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MACHINE 

Our  Plate 

and  Structural  Steel  ' 
Machinery  is   Particu- 

larly adapted  to  Shipbuilding 
Plants,     Carefully  designed. 
Conservatively    rated    and 
Built    for    Heavy    Service. 

IVe  iai7/  he  glad  to  suhmit  photographs  ajid 
specificatinus  on  reqiiesi. 

The  John  Bertram  &  Sons  Co.,  Ltd. 
DUNDAS,  ONT.,  CANADA 

MONTREAL   TORONTO   VANCOUVER 
:;  Dnimmond  1(1112  C. P. R.      olJ9B.ink  nf  olta>v.i Bide.  BIdir.  Bide. WINNIPEG 

120.5  McArlhur  Bide 

/h 
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SMALL  TOOLS 

PRO  MPT 
SERV ICE 
is  assured  at  our  nearest 

store  where  P.  &  W.  Small 

Tools  are  carried  in  stock 

for  immediate  delivery. 
Place  your  order  there 
to-day. 

P.  &  W.  Combination 
Lathe    Knurling  Tool 

Combines  Three  Distinct 

Knurling  Tools  in   One 
You  will  save  time  by  using  this  three- 
in-one  Lathe  Knurling  Tool. 
Itcarriesthree 

pitches    of 
knurls,     fine, 
medium     and Medium 

coarse,  as  shown  in  sample.  This  does 
away  with  necessity  of  having  three 
holders  or  of  changing  knurls  where 
but  one  holder  is  available.  Same 
knurls  can  be  used  in  tliis  holder  as  are 

used  in  our  regular  Lathe  Knurling 
Tool. 

Regular  Lathe  Knurling  Tool 

Precision  Machine  Tools  —  St  and  aids  £#    Gauges 

PRATT  &  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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M  ACH I N  E 

Double  Back' Geared  Gap  Lathe 
26-inch  x  42-inch  Swing 

Bertram  Machine  Tools  are  built  for  safety  and  service, 

and  are  backed  by  a  concern  with  sixty  years'  experience 
and  the  largest  of  its  kind  in  Canada. 

The  John  Bertram  &  Sons  Co.^  Limited 
MISCELLANEOUS  DEPARTMENT 

Dundas,  Ontario,  Canada 

MONTREAL 

723  Drummond  Bldg; 

TORONTO  VANCOUVER 

1002  C.P.R.  Bldg.  609  Bank  of  Ottawa  Bldg. 

WINNIPEG 

1205  McArthur  Bldg. 
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Which  is  the  best  advertisement 
in  this  issue  ? 

WE  believe  that  the  advertise- 

ments in  CANADIAN  MA- 

CHINERY are  not  surpassed  in 

attractiveness  and  informativeness 

by  the  advertisements  in  any  other 

technical  journal. 

A  comparison  of  the  advertising  in 
this  issue  with  the  advertising  in  any 

other  technical  journal  will  bear  us 
out  in  this  contention. 

But  good  as  they  are,  are  the  adver- 
tisements in  CANADIAN  MA- 

CHINERY all  that  you  would  like 
them?  Are  they  giving  you  all  the 

information  you  would  like?  Are 

they  technical  enough?  Do  they 
give  you  the  kind  of  information  you 
want? 

It  would  be  very  interesting  to  have 

the  full,  frank  and  free  criticism  of 
our  readers,  and  if  we  mistake  not, 

it  would  be  most  helpful  to  all  con- 
cerned. 

We  should  like  to  hear,  therefore, 

from  our  readers,  with  expressions 

of  opinion  regarding  the  advertising 

now  appearing  in  CANADIAN 

MACHINERY,  together  with  sug- 

gestions for  possible  improvement. 

In  conversation  with  many  me- 

chanics we  have  always  been  im- 

pressed with  the  excellent  ideas  they 

nave  regarding  advertising.  It  has 

been  gratifying  indeed  to  know  with 

what  keen  interest  the  advertising 

pages  of  CANADIAN  MACHIN- 
ERY are  scanned  regularly.  In 

this  connection  we  might  mention 

that  one  superintendent  told  us 

recently  that  he  had  followed  the 

advertising  of  a  certain  machine  for 

tico  years  before  he  found  himself 

ni  a  position  to  purchase. 

V\^e  shall  treat  all  letters  on  the  above 

subject  in  the  strictest  confidence 

and  we  trust  this  invitation  will  meet 

with  a  wide  acceptance  and  that  we 

shall  hear  from  many  of  our  readers. 

Sy^wS^SSBWTOW^R  J 
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G.  E.  La  Page  of  the  Falls  Machine  Co., 
Sheboygan   Falls.    Wis. 

"S  K  F  Ball  Bearings  were  selected  as  stand- 
ard equipment  by  this  company  because  of 

their  hardness,  uniformity,  perfect  spacing 

and  self-aligning  features." 

Co.. 

BEARINGS  E.    J.    Bell    of    the    Dauber    Bell    Machine Oshkosh.  Wis. 

"After  trying  two  or  three  other  makes  of 
bearings,  we  finally  adopted  your  make  of 
self-aligning  bearings,  and  it  gives  us  pleasure 
to  say  that  out  of  all  bearings  of  your  make 
we  have  put  on  the  market,  we  have  not  had 

a    single    one    prove    defective." 

The 
Choice    of  the  Woodworking  Industry 

Some  of  the  fir.st  S  K  F  Ball  Bearings  made  were  used  in  woodworking  machines. 
They  are  running  to-day.  Thousands  upon  thousands  of  S  K  F  have  been  built  into 
woodworking  machines  since  then.  To-day,  practically  every  ball  bearing  woodworking 
machine  is  S  K  F  equipped.     Be  sure  yours  is. 

Be  sure  you  get  the  best  when  you  buy.  You  know  how  \'itally  your  machines  depend 
on  the  bearings.  Read  what  prominent  manufacturers  say  of  S  K  F.  They  use  S  K  F 

because  they  know  of  no  better  guarantee  of  sen-ice. To  users  of  woodworking  machinery  our  new  Woodworking  Folder  will  be  of  interest. 
Send  for  your  copy. 

J.  A.  Taggart.  Advance  Machinery  Co.. 
Toledo.  Ohio. 

"We  have  tried  every  make  of  ball  bearings 
and  while  yours  cost  us  more  money  than  any 
other  make  we  have  ever  used,  we  have  found 
them  to  be  superior  in  every  way  and  much 

more  economical  on  account  of  their  superior- 

ity." 

Canadian  SICF  Co. 

LIMITED 

TORONTO CANADA 

Paul  I,.  Prybil  of  Paul  Prybil  Machine  Co.. 
New  York,  N.  Y. 

"We  have  been  using  S  K  F  Ball  Bearings 
on  some  of  our  wood-working  machines  for 
the  past  three  or  four  years  and  are  very  well 

pleased   and   satirfied   with   the   results    obtain- 

\ 

-\> 

Mention  (his  paper  when  writing  advertisers.    It  will  identify  the  proposition  abovt  which  you  require  information. 
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48   Patent  Geared  Head  Lathe 

The  Bridgef ord  for  Big  Work 
That's  what  this  powerful  Bridgeford  is  built  for — big  work.  Has  strength  and  rigidity  sufficient  to 
perform  the  heaviest  kind  of  jobs  with  perfect  accuracy — and  it  goes  through  them  in  record  time. 
Smooth  in  action.    Strongly  constructed.    Fifteen  cutting  .speeds  all  easily  changed. 

Bridgeford's  Lathes  give  maximum  production  at  minimum  cost.     We'll  be  glad 
to  give  you  a  full  account  of  what  they  will  do.    Write 

Bridgeford  Machine  Tool  Works,  Rochester,  N.Y. 
161   WINTON  ROAD 

IBM 

Coal 
Coke 
Iron  Ore pig  Iron Victoria 

FOUNDRY  &  MALLEABLE 

Made    by  The   Canadian   Furnace  Co. 
Port  Colborne,  Ontario,   Canada. 

M.A.Hanna&.Co. 
Sales  Agents: 

CLEVELAND 
Canadian    Office  : 

703  C.P.R.  Bldg.,  Toronto 

Works:  LONGUEUIL,  QUE. 
^\
^ 

iWong  WA/f of    Canada,    Limited 
MANUFACTURERS    OF 

""^h 

HIGH  SPEED  STEEL 
CARBON  AND  ALLOY  STEEL 
MISCELLANEOUS  SHOP  TOOLS 

HEAD  OFFICE  :     298-300    St.    James  St.,    Montreal 

Dominion  Bank  Bldg.,   TORONTO 

Branches:      27    King    William    Street,    HAMILTON 
McArthur  Bldg.,  WINNIPEG,  MAN. 

All  Products  "MADE  IN  CANADA" 

//  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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Forging  Ahead  on 
Quality 

Stands    the    Strain 

Morton's  Crucible  Cast 
Steel  for  Taps,  Dies  and 
All  General  Tool  Purposes 

Full  Stocks Prompt  Shipment 

The  Canadian  B.  K.  Morton  Co.,  Limited 
49  Common  Street, 

Montreal,  Que. 
86  Richmond  Street  E. 

Toronto,  Ont. 

Mention  fhis  paper  when  writing  advertisers.    It  will    identify  tlie  proposition  ahcut  which  you  require  informatioa. 
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Our    lengthy  and    varied    experience    in 
making  Manganese,  Vanadium,  Titanium, 
castings  assures  you  of  getting  the  best 
of  products. 

Anything       i  n 
castings  from  1 
lb.  to  50  tons  is 
right    in    o  u  r 

line.     Ships' 
castings     o  u  r 
specialty. 
Castings  made 
true  to  specifi- 
cations  and 

patterns. 

Canadian  Steel  Foundries 
Limited 

GENERAL  OFFICE: 

Transi>ortation  B!dg. 
Montreal.  Canada. 

LONDON   I  England)    OFFICE; 

Trafalgar  House.   Waterloo 
Place 

WORKS : 
Welland.  Ont. ;  Point  St. 

Charles,  Montreal ;  Longue 
Pointe.  Montreal. 

Propeller  shaft 

Bearing  for  Ice- 
Breaker  "John  D. 

Hazen." 

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  HoUov.  Drill 

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

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

The  Life  of  a  Thread  Miller 
Depends  not  upon  the  amount  of  work  it  does, 
but  the  ease  and  thoroughness  with  which  tht 
work  is  done..  These  Thread  ]\Iillers  are  noted 

for  these  qualities.  Its  quality  of  work  is  un- 
rivalled. Our  Sen-ice  Department  will  give 

YOU  all  the  particulars.     Write  us! 
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THE  JOHNSON  FRICTION  CLUTCH 
.Here 

''Spreading! J  J 

The  value  of  the  Johnson  Friction 

Clutch  is  finding  increased  recognition 
wherever  the  consideration  of  Quality 

is  allowed  to  rule. 

A  large  user  is  the  Wil- liams Tool  Co.,  Erie, 
Pa.,  who  have  adopted 

it  for  their  heavy  Cut- 
tiufj;  Off  Machines  illus- trated here,  the  capacity 
of  which  ranges  from 

31/2  to  5  in.  of  heavy  bar 
steel. 

Tlie  clutches  are  located  in 
the   headstock,    as    indicated 

by   the   arrows,    being   oper- 
ated   by    the    simple    lever 

action     characteristic     of  all 
Johnson    Clutches.      The    clutch    is    located 
between  two  spur  gears  and  operates  both  for stopping 

and  starting  and  change  of  speed. 

Here 

If  you  have  not  considered  the  manifold 

advantages  of  the  JOHNSON  Friction 

Clutch — it  is  nearly  time  to  do  so  or  your 
machine  may  suddenly  fall  into  line  with 

the  "one-lung"  auto  and  the  tall  hat — 
merely  objects  of  curiosity. 

"Clutches  as  applied  in  Machine  Build- 

ing" is  a  live  book  well  worth  reading  by 
every  machinist  and  machine  builder. 

Why  not  write  for  a  copy. 

England 

Send  for  our  yellow  data  sheets   descriptive  of  these  Clutches 

THE  CAHLYLE  JOHNSON   MACHINE  CO.    Manchester  conn. 

_ThoEfandem       Co.,    159    Gt.  PorlUnd    St..    London,     r^onnfln    Williams  &  Wilson.  Ltd..    320  St.  James  St..   Montreal. 
W..    England.    Sole      Agents     for    the     British     Isles.     VjaHaUa         Canadian      Fairbanks-Morse     Co  .     Limited,     Toronto. 

AUSTRALIA:    Edwin  Wood.   Ply..   Hardware  Chambers.   231    Elizabeth   St..   Melbourne.   Victorio. 

Mention  this  paper  when  writing  advertisers.    It  will  identify  the  proposition  about  which  you  require  information. 
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^T^HE  Self-Oiling  Bearings  on  all  Consolidated 
Presses  are  another  source  of  satisfaction  to 

Consolidated  Press  users.  A  constant  supply  of 

lubricant  is  furnished  to  the  main  bearings,  the 

crankshaft  revolving  on  a  film  of  oil,  automatic- 

ally applied. 

Provision  is  made  for  draining  off  the  oil  to 
be  renewed  from  time  to  time. 

This  is  a  feature  you  cannot  conscientiously 
overlook. 

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

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

"Erie*'  Steam 
Hammers 
Closely  obsen^e 
this  substantial, 
well  bniltSteam 
Hammer  and 
you  will  readily 
appreciate 
why  "ERIE' 
S  T  E  A  M 
HA  M  M  E  R  S 
are  getting  the 
preferencein  all 
modern  Forge 
Shops. 

They   have  earned, 

their  enviable 

reputation. 

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

Here's     One     Means     of    Saving    Time 
In     Munition     Manufacture — 

The  morkins  of  Range  Rings.  Rifle  Parts,  Timing  Fuses.  Gun 

Sights,  Shells,  Shrapnel  on  round  or  flat  surfaces  of  tools  or'  other 
work. 

No.  6 
Hand  Marking  Machine 
This  machine  was  de- 

signed to  cut  time  and 
costs  in  this  work.  How 
well  it  does  it  is  evi- 

denced by  the  records 
it  has  made.  With these  machines  your 

marking  can  be  accom- 
plished in  minimum 

time  at  a  lower  cost 
than  by  hand  and  in 

a  much  more  satisfac- tory manner. 

Send  us  your  prints  or 
samples  and  we  will 

give  you  full  particu- 
lars.     Send   now. Write  to 

"The  'Marking 

Machine  ̂ People" Mirlin  Machine  Co. 
Greenfield,     Mass. 

U.  S.  A. 
Manufacturers      of      both 

Hand     and     Power 
Machines. 

Canadian     Representatives. 
—The     Canadian     Fair- banks-.Morse    Co.,    Ltd., 

CalgaiT.     Montreal,     To- 
ronto,   Vancouver,    Win- 

nipig,    St,    John. 

If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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R^Qit 
erior 

STEEL 
V/OU  have  thought  of  many  qualities  you 

would  like  to  have  in  High  Speed  Steel 

Tools — such  as  cutting  edges  with  long  life, 
freedom  from  brittleness,  great  reserve 

strength  and  toughness  to  resist  shocks  and 

strains,  tools  that  would  not  require  special 

heat   treatment,   tools   that  would    take   deep 

^  roughing  cuts  or  fine  smooth  finishing  cuts, 

and  in  addition,  could  be  worked  at  higher 

speeds  than  you  ever  dreamed  of.  All  these 

virtues  and  many  more  are  contained  in 

"Rgd^ut Superior",  a  First  Qyality  High 
Speed    Steel.     Furnished    in    Anneeiled    Bar 

^  Stock,  Discs,  and  Treated  Tool  Holder  Bits. 

n  . ;  Are  your 

. .    Send  for  folder 

tool: s  mai deof  I^Glti 

VANADIUM -ALLOYS 
STEEL  COMPANY 

Pittsburgh,  Pa. 
Works  at  Latrobe,  Pa. 

L 

FOR 

SHRAPNEL 
SHELLS 

AND  SHELL  BLANKS 

We  are  the  only  company 

in  Canada  producing  steel 

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

vastly  superior  to  the  ordin- 
ary kind,  improving  the 

physical  properties  and 
reducing  the  waste  of  ingot. 

We  can  supply  forgings  of 

all  shapes  and  sizes  made  of 

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

est Notice. ' 

Nova  Scotia  Steel 
and  Coal  Company 

Limited 

Head  Office:  NEW  GLASGOW,  N.S. 

Western  Sales  Office : 

Room    14,     Windsor     Hotel,    MONTREAL 

Mention  this  paper  when  writing  advertisers.    It  will  identify  the  proposition  about  w
hich  ij«a  rcqiure  injoruiaUon. 
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ESTABLISHED   1870 

W"  ATKINS  &  C  r TRADE     MARK 

vm\\i{(/w///// 
WACO 

Reliance  Steel  Works 

SHEFFIELD,   ENG. 

TRADE    mark: 

Brand 

High  Speed  Steel  and  Twist  Drills 

"DOUBLE  WACO"  Quality 
Specially  Adapted  for  all  kinds  of 

MUNITION  WORK 

"Turtle"  Brand 
High  Class  Tool  Steel,  Files,  etc. 

of  all  descriptions. 

For    particulars   apply  to  our 
Sole  Representatives  for  Canada 

.  A.MARSHALL  &  CO. 
70  Lombard  Street       Toronto,  Ontario 
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Its  Construction 
and  Achievements 

The  array  of  performances  this  lathe  has  made  in 

boring  shells  up  to  6'  is  suflScient  to  warrant  the 
confidence  that  our  clients  express  in  them.  While 

speed  is  a  great  asset,  yet  the  quality  of  work  done 
and  the  condition  of  the  machine  after  excess  use 
have  excited  the  most  favorable  comment.  An  inquiry 

would  be  thoroughly  attended  to. 

Our  line  of  lathes  is  most  complete. 

John  T.  Hepburn,  Limited 
TORONTO,  Ontario 
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This  Wonderful  Metal 

is  made  in  different  Grades  and  can  be  adapted  for 
A  MULTITUDE  OF  OPERATIONS. 

Remarkable  Results  are  Being  Obtained 

in  machining  Steel,  Iron,  Bronze,  Brass, 
Ivory,  Celluloid,  etc. 

DIES   OF  ALL  DESCRIPTIONS 
are   cast  for  hot  or  cold  drawn  work. 

Write  us  for   particulars,  stating  the  class  of  work 
you   are   on,  and   what   your   difficulties    are.       Our 

Engineering  Staff  is  at  your  disposal. 

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

TORONTO  MONTREAL 

200  King  Street  West  315  Craig  Street   West 

7/  any  advertisement  interests  you,  tear  it  out  now  and  place  with-  letters  to  tie  answered. 
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COCO 
TURNING    STEEL 
TOOL  HOLDER  BITS 

"THE  BIT  WITH  THE  GROOVE " 

gpiaiiiiiiiiiiini|ipaipp 

lumm  STEEL 

What  CoCo  is  Doing  on  Other  Jobs 

"CoCo"  will  do  the  same  in  y<nir  shop,— will  cut  faster  or  lon-er  than  other 

steels.    Here  are  some  proofs: — 

**CoCo"  is  cuttiim  Semi-steel  Castin-s  at  100  ft.  per  minute,  cut  V,"  deep.     30 

l.onrs'  continuous  service  between  grinds. 

"CoCo"   i-  turning  Cast  Iron  Hydrant  Caps  at  169  ft.  per  minute,  feed  W,  cut 

%"  and  tiu-ns  4  hydrants  per  grind  where  less  than  one  per  grind  used  to  be  stan
dard. 

"CoCo"    is  turning  .40  Carlson  0.  IT.  Forged  Rams  at  9.3  ft.  per  minute,  feed 

%",  cut  3/32"  turning  3  rams  in  the  same  time  it  formerly  took  to  do  one. 

CAN  YOU  BEAT  IT? 

CoCo  Steel  does  not  do  stunts-It  does  the  work.     It  will  do  yours  a
s  well.     Ask  us. 

COLONIAL   STEEL   COMPANY 
PITTSBURGH  BOSTON  DETROIT  NEW  YORK  P

HILADELPHIA  ST.  LOUIS  CHICAGO 

tVeiition  this  paper  vohen  writing  advertisers.    It  will  nleulify  the  proposition  about  whi
ch  you  rerprire  information. 

'  1 
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URANIUM 
HIGH  SPEED  STEEL 

STANDS  UP  UNDER 
SHOCKS 

IMPACTS 

STRAINS 

WHICH   ARE  INCIDENTAL  IN   CUTTING 

STEEL  AND  IRON 
at 

HIGH  SPEEDS 

Due  to 

ROUGH  SPOTS 

UNEVEN  SURFACE 

SANDS,  PITS,  Etc. 

See   Your  Tool  Steel  Man  or   Write  Us 

Standard  Alloys  Company 
Forbes  and  Meyran  Avenues 

PITTSBURGH  PENNA. 

//  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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IN  STOCK— FOR  IMMEDIATE  SHIPMENT 
SUBJECT    TO    PRIOR    SALE 

H.E.W.  Boring  Lathes  To  Handle  Shells  Up  To  6" 

MADE  IN  CANADA SPECIFICATIONS   ON  REQUEST 

P.O.Box  T185 

HYDE  ENGINEERING  WORKS 
CONSULTING  AND  MANUFACTURING  ENGINEERS 

27  William  Street,  MONTREAL,  P.Q. 

IF  YOU  WANT  THE 

EST 
ASE  PLUGS, 

UY 

ANFIELD'S 
Have  in  stock  for  immediate  shipment  either  threaded 

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

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

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

on  application. 

Mention  this  paper  when  writing  advertisers.    It  will  identify  the  proposition  about  ivhich  you  require  information. 



July  26,  1917. CANADIAN    MACHINERY 17 

Just  Now 
welhave  two  4.5  machines  ready  for  immediate  delivery 
THIS  Band  Turning  Machine,  by  its 

ability  to  perform  efficiently  month 
after  month  under  ex£eptional  production 
strains,  has  proved  its  worth  to  munition 
makers.  It  is  being  used  by  many  Cana- 

dian munition  plants,  where  it  is  giving 
absolute  satisfaction. # 

A  glance  over  some  of  the  features  will 
interest  you. 

Integral   (en  bloc)   construction  assures 

perfect  rigidity,  permanent  accuracy  and 
desirable  comj^actness. 

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

Graduated  feed  dial,  two  cutting  tools, 
and  ample  belt  power  insure  outT)ut  of 
accurate  work  in  least  possible  time. 

Machines  are  also  built  for  15, 18,  60-pdr. 
and  6'  shells. 

ROELOFSON  MACHINE  &  TOOL  COMPANY,  LIMITED 
Head  Offices:  1501  Royal  Bank  Bldg.,  Toronto,  Canada.     Works:  Gait,  Canada 

If  any  advertisement  interests  you,  tear  it  out.now  and  place  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 

z 
Twht  Drills  and   3^^,,  q^j^^^^  (Canada) Reamers,  Milling  j^.^.^^j  ̂ 
Cutters    and     Slit-      ̂ ead  Office  and  Works:    Montreal,  P.Q. 

ting     Saws  Branch  Office:    Toronto,  Ontario 

Your  Riveting? 
How  is  it  done  ?  Are 

you  getting  the  neces- 
sary speed?  Is  the 

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

The  Grant  Rivet  Ma- 
chine has  established 

the  records  of  one 

clean,  perfectly  fin- 
ished  rivet  per 
second.  Is  that  speedy 
enough,  or  is  it  too 
speedy?  This  is  the 
fastest  any  similar 
machine  will  work 
and  if  too  speedy  it 
could  be  worked  in 

conjunction  with 
some    other    work. 
Our      catalogue      i  s 
worth       writing      for. 
There   is  one  for  you. 

THE 

GRANT 
Mfg.  &  Machine  Co. 

Holland    Ave. 

Bridgeport  Conn. 

HIGH    SPEED 
HAMMERS 

For    High    Speed    V/^rk 

FEATURES: 

Economy  in  floor 
space,  elimination  of 
weight  and  a  guar- 

anteed saving  of 
from  15%  to  20% 
on  any  class  of 
work.  The  life  of 

the  machine  is  prac- 
tically indefinite  as 

phosphor  bronze 
bushings  are  used 
throughout. 

No  riveting  too  in- 
tricate for  us;  no 

riveting  which  our 
machine  cannot  ac- 
complish. 
Send  for  our  High 
Speed  Hammer Book. 

THE    HIGH    SPEED    HAMMER    CO. 
Rochester,   N.Y. 

Sales  Agents  :     The  A.   R.   Williams  Machinery  Company, 
Limited,  Toronto,  Ontario. 

Mention  this  paper  when  writing  advertisers.    It  will  identify  the  proposition  about  which  you  require  information. 
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Papid 
^-oductior 

FOR    25     YEARS     MAKERS 
OF   FINE  MACHINE  TOOLS 

"The 

Distinguished 

Service  Lathe" 
In  this  Lathe  you  see  exemplified  the  skill  of  expert 

workmeii  with  years  of  "Hamilton"'  experience — 
experience  which  means  something.     It  is  a  lathe 

that  well  represents  the  hest  of  our  high  class  machines — a 
lathe  most  carefully  constructed  Avith  lasting  materials — a  lathe 
that  turns  out  work  of  the  calibre  of  its  own  ideal  construction. 

The  illustration  shows  the  sturdy,  easy  working  "Hamilton" 
complete  with  equipment  —  single  back  gears,  hollow  steel 
spindle,  self-oiling  bronze  boxes,  power  cross  feed.  There  is  a 
good  deal  more  we  can  tell  you  about  this  profit -making  quality 
worker.    Write  to  us  and  we  will  send  you  interesting  literature. 

The  Hamilton  Machine  Tool  Co. 
HAMILTON,  OHIO 

Sole  Agents  for  Ontario :  H.  W.  Petrie,  Limited,  Toronto,  Ontario 
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Do  More!' 
-^^  ~~put  on  more  steam 

is  the  industrial  siogan  of  to-day 

You  can  "do  more"  with  McCabe's  "2-in-i"  lathe  than  any  other  big  Lathe 

built,  because  you  have  "more"  capacity. It  will  carry  DOUBLE  the  burden, 
by  handling  such  work  as  you  would 

put  in  a  26-inch  lathe  when  there's  no 
big  work  to  do,  as  a  48-inch. 
Our  most  valuable  resource  is  time — 
save  the  time  other  big  lathes  stand  still 

by  installing  McCabe's  "2-in-l"  Double 
Spindle  Lathe.  Never  idle.  Save  $1,000 
in  the  price.  Other  big  lathes  cost  that 
much  more. 

■• 

K'atiO  «A''GrAMiN(. d^ ̂ ,  Opening   -SitAfjv  Rr*T 
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b     ■  -      -• 
:     ■        ,   -•  ■    ■ BtP    An>  t  \ t.v  LtNi.ltt  Ur  kt    -40  ri  ■ 

McCABE'S   ••2-in-r'   Double-Spindle   Luihe — 26-48   inch   Swing 
As  a  48  inch  Triple-Geaired   Lathe. 

Immediate  Shipment  12-ft.  beds — from stock. 

J.  J.  McCABE 
149  Broadway, 

NEW  YORK 

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

Strictly   modern    in  design,  rigidity 
and  accuracy  guaranteed. 

Himoff   Machine  Company 
45  Mills  Street 

Astoria,  City  of  New  York,  N.Y. 

THE  WALCOTT  LATHE 
is  backed  by  lathe-buiiding  experience 

extending  over  35  years 

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

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

WALCOTT  LATHE  COMPANY 
Successors  to 

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

Mention  this  paper  when  ivriting  advertisers.    It  will  identify  the  proposition  about  which  you  require  information. 
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Improved   Centering   Machine 
Mr,  Shell 
Manufacturer: 

The  importance  of 
centering  is  obvious. 

This  tool  is  giving 
real  satisfaction 

ever\-  dav  and  stavs 
on  the  job. 

Write  for  price  and 
description. 

Delivery,  ship  lo 
days  after  order. 

Shipping  weight 
2040  pounds. 

VICTORIA  FOUNDRY  COMPANY,  LIMITED 
OTTAWA,  ONTARIO 

On  this  18-in.  Whitcomb-Blaisdell  Lathe,  the  drive  is  through  double  back  gears  and  a 
three-step  cone  pulley  carrying  a  wide  belt.  Thus  nine  changes  of  spindle  speeds  are 
obtained,  yet  at  the  different  speeds  the  effective  power  is  far  more  nearly  equal  than  in 
the  usual  construction  with  plain  back  gears. 

Just  one  detail— but  typical  of  the  many  details  which  unite  to  make  this  machine  tool 
capable  of  tUSning  out  the  nicest  work  w^th  great  rapidity.  Read  all  about  it — in  our 
latest  catalog. 

Whitcomb-Blaisdell  Machine  Tool  Co.,  Worcester,  Mass.,  u.s.a. 
LATHES  PLANERS 

If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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We  will  Fill  Your  Requirements Send  us  Your  Inquiries 

Air  Compressor  Evidence 
The  greatest  evidence  of  the  value  of  any  article  is  the 
dcmanci  for  it  after  investigation  and  trial.  Below  are  four 
carloads  of  our  compressors  which  fills  one  order  to  a  large 
concern  in  Canada.  Our  line  of  compressors  is  very  lage. 

Write  us  and  explain  your  requirements. 

The  Jenckes  Machine  Company,  Limited 
WORKS: 

Sherbrooke.  Que. 

CANADIAN  SALES  OFFICES: 
Sherbrooke,  Montreal    St.  Catharines,  Toronto. 

Cobalt,  South  Porcupine,    Vancouver. 

WORKS: 

St.  Catharines,  Ont, 

vk  ̂ g^   _X                 1 

18" for  m 

horse- 
tlie  d( 

capac 
usage 

Cha 

217  N 

E  L  M  ES 
Stroke  Hydraulic  Pu 
aximum  pressures  and  capacities,  fo 
power  motor — a  pump  designed  to 
;mand  for  a  high-pressure  outfit  of 
ty,  and  one  able  to  with.-^tand  the  ; 
of  present-day  practice. 

Other  designs  for  all  pressures  and 

capacities. 

rles  F.  Elmes  Engineer 
Works 

lo.  Morgan  Street              CHICAGO 

mp 

r  250 
meet large 

severe 

•ing 

,  ILL. 

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  MUi  Street,  Rochester,  N.Y. 

MeuH*n  iMa  paper  when  writing  advertisers.    It  will  identify  the  proposition  about  which  you  require  information. 
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These  are  strongly  built,  accurate  machines.     Will  give  equal  satisfaction  in  tool-room  or  shop. 
The  following  extras  can  be  furnished  if  desired:  Taper,  Relieving  or  Draw-in  attachment,  Waving  attach- 

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

Garlock-Walker  Machinery  Co.,  Ltd., 
32  FRONT  ST.  WEST, 

Telephone    MAIN  5346 Toronto 

No  Excess  Parts 
In   This   Triple 

Purpose 
Machine 

"Metalwood"  Hydro- 
Pneumatic  Combination 
Forcing,  Broaching  and 
Straightening  Press  is 
essentially  a  production 
machine.  It  is  adapt- 

able to  many  uses  and 
is  built  without  a 
single  excess  part. 
Auxiliary  tables  and 
fixtures  add  further  to 
its  usefulness. 

Metalwood 

Mfg.  Co. 
Leib&  Wight  Sts., 
DETROIT,  MICH. 

U.S.A. 
For  Great  Britain  and 
Continent  address  Gaston 

,  E.  Marbaix,  Coronation 
House.  4  Lloyds  Ave., 
London.     E.C.,     England. 

PRESSES 
Made 

in Canada 

H3^draulic  Presses,   Pumps  and  Accumula- 
tors for  all   purposes 

WRITE  FOR  PRICES  AND  DELIVERIES 

WILLIAM  R.  PERRIN,  Limited 
TORONTO,  CANADA 

//  any  advertisevient  interests  you,  tea  r  it  out  now  and  place  with  letters  to  be  answered. 
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The  "TOLEDO" ARCH  PRESSES 
with  slight 
inociif  i  c  a  tions 

will  operate 
nearly  all  the 

blanking,  form- 
i  n  g  ,  horning, 
wiring  and 
com  b  i  n  a  tion 
dies  ordinarily 
used  in  the 
manufacture  of 
all  kinds  of 

l)ieced  tinware, 

lard  pails,  buck- 
ets, pans,  etc. 

Furnished  witii 

solid  or  remov- 
..^  able  front  piece 

to  bed    and    on    upright    or    inclined    standards. 
Particularly  efficient  for  shops  where  saving  of 
-pace  is  an  object. 

The  Toledo  Machine  &  Tool  Co. 
Toledo,  Ohio 

r: 
lt!lC=IEll 

Combination  of  Rigidity,  Accuracy, 
Simplicity  and  Ease  of  Operation 

Bodies  are  inclin- able a  n  d  convenient 
for  handling  dies  and 
material.  Slides  are 

long  and  well  gibbed. 

^ 

Inclinable 
Power  Presses 
reduce  the  maintenance 
cost  of  both  machine  and 

tools. 
BUILT   IN  EIGHTEEN  SIZES. 

Adapted  for  many  operations  in  the  manufac- 
ture of  tin  can.?,  pieced  tinware,  metal  packages, 

brass  goods,  electrical  goods,  trimmings,  etc. 

(Catalog  2-G,  describing  them,  s-enf  on  request. 

L 
111*    W.   DliSS     \^0»f   Brooklyn.  N.V.  U^S^a! Chicago  Office:  Peoples'  Gas  Bldg:. ;  Detroit  Office:  Dime  Bank 
Bldp. :  Cleveland  Office:  Union  Bank  Bldg.  Offices  in  Europe: 
100  Boulevard  Victor  Hugo,  St.  Ouen.  Paris:  Pocock  St.,  Black- 
friars  Rd.,   London,  S.E. 

3E 3B[=3iI  E DE J 

r 

amsw^^ 

i    Working  Day  and  Night? 
If  so,  it  will   be  decidedly   tJ 
3-our  advautage  w  iustall 

"Chicago"  Automatic 
Screw  Machines 

They  are  not  only 
equal  to  day  and 
niaht  service,  but 
will  economically 
turn  out  any  screw 
machine  product  in 
minimum   time. 

READY      FOE      OPERATION      IN      YOUR 
PLANT     IN     LESS     THAN     SIX     WEEKS 

from  the  time  your  order  reaches  us. 

Drop  a  card  now  for 

specifications.  -^      ̂     >--^:  .. 

The  John  MacNab  Machinery  Co.,  ̂ %^t^' y'^'r^^' European   Representative:  Jobn   MacNab,   Hyde,   England. 

Mention  this  paper  when  writing  advertisers.     It  will  identify  the  proposition  about  which  you  require  information. 
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Bilton  Automatic  Gear 
Millers — Spur  or 

Bevel  Gears 
CAPACITY 

No.  1  -  -  14  Pitch 
No.  2  -  -  10  Pitch 
No.  3     -     -      8  Pitch 

The  Bilton  Machine  Tool 
Company 

Succeediac  The  Standard  Mfg.  Company 

Housatonic  Ave.,  Bridgeport, 
Conn.,  U.S.A. 

Also  Manufacturers  of  — 
Plain  Horizontal  Millers 
Automatic  ilillers 
Plain  and  Ball  Bearing 
Bench  and  Column  Drills 
Riveting  Machines 
Milling  Cutters 

Catalog  30  on  request. 
Foreign  Agents: 

Alfred  Herbert,   Limited 
M.  Mett  Engineering  Company 
Chas.  Churchill  Company,  Limited 

For  Rapid  Production 
and  Accurate  Wori^ 

USE  THE 

"BRIGGS" 
The  Briggs  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  accurate 
work  when  running  at  a  high  rate  of  speed  and  feed. 

The  Base  Tank  and  Large      .^^E^^H^^^^M^      FaSt 
Gear    Pump    is   the    la 
addition  to  its    many 
vantages.    Tank  holds 
20    gallons   of    cutting 
lubricant 
Pump  BcTcr  requires  prim- 

ing  and    win   deliTer   ten 
eallcml  per  minute  to  the 
cnttert,    keepine    them 
cool  when  run  at  very 

bicb  ipeed. 

Our   booklet    de 

fully.     Drop 
for  it. 

Gooley  &  Ediund 
Inc. 

Cortland,      N.Y.,    U.S.A 
Foreiim  Aeents:  Allied 
■America,  France,  Bel- 
rlnm,  Italy,  Switzerlaml, 
Machinery  Company  of 
Russia,  Scandinavia,  C.  W.  Burton,  G 
3th8  &  Co.,  London,  Manchester  and  Glas- 

gow, Barandlaran,  Metivler,  Gazeau  &  Cia, 
San  6ebaitltn,  Spain. 

Jrlf 

"Filsmith"  Quality 
This  lathe  has  won  its  way  through  actual 
experience  to  be  known  distinctly  as  a 
quality  lathe.  For  the  swing  it  includes,  its 
speed  is  something  to  be  wondered  at.  Solid 
full  webbed  headstock;  50-point  carbon  cru- 

cible steel  spindle;  massive,  rigidly  clamped 
tailstock.  A  study  of  these  features  on  the 
Illustration  will  give  you  an  Hea  of  its  con- 

struction. A  letter  from  you  would  com- 
mand our  immediate  attention  and  secure 

for  you  all  specifications. 

The  Philip  Smith  Mfg.  Company 
Sydney  Ohio  U.S.A. 
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SMOOTH  AS  GLASS 
WITH  THE 

Dominion  Universal   Grinder 
ADD  TO  THIS 

Ease  of  Operation,  Stability  and  Solidity 

of  the  Machine  makes  it  a _■?-■?; "^Mi Master   Grinder     ̂ ^ 

Try  One  and  See.     You  may  pay  more, 

but  you  cannot  get  a  better  grinder. 

LET  US  TELL  YOU 

MORE 

ABOUT  IT 

Dominion 

Machinery 
Company 
110  Church  St. 

Toronto,  Ont. 
Canada 

That's  the  kind    of  grinding  you  want 
That's  the  kind    you  get 

Williams  Gives  You  Quality  '^Insurance" 
Amongst  those  who  know  the 
value  of  Williams  Cutting  and 

Threading  Machine  and  those 

who  use  these  machines,  there  is 

a  confident  assurance  that  at 

least  one  department  of  the 

works  is  up  to  100  c>^  efficiency. 
They  are  made  in  11  different 

sizes  and  each  size  made  to  in- 
clude 10  sizes.  For  utility  and 

value  the  Williams  have  no 

equal.  A  letter  to  us  will  com- 
mand  our   immediate   attention. 

Williams  Tool  Co. 
Erie, 

Penn. U.S.A. 

Can.   Agents: 
The  A.  R.  Williams  Machinery  Co., 

Ltd.,   Toronto,  Canada 

Mention  this  paper  when  writing  advertisers.     It  will  ideidijy  the  proposition  about  which  you  require  information. 
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We  will  send  a  Racine  on 

a  Trial  Basis —  Why  ? 
The  Racine  niaohiiie  is  the  only  liigh- 
sjjeed  nietnl-cutting  machine  in  the 
world  that  is  absohitely  positive  in 
every  action,  and  will  duplicate  itself 
in  every  cut  during  the  entire  life  of 
the  machine.  All  wearing  parts  are 
adjustable  and  accuratelj^  machined. 

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

The  Reason 

For  So  Many  Repeat  Orders 
after  comparative  testa  is  thnt  no  magnifying  glass  is  necessary  to 
distingiiislr  llie  increase<i  pioduction  an-l  the  better  class  of  wurlt  on 
the    I'EEKLESS    Higli-Si.eed    Cutting-off    Saw. 

\  thin]  order  just  came  in  from  one  of  the  largest  concerns  in  the 
United  Stntes.  and  is  it  not  a  fact  after  a  firm  has  standardized  on 
a  certain  make  of  tool  that  some  real  results  must  be  produced  in 
order    to   effect   a   change? 

One  of  our  customers  writes:  "It  talies  us  only  1-I5th  of  the  time  to 

cut   our  stock   on    the   PEERLESS   that   it  did   on   our  other  machine." 

If  you  are  open  to  conviction  we  have  a  proposition  to  offer  that 
no    manufacturer   can    afford    to   pass   up. 

PEERLESS  MACHINE  CO.  ̂ f^cmV^^i.^v.s.u. 

"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 

utility  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. 

7/  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  ansivered. 
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Economical  Production 

More  Important  Now 
Than  Ever 

Now  is  the  time  to  install  the  Landis  Die 

in  your  shop  when  you  want  continuous 
production  at  a  minimum  cost  of  upkeep. 

Landis  Die  Heads  and  Machines  will  not  only 
stand  up  to  your  work,  but  will  give  a  better 
quality  and  quantity  of  threads  at  a  lower  cost 
than    is    possible    with    any    other    threading 
machine. 

Catalogues  upon  request. 
No.    22    Bolt    Cutter    Die 
Heads  and  Machines. 

No.  23  Pipe  Threading  Die 
Heads  and  Machines. 

Remember  the  Landis  points  of  superiority — long  life, 
higli  cutting  speed,  variable  rake  angle,  interchangeability 
of  cha-sers,  al>sence  of  annealing,  bobbing  and  retemper- 
ing,  permanent  throat,  etc. 

It's  up  to  you  to  investigate  this  die — send  your  specifi- 
cations and  let  our  Engineering  Department  show  how  the 

Landis  Die  will  handle  your  requirements. 

LANDIS     MACHINE    CO. 
WAYNESBORO,  PA. 

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

Through  3K"  round  60 
Carbon,  70  Manganese 
Shrapnel  Stock  every 

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

high  speed  teeth. 
You  can  use  this  speed 

profitably  —  on  shrapnel 
or  any  other  stock. 

Let  us  send  full 
Particulars. 

HUNTER  SAW  &  MACHINE  COMPANY,  Pittsburg,  Pa. 

)  ̂ H 

ij^^^^^^^S^^HH 1 ■*-, 

mT
' 

.  H-T-  _-.''/>'?ij:!-^_>- '^'"■.  J 1 
\ 
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J 
Mention  this  paper  when  writing  advertisers.    It  will  identify  the  proposition  about  which  you  require  information. 
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Two  Cuts 
Simultaneously 
One    up,    the    other    down. 
This  is  what  makes  the 

Hurlbut-Rogers  Cutting-Of  f 
and    Centering    Machine 
virtually  double  the  output 
and  reduce  the  cost  per  piece 
about  one-half. 

The  Hurlbut-Rogers  Ma- 
chine gives  you  capacity  of 

two  machines  at  the  expense 
and  in  the  floor  space  of  one 
machine. 

We  build  them  for  hard  work  and  the  utmost  in 

accuracy— and  their  GREAT  SUCCESS  ON 
SHELLS  shows  it. 

Cutting-off Economy 

5-inch  Cone-Driven  Machine 

Let  us  go  into  details. 

HURLBUT-ROGERS  MACHINERY  CO.,  South  Sudbury,  Mass. 
FOREIGN  AGENTS— England,   Cha«.   Churchill  &  Co.,    Ltd.,   London,    Manchester,  Glasgow 

and  Newca.tle-on-Tyne.     H.   W.  PETRIE,   TORONTO,  CANADA. 

If  it  is  a  Question  of  Efficiency 
There  are  lathes  that  will  give  you  all  grades  of  efficiency. 

