantity  from 
German  and  Swiss  manufacturers.  At 
the  present  time  there  is  a  tremendous 
demand  for  wrought  iron  flanges,  which 
seem  to  be  unobtainable. 

With  one  or  two  exceptions,  the  ma- 
terials used  in  and  the  finish  of  Ameri- 

can fittings  are  said  to  be  markedly  in- 
ferior to  those  of  Swiss  and  German 

manufacture.  It  is  claimed  that  rough- 
iy  finished  moulds  are  used  in  castings 
and  a  poor  quality  of  iron  employed, 
with  the  result  that  the  finished  pro- 

duct has  numerous  pits  inside  and  out. 
These  cause  rough  threads  and  rust. 

Swiss  and  German  fittings  are  of  bet- 
ter material,  stronger,  and  of  lighter 

weight.  Owing  to  the  use  of  better 
moulds  in  casting,  fittings  have  smooth, 

even  surfaces.  As  to  splitting,  the  con- 
sulate has  been  told  that  they  seldom 

split,  whereas  this  is  of  frequent  occur- 
rence with  American  fittings. 

Other  complaints  of  American  fittings 
are  that  those  for  pressure  use  have  flat 
bands  instead  of  the  round  bead  wanted 

in  this  country;  and  that  reducers,  in- 
stead of  carrving  the  same  thickness  of 

metal  throughout  in  proportion  to  the 
diameter  of  the  several  openings,  carry 
the  same  outside  diameter,  which,  ac- 

cording to  Italian  taste,  makes  a  bulky, 
ugly  piece  of  work.  This  taste  requires 
a  careful  finish  and  proportion  in  ail 
metal  work.  Whether  or  not  American 
work  is  as  strong  or  stronger  is  not  the 

question.  The  point  is  that  work  must 
be  turned  out  to  suit  the  market.  Any 
American  manufacturer  willing  to  do 
this  can  get  a  hold  on  this  market  at 
the  present  time  that  will  insure  him  a 
permanent  outlet  for  his  goods. 

Fittings  and  pipes  are  not  separately 
classified  in  Italian  import  statistics  but 
are  lumped  with  other  manufactures  of 
iron.  Pipes  of  American  manufacture 
are  the  best  in  this  market  and  have 
commanded  the  trade  for  years.  If  care 
were  taken  with  fittings,  American  fit- 

tings, helped  by  the  reputation  of  Am- 
erican pipe,  would  soon  have  the  same 

enviable    position   here.   ®          ' 

THE   INVENTION   OF  THE  STEAM 
HAMMER 

NASMYTH  invented  his  huge  steam 
hammer  to  forge  the  paddle  shaft  of  the 
Great  Britain  on  Nov.  24,  1834,  but 
Brunei  recommended  the  screw  propel- 

ler after  the  trials  of  the  Archimedes  by 
Francis  P.  Smith,  and  this  upset  all  the 
arrangements  for  the  use  of  the  hammer, 
but  the  iron  trade  which  had  been  slack 
for  some  time  revived  and  Nasmyth  used 
and  patented  his  hammer  in  1842  aftei 
his  return  from  France.  The  hammer 
was  so  accurately  made  that  he  showed 
the  Lords  of  the  Admiralty  at  Devon- 
port  Dockyard,  how  a  blow  could  be  made 
so  gentle  as  to  crack  the  end  of  an  egg 
placed  in  a  wine-glass,  as  if  done  by  aii 
egg-spoon,  and  the  next  blow  so  violent 
as  to  rattle  all  the  china  in  a  home  a 

quarter  of  a  mile   distant. 

Another  of  Nasmyth's  inventions  was 
riveting  by  compression.  One  wet  win- 

try Sunday  afternoon  he  went  to  his 
workroom  to  perform  some  repairs  to  a 
small  stone  which  required  to  be  riveted, 
and  as  the  noise  of  riveting  might  be 
heard  he  solved  the  difficulty  by  using 
the  jaws  of  his  bench  vice  to  press  in  the 
hot  rivets.  This  system  of  riveting  was 
long  afterwards  patented  by  Smith  of 
Deanston,  with  William  Fairbairn  of 
Manchester.  It  is  extensively  used  in 

boilers,  girders,  and  all  other  wrought- 
iron  structures  where  sound  riveting  is 
absolutely  essential,  and  by  hydraulic 
power  a  considerable;  portion  of  iron 
shipbuilding  is  carried  out  by  the  silent; 
squeeze  system  in  place  of  hammers. 
When  Nasmyth  continued  the  silent  and 
very  effective  method  of  riveting,  he 

named    it  "The    Sunday   Rivet." 
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INDUSTRIAL  DEVELOPMENT  IN 

JAPAN 
THE  following  observations  regarding 
the  formati6n  of  industrial  companies 
in  Japan  since  the  outbreak  of  the  war 
have  been  furnished  by  E.  F.  Crow-, 
Acting  Canadian  Trade  Commissioner, 
Yokohama: 

Metals 
Although  the  iron  industry  of  Japan 

is  still  in  its  infancy,  it  gives  promise  of 
assuming  considerable  importance  in 
the  future.  Before  the  war  the  annual 
production  of  Japan  was  about  260.000 
tons  of  iron,  this  being  around  one-half 

of  its  consumption.  Since  the  war  sev- 
eral  new   companies    have    been    formed 

for  the  production  of  iron.  Six  com- 
panies with  a  combined  capital  of  40,- 

000,000  yen  have  established  new  works. 
With  regard  to  steel,  three  new  com- 

panies have  commenced  operations  and 
four  new  works  have  been  established. 
Their  total  combined  capital  is  estimat- 

ed at  5,000,000  yen.  One  company  is 
producing  steamer  shafts,  railway 
wheels,  and  tires  as  well  as  supplying 
the  home  trade.  They  have  received 
orders  from  China  and  India.  It  is  stat- 

ed that  the  intention  of  this  company 
is  to  devote  all  its  energy  to  the  export 
trade  rather  than  to   the  domestic  field. 

It  is  generally  conceded  that  the  fu- 
ture of  the  zinc  industry  of  Japan  is 

good  and  that  a  large  export  trade  is 
to  be  expected  after  the  war.  One  com- 

pany is  already  manufacturing  zinc  for 
exportation.  Japanese  zinc  ore  corn- 
tains  many  other  metals,  such  as  gold, 
silver,  and  copper  and  the  refining  of 
these  metals  is  carried  on  along  with 
the  treatment  of  the  ore.  Five  new  zinc 
companies  are  operating  six  works  for 
the  treatment  of  Japanese  zinc  ore  and 
have  a  total  combined  capital  of  7,600,- 
000  yen. 

In  March,  1916,  a  company  was  form- 
ed with  a  capital  of  1,000,000  yen  for  the 

manufacture  of  aluminum.  It  is  stated 
that  the  process  to  be  used  is  different 
from  that  in  vogue  in  Europe  and  the 
United  States.  The  alumina  is  obtained 

from  a  clay  which  is  a  product  especial- 
ly of  Japan  and  is  treated  by  an  elec- 

trolytic process. 
A  company  was  formed  in  January, 

1917,  with  a  capital  of  100,000  yen  for 
the  purpose  of  producing  sheet  lead  for 
the  use  of  chemical  industries.  Sheets 
are  being  turned  out  measuring  ten  feet 
by  four  feet  and  it  is  claimed  that  they 

are  superior  to  any  which  have  hither- 
to  been   manufactured  in  Japan. 

Metal   Goods 

A  company  which  was  first  establish- 
ed in  1913  for  the  manufacture  of  gal- 

vanized iron  sheets  and  galvanized  iron 
wire  has  increased  its  capital  from  300,- 
000  yen  to  700,000  yen.  Up  to  the  pre- 

sent its  output  has  been  confined  to  the 
home  market  but  it  intends  to  export 

its  products  later. 
Two  companies  with  a  combined  capi- 

tal of  1,500,000  yen  have  been  formed 
for  the  purpose  of  manufacturing  wire netting. 

Machinery 

For  the  manufacture  of  machinery, 
three  new  companies  with  a  combined 

capital  of  2,300,000  yen  have  been  es- 
tablished. In  addition  to  the  manufac- 

ture of  munitions,  rotary  printing  ma- 
chines, etc.,  and  gun  metal  are  also  be- 

ing manufactured. 
Electrical    Supplies    and    Accessories 
There  have  been  formed  during  the 

period  under  review  six  companies  for 
the  manufacture  of  electrical  supplies 
and  accessories,  such  as  electric  motors, 
dynamos,  switches,  lamp  bulbs,  carbon 
electrodes,  carbon  brushes,  etc.  Their 
total  combined  capital  is  4,530,000  yen 
and  they  operate  eleven  factories.  An 
improved  process  for  the  manufacture 
of  micanite  has  enabled  a  Japanese  com- 
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|>any  to  turn  out  insulators  both  for  the 
liomestic  and  export  tmde. 

Mining 

There  have  Ik-cti  or^'aniied  three  coal 
mininfT  compHnio!)  with  n  combined  capi- 

tal of  l.SDO.ono  yen.  One  company  i.-t 
also  producini;  coke  in  lar>;e  (]U:tntities. 
In  December.  lt>lti,  u  con\pany  was  forn\- 
ed  with  a  capital  of  120.000  yen  to  ex 

ploil  n  sulphur  mine.  A  special  pro- 
cess is  used  in  refinint:  the. raw  matorial. 

Note. — A  yen  enuils  approximately  M 
t«nXs  at  the  normal  rate  of  exchaniie. 

-     -,"Sl   

IK  vi»i:   i:mji  iuik.s 

THK  followinfr  trade  eni|Uiries  liavo  been 

received  by  the  l^epartment  of  Trade  and 
Commerce.  Ottawa.  Further  pnrticu- 
liirs  may  Ik-  obtained  on  application  to 
the  Department. 

1470.  Aitency. — .\  firm  of  Govern- 
ment contractor.*  in  South  .Africa  who 

are  also  contractors  for  a  number  of 
large  concerns  throuphout  the  country 
wish  to  arrance  to  act  as  ajrents  for 
Canadian  motor-cars,  tires  and  tubes 

and  motor-cycle  tires.  They  are  partic- 
ularly anxious  to  make  connections  for 

.ifter-the-war  business. 

1473.  .\cetatc  of  cobalt  and  mangan- 
ese. — .\  London  company  asks  to  be 

placed  in  touch  with  Canadian  produc- 
ers of  acetate  of  cobalt  and  of  mangan- 

ese,  who   can   offer   supplies. 

1475.  Raw  potash  felspar. — .A  Midlands 
company  asks  to  be  placed  in  communi- 

cation with  Canadian  producers  of  raw 

potash  felspar  who  are  favorably  situ- 
ated for  export  to  the  United  Kinedom. 

1482.  Wire  for  bedstead  manufactures. 

— A  firm  of  Birminsham,  Eng.,  bedstead 
manufacturers  requires  large  quantities 

of  wire  of  the  followinpr  kinds:  Copper- 
ed hook  wire;  britrht  sprinp  wire;  gal- 

vanized mat  wire;  tinned  hood  wire;  lC4 

brieht  sprin?  wire,  quality  as  the  japan- 
ned spring;  galvanized  strip.  Further 

particulars  and  samples  of  wires  may 
he  had  on  aoplication  to  Commercial  In- 

telligence Branch.  Department  of  Trade 
and  Commence    Ottawa. 

1486.  Sulphite  lye. — A  London  manu- 
facturing company  wish  to  ascertain  if 

they  can  obtain  sulphite  he,  a  by-product 
of  the  pulp  industry,  from  Canada,  and 
would  be  glad  to  hear  from  producers 

able  to  offer  regular  supplies.  Full  par- 
ticulars obtainable  at  Commercial  In- 

telligence Branch.  Department  of  Trade 

and  Commerce.  Ot*^awa. 
1488.  .Acetate  of  soda. — \  Lancashire 

firm  asks  for  names  of  Canadian  manu- 
facturers of  acetate  of  soda. 

1495.  Sulphite  (wood)  pulp. — London 
firm  ask  for  quotations  c.i.f.  Bilbao. 
Spain,  or  Genoa,  Italy,  for  100  tons  and 
1,000  tons  of  strong,  easy  bleaching  and 
bleached   sulphite    (wood)    pulp. 

1497.  Heating  Appliances,  flooring, 

etc  paints  and  oils. — An  inquirer  in 
Newfoundland  wishes  to  be  placed  in 
louch  with  Canadian  manufacturers  of 

church  and  house-heatine  appliances, 
maple  flooring  and  cedar  shingles,  paints 
and  oils. 

Knlar<;cd  Canadian  Trade  Intelligence 
Ser\ice 

I'ndcr  the  nrrnniirmf nl  mnilc  bjr  Itir  Mlnl.lrr  of  Triirie  nnd  rommrrro  wllh  Sir  K<lwnrd 

(ir»y  In  Jul.v.  1513.  Ilio  I>cliiirtiiiriil  o(  Trmlc  nml  ('ommi'rcf.  Oltiiwn.  1h  oIiW  lo  pr.nonli 

thf  follnnlnr  ll«l  »»  Iht  niorr  ImporUnt  llrilUh  (oi.iiuliili-i.  »lin»r  oiricrrn  hnvf  born  In^ 

>lrurlril  by  thf  Korrlxn  nlTlcf  lo  nnnnrr  Imiiilrln.  from  nnd  sivr  informiilUm  to  Cunndiiinn 

who    olah   10  conault    Ihcni    In    reformer   to    irndr    imilli'r«. 

t'lUl.t:     VnlpiiraUu,    llrilUh    Coniul   Gvliurul. 

i'Ol.i>M|i|.\     llu.:uu,     lir.iuh     <,ui»u      ^<.a- 
wral. 

KOr.\lH)lt     Quito.    Dritlah    Consul    Gi-nornl. 
(■uiiytiull,    British   Consul. 

KOYPT     AWxundrU.     British     Consul     G«n- 
rml. 

KRANCE     llnvrc.     Briliah     Consul     Grm'r.il. 
Mnrsrilln*.    British   Consul   Grnoral.. 

INDIA     Ciilcultn.    Diroctor-Crt'nfnil    of    Com- 
mcrcinl    IntpIliKcncc. 

ITALY — G«non.       ItrittHh       Consul      Gcncrnl. 
.Miliin.  British  Consul. 

MKXIOO     Mexico.     British    Consul    Ronrrnl. 

NbrrHEKLANDS— Amsterdam.    British    Con- 
.tul. 

r.\N;\MA  Colon.  ilritii.h  Consul.  I'aniinin. 
British    VIcc-Consul 

I'EUU      Limn.    British    Vioi-Consul. 

PORTUGAL.— Lisbon.    British    Consul. 

RUSSIA-  Moscow.  British  Consul  General 

retroirnid.  British  Consul.  Vladivos- 
lock.  British  Consul.  Odessn.  British 
Consul   General. 

SPAIN  Barcelona.  British  Consul  Gen- 
Mailrid,     British     Consul. 

SWEDKN     Stocliholm.    British    Consul. 

SWri/.ERLAND- Geneva.    British    Consul. 

UKt'OUAY— Monte  Video.  British  Viee- 
Consul. 

VENEZUELA -Caracas.   British   Vicc-Consul. 

BRAZIL  Bnhia.  British  Consul.  Rio  de 
.laneira.    British    Consul    General. 

Canadian  Commercial  Intelligence 
Service 

Tbr  Department  of  Trade  and  Commerce  invites  correspondence  from  Canadian  ex- 

porters or  importers  upon  all  trade  matters.  Canadian  Trade  Commissioners  and  Com- 
mercial Ajjents  should  be  kept  supplied  with  cataloEues.  price  lists.  dLscount  rates,  etc.^ 

and  the  names  and  addre*»ses  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— B.  S.  Webb.  Acting  Canadian  Trade  Commissioner,  Reconquista. 
No.    46.    Buenos    Aires.      Cable   address,    Canadian. 

AUSTRALIA     D,   H.    Ross.   Stock   Exchanite   BuildinK,    Melbourne.     Cable   address,    Canadian. 

BRITISH  WEST  INDIES-  E.  H.  S.  I'lood.  BndKetown.  Barbadocs,  agent  also  for  the  Ber- 
mudas   and    British    Guiana.      Cable    address.    Canadian. 

CHINA     .1.    W.    Ross.    13   NankinK   Road.    Shanifhai.      Cable   address.   Caneoma. 

CUBA— Acting  Cnnpdinn  Trade  Commissioner.  Lonja  del  Commerci,  Apartado  1290.  Havana. 
Cable    address.    Cantracom. 

KRANCE -Phillioe  Rcy.  Commissioner  General.  17  and  19  Boulevard  des  Capucines.  Paris. 
Cable  address.   Stadacona. 

ITALY— W.    Me.    Clarke,   c  o   H.   M.   Consul.   Milan. 

JAPAN-E.  F.  Crowe.  Acting  Canadian  Trade  Commissioner.  P.  O.  Box  109.  Yokohama. 
Cable  address.  Canadian. 

HOLLAND— Ph.  Geleerd.  Acting  Canadian  Trade  Commissioner.  Zuidblaak.  26.  Rotterdam. 
Cable  address.    Watermill. 

RUSSI.A- C.  F.  Just,  Canadian  Government  Commercial  Aecnt.  Alexandrinskaia.  Plosch 

9.  Petrotrrsd.  L.  D.  Wileress,  Canadian  Government  Commercial  Agent.  Bukhgolia 
Ulitza  No.   4.  Omsk.  Siberia. 

NEWFOUNDLAND— W.  W.  Nicholson.  Bank  of  Montreal  Building,  Water  Street,  St.  John's Cable  address,  Canadian. 

NEW  ZE.M.AND- W.  A.  Beddoe.  Union  Buildings,  Customs  Street.  Auckland.  Cable  ad- dress,   Canadian. 

SOUTH  AFRICA — W.  J.  Egan.  Norwich  Union  Buildings,  Cape  Town.  Cable  address. 
Cantracom. 

UNITED  KINGDOM— Harrison  Watson.  73  B.isinghall  Street.  London.  E.C.2,  England. 

Cable  address.  Sleighing,  London.  N.  D.  Johnston.  Sun  Building.  Clare  Street.  Bristol. 

Cable  address.  Canadinn.  J.  E.  Ray.  Central  House.  BirminKh.-<m.  Cnhle  addres
,^. 

Canadian.  J.  Forsyth  Smith.  31  North  John  Street.  Liverpool.  Cable  sddress.  Cantr
a- 

com F  A  C.  Bickerdike.  4  St.  Anne's  Siuare.  Manchester.  Cable  address.  Cantra- 

com. J.  Forsyth  Smith.  Acting  Canadian  Trade  Commissioner.  87  Union  Street. 

Glasgow,   Scotland.      Cable  address,   Cantracom. 

CANADIAN   COMMERCIAL   AGENTS. 

AUSTRALIA— B.   Miliin.   Royal    Exchange    Building.   Sydney,   N.S.W. 

BRITISH   WTIST  INDIES— Edgar  Tripp,   Port  of  Spain.  Trinidad.     Cable  address. 
 Canadian. 

R.   H.   Curry.  Nassau.   Bahamas. 

NORWAY    AND    DENMARK— C.    E.    Sontum,    Grubbegd    No.    4    Christiania.    Norway.      Cable 

address.    Sontums. 

SPAIN— J.   F.   Roberts.   Hotel   Coatro  Naciones,   Barcelona. 

CANADIAN    HIGH   COMMISSIONER'S    OFFICE. 

UNITED  KINGDOM— W.  L.  Griffith.  Secretary.  17  Victoria  Street.  London,  S.W..
  England. 

Cable  address.   Dominion,   London. 
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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 
Thorold,  Cflt, — A  hydro-electric  by- 

law will  be  submitted  to  the  ratepayers. 
Calgary,  Alta. — The  Calgary  Rolling 

Mills  are  building  an  addition  to  their 
plant. 
Owen  Soimd,  Ont. — It  is  understood 

that  J.  H.  Cole  has  selected  a  site  for  the 
proposed  screw  factory. 
Toronto,  Ont. — A  building  permit  has 

been  issued  to  the  Canada  Metal  Co.,  for 
a  factory  addition  at  17  Fraser  Ave.,  to 
cost  $2,000. 

Chatham,  Ont.— The  T.  H.  Taylor  Co. 
is  in  the  market  for  a  complete  outfit  of 
Jones  under  feed  stokers,  and  for  two 
boiler  installations,  including  engines 
and  fans,  etc. 

Toronto,  Ont. — A  building  permit  has 
been  issued  by  the  City  Architect  to  the 
Liquid  Air  Society  to  erect  a  one  storey 
tile  and  steel  addition  to  their  factory 
at  18  Boler  street.  The  cost  will  be 
$2,600. 

Toronto,  Ont.— The  Hydro-Electric 
Commission  propose  making  extensions 

to  the  Ontario  Power  Co's.  plant  at 
Niagara  Falls,  so  that  by  July  next  some 

25,000  extra  horse-power  will  be  avail- 
able and  another  20,000  a  month  or  so 

later.  The  cost  is  estimated  at  $1,000,- 
000. 

Toronto,  Ont. — Fire  on  Friday  evening 

destroyed  the  pattern  shop  and  pattern 
storage,  and  also  damaged  one  end  of 

the  plate  shop  at  Poison  Iron  Works. 
A  large  number  of  valuable  patterns 

were  destroyed  and  a  freighter  which 

was  under  construction  was  damao-ed. 
The  loss  is  estimated  at  about  $200,000, 

which  is  covered  by  insurance.  The 

company  have  already  .started  building 
a  nevf  pattern  shop. 

dry  kiln  on  the  west  side  of  Shaw 
street,  near  Strachan  avenue  and  King 
street,  to   cost  $.5,000. 

GENERAL 
Winnipeg,  Man.— The  Prest-O-Lite  Co. 

will  bnild  a  factory  at  St.  Boniface,  to 
cost  $10,000. 

Oshawa,  Ont.— A  shoe  factory  may  be 

established  here  if  satisfactory  arrange- 
ments can  be  made  with  the  council  by 

the  company  interested  in  the  project. 

Sault  Ste.  Marie,  Ont.— Fire  on  Dec. 

?,  of  unknown  oricin  caused  a  loss  of 

several  thousand  dollars  to  the  Standard 

Chemical  Co.  i^innt.  The  loss  in  the  lat- 
ter fire  was  $7,000. 

Orangeville.  Ont. — It  is  renorted  that 

the  local  cement  plant,  which  has  been 

idle  for  four  years,  has  been  sold  to  a 

Kingston  concprn  who  propose  manufac- 
turinT  a  fertilizer. 

Toronto.  Ont.  —  The  Massey-Harris 

Co.  have  taken  out  a  permit  to  build  a 

MUNICIPAL 
Lumsden,  Sask. — The  Town  Council 

will  appropriate  $7,000  to  acquire  the 
plant  and  equipment  of  the  local  electric 
light  and  power  company. 

Whitby,  Ont. — The  by-law  granting  a 
loan  of  $25,000  to  the  United  Rubber 
Mfg.  &  Reclaimin,g  was  passed  by  the 
ratepayers  by  a  large  majority. 

Gait,  Ont. —  The  City  Council  have 
passed  two  by-laws,  one  to  pay  $45,000 
on  extensions  to  the  hydro-electric  sys- 

tem and  another  to  extend  the  water- 
works system  at  a  cost  of  $18,558. 

Sherbrooke,  Que. — The  city  attorney 
has  been  instructed  to  prepare  a  by-law 
authorizing  the  city  to  issue  debentures 
to  the  amount  of  $150,000.  This  sum 
is  made  up  as  follows:  New  power  dam, 
accessories,  generators  and  turbines,  on 
Frontenac  street,  $116,000;  turbines, 

transformers,  regulators,  tools  and  ap- 
paraf^vis  at  Rock  Forest  power  station, 

$34,000. 
Toronto,  Ont. — Works  Commissioner 

Harris  has  recommended  that  the  Board 
of  Control  instal  air  chambers  at  the 
main  waterworks  pumping  station.  He 
explained  that  the  air  chambers  were 
needed  to  safeguard  the  works  from  dam- 

age to  the  machinery  in  case  of  any  tem- 
porary suspension  of  the  Hvdro  service 

which  might  occur.  Commissioner 
Harris  estimated  that  the  work  would 

cost  about  $50,000.  He  was  authorized 
to  receive  tenders  for  the  work. 

Montreal,  Que.  —  The  Canadian  Ma- 
chine Co.,  who  contemplate  building  a 

factory  at  Maisonneuve,  have  asked  the 

city  council  for  a  guarantee  of  $250,000 
debentures.  The  council  stated  that  no 

action  could  be  taken  on  this  matter  un- 
til it  was  known  how  much  the  company 

would  invest,  and  that  the  company 

would  have  to  conform  to  the  city  bv- 
law  in  the  matter  of  securing  aid.  It 

was  stated  that  the  company  had  fac- 
tories at  Nashua,  N.H.,  and  Boston, 

Mass. 

BUILDINGS 
Toronto,  Ont.— Citv  Architect  Pearse 

has  granted  a  building  permit  to  the 

Bank  of  Hamilton  to  erect  a  three-storey 
brick  bank  building  at  341  Yonge  street 
at  a  cost  of  $4,000. 

Toronto,  Ont. — Permission  has  been 

granted  the  T.  Eaton  Co.  to  erect  a  one- 
storev  brick  delivery  building,  to  cost 

$45,000.  at  the  corner  of  Coxwell  avpnue 

and  t'^e  G.T.R.  rio-ht  of  way.  Building- 

operations  have  already  been  commenced. 

PERSONAL 
L.  W.  Adam  of  Bethlehem,  Pa.,  has 

been  appointed  to  the  position  of  General 
Superintendent  of  the  Nova  Scotia  Steel 
&  Coal  Co's.  plant  at  Trenton,  N.S.  Mr. 
Adam  will  i-eside  at  New  Glasgow,  N.S. 

Lawrence  Russel,  who  for  several  years 

has  been  sales  manager  of  the  Arm- 

strong, Whitworth  Co.  of  C'lmda,  Mon- 
treal has  been  appointed  assistant  gen- 

eral manager  of  the  company. 
Herbert  Johnston  of  the  sales  staff  of 

the  Armstrong,  Whitworth  Co.,  Montreal, 
has  been  appointed  city  sales  manager, 
to  succeed  L.  Russel,  recently  appointed 
assistant  general  manager. 

John  Ross,  general  superintendent  of 
the  mill  of  the  Abitibi  Power  &  Paper 
Co.  at  Iroquois  Falls,  Ont.,  was  caught 
in  the  transmission  and  instantly  killed 

recently.  Mr.  Ross  was  one  of  the  hi.gh- 
est  paid  paper  experts  in  America  and 
had  been  emnloyed  at  the  Abitibi  about 
one  year.  He  was  forty-two  years  of 

age. 
Capt.  Arthur  J.  Latornell,  B.A.Sc,  at 

one  time  city  engineer  of  Edmonton. 
Alta.,  has  died  of  wounds  received  in 
action  in  France.  Capt.  Latornell,  a 

Huguenot  by  descent,  was  bom  in  Mea- 
ford,  Ont.  After  graduating  with  hon- 

ors in  civil  engineering.  Cant.  Latornell 
became  city  engineer  of  Edmonton,  an 
appointment  which  he  gave  up  early  in 

1916  to  qualify  for  an  overseas  commis- sion. 

Henry  J.  Fuller,  president  of  the  Can- 
adian Fairbanks-Morse  Co.,  has  been 

elected  president  of  E.  &  T.  Fairbanks 

&  Co.,  of  St.  Johnsburv,  Vt.  The  elec- 
tion of  Mr.  Fuller  to  this  office  will  unite 

more  closely  the  Canadian  and  Ameri- 
can organization.  Mr.  Fu'ier  is  a'so  a 

director  of  the  CanafHan  Bink  of  Com- 
merce, the  National  Trust  Co.  and  other 

industrial  concems  in  the  Dominion.  Al- 
tho\igh  bom  in  St.  Johnsburv.  Vt.,  Mr. 
Fuller  came  to  Montreal  in  1897,  two 

years  after  completing  his  education  at 

Worcester  Polytechnic  Institute,  and 
established  a  branch  of  the  Fairbanks 

Co.,  which  later  developed  into  the  Can- 
adian Fairbanks-Morse  Co.,  of  which  he 

is  now  the  chief  executive. 

TRADE  GOSSIP 
Aikenhead    Hardware.    Ltd.,    av    now 

distributors  for  Canada  of  the  Simplex 
two-sneed  chain  hoists  manufactured  by 

J.  G.  Speidel,  Reading,  Pa. 

November  Fire  Lo^.s— T>ie  "Monetary 

Times"  estimate  of  Pav^ida's  fire  loss 

during  November  is  $959,059,  as  compar- 
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ed  with  the  OctolkT  loss  of  $704,605  ond 

$V)2.>.L';>5  for  NovcmltiT  of  last  year. 

I'.S.  Steel  lorp.  rntillea  OrderH.— 
Unfilled  onlors  of  the  I'luteil  ."^t^tes 
Steel  Corporation  on  Nov.  .'10  last  were 
8.8:i7,106  tons  aeeordini;  to  the  monthly 
statement  iiisueil  last  Monday,  This  is 
a  dernfase  of  112,569  tons  eomp;ir»'il  with 
the  orders  on  October  ;il. 

Japan  Needs  Steel  Pl«l«>«. — Japan  can- 
not continue  much  longer  to  aid  the  Kn- 

tcnte  .\llies  with  shippinfr  unless  per- 
mitted to  import  steel  plates  from  Uie 

United  States.  Haron  Aletrata.  head  of 
the  special  Japanese  finance  commission, 

said  at  a  ilinner  driven  hy  Japanese  bnnk- 
cds  in  New  York  recently. 

Firm  C'hanRe.o  Hack  to  Old  Name. — 
The  directors  of  the  InternHtionul  Kn- 
(rineerinjT  Works.  Ltd.,  .\mherst.  N.S., 
have  decided  to  chantre  the  name  of  the 
concern  to  Kobb  Kntrineerinir  Works,  the 
former  title.  A  meeting  of  shareholders 
will  be  held  in  Montreal  on  Dec.  10  to 

confirm  this  arrangement. 

First  Train  Over  Quebec  BridRe.— The 
first  froiirht  train  crossed  the  Quebec 
Bridpe  on  Pec  ̂ ,  composed  of  eighteen 
cars.  The  total  weifrht  of  the  train  was 
1,245  tons  and  it  was  just  the  IcnRth  of 
the  central  span.  When  the  full  weiffht 

of  the  train,  was  on  the  span  the  deflec- 

tion of  the  structure  was  only  't  16  inch. 
S.S.  Turbinia  for  Overseas.  —  The 

steamer  Turbinia  has  been  sold  at  a 

reported  price  of  $r!00,000  and  is  now 
beinp  overhauled  in  preparation  for 
trans-.\tlantic  ser\Mce.  She  was  the 
first  steamer  of  the  turbine  type  to  be 
operated  on  the  Canadian  lakes,  a.iJ  was 
built  in  Glasgow,  Scotland,  at  a  cost  of 
$220,000. 

To  Build  Shell  Plant. — Negotiations 

have  been  completed  between  the  cham- 
ber of  commerce  of  Batavia,  N.Y.,  and 

a  Canadian  interest  for  the  establish- 
ment of  a  shell  factory  in  that  city.  The 

Canadian  company,  which  has  secured  a 
contract  from  the  United  States  Govern- 

ment for  shells,  plans  to  have  tna  new- 
plant  operating  about  January,  1918. 

The  Dominion  Bridge  Co.,  Montreal, 
have  obtained  a  controlling  interest  in 

the  International  Engineering  Co.,  Am- 
herst, N.S.,  and  will  carry  on  the  busi- 

ness as  a  subsidiary.  It  is  understood 

that  the  Dominion  Bridge  Co.  have  se- 
cured contracts  for  steam  turbines  and 

boilers  in  connection  with  the  marine  end 
of  the  business. 

Montreal,  Que. — At  the  annual  meet- 

ing of  the  Mechanics'  Institute  held  at 
Montreal  recently,  it  was  decided  to  be- 

gin the  erection  of  the  new  building  on 
the  site  purchased  on  the  corner  of 
Atwater  avenue  and  Tupper  streets,  next 

spring.  The  building  will  include  a  read- 
ing room,  library,  lecture  room,  class  or 

club  rooms  and  a  smoking  room.  The 

bulding,  fully  equipped,  will  cost  in  the 
neighborhood  of  SIOO.OOO. 

Heavy  Copper  Contracts. — Contracts 
being  placed  by  United  States  Govern- 

ment for  copper  are  reported  as  enorm- 
ous, and  the  trade  has  figured  that  ap- 

proximately   !»0    per   cent,    of    the    avail- 
able supply  is  being  taken  for  war  pur- 

poses.     Regular  consumers   are   still   en- 
deavoring to  get  their  onlers  booked  but 

dealers  are  fighting  shy  of  agreeing  ev 
tentatively   to   make   deliveries. 

U.S.  Price- Fixing  Power.— Karly  en- 
actment of  legislation  extending  the 

Unite<l  States  Government's  price-lixing 
power  is  expected  by  administration  offi- 

cials to  follow  President  Wilson's  declar- 
ation in  his  message  to  Congress  that 

authority  in  this  respect  is  now  too  lim- 
ited. The  feeling  has  been  growing  here 

th.'if  more  power  i.s  needed  to  keep  down 
rising  prices:  and  industry,  speaking 
through  the  Chamber  of  Commerce  of 
the  United  States,  has  declared  for  the 

widest  possible  powers  for  the  Govern- 
ment   in   this  respect. 

Grecian   Magneiiite  Kxport.s  in   1916. — 
Magnesite  exports  of  all  grades  from 

Greece  in  1016  are  given  as  176,.'18;?  tons. 
Of  raw  magnesite  the  United  Kingdom 
took  60,511  tons;  the  United  States,  56,- 
.504  tons;  France,  24.607  tons;  Italy, 

.•!,100  tons;  the  Netherlands,  ^20  tons. 
Of  the  caustic  and  calcined  mineral  the 

United  Kingdom  took  ]:!,127  tons,  the 
United  States  9,514  tons,  and  the  Nether- 

lands 730  tons.  Of  the  dead  burned 

grade,  the  United  Kingdom  took  .'5,975 
tons  and  France  .'!,462  tons. 

Lake  Superior  Ore  Shipments. — A  re- 
cord for  the  month  of  November  in  the 

movement  of  ore  from  the  Lake  Superior 
district  was  establi.shed  last  month, 
when  the  cargo  carriers  on  the  lakes 

loaded  7,331,804  tons,  according  to  fig- 
ures .iust  issued.  This  is  an  increase 

over  November,  a  year  ago,  of  1,616,351 

tons,  and  brings  the  season's  total  to 
December  1,  up  to  slightly  more  than 

61,500,000  tons.  The  season's  total,  how- 
ever, is  approximately  2.000,000  tons  less 

than  for  the  same  period  last  year. 

Production  of  Explosives  in  l^.S. — The 
production  of  explosives  in  the  United 

States  during  1916  was  in  excess  of  500,- 
000,000  pounds,  an  increase  of  about  44,- 
000,000  over  1915.  The  total  included 
215,575,615  pounds  of  black  powder, 

253,154,780  pounds  of  "high"  explosives 
other  than  permissible  explosives,  and 

34,685,240  pounds  of  permissible  explo- 
sives. The  value  of  the  exported  ex- 

plosives, which  in  1914,  the  first  year  of 
the  war,  were  valued  at  about  £2,000,000, 
reached  a  total  value  in  1916  of  some 

£144,000,000. 
Four  Steamers  Ordered. — The  first 

war  order  to  come  to  Vancouver  since 

the  floating  of  the  Victory  Loan  is,  by 

coincidence,  for  $7,254,000,  almost  ex- 

actly the  amount  of  the  city's  contribu- tion to  the  loan  issue.  The  contract 

came  from  the  Imperial  Munitions  Board 

to  Couehlan's,  Ltd.,  and  provides  for  the 
construction  of  four  additional  8,800-ton 
steel  freight  steamers,  turbine  propelled, 

similar  to  the  six  already  under  con- 
struction in  the  yards.  The  Coughlan 

yards  have  now  building  contracts  to  the 
value  of  more  than  $15,000,000. 

Coal  Shipments  on  Lake  Superior. — 
The   up-lake   coal    movement   to   Decem- 

ber 1,  was  25,855,737  tons,  or  1,938,675 
tons  greater  than  for  the  corresponding 
1916  period.  Coal  movements  have  vir- 

tually cea.sed,  hut  the  year's  total  likely 
will  exceed  2(;,00(l,()()0  tons.  AbnorniMlly 
heavy  uplake  coal  movement  olfers  a 
partial  explanation  for  the  shortage 
which  prevailed  in  eastern  Ohio  and 
western  Pennsylvania  industrial  districts 
for  months  past,  greatly  crippling 
operations  ami  reducing  the  iron  and 
steel  output.  Coal  movement  virtually 
stopped  on   Dec.   1 . 

Big  Harbors  Needed  \\'hen  War  Over. — 
liMiinivi'mciit  ill  .sea  transportation  was 
discussed  at  the  London,  England,  Cham- 

ber of  Commerce,  on  Dec.  5,  when  Lord 

d'Abernon  emphasized  the  need  of  bigger 
ships  of  great  speed  after  the  war.  He 
suggested  the  government  should  start 
the  provision  of  big  harbors.  About 
$20,000,000  would  provide  for  vessels  of 
38-foot  draught  at  practically  all  the 
leading  liarbors  from  Great  Britain  to 
the  furthest  dominion.  The  report  of 

the  Dominion  Royal  Commission  just  is- 
sued gives  memoranda  and  tables  as  to 

harbors  throughout  the  Empire. 

Traffic  Heavy  at  the  Soo. — Freight 
shipments  of  all  kinds  through  the  locks 
at  Sault  .Ste.  Marie  in  November  totalled 
11,154,508  tons  which  is  a  new  traffic 
record  for  that  month.  The  figures  have 

just  been  made  public  by  the  United 

States  engineer's  office.  They  show  a 
heavy  movement  of  grain,  wheat  ship- 

ment totalling  37,992,913  bushels.  Flour 

shipments  eastward  amounted  to  1,293,- 
410  barrels.  Shipments  of  soft  coal 
through  the  locks  for  the  month 
amounted  to  1,685,586  tons;  hard  coal 

332,210  tons.  The  figures  on  iron  ore 

show  a  movement  of  7,214,058  tons.  Ves- 
sel passages  through  the  locks  for  the 

month  totalled  2,772. 

Forest  .Survey  in  Ontario. — The  Com- 
mission of  Conservation  hopes  soon  to 

undertake  a  survey  of  the  forest  re- 
sources of  Ontario,  similar  to  the  in- 

vestigations it  has  already  made  in  Bri- 
tish Columbia  and  Saskatchewan.  Only 

the  most  fragmentary  data  respecting 
the  forests  of  Ontario  are  now  available, 

although  there  is  a  vast  amount  of  de- 
tailed information  in  the  possession  of 

timber  owners,  Government  oflficers  and 

railways,  which  could  probably  be  secur- 
ed. The  commission  is  handicapped  in 

undertaking  such  an  investigation  by  the 

scarcity  of  competent  foresters.  Last 
year  at  the  height  of  the  fire  season  its 
staff  consisted  of  about  1,000  men. 

Manganese  Ore  Prices. — Indian  man- 
ganese ore  has  sold  recently  in  the 

United  States  as  high  as  $1.30  per  unit, 

seaboard,  for  high-grade  material.  Braz- 
ilian ore  has  been  quoted  at  $1.10  to 

$1.20  per  unit,  seaboard.  For  domestic 
ores  a  leading  dealer  is  now  offering  the 
following  prices:  $1.20  per  unit  for  ore 

containing  50  per  cent,  or  more  man- 

ganese; $1.10  per  unit  for  ore  aver- 
aging 46  to  49.99  per  cent.;  $1  per 

unit  for  42  to  45.99  per  cent,  ore, 
and  90c  per  unit  for  38  to  41.99 
per    cent.    ore.      For    all    these    grades 
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Radials  in  Stock 

2-6-ft.  BERTRAM,  speed-box  drive, 

tapping  attachment. 

I  -5-ft.  REED  PRENTICE,  speed-box 

drive,  tapping  attachment.        NEW 

I— 4-ft.  BERTRAM,  plain. 

1-3-ft.  DRESES   MUELLER,   cone 
drive. 

l--2i^-ft.     FOSDICK,     heavy     duty, 

speed-box  drive,  tapping  attachment. 
NEW. 

Prices  and  Full  Particulars  on 

Request. 

A.  R.  WILLIAMS  MACHINERY  CO.,  Limited 
WEST  FRONT  STREET      1 
TORONTO  1 

llllllllllllllilllllllillllll!lllilllllilllilllllllllllllllllllillllliniliUllllllllllilil'lll!lllllilil'>l<li^ 

BERTRAMS  LIMITED 
Engineers 

Sciennes,     EDINBURGH 

PAPER    MILL    MACHINERY 

MACHINE  TOOLS  for  IRON  WORKERS 
Catalogues  offered  to  Purchasers. 

D 
■ 
□ 
■ 
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i«nBnBnBnBaBn*n«D*niin»Q«a5 

OVENS 
EnaJDeling     and     Varnishing     Ovens    heated 
by    Gaa.    Electricity.    Steam    or    Coal. 

Writ*   <ot    BookleU 

a     Braniford  Oven  &  Raok  C«.,  Ltd. 
■  I'.rantford.   Canada. n 
■nMnHDMnaniniaHnMnjiniiaHnBC 

p 
H 
n 

Circular 
Metal Cutting 

Saw 
Blades  for 
Any  Type 

of 

Machine 

Let  us  demonstrate  what  a  saving  can  be  made  by  installing:  a 

HUNTER  "DUPLEX"  Inserted  Tooth  Blade 
Write  for  information 

HUNTER  SAW  &  MACHINE  CO.,         Pittsburgh,  Pa.,  U.S.A. 

Scandinavia Belting 

You  will  wonder 
a^t  its  great  pull- 

ing   strength  ;  as 
year    after    year 
goes    by.    at    its all-'round      e  n  - 

during  goodness. 
Edges   treated   to r  e  s  ist    shifters, 

this    —    the    ori- 

ginal   solid    wov- en   cotton    belt — costs   you 
less   in  the  first  place  and 
ever  after.    Used   in   must 
places     that      leather      is 
used. 

Put  a  stop  to  your 
belting  trouble. 
Send  for  our 
pnonthly  Beltiiig 
Book  TO-DAY. 
Free. 

Federal  Engineering  Company 
Limited 

172  John   St.,  Toronto 

//  interested,  tear  out   this  page  and  keep  with  letters   to  be      answered. 
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muximum  limits  of  10  por  cent,  silieu, 

O.L'O  JUT  cfiit  plio.-phorus,  and  3  per  cent. 
iroi>  are  slipui.itcvl 

Kriti»h  Netnl  .More  Iron  Ore. — Sir  John 
KiTKUson  ill  the  l:tAt  meeting  of  Bolckow, 

Vjiutchiin  &  Co.,  mode  a  most  intore.>ilins 
.statement  conrerninK  iron  ore.  He 
thoU);ht  the  iron  anil  »teel  manufac- 

turers of  Great  Britain  micht,  with  ud- 
Viintajre  to  themselves  and  to  the  na- 

tional trade,  act  together  in  securinir  the 

i-»iitrol  of  some  of  the  undeveloped  de- 
pi'.-it,-;  of  Iron  ore,  and  ho  suir^ested  that 
Ou-  iIov.ri.Muiit  interest  itself  in  the 
nuitter.  There  are  very  larce  dcposit.s 
in  Brazil  which  from  u  national  point  of 
view  should  be  secured  for  future  use. 

Dominion  Kesource.i  Directory. — The 
first  comprehensive  and  authoritative 

directory  of  Canada's  natural  resources 
is  to  bo  published  without  delay  by  the 
Commission  of  Con.scrvation.  Sir  Clifford 

Sifton,  the  chairman,  (rave  the  first  inti- 
mation of  this  at  the  annual  meotinR  of 

the  Commission  last  week.  Inventories 

of  the  various  .sections  of  the  country 

will  bo  arranped.  and  published  peo- 
Kraphically,  provinces  having  similar 
resources  beincr  grouped  toRether.  One 
division,  for  instance,  will  cover  the 
Maritime  Provinces,  another  the  Prairie 
Provinces,  another  Ontario,  etc.  The 

information  to  be  published,  it  is  be- 
lieved, will  be  of  the  utmost  importance 

in  the  solution  of  after  the  war  prob- 
lems, 

ShortBRe  of  Hydro  Power. — The  in- 
creasinc  shortapo  of  hydro  power  has 

prompted  ^he  Hydro-Electric  Commis- 
s'on  of  Ontario  to  develop  an  additional 

4.'>,000  h.p.  at  the  Ontario  Power  Go's, 
plant  at  Xiapara  Falls.  It  is  expected 
that  this  will  relieve  the  situation  until 

the  Chippewa  Creek  development  is  in 
operation.  The  Chippewa  development 

will  furnish  .300,000  horse-power  and  will 
cost  somethintr  in  the  neighborhood  of 
S23.000.000.  The  Western  Ontario  na- 

tural gas,  which  has  been  providing  the 

motor  power  for  many  important  indus- 
tries, is  falling  down,  and  unless  these 

people  can  get  Hydro  power  several  flour 
mills  will  have  to  suspend  operation. 
Several  companies  are  appealing  to  the 
Hydro  to  help  them  out  now  that  they 

can't  get  natural  gas. 
Magnesite  Production  in  1916. — Xor- 

mally  about  6  lbs.  of  magnesite  was 
formerly  used  for  every  ton  of  steel 
made  by  the  ba.sic  open-hearth  process, 
but  now  not  more  than  %  lb.  is  used,  and 

at  some  steel  plants  cheaper  and  less 

satisfactory  refractories  have  been  sub- 
stituted, says  Hoyt  S.  Gale  in  a  U.  S. 

Geological  Survey  Bulletin  666-BB  on 

"Magnesite."  More  raw  magnesite  was 
produced  in  the  United  States  in  19^6 

than  ever  before.  Last  year's  output 
was  158,759  net  tons  as  comoared  with 
30.499  tons  in  1915  and  9.632  tons  in 

1913.  Imports  for  consumption  of  the 
raw  mineral  were  75.345  tons  in  1916, 

also  exceeding  any  previous  record,  but 
the  imports  of  calcined  magnesite 
were  onlv  9.270  tons  as  compared 
with  167.094  tons  in  1913.  The  total  con- 
sumntion  calculated  as  calcined  mineral 
in   1916  was   126,322    tons    as  compared 

with  (U),7lir.  tons  in  1915  and  ̂ S.-ISO  tons 
in  I9i;t. 
The  Inlernatiunal  HiisincsN  Machines 

Co.  has  hi'iM)  launched  with  a  capilal  of 
*2,000,0(H).  The  new  concern  will  lake 

over  tlie  plants  and  stocks  of  the  Inter- 
national Time  Recording  Co.  an<l  the 

Computing  Scale  Co.,  both  Toronto  con- 
cerns, and  the  Canadian  Tabulating  Ma- 
chine Co.,  of  Montreal.  The  operations 

of  thi.s  latter  concern  will  be  at  once 

transferred  to  this  city.  By  bringing 
those  three  companies  together  a  great 
saving  in  the  cost  of  management  and 
operation  will  be  effected.  Thomas  J. 
Watson  will  be  the  president  of  the  new 

combination,  and  F.  K.  Mutton  the  vice- 
president  and  general  manager,  J.  S. 

Ogsbury  is  the  secretary.  L.  A.  David- 
son has  been  appointed  sales  manager 

for  the  scales  division  and  St.  George 
Bond,  of  Montreal,  will  have  charge  of 
the  tabulating  section.  The  company 
has  .«100,000  in  ca.sh  available  for 
immediate  expansion. 

Fnterlainod  Employees.  —  The  em- 
ployees of  the  Hall  Kngineering  Works, 

Montreal,  were  recently  given  a  dinner 

by  the  directors  of  the  concern  at  Coop- 
er's restaurant,  there  being  about  one 

hundred  persons  present.  Toasts  were 

given  and  a  musical  programme  pro- 
vided. A  toast  to  the  employees  was 

proposed  by  T.  Fisher,  and  responded  to 
by  W.  F.  Fletcher,  director,  and  Wm. 
Forbes.  In  the  course  of  the  remarks  it 

was  evident  that  a  fine  spirit  existed  be- 
tween employers  and  employees.  A  toast 

to  the  army,  navy  and  mercantile  marine 

was  proposed  by  W.  S.  .Johnson,  and  re- 
sponded to  by  Lt.  Matthews  and  Capt. 

Reed.  Other  toasts  were  "Our  Guests," 
proposed  by  Thomas  Hall,  president  of 
the  company,  and  responded  to  by 

Thomas  Arnold,  and  "Our  President," 
proposed  by  F.  H.  Fox,  secretary- 
treasurer. 

Included  among  the  guests  from  out- 
side were  Mayor  Ballantyne,  of  Mont- 
real West;  Messrs.  C.  W.  Baker,  Geo.  G. 

Fox,  W.  S.  Johnson,  C.  A.  Bishop,  W. 
Stewart,  D.  J.  S.  Tyrer,  Lt.  Matthews, 
Geo.  Wood,  W.  Graveley,  W.  J.  Alderson, 
and  Capt.  .\rchibald  Reed. 

liveries  to  commence  so  far  as  possible 
immediately  after  the  signing  of  con- 
Iracl  and  to  continue  ;is  directed  in  such 

quantities  as  to  ensure  comidete  deliver.\ 

by  March  1.  1918.  The  sche<lule  of  ma- 
terial, specification  and  any  other  infoi 

mation  required  can  be  oblained  at  the 

office  of  the  1*.  Lyall  &  Sons  Construction Co.,  Ottawa. 

TENDERS 
Toronto,  Ont. — Tenders  will  be  re- 

ceived, addressed  to  the  Chairman,  Board 
of  Control,  City  Hall,  Toronto,  up  to 
January  15,  1918,  for  the  construction  of 
a  drainage  system  (wrought  iron  pipe  I 
for  the  Don  Bridge,  Bloor  Street  Viaduct. 

Specifications  and  forms  of  tender  may 
be  obtained  upon  application  at  the  Bloor 
Street  Viaduct  Field  Office,  89  Cascle 
Frank  Road. 

Ottawa,  Ont. — Tenders  will  be  re- 
ceived until  December  17  for  the  electric 

conduits,  outlets  and  fittings  required  in 
the  reconstruction  of  the  Parliament 
Building.  All  tenders  to  be  based  on  the 

supplying  and  delivering  on  the  site  of 
the  quantities  of  the  schedule  of  material 
for  electric  conduit,  outlets  and  flttings, 

in  strict  conformity  with  the  specifica- 
tions and  the  samples  submitted  and  to 

the    satisfaction    of    the    architect.     De- 

MARINE 
Victoria,  B.C.  —  llie  C.P.U.  stcamoi- 

I'rincess  Kna  is  again  in  commission 
after  an  overhaul  at  the  Victoria  .Ma- 

chinery Depot,  and  has  left  for  the 
North.  The  Princess  Royal  will  resume 
service  at  the  end  of  the  week. 

Sarnia,  Ont, — The  Imperial  oil  tanker 
Koyalite  has  arrived  hero  from  up  lake 

ports  and  W'ill  go  into  winter  quarters 
at  once.  The  crew  reports  that  it  en- 

countered  floating  ice  in  Luke  Hurton. 

Hanlsport,  \..S. — The  Noel  .Shipbuild- 

ing and  Transportation  Co.  now  havf> 
under  construction  a  450  ton  (net) 

schooner,  138  feet  long  with  a  beam  of 

35  feet  and  a  13  feet  hold.  This  three- 
master  was  begun  in  October  and  will 
be    framed   by   Christmas. 

Victoria,  B.C.— The  Victoria  Whaling 

Co.  tender  Gray,  which  has  been  under- 
going repairs  at  Yarrows,  Ltd.,  for  the 

past  month,  has  been  turned  over  to  the 
owners,  and  will  begin  at  once  loading 

empty  oil  drums  for  Sechart,  Kyuquot 
and  other  West  Coast  stations. 

Victoria,  B.C.  —  The  Cameron-Genoa 
Mills  Shipbuilders,  Ltd.,  have  laid  the 
k^el  for  the  fourth  wooden  steamer  to  be 
built  at  the  Point  Ellice  yards  to  the 

order  of  the  Imperial  Munitions  Board. 
This  is  the  tenth  keel  to  be  laid  by  the 

company  since  it  was  established  last 
spring,  the  other  six  being  the  auxiliary 
wooden  schooners  built  for  the  Canada 
West  Coast  Navigation  Company. 

Victoria,  B.C. — The  Dominion  fisheries 

patrol  vessel  .^Icedo,  which  is  at  Yar- 
row's yards,  has  been  hauled  out  on  the 

slip  for  repairs  to  its  keel,  necessitated 
by  the  accident  on  November  27,  when  it 

ran  aground  in  Houston's  Passage,  close 
to  Cowichan  Gap.  The  fishery  vessel 
Restless  has  also  been  placed  on  the 

ways  for  general  overhaul.  Both  vessels 
will  probably  be  in  the  water  again  in 
the  course  of  a  week. 

Victoria,  B.C. — Announcement'  was made  at  the  offices  of  the  B.  C.  Coast 

Service  of  the  C.P.R.  recently  that  the 

fast  passenger  liner  Princess  Victoria 
has  been  withdrawn  from  service  to  be 

overhauled.  A  cracked  tail-shaft,  which 
has  to  be  drawn  and  replaced,  and  run- 

down cylinders  which  have  to  be  bored, 
are  some  of  the  things  that  will  have  to 

be  given  attention  by  the  repair  crew 
when  the  vessel  goes  on  the  ways.  The 

entire  machinery  will  undergo  a  com- 
plete overhauling,  and  it  is  expected  that 

the  job  will  occupy  about  six  weeks. 
New  Westminster,  B.C. — Although  de- 

layed at  the  start  by  a  .shortage  of  ma- 
terial, the  New  Westminster  Construc- 

tion and  Engineering  Co..  which  is  build- 
ing four   wooden   steamers    for   the   Im- 
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HERE'S  a  quartet  of die  heads  that  means 
death  to  threading 

trouble.  They  are  worthy 
representatives  of  the 
Geometric  family  —  amonn 
which  can  be  found  a  Self- 

Opening  Die  Head  or  Collaps- 
ing Tap  for  any  thread  you 

could  f)ossibly  want. 

These  tools  can  be  adapted 
to  any  make  of  turret  lathe 
or  screw  machine.  Many 
manufacturers  already  make 
them  standard  equipment 
We  are  convinced  that  the 
rest  will,  eventually;  any 
Geometric  user  will  tell  you 
why. 

THE  GEOMETRIC  TOOL  COMPANY 
NEW  HAVEN  CONNECTICVT 

Canadian  Agents:  Williams  &  Wilson,  Limited,  Montreal;  The  A.  R.  Williams  Machinery  Co., 
Limited,  Toronto,  Winnipeg  and  St.  John,  N.B. 

//  interested,  tear  out   this  page  and  keep   with   letters   to  be   answered. 
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ETAL 
STAMPINGS 

9' 

li 

We  «rp  miinufncfii'-- 
er^  of  stnmppil  pnrts 
for  other  manufzic- 
turcrs. 

\Vp  do  nny  kind  of 
shcot  niot«l  stnmp- 
inc  thnt  you  require. 
Our  improved  press- 

es jind  plntintr  plant 
ennhle  us  to  produce 
the  finest  quality  of 
work  in  a  surpris- 
in»:ly  short  time. 

We  can  finish  steel 
stampintr  in  \ickel. 
Pr.i.'is  or  Copper. 

Send  UR  a  sample 
order. 

i 4 (I 
W.  H.  BANFIELD&SONS 
372  Papi  Av6nue,Torento,  Can. 

A  Salesman  Always 
on  the  Job 

IT  is  the  constant  dropping  that  wears 
tb«  stone  awaj.  It  is  the  constant 

knocking  at  the  door  of  attention  and 
favor  that  ia  the  end  gives  you  ready 

access  to  the  good-will  of  buyers  of  your 
merchandise. 

You  can  keep  up  a  constant  knocking — a 
bid  for  attention,  a  reminder  of  yourself, 

a  spokesman  of  your  message — this  by 
using  regularly 

The  FARMER'S 
MAGAZINE 

No  man  whose  customers  and  should-be 
customers  are  farmers  should  be  absent 

from  their  attention.  Their  will  and  pur- 
pose to  buy  may  mature  at  any  time.  The 

salesman  on  the  spot  stands  the  best 
chance  to  get  the  order. 

All  this  you  know,  but — do  you  live  up  to 
the  behest  of  your  knowledge? 

Let  us  tell  you  more  about  Tie  Tanner's 
Magazine  in  a  special  letter. 

y.B. — Objectionable  adiertiting  not 
accepted.  Both  editorial  and  adver- 
tiHnff  columns  are  closely  censored 
to   keep   them  cU'an  and  decent. 

Publithed  by 

The  MacLean  Publishing  Co.,  Limited 
143-153   UniTertitr  ATenae.   Toronto.   Ontario 

pt-rinl  Munition.-i  Hoard  at  the  Poplar 
Island  yard,  in  fully  conlident  of  laumh- 
int;  the  first  of  them  by  Fob.  1,  the  date 
.•ichoduled.  The  work  is  now  pro^rossint; 
at  a  satisfnitory  rat*.  I'lanking  is  unilor 
way  and  the  first  of  the  hulls  is  nearly 
n<ady  for  the  beams.  The  second  hull  is 
about  ten  days  Ix-hind  the  first,  and  will 
probably  be  launched  about  a  week  later 
while  the  fhinl  will  tome  on  shortlv 
thereafter.  The  keel  of  the  fourth  boat 
is  laid  and  the  sternpost  set  up. 

Vancouver.  H.f.— The  .lohn  Coujrhlan 
Co.  have  been  ofTerod  a  contract  for 
four  steel  steamers  by  the  Imperial 
Munitions  Hoard.  The  four  vessels 
would  be  identical  in  construction  with 
five  now  heinir  built  for  the  Imperial 
Munitions  Hoanl  in  the  Cousrhlan  yards 
here.  These  vessels  are  valued  at  $1,- 
2."in.000  each,  .so  that  if  four  more  are 
added  to  the  fleet,  it  will  mean  an  ad- 

ditional $.';,000,000  worth  of  ships  for 
this  city.  The  Cou(;hlan  profrrammp  at 
the  present  time  represents  between  $7,- 
000,000  and  $8,000,000.  With  the  addi- 

tion of  the  new  contracts,  approximately 
$in,000.000  worth  of  shippincr  will  be 
turned  out  of  these  yards  within  the  next 
year  or  two.  The  vessels  will  be  of  8,- 
800  tons  and  of  the  same  type  as  the 
Luis  Nielsen  and  the  Niels  Nielson, 
launched  at  Seattle  yards  this  year. 

CONTRACTS 
Hamilton,  Ont.— P.  H.  Secord  &  Son, 

Rrantford,  have  been  awarded  the  con- 
tract for  factory  addition  for  the  Frost 

Wire   Fence  Co.,  to  cost  .$2.'5,000. 
Hamilton,  Ont. — The  tjeneral  contract 

for  an  addition  to  a  factory  for  the  Can- 
adian Shovel  Co.  has  been  given  to 

George  E.  Mills,  Hamilton,  at  $25,000. 
C.alt,  Ont,— P.  H.  Secord  &  Son, 

Brantford.  have  the  general  contract  and 
the  Hamilton  Bridge  Works  Co.,  Hamil- 

ton, the  steel  contract  for  $30,000  addi- 
tion to  foundry  for  the  Canada  Machin- 
ery Corporation. 

INCORPORATIONS 
Eastern  Chemical  Co.  has  been  incor- 

porated at  Ottawa  with  a  capital  of 
$200,000  to  manufacture  pumice  stone 
and  chemicals  of  all  kinds.  The  head 

ofRce  is  at  Montreal,  and  the  incorpora- 
tors are  J.  0.  Dion,  J.  W.  Pion,  and  A. 

Coutant,  all  of  Montreal. 

British  Molybdenite,  Ltd.,  has  been  in- 

corporated at  Ottawa  by  Kenneth  Mc- 
Rae,  Cecil  E.  Dillistone,  and  Charles  W. 

Milburn,  all  of  Toronto,  to  own  and  de- 
velop mineral  deposits  and  treat  ores  of 

all  kinds.  The  head  office  is  at  Toronto, 

and  the  concern  is  capitalized  at 

$100,000. 
International  Business  Machines  Co. 

has  been  incorporated  at  Ottawa  by 
Frank  E.  Mutton,  Edmond  B.  Ryckman, 
and  John  S.  Denison,  all  of  Toronto,  to 

manufacture  all  kinds  of  tabulating,  re- 
cording and  adding  machines.  The  head 

office  is  at  Toronto  and  the  company  is 
capitalized  at  $2,000,000. 

WOODWORKING 
I  oball.  Out.  I'ne  „n  Nov.  ."0  des- 

troyed the  lumber  mill  at  Moose  Lake 
belonging  to  C.  ,1.  Price.  The  loss  is 
estimated  at  $8,001);  tlicre  was  no  insur- 
ance. 

CATALO(Uli:S 
Brass  and  Copper  ProdnelM.— The 

Tallman  Brass  &  Metal  Co.,  Hamilton, 
Out.,  have  distributed  a  stock  list  of 
brass  and  copper  products,  ready  for  im- 

mediate shipment.  The  product"  includes brass  and  copper  rods,  sheets,  tubing 
and  bars,  etc. 

'I'orsion  .Meter. — Catalogue  describing 
.and  illustrating  the  Gary-Cummings 
torsion  meter  made  by  the  Cummings 
Ship  Instrument  Works,  Boston,  Mass. 
This  meter,  which  i.s  used  on  ships  for 
measuring  shaft  horsepowers,  is  des- 

cribed at  length  in  regard  to  its  con- 
struction, care  and  operation.  The 

catalogue  also  contains  an  equation  for 
calculating  the  horsepower  and  a  calibra- 

tion data  .sheet.  The  illustrations  show 
the  instrument  in  detail  and  also  in- 
stalled. 

Cochrane  Precision  Meter. — Engineer- 
ing Bulletin  No.  21  deals  with  the  Coch- 

rane precision  meter,  volumetric  type, 
made  by  the  Harrison  Safety  Boiler 
Works,  Philadelphia,  Pa.  A  compre- 

hensive description  is  given  of  the  meter 
while  reference  is  made  to  installations 
on  United  States  battleships.  Copies 
may  be  obtained  on  application  from 
Canadian  Allis-Cha'mers,  Ltd.,  To,-or,to, 
agents  for  Canada. 

Industrial  Motors. — The  second  of  a 
series  of  catalogues  of  industrial  motors 

has  just  been  distributed  by  the  Westing- 
house  Electric  &  Mfg.  Co.  of  East  Pitts- 

burgh, Pa.  This  is  known  as  catalogue 

30  and  covers  the  company's  complete 
line  of  direct  current  motors  and  gen- 

erators for  industrial  service.  After  sev- 

eral pages  giving  general  information  re- 
garding the  ordering,  classification  and 

selection  of  direct  current  motors  there 

follows  complete  description,  rating  and 

.dimensions  for  type  SK  commutating- 
pole  motors,  various  modifications  of 

type  SK  elevator  motors,  reversing 
planer  motor  equipment,  type  CD  motors, 
headstock  equipment  for  woodworking 

plants,  type  SK  and  CD  motor  gener- 
ators and  arc  welding  equipment.  Much 

new  information  is  given  especially  on 
such  subjects  as  arc  welding,  headstock 

equipment,  motion  picture  service  and 

battery  charging  service.  The  new  cata- 
logue is  identical  in  size  and  will  fit  the 

binder  for  the  company's  line  of  cata- 
logues covering  supply  apparatus  and 

small  motors. 

  ®   
Arctic  Explorer  (recounting  adventures 

of  his  last  expedition.  "We  certainly  could 
have  reached  the  Pole  had  not  our  dogs 

given  out  at  a  critical  moment." 
Fair  Listener  (breathlessly)  :  "Why,  I 

thought  that  the  Eskimo  dogs  were  per- 

fectly tireless  creatures!" 
Arctic  Explorer  (gloomily)  :  "I — er — - 

speak  from  a  culinary  view,  madam." 
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/^&4z>  Wahlstrom It  has  neither  collets,  sockets  nor  keys,  and 

is  undoubtedly  the  strongest,  fastest  posi- 
tive drive  automatic  chuck  for  drillinj;, 

reaming,  tapping  and  eounterboring. 

You  Don't  Stop  Spindle 
And  waste  minute.'^  jmttinji  iii  or 

taking  out  tlie  drill.  In  just  two 

seconds  y<iu  make  tool  changes,  the 

Wahlstrom  perfectly  centering  the 

tool  automatically. 

Aikenhead  Hardware  Ltd. 
17,  19,  21  Temperance  Street 

TORONTO,  CAN. 

The 

Perfected 
Automatic 

Chuck 
Holds  No.  1,  2  or  3  Morse 

Taper  Shank  Drills,  with 

or  without  a  Tang.  There's 
also  a  Wahlstrom  for 

Straight  Shank  Drills. 

Write  to-dtt-ii  for  Catalog. 

Speidel    Simplex    2-Speed 
Chain   Hoist 

will  earn  in  time  and  labor  saved  every  cent  }'ou  pay  for  it.    By 
the  simple,  practical  arrangement  <»f  the  strong  hiwer  block  you 
are  given 

Fast   Speed   for  Light   Loads 
and  a  slower  speed  for  lifting  heavy  loads. 

One  man  lifts  the  full  load  of  1,000  to  16,000  lbs.    Two  men  lift 

the  full  load  of  20,000  to  40,000  lbs. 

For  Catalog  Write  Canada's 
Leading  Tool  House: 17,  19,  21  TEMPERANCE  STREET 

TORONTO,  ONTARIO,  CANADA 

//  interested,  tear  out  this  page  and  keep  with  letters  to  be  answered. 
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LASSIFIEB  Am/^!mSING 

SEGTIOlSi 
FOR  salp: 

oIX      COMPKESSORS      KOU 
^    ehr«p 

SAl.K      -    VKKY 
The  N««lon«l  guarrr.   CI   St.    Pftcr  St.. 

pOK      SAl.K •     blower.      IwtIt 
NKW  ONK  Tl'KllO  WING 

•Irr-lnth  ;  onr  Ma»on  hydmullc 
damper  rvYuiator.  No.  4  :  one  ten-inch  air  cylin- 

der and  Iwo-wny  \Tilve  for  air  chuck  ;  one  No.  3. 
two  No  S  Acne  automatic  utenm  rnicinr*.  all 
n«w.  Banaina:  nutk*  bid.  Reliance  Machine 
Company.  Toronto.  (c::4m) 

rpHREE  TONS  COLD  ROLLED  STRIP  STEEL. 

■••  drawins  quality  S"  wide.  .065  thick.  Dillon 
Manaraetarins   Co.,   Othawm.  etra 

pUNCmNG  MACHINE-  POWERKUL  BELT- driven  ceared  multiple  punchinir  machine: 

capable  of  punching  SO  holes  \''  dia.  at  2^)" 
pitch  through  *4"  plate :  distance  between  hous- 

ing 6'  0';  having  two  bed  plates,  one  24*  lonfr. 
Rtled  with  adjustable  screw-driven  plate  carriaRC 

for  feedini:  plates  to  punch,  and  one  26'  long. 
fitted  with  plain  plate  carriaice.  which  is  operated 
by  hand-power  draw  winch  ;  machine  has  larse 
eqtitpment.  including  punches  and  bolsters,  for 

l^",  %'.  \'  and  "^i'.  and  one  rack  of  fixed 
punches  and  bolsters  11-32"  at  1<h'  Pitch;  made 
by  Hanna.  Donald  &  Wilson ;  f.o.b.  Glasuow. 
William  C.  Wilson  A  Co..  21  Camden  Street. 
TsroBto.  e2Sm 

■p^R  SALE  —  ONE  INGERSOLL-RAND  AIR 
"  Compressor  with  receiver.  Displacement  64 cubic  feet  per  minute.  In  good  shape.  {300.00. 
Perfection   Stove   Co.,    Ltd..    Samia.   Ont. 

HOISTING  ENGIN EW. 

f\VrE  16-  X  24-  "MEAD-MORRISON"  DOUBLE 
-'  cylinder,  sincle  drum,  first  motion  hoirtinsr 

enirine.  reversible,  drum  is  30"  diameter  and  TO" 
long  between  flanges ;  is  Krooved  for  wire  rope 

I"  diameter.  Rope  capacity  in  single  coil  500' 
0".  but  flanges  will  allow  of  four  or  fi%e  layers. 
I.   Hatheson   &  Co.,   Ltd.,  New  Glasgow,   N.S. 

(c24m) 

FOR  SALE  CHEAP— 16"  SHAPER  :  24  x  24  x  6 
planer ;  two  hea\-y  duty  roughing  lathes  for 

6-  shells ;  1  Hall  No.  S  cut-off  machine ;  I  2-ton 
heavy  Morris  chain  block — all  guarant4?ed  and 
in  first  class  condition.  Dominion  Machinery 
Co..    Toronto.  c24m 

FOR  SALE 
in  Manitoba,  one  of  the  best  Equipixid 

Foundries  in  Western  Canada  for  Gray  Iron 

and  Brass  Castinj.  Also  Machine  Shop, 

Pattern  Shop  and  Blacksmith  Shop  (3  fires.) 
Write  for  particulars  to 

Box  3SS  CANADIAN   tVIACHINERY   Ic23m) 

Flat    Braiders   For    Sale 
Twenty-five— 53  Spindles,  No.  1  Make 

New  England  Butt  Co.  and  R.I.  Braid- 
ers in  perfect  working  condition. 

Write  for  particulars.  Greenwood 
Braiding  Co.,  Greenwood,  R.I.    (c23m) 

.SITUATIONS   WANTED 

\iex:hanical    and    construction    en- 
*■  glneer  desires  change;  twenty  years'  general 

exl>erience  :  specialty  steam  power  plnnts  ;  knowl- 
edge pulveriied  coal.  Dux  313,  Cnnndinn  Machin- 

ery, eZlm 

1-.ENERAL  SUPERINTENDENT,  WITH  PHAC- 

'  ticnl  shop  as  well  ns  elTicient  production^  ex- 
perience, desires  change.  One  having  consider- 

able munition  experience,  principally  shells  of 

various    siies.      Box    3,'i8.    Canadian    Machinery. 
(c25m) 

/GENERAL  SUPERINTENDENT  DESIRES 

position — years  of  machine  shop  and  tool- 
room experience.  efTicient  production  methods,  as 

well  as  extensive  experience  with  various  sizes 
of    shells.       Box    350.    Canadian    Machinery. 

e22m 

SITUATIONS  VACANT 

ASSISTANT  WANTED  WITH  PRACTICAL. 

■^^  technical  and  commercial  machine  tool  ex- 
perience, by  large  exporters  of  machine  tools; 

give  age.  experience  and  salary.  Box  361.  Cana- 
dian  Machinery.  (25) 

WANTED 

TVANTED    —    SECOND-HAND    CUPOLA    AND 
''       other    foundry    equipment.      State    full    par- 

ticulars and  price. Box  346,  Canadian  Machinery. 

c21m 

WANTED— A     GOOD.     HEAVY.     POWERFUL, 
single    purpose    lathe    for    4.5    shells.       Send 

fullest    particulars    and    best    price    at   once.     Box 
359.   Canadian    Machinery.  (c24m) 

TXTANTED  —  COMPLETE  BOLT  AND  NUT 
^ '  machinery  to  manufacture  sizes  Vj-inch 
diameter  and  up.  Advise  offerings  in  either 
second-hand  or  new.  Box  360,  Canadian  Machin- 
er>',   Toronto.  (c2m) 

TVT  ANTED— VERTICAL  MILLING  MACHINE 
^^  with  table  not  less  than  26"  x  TO",  minimum 

distance  centre  of  spindle  to  face  of  column  14". 
Reply,  giving  full  particulars,  price  and  where 
machine  can  be  inspected.  Box  352.  Canadian 
Machinery.  c21m 

MANUFACTl'RERS' OPPORTUNITY 
A  responsible  American  Concern  desires 
to  arrange  with  a  reliable  Canadian  Ma- 

chinery Manufacturer  for  the  production 
in  ouantlties  of  a  small  Marine  Motor,  for 
the  Canadian  and  Export  Trade.  A  mod- 

em equipment,  with  knowledge  of  econo- 
mical production  of  interchangeable  ma- 

chinery and  parts,  and  good  shipping 
facilities  essential.  To  such  party  a  very 
favorable,  if  not  continuous,  contract  is 

offered.  '  Address  Box  353.  Canadian Machinery.  fc22m) 

AGENTS  WANTED 

\Y  ANTED  —  LIVE  KEPHESENTATIVE  TO 
'  handle  jrood  specialty  :  one  who  hasn't  too 
many  irons  In  the  lire  Apply  Box  348.  Cana- 
liinn  Miichinery.  sUiting  linen  you  now  represent 
and    the    ground    you    are    prepared    to    cover. 

c23m 

WANTED— BY  STEEL  WORKS  IN  PENNSYL- 
^  vania,  United  States,  producing  exclusively 
crucible  cast  steel,  principally  high  speed  ateel, 
II  representative  in  Canada  who  is  thoroughly 
familiar  with  the  tool  atcel  business  and  will 
Hevot**  his  entire  attention  to  anmc.  Reply 

Box    354,    Canadian    Machinery.  c2'lm 

TXTANTED^PARTY  TO  TAKE  OVER  CANA- 
dian  and  European  patents  of  good  paying 

machine.  The  machine,  which  coats  less  than 
thousand  dollars  to  build,  is  in  daily  operation  in 
I'itt-iburgh  steel  mill,  with  a  saving  of  thirty 
dollar.-*  per  day.  Apply  to  Box  3o6.  Canadian 
Machinery.  (c2&m) 

SPECIAL   MACHINERY 

11.  C.  THOMAS.  GENERAL  MACHINE  SHOP. 

■^  tools,  jigs  and  machine  repair*.  301  King 
St.    W..    Toronto.      Telephone    Adelaide    3836.      tt 

YJ  ANUFACTURERS— WE  CAN  UNDERTAKE ■"^  work  to  any  speciflcation — munition  produc- 

tion equipment  or  otherwise.  Write  W.  H. 
Sumbling  Machinery  Co..  7  St.   Mary  St..  Toronto 

T ET  OUR  MACHINE  SHOP  HANDLE  YOUK 
'  overflow.  We  have  a  well  equipped  shop  and 

can  handle  turret  lathe,  engine  lathe,  ahaper. 
drill,  screw  machine  work,  as  well  as  fitting.  We 

will  gladly  quote  you  prices.  Webber  Bros.  Ma- 
chine   Co..    Dupont    St..    Toronto.  (c26ra) 

FOR   SALE 
2 — 16"  X    5'    Reed    Lathes,    elevating   rest. 

1 — 16"  X  6'   Reed  Engine  Lathe,  plain   rest. 

1—16"  X  6'   Reed  Engine  Lathe.   R.  and  F. 

1—18"   X    8'    Davis    Engine    Lathe.    D.B.G. 

1  —  18"   X   8'    Porter   Engine   Lathe. 

1—22"    X    10'    Nicholson    &    Waterman    En- 

gine Lathe. 
1 — No.   3  Brown   &  Sharpe  Automatic  Gear 

Cutter. 

1 — 30"    old-style    Brainerd    Automatic    Gear 
Cutter. 

1—5"     X      48"      Pratt     &      Whitney      Plain 

Grinder. 

1 — No.    3    Lees-Bradner   Thread    Miller. 

1  — 15"    Jungst    Shaper. 

2—24"  X  24"  X  6'    Powell  Standard  Planers. 

2—30"  X  30"  X  8'   Powell  Standard  Planers. 

Brownell    Machinery    Co. 
Providence,  R.  I. 
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Are  You  Thinking    of   Building? 
We  have  for  Immediate  Shipment 

A  STEEL  BUILDING  120 'x  300'  IN  TWO  BAYS 
With  Runways  for  Cranes 

If  you  want  a  Factory,  Erecting  Shop,  Forge  Shop  or 
Structural  Shop,  it  is  here  waiting  for  you.  Ask  us  for 
further  particuhirs. 

MACHINE  TOOLS 
PLANERS 

X    20"    CANADA TOOL 

TOOL 

66    X    66 
WORKS,  two  heads. 

.52    X     52    X     16     CANADA 
WORKS,  one  head. 

36   X   42   X    12     CINCINNATL     two 
heads. 

36    X    36    X    12    McDOUGAL,    three 
heads. 

SHAPERS 

14,  16  and  20"  SMITH  &  MILLS. 
16,  20  and  24"  KELLY. 
20  and  24 '  GOULD  &  EBERHARDT. 

DRILLS 

25",     26",     28" 15",     20", BARNES 

24,  26.  28  and  30"  SIBLEY. 6  ft.  BERTRAM  Radial. 
5  ft.   REED  PRENTICE. 

21A  ft.  FOSDICK  Heavy  Duty. 

and     34" 

MILLERS 

3H  and  2H   LeBLOND   Universal. 
No.     2     and     No.     3     CINCINNATI 

Universal. 

No.  2  FORD-SMITH   Plain. 
MISCELLANEOUS 

10  ft.  NILES  Vertical  Boring   Mill, 
two  swivel  heads. 

BERTRAM   Horizontal   Boring  Mill, 
4"  spindle. 

No.  4  and  23  NILES  Bulldozers. 
BERQUE  Automatic  Multinle  Punch 
— capacity  18 — %  holes  takes  26  ft. 

42"    BERTRAM    Car   Wheel    Boring 
Machine,  hub  facing  attachment. 

CUT-OFF  MACHINES 
4_6"  WILLIAMS. 
1—6"  HALL. 
1_4"  HALL. 
2_3ii"   DAVIS. 

l_3i/2"  HURLBUT  ROGERS. 

The  A.  R.  Williams  Machinery,  Co..  Limited 
64-66  Front  Street  E.         -        TORONTO 

COMPLETE    SHRAPNEL    PLANT 

Can  be  seen  in  Operation,  comprising 
Lathes,  Turrets,  Presses,  etc.,  in- 

cluding the  following: — 

7 — 16"  McDougal  Engine  Lathes 
11 — No.  2  Warner  &  Swasey  Turrets 
15— C.  M.  C.  Turning  Lathes 
4 — Davis  Turret  Lathes 

SIX    INCH    SHELL    MACHINERY 

2 — Nearly     New     Hercules     Rough 
Turning    Lathes,   with    Oil    Pan 
and  Pump.     Used  one  month. 
4.5   SHELL   MACHINES 

No.  6  Hall  Cut-off  Machine 
Norwood  Propting  Machine 

MISCELLANEOUS 

2—25"  Foote-Burte  Drills 

2 — 18"   X   8   Rhan    Larmon   Lathes, 
Double     Back     Geared,     Quick 

Change  Gear 

1 — 16"      Shaper     with     Vice      and 
Countershaft 

1 — 16"  Crawford  Tool  Room  Lathe, 
Quick    Change    Gear,    Oil    Pan 
and    Pump,    Taper    Attachment, 
Draw-in  Collet. 

The  above  is  only  a  part  of  our 

stock.  Let  us  know  your  require- 
ments. 

DOMINION  MACHINERY  CO. 
110  Church  Street,  TORONTO       Warehouse:  14  Darling  Ave. 

Your  Ad  in  this  Section 
will  get  the  attention  of  the  busy  men.  They  find  grouped  here  a  big 
list  of  equipment  for  immediate  shipment,  and  they  use  it  as  a  catalogue 
when   they   need   any.      Will   they   see  your   list? 

PETRIE'S  LIST 
of 

Nsw  and  Used  Machine  Tools 
In  Stock  for  Immediate  Delivery 

TURRET    LATHES    AND    SCREW 
MACHINES 

16"  X   S'/''    Pratt   &   Whitney,   D.B.G.    (3). 
16"   X   5',:.'    MacGreeor.   D.B.G.    (2). 
16"  X  6'   Pratt  &  Whitney,  E.G. 18"  X    10'    Libby    (2). 

20"  X    10'    Bridgeport,   E.G. 
22"  X   8'    Pratt  &    Whitney,    E.G. 
22"   X   8'    Martin,   single  purpose    (2j. 
22"  X     8'  Davis.   D.B.G. 
24"  X     8'   Lodge    &    Shipley. 
26"  X     8'   Fay  &  Scott.  E.G. 
2"  X  24"  Stevens    Screw    Machines. 

No.  2   Warner  &  Swasey.  plain   head. 
No.    6   Warner   &   Swasey.   friction   head. 

ENGINE     LATHES 
6"  X   30"   Daltcin.   E.G..   bench. 
13"  X     6'   Filsmith.  D.B.G.,  comp.  rest. 
14"    X    6'    Lodge    &    Shipley,    taper   attach- 

ment. 
15"  X     6'   Sebastian,    B.G.,   comp.   rest    (3). 
16"  X     8'  McDougall.  E.G.,  comp.  rest   (2). 
16"  X     8'   Porter,    E.G.,   comp.   rest. 
18"  X  10'   Putnam,  back  geared. 
20"  X  8'  Fifleld,  B.G.,  plain  rest. 
21"  X   8'    Bawden.  heavy  duty    (4). 
22"  X   8'    Pond,   B.G.,  plain   rest. 
24"  X  ir   Pond,   E.G..   comp.   rest. 
26"  X    14'    Gleason.   D.B.G. 
30"  X  10'   Ames,  B.G..  plain  rest. 
31"  X   16'    Fifield,  back  geared. 

DRILLS 
14"  Excelsior,  sliding   head,   lever  feed    (B). 
15"    Avey,    high-speed,    ball-bearing. 
16"  Barr,   sliding   head,    lever    feed. 
20"   Barnes.   3-spindle,   lever  feed    (2). 
20"    Baker,    tapping   attachment 
24"    Foote-Burt.   heavy   duty. 

24"  Kerkhoff,  back  geared,  power  feed. 
32"    Cincinnati,   heavy   duty. 
40"  Bickford.   back   geared. 
46"  Allfree,    back   geared,   power   feed. 
No.    10a   Baush,    16-spindle. D'S    C^ilburn.    heavy    duty 

GRINDERS 
10"  X   30"   Landis,  universal. 
No.    1    Cincinnati,    universal. 
No.  2  Landis,  universal. 
No.   2  Sellers,  universal. 
No.   3  Modern,  universal. 
No.  3  La  Salle,  plain  and  surface. 
No.    190  Wells,  cutter  and  reamer    (2). 
21"   Barnes,   wet  tool. 

2V,"    Yankee,   twist  drill    (3). 

IRON    PLANERS 
20"  X  20"  X     5'   Bertrank   (2). 

24"  X  24"  X     6V2'    Bertram. 
25"  X  25"  X  12'    Lodge    &    Davis. 
36"  X  36"  X    10'    Pond,  two  heads 
40"  X  40"  X  12'    New   Haven,   power   feed. 
72"  X  72"  X  11'   Canada,    power   feed. 

MILLING    MACHINES 
Bertram,    plain. 
Brown  &  Sharpe.  power  feed,  plain. 
Gray   Nose-thread  Miller. 
No.   2   Cincinnati,   universal,   cone   type. 
No.   2   Ford-Smith,   plain. 
No.   4    Fox,    universal. 

SHAPERS 
16"    Petrie,   back    geared    (2). 
16"   Canada  Mach.   Corp..  back  geared 
16"    Cincinnati,   back   geared    (3). 
24"  Gould  &  Eberhardt,  back  geared 
30"  Morton,    back    geared,    draw    cut 

MISCELLANEOUS 
6"   and    12"   Racine   Hack    Saws. 
4"  and  6'   Robertson   Hack  Sawa. 
4';j"  Martin   Cutting-off  Machine. 
No.   2   Grant  Rotary   Riveting   Hammer. 
%"   Garvin   Vertical   Tapping  Machine. 
No.  3V2  Greenerd  Arbor  Press. 
No.    180    Brown-Boggs    Power   Presses    (2). 
No.  18  Can.  Hanson  &  Van  Winkle  Power Press. 

No.  3  Goldie  &  MdCulloch  Hydraulic  Band- 
ing  Press. 

Bertram   Single-end   Punch   and   Shear. 
No.  3  Dundas  Double-end  Punch  and  Shear. 
1500-lb.  Toledo  Drop  Hammer. 
450-lb.   Williams  Drop  Hammer. 

H.  W.  PETRIE,  LTD. 
FRONT  STREET  WEST,  TORONTO 

/;"  ii>f»'rf>itr(/,   tray  out   this  page   and  keep  with   h'tters   to  be   answered. 
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     .Milling    .Machine. 
&   \\  iiitiKM   Lincoln  Tj-po  .Millii 

K    vOi:    Milling  »n<l    DrUl.    .M.ichiiii 
lUul     .MillinfT    .MachineSL 
i     r  .11  I    .Miller. 

-"s     '      'i    .I'liiv,  n..,I    Hriniler. 
.     .N  •-    C    .M,  U-m    I- 
1-Xo.    U    M,.l,.ni    1 
1— N,^.   1   T<aii,JU   in- 
I-No.    :    W.    ft     M* 
1— .No.   i   \\.    ft    \1 nnii 

'^-■■-'  '':■     *■    ■"■>:'■:   -     .!•■.    ■      ct     UriKH,     H.^ 
x    Hish    Sp«rd    Drills. 
X     Hich    Speed    Drills. 

-  ̂.s^^-i:!:,     K,.x   Hieh    Swwi    Drilb. 
I— lS<ipin<llc,    Natco    Drill. 

.    ..       .  SH.VI'EUS     .VXD     PL.^XERS 
■    ̂     '   ̂      '      '^■■^     Haren    Planer.    S.H 
'  '     '  '    ■       •'  '      M^ati    Planer.    S.H. -^  -i  r  ,    ..r    H.P.    Planer.    ,S.H, 
.t  \  in  T  .=.      Hinii,.y    Planer.    S.H. 

PRES<5ES   .\ND    H.AM.MER.S 
A^aterhurr    Fartxll    O.B.I.    Press,    geared. 

.-Wrinht    Hean,-   Stamiiinc   Presa.   76"   housins- 
1— N,i.    =.   Toledo    S..S..    B.G.,    10-    stroke. 
1— \o.    55   Tolp.1o   SS..    B.O..    14"    stroke 
3— No.    5-\V  Bll'is    Wiring    Presses. 
1— Xo.    5   Michiean    O.B.I.    Plain    Prtsa. 
I-N,..    5  .Xiagara   O.B.I.    Plain  Proa. 
i— \,j.    4    Xiasara   O.B.I.    Plain    Presa. 

AIR    Cr»lPRB.S.SORS 
9  .X  11     CihcagD    Pneumatic    Belt     Driven    .\n 
Compressor. 

*  T  8    Kairt)ank»i.Morse   Belt    Driven   Air  Coin 
trrt-wor. 

^  I  S   Oaniner.   Siiis'.e   Belt   Driven   Air  Com i-ressor. 

<  .r  8    Imrenoll-Ran.l    Belt    Driven    Air    Com- 
i,rt^«or.  -inclosed. 
^  X  6  WestinBhoiiae  Steam  .\ir  Compre»a>rs. 

1-816    IngelsollRanil    Bel:    Driven    Air    Com 
pressor. 
We  al.so  cany  a  large  a.'wortmcnt  of  Steam 
Kncines.-  Steam  Pumps  and  Electrical  Equip- 
ipen,    of    all    kinds. 

"■.:•  are  in  the  market  to  purchase  machine :   ■  '-    ̂ \r.:,     ;tnrl    small. 

RIVERSIDE  MACHINERY  DEPOT 
29   St.    Aubin   Ave., 
DETROIT,  MICH. 

Good  Used 

Equipment 
Travi'liiiK  ("riiiu-s. 

20-ton     HrowniiiK     Trolley,     ."i-ton 
7.UX.,  SG'i"  gi\.  (new). 

■JOton  Shaw,  .16   .T  span,  110  V.n.C. 
10-ton  Ca.se,  .""iS'  3"  .span,  220  V.D.C. 
20-ton  Box,   1!)    span,  220  V.D.C. 

I'liiu-lu's  and  Shears. 

Sin«:le  -18  Iht.,  cap.  ,'5  x  l'.i',  Pro- vidence. 

Sinirle  0"  tht,  cap.  %  x  %",  Cleve- land. 

Sinvrle  \T,-  tht..  cap.  %  x  W 
(hand)    new   Dotv. 

Sinirle,  'X  tht.,  cap.  1  x  l",  belted  (3). 
SiMKrlo.  27"  tht.,  cap.  %  x  %",  belted. 
Sinirle,  32"  tht.,  cap.  1  x  1",  belted. 
Double  1.5"  tht.  cap.  %  x  %" Fischer. 

DDuble,  Queen  City,  12"  thts.,  cap. 
'■■s"  X  %-. 

Double  12"  blades,  bar  shear,  cap.  2" 
sq.,  crucible. 

Univ.  Plate  Shear,  18"  blades,  cap. 
%",  Cleveland  belted. 

Univ.  Plate  Shear.  26"  blades,  cap. 
Vi".  Lewis  belted. 

Guillotine  Shear,  cap.  2V4"  sq., bolted.  Perkins  No.  6. 
Guillotine  Shear,  No.  O.  H.  &  .J.,  6 

■Ttul  7"  blades   (2). 

Guillotine  Shear,  Fisher,  21"  blade, 

cap.  8  X  2". Squaring:  Machine  120",  cap.  3/16". 

Miscellaneous. 

Bolt    Cutter,    Acme    2",    Class    A, sinsrle  head.  dies. 

Borine  Mill,  10'   Niles,  Vertical,  2 heads. 

Forg-inp    and    Unsettingr    Machine, 
1V4"  Acme,  with  dies. 

Foreinpr    and    Upsetting:    Machine, 
2V2"  Ajax. 

Hammer,    80-lb.    Bradley,    Cushion Helve. 

Hammer.  3.i-lb.  Maeeovvan  &  Fini- 
ean  (Perfect),  belted. 

Rotary  Planer,  36"  Cleveland,  motor driven. 

Rotary  Planer.  60"  Cleveland,  motor 
60  cy..  440  V. 

Millins;  Machine,  No.   24   Osterlein 
Universal. 

Pir^e  MacVilne,  8"  E.  C.  &  B. 
Pipe  Machine,  No.  11  Jarecki. 

r.OOD    CONDITION. 

PROMPT    SHIPMENT. 

Mc  joy-Brandl  Machinery  Co. 
216-18  Penn  Ave. 

PITTSBURGH,    PA. 

Machine  Tools 
For  Sale 

1— No.  3  Foster  Turret   l,athe, 
1—16"  Fox  Monitor  Lathe, 

1      (ii'ahaiii    Double   Disc    Grinder, 
-      liilton  Gear  Cutters, 

1 — 24"      London      Maijiim'      'Pool 
Shaper, 

1— No.  3  Bliss  SpitmiiiR-  Lathe, 
I — No.  5   Bliss  .Spiiiniiiu:  Lathe, 

I     Ford-Smith       Shrapnel       Tool 
Grinilinu-   Machines, 

1 — No.     23',"j-B     Niapara    TorkIp 
Drawing  Press, 

1— No.  66  Consolidated  Pr^ss, 
1  —400  pound  Bliss  Drop  Ilanimor, 
1 — No.  5  American  Gas  For.i;e, 
1 — -No.  16  .American  Oven  Furnace, 
1 — 12  X  42  Landis  Grinder, 
1  —  10  X  30  Landis  Grinder, 
3 — No.  3  Waymoth  Variety  Lathes, 
2--Waymoth    Pointintr    Machines, 
1 — Crescent    Universal    Borer, 

1—35     H.P.     "Heer"     Stationary 
Gasoline  Entrine, 

1  —  1,''.  H.P.  International   Portable 
Gasoline   Ennine, 

1 — 1.5   H.P.   International   Station- 
ary Gasoline  Engine, 

1—7  X  10  Double  Cylinder  Single 
Drum  Hoist, 

2—6  X  8   Double  Cylinder  Single 
Drum  Hoists, 

1—7  X  10  "Jenckes"  Special  Wind- 
ing Engine   (for  Cableway) 

1—20   K.W.,   D.C.   Generator,   115 

Volts, 

1—8  X  10  Ideal  High  Speed  Steam Engine, 

2 — 40  H.P.  Locomotive  Type  Boil- 

ers, 

1 — 60     H.P.     Locomotive     Type Boiler, 

1—75  H.P.  Return  Tubular  Boiler, 
with  full  front  fittings, 

1—15  H.P.  Upright  Boiler, 
3—150  H.P.  Return  Tubular  Boil- 

ers, full  front  fittings, 
15-Ton  20  lb.   Rail  with  fasteners, 

1 — Vi  Yard  London  Concrete  Mix- 
er mounted  on  trucks,  complete 

with  water  tank  and  automatic loading  skip, 

1—12  X  I8I2  X  12  X  10  Worthing- ton  Steam  Pump, 

1—14  X  12  X  14  Worthington  Steam 

Pump, 

1—20  H.P.,  2  phase,  440  volt,  1200 
R.P.M.  Electric  Motor, 

1—75    H.P.,    3    phase,    2200    volt, 
Electric  Motor, 

1_450   H.P.   Goldie   &   McCulloch 
Corliss  Engine, 

We  would  be  glad  to  hear  from  you 
with  regard  to  the  above. 

The  General  Supply 

Co.  of  Canada,  Ltd. 
Ottawa,  Canada 

//  what  you  need  is  not  advertised,    consult    our  Buyers'   Directory   and    write    advcrtis 
t'/'.s-    /j.s'^rr/    utidi'r    proptr    heading 
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USED    MACHINERY 
IMMEDIATE  DELIVERY 

;! 

DRILLING   MACHINES. 

:)0'   LodKe   &   Davis.   S.H..   B.G.,   P.F. 
No,   0   Bickford   Radial,    tapping  attachment. 

1'    Mueller    Plain    Radial. 
Four  No.   310    Baker   Heavy    Duty. 
3-spindle    Rockford. 
4-spindIe    Rockford. 
4-spindle    Washburn,    with    power    feed. 
4-spindle   Allen. 
No.   U   Pratt  &   Whitney,   10  spindles. 

GEAR    CUTTERS. 

24"  X  7"   G.   &   E..   spur  gears. 
3  26"   B.   &   S.,   spur  gears. 
X   9"   G.    &    E.,   spur  and    bevel    pears. 
X  9"  G.   &   E.,  spur  and  bevel  gearm. 
Walcott.    spur   gears. 
1    Schuehardt    &    Schutte    Gear    Hobber. 

GRINDERS. 

1  Cincinnati   Universal   Tool   and    Cutter. 
l\-j   Cincinnati  Cutter  and  Tool. 
2  Woods  Tool   and   Cutter. 

Brainard    Cutter. 
Leiand    Universal,    with    power    feed. 
No.    2   Landis   Universal. 
No.  6-A  Diamond  Universal. 

LATHES. 

5'    LeBlond.    C.R.,    with    chuck. 
6'    Hamilton,   C.R..    chuck. 
6'    Rockford,    C.R. 
6'   Rockford  Tool    Co.,   C.R. 
G'    Prentice    Lathe,    C.R. 

No. 

.■iO" 

36" .■!6" No. 

No. 
No. 
No. 

10" 

14" 

14" 

15" 

15" 

16"  X     8'    Bradford,   C.R. 

18"  X     6'   Bradford,    C.R.,   taper  attachment. 
18"  X     8'    Lodge    &    Shipley,    pat.    head.    C.R.. 

taper   attachment. 
20"  X   14'    Blaisdell.    C.R. 
21"  X  12'   New   Haven,    C.R. 
24-27'.."     X     14'      Lodge     & 

geared  head,  Q.C.G.,  18"  chuck  fitted. 
24-27"   X   12'    Reed-Prentice,  geared  head,  single 

pulley   drive. 
32"  X   12'    Schumacher      &      Boye,      28"      chuck, fitted. 

Q.C.G. 

Shipley,     selectiv 

36" 

X    18' 

Schumacher    &   Boye,   T.B.G., 

36' 

X  20' 

American,    T.B.G. 

PLAN-ERS. 

24" 

X   24' 

X     6'    American,  one  head. 

26' 

X   26' 

X     8'    Pease,   one  head. 

36' 

X  36' 

X     8'    Powell,    2   heads. 

36' 

X  36' 

X   14'    Sellers,    one    head. 

39' 

X   39' 

X  12'   New    Haven,   one   head 
SCREW  MACHINES. 

No.    1   Warner   &    Swasey.   plain  head. 
No.   2   P.   &    W..    friction   head. 
No.  3  Pratt   &    Whitney.    B.G.,    double   friction 

head.    A.C.    and    W.F. 
No.  3  Bardons  &  Oliver,  plain  head,  A.C.  and 

W.F. 

No.  4  Pearson,    friction  head.    A.C.   and   W.F. 
No.  5  Foster,   geared   friction   head,   A.C.    P.F. 
to   turret  slide,   and   P.F.   to   cross   slide. 

TURRET    LATHES.  : 

No.    2    Foster-Kimball,    plain    head. 
No.    22    Garvin,    plain    head. 

16"    Lodge    &    Davis,    back    geared. 
16"   Warner   &   Swasey.   friction   head.  ^     , 

2   X    24"   J.    &    L..   cone   head.  •  ■ 
24"    Gisholt.    4Vi"    spindle    hole,    taper    attach- 

ment. 
No.    3-A   Warner   &    Swasey,   bar   attachment. 

PUNCHES    AND    PRESSES. 

No.   2   Rockford,    O.B.I. 
No.    20    Thiem.    O.B.L 

No.    3    Loshboutrh- Jordan,    O.B.L 
No.    3    Loshbough-Jordan,    O.B.L 
No.    4   Rockford.    O.B.L 
No.    4   American    Can..   O.B.L 

No.   74V'j    Bliss,   str.  side,   geared. 
Blake    &   Johnson    Embossing. 

MISCELLANEOUS. 
7'-10'    Betts    Boring   Mill. 

No.    2    Garviii    Auto.   Tapper. 

No.   2\-2   Hendey    Lincoln   Type   Miller. 
No.    24    Oesterlein    Universal    Miller. 

4"   Nutter   &    Barnes   Cutting-off   Machine. 
6  X  48"  P.  &  W.  Thread  Miller. 
No.    3    Cincinnati    Vertical    Milling    Machine. 
20    H.P.   Nash    2-cylinder   Vertical    Gas    Engine. 
6    H.P.    Fairbanks-Morse    Horizontal    Gas    En- 

gine. 

Stocker-Rumely-Wachs    Company, 
117-121  N.  Jefferson  St., 

CHICAGO,  ILL. 

Complete  18-pr.  Shrapnel 
Plant  for  Sale 

PRINCIPAL  ITEMS  AS  FOLLOWS: 

1— Ontting-off  Machine,  with  15"  three-jawed 
chuck. 

l—Lathe,   28"   swing.   8'-  bed. 
1— Air  Chuck.  Double  End  Rough  Turning 

Lathe. 

1— Single   End    Rough   Tiiming   Lathe. 
1— Single    End    Lathe,    for   base    roughing. 
1— Single   End   Base   Facing  Machine. 
1— Double   End  Tool  Grinder. 
1— Jencke3    Grinder. 

2— -Boring    Machines,    C.il.C.    with    turrets. 
2— C.M.C.  Lathes,  equipped  for  ncsing  and  tap- 

ping. 
1—22"    Davis  Turret   Lathe. 
1— Jenckes  Copper   Band    Lathe. 
1— Gisholt    Lathe,    with   15"    three-Jawed    chuck. 
1— Lo-Swiag    Lathe   for   turning   profiles. 
1— Tool  Grinder.   M"  wheel. 
l—Lathe,    14"   swing.   6'    bed. 
2— Ford    Smith   Shell    Grinders,    complete. 
1—17"  LeBlond  Lathe.   equippe<l  for  wavy  groove. 
1— Drill    Press,    fitted   for  screwing   in   sockets. 
1—16"  Swing  Acme  Turret  Lathe,  for  turning 

sockets,    fitted   with   air  chuck. 
1— Double  End  Painting  Machine,  with  ̂   h.p. 

motor. 

1— Jenckes    Air-operated    Copper    Band    Press. 
1—25  H.P.  Canadian  General  Electric  Motor, 

complete    with    starting   box. 
1—30  H.P.  Westinghouse  Motor,  550  volts,  com- 

plete  with   starting   box. 
1^10  H.P.  Canadian  General  Electric  Motor. 

2.201)   volts,    complete   with   starting  box. 
1— Westinghouse  40  H.P.  Induction  Motor,  550 

volts,    complete    with   start jng    box. 
1— Nosing   Press,    for  nosing  shells. 
1—6  H.P.  Canadian  General  Electric  Motor  for 

same. 

1— Hoekins    Pyrometer. 
1— Nose   Furnace. 
1— Tempering   Furnace. 

Jenckes  Machine  Co.,  Ltd. 
Sherbrooke,  Que. 

FOR  SALE 
1 — I'O'  Thomas  Spacing  Table  complete 

with  indicator  carriage,  trolley  carriage, 
stands,  adjustable  roller,  racks,  etc. 

Capacity:  Plates.  48'  long  x  48"  wride : 
angles,  S'  long  x  8"  wide.  Further 
particulars    on    application. 

1^40  H.P.  Horizontal  Gasoline  Engin*? 
complete    and    in    running   order. 

1 — 30  H.P.  Horizontal  Gasoline  Engine 
complete    and     in     running     order. 

1 — Air  Compressor  driven  by  Tw^in  Cylin- 
der Fairbanks  Gasoline  Engine. 

(Mounted*. 
Complete  equipment  for  machining  4.5 

H.E.  Shell  Nose  Plugs.  Capacity, 
10,000   per   day. 

1  —  Powerful    Hand    Punching    Machine. 
1 — Horizontal   Steam    Pump. 

The  Manitoba  Bridge 
&  Iron  Works,  Ltd. 

Winnipeg,  Manitoba, 
Canada 

KINDLY   MENTION  THIS 

PAPER  WHEN  WRITING 

ADVERTISERS 

Chas.    A.    Strelinger   Co., 
43-51    E.   Larned  St. 

DETROIT MICHIGAN 
Machine  Tools  For  Immediate 

Delivery 

DlULLINi;     MACHtNBS 

iNo.    0  anil    No.    1    Uuibe   Bc-ncli   Sens.    UiilLs. 
.No.    3   Bame.s    Horizontal    Ra»]iaJ    Drill. 

^  .\o.    I^S    (Jairin    B.G.    Horiz.    Di-ill    with    pump and    piping. 

No.s.  1S».  151.  152  Buffalo  Blai-ksmith  Post  Drills. 
.No.     1-B     Henry     &     Wright    H..S.B.B.     Drilb. 

8"    overhang. 

.No.     2-B     Henrj     &     Wright     H.S.B.E.     Drills, S"     overhang. 

14"    Royei-sford    Sensitive  Drill.    . 
.No.    7    15"    Barnes    Drills    with   tapperS.- 
.No.    5   20"    Buffalo    Drill    wiUi    power    feed. 
No.    ]r2   Harrington   S'.S.    Drill   witlu  elev.    table. 

oil    pump    and    piping. 
(JRI.NDI.NG     .MACHINES 

tjeometric    Chaser    Grinder. 

No.  2  Oakley  Univei-sal  Cutter  and  Tool  Grmder. 
No.   2,    No.    4.   No.   6   Gardner  'PI.    Bearing  Disc Glanders. 
No.    2    and    No.    3    Blount    Double    End    Emen' 

Grinders. 
No.     3     Gardner     B.B.     Polishing     Lathe,     tj-pe 

■■B." 

No.     2    Diamond     .\nto.    Surface    Grinder,     bolt 
driven. 

No.     3     Wilmaith     &     Morm.an     Auto.     Suiface 
Grinder. 

14"    Blount    Wet    Tool    Grinder. LATHES 

No.   S".*!   Slr.an   &   t'liace   Precision    Bencli   Lathe. 
I''"  .\  5'   Style   "E"   Seneca    Falls  Engine   Lathe. 
14"  X  6'    .Monarch    Q.C.,    D.B.G.    Engine    Lathe 

with   taper   attachment. 
16"  s  7'   (lliver  QjC. .   D.B.G.   Engine  Lathe  with 

oil    pump    equqipment. 
17"  .\  6'    Wickes   .Single    Purpase    Lathe   with    pi. 

Test    and   counters:haft. 
17"  X  8'     Sidney    Q-C,     D.B.G.     Engine    Lathe.s 

complete. 
i:i"  X  a'    Bl..unt    Speed   LaUie. 

MrSl'EfLLANBOUS 

No.    4    Porter-Cable    Milling    Attachment. 
No.    6    Whitney    Hand    Miller. 
No.    1    SlandaTXl    Hand    .Miller    with    oil    pump 

equipment. \\is<oii.,iii    Hand    Miller. 
N<i,    31    (iiirvin    Plain    Gearwl    .Miller. l''isrlier    till    Groover. 

Arias    .\rlior    Presses,    aU    sizes. 
Greeneul    .\rbor    Pre-sses.    all   sizes. 

//  interested,  tear  out  this  page  ayid  keep  ivith  letters  to  be   answered. 
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100 
NEW  LATHES 

Here  at  McCabe's 
for  Immediate  Sihpment 

These  "High  Duty"  New 
Lathes  will  be  installed  in  your 
shop  with  understanding  there 
is  nothing  better  built  in 
workmanship  power      and 
convenience     in     handling. 

All-Steel 

Quick- 
Change 
Gear-box 

3-step 

Cone— Doube 
Back- Gears 

(Get  Bulletins 
with  complete 
specifications.) 

''McCabe''  Double 
Spindle  Lathe 

26-48-in.  SWING;  12-ft.,  22-ft.  and  24-ft.  Bed.- 
in  stock. 

So  many  other  Tools  in  Stock  —  you  will 
have  to  get  our  latest  Bulletin  283  —  just 

issued  —  to  get  complete  list  of  everything. 

J.  J.  McCabe 
149  BROADWAY      -      NEW  YORK 
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MACHINE   TOOLS 
IN  STOCK 

No.  l  Cincinnati  Universal  Miller  with  vertical  at- 
tachment and  power  feed  Kotary  Table. 

No.  3  LcHlond  Universal  Miller. 
No.  1%  NKW  .•\nierican  plain  Millers. 
5— No.  0  NEW  Steptoe  Hand  Millers. 
r  X  15"  I'ratt  iV:   Whitney  Screw  Machine. ■JS"  X  IC  Keed  Lathe. 