But  we  interpret  efficiency  to  mean  highest  speed  and  quality  of 

production  together  with  lowest  possible  cost.  These  features 
are  embodied  in  the  making  and  with  them  are  associated  a 

range  of  work  that  registers  from  coarse  to  the  very  finest. 

Investigate.  If  this  doesn't  meet  your  requirements  we  have 
such  a  line  that  we  can  easily  supply  your  wants. 

Hardinge   Bros. 
Inc. 

1770  Berteau Avenue, 

CHICAGO, 

ILL.,  U.S.A. 

If  any  advertisement  interests  you,  tear  it  oat  now  and  place  with  letters  to  be  answered. 
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Smooth  Bores 

We  have  designed  for 

our  own  use  a  simple 

and  inexpensive 

grinder  to  give  the 
final  touch  to  the  bore 

of  our  shells. 

It  does  the  work,  and 

we  will  have  some  of 

these  machines  on  the 

market  shortly. 

Write  us  for  our  pro- 

position. 

Marsh   &   Henthorn 
Limited 

BELLEVILLE,  ONTARIO 

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 

|iiiiiii:iil!iilililiiiiilii:iii;iililil!l!lililililililililii:iii:i:iilii;nilil!i:iii:nilii!lii:iii:ii^ 

I  Assuming   that   you   want  a  grinder    1. 

I  that    is    better    than    the    average — 
=  A    grinder   with    massive  table,    micrometer   adjustments, 
=  very  long  knee  and  gibs,  and  extra  heavy  head  and  tail- 
=  stock — it   will   pay   you  to   investigate  the 

I  Standard  No.  6 
I  Universal  Grinding  Machine 

=  In  addition,   you'll  find  that  the  headstock   is   fitted   with 
=  largre  bearing   for  chuck  spindle  and  with  special   bronze 
=  bearings    of    navy    specifications,    spindle    is    tapped    and 
=  tapered,   bored  to  take  wheel  arbors,  and  bearings  are   1 
=  in.  in  diam.  and  294  in-  long,  and  an  exceptionally  simple 

p  and  sturdy  countershaft  with   self-lubricating   bearings. 

Start  the  investigation  by 

sending    for   the   full    ''e- 
tails — to-day. 

1    Simmons  Machine  Co.,  Inc. 

g       1001  Singer  Bldg..  New  York  City 
=       981  Broadway.  Albany.  N.Y.  (: 

9  €. 

Mention  this  paper  rrJtcn  writing  advertisers.    It  will  identify  the  proposition  about  which  you  require  inf)rmation. 
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ELECTRIC     GRINDER 
The  Speediest   and  Most  Efficient   Grinder  on    the  Market 

30,000  R.  P.M. 
Thij  marvellous  speed  will  cut  the  cost 
of  \our  grinding  operation  and  pay  for 
the  grinder  in  short  time.  Built  to  do 
perfect  work,  too. 

Dynamically  balanced,  ilotor  and  in- 
ternal attachments  equipped  with  S  K  F 

Ball  Bearings.  No  end  play — no  vilira- 
tion. 

Does  all  kind  of  grinding — longitud- 
inal, cylindrical,  internal  and  other 

hard-to-get-at  jobs.    Easily  portable. 

Write  for  full  d^'taUs.  JLL, 

R.  E.  T.  Pringle,  Limited      ̂ * Manufacturers'  Agents 
OFFICES: 

Tyrrell   Bldg.  -     -     95  King  St.   East.  Toronto 
809  Unity  Bldg.   Montreal,  Que. 
3402  Osier  Ave.  ....  Vancouver,  B.C. 
302  Donalda  Block  .     .     ■     -Winnipeg,   Man. 

The  "McKenzie"  Engine  Lathe The  Standard  of  Accuracy 

Made  from  new  patterns,  of  improved  desi^,  and  con- 
strueted  of  the  very  best  material  by  expert  workmen. 
Every  part  is  mechanically  perfect  and  excellently  finished. 

Its  aceiuaej"  and  durability  mean  a  big  saving  of  money to  vou. 

Let  us  put  full  details  before  you.    Write ! 

The  Improved  Power  Hack  Saw 
will  cover  its  cost  many  times  over  with  the  money  it  saves  through 
long,  efficient  service. 

Saws  bars  6x6  in.,  either  round  or  square,  and  is  so  constructed  as  to 
require  no  attention  after  work  is  put  in  \  ise,  and  stops  automatically 
when  piece  is  cut  off. 

The  improved  Saw  Guide  is  a  Special  Feature — it  keeps  the  saw  perfectly 
in  line  at  all  times. 

The  D.  McKenzie  Machinery  Company 
Guelph,    Ontario 

//  any  udccrtisement  interests  you,  tea>  it  ovi  now  and  place  with  letters  to  be  answered. 
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MATTHEWS 
Marking  Devices 
Quality  of  material  assured,  the  success  of  a  steel  lettering 
die  depends  on  its  accuracy.  Matthews  of  Pittslmrgh  made 
that  discovery  67  years  ago,  and  make  marking  devices 
aecordingly.  Matthews  facilities  are  complete.  Specially 
designed  machines,  expert  operators,  skilled  hand  workers— r- 
we  have  them  all,  pins  ability  to  make  prompt  deliveries. 
Mark   what   you   make — mark   it   right — mark    it   with    a 

"Matthews"  stamp. 

JAS.  H.  MATTHEWS 
&  COMPANY 

67  Years  in  Business 

Forbes  Field,  PITTSBURGH,  P.A. 
Dis'ributors  for  Canada  : 

Canadian   Fairbanks  -  Morse    Company,  Ltd. 

St.   John.  Quebec.  Montreal.  Ottawa.  Toronto. 
Hamilton.  ^Windsor.     Winnipeg.     Saskatoon. 

Calgary.  Vancouver,  Victoria. 

WELLS   SELF-OPENING   DIES 
CUT  PERFECT  SCREW  THREADS 

WELLS  SELF-OPENING    DIE 
has  both  face  and   hand   trip. 

The  Wells  Self-Opening  Die  cuts  the  thread  with  a 
fine  shearing  cut,  then  opens  with  a  quick,  positive  snap. 

Adaptability 
The  Wells  Self-Opening  Die  can  be  used  on  screw 

machines,  lathes,  automatics,  drill  presses  and  bolt  cutters. 

Chaser  Principle 
The  Wells  Self-Opening  Die  embodies  an  entirely  new 

principle  of  design.  The  chasers  are  about  four  times  as 
long  as  the  threaded  portions  and  are  supported  through- 

out their  entire  length  and  width  by  the  solid  sides  of  the 
slots  in  the  body.  They  cannot  squirm  away  from  the 
work.  Wear  is  reduced  to  a  minimum  throughout. 
Adjustment  is  simple,  positive  and  accurate. 

A  large  number  of  these  Dies  in  stock  for  Immediate  Shipment. 

Wells  Brothers  Company  of  Canada,  Limited 
GALT,  ONTARIO 

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

Mention  this  paper  jv hen  writing  advertisers.    It  will   identify  the  proposition  about  which  you  require  information. 
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The  "FEEL"  of  a  Tool 
Every  good  mechanic  knows  what  the 

"Feel"  of  a  tool  is.  The  poise,  and  the  bal- 
ance, the  weight,  and  the  shape — all  go  to 

make  up  that  elusive  Quality. 

EACH 

TRADE    MARK 

QUALITY  FILE 

is  made  specially  for  the  job  for  which  it  is 
intended.  It  has  that  'Teel"  which  good 
mechanics  know  everywhere  as  the  sign- 
mark  of  a  Fine  Tool. 

P.  11.  FILES  CUT— A^D  THEY  WEAR. 

Port     Hope     File     Mfg.     Co. 
Port  Hope,  Ont. 

"ASK  YOUR  JOBBER" 

Ltd. 

UNIVERSAL 
Electric  Drills 
Licensed    Under    Burke 
Universal  Motor  Patent 

No  shop  which  does  not 
use    one   or  more   Thor 

Electric  Drills    is    work- 
ing   to    full      efficiency 

which  every  shop  should 
do     during 

these  critical 
times.     Let  us 
demonstrate    why      you 

should  use  Thor  Electric 

Tools    in    preference    to 
other    makes. 

Independent   Pneumatic   Tool Company 

Office:  334  St.  James  Street,  MONTREAL,  QUE. 

Toronto:  32  Front  St.  W:  Winnipeg:  1  23  Bannatyne  Ave..  E: 
Vancouver:    1142   Hamer  Street 

If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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CANADA'S 

DEPARTMENUL 
HOUSE  FOR 

WCHAHICAl CD  (IDS m 

Manufacturing    Plant  Equipment 
G.  &  K.  Leather 

Beltinir 

Dick's   Balata    Belt 
Cotton    and    Rubber 

Belt 
Lacings    and    Fasten- 

ers 
Belt    Tools    and    Lac- 

ing Machines 
Belt  Clamps 
Belt    Dressings 
Shafting 
Collars 
Plate.    Compression 

and   Flexible   Coup- 
lings 

Hangers 
Pillow     Blocks 
Floor     Stands 
Wall    Frames 
Wood   Pulleys 

Friction   Transmis- 
mission 

Variaible     Speed 
Transmission 

Belt   Tighteners 
S.K.F.    Ball    Bearings 
U.G.    Friction 

Clutches 
Cut-OfF    Couplings 
Silent   Chain   Drive 
Rope  Transmission 
Babbitt     Metal 
Grease 
Sprocket  Chain 
Spur  and   Bevel  Gears 
F.M.    Motors 
Motor    Generator   Sets 
Transformers 

Regulators 
Starters 

2. — Power  Transmission 

The  power — no  matter  what  it  is — developed  in  the 
power  house,  must  be  transmitted  with  the  smallest 
loss  to  the  machine  where  it  is  to  be  turned  into- 
eifective  work. 

Fairbanks-Morse  Transmission  Appliances  have  been 
selected  for  their  efficiency,  and  long  life.  There  is 

nothing  essential  to  the  most  economical  transmission 
of  power,  which  we  cannot  suppl}^ 

Your  enquiries  will  receive  prompt  attention,  and  we 
can  assure  .you  of  the  best  deliveries,  consistent  withi 
the  present  market  conditions. 

The  Canadian  Fairbanks-Morse  Co.,  Ltd. 
St.  John 
Windsor Quebec 

Winnipeg 

;>>^^^ 

Montreal 

Saskatoon 
Ottawa Calgary Toronto  Hamilton 

Vancouver       Victori  a. 

*^B 
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Grinding  and  Setting  Lathe  and  Planer  Cutting  Tools— IL 
Staff  Article 

Two  of  the  prime  essentials,  if  not  the  all-important  factors  in  general  machine  shop 
practice,  and  those  that  are  left  entirely  to  the  judgment  of  the  individual  operator,  more 
particularly  in  the  smaller  shops,  are  the  grinding  of  the  various  cutting  tools  and  the  setting 
of  same  in  their  respective  positions.  The  ejficiency  of  numerous  plants  is  seriously  ham- 

pered by  the  lack  of  knowledge  on  the  part  of  many  operators  of  the  elementary  require- 
ments pertaining  to  their  own  work.  Lubricating  or  cutting  compounds  are  imdoubtedly 

a  great  aid  in  the  removal  of  metal,  but  the  agents'  that  perform  the  actual  work,  should 
receive  every  attention  before  their  faults  are  covered  with  a- flow  of  cooling  fluid. 

RUNNING  a  lathe  should  not  be 
confused  with  the  operation  of 
same.  It  is  not  sufficient  that 

a  lathe  hand  should  "run  a  ma- 
chine," but  every  little  detail  should 

receive  careful  attention  to  insure 
maximum  achievement  by  economic 
and  accurate  manipulation.  Owing  to 
the  fact  that  most  lathes  are  adapted 
for  chuck  and  center  work,  the  head  or 
live  center  is  often  removed  when  work 

is  held  in  the  chuck,  and  when  machin- 
ing is  done  in  such,  it  is  impossible  to 

prevent  the  cuttings  from  lodging  in 
the  hollow  spindle  or  the  hole  provided 
for  the  center.  \\Tien  changing  from 
center  to  chuck  work,  the  opening  should 
be  protected  by  means  of  a  suitable 
wooden  plug  or  what  is  more  common  a 
piece  of  waste,  while  the  chuck  work  is 
being  performed.  The  importance  of 
this  detail  is  too  often  overlooked  by 
many  lathe  hands,  and  inaccuracy  of 
machine  work  has  very  often  been  trac- 

ed to  carelessness  in  replacing  the  cen- 
ters. 

The  clinging  of  a  small  piece  of  metal 
or  dirt  may  prevent  the  center  from  at- 

taining its  proper  position  in  the  spin- 
dle; an  exaggeration  of  this  fault  is  il- 

lustrated in  Fig.  13.  Under  the  con- 
ditions here  shown  it  is  obvious  that 

the  center  will  be  eccentric  to  the  spin- 
dle, with  the  central  axis  out  of  align- 

ment as  sho\^•n  at  D.  Work  turned  with 
the  head  center  in  this  position  will  be 
concentric  with  the  lathe  spindle,  but 
the  head  end  of  the  shaft  will  be  eccen- 

tric with  the  center  upon  which  it  was 
turned;  this  error  diminishing  toward 
the  tail  end.  If  the  tail  of  the  driving 
dog  is  placed  in  the  opposite  slot,  any 
error  will  be  immediately  discovered,  or 
if  the  work  calls  for  a  reversal  from  end 
to  end,  any  eccentricity  will  be  at  once 
evident. 

Particular  care  should  be  given  to  the 

uniform  angle  of  60  degrees.  The  cen- 
ters should  always  be  placed  back  in  the 

same  position,  suitable  marks  being  pro- 
vided for  this  purpose,  and  tested  for 

alignment   before    starting   to      machine 

FIG.   14— CENTER  TROUBLES 

the  work.  The  features  above  mentioned 
in  connection  with  the  head  center  also 

apply  to  the  tail  center,  but  the  error 
is  not  so  marked  in  the  latter  case. 
When  grinding  the  centers,  particular 
attention  should  be  exercised  in  main- 

taining a  uniform  angle  of  60  degrees, 
and  the  centers  in  the  work  should  also 
conform  to  this  standard  angle. 

One  of  the  troubles  occasionally  in 
evidence  in  machining  small  shafts  is 
that  illustrated  in  Fig.  14,  where  a  short 
section  is  turned  to  a  comparatively 
small  diameter,  and  when  the  dog  is 
placed  on  for  driving  purposes  the  lower 

FIG CENTER    TROUBLES. 

accuracy  of  the  head  center  before  com- 

mencing to  machine  a  piece  of  work  up- 
on the  centers;  in  addition  to  running 

perfectly  true,  the  shape  of  the  coni- 
cal   section    should   be    maintained    at    a 

outer  edge  may  bear  on  the  center  as 
shown  at  B,  thus  preventing  proper 
contact  in  the  shaft  center,  leaving  an 
opening  as  at  A.  This  may  happen 
without  the  immediate  knowledge  of  the 

operator  unless  special  care  is  taken  to 
see  that  the  dog  is  clear  before  starting 
the  cut. 
When  using  a  dog  in  turning  taper 

work  it  is  necessary  to  see  that  the  driv- 
ing of  same  is  maintained  during  the 

full  revolution  of  the  work.  During  the 
turning  operation  the  tail  of  the  dog 
has  a  lateral  motion  in  the  driving  slot, 
and  this  action  may  have  either  or  both 
of  the  results  illustrated  in  the  sketch 

Fig.  1.5.  Referring  to  the  cut,  it  is  ob- 
vious that  the  face  plate,  being  fixed  to 

the  lathe  spindle,  will  revolve  on  the 
axis  A — B,  while  the  work  will  revolve 
on  the  line  of  the  latre  centers  C — D, 
thus  causing  the  dog  to  oscillate  as  the 
work  is  turned  upon  the  centers,  the  ex- 

treme movement  in  either  direction  be- 
ing when  the  dog  is  in  the  horizontal 

position.  '  When  the  tail  is  at  the  front 
of  the  lathe,  it  will  be  at  its  greatest 
distance  in  the  slot  and  it  is  well  to  see 
that  no  interference  takes  place  at  G, 
as  this  would  tend  to  have  the  same 
effect  as  that  noted  in  Fig.  14.  On  the 
other  hand,  when  the  tail  is  at  the  op- 

posite horizontal  position  there  is  the 
possibility  that  the  tail  of  the  dog  will 
leave  the   slot,  as  shown   at  H. 

Owing  to  the  angle  that  the  two  axial 
centers  make  with  each  other,  it  is  clear 
that  the  lathe  centers  cannot  fit  the 
centers  in  the  work,  and  this  condition 
is  more  pronounced  when  the  taper  is 
sharp  in  proportion  to  the  length.  An 
example  of  this  is  illustrated  in  the 
sketch  Fig.  15,  showing  the  relative 
position  of  the  centers  on  either  end  of 
the  work.  It  will  be  noticed  that  the 
pressure  of  the  cut  comes  on  the  very 
point  of  the  lathe  center  in  the  tail- 
stock  at  I,  the  other  contact  point  be- 

ing at  J,  directly  opposite  and  on  the 
outer  edge  of  the  work:  the  opposite 
conditions  being  effected  at  the  head 
end  of  the  work.  A  brief  study  of  these 

facts  will  impress  the  imperative  neces- 
sity of  having  the  ends  of  the  work  fac- 

ed perfectly  square  before  off-setting  the 
tail-stock. 

In  the  upper  right  hand  comer  of  Fig. 
15  an  enlarged  view  of  these  conditions 
is  shown.  Here  the  end  of  a  shaft  is 
sho\\Ti  where  the  end  is  not  square  with 
the  axis  of  the  work,  the  variation  be- 
ine  exaggerated  to  demonstrate  the  pos- 

sibilities more  clearly.  The  full  and  dot- 
ted lines  represent  the  two  extreme  posi- 

tions on  the  horizontal  line,  while  the 
line  E — F  shows  the  neutral  line,  square 
with  the  axis  of  the  shaft.  It  is  there- 

fore clear  that  the  back  support  between 
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the  lathe  center  and  that  of  the  work 
will  vary  in  one  revolution  from  the 
points  M  to  N,  thus  placing  excess  pres- 

sure at  the  point  O  when  the  high  side 
is  opposite.  Work  performed  under 
these  conditions  will  have  a  slightly  el- 

liptical shape. 

FOUNDRY  FACINGS* 
By  H.  Winterton 

HOW  frequently  coal  dust  has  be
en 

blamed  for  many  a  scabbed  cast- 
ing, when  perfectly  blameless, 

will  never  be  known.  In  too  many  foun- 
dries in  past  times  the  question  of  the 

FIG.    15— TAPER    WORK    SUGGESTIONS. 

WORLD'S  SULPHITE  OUTPUT  DE- 
CLINING 

CONSIDERING  the  indispensability  of 
sulphur  and  its  chemical  compounds  m 
the  manufacture  of  fertilizer  and  muni- 

tions, it  is  important  to  note  the  recent 
declining  world  production  of  sulphur 
and  the  curtailed  exports  of  pyrites  from 
Spain,  caused  by  the  scarcity  of  ships 
and  submarine  warfare.  The  United 
States  domestic  production  of  pyrites  in 
1916  was  about  450,000  tons,  and  im- 

ports from  Spain  and  Portugal  amounted 
to  about  1,250,000.  The  domestic  supply 
is  clearly  inadequate  to  meet  the  sulphu- 

ric acid  needs  of  the  country,  and  the 
National  Fertilizer  Association  estimates 
that  about  600,000  tons  of  sulphur  will 
be  needed  during  the  current  year  to  re- 

place pyrites  in  the  manufacture  of  sul- 
phuric acid. 

Figures    indicating   the    production    of 
sulphur  for  the  world  and  by  the  prin- 

cipal  countries  for   1913-1916,   inclusive, 
in  metric  tons,  follow: — 
Country  1913.        1916. 
Sicily        243,907     355,349 
Italy   (other  regions) .  .     35,000       38,722 

Total   Italy       278,907  394,071 
United  States      450,000  316,575 

Japan       *  49.131 
Other  countries      25,000  50,000 

753,907     809,777 
*Figures  not  available. 

The  decline  in  total  production  especi- 
ally calls  for  note  when  the  increasing 

demand  is  considered,  as  it  is  estimated 
that  the  annual  consumption  of  sulphur 
has  grown  from  300,000  tons  in  normil 
times  to  900,000  tons  in  1916,  and  1917 
reauirements  are  estimated  at  1,000,000 
tons. 

admixture  of  coal  dust  with  sand  has 
been  considered  of  too  little  importance 
to  warrant  either  extreme  care  or  even 
more  than  cursory  attention.  In  quite 

a  large  number  of  foundries,  the  "fat" 
is  mixed  on  scientific  lines  by  experi- 

enced hands,  whose  variations  of  mix- 
tures are  worked  out  almost  to  fractions. 

The  functions  of  coal  dust  are  threefold. 
In  the  first  place  the  heat  engendered  in 
the  mould  when  in  contact  with  the  coal 
dust  forms  a  gas  which  gives  a  lead 
through  the  sand  to  the  gases  formed  by 
the  iron  in  the  mould.  Second,  the  ab- 

sorption of  the  coal  particles  by  the  heat 
clears  a  way  for  the  passage  of  those 
gases.  Third,  and  by  no  means  the 
least  important  phase,  is  the  formation 
on  the  face  of  the  mould  of  a  layer  of 
gas  which  prevents  in  a  measure  the 
actual  contact  of  the  iron  with  the  sand. 

Coal  Quality 

One  result  of  this  is  that  a  skin  on 
fine  surface  is  formed  on  the  face  of  the 
casting,  and,  according  to  the  strength 
of  the  coal  dust,  so  is  the  colour  of  this 
skin  heightened  or  deepened.  If  this  be 
the  case  it  follows  that  great  care  should 
be  taken  to  obtain  coal  dust  of  a  suitable 
quantity,  and,  amongst  the  points  to  be 
noted,  it  will  be  necessary  to  include  the 

bituminous  quality  of  the  coal,  its  com- 
parative freedom  from  ash,  its  volatile 

content,  and  also  its  proportion  of  fixed 
carbon.  I  am  aware  that  many  differ- 

ences of  opinion  exist  as  to  the  kind  of 
coal  to  be  used,  but  for  the  purposes  of 
this  paper,  rather  than  go  to  extremes, 
it  would  be  advisable  to  take  a  coal  of  a 

fairly  good  quality.  Writers  on  this  sub- 
ject have  in  the  past  built  their  ideals 

•From    a    paper    read    before    the    Birminjarham 

Branch   of  the   British   Foundrymen*a    Association. 

round  a  coal  containing  an  extremely 
low  percentage  of  ash,  and  a  high  per- 

centage of  carbon,  forgetting  that  a 
coal  of  this  character  must  necessarily 
prove  low  in  bituminous  qualities,  and, 
in  fact,  be  of  too  refractory  a  character 
altogether  to  carry  out  satisfactorily  the 
functions  just  indicated.  On  the  other 
hands,  there  have  been  tried  coals  con- 

taining as  high  as  25  per  cent,  of  ash, 
the  results  of  which  when  heat  is  applied 
can  only  be  to  produce  a  casting  with  a 
skin  of  an  extremely  grey  colour  and  a 

rough  surface. 
A  good  working  coal  dust  for  general 

foundry  use  should  not  exceed  12  per 
cent,  of  ash,  37  per  cent,  of  volatiles, 
and  51  per  cent,  of  fixed  carbon.  It 
might  be  contended  that  the  percentage 
of  ash  in  this  coal  is  high.  But  the  vola- 

tiles have  to  be  taken  into  consideration, 
and  I  knew  I  am  right  in  saying,  that 
with  mixtures  in  which  the  ash  was 
much  lower,  castings  were  scabbed  and 
the  skin  had  a  harsh  and  uneven  appear- 

ance. Especially  was  this  the  case  in 
some  experiments  made  with  a  good- 
class  anthracite,  in  which  the  percentage 
was  under  4.  I  arrived  at  the  conclusion 
that  the  coal  dust  had  resisted  the  heat 
so  much,  owing  to  the  presence  of  a  high 
percentage  of  carbon,  that  it  had  acted 
as  a  refractory,  and  actually  prevented 
the  escape  of  the  gases  from  the  mould 
by  closing  up  the  pores. 

As  in  all  matters  appertaining  to  the 
foundry,  however,  there  is  a  limit  in  the 
direction  indicated,  and  care  should  be 
taken,  while  not  exceeding  the  minimum 
in  one  direction,  not  to  approach  too 
closely  the  maximum  in  the  other.  It 
would  never  do,  of  course,  to  make  use 
of  such  a  coal  as  was  submitted  to  me 
recently  as  suitable  for  use  in  the 
moulds,  the  analysis  of  which  came  out 
as  follows: — Ash,  43.85;  volatile  matter, 
29.80;  fixed  carbon,  26.35. 

Varied  Grist  of  Coal 

It  is  well  known  that  it  is  very  neces- 
sary to  have  various  grists  of  coal  dust 

according  to  the  class  of  work  carried 
out  in  each  foundry,  and  according  to 
the  grade  of  sand  used.  For  very  light 
castings  a  coal  dust  of  exceedingly  fine 
grist  is  necessary,  especially  if  the  sand 
has  an  open  tendency,  while  a  slightly 
coarser,  yet  still  fine  grist  should  be  used 
for  heavier  work.  The  medium  and 
coarse  grades  come  in  for  the  larger 
classes  of  castings,  in  which  it  is  neces- 

sary for  the  gases  engendered  to  be  car- 
ried* away  quickly,  while  the  work  of 

providing  a  skin  to  the  casting  is  left 
to  a  larger  extent  for  the  blackings  or facings. 

In  many  instances  I  have  found  that 
where  a  trood  superfine  coal  dust  is  used 
a  splendid  casting  with  a  capital  skin 

has  been  produced,  it  necessarily  follow- 
ing that  on  account  of  the  lightness  of 

metal  the  gases  formed  in  the  mould 
have  not  been  overpowering,  while  the 
heat  of  the  smaller  body  of  iron  would 
not  have  been  sufficiently  great  to  fuse 

any  coal  particles  of  more  than  infinitesi- 
mal size.     This  brings  me  to  a  source  of 
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GEAR  TOOTH  EQUIVALENTS. 

Diametral  Pitch  (P)  =  Number  of  teeth  divided  by  pitch  diameter  in  inches. 
3-14159         25-39997 

P  =   
C  M 

Circular  Pitch      (C)  =  Distance  from  centre  of  one  tooth  to  centre  of  next  on  the  pitch  line. 3-14159 

C  =     =  .123685   X   M 
P 

Module  (M)  =  Pitch  diameter  in  millimetres  divided    by  number  of    teeth.      Also 
equal  to  addendum  measured  in  millimetres. 25-39997 

•M  =     =  8.0850  X  C' 

Diametral  Pitch. Circular  Pitch 
in  inches. 

Module 
Addendum  in  m/m. 

Diametral  Pitch. Circular  Pitch 
in  inches. 

Module 
Addendum  in  m/m. 

1 1.0000 3.1416 
25.3999 7 7.0000 .4488 3.6285 

1.0472 

3"
 

3.0000 25.2552 7.1808 

^"
 

.4375 
3.5372 

1  0583 2.9684 24          24.0000 7.2571 
.4329 

3.5         3.5000 

U 1.2500 2.5133 20.3199 8 8.0000 .3927 3.1750 

1.2666 

24- 

2.5000 20.2127 8.3776 

1"
 

•3750 

3.0319 

1.2700 2.4737 20          20.0000 
8.4666 

.3710 3.0        3.0000 
1.4111 2.2263 18          18.0000 9 

9.0000 
.3491 

2.8222 

li 

1.5000 2.0944 16.9333 9.2363 .3401 2.75       2.7500 
1.5708 

2"
 

2.0000 16.1701 9.4248 

4"
 

.3333 
2.6950 

1.5875 1.9789 16          16.0000 

10 

10.0000 
.3142 

2.5400 

If 

1.7500 
1.7952 

14.5143 10.0531 

tc"
 

.3125 
2.5265 

1.7952 

li" 

1.7500 
14.1488 10.1600 .3092 2.5         2.5000 

1.8143 1.7316 14          14.0000 11.2888 
.2783 

2.25       2.2500 

a 2.0000 1.5708 12.7000 

12 

12.0000 

.2618 

2.1166 
2.0944 

IJ- 

1.5000 12.1276 12.6664 

i'
 

.2500 2.0212 
2.1166 1.4842 12           12.0000 12.7000 

.2474 2.0        2.0000 

H 2.2500 1.3963 11.2888 14 14.0000 
.2244 

1.8143 
2.3091 1.3605 11          11.0000 , 14.5143 .2164 1.75       1.7500 

ai 

2.5000 1.2566 10.1600 15.7080 

i"
 

.2000 1.6170 
2.5133 

IJ- 

1.2500 10.1063 

16 

16.0000 
.1963 1.5875 2.6400 1.286S 10          10.0000 16  7552 

is"
 

.1875 
1.5159 

as 
2.7500 1.1424 9.2363 16.9333 .1855 1.5         1.5000 

3.8222 1.1131 9            9.0000 18 18.0000 .1745 
1.4111 3 8.0000. 1.0472 8.4666 

18.8496 

i- 

.1666 1.3475 

3.1416 

1*
 

1.0000 8.0850 

20 

20.0000 
.1571 

1.2700 
3.1750 .9895 8            8.0000 20.3199 

.1546 1.25       1.2500 
8.8510 

41- 

.9375 7.5797 21.9911 r .1428 1.1550 

3i 

3.6000 .8976 7.2570 22 22.0000 
.1428 1.1545 

3.5904 r .8750 
7.0744 24 24.0000 

.1309 
1.0583 

3.6285 .8658 7            7.0000 25.1327 

i"
 

.1250 
1.0106 

3.8666 

if"
 

.8125 6.5690 25.3999 
.1236 

1.00       1.0000 
4 4.0000 .7854 6.3500 26 26.0000 

.1208 
.9769 

4.1888 

i"
 

.7500 6;0638 28 28.0000 

.1122 

.9071 
4.2333 .7421 60        6.0000 28.2743 

i"
 

.1111 
.8983 

4.5696 
11  ' 

Iff 

.6875 5.5584 30 30.0000 .1047 
.8466 

4.61812 
.6803 5.5         55000 31.4159 

A-
 

.1000 .8085 

4.7124 r .6666 5.3900 

32 

32.0000 

.0982 
.7937 

5 6.0000 .6283 5  0800 33.8666 .0927 0.75         .7500 
5.0265 r .6250 5.0531 34 84.0000 .0924 

.7471 

5.0800 .6184 5.0         5.0000 36 86.0000 
.0878 

.7055 

5.5851 

■&" 

.5625 4.547S 38 
38.0000 

.0827 .6684 

5.6444 
.5566 4.5         4.5000 40 40.0000 .0785 

.6350 
6 6.0000 .5236 4.2332 

50 

50.0000 .0628 .5080 

6.2832 

4-
 

.5000 4.0425 50.2655 

■k'- 

.0625 .5053 

6.3500 .4947 4.0         4.0000 50.7999 
.0618 

0.50          .5000 
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frequent  complaint  which  arises  w 
founders  are  using  a  coal  dust  of  too 
coarse  a  grist.  It  is  then  found  that 
small  pits  are  left  on  the  face  of  a  cast- 

ing when  cooled,  and  these  are  easily 
distinguishable  by  their  formation  from 
those  indentations  caused  by  particles  of 
sand  insufficiently  milled.  The  applica- 

tion of  heat  from  the  molten  metal  to 

"the  small  particles  of  coal  forms  a  gas, 
■as  has  been  previously  indicated,  and  in 
the  case  of  light  castings,  the  effect  can 
Tisually  be  seen  on  the  face  in  the  shape 
of  small  pits  made  by  that  gas  taking 
the  line  of  least  resistance  into  the  mol- 

ten metal  in  the  endeavor  to  free  itself. 
Where  larger  castings  are  concerned,  the 

■heavier  weight  of  metal  and  the  conse- 
quent increase  of  temperature  prevent 

such  indentations,  particularly  as  the 
coating  of  blacking  on  big  moulds  is  gen- 
■erally  more  pronounced,  and,  in  fact,  is 
applied  with  a  particular  object  in  view. 

Coal  Dust  and  Blemishes 

It  must  not  be  thought,  however,  that 
every  blemish  on  the  face  of  a  casting 
or  a  great  deal  of  the  scabbing  is  always 
<iue  to  the  coal  dust.  In  one  splendidly- 
equipped  foundry  the  presence  of  small 
Tusty-looking  spots  was  promptly  placed 
to  the  credit,  or  discredit,  of  the  coal 
dust;  luckily,  after  a  series  of  tests,  it 
-was  definitely  established  that  the  fault 
was  due  to  the  presence  of  lime  particles 
in  the  sand.  Again  it  has  been  proved, 
time  after  time,  that  scabs  on  castings 
have  been  due  to  excessive  moisture  in 
the  mould,  or  indifferent  ramming.  At 
all  events,  I  think  I  have  said  sufficient 
under  this  head  to  show  the  importance 
of  giving  careful  consideration  to  a  point 
which  frequently  escapes  notice.  I  say 
nothing  upon  the  question  of  mixture, 
though  this,  too,  is  a  matter  of  import- 

ance, and  modem  foundry  practice  tends 
all  in  the  direction  of  power  mixers. 

As  to  actual  mixtures,  local  circum- 
stances, i.e.,  class  of  casting,  sand,  mix- 

ing, quality  of  coal  dust,  and  the  exigen- 
cies of  the  moment,  bear  largely  upon 

this  point.  But  I  may  quote  two  mix- 
tures, the  first  for  heavy  castings,  and 

the  second  for  light  work,  which  have 
heen  used  with  good  results.  One  mix- 

ture was:— 55  parts  old  sand,  30 
parts  new,  and  15  parts  coal  dust.  The 
other  was:  70  parts  old  sand,  25  parts 
new,  and  5  parts  coal  dust.  There  are,  of 
cour.se,  many  variations,  and  I  do  not  for 
one  moment  suggest  that  the  above  are 
infallible  recipes. 

Blackings 

There  is  a  divergence  of  opinion  on 
the  use  of  blacking,  whether  for  loam, 
dry  sand,  green  sand,  or  cores.  The 
facings  may  be  divided  and  sub-divided 
into  various  classes,  and  again  into  fur- 

ther sections.  The  old-fashioned  ideas 
of  blacking  moulds  with  all  and  sundry 
compounds,  many  of  them  evil  smelling, 
some  of  doubtful  efficacy,  and  not  a  few 
positively  deleterious  to  the  casting, 
seem  to  be  rapidly  passing,  and  in  many 
foundries  today  the  preparation  of  cores 
and  moulds  is  carried  out  with  meticu- 

lous  care.     To-day   the  foundryman   de- 

rhenmands  various  facings  suitable  for  thetures  have  made  all  the  difference  be- particular  class  of  casting  upon  which 
he  may  be  engaged,  care  being  taken  to 
bear  in  mind  the  thickness  of  metal,  the 
heat  of  the  molten  iron,  and  the  general 
characteristics  of  the  finished  casting. 

For  light  castings,  nothing  exceeds  in 
efficiency  a  charcoal  blacking  of  good 
quality,  though  ̂ pert  practical  men  are 
not  quite  in  agreement  as  to  whether  a 
pure  wood  charcoal  or  one  slightly  stiff- 

ened by  a  mineral  admixture  produces 
the  better  results.  Some  foundries  go 
even  further.  I  have  in  my  mind  two 
light-casting  foundries  in  the  Black 
Country,  each  of  which  has  a  special  fac- 

ing to  Its  own  formulae,  and  which  in 
turn  differ  to  a  marked  degree  in  essen- 

tial particulars.  Certain  it  is  that  both 
these  foundries  enjoy  a  high  reputation 
for  the  excellence  of  their  castings,  while 

the  proprietor  of  one  assui-ed  me  that 
since  introducing  the  new  method  he  had 
experienced  far  less  trouble  in  his  fettl- 

ing shop,  and  at  considerably  reduced 
outlay  under  that  head. 

For  ordinary  green-sand  work,  which 
requires  sleeking,  there  are  now  pre- 

pared many  mineral  blackings,  some- 
times called  "patent,"  which  gladden  the 

eyes  of  the  moulder,  and  assist  to  bring 
out  a  casting  with  that  beautiful  blue 
glossy  skin  so  much  sought  after  by 
founders.  The  true  functions  of  these 
facings  are  reflected  by  this  very  anxiety 
on  the  part  of  the  founder.  He  knows 
that  given  a  good  highly-refractory  sub- 

stance, the  pores  on  the  face  of  the  cast- 
ing will  be  closed,  and  therefore  the 

utility  of  the  skin  before-mentioned  does 
not  end  with  the  colour.  He  knows,  too, 
that  with  a  blacking  of  the  right  charac- 

ter the  cleaning  off  or  "fettling"  of  the 
casting  is  going  to  be  a  matter  of  com- 

parative simplicity,  and  this  remark  ap- 
plies, not  only  to  green-sand,  but  also  to 

loam,  dry-sand,  and  core  work. 

The  Refractory  Feature 

It  is  of  course  necessary  to  have  a 
stronger  or,  as  it  is  termed,  heavier  fac- 

ing for  the  larger  castings,  for  not  only 
has  the  weight  to  be  considered,  but  the 
casting  temperature  in  large  moulds  be- 

comes a  serious  factor.  Hence  it  is  nec- 
essary to  provide  a  strong  refractory  in 

which  the  percentage  of  carbon  grows 
higher  in  accordance  with  the  strain 
placed  upon  it.  It  is  on  this  very  point 
that  theory  breaks  down,  and  when  this 

happens,  as  occasionally  it  may,  it  be- 
comes necessary  to  search  for  the  real 

reason.  On  the  face  of  the  previous  re- 
marks it  might  be  thought  that  to  get 

good  results  in  all  cases  it  would  only 

be  necessary  to  raise  the  carbon  con- 
tent, but  this  is  not  all  that  is  required. 

Some  refractories  are  of  so  harsh  a 
character  as  to  preclude  all  thought  of 
sleeking  on  a  green-sand  mould,  or  mix- 

ing with  water  in  a  "boss,"  especially 
when  newly  prepared.  It  is  here  that  the 
skill  of  the  blender  is  required,  and  by 
his  agency  devious  facings  are  produced 
which  can  be  held  to  cover  all  classes  of 
moulds.  In  many  instances  I  have  found 

that  the  slightest  modifications  of  mix- 

tween  a  good-looking  casting  and  one 
that  would  be  described  as  something 
worse  than  indifferent. 

It  is  only  seeking  trouble  to  make  use 

of  a  facing  that  does  not  process  refrac- 
tory characteristics  to  a  high  degree  to 

face  a  mould  of  considerable  size,  and 
which  is  to  be  at  a  high  temperature. 
On  the  other  hand,  the  presence  in  the 
blacking  of  too  great  a  proportion  of 
siliceaus  matter  would  cause  infinite 

trouble  in  the  way  of  scabbing  and  burn- 
ing. But,  as  previously  indicated,  the 

use  of  a  high  refractory  for  light  cast- 
ings is  not  generally  advisable. 

For  cores  a  sound  refractory  must  be 
used,  but  the  necessity  of  providing 
something  that  will  not  easily  rub  off 
after  baking  must  be  kept  clearly  in 

view.  Here,  again,  the  task  of  the  ex- 
pert has  been  to  provide  an  article  which 

will  perform  its  work  perfectly  under 
varying  conditions,  and,  I  think  I  am 
right  in  saying  that  the  work  in  the 
fettling  shop  has  been  very  decidedly 
lessened  in  the  past  few  years,  and  on 
this  account.  With  regard  to  graphites, 

graphite  facings  may  be  divided  into 
three  parts,  and  roughly  classed  as  plum- 

bago, graphite,  and  black-lead.  There 
are  numerous  qualities  but  it  is  more  or 
less  a  matter  of  carbon  content,  and 
those  who  are  satisfied  with  the  poorer 
kinds  must  not  expect  to  obtain  such 

good  results  as  other  founders  who  en- 
deavor to  obtain  the  highest  grades. 

Here,  again,  it  is  a  matter  of  individual 
practical  test  in  the  various  foundries, 
but  to-day  the  founder  who  knows  what 
he  wants  and  asks  for  it  is  sure  to  find 
satisfactory  supplies. 

Steel  Refractories 

These  are  in  a  class  by  themselves,  and 
instead  of  aiming  for  carbon  content  the 
founder  looks  for  materials  high  in  silica. 
For  loam  work  nothing  has  been  found  to 

exceed  in  efficiency  the  silica  composi- 
tions at  present  in  use.  It  is  not  for 

me  to  place  before  experts  the  various 
methods  of  building  up  the  moulds,  but 

I  may  be  permitted  to  point  out  the  ex- 
treme importance  of  procuring  a  compo- 
sition in  which,  while  possessing  a  high 

percentage  of  silicates,  is  not  so  closely 

composed  as  to  interfere  with  the  pro- 
posity  of  the  finished  mould. 

One  important  factor  in  these  manu- facturers is  the  practical,  if  not  absolute, 
banishment  from  the  material  used  of 

iron  oxides.  These  should  be  carefully 
eliminated,  for  as  surely  as  they  enter 

into  the  mould  in  anything  like  an  ap- 

preciable proportion  so  surely  will  the 

trouble  of  the  moulder  begin.  This  re- 
mark applies  with  even  greater  force  to 

the  preparation  of  the  facing  of  "paint," as  it  is  commonly  called,  with  which 
the  mould  is  finally  dressed.  The  effect 

of  this  paint  is  practically  the  same  as 

the  blacking  on  an  iron  mould,  and  when 

the  high  casting  temperature  of  steel 

is  borne  in  mind  it  can  easily  be  com- 
prehended how  necessary  it  is  to  use  an 

article  which  is  above  reproach  as  a  re- fractory. 
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BASE    RECESS    AND    PLUG   FACING 
TOOLS 

By  R.  Hamilton. 

AN  operation  that  requires  consid- 
erable attention  in  order  that  pro- 

duction be  maintained  on  an  econ- 
omic basis  is  that  of  machining  the 

bases  of  the  smaller  sizes  of  high  ex- 
plosive shell  to  receive  the  gas  plate 

or  base  plug.  The  location  and  shape  of 
this  recess,  together  with  that  of  the 
outer  portion,  necessitates  the  special 
arrangement  of  tooling  equipment  for 
satisfactory  accomplishment.  This  oper- 

ation is  now  generally  performed  by 
means  of  gang  tools  set  in  a  special 
bolder  or  head,  in  the  desired  position 
to  cut  away  the  metal  by  the  one  move- 

ment of  the  carriage  or  the  turret  di- 
rectly into  the  work.  The  tool  head 

shown  in  Fig.  1  was  designed  in  the 
plant  of  the  Jenckes  Machine  Co.  and 
continues  to  give  satisfactory  results. 
The  main  holder  is  a  steel  casting  hav- 

ing two  cored  holes  in  such  a  position 
as  to  give  a  tool  cutting  rake  of  15  de- 

grees. Two  of  these  are  placed  at  one 
side  of  the  center  while  the  other  is  lo- 

cated on  the  opposite  side.  The  tool  A, 
of  %  inch  flat  face,  is  set  with  one  edge 
slightly  over  the  axial  line  of  the  fix- 

ture to  insure  cutting  to  the  center; 
while  the  tool  B,  of  l'/4  inch  flat  face, 
is  set  to  remove  the  remainder  of  the 
stock  for  the  minimum  diameter  of  the 

recess.      The    forming'    tool    C    is    used 

provide  increased  rigidity  when  cutting; 
additional  clamping  being  obtained  by 
the  end  screws  shown.  When  tools  are 
in  a  cutting  position,  the  working  edge 

of  the  center  line,  and  in  such  a  posi- 
tion that  the  cutting  edge  of  the  tools 

C  come  ̂ 4  inch  from  the  face  of  the 
holder.     After  the  tool  slots  are  milled- 

FIG.   2— BASE   RECESS   AND   BASE 
PLUG    FACING    TOOLS. 

of  the  recess  tools  are  %  inch  from  the 
front  face  of  the  fixture. 