21"  X  10    NKW  C.'irroll-Jamieson  heavy  duty  lathe. 20"  X  C    Davis  lathe. 
20'  X  10    Hamilton  lathe. 
6—19"  X  8  NKW,  Sidney  D.B.G.  quick  change  lathes, 

swinK  21"  over  Vs. 
3— IV  X  8  NEW,  Sidney  D.B.G.  quick  change  kthe, 

swing  19"  over  Vs. 
15"  X  6'  NEW,  Sidney  D.B.G.  quick  change  lathe, 

swing.s  17"  over  Vs. 
12 — 17"  X  8    NEW,  National  quick  change, 
15"  X  6'  Nf^W,  Carroll-.Taniieson,  quick  change. 
48"  Harrington  plain  Radial  Drill. 
36"  Dresses  plain  Radial  Drill. 
D-4  Colburn  high  duty  Drills. 
3—20"  Rockford  high  duty  Drills. 
16"  Queen  City  B.G.  Shaper. 
400  lb.  Single  Frame  Steam  Hammer. 
12r>  lb.  Dupont  Belt  Hammer. 
30  Ton  Watson  &  Stillman  Hydraulic  Press. 

FRANK  TOOMEY,  INC. 
127-lSl  North  Third  St.,       PHILADELPHIA,  PA.,  U.S.A. 

We  Have  for  Immediate  Delivery 

the  Following  Second-hand 
Machinery  in  Good  Operative 

Condition 

1  Landis  No.  3  Universal  Grinder 

12'  X  42",  complete  equipment,  less 
internal  grinding  attachment.  .$1,500 

1  Gisholt  Turret  Lathe,  21",  complete 
with  ])oring  bar  equipment  and  coun- 
tcr.^haft   $2,200 

1  (ii.sholt  Turret  Lathe,  21",  complete 
with  boring  bar  equi2:)ment  and  coun- 

tershaft  $1,800 

These  machines  are  particularly  good 

value,  and  may  be  seen  at  our  works. 

A.  B.  JARDINE  &  CO,  LIMITED 
HESPELER,  ONT. 

//  what   you   need  is  vol   advertised,   consult    our    Buyers'    Directory    and    wnt,-    crln  rtisrrs    listed    under    proper    heading. 
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MACHINE   TOOLS— Take  Your  Pick  Now 
BORINiQ    MACHIN'BS-Vertical. 

2—32"    Billiards,    1    inriet   head. 
1—37"    Ilaiish.    2    heads. 
1—37"   Bullai-d.   2  heads. 
1—42"    Baiish.    2  swivel   head.s,    quick   changi'. 
1 — 42"    Billiard,    two   swivel    heads. 
2—10'    Niles.   1  swivel   heads. 

BOUIXG    MACdilNES- HorizoDtal. 
1—2W   bar,    Xiles. 
I— No.    2    Barrett,    5"   bar. 

BirLLDOZBRS. 

1— Xd.  2  Williams  &   White.  16"  stroRe. 
1— Xo.   4   Ajax,  20"  stroke. 
1 — Xo.    9    Williams    &    White,    belt   drive. 
1— Xo.    12    Ajax,    single    pulley    drive. 
3— Xo.    23    Williams    &    White,    belt    drive. 
1— Xo.    36    Williams    &    White,    belt   drive. 

1 — Xo.   !:9-L'  Williams  &   Whi'ie.  airanged   for  motor diive. 
ORAXTiS- Traveling. 

1— 8-ton  Chisholm  &  Moore,  13V^'  span,  hand  power. 
3— 10-ton    Elcciric,    47'     span,    25'    lift,    3    motors. 
I— ID-ton    Toledo,    3   motors.    30'    span. 
1— l(Kon    Whiting.   48'   8"  span. 
I— 10-ton   Whiting,   3  motors,   24'  span. 

CR.\XES— LocomotiTC. 
3— 10-15*ton    -MoAlyler    Broad    gauge    Steam    Locomo- 

tive,   60'     boom,    bucket,    3    drums. 
1l— .15-ton    Browning,   8-wheel,   38'   boom. 
1— la-ton      Brown      Hoist      Locomotive,     36'      boom, 

bucket,  8  wheels. 
1— ao-ton    Orton    &    Steinbrenner,    steam    locomotive 

8-wheel.    double  drum,   37'    boom,    bucket. 
1— 20-ton    Brown    Hoist,    8   wheel.    40'   boom,    bucket. 
1 — aO-26-ton    Industrial.    8    wheel,    50'    boom,   bucket. 
1— 2&^-ton    Mc-Mykr,    8    wheel.    70'    boom,    bucket. 

CLTTIXCJ-OFF   MACHIXBS. 
1—1"    Hurlburt    &    Rogers. 

30— H4"    Davis. 
10—4^"    \\  i'.liams. 
1—5"    Huriburt    &    Rogei-s. 
6 — 8"    Automatic. 

ItKlLLIXG    M.VCJILXES— Radial. 

3 — NEW   3'    .Mueller,  speed  bos   drive;   January  del. 
3 — XBW    3'     American.     Sensitive,     tapping     attach- ment. 

I— 4r'^'    Full    Universal,    cone    drivi-. 
1— Xl-JW  5'    Western    I*lain.    wi.h   motor. 
3 — NKW   5'    Mueller,    speed   box   drive;   January  del. 
2—6'    Re-ed-Preniice.   latest   type,    belt  driven;  Janu- 

ary del. 

1— NDW    6'    Triumph,    motor  drive;   January   del. 
DRILLIXG    .M.ACHLXES-Heavy    Duty. 

2 — D-2  Colbum   Heavy  Dut^',  3^"  cap.,  arranged  for motor    drive. 

4— No.    26   Foote-Burt,    heavy   duty,   2^"   capacity. 
10— 'Xo.    310    Baker,    single    pulley    drive,    late    type. 

airauged    for   motor  drive. 

10 — ^.Molinc   Hole    Hogs,   heavy    duty.   2^"  cap. 
DRILLLVG    MA;OHIXE3— Sliding   Head. 

2— NEW    25"    Cleveland,    heavy    duty. 
5~NBW    2S"    Siblev. 
3— NEW   30"   .SibU'V. 
2-XFAV    34"    Baraes. 

DltlLLlXG     .\i.\OHL\ES^.Miiltiple    Spindle. 

1— 4-spindle    20"    Barnes,    all    geared. 
1 — Xo.    5    Fox,    12-spindle,    1"    capacity. 
i— 6-spindle    liockford ;    Economy    t^iw. 

GEAR    CUTTIXG    MAOHLNES. 

I— No.   1   Schuchai-dt   &   Schutte   Gear   Hobber,  spur 
and  bevel. 

3 — Xo.  3  Brown  &  Sharpe  Auto  Gear  Outt(-r,  spur. 
I— 3i."    .NtWiiik. 
1—36"    Whiton,    for   spur  gears. 
2—36"    X    9"    Gould    &    Eberbardt,    new    tjiie,    spur 

gears. 
1-.\EW    6"    Stanrlai-d    Gear    Cutter,    spur. 
1—15"    Glea-son    Bevel    Gear    Planer. 
1— a>"     til  ant-Lees    Gear    Hobber.     bevel    spur    and 

spiial    ;ii  Mclinipnt. 
1—36"    Fellows    Gear   ShAper. 
1—28"  •  Rhemania    Gear     Hobber.     spur    and    worm 

gears. 
2— XEW    30"    Flather,    solid    pattern. 
1— NEW   37"   Gleason   Gear   Bevel    Planer;    Feb.    de- 

livery. 

!— 72"   Gould    &  .Eberhardt.   .<;pur  and  bevel. 
GRIXDBRS— Universal    for    Cutters.     Drills, 

Reamers.    Etc. 
5— XEW    Xo.    190   Wells. 
2— Xo.    1    Cincinnai. 
1— XEW    Gisholt   Universal. 
1— .NEW    Piemier,    Universal. 
] -XEW    Wilmarih    &    .Monnan.    style    B.K. 
l-NKW    Walker   Xo.    1,    outfit   B. 

1— XEW    Walker   \o.    2.    outfit    K,    capacity   9"x26". 
2— XEW    Xo.    2    Oesterlein    Univereal. 

GRIXiDERS-^vIindrical.     Plain. 
3— XEW    8"x30"    .Modem    Self  contained. 
2— XEW    12"  X  34"    .Modem     Self-contained. 
4—12"   X    3f/'    Mo<lera   Self-contained. 
2—12"  X  42"    Landis    Self-contained. 
5—12"    X   48"    Mnlem    Self-contained. 
1-12  X   66"    Landis. 
1— NEW    If"    X    18"    Landis.    crank   shaft. 

GRINDERS— Cylindrical.    Univei^al 
i'^NDW    Xo.    1'^    LandLs.    10   x   30   capacity. 

1— X-'EW     Xo.    2    Walker;    9"  x  26".  " 
1— NEW    Thompson    10  x  30". 
1 — 12   X  36"    Cincinnati. 
1— No.    4    Cincinnati;    capacity    12  x  72". 

GRIXDERS— Internal 
1— Xo.    75    Heald. 

GRINDERS— Disc. 
1— NEW    No.    4    Gardner,    including   disc    pres.s,    23" disc. 
5— Xo.    14    Besley.    including    ring,    wheel,    chucks. 
I— XEW  No.   17   Gardner.  30"  disc. 

GRIXDERS— Cylindrical. 
1— Xo    60    Heald.    single    pulley    drive. 

GRINDERS— Surface. 
4— NEW    No.    1    La    Salle    Plain,    with    Micro.    Adj. 
1— NEW   No.    l'/2   Walker's,   complete. 
4— NEW   No.   2   Reid    I'Same   as   B.    &    S.). 
1—3'    Pratt  &    Whitney   Veriical,    Magnetic  Chuck. 
12 — Canigus    l>'pe,    mag.    chuck. 

H  A  M'M  ERS^Boai-d     Lift     Drop. 
3— 30O-ib.   Mc\ViUi..ms. 

1— No.    4    Stamlard    .Machinery-    Co.,    400-lb. 
1— E.    W.     Bliss.    800-lb. 
1— 1500-lb.    Tolf^lo. 
1— 3CO0-lb.    Williams    &    White. 

H.VMMERS— 'Steam    Forging. 
1— 600-lb.    Niles.    single   -frame. 
l-15nO-lb.   Niles. 
l_7000-lb.     .Morgan    Special     Double    Stand. 

KEYSEATBRS. 
1— Xo.    1  Catlin. 

1— Colbura    4".    capacity    43"    stroke. 
1— No      2     Knowles,     60"    stroke. 
LATHES— Manufacturing,    not     Screw    Cutting 

2— XEiW    No.    3    Harding    Brothers,    Bench    Lathes. 
1—16"    X    6'     Prentiss,    geared    head,    quick-change, 

taper   attach. 
70— NEW    Simplex    16"  x  8'. 
14— Reed-Prentice     Shell     Lathes     for     4"     or     18-Ib. 

Amencan     .Shells. 
LATHES— Enitine. 

3— NEW     16"  X  6'     Cleveland     Too]     Room     Lathes. 
complete    equipment- 

l_NEiW    17"    X   8'    National    Quick    Change,    Double 
Back    Gears. 

10—17"    X    6"  LeBlond,    heavy   duty.    auto,    type,    not 
scre^'  cutting. 

12— NEW   17"  X  8'    LeBlond   Pan   Bed,   Quick  Change 

Gtai-s. 
1—18   X  8   Pientiss,    geare<3   head,   taper   attachment. 

quick    changp. 
3—20    X    8    Lodge    &    Shipley,    quick    change,    turret 

on   ways. 
1_XK\V    2:"  X  10'    Cleveland    Geared    Head. 
2—20"   X   10'    Lodge   &   Shipley,   quick   Change. 
i()_\R\V     •.',]"  x  10'     Porter.     S.B.G. 
7—22"   X    10'    Putnam,    oil    pan   and   pump. 
1— *NEW    24"    X    10'     American,    high    duty,    quick change. 

2—24"    X    10    Lodge    &    Shipley,    quick    change. 
1—34"    X    10'    Schumacher    &    Boye.    quick    change. 

taper   attachment. 
1_-XE\V    26"  X  48"  X  12'    McCabe    Double    Spindle. 
l_XRfW   26"   X   48"   \   2^'   McCabe   Double   Spindle. 
1— NEW  26"  X   14'   Bridgeford   pattern,   geared  head, 

hi^avy   pattern. 
3—27"   X  12'    Bridgffrtrd    Heavy   Duty,   plain   tuming, 

?   carriaees.    motor  driven. 
7—28"   X   12'    Brilgt'iwrt.   geared  head,   heavy   duty. 

taper    attachment. 
1_XHW    ?•"  \  14'    .\merican    Double    Back    Geared. 

0"ick    Chance. 
l_3fi"  \-  14'    Lodge   &    Shipley    Single    Pulley    Drive. 

Quick    Chance. 
]_XEW     3'^'  X  12'     Pitt^bui^     Pattern. 
l—T"   X   13'   P'>tnam.    face   plate   drive. 
i__:'C"    X    ]7'    prtni,    trinle   gprn-pd.    quick-change. 
l—CV"    X    16'    New    Haven,    quick    change. 
i_,V'    X    20'    .American,    triple   geared. 
C — iO^    X    18'     Pittsburg,    quick    change,    gear,    face 

plate    drivp. 

1—54"   X  22'    Worcp.ster.   Triple  Geared. 
]_=0"  Y  13'  r"    DodtTP    Lathe.    Very    Heavy. 
]_VTrw     Ff"  X  'c^     Pntnnm     Tr'plp     Geared.     Face 

Plate    Drive.    5-step   Cone;   GH"   belt. 
\—9A"  X  18'      Sppf^'ii     Pr-'inc     Latlie. 

LATHES— Turret. 
8— NEW     21"     Gisholt    H-21. 
2— Zl"     Gisholt.     18"    chuck,     quick     traverse,     taper 

.-ittachmeut. 
5—"'  V  ?4    .Tones    &     Lamson. 

1— NEW    18"    Libhy. 
3—24"   Libbey.    T'nivpr^tal    Facing  Head.   3-jaw   chuck. 
IS^j-.i     Potter    &    John'ion. 
I—VFIW    rUi"    X    4'*    Greenlee. 
1_'>4"   Bvfrtvn   &    Sharpe   Vertical,    chucking  mach. 
1—24"    Davis. 

1— No     24    NfW    Britain,    arranged    for    motor    driv*^; 
nlmo'it    new. 

.MILLING    -MACHINES- Knee    Type,    llniversal. 
1— Xo.    2    Kempsmith.    Vertical    Attachment. 
1— Xo.    2    Kempsmifh    1.3"    Dividing    Head. 
1— NEW    Xo.    2    Kempsmith. 
1— No.    1"^    Cincinnati. 
1— .NEW    No.    2    Rockford    High    Power. 
■:_XEW     No.     2     Gan-in. 
3— X(i.    2    l.'iuriunati. 

1- No.    2    LoBlond. 

S—NEW-  No.    3    Cincinnati    High    Power;   Jan.    del. 
1-NEW   No..  3    KtTnpsmith. 1— No.    25   Oesferiein. 

1— XEW  Xo.  34  Oesteriein  Heavy  Duty;  latest  typo. 
MILLING    .MACHINES— Knee.Type,    Plain. 

1— No.    0    Cincinnati. 

1— NEW   No.    2B    Brown   &   Sharpe.   heavy   type. 
1-XEW    No.   2    Rockfoci 

1-No.    2  Cincinnati.      ̂ "\ 1— No.    3  Cincinnati,   single   pulley   drive. 1— No.    3    LeBlond.  ; 
l-NBW  No.  3  Cincinnati 

2— No.    3    Kempsmith.  * 

1— Xo.    15    Garvin.  '' M Il^LING    M A  CH  1NB.S-Thread. 
4— (.Mori-is-Thompson,    arranged    for   motor  drive. 
10-^Xo.    3    Lees-Bradner. 

5— No.    3C    Lees-Bradner.    for    9.2"    English    shells. 
2— Archdale.    Taft.    Pierce,    for   6"    English  .shells. 

.MILLING     MACHINBS-Hand. 1— No.    1    Bickett. 

3-NBW    No.    2    Pratt    &    Whitnev.  ,      .  — 
2— NEW    No.    3   Garvin.  .'■  •• 
ir^NDW    Becker,    table    20"    x    5%".     ■    ̂ -MILLI NG     .M  ACHI X  ES— Vertical. 

1— Xo.     2     Cincinnati,     latest     type     with     circular 
■     table ;   as   good   as   new. 
1-No.    2    Pratt    &    Whitn^. 
1— Xo.    3    Cincinnati    HeavJ    Duty. 

1— No.    3    Ingersoll.  v" " 

L'^NEW   No.   4B    Becker. 

3-.\EW    Xo.    5    B.    Becker;    RotaiT    Table. 
1— .New" on    Vertical,    Continuous,    .Motor  Driven,    for shell    work. 

MILLIXG     MACHIXES-rianer    Type. 
1— No.    2    Beaman    &    Smith. 

1  — Ingei-soll    Slab    16"  x  4S"    capacity. 
1— XEW    17"  X  5'     EjTion    Planer    Type. 
1^22"    X  22"    X    5'     Ingersoll. 
1-24"    X    24"    X    12'     Bement    &    Xiles. 
1-30"  X  30"  X  8'     Ingersoll    No.    928,    Single    Spindle with     .Motor. 

iMJLLING    MACHINBjS-Lincoln    Type. 
2— Briggs    type,    high    duty. 
3-NEW    No.    4    Sterling. 
14~No.    7   Becker. 

PLANERS. 

l-— 2i4"    X    12'     DetricU    &    HaiTt-y,    open    side,    mn 
head,    also  milling    attaclimtnt. 

1—25"   X   8'    Detrich   &   Harvt-y,    oijen    side.    g-KKl    ;i- new.    one   head. 

I— 2G"    X    2£"   X    10'    Gray,    one    head. 
1— 3fi"  X  36"  X  10'     American;    2     Heads. 

1—30"    X   3G"    X    12'    Detrich    &    Harvey,    open    sidi  ,    :; 

head-^. 
1—36"    X    36"    X    14'    Pond;    one    head. 
1—35"     Rotary    Planer,     .Motor    Driven. 
1— 36"  X  36"  X  8'    Gray:    One    Head. 
1— liT"   X    36"    X    14'    American,   2   heads. 
1-^12"    X    42"    X    12'     Butler,    high    speed,    3    heaiL- : almost   new. 

1-48"  X  4fi"  X  12'    Scott:    Heavy    Type;    Milling    At- 
tachment,   on    Rail. 

1-60"    X   60"  X    16'    Betls;  2  Heatl-s. 
1-60"    X    60"    X    21'    Pnnd;    3    Heads- 
1-62"   X   62"    X    20'    Canada    Tool    Works    Planerr   2 

Heads. 
1— 72"  X  60"  X  14'    Smith    Globe;    2    Swivel    E.-ad^ 

PUNCH    .AND    SHEARS. 

1— Waterbury-Farrell    .-Vlligator    Shears,    cap.    SH". 
1— Cincinnati    Gap   Shears,    17"    gap,    78"   blade,    •4" 

capacity. 
1— No.   4j11-G   Toledo  Squaring  Shears,    capacity   97". 

weight    12.600  lbs. 
1— 'Cleveland    Punching    Shear,    36"    throat,    capacity 

1"     X     Mi". 
1— Proridence  .Steam-driven   Punch,   48"   throat,   cap. 

3"    through    1^";   almost  new. 
SCREW    MACHINES— Hand. 

3— No.    0    Brown    &    Sharpe. 1—1"    Pierce. 

lO—NBW    No.    2   Owens    Kent,    wire   feed,    automatic 

chuck,    1   1/16"   capacity. 
4—20"    Cincinnati    Acme,    friction    geared   head. 

.S<"RE  W     MACH  INBS— Automatic 
2— NEW    %"   Cleveland.    .Model    A. 
y—VA"   Cleveland.    .\lo.lel    B.    full    aulo. 
2— NEW    IViT   Gridley    Mult.    Spindle.    Belt    Driven, 

1'^ — 1^"    Gridley.    mult,    spindle;   good   as   new. 
5—2^"    Gridley,    mult,    spindle,    arranged    for   motor drive. 

20— 3^^"    Gridley,    single   spindle. 
4—414"    Gridley,    single   spindle.  • 
2— Xo.  0  Brown  &  Shanie. 

2— No.  1  B^o^vn  &  Shai-pe. 
1— No.   2  Brown  &   Sharpe. 

9— No.    56    National    Acme.   mult.    sTnulle.    2Vi"   cap. 
1— Nn.     515,    9-16"     capacity.     National     .\rmc:    late 

model. 

SHAPBRS. 
1-NEW    16"    Springfield. 
1--16"    'Mo' or    Driven     Rockford. 

5— NEW    Barker    "il". 2— NEW    24"    Milwaukee. 
2— X'BW    24"    Potter    vt    Johnson    Universal    Rot  an 

TaMp. 1— N'EIW    24"    High    Dn!y    Gould   &    Eberhardt. 2— '!*'"    -Morton    Diaw    Cut. 

W.  F.  DAVIS  MACHINE  TOOL  COMPANY 
CHICAGO.  ILL. 
549  Washington  Blvd. 

CINCINNATI,  OHIO  CLEVELAND,  OHIO 
Union  Central  Life  Bidg.  Leader  News  Bldg. 
WRITE  OR  WIRE  OUR  NEAREST  OFFICE  FOR  QUOTATIONS 
THIS  IS  ONLY  A  PARTIAL  LIST  OF  AVAILABLE  MACHINES 

NEW   YORK   CITY 
Singer  BIdg. 

//  :)>t?resicd,   trur  wtt   titif'  pfu/e  ntid  keep  ivith   letters   to  be  ansivered. 
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FOR    SALE 

Large  Blanking  Press 
i  O'  betwffii  housings.-  8"  shaft, 
3W'    stroke.    8i.t"    die   space. 

Very  Kood  condition  and  for  immedinle  delivery. 

RIVERSIDE  MACHINERY  DEPOT 
17-29  St.  Aubin  Ave. DETROIT.  MICH. 

\>M^\\^'''•\'''\''^'^>'•y'''v'>\'/wwMwww»w//w//ww^^ 

i; FOR  SALE 
1 — 60-ton  Watson-Stillman  Hydraulic  Press,  complete 

with  four  plunger  automatic  variable  belt  pump. 
$750.00. 

1 — Borins  Lathe,  32"  swing,  length  over  all  19'  6". approximate  weight  9  tons.     $2750.00. 

1— Turning  Lathe,  .32"  swing,  length  over  all  15'  10', approximate  weight  8%  tons.     $2750.00. 

1 — Murchey  semi-automatic,  double-head  Nipple  and 
Pipe  Threading  Machine  with  countershaft  capa- 

city 1^  to  %".    $410.00. 
1 — Murchey  semi-automatic,  double-head  Nipple  and 

Pipe  Threading  Machine  with  countershaft  capa- 
city ^2  to  2".     $690.00. 

1 — Hall  semi-automatic,  double-head  Nipple  and  Pipe 
Threading  Machine  with  countershaft  capacitv 
Vs.  to  2".    $640.00. 

1 — Hall  double-head,  semi-automatic  Nipple  and  Pipe 
Threading  Machine  with  countershaft  capacity 
1%  to  4".     $1000.00. 

20— Spicer    Steel    Trucks,    28    .x    90",    weight    400    lbs., capacity  2%  tons.    Each  $25.00. 

2 — 24"   Hoefer    Stationary    Head     Drills,   steel   gears throughout,    ball    thrust    bearings,    3    step    cone. 
$159.00. 
Shafting,  Belting,  Hangers,  etc. 

GREENFIELD  CONDUIT  CO.,  LTD. 
331   KING  ST.,  TORONTO,   ONT. 

\^MUUWWrMUfW^um/f^^//MM///MM^//^^M,jyMM,,,,,,M,M^^^^ 

Second-Hand    Machinery 

FOR  SALE 

W'l    .dlcf  llic   lulliiw  iliy  li.-l   of  inacliiiiiTy  ;it  ('.\ 

irciiK'iy  liiw  prit'O.'^. 

I  .\ir  ('<iin|nvss(ir,  Kaiitl  Diiplfx,  (•]a.s<  Bl. 

sicain  (lri\on,  cvlinck'rs  H"  .\  12".  Cost, 
ii.'W.  .SI. Tito. 00. 

1 — ('filter  ("iMiik  Steam  I'.nu'nif.  ( 'vlindcr. 8x12. 

! — Side  Crank  Sumih  Imimih,.,  ( '\ iimliT. 

OVo  X  S,  .seif-ciiiilaiiii'cl  l'i-,iiiii, 

Tlic  aliii\e  arc  all  in  {iood  cdiKlilicjii.  inil  were 

laid  a>ido  hy  ii.-;  wIkmi  wc  clianncd  fi'mii  sicaiii 
111  elect  lie  power. 

II  nfc  for  prircn  (iml  (nil  di  scriplion. 

Or  call  and  see  them. 

Marsh    &  Henthorn   Ltd. 
Belleville,    Ontario 

Machinery  and  Plant 
for  Sale 

LOCATION,  BRITISH  COLUMBIA 

Plant  completely  equipped  for  manufacturing  frogs 
and  .switches. 

Equipment  may  be  bought  independent  of  plant. 
Specifications;    Modern    Buiklinn.    100'    x    200'    on    7':.-acre   site. Ideal    wharfatre   and    C.P.R.    spurs    runninK    into   plant. 

PRINCIPAL  EQUIPMENT 
MACHINERY 

—  IS"    Barr    Double    Arm    Punch    and    Shear. 
—  2fy"    Prentice    Drill    Press. 

■10"    Buffalo    Blower. 
— i'    Bellers    Radial    Drill. 
—2-ton   Chain    Block    and    Swedge   Block. 
—  48"    Espen    Lucas    Cold    Saw,    2    blades. 
^72"  X  72"  X   14'   Enterprise  Planer.   2  heads  and  grinder  head. 
—  Air    Hoists.    1    4'.    2    7'. 
^2"    Acme    Bolt    Cutter,    3    complete    sets    of    dies. 
—  12    X    12    Rand    Steam-driven    Air    Compressor,    with    tank. 
--36"   X    36"    Niies    Planer,    with   two   heads. 
^45"   X    12'    Niles   Two-head    Planer,    with    extensions. 
—  r>4"    Putnam    Gear    Cutter,    with    cutters. 
—  Gisholt    Tool    Grinder. 
—  32"   X    48"    Brainard   Slab   Miller. 
—  Power    Hack    Saw, 

—  l^y    Spindle   Double-end    Grinder. 
—  48"    Morton    Draw-cut    Shaper. 
—  1210A    Mason    Boiler    ( T.P.    240.    W.P.    160). 
— Dudley    Car    Frame    and    Trucks. 

Several    Electric    Motors. 

Complete  Information  and  Inspection  Upon  Demand 

The  Call  Switch  Co.,  Limited 
MONTREAL 

(  cl ni  I 

New  Birks  Bldg. 

//  what  you  need  is  not  advertised,    consult    our   Buyers'   Directory   and    ivrite    advertisers    listed    under   proper   heading. 
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ill  I 

Will 

Give  You 

Exceptional 

Shell  Forging 
Production 

WITHOUT  AN  EQUAL  FOR 
BOTH  FIRST  AND 
SECOND  OPERATION 
PUNCHES. 

Comes    to    you    heat-treated 
and  ready  for  use. 
It    does    not    stick    to    the 
work. 

There  are  many  cases  where 
each    puucli    has    turned    out 
over  2.000  shells. 
It    means    more    shells,    per 
machine  per  day. 

STEEL  OF  EVERY 
DESCRIPTION. 

Hawkridge  Brothers 
Company 

303  Congress  St.,  BOSTON.  MASS. 
U.  S.  A. 

THE  IRON  WORKS 
Successors  to 

Owen  Sound  iron 
Works 

Owen  Sound,      i 

,.  .X.Ont..;,;,#/ 

Engineers     I 

Boiler- 
makers il, 

Founders      ■ 

Machinists 

PATENT 

ATTORNEYS •'gUgO  -py^ (MADE  IN  CANADA) 

D ATE  NT P 
W      Fetherstonhaugh  &  Co., 

B     Tlie  old   established   firm.    Pat- 
H      tilts   every^vhere.     Head    offi' e. 
B     Ur.val     Bank     B!dg..    Toronto. 
■  Ottawa     olTice,     5     Elgin     St 
■  *)fyicT-5    thi-onEhmit    Canada. 
■  Booklet    Free. s 

RESEARCH    BUREAU 
REPORTS  BY  EXPERTS  ON  SCIENTIFIC.  "ECH- 

NICAL  AND  INDUSTRIAL  DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS,    TRADE    MARKS.    ETC. 
HANBURY  A.  BUDDEN 

?12  Drummond  Bi_og..  Montreal 

Cable  Address 

"BREVE"^" 

ATENTS 
I  PROMPTLY  SECURED 

In   all   countries.      Ask    for  our   Investor's   Adviser, which    will    be  sent   free. 

MARION    &   MARION    364   University  St. 
Merchants  Bank   Building,  corner 

St.    Catherine    St..    MONTREAL.    Phone    Up.   647* 
and   Washington,   D.C..  U.S.A. 

fT 

MANurACTU' 

VI 

7ol)TADll  riANCKs' 

DRAW  CUT  SHAPLRS' 
SPtCI  Al  OR  AW  CUT  R  R  SHAPtRS'' 

riNISHCD  t^ACHINC  KCYS'^ 
STATIONflRTS.PSBTABLtKLYWAYCUTTtRS'l 
SPCCIAl  lOCOMOTIVC  CYUNOERPlAN^RSk 

OrriCC"'WORKS:MUSKCGON  HUGHT^USA 

"Barnes-made*' 
SPRINGS 
are  the  result  of  over  sixty 

years'  experience  in  spring 
making,  combined  with  un- 

surpassed equipment  and 
the  workmanship  of  men 
who  have  been  with  us  ten. 
twenty  and  in  some  cases 
thirty   years. 

Write    for    booklet    No.     7-T. 

Fstabhsht-d  IH57. 

THE  WALLACE  BARNES   COMPANY 
218  South  St..  Bristol.  Ct.  U.SA. 

ManTrs  of  "Barnes-made"   Products Sprinqs.ScreH  Machine  Products. Cold  RolUd  Site!  and  Wire 

A want    ad.   in    this    paper  will 

bring   replies  from  all 

parts  of  Canada. 

your 

water supply 

-^[TE   American  Mn?.enm  of  Safety  conferred 
I     a.     Gold      Medal      Award      upon      the     furo 
■^    Sanitai-y  Drinking  Fountain     at    the     First 

IutLniaUou;il    Exposition    of    Safety    and    Sanita- 
tion. 
The  Puro  Sanitary  Drinking  Fountain  won  be- 

cause it  deseiTed  to  win— Puio  had  merits  that 
made  it  stand  htad  and  shoulders  above  any 
other  diiukmg   apparatus. 

Safe  Simple 

SANITARY  Economical 

Quickly    Attached 
These  are  the  qualities  that  forced  the  leading 
safety  and  sanitary  engineei-s  to  pick  Puro  in 
preference  to  all  othei-5. No  device  can  be  as  efticient  tJiat  does  not  con- 
lain  all  these  qualifications:  and  Puro  was  not 
lied  for  first  place;  Puio  was  first. 
Don't  be  satisfied  with  half-way  goodness,  or 
makeshift  drinking  anangements  for  your  em- 

ployees. If  the  men  in  vnnr  factory  must  drink,  give 
them    a   clean   drink. 
Puro  is  clean—it  ilucs  not  nist  or  corrode. 
Puro  is  economical.  Il  allows  just  the  proper 
amount  of  cool,  fk-nn.  fresh  water  to  ■  come 
through  the  bubhier.  No  spurting,  no  overflow- 

ing, no  loss.  Pnin  regulates  itself.  You  can 
attach   it   in   five  minutes. 
Tell  us  how  many  men  in  your  factory  and  your 
water  ]tressure  in  poimcl?; — 
We'll  tell  ynii  just  what  it  will  cost  to 
"PURO-FT"    YOUR    WATER    SUPPLY. 

PURO SANITARY 
DRINKING 

FOUNTAIN TR.^DE  M.^RK 

147  University  Ave. TORONTO.  ONT. 

Prompt  Deliveries 
on  Gauges,  Tools,    Dies,  Jigs 

and  Fixtures. 

Special  Machinery 
CUT  GEARS 

Contracting  and  Repairing  Machinists 

Quotations  cheerfully  submitted. 

Normac   Machine  Co. 
55   Vine  Street,    St.    Catharines,  Ont. 

//  interested,   tear  out   this  page  and  keep  with  letters   to   be    answered. 
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"SERVICE"] At  This  Period   "Service"  is  our  1 

MOTTO  I 

W'itli  our  well   eijuipped    lool  Dept.  ̂  
\vc  are  in  a  positiuii   to  give  you  im-  § 
mediate     Service     on     all     kinds     of  i 

Tools,  Gauges,    Jigs,   Fixtures,   Dies,  1 
General  Machine  Work.  I 

Equipment  Overhauling     | 
We  also  make   Met.il  Stampings,  J 

Brass  and  Aluminum  Castuigs.  1 

ELECTRO-PLATING.  | 

Monarch  Brass  Mfg.  | 
Co.,  Limited.  | 

TORONTO   I I    71  Browns  Ave. 

1lllllinilU;lll:liiilllili|illlii!l,lililllllililllillllllllllllli|: i:illil:lilllllilllllilllllllili|||l|ii;i:t 

GEARS  AND  GEAR  CUTTING 
SPROCKETS  AND  CHAINS 
In  stock  and  to  order,  any  size  from  one- 
quarter  inch  to  six-foot  in  diameter,  any 
materiaL  Estimates  and  gear  advice  cheer- 

fully furnished. 

Grant  Gear  Works,  Inc.,  Hl^^'i^.M: G.  B.  GRANT  U.S.A. 

WANTED 
Work  for  Machine  Shop 

Details  of  Facilities  Furnished  on  Request 

KING    CONSTRUCTION     CO. 
40  Dovercourt  Road  Toronto 

Reserve  Your  Space  NOW 
IN  THE 

Annual  Review  Number 

iiAN  NACHIM 

The  Occasion  is  Important 
Do  Justice  to   Your  Line 

SEE  PAGE  TWO  FOR 
PARTICULARS 

LANDIS   MACHINE   CO.,  INC. 
WAYNESBORO.  PENNA. 

Manufacturers  of  BOLT  and  PIPE 
THREADING  MACHINERY 

Exclusive  Canadian  Agents  : 

William.  &  WiUon,  MONTREAL,  CAN. 

Write  for  Catalogue  No.  22 

COMPLETE  MACHINES  AND  PARTS 
MANUFACTURED 

Send  us  your  sample  or  blueprint 
of   work   and    get    our    estimate. 

CANADIAN  BARKER  CO..  LTD..    Sault  Ste.  Marie,  Ont. 

//  what  you  need  is  not  advertised,  consult   our   Buyers'   Directory   and   write   advertisers    listed   unde;-   proper   heading. 
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mmwyf^PUB^i'^i^w^ 

ACCURACY 
The  discriminating 
buyer  is  the  one  we 
like  to  meet — the  one 
wlio  insists  on  accur- 

ate product.  He  will 
eventually  buy 
"GALT"  Cap  and 
Set  Screws  because 
they  measure  up  to 
his  standard 

Your  rush  orders  for 
S.  F.  Hex.  nuts  taken 

prompt  care  of.  Bet- 
ter finished  nuts — try 

a  sample. 

THE 

GALT  MACHINE  SCREW  CO., 
LIMITED 

GALT,  ONTARIO 
Eastern  Representatives  :   The  Canadian  B.  K.  Morton  Company. 

Limited,  49  Common  St..  Montreal,  Que. 

WE  CAN  SELL 

Your  second-hand    machinery. 

Let  us  tell  you  about  the  results 
from  condensed  ads  in 

CANADIAN    MACHINERY 
Classified  Adverthing  Section 

Shell  Manufacturers 
Who  expect  New  Shell 
Orders  either  from  Canada 
or  the  United  States,  may 
need  some  of  their  shell 

equipment  overhauled  and 

repaired  or  rebuilt.  We 
can  handle  it  completely, 

satisfactorily  and 

promptly. 
NOW  IS  THE  TIME. 

The 

Preston  Machinery  Co.,  Ltd. 
PRESTON ONTARIO,  CANADA 

We 
Cut 
Gears 
Rawhide, 

Steel,  Iron, 
Brass. 

We  Make   Grinder    Heads,    Power    Hack    Saws, 

Friction  Pulleys,    Index    Heads. 
We  cut  racks  any   width,   any   pitch,  to  8  feet  in  length. 

DESIGN     AND     BUILD     SPECIAL     MACHINERY 

WINNIPEG  GEAR  &  ENGINEERING  Co. 
197-199  PRINCESS  ST.,   WINNIPEG 

//  any  advertisement  interests  you,    tear  it   out    now   and  place  with  letters  to  be  answered. 
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Six    X    Twenty    Grinder 

A  Fitchburg  Model 

K(|iiall,v  a.s  ellifieiit  on  .-iinill  work 

as  on  thai  of  lar;i('i'  (liiiu'iision.^. 
Tlicroin  lies  its  value,  ll  i>  a  coui- 

pact,  oiiprfiolic  worker  liiat  will  ilo 
more  for  its  size  (liaii  any  macliiiii' 
of  similar  wheel  (iimensiun-.  1 1 
is  saving  in  lloor  .sjnue.  its  speeil 

will  give  you  grcniev  pnnltietiDn. 

Investigation  or  li'ial  will  iinpre.ss 
yon.  1300  to  IHOO  R.P.M.  1(1  x  :? 
grinding  wheel.  G  .\  4  pulleys.  7 
horsepower  required.  Floor  spaee 

52  X  (56.  Send  for  eomiilcte  sp<'ci- 
fieations. 

Fitchburg  Grinding  Machine  Co. 
FITCHBURG 

MASS. 
U.S.A. 

Stow  Shell  Grinders 
Increase  Production 

Suspended 
Pedestal 
Mounted 
on  Truck 

Any  Size 
Any  Current 

Immediate 

Shipment 

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

Oldest  Portable  Tool  Manufacturers  in  America 

//  tehat  you  need  is  7!o(  advertised,    consult   our  Buyers'  Directory  and  write   advertisers    listed   lender  proper  heading. 
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NO  DRAGGING  BACK€ON  THE 
NON-CUTTING  STROKE 

To   protect   users   ol    kacine    t^l^h-^p^•t■d    Metal-Cuttinff 
Machines,   we  carry  a   largre  stock  of  the  famous 

Racine   H.S.    Tungsten    Blades. 

A  patented  device  of  this  Eaciiie  Ili.^h  Speed  Metal 

Cnttiiin'  Machine  antoniatically  lifts  the  biade  clear 
of  the  work  on  every  return  stroke. 

In  this  feature  alone  the  Racine  increases  both  out- 
put and  endurance  of  the  blade  500  per  cent. 

Therefore  time  saved — blades  saved — would  soon 
return  to  your  ])ocket  the  reasonable  cost  of  a  Racine. 

This  fact — because  it  is  a  fact — could  be  proved  to 

.your  satisfaction  if  you'd  let  us  send  you  names  of 
Canadian  plants  using  Racines — one  Montreal  plant 

is  using  168  —  or  if  you'd  let  us  ship  a  Racine  on 
trial  terms  that  you  consider  fair. 

Write  us  to-dav. 

RACINE  TOOL  &  Machine  Co.,  rLII^^wZvsI: 

The  New  "West" 
Banding  Press 

For  9.2"  and  8"  shells 
12    Cylinders;     Ample    Power;     Ample 

Strength ;  Reasonable  Price. 

NO  ACCUMULATOR  REQUIRED. 

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

DON'T  be  governed  by  World-Wide  Reputations  and 
Previous  Records  in  selecting  your  next  Cutting-Off 
Equipment.  The  NEW  IMPROVED  PEERLESS  High 
Speed  Heavy  Duty  Metal  Cutting  Saw  has  completely 
revolutionized   and   upset  all   metal   cutting   standards. 

This  statement  is  based  entirely  upon  the  reports 
and  repeated  orders  received  from  concerns  that  had 
heretofore  used  tools  such  as  referred  to. 

To  induce  investigation  we  will  gladly  ship  one  for 
a  comparative  test.  If  you  do  not  consider  it  the  best 
and  most  profitable  tool  you  have  ever  purchased,  you 
are  under  no  obligations  to  keep  it,  and  we  will  stand 
the  freight  charges  both  ways. 

Would  you  like  to  see  a  list  of  large  manufacturers 
that  are  continually  repeating  their  orders?  We  have 
it  ready  for  you. 

PEERLESS  MACHINE  CO. 1607  Racine  St. 
RACINE.  WIS..  U.S.A. 

//  interefitrd,   tear  cut   this  page  and  keep  with   Icttrrs   to   hi-  a iifitrered. 
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Hamilton  cut  gears  fare  better 
than  ordinary  gears,  for  they 
are  the  product  of  a  highly 

specialized  gear-cutting  organ- 
ization with  years  of  experience 

behind  it. 

Let   our   engineering   department 

help  you  solve  your  gear  problems. 

Hamilton  Gear  & 
Machine  Co. 

Van  Home  Street      -      TORONTO 

You  Don't  Like  to  Shave 
with  a  Blunt  Razor 

— It    tries    your    temper  and 
spoils  your  skin. 

Then  don't  expect  your  men to  file  with  blunt  files. 

It    makes    them  grouchy  and 

spoils  your  work. 
That    costs   you   money  any 

way  you  look  at  it. 

Giveyour  men'TamousFive" 
hies  to  work  with,  and  you'll 
get    good    results;    because 

"Famous  Five'Tiles  are  hard, 
sharp    and  retain    their  keen 
cutting  qualities  for  the  longest 
time. 

Remember    this  and    specify 
them  when  ordering.  They  are: 

KEARNEY  &  FOOT 

GREAT  WESTERN 

(&.        AMERICAN        f^) 
ARCADE 

GLOBE 
Made  in  Canada  by 

PORT   HOPE 

ONTARIO 

/;■  what  you  need  w  not  advertised,    consult   our  Buyers'  Directory  and  write   advertisers   listed  tinder  proper  heading. 
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MAKE  NAILS!  NOT  NOISE! 
We   offer   the  trade  new  types   of 

WIRE  NAIL  MACHINES 
QUIET  IN  OPERATION:  WITH  VERY  HIGH  OUTPUT:  ALL  PARTS  ACCES- 

SIBLE: DECREASED  MAINTENANCE  COSTS:  GREAT  CAPACITY:  OCCUPYING 
SMALL   FLOOR   SPACE. 

Smoothly  running  machines,  with  balanced  mechanical  motions  and  no  rotating 

cams.     Built  in  5  sizes,  handling  wire  f»^m  No.   17   to  %"  diam. 

PRACTICALLY  NOISELESS  IN  OPERATION 

Sleeper  &  Hartley,  Inc.,  Worcester,  Mass. 
CANADIAN  BRANCH,  COATICOOK,  P.Q. 

London,    England,    F.    A.    Perry,    63    Queen    Victoria    Street,    E.G.    4.      Paris,   France,  Edgar  Bloxham,   12   Rue  dn   Delta. 

Circulating  Pumps 
Eliminate  the  separate  relief  valve  and  its  necessary 
piping  by  installing  the  Roper  Circulating  Oil  Pump. 
But,  you  say,  why  install  a  new  system  when  the  present 

is  good  enough"?  This  "good  enough"  article  may appear  to  be  giving  satisfaction,  but,  is  it  giving  the  best 
to  be  obtained.  Can  you  speed  up  without  any  fear? 
With  a  Roper  you  need  not  have  any  fear  of  any  kind. 
The  oil  flows  from  it  in  a  steady,  even  stream,  and  there 
you  can  speed  up  to  full  capacity  and  let  her  go  feeling 
confident. 

Inquire.     You  will  get  valuable  information  anyway. 

C.  F.  ROPER  &  CO. 
Hopedale        :         Mass.        :        U.S.A. 

Cost  of  Production  Card 
Material 

Labor 

Errors 

MachineiyDepieciaiioir^4M^*^ Spoilage 

Overhead 

LIGHTING 

LACO  NITRO  LAMPS 
May  cost  you  a  trifle  more 

But  they  save 
30^r  TO  50% 

OF  YOUR  LIGHTING  EXPENSE 
This  will  buy  new  lamps  after  the  minimum  guarantee  period 
of  1,000  hours  of  service  is  completed,  although  longer  service 
is    usually   secured    from   these   lamps. 

ASK  YOUR  DEALER. 

CANADIAN   LACO-PHILIPS  CO.,   Limited 
Stocks  Available  at 

MONTREAL      TORONTO      WINNIPEG     and     VANCOUVER 

Increased  Production  Means  Increased  Profits 

Large     Millers 

for  large  work 
— STEPTOE 

MILLERS 

for  small  work. 

Will    result    in    increased    production:    less    money 
invested   in   machinery,   and   increased  profits. 

Large    Planers 
for  large  work 
—STEPTOE 

SHAPERS 

for  small  work. 

THE  JOHN  STEPTOE  COMPANY 
CUMMINSVILLE,  CINCINNATI,  OHIO,   U.S.A. 

Canadian    Representatives:    Garlock-Walker    Machinery    Co.,    Toronto,    Ont. 

//   a7iy   advertisement  interests   you,    tear  it   out   now   and  place  with  letters  to  be  answered. 
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"Victor"  Collapsible  Taps 
are  simple  in  construction; 
the  few  parts  can  be  made 
large  and  strong;  the  body 
is  machine  steel,  and  the 

chasers  are  high-speed; 
screw  adjustment  from  front 

end  makes  it  easy  to  main- 
tain close  accuracy;  trip  is 

automatic;  reset  by  means 
of  lever.  The  above  features 

-and  others — make  the  "Victor"  a  time  and  money 
saver  for  severe  service.  It  is  being  used  by  many  shell 
manufacturers. 

VICTOR 

Collapsible 
TAPS 

Victor  Tool  Company 
Waynesboro,   Pa.,    U.S.A. 

Waiting  j 

I  Your  Request  i 
^  Is     the     M.K.C.     illustrated    catalog.       It    describes    minutely    the  ^ 
^  most  dependable   labor-savinK  devices   including  these   deservedly  ^ 
~  famed  ^ 

=  M      ̂ '''  ̂ y'  "cls'^s,   Air-Operated  | 
I  p     2  and  3  Jaw  Chucks,  M. E.G.  | 
I  ̂     Master  Hinge  Collet  Chucks  | 
I  O    and  Collapsible  Taps.  i 
=  In   your   hands   it  will   point  the  better   way   to  compensate   for  ^ 
^  any  shortage  of  skilled  labor  with  which  you  may  be  contending.  ^ 
=  Write   to-day   for   your   copy.  = 

I  MANUFACTURERS  EQUIPMENT  COmNY  | 
i  76-179    N.  JEPFERSON    STREET,  CHI     AGO,  ILL.  g 
=  Canadian  Agents :  J.  R.  Stone  Tool  and  Supply  Co..  Detroit,  Mich.  ^ 
=  New  York:  J.  R.  Stone  Tool  and  Supply  Co.,  30  Church  Street  g 

^ii  i!i  rraiii'iTi  i:i  HI  i  nri  1 1  ri  ii  iiixn  i:i:i'iii;n!MTiii:i  irrn  iTiii'M'iiii:ri;i;i:i:i'riinii'iii!riraiiiiiiS 

BRASS 
Castings 

The  coupling  of  expert  work,  with  unexcelled  equipment 
enables  us  to  produce  on  a  large  scale  Brass  Castings  of  any 
size  or  alloy. 

Our  prices,  too,  are  most  reasonable;  for  our  large  purchases 
direct  from  the  smelters  command  their  every  price  favor. 

For  better  Brass  Castings  at  a  money  saving,  send  your  orders 
to  us.     We  promise  that  our  work  will  please  you. 

The  St.  Lawrence  Welding  Company,  Ltd.,  Montreal,  P.Q. 
Maanfacturert  of  Steel  Tanks.  Air  Receivers.  Welded  Tanks.  Etc.    Electric  Welders.  Oxy-Acetylene  Welders.   Boiler  Repairs. 

Lead  Burning  and  Brass  Foundry  Work. 

Office:  138  Inspector  Street  Works:  39  Olier  Street  Telephone:  Office,  Main  5779,  Manager's  Res.,  Westmount  3483 

//  ichat  you  need  is  not  adi-frtittrd.    coyisnlt    our    Buyers'    Directory    and    writr    ndvertismt    listed    under    proper    heading. 
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DOUBLE  BALL  BEARINGS 

Chapman 
Double  Ball 

Bearings  fit  any 

adjustable  hanger 
and    the     change 

can    be   made  with 

but     little    delay    to 

you. 

Used  in  over  2,000  Can- 
adian    Factories.      They 

have  other  good  points  too  . 

Ask  us  to  send  full  details. 

The  ordinary  line  shafting  consumes  from   15  to  60  % 

of  power  developed — 

But  the  line  shafting  that's  equipped  with  Chap- 
man Double  Ball  Bearing  will  save  75  per  cent 

of  the  friction  loads  making  an  average  total 

saving  of  power  from  15  to  30  per  cent. 

Your  Die   Heads 
are  giving  you  the  kind  of  threads  you 
are  now  gettinif.  Do  you  like  them? 
Is  the  head  consuming  too  much  of  your 
time,  adjusting  and  repairing?  H.  &  G. 
Automatic  Self-opening  Die  Heads  elim- 

inate all  that.  The  chasers  are  locked, 
and  no  stoppage  or  changing  in  size 
required.  The  quick  release  allows  cut- 

ting to  a  certain  point  each  time.  It 
also  permits  cutting  right  up  to  the 
shoulder  when   necessary. 

Our  booklet  will  tell  you  all  about  it. 
Write  for  it,  anyway;  it  is  valuable  to 
have   around. 

Eastern  Machine  Screw  Corp. 

Ti  ~^    p^^"^       ̂ ^^  Haven,  Conn.,  U.S.A.     | 

^\. 

The   Chapman  Double  Ball  Bearing 
Company  of  Canada,  Ltd. 

339-351   Sorauren    Ave.,    TORONTO,    Canada 

TRANSMISSION  BALL  BEARING  CO.,  Inc. 
1050  Military  Rd.,  Buffalo,  N.  Y. 

IF  self-interest  be  the  mainspring 
of  a  man's  actions,  then  you 

should  act  at  once,  because  the 

"Clipper"  Belt  Lacer  saves  money 
for  you. 

Each  time  a  belt  breaks  from  i  to  150 
men  and  machines  are  idle. 

"Clipper"  lacings  have  been  made 
in  45  seconds.  The  maximum  time 
required  is  only  three  minutes.  Hov^ 
long  are  your  men  and  machines 
idle  when  a  belt  breaks? 

Clipper   Belt  Lacer   Company 
976  Front  Avenue  Grand  Rapids,  Mich. 
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JACOB IMPROVEDI 

'Hill  CHUC' i'luTi-  is  lu)  "I'liuik    ifii.--(in  '    for    poor  liolts  or 
limkoM   drills  wlu'ii   liiis  cluu'k   takes  ln)l(i.       No 

woliliiiiif]; — no  slipiiiiif!;  or  ohcwiiifj;  up  of  slianks — ■ 
just  "In  Ajiain — Oul  Agiiin.''  loavinsj;  as  clonn  a hole  as  tlic  drill  ran  make. 

You  can  always  depend  on  a  Jacobs  to  baek  vnii  up  when  ynu  wi-li  In  iry  niil  some 
new,  fiister  cutting  drill,     (live  <cinie  a  trial. 

The  Jacobs  Mfg.  Company 
Hartford,  Conn. 

Handle  75-M/M  Shells 
I    ̂j  Just^nce 
Two  Murchey  Taps  on  your  lathe  conij)letely  finish  this  shell  so  that  when  it 
comes  off  the  machine  there  is  no  more  handling  or  re-sizing  to  do.   Therefore 

Murchey  Tap  Them 
By  using  Murchey  Collapsing  and  Adjustable  Taps,  you  save  two  minutes  or 
more  on  every  7o-mm.  Shell.    Figure  that  in  dollars  for  yourself! 

Practically  all  the  large  plants  of  the  United  States  are  lining  up  with  Collapsing 
Taps  to  thread  the  nose  of  this  shell.    No  minute  must  be  knowingly  wasted. 

Murchey  Chasers  are  quickly  adjusted  to  compensate  for  wear,  and  Murchey 
Adjustable  Taps  ser\'e  as  long  as  ten  solid  Taps. 

WRITE  AT  ONCE  FOR  ALL  PARTICULARS. 

Murchey  Machine  &  Tool  Company 
75  Porter  Street,  Detroit,  Mich, 

The  Coats  Machine  Tool  Company,  Ltd.,  Caxton  House,  Westminster,  London,  S.  W., 
England,  Glasgow,  »wcastle-on-Tyne,  and  Fenwick  Freres  &  Company, 

15  Rue  Fenelon,  Paris,  France 

Lightning  Deliveries 
— That  is  Murchey  Service 

tj    ichat   you   mid   i^   not   advertised,    conault    our    Bayera'    Directory    and    icnte    iidvcrtisers    listed    under    proper    heading. 
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Hannifin 
Air  Chuck 

"Each  Operator  Averaged  10 

More  Shells  per  Day" 
In  his  report  to  plant  owner  the  works  man- 

ager quoted  recommended  disposal  of  all 
remaining  screw-operated  box  chucks. 

His  report  was  made  three  month.?  after  a 
partial  change  to  Hannifin  Air  Chucking. 

Six  weeks  later  every  lathe  in  the  plant  wa.'^ 
equipped  with  Hannifin  Air  Operated 
Chucks. 

At  this  time  Hannifin  Air  Operated  Man- 
drels were  also  installed. 

The  plant  in  question  i.s  producing  6-inch 
shells. 

It  is  nothing  unusual  for  Hannifin  Air 

Operated   Chucking   and   Clamping   Equip- 

ment to  add  an  extra  day  in  time  saved  to 
each  week. 

In  many  of  the  largest  plants  in  this  country 

and  Canada,  Hannifin  Air  Operated  Equip- 
ment has  increased  output  from  20  to  80  per 

cent.  In  a  number  of  plants  it  has  actually 

doubled  output.  ' 
If  your  work  requires  (jiiick  handling  and 

rigid  never-slip  grip,  for  you  to  do  without 
Hannifin  Air  Operated  Chucking  and  Clamp.- 
ing  Equipment  Ls  to  do  without  profits  within 

yovu'  reach. 

Say  you  would  like  our  catalog. 

HANNIFIN  MFG.  COMPANY,  Chicago,  U.S.A. 
LOCAL  REPRESENTATIVES:  C.  C.  Firmin.  Detroit:  Carl  Naumann.  Syracuse:  R.  E.  Ellis  Engineering  Company.  Chicago,  111. 
FOREIGN  REPRESENTATIVES:  A.  R.  Williams  Machy.  Co.,  Ltd..  Toronto.  Can.;  Coats  Machine  Tool  Company.  Ltd.,  Caxton 
House.  Westminster,  London.  Glasgow  and  Newcastle-on-Tyne ;  Fenwick  Freres  &  Company.  1500  Rue  Fenelon,  Paris.  France; 
Iznosskoff.    Suckau    &    Co.,    Petrograd.    Moscow,    Ekaterinberg    and  Odessa,   Russia. 

//  interested,  tear  out   this  page  and  keep  with  letters   to  be   answered. 
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HINTS  ToBUYtRS 
f 

BRISTOL'S ELECTRIC  PYROMETERS 
FOR    EVERY    SERVICE 

ftrUtol**  Rf^cvirilinir  PyromcU'r  fur- 
niiihcil  with  pntrnt<Mi  friclionlcM 
^mokiti  ohnrt  rccordinK  !»y^trm. 

r«pocmlIy  vnlunMc  for  pr\icc5*iii  n-- 
quirt ntf  ct»ntlnuou»  heal  trt-iilnu'nt, 

Simplleil>-  of  coni»lnictit>n  and  ruir- 
imlnm*  ni«ko  them  idc^il  shop  py- 
rimu'tcrs.  The  ONLY  pyronictor 

•>iuipp«Hl  with  We«ton  miiU-volt- 
niolcr  niovomont, 

Wrilr    for    HuUrlin    1-205. 

THE   BRISTOL   CO. 
WATERBURV,  CONN..  U.S.A. 

I'lU'citaiiity  ht'Cdincs  Certainty  when 
you  have  your  material  aud  apparatus 
tested  and  inspected  by  us. 

Off  ihf  henefit  nf  manii  j/ears  of  service. 

CANADIAN    INSPECTION    AND    TESTING 

LABORATORIES,  LIMITED 
Head  Office  and  Main  Laboratories- MONTREAL 

Branch  Offices  and   Laboratorias: 

TORONTO.      WINNIPEG.     EDMONTON.     VANCOUVER. 
NEW  GLASGOW 

il   > 
Skinner  Reversible 
Face    Plate    Jaws 

V.  V  r  rvthiii^  in 
I  lie  line  of 

Cluii'ks. 

Wrilo  for  illus 
Irati'il  cntalog. 

Iron  or  Steel 

Body.  SiiiRle  Rib 
for  L.irRC  Lathes 
.•\nd  Double  Rib.s 

BoniiR  MiUs 

THE    SKINNER 
CHUCK  CO. 

Factory  and   Main  Offico:     New   Britain,  Conn, 
New    V.'ik  Otiice;  San  Kr.inciMo  lUluc  London  OHicc: 

'M  KcadeSt.  Ki.illo   Hldk'-  1  i ''  '.'iiei-n  Victoria  ; 

•  ; 

5  We  are  well  equipped  to  make  ■ 
■  all  kinds  of  steel  castings,  100  5 

;  lbs.  to  50,000  lbs.  ■ 

Dominion  Steel  Foundry  Co. 
u         1.  LIMITED  ^    .      . Hamilton  Ontario 

Cushman Chucks 

a Lathe  Chucks,  Drill 

^ — a~"~^ik. 
Chucks,  Portable 

^^^^S-^^ 
Face  Plate  Jaws. 

W^^f^^fl) 
Let  us  aend  rou  our  catalog. 

^t_^| "^            The     Cushman 

%^^          Chuck  Co. 
■~«I^«            Hartford.    Conn.. U.S.A. 

FOR  EVERY PURPOSE ftisrtELmNii 

iK£  raRp«rq  iron  works 
TOV^d^Tco'    •     OUT- 

OIL  iSTQRAGE-  GASQUNE  TANKS-Alft  RECEIVERS 
PNEUMATIC  WATER  SUPPLYTANKS  -  SMOKE  STACKS 
BOILER  BREECHING  -  RIVETED  STEEL  PIPC-BiNS&HOPPERS 

NORTHERN  CRANt  WORKS  l.m.t. 
WALKERVILLE.ONTARIO 

"MADE  IN  CANADA" 

ORTHERN 

CRANCJr    I Electric      Traveling       Cranes,       Hand 
Cranes,   Electric     Hoists,    Air     Hoists, 
Foundry  Equipment,  Cupolas,  Ladles, 

Etc.,   Etc. 
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CO.  LTD. 
Manufacturers  ol 

Bright     Finished 
te  el  Shafting 

and  Shapes. 

stock    of   all  sizes. 

Send  for  Price  List 

Greater  Output 
is  as  good  as  obtained  the  day  you 
order 

SILVER'S 
great  speed  drills.  Extra  rigid  to 
make  quality  of  work  uncommonly 
high  as  well  as  output  uncommonly 
large;  single  and  in  gangs;  plain 
lever  feed,  lever  and  wheel  feed; 
power  feed,  or  with  automatic  stop 
and   back   gearings. 

Write  for  new   catalog. 

Silver  Manufacturing  Co. 
290  Broadway,         Salem,   Ohio 

You    want   Tool   Holders  that  have    made  good 

ARMSTRONG  TOOL  HOLDcKS 
Won  The 

GRAND    PRIZE 
THE  HIGHEST  POSSIBLE  AWARD  AT  THE  PANAMA- 

PACIFIC  INTERNATIONAL  EXPOSITION. 

•m  f<^'f>.Arv|STRONS>|' 

THEY    ALWAYS 
MAKE  GOOD 

Write  for    Catalog. 

Armstrong  Bros.  Tool  Co. 

"The  Tool  Holder  Peopl«'* 
306  N.  Fraoci.co  Ave..  CHICAGO.  U.S.A. 

For  Hardness  Testing 
n  shop  and  laboratory  use  the 

Standard  Scleroscope 
Univei-sally  adopted;  direct  reading: 
inexpensive,  and  the  only  instrument 
that  agrees  with  others  of  its  kinil 
in  all  parts  of  the  world,  thus  solv- 

ing problems  of  ordering  materials 
to    specification. 

BOOKLET   FREE. 

THE 
PTRO  SCOPE 

Heat  Indication 
THE  ri(_i.hi:o,srt (Set) by    optical    means    la    fast    becoming 

the     correct     thing.         The     I'YIM 
SCOPE     haa     solved     the     problpm. 

Perfect    constancy,    ineipensiTe,    no    electricity    used.      Bmit    to 
stand   ro'igh   nttage  and    upon   common-sense   lines.      Used  by   the 
Government    and    beat    Arms. uuvtri  uiuf  liL     aiju      urat      ui  lun. 

Shore  Instrument  &  Mfg.  Co.  sss-?  w.  22nd  si.  New  York 
Asents  forCanada:  A.  R.Williann  MactiT  .  Co..  LH..Toron»e.  C.n. 

Castings 
Brass,    Gunmetal,     Manganese     Bronze,     Delta     Metal, 
Nickel    Alloys,    Aluminum,    etc. 
MARINE  AND  LOCOMOTIVE  ENGINE  BEARING.S. 

MACHINE  WORK  AND  ELECTRO  PLATING. 

METAL  PATTERN  MAKING. 

United  Brass  &  Lead,  Ltd.,  Toronto,  Ont. 

Complete  Satisfaction 
WITH 

Un'on  Tool  Chest 
Because  you  know  right  where  to  look  for 
your  tools.  If  not  there,  they  have  been 
borrowed  or  mislaid.  Keeps  tools  safe, 
clean,  free  from  rust.  Built  of  selected 
plain  or  quartered  oak  or  leatherette  cov- 

ered, some  with  mahogany  fronts.  Cor- 
rectly    designed,     drawers     perfectly     fitted. :; 

STYLE    A 
17    other    styles    and    sizes. 

felt    lined,    many   sizes,. 
Write  for  Our  Catalog  and  Prices. 

Chest    guaranteed    to    meet    your    entire    approval    or    money    back. 

UNION    TOOL    CHEST    WORKS 
28  RAILROAD  STREET ROCHESTER.  N.Y. 

ylc/iusloqlas Resistal  reinfoired  lenses   may  be  ground 

to  oculist*s    prescription. 
THE    STRONG.    KENNARD    &    NUTT    CO. 
511    Schofield  BIdg.  Cleveland.  Ohio 

BRIDGEFORD 
HEAVY      DUTY     LATHES 

Engine  Lathes  from  26"  to  60"  swing;  Plain  Turning  Lathes.  27"  and 
3n>"  swing;  Axle  and  Journal  Turning  Latbes  and  B«vel  Gear  Turning Lathes.      Write   for    Catalogue. 

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

Shell    Cutters   and   Tools 
Cutters  finish  ground  absolutely  concentric,  as 
well  as  accurate  in  dimensions  and  form  by 
precision  methods,  and  the  use  of  special 
grinding  fixtures,  insure  good  shells  and  more 
of  them. 

We   produce   such    cutters,   and   of  temper  and 
strength  equal    to   any   high-speed  cutters   that 
can   be  produced   to  your  design. 
Send  us  your  enquiry. 

Quick  Deliveries. 
We   can    also    undertake    a    limited   amount   of 

special   high-grade  machine  work. 

The  Blashill  Wire  Machinery  Company, 
Limited 

182  Shearers  Street,  Montreal (24) 

//  interested,  tear  out  this  page  and  keep  with  letters  to  be  answered. 
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Cut  Boring  Expenses 
\L  riAL  TKSTS  uiulcr  trvlnj:  circumstances 

have    proven    that  lorim:  c-\pcnscs  may  he 

cut  in  hall  hvusiuu  the  DIXON  I'ATENT 
HORINC;     TOOL.      License    to  make  this  tool 

may  be  purchased  outright.  C'lct  in  touch  with  me. 

C.  L.  DIXON 
278  Old  Orchard  Ave.,  N.D.G..  Montreal.  Que. 

Oxy-Acetylene  Welding    and    Cutting    Apparatus 

.^-^cTftlw^Sfj^    Carter  Welding;  Co.,  "t::?;:.'  Toronto MVIf, 
h^MPARATUsJ 

Apparittu* 
General  Office  and  Factory.  Jeraoy  City,   N.J. 

Canadian  Factory.  Niagara  Falls,  Ont. 

SalMOfflcra:  Nfw  York.  Boston.  l^hilnWphia.  Pltt»- 
I'lirsli.     C1r»fl*ntl.     Oincinniiti.      ('hic*»to.      l»e- irx'ii.    St-    I.oiiw.    S.in    KriinM^co,    Stin.e. 

PRESSES— ALL  TYPES 
l^ross  .■Vttiichments,  Automatic. 
Metal  and  Wire  Forming  Machines. 
Tumblers — Larpe  Line. 
Bumishinp  Machines.    Grinders. 
Special  Machines. 
Baird  Machine  Co.,  Bridfeport,   Conn.,  U.S.A. 

For  Marking  Shrapnel  Shells 

or  tliey  will  mark  any  arliclu. 
eillier  roviiul  or  Hat.  Power  or 
Hand  Machine?  reconiniendod. 

Steel  Stamp  and  Die  Cutting 

by  expert  engravers. 

Send  for  Catalogue. 

Noble  &  Westbrook  Mfg.  Co. 
Hartford,  Conn..  U  S.A. 

A-U^^.^ 
s€:^^:m 

'■"'i- 

'r:i>^. s>: 
% 

Finest  Diamonds 
and  Diamond  Tools 

THE  GENERAL  SUPPLY  CO. 

of  Canada,  Limited 
°T^,'^WA       TORONTO  MONTREAL      WINNIPEG 
-«  Sparks  St.   125  Adelaide  St.  W.,   43  McGUl   BIdg.,   85  Water  S- 

Sole  Canadian  Agents    for 

M 

GEO.  A.  JOYCE  CO.,  Ltd. 
NEW  YORK  LONDON 

^., 

EMBREE 

TOOL  CASES 
SommthirxE  N^w.  Diffmrent 

and  Better 

MechanicH  who  hnvc  Been  nnd 
U(t»'d  tht'fti*  new  tool  ciibvm  uuy 

tlu'y'ri*  the  most  BiTviconble 

yt't  introthiciMi.  Conipriftf  t\vt' 

(IohIkhb    ill   unk    ur    lt>nttu'r-cov- 

Mndc  of  bcK'cUmI  mattTinl, 
(Iriiwom  hnve  lock  corners  nnd 

«mk  ciiHrH  art'  nicely  dov**- 
tJiiled,  n  fentiire  not  found  on 

most  cn«eB  of  other  niiinufiic- 
turo.  Evi'ry  mechanic  whoultl 
have  one.  an  they  are  nuuler- 
iitc  in  i»ricr.  Writr  for  price 
li^t. 

IRA  EMBREE,  Hamilton,  Canada 

THE  DOMINION  CENTRAL 
DRAWING  OFFICE 

^.^^\    /        Don't   Kcrp  Draughtsrncn  When 
the  Work  Can   Be   Done   Cheaply 

ana  Quickly  by   the     D    C    D    O 

Are    your    DrauRhlsnien    in    difficulties    oi- iloubt?      Our    expcrLs    can    help   them. 

You  can  consult  us.    Save  time  and  money. 

We    specialize    in    all    branches    of    Engiii 
eering   Machine   Tools,   etc. 

Correspondence     Solicited. 

The     Dominion     Central     Drawing     Office 

McGill  Building.    Room   200 
Manager.   W.  Rodger  Main  2332 

Locomotives 
Marine 

Engines 
Tank* 

Hoists Bridges 

Boilers Winches 

NORTON  JACKS 
KOR    ALL   KINDS   OF    HEAVY  LIFTING 

Send    for    complete    catalofrue    siiovving 
50  styles  10  to  1(K)  tons  capacity. 

^■jX  a.  O.  NORTON,  Limited Coaticook,  Prov.  Quebec,  Canada 

Adjustable 

and 

Rustproof 

Can  be  worn 

over  other 

glasses 

FOR  MUNITION  WORKERS  sj^^l/,- 
T.  A.  Willson  &  Co.,  Inc.  Canadian  Office.  23  Scott  St.,  Toronto 

Beaudry  Hammers 
FOR     GENERAL     FORGING 

Save  Fuel,  Time  and 
Labor.  Cut  Forging 
Costs  in  two. 

BELT  OR  MOTOR  DRIVEN 

BEAUDRY  &  COMPANY,  Inc. 
141  Milk  Street.  Boston.  Mass. 

Alfred  Herbert,  Ltd.,  Coventry,  En^r- 

land,  I^ondon,  Paris,  Calcutta.  Yo- 
kuhama. 

//  what  you  need  is  not  advertised,    consult  our  Buyers'  Directory  and   write   advertisers    listed  under  proper  heading. 
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Allen  Safety  Set  Screws 
(U.S.  Patent.  June  7.   1910)  > 

The    piocess    by    which    these    screws    are,  made    increases    their   strength 
over   30%.-    Allen    Screws   are   guaranteed. 

SET  SCREW 

United     States     Standard     and     V     Threads     carried     in     stock. 

Sizes    from    1-4"    to    IW    in    diam.      Catalog    and    samples    free. 

THE    ALLEN    MFG.    CO.,    INC. 
CAl'SCEEW  135  SHELDON  ST. HARTFORD.  CONN..  U.S.A. 

J.CIicLAREN  BELTING 

fEXTRA9)Will  Save  You  Money 
In  Every  Day  of  Service 

Modern  plant  and  thorough  know- 
ledge of  requiremeuts  of  belting 

guarantees  perfect  satisfaction  to 
all  buyers.  Our  belts  are  the  result 
of  using  best  leather,  and  our  57 

year's   experience. Aek     for     Quotations. 

J.  c.  McLaren  belting  co. 
Limited 

Montreal  Toronto  Winnipeg 

THE  CENTRE 

1  to  5,000  pounds' 
Highest  Quality 

PROMPT  AND  RELIABLE  SERVICE 
We    make    a    specialty    of    Carbonizing    Boxes    and    Cyanide 

and    Lead    Bath    Pots 

SWEDISH  CRUCIBLE  STEEL  CO. 
OF  CANADA,  Ltd.,  Windsor,  Ont. 

IS  YOUR  RIVETING 
PROFITARLY  DONE? 

Our  Elastic  Rotary  Blow  Riveting  Machine 
does  profitable  work,  because  one  machine  will 
do  the  work  of  several  hand  riveters,  and  do 

it   better. Every  head   is   perfectly   formed,   any  shape, 
round,   flat,   oval,   rectangular,  etc. 

Catalogue  C  tells  more  about  it. 

The  F.  B.  SHUSTER  COMPANY 
New  Haven.  Conn. 

Formerly  John  Adt  &  Son,     Established  1866. 

Also  makers  of  Wire  Straiprhtcners  and  Cutter. 
Cotter    Pin    Machimjs.    etc. 

Taylor-Newbold  Milling  Cutters 

Power ful 

Will  outlive  and  out-cut  any  other  on  the  marke  t 
4-in.  Diameter  for  General  Use. 

Send  for  Bulletin   R-P  and   30-day   trial  offer. 

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

SH-^EtlNG 
Cold  Drawn,  Turned  and  Polished  Steel, 
Rounds,    Squares,    Hexag^ons    and    Flats, 

Steel  Piston  Rods,  Pump  Rods. 
Special  facilities  for  Keyseating   up  to  6  in.  diameter. 

THE 

Canadian  Drawn  Steel  Co. — ^^~^^~"~^~~         LIMITED 

HAMILTON 
CANADA 

TORONTO    HAMILTON    winnipeO 

IRON  AND  StiEL 
HEAVY  HARDWARE 

MILL    SUPPLIES  f 
AUTOMOBILE    ACCESSORIES 

WE     SHIP     PROMPTLY 

Milling  Atta'chment and  Compound  Table 
For  tJie  Die  Maker.  Repair  Shop.  Pattern  Alaker  or 
Oarage;  will  perform  more  than  90%  of  the  jobs  that 
come    up. 

For  any  Drill  Press 
H"     to     42"     swinff. 
Pig    Economy  —  Big •CotnTenience —  SmaJI 
Price.        It      relieves 
your     large     millers, 
comes     in     handy 
s  p  o  tting     castings. 
milling    ends    of    bos.scs.    anti    manv 
o'her   odd    jobs.      Cuts    all    kinda    of 
keyseats      perfectly;      mills      deep 
grooTea.    slots    and    cams.      We    also 
make   cylinder    reamers    for    reboring 
Ford    car,    and    a    reliable    air    com- 
prfs.sor— all  at  special  factory  prices. 
Write    for   circulars    to-day. 

Hinckley  Machine  Works,  Tl'Tnoi^s'' 
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"FROST  KING" AN  INTERNATIONAL  FAVORITE 

The  popularity  of  "Frost  Kinp"  i»  due  to  its  odU-iency 
and  extriionlinnry  porformiinre  umior  heavy  duty  iiiid 

thf  way  It  takos  furo  of  hij:h  spi-i-d. 

As  an  nil-round  b:ibl>itt  "Frosl  KinR"  is  without  a  peor. 
Bnbbitt  oxpensos  will  bf  in:itiTi:illy  n-dui-od  with  its  use. 

(iixe    i(    a    lri;il    ;iiid   l)i'   ron\iiUTd. 

HOYT  METAL  COMPANY 
EASTt.KN    AVt.    .nj   LEWIS    ST.    TORONTO.  CANADA 

Ne.     York.    NY.  London.    En«  Si      Loui..    Mo 

Zenith  Coal  &  Steel  Products 
Limited 

SERVICE  and  QUALITY 
IN 

HIGH  SPEED  STEEL,  CARBON   STEEL, 
COLD  ROLLED  and  MACHINERY  STEEL 

HACK  SAW  BLADES 
DRILLS,  REAMERS,       COAL  and  COKE 

1410  Royal  Bank  Building,  Toronto 

402  McGill  Building,  Montreal 

iiiiililliilWiiliil id 

Every  Tooth  Cuts  ̂  
on  Every  e 

They  cut  atraighter.  * 
They  last  longer.  . 

NAPIER  SAW  WORKS,  he.,  SfriMficU,  M.».,  U.  S.  A ' 

Gives  Satisfaction  Where 
Other  Metals  Fail 

Sold    by   Leading    Dealers    Everywhere, or  by 

MAGNOLIA  METAL  CO. 
Office    and    Factory  : 

225   St.  Ambroise   St.,  Montreal 

CLUTCHES 
Combined    Jaw    and    Friction.       Friction    only. 

Gas  Engine  Clutches.     Jaw  Clutches. 
Wri.'*.*  fnr  inter eatiltif  prmtcj  matter. 

The  Positive  Clutch  &    Pulley  Works,    Ltd.,    Canada 
MONTREAL  F..r  lory  :    A  iirorii.  Out.  TOROrTO 

160  B  aiy^Stsj==To  r<«i  to . 

Tests    of    Metals,    Fuels,    Oils,    Water,    Etc. 

SPECIAL  ATTENTION  TO  ALL  SHELL  MATERIALS 

Trade  Mirk  Ree.  U.  S.  Pat.  Office 

A  universal  grrinder.  A  prrinder  with  all 
attachments.  A  grinder  that  will  handle 
all  kinds  of  tool-sharpeninij  as  well  as 
cylindrical,  internal  and  surface  grinding. 
An  all-around  machine  for  your  tool-room. 

Catalog  No.  6. 

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

TAKE    ALL    THE    GRIND    OUT    OF    GRINDING 

WITH 

WILMARTH  &  MORMAN  GRINDERS 
CATALOGUE  ON   REQUEST 

WILMARTH  &  MORMAN   COMPANY,    1200  Monroe  Avenue,  N.  W. 
GRAND  RAPIDS.  MICH..  U.S.A. 

Manofactnreri  of  Drill  Grinderi,  Sarf&ce  Grinders,  Universal  Grindtri 

WE  MANUFACTURE  RIVETS  of  every 
description,    /^  inch.    dia.    and    smaller 

PARMENTER  &   BULLOCH   CO.,  LTD. 
GANANOQUE,  ONT. 
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If   what  you   want  is   not  here,   write  us,   and   we   will   tell    you   where  to  eet   it.     Let   lu  snecest  that   you   consult  also 

the  advertisers*  index   facinff  the   inside  back   cover,   after  having   secured   advertiaers'   names   from    this    directory.  The 
information   you  desire  may   be  found   in   the  advertising   pages.      This    department    is    maintained    for    the    benefit  and 

convenience  of  our  readers.     The  insertion  of  our  advertisers'    names    under    proper    headings    is    gladly    undertaken,  but 
does   not   become   part   of   an   advertising   contract. 

lilllllllllilllllllllllllllllllilllllllllllilllillllllllllllllMllllllllllllllllllllllllllllllllllllllllllllllllllililllllllllllllllll 

ABRASIVE   MATERIALS 
Aikenhead    Hardware    Co.,    Toronto.    Ont 
Baxter   Co..    Ltd.,    J.    R.,    Montreal,    Que. 
Canadian    Faii'bank3-^orse    Co.,    Montreal. 
Can.    B.    K.    Morton.    Montreal.   Que. 
Carborundum   Co.,    Niagara    Falls.    N.T. 
The  Geo.    F.   Fa«   Mchy.  &  Supply  Co..  Montreal. 
Fonl^mith    Mach.    Co.,    HamUton,    Ont. 
Gardner  Machine  Co.,   Bcloit,  Wis. 
Norton  Co.,  Worcester.  Mass. 
Petrie,    Ltd.,   H.    W..   Toronto,    Ont. 
Petrie   of  Montreal.    LW..   H.    W.,  Montreal,   Que. 

ACETYLENE 
Carter    Welding    Co.,    Toronto,    Ont 
Commercial  Acetylene  Welding  Co.,   Inc..  Toronto 

L'Air    Liquide    Society.    Montreal,    Toronto 
Prest-O-Lite  Co..    Inc.,   Toronto,    Ont. 

ACETYLENE    GENERATORS 
Coimnercial  Acetylene  Welding  Co..   Inc..  Toronto 
L'Air    Liquide    Society.     Montreal.    Toronto 
Pre»t-0-Lite  Co..    Inc.,   Toronto,    Ont. 

ACCUMULATORS.    HYDRAULIC 
Canadian    Faiit-anka-Morse   Co.,   Montreal 
Charles    F.    Elmes    Eng.    Works,    Chicago 
Oarlock-Walker   Machinery   Co.,   Toronto.    Ont. 
NUes-Bement-Pond    Co..    New    York 
Smart -Turner   .Mach.    Co..    Hamilton.    Ont. 
William    R.    Perrin.     Ltd..    Toronto 

ADAPTER   PLATES 
Jas.    McKay  Co..    Pittsburgh,    Pa. 

AIR   RECEIVERS 
Can.    Ingersoll-Rand    Co..    Sherbrooke,    Que. 
The   Jenckes    .Mach.    Co..    Ltd..    Sherbrooke,    Que. 
MacKinnon,    Holmes  Co..    Sheitbrooke.    Que. 
St    Lawrence    Welding  Co.,    Montreal,    Que. 

AIR  WASHERS 
Can.    Blower  &   Forge  Co..    Kitchener.  Ont. 
Sheldons.    Ltd.,    Gallt.    Ont 
Sturt^ant  Co.,    B.    F..    Gait.    Ont 
ALUMINUM 

Canada    Metal    Co.,    Toronto 
Tallman    Brass  &   Metal   Co.,   Hamilton 

ALLOY.  STEEL 
Can.    B.    K.    Morton,   Toronto,   Montreal 
H.   A.   Drury  Co.,   Ltd.,  Montreal 
Hawkridge    Bros.   Co..    Boston.   Mass. 

OAom   (Cunada),   Ltd..   Sam'l.    Monltreal,    Que. 
Standard    Alloys    Company.    Pittsburgh.    Pa. 
Vanadium    Alloys   Steel   Co..    Pittsburg.    Pa. 
Vulcan    Crucible    Steel    Co..    Aliauippa.    Pa. 

ARBORS 
Canadian    Fairtaukb-Morse  Co..    Montreal 
Cleveland    Twist    Drill    Co..    Cleveland 
Oarlock-Walker    Machinery    Co..    Toronto.    Ont 
Mome  Twist  Drill  &  Alach.  Co..  New  Bedford.  Mass. 
Petrie.    Ltd..    H.    W..    Toronto.    Ont 
Petrie   nf   Montreal,    Ltd..   H.    W..    Montreal,   Que. 
Pratt   &   Whitney  Co..    Dvmdas.   Ont 

AUTOGENOUS    WELDING   AND    CUTTING 
PLANTS 

Carter    Welding  Co..    Toronto.    Ont 
L'Air    Liquide    Society,    Montreal,    Toronto 
Prest-O-T.ite    Co..    Inc.,    Toronto.    Ont 
St    Lawrence  Welding  Co..    Montreal.   Que. 

AUTOMATIC  MACHINERY 
Baird    Machine    Co.,    Bridgeport.    Conn. 
Oarlock-Walker    Machinery    Co..    Toronto.    Ont 
Oardner.  Robt..  &  Son.  Montreal. 
MoCletn  &   Son.   F.    W..   Niagara  Falls.   Ont 
Riverside    Machinery    Depot.    Detroit.    Mich. 
Petrie.     Ltd..    H.    W..    Toronto.    Ont 
Petrie   of   .Montreal.   LU..   H.    W..   Montreal.   Que. 
Pratt    &    Whitney    Co.,    Dundas.    Ont 
Boelotaon    Machine   4   Tool   Co.,   Toronto,   Can. 
A.    R.    Williams   Machy.    Co.,   Toronto 

BABBITT  METAL 
Aikenhead    Hardware   Co.,    Toronto,    Ont. 
Baiter   &    Co..    Ltd..    J.    R..    Montreal.    Que. 
Canadian    Fairbanks-Morse   Co.,   Montreal 
Canada    Metal    Co.,    Ltd..   Toronto 
Can.    B.    K.    \forton.    Toronto,    Montreal 
The  Geo.   F.   Foss   Mchy.  &  Supply  Co..  Montreal. 
Hoyt    Metal    Co..    Toronto 
Magnolia   Metal  Co..   Montreal 
Petrie.     Ltd..    H.    W..    Toronto.    Ont 
Tallman    Brass   4    Metal    Co..    Hamilton 
Wilkinson    A-    Knmpass.   Hamilton,   Ont 

BALL  BEARINGS 
Canadian    F.^irbank5^-Mo^se   Co..    Montreal 
Can.    9   K   F  Co..  Toronto.   Onrt. 
Chapman   Double   Ball   Bearing  Company.  Toront 

BARRELS.   STEEL   SHOP 
Baird    Machine  Co..    Bridgeport.    Conn. 
Cleveland    Wire    Spring    Co..    Cleveland 

BASE  FACING  MACHINES 
Victoria    Foundry    Co..    Ottawa,    Ont 

BARS.    BORING 
Chadea    F.    Elmes    Eng.    Works.   Chicago.    111. 
Monarch    Brass    Mfg.    Co..    Toronto,    Ont 
Nile^-Bement-Pond    Co..    New    York 

BASE  PLATES 
.Tas.    .McKay  Co.,    Pittsburgh,    Pa. 

BELT   LACERS 

Clipper    Belt    Lacer    Co..    Grand    Rapids.    Mich. 
BELT  DRESSING   AND   CEMENT 

Baxter   &    Co.,    Ltd.,    J.    R..    .Montreal,    Que. 
BELT  LACING  LEATHER 

Aikenhead    Hardware    Co.,    Toronto.    Ont 
Tlie  (iea.    F.    Fos.s   .Mchy,  &  Supply  Co..  Montreal. 
Qraton    &   Knight   Jltg.    Co.,    Worcester.    Mass. 

BELTING.  BALATA 
Baiter    Co..    Ltd..    J.    R..    Montreal.    Que. 
Can.    B.    K.    Morton.    Toronto.    Montreal 
Federal  Engineering  Co.,  Toronto,  Ont 

BELTING.   CHAIN 
Canadian    Fairbanks^Iorse    Co..    Montreal 
Goo^lyear   Tire   &    Rubber   Co..    Toronto.    Ont 
Jones    &    Glassco.    Montreal.    Que. 
Morse   Chain    Co..    Ithaca.    N.Y. 
Petrie.     Ltd..    H.    W..    Toronto.    Ont 
Petrie   of    .Montreal.    Ltd..   H.    W..   .Montreal.    Que. 
Whitney   Mfg.    Co.,    Hartford.  Conn. 

BELTING,  CONVEYOR 
Goodyear   Tire    &    Rubber   Co..    Toronto,    Ont 

BELTING.   LEATHER 
Canadian    Fairbanks-Morse   Co,.    Montreal 
Can.    B.    K.    Morton.    Toronto,    Montreal 
Graton    &    Knight    Mfg.    Co.,    Worcester,    Mass. 
Goodyear   Tire    &    Rubber   Co.,    Toronto.    Ont 
Jones    &   Glassco,    .Montreal 
McLaren,  J.   C,   Belting   Co.,  Montreal,   Que. 
Morse    Chain   Co.,    Ithaca.    N.Y. 
Petrie.    Ltd..    H.    W..    Toronto.    Ont. 
Petrie  of   Montreal.    Ltd..   H.    W..   .Montreal,   Que. 
Standard  Machy.  &  Supplies.  Ltd.,  .Montreal,  Que. 

BELTING.   STITCHED    COTTON    DUCK 
Baxter   &    Co..    Ltd..    J.    R..    Montreal.    Que. 
Bennett.   W.    P.,  51  Montford   St..  Montreal,  Que. 
Dominion    Belting   Co..    Hamilton,    Ont 
Federal  Engineering  Co.,  Toronto,   Ont 
Petrie,     Ltd..    H.    W..    Toronto.    Ont 
Petrie   of    Montreal.    Ltd..   H.    W..   Montreal.   Que. 

BENCH    LEGS,   STEEL 
New   Britain    Mach.   Co..    New   Britain.   Conn. 

BENCH    DRAWERS,    FRICTIONLFSS 
New    Britain    Mach.    Co..    New    Britain.    Conn. 

BENDING   MACHINERY 
John    Bertram    &    Sons    Co..    Dundas 
Bertrams.    Limited.    Edinbur^.    Scotland 
Brown-Boggs   Ci..    Ltd..    Hamilton,    Can. 
Can.    Blower  Sc  Forge  Co..    Kitchener.  Canada 
Ferracute   .Mach.    Co..    Bridgeton.    N.J, 
Oariock-Walker    Machinery    Co..    Toronto.     Onit. 
Charles   F.    Elmes   Eng.    Works.   Chicago 
Jardine.    A.    B..    &   Co.,    Hespeler.    Ont 
National    Machinery    Co..    Tiffin.    Ohio 
Nilea-Bemenf.Pond    Co..    New    York 
Petrie.     Ltd.,    H.    W. .    Toronto.    Ont 
Petrie   of    Montreal.    Ltd..   H.    W..    Montreal,   Que. 
Steel    Bending    Brake    Works,    Chatham.    Ont 
Toledo    Machine    *    Tool    Co.,    Toledo.    Ohio. 

BILLET  MARKERS 
Matthews   &    Co..   Jas.    H..    Pittsburgh.    Pa. 

BINS.  STEEL 
The    Jenckes    Mach.    Co.,    Ltd.,    Sherbrooke.    Que. 
MacKinnon.    Holmes    Co.,    Sherbrooke 
Toronto    Iron    Works.    T.td..    Toronto.    Ont 

BT  ASTING  MACHINES.  SHOT  AND 
STEEL  GRIT 
Gray  Mfir.   &  Mach.  Co..  Toronto,   Ont. 
TT.    3,    Silica  Co.,   Chicago.   111. 

BLOWERS 
Can.     Blower    &    Forge    Co..    Kitchener.    Ont. 
Sheldoas.    Ltd.,    Gait.    Ont 
G«r1ock-W»lker    Machinery    Co..    Toronto.     On«. 
Petrie.     Ltd..    H.    W..    Toronto.    Ont 
R.    E.    T.    Prinirle.    Ltd..    Toronto.    Ont. 
Riverside   Machinery   Depot.    Detroit.    Mich. 
Sti'rtevant    Co..     B.     F..     Gait.     Ont 

BLOW  PIPES   AND  REGULATORS 
Carter    Welding    Co..    Toronto.    Ont, 
L'Air   Liquide   Society.    Montreal.    Toronto p,,*<!f-0  T  tt»    no.      Inc..    Toronto.    Ont 

BLUE   PRINTING 
Doniitiion    Central    Drawine    OiTice.    McGill    Bide.. 

Montreal.    One 
BLUE  PPTNTTNG  MACHINERY 

^fll11i»ler-Enlund   Tool   Co,,    Syracuse.    NT. 
BOARTZ 

Geo     A.    Joyce  Co..   Ltd.,   Ne^  York.   NT. 
BOILERS 

The    Jenckes    Mach.    Co,,    Ltd..    Sheilirooke,    Que 
MscKinnnn       TTolmes     Co,      .Sherbrooke 
Marsh    &    Henthom,    Ltd..    Belleville.    Ont. 
Petrie.     Ltd..    H.    W. .    Toronto.    Ont 

Petrie  of  -Montreal.  Ltd..  H.   W.,  Montreal,  Que, 
Riverside    Machmery    Uepot,     Detroit,    Micb. 
Sterling   Engine    Works,    Winnipeg.    Man. 

BOLT  CUTTERS  AND  NUT  TAPERS  , 
Aikenhead    Hardware   Co.,    Torouto,    Ont 
Canada    Machinery    Corp.,    Gait.    Ont,  ^ 
Landis   Machine   Co..    Waynesboro.   Pa. 
Wells    Brothers    Co.    of   Canada,    Gak.   Ont  .' 

BOLTS 

Aikenhead   Hardware   Co..  Toronto.    Ont 
Gumming  &  Son,   J.   W..   New   Glasgow.  Canada 
Gait   Machine   Screw   Co.,    Gait,   Ont 
London  Bolt  &  Hinge  Works,   London.  Ont. 
Steel    Co.    of   Canada,    Ltd.,    Hamilton,   Ont. 
Wilkinson    &    Kompass,    Hamilton,   Ont- 

BOLT  AND  NUT  MACHINERY 
John    Bertram    &    Sons   Co.,    Dundas 
Canada    Machinery   Corp..    Gait.    Ont 
Garlock-Walker    Machinery    Co..    Toronto.    Ont 
Ganlner   &    Son.    Robt..    Montreal. 
Landis   Machine  Co..    Waynesboro.    Pa, 
National    Machinery   Co.,   Tiffin.    Ohio. 
Petrie,     Lt<l.,    H.    W.,    Toronto,    Ont 
Petrie   of    .Montreal.    Ltd.,   H,    W.,   -Montreal^  Que. 
Riverside   Machinery   Depot.    Detroit,    Mich. 
A.    R.    Williams    Machinery   Co..    Toronto 

BOLT  THREADING  MACHINERY 
Landis  .Machine  Co.,  Wayneaboro,  Pa. 
Victor   Tool    Co.,    Waynesboro.    Pa. 

BORING    MACHINES,    PNEUMATIC 
CYLINDER 

Cleveland  Pneumatic  Tool  Co.  of  Canada.  Toronto 
Canadian   Fairbanks-Morse   Co.,    Montreal 
Can.    Ingersoll-Rand    Co.,    Sherbrooke,    Que. 
Garlock-Walker    Machinery    Co.    Toronto.    Ottt 
Petrie.     Ltd,.    H.    W..    Toronto.    Ont 
Petrie   of   Montreal.    Ltd..   H.    W.,   Montre.al,   Que. 
Stow    Mfg.    Co..    Binghampton.    N.Y 

BORING    MACHINES,    UPRIGHT    AND 
HORIZONTAL 

John    Bertram   &  Sons  Co..    Dimdas 
Canada    Machinery   Corp,    Gait.    Ont 
Garlock-Walker    Machinery    Co.,    Toronto.    One 
Niles-Bement-Pond    Co..    New    York 
Petrie   of    Mrjntreal.   Ltd..   H.    W.,   Montreal.   Que, 
Roelofson  Machine  &  Tool  Co.,  Toronto,  Ont 
Riverside   Machinery   Depot,    Detroit,   Mich. 
Stow    Mfg.    Co.,    Binghampton,    N.Y. 

BORING    MACHINES.    STOVE    AND    COAL 
Gumming    &    Son.    J.    W..    New    Glasgow.    Canada 

BORING   AND  TURNING  MILLS 
John    Bertram    &    Sons  Co..    Dundas 
Canada    Machinery    Corp..    Gait.    Ont 
The  Geo,   F.  Foss  Mchy.  &  Supply  Co.,  Montreal, 
Niles-Bement-Pond    Co.,    New    York 
Petrie.     Ltd..    H.    W..    Toronto.    Ont 
Petrie  of  Montreal.   Ltd.,  H.   W.,  Montreal,   Que, 
R.    E.    T.    Pringle.    Ltd.,    Toronto.    Ont 

BOXES,  STEEL  SHOP  AND  TOTE 
Cleveland  Wire  Spring  Co..  Cleveland 
New   Britain    Mach,   Co.,    New   Britain,   Conn. 

BRAKES 

Brown.    Boggs   &   Co..   Hamilton.   Can. 
BRASS  AND  COPPER  BARS,  RODS 
AND   SHEETS 

Brown's     Copper    &     Brass     Rolling     Mills.     New 
Toronto 

BRASS  FOUNDERS 
St.    Lawrence  Welding  Co..    Montreal.   Que. 

BRASS  WORKING   MACHINERY 
Foster    Machine    Co.,    Elkhart.    Ind. 
Garlock-Walker    Machinery    Co.,    Toronto,    Ont 
Warner    &    Swasey    Co.,    Cleveland 
Niles-Bement-Pond    Co.,     New    York 
Petrie,     Ltd.,    H.    W..    Toronto.    Ont 
Petrie  of   Montreal,    Ltd,,   H.    W.,   Montreal.   Que. 
Prest-O-Lite  Co.,    Inc.,   Toronto,   Ont 
Riverside    .Machinery    Depot.    Detroit,    Mich. 
A.    R.    WiEisms   MaChy.   Co.,  TCTonto 

BRIDGES,    RAILWAY   AND   HIGHWAY 
The    Jenckes    Mach.    Co.,    Ltd..    Sherbrooke,    Que. 
MacKinnon.     Holmes    Co..     Sherbrooke 

BRONZE    RODS    AND    SHEETS.    PLATES 

Brown's     Copper     &     Brass     Rolling    Mills,     New Toronto 

BRONZE,   NAVAL 
Brown's     Copper     &     Brass     Rolling     .Mills.     Neiy Toronto.    Ont 

BUBBLERS 

Puro    Sanitary    Dk'g    Fountain    Co.    HaideBTfflSk 

Mass. BUFFING    AND   POLISHING   MACHINERY 
Ford-f*mith    Mach.    Co,.    Hamilton.    Ont. 
The  Geo.    F,   Foss   Mchy.   &  Supplv  Co, ,  Montreal. 
Garlock-Walker    Machinery    Co..    Toronto.    OM. 
New  Britain   Machine  Co.,   New  Britain,  Cam». 
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Nuruicre    LfmAf    vtorta.    l.U  ,    WalhartOit,   0*t- 
\^hiliii4    tuuiiUir    k4.ii(MJM&(    Co.,    tiuyf,    UL 

BL  Ll.UliZ.t:K:i 
Jotm    klvrukm    4    B^MU    CV.    UuDdw. 

Ul  KM.KS.    nil.    AND    NATIKAI.    UAS 
llcll*<>.!«    II,  (   •■rj»l    KuruACv  C»x.    U«Uoil.   MKh. 
<i  ,        I    .  I,..,.,    ..      Ml. 

Nv  AoiU.    tkL,    \Vklk»r>ilIi.   l»L 

Ot>  A    MU    OXt  New  llftvtfa,  i'una. 
Ul'Kl.,   .\M».KS 

Wciia    llru&    la    of   ('aa*Jt.   liklt.  OdU 
lltKKS.    IKON    AM>    IKITKK 

CASvr.v    -II\KK   8IIEKTS.  ROLLS 
III    .  A     n  IV.     liiJ;int     viilU.     Ni  ■ 

1 

CA.V.St.Kb'   MACIIINKKY 
Hlu*.    a     N^  ,   Cow.    UrvKiAijQ.    N  Y. 
r«(T»^vi-.r    Mtttl     lV\,    llrt.ttfvt>«l,    N  J 
Uio«u.    lt.«ci  A  Co..    lUaUUMl,  Cto. 
rr««'.  i»  1  i'#   i"o  .    Inc      Torvolo.   Ont. cakiiiim/im;  koxes 

      .■.:..  ,    .  ̂ .,,    W  mlv...    Olil. 
lAK.s.    IMIISTRIAI. 

i.'«t      n    nr   4    Font*  Co..    KItchrair.   C40. 
C»iii  l.t:i    K.irt.4n».»loi»»   Ctt.    LU..    UootTML 
Oumni.ix  ik   .-V-n.  J     »  .   Nm  OlMt'W.  Cui»J». 
Tb<    •     .  »™    UiA    C*.    Lul..  tlbrrbrook*.   Qu«. 
Jia  .       \      ,  i-n.    Bcll»n:l#.   Oot 
»i\'  *      -'.    ll^t.    One. 
n :.        .  <    i:4]iiit«icnt  Ca.    lUrri7,    111. 

lAK.s.    .-  1  f  f  1     IIOUY 
Ma^i    \    It.  .-.^om.    Ltd.,    BcUeilllc.    Onl. 

lAR    MOVKRS 
l>in<o    Ml    CV.   Ohtn.   Ont. 

CARTRIDi;K    MAKl.Ni;    MACHINERT 

lt:aektll,    l-'Yfd.    3..    Wooiworth    T.-wfr.    .New    York 
nil.    I  ,>  .    K     «  .    llroo*ljn     .N  \ 
rr«t  iH.ltt  Ca.  Inc..  Toronto,  »tnL 

CA9TIM;S.  AI.IMINLM.  BRASS, 
BRONZE.   COITFR 
OumMinf   A    ̂ .n.    J.    W..    New   Otascow,    CanftJa. 
AJtiuidvr     nfv-».     LtJ..    On«wa. 
Tk«  Jtnckf*   Uach     Co.    LuL.  Sbcrbrooki,   Qile. 
Surt;n«    Kiifciii.-    \\.>rK-.    W  iiiiiii^*:.    .Man. 
S'..    l.Awrf.'.cr    \V<.;,hnc   C.x.    Monlr\.«l.    Que. 
TallBUl   Bru>  k   U«UI  Ca,  BlMUtOD. 

CASTiNi^a.  i;ray  ikon 
B<ra>rd   iDduilnal  Co..  Th«  A..  For.lerrait,  Qut. 
Brown.   hJn»  Co.,   Ltd.,   UamiltoQ,  Canada. 
Oan.    Steci    Foundrlea,    Ltd.,   Montreal,   Qut. 
Aluaadtr  FlKk,  Ltd.,  Otuwa. 
iHrvlncr    .\.     >..;;      K  .T.:. .    M.Hitr*-.*!. 
Hsll  Iron  It  S:k1  Fwndrlea,  Ltd.,  Bull,  Quelxe. 
Thf  Jrockn   Mach.  C^,  Ltd.,  Shei^rooka,  IJua. 
Wh.    Krnnedj    A    6on*,    Ltd.,    Owen   Sound. 
Manh     *     llir.:!i>-n.     I.;. I..     Bcllerillr.     Ont. 
?I«MiaT..lle    Fouadr7   Ca,    Pleaaiarille.    Qua. 
Skridooa,  Umit«d.  Oalt.  Onu 
Strr^cE    Enfi-.nt    Works.    Winnip«c,    Man. 
Wrflan.1    Mich.   A    F.wmdriM.   Ltd.,   NYcUand,  Ont. 

CASTINOS.  STEEL  CHROME 
AND    MANGANESE    STEEL 

Can.    fltMl    Foundrif*,    Ltd.,    Montreal.    Qua. 
Doalnioo  StMl  rooadiT  Co.,  Ltd.,  fiaalltoa.  Out 
Bull   Iron  &  Steel   Foundriea.  Ltd.,  Hull,  Quebec 
Wb.    Ecnnedr    &   Sooa,    Ltd.,   Owen   Sound. 

CA9TIN<;S.    MALLEABLE 
Can.    Steel    FounJrie*.    Ltd.,    Montreal.    Qu«. 
Comsiinf  A  Son.   J.    W.,   New   Qlaacow.   CanadA. 

CASTINliS.   NICKEL  STEEL 
Hull    Irco   It  Steel   Faundriaa,   Ltd.,   Hull,  Qua. 

CEMENT    MACHINERY 
Canadian    Fairt>anka-UaTa«   Co.,    Ltd.,    MootnaL 
Gardner,   Rot>L,   A  Bon.   Montreal. 
I'etne,  I.I.!  .  H.  \V..  Tor.jn;o.  Ont- 

CENTERING    MACHINES 
rictorla    Foundrr  Co.,    Ottawa,   Ont 

CENTRE   REAMERS 
John   Bertram  It  Bona  Co.,   Dundaa. 
Oaniner,    RobL.   k   Son,   Montreal 
Hurltjul.  Boien  Uafh.  Co.,  South  Sadburr,  Maaa. 
NUe«-Be3Ben:-PonJ   Co..   Ktw   York. 
Pratt  A   Wlutnej  Co..   Dundaa,    Ont. 
Wella    Broa.    Co.    of   Canada,    Gait,    Ont 

CHAIN    BLOCKS 
Aikcnbaad  Hardware  Co.,  Toronto,  Onl 
Canadian   riiilnnXI    Ca,   Ltd.,    Uoatz«4L 
Ford  Oiain  Block  ft  MU-  Co.,   Philadelphia.  Pa. 

The  Gea    V.    l'^«^   .Mcj:..  i   Supply  Co.,  .Montreal. 
Oarloek-Walkar    Maehj.    Co.,    Toronu,    Ont. 
Petne.     Ltd..    H.     W..    Toron:o.    OnL 
Petrie  of   Montreal.   Ltd.,   H.    W. ,   Montreal,   Que, 
Wrizht    Uff.    Ca.  UaboB.   Ohia 

CHAI.N   DRIVES 
Jr.-    .^.    Glaisco.    Montreal,    Que. 

CHEMISTS 
Can.    Inspection   It  Teatinc  Lab.,   Montreal,    Que. 
The    Jenckes    Macb.    Co.,    Ltd.,    Shertirooke,    Que. 
Toronto    Testing    Laboratory,    Ltd.,    Toixmto. 

CHESTS.   TOOL 

Bmbrte.    Ira.   '31   Emerald  St.    X.,   Hamilton,  Ont. 
Union  Tool  Cheat  Works,   Bocfaestar,  M.T. 

CHUCKS.   AERO.   AUTOMATIC 
Garrin   Machine  Co..   New  York. 
Hannifin   Mfj.    Co..  Chicago,   m. 

CHUCKS.    AIR 
Hannifin    Mfg.    Co..    Chicago.    HI. 
Minnfacturer^  Equipment  Co.,  Cliicaco,  DL 

CHUCKS.   COLLET 
Hannifin   Mfg.  Co.,  Chleace.  DL 
M^T"  '.i-tKrp^    Kruiipmen^   Co.,   Chicago,    Til. 

CHUCKS.   DRILL.    LATHE 
AND    UNIVERSAL 

Aikenhead    Hardware   Co.,    Toronto,    Ont. 
Jnhn    Bertram    &    Sons   Co.,    rhindaa,    Ont 
Can.   Blower  *   Font  Co.,    Kitrfiener.    Canada. 
Canadian    Fairbanka-Moree    Co..    LTd..    Montreal. 
OnahTaan    Chuck    Co..    Hartford.    Conn. 

Tlip   r,,-.-.,   F.   r-ss  Mchv.   &  g.-.trrjlT  Co.,  Montreal. 
Gardner,  Eobt.  ft  Son.  MontreaL' 

Oarlock-Walker    Maohlnerr   I'o.,    Toronto,    Ont 
tiauxna  uit    Ou.,  cnioaiu.    lU. 
llanliDae    Uiua.,    Cnwaau,    Ul. 
Ja.tm*    Alta     i  ....    Martj.>t\].   Coaa. 
Ket    A    (luvOwm,    llrant/ord. 

UauulacluiTia    k^iiLi.uteut    v'a.    Cblcafo,     111, 
iiuteni  Tool  Co  ,   Brte,   I'a. 
.Murae  T»ul  Krill  A  Mob.  i  o  .  New    liedfunl.  Maaa. 
IVlno.     Ltd  .     11.     W..    Tonni;o.    Out 
P.tilc   of   ,\l..iili.«l.    l.t.l  .    II.    W..   .\l,.nlrr«l.    Qui.. 
Skinner  I'liuck  I'o..  New   lirttaln.  Conn. 
l>.    IL    W  htlon    Machine   Co,    .New    Iaui.Ioq.  Coon. 

CilCCKS.    DKII.L.    AUTOMATIC 
AND    KEYLESS 

.Mkenhea.l    llatvlware  Co.,  Timinto,   Ont 
fan     llK.wer  A    Torne  Co  .    Kttcilener,   Canada. 
Whitney   Mff.   t'o  .  llarlTotil.  Conn. 

lllliOKS.    FRICTION    AND    TAP 
\  K-U»r  l>Kil  i:o..   Wajmeaboru,   Pa. 
WelU   llrua.  Ca   of  Canada,  Oall,  Ont 

CHUCKS.    MAGNETIC 

H.    K.    Streeter.    US    .New    Ulrka    Ul.l(..    Montreal. 
CHUCKS,    KING    WHEEL 

ForvUSmllh    Mach.    Co..     Ilamlllon,    Ont 
llarxtnrr    Machine   Co.,    lleloil.    Wia. 

CHUCKS.    SPLIT 
KiTrtt    lathe   &    Orinder  Co.,    Briihton,   MaM. 

CHUCKING    MACHINES 
(lamn    Machine   Co..    New    York. 
New  Britain  Machine  Co..  New  Britain,  Goon. 
•Nilea  Brmrnld'.Hid  Co..    New    York. 
Itoelttfiion  Machine  &  Tool  Co..  Toronto,  Ont 
Wanier  A   Swawy  Co..   Clereland.   O. 

CLOCKS,    WATCHMAN.    PORTABLE 
Ilanllnge    Uroa.,    Inc..    Qlleago.    111. 

CLUTCHES.    CHAIN 
J.'n..s    .V     <:ln«.'o.     .Mnntrt.ftl.    (Jiif. 

CLUTCHES,    FRICTION    AND    PULLET 
Itemard    Indiialrlal   Ca.    A..    Fortlerrllle.    Que. 
Johnson   Machine  Co.,  Carljrie,  Alanchoster,  Conn. 
.1.11..-    ,\     i:i.i«M'i..     Mcinlrral,     Qii.  , 
Poaltlre  Clutch    ft    Pulley   Works,    Ltd.,   Toronto. 