The  same  firm  also  uses  a  somewhat 

FIG.  1— BASE  RECESS  ROUGH- 
ING TOOL. 

in.  the  collar  D  is  shrunk  on  to  provide 
metal  for  the  holding  screws  F,  and 

also  to  prevent  the  head  from  spring- 
ing; the  screws  E  passing  through  the 

collar  and  the  head  to  allow  the  thrust 
of  the  tool  to  come  on  the  back  surface. 
The  cutters  are  1  13  16  inch  face,  and 
the  base  plates  are  faced  off  by  a  direct 
movement   along   the   axis   of  the   work. 
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to  cut  the  portion  outside  of  the  recess 

and  shape  the  riveting  flange.  Between 
the  tools  A  and  C,  a  steel  spacing  block 

is  placed  to  bring  the  forming  tool  to 

the  correct  position.  The  head  is  so  de- 
signed that  the  holding  screws  force  the 

back  of  the  tool  upon  a  flat  surface,  to 

similar  tool  for  facing  off  the  base  plates 
after  they  are  riveted  in  position.  This 
is  illustrated  in  Fig.  2,  the  head  in  this 

case  being  fitted  to  the  holes  in  the  tur- 
ret in  place  of  being  bolted  to  the  face. 

The  head  A  has  two  slots  B  milled-in  at 
an   angle    of   15   degrees    on   either   side 

TOOL  AND  STOCK-ROOM  LABELS 

By  J.  E.  C. ONE  of  the  first  requisites  necessary  in 
starting  a  factory  or  when  moving  into 
a  new  building,  is  that  of  arranging  and 
putting  in  order  materials,  tools,  etc., 
in  tool  and  stock-rooms,  and  having  all 
properly  ticketed  or  labeled.  The  work 
of  labeling  all  tools,  is  generally  a  big 
item,  and  is  a  problem  requiring  a  great 
deal  of  time  and  study,  for  these  rea- 

sons a  considerable  number  of  labels 
are  usually  hurriedly  required. 

The  usual  procedure  is  to  paint  the 
sizes  of  tools,  materials,  etc.,  on  card- 

board labels,  and  in  many  cases,  the 

marking  is  done  directly  on  the  wood- 
work, where  the  tools  are  placed.  This 

latter  method  has  always  been  found  in- 
convenient, for  the  reason  that  when 

tools  are  changed  about,  it  is  necessary 
to  scrape  off  the  dimensions  indicating 

sizes,  thus  marring  the  woodwork  or  in- 
juring it  otherwise,  besides  there  is  the 

trouble  of  renewing  the  figures  else- 
where.    The  work  of  marking  labels  is 
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a  long  and  tedious  process,  being  usually 
done  by  hand.  Little,  if  any,  attempt 
has  been  made  to  have  labels  printed 
and  on  hand,  and  to  have  them  in  cer- 

tain standard  sizes  so  that  they  could 
be  used  an\"\vhere  as  necessary. 

after  being  consulted,  unless  carefully 

returned  to  their  proper  place,  an  ex- 
tended search  is  required  to  find  any 

given  issue.  It  is  rare  also,  that  the 
title  of  an  article  is  remembered,  the  in- 

dex therefore,  is  not  of  much  assistance. 
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TOOL  AND  STOCK  ROOM  LABELS. 

Having  had  an  unusual  amount  of  ex- 
perience in  this  line  of  work  I  have 

found  that  three  forms  of  printed  labels 
are  sufficient  in  nearly  all  cases  to  take 
care  of  the  various  sizes  of  tools,  mater- 

ials, etc.,  in  stock  and  tool-rooms.  The 
first  of  these  Form  1,  see  illustration,  is 
for  standard  machine  screws.  Screws  as 

is  well-known  are  placed  in  racks  pro- 
vided for  the  purpose.  This  label  indi- 
cates the  diameter  of  head,  pitch  of 

thread,  length  underhead,  and  style  of 
head.  The  size  of  label  is  o-in.  long  by 
1%  in.  wide.  Several  of  these  labels 
with  standard  dimensions  and  style  of 
heads  can  be  made  up  by  a  printer.  The 
style  of  screws  may  be  stated  as  head- 

less, round  head,  filister  head,  square 
head,  collar  head,  and  hexagon  head. 
Form  2  label,  is  1-in.  by  1%  in.,  and 

is  used  for  standard  size  taps,  nut  ar- 
bors, and  nuts. 

Form  3,  in  size  is  the  same  as  above, 
and  is  printed  with  whole  and  fractional 
numbers.  This  form  of  label  will  be 
required  in  large  quantities  as  compared 
with  the  other  two  mentioned,  its  chief 
use  being  for  drills,  reamers,  pod-drills, 
butt-mills,  etc.,  and  mandrels.  The  labels 
indicated  look  much  neater  when  print- 

ed, then  when  done  by  hand,  and  it  is 
as  important  to  keep  well  stocked  up 
in  these,  as  it  is  in  having  on  hand,  pads, 
paper    or    similar   factory    supplies. 
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Should  the  bound  volume  method  be 
resorted  to,  the  storage  space  required, 
although  less,  is  still  enough  to  make 
one  think,  especially  if  one  has  not  fin- 

ished ones  wanderings.  Further,  a  calu- 
able  part  of  the  magazine,  the  advertis- 

ing section,  is  lost.  Clipping  files  of 
endless  variety  have  been  evolved;  but 
for  cheapness  and  convenience  the  fol- 

lowing is  hard  to  beat,  specially  for  a  be- 
ginning. After  the  file  has  grown  large 

enough  to  warrant  it  and  the  owner 
thereof  feels  justified  in  making  the  in- 

vestment, a  metal  filing  case  large 

enough  to  take  the  sheets  without  fold- 
ing can  be  purchased. 

A  box  of  250  common  envelopes  was 
obtained,  the  box  was  used  as  a  filing 
case  and  the  envelopes  used  to  hold  the 
clippings.  It  was  found  more  convenient 
to  remove  the  flap  of  the  envelope.  The 
index  was  arranged  as  shown  in  Fig.  1. 
By  keeping  the  envelopes  in  alphabetical 
order  no  trouble  is  found  in  locating  the 

one  desired,  and  when  located,  the  con- 
tents can  be  read  at  a  glance.  Care  must 

be  taken  that  the  clippings  are  returned 

WHAT    HAPPENS    TO   TECHNICAL 
MAGAZINES 

By  A.  F.  Menzies 

THAT  a  large  amount  of  valuable  in- 
formation published  in  CANADIAN 

MACHINERY  and  other  technical  mag- 
azines is  wasted  goes  without  saying. 

A  considerable  reduction  in  this  waste 
would  take  place  if  a  convenient  means 
of  saving  the  information  were  available. 
If  the  magazines  are  preserved  in  their 
entirety,  the  amount  of  space  required 
for    their    storage    is    considerable,    and. 

KIG.     \.      INDEXED     ENVELOPE. 

to  the  envelope  and  that  the  envelope 
itself  is  returned  to  its  correct  place. 
To  strengthen  the  box,  strips  of  %  in. 
tape  were  glued  on  as  shown  in  Fig.  2. 
Small  pieces  of  tape  will  also  prevent 
the  corners  of  the  lid  from  cracking. 

In    reading    over    the    magazines,    the 
desired  material  can  be  marked  and  cut 

out  at  some  future  time,  or  simply  cut 
out  when  it  is  decided  that  it  is  liable  to 
be  of  use.  It  is  as  well  to  err  on  the 
side  of  too  many  clippings  rather  than 
to  run  the  risk  of  enjoying  the  doubtful 

pleasure  of  kicking  oneself  for  not  keep- 
ing a  certain  article.  The  advertising 

section  of  the  magazine  should  not  be 
overlooked.  Discounting  the  fact  that 
the  ad.  writer  is,  so  to  speak,  blowing 
his  own  horn,  there  is  often  as  much 
meat  to  be  found  there  as  in  the  read- 

ing section. 
It  sometimes  happens  that  two  desir- 

able articles  on  widely  difi"erent  subjects 
are  printed  on  the  oppoite  sides  of  the 
same  sheet.  It  can,  of  course,  only  be 
filed  under  one  head.  To  care  for  this 
a  title  of  the  other  article  with  a  very 
brief  synopsis  may  be  written  out  and 
noted  thereon  the  heading  under  which 
the  article  will  be  found.  This  slip 
should  then  be  filed  in  place  of  the 
article. 

Such  a  method  of  keeping  clippings  is 
open  to  the  objection  that  is  aoplicable 
to  any  other  thing  that  is  worth  while; 
in  other  words,  to  keep  it  up-to-date,  a 
certain  amount  of  persistence  and  pat- 

ience is  required. 

FIG.     2. ENVELOPE    STRENGTHENED    WITH 
TAPE   GLUED   ON. 

SMALL  WOOD  PULLEY  CONSTRUC- 
TION 

By  J.  E.  McCormack 
MUCH  difficulty  is  often  experienced  in 

keeping  small  wooden  pulleys  from  slip- 
ping on  the  shaft,  owing  to  the  fact  that 

efficient  clamping  facilities  are  not  pro- 
vided. The  writer  succeeded  in  over- 
coming ithis  objection  by  designing 

pulleys  similar  to  those  here  illustrated. 
In  the  construction  of  a  pulley  of  this 
description,  it  is  very  important  that 

ample  space  be  provided  for  the  manipu- 
lation of  the  wrench  when  tightening  the 

clamping  bolts,  and  yet  have  these  open- 
ings in  such  a  position  that  the  belt  sur- 
face is  not  interferred  with.  For  pulleys 

of  average  width  of  face,  eight  pieces  are 
used,  four  similar  to  Fig.  1  and  four 
shaped  as  in  Fig.  2;  the  dotted  portion 
in  each  case  representing  the  complete- 
ment  of  the  one-half  section.  When 
these  piecese  are  being  prepared,  they 
are  planed  on  all  faces  except  the  outer 
diameter,  this  being  left  rough  for  sub- 

sequent turning.  When  assembling,  two 
of  the  pieces  A  are  clamped  together  on 
the  shaft  in  the  ordinarv  way,  and  the 

other  pair  are  treated  likewise  but  at 
risrht  angles  to  the  first  pair.  The  pieces 
B  are  then  placed  in  position  and  bolted 
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sr to  the  opposite  center  section,  to  bind  the 
component  parts  together;  slots  being 
provided  in  the  pieces  B  to  permit  of 
future  adjustment.    The  slots  in  the  seg- 

FIG.  2.  FIG.  4. 
SMALL   WOOD   PULLEY   CONSTRUCTION. 

ment  pieces  B  are  made  wide  enough  to 
permit  of  easy  operation  of  the  wrench. 
After  the  parts  have  been  assembled, 
the  pulley  is  turned  to  the  required  diam- 

eter and  afterwards  located  in  its  intend- 
ed position  on  the  line  or  counter  shaft. 
For  pulleys  of  eight  to  twelve  inches 

FIG.   5. 

in  diameter,  we  have  followed  the  suc- 
cessful method  illustrated  in  Fig.  6, 

where  the  half  pulley  consists  of  five 

sections;  the  lower  piece  being  made  the 

full  width  required  for  the  pulley  and  the 

filler  pieces  placed  on  as  shown;  the  dot- 

ted   portion   illustrating  the   added   seg- 

ment. When  the  shaft  is  of  large  diam- 
eter, it  is  necessary  to  have  the  clamping 

sections  of  ample  thickness  to  provide 
sufficient  strength  back  of  the  center 
hole.  However,  it  is  advisable  to  keep 
this  dimension  as  small  as  possible  so 
as  to  permit  of  a  heavier  segment  being 
used  above  the  spacing  pieces.  When 
assembling  these,  it  is  best  to  glue  the 
parts  and  nail  them  well,  using  nails  of 
sufficient  length,  where  practicable,  to 
bind  the  various  sections  more  firmly  to- 

gether. Nail  heads  are  set  in  below  the 
depth  required  for  finish  turning.  The 

upper  portion  of  Fig.  6  shows  the  as- 
sembled pulley  with  clamping  bolts  in 

position. 
  @   

VALVE  GRINDING  COMPOUND 

By  B.  Rice 
FOR  grinding-in  the  valves  of  gas  en- 

gines, the  usual  method  is  to  use  emery 
and  oil.  Great  care  must  be  exercised 

to  prevent  this  being  carried  on  down 
into  the  cylinders  unless  it  is  possible 
to    thoroughly    clean    them    out.         This 

chines  clean.  While  it  certainly  has  its 
place  for  much  of  this  work,  we  all  know 
how  disagreeable  it  is  to  be  standing 
nearby  and  find  oneself  covered  with 
chips  and  dirt.  Not  only  that,  but  these 

same  chips  find  their  way  into  the  bear- 
ings of  the  machines  and  do  endless 

damage.  In  going  through  a  large 
plant  devoted  to  the  manufacture  of 
planers,  and  where  work  of  the  highest 
accuracy  had  to  be  maintained,  the 
writer  noticed  that  there  were  no  chips 
being  blown  around,  and  upon  inquiry 

found  that  they  were  using  a  vacuum  in- 
stead of  a  pressure  system.  Long  pipes 

were  provided  for  reaching  into  holes 
and  good  sized  pieces  of  iron  could  be 
drawn  up  into  the  air  hose.  This  kept 
down  all  dust  and  insured  cleanliness 
and  safety. 
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AN  EXTENDED  TOOL  POST 

By  A.  L.  Loy. 
THE   extended    tool    post   shown    in   the 
accompanying   photo   was   made   of   cast 

AN    EXTENDED    TOOL    POST. 

work  often  being  done  directly  on  the 
engine  without  removing  the  cylinders,  it 
is  impossible  to  get  at  the  inside  and  any 
emery  which  finds  its  way  into  the  cylin- 

der will  do  incalculable  damage.  The  fol- 
lowing compound  has  proved  to  be  much 

superior  to  oil  and  emery: — Mix  one-half 
pound  of  white  lead  with  one  cake  of 
yellow  laundry  soap.  To  this  thick  paste 

add  equal  parts  of  No.  80  and  100  car- 
borundum until  the  desired  consistency 

is  obtained.  When  using,  add  a  drop  or 
two  of  water  instead  of  oil.  Due  to  its 
consistency,  there  is  no  tendency  for  the 
mixture  to  run  off  the  seat  and  the  part- 

icles of  grinding  compound  stay  where 
needed. 

  B   
A  VACUUM  SYSTEM 

By  R.  B. COMPRESSED  air  is  almost  universally 
used  in  the  machine  shop  for  blowing  out 

chips  and  drillings  and  keeping  the  ma- 

iron  of  liberal  section,'iand  was  arranged 
to  swivel  so  as  to  enable  it  to  be  used 

either  for  right  or  left  hand  work. 

It  has  proved  especially  valuable  in  turn- 
ing large  crank  shafts.  The  tool  slot  was 

cored  in  the  one  side,  the  tool  being  held 

by  the  set  screws  at  the  top.  The  writer 
has  seen  these  tool  posts  made  from  steel 

castings,  but  they  were  never  as  stiff  as 
this  one  from  cast  iron,  the  latter  being 
preferable  when  it  can  be  made  large 
enough. 

  &   
Somebody  Did. — The  bride  and  bride- 

groom sat  side  by  side. 
"Dearest,"  he  said. 

"Yes,    love?"    she    responded    in    soft, 
frightened  tones. 

"If  I  had  known  that  the  tunnel  was  so 

Ion?  I  would  have  kissed  you." 
"Didn't  you  kiss  me?"  she  asked,  with 

much  surprise. "No,"  he  replied. 

"Well,  somebody  did." 
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Practice  of  Oil  Burning  Under  Stationary  Steam  Boilers 
By  B.  S.  Nelson 

The  scarcity  and  high  price  of  coal  for  steam  raising,  etc.,  has  naturally  directed 
attention  to  the  subject  of  oil  fuel  as  a  substitute.  In  recent  years  much  progress  has  taken 
place  in  the  direction  of  high  degree  efficiency  of  equipment  for  oil  burning,  and  many 
installations  have  been  made  in  consequence.  While  there  is  little  prospect  of  an  oil  scarcity 
devlopmg,  there  is  nevertheless  a  tendency  for  its  price  to  soar,  a  very  material  increase  be- 

ing noted  in  the  period  covered  by  the  war  to  date.  Advantages  of  oil  over  coal,  aside  from, 
cost,  are  dealt  with  in  the  accompanying  article,  and  are  worthy  of  close  study. 

FUEL  oil  is  oil  which  is  more  valuable 

to  the  producer  as  fuel  than  as  a  re- 
fined product.  Due  to  the  rapid  in- 

crease in  use  of  gasoline  in  motor  ve- 
hicles and  the  use  of  distillates  in  station- 

ary engines,  and  also  to  the  improvements 
in  refining  crude  oils,  it  is  probable  that 
very  little  crude  oil  will  be  used  for  fuel, 
and  that  the  fuel  most  used  will  be  some 
sort  of  residuum  or  scalped  oils;  that  is, 

being  distilled  and  the  residue  used  as 
fuel.  The  result  of  this  will  be  that  more 
attention  will  have  to  be  paid  to  the  oil- 
burning  system  than  was  necessary  with 
the  lighter  crude  oils  used  heretofore,  be- 

cause a  scalped  oil  is  heavier  and  more 
viscous  than  crude  oil.  One  advantage 
in  using  a  scalped  oil  is  that  there  is  less 
fire  risk,  because  its  flash  point  is  higher 
than  the  flash  point  of  the  crude  oil. 

The  flash  point  of  an  oil  is  of  interest 
particularly  from  the  standpoint  of  safe- 

ty. On  land  installations,  where  the  oil 
is  usually  buried  in  a  closed  tank,  the 
flash  point  is  of  less  importance  than  on 
shipboard,  where  inflammable  vapors  are 
apt  to  accumulate  in  the  hull  or  to  be 
freed  in  a  closed  boiler  room,  due  to  leaky 

piping. The  viscosity  of  an  oil  is  the  principal 

yfg.  rJOYL^Co!,frac^-5!,6r  ■.!5?-75.5  Pei7  8.,  noihllOPegf 

VfSCOSlTY,    DBG        ENGLER 

FIG.  1. TEMPERATURE  VISCOSITY  DIAGRAM  OF  FUEL  OILS.  REPR  ODUCED    FROM    CURVES    OF    LT.-COM.    JOHN    J. 
WITH  ADDITIONS   (SHOWN  IN  DOTTED  LINES)   BY  E.  ̂ .  PEABODY. 

HYLAND,    U.S.N.. 

the  oil  from  which  the  lighter  constitu- 
ents have  been  distilled  off.  Though  the 

Mexican  oils  are,  as  a  rule,  heavier  and 
contain  less  of  the  lighter  constituents 
than  American  oils,  even  they  are  now 

•From  a  paper  presented  at  a  joint  meeting  of the  Louisiana  Association  of  Members  of  the 
American  Society  of  Civil  Engineers  and  the 
New  Orleans  Section  of  the  American  Society 
of  Mechanical   Engineers. 

Fuel  Oil   Classification 
Fuel  oils  may  be  classified  according  to 

several  of  their  characteristics,  which  are 
more  or  less  dependent  upon  each  other. 
Some  of  these  are  the  flash  point,  or  tem- 

perature at  which  an  oil  will  give  off  in- 
flammable vapors;  the  viscosity,  which 

may  be  explained  as  the  molecular  fric- 
tion; the  specific  gravity,  the  heat  value, 

and  the  sulphur  content. 

consideration  in  the  actual  burning  of 
that  oil,  because  the  success  of  the  burner 
or  atomizer  depends  largely  on  its  ability 
to  atomize  the  fuel  into  sufficiently  fine 

particles  to  insure  satisfactory  combus- 
tion, and  the  more  viscous  the  oil  the 

more  difficult  this  atomization.  There  are 

various  methods  of  expressing  the  vis- 
cosity, one  of  the  most  used  being  in 

terms  of     the  Engler  scale.       Degrees 
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Engler  means  simply  the  ratio  of  the 
time  it  takes  a  given  quantity  of  an  oil 
to  flow  through  a  standard  orifice  as  com- 

pared to  the  time  it  would  take  the  same 
volume  of  water  to  flow  through.  Oil  is 
usually  sold,  however,  on  the  basis  of  its 
specific  gravity  (generally  measured  in 
degrees  Baume)  and  its  heat  value  and 
moisture  content.  It  is  usually  assumed 
that  the  heavier  an  oil  in  degrees  Baume, 
the  more  viscous  is  that  oil,  but  this  is  not 
always  strictly  true. 

Through  the  courtesy  of  E.  H.  Peabody, 
Mem.  Am.  Soc.  M.E.,  in  Fig.  1  is  repro- 

duced a  very  interesting  chart  giving  the 
characteristics  of  some  thirty  different 
oils.  This  chart  gives  the  temperature- 
viscosity  diagram  of  these  fuels,  the  spe- 

cific gravity,  the  degrees  Baume  and  the 
flash  point.  Comparing  two  crude  oils 
•from  these  curves  brings  out  the  rela- 

tion, or  rather  lack  of  relation,  between 
degrees  Baume  and  degrees  Engler: 

Deg.  B. 
Panuca  Crude          13.7 
No.    18    California.     12.7 

Flash  Dee:.  EriK.  at 
Pt.  230  DeK.  Fahr. 
140  13.75 
285  B.2 

It  is  to  be  regretted  that  oil  is  not  spe- 
cified in  terms  of  specific  gravity  instead 

of  degrees  Baume,  because  in  any  cal- 
culations involving  the  weight  of  the  oil 

per  gallon  or  per  barrel  it  is  necessary 
to  refer  back  to  specific  gravity.  Fur- 

ther, the  heaviest  oil  that  can  be  designat- 
ed on  the  Baume  scale  for  liquids  lighter 

than  water  is  10  deg.  B.,  or  unit  specific 
gravity.  There  are  oils  being  used  now 
of  10  and  12  deg.  B.,  and  no  doubt  still 
heavier  oils  will  be  used,  which  will  call 
for  two  different  Baume  scales  and  cause 
confusion. 

Spindle  Top  oil  has  a  specific  gravity 
of  about  0.92,  corresponding  to  22  deg. 
B.,  and  its  heat  value  averages  about 
19,700  B.t.u.  California  oil  is  somewhat 
heavier,  the  average  grade  of  that  oil 
haying  a  specific  gravity  of  about  0.95, 
or  18  deg.  B.,  heat  value  about  18,500 
B.t.u.  The  Mexican  oils  vary  consider- 

ably in  specific  gravity  and  heat  value, 
but  as  a  rule  they  are  much  heavier  than 
either  the  California  or  Texas  oils;  a  typi- 

cal oil  now  used  has  0.99  sp.  gr.,  or  12 
deg.  B.,  with  a  heat  value  of  about  18,200 
B.t.u. 

Table  I  compares  the  prices  of  coal  and 
oil,  taking  as  a  basis  coal  of  the  quality 
of  Pratt.  Alabama,  and  Pittsburgh  coal, 
sold  in  the  New  Orleans  market.  While 
with  these  coals  an  evaporation  of  10  lb. 

from  and  at  212  deg.  can  be  realized  with 

well-designed  water-tube  boilers  when 
the  boilers  have  ample  heating  surface 
and  are  in  the  hands  of  skillful  firemen, 

it  is  extremely  doubtful  if  any  boilers  in 
regular  service  are  showing  better  than 
S  lb.,  and  the  great  majority  are  below 
this  figure.  Therefore,  if  we  take  8  lb. 
as  a  basis,  we  are  giving  the  coal  its  full 
value.  Now,  with  oil  gi\nng  19.500  B.t.u. 

per  lb.,  an  evaporation  of  14.5  lb.  should 
be  readily  obtained  if  the  apparatus  for 

supplying  the  oil  to  the  furnaces  is  of 
first-class  design  and  if  the  furnaces  are 
properly  arranged.  With  this  ratio  as  a 

■basis,  it  is  apparent  that  a  pound  of  coal 
Is  equivalent  to  8/14.5  or  0.541  lb.  of  oil. 
A  barrel  of  crude  oil  weighs  approximate- 

ly 325  lb.,  therefore  one  ton  (2000  lb.)  of 
coal  is  equivalent  in  practical  heating 
value  to  3.34  bbl.  of  oil. 

TABLE    1— COMPARISON    OF  PRICES    OF 
COAL  AND  OIL. 

Coal.  Dollars  per 

Ton,  2.000  lb.  Oil.  Dollars  per  Bbl. 

5.00                           1.50'  1.66t 
4.75                           1.43  1.60 
4.50                           1.35  1.50 
4.25                           1.28  1.42 
4.00                           1   20  1.33 
3.75                         1.13  1.25 
3.50                         1.05  1.02 
3.25                              .98  1.01 
3.00                              .90  1.00 
2.75                           .83  .92 
2.50                              .75  .83 
2.00                              .60  .66 
2.25                              .68  .75 

•Not  allowing  for  labor  saving. 
t.A.ssuming  10  per  cent,  of  cost  of  fuel  in  labor 

of  firing  and  handling  ashes  saved  by  using  oil. 
a  conservative  estimate  for  plants  of  over  300 h.p. 

An  interesting  point  to  note  with  refer- 
ence to  the  heat  value  of  an  oil  is  that  the 

B.t.u.  usually  given  is  the  high  heat  value 
or  heat  value  determined  in  a  bomb  calor- 

imeter. The  actual  heat  value  available 
in  a  boiler  furnace  is  less  because  all  fuel 

Oil  Advantages  Over  Coal 
Oil  has  numerous  other  advantages 

over  coal  than  cost  of  fuel.  The  storage 
space  required  is  much  less  for  an  equal 
number  of  heat  units;  there  are  no  ashes 
to  be  disposed  of ;  less  boiler-room  help 
is  required  for  firing;  the  wear  and  tear 
on  the  furnace  lining  is  smaller  because 
the  firedoors  do  not  have  to  be  opened, 
with  the  consequent  chilling  of  the  hot 
brickwork.  Very  few  repairs  are  neces- 

sary to  the  grate  bars;  a  much  smaller 
stack  can  be  used  for  the  same  boiler 
horse-power;  the  boiler  can  be  forced  with 
natural  draft  considerably  beyond  what  it 
can  with  coal,  an  important  feature  where 
boiler  capacity  is  scant;  where  feedwater 
is  bad,  it  is  often  possible  to  carry  a  load 
with  two  oil-fired  boilers  which  would  re- 

quire three  boilers  were  coal  used,  thus 
allowing  the  cleaning  and  repairing  of 
one  dirty  boiler  at  a  time.  Steam  can  be 
raised  much  more  quickly  and  with  no 
loss  due  to  banking  fires.  It  takes  about 

10  per  cent,  of  the  fuel  normally  consum- 
ed by  a  boiler  at  rated  load  to  keep  its 

FIG.  2.    OIL  PUMPING  SET.  SHOWING  DUPLICATE   PUMPS  WITH  PRESSURE  GOVERNOR, 
AIR  CHAMBER.  GAUGE,  SUCTION   STRAINERS.  RELIEF  VALVE  AND  HEATER. 

oil  contains  a  considerable  percentage  of 
hydrogen,  and  the  latent  heat  of  the 
steam  formed  by  the  combustion  of  this 
hydrogen  passes  up  the  stack  as  waste 
heat. 

In  all  the  heavier  grades  of  fuel,  par- 
ticularly the  Mexican  oils,  water  mixed 

with  the  oil  is  in  the  form  of  an  emulsion 
and  will  not  settle  out  in  a  tank  as  it  will 
with  the  lighter  American  crudes.  This 
is  not  so  much  a  disadvantage  as  it  would 
seem,  other  than  causing  a  lowering  of 
the  heat  value.  With  an  oil  light  enough 
for  the  water  to  settle  out  of  its  own  ac- 

cord, this  water  will  frequently  accumu- 
late in  the  tank  and  piping  and  go  over 

into  the  burners  in  a  slug,  putting  the 
burners  out;  but  with  heavy  oil  a  very 
considerable  amount  of  water  can  go 
through  the  burner  with  no  bad  effect. 
The  writer  is  inclined  to  believe  that  a 
small  quantity  of  water  in  heavy  oil  is  an 
advantage  in  that  these  oils  are  usually 
heated  above  the  boiling  point  of  water 
to  effect  atomization,  and  the  vaporizing 
of  the  moisture  in  the  oil  as  it  leaves  the 
burner  tip  probably  helps  to  atomize  the 
oil  more  thoroughly. 

fire  banked  with  coal.  In  case  of  an  emer- 
gency the  fire  can  be  instantly  extinguish- 

ed; any  one  who  has  had  to  draw  a  hot 
coal  fire  in  an  emergency  can  appreciate 
this  particular  advantage. 

Successful  Oil-Burning  Installation  Data 

There  are  several  factors  entering  into 
the  successful  oil-burning  installation, 
some  of  which  affect  the  reliability  of  the 
system  and  others  its  efficient  operation. 

The  first  consideration  for  reliability  is 
the  oil  supply  to  the  burners,  involving 
the  storage  tanks,  pumping  outfit,  and 
heaters.  The  size  of  a  storage  tank  var- 

ies, of  course,  with  the  size  of  the  boiler 
plant,  but  it  should  be  large  enough,  at 
least,  to  hold  a  carload  of  oil.  A  very 
popular  size  of  tank  is  a  10,000-gal.  tank, 
which  is  about  8  ft.  in  diameter  and  about 
30  ft.  long.  These  tanks  are  usually 
built  of  ̂ 4 -in.  st3el  with  %-in.  heads, 
though  if  the  tank  is  subject  to  corrosion 
from  the  outside  it  should  be  made  of 
heavier  material.  The  tank  should  be 
equipped  with  a  manhole  and  filling  pipe, 
a  suction  opening,  a  vent  opening,  and 

openings  for  ..team-heating-coil  connec- 
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tions.  The  insurance  requirements  call 
for  the  tank  to  be  below  the  level  of  the 
pumps  and  burners,  which  means  that  it 
is  usually  buried  in  the  ground. 

The  Oil  Pumps 

The  oil  pumps  are  the.  next  considera- 
tion. The  pump  that  has  given  the  best 

results  is  a  duplex  steam  pump,  piston- 
pattern  type,  with  brass  valves,  metallic 
packing  in  the  oil  piston  and  special 
gaskets  and  piston-rod  packing.  The  size 
of  pump  should  be  based  on  a  very  low 
piston  speed. 

The  pump  should  be  fitted  with  an  air 
chamber  on  the  discharge  side  to  steady 
its  pulsation  of  pressure,  and  a  governor 
on  the  steam  end  to  maintain  the  pres- 

sure constant.  The  pressure  at  which 
the  oil  is  delivered  to  the  burners  de- 

pends largely  on  the  character  of  the  oil, 
varying  from  40  lb.  for  oil  of  26  to  30 
deg.  B.  to  80  lb.  for  oil  of  12  deg.  B.  The 
pump  should  also  be  equipped  with 
strainers  on  the  suction  side  to  keep 
trash  from  getting  under  the  pump 
valves.  Duplicate  pumps  should  always 
be  installed,  so  that  if  anything  goes 
wrong  with  one  pump  the  other  may  be 
put  in  service. 

The  pumn  should  be  set  as  near  the 
level  of  tne  oil  as  possible  to  give  the 
minimum  suction  lift,  and  the  suction 
pipe  should  be  as  straight  as  possible, 
preferably  with  bends  instead  of  elbows. 
Where  the  suction  pipe  is  long,  a  foot 
valve  at  the  bottom  of  the  suction  line  in 
the  tank  is  desirable.  This  should  be  a 
valve  without  leather  seats,  as  fuel  oil 
deteriorates  leather.  A  very  good  valve 
to  use  is  a  horizontal-swing  check  useiJ 
in  a  vertical  position.  In  addition  to  air 
chamber  and  governor,  the  pump  should 
be  equipped  with  a  relief  valve  set  at  a 
pressure  heavier  than  the  working  pres- 

sure, so  as  to  minimize  the  danger  of 
breaking  the  pump.  This  relief  valve 
should  be  of  the  enclosed  type,  so  that 
its  overflow  be  returned  to  the  tank. 

The  heavier  oils  require  heating  in  the 
suction  tank  in  order  to  enable  the  pump 
to  lift  them.  The  temperature  must  not 
be  high  enough  to  cause  the  oil  to  vapor- 

ize under  the  suction  pull  of  the  pump. 
The  writer  has  found  a  temperature  of 
110  to  130  deg.  about  right  for  Mexican 
oil  of  12  to  18  deg.  B.  According  to  Com- 

mander John  J.  Hyland,  U.S.N.  (Jour. 
A.  S.  N.  E.,  May,  1914),  the  viscosity  of 
the  oil  had  to  be  reduced  to  375  deg.  Eng. 
in  order  to  obtain  full  capacity  from  a 
Blake  pump.  In  order  to  gauge  this  tem- 

perature accurately,  a  thermometer 
should  be  installed  in  the  suction  line 
near  the  pump.  If  this  suction  line  is 
long,  or  has  several  elbows  in  it,  it  should 
be  made  one  or  two  sizes  larger  than  the 
suction  opening  of  the  pump. 

The   Heater 

The  next  question  is  that  of  the  heater. 
Practically  all  the  oil  now  burned  as  fuel 
requires  heating  in  order  to  reduce  its 
viscosity  and  facililate  atomization  at 
the  burner.  There  is  a  wide  choice  of 
heaters,  but  the  principal  considerations 
are,  first,  to  have  the  heater  of  ample 
heating  surface,  and  second,  to  be  sure 
that  this  heating  surface  is  all  utilized 

In  heating  oil  with  a  steam  coil  in  a  ves- 
sel of  oil  there  is  a  tendency  to  local 

heating;  that  is,  the  oil  next  to  the  coils 
may  be  very  warm;  but  this  heat  is  not 
readily  transmitted  to  the  adjacent  oil, 
so  that  a  heater  in  which  the  oil  is  kept 
in  rapid  motion  over  all  the  heating  sur- 

face in  the  coil  is  apt  to  give  best  results. 
There  are  several  pumping  sets  on  the 

market  which  combine  all  the  requisites 
enumerated  above  in  one  self-contained 
unit.  Fig.  2  shows  such  an  outfit  which, 
it  will  be  noted,  consists  of  duplicate 
pumps  with  pressure  governor,  air  cham- 

ber, gauge,  suction  strainers  on  pumps, 
relief  valve  and  heater. 

Oil  Heating  Temperature 

The  temperature  to  which  the  oil  must 
be  heated  naturally  varies  with  its  vis- 

cosity. For  fuel  oil  usually  burned  in  the 
South,  a  temperature  from  180  to  220 
deg.  is  satisfactory,  the  higher  tempera- 

•  ture  being  for  oil  of  12  deg.  B.  As  far  as 
we  know,  no  experiments  have  been  made 
to  determine  the  degrees  Engler  to  which 
oil  must  be  heated,  but  judging  from  our 
experience  and  with  the  aid  of  the  tem- 

perature-viscosity diagrams,  we  should 
say  that  about  8  to  9  deg.  Eng.  is  the  vis- 

cosity required  for  a  steam-atomizer 
burner.  It  has  been  stated,  however, 
that  any  oil  which  can  be  pumped  readily 
can  be  atomized  by  a  steam  atomizer. 
After  the  oil  is  heated  at  the  pump  (and 
its  temperature  should  be  read  by  a  ther- 

mometer permanently  fixed  in  the  dis- 
charge line  from  the  pumps),  care  should 

be  taken  to  keep  the  oil  hot  until  it 
reaches  the  burner  by  proper  covering  of 
the  pipes. 

Burner  Feature 

More  stress  has  probably  been  laid  on 
the  oil  burner  than  on  any  other  part  of 
the  installation,  which  has  led  to  the  be- 

lief on  the  part  of  people  unfamiliar  with 
the  burning  of  oil  that  the  burner  is  the 
whole  thing,  whereas,  as  a  matter  of  fact, 
the  burner  contributes  but  a  very  small 
part  to  the  success  of  the  installation. 
The  term  burner  is  really  a  misnomer, 
because  the  only  function  the  burner  per- 

forms is  to  atomize  the  fuel  into  suffi- 
ciently fine  particles  to  effect  complete 

combustion  in  the  furnace. 
For  land  installations,  the  type  of 

burner  which  has  proved  best  is  the 
steam-atomizer  burner  with  oil  supplied 
to  it  under  pressure.  The  essentials  of 
such  a  burner  are  simplicity,  cheaply  re- 

newable wearing  parts,  economy  in 
steam  for  atomizing,  and  the  production 
of  a  flame  of  such  shape  that  makes 
good  combustion  and,  hence,  high  boiler 
efliciency  possible.  The  burners  may  be 
of  either  the  round-flame  or  flat-flame 
type.  The  flat-flame  type  is  preferable 
because  it  uses  less  steam  for  atomizing 
and  produces  a  flame  of  such  shape  as  to 
permit  proper  mixture  of  air  to  support 
combustion  without  excess  air,  which  is 
not  the  case  with  a  round-flame  burner. 

The  use  of  a  target  wall  is  not  neces- 
sary, and  may  cause  injury  to  the  heat- 

ing surface  of  the  boiler  by  causing  the 
flame  to  concentrate  on  a  smill  portion 
of  the  surface,  resulting  in  what  is 
termed  "blow-pipe"  action. 

The  general  type  of  flat-flnme  bu-ner 

is  a  tip  in  which  are  two  narrow  parallel 
and  horizontal  slots,  the  oil  flowing  out 
of  the  upper  slot  in  fan  shape  on  to  the 
fan-shaped  jet  of  steam  issuing  from  the 
•lower  slot. 

The  position  of  the  burner  depends 
largely  on  the  type  of  boiler.  For  a  boiler 
with  a  long  unobstructed  furnace,  such. 
as  a  horizontal  return  tubular,  or  a  boiler 
of  the  Heine  or  Erie  City  type,  a  burner 
set  in  the  firing  door  is  very  satisfactory. 
For  boilers  where  the  furnace  is  short 
and  the  travel  of  the  gases  is  upward, 
such  as  in  the  Babcock  &  Wilcox  or  Stir- 

ling boiler,  the  best  arrangement  is  ta 
put  the  bunier  at  the  back,  shooting  to- 

ward the  front  of  the  boiler.  In  either 
case  air  should  be  admitted  to  the  fur- 

nace through  a  checkerwork  of  firebrick 
laid  on  the  grate  bars.  The  shape  of  this 
checker  work  should  approximate  the 
shape  of  the  flame  and  thus  reduce  ex- 

cess air,  and  the  area  of  all  the  holes 
should  be  equal  to  4  sq.  in.  per  boiler horse-power. 

Steam  and  oil  connections  to  a  burner 
should  be  made  to  allow  for  the  expan- 

sion and  contraction  of  the  oil  and  the- 
steam  headers,  and  should  have  unions 
above  and  below  the  burner  to  enable  the 
latter  to  be  taken  out  quickly  for  clean- 

ing. A  very  essential  point  in  installing 
a  burner  is  to  see  that  it  gets  dry  steam. 
The  simplest  way  to  do  this  is  to  take 
the  steam  from  the  top  of  the  auxiliary- 
steam  header.  A  steam  connection  should' 
be  provided  on  each  burner  for  blowing 
the  oil  out  of  the  burner  when  it  is  shut 
down,  as  otherwise  this  oil  will  carbonize, 
due  to  the  heat  radiated  from  the  hot furnace. 

The  principal  consideration  affecting 
the  efficiency  of  an  oil-burner  installa- 

tion, other  than  the  choice  of  a  burner 
economical  in  the  use  of  steam  (and  giv- 

ing the  proper  shape  of  flame),  is  the 
proper  control  of  the  air  supply.  One  of 
the  advantages  of  burning  oil,  mentioned 
above,  was  the  possibility  of  reducing 
the  excess  air  to  effect  combustion.  Con- 

versely, one  of  the  principal  losses  is  the 
ease  with  which  excess  air  can  be  ad- 

mitted. For  any  particular  installation- 
(assuming  the  setting  is  tight  and 
checkerwork  properly  arranged),  the 
best  draft  should  be  determined  by  in- 

stalling a  draft  gauge  on  each  boiler  con- 
nected to  the  furnace,  then  gradually 

closing  the  damper  until  there  appears 
just  a  faint  trace  of  black  smoke  at  the 
stack,  and  finally  maintaining  the  draft 
at  that  point.  It  should  be  noted,  how- 

ever, that  there  can  easily  be  smoke  with 
excess  air  for  two  reasons:  first,  if  the- 
checkerwork  is  not  properly  arranged  in 
the  furnace  there  will  be  excess  air,  even 
though  the  combustion  be  incomplete, 
and  second,  poor  atomization  of  the  oiF 
at  the  burner  will  give  a  grayish-white 
smoke,  which  is  often  mistaken  for  in- 

sufficient air.  A  more  accurate  method 
of  gauging  the  air  supply  is  to  make 
periodical  analyses  of  the  stack  gases 
and  keep  a  record  of  the  stack  tempera- 

tures. The  stack  gases  should  not  be 
over  100  deg.  hotter  thnn  the  steam,  and 
no  difficulty  should  be  experienced  in  get- 

ting 13  to  14  per  cent.  CO,  in  regular 

operation. 
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MACHINISTS'  INSTRUCTION 
COURSE— XXIV. 

By  J.  Davies 

GRINDING  in  some  form  or  other 
has  been  employed  since  the 
first  man  sharpened  his  scythe 

with  a  whet  stone,  and  is  an  absolutely 
indispensible  factor  in  modem  machine 
shop  practice;  covering  as  it  does  a  very 

■wide  range  of  operations,  from  the  rough 
castings  that  the  apprentice  is  given  to 

mru 
FIG.    89.     BALANCED   GRINDER   DOG. 

grind  the  lumps  off,  to  the  very  finest 
work  that  can  be  done  in  the  shop.  It 
might  be  in  place  here  to  give  just  a 
word  of  warning  to  the  apprentice  on  his 
first  few  trips  to  the  emery  wheel;  al- 

ways take  care  that  the  tool  rest  is  close 

up  to  the  stone,  particularly  if  the  ob- 
ject to  be  ground  is  a  small  one.  If  an 

opening  is  left  betwen  the  surface  of  the 
stone  and  the  rest,  the  tool  or  material 
being  ground  has  a  tendency  to  get 
caught  and  perhaps  your  fingers  with  it 
— this  has  happened  scores  of  times,  or 
the  wheel  might  burst  or  fragments  be 

chipped  off,  resulting  in  injury  to  your- 
self or  nearby  workmen.  Never  grind  on 

the  side  of  the  stone  if  the  work  can  be 

done  as  well  on  the  face.  I  have  seen 

apprentices,  and  others  as  well,  when 

grinding  the  end  of  a  bar  or  a  bolt,  gouge 

a  groove  in  the  side  of  the  stone  and  thus 

ruin  it  for  good  work  afterwards.  If  the 
side  of  the  wheel  must  be  used  move  the 

work  gradually  and  carefully  across  the 
surface  of  the  stone,  this  will  help  to 

keep  the  stone  true.  To  prevent  the 

wheel  developing  into  a  useless  condition, 
occasional  dressing  is  very  necessary. 