COAL  HANDLING  MACHINERY 
Mnrvh     ,^-     ll.nlh..ni,     1,1.1..     Il.-llrvil!r.     Onl. 
MacKinnon.    Holmes   A   Co.,   Sherbrooke.    Que. 
Northern  Crane  WorkB.  Ltd..  Walkerrllle.   Ont 
WTiltlng  Foundry   F^nlpmcnt  Co..   Harrey,   111. 

COILING    MACHINERY.    WIRE 
AND  SPRING 

Sleeper  &    Ilartler.    Inc..   Worcester.    Ma..^^. 
COKE   AND  COAL 
Hanna  ft    Co..    M.    A..  Clereland.   O. 
Zenith    Steel   ft   Coal    Products,   Montreal,    Que. 

COLLARS 
ran    Bon. I  Hunser  ft  Oplg.  Co.,  Alexandria,  Ont 

COLLECTORS.    PNEUMATIC 
Can     n!t>wer  ft   Forge  Co..   Kitchener,  Ont 
Sheldnns.    Limited.   Oalt.    Ont 
Stnrterant  Co..    B.    F..    Oalt.   Ont 

COLLETS 
Becker    Milling    Machine  Co.,    Boeton,   Uaaa. 
Hannifin   Mfg.   Co..  Chicago.  III. 
Hardlnge   Bron. .    Inc..  Chicago.    HI. 

Mannfactiirers'    Equipment    Co..    Chicago,    HI. 
Rirett   Lathe  ft  Grinder  Co.,   Boeton,  Miaa. 

COMPOSITION   INGOT 

Broom's   Popper   &   Brass   Rolling   Mills,   New   To- rnn'n,    Ont. 

COMPRESSORS,   AIR 
Can.     IngersolI.Rand    Co..    Sherbrooke.    Que. 
Clereland  Pneumatic  Tool  Co.  of  Canada.  Toronto 
Curtis  Pneumatic  Machy.   Co..   9t.    Louis,   Mo. 
Garlock-Walker  Maehlnerr  Co..  Toronto,   C)nt 
Hinckley    Machine  Co..    Hinckley.    III. 
The  Jenckee   Mach.   Co..   Ltd.,   Sherbrooke,   Qua 

Petrie.     Ltd..     H.     W..    Toron-o,     Oit. 
Pefrie   of    Montreal.    Ltd..   H.    W..    Montreal.    Que. 
Rlierslde    Machinery    Depot    Detroit.    Mich. 
Srairt-T»!mer    Machine    Co..    Hamilton.    Ont 
Tarlor    Tnwtmment    Co..    Rochester,    N.T. 

CONTRACT  WORK 
Kinc    rnnstniction    Co..    Windsor.    Ont. 
Welland    .Motor   ft    Machine    Co..    Welland,    Ont 

CONTROI  I.FPS    AND    STARTERS. 
ELECTRIC    MOTORS 

Pet'-e,     7,1.1       TT.     W  .    T^ron'o.    Ont 
A.    R.   Williams  Machy.   Co..  Toronto. 

CONTROLLING    INSTRUMENTS 
Taylor    Instrument  Co..    Rochester.    N.T. 

CONVERTERS.    STEEL    SLIDE-BLOW 
Whiting    Foundry    Equipment   Co..    Harrey.    HI. 

COPING  MACHINES 
Can.   Blower  ft  Forge  Co..   Kitchener.  Ont 
John    Bertram    ft    Sons    Co..    Dnndas. 

Nile«-Bemen1-Pond   Co.,    New   York. 
COPpER,    BUS    BAR.    SHEET.  PLATES.   RODS 

Brown's     Copper     &      Bra-S.s     Rolling     Mill.s,     New Toronto.    Ont. 

COUNTERBORFS     AND     COUNTERSINKS 
Alkenhead   Hardware  Co..  Toronto.   Ont. 
Clark    Equipment    Co.,    Buchanan.    Mich. 
Clereland   Twist    Lrill   Co..    Clereland. 
Morse  Twist   Drill  ft  Mch.  Co  .  New  Bedford,  -Mass. 
Pratt    ft    Whitney    Co.,    Dundaa,    Out 

COUNTFRSHAFTS 
Baird   Machine  Co..   Bridgeport.   Conn. 
Foster   Machine   Co..    Elkhart.    Ind. 
<5trtw    Mfe.    To..    P.inehflTnpton,    N.T. 

COUPLINGS.    FRICTION 
Bernard   Industrial  Co..  The  A..   Fortierrillc.  Que, 

COUPI  INGS     P'AIN    AND    FT  FXIU'E 
Can.   Bond  Hanger  ft  Cplg.  Co.,   Alexandria,  Ont 
Clereland  Pneumatic  Tool  Co.  of  Canada.  Toronto. 
Oardner.    Robt..    ft    Son.    Montreal. 
Independent   Pneumatic  Tool  Co.,   Chicago.   111. 

CRANES.    I  OCO"OTIVF 
Nor*heni   Crane   Works.   WalkerHle. 

CRANES.    GANTRY 
Northern   Crane   Works.    Walkerrnie. 
^imart-TurTier   Machine   Co..    Hamilton,    Ont 
Whiting    Foimdry    Equiljraent   '^o..    Harrey.    ID. 

CRANES.    GOLI.*TH    AVn    PVirtTMATIC 
Northern  Crane   Works.   Walkerrllle. 

VNhmtig   Kouuitry   Eqiilpmrn.  Co.,   ilarrey.   111. 
CKA.Nr.s,     1  KAVhl.l.INl.,    hl.KClKlC 
A.Ml    HAND    roMbK 

I  u(i»   I'uciilualic   Maoay.    Co.,   St    Louia,    Mo. iMiuiiiuiti    itii.igd    Co.,    .MouileMI. 
Jtil'litiiu,    Jollu    T.,    Ltd,,    Toiuuto,    Ont 
.NllcJi  lIcUM-lit fond    Co..     .New     kwrk. 
.Nuriham    Orana    Worka,    UalkenUla 

CKANi-.S,    roKTAULu; 
.\ikt<nlit'a.l    liaidwate   Co.,    Taruuto,   Oot 
.NorUiom   Crane    Works,    WalkerfUlc. 
\\  lillinii    KouiMiy    Kijuliiuitut   Co.,    liarrey,    UL 

CKIMI'S.    LLAIIIt'.K 
■  ii^ilou    ft    Kinulit   Mfg.   Ca,    Worcester.    Maaa. 

tll'OLAS 

Can.    llluwer    ft    I'orjo   Co,.    Kitchener,    Ont 
Northern   Crane    Works,    \\  alkurvUle. 

r.'litt',     Lt.l..     11.     V\.,     'I'.>i„n  o,     Uiit Sheldoni,    l.t.l..    Ualt.    Out 

Whiting    I'uim.liy     bquiinucut    Co.,     liarrey.     UL 
CUPOLA    BLAST    (^AIIGLS    &    BLOWERS 

SUelduni,   Ltd.,   Ualt,   Out. 

CUTTER    GKINUKHS    AND    ATTACHMENTS 
t'lncinnati   .Milling   Madilne   Co..    Cincinnati. 
llarlock-NN'alker    .Machinery    Co..   Toronto,    Ont 
(iarrm  .Machine  Co.,    New   York. 
Monarch   Btaaa  Mfg.   Co..  Toronto,   Ont. 
.Norton    Urindiug   Co.,    Worcester,    Maaa, 

I'.tue   .li  lM. ,1111,1.1.    l.t.l..    II.    w.,    .Munlreal,   Que. 
I'ralt    ft    Whitney    Co..    Uuntlos,    Out 

CUTTERS,    KLUE 
clereland   Pneumatic  Tool  Co.  of  Canada.  Toronto 

CUTTERS.     PIPE     (SEE     PIPE    CUTTEKS) 
CUTTERS.    MILLING 

Becker   klilllug   Machine  Co.,    Boston,    Mass. 
llmlerli.M    ,V-    Co..    H,K-k    Miind,    yiii'. 
t.'anadian     l-'ahbankn-Morse    Co.,     Lb].,     Montreal. 
Cleveland   Milling  Mach.   Co.,   Clerelknd,  Ohio. 
Clereland    Tiviat    Drill    Co..    Cleveland. 

TI.e   (ieo,    |.',    l-'.»«    .Mehy,   ft   .Supply   Co.,  .Moivtroal. 
(iarvin    Machine  Co.,    New   York. 
Illinois  Tool    Works,  Chicago,   111, 
Morse  Twist  Drill  ft  .Mch.  Co.,  New   Bedfoid.  Mass. 

OShom   (Canada],   Ltd.,   .Sam'l,    Montreal,  Qua. 
l'.trie,     1,1.1,.     II.     W..    T.in.nio.     (Int. 
P.tiie   nf  i.Miinlre.il,    l.t.l..    11.    W,,    .Montreal,   Que. 
Pratt  ft   Whitney  C,>..   Dundas.   Ont 
Tabor   Mfg.   Co..    Philadelphia.    Pa. 
Whitney  Mfg.  Co..   Hartford.   Conn, 

CUTTING   COMPOUND    AND   CUTTING   OIL 
Cataract    Refining  ft    Mfg.    Co..   Toronto. 
Elm  Cutting  Oil  Co..   Toronto. 
Racine   Tool   ft   Machine  Co..    Racine.    Wis. 

CUTTING-OFF   MACHINES 
Armstrong   Bros.    Tool   Co..  Chicago. 
John   Bertram   ft   Sons  Co..    Dundas. 
Canadian    Fairbanks-Morse    Co.,    Ltd.,    Montreal. 
Curtis   ft   Curtis   Co..    Bridgeport.    Conn. 

The  Geo.    V.    I'.KS   .Mehv.   &   Supply  Co.,  Moivtreal. 
Oalt   ft    Walker    Machinery    Co..    Toronto.    Ont 
Oarlock-Walker   Machinery  Co..  Toronto,   Ont 
Oarrin    Machine   ('o..    New    York. 
Hurlbut.  Rogers  .Machy.  Co..  South  Sudlniry,  Maaa 
John   H.    Hall  ft  Sons,   Brantford,   Ont. 
Wm.    Kennedy    ft   Sons,    Owen    Sound.    Ont 
Niles-Benienl-Pnnd    (;o..    New    York,    N.Y. 
Peerless   Machine  Co.,   Racine,   Wis. 
I'etrie.     Ltd..     11.    W. .    Tornno.     Dnt. 
l'.trie   of  Montreal,    Ltd..   II.    W..    Montreal,   Que, 
Prest  O-LIte  Co,,    Inc.,   Toronto,    Ont 
Railne  Tool  ft  Machine  Co.,   Racine,  Wta. 
Standard   Mchy,   &   Supplies,  Ltd..  .Montreal.  Que. 
Tabor    Mfg    Co..    Philadelphia.    Pa 

CYANIDE  AND  LEAD  BATH  POTS 
Sw.^lish  CnieiWe   Steel  Co..   Windsor.  Ont 

CYLINDERS.    AIR 
Manufacturers   Equipment  Co..   Chicago.    IH. 

CYLINDERS.   AUTOMATIC  REBORING  JIGS 
AND    REAMERS 

Hinckley    Machine   Co.    Hinckley.    111. 
CUTTING    AND    WELDING    PLANTS 

Prest-O-Llte  Co..    Inc..    Toronto,    Out 
DAMPER  REGULATORS 

Canadian    Fairbanks-.Morse   Co.,    Ltd.,    MootxeaL 
DERRICKS 

Aikenhead    Hardware   Co.,    Toronto,    Ont 
Dominion   Bridge  Co.,   Montreal. 
Mnrsh    &    nenthom.    Lt/1..     Belleville.    Ont. 
Winnipeg   Gear   &    Engr.    Co.,    Winnipeg,    Man. 

DIAMONDS.    BLACK    AND    ROUGH 
Geo.    A.   Joyce  Co.,  Ltd.,  New  York. 

DIAMOND    TOOLS  • Geo.    A,    Joyce  Co,.    Ltd..    New   York. 
Wheel   Trueing   Tool  Co..   Windsor,   Ont 

DIES,    BRASS    PRINTING,   EMBOSSING 

AND    LETTERING 
Matthews,  Jas.   H..   ft  Co..   Pittflburgh,   Pa. 

DIES    AND   DIE    STOCKS 
Aikenhead  Hardware  Co.,  Toronto,   Ont 
Banfleld,    W,    H,,   ft   Son,   Toronto. 
Butterfleld  ft  Co.,  Rock  Island.  Quo. 
Brown,    Boggs  Co..   Hamilton,   Ont 
Canadian   Fairbanks-Morse  Co,.    Montreal. 
Til,    c;.-.i.    F.    Fns.-   Mchy.   &   Supply  Co.,  Montreal 
Gardner,   Robt.  ft   Son,   Montresil. 
A.    B.  Jardine  ft  Co,.  Hespeler.  Ont 
T.an'lis   .Machine    Co..    Wavnesboro,   Pa. 
.Modem  Tool  Co..  Erie.  Pa. 
.Morse  Twist  Drill  ft  .Mch.  Co..  New  Bedford.  Mass, 
Petrie.     Ltd.,     H.    W..    Toronto,    Opt. 
Petrie  of   Montreal.    Ltd..  H.    W..    Montreal     Que. 
Pratt  ft  Whitney  Co.,  Dundas,  Ont, 
Rickert-Shafer  Co..   Erie.   Pa. 
Standard    Machy.    ft   Supplies,   Ltd..   Montreal. 
Wells   Broth-rs  ol   Canana,  Gait,   Ont 

DIES    FOR    BIT    BRACE    USE 
Biittei-fleld    .^    Ci,..    Rirt    Island,    Que. 
Wells    Brothers    Co.    of    Canada,    Gait,    Ont 

DIES.    NOSING 
Marsh    ft    Henlhom,    Ltd.,    BellerUle,    Ont 

DIES.   PIPE   THREADrNG 
Butterfleld    &    Co..    Rock    Island.    Que. 
Landis  Machine   Co..   Waynesboro.   Pa. 
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It  TaKes  a   Rugged  Machine  to  Handle 

/  ""  ^  .  A  Job   LiKe  This 
■    it; 

•wp'V'
 

"VT  OTE  tlie  sturdy  overhanging  arm,  arm  brace 
•i-^and  arbor  support  insuring  the  rigidity 
necessary  for  cutters  in  pulling  a  cut  like  this. 

A  powerful  drive  is  delivered  through  wide-faced, 
rugged  back  gears  from  a  large  proportioned  single 
driving  pulley.  Great  vertical  depth  in  the  knee 
with  its  wide  bearing  surfaces  on  both  column  and 
saddle  insures  non-sagging  support. 

The  heaviest  of  milling  that  comes  within 
the  province  of  a  column  and  knee  type  machine 
can  be  handled  with  ease  on  B.  &  S.  Heavy 

Service  Plain  Milling  Machines  and  at  a  rate 
that  shows  to  advantage  on  production  sheets. 
Send  for  literature  covering  these  machines  in 

detail — see  for  yourself  what  a  big  help  they'd 
be    in   your   shop — on   your   work. 

BROWN  &  SHARPE  MFG..  CO. 
Providence,  R.I.,  U.S.A. 

Canadian  Agent :  Canadian  Fairbanks -Morse  Co.,  Ltd.^ 
Toronto,  Montreal.  Vancouver,  Winnipeg,  St.  John, Calgrary. 

BROWN  &  SHARPE 
HEAVY  SERVICE  MILLING  MACHINES 

'uwmMU  ■  ■  ■' Wii*e 
jCloth 

)/  every  description  ̂  

The  Lancashire  Dynamo 
&  Motor  Company,  of 

Canada,  Limited 
107-109   Duke  Street,  TORONTO 
ELECTRICAL  MACHINERY  for  all  Purposss. 

FLLiniT  BROS'  
/ '"STRUMENTS 

CLLIUI  I     DKUO  .  I  RECORDING  GAUGES 

PIPE  VENTILATED  A  C    MOTOR 

FOR  VERY  DIRTY  PLACES 

//  any  advertisement  interests   you,    tear  it   out   now   and  place  with   letters  to  be  answered. 
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DIR    8INKKKS 

UKtar    UlUuij    UMIUiit    Oo..    Uoatca.    Mtm. 
Ulifiu   M>cuiu«  Cu..   .N««    »>»»^ 
l-,u«   J    ll>«...^.    U4..    U.    W  .    MootnMl.   Qufc 
J-l»ll    A     MU..U.J     >.«..     UiUl.l»«.     I'Ut- 

Dlt»    FllK    »lAllllNt8 

III.....!.,.  1  .V  '    .  i>.«i  i«j«iiJ.  yu' 

DIK   SlNklNi;    I'RKJWtS.    HVUKAli
LiC 

»^;,  ..,  M.  :i    .-wi..  Corp..  Nc"   ll«"ii.  *.>wa 
11,.  «-■»*.    N»w    H»icn. 

Ij,,  .:<    Co..    lle«i«r   K»ll»,   l'*. 

J,  ..o. .    W*jin<«t>oro.  I'ft. 
H  •  ■    ►•"••   ***■  »,.-». 
\i  r  A  Tool  Co..  PtirolL  Mlea. 
C;  ,  o.    ol   C«n«.U.   Gill.   Ont. 

DU-N    1-"     ■>  liKW    l'L\T»-:3 
«.Ui    li:oin.r.  i.>.    ot  C»n«J«.   ll»It.   OnU 

DIES.    SHKKT    METAl.    WOKKINI! 
K.    «.    UIlM   Co..    hrooalm.    .N  K. 
Uron.    lloo»  *   Co^.    li»mUlon.   L«o»J». 

Uluiou    T»»U    "  ork«.    Chic««o.    III. 
V..r.r.I.-     M..!unr     <  .    .     S:.     .-Atlnilll.^,     <>nt. 
WortH    Ku«nir»nu«   Co..   Tonjnlo.    ODL 

DISCS.    l-tATHtK 

llr»uvo  *    KiiKtil  urt.  Co..  «orcwl»r.  Mmk 

DIES.   SCREW    AND   THREAD 

ii,.'.'.,r-.i.  I  .V.  1       i;  -^  I--'-  ■   'J",'; 
LuiJU   UMlilnr  Co.    \Vumc»t>oro.    14. 

MotJtrB   T^x^i   Ca.    Lrl«.    I'a.  ...  w 
Uuicbt;   M.chinf  Jk  Tool  Co..   Detroit.  Mloli. 
NlUooal  Acme     Co..     Cl«»tl»iiJ.     Ohio. 

Trail   A    «hilur>    Co..    Iniii.lis.   llnl. 
WelU    Urvnlltni  Co.    at  C»n»J».   Oalt.   Ont 

DRAFT.   MECHANICAL 
W      H      ll»nOfM    Jt    3on>.    Toronta 
ButUrUrM  *   Co..    Kock    IsllDvl.  Que. 
Cm     Blower    k    Kor»«   Co..    KllchMur,    Out 
A.   B.  Jii\line  4  Co.,  UcJp»ler.  tint 
l'r»tt   k    Whimej   Co..    Uundu.   OnU 
ShiMolu.   Ltd..   Olll.   OnL 
etmtouil  Co..   B.    F..   Qilt,  Ont 

p.Mnim^n   Onitr»l    Dmwinj  Offiw.    McGiU    BUlB.. 

DISCS.   LEATHER 
Onion   *    Knliht    Mf«.    Ca.    MotHrtEl. 

DRESSERS.    GRINDING    AND    EMERA 

Cin   ■l>MmonJ-.«t»pb»n  M(j.  Co..   H»mU»an.   Ont Ford.8«iJi    Mtch.    Ca.   Himillon.   Ont 
DRILL   PRESSES 

Aaror»  Tool    \Vor»».    Aurorm.    Ind. 
W.   F.   k  John   BimM  Co..  RocWord. 
CkB     Blomr   k   Fone  Co.,    Kitchener,  Ont 
Cuida   Mtchlnerr  Corp..   0»lt   Ont 

Th.-   C.ix    K.    K.r^<    M.-!iy.   i   .•^uit'-v  i 'a. .  .Montreal. Oulock-Wtlker   Mtchinerr  Co..    ToroDTo.    Ont 
Owns  Miehlne  Co.,  New  York. 
NilMBement-I'ond  Ca,    New   Tort. 
I'tlne.     l.t.l  .     11.     \V..     Toron  o.     Ont 
Pe-nr   oT   Montreal.    L1.1..    II.    W.,    Montreal.  Que. 
Rleenide   Maehlnerr   Depot.    Detroit.  Mleh. 
Btudud   Maebj.   &  Supplies.  Ltd.,   MantiuL 

tiU>w    Mtc.    Co..     Binihsmr-™,    N^\V Cnlted   Sl«««   Mteh.    Tool   Co..   Cln(inn«a,   O. 
A    R.  WlUlkmi  Mkchinerr  Co..  Toronto. 

DRILLING    MACHINES.   BENCH 
BUton    ilieh     Tool    Ca.    Bri.iifport.   Conn- 
M»rtin  Midline  Ca.  Oreenflcld,  M«m. 

DRILLING    MACHINES,   GANG 
B«mel.    \T.    F.    k   John.   Co..    Bockfoid.    IlL 
BlltOT   Mieh.  Tool  Co.,   Bridgeport.  Conn. 
Cuitdi    MkchiDerr  Corp..  Gklt.   Ont. 
811»er  Mfg.   Co..  Salem.  Ohia 

DRILLING    MACHINES.    LOCOMOTIVE 
AND   MULTIPLE  SPINDLE 
Joha    Berram   k    Son*  Co..   Drmdaa. 
Biltoo   Mi<th    Tool  Co..  Bridjeport.  Cmm. 
Cfcm.    Blnwer   ft    For^  Co..    Kitchener,   Ont 
Canailt    Uachinfrj   Corp.,    Gait,   Out 
Canadian    Falrbanks-Morw   Co.,    Mootital. 
Cincinnati    Piiller   ilachr.   Co..   Cincinnati.   Ohio. 
The  Geo.    F.    Kf^   Mchv.  &   SuTrply  Co..  Montreal. 
Fox  Machine  Ca.  Jackson.  Mich 
Qarlock-Walker   Maehinerr  Co.,   Toronto,   Ont 
Qarrin    Machine  Co..   New  Tork. 
A.    B.    Janline   k   Ca.    Hespeler.    Ont 
National-Acme  Ca.  Clereland,  Ohia 
Mfln-Benent-Pond  Co.,   New  Tork. 
Petrie.    Ll.i..    H.    W..    Toronto.    Ont- 
PeTic   of   Mnntrt-a'..   LH..    H.   W..    Montreal,   Que. 
Rockfnr-I   DrQIinK  Uach.  Ca.  Bockford.   111. 

DRILLING   MACHINES. 
RADIAL   AND   TURRET 

Jobn   Bertram   &  Sons  Co.,  Dtindaa. 
(Radian    Fairtranka-Morse    Co.,    MontreaL 
Canada   Machinery  Corp..  Gait.   Ont 
Oarlock. Walker    Machinery  Co..   Toronto.   Ont 
Henry  &  Wriirht  Mfg.  Co..  Hartford.  Conn. 
NUesBementPond   Co.,    New   York. 
Petrie.     l.t.l..     H.    W..    Torono.     lint. 

DRILLING    MACHINES,    SENSITIVE 
Alkenhead   Hardware  Ca.   Toronto.   Ont 
Bllton   Mach.   Tool   Co..   Bridjeport.   Conn. 
W,  F.  ft  John  Bamea  Co.,  Rockford.  HL 
Canadian   Fair*ank»-MorBe  Co..   Montreal. 
Canada  Machinery  Corp..  Oalt.  Ont 
D«  Mooy   Machine  Co.,  Clereland.   Ohia 
The  Geo    F.    p.-w    Mchy.   &  .S'lpply  Co. .  .Montreal. 
Qarlock-Wtlker"  Machinery  Co..   Toronto.   Ont Henry  ft  Wright  Mfg.  Co..  Hartford.  Conn, 
D.    MeKenrie    Machinery  Co..    Onelph.    Ont 
Nne*-Bement-Pond  Co..   New   York. 
Pratt  ft   Whitney   Co..   Drmdas.   Ont 
^tow    Mfe.    Co..    Rinpiiamptnn.    NY. 
tInllM   Rtatea  Mach.  Tool  Co..  Osednnatt  Ohio. 

DRILLING    MACHINES.    UPRIGHT 
AND   HORIZONTAL 
Avram  Tod  Works.  Anim.  Ind. 

John   ntitram  ft   8«na  Co.   Pundaa. 
Cas.    liluner   ft    l-oig*   vo..    KucliMiar.    Out 
Cauaila    Atakiuiiery   cwri*..   ̂ lalt.   i.iol. 
^iuciuiiaii    I'uilry    JklacJby.    Cw.,    Cukciunall.    Ohio 
Uarlv.k.V\  alktr    Uacitiurty    Co..    TvMvulo.    Ihlt 
A.    tt.    Jantiut    ft    Co..    U*apel*r,    Out 
K.    MclHfki^aii  Co..   U^t 

hUt*  Henvul-rund    i'o..    New    Toi^ 
I'ltUr,      l.t.t  .      M.      W,.      TouiU.o.     tiiil. 
IMn.    ,•!    .M,.iiliv.l.    l.t.l..    II      W  .    .MoiiliTll.    Que. 
Ilockfoni    llrlllluf    .Mach.    Ca.    ItooklonI,    III, 
Miller  Mil.    Co.,   8aUm,  Ubio. 
A.    It.    W  llliant*    Machinery   Ca.    Toronto. 

DRILLINi;    POSTS 
.\iarlllli  a.l     llaivlnarr    Ca,    Totooto,     Ont 
hrjil.'ur    .Mis.    Co.    UulTalo.    N.V. 
Silver    Mfg.    ̂ o.    Salein,   Ohia 

DRILLS,    UENCIl 
Alkenhead    llarxiware   Co..    Toronto.    Out 
W.    K.    ft    Jolin    llamra   Ca.    Ilucklonl.    111. 

I  Can.    Utuwrr   ft    Forge   Ca.    Kitchener.   Ont 
I  Cana.llan    Falrtiank|..Motse    Ca.    Muulreal. 

CIncluuali   Pulley   Machy.   Ca.   Cluclunall.    Ohia 

The   il...     1'.    l.',.v..   .Mcli>.  Jfc   .Siiin.l.v   Co..  .MontTMil. 
Uarto^k-Watker    .Madiiiiery    Ca.    lurviitu.    Out 
MlUtra    Fallj    Ca,    Mlllera    FalU.    ilani. 
Peine   of    .VUmlnal.    Ltd..    II.    W   .    .Muiilrral.   Que. 
Pratt   .S;    Whitney   Co..   iMindaa.    Out. 

I'nitixl    ai«l<>«    Klrclriral   Tool   Co..   Cincinnati. 
DRILLS.    BLACKSMITH    AND   BIT   STOCK 

Akkeuliead    llar\lware    Co..    Toronto,    Ont 
Can.    Blower   ft    Forge   Co..    Kitchener.   Ont 
Cleecland  Twlut   Drill  Co..   Clereland. 

The  lii...    p.    I'lew   .Moliy.  &   .Supiily  Co..  .Moulifal. 
A.    B.    JaT\llne   ft   Co..    Heapeler.   Ont 
.Morjc  TkI»1  Drill  &  .Mcli.  Co  .  .Sew   Bedford.  uMaaa. 
Petrie,     1,1,1..     II.    \V..    Toron;o.    OnU 
Peine   ,v(    .Montreal,    LUI,.    11,    W..    .Montreal,   Que, 
Willuiison    A;    Koinpaiis,   Hamilton,   OnU 

DRILLS,   CENTRE 
Aikmliead    Hardware   Co..    Toronto,    Ont 
Clerehind    Twl«    DrUl    Ca.    Clereland, 
Manic   Twist    Drill   ft   Machine   Co.,    New    Bedford. 

DRILLS,   ELECTRIC   AND   PORTABLE 
Alkenhead    Hanlware   Co..    Toronto.    OnU 
Can.    Blower    A    Forge    Co..    Kitchener,    OnU 
Cincinnati    Electrical    Tool    Co..   Cincinnati.   Ohio, 

The  lie...    F.    1',-i.s   Mchy,  &   .Sumily  Co..  Montreal. 
Independent   Pneumatic  Tool  Co..   Chicago. 
NUesBementPond    Co.    New    York. 
Petrie.     Ltd..     II.     W.,     Toronto,     Ont, 
Pr«it.O-Llte   Co..    Inc..    Toronto.    Ont 
Stow    Mfg.    Co..    Blnghamlon,    N,Y. 
United   States   Electrical   Tool  Co.,  Cincinnati. 
A.    R,    Williams    .Machinery    Co..    Toronto. 
WilJ;inv>n    A'    KompH*;,!,    Hamilton,   OnU 

DRILLS.  HIGH  SPEED 
Alkenhead    Hanlware   Co,.    Toronto.    Ont. 
Atkins   4    Co.,    Wm..    Sheffield,    Eng, 
Clereland    Twi«    Drill    Co..    Clereland. 
Canadian   Fairbanks-Mone  Co..   .Montreal. 
Clark   Equipment  Co..   Buchanan,   Mich. 
Can.    B.    K.    ̂ lorton.    Toronto,    rHontreal. 
H.    A.    Dniry  Co..   Montreal. 
Eagle   *   Globe   Steel    Co.,    Montreal.   Que. 
The  r„„.    V.  Fois   Mchy.  i  Surrplv  Co.  .Montreal. 
Msr.ih.ill    .t    Co..    Geo.    A  .    Toronto,    Ont 
MrKenna  Brothers.   Pittsburgh.    Pa. 
Morse   Twist  Drill  &  Mch.  Co  .  New  Bedford,  .Ma»<. 

Osbom   (Canada),    Ltd,,   Sam'l.    Montreal,   Que, 
W.   F,   ft  John  Barnes  Co.   Rockford.   Ill, 
Petrie,     I.t,l,,     H,     W.,     Toronto.    Ont 
Petrie   of    Montreal,    Ltd.,    H.    W,,   .Montreal^  Que. 
Pratt   *   Whitney  Co..  Dimdas.  Ont 
W'andanl    >fachv   ft  Supplier.    Ltd..  Montreal.  Que. 

DRILLS.    MULTIPLE   SPINDLE 
Henry  ft    Wright   Mfg.   Co..   Hartford.  Conn. 
Nile^.Bement-Pond   Co.,    New  York. 
Gsrlock-Wflllrer    Maehinerr   Co.,    Toronto.    Ont. 
Pratf   ft  Wbitner  Co..   Dundas.  Ont 

DRILLS.   OIL  TUBE 
Cleieland    Twiif    Drill    Co..    Cleveland. 
Mnne   Twi.t   Drill  *  Mch.  Co.  New  Bedford.  MaM. 

DRILLS.    PNEUMATIC 

Can.    lageiTioll-Rand    Cri. ,    Montreal.    Que. 
Cleveland  Pneumatic  Tool  Co.  of  Canada.  Toronto. 
Independent  Pneumatic  Tool    Co.,   Chicago.    HI. 
The  Jenekes   Mach.    Co..    Ltd..    Sherbrooke.    Que. 
Nittx.Remenf.Pnnd    Ho.,    New   York. 

DRILLS.   PNFUMATTC  CORNER 
Can.     Iiic^rinn-Rand    Co..    Montreal,    Que, 
Clereland  Pneumatic  Tool  Co.  of  Canada.  Toronto. 
Garlock-Walker     Mschinerr    Co..    Toronto,     Out 
TTidependeTit    PneiiTnatic    Tool    Co,,    fTiicago,    111. 

DRILLS.    RATCHET   AND   HAND 

Aikenhead    Hardware  Co..    Toron'o,    Ont 
Armstrong   Brrw.    Tool   Co..    Chicago.    HI. 
Can.    Blower  ft   Forge  Co..   Kitchener.   OnU 
Canadian    FairhanIn»-Afor«ip   Co..    Montreal. 
Ctncinnati    Electrical    Tool    Co..    Cincinnati,    Ohio, 
Cleveland    Twist    Drill    Co,.    Clereland, 
Garlock-Wnlker   Maehinerr   Co,.    Toronto,    Ont. 
A.    B.    JaMine    ft    Co.,    He'trieler.    Ont 
Miners    Falls    Co,.    Millers    Falls.    Ma.sfl. 

Morse    Twi«t    Drill  ft  Mch    Co  .  \'ew    Ttedford.  Ma^=. 
Petrie.     T,tf1..    H.    W..    Toronto.     Ont. 
Petrie  of   ̂ ^ontreal.   Ltd.,   H,    W..    Montre.iI,   Que. 
P-H   t,.  TTn,i.„„,  Co,^   Dundas,   Ont 

DPn,I„S.  ROCK 
Can,    Tntrecoll-Rand    Co,,    Montreal,    One, 
npTeland   Pne"matie  Tool   Co.  of  Cana.la    Toronto, 
The  Geo.    F.   Ffvss   Mchy.   ft   Surirplv  Co,,  Montreal, 
The   ,TenoVefl    Maeh.    Co..    Ltd..    Sberhrooke,    Que. 
»     n.    wtiiiim.   Machy.  Co..  Toronto. 

DPTI.IS.   TRACK 
rieTelaod    Twi^t    Dr^ll    Co..    Clereland 
Clark    Fquirnnent    Co.,    Bnehansn.    Mich. 
The   Ceo    F.   Foss   Mchr.   ft  SnrrplT  Co.  Montreal. 
\r,.T.,.  Tw-t»'   r^-,•l,   4   Mach.   Co,   New   Bedford 

DPTT  I  s.    TWTST 
Atvinfl    ft   Co  .    Wm..    Sheffield.   Kng. 
Aikenhead    TTsrdwar*    Co..     Toronto.    Ont. 
Armstrong     Proa      Tool     Co.,     Cbiospo 
Arrn^trong.    WhttwOT+h    of  Canada.    Ltd..    Montreal 
Eutterfleld  ft   Co..   Rock   Island.   Que. 

Canadian    Fali-banka..\lonie  Co.,   Muntreai. 
Lai..    1..     Iv.    jLluiiuii.    lutuULo,    AiuuLiviu. 

Claia    tk'lkiiitiueut    Cu..     ItueuMuiui.    .\liuli. 
cj«*«laiia    IwuL  fiul  Cu.,   civtttiaua. 
.\li,i..v     r\tiai    I'lill  ,:k  .wcie  eu.,  .\.,M    lU^^oixl.  .M aM. 
tiaboiu    iCauaUaK    ttAi,.    aaiu  1.    liuiiLieaJ,    4jue 
I'lUie,     1,1.1,,     II,     w,.     l,>.uu..».    ̂ na. 
Piatt  ft    Whitney  Co..    Lfuudaa,    Out 
Whilmau   it    llaiiies    Mig.  Uu..  £11.  caUiarluea.  Ont 
\\  illiiii«,ii    .\.     K, ,1111,. I...,    lliiiiulloii.    ^luu 

DRINKING    FOUMTAINtt 

I'liiu    .^aiiilaiy    I'k  g,    I'uuiilalu    Co,,    UaydenrilU ^liuw. 

DURING    APPLIANCES 
Itaii.l    Maeluue    Lo,.    iliidgrport,    Cunu. 
»heUlolui.    Ll.l,,    tialt,    out 

DLIMP   CARS 

1  utiudiaii    I'airlianks'Morse    Co,,    MouUeaJ, 
The   Jruekea    .Maeli.    Co..    Ltd..    SlierbiuuKe,    Qua, 
.MacKiiiiiiiu.    Iluliius   Ac   Co.,    Bherbruoke.   Qua. 

DDST    SEPARATORS 

call,    llluwer  A;    I'oige   Co..   Kitchener,   Ont .Shelduius.    Ltd..    (Jalt.    Out 
MluiU'Valil    Co..    II.    P..    Ualt    Out 

DUST   ARRESTERS    (FOR   TUMBLING 

MILLSi .NorUieni    Ciane   Works,    WalkrrrUle. 
.shelduii..!.    Ltd..    Ualt.    Out 

Sturlcrant  Co.,    B.    I'.,    Halt   OnU 
Whitlun   Fouiidr>'    Equipment  Co.,    llarrey.    Ill 

DYNAMOS    AND    ELECTRICAL 

SUPPLIES 
Canndioii    KairlianksHMorae   Co.,    Montreal 
Laucaaliire    Dynamo   &.   .Motor   Co..    Ltd.,   Toronta. 
Petrie   of   .Montreal.    LUl..    11.    W..    .Montreal.   Que. 
.S:an.lapl    .Vachy.    ft   Bupptlea.  Ltd.,  Montreal.  Qua. 
I'.lne   1,1    .Muiilual.    LUl..    U.    \V..    .VIoutrenl.   Que. 
I'ratL  ft    W'luLuey   Co.,    Dundas,    Ont 
A.    it.    Williams   Machy.    Co..   Toronto. 

ELEVATOR    ENCLOSURES 
Canada    Wire  ft   Iron   Gooda  Co..   Hamilton.   Ont 

ELEVATORS    AND    BUCKETS 
Ciirtia  Pneumatic  Machy.  Co.,  8t   Louis,  Mo. 
Whiting    Foumlry    K«uipment   Co..    Uarrey.    111. 

ELEVATING    AND    CONVEYING 

MACHINERY 
Can.  Matthews  Gravity  Carrier  Co..  Toronto.  Ont. 
-Mui.sh    &     ll.iilliom.    Ltd..    BcUcrlUc.    Ont 

EMERY  GRINDERS    (PNEUMATIC) 
Cleveland  Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Stow    Mfg.    Ca.    Binghamton.   N.Y. 

EMERY  AND  EMERY   WHEELS 
The  ileo.    F.    Fo«a   .Mchy.   ft  .Suioily  Co..  Morttreal 
Oarvln  MacliLne  Co..   .New   York. 
Canadian    Fairbanks'Morse   Co.,    MontreaL 
Fonl-Smilh  Mach.    Co.,   Hamilton,    Out 
Francis  ft  Co.,   Hartford,  Conn, 
Norton   Co..    Worcester,   Mass. 
Petrie.     Ltd.,     U.     W..    Toronto.    Ont 
Petrie  of  .Muntreai.   Ltd..    U.    W..   Montreal,   Que. 
Standard    Machy.    ft    Supplies.  Ltd.,  Montreal.  Qua, 
Wilkinson    iV-    Komiia-s.^.    Hamilton.    Ont 

ENGINES,    BALANCED    VALVE 
The  Jenckes   Mach,    Co.,   Ltd..   Sherbrooke,  Qua. 
Ples-sisville    Foundry    Co.,    Pleislsrllla.   Qua. 

ENGINES,  GASOLINE 
Can,    Barker   Co,,    ,Sault   ,Ste,    Marie,    OnU 

ENGINES,  STEAM,  GAS,  GASOLINE 
Canadian    Fairbanks^Morse   Co..    Montreal. 
Johnson   Mach.   Co..    Carlyle.   Manchester.  Cobb. 
Petrie,     Ltd..     H.    W,,    Toronto.    OnU 
Riverside   Machinery   Depot,    Detroit,    ilifik. 
SlerliiiK   Engine    Works.    Winnipeg,   Man. 

ENGINES.    HORIZONTAL 
AND   VERTICAL 
The  JenckM  .Mach,   Co,.   Ltd.,  Sherbrooke,  Que, 
Johnson  'Mach.   Co.,  Carlyle,    Manchester,   Cou. 
Petrie.    Ltd  ,    H,    W.,    Toronto,    OnU 
Petrie  of   .Montreal,   Ltd..   H.    W..   Montreal.   Qua, 
Sheldons.    Ltd..    Gall.    OnU 
A.   R,   Williams   Machy.  Co.,  Toronto. 

ENGRAVERS 
Pritchard- Andrews  Co..  Ottawa. 

ESCUTCHEON  PINS 
Parmenter  ft-    Bulloch    Co..   Ganano^ne.  Out 

EXHAUST  HEADS  AND  HOODS 
Can.    Blower  ft  Forge  Co.,   Kitchener,  Ont 
Canadian    Fairbanks-Morse  Co.,    Montreal. 
Sheldons,    Ltd..    GaU.    Ont. 

EXHAUSTERS 
Can.    Blower  ft   FotKe   Co..    Kitchener.    Ont 
Petrie,    L:<1.,    H.    W..    Toronto,    Ont 
Sheldons,    Ltd..    Oalt.    Ont, 
Sturtevant   Co,.    B.    F.,   Gait.   Ont 

FANS 
Baird   Machine  Co,.  Bridgeport.  Conn. 
Can.    Blower  &   Forge   Co..    Kitchener,    Chit 
Sheldons,    Ltd..    Gait,    OnU 
The  .Smart-Turner  Machine  Co..   Hamilton. 

FAUCETS 

Puro    Sanitary    Dk'g.    Fountain    Co..    Haydcnrin^ 
Mass. FENCE,    IRON    AND    FACTORY 

Canada   Wire  ft   Iron   Gooda  Co.,  HamHtOB,   Ovt. 
FERRO-TUNGSTEN 

Vanadium-Alloys    Steel    Co..    Pittsbnrxb.    Pa. 

FILES Aikenhead    Hardware  Co,.    Toronto.   Ont 
Atkins  ft  Co,.   Wm..    Sheffield.   En«. 
Can.    B.    K.   Morton   Co..   Toronto,   Ont 
Delta   FUe  Works.   PhUadelphia.  Pa. 
Mai 'hall    ft    Co..    Geo.    A.,    Toronto.    Ont 
Nicholson  File  Co..  Port  Hope.   OnU 

Osborn    (Canada).    Ltd..    Sam'],    Montreal,    Que. Port  Hope   File   Mfg.   Co..   Port   Hope.   Ont 
Standard  Machy.  ft  Supplies.   Ltd..  Montreal.  Qua. 
Wilkinson    ft    Kompass,   Hamilton,   Ont 

FILING  MACHINES 
Noble    A-    We<itbrook    Ufg,    Co,.    Hartford.    Com. 

FILTERS.   OIL 

Bowser  ft   Co  ,    Inc.,    S.    F. .    Toronto.    Ont. 
FILTERS.    WATER 

W.    B.    Scslfe   4    Sons.    Pittsburgh.    Pa. 
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For  the  Reason  the 
Wood  is  Steamed  and 
Bent   with    the    Grain 

RICH 
5£!^I?^  are  Forged 
and  T\visted  Hot 

The  hi.tih-sjieed  tool  steel  in  Rirli 

Forged  Drills,  Reamers  and  Ril- 
remains  as  strong  as  the  .solid  bar. 

Forged — instead  of  milled — the 
fine  grain  of  the  steel  is  not  ctii 
and  weakened.  Consequently, 
extra  tnngh  work  at  highest  speed 
is  ordinary  work  to  Rich  Forged 

Tools.     They  never  burn  or  hind. 

In  lasting  service  you  will  fin.d 
that  Rich  Forged  Tools  are  a.s 
different  from  ordinary  milled 

tools  as  solid  oak  furniture  is  dif- 
ferent from  glitter  and  glue.  But 

the  surface  difference  to  the 

average  man  is  not  discernible. 

Therefore,  when  buying  Drills, 

Reamers  and  Bits,  know  for  cer- 
tain that  each  is  stamped:  Rich 

Tool  Company. 

Machinery 

and  Supplies 
Everything  in  enuipment  for  new  plants,  fac- 

tories and  mills  is  obtainable  from  us.  Our 

special  service  department  will  give  your  en- 
quiry careful  thought  and  make  suggestions 

without  charge.  Write  us  for  your  new  equip- 
ment   and   supplies. 

Standard  Machinery  &  Supplies 
Limited 

260  St.  JAMES  ST., MONTREAL 
WESTERN  REPRESENTATIVE: 

Wm.  W.  Hicks.  567  Banning  St..  Winnipeg.  Man. 

From  the 

SMALLEST 
to  the 

LARGEST 
in  Ball  Bearing 

Sensitive  Drilling 

Machines 

WHATEVER  YOUR  REQUIREMENTS 

as  to  size,  if  you  want  to  get  the  machine  most 
suitable  to  your  work,  get  the 

dm/ 
The  wid&«t  line  in  sizes, — the  greatest  variety  in 
styles: — higher  speeds,  together  with  extreme 
simplicity  and  convenience,  enable  you  to 
specialize  to  best  advantage. 

GOOD  DELIVERIES WRITE  US  AT  ONCE 

THE  CINCINNATI  PULLEY  MACHINERY  CO. 
CINCINNATI,  OHIO,  U.S.A. 

//  interested,  tear  out  this  page  avd  keep  with  letters  to  be  aiisieered. 
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MKE    t:.SCArE9 

KiKK  l-xtim;uisiiers 
6^tva4.    tiri:u«M    A     NuU    C«x.    C4«velftUvl,    Ohlx 

FIK:il    AlU   lAtilNkTS 
auKOH.    IvcuiiiAl    Jt    .Suit    C».    Clc»«l»uJ.    Ohio. 

tIMI     l'l.Alt.» 
Cu.    Sta«l    FouudriM.    Ltd.,   MdOItMl.   gu*. 

H.\Tl  Kf.!t 
,,  .         .....      ,,.  ■ i: 

11  •••- 
FI.K\....  I      .-u  .1   .     »  i.U.l.M.    .MAlUlNKK^ 

ri.i.sr  SHOT 
u.a.  auxa  cok.  riiK*F>.  in 

rOKOK>.    IIA.M>.    1-OKTABLK 
AlkruhcaJ    M»i\Iwir»    Ca .    TonMilo.    Onl. 

C«a.     Ulowvr    ft    Foq|*   Co  ,    Kuchrovr,    l'ank>1ft. 
J*..    MoK>}   Co..    I'llUtuinch.    l'«. Stltl<l<«i>.    Ut<l  .    0*1I.    OBL 

FORJJINCS.    CHAINS    AND    ACCESSORY 
J».     .\I.■K».^    C...    I'llUtunth.    !•«. 

roKt.l.M.s.    1IKOI-.    AITO.MOBII.K 
AM>    LOCOMOTIVE 

C»n     hmmn   ft    SjwDCrr.    I.tJ  .    W.lUml.    Ont 
Cummlni   ft    9oo,   J.    W,,    New   01a«cu«.    Cuiiila 
l)OB.     ̂ »rt«    ft    iiii<     ̂ 'o  .    WllkrrriUf.    OuL 
J»».    Mv-KiT  Co..    S'lllrtmish,    I'm. 
S«mI    Co    i>(   C<n»l>.    Lui..    Hamilton.    OnL 
WhltBtn   ft    n«mi«    Mff   Co  .  »t    C«lhinin«.  Onl 
Wi;;:!!)*   it    Co.    J.    11,    HnH>kl)rn.    NT. 

FOK«il><.     IIA>I.MKK>.     BM.r-llKIVF.N 
•IM.   B.    \V..  Ca.    Bnooklni.    N.T. 
Wtl'.iMJu  ft   Co  .J.    11  .    llrooklrn.   NT. 

FOKi.lMi     IIA«.MKK>.    j«lh..*.M     OR    .*IR 
Krtt    FouoJrr   Co..    ICrte.    P». 
MDa.BMsni'.-rooJ   Co..    Ntw    Tork.    N.T. 

FOK<.INO    >IA(  IIINEKV 
J«hn   Hfr\r«m  ft  t^oni  (.o. .    DiimlM. 
Blui.    E     W..  Co  .    BrooklTTi.   N.T. 
Brown.    lUxf*    Co..    i.ul..    llunUtoo.    Canada. 
Brtt    FouD-lrr    Co  .    ErU,    Pa- 
Oarlock-W  alktr    .Machintrr    Co..    Tonoto.    OnU 
National    Maehlofrr  Co.,   TUTIn.   Ohio. 
l*cl.ne     I.t.l  ,     n.     W..    Ton^nto.    Ont. 
Ver.c   .rf    M,ii:r>»',.    I.I.I..    H.    W..    Montrral.  Que. 

FORCINCS.  SPECIAL 
Ja».    .McKiT  Co..    PilWlutKh,    Pa. 
SUTllnc    Kiii^uif   \V.^rlL<.    Winnipeg.    .Man. 

FVEI,    OIL  SYSTEMS 
OUtwrt    ft    Barker    Mfg.    Co.    8prin»fl«ld.    Maaj. 

FRICTION    LEATHERS 
Orilon    ft    Knlsht    Mff.    Co..    MontrMl. 

FURNACES.    ANNEALING.    ETC. 
B«lleT\i«   Indua-.rial    Furnace   Co..   Detroit,    Mich 
C*n.    Uwkini.    Lbl..    Walkerrille,    OnL 
OU()ert    ft    Barker   Mfg.    Co..   Springfield.   Ma»». 
Mechanical    irnffineering   Ca.   MontreAl. 
Rockwell  Ca.   W.    S..   Sew    Tork.   N.T. 
Tate.Jonm  ft   Ca.    Leetadale.   Pa. 
Whlv.ne    Fcnindry   Equipment  Co..    Harrey.   lU. 

FURNACES.    BLAST 
Tcrpnto    Irt^    Works,    Ltd..  Toronto. 

FURNACES.    BRASS.    MALLEABLE 

Wh:';nc    Ko';n.lrT    Kquipment   Co..    Harrey.    Ul. 
FURNACES.    HEAT    TREATING 
HARDENING    AND   TEMPERING 
BcKeme    Industrial   Furnace   Co..   Detroit,   Mich. 
Can.    Hoskini.    Ltd..    Walkerrille,    Ont. 
OObert  A   Barker  Mfg.    Ca,   Springfield,  Maaa. 
TateJonea  ft    Co..    Leetadale.   Pa. 

FURNACES,   FORGING 
Can.    Roakini,    Ltd.,    Walkerrille.    Ont 
OObert    ft    Barker   Mfg.    Co.,   Sprinirfleld.   MaM. 

•  FURNACES    FOR    BAKING.    BLUING. 
DBTING,    ENAMELING,    JAPANNING 
AND   LACQUERING 

Can.    Hoaklns.    Ltd..    Walkerrflle.    Ont 
Oren   Equipment  &   Mfg.  Co.,   New  Haren.   Conn. 

FUSE  BOXES.  STEEL 

Dominion    For^e  ft   .'^tpg.   Co.,   Walkerrille.  Ont 
FUSE  CAP   MACHINERY 
Koble  ft   Weatbrook   Mfg.   Ca,  Hartford,   Coon. 
K.    E.  T.    Pringie.    Ltd  .    Toronto. 

GALVANIZING  MACHINERY 
Rrie   Foundry  Co.,    Erie,    Pa. 

GANG  PLANER  TOOLS 
Amwtrong    Bros,    Tool    Ca,   Chtca^a 

GASKETS,    LEATHER,   ETC. 
Graton    ft    Knicht    .Mfg.    Co..    Montreal. 

GAS    BLOWERS    AND    EXHAUSTERS 
Can.    Blower    ft    Forge    Ca.    Kitchener,    Ont 
Sheldon!!.    Limited,    Oalt,    Ont 

GAUGES,    MERCURY    COLUMN.    DRAFT 
Charles   F.    Elroe*    Eng.    Works,    Chicago. 

GAUGES,  HYDRAULIC 
Taylor    Instrument    Co.,    Rochester,    N.Y. 

GAUGES.   STANDARD 
Brown    Engineerinfi  Corp.,   Toronto,    Ont 
Can.    Fairbanks-Morse    Ca,   Montreal. 
Clereland   Twist   Prill   Co.,   CleTeland. 
Garrin    Machine    Co.,    New   Tork. 
Illinois  Tool    Works,   Chicago,    ITI, 
Morse   Twist  Drill  4  Mch.    Co..  New  Bedford,  Mass. 
Normas    Machine    Co.,    St.    Catharines.     Ont 
Oabom    (Canada).    Ltd..   Sami,    Montreal,    Que. 
Pecfe.    Stow   &    Wilooi    Co.,    Southington,    Conn 
Pratt   ft    Whitney    Co.,    Hartford.    Conn. 
Toronto  Tool    Works,   Toronto,   Ont 
Wells   Brothers   Co,    o(  Canada,   Gait    Ont, 
Worth    Engineering    Ca,    Toronto.    Ont 

GEAR   BLANKS 

Can.    Steel    Fotindrlea.    Ltd..    Montreal.    Que. 
GEAR-CUTTING    MACHINERY 

BlUon    Mach.    Tool    Co..    Bridgeport,    Conn. 
IVmiinioD    Michinery   Co..    Toronto. 
G«rTn..V-W»l^er    Marhinery    Co..     Toronto.    Ont 
KamSlton   Oear  ft    Machine  Co..   Toronto. 

Himnff  Mach.   Co..    'nc.   .Astoria.   L.T.,  New  Tork. Petri..    T,M  .    H.    W..    Toronto.    Ont 
Pe^rie  of  Montreal,  Ltd.,  H.   W.,   Montreal,  Que. 

Tlic    smart  Tunwr    Uachiue    Co  ,     Hauiilt<iu 
L*.    k.     tviuuitt    MacbUi*    vu.,    ,N«w    l.<mil«>u,    Cuuu. 
a      K      \\iili«ina    .Uactir      I  „  .    Torxviiiw. 

GEAR    HOUUING   MACUINEIi 
lluuotl    Vlaon     lo.    Inc.,    .».-   a,    1..1.,   Nrw   York. 

GEAR   TURNING   MACHINES.    UEVEL 
Ui.,Hi«o(U    ilacll.    Tuoi     »uia»,    tluoiinlrr.     NY. 

GKAKS.    CUT.    MUHTIBE,    ANGLE,    WORM 
lUi„i    ,v    (  1...    1.1.1,,    J.     li,,    iKuilii-al,    gur, 
Uantuer,    ItubL,    ft    Sou,    iioutjaai, 
tiraul    tiear    Works,    liuaUm,    Maax. 
llanultKtt    lirar    At    .Mactiiiie    Co.,    Toronto. 
Hull    lr>m   ft    Sleel    Kouu.lne«,    l.ul.,    Hull.   Que. 
Illlnola    r>K>l    Wurka,    CUllcago,    111. 
The  JwckM    Mach.    Ca,    Ltd.,    Shart>roake.    Qua 
J.'iu.  ,v   <;:.ivx-o.   M,>ntii.ii 
Wbi.    Krniirdy  ft  Soua.    l.ul.,   Owen  Sound,   Ont 
I'luUtlrlplna    Hear    Workt,    I'hila.lelplila,    I'a. 
The    Snarl  Turner    Machine    Co.,    llamlllou. 
■M.  r:ii,t    Ij.t.iM     «„,k,.    »  11,11, pvi;,    .Man. 
VViniiipeg   lirar   ft    tnir.    Co.,    WuinliM*,    Man, 

GEARS,    RAWHIDE 
llamllloa   Oear   ft   Machine   Ca,   Toronto. 
Uanlser,    llobt,    ft    Son,    Uonlraal. 
Urant   Oear    Worka,    Boston,    Maaa, 
J..11H   ,\,    i;:,i,„.„.    M,. nil,  111 
Philadelphia    Oear    Worka.    PhlladeliHila,    Pa. 
A     R.    Williams   Machy.    Co.,    Toronto. 
Winnipeg   Oear   ft    Engr.    Co.,    Winnipeg,    Uan, 

GENERATORS.    ELECTRIC 
Can.     Kalrl>auki>..Mor8e   Co.,    ,Montreal. 
Klin    Cu.uiiK    Oil    Co.,    Toronlo,    Out, 
Lancashire   Dynamo  ft   Motor  Co,.  Toronta 
I'.lnc,    Ltd.,     11.     W  .    Toronto,    Ont. 
IVvrio  of    Montnal,   Ltd.,    II,    W..    .Monlroal,   Que. 
aturterant    Co,    B.    F.,    0«1I,    Ont 
A.    R.    Williams   Machy.    Co.,   Toiwito. 

GERMAN   SILVER 

llni«n<     Coppir     &      Brass     Rolling     Mills,     Ne« Toronlo,    OnL 

GLASSES.    SAFETY 

Strong.    Kennard    ft    .Vutt    Co.    Clereland.    Ohla 
Wlllson    ft    Co  ,    Inc..    T     A.,    Rraling.    J'a. 

GRAIN   FOR   POLISHING 
.Norton    Co.,    Worcester,    Mass. 

GRAPHITE 

Aittrnhead    TTanlware  Co.,    Toronto,    Ont 
Rlnnlanl   Mschy.   ilt   Supplle.     I,i,l  .  .Montreal   Que, 

GLOVES,    LEATHER    AND    RUBBER 
Hickory   SleelOrip    Glore   Co.,    Chicago,    111, 

GLOVES,    STEEL    GRIP,    SAND    BLAST 
Hickory    Steel    Grip    Gloye    O,,    Chicago,    111, 

GRAVITY    CARRIERS 

C«n     Matthews  nravilT  Carrier  Co..  Toronto,  Ont 
GREASES    (SEE    LUBRICANTS) 
GRINDER    ATTACHMENTS 

Bivc-tt    Lathe    ft    Grinder    Co.,    Boston,    Mass. 
WIlmar»h    ft    Morman.    Grand    Haplda,   Mich. 

GRINDERS,    AUTOMATIC  KNIFE 
W.    H.    Banrteld    A    Son.    Toronto. 
Canada    .Machinery   Corp..    Gait.    Ont. 
The  Gfo.    F.   r«<^   .\Iohy.   &  Supply  Co.,  .Montreal, 
Oarlock. Walker    Msrhlnerr    Co,    Toronto     Ont 

GRINDERS,  CENTRE  COLUMN,  PEDESTAL 
AND  BENCH 

Blake    ft    .Tohnson    Co..    WaterburT,    Conn. 
Can     Bond    Hanger   ft   Cpig,    Co.,  Alejandria,  Ont 
Canada    .Machinery    Corp.,    Gait,    Ont. 
ClpTelsnd   Pneumatic  Tool  Co   of  Canada.  Toronto, 
Ford. Smith    Mach.    Co,    Hamilton,    Ont 
Tlir   Co.    F.    Faw   Mohy.   &  Supply  Co.,  Montreal, 
Garlook-Walker    .Machinery    Co,    Toronto,    Ont 
Nilea-Bement-Pnnd    Co,,    New   Tork. 
>fndem    Tool    Co..    Erie,    Pa. 
Morse  Twist   Drill  ft  Mch,  Co.,  New   Bedford.  .Ma-sfi. 
New    Britain    Machine   Co.,    .Vew   Britain,    Conn 
Petrie.    Ltd.,    H.    W..    Toronto,    Ont. 

Pe'rir   of   Montnal.    Ltd.,    H.    W..    Montreal    Que. Stow    Mfg.    Co.    Bingharoton,    N.T. 
Cni'ed    Stales  Eleelrioal   Tool   Co.,    Cincinnati,   O. 

GRINDERS.    CUTTER 

Brown   *   Sharps   Mfg.   Co.,   Prorldenee,   R.I, 
The   Gpo.    F.    Fr^s   Mchy.   &   Supply  Co..  Montreal 
Greenfield    Machine  Co.,   OreeTifleld.    Ma.s«. 
TyeBlond  Mach.  Tool  Co..  R.   K.,  Cincinnati,  O, 
Norton    Grinding  Co.,    Worcester,   Mass, 
Pratt   ft    Whitney  Co,,    Dundas,   Ont 
Wtlmarth  ft   .Morman,   Grand   Rapids,   Mich. 

GRINDERS.    DIE   AND   CHASER 
Landis    Machine   Co..    Waynesboro,    Pa. 
Modem  Tool   Co.,   Erie,   Pa- 
National-Acme    Co.,    Cleyeland,    Ohio. 

GRINDERS.    DISK 
Armstrong   Bros.    Tool   Co.,   Chicago,    HI. 
Ford-Smith    -MaCh.    Co..    Hamilton,    Ont. 
Gardner   Machine  Co.,   Belolt,    Wla. 

GRINDERS,    DRILL 
Aikenhead    Hardware  Co.,    Toronto,    Ont 
The  Geo.    F.    rr.^«    .\Iohy.   &   Siii.plr  Co.,  .Montreal, 
Garyin    Machine   Co.,   New  Tork. 

T'nited    States    Electrical   Tool   Co.,   Cincinnati,   O. Wilmarth    ft    Morman,    Grand    Rapids.   Mich. 
GRINDERS.    CYLINDER.    INTERNAL 
Brown   4   Sharpe   Mfg.    Co.,    Prorldence,    E.1, 
Fitchburi  Grinding  Mach.    Co.,   Fitchbnn,    Mass, 
Tile  Geo.    F.    Fo^ji   Mchy.   &   Supply  Co.,  Montreal 
Greenfield    Machine  Co.,   Greenfield,  Mass. 
Modem    Tool    Co.,    EMe.    Pa 
Norton  Grinding  Co.,    Worcester,    Man. 
Rlrett    Ijthe  ft   Grinder  Co.,    Brighton,   Mua. 

GRINDERS,   NAIL   DIE 
GRINDERS,    PNEUMATIC 

Can.    InBersoll-Rand    Co.,    .Montreal,    Que. 
Clereland    Pneiimatic  Too!   Co.  of  Canada,  Toronto, 
Garlock-Walker  Machinery  Co..  Toronto.   Ont 
Inderpendent   Pneumatic  Tool   Co.,   Chicago    UL 

GRINDERS.    PORTABLE,    ELECTRIC 
HAND,    TOOL    POST.    FLOOR    AND    BENCH 

Baird    Machine   Co.,    Bridgeport,    Conn. 
Brown   ft   Sharpe   Mfg.   Co.,    Prorldsnee,   B.L 
Can.   Bond  Hanger  ft  Cplg.  Oe.,  Alexandria,  Ont 
Cincinnati    Electrical    Tool    Co..    Cincinnati,    Ohia 

Forsl  Smith    Maoh     Co..    Hamilton,    OnL 
I'll,    'oo    i,    1  ,,v.    Moa.v,  .V   .■^urpl.>   to,  .MonUc'iU, 
Uiaul    .Ulj     ft    .Uaciiiui    (»..    UiKigeport    ■  — Uailuok  Walker    .Uaclilnrry    Co.,    Tuisuio,    Oni, 
(.fireiiatild    .\latililue    to.,    ilrvfutield,    Maaa. 
lli,leiKUl,lrul     I'urolualio     Tooa     Co.,     Chloaaa .Noitou  Co.,    Wunawler,    Maaa. 
IVtile,    1,1,1.,     II.     \\..    T,   ,,„,    ̂ „„ 

II,';l;iV-,  ■'"""".'.V'"'    '■"'■■    "■    "'■•    Montroiil,  Que. A.    H.    WUllama   Machy.    Ca,   Torouta Willuii^uii    ,v    K,ii,j,as„,    Hanullnu.   out 
GRINDERS,    RADIAL 

llirett    l.aihe  ft   (JrlnJer  Co..    Bright™,   Mass, 
GRINDERS,   TOOL    AND    HOLDER Ann»lroug    lirua.    Tool   Co.,   Chicago. 

1,,   L      .*  ,■'';'"'    "•'»"»  Co.,    Kockforvl,    111. 
[lake    ft   Johuaon    Co.,    Waterburj.    Coon. lount,   J.    u,.   4   Ca,    E.eretl,    Maaa. 
Urown    ft    Sharps    Mfg.    Ca,    1'roild.ncs,    B  1. ■.ni.sM.i),  ii,i.|i„„.  ,„..   ,|,„,,|,    ,;,„ OrrendrM    Machine   Co.,    Oreenfield,    MaK .Nalional  Aeme    Co  .    Clerelanu,    Ohla 

Tip'  Mf;'r:"^h;/:;iipi;ia,"pa^'"""   ••  «"•■• 

Wlug   A   Sou,   J,    E.    llamUtoo,   OnL 
GRINDERS,    IINIVEHSAL,    PLAIN 
Hlchhurv  Orlndlng  Uaohlne  Ca,   nuihbuig    Mu> 

M.vlem  Tool  Co,    Krio,   I'a.  «»■»"»,  mim. 

Wilmarth   ft    Morman,    Grand    Baplda,  Mich 
GRINDERS,    VERTICAL    SURFACE 

Brown    4    Sharpe    Ufg.    Ca,    Prorldsnoe,   ILL 

•     ;,  ••.•"•';''>k«-Monw  Co.,  Montreal.       ' 
;,    i    „     Whitney   Ca,    Dundaa,    OnL 
Wllm.^  h"i:''''w-'  ̂ •"'     ""■'"'  '"'Ik  ■  Montreal,  Qua 
wL^  1    o*    Morman,    Orand    Raplda,    Mloh. 

Wing  ft  Son,  J.    E..   Hamilton,  OnL 
GRINDING    AND    POLISHING 
MACHINES,    PORTABLE,    PNEUMATIC 

AND    SPRING    FRAME  
"»^UMATIC 

Can.    FalrbankaJIotae  Ca,    Montreal. 
FordSmith   Mach.    Ca,   Hamilton,   OnL 
Oartlner     Robt,    A   Son,    Montreal. Garrin   .Machine  Co.,   New   Tork. 

0^nfl.n"u"K?'*"'5','""'    ̂ '-o-   Toronto,   Ont 

Qreenfleld    Machine  fca.    Greenfield,    Maaa 

?'l\  *..'^J?''   •'o'"'   "■•   Brantford, 

Nn^°S™.Jl't-   Z'^X  *^°  ■    "■    ̂ -  OInclnnaU. 

nuss-BemeDt-Pond  Co..  New   York 
Ictlie,     Ud        11.     w.,    T.Houlo,    Out 

wii-.rih   V""''-'^'!.    Ltd.,    II.    u-.,    .Montreal,  Que. 
q.™   «r     ̂   Morman,    Grand    Rapids,    iMU*. 

Stow  Mfg.   Co,  Binghamplon,  N./ GRINDING    WHEELS 
Aikenhead   Hardware  Co.,   Toronto,   Ont 

r^"v^,°^    h'^-   ■'■    «■•   ■Montreij.   qGs. 

Can.     Fairbanks^onie    Co..    Montreal 

J-!  K         r-   ̂ o"™.   Toronto,    .Montisal 

Carborundum  Co.,    Niagara   Falla 
Ford-.Smith    Mach   Ca,    HamUton,    Ont 

FAU^r>'6o':' Harlii^xi,  %^r''  "^^  '"'^''^- 

Norton  Ca,    WorcMt-r,    Mass 
I'l'trie,     Lid.,     II.     w.,    To,„„;„,    „„,. 

^C^^P^y'^^^P^   ̂ ^°   MACHINE 

New"B?l't.in*u''''i.'"V'^''-.,"»"i"""-    <J™  • 

stow    .Mlfr.    Co.,    Binghanipton     N  Y 
HACK   SAW   BLADES 
Aikenhead   Hardware  Ca,   Toronto    Ont Baxter  Co     Ltd.,  J.   R..  Mont^L  Qui 

?o^S'"',i?*r.  *L  ̂'""P*"!   Work;.    B^ruo,   KT 

5LS'°F.Ss  i:^  i'Si'e^™^;'-^^-  ■^-'^-'• 

fT.    {?e?S-e^'i.M^."Mo\r«li  "™'"*'-  ''"■ 

Racine  Tool  ft   Machine  Ca,   Baclns,  Wis. 
L     S     Starrett  Co.,   Athol,   Mua. 

vKr-'^.-^w'-,.*  ?"SP'i".    Ltd.,   Montreal,  Qn^ 
Victor  Saw   Works,   Ltd..    Hamilton,   Canada^  ̂ ^ 

yj'/h"'?^    i    Kompa.5.».    Hnmilton.    Ont 

Zenith   Coal  A  Steel  Products,  Montreal     Qua, 
HACK   SAW   FRAMES 

c'.™"'"'«    Hardware  Ca,   Toronto.   Ont 

S",7^°    ̂ ",?'"?,'   <^-      New    Tork   City. 
.Millers  Falls  Ca,   MUleni   Palls,   Uui. 
Victor  Saw    W-orks.    Hamilton,    Ont 
Wdkmson    &    Kompass,   Hamilton,   Ont HAMMERS,    AIR 
Erie  Foundry  Co.,  Erie,  Pa. 

HAMMERS,    DROP    AND    BELT.DRIVEN. 

Beaudry  A  Co.,   Boston,   Mass.  •^'yr.n. 

Bliss,    E.    W„    Ca.    Brooklyn.    N.T 

cl^"?'   ̂ 'S^^^°••   '■"•   HamUton,   Can«d«. 

Canadian   Biihngs   4   Spencer,   Ltd-.   wlUaaL Canada   Machinery  Corp.,   Oalt    Ont 
Erie   Foundry  Co..    Erii,   pi. 
High  Speed  Hammer  Ca,  Rochester,  N,X. 
A,    B.   Jardme  A   Ca,    Hespeler,   OnL Niles-Bement-Pond    Ca,    New    York. 
Plessisrille    Foundry    Co.      I'lessisirille     n,,- 

Toledo  Machine  A  ToorCo.!^ol3a     ̂   *• 
United   Hammer  Co.,   Boston,   Mass. 

HAMMERS,    HELVE    POWER Canada   Machinery  Corp.,   Oalt   Ont 
West  Tire  Setter  Ca,   Booheeter.  N  T. 

HAMMERS,    POWER 
Beaudry  ft  Co.,   Boeton,   Man. 
Erie  Foundry  Co.,   Erie,  Pa. 
United   Hammer  Co..   Boeton,   Maaa. 

HAMMERS,     CHIPPING.     CAULKING 

PNEUMATIC  • 
Can.     Ins,.jv.-,ll.Rjn,l    Co.    Montiral.     n„„. CleTeland   Pneumatic  Tool  Ca  of  Canada.  Toront*.. Oarlock-Walker  Machinery  Ca.  Toronto    Ont Independent  Pneumatic  Tool  Co..  Chicam    nt 

HAMMERS.    MARKING  
^•"'=**o.  m. 

Matthewa,  Jas.  H.   4  Co.,   Pittsburgh,  Pa. 
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Tycos 
TEMPERATURE  INSTRUMENTS  c.,^p NOTE 

The 

Mercurial.  Recording  and 
Index  Thermometers  for 
all  industrial  and  lab- 

oratory    applications. 
Electric  Contact  Ther- 
mometers. 

Tern  perature.  Pressure 
and   Time    Regulators. 

Mercury  Column  Vacuum 
Pressure   and   U  Gauges. 

Base  Metal.  Rare  Metal 
and  Radiation  Pyro- 
meters. 

F  e  r  y  Radiation  PyrtH 
meters. 

Hygrometers. 
Hydrometers. 
Mineral  Oil  Testing  In- 
struments. 

Aneroid    Barometers. 
Mercurial     Barometers. 
Recording    Barometers. 
Pocket    Compasses. 
Surveying    Compasses. 
Rain  Gauges. 
Anemometers. 
Air   Meters. 
Thermographs. 
Hand   Levels. 
Aviation     Barometers. 
Inclinometers. 
Sphygmoinanometers 
Fever   Thermometers. 
Urinary    Glassware. 
Thermometers  of  all  kinds 
for  home  and  general 
use. 

ANGLE  AND  STRAIGHT 
STEM  THERMOMETERS 

Every  Kvcs  Thermometer 
is  effectively  protected 
from  bursting  during 
slight  overheating  by 
a  safety  chamber  in 
the  top  of  the  glass 
tube.  This  feature  ren- 

ders them  constantly 
accurate    and     reliable. 

Our  experience  in 
successfully  meet  ing 
thousands  of  tempera- 

ture applications  is  your 
security.  May  we  send 
you  our  catalogues  ? 

I^s^, 
r^^uuuMMMIuMjl 

Right  Side  Form  Stem. 

hylor  Instrument  Companies 
ROCHESTER,  N.Y. 

Note  that  it  is  vertic- 
ally adjustable — that  it 

gives  you  all  the  ad- 
vantages of  a  sliding 

drill  head  at  a  cost 

greatly  less. 
DEMCO   DRILL 

in  the  Bench  Type  il- 
lustrated is  belt  or 

motor  driven  at  three 
speeds,  the  maximum 
being  12,000  R.P.M. 
Belt  adjuster  and  auto- 

matic take-up  keep 
belt  at  constant  uni- 

form tension.  Construc- 
tion is  ball  bearing 

througliout.  Built  in 
single  spindle  only  for 
bench  type;  multiple 
spindles  in  floor  type. 
Built  in  three  capacities 

up  to  %'   max. Write  for  all  details. 

THE  DeMOOY 
MACHINE  CO. 

Quill Bracket 

L 
Cleveland 

Ohio,  U.S.A. 

A  Favorite--- 
Blount  Pattern-makers'  Lathe 

FAST  AND  ACCURATE— Equipped  with set  over  swivel  tailstock  and  carriage,  and 

outside  face  plate  and  tripod.  Built  in  16" swing  with  beds  6  or  8  feet  in  length.  Spindle 
is  made  of  high  carbon  steel,  is  hollow  and 
fitted  with  Morse  Taper  and  runs  on  self-oiling 
bronze  bearings. 

Our  catalog  gives  a  full  description  of  this  strong  and 
highly  efficient  machine,  also  our  other  quality  apeed 
lathes  and  grinders.     Give  us   your  address. 

J.  G.  BLOUNT  COMPANY 
EVERETT.   MASS,  U.S.A. 

"STERLING" 
HACK  SAW 
BLADES 

will  prove  an 

economical  in- 
vestment. Give 

them  a  trial  and 

be  convinced. 

DIAMOND 

SAW  & 

STAMPING 

WORKS 

BUFFALO,  N.Y. 

U.S.A. 

//   any    advertisement   interests    you,    tear   it    out    now   and   place  with    letters   to  be  answered. 
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HAMMKKA.    MOTOR-DRIVKN 

Wh;Mi;in   *    H«ni».   Mr*    iVv,     S-     t »lh«rtB««.  Oo«. 
IIAMMKK.S.    NAIL    MACUINK 

I  iil!fl    llinuurr    C.v.    tlolon.    .\li» 
HAMMKKS.    8TKAM 

J.j^t<    hrrtrini  A   Soiu  Co..   l>umlu. 
<'*iiiJ>    U>  b:n<o    I'oiv..    O^t.    OnL 
Kne    KvHJii-la    *\v.    Kr1».    I'ft, 
Ni:e«  Itrmccl  I'xu.l    IV.    New    York 

HAM)     I.KATllKRa     OR    I'ADS 
llrnou    A    KiKliI    Uff.   Co..    UonIr»»l. 
Ut«ll^>rT    Ste*l  iJrlp   l)lof«   Ca,   Chloafo.    lU. 

BA.NCKKS.    SHAFT 
H»lnl    Mii-hin»    >o..    llrlJiriwrt.   Conn. 
C»n.    lioni   M»ii«»r  A  <>:<    i'.' .    .VlmuiJrU.   Out 
C«n-    K   K    K   i-V.   TurvmU'.   Onu 
Oinlnrr.    KobL.   A   Son.   Moatnal. 
J.'ii.-«    \     tila*^-.',     Mi>«trr«l. 
I'rtr.f     !.■!.    II.    W.,    Totoato.    Ont 
IV  n.-  M  M,.iitr.«l.   1.1.1  .   11.   \V,.   Monlreal.  Que. 

Sun  l«nl    l'm««l    «<k\    Oo  .    I'hllt.lfll'bll.    »"•. 
BARDKNING    AND    TKMPERlNi; 

Jlols.    llrrmtn    .4  .    I    U».ll«i>n    .\<r  .    y<m    Tort. 
<\.b.-Ti    ((••B«.Ul.    LU..    S»ml      M.mtrr*!.    Que. 

HARDNESS    TESTINc;    INSTRUMENTS 
Hi>:'      Ui-nii*ii    .V.    1    M«.ltvm    .\>f..    New    Yort. 
glior»    Imlniinnt    *    UIi.    Co.,    New    Vort. 

HEATERS 
(V»Lf»    A    S>»n    Co..    Wm.     n  .    PitUlniivll.    P« 
(f.uttfT.n!  Co..  U  F..  Otlt.  Kill, 

HEATINC.  AND  VENTILATING 
ENUINKKK3 

Can     1  :.>"fr   .%    Foii»   Co..    Kitetaenrr.   OnU 
ghrl.lonii.    L.J..    Qall.    OnL 

HEAT    (JAl  GE9.    HARDENING 
AND    ANNEALING 

Holi      Herman    S..    I    Ma.llion    Are  .    S^w    Tort. 
Sli.>re    Uw.rvimrnt   A    ll(t     Co..    .Nfw   Tort. 

HIGH    SPEED   TOOL   .METAL 
l>floro    Smrltjn*    A    UfflnUif    Co..    Toronto.    OnL 

HINGE    MACHINERY 
Ptlr\l    Mti-hinp   Co..    Bridgeiwrt,    Conn. 
Ilhn.'ii   T.ol    Worts.    Chiciso,    111. 

HINGES 
Looloo    Boll   &   Hinie   Worta.    London.   Ont. 

HOBS 
Illiiioii   Tool    Worti.    Clilc««o.    ni. 

Oibom    ICinidal.    LU..    Sim'l.    Montreal.    Que. Pratt   A    «hitnfT  Ca,   Dundas,   OnL 
HOBS.    MILLING 

r.  :••.■!;.  M    .V    Co..    Kock    Island.    Que. 
HOISTING    AND    CONVEYING 
MACHINERY 

C*n     ilatthewa   GrmTity   Carrier  Co..  Toronto,  OnL 
Jenckea   Macb.    Ca.    3taert>roake.   Que. 
Jon,'    A:    i^l.i^^o.    Montreal. 
Uaish    A    Uenlbora.    BrlleTille.    OnL 
Northern    Crane    Worlm.     Walkerrille.    Ont. 
Potrif  of   Moutrval.    Ltd..    U.    W..    Montreal,  Que. 
Whilinf    Foundry   Equipment  Ca,   Harrej,   lU. 

HOISTS.   CHAIN    AND    PNEUMATIC 
Can.    InjitrsoU-R-ind    Co.,    .Montreal,    Que. 
Garlock-U  alker    Macbinerr    Co.,    Toronto.    OnL 
Ford    Cham    Block   A    Mfg..    Philadelphia.    Pa. 
IndepeDilint    Pneumatic  Too)   Co..   Chicago.    111. 
Jenckea    .Madi.    Ca,    Sherbrooke,   Que. 
Marah    &    Henthom.    Bclle»ille.    OnL 
Northern    Crane    Worka.    Walkerrille.     Ont. 
Whiting    Foundry    EQuipmeni    Co..    Harrey.   111. 
Wright    Mfg.    Ca.    LUboB.    Ohla 

HOISTS.    ELECTRIC 
Tbt  Jenckea    Mach.    Co..    Ltd.,    Sher1)rooke,   Que, 
Kennedy  A    Sons,   Owen    Sound.    OnL 
Northern    Crane    Work-i.    Walkerrille.    Ont. 
Winnipeg  Gear  A    Engmg  Ca.   Winnipeg.    Man. 

HOLDERS.    STEEL   DIE    FOR    MARKING 
Mar^h    .t    Ilenthom.     Ltd..    Belleville,    Ont, 
Matthews.   Jaa.    H..   A  Co.,    PiUsbunth,    Pa. 

HOPPERS 
Jenckea    Mach.    Co.,    Ltd.,    9her*rooke.    Que. 
Toronto  Iron  Works.  Ltd.,  Toronto,  OnL 

HOSE.   PNEUMATIC 
Cleveland  Pneumatic  Tool  Co.  ol  Canada,  Toronto. 
Oarlock-Walker    Machinery   Co.,    Toronto.    OnL 
On-..,,-j-    Tire    4    Rnbber    Co..    Toronto.    OnL 
Indepenient   Pneumatic  Tool  Co..   Chicago,    lU. 
WelU    Broa.    Co.    of    C»nada.    Gait.    OnL 

HYDRAULIC   MACHINERY 
Charlea    F.    Elmea   Eng.    Works,   Chicago. 
Garlock-Walker    Machinery    Co.,    Toronto.    OnL 
UeUIwood    Mfg.    Co..    Detroit.    Mich. 
NUeaBementPond    Co..    New    York. 
William   B-    Perrin.   Ltd..  Toroota 
I'etiie.    Ltd..    H.    W..    Toronto.    Out 
We«t   Tire   Setter  Co..    Rochester,   N.Y. 

INDICATORS.  SPEED 
Aikenhead    Hardware   Co..    Tonmto.    OnL 
Brown    A    Shartie    Mfg.    Co..    Proridence.    R.I. 
T..    S     Starrett   Co.,    Athol,    Maaa. 

INDEX   CENTRES 
Fred   C.    Dickow,   Chicago.    111. 
flarrin    Machine   Co.    New    York. 

INDICATING   INSTRUMENTS 
Tartor   In«iniTnent   Co,,    Roche«ter,  N.T. 

INGOT  METAL 

Brown's  Copper   &    Bra^   Rolling  Mills.   New  To r^.nto,     OnL 
ntON   ORE 

Hanna    &    Co.,    M.    A..    Cleveland,    O. 
JACKS 

Aikenhead    Hardware   Co..    Toronto,    OnL 
Can.    Faiitiank*-Morse   Co..    Montreal. 
Northern  Crane  Worka,   Walkerrflle. 
Norton.   A.    O. .   Coaticook.   Que. 
Pet-ie.    LM      H.    W..    Toronto,    OnL 

JACKS.    HYDRAULIC 
ChaH«i   F     rime*   F^^e.    Worfca.   Chleaga 

JACKS.    PNEUMATIC 
Northen  Crane  Works.   Walkerrilla. 

o  A  N  A  I>  I  A  N     .M  A  CHIN  K  IIY 

JACKS.    PIT   AND    TKACK 
V  au.     ̂   ftirl>Ank.»  Ui>r«r    i  u  .     Montrvftl 
NofCirm    t  I  me    Work*,    W  »lk*nille 

JAWS.    FACIv    PLATK 

I  itf'iinati    (.  luiofc    (.  u  .    lUrtfonl.    <*onn xsn,...  •    »h..-k    r.>      Nr«    llhtaln.   Conm. 
Jl(;8.   TOOLS.    ETC. 

Itionii    Kiit:MiiTriiis    (*on'>->    Tortmto,    Ont. 
Homrr    Jl    WiKtn.    lUtiitlton.    Ont. 
Illinois    TiH>l     \Vnrk«.    rhtmso.     1)1 

NonuAH     Mudihiv    i.'o..    St.     Cith«rlnrii.    OnL 
0«hnm   (ran«<lt),   l.t<t..    8am'l,    Muutttal,   gut. 
Tnn*nln  T'wl  <'<».,  Toronlo.  Ont. 

KKY  SKATERS 
(lirti^'ti  Wxlktr    Marhlnrrr   Co..    Toronto.    Ont. 
(^•r»m   Mi»i»liiiif  Co..   Nrw  York. 
.Morton    M(g     Co..    Mii«t(fiinn    llrlehtJi.    Mich, 
\     It     WUItntn.   \Ucliy.  Ca.  Toronto. 

KEYS.   MACHINE 
Whttnpy   Mfg.   Ca.   lUrtfoptt.  Conn. 

KII.NS 

r«n     Hlowrr   &    Vnrgr   Co.,    Kllchrnrr.   Ont. 
Thr    -Iriiclif^    Mnpti      Co .    \.\i\.,    Shrrbmokr,    Qur. 
ShrMoti*.    I.imttr-I.    (5itt.    Onl. 

LAREI^    AND  TAGS 
\Utth.wv   .U«.    II     .1    r,^     pHt«hMrirh.  Pi. 

I.AIIORATORIKS.    INSPECTION 
AND    TESTING    (SEE    CHEMISTS) 
I.ADI.FS.    FOUNDRY 
N'uthrm    Citnr    \VnrIo«.    Wftlkprrtllr. 

Wtiitinir    Fo'mvItt    Rq-'tpmr-n'     f^n  .     MilTTfT.    111. 
LAG    SCREW    GIMLET    POINTERS 

LAMPS.    INCANDESCENT    AND    NITROGEN 
•  -.n      l.niv.  |M,i!in«    r,.  .    Tiit-.nin,     Out 

LAMPS.  TUNGSTEN    (Viicuum  and  Giu  Flllrd) 
I'nn      l.ntNvIMilKn*    Co.,    Toronto,    OnU 

LATHES.    BENCH 

n     f;     -^trrrrrr    N'.w   Rlrk«  BMr..    Montreal.  Qu«. 
LATHES.   CHUCKNG 

Vi'-".      \lTf-tii-i.-    Tm,,1     Pn        rin.  Innfltl.     Ohio. 

LATHE  CHUCKS    (SEE  CHtrcKS) 
LATHE    DOGS    AND    ATTACHMENTS 

AmiitroriK    Itton.    Tr»ol    On,,    CliicnBo. 
r»irti«    A-    Cnrtii   Co..    nri-lRcport.    Conn. 
FfTi-lcy   Murhlnr  Co..  Torrinirlnn,   Conn. 
RiTctt    I.fitliP    Si    Orin'lpr    Co..    Ronton.    Mmb. 
Wirinmv    ,S:     Cn..    .T      1!..     Hronkh-n.     N.Y. 
Winnfnoc  rirnr  A   Ennmc  Co..   Winnlp-g.   Man. 

LATHFS,   AXLE 
Tt^i.lcrf^^^    Mnnh     T.^ol    Work*.    Uochester.    NY. 

LATHES.   PRECISION.   BENCH 
\V     F.    ft    .tnhn    nnnio*   To,    Knrk'nrrt. 
Blount.   J.   O  .   A   Co..    Evpi^ft.    Mi«. 
r-n    r<>frh)*nk<>  Mnr*-     Pn.      Mftntrcil 
The  Geo.   F.  Fofis  Mchy.  &  Supply  Co..  Montjcil. 
*J«r1i»rk  Wnlkpr    .Mnrlunrn     Co..    Toron;o.    '  hil. 
PuMincr*    Rrrw, .    ChirsBO,    Ml. 
NVw   Rritnin    Mnph.    Co..    N>w   Britain.   Conn. 
P«-iiti    ft    WliitnoT    r-o  .    Pnn'lBi*.    Ont. 
BWpff    I.sthe    ft    Orinlpr   Po..    Boston.    Mum. 

LATHES.   BAND  TURNING 
Thp    -Trnck*^':     Mnrh.     Cn       l.ld,.     Sliprhrookp,     Que. 
Roplnfinn    Marhine    ft    Tool    Co.,    Toronto.    Ont. 
WnrrlpTi    Kinir  *^n. .   Montreal.  Que. 

LATHES.    BRASS 
Amrip    Mnehine   Tool    Co..    Cincinnati,    Ohio. 
TInrlincp    TU05.,    Inc..    Chicago.    111. 

LATHES.    ENGINE 
Armp    Mnrliine    Tool    Co..    Cincinnati,    Ohio. 
John    Rprtiftm    ft    Snn<(    Co..    Dnn'lM. 
BridcpfoH    \larh.    Tool    Wnrk<«.    Rochester,    N.Y. 
Cnnu'la     Mflp'iinprv    Corp..    Cnlt.    Ont. 
Can      Fnirh)ink«-\for^e    Co..    Montreal. 
rJ«pi«not;    »rn"    R-    «:  ""}    Po.      Pinpinnsti      Ohio 
TTie  Geo.   F.   Foas   .Mchy.  ft  Supply  Co..  Montreal. 
(;;irli.fk-\ValkHr    Machiri.TT    Cn.    Toronto.    Ont. 
0.1  Tin    Mflchinp    Co..    \pw    York. 
n^TnilMn    Mnrh     Tool    Co..    Hamilton.    Ohio. 
Himoff  Mach.   Co..    Inc.   A-^toria.   L.I..  New  York. 
McCbKp     .T.    .T..    N'pw    York.    X.Y. 
R.    McDoucall    Co.    Oalt- 
N'ilf»«-Rpmpnt-Pnn'1    Co..    N'pw    York. 
p/'tnp.     T.-^l  .     IT.     \V.^    Tninnto.     Ont. 
Rivett    T.athp    ft-    Orin^ler   Co..    Bo^fon.    Ma-w. 
RivP'^i^p    \f(tp>iinprv    nppot.    r>ptmit.     ̂ firh. 
Stun-lurd    Marhv.  ft  Rnpniip'i.    I.tfl..  Montreal.  Que. 
Sphsitian    Lathe    Co.,    Cincinnati.    Ohio. 
Whifromb-BlaiMell    Mach.    Tool    Co..    Worcester. 

Ma««, A      R     WillTRTnfl    Mnphv.    Co. ,    Toronto. 

LATHFS.    JOURNAL    TRTTEING 
Pri'Icpfor'l    Mach     Tf>o1    Work<«.    Rochester,   N.T. 
Mf»P<iK..     J.     T       V*.Tr    Yn-k      V  Y 

LATHES.    PATTERNMAKERS' 
.T     C    Blount    Co..    Kverett.    Mum. 
P-'nfl'*'*     \f»ph'nprT    Pnm  ,     OaU      Ont. 
The  Geo.    F.   Foss   Mchy.  ft;  Supply  Co..  Montreal. 
O  trtock  Wnlker    Machv      Co. .    Toronto,    Ont. 
Thf    .Tpnckf*    >f flch.    Co. .    Ltd. .    Sherbrooke.    Que. 
MK^ahe.    .T.    .T..    \pw    York.    \  Y. 
I'.tH,.      T.'.i        H      W.,     Tomnto      Ont 
pp'rip   of   Mr-ntrpal.   Ltd..    TT.    W..    Montreal.   Que. 

LATHFS.   SINGLE   PURPOSE 
pprtr^m.    .Tohn     ft    Qnn<a   Cn      r>iindftn.    Ont 
Cana''i    ATnph^n'"T    Com..    OpU,    Ont. 
C«n     T?qirbnnk"-Mor'p    Co..    MoTitrpnl, 
G-i-lftoV  TTftlkPr    Mncbv      Co       Toronto.    Onl. 
Cray    Mfe.    ft-    Mach.    Co..    Toronto.    OnL 
■Fct^b.irn     -Tohn    T..    T^td..    Toronto, 
TTimr^ff  \Urh     Cn..   Inc..    A'^ona.   L.T..    New   York. 

T^p    .Tpnckpo    Mach.    (^n  .    T.t'i       Sherbrooke,    Que. 
Xf^^B^wp     T.    T      Xpw   Y«'-V     V  Y. 
Plpc^icvillp    FflT,.    Plpcfsi.crille.    One. 
T?nr~^n»c,^n    \f->/«>i     x-   T^o^   r«      Toronlo.   Can. 

LATHFS.  SCREW  CITTTTNG 
Bprt-flTn.    .Tobn      ft    *5rtna    Co       T>iindB*l.    Ont 
/-««,•».,     \(,p»,:„«_T    Pn'-n.       Oftl*      rint. 

The  Geo,    F.   Foss   Mchv.  ft   SiiP<ply  Co..  Montreal. 
r'>^.pr    \fnrhinp    Cn.      KlVhnrt.    tnd 
O^rlnr-V-WnlVpr    MachT      To.    Toronto,    Ont 
TT^rflinpp    B''o^..    Tnc. .    Cbiraen.    TH. 
■nf^v,.'m.    .Tohn    T       T-td..    Toron*o. 
McCihP.   J.   J.    Npw   York.    NY. 
NilM-Bement-Pond   Co..   New  York. 
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I'rlrie.    Lid.    II,    W,.    Toronto.    Dnt 
Itlirlt    l.aihe    A    Udiider    Co..    Boaton,    .Maaa. 
Klici>ide    Machinrry    Ucpol.    llilrolt.    MIcli. 
Whllciunti  HUl»lrll     .Math.    Tool    Va.,     Worcoatat. 

Ma^.. 
.\     It     \N  illinii\..i    Macliy.   Ca,  Toronto. 

LATHES.   SriNNING 
llhiui,    1;.    W..    Co,    Briwiklln.    N.Y. 
Keriaome   .Mach.    Co.,   Ilrlilnilim.   .N.J. 
M.-<'alii',   J.    J..    N.-w    Yoik.    NY, 

LATHES.   TURRET   AND    HAND 
.\i-uii'    .Miu-Uliif    T>>,i1    I'ti  ,    Ciiu-iiinull.    Ohio. 
John    IttTliani   A    .Souh  Co..    hunla.-.. 
Illuiint.   J.    (I..   A   Co.,    Kveri'lt,    Maiu. 
Brown    A    Sharpe    Mfii.    Co..    I'rortdenoe.    K.l. 
Can.    l-'alrbNtikA-.Moint'   Co..    .MDiitirHl. 
Cniiadn    .Mnchlner)'    Con).,    *l«lt.    Ont 
111.-  (li.i-    K.    FiXH   Mcliy.  &   Siimilj  Co.,  ,M.inlri-iil 
I'lviter    .Machine  Co.,    Elkhart,    In. I. 
tlailock.WAtkrr   .Machy.    ('o.,    Toronlo,    Ont. 
lUr.llMiK'    IliiH.,    Inc..    I'lileiiii".    III. 
lli'plMini.    J.>hn    T.,    Ltd.,    Toronto,    OnL 
FIlinofT   .Much    Co.,   Inc.,   A.toriu.    I.  I..    New   York 
Tlie   Jcnckis    .Mach,    Co..    Ltd.,    Sherhrookc,   Qiu. 
B.    K.    UBlond    Mach.   Tool   Co,  Cincinnati.   Ohio 
,Mi'Cabe,  J.  J,,   .New   York.   N.Y. 
Mulllii.r-Knhind    Tciol    Co.    .SyiHCii.^e.    N.Y. 
Nallonal-Acnie    Co,,    Cleveland,    Ohio, 

New    Brilain    .Machine   Co..    .\'fw    Mrllain,    Conn. 
Nllej-Beni.nl-I'cinil    Co.,    New    York. 
I'ratt    &    Whilnev    Co..    I)unda.i,    Ont. 
n.    W.    IVlrie.    Tiironto. 
nirett    Ln;he   A    (Irimler    Co,    Boilon.    Maaa 
Blvrml<le    Marhlnery    Depot,    Pi'tiolt,    Mlih. 
Stanilnr.1    Mnchy,  H  Siipplli-n,  Lid..  .Montreal,    Qua, 
Warner   &    S»a.siy    Co.,    Cleeeland.    O. 
A.    U,    Williiiin..!   .Machy.   Co.,  Toronto. 

LEAD   BUKNINO 
Si.    I.uwrtncc   WcUlinc  Co.,   Montreal,   Qua 

LEATHER   STRAPPING 
Ornlon   &    Kninlil    .\lfii.    Co.,    Worce!>t«r,   Maaa. 

LIFTS.   PNEUMATIC 

whit  inn    ■■■('iiii'Irv    Equipment   Co..    ilarrey,    LU. LINK    BKLTING 
Can.    Falrbankn-.Morse    Co.,    Montreal. 
Jones    &    Olasseo.    Montreal.    Que. 
Mor»e    Chain    Co..    Ithaca.    N.Y. 

LINOLEUM    MILL   MACHINERY 
Bertrams.    Ltil.,    Ktlinhvinth.    Scotland. 

LIQUID   AIR 
Carter    WeMing    Co.,    Toronto.    Ont. 
L'Air    Liqtiide    Society,    Montreal.    Toronto. 
Presto-Lite    Co..    Inc..    Toronlo.    OnL 

LOCKERS.    STEEL    WARDROBE 
AND  STEEL   MATERIAL 

Catin.ln    Wire  &    Iron   Ooods  Co..    Hamilton.   ObL 
LUBRICANTS 

Calnrtict    IlfftninR   A    Mfu.    Co..   Toronto. 
LUBRICATORS 

Ropor.    C.    1"..    &    Co..    nopedale.    Mass. Trnhem    T'ump   Co..    Rockford,    111. 
MACHINE  WORK 

Kill;;    I'oiislnicli.iii    Co..    Windsor,    OnL 
MACHINERY    DEALERS 

Boird    .Machy.    Co..    \V.    J.,    Detroit,    Mich. 
Can.    Fairbanks. .Morse    Co.,    Montreal. 
nickow.    Fre.l   C.    Chicago.    111. 
Oarlock-Walker    Macbv-    Co.,    Toronto.    Ont. 
Tlie  Geo.   F.  F(j8s  .Mchy.  &  Supply  Co.,  Montreal. 
Pi'Irie,    Ltd..    H.    \\..    ToKjnto.    Ont. 
I'e;ric   of   .Montreal.    Ltd..    H.    W..    .Montreal.   Qne, 
Standarfl    Maehy.  &  Supplies.  Ltd..  .Montreal.    Qua. 
A.    R     Wi)]iam.s    Machy     Co..    Toronto. 

MACHINERY    GUARDS     (SEE    GUARDS) 
MACHINERY   REPAIRS 

Prest-0-Lite   Co.,    Inc..    Toronto.    Ont. 
Sterling   Entnne   Works.    WinnipeK,    Man, 
SiimWini'    Mach.    Co..    W     H      Toronto,    ObL 

MACHINISTS"  SCALES,  SMALL 
TOOLS  AND  SUPPLIKS 

Can.    Fairbanks-.\lorse    Co..    Montreal. 
Frank    H.    ScotI,    .Montreal. 
J,    H.    Williams   A   Co.,    Brooklyn,   N.T. 

MACHINISTS 
Wellani    Motor   &    Machine  Co.,    Welland,    Ont 

MANDRELS 

Can.    Fairbanks-MorH    Co.,    Montreal. 
CleTplan<l    Tyrist   Drill    Co..    Cleveland, 
Hannifin   .Mfg.    Co..   Chicago.    Til. 
A.    B.    Jardine   A    Co.,    Hespeler,    OnL 
Mannfactnrers    Equip.    Co.,    Chicago,    111, 
Monarch    Bra-ss    Mfg.    Co..    Toronto.    OnL 
.Morae  Tiyist   Drill  &  Mch.  Co..  New   Bedford.  Maaa. 
retrie,    Ltd..    H.    W..    Toronto.    OnL 
Pratt    ft    Whitney   Co..    Dtmdas,    OnL 

MARKING    DEVICES 

Pritchard-Andrews   Co,    of    Canada.    Ottawa,    Ont. 
MatThews,   Ja.s.    H..   &    Co..    Pittsburgh,    Pa. 

MARKING   MACHINERY 
Brown.    Boggs    Co..    Hamilton.    OnL 
The  Geo.    F.   Fcfi.s   Mchy.  A   Supply  Co.,  Moatreal. 
Martin    .Machine    Co.,    tlreenflelcl,    .Mans. 
Noble   A    Weatbrook    Mfg.    Co.,    Hartford,   Conn. 
Perrin.    Wm      R. .    Toronto. 

MEASURING  MACHINES 
Pratt    A-    Whitney    Co..    Punda.'.    OnL 

MEASURING   TAPES    AND   RULES 
James   Chestprnian    &   Co.,    Ltd.,    Sheffield,    Bng. 

METALLURGISTS 
Can,    Inspection    A    Te.sting   Lab..    Montreal,   Qaa. 
Toronto  Tes'ine   Laboratory     T.td.,  Toronto, 

METERS,   METAL  TESTING 
Holz.    Herman    A.,    1    Madison   Aye.,    New   York. 

METALS 
Brnyyn's     Copper     &     Brass    Rolling     MilU,     New 
Toronto.    Ont. 

Can.    B     K.    Morton.   Toronto.    Montreal. 
Pom.    Iron   ft   Wrecking  Co,,    Ltd.,   .Montreal,   Qua. 
Standard    ^fachy.  ft  <5,irnilie3.    Ltd..  Montreal,   Qua. 

METERS.   OIL.   WATER 
Bowser   ft    Cn      Toe      3.    F.,   Toronto,    Oat 

MILL   MACHINERY 
Alexander    Fleck     Ltd..    Ottawa. 

MILLING    MACHINES,    AUTOMATIC 
Bilton    Mach.   Tool    Co..    Bridgeport.    Conn. 

1 
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MACLEAN'S for  DECEMBER 

MACLEAN'S  MAGAZINE  GETS  BETTER  ALL  THE  TIME 

Snipers  and  Sniping — by  a  Sniper 
A  SNIPER  is  back  in  Canada — a  star  sniper,  who  has  34  marks  on  his  rifle,  every  mark  mean- 

ing a  German  life.  Most  of  us  know  absolutely  nothing  of  the  work  of  the  sniper,  but  the 

story — a  remarkable  one — is  told  in  the  Christmas  (December)  MACLEAN'S  by  the  champion 
sniper  of  the  Canadian  Expeditionary  Forces.  This  man  was  buried  by  a  shell-explosion,  was 
dug  out  by  two  comrades,  and  has  lived  to  tell  his  wonderful  story,  in  MACLEAN'S.  It's 
worth  15c  to  get  this  story  alone. 

"Politics  From  Within" 
— Leacock,  of  Course 

TRUST  Leacock  to  see  a  chance  for  his  witty  and  humorous 
pen.    He  deals  with  the  humorous  phases  of  electioneering 

in  Canada  in  his  usual  vein. 

Why  Laurier  sent  Troops 
to  South  Africa 

THIS  contribution,  by  Col.  John  Bayne  Maclean,  goes  back- 
ward many  years — to  the  time  of  the  South  African  War 

in  1899-1900.  That  was  when  Canada  first  took  up  arms  for 
the  Empire.  Politics,  of  a  high  order,  was  back  of  the  deci- 

sion to  send  Canadian  troops  to  the  Antipodes.  It  is  "inside" 
history. 

Oppenheim — Allenson — 
McBeth — Mumford 

ALONG  instalment  of  Oppenheim's  absorbing  story,  The 
Pawns  Count,  is  given  in  the  December  MACLEAN'S.  A 

short  story,  by  A.  C.  Allenson  is  seasonable.  Madge  Macbeth 
contributes  a  complete  novelette,  The  Man  Who  Wasn't.  And 
Ethel  Watts  Mumford,  teller  of  delightful  tales,  delicately 
told,  gives  us  the  first  of  a  series  of  short  stories — Love  and 
the  Locksmith. 

The  Usual  Popular  Departments 

THE  Business  Outlook.    The  Nation's  Business,  Women  and 
Their  Work,  and  the  Review  of  Reviews — all  are  present 

in  strong  way  in  the  December  MACLEAN'S. 

At  All  News-Stands 
15c. 

Gadsby's  Story  of  the 
Union  Government 

GADSBY  is  saturated  with  Ottawa  knowledge — much  of  it 
of  the  inside  variety.  He  pokes  about,  talks  with  big  men; 

and  big  men,  and  lesser  ones,  talk  with  Gadsby.  Useful  sort 
of  man,  is  Gadsby.  What  he  hears  and  learns  he  writes  about 
for  MACLEAN'S;  and  in  this  story  of  his  about  the  new 
Union  Government,  he  reveals  the  undercurrents  on  the  move- 

ment that  developed  into  negotiations,  and  which  finally 
resulted  in  a  Union  Government.  Gadsby  adds  interesting 
biographical  information  to  his  brilliant  study. 

Robt.  W.  Service  is  back 

again 
BACK  in  MACLEAN'S,  that  is— in  body,  he  is  still  in  Flan- 

ders— where  the  fighting  grows  uglier  all  the  time. 
Service  has  taken  time  to  write  verse  for  MACLEAN'S.  You 
know  well  the  virility  of  his  style,  and  the  gripping,  human 
character  of  his  verse.  It  is  about  life  and  men  in  the 
trenches  he  writes — about  our  boys  far  from  us.  It  is  worth 
something  to  see  our  boys  as  Service  sees  them.  Read  "The 
Shape  at  the  Wheel"  in  the  December  MACLEAN'S. 

Arthur  Stringer  writes  a 
Beautiful  Christmas  Poem 

STRINGER  is  a  wonderful  man — wonderfully  versatile,  won- 
derfully human.  He  is  a  master  of  the  short-story  and  of 

the  detective  and  mystery  type  of  story;  and  he  can  climb  the 
heights  of  literary  endeavor,  as  he  has  in  this  passing  sweet 
poem — Christmas  Bells  in  War-time.  Your  heart  is  tender 
these  times  of  horrible  slaughter  and  of  heroic  achievement, 

and  you'll  be  grateful  to  Stringer  for  putting  beautifully  your innermost  thoughts  and  feelings. 
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MII.IIM:    ATTAl'HMKNTS 
lircAar    M;ilu^    Macnuit   vo..    llo«U».    Maja 

Brown    4    :iU«rv«    ̂ ff     Co.,    rruvKlran. 
CanaJ*    yacliiuarj    Cor;>.,     O4II.    i>ut. 
CiTiv- :  ;  f:     M,:lm<    UA«.-hin«   Co..    CLuctnoftU. 
1  ..«    yitch.    Co..   CUoIui.l.    OUa. 
h  ^i.-!!      ('a.    Hamltoa.    ^>ut. 
t  Jack**>n.     Ulch. 
1. ,       .,        J  <••■  -li  ■    !::. 

C4Min. 1  l.;rjr.    WU. 
R  .■■■■■-.     Wli. 
N  .-.    >*«    \otk. 

I  1.1. ,    II     \V  .    MiMilrral.    Que. 
*'  .  •  .>..    Dunvtas,    OdL 
Tj        t  V   i        '  \\  O.Mlt.*-k0t.      It   1 

MILLING  MACHINES.  HAND 
Uarvltn^T    llrua..    iDC.   Chioafo.    HI 
I'alteO    8;alM    ilacb.   Tool    Co.    Cmdnnati.    Otila 
I'rmtl    ft     \\  hr.ury    IV  .     Ihm.la..    iin:. 
WhlUc;    iift     Co..    Uartfonl.   Ci^u. 

MILLINi:    .MACHINES.    IIOKIZUNTAL 
AND    VERTICAL 

Backar    Ui'.lvnc    Macbma   To..    IlcaUio.   Uaaa 
Ilrowti    .^    >t»ari»»    Mtt'    Co..    I'roTUlrtica. 
John     Mrrtrani    A    8oo«    Ca.     UuDilaa. 
ClatalaaJ   MilliiK    Uadima   Co..   CJctdaDil.    Ohio. 
Caaaaa    Machmra    Corii.,     italt,    OdL 
Kord-jteilth    Mach.    Co..    Hamlltun.    OnL 
Tti.    i;  .*    K.    K.w.   Mo:»^.   .1  ̂ ^iiiH'ly  Co..  .MonUt«l. 
Koj    Uaohinr    C.v.    Jackaoo,    Mich. 
Oarlock. Walkfr    Machmcrr   Ca,    Toronto,    OnL 
tlooir;    &    tilUin.l.    CorUand.    N.Y. 
llar^hu£p    IttLia.    Inc..    Chica<u,    lU. 
K<-mi^auitii    Mffi.    Co,    MUwaukw,    Wia. 
K.    K.   LfBIoiKl  Macti.  Tool  Co..  ClDOnnaU.  Ohio. 

Nllaa  Urmrnt  I'oaJ   Co.,    New    York. 
rrtn..,     l.'.l  .     H.    W..    ToriMilo.    On!. 
r<lnr  of  .M,«!rr«l.   l.kl..    II.    \V.,   Montrval,   Que. 
Pratt    *    WhI  DFjt   Co..    Uundaa,    OuL 
KiTtraIJa   Uachinrr;    D<n>ot.    Datroit,   Mlih. 
Strptor.    Thr   John    Co.,    Cincinnati,    Ohio. 
CnilKl   S'.atra   .Mach.   Too!   Co..   Cincinnati.    Ohio. 
Whitney   .Mfc    Co..    Hartfor\i.   Conn. 
A.  K.    U  ilham*    Machj.    Co.,   Toronto. 