The  tendency  in  all  machine  shops, 

where  it  is  no  one's  duty  to  look  after  the 

emerv  wheels,  is  to  make  it  to  ''my" 

job  if  possible,  no  matter  what  the  con- 
dition of  the  stone,  and  leave  the  other 

fellow  to  true  up  the  wheel.  No  one  would 

think  of  using  a  wheel  in  a  grinding  ma- 
chine that  was  badly  out  of  true,  and  it 

is  certainly  quite  as  necessary  to  have  an 

accurate  wheel  when  grinding  by  hr.iu. 

Itis  not  long  since  that  grinding  was  look- 
ed upon  as  a  sort  of  special  method  for 

finishing  hardened  steel,  but  now  many 

kinds   of  work  that   formerly  were   per- 

formed exclusively  by  lathe,  shaper  or 
planer  can  be  done  quite  as  economically 
and  also  more  accurately  on  the  grinder. 
Both  the  headstock  and  tail  centers  of 
grinding  machines  are  dead;  that  is, 
they  remain  stationary  while  the  work 
revolves  upon  them.  This  overcomes  any 
error  there  might  be  thi-ough  inaccuracy 
of  the  spindle  or  the  centers  being  out  of 
true.  If  a  piece  of  work  is  reversed  that 
has  been  turned  or  ground  between  two 
centers,  one  live  and  the  other  dead,  and 
then  tested  with  an  indicator,  in  nine 
eases  out  of  ten  it  will  not  run  perfectly 
true  on  account  of  error  in  live  center, 
driving  spindle,  unequal  wear  of  center, 
etc.  Work  ground  between  centers  is 
driven  with  a  special  form  of  dog,  simi- 

lar to  that  shown  in  Fig.  89.  This  should 
be  as  light  as  the  general  work  of  the 
machine  will  permit,  and  balanced,  so 
that  the  centrifugal  force  will  not  affect 
the  grinding  operations.  Usually  the  dog 
has  two  slots,  diametrically  opposite,  and 
is  driven  by  two  pins  fastened  in  the 
face  plate.  Following  are  a  few  prac- 

tical  examples   of  machine   grinding. 

Grinding  Cutters 

Cutters  may  be  ground  by  various 
methods,  in  fact  the  modern  tool  room 
grinder  affords  a  large  scope  for  ingenu- 

ity and  inventiveness  and  often  a  job 
must  be  done,  not  as  you  would  like  to  do 
it,  but  the  best  way  you  can.  Referring 
to  the  sketch  we  will  describe  one  meth- 

od in  common  use.  It  is  a  well  known 
principle  that  to  turn  or  grind  a  taper. 

M     m 
FIG.   90.     REST  AND   FINGER    GAUGE. 

the  cutting  point  must  meet  the  work 
in  the  same  horizontal  plane  as  the  axis 
of  the  work,  and  that  in  grinding  a 
tapered  reamer  it  is  essential  that  the 
cutting  edge  of  the  tooth  being  ground 
should  lie  in  this  horizontal  plane.  When 
grinding  a  straight  cutter  or  reamer  this 

is  not  so  important,  and  the  cutter  is 
often  swung  above  or  below  the  center 
to  give  the  necessary  clearance.  When 
operating  any  grinding  machine  it  will 
be  found  very  useful  to  first  adjust  the 
grinding  spindle  so  that  its  axis  lies  in 
the  same  plane  (horizontally)  as  the  axis 
of  the  work,  and  make  a  permanent  mark 

FIG.    91.      METHOD    OF    MAINTAINING 
ORIGINAL   DIAMETER. 

on  the  top  of  the  housing  for  future 
reference;  this  will  be  the  setting  for 
grinding  revolving  work.  To  grind  a 
cutter  in  order  to  obtain  the  proper 
clearance  the  wheel  is  set  above  the 
center  as  shown  in  Fig.  90;  only  prac- 

tical experience  can  determine  the 
amount  that  the  wheel  should  be  raised, 
as  this  will  vary  with  the  size  of  the 
wheel. 

Different  men  have  different  ideas  as 
to  the  amount  of  clearance  that  a  cutter 
should  have,  but  the  general  practice  is 
about  3  degrees  for  iron  and  steel,  and 
slightly  more  for  softer  metals.  Too 
much  clearance  on  a  milling  cutter  makes 
it  dig  in  and  chatter,  besides  ensuring 
early  destruction  of  its  cutting  edge. 
With  too  little  clearance  the  cutter  re- 

fuses to  cut,  or  does  not  cut  freely.  Hav- 
ing set  the  wheel  to  the  desired  height 

for  clearance,  it  is  necessary  to  clamp 
the  tooth  rest  bracket  to  coincide  with 
the  height  of  the  center  of  the  cutter. 
The  blade  Fig.  90  provides  a  rachet  ac- 

tion as  the  cutter  is  moved  from  tooth  to 
tooth;  this  blade  or  finder  is  adjusted 
under  one  of  the  teeth,  as  shown  in  the 
sketch,  so  that  the  grinding  wheel  is  in 
contact  with  the  back  portion  of  the  hand. 
This  finger  should  be  a  little  wider  than 
the  grinding  wheel,  in  order  to  support 
the  cutter  at  each  end  of  the  tooth,  just 
before  it  reaches,  and  after  it  leaves  the 

grinding  wheel.  If  the  finger  is  too' narrow  the  cutter  is  liable  to  slip  off  be- 
fore the  tooth  is  completely  ground.  The 

wheel  should  always  revolve  in  such  a 
direction  that  the  tooth  being  ground  is 
pressed  against  the  finger  stop.  The 
teeth  are  then  ground  one  by  one  by 
light  cuts,  as  it  is  better  to  take  two  or 
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three  light  cuts  around  the  cutter  than 
attempt  to  finish  with  one  heavy  cut;  the 
latter  method  producing  the  tendency  to 
draw  the  temper  and  leave  the  cutter 
soft. 

Blade  1  is  the  kind  generally  used  for 
grinding  straight  cutters  and  reamers. 
The  second  blade  is  used  for  spiral  or 
helical  cutters;  the  ends  of  this  blade 
being  on  a  radius  coinciding  with  the 
center  of  the  clamping  screw.  The  blade 
can  then  be  moved  in  either  direction 
without  altering  the  height.  It  will  be 
noted  in  the  sketch  that  the  blade  is 
clamped  against  a  concave  surface  in 
order  that  a  slight  tightening  of  the 
screw  will  hold  it  in  place.  Fig.  91  shows 
a  method  of  sharpening  an  ordinary 
straight  reamer  without  altering  its 
diameter.  This  is  done  by  tilting  the 

spindle  to  the  angle  required  and  sur- 
face grinding  the  face  of  the  tooth  with 

a  beveled  wheel.  As  the  old  solid  reamer 
found  in  many  machine  shops  is  made 
to  a  standard  size,  this  is  about  the  only 

way  they  can  be  ground  without  appre- 
ciably changing  the  diameter. 

  ® — -' DOX'TS    FOR    GRINDING    AND    SET- 
TING OF  CUTTING  TOOLS 

By  J.  H.  R. 

Don't  oil  the  live  center. 
Don't  use  a  broad  nose  tool  on  small 

or  slender  work. 

Don't  force  a  parting  tool  into  the 
work  if  it  does  not  cut  freely. 

Don't  allow  the  cuttings  to  accumu- 
late beneath  the  tool-post  gib. 

Don't  set  a  threading  tool  by  guess 
work;  use  a  suitable  gauge. 

Don't  allow  the  driving  dog  to  bind 
in  the  slots  of  the  face  plate. 

Don't  forget  that  increased  lead  will 
decrease  the  clearance  of  the  tool. 

Don't  forget  to  lubricate  the  tail  cen- 
ter; siezure  might  cause  the  point  to 

twist  off. 

Don't  allovif  the  tail  of  the  dog  to  cjme 
out  of  the  slot  when  turning  tapers. 

Don't  use  excessive  pressure  when 
grinding  tools;  overheating  will  destroy 
their  usefulness. 

Don't  forget  that  a  little  oil  on  the 
tool-post  screw  will  increase  the  holdmij 
power. 

Don't  have  excessive  overhang  on  the 
tool;  keep  the  cutting  edge  as  cljse  to 
the  support  as  possible. 

Don't  forget  to  keep  the  cutting  point 
level  with  the  center  when  cutting  to 
the  axis  of  the  work. 

Don't  sacrifice  the  rake  angle  for  a 
keen  edge  without  it;  take  time  to  prop- 

erly grind  the  tool. 
Don't  fail  to  see  that  proper  clearance 

is  available  for  backing  out  an  internal 
threading  tool. 

Don't  fail  to  see  that  the  tool-post 
screw  is  sufiiciently  long  to  prevent  bind- 

ing at  the  top  shoulder. 

Don't  allow  the  chips  from  a  parting 
or  thread  cutting  tool  to  curl  against 
either  side  of  the  groove. 

Don't  fail  to  face  the  ends  of  a  shaft 
square  before  turning  the  outer  surface; 
this  particularly  applies  to  taper  work. 

Don't  start  a  finishing  cut  until  you  are 
sure  the  centers  are  free  from  dirt  or 
cuttings,  (this  also  applies  to  roughing cuts.) 

Don't  forget  that  when  the  work  slips 
in  the  driver,  the  feed  continues  to  force 
the  tool  into  the  work  and  invariably 
breaks  the  tool. 

  ®   
REMOVING  IRON  PLATE  RUST. 

By  M.  M. 
AN  easy,  cheap  and  effective  method  of 
removing  rust  from  corroded  and  pitted 
iron  plates  has  been  evolved  as  a  result 
of  recent  practical  experiments  in  this  di- 

rection. The  method  consists  in  the  ap- 
plication to  the  surface  of  the  iron  of  a 

mixture  of  two  parts  of  finely  crushed 
sodium  bisulphate  and  one  part  of  com- 

mon salt.  This  mixture  is  prepared,  then 
wetted  (just  sufficiently  to  be  cohesive), 
and  applied  to  the  plate.  The  moist  mix- 

ture can  be  left  till  the  plate  is  clean,  but 
the  action  is  more  rapid  if  the  mixture  is 
scraped  off  every  two  or  three  hours  and 
the  iron  scrubbed  thoroughly  with  a  wire 
brush  and  water.  The  treatment  is  re- 

peated till  the  plate  is  clean.  Usually 
twenty-four  hours  is  sufficient  for  a 
badly  corroded  plate.  When  the  plate  is 
thoroughly  clean,  it  is  well  washed  with 
an  alkaline  solution  and  dried  quickly.  A 
coating  of  paraffin  oil  is  at  once  applied 
to  protect  the  surface  against  oxidation. 
This  method  is  found  to  be  more  effective 
than  hammering,  chiseling,  the  use  of 
wire  brushes  or  even  a  sand  blast. 

■   @   

BRASS  ASHES. 

By  L.  E. 
BRASS  ashes  usually  contain  from  2  to 
8  per  cent,  of  metal.  This  metallic  con- 

tent is  partly  due  to  inefficiency  of  em- 
ployees in  foundries,  but  the  greater  loss, 

however,  is  due  to  the  cracking  of  the 
crucibles  after  they  have  had  several 
heats.  There  are  two  methods  for  re- 

covering the  metallic  contents  in  brass 
ashes,  the  wet  and  the  dry  method.  The 
dry  method  is  not  used  to  any  great  ex- 

tent owinjc  to  the  varying  results  obtain- 
ed and  this  is  especially  true  when  the 

material  is  damp.  The  wet  method  is 
universally  employed  in  consequence  of 
the  accurate  and  uniform  results  obtain- 

ed after  the  machinery  is  properly  instal- 
led. Concentrates  from  the  dry  method 

rarely,  if  ever,  run  over  50  per  cent, 
whilst  concentrates  from  the  wet  method 
average  from  60  per  cent,  to  65  per  cent. 

In  the  wet  method,  treatment  of  brass 

ashes,  the  latter  are  first  run  into  an  ele- 
vated revolving  screen  by  means  of  a 

cup  elevator.  If  the  material  can  be  run 
direct  from  the  car,  the  screen  can  be 
elevated  close  to  the  car,  so  that  the  ma- 

terial can  be  shovelled  direct  from  the 
car  into  the  revolving  screen.  The  cup 
elevator  at  the  start  should  be  avoided, 
as  it  easily  clogs  up,  owing  to  large 
pieces  of  coke  and  metal  which  fall  under 
the  pulley  at  the  bottom  of  the  elevator. 
The  screen  should  be  about  6  feet  long, 
tapered  from  2  feet  to  1%  feet  with  % 
inch  opening  on  the  screen.  The  mater- 

ial that  is   screened  drops  into  a  sluice 

box,  which  is  built  with  a  slope  of  45 
degrees  from  each  end  of  the  revolving 
screen.  This  sluice  box  is  also  built  up  to 
the  centre  of  the  screen  with  a  catch  box 
directly  under  the  middle  of  the  screen 
meeting  the  sluice  box  with  a  45  degree 
slope  from  each  end  of  the  screen. 

Running  water  is  introduced  into  the 
sluice  box  by  means  of  two  one  inch  pipes 
at  each  end  of  the  screen  with  %  inch 
holes  an  inch  apart  in  each  pipe.  The 
water  running  into  the  sluice  box  under 
the  revolving  screen  forces  the  screened 
material  through  the  catch  box  into  the 
sluice  box  from  the  catch  box  to  the  rolls 
where  the  material  is  finely  crushed.  The 
fine  material  is  then  run  into  the  sluice 
box,  which  is  built  under  the  rolls  to  the 
cup  elevator  and  into  the  jig  where  sep- 

aration takes  place.  The  rough  material 
that  does  not  go  through  the  screen,  goes 
through  a  box  at  the  small  end  of  the 
screen  and  into  a  crusher  or  chaser, 
where  the  material  is  crushed.  From 
there  it  passes  into  the  rolls,  where  it  is 
crushed  more  finely  and  then  goes  to  the 
jig  with  the  screened  material  that  is 
first  crushed. 

The  jig  is  16  feet  long  by  6  feet  high, 
by  4  feet  wide,  and  is  separated  into  four 
hatches.  Each  hatch  is  6  ft.  by  4  ft.,  by  6 
feet  high,  with  the  inside  built  with  a  45 
degree  slope  so  that  the  metal  falling 
through  the  grates  at  the  top  of  each 
hatch  can  roll  to  3  inch  stop  cocks  plac- 

ed outside  of  the  middle  hatch.  The 
hatches  are  not  built  on  a  level,  but  each 
one  is  about  2  inches  lower  than  its  neigh- 

bor, so  that  the  material  running  over 

the  top  is  slowly  separated,  the  metal  go- 
ing to  the  bottom  and  the  coke  continu- 
ing its  journey  clear  over  all  the  hatches, 

it  being  of  no  further  value.  Each  hatch 
must  be  filled  with  water  before  the  ma- 

chinery is  started.  Plungers  are  attach- 
ed to  each  hatch  and  when  the  machinery 

is  started,  the  suction  formed  by  the 

plungers  separates  the  materials  as  de- 
scribed. The  stop  cocks  at  the  bottom 

of  each  hatch  are  opened  every  few  min- 
utes to  collect  concentrates. 

■   ©   

UNMACHINED  JOINT  FACES. 

By  D.  Street. 

CAST  iron  possesses  not  only  "flow" properties  under  prolonged  stress,  but  is 
also  much  more  elastic  than  is  common- 

ly supposed.  Indeed,  there  is  a  wide- 
spread notion  among  the  mechanically 

educated  that  cast  iron  "will  break  be- 
fore it  will  bend."  Yet  cast  iron  will 

spring  to  a  quite  appreciable  amount,  as 
witness  the  deflection  shown  by  a  cast 
iron  test  bar  before  breaking  occurs,  or 
the  "wind"  of  a  lathe-bed  resting  on 
faulty  foundations.  Joints  in  which  any 
kind  of  sheet  jointing  material  is  used 
have  hitherto  been  rough  machined.  The 
machining  has  been  considered  necessary 
in  order  to  true  the  surfaces,  which,  at 
the  same  time  have  had  to  be  left  rough 
in  order  to  provide  a  grip  on  the  packing. 

It  is  now  found  that,  given  careful 
moulding,  machining  can  be  eliminated 
altogether  on  certain  joints,  such  as 
those  of  hydraulic  pump-valve  covers 
The  parts  are  cast  with  the  faces  well 
serrated,   and   by   using   stout   millboard 

I 
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jointing,  the  sand  finish  is  entirely  suc- 
cessful, and  the  joint  answers  satisfac- 

torily all  tests.  Up  to  the  present  it  has 
been  found  necessary  to  machine  the 
joint  faces  of  pump  bodies  and  cylinders, 
but  hopes  are  entertained  that  in  course 
of  time  even  this  will  be  eliminated  for 
ordinary  pump  joint  faces.  The  practice 
is  dependent  upon  the  ability  of  the  foun- 

dry to  turn  out  surfaces  reasonably  flat; 
more  studs  are  required  than  would 
otherwise  be  employed.  Joints  tibht  under 
500  lbs.  hydraulic  pressure  can  be  made 
with  18  in.  by  12  in.  rectangular  covers 
over  1  in.  thick,  having  a  diagonal  wind  of 
Vs  in.,  using  3  -16  in.  millboard,  and  no 
trouble  whatever  is  experienced  under 
test. 

If  special  attention  is  paid  to  the 
moulding  and  casting  of  the  parts,  the 
number  of  wasters  in  the  foundry  can 
be  kept  very  low.  Lumps  and  bumps  of  a 
decided  character  render  jointing  impos- 

sible, but  a  surface  reasonably  level,  even 
if  it  depart  considerably  from  the 
straight  line,  is  no  barrier  under  the  per- 

suasion of  the  nuts  on  bolts  or  studs. 
Damp  sand  and  molten  metal  scarcely 
seem  an  ideal  combination  for  finished 
work  possessing  relative  accuracy,  but  if 
the  foundry  product  be  examined,  it  will 
be  realized  that  the  normal  deviation 
from  truth  can  be  kept  well  within  the 
permissible  tolerance.  It  may  prove  re- 

quisite to  use  an  adequately  reinforced 
core,  levelled  properly  after  storing,  and 
applied  at  the  point  where  the  jointing 
face  is  desired,  the  latter  being  poured 
face  downwards.  If  it  becomes  clear  that 

the  work  on  one  moulder  under  inspec- 
tion proves  more  accurate  than  the  rest, 

it  is  safe  policy  to  study  his  precise 
methods.  The  practice  of  finishing  cold- 
water  pump  covers  without  machining  is 
in  actual  daily  operation  at  the  present 
time. 

  ©   
STANDARD  SHIPS  AND  ROLLING 

STOCK. 

By  C.  T. 
THE  movement  toward  standardization 
in  engineering  manufacture  has  received 
during  the  war  an  enormous  impetus, 
which  has  spread  far  beyond  the  confines 
of  arms  and  munitions.  The  provision 
of  transport  material  is  proving  to  be 
only  second  in  importance  and  urgency  to 

the  provision  of  munitions  and  the  en- 
gineering mind  has  naturally  been  turn- 

ed to  the  questions  of  placing  the  build- 
ing of  ships  and  rolling  stock  on  the 

same  basis  of  standardized  repetition 

production  as  has  yielded  such  unpre- 
cedented results  in  the  making  of  shells 

and  guns. 
The  advantages  of  such  a  course  are 

obvious.  Once  let  a  standard  design  for, 

say,  a  5,000  ton  cargo  steamer  be  agreed 

upon  by  the  leading  shipowners,  and  it 

becomes  possible  for  identical  ships  to  be 

laid  down  in  batches,  and  for  the  sup- 

pliers of  the  raw  material  for  shipbuild- 
ing to  put  down  special  pl?nt  for  the 

repetition  production  of  the  standard 

parts;  whilst  it  also  means  a  very  con- 
siderable economy  in  the  stocking  of 

parts  for  subsequent  replacement.  The 

building  of  cargo  vessels  along  these 
l.-no.'!  has  been  going  forward  for  some 

time  in  England,  a  company  having  been 
formed  last  year  for  this  especial  pur- 

pose by  a  number  of  leadmg  shipping 
conoerrs,  and,  although  the  tonnage  un- 

der construction  thus  far  is  minute  in 

comparison  with  the  total  volume  of  Brit- 
ish shipbuilding,  the  results  of  establish- 
ing and  constructing  standard  designs  of 

cargo  vessels  by  one  composite  ship- 
building company  are  likely  to  be  far 

greater  than  can  be  measured  by  its  own 
actual  ouptut. 

The  building  of  standard  ships  entails 
the  provision  of  standard  engines,  and  it 
is  here  that  the  greatest  differences  of 

opinion  as  to  which  is  the  best  all-round 
type  are  likely  to  be  found.  The  settle- 

ment of  the  point  can  hardly  be  left  to 
general  discussion  or  reached  by  weigh- 

ing the  counter-claims  of  individual  pre- 
ferences, and  the  Northeast  Coast  Insti- 

tution of  Engineering  and  Shipbuilders 
has  rendered  a  signal  service  in  appoint- 

ing a  committee  to  draft  specifications 
for  reciprocating  engines  of  various 
powers  for  cargo  boats.  The  aim  is  to 
arrive  at  the  type  of  engine  which  shall 
be  most  suitable  for  the  general  run  of 

cargo  work,  and  at  the  same  time  be  de- 
signed as  to  its  details  with  a  view  to  the 

greatest  ease  and  rapidity  of  production. 

Rolling  Stock  Standardization. 

Sea  transport  is  of  paramount  im- 
portance to  Great  Britain,  and  rail  trans- 

port is  to  France,  therefore,  almost  ex- 
actly the  same  procedure  is  being  follow- 

ed in  Great  Britain  in  the  case  of  ship- 
ping as  is  being  adopted  in  France  in 

regard  to  rolling  stock.  A  company  has 
been  formed  by  the  leading  steel  and 
rolling  stock  manufacturers  for  the  pur- 

pose of  producing  standard  lines  of  loco- 
motives, wagons,  etc.  It  is  intended 

that  compulsory  as  well  as  persuasive 
powers  shall  be  employed  to  induce  the 
railways  to  give  up  individual  whims,  and 
agree  to  standard  patterns  which  can  be 
produced  in  quantities  cheaply  and  at  a 
quick  rate.  Even  where  special  bodies 
are  required,  it  will  still  be  possible  un- 

der this  arrangement  to  have  the  wheals, 
axles,  underframes,  coupling  gear,  fit- 

tings, etc.,  made  to  the  same  drawings 
and  the  same  specifications,  and  as  the 

old  equipment  in  all  its  diversified  pat- 
terns becomes  obsolete,  all  parts  for  man- 

ufacture and  repair  will  be  interchange- 
able on  all  lines. 

Periodic  Revision  of  Standards. 
There  is,  of  course,  a  danger  in  all 

premature  specifications.  There  is  al- 
ways a  tendency  to  believe  that  the  de- 

sign of  the  moment  is  the  final  word  in 
development,  and  once  a  design  is  stand- 

ardized and  enforced  improvements  are 
apt  to  be  difficult  of  introduction.  To 
guard  against  such  an  eventuality,  the 
council  of  the  Northeast  Coast  Institu- 

tion of  Engineers  and  Shipbuilders  make 
it  clear  at  the  outset  that  any  specifica- 

tions now  agreed  upon  will  be  revised  an- 
nually by  the  members  of  the  institution, 

in  open  discussion,  in  order  to  bring  it 
up-to-date.  However,  there  does,  in  fact, 
come  a  stage  in  the  development  of  some 
mechanisms  when  the  most  cautious  can 
feel  assurance  that  something  like  final- 

ity has  been  renched.     The  bicycle  is  a 

case  in  point.  Ships  and  railway  rolling 
stock  are  certainly  a  long  way  yet  from 
any  such  finality,  but  there  are  elements 
in  both  which,  in  practice,  might  be 
standardized  to  very  great  advantage. 

  ©   
CONSERVING      AND      DEVELOPING 

CANADIAN   TRADE. 

THE  special  committee  of  the  Canadian 
Senate  appointed  to  consider  the  best 
method  of  conserving  and  increasing  do- 

mestic and  overseas  trade  that  prosper- 
ity may  not  unduly  suffer  when  the  stim- 

ulus resulting  from  munitions  orders  is 
removed,  have  made  the  following  re- 

commendations : 
First,  the  securing  of  overseas  trade  to 

replace  munition  orders. 
Second,  the  financing  of  overseas  con- 

tracts. 

The  organization  of  a  trade  bank  is 
recommended.  It  would  be  known  as  the 
Canadian  Trade  Corporation,  and  would 
be  similar  to  the  British  Trade  Corpora- 

tion, recently  organized  in  the  Mother- 
land on  the  recommendation  of  a  com- 

mittee appointed  by  the  British  Govern- 
ment. 

The  British  Trade  Corporation  has  for 

its  objects  the  giving  of  advice  and  finan- 
cial assistance  to  British  commercial 

and  industrial  undertakings  generally, 
and  to  further  development  of  British 
trade,  industry  and  commerce;  to  assist 
in  obtaining  orders  from  abroad  for  Brit- 

ish manufacturers  and  traders  and  to, 

grant  financial  facilities  for  the  execu- 
tion of  such  orders;  to  acquaint  them- 

selves with  conditions  of  trade  and  the 
business  requirements  of  all  countries  of 
the  world  and  to  enter  into  banking  ar- 

rangements with  such  countries,  or, 
where  necessary  to  open  branches  in  such 
countries;  to  establish  information  bur- 

eaux to  furnish  British  merchants  and 
manufacturers  with  reliable  data  upon 
openings  of  trade,  etc.;  to  act  as  an  agent 
for  carrying  through  overseas  commer- 

cial and  financial  transactions  in  which 

His  Majesty's  Government  may  be  in- 
terested and  to  receive  official  recogni- 

tion and  assistance. 
The  Senate  Committee  states  that  the 

Canadian  banks  and  some  of  the  leading 
industrial  and  commercial  companies  and 
individuals  of  Canada  are  willing  to  un- 

dertake the  organization  and  operation 
of  a  Canadian  Corporation  similar  to  the 
British  organization,  to  conserve  and  ex- 

tend Canada's  trade  after  the  war.  It  is 
noted  that  while  the  British  Trade  Cor- 

poration, although  not  directly  under  the 
control  of  the  British  Government,  was 

nevertheless  organized  directly  at  the  in- 
stigation of  that  Government,  which  has 

accorded  them  privileges  and  measures  of 
assistance  and  official  recognition. 

The  Canadian  Senate  Committee,  there- 
fore, recommends: 

"That  the  Senate  of  Canada  forward  to 
the  Right  Hon.  the  Prime  Minister  Sir 
Robert  Borden,  a  copy  of  this  report  of 

the  special  committee  on  the  conserva- 
tion of  Canadian  trade,  with  the  request 

that  due  regard  and  consider?t'on  be  giv- 
en to  the  importance  and  advisibility  of 

aiding  in  such  manner  as  may  be  deem- 
ed prudent  and  advisable  the  formation 
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of  a  Canadian  Trade  and  Banking  Cor- 
poration which  will  meet  the  require- 

ments as  set  forth." 
The  adoption  of  the  report  comes  up 

for  discussion  during  the  present  week. 

  ©   

CANADIAN      RAILROAD      LEGISLA- 
TION. 

LEGISLATION  necessitated  by  the  fi- 
nancial difficulties  confronting  the  Can- 

adian Northern  and  Grand  Trunk  Rail- 
way Companies  will  be  brought  before 

Parliament  when  the  Military  Service 
Bill  has  left  the  Commons.  It  is  believed 

in  Ottawa,  that,  in  view  of  existing  con- 
ditions, the  solution  proposed  by  the  Gov- 

ernment will  be  of  a  temporary  charac- 
ter. It  will  involve  complete  Government 

control  of  the  operations  of  the  two  com- 
panies while  preserving  their  separate 

identity  until  a  final  solution  of  the  rail- 
way situation  as  a  whole  is  possible. 

In  dealing  with  the  present  crisis  in  the 

railway  companies'  affairs  the  Govern- 
ment has  been  faced  by  a  number  of  dif- 

ficulties. It  has  to  keep  before  it  the 

necessity  of  safeguarding  Canada's  cred- 
it, that  the  country's  participation  in  the 

war  may  not  be  hampered  by  lack  of 
necessary  money.  It  has  also  had  to 
frame  a  policy  which  will  keep  the  rail- 

ways in  operation  in  order  that  Canada 
may  not  suffer  from  lack  of  transporta- 

tion facilities  and  congestion  and  delay  of 
traffic.  The  commitments  of  the  two 

railways  maturing  in  the  near  future  ag- 
gregate many  million  dollars.  Since  the 

outbreak  of  war  the  companies  h-we  been 
financed  by  short  date  loans,  which  must 
shortly  be  liquidated  or  renewed. 

For  the  railways  to  meet  these  loans 
by  repayment  is  impossible.  For  the 
Government,  at  a  time  when  the  money 
markets  are  closed  to  all  but  war  bor- 

rowings, to  divert  such  sums  from  the 
war  treasury  is  equally  not  feasible. 

'  Control    by    Government. 
Immediate  Government  ownership 

would  mean  the  assumption  of  heavy  lia- 
bilities, and  to  permit  a  receivership 

would  injure  the  credit  of  the  Dominion 
and  all  the  Provinces  whose  guarantees 
have  been  given  to  the  companies. 

The  question,  therefore,  before  Parlia- 
ment is  who  best  can  secure  renewals  of 

outstanding  loans,  the  companies  or  the 
country.  Hence  it  is  felt  in  the  capital 
that  the  Government  can  best  secure  re- 

newals, which  must  be  forthcoming,  and 
that  this  must  carry  with  it  complete 
Government  control.  This  control,  it  is 
felt,  should  be  maintained  until  such  time 
as  money  is  available  to  meet  the  com- 

panies' commitments  and  the  roads  are 
absorbed  into  the  Government  system  or 
become  self-supporting  and  a  final  solu- 

tion is  possible. 

  ©   
CALCUM     CARBIDE  INDUSTRY     DE- 

VELOPS. 

ONE  of  the  great  industries  of  the  Do- 
minion that  has  grown  to  an  enormous 

extent,  due  to  the  cheap  supply  of  elec- 
tric power,  in  the  last  few  years  is  the 

manufacture  of  calcium  carbide.     In  the 

report  of  the  Department  of  Trade  and 
Commerce,  recently  issued,  it  is  shown 
that  from  a  small  beginning,  a  few  years 
ago,  this  industry  is  now  among  the 
largest.  Previous  to  the  year  1915  the 
exports  of  this  material  did  not  exceed 
$200,000  in  any  one  year,  but  in  that  year 
the  exports  increased  from  five  millions 
to  thirty-six  million  pounds,  and  the  value 
from  $161,026  to  $1,117,118.  The  follow- 

ing year,  however,  showed  that  exports 
had  increased  to  over  three  times  the 
figure  for  1916,  being  112,974,900  pounds, 
valued  at  $3,485,670. 

For  the  year  which  ended  on  March  31, 
1917,  the  value  had  increased  further  to 
$4,379,564.  The  demand  for  this  material 
was  formerly  to  provide  acetylene  light- 

ing in  remote  districts  and  plants  where 
electric  light  was  then  not  obtainable, 
but  with  the  coming  of  electric  light  the 
demand  fell  off  until  the  newer  uses  of 

aceteylene  in  oxy-aceteylene  welding  and 
the  manufacture  of  acetone  so  increased 
the  demand  that  it  may  soon  be  one  of 

Canada's  monopolies — Canadian  Chemi- cal Journal. 

  ®   

C.  N.  R.,  MT.  ROYAL  TUNNEL  ELEC- 
TRIFICATION. 

IN  order  to  obviate  the  smoke  nuisance 
and  generally  to  improve  the  working  of 
its  terminals  in  the  City  of  Montreal,  the 
Canadian  Northern  Railway  is  adopting 
electricity  instead  of  steam  for  working 
the  trains  through  the  Mount  Royal  tun- 

nel which  gives  it  access  to  the  Montreal 
Station  and  the  yards  adjacent  thereto. 
For  the  collection  of  current,  overhead 
conductors  will  be  used,  with  electric 
locomotives  of  a  type  believed  to  be  spe- 

cially adapted  to  give  the  best  results  in 
the  conditions  under  which  they  will work. 

The  locomotives  are  designed  for  2,400 
volts  d.c,  and  in  many  respects  are  very 
similar  to  those  in  use  on  the  Butte,  Ana- 

conda, and  Pacific  Railway.  Each  has 
four  axles  with  all  the  weight  on  the 
eight  driving  wheels.  The  running  gear 
consists  of  two  four-wheel  trucks,  articu- 

lated together  by  a  strong  and  heavy 
hinge.  The  equalization  of  the  trucks  is 
effected  by  a  semi-elliptic  leaf  spring 
over  each  journal  box,  connected  through 
spring  hangers  to  the  frame  and  to  the 
equalizer  bars.  The  friction  gear  is 
mounted  in  the  end  frame  casting  of  the 
truck.  The  cab  is  of  the  box  type  and  is 
divided  into  three  compartments,  the 
centre  one  being  for  the  apparatus  and 
the  end  ones  for  the  operator.  Each  of 

the  operator's  compartments  is  fitted 
with  a  controller,  control  switches,  am- 

meter, air  brake,  and  pantograph  control, 
air  gauges,  and  other  equipment,  thus 
giving  the  locomotive  double-end  control. 

Locomotive  Structure. 

The  following  are  some  of  the  principal 
dimensions  and  characteristics  of  the  lo- 
comotives: 

Length  inside  knuckles,  37  ft.  4  in.; 
lenTth  over  cab,  3  ft.;  overall  heigth,  pan- 

tograph down,  15ft.  6  in.;  height  over  cab, 
12ft.  lOin.;  overall  width.  10ft.;  total 
wheelbase,  26ft.;     rigid     wheelbase,  8ft. 

8in.;  total  weight  on  drivers,  83  tons; 
wheel  diameter,  46in.;  tractive  effort  at 
30  per  cent,  tractive  coefficient,  49-8001b.; 
tractive  effort  at  one-hour  rating,  20- 
3001b.;  tractive  effort  at  continuous  rat- 

ing, 14-5001b. 
The  underframing  is  of  the  centre-box 

girder  construction  with  two  9in.,  151b., 
chanels,  spaced  16%in.  back  to  back,  anS 
fitted  with  a  top  cover  plate  26in.  by 
Viin.  and  a  main  bottom  plate  of  24in.  by 
%in.  The  body  and  end  cills  are  of 
structural  steel  shapes  and  the  bolsters 
are  built  up  of  plates  and  angles.  The 
flooring  has  a  bottom  layer  of  spruce, 
tongued  and  grooved,  upon  which  is  plac- 

ed a  thickness  of  three-ply  "Salamander." 
Between  this  and  the  main  floor  is  an  in- 

termediate insulating  floor  of  %in. 
steel  plate,  over  which  is  placed  another 

layer  of  three-ply  "Salamander."  The 
main  side  posts  are  of  3in.  by  5-16in. 
rolled  steel  angles,  which  act  as  a  stiffner 
to  the  side  sheeting.  At  the  belt  rail  the 
sheeting  is  again  stiffened  by  a  4in.  by 
V2in.  bar,  which  extends  the  full  length 
of  the  body.  The  corner  posts  are  built 
up  of  3in.  by  2in.  angles,  with  3-16in. 
pressed  steel  cover  plate.  The  side  sheets 
are  of  O.llOin.  thich  cold-rolled  steel 

plate. 
Electrical  Equipment. 

The  motor  equipment  consists  of  four 
G.  E.  229  A.  commutating  pole  motors 
wound  for  1,200  volts  and  insulated  for 
2,400  volts.  Two  of  these  motors  are 

permanently  connected  in  series  for  op- 
erating on  the  2,400  volt  trolley  circuit. 

The  one  hour  rating  of  each  motor  is  315 
h.p.  at  1,200  volts.  The  motors  have 
forced  ventilation,  obtained  from  a  blow- 

er in  the  cab.  The  locomotives  are  gear- 
ed for  a  running  speed  of  about  45  miles 

an  hour,  and  are  operated  as  two-speed 
engines  with  10  points  in  series  and  nine 
points  in  series  parallel.  The  master 
controller  is  of  the  non-automatic  type. 
It  has  the  contractor  energizing  the  cir- 

cuits are  designed  for  125  volts,  the  cur- 
rent being  supplied  to  them  by  a  motor 

generator  set,  the  motor  of  which  has  two 
1.200  volt,  windings  and  two  1,200  volt 
commutators  in  series.  This  set  is 
mounted  in  the  centre  of  the  cab,  and  also 
supplies  the  lighting  current. 

The  trolleys  are  on  what  is  known  as 
the  Butte  roller  pantograph  type,  operat- 

ed pneumatically  and  mounted  on  insu- 
lated bases.  Each  locomotive  has  two 

pantographs  and  a  hand  pump  is  used  in 
cases  where  the  locomotive  has  been 

standing  for  a  time  and  therefore  has  no 

air  supply. — Times  En-'ineering  Supple- ment. 

  ©   
Quebec     Bridge     Progress. — The    new 

span  for  the  Quebec  Bridge  is  well  un- 
der way  at  Sillery,  being  now  about  one- 

third  completed — and  it  is  expected  that 
it  will  be  finished  in  September.  No 
change  has  been  made  in  the  method  of 
putting  it  in  place.  Every  care  is  being 
taken  to  assure  that  there  be  no  defect 

in  the  material  which  could  cause  an- 
other disaster.  Government  engineers 

visit  the  scene  of  the  work  every  week 
to  supervise  the  construction  of  the  span. 
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JIGS  AND  FIXTURES  IX  MUNITION 

WORK* 
THE  unstinted  admiration,  even 

astonishment,  which  has  been  ac- 
corded to  the  marvellous  and  pro- 

tean aspects  of  the  new  machine  tools 
that  have  been  designed  to  facilitate  the 
production  of  munitions,  has  perhaps, 
with  superficial  observers,  obscured  the 
important  part  taken  by  the  extraneous 
appliances  which  have  been  designed 
with  the  same  ultimate  object.  Among 
these  aids  the  jigs  and  fixtures  occupy  a 
foremost  place,  for  apart  from  their  as- 

sistance, the  dilution  of  labor  could  not 
have  been  accomplished  to  the  enormous 
extent  which  has  been  achieved.  Neither 
would  the  output  have  been  so  vast,  nor 
the  very  close  approximations  to  accur- 

acy that  are  demanded  have  been  se- 
cured. A  large  portion  of  the  merit  of 

these  achievements  must  be  credited  to 
the  tools  used  in  the  machines — those 
which  are  specially  designed  and  set  up — 
but  in  most  instances  also  the  tools,  apart 
from  the  control  exercised  over  them  by 
the  fixtures  and  jigs,  would  have  failed 
to  secure  the  high  grade  of  efficiency  re- 
quired. 

The  difference  between  a  jig  and  a  fix- 
ture is  that  the  first  is  an  extraneous 

element  attached  to  a  piece  of  work  to 
guide  or  control  the  movements  of  tools, 
while  the  second  receives  the  piece  to  be 
tooled,  holding  or  enclosing  it,  and  is  se- 

cured to  the  machine  table  in  some  suit- 
able way.  It  may  or  may  not  include 

provision  for  the  guidance  of  the  tool  or 
tools.  Thus,  the  fixture  may  include  the 
element  of  tool  control — the  jig — or  the 
latter  may  be  employed  alone,  or  not  be 
used  at  all.  The  primary  function  and 
the  great  utility  of  the  jig  is,  therefore, 
to  locate  the  tool  or  tools  precisely  alike 
in  operating  on  any  number  of  similar 
pieces;  that  of  the  fixture  is  that  any 
number  of  like  parts  can  be  set  in  exactly 
the  same  positions,  to  be  submitted  to 
the  action  of  the  tools.  In  each  instance 

an  equally  important  fact  is  that  repeti- 
tive results  exactly  alike  are  assured 

without  tentative  settings  and  measure- 
ments or  the  exercise  of  the  skill  of  a 

trained  mechanic. 

Precedence  of  the  Jig 

The  jig  preceded  the  fixture  in  point  of 

time,  the  earliest  form  being  the  drilling 

jig,  or  "templet,"  as  it  was  once  termed, 
through  the  holes  in  which  the  correct 

cent^ring  of  one  or  more  drills  is  con- 
trolled. Though  this  has  always  been 

used,  its  employment  has  extended  amaz- 

ingly. The  fixture  is  an  appliance  of  re- 
latively recent  growth,  being  mainly  one 

of  the"  developments  associated  with  the 
interchangeable  system  of  manufacture, 

now  grown  until  it  has  reached  in  many 

instances     an    unprecedented    degree    of 
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complexity,  ingenuity,  and  large  dimens- 
sions.  The  tool-room  is  largely  engaged 
with  the  design  and  construction  of  jigs 
and  fixtures,  each  of  which  has  to  be 
schemed  for  just  the  piece  of  work  that 
has  to  be  tooled  under  its  coercion. 

During  the  growth  of  the  drilling  jig 
it  has  developed  great  improvements 
over  its  prototype,  the  templet.  Gener- 

ally it  is  built  much  more  stoutly,  and  it 
is  rendered  more  durable  by  the  inser- 

tion of  hardened  steel  bushes  for  the 
guidance  of  the  drills,  reamers,  and  taps. 
Although  the  jigs  differ  with  every  job, 
the  elements  themselves  are  standardized 

in  shops,  and  there  are  differences  in  fit- 
ting the  elements  to  suit  varied  condi- 

tions. The  bushes  are  a  large  genus,  and 
a  study  of  them  would  reveal  some 
dozens  of  variations.  Nearly  all  the 
earlier  drilling  templets  dealt  simply 
with  holes  in  one  plane,  but  many  jigs 
now  include  provision  for  being  turned 
about  to  various  angles  to  present  more 
than  one  face  to  the  tool,  and  having 

means  for  locking  it  at  each  position  dur- 
ing drilling.  One  of  the  valuable  features 

of  a  drilling  jig  is  that  it  provides  the 
only  means  by  which  a  hole  can  be  drilled 
on  a  sloping  surface,  to  enter  accurately, 
that  is,  where  the  drill  does  not  enter 
normally  to  the  surface.  Without  the 
control  of  the  jig  the  drill  would  slip  and 
make  its  hole  somewhere  below  the  cor- 

rect point  on  the  slope.  Holes  of  this 
class  occur  in  adapters,  shell  noses,  and 
fuse  parts.  These  are  drilled  correctly 
through  a  jig  combined  with  a  fixture, 
which  hugs  the  curved  or  tapered  con- 

tour, and  has  a  considerable  substance  of 
metal,  with  a  deep  bush  in  close  contact 
with  the  surface  to  coerce  the  drill. 