MILLING   MACHINES.    PLAIN. 
BENCH    AND    INIVEBSAL 

Backer    MilliD<    ilachma    Co.,    Boatoo,    Uaaa. 
Billon  Mach.    Tool    Co.,    BnJcvport,   Conn. 

Brown    A    ShArye    Mffi.    Co.,    i*roTiJ«nc«, 
Cana.)a    MacbiD«rT    Corp.,    tiall.    Ont. 
Cmdnnati    ^Idling    Machina  Co.,    Cincinnati 
FofU-Smith    Mach.    Co.,    Hamilton.    Unt. 
Th^   i;...     F.    h\««   Mcliy.  jc  c^ui'pl.v  Co.,  Montxoal. 
Fox    .Machine    Co.,    Jackaon,    Mich. 
0«r!iX!k-\Valker   Machinrri   Co..    Toronto.    OnL 
Qarrtn   Machine  Co.,    New   York. 
Ooolair   A    EJlun<l,    CorUan.l.    NY. 
Bardinfa   Broa.,    Inc.,    Chicago,    111. 
Haadaj   liachina  Co.,   Torrinston. 

Knopcmi-Ji    .Vlfg.    Co..    Uilwaukee,    Wia. B.  K.  LaBlond  Mach.  Tool  Co,  Cincinnati,  Ohio. 
NUaa-Bamant-rond  Ca.    New   York. 
I>!n...    I.  il       H.    VV..    Toronto.    Ont- 
Pratt   A    niii-ne;  Co..    l>undaa,    OnL 
fiteptoa.    The   John    Co.,    Cincinnati,    Ohio. 
A,    R.    Williams   MacfaT.    Co.,    Torooto. 

MILLING  M.ACHINES.  TROFILE 
Brown    A    Sharpe    Mfg.    Ca,    Prorldeoce. 
Cna.    FairbankaMorea    (X.,    UoDtratl. 
Ytle  Gt^>    K.    F.>»   Mchy.  A  Supply  Co.,  MontreaL 
OAiiock* Walker   Uachinery  Co.,    Toronto,   OnL 
Garrin  Uachine  Co..   Naw  York. 
Petri*.    L.l..    H.    W..    Toronto.    Ont- 
Pr»tt   A    WhitneT  Co..    Dundas,   OnL 
lUferalda   MachinerT    Depot,    Detroit.    Ulch. 

MILLING    TOOLS 
Aikenhead    Hardware    Co.,    Toronto,    Ont. 
Brown   A   Sharp*    Mfg.    Co.,    Proridence. 
Ford-ami;h    Mich.    Co.,    Hamilton.    OnL 

Geoaetr'.c   Tool    Co^   New    Haren.   Cons. 
Krmpanith   Mfg.    Co.,    MDwaukee,    Wia. 
Tahor   Mfg.   Co.   Philadelphia,   Pa, 

MINE  CARS 
Can.    Fairbanka-Mone    Ca,    Montreal, 
CtiBBlngB  A  Son,  J.   W.,   New  Qlaignrw,   Canada, 
Tenekea    Mach.    Co.,    Sherbrooke.    Qua. 
alacEinnon,    Holmea   Co.,    dherbrooka. 
llanh   A    Henthom.    BelleTlUe,    OnL 
Modern    Tool    Co.,    Erie,    Pa- 

Prmrt   A    Whi-ne7   Co.,    Dundas.    OnL Sheldons.    Ltd.,    Gait.    OnL 
MINING  MACHINERY 

Can.    Falrbanks^Mone    Co.,    Uontreal. 
CleTeland  Pneumatic  Tool  Co.   of  Canada.  Toronto 
Jenckea    Mach.    Co..    Sherbrooke,    Que. 
!',:ne.    L-.l.    H.    W..    Toronto.    Ont. 
Petrie  of   Montreal.   Ltd..    H.   W..    Montreal.   Que. 
A.    R.    wniianu   Machj.    Co.,   Toronto. 

MITTENS 
Hickory   8te*l.<?rip   Glorre  Co..    Chicago,    ni. 

MORTISING    MACHINES 
Cana.1a    Machinery    Corp..     Gait.    OnL 
Oarlock. Walker   Machinery   Co..   Toronto.   OnL 
New    Britain    Mach.    Co.,    New   Britain,    Conn, 

MOTORS,   ELECTRIC 
Can.    Falrbanka-Morse   Co.,    Montreal, 
Elm   C'lfing   O-n    Co..    Toronto,    Ont. 
Oarlock-Walker    Machinery    Co..    Toronto.    OnL 
Lancashire   Dynamo  4    Motor  Co.,   Ltd..  Toronto. 
Petrie  of   Montreal.   Ltd..    H.    W.,    Montreal.   Que. 
A.    R.    WilliaiTi"   MachT     Co..   Toronto. 

MOTORS.     PNEUMATIC 
Clereland  Pnetunaric  Tool  Co.  of  Canada.  Toronto. 
Garlork-Walker    Machinerr    Co..    Toronto,    OnL 

MI'LTIPLE   INDEX   CENTRES 
Oarr^n    Machine   f^o-     V»w   York. 

MUNITION  MACHINERY 
Peril'   of  MrintrEal,   Ltd.,   H.   W.,  Montreal,  Que. 

MUNTZ   METAL 
DmniT^icn   Central   Drawing  Office,    McGill    Bldg., 

M^Etresl.     0"€. 
NAIL    MACHINERY 

9TeeTx7  A  Hartley,  Inc.,  Worceatar,  Uaaa. 

NAME    PLATES,    BRONZE.    ETCHED 

AND    8TA.MI'K1> 
klalliiaoa.   Jaa.    11,.    A    Co.,    I'l'.l^uigh.   I'a. 
^iiuiia(\l  Auaiawa    Co.,    ULlAWa.    CAD. 

NICKEL   SILVER 

llu.1.11  .     CpiHT     .V      llMv.     U.Jling     .MllU.     N..V. 
T.i.i.l...    ihiU 

NIPPLE   HOLDERS 

Carlia   A    i'linu    Co..    UrUlgelHirt,    Conn. 
NIPI-I.K    THREADING    MACHINES 

John    II     Hall    A    Sum.    1.1.1. ,    llrant/oid,    OuL 
l.ai»lia   Mai'liuir   Co.,    \V  a>noKl>oru.    i'a. nitk()(;kn 
t'arler   V\  cKliug  Ca.  Toronto,  OnL 
L'Air  Liiiuldr  8ocla(y.  .Montreal,  Toronto, NOSE   SOCKETS 

Jai.    .\t.-K4>    i\K.    riltj»lnirvh,    I'a. 
NUTS,   SEMI-FINISH    AND    FINISHED 

Cana.iiau    U     K.    Morton,    Toronto.    .Montreal. 
Ualt    .Maduna  Mcrew   C.i  ,   tiall,    tint. 
National  ACH*    i'o.,    Cleveland,    Ohio. 
Wllkiii-.  1.    ,V     K..ni|i.i.v    ll.inultoli.    Out. 

NUT  BURRING  MACHINES 
.Nailonal    .Marhy.    Co.,   TiUm,   O. 

I'llii.    ..(    .\l   lUual.    1.1.1. .    II.    \V.,   .Montreal,  Qui'. 
NUT  MACHINES  (HOTI 

.National    .Machy.    Co.,   Tiffin,  O. 
I'lirl,.  ..(    .M.iiiiuiil.    1.1.1..    II.    W.,   .Montrval,  Quo, 

NUT   PACING   AND    BOLT  SHAVING 
MACHINES 

tlarrin    .Machine  Co..   New   York. 
.Naiuuial    Machy.   Co.,   Tiffin,    O. 

Victor  Tool  Co.,   Waynesboro,   X*a. <UT   TAPPERS 
John    Bertna    A    Sons    Ca.    Dundas. 
Cana.la    Machinery    Corti,.    GaU,    OnL 
Gamn   Machine  Co..   New  York. 

Ore«nflald  Tap  A  Hie  t'orp..   Greenfield,  Maaa. Hall.   J.    H  .   A    Son,    Brantioid,    OnL 
A.    It.   Japline  A   Co.,   lleapeler, 
l.amtiA    .Machine    Co.,    Wayneatwio,    Pa. 
Nallonal    Machy.    Co,.  Tiffin.  O. 
IV'lrii.  .if   M.inlr.-.nl.   Lt.l..    II.    W.,   Montreal,   Que. 

OIL.    DRAWING 
Elm   Cutting  Oil  Co..   Toronto,  OnL 

OIL    SEPARATORS 
Can.    KaiibatikS'Morae    Co.,    Montreal. 
Shcldonn,    Ltd.,    Gait,    OnL 
Smart. Turner  Machine  Co..  The,  Hamilton. 

OIL   STONES 
Aikenhead    Hardware   Co.,    Toronto,    Ont, 
CartHinin<lum    Co.,    Niagara    Falls,    N.Y. 
Nortiin    Co..    Worcester.    Ma.ss. 

OIL   STORAGE   SYSTEMS 
Itow.cr   *    Co  ,    Inc..    S.    F. .    Toronto.    OnL 

OSCILLATING   VALVE   GRINDERS 

(PNEUMATIC) 
Clereland   Pneumatic  Tool  Co.  of  Canada.  Toronto 

OVENS    FOR    BAKING.    BLUING.    DRYING, 
ENAMELING,    JAPANNING    AND 
LACQUERING 

Brantford    Oren    A    Back    Co.,    Brantfoid,    OnL 
Oven   tkjulpment  A   Mfg.  Co.,   New  Haven,   Conn. 
Whiting   Foundry    Equipment  Co.,   Harrey,    111, 

OVEN   TRUCKS.  STEEL 
Br»ntford    Oren    A    Rack    Co.,    Brantford.    OnL 
MacKinnon,    Holmes  &   Co.,   Sherbrooke,   Que. 
Oren    Equipment   4    Mfg.    Co..    New   Haven.   Conn. 
Whiting   Founiirv    Equipment  Co.,    Harrey,    111. 

OVENS    FOR    DRYING.    TEMPER    AND 
UNDER    TRUCKS  M 

Brantford    Oren    A    Rack    C~,    Brantford,    OnL Oven   Equipment  A   .Mfg.   Co..   New   Haven.   Conn. 
OXY-ACETYLENE   WELDING   AND 
CUTTING 

Can.   Welding  Works.   Montreal,  Qua. 
Carter    Welding   Co.,    Toronto.    OnL 
Presto-Lite   Co.,    Inc.,   Toronto.    OnL 
S*.    Lawrence    Welding   Co.,    .Montreal.   Que. 

OXY-ACETYLENE  WELDING  AND 
CUTTING   PLANT 

Carter   Welding   Co..    Toronto.    OnL 

L'Air    Liqiiide    Society,    Montreal,    Toronto. 
Pre«f-0-Life   Co..    Inc..    Toronto.   OnL 

OXYGEN    (SEE   ACETYLENE) 

L'Air    Liqiiide    Sncietv.    Montreal.    Que. 
PACKINGS.    ASBESTOS 

Bennett.   W.   P.,   51    Montford  St.,   Montreal,  Que. 
Cleveland    Wire   Spring  Co.,   Cleveland. 
New  Britain  Mach.  Co..  New  Britain.  Conn. 

PACKINGS.  LEATHER,  HYDRAULICS, 

ETC. 
Graton   &   Knight   Mfg.   Co..    Worcester,   Maaa. 
William    R.    Perrin.   Ltd..    Toronto, 
Pf.lrip.    I/d  .    n.    W.,    Toronto.    Ont 

PAPER  MILL   MACHINERY 

Bertrams,   Ltd..    Edinburgh,   Scotland. 
MacKinnon.    Holmes   &    Co..    Sherbrooke,    Que. 
Sturtevant  Co..   B.   P..  Oalt.  Ont. 

PATTFRN  SHOP  EOUIPM="NT Canada    Machinery    Corp.,    Gait,    OnL 
Fni    ̂ fachine    Co..    Jaclwon.    Mich. 
Garlock-Wallcer    \fachinery    Co.,    Toronto.    OnL 

PATENT    SOLICITORS 
B'ldden.    Hanhnry.    A.,    Montreal. 
Fetherstnnhnngh   &   Co..    Ottawa. 
Marinn   &   Marion.   Montreal. 
Ri.lr.ur   A    Maybee.   Toronto, 

PATTERNS Winnipeg    Gear   4   F.ntrr.    Co..    Winnipeg,    Man. 
PFPPOUiTrn    M^^TAT  S     AND 
ORNAMENTAL    IRON    GOODS 
Canada  Wire  A  Iron  Goods  Co.,  Hamilton. 

PIG  IRON 
Hanna    *   Co..   M.    A..   Cleveland.   O. 
.qtppl   To.    nf  Canada.   Ltd,     TTamnton.   OnL 

Pipr  riiT-riNG  AND  THREADING 

MACHINES Bntterfleld   4   Co..    Bock   Island.    Que. 
Pan     FairhanVo-Moree    Co.      Montreal. 
Curtis   A    Curfia    Co..    Bridgeport.   Conn. 
Poss    »    TTill    Machv     On..    Montreal. 
Fox   Machine  Co.,  Jackson,   Mich. 

Oarlock-Walker   Machinery   Co..    Tonmlo,    OnL 
taaivm    ,Maclltue    Lu.,    .Sen     k  urk. 
Juliii    It.    Hail    A    dutiA,    tlruitiord. 
A.    11,    Jardiue   A    to.,    lleapiilei,    OnL 
Lan.lia    .Machine   t'u,,    \N  ayuutfboru.    Pa. 
K.     M.dMugall    Co.,    tialt. 

I'.liu  ,     l„.l,,     II,     \\..     T„[,iiiln.     Out 
Wells    llroa.    Co,    of    Canada,    Ualt,    OaL 
\Mlliama   Tool   Co.,    Erie,    Pa. 

A,    It.    Willinraa    Machy.    I'u,.   Turonta. PIPE    RIVETED   STEEL 

The    Ji'U0ki«    .Mach.    Co. .  Ltd.  .Sherbrooka,    Qu*. 
T.iuiiil.i    Iron    Uurk«,    l.t<l.,    Toniuto. 

PIPE   CU'lTEKS,    ROLLING 
Curtis    A    CurtlH   Co..    Hrldgeport,    Conn. 
John   11.    Hall   A   Sona,    Ltd.,    llraiilfunl.   OnL 
Ctrl.,   nl    Moutn-ai.    Ltd.,    11.    \V.,    Moulre^,  Que. 
WeIN    llro«.    Co.    of    Canada,    Oalt,    OmL 

PLANER   JACKS 

Annalroug   Bros.    Tool   Co.,   Chicago, 
PLANERS.  STANDARD  AND  ROTARY 
Jubu   Itenram  A  8ona  Co.,   Uundaa. 
Canada    Machinery    Con>..     tialt,     OnL 
Can.    Fairbanks. .Morse  Co.,    Montreal, 
The  li.'o,    F.    Fi»v.   M.liN.  .<:   Supiils  Co.,  Montreal. 
QarrlniT,    llobt..   A   Son,    Montreal. 
tiarUx'k  \\'alker    .Machinery    Co.,    Toronta,    OnL 
Oarvin    .Machine    Cf      New    York. 

Hamilton    .MacUiQ.,    i'ool    Co.,    Ilamlllon,    Ohio. 
Morton    Mfg.    Co.,    Muskegon    lU-lgUta,    Mich. 
Nlles.Bement-I'ond   Co.,    New    York. 
I'llriu  of   .Mi.iiliviil.    Lt/l..    11.    W,.    .Montreal.   Que. 
I',  trii..    Ltd,.    H.    W.,    Toronto,    CJnt. 
Whltcomb.Ulals.lell    Mach.    Tool    Co.,    Worveatai, 

Maaa. 
PLANING   AND  SHAPING  MACHINERY 
Canada    .Machinery    Corp.,     Oalt.    OuL 
Can.    Fairbank.s-.Moiae   Co.,    Montr.al. 
TIr.   11....    F.    F.i*    .Mcli.v.   .li   .Supply  Co.,  MoiitiwJ. 
Oarlock-Walker    Machinery   Co..    Toronto,   OnL 
Garvin   .Machine   Co.,    New   York. 
Hamilton   Machine   Tool   Co.,    Hamilton.   Ohio. 
NilesBement-Pond    Co.,    New    York. 
Petrie.    Ltd.,    11.    W..    Toronto.    Out, 
P.liii.   of    .Montniil.    Ltd..    11.    W.,    .Montreal.  Que. 
Riverside    .Machinery    Depot,    iJetrolt,    Mich. 
Steptoe.  The  John   Co..    Cincinnati.   Ohl* 
A.    R.    Williams    Machy.    Co.,   Toronto. 

PLANING    MILL    EXHAUSTERS 
Can.    Blower   &    Forge   Co.,    Kitchener,    OaL 
Sheldons,    Ltd..    Oalt.    OnL 
NilesBemcnt-Pond   Co.,    New    York. PLIERS 

Aikenhead    Hanlware   Co.,    Toronto. 
Cana.lian   Billing^  4  Spencer,   Ltd.,  Wetland. 
I'.ck.    Stnw    .S:    Wilcox    Co.,    Soulliington,    Oonn. 

PRESSES.    ARBOR 

Atlas   i'rees  Co.,    Kalamazoo,   Mich. 
Hannifin   Mfg.   Co..    Chicago.    111. 
Metalwood   .Mfg.    Co..    Detroit.   Mich. 

PRESSES,    BROACHING.    FORGING 
AND   FLANGING 

AUas   i'ress   Co.,    Kalamazoo,   Mich. 
E.    W.    Blisa  Co.,    Brooklyn,    N.Y, 
Ferracute   Machine   Co.,    Bridgeton,   N,J, 
Metalwood  Mfg.  Co.,   Detroit,   Mich, 
Toledo  .Machine  A   Tool   Co..  Toledo. 

PRESSES.    CAM.   TOGGLE.    EYELET 
Baird    Maciiine   Co.,    Bridgeport,    Conn. 
Bliss  Co..    E.    W..   Brooklyn,    N.Y. 
Consolidatci    Press    Co..    Hastings,    Mlok. 
Toledo   Machine  A  Tool  Co.,  Toledo. 

PRESSES  FOR  SHELLS 
Atlas    Press    Co.,    Kalamazoo,    Mich. 
Blisa   Co.,    E,    W,,   Brooklyn,    N.Y. 
Chariea    F.     Elmes    EIng.     Works,    Chieaga. 
Ferracute   Machine   Co.,    Bridgeton,    N.J, 
The  Geo.    F.    Fom   Mchy.  A   Su;>ply  Co.,  Montnal. 
Oarlock-Walker   Machinery   Co.,    Toronto,    0«L 
Metalwood    Mfg.    Co.,    Detroit,    Mich. 

William    R.    Perrin,    Ltd.,    "Toronto. 
Petrie,    Ltd..    H.    W..    Toronto.    Ont. 
Petrie   of   .Montreal.    Ltd..    H.    W..   .Montreal,  Que- 
West   Tire   Setter  Co..    Rochester.   N.Y. 

PRESSES,    FILTER 
William    R.    Perrin.    Ltd.,   Toronto. 

PRESSES,    DROP    AND    FORGING 
W.    H.    Banfield    4    Son     Toronto. 
E.    W.    Bli.'is  Co..    Brooklyn,    N.Y. 
Brown,    Bogga   Co.,    Ltd,,    Hamilton,    Canada. 
Charies    F,     Elmes    Eng.    Works,    Chlcag*. 
Can.    Fairbanks-Morse  Co.,   Montreal, 
Erie   Foundry  Co.,   Erie,    Pa. 
Niles-Bement-Pond    Co.,    New    York. 
William    R.    Perrin.    Ltd..    Toronto. 
Petrie.    Ltd.,    H.    W.,    Toronto.    Ont. 
Petrie  of   Montreal.   Ltd.,    H.    W.,    .Montreal,   Que. 
Toledo  Machine  4  Tool  Co.,  Toledo. 

PRESSES,   HYDRAULIC 
John   Bertram  A  Sons  Co.,  Dundaa. 
Charics    F.     Elmes    Eng.    Works,    Chicags, 
Metalwoo.1    Mf|5.    Co..    Detroit,    -Mich. 
Niles-Betnent-Pond    Co.,    New    York. 
William    R,    Perrin.    Ltd,.    Toronto. 
Standard    .Machy.  4  Supplies,    Ltd.,    Montr«al,  Qua. 
Petrie.    Ltd,.    H.    W..    Toronto.    Ont. 
Petrie   of   Montreal.   Ltd.,    H.    W. .    Montreal,   Que. 
Toledo  Machine  4  Tool  Co..  Toledo. 
West   Tire   Setter  Co..    Rocheater,   N.Y. 
A.    R.    Williams   Machy.    Co.,   Toronto. 

PRESSES,  POWER 
Baird    Machine    Co..    Bridgeport.    Conn. 
E.    W.    Bliss  Co..    Brooklyn.    N.V. 
Brown,    Bogps    Co.,    Ltd.,    Fimilton, 
Canada    Machinery    Corp.,    Gait,    OnL 
Can.     Fairbanks-Morse    Co..     Montreal. 
Consolidated    Press    Co.,    Hastings,    MIcH. 
Charles    F.    Elmes    Eng.    Work-s,    Chicago. 
Ferracutp    Machine    Co..    Rridtretnn.     N  J. 
Garlock-Walker   Machinery   Co..    Toronta,    OnL 
William    R.    Perrin.    Ltd..    Toronto. 
Petrie.    Ltd.,    H.    W..    Toronto,    Ont. 
Petrie  of   Montreal,   Ltd..    H.    W,.    .Montreal.  Que. 
Riverside  Machinery   Depot.   Detroit,   Mle^ 
Toledo  Machine  A   Tool  Co.,  Toledo. 
A.    R.    Williama   Machy.    Co.,   Toronto. 
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Annealing  and 
Tempering 

Furnaces   installed 

in  the  plant  of  the 
Canadian  Vickers, 

Limited,  Montreal. 

ik 

Mecol" 
The  installation  of  "Mecol"  furnaces  shown  here  is  but  one 
instance  where  a  quality  furnace  was  chosen  to  give 
maximum  production.  The  furnace  you  may  require  is  the 
one  we  desire  to  give  you  complete  and  full  information 
about.     Write  us. 

Mechanical  Engineering  Co. 
Limited 

THREE  RIVERS  QUE.  CANADA 

The  Right  Furnace  For 
Every  Purpose 

TYPE  C-2 

THE  types  sliowii  are  only  two  of  over  one 
huiuhx'd  types  and  sizes  of  Gilbert  & 

Barker  Furnaces — a  furnace  for  every  pur- 

pose. G.  &  B.  Furnaces  are  built  right.  Their 
construction  and  design  have  been  per- 

fected by  our  half  century  of  experi- ence. 

We   offer   3'(iu   the   benefit   of 
this  ex])erience  and  thorough 
IjiKiwledge    of    modern    heat- 
treating  methods  through  our 
engineering  department.    The 
service  is  free.     Put  your 
problems  \x\)  to  ;;s. 
■Tu«t  now  we  are  making  prompt 
deliver}'  of  these  two  types  and 
many    others.      Send    for   Stock 

List -24. 

Gilbert  &  Barker  Mfg.  Co. 
West  Springfield, 

Mass. 
Canadian  Agents  : 

James  DeVon,  227  Davenport  Road,  Toronto,  Ont.         Williams  &  Wilson,  Montreal,  Que. 
TYPE  C-15 

//   any   advertisement   interests   yo2i,    tear  it    out    now   and  place  with  letters  to  be  answered. 



9S CAN  A  n  1  A  N     M  A  C  II  1  N  E  R  Y Volume  XVIU. 

FBWMIM.  BAUNG 
wmtlB   R.   Prmn.   L4d  .  Toraato. 

PBK93BS.   PNEirMATIC 
Meutvn.l   Mf(.    ('.<  .    lirlrolt.    UIrk 

PKCSSKS.  81-RINU  FOOT 
BUM    (.V.     C     W  .     Ilrtwklm.    NY 
Btowq.    IU«K1   it   Ca  ,    HamlUoo.   Oot. 
CtluolKIXol     I'rru    Co..     Itcullno.     Ulotl. 
■nslolo    Un-hlne   Jk    Tool  Co..   TulcJo. 

PRKSSKS.    SCRKW 
(UniM.    XV      K.    *    John.    Co.    IlocWonl,    IlL 
HIUi    fa.     K      W  .     Ilruoklrn.     N.Y 
KrrrvctiU    Ma.-h.    Co..    llrKlirvtoa,    N  J 
wiv:im    II.    I'rrrln.   IJtt.  Torwto. 

rK(-i>IS      IKIMMING 
r.     w  .    liTOotljn.    S.T. 

I'm.!    Co  .     llutlDCi,     Mich. 
Co.      En»     !•». 

ifh    Co.    llrtiUrton.    N.J. 
l!  US 

iv.^  .X    Socu.    \Vm.,    Owni  8ounJ,    Oot. 
I'ULi.KtS 

Amec.um    I'ullty    Co.    l'hll».lfli.hl«. 
tuml    Mftchin»    Co..     nrUlfitwrt.    Conn. 
[l«rnftr\l    ImliiatrlAl    Co..    Fortlrnlllr.    IJnr 
Uno»n    X    Sturi<r    .Mt»     Co^.    rroTMciicr.    H.I 
C»n.    II00.I   lUncrr  It  Cpll    Oo..   AlriiuiJrIl.  Out. 
Can.    f'«irt>&nk»^Mon«    Co..    MoaLrval. 
Oonlnion    Mtch.T.    Co..   Toronto,   l>nt. 
"ntr    Jriickra    ilich.    Co..    LlJ  .    Shrrtrookr.    Qiif. 
Wm.    Kmnr^ty   A    Son*.    Lul..   Owpo    Sounil.   Ont. 
tVlnr     I.M  ,    II.    W..    Toronto.    OnL 

IMn,.   ,i(    .\l,«itwil,    u,|.,    H.    w  .   .MonliTkl.   Qur. 
I'nmiTr   t*ltj;ch   A    I'uIIrT    Works.    I.ul..    Toronia 
Slan.l>i\]   Uieh;.  &  S'lppllM.   I.M..    Montrtkl.   Que. 
Th*    Smtrt.Twmer   jktacii.    Co..    llunillon. 
A      K     Wilhxms    .Michy.    Ca.    Toronto. 

Pl'I.I.EYS.  FRICTION  CLUTCH 
\mrnc*n    I'ullfj    Co.    PhiUtlclphlA. 
tUir\I     .Michtnr    Co.     BritUrtwrt,    Conn. 
B«mtr\l   lodustrlal  Co.,   A..   Fortlerrille,  Que. 
IVtnr.    1.1.1..    11.    VV..    Toronto.    Ont. 
r,  Hi,    ,rf    .\I,uitr<-«l.    l.t.l..    II.    \V..   .MonlivjU.   Qn. 
TiwiUTe  Cliixh   Jb    rullry   Works.    Ltd..   Toronto. 
J  ■■••  .    *     i;i.\-v,.,     M,.iiln'il. 

PULLEY   MACHINERY. 
DRILLING    AND   TAPPING 

Oin.     K«irt>Ank4<\l0T^    Co..    Montreal. 
Cmnnntti    riillcy    .Machf.    Co..    Clncinnali,    Ohio. 
WpU*  Hn-«i    of   i'jin«.U     0«li.   OnL 

PILP    MILL    MACHINERY 
C*ii.    Itark.  r   t\»..   .^solt    St,,    M.^ric,   Ont. 

PUMPS.   AIR 

llif    JrnokBS    .Mtch.    Co..    Ltd..    Sberbrooke,    Que. 
."^mirt  Tiimfr    .Mach.    Co..    Hamilton 

PUMPS.   CENTRIFUGAL 
Bowser   &    Co..    'nc.    S.    F..    Toronto.    Ont 
Can.    Blonr  &   Font  Co..    Kitclini«r.   Ont 

i"in.     lnst'r»on-Kan<t    Co..    ̂ lootrral.    Que. Tctne.    Ltd..    H.    W..   Toronto.    Out 
PratI   It   Whitner   Ca,    Dundas.    Oot 
Shddons.   Ltd..  Oalt  Ont 
^mart-Tiimer  Mach.   Co..    Hamilton. 
SturteTant  Co..    B.    P..   Gait.   Ont 

PUMPS.  FUEL  OIL 
BpwTier  &   Co..    Inc.   9.    P..   Toronto.    Ont 
Tnhfm    Tump  Co..    Rockford.    111. 

PU.MPS.   HIGH    PRESSURE 
Blake    Pump   Ic    Condenaer   Co.,    Fitchburg.    .Mass. 
Cha.-Iea    F.    Klmn    Bng.    Worki,   Chicago. 
William    R.    Perrin.   Ltd..   Toronto. 
SmartTumer   Mach.   Co..    Hamilton. 

PUMPS.   ALL   KINDS 
Blake    Pump   &    Conden^r    Cc.     Fitchburg.    .Mass. 
Can.    Blower  &   Forge  Co..    Kitchener.   Ont 
Chartea    F.    Elmed    Eng.    Works.    Chicago. 
William    B.    Perrin.    Ltd..    Toronto. 
ran,-.    I.l.i..    H.    W..    Toronto.    Ont 
Smart  Tumor    Mach.    Co..    Hamilton. 
.\-    R.    Williams    Machy.    Co.,   Toronto. 

PUMPS.    HYDRAULIC 
Blake    Pump   &   Conlenser  Co..    Fitchburg.    Mass. 
Charies   F.    Elmes    Eng.    Works.    Chicago. 
MeUlwood   Mfg.    Co..    Detroit,    Mich. 
Smart-Tunicr   Mach.    Co..    Hamilton. 
WUliam    R.    Perrin.    Ltd..    Toronto. 

PUMPS.   LUBRICANT.  OIL 
Bellevne  ItKlu^trial   Furnace  Co.,   Detroit.   Mich. 
BowFer  &    Co..    Inc.    8.    F..   Toronto.    Ont 
Boper.  C   F..  Co..  Hopedale.  Mass. 
Trmhero   Pnmp  Co..   Rockfoiti.   ni. 

PUMP   LEATHERS 
Can.    B.    K.    Morton.   Toronto,   Montreal. 
Graton   ft    Kuigfat    Jltg.    Co..   Worcester.    Masa 

PUMPS.    ROTARY.    POWER    DRIVEN 
Bowser  A   Ca,    Inc,   S.    F.,   Toronto,    Ont 
Trahem    Pump   Co.,    Rockford.    111. 

PUNCHES    AND    DIES 
W.    H.    Banfleld   4    Sons.   Toronto. 
E.    W.    ElLsa   Co..    Brooklyn.    N.T. 
Brown,    Bog0   Co..    Ltd..    Hamilton,    Canada. 
Can.    Blower   &    Forge   Co..    Kitchener,    Ont 
Ferracute    ^lach.    Co..    Bridgeton.    N.J. 
Can.    Fairbanks-ilorse    Co..    Montreal 
Gatrlner.    Robt.  A   Son.    Montreal. 
A.    B.   Jarrline   &  Co..   Hespeler,   Ont 
MuUiner-Enlund    Tool    Co..    Syracuse.    N.Y. 
Petri*.    Ltd..    H.    W..    Toronto.    Ont 
Peine  of  Montreal.   Ltd..    H.    W..   Montreal.  Que. 
Pratt  *  Whitney  Co..   Dundas.   Ont 
Toledo   Machine  &  Tool   Co.,   Toledo,   O. 

PUNCHES.    POWER 
John    Bertram   Sc   Sons  Co..    Dundaa. 
E.    W.    Bliss   Co..    Brooklyn.    N.Y. 
Brown.    Boggs   Co..    Ltd..    Hamilton.    Canada. 
Canada    Machinery   Corp..    Gait.    Ont 
Cflnsohdated    Prefts   Co.,    Hastings,   Mich. 
Ferracute    Mach.    Co.,     BridgeTon,    N.J. 
Nilw-Rpment-rnnd    Co..    New    York. 

PUNCHING  MACHINES,  HORIZONTAL 
Bertranw.    Ltd..    Edinbniyh.    Scotland. 
John   Bertram  &   Sons  Co..   Dundaa. 
Canada   Machinery  Corp.,    Oalt.    Ont 
C    W.    Bliss   Ca.    Brooklyn.    N.Y. 
Flown.    BogCT    Co..    Ltd.,    Hamilton.    Canada. 
NUaa-Bament-Pond  Co.,  Hmw  York. 

i'_-- 

W.    A.    Whllo.y    U(i     Co..    ILockfoiv],    III. 
PURIFYING    AND    SOFTENING 
API-AKATUS 

*«H.    *    (too.    Co.    Wm     B.    Plltahurfb.    Pa. PYKO.MKTKKS 

llrlleTue    Indtulrlal    PuniaM   Co..    Detroit.    Mich. 
Can.    Ilixklun.    Ltd..   Walkerrlllr,    Out 
lloli.    Ilrmian    A.,    1    Madiaon    Are,,    .New    York 
.•thore    Instninient    «    .Mfj     Co.    .New    York   City. II     E.   .Itrreter.    .New    llirkt   llMg  .    Montreal.   Que 
Taylor    Iniliunient   Co..    Uochraier.    N.Y. 
Thwing    Inxtnitoent   Co..    I'litladelnhta     Pa 

qUARTKHING    MACHINES 
John    llrrtrmm   It    Sons   Co  .    l>iindaa 
.Nllne  Itrlnrtit  Pond    <'o..    New    York 

RAILING.   IKON  AND   BRASS 

(8KE   (.'IIAKDSI 
KAIL    IIKNDKKS 

.Nil™  l<rmrnt.|'ond    Co  .    New    York 
RAILROAD    TOOLS 

<'an.     l''«irtianks..Morae    Co..    Montreal. 
Curomlni  4    Son.  J.    W..   New  Ulaigow,  Canada. 
iNllro  llemenl-l'ond    Co.,    New    York. 

KAILS.    STKKL 

Ciimmlns  A   Son.  J.    W,,   New  Glasgow.  Canada. KATCIIKTS 

Krynt.m.-    Mfg      Co..     Buffalo.    NY. 
RAW     IIIDK    PINIONS    (SKE    (JKARS) 
KFA.MKR    FLUTING    MACHINES 

liartin    .Machine   Co.,    New    York. 
KKAMEKS,    ADJUUSTABLE 

Can.     I'airliauki>-.Mor<e    Co..    .Montreal. 
Clereland    Twist    Drill    Co..    CleTeland. 
Mon«-  Titist   llHIl  A  .\lch,  Co..  Now    Itodfonl,  .Mass 
Osboni    tCanadal.    Ltd..    Saml,    .Montreal,    Que. 
Pratt    A     Whitney    Co.,     Dundnn,    Ont 
Stsndarl  .Machy,  A  Supplies,  Ltd.,  -Montreal,  Que 
H.    E.   Stn-eter,   Now   Birks   Bldg.,   Montreal,   Que VNhllnian  &   Barnes  .Mfg.  Co..  St.  Calhartnes    Ont 

REAMERS.    BRIDGE,    E.\PANDING 
AND    HIGH    SPEED 

Aikonhoad    llanlware   Co.,    Toronto. 
Bultorflcld    &    Co..    Ilock    Island.    Que. 
Can.    Fairbanks. .Morse    Co..     Montreal. 
Clark    Equipment   Co..    Budinnnn,    .Mich, 
Cleroland    Twist    Drill    Co.,    Cleveland 
Illinois    Tool    Works,    Chicago,    111. 
Morse  TnUt   Drill  A  .Mch    Co.,  New   Bedford,  Maaa. 
M.  Kenna    Brothers,    Plttrtiirgh,    Pa. 
Osbom    (Canada).    Ltd..    Saml.    ilontreal.    Que 
Pratt    A    WbilnoT  Co.,    Dundas.    Ont. 

REAMERS.    PIPE.   CYLINDER 
AND    LOCOMOTIVE 

Butterfleld    A    Co..    Rock    Island.    Que. 
Can.    Fairbnnks-Morse    Co..    Montreal. 
Cleieland    Twist    Drill    Co..    Oeveland. 
.Morse  Tivist  Drill  A  .Mch.  Co..  New    Bedford.  .Mass 
IVtrie.    Ltd..     H.    W.,    Toronto.    Ont. 
Pratt    A    Whitney    Co.,    Dundas.    Ont 

REAMERS.    STEKI.   TAPER 
AND   SELF-FEEDING 

Butterfleld   A    Co..    Rock    Island.    Que. 
Can.    Fairbanks-Morse    Co..    Montreal. 
Clark    Equipment    Co..     Buchanan.    .Mich. 
Cleieland    Twist    Drill    Co..    Cleveland. 
Illinois    Tool     Works,    Chioago.     III. 
A.    B.   Jardine  A   Co..    Hespeler.    Ont 
Mor5e  Twist  Drill  A  Mch.  Co..  New    Bedford    .Ma.s« 
Pi-trie,    Ltd  .    TI.    W..    Toronto.    Ont. 
Pratt    A    Whitney    Co..     Dundas.    Ont 

REAMING   MACHINES.   PNEUMATIC 
(^evel.nnd    Pneumstic    Co.    of    Canada.    Toronto 
f^arlock-Wnlker    Nfaohlnerr    Co..    Toronto     Ont 

RECORDING    INSTRUMENTS 
Bristol    Co.,     Waterhury,    Conn. 
Tsvlor  Tn«tmment  Co,.    Rochester     NT. 

REGULATORS.    PRESSURE. 
TEMPERATURE 

Cnn.     Fairbanks-Morse    Co..     Montreal. 
T.ivlnr    Insfniment    Co..    Bocheater.    N.Y. 

RFSPIRATORS 

Strnuc,    KonnnM    A    Nutt   Co..    Cleveland.    Ohio. 
RIVET  MACHINES 

Bilton     Msch.     Tool    Co..     Bridgeport.    Conn. 
Can.    Blower    &    Forge    Co..    Kitchener.    <»nt 
Oranf    Mfg.    &    Machine  Co..   Bridgeport.   Conn. 
Nfltinnal     Mscbinprv     Co        Tiffin      O 

RIVETS.   TUBULAR.   BIFURCATED 
Psrmenter   A    Bulloch    Co..    Gananoqne. 
Mtpcl    Co.    of   Canndn.    T.td  .    TTamilton      Out 

RIVETS.    IRON.    COPPER    AND    BRASS 
Aikonhead     Hardware    Co..     Toronto.     Ont 
Parmenter  A    Bolloob   Co..   Oansnoque. 
<!V»1    Co     of    Canada.    Ltd..    Hamilton.    Ot 

RIVETFRS.    PNFUM4TIC.    HYDRAULIC 
HAMMER.    COMPRESSION 

Can.     Fairbank-s-Morse    Co.,     Montreal. 
Can.     Ingprcoll-Band    Co.,     Mnntrpal 
Cleveland  Pneumatic  Tool  Co.   of  Canada,  Toronto 
Carloek-Walker    Macbinerv    Co..    Toronto.    Ont. 
Tndeppudent    Pneumatic    Tool    Co,,    Chicago     111 
Niles-Bement-Pond     Co..     New     York 
P^l-ir.      T  tri        TI      W        Toronto     Ont 

RTVFTTNG    MACHINES.    ELASTIC 
ROTARY   BLOW 

Crant    Mfe,    A    Machine    Co.    Bridgeport.    Conn 
Hieb-.9peed    Hammer   Co..    Rochester.    NY 
F,    R     Shi.^er  Co..   New  Haven,    Conn. 

ROLLER  CHAINS 
.Inncs     A     r;iii  =  .cn,      Montrnal. 

ROLLS.    BENDING    AND    STRAIGHTENING 
John    Bertram    A    Sons    Co..    Dundas 
Brown.    Boetrs    Co.,    Ltd..    Hamilton.    Canada, 
Canada     Machinery    Corp..    fTalt.    Ont. 
Niles-Bement-Pond     Co..     New    York 
Tol>.do    Maci,.-nr   f-    Tool    Co..    Toledo.    O 

ROLLS.    CRUSHING 
The  Jenekea   Mach.   Co,,    Ltd,.   Sherbrooke.    Que 

RtTlBER    MILL    MACHINERY 
Bertrams.     Ltd.,     Edinburgh.     Scotland 

RULES 
Brown    A    Shsrpe    Mfg.    Co..    Providence 
James    Chesterman    A   Co..    Ltd..    Shetfield.    Eng. 
L.    S.    Starrett    Co.,    Athol.    Mass. 

SAFETY    APPLIANCES 

Stadig.    Kinnanl    A    .Nutt   Co..    Cleveland,    Ohts. 
SAFETY    APPLIANCE    GOGGLES 

T.    A.     W11S..U.    Heading.    Pa. 
SAND   BLASTS 

Curtis   Pneumatic  Machinery  Co.,   St    Louis    Ma. 
Tile   Jruckea    .Macli.    Co.    LUl.,    Hlierbroake,    <Jua, SANDING   MACHINES 
Canaila    Madilnery    Corji  ,    Halt    Ont. 

SAW   MILL  MACHINERY 

Can,     Fairbanks  .Moi-M.    Co..    Montreal. 
Canada     Machinery     i:orp..    Oalt.    Ont 
IJaixIner.    Kobt..    A    Son,    Montieal 
Curtis    Pneumatic    .Machy.    Co.,    St    LouU.    Mo. 
I'otrte,    l.ld  .    II,    \v  ,    Toroiil.,.    ilul 
Pilrie  of    .M.mlivnl     1,1.1.,    II.    w  .    .\I,uitr.-iil,   Que. 
A.  It  Wllllaina  Machy.  Co.,  Toronto 

SAWS,   CIRCULAR   METAL 
Ihniter    .Saw    A    .Machine    Co..    Pittsburg.    Pa. 
Napier    Saw     \Vork.r     Springfield,     .Maaa. 
Tnbor     .Mfg.     Co.,     Phlladeliihla.     Pa, 

SAWS.    HACK    (SKE   HACK   SAWS) 
SAWS.    INSERTED    TOOTH 

lliuiter    .Saw    A     .Ma.h.     Co,     PIttaburgh,    I'a. 
Napier     Saw     Works,     Si)rlngll|.ld.     Masa. 
Tnbor    Mfu.     Co..     l']ula.lol|ibia.     Pa. 

SAWS.   BAND   AND  COPING 

Nni.ler     Saw     Wiuks.     Sprlngllold.     .Masa. 
SCLEROSCOPES 

Shore    In.stninuut    A    Mfg     Co..    New    Y'ork    City 
II     K.    Stieeter.    New   Birks   llldg.,   .Montreal,   Qua. 

SCREW  MACHINE   PARTS 

Jubnaon    .Much.    Co..    Carlyle.    Manchca'er.    Cons. 

SCREW   MACHINE    PRODUCTS     ' Gait    .Machine    Screw    Co.,    Gait,    Ont 
Eastern    .Mach.    Screw    Cor^i..    New    Haven.    Coiu. 

SCREW   MACHINES.   HAND.   AUTOMATIC 
Brown    A    Shurpe    ilfg.    Co.,    Providence,    R.I. 
Can.     Fairbanks-Morse    Co..     M()ntreal. 
Foster     .Machine    Co..     Elkhart,     Ind, 
Oarlock. Walker    Machy.    Co,,    Ltd.,    Toronto,    Ont 
Garvin    .Machine    Co.,    New    York 
llimofr  .Mach.   Co.,   Inc,   Astoria,  L.L,  New  York, 
A.    B.    Jardine    A    Co.,    Hespeler 
.New   Britain    ,Machlne   Co.,    .New    Britain,   Cons, 
I'etrio,    Ltd,.    II.    W..    Toronto.    Ont. 
Pel  tie  of   .Montreal,,   Lt/I.,    H.    W.,    .Montreal.   Que. 
Pratt    A    Whitney    Co..    Dundas,    Ont 
RIvelt   Lathe   A    Grinder  Co.,    Brighton,   Maia. 
Warner   A    Swaney   Co.,    Cleveland.    O. 
A.  II.  Williams  Machy.  Co.,  Toronto 

SCREW  MACHINES.  AUTOMATIC, 
MULTIPLE  SPINDLE 

New   Britain   .Machine   Co.,   New    Britain.   Cona, 
Riverside    .Machinery    Depot,    Detroit,     Mich. 

SCREWS 
Can.    B.    K.    Morton,    Toronto,    .Montreal 
Gait    Machine    Screw    Co.,    Oalt,    Ont 
National-Acme    Co.,     Cleveland,     Ohio 
Steel    Co.    of    Canada,    Ltd.,    Hamilton,    Ont 
Wilkin.son    A    Konipa,^,   Hamilton,    Ont 

SCREW  PLATES 
Butterfleld    A    Co.,    Rock    Island,    Que. 
A.    B.    Jardine    A    Co.,    Hespeler 
.Morse  T^vlst  Drill  A  .\lcli.  Co..  New    Bedford.  MaM. 
Wells    Broa.    Co.    ot    Canada.    Gait.    Ont 
Wilkinson    &    Knmpass.   Hamilton,   Ont 

SCREW    BLOTTERS 
Garvin    .Machine   Co..    New    York 
Pratt    A     Whitney    Co..     Dundas.    Ont 

SECOND-HAND   MACHINERY 
Davis    Machine   Tool   Co..    W.    F..    New   York 
Dominion     .Machinery    Co..    Toronto 
Th,.  (1,..,    F.    F,«,   Mchy.   &  SuinJly  Co..  Montreal. 
Hill,    Clarke    A    Co.,    Chicago,    111. 
MoCabe,    J.    J.,    New    York,    N.Y. 
New    York    Machinery    Exchange,    New    York 
I'ptrie.    Ltd..    H,    W. ,    Toronto,    Ont 
Riverside    Machinery    Depot,     Detroit,     Mich. 
Strelinger   Co.,    Cbas,    A..    Detroit.    Mich, 
Stocker-Rumely-Wachs,    Chicago.     lU. 

SET   SCREWS,   SAFETY 
Aikenhead    Hardware    Co..    Toronto,    Ont 
Allen    .Mfg.    Co..    Hartford.    Conn. 
Wilkinsfiu    A    Kompa-is.    Hamilton.    Ont 

SHANKS.   STRAIGHT  AND  TAPER 
Jacobs   Mfg.    Co..    Hartford,    Conn. 

SHAPERS 

John    Bertram    A   Sons   Co..    Dundaa 
Can.    Fairbanks-Morse    Co.,    Montreal 
Canada    Machinery    Corp..    Oalt.    Ont 
The  Geo.    F.    Fose   .Mchy.  A  Suiiply  Co.,  Montreal, 
Gardner,    Robt,    A    Son,    Montreal 
Hendey    Machine    Co.,    Torrington,    Conn, 
Hamilton    .Mach.    Tool    Co..    Hamilton.    Ohio 
Pptrie.    Ltd,.    H.    W..    Toronto,    Ont, 
Pctrie  of  .Montreal,   Ltd.,    H.    W,.    .Montreal,   Que. 
Rhodes    .Mfg.    Co.,    Hartford,    Conn. 
Steptoe    Co.,    John,    Cincinnati,    Ohio 

SHAFTING 
Can.  Bond  Hanger  A  Coup.  Co..  Alexandria,  Oat 
Can.    Fairbanks-Morse    Co.,    Montreal 
Can.    Drawn    Steel    Co.,    Hamilton,    Ont 
Garlock-Walker    Machy,    Co.,    Ltd.,    Toronto.    Oat, 
The  Jenckes  Mach.   Co..    Ltd.,  Sherbrooke,   Qm. 
Jones    &    Ola-i^o.    Montreal. 
Nllea-Bement-Pond    Co.,    New    York 
Petrie,    Ltd,,    H.    W.,    Toronto,    Ont. 
Pratt    &    Whitney    Co.,    Dundaa,    Ont 
StprlinR   Encine    Works,    Winnipeg    -Man, 
Strelinger   Co.,    Chas,    A.,    Detroit,    Mich, 
A.    R.    Williams  Machy.   Ca.  Toronto 
Wilkinson    &    Knmpa.s3.   Hamilton,   Ont 

SHAFTS,  FLEXIBLE 
Stow    Mfg.    Co..    Binghampton.    N.Y. 

SHARPENING    STONES 
Carborundum   Co.,    Niagara    Falla,   N,Y, 
Norton    Co.,    Wopoeater,    Mass 

SHAVINGS.    SEPARATOR 
Can.    Blower  A   Forge  Co..    Kitchener,   Ont 
Sheldons.     Ltd.,     Gait     Ont 
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Exact  I 

Temperature     | 

Measurement    a 

ill  all  beat-troatment  operations, 

Tliwiug  Pyronipters  fill  every  require- 
ment. Accurate  to  a  high  degree,  they 

still  have  all  the  rugged  durability  to 

withst.Tiid  the  hard  usage  of  the  tool- 
room, the  steel  mill  and  similar  places. 

Thwing  Instruments  are  built  in  both 
the  Indicating  and  Recording  Type, 
giving  up  to  12  readings  on  a  single 
recorder. 

Catalog  No.  8  describes  the  en- 
tire line.      Write  for  your  copy. 

Thwing     Instrument     Co. 
34th  St.  &.  Lancaster  Ave..  Philadelphia,  Pa. 

Canadian  Representative:  Mr.  James  DeVon 
2^7  Davenport  Rd..  Toronto,  Ont. 

WILLIAMS' 

"AGRIPPA" 
Tool  Holders 

"THE  HOLDERS  THAT  HOLD" 

The  Planing  Tool  ha,-  a  serrated  ring-  of 
improved  steel  which  aft'ords  unequale  1 
variety  and  rapidity  of  adju.stment.  The 
rins  i.s  correctly  hardened  to  re.sist  the  wear 
of  the  cutter.  The  body  of  tlie  holder  receives 
a  very  different  heat  treatment  that  prevents 
breakage. 

LiLWlllliMS.&©a 

THE  WRENCH  PEOPLE 

liiii{iiiiiiiiiiiii!iii;iiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiii!iii:iiiiiiiiii<iiiiiii:i!i!iiiiiiiiiiiiii'iiiii>iiii 

For  Heat  Treating, 

Annealing,  J  Carbonizing 
Uiiifoimit}'  of  temperature  is  main- 

tained and  accurately  and  easily  con- 
trolled by  a  system  of  ))urnors  and 

dampers.  Thus  uniform  rest;lts  can 
he  expected  from  every  heat.  The 

short  time  required  for' pre])aration 
and  t'(ir  the  heating  process  speeds  u}) 
the  output  and  saves  fuel.  These  are 

very  profitable  features  to  the  manu- facturer. 

There  are  man}'  other  features  of 
construction  as  well  as  workmanship 

that  give  these  Tate-Jones  F'ui'uaces first  place  in  the  minds  of  men  who KNOW, 

Made  in  car  tyi)e  and  two  types  of 
stationary  hearth:  (I)  all  tire  brick, 

(2)  fire  brick  with  cast  ii'on  bars  im- l)edded  in  the  top. 

TATE-JONES 
OVERFIRED       ACCURATE  TEMPERATURE 

ANNEALING   FURNACE 

SEND  FOR  C1RCULAR-C-IS4 

TATE-JONES   &    COMPANY,    INC. 
Established   1898  Furnace  Engineers 

PITTSBURGH,  PA. 

Canadian   Representatives:~Rudel-Belnap  Machinery   Co.. 
Ltd.,      Montreal,     Toronto. 

Waterbory    Tool    Co.,    Waterbory,   Conn. 

//   intrrrated,   tear  o>ff   this  page   and  keep   with    letters   to  be    answered. 
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SHEARING    MACHINES.    ANGLE    IRON. 
BAR   AND  GATE 

John    lltr'.rtm    A    801U    Co.,    DuBdM 
ItcrtrmoM.     tul  .     fcUltoburf b.    8<otluiJ 
O&na.U     UtcMDPrj    Corp..    Oalt.     Onl. 
A     11     Janhuv   A    Co..    H<«p<l«r,    OnL 
il^«t*uni»r>.    Smith    *   Ca.    Kontlum.    .lomtm.!. 

I'onJ    Co..    New    Tor* 
!<■    A     Tool    Oo.,    ToJido 

Si  iWKR 

-  a    it     Sooj    Co..     DuDilu 
Co..    UraoUm.    NY. 
t^>      t.i't  .    ll«mtlioit.    Oftnatl*. 

v._*:i      i;:,«r:    A    Forn    Co..     Kllchrntr.    Oot 
l-»ti».U     \lac-.htnrr7     Corp.,     0*11.     tint 
r.rr»i-h.ir»     Vli<-h!n<    Co..     Brt.lnloo.     .N.J. 
^   '     "'•      •     lOL.    TlfflB.    Ohio. Ca .     N«w     York 

Torv«j;o,    (>Qt. 

1  !l       II      «•       M.mUril.   Our. 
!•.<^;♦      M«    h  ;,..     ,t      T,»il      Cto..      Tol»Jo 

SHEARS.     PNEUIIMATIC 
Tol«)o    UirhliK    A    Tixja    Oa.    Tttlfdo.    Ohio. 