Leading  Aspects  of  the  Fixture 

Into  all  high-class  fixtures  that  are  re- 
quired for  long  service,  with  the  embodi- 

ment of  fine  limits,  two  essential  condi- 
tions enter — means  for  exact  location  of 

the  work  and  provision  for  the  durability 
and  permanence  of  the  fi.xture.  To  secure 
the  first  there  are  a  mjTiad  devices,  hav- 

ing for  their  sole  object  the  rapid,  ac- 
curate, and  uniform  setting  of  hundreds 

or  thousands  of  similar  pieces,  often,  too, 
of  piece?  which  are  as  yet  rough  castings 
or  forgings,  having,  therefore,  uncertain 
variations  in  dimensions.  The  second 
condition  is  met  by  the  selection  of  those 
materials  which  are  best  calculated  to 

fulfil  the  requirements,  in  suitable  pro- 
portioning and  in  treatment.  In  conse- 

quence, a  large  classification  of  the  appli- 
ances into  typical  groups  exists,  such  as 

the  open  and  the  box  forms,  and  into 
standardized  elements — the  bushes,  pins, 
screws,  and  so  on.  Cast  iron,  wrought 
iron,  mild  steel,  and  carbon  steels,  hard- 

ened and  ground,  enter  into  these  con- 
structions. Draughtsmen  and  designers 

in  office  and  tool-room  are  occupied  ex- 
clusively with  the   scheming  of  the  fix- 

tures and  jigs,  and  groups  of  mechanics 
in  the  tool-room  are  engaged  in  produc- 

ing them. 
When  pieces  are  held  in  fixtures,  they 

are  either  set  by  portions  that  have  al- 
ready been  tooled,  or  by  rough-cast  or 

rough-forged  surfaces.  The  first  are 
readily  dealt  with.  When  a  setting  sur- 

face has  not  been  tooled,  its  equivalent  is 
often  provided  so  far  as  the  setting  is 

concerned  by  the  method  of  "spotting," 
that  is,  facing  an  area,  or  areas,  small 
but  sufficient  to  make  accurate  contact 

with  a  locating  plug  or  pin.  When  loca- 
tion must  be  done  by  rough  surfaces, 

then  methods  are  devised  for  making 
slight  adjustments  of  some  elements  of 
the  fixture  in  order  to  accommodate 

pieces  that  vary  slightly  in  dimensions. 
Again,  a  fixture  often  has  to  carry  ar- 

ticles that  are  of  a  very  flimsy  character, 
and  liable  therefore  to  become  distorted 
by  the  exercise  of  undue  pressure.  These 
present  similar  problems  to  those  which 
confront  the  machinist  when  he  fixes 
such  articles  directly  on  machine  tables. 
Packing  has  to  be  provided  in  the  fixture 

in  opposition  to  clamps  to  afford  suffi- 
cient support,  without  severe  pressure. 

Rapidity  of  Action 

When  the  question  of  the  design  of  fix- 
tures is  raised,  rapidity  of  action  in  set- 

ting and  removing  is  of  nearly  equal  im- 
portance with  that  of  any  other  aspect 

of  the  problem  of  production.  Fixtures 
afford  many  illustrations  of  alternative 
methods  of  this  character.  One  of  the 
m.ost  valuable  is  the  hinged  bolt,  pivoted 
to  be  thrown  back  on  one  side,  instead  of 
requiring  time  to  be  spent  in  unscrewing 
a  nut  and  pulling  a  bolt  out  of  its  hole. 
Among  the  clamping  devices  which  act 
with  rapidity  are  cam  levers.  A  lever 
boss  has  its  outline  shaped  eccentrically, 
with  the  result  that  the  movement  of  the 

lever  through  a  small  arc  causes  the  in- 
creasing radius  to  press  on  the  work  and 

grip  it  instantaneously.  A  simple  clamp, 
which  is  nearly  instantaneous  in  action, 
is  a  swinging  plate  which  is  pivoted  on  a 
bolt  at  one  end  and  tightened  on  the 
work  with  a  bolt  at  the  other.  The  latter 
fits  in  an  open-sided  slot  hole,  to  avoid 

running  a  nut  off  and  on.  When  the  ob- 
ject, say  a  shell  blank,  is  inserted  in  the 

fixture  to  be  cut  off  or  centred,  the  clamp 
is  swung  over  it,  and  one  turn  of  the  nut 
secures  it.  Similar  to  this  is  the  hinging 

of  cover  plates  or  the  pivoting  of  a  fix- 
ture. In  making  settings,  stops  against 

which  one  particular  portion  of  the  piece 
of  work  is  pushed  avoid  the  waste  of  time 

involved  in  all  tentative  settings  by  mea- 

surement, and  ensure  unifromity  of  set- 
ting in  hundreds  of  similar  pieces. 

Locating  plugs  form  a  large  group  of 

time-saving  elements.  They  are  gener- 
ally used  in  preference  to  fixture  faces, 

even  when  they  locate  a  plane  face,  but 

they  have   a  wider  sphere.       For  plane 
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faces  they  are  plane  oi-  cylindrical,  but 
for  holes  they  are  of  conical  section,  for 
external  cylindrical  surfaces  they  take 
the  form  of  vee  blocks,  for  the  ends  of 
cylinders  hollow  cones,  and  so  on.  The 
fixture  is  very  often  designed  to  fulfil  the 
function  of  a  dividing  plate  or  head,  as 
when  several  holes  have  to  be  drilled  in 
faces,  or  on  peripheries  at  exact  angular 
distances  apart,  or  when  facets  have  to 
be  milled  in  strict  geometrical  relations. 
Holes  and  a  plug,  or  notches  and  a  latch, 
provide  the  means  of  instant  location.  In 
those  shops  where  motion  studies  and 
route  systems  are  installed  these  minute 
economies  rank  as  of  far  higher  value 
than  in  those  factories  where  little  ac- 

count is  taken  of  the  number  of  move- 
ments made  by  the  operators. 

Dimensions   and    Scope   of    Fixtures 
Many  of  the  fixtures  used  for  the  parts 

of  guns,  rifles,  and  revolvers  are  of  small 
dimensions,  and  are,  therefore,  easily 
handled,  but  at  the  other  extreme  the 
help  of  a  crane  is  wanted.  Large  numbers 
of  fixtures  are  allied  to  the  machine 
vises,  but  they  are  shaped,  as  far  as  the 
arrangements  and  forms  of  the  jaws  are 
concerned,  solely  in  order  to  enable  them 
to  take  the  one  article  for  which  they  are 
designed.  Jaws  are  as  often  set  at  vari- 

ous angles  as  disposed  parallel.  Fre- 
quently the  resemblance  to  ordinary  jaws 

is  disguised,  as  happens  when  the  shape 
of  a  piece  entails  the  fitting  of  three  or 
more  grips  disposed  at  various  angles. 
These  are  usual  in  dealing  with  some 
parts  of  revolvers,  for  milling,  shaping, 
slotting,  and   drilling   operations. 

In  its  wider  developments  the  fixture  is 
not  limited  to  securing  a  single  article. 
It  may  include  a  long  row  of  small  pieces, 
the  number  being  limited  only  by  the 
maximum  capacity  of  the  machine  for 
milling,  planing,  or  drilling.  The  heavier 
the  fixture  or  the  more  severe  the  charac- 

ter of  the  tooling  done,  the  more  mas- 
sively must  it  be  proportioned  in  order  to 

avoid  spring  and  vibration. 

Some  Contingent  Results 
One  utility  of  the  fixture,  secondary 

only  in  the  sense  that  it  is  not  the  or- 
iginal function,  is  that  it,  with  its  con- 
tained piece,  can  have  diff'erent  faces 

presented  to  the  tools  on  a  single  ma- 
chine, or  it  can  be  transferred  between 

several  machine  tools,  where  operations 
of  a  similar  or  a  different  character  may 

be  performed  on  it.  How  great  the  re- 
sulting economy  is  may  be  imagined  if 

comparison  is  made  with  the  time  that 
would  be  occupied  in  resetting  an  intri- 

cate or  a  flimsy  article  or  a  series  of  such 
pieces  directly  on  machine  tables.  The 
fixture  and  the  piece  which  it  encloses 
are  virtually  one  and  the  same  element, 
ensuring  that  each  portion  tooled  will  oc- 

cupy correct  relations  to  every  other  por- 
tion, and  that  a  thousand  or  ten  thousand 

pieces  so  treated  will  interchange  with 
each  other.  i 

Another  aspect  of  the  fixture  is  that  a 
very  large  amount  of  care,  thought,  and 
labor  is  frequently  spent  on  an  nelabor- 
ate  fixture  to  enable  a  small  and  appar- 

ently trifling  operation,  such  perhaps  as 
the  drilling  of  a  single  small  hole,  or  the 
milling  of  an  edge,  to  be  performed.    The 

explanation  is  that  without  the  employ- 
ment of  a  fixture  the  assembling  of  thou- 

sands of  similar  pieces  on  an  absolutely 
interchangeable  system  would,  not  ibe 
possible,  and  hand  correction  and  adjust- 

ment would  be  entailed.  Then,  not  only 

would  the  cost  of  production  be  im- 
mensely enhanced,  but  the  supply  of 

spares  to  replace  those  worn  or  damaged 
at  the  seat  of  war  could  not  be  guaran- 
teed. 

Predominance  of  Drilling 

Probably  three-fourths  of  the  work 
that  is  done  in  fixtures  consists  of  drill- 

ing and  allied  operations,  simply  because 
the  central  fact  of  exact  control  is  more 
readily  carried  out  in  drilling  than  in 
milling,  planing,  or  shaping.  A  drill  or 
a  boring  tool  can  be  coerced  in  holes  in 
fitxure  or  jig,  but  other  tools  must  be  set 
in  some  way,  so  ̂ that  the  function  of  the 
fixture  in  these  is  limited  to  securing  the 
work  in  one  unvarying  position.  Drilling 
functions  may  be  extended  to  include  a 
series  of  drills,  or  allied  tools,  reamers, 
etc.,  for  simultaneous  action. 

Other  machines  in  which  fixtures  are 
employed  are  milling,  planing,  shaping, 
slotting,  and  face  grinders.  In  the  face 
grinders,  and  in  milling  machines  and 
planers,  the  fixture  is  utilized  in  a  way 
which  marks  a  vast  extension  of  its  or- 

iginal function,  in  what  is  termed  con- 
tinuous tooling.  A  series  of  similar  pieces 

is  arranged  lineally  or  grouped  on  a  cir- 
cular table,  and  gripped  in  one  fixture  on 

the  table,  while  the  tool  cuts  over  the 
series. 

In  the  case  of  pieces  which  offer  irre- 
gular outlines  to  be  milled,  forms  control 

the  outline.  A  form  on  a  hinged  portion 
of  the  fixture,  the  shape  of  which  will  pro- 

duce the  irregular  outline  to  be  milled, 
is  moved  under  the  coercion  of  a  roller 

against  the  pressure  of  the  milling  cut- 
ter. Fixtures  of  this  kind  are  used  in 

milling  the  outlines  of  sword  bayonets, 
and  in  dealing  with  some  of  the  small 
parts  of  rifles. 
A  good  many  fixtures  are  designed 

merely  for  drilling  the  chucking  centre  in 
the  blank  end  of  a  shell  forging  in  a  ver- 

tical drilling  machine.  As  the  forging  at 
this  stage  is  rough,  it  is  centred  by  the 
rough  interior,  through  the  medium  of  a 
stem  smaller  than  the  bore,  but  provided 
with  adjustable  hinged  fingers  which  are 
moved  outwards  with  nuts.  The  fixture 
is  hinged  to  its  base,  which  is  attached 
to  the  table  of  the  machine,  and  the  stem 
is  tilted  outwards  to  an  angle  for  the  pur- 

pose of  slipping  the  shell  over  it.  In 
some  the  stem  is  lowered  to  a  right  angle. 

Although  the  usual  practice  is  to  bore, 
tap,  and  recess  the  mouths  of  shells  in  a 
lathe  of  some  kind,  yet  these  operations 
have  been  regularly  done  on  vertical 
drilling  machines.  The  shell  is  held  on 
the  outside  in  a  fixture  which  carries 

four  vee'd  jaws  that  grip  it  on  the  out- 
side through  right  and  left  hand  screws 

turned  by  a  hand  wheel.  The  tools  are 
guided  through  a  central  hole  in  a  bridge 
piece.  Similarly  a  shell  is  set  on  a  stem 
in  a  vertical  position  to  have  the  base 
plate  forced  into  the  end,  in  cases  where 
it  is  not  screwed  in.  The  post  or  stem  is 
hinged  as  before,  and  the  plate  is  pressed 
in,  riveted,  or  caulked  by  ram  or  hammer. 

depending  on  the  system  adopted.  A  shell 
is  gripped  in  a  longitudinal  position  on 
vee-blocks,  integral  with  the  fixture  for 
the  drilling  of  a  hole  in  the  nose.  A  coni- 

cal locating  plug  centres  the  nose,  a 
swinging  clamp  plate  is  brought  in  op- 

position against  the  base,  and  an  arched 
end  receives  the  bushed  hole  through 
which  the  drill  is  coerced. 

Continuous  Tooling 

Many  massive  fixtures  have  been  de- 
signed solely  to  perform  the  preliminary 

task  or  cutting  off  shell  blanks  from  solid 
bars,  or  for  rough-facing  the  ends  of 
forged  shells.  The  first  include  fixtures 
for  use  with  a  single  saw,  or  with  the 
multiple  milling  cutter  type  of  saws,  or 
with  the  rotary  cutting-off  machines.  In 
the  second  case  the  ends  of  the  forgings 
are  trimmed  with  a  face  mill,  either  on  a 
plane  miller  or  with  cutting  tools  on  the 
table  of  a  vertical  boring  machine.  When 
gang  saws  or  face  mills  are  used,  and  the 
fixtures  occupy  the  whole  length  of  the 
machine  tables,  an  additional  economy  is 
secured — borrowed  from  planing  ma- 

chine practice — that  of  setting  up  pieces 
on  one  portion  of  the  table,  while  tooling 
is  proceeding  on  those  that  occupy  the 
other  portion.  There  is  ample  time  for 
doing  this  when  a  long  table  may  occupy 
from  one  to  four  hours  in  its  total 
traverse. 

Fixtures  for  Fuse  Bodies 
In  the  case  of  fixtures  for  fuse  bodies, 

problems  in  drilling  are  presented  which 
can  be  solved  only  by  the  employment  of 
fixtures  or  of  machines  having  drill 
spindles  built  exclusively  for  dealing 
with  these  bodies.  The  fixture  permits 

of  the  employment  of  the  standard  ma- 
chines, but  several  fixtures  are  required 

for  a  single  size  of  body,  since  it  is  neces- 
sary to  use  some  holes  as  the  means  of 

location  for  the  drilling  and  tapping  of 
others,  and  fixtures  of  different  shapes 

are  required  to  hold  and  present  the  vari- 
ous holes  suitably  to  the  drills  and  taps. 

The  graduated  time  ring  for  fuses  is  the 
subject   of   several   fixtures   and   drilling 

jigs. 

Milling  Fixtures 
Extensive  employment  is  found  for 

milling  fixtures  in  the  small  parts  of 
rifles  and  revolvers,  which  include  many 
awkwardly  intricate  and  irregular 
shapes,  all  to  be  tooled  to  extremely  fine 
limits.  Many  of  the  fixtures  deal  with 
profile  milling.  The  number  of  separate 
and  distinct  operations  in  some  single 
pieces  is  remarkable.  The  forging  termed 
the  "action  body"  of  a  Lee-Enfield  rifle, 
which  weighs  in  the  rough  about  5  lbs.,  is 
reduced  to  IVs  lbs.  after  150  operations 
have  been  performed  on  it.  The  breech 
bolt  entails  46  toolings,  the  trigger  guard 
35,  the  nose  cap  48,  and  other  parts  run 

these  closely.  The  "body"  of  a  revolver goes  through  76  operations,  including 
milling,  copy-milling,  drilling  slotting, 

shaping,  and  drifting,  requiring  the  ser- vices of  about  a  dozen  machines  and 
double  that  number  of  fixtures. 

The  Fixture  in  the  Small  Shop 

One  benefit  which  the  fixture  confers, 
and  which  has  proved  of  much  value  at 

the  present  period,  is  that  it  often  en- 
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ables  machines  to  be  used  which  would, 
without  its  aid,  not  be  qualified  to  deal 
with  the  tasks  required  of  them.  An  enor- 

mous volume  of  work  has  been  done  by 
these  alternative  methods  of  manufac- 

ture under  the  stress  of  necessity.  Many 
small  shops  to  which  work  has  been  sub- 

let have  been  but  poorly  furnished  with 
machine  tools;  hence  they  have  taken 
such  sections  from  the  big  controlled 
firms  as  they  have  been  able  to  deal  wi!h, 
and  produced  them  with  the  help  of  fix- 

tures and  jigs  adapted  to  the  tools  in 
their  possession.  The  inspectors  are  not 
concerned  with  details  of  this  kind.  The 
final  results  as  revealed  by  tests  is  their 
business. 

No  operation  is  too  insignificant,  even 
though  tooling  is  not  involved,  to  be  dealt 
with  by  the  aid  of  a  fixture.  The  ti'.iy 
percussion  needles  in  fuses  are  carried 
each  in  a  small  plug,  and  have  to  be 
fastened  securely  in  their  plugs.  As  they 
are  too  small  to  be  screwed,  they  are 
held  frictionally  by  a  process  termed 

"spinning,"  that  is,  a  small  annulus  of 
metal  on  the  face  of  the  plug  is  closed 
round  the  pin  after  its  insertion  in  the 
plug  by  the  pressure  of  two  rotating  rolls 
or  wheels.  The  needles  have  to  be  drop- 

ped into  their  holes  and  drilled  in  the 

plus's  by  hand,  which  would  be  tedious 
in  the  absence  of  a  guide.  A  fixture  is. 
therefore,  made  to  hold  a  number  of 

plugs,  and  a  plate  is  dowelled  on  it,  hav- 
ing countersunk  holes  in  alignment  with 

the  plug  holes  below.  The  pins,  being 
dropped  into  the  bell-mouthed  holes  in 
the  plate,  enter  the  plugs  at  once,  and, 
the  top  plate  having  been  lifted  off,  the 
fixture  is  taken  to  the  machine  to  have 
the  pins  secured. 

  ^   
CASTING  TEMPERATURE  OF 

ALUMINUM 
THE  casting  temperature  exercises  a 
decided  influence  on  the  physical  pro- 

perties of  aluminum  alloys,  according  to 
F.  H.  Hurren  in  his  summary  of  a  paper 
read  before  the  Birmingham  branch  of 

the  British  Foundryman's  Association. 
To  a  certain  point,  the  lower  the  casting 

temperature,  the  better  the  mechanical 

properties.  At  temperatures  below  650 

deg.  C,  there  appears  to  be  very  little 

change  in  the  tensile  tests,  and  at  this 

temperature  almost  any  properly-gated 
casting  can  be  run.  It  is,  of  course,  ab- 

surd to  dogmatise,  and  say  that  no 

mould  must  be  poured  at  a  temperature 

exceeding  650  deg.  C,  as  factors  may 

be  present  which  render  it  desirable  or 

necessary  to  cast  at  a  higher  tempera- 
ture. For  instance,  aluminum  aeroplane 

cylinders  require  a  higher  temperature 

to  ensure  freedom  from  mis-runs  in  the 

very  thin  cooling  fins,  and  in  the  remarks 

on  porosity  an  example  being  cited  where 

a  temperature  of  675  deg.  gave  the  best 

results.  Speaking  generally,  however, 

most  commercial  casting  can  be  per- 
formed at  a  temperature  of  650  deg.  C, 

or  under,  bv  paying  proper  attention  to 

the  method  of  gating,  and  obviati.on  of 

air  locks.  P^Tometrv  is  just  as  import- 
ant when  dealing  with  molten  metals  as 

m  annealing  and  hardening  processes. 

Many     aluminum     castings     are    poured 

fiom  two  crucibles  simultaneously,  and 
it  .£  to  court  trouble  to  have  ihe  two  Ic.s 
of  metal  at  different  temperatures  By 
"drawn"  melting  in  bulk  the  risk  of  this 
happening  is  not  so  great  as  when  melt- 

ing in  small  crucibles  in  coke  or  oil  furn- 
aces. Many  of  the  vexatious  cracks  and 

"drawn"  places  are  due  to  this  cause. 
Again,  the  "burnt"  metal  danger  ap- 

pears to  be  an  imaginery  one.  By  pro- 
per attention  to  casting  temperature,  it 

(ioes  not  matter  what  temperature  the 
metal  has  attained,  nor  how  long  it  has 
remained  in  the  furnace;  results  may  be 
obtained  equalling  those  from  metal 
which  has  been  melted  with  every  care. 
I  think  that  most  of  the  trouble  which 

has  been  ascribed  to  "burnt"  metal,  is 
really  due  to  crude  methods  of  judging 
temperature,  and  could  be  avoided  by  the 
introduction  of  a  pyrometer.  It  is  diffi- 

cult, if  not  impossible,  to  correctly  esti- 
mate the  temperature  of  a  body  of  mol- 

ten aluminum,  by  the  eye.  A  crucible  of 
metal  has  been  heated  to,  say,  880  deg. 
C;  it  is  drawn  from  the  furnace,  stirred, 
pieces  of  scrap  or  ingot  metal  added, 

stirred  again,  termed  "right"  (when  per- 
haps the  temperature  is  still  as  high  as 

720  deg.  C),  and  when  a  "waster"  re- 
sults, it  is  credited  to  "burnt"  metal. 

Actually  it  is  due  to  a  high  casting  tem- 
perature, and  had  a  pyrometer  been 

used  and  the  metal  cooled  to,  say  620 
deg.  C,  no  doubt  a  perfect  casting  would 
have  resulted. 
Aluminum  is  still  sufficiently  fluid  at 

540  deg.  C.  to  run  thick  castings,  and 
there  is  no  visible  difference  between 
metal  at  that  temperature  and  metal  at 

700  deg.  C.  No  one  would  deliberat?!- leave  metal  in  the  furnace  for  a  long 
period  after  it  has  melted,  owing  to  the 
waste  of  fuel  and  mcreased  melting  loss, 

but  where  this  is  unavoidable  figures  ob- 
tained indicate  that  the  metal  does  no<: 

suffer  deterioration.  There  is  no  danger 
in  using  metal  which  has  been  left  in  the 
furnace  for  two  hours,  provided  attention 
is  paid  to  casting  temperature. 
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CARE  OF  BELTING 

LEATHER  belts  should  be  protected 
against  water  and  other  moisture  by 
using  a  waterproof  dressing.  Belts  made 
of  coarse,  loose  fibred  leather  give  best 
service  in  dry  and  warm  places.  For 
damp  or  moist  conditions,  the  very  finest 
and  firmest  leather  should  be  used.  Oil 
should  not  be  allowed  to  drin  on  belts. 
Leather  belting  may  not  safelv  be  run 
constantly  when  the  surrounding  tem- 

perature is  over  110  degs.  Fah. 
It  is  usually  preferable  to  joint  the 

ends  of  a  belt  by  splicing  and  cementin'r, 
as  this  ensures  aeainst  irregularity  of 
operation.  Laced  belts  should  have  the 
lace  holes  punched  with  an  oval  punch, 
whose  longer  axis  is  parallel  to  the  belt 
lengthwavs.  Lacing  should  not  be  crossed 

on  the  drivins'  face.  The  greatest  allow- 
able belt  tension  is  not  constant,  neither 

is  the  belt  velocity  even  with  pulleys  re- 
volving at  constant  speed.  Ball  and  roller 

bearings  in  the  shafting  hangers  have 
contributed  materiallv  to  an  increase  in 
over-all  efficiency  of  belt  drives. 

BEARING  LUBRICATION 

A  STUDY  of  the  influence  of  surface 
velocity  on  the  mean  film  thickness  in 
the  lubrication  of  bearing  forms  the  sub- 

ject of  the  paper  which  received  the 
student  prize  of  the  American  Society  of 
Mechanical  Engineers  in  1917.  The  paper 
was  prepared  by  Boynton  M.  Green,  of 
Leland  Stanford,  Jr.,  University. 

The  apparatus  used  in  the  experiments 
on  which  the  paper  was  based  is  shown 
in  Fig,  1,  It  is  non-adjustable  and  con- 

sists of  a  plain  phosphor-bronze  sleeve 
about  3%  in.  in  diameter  and  7  in.  long, 

pressed  into  a  cast-iron  housing  which 
was  bolted  to  a  lathe  bed.  Lubrication 

was  effected  by  two  steel  oil  rings  of  rec- 
tangular section.  Two  sets  of  oil  grooves 

were  cut  in  the  upper  half  of  the  bronze 
as  shown  in  the  sketch.  On  assembling 
the  bronze  sleeve  and  housing  it  was 
found  that  the  bronze  was  elliptical  in 
section,  the  major  axle  being  vertical. 
The  average  difference  in  diameters  was 
0,001  in. 

While  for  best  results  the  sleeve  should 
have  been  reamed  after  pressing  it  into 
the  housing,  the  inaccuracy  did  not  seem 
to  affect  the  results  appreciably.  The 
journal  was  a  piece  of  mild  steel  ground 
to  a  diameter  of  3,244  in.,  giving  a  run- 

ning fit  allowance  of  0.0035  in.,  or  about 
0.001  in.  per  inch  of  diameter.  On  each 

end  of  the  journal  a  67-lb.  cast-iron  fly- 
wheel was  secured  by  a  nut.  The  total 

weight  of  the  assembled  journal,  fly- 
wheels and  nuts  was  165.5  lb.,  making  a 

nominal  load  on  the  bearing  of  7.275  lb. 

per  sq.  in.  of  projected  area.  The  entire 
apparatus  was  mounted  on  two  parallel 
lathe  beds,  and  three  lathe  heads  with 
four-step  pulleys  were  utilized  for  the 
ilrive.  To  locate  the  position  of  the  jour- 

nal relative  to  the  bearing,  three  microm- 
eters were  used,  spaced  120  deg.  apart 

around  the  bearing  in  a  plane  through  its 
centre  and  perpendicular  to  its  axis. 

In  determining  the  mean  thickness  of 
oil  films,  the  following  approximations 
were  made: — (a) — The  loaded  portion  of 
the  film  was  that  below  the  horizontal 
plane  through  the  centre  of  the  bearing, 
(b) — The  thickness  of  the  film  at  this 
plane  and  on  each  side  of  the  journal  was 
equal  to  the  radial  bearing  allowance, 
(c) — The  mean  thickness  of  film  was  the 
average  of  the  thickness  at  this  plane 
and  the  minimum  thickness  of  the  film. 
The  minimum  thickness  of  the  film  is  the 
radial  allowance  minus  the  distance  be- 

tween axes  of  the  journal  and  bearing. 
The  curve  plotted  from  the  results 

gave  the  general  equation: 

y  =  b  -f  c^  V'V 
in  which  y  =  means  thickness  of  film  in 

inches. 

b  ̂   one  half  the  radial  allow- 
ance, 

c^  constant,  dependent  on  al- 
lowance and  possibly  on viscosity, 

a  =  constant,  denendent  on  vis- 
cosity  and    possibly    on 

allowance. 
V  ̂ =  surface  velocity  of  journaL 

in  feet  per  minute.  , 

From  the  experimental  figu'-es  the values  of  c  and  a  were  found  to  be:  e  ̂ = 
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0.0000049;  a  =1.8,  and  the  resulting  em- 
pirical equation  is 

y  =  0.00000491-8  VV 
As  to  the  application  of  the  empirical 

equation  in  the  general  equation  for 
bearing  lubrication,  it  may  be  said  that 
it  can  be  used  directly  for  conditions  of 
the  same  allowance  and  the  lubricants 
having  the  same  viscosity.  For  other 
allowances  and  lubricants  the  change  of 
(c)  and  (a)  cannot  be  stated  definitely. 
In  general  (c)  will  change  with  some 
function  of  the  allowance  and  (a)  with 
some  function  of  the  viscosity. 

The  oil  used  during  the  experiment 
was  an  ordinary  mineral  oil  known  as 

"vacoline,"  manufactured  by  the  Stan- 
dard Oil  Company.  Its  viscosity  was 

given  by  the  Engler  viscosimeter  as  11.0 
at  20  deg.  C.  and  2.95  at  50  deg.  C,  com- 

pared with  water  at  20  deg.  C,  which 
gave  a  specific  viscosity  of  38.9  at  20  deg 

C.  and  8.7    at    50  deg.    C-  " 
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POWER   TRANSMISSION    BY    CHAIN 
ALTHOUGH  the  question  of  power 
transmission  is  only  one  of  many  to 
which  the  engineer  has  to  give  his  atten- 

tion, yet  in  these  days  of  great  and  in- 
creasing activity,  it  comes  about  that 

none  of  us  can  afford  to  be  indifferent  to 
any  factor  which  makes  for  better, 
quicker  or  cheaper  production.  Plants, 
factories  and  mills  are  extending  in 
every  direction  as  the  supply  falls  short 
of  the  demand,  and  it  is  the  engineer 
■with  the  knowledge  of  where  to  save, who  is  mainly  responsible  for  these  ex- 

tensions. That  chain  driving,  which  has 
many  advantages  over  other"  methods  of 
power  transmission  in  many  cases  is  a 
factor  of  considerable  importance,  is  evi- 

denced by  the  fact  that  in  every  part  of 
the  world  engineers  are  using  this  drive 
to  a  large  extent.  Space  does  not  permit 
us  to  discuss  the  design  of  chains  and 
their  many  applications,  opportunity  will 
therefore  only  be  taken  to  summarize  a 
few  of  the  advantages  accruing  from 
their  service  adoption. 

The  chain  drive  is  positive,  inasmuch 
as  the  chain  cannot  slip  on  the  wheels. 
It  is  elastic,  inasmuch  as  the  weight  of 
the  chain  which  hangs  between  the 
wheels  may  act  as  a  spring;  the  lubricant 
in  the  bearings,  and  in  certain  cases  even 
the  shape  of  the  links  adding  to  this 
quality.  The  effect  of  this  elasticity  is 
to  considerably  reduce  the  vibration  and 
noise  inseparable  from  such  a  positive 
power  transmission  as  spur  gearing, 
while  the  positive  nature  of  the  chain 
drive  has  in  many  cases  increased  the 
production  of  machines  from  15  to  30  per cent. 

Chain  driving  is  highly  efficient;  ex- 
periments having  shown  that  the  effi- 

ciency of  a  well-designed  chain  drive  is 
somewhere  between  97-981^  per  cent. 
Also,  the  nature  of  the  action  of  the 
chain  upon  the  wheels  is  such  that  this 
high  efficiency  is  maintained  throughout 
the  life  of  the  drive,  and  is  not  seriously 
affected  by  minute  inaccuracies  of  erec- 

tion, as  in  the  case  with  some  forms  of 
tooth  gearing. 

As  compared  with  rope  or  belt,  the 
centre  distance  for  chain  driving  never 
exceeds  8  feet  or  9  feet  and  can,  if  cir- 

cumstances require,  be  made  so  small 
that  the  chain  wheels  barely  clear  one 
another.  For  this  reason  it  is  even  pos- 

sible to  take  out  a  pair  of  spur  wheels, 
replace  them  by  chain  wheels  of  smaller 
diameter  and  get,  as  the  result,  a  highly 
satisfactory  drive  as  regards  efficiency 
and  absence  of  noise  and  vibration. 

Partly  on  account  of  the  above  advan- 
tages, and  pax-tly  because  it  is  not  neces- 

sary that  there  should  be  any  greater  in- 
itial tension  in  the  chain  than  such  as  is 

caused  by  its  own  weight,  there  are  very 
heavy  incidental  economies,  effected  by 
chain  driving.  The  absence  of  tension 
results  both  in  saving  of  power  and  in 
reduction  of  wear  and  tear  of  bearings, 
shafting  and  machine  parts. 

Chain  Drive  Limitations 

There  are  many  locations  and  condi- 
tions particularly  suited  for  belts,  ropes 

and  gears,  and  these  systems  will  never 
be  discarded;  yet  as  the  system  of  power 
transmission  by  chain  has  become  more 
widely  known,  its  advantages  have  been 
quickly  appreciated  and  its  popularity 
greatly  increased  among  prominent  Can- 

adian firms.  Chain  driving,  of  course,  has 
its  limitations;  for  instance,  where  power 
has  to  be  transmitted  at  right  angles,  or 
where  the  driving  and  driven  shafts  run 
in  opposite  directions.  This  latter  in- 

stance in  itself  debars  its  use  on  fully 
half  the  machine  tools  in  service,  and 
where  otherwise  it  would  be  applicable. 
Chains  are  not  affected  by  moisture,  heat 
or  oil;  belts  and  ropes  tend  to  slip  under 
such  conditions,  with  resultant  loss  of 
power  accompanied  by  destructive  heat. 
It  was,  however,  in  cases  where  shafts 
were  too  far  apart  for  gears,  and  too 
close  for  belts  or  ropes,  that  chains  made 
their  debut.  Their  success  in  these  fields 
suggested  trials  in  others. 

Quiet    Running    and    Compactness 

In  many  instances,  the  gear  makes  no 
greater  sound  than  a  medium-sized  belt. 

It  is  impossible  to  have  metallic  pieces 
moving  with  absolute  silence,  and  its  de- 

gree is  affected  by  the  speed  of  the  chain 
and  the  number  of  teeth  in  the  sprockets. 
Noise  is  only  produced  when  the  chain 
speed  is  excessive,  and  when  the  number 
of  teeth  becomes  very  low. 

Compactness  is  probably  one  of  the 
most  important  advantages  chain  trans- 

mission offers  over  belts  or  ropes,  and  it 
secures  admission  for  the  system  into  an 
unlimited  field  of  application.  The  chain 
sprockets  are  approximately  one-half  the 
size  of  belt  pulleys  of  the  same  capacity, 
and  they  may  be  placed  quite  close  to- 

gether, thus  economizing  in  space,  and 
often  providing  a  more  convenient  and 
satisfactory  arrangement  of  machines. 
Again,  the  width  of  the  chain  is  usually 
about  one-third  the  width  of  a  belt  for 
the  same  power. 

First  Cost 

To  many,  the  first  cost  of  a  chain  drive 
is  an  obstruction;  this  being  about  50  per 
cent,  for  small  powers,  and  as  low  as  35 
per  cent,  for  large  powers,  higher  than  a 
belt  drive  of  equal  capacity.  It  should  be 
borne  in  mind,  however,  that  higher  effi- 

ciency, saving  in  power  and  increased 
production,  mean  more  satisfactory 
transmission  at  low  cost.  There  are  sev- 

eral hundred  chain  drives  in  use  in  Can- 
ada, a  large  majority  of  which  are  trans- 

mitting upwards  of  200  h.p.,  with  centres 
as  short  as  six  feet. 
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ROPE  TRANSMISSION 

THE  main  features  of  an  ideal  rope- 
drive  are  that  the  diameter  of  the  pulleys 
shall  not  be  less  than  thirty  times  the 
diameter  of  the  rope  used,  and  the  driv- 

ing and  driven  pulleys  shall,  if  possible, 
be  of  equal  diameter,  but  where  this  can- 

not be  arranged,  their  ratios  should  not 
be  greater  than  5  to  1.  The  distance  be- 

tween the  pulley  faces  should,  if  possible, 
be  not  less  than  25  feet,  and  the  drive 
should  be  horizontal,  with  the  slack  side 
of  the  rope  on  the  top.  The  speed  may 
be  from  2.000  feet  to  4,000  feet  per 
minute,  but  if  too  low  the  ropes  are  apt 
to  slip,  and  if  too  high,  the  action  of 
centrifugal  forces  affects  the  efficiency. 

There  should  be  a  distance  of  from  4 
to  6  feet  clearance  under  the  ropes,  and 

these  must,  of  course,  not  rub  on  any- 
thing. An  allowance  of  2  or  3  inches 

clearance  between  the  benrine:  founda- 
tions and  the  sides  of  the  pulleys  must  bei 

made  so  as  to  leave  room  for  the  ropes 
to  be  put  on  to  the  pulley.  The  pulleys 

must  also  be  accurately  in  line,  well  bal- 
anced, and  the  grooves  exactly  al'ke. 

All  gears  between  the  prime  mover 
and  the  rope-drive  should,  if  possible,  be 
avoided;  the  ropes  should  be  kept  dry, 
properly  lubricated,  and  not  too  tight. 
They  should  all  be  put  on  at  one  time, 
and  the  full  load  applied  to  them  as  soon 
as  possible  after  they  are  in  place.  Car- 

rier pulleys,  rollers,  and  angular  drives 
should  be  avoided  as  much  as  possible. 

Rope  driving  is  applicable  and  works 
satisfactorily  in  cases  of  indirect  as  well 
as  direct  requirement. 
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INDICATOR  FOR  LEAD  ON  SCREW 
THREADS 

A  DEVICE  for  testing  the  lead  on  ex- 
ternal and  internal  screw  threads 

has  been  brought  out  by  the  Bick- 
nell-Thomas  Co.,  Greenfield,  Mass. 
Screws   of  any  of  the  customary  diam- 

'^•'witin*^- 

THREAD    LEAD    INDICATOR    TESTING 
EXTERNAL  THREAD. 

eters  can  be  measured  and  the  smallest 
size  of  tapped  hole  that  the  indicator  will 
enter  is  V2  in.  in  diameter.  This,  it  ii 
pointed  out,  enables  the  lead  of  the 
thread  on  the  small  sizes  of  screws  and 
the  tapped  holes  in  which  they  fit  to  be 
tested. 

The  device  consists  of  two  points  which 
are  capable  of  adjustment  for  various 
leads,  mechanism  for  transmitting  the 
motion  of  these  points  to  the  indicating 
needle  and  a  set  of  graduations  to  show 
the  departure  of  the  lead  from  the  nor- 

mal amount.  A  table  on  which  the  screw 
rests  when  being  tested  is  provided.  This 
can  be  adjusted  to  accommodate  various 
diameters  of  screws  and.  when  interml 
threads  are  being  measured,  the  thumb 

screw  holding  the  table  in  place  is 
loosened  and  the  latter  removed.  A 
master  is  furnished  with  each  gauge  to 
enable  the  operator  to  make  certain  that 
the  needle  point  is  on  the  zero  mark  when 
the  gauging  points  are  properly  spaced. 
If  it  is  necessary  to  test  threads  having 
odd  pitches,  such  as  13  threads  to  the 
inch,  a  master  can  be  furnished  for  ad- 

justing the  indicating  needle. 
In  use,  a  screw  is  placed  on  the  indica- 

tor which  is  held  in  one  hand,  preferably 
the  left,  and  is  pressed  against  the  two 
points  which  are  spaced  %,  %  or  1  in. 
apart,  as  may  be  desired.  The  indicator 
needle  will  remain  at  the  centre  gradua- 

tion, which  is  zero,  if  the  lead  of  the 
thread  is  normal,  moving  downward  to- 

ward the  plus  side  if  the  lead  is  long  and 
in  the  opposite  direction  if  the  lead  is 
short.  The  exact  amount  of  discrepancy 
is  indicated  by  the  graduations,  each  of 
which  corresponds  to  0.001  in.  For  inter- 

nal threads  the  procecfure  is  the  same 
except  that  the  table  is  removed  as  men- 

tioned, and  the  indicator  is  inserted  in 
the  tapped  hole. 
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AUTOMATIC  STARTERS  FOR  INDUC- 
TION MOTORS 

DUE  to  the  unprecedented  demand  for 
manufactured  products  of  every  kind,  in- 

dustrial plants  in  all  parts  of  the  country 
are  being  taxed  to  their  utmost  capacity. 
In  addition,  the  cost  of  labor  and  ma- 

chinery has  been  increasing  at  an  ex- 
tremely rapid  rate.  The  magnitude  of 

these  factors  has  forced  manufacturers 
to  employ  every  means  available  in  an 
effort  to  increase  production  or  to  re- 

duce operating  expenses.  This  may  be 
accomplished  by  reducing  the  number  of 
operators,  by  simplifying  the  duties  of 
the  present  operators  so  that  more  atten- 

tion may  be  devoted  to  the  production  of 

a  larger  quantity  and  a  higher  grade  of 

product,  or  by  furnishing  better  protec- tion to  the  apparatus  installed,  thereby 

insuring  continuity  of  service. 
One  of  the  factors  by  which  the  desired 

results   may  be  accomplished   is  the  use 

TYPICAL    AUTOMATIC    STARTER 

EQUIPMENT. 

of  automatic  starters  and  controllers  I'or the  motor-driven  machinery  employed. 

Among  the  companies  producing  such 

control  apparatus  is  the  Westinghouse 
Electric  &  Mfg.  Co.,  East  Pittsburgh, 

Pa.,  several  of  whose  starters  are  shown 

in  the  accompanying  illustrations.  These 
automatic  starters  are  for  use  with 

single  phase  or  polyphase  squirrel  cage 
and  wound-rotor  induction  motors,  where 

it  is  desired  to  start  the  motor  from  a 

remote  point,  or  where  automatic  accel- 
eration is  required  to  guard  against  im- 

proper starting  by  unskilled  operators. 

They  are  simple,  reliable,  and  rugged  in 
construction,  consisting  of  a  magnetic 

contactor  panel  and  a  master  switch, 
which  may  be  either  a  push  button,  a 

float  switch,  a  pressure  regulator,  or  sim- 
ilar device  for  closing  the  control  circuit, 

depending  upon  the  service.  The  vital 
element  is  the  magnetic  contactor.  The 

contactors  used  on  these  starters  are  of 

a  type  which  has  been  used  by  the  West- 
inghouse Co.  with  marked  success  in  steel 

TYPICAl 
EQUIPMENT. 

THREAD    LEAD    INDICATOR    TESTING    INTERNAL    THREAD. 

mill,  cement  plant,  and  mine  installations 
where  the  requirements  are  extremely 
severe.  The  contactors  are  opened  by 
strong  spring  action,  assisted  by  gravity. 
The  destructive  action  of  the  arc  is  r6.- 
duced  to  a  minimum  by  strong  blow-out 
coils  and  arcing  horns. 
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The  operation  of  the  starters  is  ex- 
ceeringly  simple.  When  starting  motors 
driving-  line  shafting,  wood-working  and 
metal-working  tools  and  similar  appara- 

tus, it  is  only  necessary  to  press  a  button 
and  close  a  small  knife  or  snap  switch. 
The  starter  then  automatically  makes 
the  proper  connections  to  limit  the  start- 

ing cuiTent  to  a  suitable  value  and  to 
vary  the  time  required  for  acceleration 
according  to  the  load  on  the  motor,  thus 
preventing  damage  to  the  machinery  by 
too  slow  or  too  rapid  acceleration,  and 
saving  time  by  bringing  the  motor  to  full 
speed  at  the  most  rapid  permissible  rate. 
When  used  for  pump  or  compressor  ser- 

vice in  connection  with  a  float  switch  or 
pressure  gauge,  the  action  of  the  starters 
is  entirely  automatic,  the  motors  being 
started  when  the  pressure  or  liquid  level 
of  the  tank  controlled  falls  to  a  predeter- 

mined point  and  stopped  when  the  de- 
sired ma.ximum  pressure  or  level  is 

reached,  or  vice  versa. 
The  automatic  starters  for  squirrel 

cage  motors  are  most  frequently  employ- 
ed for  starting  motors  operating  centri- 

fugal pumps,  air  compressors,  fans,  blow- 

TYPICAL    AUTOMATIC    STAI:  I  K 
EQUIPMENT. 

ers,  metal-working  and  wood-working 
machines,  and  other  apparatus  requiring 
starting  torque  less  than  full  load  torque. 
This  type  of  starter,  however,  owing  to 
the  wide  application  of  squirrel  cage 
motors  for  industrial  service,  can  be  ap- 

plied economically  for  starting  service  in 
nearly  every  industry. 

Squirrel  cage  motors  of  5  horse-powev 
and  smaller  are  usually  connected  direct 
to  the  line.  Large  squirrel  cage  motors 
are  first  impressed  with  low  voltage 
froin  auto  transformers  or  connected 
to  the  line  through  resistance,  so  that  in 
either  case  the  starting  current  is  re- 

duced. When  the  speed  of  the  motor  has 
reached  such  a  point  that  the  starting 
current  has  decreased  sufficiently  the 
motor  is  then  automatically  connected  to 
the  line. 
The  automatic  starters  for  wound 

rotor  motors  are  particularly  adaptable 
for  starting  motors  driving  plunger 
pumps,  positive  pressure  blowers,  air 
compressors,  long  line  shafts,  and  loads 
having  heavy  inertia.  The  severe  start- 

ing conditions  encountered  in  this  class 
of  service  require  from   100  to  200    per 

cent,  full  load  torque  in  starting,  making 
automatic  starting  a  very  desirable  fea- 
ture. 

TYPICAL    AUTOMATIC    STARTER 
EQUIPMENT. 

When  an  automatic  starter  is  used  in 
connection  with  a  wound-rotor  motor,  the 
line  switch  is  first  closed,  with  the  maxi- 

mum resistance  in  the  rotor  circuit. 
When  the  speed  falls  to  a  predetermined 

time  until  all  the  resistance  is  short  cir- 
cuited by  the  last  contactor. 

The  power  on  any  circuit  may  fail  sud- 
denly; therefore,  it  is  important  that 

some  protection  be  afforded  both  opera- 
tor and  motor  against  an  unforeseen  re- 

turn of  power.  This  protection  may  be 
provided  for  motors,  operating  pumps, 

compressors,  etc.,  by  a  low-voltage  re- 
lease to  disconnect  the  motor  from  the 

line  when  the  voltage  is  low  or  power 

fails  entirely;  then,  as  soon  as  power  re- 
turns, the  motor  will  automatically  start 

up  again.  In  many  applications,  how- 
ever, such  as  for  motors  operating  metal- 

working  or  wood-working  machine  tools, 
low  voltage  protection  is  required. 
Motors  so  protected  are  disconnected 
from  the  line  when  power  fails,  and  will 
not  start  when  power  comes  on  again  un- 

til the  operator  presses  a  button  or 
there  is  no  danger  from  the  unexpected 
starting  of  a  machine. 

The  advantages  resulting  from  the  use 
of  automatic  starters  for  induction 
motors  comprise:  absolute  protection  to 
both  operator  and  expensive  machinery, 

proper  starting  at  the  most  rapid  permis- 
sible rate,  economy  in  operation  and 

maintenance,  convenience  of  remote  con- 
trol, and  automatic  operation. 

FIG.  1. FIG.   2. 
MICHELL  THRUST   BEARING   DETAILS. 

FIG.   3. 

value,  a  relay  closes  a  magnetic  contac- 
tor, which  cuts  out  a  part  of  the  resist- 

TYPICAL    AUTOMATIC    STARTER 
EQUIPMENT. 

ance  in  the  rotor  circuit.  Each  contactor 

operates  in  a  similar  manner,  cutting  out 
its  portion  of  the  resistance  at  the  proper 

"MICHELL"   THRUST   BEARINGS 

WITH  a  view  to  manufacture  in  quan- 
tity and  placing  them  on  the  market  on 

the  same  basis  as  that  on  which  ball 
bearings  have  long  been  sold,  Broome  & 
Wade,  of  High  Wycombe,  Berks,  Eng- 

land, are  now  standardizing  certain  sizes 
of  Michell  thrust  bearings,  says  Engi- neering. 

One  form  of  standardized  design  is  il- 
lustrated in  Figs.  1  and  2.  In  this  case 

the  thrust  collar  (a)  is  bored  to  a  bar- 
rel section  and  instead  of  being  clamped 

between  its  spherical  seats  is  loosely 
held,  as  is  indicated  by  the  space  shown 
between  the  washer  (b)  and  the  oppos- 

ing face  of  the  seat  (c).  It  is  thus  cap- 
able of  taking  slight  tilts  so  as  to  dis- 

tribute the  load  equally,  in  spite  of  any 
bending  or  deflection  of  the  shaft.  The 
collar  transmits  the  thrust  to  the  series 

of  pivoted  blocks  or  pads  shown  in  posi- 
tion at  (dd) — of  these  one  set  serves  to 

take  a  thrust  and  the  other  a  pull.  Pro- 
vision is  made,  it  will  be  seen,  for  a  con- 

tinuous supply  of  oil.  This  pattern,  being 
entirely  enclosed,  is  s.uitable  for  use  on 
pumps,  fans  or  worm  gears. 

Another  form  of  standardized     thrust 
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block  is  shown  in  Fig.  3.  Here  the  bear- 
ing is  not  complete  in  itself,  but  is  de- 

signed to  fit  into  seats  machined  for  it  in 
the  gear  casing  or  whatever  other  ma- 

chine part  to  which  the  bearing  is  to  be 
applied.  In  this  case  the  blocks  are,  it  will 
be  seen,  mounted  on  two  retaining  rings. 
These,  when  the  bearing  is  mounted  in 
place,  fit  on  bevelled  seats,  sufficient 
freedom  being  allowed  to  pei-mit  of  the 
pressure  being  fairly  distributed  over 
the  pads.  The  rings  are  prevented  from 
being  carried  round  with  the  revolving 
shaft  by  feathers  on  the  housing  of 
the  machine.  This  pattern  is  made  in 
sizes  to  fit  shafts  from  1  in.  up  to  SVz 
in.  in  diameter,  and  to  carrv  loads  from 
1,000  lb.  to  8,000  lb.  In  this  case  the 
pads  pivot  about  a  point  contact,  whilst 
in  the  case  of  the  pattern  represented 
in  Figs.  1  and  2,  which  is  intended  for 
heavier  loads,  the  pads  have  line  con- 

tact with  the  housing.  Both  tj^jes  of 
bearing  can  be  run  at  very  high  speeds, 
since  centrifugal  action  in  no  way  af- 

fects their  working.  With  loads  of  400 
lb.  to  500  lb.  per  square  inch  the  coeffi- 

cient of  friction  is  commonly  about 
0.0015. 

  ©   
MOTOR      BOATS    IN      FISHING      IN- 

DUSTRY. 
ACCORDING  to  the  latest  statistics, 
there  are  9,302  motor  boats  employed  in 
the  Canadian  fishing  industry,  besides  a 
number  of  motor  vessels  of  the  larger 
type.  This  is  an  increase  of  600  motor 
boats  in  a  year,  and  3,400  in  two  years. 

The  boats  are  employed  almost  entire- 
ly in  the  Maritime  Provinces  and  on  the 

Pacific  coast,  where  the  greater  number 
are  engaged  in  the  halibut  fishery,  the 
vessels  employed  ranging  from  small 
motor  boats,  carrying  four  to  ten  men, 

to  large  auxiliary  schooners  and  steam- 
ers. 

The  introduction  of  the  motor  boat  has 
revolutionized  the  fishing  industry  and 
largely  increased  the  production.  It  has 
saved  the  fisherman  time  and  rendered 
him  independent  of  the  wind.  He  can 
also  make  longer  journeys  off  shore 
to  the  fishing  grounds,  thereby  increas- 

ing his  sphere  of  operations.  One  of  the 
most  important  points  is  the  increase  in 
the  cHtch,  owing  to  the  fact  thit  the  fish- 

ermen can  get  to  the  fishing  grounds 
quicker,  remain  there  a  longer  time,  carry 
a  greater  load,  and  get  back  to  port  in 
less  time  than  by  the  sail  and  oar 
method. 

In  the  laraer  auxiliary  schooners,  the 

motor  saves  towage  bills,  enables  the  ves- 
sel to  be  manoeuvred  in  narrow  channels, 

and  brings  her  into  the  market  quicker, 
with  the  fish  fresher.  There  is  less  risk 

for  the  dory  fishermen  in  squally  weather 
on  the  Banks,  as  they  can  be  picked  up 
quicker. 

  ©   
TRADE  ENQUIRIES. 

THE   following   enquiries   have   been  re- 
ceived by  the  Decartment  of  Trade  and 

Commerce,   Ottawa,  from   which  further 

particulars  may  be  obtained. 
1072— Saw-niill  Plant— An  important 

company  having  a  large  amount  of  capi- 

tal invested  in  Zanzibar,  wishes  to  secure 
from  Canada  a  saw-mill  plant  to  cut 
about  10,000  feet  a  day.  The  plant  must 
include  boiler  and  engine  and  all  ma- 

chines to  turn  out  lumber  dressed  four 
sides,  with  saws,  knives,  etc.,  and  spare 
parts  to  provide  for  wear  and  breakage. 
Also  a  shingle  machine  to  cut  16-inch,  18- 
inch  and  20-inch  shingles. 

1075. — Railway  Sleepers — A  Birming- 
ham firm  wishes  to  hear  from  Canadian 

manufacturers  of  railway  sleepers  in 
position  to  e-x^iort  large  quantities. 

1080 — Asbestos  Fibre  and  Board  —  A 
Canadian  of  high  standing  who  has  been 
established  in  Japan  for  many  year?, 
wishes  to  secure  supplies  of  asbestos  fibre 
and  board  in  lots  of  from  one  to  twenty 
tons.  Sample  of  the  fibre  can  be  seen 
at  the  Department  of  Trade  and  Com- 

merce, Ottawa.  He  says  those  able  to 
supply  the  present  demand  will  find  big 
business  in  future  with  Japan.  Canadian 
producers  are  asked  to  send  samples  with 
full  particjlars  of  prices  and  code  words 
tcgether  with  advice  as  to  quantities 
available. 

  ©   
BOILER    SERVICE   MAINTENANCE 

A  BOILER  is  in  a  dangerous  condition 
when  the  plates,  bolts,  braces  or  rivets 
of  which  it  is  constructed  become  weak- 

ened to  such  an  extent  that  the  internal 
force  or  pressure  equals  the  tensile 
strength  of  the  material  at  the  weakest 
section  or  sections.  In  this  condition, 
strains  due  to  varying  temperature  will 

cause  rupture  and  an  explosion,  the  vol- 
ume and  destructiveness  of  which  would 

be  in  accordance  with  the  size  of  the 
boiler  and  the  pressure  carried  therein. 

The  moment  a  boiler  is  placed  in  ser- 
vice it  gradually  becomes  weaker,  due  to 

the  destroying  forces  continually  acting 
upon  it.  These  forces  are  of  both  a 
chemical  and  mechanical  nature.  Cor- 

rosion and  oxidation  are  continually  act- 
ing on  the  material  from  which  a  boiler 

is  constructed,  and  take  place  both  in- 
ternally and  externally,  these  processes 

being  the  two  most  serious  and  subtle 
causes  of  weakening  to  which  a  boiler  is 
subjected.  Evidences  of  these  are  most 
noticeable  in  the  grooving  and  pitting  of 
plate,  and  more  especially  at  locations 
most  subject  to  deposits  of  mud,  scale 
and  organic  substances. 

Expansion  and  contraction  also  play  a 
very  important  part  in  the  destruction 
and  weakening  of  a  boiler,  more  espe- 

cially when  concentrated  at  any  one 
point,  such  as  at  sharp  bends  or  flanges 
in  the  plates  where  the  inner  and  outer 
sheets  are  subjected  to  different  temper- 

atures. Constant  working  or  bending  of 
bolts,  flanges  or  angles,  however  slight, 
will  sooner  or  later  destroy  the  fibres  in 
the  material  at  points  subjected  to  it, 
causing  crystalization,  cracking,  and 
leaving  same  more  susceptible  to  the 
chemical  action  of  the  feed  water. 

It  is  therefore  obvious  that  only 

thorouorh  examination  by  competent  in- 
snectors  who  understand  the  construc- 

tion, nature  of  defects,  and  remedies  to 
be  applied,  will  maintain  a  steam  boiler 
in  safe  working  condition. 

Feared  the  Worst. — An  Irishman  com- 
ing out  of  ether  in  the  ward  after  an 

operation  exclaimed  audibly.  "Thank 
God!  That  is  over!'  "Don't  be  so  sure," 
said  the  man  in  the  next  bed.  "They  left 
a  sponge  in  me  and  had  to  cut  me  open 
again.'  And  the  patient  on  the  other  side 
said:  "Why,  they  had  to  open  me,  too,  to 
find  one  of  their  instruments."  Just  then 
the  surgeon  who  had  operated  on  the 
Irishman  stuck  his  head  in  the  door  and 

yelled:  "Has  anybody  seen  my  hat?" Poor  Patrick  fainted. 
*  *       * 

Not  Much  to  Ask. — The  landlady 
bustled  up  to  her  new  lodger  as  he  came 
down  to  breakfast  the  first  morning. 

"Good  morning,  sir,"  she  wheezed. 
"Good  morning,"  said  the  lodger. 

"I  hope  you've  had  a  good  night's  rest," said  the  landlady. 

"No,"  said  the  mild-mannered  little 

man.     "Your  cat  kept  me  awake." 
"Oh,"  said  the  landlady,  tossing  her 

head,  "I  suppose  you're  going  to  ask  me  to 

have  the  poor  thing  killed." "No-no,  not  exactly,"  said  the  gentle 
lodger.  "But  would  you  very  much  mind 

having  it  tuned?" 
«  Kc  « 

Hoaxing  a  Bishop. — Funny  stories  are 
told  about  Archbishop  Trench,  who,  see- 

ing one  day  in  Dublin  a  little  girl  try- 
ing to  reach  a  door-knocker,  came  to  her 

assistance. 

"Rap   hard!"   said   the   little    innocent. 
He  did  so. 

"Now,  run  like  the  very  devil!" 
Trench  always  feared  paralysis.  One 

day  at  a  dinner  party  he  started  prob- 
ing his  knee  with  his  fork,  and  not  feel- 

ing any  pain,  exclaimed:  It's  come  at 

last,  I  am  afraid." "It's  my  knee,"  said  the  lady  next   to 

him ! *     •     • 

The  Scotch  of  It. — An  enterprising 
drummer  attempted  to  bribe  an  old 
Scotch  merchant  by  offering  him  a  box 
of  cigars. 

"Na,  na,"  said  the  old  chap,  shaking 

his  head  gravely.     "I  canna  take  'em." "Nonsense,"  said  the  drummer.  "If 
you  have  any  conscientious  scruples  you 

may  pay  me  a  quarter  for  the  box." "Weei,  weel,"  said  the  old  Scot.     "I'll 
tak'  two  boxes." *  *       * 

Hotel  Advertising. — The  customer  at  a 
London  hotel  gazed  at  his  plate. 

"Waiter,"  he  called.  "I  should  like  to 
know  the  meaning  of  this.  Yesterday  I 
was  served  with  a  portion  of  pudding 

twice  the  size  of  this." "Oh,"  said  the  waiter.     Then,  after  a 

moment:     "Did   ye    'appen   to   be   sittin' 

bv  the   window.   Sir?" 

'"Yes." 

"Then  that  accounts  for  it,"  he  said 
confidently.  "We  always  give  people 

by  the  windows  large  portions.  It's  a 

good  advertisement." 
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THE  BUSINESS  OUTLOOK 

BUSINESS  interests  are  awaiting  the  announcemen
t 

of  the  Minister  of  Finance  regarding  the  result  of 
his  negotiations  for  a  loan  in  the  United  States. 

An  important  point  will,  of  course,  be  the  amount.  Sir 
Thomas  White  will  undoubtedly  secure  all  the  credit  he 
can,  and  he  will  be  wise  to  do  so  at  this  time,  with  the 
future  so  uncertain.  Whether  he  will  be  able  to  secure 

enough  to  postpone  a  domestic  loan  is  questionable. 
Reports  as  to  business  conditions  throughout  the 

country  continue  to  be  of  a  satisfactory  character.  From 
some  parts  of  the  prairie  territory  there  are  indications  that 
depressing  crop  prospects  have  had  the  effect  of  curtailing 
credits,  but  this  is  not  by  any  means  general.  Labor  con- 

ditions are  very  unsettled,  the  rising  cost  of  living  being 
an  important  factor  in  this  connection.  June  trade  figures 

issued  at  Ottawa  continue  to  show  a  development  in  im- 
ports and  exports.  Exports  were  $116,285,841  and  imports 

$87,515,067.  There  is  still  a  very  fair  balance  of  trade, 
but  it  is  decreasing.  A  country  so  heavily  in  debt  as 
Canada  is  and  with  foreign  capital  scarce  and  expensive, 
should  keep  the  trade  balance  substantially  on  the  safe  side 
if  possible,  and  it  is  questionable  if  some  action  should  not 
be  taken  by  taxation  or  other  means  to  curtail  imports  of 
luxuries. 

The  outlook  all  round  may  be  regarded  as  satisfactory. 
High  prices  will  overcome  any  crop  shortage,  and  demand 
for  manufactured  products  will  continue  strong  while  the 
war  lasts  at  least.  What  we  need  is  careful  administration 

of  our  internal  affaii-s  so  as  to  use  our  rather  limited  liquid 
assets  to  the  best  advantage. 

HESITANCY   IN   CANADIAN   SHIPBUILDING 
ENTERPRISE 

THE  Nova  Scotia  Government  at  the  last  session  of 

the  Legislature  placed  the  sum  of  $2,000,000  at  the 
disposal  of  a  Commission  to  be  used  in  any  way  that 

they  considered  wise  in  order  to  stimulate  steel  shipbuild- 
ing in  Nova  Scotia.  The  Commission  is  finding  difficulties 

in  the  way.  Even  with  the  tremendous  demand  for  ton- 
nage it  is  not  easy  to  get  capitalists  willing  to  invest  the 

large  sums  necessary  to  build  a  modern  shipyard.  The 
element  of  uncertainty  is  not  lacking  in  the  future.  Again, 
the  Commission  is  faced  with  the  labor  difficulty;  skilled 

men  are  not  to  be  had.  A  number  of  intere
sts  have  been 

in  touch  with  the  Commission,  but  so  far  n
othmg  has 

materialized.  If  the  Province  of  Nova  Scotia
,  with  the 

many  advantages  that  it  possesses  as  a  ship
building  cen- 

tre is  up  against  trouble  and  indifference  with  regar
d  to 

shipbuilding  plant  establishment,  what  hope  is  t
here  for 

the  industry  being  other  than  local  and  limite
d  elsewhere 

in  the  Dominion  as  at  present  and  in  the  immediate
  future? 

Don't  let  us  be  content  with  the  projected  shipbuilding 

programmes  of  others;  let  it  be  our  business  to  go  i
n  and 

Wilson  this  matter  of  ship  construction,  and  by  so  doing  it 

will  probably  be  found  that  instead  of  being  crowded  out,
 

we  will  have  contributed  to  the  establishment  of  an  in- 

dustry, not  only  of  front  rank  national  importance,  but 

comparable  in  scope  and  achievement  with  that  operative
 

in  any  country  of  the  world. 
  @   

THE  COMING  WINTER'S  FUEL  SUPPLY 

WE  are  just  now  being  uncomfo
rtably  impressed 

with  the  fact  that  this  is  "The  Good  Old  Summer 

Time,"  therefore,  it  is  somewhat  natural  that  little 

care  or  concern  should  be  in  evidence  with  regard  to  con- 

ditions which  will  prevail,  at  best  only  a  few  months 

hence.  "Lest  we  forget,"  or  that  our  indifference  have 

fuller  scope  for  its  exercise  than  it  ought,  the  attention  of 

manufacturers  and  operators  is  drawn  to  the  accompany- 

ing more  or  less  official  memoranda  which  indicates  that 

there  will  be  a  greater  coal  shortage  next  winter  than 

last,  and  that  therefore,  we  should  arrange  and  secure  now 
our  fuel  requirements. 

Great  Britain  is  short  15,000,000  tons  of  coal;  France 

lacks  even  more;  the  coaling  of  Allied  warships  on  the 

Atlantic  coast,  the  naval,  domestic  and  industrial  require- 

ments incident  to  the  entrance  of  United  States  as  a  bel- 

ligerent, all  mean  that  the  coal  production  must  be 
increased. 

United  States  officials  anticipate  that  next  fall  there 

will  be  unprecedented  demands  on  rolling  stock  for  hand- 
ling the  production. 

The  situation  is  that  the  United  States  companies  have 

placed  an  embargo  on  coal  going  out  of  that  country,  and 
the  United  States  desires  to  keep  coal  cars  in  that  country 
for  any  emergency  that  may  arise. 

The  present  rather  acute  shortage  of  coal  in  many 
quarters  will  not  be  helped  by  war  conditions  in  the  United 
States. 

Coal  prices  have  generally  increased,  and,  unless  there 
is  Government  regulation,  they  will  reach  higher  levels. 

The  United  States  Geological  Survey,  as  well  as  other 

agencies  having  knowledge  of  the  facts,  is  urging  all  con- 

sumers of  coal,  both  large  and  small,  to  store  their  winter's 
fuel  during  the  summer  months. 

In  so  far  as  Central  and  Western  Canada  is  concerned, 
the  situation  is  intensified  by  the  fact  that  owing  to  the 
coal  strike  in  the  West  some  200,000  tons  or  more  has  been 
lost  from  production  this  year;  also,  owing  to  the  shortage 

of  ships  and  the  great  demand  for  iron  ore  for  the  manu- 
facture of  munitions,  much  less  coal  than  ordinarily  was 

brought  up  the  Great  Lakes  last  year,  so  that  there  are 
practically  no  supplies  on  hand. 

From  the  above  it  is  evident  that,  to  be  assured  of  our 

winter's  supply  of  coal  and,  at  the  same  time,  save  incon- 
venience and  perhaps  higher  prices,  we  should  buy  coal 

during  the  summer  months  wherever  and  whenever  it  is 
available. 

The  Dominion  Government  has  appointed  a  Fuel  Con- 
troller to  take  charge  of  the  situation,  and  the  coal  dealer, 

the  manufacturer  and  householder  can  assist  by  filling 
their  bins  now  with  sufficient  coal  to  last  through  the  whole 

winter.  By  so  doing  they  will  help  out  conditions  when 
the  railway  congestion  occurs  next  fall. 
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I 
INDUSTRIAL    NOTABILITIES 

WILLIAM  I.  GEAR,  Colonel  Justice  of  the  Peace,  merchant,  steamship 
owner  and  agent,  Montreal;  director  of  steel  shiplniilding,  Imperial 
Munitions  Board,  Ottawa;  vice-pres.,  the  Robt.  Reford  Co.,  steamship 

agents,  20  Ho.?pital  Street,  Montreal;  president.  Crown  Trust  Co.;  pre,-^ideiit, 
Canada  Nitro-Products,  Ltd. ;  director,  Bank  of  Toronto ;  director,  Keewatin 
Flour  Mills  Co.,  director,  Cairn  Line  of  Steamship.s,  Ltd.,  and  connected  with 

WILLIAM   I.    GEAR 

l< 

various  other  enterprises,  was  born  in  Toronto.  Out.,  May  20,  1857,  son  of 

Henry  J.  and  .Jane  (Martin)  Gear.  He  is  Lt.-Col.  0.  C.  1st  Regiment  (Cana- 
dian Grenadier  Guards)  ;  was  president.  Corn  Exchange,  Montreal,  1902 ;  presi- 
dent, Montreal  Board  of  Trade,  1905;  member  of  Committee,  Chambre  de 

Commerce,  ̂ Montreal,  1913  and  1916,  and  represented  transportation  interests 

on  the  St.  Lawrence  River  Commi;sion,  1911-19] 2.  He  served  a,'^  Alderman. 

Longueuil,  Que.,  from  1908-1912. 

Col.  Gear's  clubs  are  St.  James';  Canada:  Canadian;  M.A.A.A.,  etc..  of 
Montreal;  Rideau  (Ottawa);  ITnion  (St.  John);  Hahfax  (Halifax);  British 

Empire  and  Royal  Colonial  Institute,  etc.,  (London,  Eng.).  His  residence  is 
450  Mackay  St.,  Montreal;  the  summer  he,  however,  usually  spends  at 

Longueuil,  Que. 

Photo  courte-ri/  British  and  Colonial  Press. 
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SELECTED   MARKET    QUOTATIONS 
Being  a  record  of   prices  current  on  raw  and  finished  material  entering 

into    the   manufacture  of    mechanical  and    general  engineering   products. 
PIG   IRON. 

Grey    forge.    Pittsburgh   S47  95 

Lake  Superior,   charcoal,   Chi- 
cago        58  00 

Standard   low  phos.,   Philadel- 
phia        87   00 

Bessemer,   Pittsburgh        55  95 

Basic,    Valley    furnace        53  00 

Montreal     Toronto 
Hamilton      

Victoria       

FINISHED    IRON    AND    STEEL. 

Per    lb.    to    Large    Buyers.      Cents 
Iron  bars,  base,   Toronto        5  25 
Steel  bars,  base,  Toronto....  6  60 
Steel    bars,    2    iu.    to    4    in. 

base         0  00 

Steel   hnrs,  4  in.  aud  larger 
base          7  00 

Iron  bars,  base,  Montreal  . .  5  25 
Steel   bars,   base.   Montreal...     5  50 
Reinforcing  bars,  base         5  25 
Steel    hoops            7   50 
Refined    iron            5  50 
Norway    iron         11  00 
Tire    steel           5   50 
Spring    steel           7  00 
Band  steel.  No.  10  gauge....  5  75 
Cheiiuered  fioor  plate,  3-16  in,  12  10 
Chequered   floor  plate,    Vi    in-    12  00 
Staybolt   iron          8  50 
Bessenier     rails,     heavy,     at 

mill        38  00 
Steel    bars,    Pittsburgh          4  50 
Tank  piates,  Pittsburgh  . . ,  ,  9  00 
Structural  shapes,    Pittsburgh     4  50 
Steel   hoops.    Pittsburgh           5  25 

F.O.B..    Toronto    Warehouse. 
Steel  bars          5  50 
Small  shapes          5  75 

K.U.B.    Chicago    \Varehoii.>e 
Steel    bars          5  00 
Structural  shapes         5  00 
Plates           8  50 

FREIGHT    RATES. 

Pittsburgh  to  Following  Points 
Per  100  lbs. 
C.L.     L.C.L. 

Montreal          23.1        31.5 

St.    John,    N'.B       35.1        45.5 
Halifax           3o.l        45.5 
Toronto           18.9        22  1 
Guelph          IS. 9         22  3 
London          18.9        22.1 
Windsor          18.9        22.1 
Winnipeg           64.9        85.1 

METALS. 

Montreal  Toronto 

Lake    copper      $34  00  $35  00 
Electro    copper          34  00  35   00 
Castings,  copper   ....   33  00  34  00 
Tin         62  00  63  00 
Spelter          11   00  11   00 
Lead          IS  50  13  00 
Antimony        20  00  20  00 
Aluminum        70  00  64  00 

Prices   per    100    lbs. 

PLATES. 

Montreal     Tornnto 

Plates,   y,    to    U   $12  00  $12  00 

Heads         12  30  12  30 

Tank   plates.   3-16    in.  12  65  12  25 

WROUGHT   PIPE. 

Effective  July  5,  1917. 

Black     Galvanized 

Standard    Buttweld. 

Size.  Per  100  feet 

%     in   $   5   00  $6   50 
Vi  and  %  in. . .       5  12  7  16 
'.^    in.         6  46  8  OS 
%    in   ,;. . .       8  17  10  29 
1  in.     ...;        12  07  15  22 
1%    in.    ...:       16  33  20  59 
11,4    in.    ■,!........      19  53  24  61 
2  ,  in       26  27  33  12 
Z%    irt.       .,     42  12  62  94 
8        in       5S  08  69  23 
SVj    in       69  ,92  ,  86  94 
4        in       82  8i  103  00 

Standard   Lapweld. 

2  in       29  23  .f5  71 

2'-     in        43  88  54   11 
3  in       57  38  70  76 

3'a     in        71   76  89  70 
4  in       85  02  106  28 

4ii     in        96  52  121  29 
5  in      112   50  141  34 

6  in      145  90  183  36 

7  in      190   40  238   00 

S    L    in      200  00  250  00 

S         in   230  40  288   00 

9  in   276   00  345  00 

10  L   in   256  00  320  00 

10         in      329   60  412  00 

Prices — Ontario,    Quebec  and 
Maritime    Provinces. 

WROUGHT   NIPPLES. 

4"   and   under,    459't. 
4ij"  and   larger,    40'c. 
4"  and  under,  running  thread, 

25%. 

Standard  couplings,  4"  and  under, 35%. 

414"  and  larger.  15%. 

OLD   MATERIAL. 

Dealers'  Buying  Prices. 
Montreal 

Copper,    light      $21   00 
Copper,    crucible    ...    24   00 
Copper,   heavy        24  00 
Copper  wire       24  00 
No,    1   machine  com- 

position        20  00 
New    brass    turnings   16  00 
No.  1  brass  turnings  14  00 
Light   brass         10  50 
Medium    brass         16  00 
Heavy    brass         18  00 
Heavy   melting   steel  20  00 
Steel    turnings     ....      9  00 
Shell  turnings         12  00 
Boiler    plate         15  00 
Axles,    wrought    iron   25   00 
Rails         19  00 
No.    1    machine   cast 

iron        26  00 
Malleable    scrap    ...   20  00 
Pipe,    wrought    ....    17  00 
Car    wheels,    iron.... $25  00 
Steel   axles        30  00 
Mach.    shop    turnings     8  50 
Cast    borings          8  50 
Stove    plate         19  00 
Scrap    zinc          8  00 
Heavy   lead         11   00 
Tea    lead          7  00 
Aluminum           35   00 

BOLT.S.     NUTS     AND     SCREWS. I'er  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    10 
.Mnchine      bolts,      7-16      and 

over          net 
Machine   bolts,    %    and    less..      10 
Blank    holts           net 
Bolt  ends        net 
Elevator   bolts      50   and    5 

Mc-ichine  screws,   fl.  and   rd. 
hd.,    Bleel           27V2 

Machine   screws,    0.    and    fli. 
hd.,    steel           10 

Machine   screws,   fl.   and    rd. 
hd..  brass       add  20 

Machine   screTS,   o.   and    fil. 
hd.,  brass     add  0^ 

Nuts,  square  blank      add  $1   50 
Nuts,    square,    tapped   add     1  75 
Nuts,  hex.  blank   add     1  75 
Nuts,   hex.    tapped   add     2  00 
Copjier     rivets     and   burrs, 

list   plus          ,10 
Burrs   only   list    plus          5(> 
Iron  rivets  and  burrs           17'/; 
Boiler     rivets,     base     %-in. 

and    larger       '..$7  10 Structural    rivets,    as    above.   7  00 

Wood   screws,   flat,   bright..      .72i;4 

Toronto 

$22 00 
27 

00 

2C 

50 

26 50 

22 00 

1!> 

00 
16 00 
10 50 
16 00 
18 00 

17 

00 
8 

00 

12 

00 

10 

50 

24 00 

18 

00 

25 00 

20 

00 

9 00 

$25 

00 
30 

00 

8 50 
8 50 

19 

00 

9 

50 

10 75 
7 

no 

35 

00 

Wood      screws.     0.     &      R., 

bright      G71/2 
Wood  screws,  flat,  brass..  .371* 
Wood     screws,     O.     &     R., 

brass      321,4 
Wood   screws,   fl»t,   bronze.      .27V2 
Wood      screws,      O.      &      R, 

bronze      25 

MILLED    PRODUCTS. 

Per  cent. 
Set  screws          35 
Sq.  &  Hex.  Head  Cap  Screws  30 
Rd.  &  Fil  Head  Cap  Screws  10 
Flat  %  But.  Hd.  Cap  Screws 

pins          10 
Fin.    &    Seml-fln,    nuts    up    to 

1    in       35 
Fin.   and   seml-fln.   nuts,  over 

1  In.,   up  to  1%   In       30 
Fin.    and   semi-fin.   nuts,   over 

1^    In.,    up    to    2    in       10 
Studs           20 
Taper  pins          40 
Coupling  bolts,   plus          10 
Planer    head     bolts,    without 

fillet,   list  plus         10 
Planer       head       holts.       with 

fillet,   list  plus  10  and          10 
Planer    head    bolt    nuts,    same    as 
Hni?hed  nats. 

Planer   bolt   washers      net 
Hollow  set  screws. .  .list  plus     20 
Collar  screws      list  plus   30,  10 
Thumb    screws          20 
Thumb    nuts          63 
Patch    bolts         add    40,    10 
Cold     pressed     nuts     to     H4 

In   .Tdd    $4.50 
Cold    pressed    nuts    over    ly^ 

in   add   $7.00 

BILLETS. 

Per  gross  ton 
Bessemer  billets      $100  00 
Open-hearth   billets         100  00 
O.H.    sheet  bars         105  00 
Forging    billets         125  00 
Wire   rods          95  00 

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. , . .  6  50 

Spikes,    V4    and   6-16    in    7  00 

MISCELLANEOUS, 

Solder,  strictly       0  38 

Solder,  guaranteed       0  41 

Babbitt  metals      16   to   65 

Soldering   coppers,    lb       0  53 

Lend  wool,  per  lb    0  15 

Putty.    100-lb.    drum           4  35 

White   lead,   pure,    cwt      19  00 

Red   dry   lead,  lOO-lb.   kegs, 
per   cwt      15  45 

Glue.   English         0  38 

Tarred  slaters'  paper,  roll  0  9,1 

Gosoline,   per  gal.,   hulk...  0  3I14 
Benzine,   per  gnl.,   hulk    0  .30Vo 

Pure       turpentine,       single 
bbls.,   gal   0  621^. 

Linseed     oil,      raw,     single, 
bbls       1  27 

Linseed    oil,    boiled,    single 
bbls       1  30 

Plaster  of  Paris,  per  bhi..  2  50 

Sandpaper,   B.   &   A.    ..list  plus     20 

Emery    Cloth      list  plus     38  1-3 

Bornx.    cyrstal            15 

Sal    Soda           0  03% 

Sulphur,    rolls          0  05 

Sulphur,   commercial           0  04^/^ 

Rosin    "D."    per    lb        0  03 

Rosin    "G."    per.  lb       0  03% 
Bora.t  crystal  and  granular  0  15 

Wood  alcohol,  per  gallon..  2  15 

Whiting,  plain,  per  100  lbs,     2  20 

ROPE    AND    PACKINGS 

Plumbers'   oakum,    per   lb   09 
Packing,    square    braided      34 
Packing,    No.    1    Italian   40 
Packing,   No.   2   Italian   32 
Pure  Manila  rope      37 
British    Manila    Rope      31 
New   Zealand   Hemp   31 
Transmission    rope,    Manila   43 
Drilling    cables,    Manila      39 

Cotton    Rope,    l/4-in.    and    up...      .47 

POLISHED    DRILL    ROD. 

Discount   off   list,   Montreal 

and  Toronto          25% 

CARBON    DRILLS   AND 
REAMERS. 

Per  Cent. 

S.S.  drills,  wire  sizes  up  to  52  40 

S,S,  drills,  wire  sizes.   No.  53 

to   80       25 
Standard    drills    to    1%    in...  40 
Standard   drills,  over  1%  In.,  15 
3-fluted  drills,  plus     10 
Jobbers'  and  letter  sizes    40 
Bit  stock       40 
Ratchet  drills      15 
S.S.  drills  for  wood      40 
Wood    boring   brace   drills   ...  25 
Electricians'   bits      30 
Sockets       40 
Sleeves       40 

Taper    pin    reamers       20 
Drills   and   countersinks    .... 

list    plus  30 

Bridge  reamers     45 
Centre    reamers       10 
Chucking    reamers       10 
Hand   reamers       15 

COLD    ROLLED    SHAFTING. 

At   mill        list  plus  40% 
.\t    warehouse     list  plus  50% 

Discounts    off    new    list.       Ware- 
house   price   at    Montreal   and Toronto. 

IRON    PIPE    FITTINGS. 

Canadian  malleable.  A,  add 

7%'7<!  ;  B  and  C,  10%  ;  cast  iron, 

35%;  standard  bushings,  50%; 

headers,  60;  flanged  unions,  40: 
malleable  bushings,  50;  nipples. 

55;    malleable   lipped    unions,   50. 

SHEETS, 
Montreal 

Sheets,  black.  No.  2S.$11  00 
Sheets,  black.  No.  10.  11  60 
Canada     plates,     dull. 

52    sheets         11  00 
Canada       plates,       all 

bright         12  50 
Apollo  brand,  10%  oz. 

galvanized         12  25 

Queen's    Head,    28    B, 
W.G         11  75 

Fleur-de-LIs,  28  B.W. 
G     11  75 

Gorbal's  Best,  No.  28  12  00 
Colborne    Crown,    No. 

28         11  25 
Premier,  No.  28  U.S.  13  76 
Premier,  10%  oz.  .  .  .  13  86 
Zinc    sheets         20  00 

PROOF  COIL  CH.-.IN. 
B 

V4   in   $12  00- 6-16    in      11  50 

%    in      11   15 
7-16    in      10  90 

%   in      10  70 
9-16    in      10  70 

%   in   7      10  50 

%    in     10  40 

@    in,  V   ....%.    10  25 

1    inch    ...i1,.'..uE.'.S..?»;xl      10  10 
Ettra  rfor-B.B.  Chain..-.        1   20 

Extra  for  B.B.B.  Chain       1  SO  • 

Toronto 

$11 00 

11 50 

11 

00 

12 

50 

12 

09 

10 76 

10 75 

10 

26 

10 

00- 

11 

70 

12 

00' 

20 00 
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ELECTRIC    WELD    COIL 
CHAIN   B.B. 

hk    in     Hn  :>u 
3-16  in      11  7u 
Vi,    In       f,  41, 
o-l(i  In       7  111 
%    in       (i  a:. 

7-16  in       6  35 
%  In       6  3o 
%  in       (j  36 
%    in       tj  35 

TrirfN    Iter    100    lbs. 

I'lLES    ANU    rasps. 
rer  Cent. 

Great    Western,    American    ...   50 
Kearney  &  Foot.  Arcade     50 
J.   Barton   Smith.   Eagle     50 
McClellanJ.    Globe         50 
Wiiitman    &    Barnes        50 
Black    Diamond        40 
Delta  Files        3714 
Nicholson         40 
Globe         50 
Vulcan         50 
Disston        50 

COAL  AND  COKB. 

Solvay   Foundry    Coke      $10  90 
Coniielsville    Foundry    Coke. 
Steam    Lump  Coal          8  50 
Best  Slack         8  05 

Net    ton    f.o.li.    Toronto 

1 

1% 
1% 

214 
3 

SVo 
4 

BOILER   TUBES. 

Seam- Size,  less 
in   $33  00 
in   36  00 
in   38  00 
in     38  00 
in     45  00 
in     48  00 
in     50  00 
in      58  00 

Lap- welded 

32  00 
32  00 
33  00 
35  00 
38  00 
45  00 
53  00 

65  00 
67   00 

Prices  per  100  feet,  Montreal 
and  Toronto. 

OILS     AND     COMPOUNDS. 

Castor  oil,  per  lb     40 
Koyallte.  per  gal.,  bulk   16 
Pal.icine       19 
Machine  oil,  per  gal    26% 

in   
in     70  00 
in     82  00 

Black  oil,   per  gal    13 
Cylinder  oil,   Capital      ioMj 
Cylinder  oil,  Acme     3Gya 
srandiird  cutting  cuiiipound, 

per    lb   0  06 
Lard   oil,    per   gal   2  50 
I  nioB     thread     cutting     oil 
antiseptic        88 

•Vcme    cutting    oil.    antisep- 
tic      3714 

Imperial    quenching    oil    ....  3I)i4 
Petroleum    fuel    oil       11 

BELTING— NO.    1    OAK 

TANNED. 
Extra     heavy,     single     and 

double      'M-57c 
Standard       40% 

Cut    leather   lacing,    No.l...  1  .V) 
Leather  in  sides    1  35 

TAPES. 

Chesterman    Metallic,   50   ft..?2  00 
Lufkin   .Metallic,  603,  50  tt..  2  00 
Admiral  Steel  Tape,  50  ft...  2  7o 
Admiral  Steel  Tape,  100  ft..  4  45 
Major  Jun.  Steel  Tape,  50  ft.  3  50 
Rival  Steel  Tape,  50  ft    2  75 
Rival   Steel  Tape,   100  ft    4  45 
Reliable  Jun.  Steel  Tape,  50 

tt    3  50 

WASTE. 

White         C»nt8  per  lb. 
XXX    Extra       20 
Peerless       20 
Urand       19 
Superior       19 
X    L   C   R       IS 
Atlas       IS 

X  Empire       IS 
Ideal       17 

X    press       16 

COLORED. 

Lion        HVa 
Standard       13 
No.    1       13 

Popular      11)4 
Keen       10% 

WOOL  PACKING. 

Arrow       25 
.\xle       20 
Anvil        15 
Anchor        11 

WASHED    WIPERS. 

Select    White       12 
Mixed    colored       10 
Uark   colored       Oa 

This   list    subject    to   trade  dis- 
count   for    quantity. 

RIBBER    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.   %  to  2  in     55  OO    53  00 
Copper  wire,  list  plus  10. 
Plain    siieets,    14   oz.. 

14x2,S  in.,   14x60  in.  55  00     53  50 
Copper  sheet,   tinned, 

14x60,  14  oz.       60  00     54  25 

Copper  sheet,  plan- 
ished,   14x60    base.  64  00    60  00 

Braziers*,    in    sheets. 
6x4    base       55  00    52  OO 

BR.^SS. 

Brass  rods,  base  14  in  to  1 
in    rd       0  55 

Brass  sheets,  S  in.  wide,  20 
oz       0  60 

Brass    tubing,    seamless....     0  57 
Copper  tubing,   seamless...     0  58 

PLATING    SUPPLIES. 

Polishing    wheels,    felt.                 3  00 

Polishing  wheels,  bull- 
neck                      1  75 

Emery  in  kegs,  Ameri- 
can       06 

Pumice,    ground       05 

Emery    glue        15  to  20 
Tripoli    composition...  04  to  06 
Crocus    composition...  07  to  08 
Emery    composition....  08  to  09 

Rouge,    silver       35  to      50 

Rouge,   powder   ...    30  to      35 
Prices   Per   Lb. 

LEAD   SHEETS. 

Montreal  Tnritnto 

Sheets.  3  lbs.  sq.  ft.. $18  00  $18  01) 
Sheets,    3Vi    lbs.   sii. 

ft      18  00        18  00 

Sheets,    4    to    6    lbs. 
sq.  ft     17  60       17  50 

Cut  sheets,  %q  per  lb.  extra. 

Cut  sheets  to  size.  Ic  fyer  lb 
extra. 

PLATING    CHE.MICALS. 