BHKARS.    .Sgi'AKINi; 
Bii»w^.     l;,»s,    A     0<x.     Huullton.     Cuidt 

SHKtrr    MKTAI.    WORKING    TOOLS 

BlU..    K.    W..    Co..    DrooUjn.    N.Y. 
Brown.     Bocsi    A    Co..    Btmlllon.    Ouidt 

L.    '.    t?'"V    *    »l^^'^     ti.«i;luiiB;on.    0<«n. 
»„ltu_' '"''"«   "™'"   WwH.  l.M  .  Ch»Ui«m.  OnL 
SHfcET    METAL    STAMPINGS 

„J?J?"'°'"'    '''^'    *    8tl»    Co..    WilkerriUt,    Ont SHELL    BANHING    MACHINES. 
HYDRAl'LIC 

l!'>-;i'     «,-,      M,,+  v      l\v.     .\l,.i,tiv,il.    Que. 0«rlof»  WUkfr    M.chT.    Co..    Lid..    Tor«.to.    Ont. 
■n»    Jrockr.    .M.ch.    Ca.    Ltd..    Sh.rbrooke.    Out. MftLWMxl    Mff     Co..    Drtrolt,    Mich. 
P»rr.n     Ltd..    \V.    R..    Toronto.    Ont. 

..?.?:'    ''■'"'    ''"'"    Co..    RocbMtor.    .N.r. SHELL  CITTERS 

■  i'L'.'S'--    "'"■    ̂ '■"•'i-'      '""  .    M-^ntn-iil.    Quo SHELL    PAINTING    MACHINES 
C«a.    Blower  4   For»,  Co..   Kltehratr.   Ont Sholdow.    L!.1  .    Oalt.   Ont 

SHELL  RIVETERS 

H3S'qJl!5,    S    ""^l"   <^<^-    Bridgeport.    Conn. 

sh^l't^oi!^""""  *'"•  •^'""-  •''^• 

M.,r>h    ,1     l|,n'h,>m.    I.M..    Il.llovillc     Ont SHRAPNEL    SHELL    MARKER 

52T°V^£5"'    *    <^*'    H»aiUton.    Ctn.d. 

sroE'TgoS**™'  ""■  ̂ '  '*"'">"'•  <^- Aimtrant  Bror   Tool  Co..  Chl«»«o 
B"t»r  4  Co..   Ltd..  J.  R..  Montr»»l.  Qut 

SI^S     ENAMEr'  '''""■■°'  ̂ '
^""^■ 

sn^i  CHAINS*  ''■""  *^-  *^"''"'''  ""o- 
SILVER    SOLDER 

0»o.   H.   Ln»  4  Co..  Hamilton    Ont 
SKATE    SHARPENERS 

sledges'^  """"  *  *^^    ̂ °  •  -^""dri*.  Ont- 
AjkmhMd   Hardw.re  Ca.   Toronto.   Ont 

^k^  *,  ̂t^"  "''•  ̂ -  St-  C.thatiD*.,  Ont 

8L0TTEPS       Komp»is,    UunU
ton,   Ont 

OuTia  Machine  Co..  Nfw  Tort 
r.S°°^"'*™"   Co.,    Clereland,    OhIa 
Sne^Bement-Pond     Co..     .\ew    York 

o.^i."^"  "'»    Co..  Hartford,  Conn. SMOKESTACKS 

IJi.  JenckM  Mach.    Co.,   Ltd.,   Sherbrooke,   Que. MacKinnon.    Holme.  Co..   Sherbrooke,   Que. 

JOCKETS      '''"''°"'-    '-*'  •    B<Ue"lle.    
Ont 

Brown   4  Sharp*  illf.  Co..   ProTidenoe. 
Clark    Equipment    Co..    Budianan.    Mich 
Clereland    TwMt    Drill    Co..    CTeieland. Keystone    Mfj.    Co.,    Buffalo.    N  T 
Modem    Tool    Co..    tJrie,    Pa. 

P"^  STi*>'  »""*«'*   Co..  New   Brffonl.  Mass. J.  a.   Williams  4  Co.,   Brooklyn,  N.Y. 
SOCKET  HEAD  CAP  SCREWS 

AUen    Mfg.    Co..    Hartford,    Conn. 
SOLDERING    IRONS 
Alkenhead   Hardware  Co.,    Toronto.    Ont 
PrMt^OLite    Co..    Inc.    Toronto,    Ont 

sor^Rs''"^  *  *^- ''"'"'°°-  ̂ """ 
Alkenhead    Hardware  Co.,    Toronto    Ont 
Tallman    Brass    4    Metal    Ca,    Hamilton. 

SPECIAL    MACHINERY 
Baird    Machine    Ca,    Bridgeport,    Conn. 
Banaeld,    W.    H..    4    Sons.    Toronto. 
Bertram.  John.   4  Sons   Co.,    Dundaa. 
BUs».    E.    W.    Co.,    Brookljn.    S.T. 
Ilrown,    Bogga    4    Co.,    Hamilton.    Canada 
"Hrown    ETii.'ine*'rinp  Torp,.    Toronto,    Ont Can.    Barker   Co..    Sault   Ste.    .Marie.    Ont 
Can.    F<urbanks-Mot»  Co..   Montreal. 
Ohariea    F.    Elmes    Eng.    Works.    Chicago. 
Ferraente    Mach.    Co..    Bridgeton,    N  J 
Garlock-Walker    Machy.    Co..    Ltd..    Toronto     Ont Garrin  Machine  Co..  New  York. 
Oooley  &   Edlund,    Inc..  Conrtland    N  Y 
.Grant  Mfg.  4  Machr.   Co..  Bridgeport  Conn. 
Gray  Mfj.    i-    Mach.   Co..   Toronto.    Ont 
John   H.    Hall   4  Sons.    BrantfonJ. 
Hiinoff  .Mach.   Co..   Inc..   Astoria     L.I..   New  York 
1115*013    Tool    Works,    Chica^.    111. 
-A-'.B.   Jardine  &  Co..   Hespeler.   Ont IJw  Jenckes  Mach.   Co.,   Ltd.,  Sherbrooke.   Que. 
'MoClean   4    Son.    F.    W..    Niagara    Falls.    Ont >atlonal-Acnje   Co..    Clereland,    Ohio 
D.    McKenzie   Machinery  Co..   Guelph.   Ont Mnllmer  &   Enlimd   Tool   Co..  Syracnse,  N  Y Presto-Lite    Co.,    Inc.    Toronto.     Ont 
Rhodes  Mfg.    Co..   Hartford.   Conn. 
Birerside   MachineiT  Depot.   Detroit,   Mich. 

Sleeper    A    HarUrr.    Inc..    WoreMter.    Ma«. 
Smart  Turner   Uachlna  Co..    Ilauultuo,   Ont 
T.    C.    U.    Mf|     Co,    Uarrlaon,    .N.J. 
Victoria    Kouudry   (V).,    Ollawa,    Ont 
u,:!.i,.|     \l,.i  „     .\     .M.clnnr    .„..    Well.ml.    Ont 
VMIIIam    U     I'errln.    tul.,    Tur\into. 
Winnilioc   >!rar   A    Knur.    Co,    \\  lunlpw,   Man. 

SPEED   REDlCINi;  (JEARS 
J. 'II,-,   ,v    i;'.,,.v,.,    ,M,.i,!i,.,i, 

'":bin(.s.  machinery 
.-aea.    Wallace    Co..    Brtalol.    Conn. 

Olan.    Steel    Foundrlea.   Lul.,    Montreal,   Qin. 
(  lerelan.l    Wire    .Spring    Co..    Clrrelaml. 
Ja<      Mierle.     I.t.l  .     Uuelph.     Dnl 

SPRINt;    COILING    AND    WINDING 
M  AC  II  IN  EH  V 

llalrvl    Machine    Co,    Bridgeport,    Conn. 
lUrTlu     .Mactilne    i^o.,     .\rw     York 
Slreiwr    4    llartlry.    Inc  .    Worrr.ler     Maaa 

SPRING    MAKING    MACHINERY 
(AVTOMATIC) 

Main)    Machine    Co..    Bridgeport.    Conn. 

spYrTl  co!s"veVo'r"S'  "''"~'"-  "
•* 

.s;Mr,.cKV;^.s"\'HA'iN''''^"  '^-  '^"■"•'  °- 
ilrant    Oear   Works.    Bo<ton.   Maaa. 
'   >    -V     <!lai-.-o.    Moiilt>-«l. 
Mot»e    Chain    Co..    Ithaca,    N.Y. 

SOl'n'pil''''''    "'""    "'"''"•    I'hlladelphla.    Pa. Johboro.    Oeo     A..    Hamilton.    Ont 
'    "'■    •<     I'.li   ',     Montr,  a). SPROCKET    WHEELS.    CAST 
I'errin        Wm,      U. ,      TOTOUtO. 

STAIRS.    IRON 

st\m'pings    *   '""  °°"''  *^°'"   °'™'"»'''  O"'- 
Dillon    Mfg.    Co.    O.hawa.    Ont. 
Pom.    Forge    »    Slamninc    Co..    Walkerrlile,    Ont 
Homer    A     Wllnon.     Hstnillon,     Ont 

STAMPING     MACHINERY 
BllB  Co..    E.    W..   Brooklm.    N.Y. 
nrT<wn.    Bn(nr<    4    Co.,    Hamilton,    Canada 
'  inada     Machlnerv    Corp..     Oalt,     Ont 
Permcule    Mach.    Co..    nridgton.    N.J. 
VoWe    *    WeVhrook    Mfg.    Co..    Harlforl.    Conn 

STAMPS.    STEEL    ALPHABET.    FIGURES 
Malthcwn.    .Ia<.    H.    A    Co.,   Hartford.   Conn, 
.VoWe    A    Wenthrook    .Mfg.    Co..    HnrtfonI,    Conn. 
Prifchanl-Andrewq   Co..    Ottawa.    Can. 

STAPLE     MACHINES 

Sleer>cr    A    Hnrtlrv,     Inc  .    Worrp^tpr.    "SUvt, 
STEAM     SEPARATORS     AND     TRAPS 

Can.    Fairbanks-Morse   Co.,    Montreal. 
Can.    Morehead    Mfg.    Co..    Woodstock.    OnL 
IVtric,     I.t.I  ,     TI.     \V  .     Tnrrmto.     Ont. 
Sheldnns.    Ltd..    Oalt.    Ont 
The    Smart-Tomer    Machine    Co.    Hamilton 
Stiirtetant    Co.    B.     F.,    Oalt,    Ont 

STEEL     ALLOY     (SEE    ALLOY    STEEL) 
STEEL    BENDING    BRAKES 

steel    Bending    Hrake   Work'i.    Ltd..   Chatham,    Ont. 
STEEL    FOR    AXES.    PLOWS.   SAWS. 
DRILLS.    ETC. 

Colonial     Steel     Co..     Pittirtmroh.     Pa. 
STEEL.   CARBON,  FERRO-TUNGSTEN 

Can.    Tt.    K.    Morton.  Toronto.   Montreal. 
Colonial     steel     Co.     Pitt.sbunrh.     Pa. 
I.atrobe    F.lectnc    Steel    Co..    T.atrnlie.    Pa. 

Onbom    fCann'la).    Ltd..    Sam'l.    Montreal.    Que. 
Vanadiiim-AlloTs    Step]    Co..    Pittibnrgh.    Pa. 
Viilcnn    Crucible    Steel    Co..    Aliqiiippa.    Pa, 
Zonith    <^o»'    *    a., el    Products,    Montreal,   Que. 

STEEL   CASTINGS 
,S«-lisli    Cnicibl.      Sled    Co..    Windsor,    Ont 

STEEL.    COLD    ROLLFD 
Can.    Drawn   Steel   Co..   Hamilton,   Ont 
rnion    Drawn    ste..l    Co,.    Hamilton,    Ont 

STEEL    DRITMS 
Smar- -Turner    Machine    Co..    Hamilton,    Ont 

STEEL     PRESSURE     BLOWERS 
Can.    Blower   4    Forge   Co..    Kitchener,    Ont 
Can,    Fairbanks-Morse   Co.,    Montreal, 
flheldons.    Ltd.,    Gait.    Ont 
Sturtevant    Co.,    B.    F.,    Gait,    Ont 

STEEL.    HIGH    SPEED 
Armstrong   Whitworth   of   Canada.    Ltd.,    Montreal 
Can.    Fairhanks-Morse   Co..   .Montreal. 
Can.    B.    K.    Morton.    Toronto.    Montreal. 
Century    Steel    Co.    of   America,   New   York 
Colonial    Steel    Co.,    Pittsburgh.    Pa. 
H.    A.    Dpiry  Co..    Ltd..   Montreal. 
Eagle   &    Rlohe   Stppl    Co..    Monfrpal.    0"e. 
Fairley    Davidson    Steel    Co..    New    York,    N.Y. 
Hawkridge    Eros.    Co.,    Boston,    Mass. 
Latrobe    Electric    Steel    Co..    Latrobe,    Pa. 
.Marshall   fj   To.   Gpo.    a..    Toronto.   Ont. 

Osbom    (Canada),    Ltd.,    Sam'l,    Montreal,    Que. 
Pf-trie.    Ltd  .    H.    V...    Toronto.    Ont. 
Rtandatrl    Allova   Company.    Pifshiireh.    Pa. 
Vanadium-Alloys    Steel    Co..    Pittsburgh.    Pa. 
Vulc.in  Cnicible  Steel  Co..  Aliquippa.  Pa.:  repre- 

sented in  Canada  by  Norton.  Callard  &  Co.. Montreal,     One. 

Zenith   Coal   4    Steel    Products.    Jlontreal.    Que. 
STEELS.     HIGH     STRENGTH.     HOT-WORK- 

ING.   DIE.    MAGNET 
Fairley    Davidson    Steel    Co..    New    York,    NY 

STEEL,     VANADIUM 
Dniiy,    H.    A.,    Co.,    Montreal,    Que, 
Stao'lard    Alloys    Co..    Pitt-shurgh.    Pa. 
Vanadium-AlloTS    Steel    Co.,    Pittsburgh.    Pa, 
Vulcan   Cnicible   Steel    Co.,    Aliqnippa.    Pa. 

STELLITE.    HIGH-SPEED    TOOL    METAL 
Deloro   Smelting   &    Refining   Co..    Toronto,    Ont 

STOCK    RACKS    FOR    BARS, 
PIPING.    ETC. 
New   Britain    Machine   Co.,    New   Britain     Conn 

STOCKS,     PIPE 
Butterfleld    4    Co..    Rock    Island.    Que. 
w  lis    Rros.    Co.    of   ranada.    Gait,    Ont. 

STOOLS.    STEEL.    SHOP 
New   Britain   Machine  Co.,    New   Britain,   Conn. 

Volume  XVIII. 

STRAllJIITENING    MACHINERY 
Halr\l     .Machinery    Co.,     Ilridgeporl.    Conn. 
llriliaun.     Ltd..     ICIIuburuh.    Mooiland. 

SWITCHES,     RAILWAY 

Can.     Slw)     Koundrii's,     Ltd.,    Montreal. 
TACK     (DOUIILE    POINTi     MAIIIINES 

aieeiwr    4     Hartley,     Inc,    WorCMler,    Maaa. 
TANKS.     (iASOI.INE     AND     OIL 

Ilowscr   .^    (■„,.    Inc..    .t.    R,    Toronto,    Onl. 
I'omlnlon    Fome    4    .Slamnlng    Co.,    WalkerrUle. 
The   Jenckea    Mach.    C.k,    l,t<l..    Sherbrooke,   Que. .Maolviiiuou.    Iliiluira    4    Co.,    .SherbnK)ke,    Que. 
t>l      Iji»nnce    Widding    Co..    .Mnntnal     Que. 

TANKS.    STEEL.    WATER    PKKSSURE 
llimicr   .V    Co..    Inc.    S     F  ,    To,„nlo.    Oat 
Can.     Welding    Works.    Montreal.    Que. 
Jenckei   .Machine  Co.,   .Shert.rooke,  ijue. .MacKinnon.    Ilulmee  Co.,   Sherbrooke. 
S-.    l.inMriic,.    Wel.hiig   Co..    .\l,,iiir,'«l.    Que. Toronto   Iron    Worka.    Ltd..   Toronto. 

TANK    WAGONS 
Ji-nckea    .Mach.    Co.,    Sherbrooke,    Que. MacKinnon,   Holmes  Co.,   Bherbrooke. 
St.    Uwrenc    Welding    Co..    .Montreal,    One, Toronto   Iron    Worka,    Ltd..   Toronto. 

TAPES.     MEASURING 

Jamea   Chcstcnnan    .V    Co..    Ltd..   .shrtTleld.   Kng. 
TAPPING    MACHINES    (PENIIMATIC) 

<  Ict.lari.l    I'n.iimalli-   Tool   Co.    of   Can..   Toronto. TAPPING    MACHINES    AND 
ATTACHMENTS 

Bertram.    John.    &    9on«   Ca.    Dundaa. 
Canada     Machinery    Corp.,     Oalt.     Ont 
Ganrin     .Machine    Co..    New    York 
The   Geometric   Tool   Co.,    New    Harea. 
J.    H.    Hall   4   Sons,   Brantfnnl.   Ont 
A.    H     Jardine   &   Co.,    ll.-apeler,    Ont 
Landia    Machine    Co.,    Waj-nealmro.    Pa, .Manufacturers    Equliiment    Ca,   Chicago.    IlL 
Modem    Tool    Co..    Erie.    Pa. 
Murchey  Machine  4   Tool   Co.,   Detroit Niles-Bement-Pond     Co.,     New     York 
IVtrip.    Ltd..    II.    W..    Toronto.    Ont. 

E?I['".°i>.-H™"S''''   f-W-   "■    W..   .Montreal,   Que. 

Rickert-Shafer   Co.,    Erie,    Pa  ■   ■<  >^. 
L.   S.    Starrett  Co..   Athol,   Mass. 
\Vhlmpy    Mfg.    Co..    Hnrtfoiyl,   Conn. 

TAPS.     ADJUSTABLE 
Baiter  Ca,   Ltd,,  J.    R..   Montreal,  Que. Bntlprileld   &    Ca.    Rock    Island.    Que 
Geometric  Tool  Ca.   .\ew   Haven 
.Manufacturers    Equipment   Ca,   Chicago,    ni. 
JJunhey  .Machine  &   Tool    Ca,    Detroit Nalional-Acmp    Co..    Cleveland.    Ohio 

tap's^^co^llaVsible  *''■"■'•  '"°"'"''-  ""
^ 

Biiltcrflflil    &    Co..    Rock    Island.    Que 
Geometric  Tool   Co.,    New   Haven, 
.Maiiufactiirera    Equipraent   Co.,   Chicago,    M. 
Moilem    Tool    Co.,    Erie     Pa 
Murchey   Machine  &   Tool   Ca,    Detroit 
Osbom    (Canada),    Ltd..    Sam'l,    Montreal,    Qaa. \ictor   Tool    Co..    Wa\-npshoro.    Pa 

TAPS.    DIES    AND    WKENCHES Butterfleld   &  Co..   Rock   Island.   Que. 
Can.    Fairbank8-.Morse  Co,.   Montreal Cleveland    Twist    Drill    Ca.    Cleveland. 
The  Geo.   R  i.',»ss  Mchy.  &  Smnjly  Ca.  Montoeal. Geometric  Tool  Co.,   New  Haven. 
A.    B.    Jardine   &  Co..    Heapeler.    Ont Landis   Machine   Co..    Waynesboro     Pa. 
Morse   Twist    Drill  .^-  .Mch.  Co..  New    Updfoid    Maai Murchey  Machine  &  Tool   Co.,   Detroit 
09bora    (Canada),    Ltd.,    Sam'l,    Montreal.   One. 
Petne.    Ltd..    H.    W.,    Toronto.    Ont, 
Pratt.  4   Whitney   Co.,    Dundas,   Ont 
L.   S.    Starrett  Ca.   Athol,   .Maaa. 
Wells    Bros.    Co.    of  Canada,    Gait,    Oat 

TAP    EXTENSIONS 
Allen   Mfg.    Co..    Hartford.   Conn. 

TESTING    INSTRUMENTS 
METALLURGICAL 

Holz.    llprman    A.,    1    Madison    Ave..    New    York Shore   Instniment    &    Mfg.    Ci, .    New   York   City THERMOMETERS.    ALL    KINDS 
Tavlor   Instnimpnt  Co..    Rochester,   N.Y. 
Bpllpviie   Industrial    Furnace   Co.,    Detroit,    Mich 

TESTING    LABORATORIES 

(^.in.    Inspection   &  Testing   Lab.,   Montreal,    Que. Toronto  Testing   Laboratory.   Toronto. 
THREAD-CUTTING    MACHINES 

Can.    Fairbanks-Morse  Co.,    Montreal, 
Curtis   &  Curtis  Co.,   Bridgeport,   Conn. 
Garlock-Walker    Machy.    (3o..    Ltd.,    Toroato,    Ont 
Geometric  Tool   Co.,   New  Haven. 
Landis  Machine  Co.,   Waynesboro,   Pa. 
National-Acme  Co..   Cleveland.   Ohio. 
National     Machy.     Co..     TitTin.     Otiin. 
Petrie.    r.trl  .    7T.    W, .    Toronto.    Ont. 
Pratt    4    Whitney   Co.,    Dundas.    Ont Wells    Bros.    Co.    of   Canada,    Gait,    Ont 

THREADING    TOOLS 
Landia   Machine  Co.,   Waynesboro.   Pa. 
Pratt    4    Whitney    Co..    Dundas.    Ont 
Rivett    Lathe    &    Grinder    Co..     Brightim.     Uaa. 

THREAD   MILLING  MACHINES 
Gray  .Mfg.    &   Mach.    Co.,   Toronto.    Ont 
Taft-Peircp    Co..    Npw    York     NY 

TINSMITHS'   TOOLS 
Brown.    Boggs    &    Co.,    Hamilton,    Can. 
IVck.    Slow    .Sr    Wilcny.    Southington.    Conn. 

TIRE   SETTING   MACHINES.   HYDRAULIC 
William    R.    Perrin.    Ltd.,    Toronto. 
West   Tire    Setter  Co..    Rochester,    N.Y. 

TOOL    CASES 

Embree,    Ira,   281    Emerald   St.    N.,    Hamilton,  Ont 
Union   Tool   Chest   Works,    Rochester,   N,Y, 

TOOL    HOLDERS 
Aikenhead   Hardware  Co.,   Toronto,   Ont 
Cleveland   Twist   Drill  Co.,   Cleveland. 
.Armstrong   Bros.    Tool   Co..   Chicago. 
Can.    B.    K.    Morton.   Toronto.    Montreal, 
Deloro  Smelting   &    Refining  Co..    Toronto.    Ont 
.Modem   Tool   Co.,    Erie.    Pa. 
Pratt:  &   Whitney  Co.,   Dundas.   Ont 
Williams    &    Co..    J.    H.,    Brooklyn,    N.Y. 
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The    Oven    Equipment    &   Manufacturing   Company 
NEW    HAVEN,    CONN. 

"CRAWFORD   SECTIONAL"   OVENS 
Heated  with  our  Enclosed  Flame  Gas  Burners,  or  Electricity 

FOR   BAKING   JAPANS   AND   OTHER   FINISHES   ON   METAL. 

Ovens  carried  in  stock  and  built  to  meet  requirements  of  manufacturers. 

Builders  of  All-Steel  Oven  Trucks  with  Roller  Bearings. 

Canadian  Representatives:  The  A.  R.  WILLIAMS  MACHINERY  COMPANY,  Ltd. 
ST.  JOHN,  N.B.  TORONTO  WINNIPEG  VANCOUVER 

TOOL    POSTS,    LATHE 
Armstrong    Bros.    Tool    Co.,    Chicago. 

TOOL   ROOM    PARTITIONS 
Canada   Wire  &   Iron   Goods  Co.,   HamOtoo. 

TOOL    STEEL 
Atkins  &   Co..    \Vm..    Sheffield,    Eng. 
.imistTong.  Whitwoith.  Ltd.  of  C.inada,  Montreal. 
Can.    Fairbanks-Morse   Co.,   Montreal. 
Can.    B.    K.    Morton.    Toronto,    .Montreal. 
Colonial   Steel   Co.,    Pitt-sbiirgh,   Pa. 
Deloro   Smelting   &    ftefining   Co.,   Toronto,    Ont 
H.    A.    Drury   Co.,    Montreal. 
Eagle   &   Globe   Steel    Co..    Montreal.   Que. 
Hawkridge    BrOT.    Co..    Boston.    Mass. 
Latrobe    Electric    Steel    Co.,    Latrobe,    Pa. 
Marshall    ,'j    '  .1       (:■  -       .^       T.n.n  "     1  111 

O»bom   (Canada),    Ltd..   Sam'l,   Montrea],   Que. H.   W.   Petrie.   Ltd.,   Toronto,   Ont, 
Sleeper   &    Hartley,    Inc.,    Worcester,    Mass, 
8wedi9h   Steel   &   Importing  Co.,    .Montreal.   Que. 
Vanadium-AlIo.v3   Steel   Co..    Pitt.sburgh.   Pa. 
Vulcan   Cnicible   Steel   Co..   AliQuippa,   Pa. 

TOOLS.    ELECTRIC 
Independent  Pneumatic  Tool  Co..  Chicago.  HI. 
Stow   Mfg.   Co..   Binghamton.   N.T. 
A.    R.   Williams   Machinery  Co.,   Toronto. 
United   States   Elec.   Tool   Co.,   Cincinnati,   O. 

TOOLS.    PNEUMATIC 
Can     lngen?oll-R;in<I    Co..    Montre.al.    Que. 
CleTeland  Pneumatic  Tool  Co,  of  Canada,  Toronto. 
Curtis  Pneumatic  Machinery  Co.,  St.  Louis,  Mo. 
Garlock-Walker   Machinery  Co..    Toronto,    Ont. 
Independent  Pneumatic  Tool  Co.,   Chicago.   111. 

TOOLS.    LATHE.    PLANER,   SLOTTER 
Armstrong  Bros.   Too]  Co..  Chicago. 

T001.S.    SCREW    MACHINE 
Foster   Machine  Tool   Co.,   Elkhart,    Ind. 

TORCHES.    STEEL 
Armstrong,    Whitworth    of   Canada,  Ltd  .  Montreal. 
Prest-O-Lite   Co.,    Inc.,   Toronto,   Ont. 

TRACK    SYSTEMS 
Dillon  Mfg.   Co.,  Oshawa,  Ont. 
Northern    Crane   Works,    Walkerrille. 
Whiting  Foundry   Equipment   Co.,    Harvey,   111. 

TRANS.MISSION    MACHINERY 
American    Pulley    Co.,    Philadelphia.    Pa. 
A.    R.   Williams   Machinery  Co.,  Toronto. 
Can.   Bond   Hanger  &   Cplg.   Co..  Alexandria,  Ont. 
Can.    Fairbanks-^Ior3e  Co..  Montreal. 
Can.    Drawn   Steel   Co.,   Hamilton,  Ont. 
Hamilton  Gear  &  Machine  Co.,  Toronto. 
.lonts    iV    filassco,    Montreal. 
Morse  Chain  Co.,  Ithaca,  N.Y. 
Petrie.    Ltd  .    H.    W..    Toronto.    Ont. 
The  Smart -Turner  .Machine  Co.,   Hamilton. 

TRANSMISSION   ROPE 

.lon--^    A:    t;i.-,---<*<,.    .\loiilrt-al.    Que. 
TRANSMISSION   TOWERS 

Curtis  Pneumatic  Machinery  Co.,  St.  Louis,   Mo. 
Northern    Crane   Works.    Walkerville. 
Tallman  P.rass  &  Metal  Co..  Hamilton. 

TROLLEYS 
Wright  Mfg.   Co..  Lisbon.  Ohio. 

TRUCKS,    FACTORY,    FREIGHT.   ETC. 
Canada    Machinery    Corp..    Gait.    Ont. 
Chapman    Double   Ball    Bearing  Co.,    Toronto. 
Whirinir    Ffirjiln-    Fqiiirnirnt    Co..    Harvey.    111. 

TRUCKS.    LUMBER    AND    KILN 
Sheldons,  Ltd.,  Gait.  Ont. 
Northern    Crane   Works,    Walkerville. 

TUBING.  SEAMLESS.  BRASS  &  COPPER 
Standard   Tube   &   Fence    Co..    Woodstock.    Ont. 

TUBING    COILERS.    FLEXIBLE   METAL 
Sleeper   Sc    Hartley.    Inc.,    Worcester,    .Mass. 

TUMBLING    BARRELS 
Baird  .Machine  Co.,    Bridgeport,  Conn. 
Xorthem   Crane  Works.   Walkerville. 
Whiting    Foundry    Equipment   Co..    H.^rvey,    111. 

TUNGSTEN    FILAMENT   COILING 
MACHINERY 

Sleeper   &    Hartley,    Inc..    Worcester.    Mass. 
TURNBUCKLES 

Canadian   Billings  &  Spencer,  Ltd.,  Welland, 
TURNTABLES 

Wbitinir   Fonndrr   Equipment  Co..  Harvey.   111. 
TURRET    MACHINES 

Brown    &    Sharpe    .Mfg.    Co..    Providence 
Garlock-Walker  Machinery  Co..  Toronto.   Ont. 

New  Britain  Machine  Co.,   New  Britain,   Conn. 
I'etrie.    Ltd  .    H.    W..    Toronto,    Ont. 
Pratt  &  Whitney.  Hartford.  Conn. 
Riverside    .Machinery    Depot.    Detroit.    Mich. 
Wanier  &   .Swasey.   Cleveland.   O. 
Garvin    .Machine   Co..    New    York. 

TURBINE   WATER   WHEELS 
Jenckes   Mach.    Co..   Sherbrooke.   Que. 
Wm.    Kennedy   &   Sons,    Ltd..   Owen   Sound.   Ont. 

UPSETTING  AND  BENDING 
MACHINERY 

'ohn    Bertram    &    Sons    Co..    Dundas 
Brown.    Bopgs  Co..    Ltd..   Hamilton.   Canada. 
A.    B.    Jardine  &   Co.,   Hespeler.    Ont. 
National    Machy.    Co..    Tiffin.    O, 
Canada    Machinery   Corp..    Gait,    Ont. 
Niles-Bement-I'ond   Co.,   New  York. 
Jenckes  Mach.  Co.,  Sherbrooke,  Que. 
Petrie.    Ltd  .    TL    W..    Toronto.    Ont. 
Petrie   of   .Montreal.    Ltd..    11.    W..   Montreal.   Que. 
A.  R.  Williams  .Machy.  Co..  Toronto. 

VACUUM    PUMPS 
Can.    Blower    &    Forge   Co..    Kitchener.    Ont. 
Smart-Turner  Machine  Co..   Hamilton.  Ont 

VALVE    LEATHERS 
Can.    B.    K.   Morton,  Toronto.   Montreal. 
Graton  &   Knight  Mfg.   Co..   Montreal. 

VALVE    GRINDERS    (PNEUMATIC) 
Cleveland  r*neumatic  Tool  Co.   of  Canada.   Toronto 

VALVES.   FOOT 

Smart-Turner   Machine  Co..   Hamilton,    Ont. 
VALVES.    HYDRAULIC 

Charies   P.    EIme.s   Eng.    Works.    Chicago,    III. 
Metalwood    Mfg.   Co..    Detroit.   Mich. 

VALVES.    BACK    PRESSURE.    STEAM 
'^helflnn^.    Limited,    Gait.    Ont. 

VENTILATING    APPARATUS 
Rrantford   Oven  &   Rack  Co..   Brantford.   Ont. 
Can.    Blower  &    Forge  Co..    Kitchener.   Ont 
.Sheldons.    Limited.    Gait.    Ont. 
Petrit..    Ltd  .    H     W..    Toronto.    Ont. 
Sturtevant   Co..    B     F..   Gait.   Ont 
A.    R.   Williams   Machv.    Co..  Toronto. 

VISES.    AIR    OPERATED 
TT.innifln    Mfg    Co..    Chicago.    HI. 

VISE    STANDS.    PORTABLE 
New   Britain    Machine  Co..   New   Britain.   Conn. 

VISES.    BENCH 
.^ikenhead    Hardware  Co..    Toronto.    Ont. 
Becker   Milling   Machine  Co..   Boston.    Mass. 
Cleveland   Milling  .M.ichine  Co. 
The  Geo.    F.    Foss   Mchv.   ,&  Supply  Co..  :Hontreal. 
New   Britain  Machine  Co..  New   Britain.  Conn. 
P.drip.    Ltd  .    H,    W..    Toronto.    Out. 
Pr-tiie  of   ̂ ^nntreal.   Ltd.,   H.    W..    Montreal.   Que. 

VISES.   PIPE 
Aikenhead  Hardware  Co.,   Toronto,   Ont. 
ButterfleW    &   Co.,    Rock    Wand.    Que. 
Wells    Brno.    Co.    of   Canada,    Gait.    Ont. 

.T.    H.    Williama    ft   Co.      BrooM-m     N.Y. 
VISES.    PLANER    AND    SHAPER 

.Aikenhead    Hardware   Co..    Toronto.    Ont. 
Slonnpr   Chuck   <^o. .    New   Britain.    Conn. 

WASHRR    MACHINES 
National    Machy.    Co..    Tiffin,    Ohio. 

WASHERS 
Bame-s.  Wallace,   Co.,   Bristol,   Conn. 
Dillon    Mfg.    Co..    Oshawa.    Ont. 
Crnton    ,?-    Knight    ATr?.    t^n       Wnrrootor.    Mass. 
London   Bolt   &   Hinge  Works.   London,  Ont. 
Steel    Co.    of   Cnnada.    Ltd  ,    FTamillnn.    Ont. 
\Vill-;,i=,-,n     X-     Tv-n^.mQ,      HimiU'in      Ont 

water  purifying  and  softening 
apparat;ts 

Wrr.    R.    Srni'e   *    ,=!ons   Co  .    Pittsburgh.    Pa. 
WATER     riNTlWR     Mir.T.S 

Wbiiing    Fo-ni-v    F<iuipment   Co..    Harvey.    111. 
WATER    JACKETS 

r.in     Weldin,.  Tr^,.i(,5    Montreal.   Que. 
WATER    TOWRS 

The   .Tenekes    Mach.    Co..    Ltd  .    Sherbrooke.   Que. 
TorAnto    TroTi    Work"!.    Ltd.,    Toronto. 

WATER    WHFETS 
Tile   .Tencke^    >Taeh.    Co..   Lbl..    Sherhrnoke.   Que 
Wm.    Kennedv   ^-    Snn«.    Ltd..    Owen    Sound.    On! 
Sleeper    A-    Hnrtlev.     Inc..    Worcester.     Mass. 

WELDING.    El  l^f  TRIC.    SPOT.    PUTT.    ETC. 
5'     T  -.n-.r.nco    w,.i,iing   C"..   Montreal.    Que, 

WELDING   MASKS 
Strong.    Kennard  &  Nutt  Co..   Cleveland.   Ohio, 

WELDERS.    ELECTRIC.    SPOT, 
BUTT.    ETC. 

National   Electric   Welder  Co..   Warren.   O. 
Tabor  Mfg.   Co..   Philadelphia,   Pa. 
Thomson    Electric    Welding   Co.,    Lynn 

Mass. WiMtii-ld     Electric    WekUng    .Mach.     Co.,     Warren. 
Ohio, 

WELDING,    WORK    AND    SUPPLIES 

(AutoBcnous    and    Oxy- Acetylene |    see    OXY- 
ACETYLENE WINCHES 

John    H.    Hall   &    Sons,    Brantford. 
Kennedy   &    Son,    Wm..    Owen    Sound,    Ont 
Marsh    &    ITenthom.    LUl..    Belleville,    Ont 
Northern   Crane   Works,    Walkerville. 

WIRE   COILING    AND    POINTING 
MACHINERY 

Baird    Machine   Co.,    Bridgeport.    Conn. 
F.    B.    Shuster  Co..   New    Haven.   Conn. 
Sleeper   &    Hartley.    Inc.    Worcester.    .MaM. 

WIRE    CLOTH   AND    PERFORATED 
METALS 

Canada  Wire  &  Iron  Goods  Co..  Hamilton. 
WIRE    FORMING    AND 
STAMPING    MACHINERY 

Baird   Machine  Co.,   Bridgeport,   Conn, 
Brown.    Boggs   Co.,   Ltd.,    Hamilton,  Canada. 
Mof'Iean   &   Son.    F.    W.,   Niagara    Falls.   Ont 
F.    B.    Shuster  Co..   New   Haven,   Conn. 

WIRE   NAILS 
Parmenter  &  Bulloch  Co.,  GananoQue. 
Steel   Co.    of   Canada.    Ltd..    Hamilton,    Ont 

WIRE  NAIL  MACHINERY 
National   Machy.   Co.,  Tiffin.  Ohio. 
Sleeper   &   Hartley,    Inc.,   Worcester,    Mass. 
A     R.    Williams    Machv.    Co..    Toronto. 

WIRE    STEEL.    BRASS.    COPPER.    BRONZE 
Steel   Co.    of  Canada.   Ltd..   Hamilton,   Ont 

WIRE  RAILS 
Sleeper   &    Hartley.    Inc..    Worcester,    Masa. 

WOOD    BORING    MACHINES 
C.ana.la   Machinery   Corp..    Gait,    Ont. 
Cleveland  Pneumatic  Tool   Co.  of  Canada,  Toronto. 
Garlock-Walker   .Machinery   Co..   Toronto,    Ont. 
Petrie     Ltd       H     W  -    Toronto.    Ont. 
Petrie   of    Montreal.    Ll.l..    II.    W..   .Montreal.   Que. 

WIRE    STRAIGHTENERS    AND    CUTTERS 
Baird    Machine   Co..    Bridgeport.    Conn. 
Brown,   Boggs  Co..    Ltd.,   Hamilton.   Canada. 
F.    B.    Shuster  Co.,   New   Haven.    Conn. 
Sleeper   &    Hartley.    Inc..    Worcester,    Mass. 

WOODWORKING    MACHINERY 
Canada   Machinery   Corp..    Gait.    Ont 

Can.    Fairbanka-Mnrae   Co..    Montreal. 
Can.     Ingersoll-Rand    Co..    Sherbrooke.    Que. 
f^ariock-Walker   Machinery   Co..   Toronto.    Ont. 
New   Britain    Machine   Co..   New   Britain.   Conn. 
H.    W.    Petrie.    Toronto. 
Petrie.    Ltd,    H     W,     Toronto.    Ont. 
Petrie  of   .Montreal.   Ltd..    H.    W.,   Montre.il.   Que. 
Silver  Mfg.    Co.,   Salem,   Ohio. 
A     R.    Winiams    Machy.    Co.,    Toronto, 

WOOD    LATHES 
Canada  Machinerr  Corp..   Gait.   Ont 
Gariock-Walker   Machinery   Co..    Toronto.    Ont 
Oliver  Machv.   Co  .   Grand   Ranids.   Mich. 

WORKS    STANDS.    PORTABLE 
New   Britain    Mach.    Co.,    New    Britain,    Coon, 

WRENCHES 

Armstrong   Bros.    Tool    Co..    Chicago,    111. 
r.ntterfield    K-    Co..    Rock    I.«land.    Que. 
Cant^dian  Billings  &  Spenrer.  Ltd.,  Welland. 
Kevstone    Mfg.    Co..    Buffalo,    N.Y. 
Welltt-Bras.    of   Canada.   Gait.    OnU 
Trhifirlan  St  Barnes  Mfg.  Co,.  St.    Catharines.  Ont. 

WRENCHES,    AUTOMOBILE    NARROW 
JAW    AND   MONKEY 

Ferais  &  Call  Hdwe.  &  Tool  Co.,  Springfield.  MaM. 
Whitman   &  Barnes  Mfg.  Co..  St    Catharines.  Ont 

■    WRENCHES.   PIPE.  MONKEY.  TAP 
Aikenhead   Hardware  Co..    Toronto.    Ont. 
Bemis  &  Call  Hdwe.  &  Tool  Co..  Springfield.  Maaa. 
Ivck.    Stow    &    Wileov    Co  ,    Snnthington.    Conn. 
Wells  'P.ros.    of  Canada.   Gait.    Ont. 
Whitman  •&- Barnes  Mfg.  Co..  St,   Catharines.  Ont 

WRENCHES.    RATCHET    AND    BASIN 
Bemis  &  Call  Hdwe.  &  Tool  Co..  Springfield.  Maaa, 
Krvstone    Mfg.    Co,,    Buffalo,    N.Y. 

Whitman  &  Barnes  Mfg.  Co.,  St  Catharines,  Ont' 
WRENCHES.    SOCKET 
■  Allen    Mfg.    Co..    Hartford.    Conn. 
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No.   50-1.         I'l.iiii    I'rccisioii    BcikIi    L:itlic 

The  extreme  of  tool-room  accuracy 

RIVETT  LATHE  &  GRINDER  CO. 
Brighton  District  of  Boston  Massachusetts 

6"  Light 
Base  Facing 
Machine 

Another  Worthy 
Victoria  Product 

THIS    machine     has 
proved  itself  a  first- class  investment. 

Well- Designed 
Carefully  Built 
Sturdy  and  Efficient 

IT  is  a  conclusive  argu- ment in  favor  of  spe- 
cial purpose  manhines. 

Space  required  4x7  feet. 
No  Countershaft  required. 

Approximate  weight, 2000  lbs. 

Victoria  Foundry 
Company,  Limited 

OTTAWA ONTARIO 

//  what  you  need  is  not  advertised,    consult   our   Buyers'    Directory   and   write    advertisers    listed   under   proper   heading. 
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If  there  is  one  machine  more  than 
another    where 

Absolute  Accuracy 

is  required,  it  is  in  the  ooi\stniolioii 
of  an  Experimental  Lathe. 

Accurate  tittintr,  asscmblintr.  aliprnin*; 
of  head  and  tailstock  and  carriage 
with  lathe  bed,  is  found  without  ex- 

ception in  the  "Hendey." 

Motor-driven.  Besides  regular  equip- 
ment  it  has  small  tool  cabinet  for 

operators'  tine  tools — also  pear  closet 
for  extra  (rears  to  cut  special  threads. 

l.ft  us  fell  vou  more  alnjul  it. 

THE 

Hendey  Machine  Co. 
Torrington,  Conn.,  U.S.A. 

Canadian  ARents:  A.  R.  Williams  Ma- 
chinery Co.,  Toronto.  Ont.;  A.  R.  Williams 

Machinery  Co.,  2(j0  I'rincess  St.,  Winni- 
peK;  .\.  R.  Williams  Machinery  Co.,  Van- 

couver: A.  R.  Williams  Machinery  Co., 
St.  John.  N.I?.:  Williams  &  Wilson, 
Montreal. 

Hendey 

Experimental 
Lathe 

INDEX    T  O  A  U  V  E  R  T  1  S  E  R  S 
A 

Aik^nhcad    Hardwire.     Ltd    G3 
.\lltn    .Mfg.    Ca       83 
Armstrong    Unw.    Tool    Co    83 
Annstrons.  Wbitworth  of  Canada    10 
A.kioj    &    Co..    Lid.,    Wm    IB 
Auron    Tool    Worts       23 

B 

Baiid    Machine    Co    U 
BanflcM   i.   Sons.    W.    H    62 
BanaeW.    Edwin   J    14 
Barnes  Co.,  W.   !■"..  &  John    23 
Barnes   Co..    Wallace       71 
Beaudrr   &   Co.,    Inc    H 
Bertram.  John.   &   Sons  Co.,   Ltd...  1 
Bertrams.     Ltd    S9 
Bilton    -Mach.    Tool    Co.       18 
Blake    Jb    Johnson       74 
Blashill    Wire   Mach.   Co.       83 
Bliss   Co.,    E.    W    17 
Bloinit   &   Co..   J.    G    93 
Brantford   Oren   &   Rack   Co    59 
Bridgeford  Mach.  &  Tool  Works    83 
Bristol    Company       82 
Brownell    Machy.    Co    &1 

Brown's     Copper    &     Brass    Rollins 
Mills       ■    29 

Brown   &   Sharpe   Mfg.    Co    89 
Budden.    Hanbuiy   A    89 

C 

Canada    Machinery   Corporation      
Outside  back   cover 

Canada    Metal    Co    78 
Canada   Wire  &  Iron  Goods  Co.    S9 
Canadian    Barker   Co    TZ 
Can.    B.    K.    Morton    Co    20 
Can.    Fairtxinks-Moree    Co.       3* 
Can.    Drawn  Steel   Co    85 
Can..  Inspection    &    Testing   Lahora- 

tories.    Ltd    82 
Can.    Laco-Philips  Co..   Ltd.       77 
Can.    Steel    Foundries.    Ltd    7 
Can.  S  K  P  Co..   Ltd   

Front  corer  and   page   1 
Carl.vle   Johnson    .Mach.    Co    8 
Ch.^pmaD    Double    Ball    Bearing    Co.  79 
Cincinnati    Pulley    Machy.     Co    91 
Classified     Advertising       &1 
Clipper   Belt    Lacer   Co.       79 
Colonial   Steel    Co    15 
Curtis   &   Curtis   Co    26 
Cushman    Chnck   Co    82 

D 

Davis-BoumonTille    Co.        81 
Davis    Machine    Tool    Co.,    W.    F....  69 
Deloro    Smelting   &.  Refining    Co    5 

Dt   JloCiV    Machine  "Co.    .......  .*.....'  SB 

Diamond    Saw    &    Stamping    Works. .  93 
Di.von,    C.    L    81 
Dominion   Central    Drawing  Office...  M 
Dominion    Iron   &    Wrcrcking    Co    22 
Dominion    Machinery    Co    65 
Dominion    Steel    Fonndry   Co.       82 
Drary   Co.,    H.    A    6 

Eagle    &    Globe    Steel    Co    10 
Eastern    Machine    Screw    CoriJ    79 
Elmes    Engr.    Works.    Charles    F    16 
Erie    Foundry    Co    16 
Embree,    Ira       M 

Federal    Engineering    Co..    Ltd      f9 
Fetherstonhaugh    &    Co      71 
Fitchburg   Grinding  &   Mach.    Co....    74 
Foss   Machinery  &   Supply   Co.,   The 

Geo.    F   Inside   back    cover 

Gait   Machine   Screw  Co.,   Ltd    73 
Gaixiner  Machine   Co.       33 
GarlockWalker  Machy.    Co    19 
Garvin    Machine    Co    18 
General   Supply  Co.    of  Canada    36 
Geometric    Tool    Co    61 
Gilbert  &    Barker  .Mfg.    Co    97 
Gooley   &    Edlund,    Inc    26 
Grant    Gear    Works.    Inc    72 
Grant   Mfg.    &   Machine  Co    20 
Greenfield    Conduit   Co    70 
Greenfield   Machine  Co.       9S 

Hamilton   Gear  &  Machine  Co    76 
Hanna    &   Co.,    M.    A    10 
Hannifin    Mfg.    Co.       81 
Hawkridge    Bros    71 
Hendey    Machine   Co    IW 
Henry   &    Wright   Mfg.    Co    22 
Hepburn.    John    T    11 
Hincklev    Mach.    Works       85 
Hoyt    .Metal    Co    86 
Hunter  Saw  &  Machine  Co    59 
Hurlbut-Rogets    Machinery    Co.       24 
Hyde    Engineering   Co    7 

Independent   Pneiunatic    Tool    Co    22 
Iron  Works,  The     71 

J 

.lacobs  Mfg.   Co    SO 
Jaidine  &  Co.,   A.    B    68 
Jenckes   Mach.   Co.      9,  67 
Jt^nson  Mach.    Co.,   Carlyle       8 
Joyce  Co.,   Geo.   A    84 

King    Construction    Co    72 
L 

L'Air    Liquide    Society       2A 
Lancashire  D>-namo  &  Motor  Co    £9 
Landis    .Macliine    Co    72 
Latrotc    Electric    Steel    Co    6 

M 

MacN'ab  Machy.    Co.,   John       19 
.Magnolia   .Metal    Co    86 
.Manitoba    Bridge    &    Iron    Works....  67 
.Manufacturer    Equipment    Co    78 
.Marion    &    .Marion       71 
Marsh    &    Hentboni,    Ltd    70 
.Matthews,   Jas.    H.,    &  Co.,    Inc    30 
.McOabe.    J.    J    f« 
McCoy-nrandt    Mach.v.     Co    66 
iMcDougall   Co.,    R   Inside  back  cover 
•McfLarcn.    J.    C.    Belting   Co    8.5 
Mechanical    Engineering    Co    97 
Metalwnod   .Mfg.    Co    17 
■Monarch    Brass    .Mfg.    Co    72 
Montreal    General    Tool    Co    28 
Morton    Mfg.    Co    71 
Murchey  Machine  &  Tool  Co    80 

N 

Napier    Saw    Works,    Inc    86 
Nicholson    File       76 
Niles-Bement-Pond... Inside    front    cover 
Noble    &    Weslbrook       Si 
Normac    Machine    Co    71 
Northern  Crane   Works       82 
Norton,     A.     0    84 
Norton    Co    30 
Norton  Grinding  Co    Kl 
Nova  Scotia  SUel  &  Coal  Co    12 

Osbom    (Canada),    Ltd.,    Sam'l      12 Oven    Equipment   &    Mfg.    Co    101 
P 

Paimentcr    &    Bulloch    Co      86 
Peerless    Machine    Co      75 
Perrin,    Wm.    R      17 
Petrie.    H.    W.,    Ltd      65 
Plessisville    Foundr>'          27 
Port   Hope   File    Mfg.    Co      32 
Positive   Clutch   &   Pulley  Works....    S6 
Pratt    &    Letchwork    Co        7 
Pratt    &    Whitney   Inside    front   cover 
Preston    Machinery    Co      73 

Puro  Sanitary  Drink'g  Fountain  Co.    71 R 

Racine    Tool    &    .Machine   Co      75 
Riverside   Machy.   Depot    66,  70 
Rivett   Lathe    &    Grinder   Co    lOE 

Uockford  Drilling  Mach.   Co    23 
Roilofson    Machine   &   Tool    Co    V. 
UoiK-r    &    Co.,    C.     F    77 

S 

Shore    Instrument   &    Mfg.    Co    83 
Shuster   Co.,    F.    B    85 
Silver   .Mfg.    Co.       83 

SkUiner  Chuck   Co   '82 .Sleeper   &   Hartley,    Inc    77 
.Smith    Mfg.    Co.,    Philip       26 
Standard    Alloys    Co.        9 
Standaitl    .Machy.    &    Supplies,    Ltd.  91 
Slarrelt    Co..    L.    S    2S 
Steel    Co.    of   Canada       5 

.Steploe.    John.    Co    77 
Sterling    Engine    Works       20 
Stocker-Rumely-Wachs  Co    67 
.St.    Lawrence    Welding    Co    78 
Stow    Mfg.    Co    74 
Strelinger  Co..    Chas.    A    67 
Strong.    KcnnanJ    &    Nutt    Co.,    The.  83 
Swedish  Cnicible   Steel    Co    86 
Swedish    Steel    &    Importing    Co    11 

T 

Ta,bor    Mfg.    Co    85 
Tate-Jones   &    Co.,    Inc    69 
Taylor    Instrument    Co    93 
Thwing   Instrument    Co    99 
Toledo    Machine   &   Tool    Co    17 
Toronto    Iron    Works       82 
Toronto  Testing   Laboratory,    Ltd —  86 
Toomey,    Inc.,    Frank       68 U 

Union    Drawn    Steel    Co    83 
Union    Tool   Chest   Works    83 
United   Brass   &   Lead,    Ltd    83 
United    States    Electrical    Tool    Co..  32 V 

Vanadium-.Mloys    Steel       11 
Victor   Tool    Co    78 
Victoria    Foundry   Co.,    Lttl    78 
Vulcan   Crucible   Steel    Co    6 W 

Wells   Bros.    Co,    of   Canada       32 
Wes:    Tire    Setter    Co    75 
Whitcaml>-BlaisdeU  Mach.  Tool  Co..  14 
Whiting    Foun  Iry    Equipment   Co    24 
Wilkinson    &    Kompass       85 
Williams   Machinery  Co.,   A.    R.7,   59,  65 
WUliams    Tool    Co    28 
Williams    &   Co.,    J.    H    99 
Willson    &   Co..   T.    A    84 
Wilmarth    &    Morman    Co    86 
Winnipeg   Gear  &    Engineering   Co..  73 Z 

Zenith    Coal    &   Steel   Products   Co...  86 



CANADIAN    MACHINERY 

McDougall  Shapers 
These  are  up-to-date  Shapers, 
designed  for  modern  shop 
production. 

They  are  plain  in  design,  yet 
embody  all  essential  features 
necessary  for  efficient  work. 

Every  adjustment  is  conveni- 
ent for  the  operator  and  fine 

for  the  most  accurate  work. 

Let  us  have  your  inquiry. 

The  R.  McDougall  Company 
Limited 

Manufacturer  s 

GALT,  ONTARIO,  CANADA 

The    Canadian    Fairbanks-Morse   Company,    Limited 
Sales   Agents 

MACHINE  TOOLS,  WOODWORKING 
MACHINERY,    SMALL   TOOLS   AND 

MILL  SUPPLIES 

in  Stock  for  Immediate  Delivery 

Get  our  STOCK  LIST  and  send  us  your  INQUIRIES. 

The  Geo.  F.  Foss  Machinery  &  Supply  Co. 
Successors  to  The  Foss  &  Hill  Machinery  Co. 

305  ST.  JAMES  STREET,  MONTREAL 
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IM 20"  Quick  Change  Engine  Lathe with  turret  on  the  bed 

^HIS  type  of  turret ^  can  be  furnished  for 
any  C.M.C.  Lathe.  It  is 
built  to  the  usual  high 
standard  of  accuracy  of 
all  C.M.C.  tools  and  can 
be  furnished  with  or 
without  the  automatic 

revolving  attachment. 

CANADA  MACHINERY  CORPORATION 
LI  MtTC  O 

GALT  ONTARIO  CANADA 

Toronto  Warehouse  at  Brock  Ave.  Subway 
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