Acid,  horaclc      $  .15 
Acid,    hydrochloric      05 
Acid,    hydrofluoric      14^ 
Acid,    nitric      10 
Acid,    sulphuric      06 
Ammonia,    aqua      08 
Ammonium  carbonate   15 
Ammonium    chloride      11 
Ammonium  hydrosulphuret     .40 
.Vnimonium    sulphate      07 
Arsenic,    white      12 

Copper,   carbonate,   anhy..      .35 
Copper,   sulphate      17 
Cobalt  sulphate     70 
Iron    perchloride      20 
Lead    acetate      18 

Nickel       ammonium       sul- 
phate     12 

Nickel   carbonate      36 
Nickel    sulphate      15 
Potassium   carbonate   7B 

Potassium    sulphide    (sub- 
stitute)      20 

Silver   chloride    (per   oz.)..     .65 
Silver  nitrate   (per  oz.)...     .55 
Sodium    bisulphite      10 
Sodium  carbonate  crystals     .to 

Sodium    cyanide,    127-130%     .41 
Sodium    hydrate      04 
Sodium    hyposulphite,    per 

100    lbs   5.00 
Sodium    phosphate      14 
Tin    chloride      60 
Zinc   chloride      BO 
Zinc    sulphate      09 

Prices   Per   Lb.  Unless  Otherwise 

Stated, 

The    General    Market   Condition   and   Tendency 
THE  MA RKETS  A  T  A  GLA NCE 

■pv  EVELOPMENTS  at  Washington  have  in  many  respect.*  an 
'-'^  important  lieaiing  on  the  .^itnation  in  Canada,  and  the  actions 
of  the  American  Government  are  liein.e;  followed  elosely  locally 
on  this  account.  The  steel  market  is  quiet  and  Imying  has  fallen 
off  pending  a  definite  announcement  in  regard  to  prices.  There 
is  also  considerable  uncertainty  as  to  the  amount  of  steel  available 
for  private  consumers  after  Government  needs  have  been  provided 
f(ir.  This  uncertainty  and  high  prices  are  restricting  busine-^s  and 
the  market  will  be  un.«ettled  until  the  situation  clears  up.  It  is 
freely  ])redicted  that  steel  price.s  have  about  reached  the  top,  but 
this  depends  largely  on  the  action  of  the  American  Government  in 
its  intlnence  on  the  steel  trade.  The  pig-iron  market  is  marking 
time  pending  developments  at  Washington  and  the  demand  has 
fallen  off  in  view  of  the  po.ssibility  of  lower  prices.  The  local 
situation  is  unchanged  and  prices  are  still  withdrawn.  The  scrap 
market  continues  weak  with  a  tendency  to  lower  prices,  although 
in  tlie  meantime  quotations  are  unchanged.  Non-ferrous  metals 
are  weaker  and  prices  have  declined  throughout  the  li.st.  Con- 
.sumers  are  keeping  out  of  the  market  in  anticipation  of  lower 
prices  following  action  by  the  American  Government  in  this 
direction.  For  tJiis  reason  the  markets  are  unsettled  and  the  out- 

look is  uncertain.  The  machine  tool  market  is  quiet  with  no  fea- 
ture of  outstanding  importance. 

Montreal,  Que.,  July  23,  1917.— While 
the  adjustment  period  is  in  progress  in 
the  United  States  the  markets  maintain 

a  pronounced  condition  of  unsettlement, 
which  has  not  been  confined  to  America 

alone  but  has  also  effected  general  con- 
ditions here  in   Canada.     Industrial  con- 

ditions to-day  are  dependent  largely  on 
the  attitude  to  be  taken  by  the  Ameri- 

can Government  concerning  the  prices 
to  be  paid  for  its  war  material  require- 

ments. No  definite  decision  has  as  yet 
been  arrived  at  and  meantime  the  trad- 

ing is  more  or  less  of  a  hand-to-mouth 

nature,  buyers  being  reluctant  to  place 
coritracts  until  a  final  understanding  has 
been  reached. 

Pig  Iron 
The  week's  market  in  pig  iron  has 

been  very  quiet,  no  doubt  affected  by 
the  developments  across  the  line  and  the 
attitude  of  the  American  Government  in 

the  proposed  regulation  of  prices  on  all 
war  commodities,  either  of  a  direct  or  in- 

direct nature.  In  view  of  early  possibil- 
ities, the  market  has  not  been  active, 

which  in  comparison  with  the  recent  ex- 
citement may  foreshadow  a  stationary, 

if  not  a  declining  condition.  The  quota- 
tion on  Pittsburgh  basic  has  declined  $1 

on  the  week,  the  price  being  now  $.54.9.5 
per  ton.  Bessemer  is  also  50  cents  a  ton 
lower,  being  quoted  at  $57.9.5.  Low 
phosphorus  f.o.b.  Lebanon  is  now  quoted 
a*"  $85,  or  five  dollars  below  last  week. 
Canadian  conditions  are  unchanged  with 
producers  still  out  of  the  market. 

Steel 
The  warm  weather  is  affecting  the  pro- 

duction of  steel  to  some  extent  and  cur- 
tailment is  more  pronounced  through 

strikes  and  labor  shortage.  With  the 
selective  draft  system  being  put  into 
force  in  the  States,  it  is  expected  that 
some  readjustment  will  be  necessary  to 
maintain  the  present  industrial  strength 
of  the  country.  The  announcement  that 
the  American  Government  will  pay  a 

price  decided  on  by  the  Trade  Commis- 
sion, after  a  thorough  investigation  into 
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the  cost  of  production,  has  placed  the 

market  in  a  'somewhat  better  position, 
but  owing  to  the  inability  of  producers 
to  meet  the  requirements  for  prompt 
delivery.the  situation  continues  very  quiet 
as  consumers  are  not  over  anxious  to 
place  orders  for  far  future  delivery.  The 
fact  also  that  the  finding  of  the  Com- 

mission may  be  on  a  much  lower  basis 
than  that  prevailing  at  the  present  offers 
some  possibility  that  the  cost  to  domes- 

tic consumers  may  be  more  on  a  par 
with  what  the  Government  will  have  to 

pay. 
Owing  to  the  abnormal  demand  for  all 

kinds  of  steel,  the  price  for  domestic  con- 
sumption  may   not    be     affected     unless 

specially   stipulated    in    the   forthcoming 
regulations.     One  prospect  however  ap- 

pears,   that    further    advances    may    be 
curbed   by   the    attitude    of   the    Govern- 

ment, as  the   possibility  of  lower  prices 
being  announced  may  have  the  effect  of 
restricting  a  climb  to  still  higher  levels. 
The    condition    of   the    steel    market   for 
some    time    to    come    will    however,    not 
provide    any    considerable    relief    to    the 
users   of   steel,   with   the   exception   that 
they  may  be   able   to  place   orders   at   a 
fixed  price  for  delivery  at  mill   conven- 

ience.     The    general    market    is    on    the 
same    level    as    the    previous    week    and 
few    changes    are    reported.      American 
regulations  will  not  directly  effect  Can- 

adian  producers,  but   owing  to  the  fact 
that  many  consumers  are  dependent   on 
the  States  for  their  supplies,  trade  here 
are    particularly    interested    in    develop- 

ments across  the  line.     The  quiet  under- 
tone is  reflected  in  the  entire  absence  of 

price    advances;   in   fact,   the    quotations 
on  rolling  billets,  Philadelphia,  has   de- 

clined   $.5   per  ton,   the   price   this   week 
being  $105  per  ton.     The  coke  situation 
is  also  easier,  spot  furnace  having  declin- 

ed $2  during  the  week,  the  auotation  be- 
ing now  $12  per  ton.     The  Canadian  sit- 

uation   is    practically   unchanged,    prices 
remaining  firm   with   delivery  not  much 
improved.     The   past   few   days   of  verv 
warm    weather   has    somewhat   curtailed 
production  in  raw  and  finished  material. 

Metals 
The  metal  market  is  still  influenced  by 

the   situation  in   the   States,  as   pending 
developments  tend  to  maintain  consider- 

able uncertainty  as  to  early  future  condi- 
tions.   This  nervousness  has  been  reflect- 

ed throughout  the  general  market  in  the 
weakness  that  has  been  evident  in  nearly 
all  the  metals.     The  Canadian   situation 
is  not  so  affected  by  American  conditions, 
but  the  local  markets  must  nevertheless 
experience  some  of  the  reactions  of  the 
basic    market.      Copper    is    ouieter    and 
weaker.     Tin   is   comparatively  firm  but 
with  an  easier  tendency.     Spelter  is  in- 

active and  weaker.     Lead  is  declining  on 
poor  demand.    Antimony  is  weaker  on  an 
inactive  market. 

Copper. — Despite  the  fact  that  the 
American  Government  have  virtually 
come  to  an  agreement  regarding  the 

price  to  be  paid  for  their  copper  require- 
ments based  on  the  findim:  of  the  Trade 

Commission,  domestic  consumers  are 
still  in  the  dark  as  to  their  position  with 
the  producers,  as  there  is  apparently  no 

definite  understanding  as  to  the  price  to 

be  paid  outside  of  Government  require- 
ments. The  tone  of  the  market  however, 

would  seem  to  indicate  that  a  settlement 
price  would  be  made  on  a  much  lower 
basis  than  that  at  present  prevailing. 
What  market  there  is  seems  to  be  made 

by  the  presence  of  resale  metal,  as  in- 
quiries for  metal  have  not  been  followed 

by  the  placing  of  orders,  and  the  sit- 
uation is  therefore  very  quiet.  New 

York  quotations  on  lake  have  declined 
one  cent  on  the  week,  and  electro  and 

castings  are  2%  cents  lower;  the  res- 
pective prices  being  29  cents,  27%  cents 

and  26%   cents  ner  pound. 
The  market  here  is  active  but  prices 

have  followed  the  trend  of  the  American 
market.  Lake  and  electro  are  quoted 
at  35  cents,  and  castings  at  34  cents  per 
pound,  a  decline  in  each  case  of  one  cent 

per  pound. 
Tin. — The  situation  in  this  metal  con- 

tinues firm  although  an  undertone  of 
weakness  has  followed  a  week  of  light 

activity.  Spot  supply  is  none  too  plenti- 
ful but  early  arrivals  are  expected  and 

fu*^ure  positions  are  easier.  New  York 
has  been  a  little  unsettled  but  the  pres- 

CANADIAN    GOVERNMENT 

PURCHASING  COMMISSION 

The  following  gentlemen  consti- 
tute the  Commission  appointed  to 

make  all  purchases  under  the  Do- 
minion $100,000,000  war  appropri- 

ation:— George  F.  Gait,  Winnipeg; 
Hormidas  Laporte,  Montreal;  A. 
E.  Kemp,  Toronto.  Thomas  Hil- 
liard  is  secretary,  and  the  Commis- 

sion headquarters  are  at  Ottawa. 

ent  quotation  of  62%  cents  shows  an 
advance  on  the  week  of  %  cent  per 
pound.  The  market  here  is  fairly  active 
with  prices  unchanged  at  62  cents  per 

pound. Spelter. — Consumers  are  very  reluc- 
tant about  filling  their  requirements  and 

what  market  exists  is  being  made  by  the 

dealers  who  are  apparently  stocking-  up 
a  few  supplies,  influenced  by  the  com- 

paratively low  price  level  urevailing.  The 
uncertainty  as  to  what  the  attitude  of 
the  American  Government  will  ultimate- 

ly be  regarding  the  regulated  prices  of 
this  metal,  has  resulted  in  a  very  dull 
market,  which  is  likely  to  continue  until 
a  definite  announcement  has  been  made. 
Owing  to  the  total  absence  of  consumer 
buying,  the  New  York  market  this  week 
is  %  cent  lower,  the  quotation  being,  8% 
cents  per  pound.  The  local  market  is 
quiet  but  dealers  continue  to  quote  11 
cents  per  pound. 

Lead. — Producers  continue  to  make 
concessions  on  future  positions,  but  very 
few  buyers  are  in  the  market.  The  sit- 

uation is  marked  by  pronounced  inac- 
tvity  and  prices  are  still  declining.  New 
York  reports  a  further  decline  of  %  cent 
on   independent  quotations,  the   nominal 

price  being  10%  cents  per  pound.  The 
"trust"  prices  is  firm  at  11  cents  per 
pound.  The  local  market  is  steady  on  a 
decline  of  %  cents,  the  current  quotation 
being  13  cents  per  pound. 

Antimony. — This  metal  is  dull  on  poor 
demand,  the  market  being  very  dull  with 

prices  going  lower.  New  York  is  quot- 
ing the  nominal  figure  of  15  cents,  a  de- 

cline of  one  cent  on  the  week.  Local 
antimony  has  a  weak  undertone  but  pres- 

ent prices  are  unchanged  at  20  cents  per 

pound. 
Aluminum. — The  market  in  aluminum 

is  steady  with  prices  firm  but  having  a 
slight  undertone  of  weakness;  the  nom- 

inal quotation  in  New  York  having  de- 
clined approximately  2  cents  per  pound. 

Dealers  here  are  quoting  last  week's 
price  of  70  cents  per  pound. 

Machine  Tools  and  Supplies 

Canadian  machine  tool  activity  is  con- 
fined to  a  normal  business  in  genera!  en- 

gineering equipment,  with  a  few  small 
orders  for  munitions  machinery.  Much 
of  the  present  activity  is  for  machinery 
required  to  meet  the  demands  of  the 
ship  building  trade,  as  many  shops,  both 
large  and  small,  are  more  or  less  engag- 

ed in  this  expanding  industry.  Owing  to 
a  diversity  of  conditions,  the  cost  of  all 
classes  of  machinery  continues  to  be  the 
most  important  factor  in  the  securing  of 
equipment.  Conditions  in  the  States 
have  made  it  increasingly  difficult  to  ob- 

tain machine  tools  from  that  source  and 
Canadian  machine  tool  plants  are  auite 
busy  endeavoring  to  meet  the  immediate 
needs.  Recent  developments  have  de- 

creased the  quantity  of  second  hand  ma- 
chinery on  the  market.  Supplies  of  all 

kinds  are  still  in  heavy  demand,  with 

prices  firm  or  higher. 

Scrap 

The  market  in  old  materials,  more 

especially  that  of  metals,  is  suffering 
from  inactivity,  and  prices  are  conse- 

quently declining.  Added  to  this  is  the 
prolonged  period  of  uncertainty  that  has 
accompanied  the  developments  in  Ameri- 

can political  circles  in  connection  with 
the  contemplated  price  regulation  of  war 
and  kindred  materials.  Pending  an  an- 

nouncement by  the  authorities,  the  New- York  market  has  shown  a  tendency  to 
weaken  and  quotations  have  generally 
declined.  The  local  market  is  easier  on 
metals,  but  iron  and  steel  scrap  continues 
firm.  Heavy  coppers  and  old  brass  are 
one  cent  lower  than  last  week;  also  ma- 

chine compositions.  Old  lead  has  de- 
clined %  cent  during  the  week. 

Toronto,  Ont.,  July  24. — The  industrial 
situation  continues  satisfactory  in  re- 

gard to  the  volume  of  business,  and  the 
trade  returns  pre  exceptionallv  gratifv- 
in?  in  spite  of  the  various  handicaps, 
such  as  shortages  of  labor,  raw  materials 
and  coal.  Unfortunately  there  is  little 

prospect  of  any  real  relief  owing  to  pre- 
vailing conditions',  and  the  industrial 

situation  will  continue  to  be  adversely 
affected.  Manufacturers  using  iron  or 
steel  are  in  a  diflicult  position  owing  to 
the  increasingly  heavy  demand  for  these 
materi.Tls   for  munitions   and  other    war 



July  26,  1917. CANADIAN    MACHINERY 107 

purposes.  Steel  prices  are  very  high 
and  deliveries  more  backward  than  ever, 
while,  in  addition,  the  shortage  is  caus- 

ing considerable  inconvenience  and  re- 
stricting production. 

Steel 

The  situation  in  the  steel  trade  has  not 
improved,  and  there  is  a  marked  absence 
of  activity  in  the  market.  The  uncertain 
outlook  in  regard  to  prices  is  restricting 
business,  while  the  usual  summer  dull- 

ness is  also  affecting  the  situation.  The 
steel  mills  in  Canada  are  not  affected  by 
the  unsettled  situation,  but  the  output 
will  be  somewhat  curtailed  during  the 
hot  weather,  which  will  tend  to  further 
decrease  the  available  supplies  of  steel 
for  private  consumers.  The  increase  in 
tonnage  of  steel  required  for  war  pur- 

poses is  making  it  more  difficult  for  the 
mills  to  promise  deliveries  to  their  re- 

gular consumers,  and  because  of  this  un- 
certainty there  has  been  a  considerable 

falling  off  in  buying.  The  prevailing 
high  prices  of  steel  are  also  curtailing- 
business,  as  manufacturing  costs  are  get- 

ting almost  prohibitive  for  many  lines. 
Definite  action  by  the  American  Govern- 

ment in  regard  to  the  fixing  of  prices  on 
steel  products  is  awaited  with  interest 
and  some  anxiety,  as  it  is  not  known 
what  effect  the  Government's  decision 
will  have  on  the  market.  No  further 
statement  has  been  given  out,  and  it  does 
not  appear  probable  that  there  will  be 
any  important  developments  for  some 
time.  In  the  meantime  the  market  is 
very  dull,  with  consumers  holding  off, 
pending  developments.  The  opinion  is 
held  by  many  in  the  trade  that  prices 
have  about  reached  the  top,  and  that  ad- 

justments in  a  downward  direction  are 
probable.  Whether  this  contingency  will 
materialize  or  not  depends  to  a  large  ex- 

tent upon  the  action  of  the  American 
Government  as  regards  the  extent  of  its 
ability  to  control  prices,  more  especially 
to  private  consumers.  There  have  been 
no  price  changes  this  week. 
The  situation  in  sheets  is  getting 

tighter  in  the  primary  market,  as  Gov- 
ernment requirements  of  sheets  are 

steadily  increasing,  and  shipments  to 
private  consumers  are  reduced  propor- 

tionately. Several  of  the  larger  sheet 
mills  have  been  practically  out  of  the 
market  for  several  months  as  active  sel- 

lers. Prices  continue  practically  nominal 
and  are  unchanged. 

The  steel  market  in  the  United  States 

is  dull  and  comparatively  little  new  busi- 
ness is  being  placed  pending  the  final  ac- 
tion of  the  American  Government  in  fix- 
ing prices.  If  the  Government  has  the 

power  and  thinks  that  it  is  feasible  and 
desirable  to  fix  prices  of  steel  products 

sold  direct  to  private  consumei-s,  there 
would  likely  be  a  general  downward  re- 

adjustment of  prices.  On  the  other  hand, 
if  the  Government  decides  not  to  inter- 

fere in  this  direction,  prices  may  con- 
tinue to  advance,  althoueh  perhaps  not 

so  rapidly  as  has  been  the  case  in  re- cent months. 

Pig  Iron 
The  market  is  dull  for  much  the  same 

reason  as  that  of  the  steel  situation.  It 

is  not  likely  that  there  will  be  much  ac- 

tivity until  the  American  Government 
has  reached  a  decision  in  regard  to  prices 
for  iron,  and  until  the  Government  policy 
as  to  private  transactions  in  iron  is  de- 

finitely made  known.  The  local  situation 
is  unchanged. 

Scrap 

There  is  no  change  in  the  situation  in 
the  market  for  old  materials.  The  mar- 

ket is  stagnant  and  prices  have  a  weak 
tendency  for  all  metals  except  heavy 
melting  steel  and  machinery  cast  iron, 
which  are  holding  firm.  Consumers  are 
practically  out  of  the  market,  and  are 
not  showing  any  interest. 

Machine  Tools 

Seasonal  quietness  prevails  in  the  ma- 
chine tool  trade,  but  the  situation  in  re- 
gard to  prices  and  deliveries  shows  no 

improvement.  The  increased  activity  in 
the  machine  tool  market  m  the  United 
States  is  affecting  the  local  situation 
more  than  ever,  and  deliveries  are  get- 

ting more  backward.  Prices  of  machine 
tools   are   advancing   on   account   of   the 

MARKET     LETTER     DEVELOP- 
MENT 

The  attention  of  metal  working 
plant  executives  is  directed  to  the 
enlargement  of  the  scope  and  use- 

fulness of  our  Market  Letter  De- 
partment. In  New  York  and  Pitts- 

burgh, expert  correspondents  have 
been  engaged,  and  are  already 
furnishing  each  week  concise  re- 

ports of  production  activities,  price 
movements,  etc.,  within  the  terri- 

tory served  by  each  of  these  im- 
portant centres.  During  the  next 

few  weeks,  further  additions  will 
be  made  to  the  number  of  our 

LTnited  States  correspondents,  em- 
bracing other  industrial  centres, 

and  enlarging  thereby  the  scope 
of  the  meantime  service  being  ren- 
dered. 

high  cost  of  all  raw  materials.  There  is 
a  fair  demand  for  aeroplane  making 
equipment,  while  some  inquiries  have 
been  received  recently  by  local  mach- 

inery houses  for  motor  car  building  tools. 
Tenders  are  being  called  by  the  Military 
Hospitals  Commission  for  machine  tools 
for  the  Hart  House,  Toronto,  for  a  work- 

shop for  returned  soldiers,  which  is  being 
established. 

Supplies 
Prices  of  machine  shop  supplies  con- 

tinue very  firm,  and  dealers  report  con- 
siderable difficulty  in  obtaining  a  number 

of  lines.  Ball  pein  machinists'  hammers 
have  advanced,  the  new  prices  being  as 
follows: — 6-oz.,  8-oz.,  and  12-oz.  are 
$7.6.5  per  dozen;  1-lb..  $8  per  dozen:  1%.- 
Ib.,  $8.40  dozen;  iy2-lb.,  $9  per  dozen; 
1%-lb.,  $10  dozen;  2-lb.,  $10.60  do^en; 
2%-lb.,  $12  dozen.  An  advance  of  ap- 

proximately 10  per  cent,  has  been  made 
on  American  coil  chain,  while  Challenge 
and  carborundum  grinders  have  also  ad- 

vanced.    An   advance    of   approximately 

10  per  cent,  has  been  made  in  vises  of 

various  descriptions,  such  as  machinists', 
parallel,  pipe  and  blacksmiths'.  Copper- 

ed'oilers  have  been  advanced  a  similar 
amount,  namely,  10  per  cent.  Higher 
prices  in  these  lines  is  due  largely  to  the 
condition  in  the  steel  and  raw  material 
markets.  Steel  and  wood  tackle  blocks 

have  advanced  10  per  cent.,  while  "Dis- 
ston"  hack  saw  blades  are  also  10  per 
cent,  higher. 

Metals 

The  metal  markets  are  in  a  very  un- 
settled condition  in  New  York  on  account 

of  the  fear  that  the  American  Govern- 
ment will  control  prices.  In  the  event  of 

this  happening  there  is  little  doubt  that 
there  would  be  a  general  readjustment 
of  prices  in  a  downward  direction.  This 
condition  is  reflected  locally  and  prices  of 
all  metals  have  declined.  Consumers  are 
buying  hand-to-mouth  meantime,  and  no 
marked  activity  is  expected  until  the 
situation  becomes  more  settled. 

Copper. — In  view,  of  the  possibility  of 
considerably  lower  prices  on  copper,  con- 

sumers are  keeping  out  of  the  market, 
only  covering  for  more  urgent  require- 

ments. It  is  predicted  that  the  Govern- 
ment will  compromise  with  producers  at 

23c  per  lb.  in  fourth  quarter  metal.  The 
consumption  of  copper,  however,  is  par- 

ticularly heavy  and  production  pretty 
well  controlled,  which  will  help  to  sup- 

port the  market.  Copper  has  declined  Ic 
locally,  lake  and  electrolytic  being  quoted 
at  .35c  and  castings  34c  per  pound. 

Tin. — A  decline  in  the  London  market 
has  been  followed  by  lower  prices  locally. 
No  announcement  has  yet  been  made  by 
the  tin  committee  at  Washington.  Tin 
has  declined  2c  locally,  and  is  now  quoted 
at  63c  per  pound. 

Spelter. — The  market  is  dull,  and 
prices  have  declined  a  half  cent.  The 
demand  is  light,  as  buyers  are  keeping 
out  of  the  market  owing  to  the  uncer- 

tainty with  regard  to  the  Government 
price  situation.  Local  quotations,  lie 

per  pound. 
Lead. — The  market  is  still  weaker  and 

prices  have  been  forced  down.  The  out- 
look is  uncertain,  and  the  tendency  is  to- 

ward still  lower  prices.  Lead  has  de- 
clined Ic,  and  is  now  quoted  at  13c  per 

pound. Antimony. — The  market  is  heavy,  with 
stocks  in  excess  of  the  demand,  the  re- 

sult being  that  prices  have  declined  4c, 
making  the  current  quotation  20c  lb. 

Aluminum. — The  market  is  quiet  and 
lack  of  buying  support  has  weakened  it. 
Aluminum  has  declined  Ic,  and  is  quoted 
at  64c  per  pound. 

Sydney,  N.S.,  July  20.— C.  A.  Mag- 
rath,  the  newly  appointed  Fuel  Controll- 

er was  in  Halifax  on  July  13  and  14,  and 
convened  a  meeting  of  the  coal  opera- 

tors of  Nova  Scotia  on  these  dates,  at 
which  every  operating  colliery  was  rep- 

resented. Mr.  Magrath,  before  proceed- 
ing West,  wished  to  satisfy  himself  that 

the  coal  requirements  of  Nova  Scotia 
and  the  Maritime  Provinces,  including 
Newfoundland,  could  be  met  by  Nova 

Scotia's    own    production,    and    on    this 
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point    the    coal    operators    were    able    to 
give  assurances  that  this  could  be  done. 
The   production   of   coal   in   Nova   Scotia 
was  estimated  in  the  memorandum  giv- 

en to  the  Controller  at  almost  six  million 
tons,  or  about  200,000  tons  less  than  last 
year.    As  the  export  to  Montreal  and  St. 
Lawrence   ports   will  not   exceed   200,000 
tons,  compared  with  490,000  tons  in  1916, 
it   is   evident   that   the    quantity    of   coal 
available  for  use  in  the  Maritime  Prov- 

inces  will   be  for  all   practical   purposes 
identical  with  the  quantity  available  last 
year.     The  requirements  of  the  steel  in- 

dustry will   be  about  the   same  as  1916, 
and   the    amount     of    coal     supplied     as 
steamships  bunkers  will  not  greatly  ex- 

ceed that  supplied  last  year. 
Output  Distribution. 

The   enquiries   of   the   Fuel    Controller 
on    this    occasion    were    confined    to    the 
needs   of   the     Maritime     Provinces    and 
Newfoundland,  but  it  will  be  noted  that 
any  assistance  that  can  be  given  to  points 
outside    the    Maritime    Provinces    is    ex- 

tremely  small,  and  even   the  small   ton- 
nage   available    is    destined    almost    ex- 

clusively for  the  use  of  the  railways. 
The  operators  undertook  not  to  in- 

crease the  price  of  coal  beyond  the  cur- 

rent maximum  prices,  namely  $5.00  "per 
ton  for  screened  coal  on  the  mainland, 
and  $4.75  to  $5.00  per  ton  for  screened 
coal  in  Cape  Breton.  Run  mine  coal  is 
fixed  at  $4.75  at  the  mainland  collieries 
and  $4.50  to  $4.75  per  ton  at  the  Cape 
Breton  collieries,  all  prices  being  per  net 
ton  f.o.b.  at  the  pit-mouth.  These  prices 
are  subject  to  the  continuance  of  present 
conditions  of  wages  and  cost  of  ma- 

terial, but  any  change  in  price  necessi- 
tated by  extraordinary  conditions  which 

increase  the  cost  of  mining,  is  first  to  be 
submitted  to  the  Controller.  It  will  be 
seen  that  these  prices  represent  only  a 
moiety  of  the  price  delivered  to  the  con- 

sumer, but  the  question  of  transporta- 
tion costs  is  one  that  is  not  under  the 

control  of  the  coal  operators. 
The  operators  estimated  the  shortage 

of  production  due  to  the  lack  of  men  at 
1,750,000  tons  over  the  calendar  year 
1917,  and  stated  the  output  could  be  re- 

stored to  the  normal  rate  of  production 
provided  men  could  be  obtained — which 
is  of  course  a  sheer  impossibility  so  long 
as  the  war  lasts. 

New  York,  July  23. — The  inharmony 
at  Washington  over  the  shipbuilding  pro- 

gramme has  delayed  for  another  precious 
week  the  placing  of  contracts  to  con- 

struct two  Government  shipyards  and 

400  cargo  boats,  the  country's  need  of 
which  is  most  imperative.  Two  groups 
of  large  financial  interests  are  willing, 
ready  and  eager  to  assist  General  Goe- 
thals,  general  manager  of  the  United 
States  Emergency  Fleet  Corporation,  to 
make  an  immediate  start  to  carry  out 
the  plans  he  has  outlined.  One  of  these 
groups  include  the  American  Interna- 

tional Corporation,  which  is  already 
building  a  large  number  of  wooden  boats 
for  the  Government  in  conjunction  with 
the  American  Bridge  Co.  and  the  Mc- 
Cl'n'ic-Marshall  Construction  Co.  The 
other     conibination     includes     the     Sub- 

marine Boat  Co.,  the  Lackawana  Bridge 
Co.,  the  Worden  &  Allen,  the  Phoenix 
Bridge  Co.,  the  Hay  Foundry  &  Ma- 

chinery Co.,  and  several  independent 
fabricating  shops.  It  is  believed  that 
President  Wilson  will  take  long-delayed 
action  this  week  to  settle  the  controversy 
between  Gen.  Goethals  and  Chairman 
Denman,  of  the  Shipping  Board.  In  the 
meantime,  the  two  large  shipbuilding 
corporations  concerned  have  not  been 
idle,  but  have  placed  additional  large 
contracts  for  cranes,  transmission  ma- 

chinery, power  equipment  and  machine 
tools  that  will  be  needed  eventually. 

Several  other  shipbuilding  interests 
are  actively  in  the  market  for  machinery, 
the  most  important  inquiries  coming 
from  the  Foundation  Co.,  which  has  just 
secured  a  contract  to  build  40  steel  cargo 
boats  for  the  French  Government.  These 
boats  are  expected  to  be  constnacted  at 
the  Newark  yards.  It  will  be  recalled 
that  the  Foundation  Co.  recently  secured 
orders  for  100  ships  from  the  Entente 
Allies,  which  boats  will  probably  be  built 
in  yards  near  Vancouver,  B.C. 
The  Downey  Shipbuilding  Co.,  with  a 

Government  contract  to  build  ten  steel 
ships,  has  made  its  final  payment  of 
$1,300,000  to  secure  the  Millikin  struc- 

tural plant  on  Staten  Island,  and  is  now 
in  the  market  for  cranes  to  be  installed 
at  the  six  ship  ways,  and  for  machine 
tools  to  equip  the  eight  buildings,  which 
are  to  be  erected  at  once. 

others  are  now  actively  in  the  market 
for  shop  equipment.  The  America  Brake 
Shoe  &  Foundry  Co.  has  put  out  a  list 
for  240  machines,  and  an  Ohio  manufac- 

■  turer  is  in  the  market  for  60  machines. 
The  Erie  Forge  Co.  is  buying  tools  for 
making  six-inch  guns.  The  T.  H.  Syming- 

ton Co.  has  just  received  an  additional 
order  from  the  Government,  and  is  buy- 

ing machinery  heavily  in  New  York. 

Equipment  Purchases  Heavy. 

The    Newport    News    Shipbuilding    & 
Drydock  Co.  has  added  $50,000  worth  of 
machine  tools  to  its  recent  heavy  pur- 

chases of  shop  equipment.  The  Globe 
Shipbuilding  Co.  is  rushing  work  on  the 
equipment  of  its  shipyards  at  Superior, 
Wisconsin,  and  expects  to  begin  con- 

struction of  ocean-going  cargo  boats  be- 
fore the  end  of  the  month.  The  United 

States  Navy  Department  continues  to 
place  orders  for  tools  for  its  $4,000,000 

machine  shop  at  the  Norfolk  Navy  Y'ards. 
This  shop  is  designed  to  be  the  largest  in 
America,  with  five  acres  of  floor  space, 
according  to  Admiral  Harris,  chief  of  the 
Bureau  of  Yards  and  Docks.  The  Navy 
Department  is  also  buying  power  equip- 

ment and  transmission  machinery  for  the 
power  house  and  drydock  at  Norfolk. 
The  Government  will  spend  approxi- 

mately $30,000,000  for  the  improvements 
to  the  Norfolk  Navy  Yards. 

The  heavy  sales  made  by  manufac- 
turers of  electric  cranes  are  indicated  in 

the  bids  recently  made  to  the  Navy  De- 
partment on  travelling  cranes  to  be  in- 

stalled in  the  structural  shop  at  the  New- 
York  Navy  Yard;  the  builder's  specified 
deliveries  to  be  made  in  180  to  400  days. 
A  feeling  is  prevalent  in  the  trade  that 
the  oversold  condition  of  the  machinery 
and  machine  tool  manufacturers  will  pre- 

vent the  equipment  of  shipyards  as 
speedily  as  anticipated  by  the  Govern- 

ment, but  it  is  understood  that  the  Navy 
Department  will  not  hesitate  to.  com- 

mandeer  plants   whenever  necessary. 
Manufacturers  of  ordnance,  shrannel 

and  hisrh  explosive  shells  have  received 
additional  orders  from  the  Governmen'^. 
and  have  placed  new  orders  for  too^s.  and 

Pittsburgh,  Pa.,  July  21.— The  stag- 
nation in  the  markets  which  had  develop- 

ed just  ahead  of  our  report  of  a  week  ago 
has  continued  during  the  past  week,  and 
has,  indeed,  been  intensified.  There  has 
been  practically  notihing  done  in  pig 
iron  except  a  few  small  transactions  in 
prompt  deliveries  together  with  a  little 
reselling  by  consumers  at  prices  under 
the  regular  furnace  levels.  For  two  or 
three  weeks  past  there  has  been  noth- 

ing of  importance  done  in  billets  or  sheet 
bars.  All  the  finished  steel  markets  are 
very  quiet  as  regards  actual  transactions. 

Price  Regulation. 

The  cause  commonly  assigned  for  the 
stagnation  in  the  markets  is  the  state- 

ment of  President  Wilson,  published 
throughout  the  country  on  the  morning 
of  July  12,  appealing  to  mine  operators 
and  manufacturers  to  "forego  unusual 
profits,"  and  enunciating  the  doctrine 
that  there  should  be  one  price  for  both 
the  Government  and  private  consumers. 
Taken  in  connection  with  the  knowledge 
that  prices  for  Government  steel  would 
be  fixed  at  a  relatively  low  level,  com- 

pared with  the  recent  market,  it  was  as- 
sumed that  prices  to  the  general  trade 

would,  therefore,  be  at  a  comparatively 
low  level  also. 

While  all  the  surface  indications  are 

that  the  stagnation  is  due  to  the  Presi- 
dent's statement,  it  must  be  admitted 

that  there  were  contributing  causes.  The 
buying  of  finished  steel  products  for  reg- 

ular forward  deliveries,  such  as  the  large 
mills  could  make,  practically  ceased  two 
or  three  months  ago,  sales  of  steel  lately 
having  been  almost  entirely  of  small  lots 
for  delivery  in  from  two  to  five  months, 
such  deliveries  as  some  of  the  smaller 
mills  could  make.  The  buying  of  pig  iron 
had  come  to  be  on  a  reduced  scale.  There 
is  every  reason  to  believe  that  the  buying 
movement  was  rapidly  petering  out,  and 
that  buyers  were  coming  to  the  conclu- 

sion that  they  could  not  stand  the  pace 
and  had  better  wait  developments.  The 
statement  of  the  President  served  to 
crystallize  sentiment. 

Thus  the  situation  was  fully  ripe  for  a 
cessation  in  activity,  particularly  so  as 
the  proverbially  dull  summer  months  had 
been  entered  upon,  and  President  Wil- 

son's appeal  came  at  the  psychological 
moment.  He  is  a  psychologist,  which  has 
made  him  an  astute  politician.  Perhaps 
he  knows  more  about  the  psychology  of 
business  than  he  would  naturally  be  en- 

titled to  know  considering  his  training 
and  experience. 
Mills  and  Furnaces  Booked  Months  Ahead 

The  mills   and  furnaces  are  very  well 
filled  with  business  for  months  to  come, 

(Continued   on   page   64.) 
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Radial  Drills 
for  Immediate 

Shipment 

1   New  4-ft.  Mueller 
Heavy  Duty  Speed  Box  Drive 

3  New  5-ft  Reed-Prentice 
Standard  Speed  Box  Drive 

Write  for  Prices 

The  A.  R.  Williams  Machinery  Co.,  Limited 
63-66  FRONT  STREET  WEST,  TORONTO,  ONTARIO 

A  Salesman  Always 
on  the  Job 

IT  is  the  constant  dropping  that  wears 
the  stone  away.  It  is  the  constant 

knocking  at  the  door  of  attention  and 
favor  that  in  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  The  Farmer's Magazine  in  a  special  letter. 

X.B.— Objectionable  aiiertMng  not 

accepted.  Both  editorial  and  adver- 
ttting  columns  are  cloaely  censured 
to  keep   them  clean  and  decent. 

Publfahed  by 

The  MacLean  Publishing  Co.,  Limited 

143-153   U.iiyersily  Avenue.   Toronto.   Ontario 

(( 

Williams"  List  of  Machine  Tools 
FOR  IMMEDIATE  SHIPMENT 

4— IS 
2—17 n— 10 

(1—21 1—25 

6—24 

1—38 

.T— 16 

.->— 20 

2—20 

New  Lathes 

8  -CISCO-' 
10  "CISCO" :   8   Li-   I'.LOND 

:   10   Lp    P.LOND 
:  8   I.e   BIjOND 

;  10  I,c   I'.I.O.XD 12  C.M.C. 

:   26   PITTSBrriO    (triplr   gear.=(ll 

Used :    fi   CINCINNATI    Q.C.O. 
10  HINOJIAN 

:  10  IjOI>(;e  &   SHIPLEY    (goarod head) 

S— 22  X   10  Pt'TNAM 1—24  X  16  BERTR.\M 
1—27    X    16    REEIl    PRENTICE 
fi— 24"   DAVIS   Boring  Turret   Lathes 
7-18"   LTP.BY    Turret    Lathes 

No.  2  WARNER  &  SWASEY  Turret 
2  X  24  JONES  &  LAMSON  Turrets 

Automft'cs 
2—2  X       REEIl  PRENTICE 
.".—2  X        REETi  PRENTICE 
10—2^4    CLEVELAND 
IS— 6A   POTTER   &   .TOIINSllN 

Drills 

New    28"   BARNES 6—26"   BARNES 
.1—25"    SUPERIOR 
1— 22».i"   BARNES 

1—24"   AT'RORA 
1—26"   ATROR  \ 

2— D  1.  COIyBI'RN .-> — p   8.   COLBrRN 

1— New    BT'FEALO    Heavy    Dntv 

New  Radials 
1 — 1'  MT'ELLER 

3— 5'       REBD-PKBNTICE       (speed       box 
drive) 

New    Shap?rs 

2—14"    SMITH    &   MILLS 
4—16"    SMITH    &   MILLS 
2—20"  SMITH   &   MILLS 
4— '20"  GOILIi  &   EP.ERIIARPT 
4—24"    GOCLD    &    EBERHARDT 
1— 2S"  GOULD  &  BBERHAKDT 

Millers 

New   ."!   H.    Le    BI/OND    U.NIVERSAL 
New   No.   2")  BECKER   PLAIN 
No.   2  CINCINNATI    UNIVERSAL 
No.  2  KEARNEY  &  TRECKER 

Planers 

.36  X  36  X  11  INDUSTRIAL 

.36  X  36  X  12  C.M.C. 
52  X   52  X  16     MeKECKNIE 

(two  heads) 

Slott-rs 8%"  BBRTR.\M 10"  BERTR.VM 

16"   SMITH,   PEACOCK  &  TA^•NET 
Miscellaneous 

.3000  lb.   MORGAN    Steam    Hammer 
BERTR.\M  Horizontal  Boring  Machine 
32'  LONDON  Vertical  Boring  Mill 
.NEWTON  Vertical   Miller 

Thi.'i  'is  onlfj  a  partial  list. 
Write  siatitirj  ymtr  nreda. 

BERTRAM 

A.  R.  WILLIAMS  MACHINERY  CO..  LIMITED 
64  Front  Street  West  Toronto,  Ontario 

If  anil  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 



64 
Volume  XVIII. 

INDUSTRIAL  \  CONSTRUCTION  NEWS 
Establishment  or  Enlargement  of    Factories,  Mills,  Power  Plants,  Etc.;  Constnic- 

tion    of    Railways,    Bridges,     Etc.;     Municipal    Undertakings;     Mining     News 

ENGINEERING 
Hull,  Que.— Fire  at  the  Hull  Iron  & 

Steel  Co.'s  plant  recently  did  about  $5,- 
000  damage. 

Windsor,  Out. — The  Max^vell  Motor 
Co.,  of  Detroit,  Mich.,  will  erect  an  auto- 

mobile factory  here. 
Shawinigan  Falls,  Que. — The  Electric 

Products,  Lig'ht  &  Power  Co.  propose 
building  an  extension  to  their  plant  here 
to  cost  $56  000. 

Chatham,  Ont. — The  plan  to  establish 
a  municipal  cold  storage  plant  has  been 
abandoned  as  the  Department  of  Agricul- 

ture is  not  granting  subsidies  for  this 
purpose. 

.St.  Lambert,  Que. — This  town  will  get 
a  cotton  and  textile  plant,  if  the  people 
will  vote  the  company  a  bonus  of  $9.5,- 
000  and  a  tax  exemption  for  twenty 
years.  About  seventy-six  acres  have 
been  acquired  as  a  site  between  Lapin- 
iere  road  and  the  G.T.R.  tracks. 

Winnipeg,  Man. — A  plant  will  prob- 
ably be  installed  near  here  for  treating 

lienite  and  convertim:  it  in'"0  fuel. 
Manufacturers  have  keenly  interested 
themselves  in  the  matter  and  steps  are 
now  being  taken  to  secure  the  necessary 
finances  to  get  the  requisite  plant  into 
operation.  The  research  council  has 
asked  the  federal  government  for  a 
$500,000  grant  for  this  new  department, 
and  a  portion  of  the  grant  will  be  for 
the  construction  of  the  coal-treating 
plant. 

ELECTRICAL 
Kingston,  Ont. — The  Utilities  Commis- 

sion hopes  to  have  Hydro-Electric  power 
in  Kingston  by  October.  Delays  have 
been  caused  owing  to  the  difficulty  of 
getting   electrical   apparatus. 

Brantford,  Ont. — Two  weeks  must 
elapse  after  the  passing  of  the  Town- 

ship Hydro-Electric  by-law  before  any 
action  can  be  taken  toward  the  erection 

of  equipment  or  installation  can  be  pro- 
ceeded with  by  the  Township  Council. 

MUNICIPAL 
Woodstock,  N.B. — A  by-law  will  be 

submitted  to  the  ratepayers  on  Aug.  10 
to  authorize  the  installation  of  a  me- 

chanical filtration  plant. 
St.  Marys,  Ont. — At  the  special  meet- 

ing of  the  Town  Council  the  by-law  giv- 
ing a  bonus  of  $5,000  to  the  Thames 

Quarry  Co.  was  carried.  The  by-law  will 
be  submitted  to  a  vote  of  the  ratepay- 

ers on   August  18. 
Owen  Sound,  Ont. — At  a  special  meet- 

ing of  the  Town  Council  held  recently  it 
was  decided  to  grant  a  loan  of  $75,000,  in 
three  instalments,  to  a  company  who 

propose  building  a  factory  here  for  mak- 
ing screws  by  a  new  process. 

Toronto,  Ont.— The  Board  of  Control 
has  received  only  one  tender  for  the 
construction  of  the  temporary  single 
track  line  extension  of  the  Bloor  street 
civic  car  line  from  Quebec  Avenue  to 
Runnymede    Road.     The   contractor   will 

PITTSBURG    MARKET    LETTER 
(Continued  from  page  108.) 

and  consumers  are  likewise  covered. 
There  is  every  prospect  that  there  will  be 
a  stagnant  market  for  months,  until  a 
new  alignment  occurs.  No  once  can  tell 
whether  the  pressure  will  come  first 
from  producers,  to  sell,  or  from  buyers, 

to  buy,  but  in  all  the  past,  once  the  mar- 
ket has  become  stagnant  at  a  high  level, 

the  staying  powers  of  the  buyers  have 
easily  been  the  greater. 

At  this  time  it  is  to  be  considered  that 
the  ordinary  consumptive  requirements 
of  the  country  are  decreasing  rapidly. 

The  report  of  the  Bridge  Builders'  and 
Structural  Society  showed  fabricated 
steel  lettings  in  June  equal  to  only  47  V2 
per  cent,  of  the  fabricating  capacity, 
about  180,000  tons  per  month,  against 
56 V2  per  cent,  in  May.  The  railroads 
have  ceased  buying  altogether.  Ordin- 

ary building  has  almost  stopped. 
Government  requirements  in  steel  for 

war  purposes  are  not  involving  as  large 
a  tonnage  as  was  estimated  from  30  to 
60  days  ago.  When  was  was  declared, 
there  were  estimates  that  the  require- 

ments would  be  from  5  to  15  per  cent,  of 
the  output.  Later  the  estimates  were 
swelled  to  a  possible  40  or  50  per  cent. 
Now  the  estimates  are  lower  again. 
Thus,  if  the  Government  were  to  take  out 
of  the  situation  25  per  cent,  of  the  pro- 

duction and  the  ordinary  requirements 
were  to  decrease  only  25  per  cent,  the  sit- 

uation would  be  unchano-ed.  The  reduc- 
tion, however,  promises  to  be  much  more 

than  25  per  cent.,  hence  lower  prices  are 
practically  assured,  when  the  market 
against  develops  itself. 

Pig  Iron. 
Furnace  quotations  are  unchanged,  but 

practically  nothing  is  being  done.  Re- sale Bessemer  iron  has  gone  at  $1  or  $2 

below  furnace  quotations.  Market  quo- 
tations can  hardly  be  said  to  be  chang- 

ed, but  instead  of  its  being  a  trading 
market,  it  is  now  merely  a  nominal  ask- 

ing market. 
Steel. 

Based  on  transactions  several  weeks 
old,  billets  are  $95  to  $100,  and  sheet  bars 
$105  to  $110,  but  there  has  been  nothing 
done  lately.  It  is  doubtful  whether  any 
large  tonnage  of  billets,  say  100.000  tons, 
could  be  sold  even  at  $75.  Finished  steel 

products  for  early  deliveries  are  quotable 
at  same  nrices  as  formerly.  The  mills, 
being  sold  upi  have  no  incentive  to  quote 
lower  prices  until  it  is  seen  that  there 
would  be  a  reasonable  amount  of  buying. 

do  the  work  for  $7,655,  and  will  supply 
second-hand  T  rails  and  second-hand 
quality  of  ties.  If  the  city  supplies  the 
rails,  bolts,  spikes  and  plates,  there  will 
be  a  reduction  of  $2,500  in  the  contract 

price.  The  contractor  agrees  to  com- 
plete the  work  in  twenty  days. 

GENERAL 
Llstowel,  Ont.— The  Perfect  Knit  Mill 

Co.  will  build  a  factory  here. 
New  Westminster,  B.C. — Fire  at  the 

Glenrose  Cannery  recently  caused  a  loss 
of  $1,000. 

Toronto,,  Ont. — The  Dominion  Enve- 
lope Co.,  has  been  given  a  permit  to  erect 

a  factory  at  Duchess  street  at  a  cost  of 

$40,000. Davidson,  Sask. — A.  C.  Paulson  &  Co. 
will  extend  their  elevator  here  to  in- 

crease the  capacity  to  40,000  bushels. 
All  the  present  machinery  will  be  re- 

placed with  new  equipment. 
Montreal,  Que. — Confirmation  of  the 

rumor  recently  reported  that  the  Do- 
minion Textile  Co.,  was  interested  in  the 

alleged  cotton  mill  project  for  St.  Lam- 
bert, was  received  in  an  interview  with 

F.  G.  Daniel,  the  general  manager.  The 
company  contemplates  the  erection  of  a 
mill  with  an  installation  of  100,000  spin- 

dles, and  3,000  looms.  It  is  expected 
that  the  number  of  hands  employed 
would  range  from  1,500  to  2,000.  The 
cost  of  the  undertaking,  including  the 

machinery,  based  on  pre-war  prices,  will 
be  about  $2,750,000. 

TENDERS 
Dorval,  Que. — Tenders  will  be  received 

until  July  31,  for  the  construction  of  a 
filtration  plant  for  the  Town  of  Dorval, 
Que.  Plans  and  specifications  may  be 
seen  at  the  office  of  Dupont,  Roy  & 

Beaudoin,  engineers,  225  St.  James,  Mon- 
treal. 

Montreal,  Que. — Tenders  will  be  re- 
ceived up  to  the  July  27,  by  the  East 

End  District  Commissioners  of  the  Cath- 
olic School  Commissioners  of  Montreal, 

for  alterations  in  the  heating  system  of 

the  St.  Paul  School,  2nd  Avenue,  Viau- 
ville,  Paroisse  St.  Clement.  For  plans 
and  specifications,  apply  to  the  Modern 
Heating  &  Engineering  Company,  Lim- 

ited, 83  Bleury  Street,  Montreal. 
Toronto,  Ont. — Tenders  addressed  to 

the  Secretary-Treasurer  of  the  Board  of 
Education,  will  be  received  until  July  27, 
for  steam  fitting,  plumbing,  electrical 
work,  tinsmithing,  castings  for  repairs 
to  furnaces  and  other  trades  required 
for  midsummer  repairs.  Specifications 
may  he  seen  and  all  information  obtained 
at  the  office  of  the  Superintendent  of 
Buildings,  Administration  Building,  155 

College  Street,  Toronto.     '         *"" 
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SIZES  3X"    TO  6'— AT  A    U.S.   ARSENAL 
This  illustrates  ouly  one  of  the  groups  of  Geometric  OoUa^jsiug  TajJS  that  have  gone  into 
United.  States  Arensals  and  Navy  Yards  to  bear  out  the  reputation  that  attaches  to  all 
Geometric  Thread  Cutting  Tools. 

These  taps  are  equipped  with  the  roughing  and  finishing  attachment,  a  feature  of  Geometric 
Taps  that  are  required  for  close  work. 
A  micrometer  scale  adjusts  them  for  a  tight  or  loose  thread.    Because  of  the  adjustable 
feature,  Geometric  Taps  always  produce  accurate  threads,  no  matter  how  often  the  chasers 
have  been  ground. 

"V\Tien  ground  beyond  further  use,  the  chasers  may  be  replaced,  while  the  tap  remains  as 
good  as  new.  : 

Chasers  recede  automatically  when  the  required  depth  of  thread  is  reached. 

Geometric  Collapsing  Taps  can  be  fitted  to     Screw  Machine  or  Turret  Lathe,  also  live 
spindle. 

Why  not  put  vour  tapping  proposition  up  to  a  Geometric? 

THE  GEOMETRIC  TOOL  CONPANY 
NEW  HAVEM  CONNECTICUT 

Canadian  Agents : 

Williams  &  Wilson,  Ltd.,  Montreal.       The  A.  R.  Williams  Machinery  Co.,  Ltd.,  Toronto,  Winnipeg,  St.  John,  N.B. 

If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 



66 CANADIAN    MACHINERY 
Volume   XVIII. 

Toronto,  Ont. — Tenders  will  be  receiv- 
ed at  this  department  until  July  21,  for 

new  boiler  plant  to  be  installed  in  the 
main  boiler  house,  now  in  course  of  erec- 

tion, and  alterations  to  heating-  system, 
at  the  Hospital  for  Insane,  Hamilton. 
Plans  and  specifications  can  be  seen  at 
this  department  and  at  the  office  of  the 
Bursar  of  the  Institution.  H.  F.  Mc- 

Naughten,  Secretary,  Public  Works  De- 
partment, Toronto. 

Hamilton,  Ont. — Tenders  will  be  re- 
ceived up  to  July  30,  for  supplying  and 

installing  one  10  million  Imperial  gallon 
steam  turbine  driven  centrifugal  pump- 

ing unit;  one  synchronous  motor;  two 
transformers;  switching  apparatus;  two 
venturi  meters;  two  water-tube  boilers, 

and  one  10  million  Imperial  gallon  motor- 
driven  centrifugal  pump,  at  Beach  pump- 

ing station.  Specifications  and  forms  of 
tender  can  be  obtained  from  office  of 
City  Engineer  E.  R.  Gray. 

Toronto,  Ont. — Tenders  will  be  receiv- 
ed addressed  to  the  chairman.  Board  of 

Control,  City  Hall,  up  to  July  31,  for 

the  complete  construction  and  equip- 
ment of  a  single  track  extension  to  the 

Bloor  Street  Division  of  the  Toronto 

Civic  Railway.  Specifications  and  forms 

of  tender  may  be  obtained  upon  applica- 
tion at  Room  No.  313,  Department  of 

Works,  City  Hall,  on  payment  of  ten 
dollars  ($10),  this  sum  to  be  refunded 

upon  return  of  specifications,  forms  of 
tender,  and  plans. 

Halifax,  N.S. — Tenders,  addressed  to 

J.  W.  Pugsley,  secretai-y.  Department  of 

PUMPING    EQUIPMENT 

REQUIRED 

Tender  forms,  specifications  and 
drawings  have  been  received  from 
D.  H.  Ross,  Canadian  Trade  Com- 

missioner, Melbourne,  for  the  sup- 
ply and  delivery  of  pumping  plant 

and  equipment  for  the  Common- 
wealth naval  dockyard.  Cockatoo 

Island,  Sydney.  N.S.W.,  and  are 
open  for  inspection  at  the  Depart- 

ment of  Trade  and  Commerce,  Ot- 
tawa (refer  to  File  No.  A- 1901). 

Tenders  addressed  to  either  the 
Director  of  Navy  Contracts,  Navy 
Office,  Melbourne,  or  the  Director 
of  Naval  Contracts,  care  Common- 

wealth Naval  Dockyard,  Cocka- 
too Island,  Sydney,  N.S.W.,  close 

on  October  10,  1917.  The  particu- 
lars are  as  follows: 

Two  main  dock  pumps  with  ver- 
tical spindle  motors  and  control 

equipments. 
One  vertical  spindle  motcr  and 

control  equipment. 

Four  sluice  valves  with  four  mo- 
tors and  control  equipment. 

Two  drainage  pumps  with  mo- 
tors and  equipment. 

Two  air  exhaust  pumps  with  mo- 
tors and  equipment. 

One  enclosed  motor  and  equip- 
ment for  deck  caisson. 

Railways  and  Canals,  Ottawa,  Ont.,  will 
be  received  up  to  July  25,  for  the  con- 

struction of  a  freight  shed  extension  at 
Halifax,  N.S.  Plans,  specifications,  and 
blank  form  of  contract  may  be  seen  at 
the  office  of  the  Chief  Engineer  of  the 

Department  of  Railways  and  Canals,  Ot- 
tawa, at  the  office  of  the  Chief  Engineer, 

Moncton,  N.B.;  at  the  office  of  the  Resi- 
dent Engineer,  Truro,  N.S.,  and  at  the 

office  of  the  Resident  Engineer,  Halifax 
Ocean  Terminals,  Halifax,  N.S. 

Toronto,  Ont. — Tenders  will  be  re- 
ceived by  registered  post  only,  address- 

ed to  the  Purchasing  Agent,  Military 

Hospitals  Commission,  "D"  Unit,  1 
Queen's  Park,  up  to  12  o'clock  noon,  on 
Thursday,  July  26.,  for  the  following 
Work-shop  Equipment,  to  be  delivered 
to  Hart  House,  University  Bldgs.,  To- 

ronto, during  the  week  of  August  24  to 

31. 
1 — Browne  &  Sharpe  (or  Cincinnati) 

Universal  Miller,  No.  1  (with  improved 
spiral  dividing  head  and  swivel  vise). 

1 — McKenzie  Engine  Lathe,  14"  x  6' 
with  8"  four-jaw  independent  chuck. 

1 — Barnes  Drill  Press,  15",  with  chuck 
and  arbor. 

1 — 3-h.p.  Motor,  110  d.c.  compoumi' 
wound  (1,200  to  1,700  r.p.m.),  (Westing- 
house  or  General  Electric). 

1 — No.  2  American  Bench  Gas  Forge. 

1 — No.  3  Root's  Acme  Blower. 
1 — No.  2  "Perfect"  power  hack  saw. 

Set  Stock  and  Dies,  1,4"  to  %"  (Little Giant). 

Set  Stocks  and  Dies,  1-64"  to  14-20" (Little  Giant). 
1 — Preston  Dimension  Saw,  No.  125. 
1 — 20"  Sidney  Band  Saw. 

1 — Blount  Speed  Lathe,  11"  x  5'. 
1 — Bench  Emery  Stand,  8"  diameter  x 1"  wheel. 

1 — Universal  Grinder,  No.  1,  with  auto- 
matic feed  (Le  Blonde). 

36  ft.  of  1  7-16"  Shafting,  one  pair 

couplings,  five  16"  hangers. 
Tenders  may  be  for  all  or  part  of  the 

equipment   above    mentioned.    Lowest    or 
any  tender  not  necessarily  accepted. 

T.  HARBRON.  Lieut., 
Purchasing  Agent. 

BUILDINGS 
Toronto,  Ont. — The  Imperial  Oil  Co., 

will  construct  a  one  storey  exhibition 

building  at  56  Church  street  to  cost  $35,- 
000. 

Toronto,  Ont. — The  Women's  Cottage 
Hospital,  125  Rusholme  road,  have  re- 

ceived permission  to  extend  their  prem- 
ises at  a  cost  of  $.30,000. 

Toronto,  Ont. — The  Canadian  Hanson 
Van  Winkle  Co.,  have  been  granted  a 

permit '  to  erect  an  office  building  and 
garage  at  12  Morrow  avenue,  to  cost 

$8,000. 
Toronto,  Ont. — Construction  work  on 

the  Harbor  Commission  office  building, 
which  is  being  erected  just  to  the  east 

of  the  T.  Eaton  Co.'s  dock  on  the  water- 
front is  now  well  under  way.  It  is  hoped 

that  the  building  will  he  ready  for  occu- 
pation by  the  end  of  next  January. 

RAILWAYS— BRIDGES 
Three  Rivers,  Que. — The  Three  Rivers 

Shipyard  Co.  will  establish  a  shipbuild- 
ing plant  here. 

St.  Catharines,  Ont.— The  G.T.R.  are 
to  build  a  modern  station  building  here. 
Work  will  be  started  at  once. 

St.  Catharines,  Ont. — The  by-law  au- 
thorizing the  construction  of  an  exten- 

sion of  the  N.S.  &  T.  R.  local  line,  has 
been  passed  by  the  Council. 

London,  Ont. — The  London  Railway 
Commission  has  stated  that  it  would  put 

down  a  switch  into  Beattie  Bros.'  factory 
at  Chelsea  Green  on  the  usual  terms. 

Toronto,  Ont. — Four  new  steel  bridges 
must  be  built  along  the  Toronto-Hamil- 

ton highway  to  replace  the  old  structures 
now  in  use,  and  the  Ontario  Railway 
Board  has  been  asked  to  apportion  the 
cost.  The  spans  of  the  new  bridges  vary 
from  100  to  140  feet.  There  is  a  new 
bridge  to  be  built  over  the  Mimico  Creek, 
one  over  the  Etobicoke  Creek,  another 
across  the  Credit  River,  and  the  fourth 
over  the  Twelve  Mile  Creek  at  Bronte. 

St.  Catharines,  Ont.  —  At  a  special 
meeting  of  the  City  Council,  a  motion 
was  carried  that  the  City  Council  join 

with  Lincoln  County  Council  in  forward- 
ing a  memorial  to  the  Minister  of  Rail- 

ways and  Canals,  asking  that  safety  de- 
vices, in  the  way  of  gates  or  watch- 

men be  placed  at  each  of  the  Welland 
Canal  bridges,  and  also  that  the  Queen- 
ston  street  bridge,  where  recently  a  seri- 

ous accident  occurred,  should  be  replaced 

with  a  wider  bridge  to  accommodate  ve- 
hicular and  pedestrian  traffic. 

AUXILIARY    MACHINERY    RE- 

QUIRED. Tender  forms  and  specifications 
have  been  received  from  D.  H. 

Ross,  Canadian  Trade  Commis- 
sioner, Melbourne,  for  supply  and 

delivery  of  auxiliary  machinery  for 
the  Flinders  naval  base,  via  Mel- 

bourne, Victoria,  and  are  open  for 
inspection  at  the  Department  of 
Trade  and  Commerce,  Ottawa  (re- 

fer to  File  No.  A-1901).  Tenders 
addressed  to  the  Director  of  Navy 
Contracts,  Navy  Office,  Melbourne, 
close  on  October  24,  1917.  The 

particulars  are  as  follows: 

Two  electrically  -  driven  air 
pumps,  with  complete  set  spare 

parts. 
One  steam  driven  air  pump,  with 

complete  set  of  spare  parts. 
Two  small  circulating  pumps. 

One  large  circulating  pump. 

One  large  feed  pump,  with  com- 
plete set  of  spare  parts. 

One  small  feed  pump,  with  com- 
plete set  of  spare  parts. 

One  oil  fuel  pump  with  ccmj)lete 
set  of  spare  parts. 
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^  New  Chuck 
Will  stop  you  losing  your  drilling 

profits 
Minutes  mean  profit — are  you  losing  minutes?  There 

is  no  loss  of  time  in  tool  changes  when  you  use  a 

WAHLSTROM  CHUCK 

It  is  entirely  automatic  in  its  action  —  tool  changes 
may  be  made  without  stoj)ping  the  spindle — just  grasp 
the  shell  of  the  chuck  with  one  hand  and  make  the  tool 
change  with  the  other.  The  change  is  made  in  a  tenth  of 
the  time  required  with  the  ordinary  chuck — and  the  tool 
automatically  centers  itself. 

The  ̂ \'ahlstrom  comes  in  two  types — one  for  straight  shank  tools 
— the  other  for  Xos.  1,  2  and  3  M.T.  shank  tools — they  are  both 
''Production  Increasers,"  which  demands  your  attention.  Write  for information  now. 

AIKENHEAD  HARDWARE  LIMITED 
17,   19,  21   Temperance  Street Toronto,  Canada 

17,  19,  21  TEMPERANCE  STREET 

TORONTO,  ONTARIO,  CANADA 

Canada's  Leading  Tool  House 

Modern  Drilling  Methods 
By  constructing  the  "Van  Dorn" 
Portable  Drill  lOo'  <  overstrength,  we 
have  made  great  strides  in  promoting 
the  efficiency  and  utility  of  a  shop. 

The  "Van  Dorn"  Universal  Portable 
Drills  consume  power  only  when  in 
operation,  and  may  be  attached  to  any 
lamp  socket. 

The  special  fan-cooled  "Van  Dorn" 
motor  is  capable  of  100*^7  overload. The  switch  is  quick  acting. 

Sticking  and  fusing  of  contacts  prac- 
tically eliminated. 

Phosphor  bronze  and  ball  bearings. 
Hardened  gears. 

We  will  gladly  forward  any  informa- 
tion you  may  desire  regarding  port- 
able drills,  grinders,  blowers,  die  filers, 

riveters,  etc.    Write  us  to-dav. 

I 
If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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Fast  Work 

DELTA 

There;  are  two  kinds  of 
fast  work  —  done  by  a 
file.  The  first  is  on  ma- 

terial (hard  or  soft)  and 
;the  points  of  the  file 
wear  off  shortly.  That  is 
the  expensive  speed.  The 
other  is  where  the  same 
material  is  worked  upon 
and  the  file  retains  its 

sharp,  clean-cutting  fea- 
tures. This  is  the  eco- 

nomic speed.  The 
"Delta"  Files  are  noted 
for    that    latter    quality. 

There  is  not  only  the  ex- 
pense of  new  files  to  be 

considered,  there  is  the 
time  it  takes  a  file  to  do 
that  job  in  as  perfect  a 
manner  and  as  short  a 
time  as  possible.  The 

cutting;  edge  is  retained 
after  all  classes  of  work. 

Quality  in 
Construction 

Made  of  crucible  steel  3 
to  24  inches  in  length. 

A  sample  file  will  con- 
vince you.  Write  for  it. 

State  the  work  you  wish 
to  use  it  on. 

-All  Leading  Jobbers- 

m 
m 

v^ 

V4. 

I 
# 

Delta  File  Works 
Philadelphia,  Pa.  U.S.A. 

Can.  Asrents: 

H.  S.  Howland,  Sons  &  Co..  Toronto; 
Starke,  Seybold.  Montreal.  Quebec:  Wm. 
Stairs.  Son  &  Morrow,  Halifax,  N.S.  Mer- 

rick  Anderson,  Co.,  Winnipeg.  Man. 

TRADE  GOSSIP 
The  Eastern  Machinery  Co.  of  Mon- 

ti-eal,  has  increased  its  capital  stock  to 

$95,000. 
Tungsten  Prices  Advance.  —  The  de- 

mand for  tungsten  continues  active  with 
only  light  supplies  of  ore  coming  on  the 
market.  Prices  have  advanced  under 

buying  pressure  to  between  $22  and  $23 
for  Wolframite  and  $26  for  Scheclite. 
Inquiries  are  in  the  New  York  market 
to  cover  the  balance  of  the  year  and  a 
portion   of  next. 

Cobalt,  Ont. — The  Dominion  Reduction 
Co.  of  Cobalt,  expect  to  have  their  hot 
dern  furnaces  for  the  treatment  of  the 

concentrates  from  their  oil  flotation  pro- 
cess in  operation  within  the  next  few 

weeks.  Experiments  have  proven  very 

satisfactory,  and  the  process  will  great- 
ly facilitate  the  marketing  of  the  pro- 

duce of  the  oil  flotation  plants  in  the camp. 

The  Eagle  &  Globe  Steel  Co.,  sole  Can- 
adian agents  for  Arthur  Balfour  &  Co., 

Sheffield,  England,  have  moved  their 
Toronto  office  and  warehouse  from  .37.3 
Front  street  East,  to  more  central  and 
commodious  premises  at  36  Colborne 
street  which  will  enable  them  to  deal 

more  eff^ectively  and  promptly  with  the 
increasing  business.  John  L.  Milner. 
Ontario  representative  is  in  charge  of 
the  Toronto  office. 

Big  Order  For  Blankets. — Orders  for 
$1,000,000  worth  of  blankets  have  been 
placed  among  Canadian  manufacturers 
by  the  United  States  Government  for 
army  purposes,  according  to  the  head  of 
one  of  the  largest  industrial  corpora- 

tions in  Canada.  Orders  have  been  dis- 
tributed with  Penmans  Ltd.,  and  the 

Toronto  Carpet  Co.,  and  the  Smart- 
Woods  Co.  has  been  awarded  a  large 
contract  for  tents.  The  specifications 
were  submitted  to  Canadian  mills,  with 

prices  fixed  by  the  United  States  Author- 
ities. 

Molybdenite  Property. — Privale  ad- 
vices from  Halifax,  N.S.,  state  that 

Molybdenite  mine  has  been  discovered  in 
that  province,  and  after  operating  it  on 
a  small  scale  for  some  time  it  has  turn- 

ed out  to  be  one  of  the  richest  in  Nova 
Scotia.  As  this  metal  has  increased 

greatly  in  value  since  the  war  the  prop- 
erty has  attracted  considerable  attention 

in  interested  circles,  several  people  from 
the  United  States  having  inspected  the 
property  to  which  they  were  conducted 
by  C.  L.  Normandin  of  Halifax,  who  is 
in  charge  of  its  affairs. 
The  International  Engineering  Works, 

Inc.,  Framingham,  Mass.,  has  purchased 

the  plant  and  business  of  the  Interna- 
tional Engineering  Works,  a  Canadian 

corporation,  in  the  United  States.  The 
new  company  is  organized  under  the 
laws  of  Massachusetts,  with  capital 
stock  of  $500,000,  and  has  no  connection 
with  the  Canadian  company.  J.  Philip 
Bird,  general  manager  of  the  National 
Association  of  Manufacturers,  is  presi- 

dent; Harrv  V.  Bady,  vice-president; 
Frew  W.  Chipman,  treasurer;  William 
H.  Walker,  sales  manager. 

India's  Trade  With  Canada.— The  Im- 
perial Institute  in  London  has  been 

charged  by  the  Secretary  of  State  for 
India  with  an  enquiry  into  the  opening.^ 
within,  the  Empire  for  the  various  ravr 
mslerials  of  India  which  have  hitherto 

gone  in  large  amount  to  enemy  countries. 
Already  one  important  result  of  this  ac- 
iton  is  that  tanners  in  Canada  have 
stated  that  they  are  interested  in  the 
raw  cowhides  which  formerly  went  from 
India  chiefly  to  Germany,  and  from 
which  a  high-class  leather  can  be  manu- 

factured. Another  subject  of  importance 
to  Canada  is  the  possibility  of  direct 
trade  with  India  in  shellac. 

Pine  Oil  in  Northern  Ontario. — Albert 
A.  Grigg  Deputy  Minister  of  Lands  and 
Mines  for  Ontario,  has  received  a  sample 
of  red  pine  oil,  manufactured  in  the 
north,  which  oil  is  extensively  used  ta 
recover  ore  from  the  dumps  in  the  min- 

ing fields.  Before  the  war  it  had  been 
obtained  in  Germany,  but  recently  a  var- 

iety made  in  California  has  been  used. 
If  it  is  found  that  the  oil  can  be  made 
economically  from  the  red  pine  stumps 

of  Northern  Ontario,  a  new  and  im- 
portant industry  will  no  doubt  be  de- 

veloped. In  addition  to  the  oil  a  black 
tar  is  extracted  from  the  stumps  and  the 
remnants  can  be  converted  into  an  ex- 

cellent charcoal. 

Nova  Scotia  Steel  Output. — The  out- 
put of  the  Nova  Scotia  Steel  &  Coal  Co., 

continues  to  reflect  satisfactory  progress. 
Tons  of  coal  mined  show  an  increase  of 

5,551  tons  in  the  second  quarter,  as  com- 
pared with  the  first.  Steel  ingots  and 

finished  steel  forgings  showed  a  large 
increase  of  33,683  tons.  Comparisons 
with  the  first  quarter  are  as  follows: 

2nd  1st 

Q'ter 
Q'ter 

Ins. 

Tons,  coal   .  . 152,076 146,.525 

5,551 
Tons,    ore    .  . 14,238 12,177 

2,061 
Limestone   .  . 

20,896 21,074 
xl78 

Tons,  coke  .  . 
25,784 

25,555 329 

Tons,  iron   .  . 21,971 21,103 
868 Steel,    ingots 33,377 28,598 33,683 Finished    steel 

28,904 xDecrease. 

Bordeaux  Exhibit  Shows  World  Trade. 
— The  May  bulletin  of  the  Chambre  de 
Commerce,  Montreal,  calls  the  attention 
af  the  business  community  to  the  oppor- 

tunities of  expansion  of  Canadian  trade 
offered  by  the  Bordeaux  Exhibition, 
which  will  be  held  from  September  1 

to  September  15  this  year.  This  fair 
has  been  conducted  annually  for  eleven 

years  and  even  the  war  has  not  inter- 
fered with  its  usefulnes.  It  is  interna- 

tional in  its  scope  and  has  proved  one 

of  the  most  valuable  centres  for  ex- 
change of  international  commodities. 

Owing  to  difficulties  of  transportation 

it  is  not  expected  that  there  will  be  any- large  Canadian  exhibit  this  year,  but 

both  exporters  and  importers  are  dis- 
playing considerable  interest.  E.  Lacas, 

11  St.  Sacrament  street,  Montreal,  has 
been  appointed  official  representative  of 
the  Bordeaux  Fair  and  is  working  ener- 
gectically  to  develop  Canadian  interest. 

He  plans  to  attend  the  fair  himself. 
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PERSONAL 
Geo.  E.  Templeman  has  succeeded  R. 

H.  Balfour  as  chief  engineer  of  the  Mon- 
treal Electrical  Commission. 

Capt.  William  Matthews,  a  well-known 
mariner  of  the  Great  Lakes,  died  at  Co- 
bourg,  Ont.,  on  July  17,  aged  69. 
John  Webber,  manager  of  the  steel 

department  at  the  Toronto  office  of  the 
Steel  Company  of  Canada,  has  left  for  a 
trip  up  the  Saguenay. 

Paul  G.  Chace,  Vice-President  of  the 
Port  Arthur  Shipbuilding  Co.,  who  was  in 
Port  Arthur,  Ont.,  recently  for  a  few 
days,  has  returned  to  his  home  in  New 
York. 

Chas.  B.  Ellis,  foi-merly  supply  sales 
specialist,  Northern  Electric  Co.,  Mon- 

treal, has  recently  been  appointed  super- 
intendent of  supply  sales,  Canadian  Gen- 

eral  Electric   Co.,  Montreal. 

W.  J.  Lynch,  for  some  time  controller 

of  the  Quebec  Railway,  Light,  Heat  & 
Power  Co.  has  been  appointed  general 
manager  to  fill  the  vacancy  caused  by 
the   death  of  H.  E.  Matthews. 

R.  Bruce  Wallace,  for  many  years 

with  the  Western  Dry  Dock  &  Ship- 
building Co.,  Port  Arthur,  Ont.,  has  been 

appointed  manager  of  the  American 
Shipbuilding  Co.,  at  Norfolk,  Va. 

R.  B.  Priestman,  formerly  connected 

with  the  Eagle  &  Globe  Steel  Co.,  Mon- 
treal, has  enlisted  for  overseas,  having 

signed  up  with  the  Cobourg  Heavy  Bat- 
tery. He  has  since  been  promoted  to 

the  position  of  Corporal. 

Capt.  David  Sylvester,  well  known  on 
the  Great  Lakes,  died  in  Toronto  on  July 

18.  Capt.  Sylvester  was  born  in  Scar- 
borough, Ont.,  in  1838.  For  some  years 

he  conducted  a  commission  and  broker- 
age business  at  Church  Street  WTiarf, 

Toronto. 

Harry  A.  JIcKnight  has  resigned  as 

superintendent  of  the  plant  of  the  Am- 
erican Car  &  Foundry  Co.,  Jeffersonville, 

Ind.,  to  enter  the  operating  department 
of  the  Canadian  Car  &  Foundry  Co., 
Montreal,  Que. 

H.  C.  Opie  for  several  years  connected 
with  the  sales  staff  of  Alexander  Gibb, 

Montreal,  has  become  associated  '  with 
the  Eagle  &  Globe  Steel  Co.  of  Mon- 

treal, following  the  resignation  of  R.  B. 

Priestman  who  has  enlisted  for  over- 
seas. 

Fred  S.  Henning,  who  was  superin- 
tendent of  the  Island  filtration  plant, 

Toronto  for  a  number  of  years  died  re- 

cently in  Toronto  after  a  long  illness. 

Mr.  Henning  was  bom  at  St.  Catharines, 

Ont.,  in  1856  and  was  at  one  time  Grand 

President  of  the  Canadian  Marine  Engi- 
neers. 

Allen  O.  Leach,  of  Toronto,  has  been 

appointed  supervising  engineer  in 

charge  of  construction  of  Camp  Dod?e, 

six  miles  from  Des  Moines.  Iowa.  Mr. 

Leach  has  been  granted  six  months  leave 

of  absence  bv  his  employers,  the  Cana- 

dian Northern  Railway.  Mr.  Leach  is 

25  vears  of  age,  having  been  appomted 

valuation  engineer  of  the  C.  N.  R.  two 
years  ago. 

STfl 

Will 

Give  You 

Exceptional 

Shell  Forging 
Production 

WITHOUT  AN  EQUAL  FOR 
BOTH      FIRST      AND 
SECOND      OPERATION 
PUNCHES. 

Comes    to    you    heat-treated 
and  ready  for  use. 
It     does     not     stick     to     the 
work. 

There  are  many  cases  where 
each    punch    has    turned    out 
over  2,000  shells. 
It    means    more    shells,    per 
machine  per  day. 

STEEL  OF  EVERY 
DESCRIPTION. 

Hawkridge  Brothers Company 

303  Congress  St.,  BOSTON,  MASS. 
u.  s.  A. 

r  RY  HAMILTON 

BABBITTS 
GEO. 

We  Make  Nothing  Else 

E.  JOBBORN.   Hamilton,   Ont. 

I  BELIEVE 
Jn  Safety  First  and  alicai/s. 
Jn  providing  for  the  Health  of  my  F€llo%0 Workmen. 

Jn  Light  and  Air  and  sanitary  Working  Con- ditions. 

In   clean,   fresh   drinking   water  for  everyhndy* 

Jn    the   Saftti/,    Ecnvjiny  and   AJan-hetterment. 

msQ 
(•MADE  IN  CANADA) 

SANITARY 
DRINKING 

FOUNTAIN 

The  loss  of  a  man  through  impure  drinking 

^ater  is  <i  crime  that  "the  fiont  office"  must 
bear. 
An  ugly  statement,  isn't  it?  But  true,  abso- 

luttly. 

UTien  a  man  comes  to  work  in  TOur  factory 
he   puts   his   health   in   your   keeping. 
Are  jou  willmg  to  take  chances  on  such  a 

trust? 

Impure  drinking  conditions  are  responsible  for 
more   tragedies   than   any   machine  ever  built. 

Apply  the  ''Safety  Fn-st"  Principles  to  your 
water  supply;  don't  deny  your  men  a  clean, fresh   drink   of  water. 

Conserve  their  health  and  they  will  improve 
your  profits;  make  yourself  as  worthy  of  the 

name  of  "employer." Install  the  Gold  Medal  winner  Pure  in  your 
plant,   office  and  shop  alike. 
Thc  only  Sanitary  Drinking  Fountain  that  is 

safe.  sanitar>".  simple,  aiitomatic  in  control  and 
easily   attached. 
Let  us  tell  you  just  what  it  will  cost  you  to 

YOUR  WATER  SUPPLY 

Puro  Siniiary  Prinkirg  Founlain  Ccmpany 
147  Unlveniiy  Ave.,  Toronto,  Cinadi 

^■aiaaainananMn«nHaMnH£iHaa 

OVENS 
rj  Enameling     and     Varnishing     Ovens    heated 
"  by    Gas.    Electricity.    Steam    or    Coal, 

y  WriU   for   Bookleu □     Brantford  Oven.  A  Raok  Co.,  Lid. 
■  Brantford.   Cinada. 
n 
■nanMDBnanMnananHaxninMaa' 

■ 
n 
■ 
p 

MAN 
was  wanted  as  Tool-room  Foreman.  He  was  found 

by  a  condensed  ad.  in 
CANADIAN   MACHINERY 

Clasiified  Advertising  Section 

143-153  University  Ave.,  Turont 
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THE  IRON  WORKS 
Successors  to 

Owen  Sound  iron 
Works 

Owen  Sounds  ?;  J 

Ont. ■■;■.;:#■' 

Engineers 

Boiler- 
makers 

Founders     ̂  

Nlachinists 

H 

H 

The 

Dupont" 
PA  TENT 

Power 
ammer 

The  strength,  dur- 
ability, economy  of 

power  and  simplicity 
of  adjustment  of  the 
Dupont  Power  Ham- 

mer make  it  a  decid- 
edly superior  tool. 

Made  carefully  from 
c  a  r  e  f  ully  selected, 
high-class  materials. 

Positively 
Guaranteed 

Seven    sizes. 

With    rams   from   35   to 
300    lbs. 

W     ite  for  full  detail!. 

THE    PLESSISVILLE  FOUNDRY 
PU fille 

Que. 
Ontario  and  Western  Agents  : 

The  General  Supply  Co.  of  Canada  Ltd 
Ottawa         Toronto         Winnipeg 

GAUGES 
DIES,  TOOLS  AND  REPAIRS 

OXY-ACETYLENE    WELDING 

WORTH    ENGINEERING    CO. 

163  Spadina  Ave.,  Toronto,  Ont. 
Phone  Adel.  3734 

B,  H.  AYLSWORTH  A.  i.  HACKWORTH 

Sizes.— "I  want  a  ton  of  coal,  please." 

"Yes,  ma'am.     What  size?" 
"Dear  me,  I  didn't  know  coal  came  in 

sizes.  I  wear  a  No.  3  shoe  and  a  No.  6 

glove." 

REFRIGERATION 
Belleville,  Ont.— The  Graham  Co.,  will 

build  a  cold  storage  plant  and  warehouse 
here. 

Toronto,  Ont. — The  HaiTis  Abattoir 
Co.  have  been  given  a  permit  to  build  a 
bone  drying  room  on  St.  Clair  Avenue 
to  cost  $2,000. 

Toronto,  Ont — The  Swift  Canadian  Co. 
will  build  an  extension  to  their  packing; 
plant  which  will  include  cooling  rooms 
and  a  larger  fertilizer  plant. 

Vancouver,  B.C. — The  Great  Northern 
Canneries  is  having  its  fish  canning  and 

preserving  plant  equipped  with  refriger- 
ating machinery. 

Toronto,  Ont.— The  Swift  Canadian 
Co.,  St.  Clair  Avenue  and  Keele  Street, 
will  erect  an  addition  to  the  fertilizer 
building  on  Keele  street,  at  a  cost  of 

$13,000. 
Vancouver,  B.C.  —  Geo.  E.  Mitchell, 

1028  Pender  street,  W.,  merchant,  has 
purchased  a  5-ton  refrigerating  machine 
from  the  Armstrong  Machinery  Co., 
Spokane,  Wash.,  for  installation  in  his 
store. 

Cornwall,  Ont. — The  Cornwall  Dairy 
Co.  have  equipped  a  new  creamery  and 
dairy  and  in  connection  with  same  built 
cold  storage  rooms  for  butter,  eggs, 

cheese,  etc.,  and  will  install  a  refrigerat- 
ing plant  manufactured  in  the  United 

States. 

St.  Johns,  Nfld.— The  Reid  New- 
foundland Co.  are  erecting  a  cold  stor- 

age and  fish  freezing  plant,  three  stories 
high.  The  storage  rooms  will  have  a 
capacity  of  about  10,000,000  pounds  of 
fish.  They  are  also  planning  to  build 
six  branch  houses  at  different  points  with 
an  approximate  capacity  of  500,000 
pounds  each. 

WOODWORKING 
Owen  Sound,  Ont.— Fire  on  July  22, 

did  considerable  damage  to  the  North 
American  Bent  Chair  Co.  factory. 

North  Vancouver,  B.C. — A  five  broke 

out  recently  at  Mosquito  Creek,  totally 

destroying  the  lumber  mill  there,  owned 

by  Messrs.  Chubb.  Barton  &  Campbell. 
The  loss  will  be  about  $6,000,  and  there 
was  no  insurance  on  the  milL^^^ 

975;  water  tank,  $26,000;  improvements, 

$60,000. 
Winnipeg,  Man. — The  Board  of  Con- 

trol have  awarded  a  contract  to  Babcock 
&  Wilcox  for  a  boiler  for  the  incinerator 

at  $4,970. 
Oshawa,  Ont. — The  Water  Commission 

have  accepted  the  tender  of  the  Turbine 
Equipment  Co.,  of  Toronto,  for  the  in- 

stallation of  a  1,000  gallon  a  minute,  2- 
stage   electric   turbine  pump,  for  $2,265. 

Montreal,  Que.— The  G.  T.  R.  has  plac- 
ed an  order  for  one  thousand  box  cars 

with  the  American  Car  &  Foundry  Co. 
The  cars  are  to  be  of  80,000  pounds  ca- 

pacity, and  of  the  most  modem  type, 
with  steel  underframe  and  standard  safe- 

ty appliances. 
Islington,  Ont. — Tenders  for  water- 

works supplies  were  opened  at  a  recent 
meeting  of  the  York  County  Council,  and 
that  of  T.  Tomlinson  &  Son,  quoting  100 
large  frames  and  covers  at  $21  each;  14 
small  frames  and  plugs  at  $21  each,  and 

four  special  frames  at  $42  each  were  ac- 
cepted. 

Toronto,  Ont. — The  contract  for  the 
36-inch  pipe  to  be  laid  by  the  city  from 
the  main  pumping  station  at  the  foot  of 
John  street  to  Front  street,  has  been 
awarded  to  the  National  Iron  Works,  at 

$215  a  length,  and  the  contract  for  the 
steel  castings  to  the  Reid  &  Brown  Struc- 

tural Steel  &  Iron  Works,  Ltd. 

CONTRACTS 
Stratford,  Ont.— The  Weber  Chimney 

Co..  Chicago.  111.,  hive  been  awarded  the 
contract  for  $4,000  chimney  for  city. 

Toronto,  Ont.— The  S.  F.  Bowser  Co. 

have  been  awarded  a  contract  by  the 

Ottawa   Car   Co.   for   tanks   and   pumps, 
etc. 

Coaticook,  Que.— The  Wm.  Hamilton 

Co.,  Peterboro,  have  the  contract  for 

water-wheel  for  power  plant  for  Pen- 
man's, Ltd. 

St.  Johns,  Que.— City  Council  have 

awarded  the  contract  for  the  construc- 
tion of  filter,  tank  and  the  improvements 

to  the  city  waterworks  to  Laurin  & 

Leitch,  Montreal,  for  the  sum  of  $195,- 

975,  made  up  as  follows:— Filter,  $109,- 

INCORPORATIONS 
The  Federal  Steel  &  Foundry  Co.,  has 

changed  its  name  to  that  of  the  Monarch 
Tractor  Co.  of  Canada,  Ltd. 

Leather  Products  Ltd.,  has  been  incor- 
porated at  Ottawa,  with  a  capital  of 

$20,000,  by  George  S.  Gibbons,  Thomas 
G.  Wilson  and  Edward  H.  Brund  all  of 
Toronto  to  manufacture  leather  and 

leather  products  at  London,  Ont. 
The  Burns  Cement-Gun  Construction 

Co.,  has  been  incorpared  at  Toronto  bv 
G.  C.  Loveys,  G.  W.  Morley  and  W.  M. 
Smith  of  Toronto,  to  carry  on  the  busi- 

ness of  general  contractors,  with  a  capi- 
tal of  $40,000. 

Dann  Spring  Insert  Ltd.,  has  been  in- 
corporated at  Ottawa  by  G.  R.  Harvey, 

C.  V.  Langs  and  E.  G.  Binkley  all  of 

Hamilton,  Ont.,  to  manufacture  automo- 
bile parts  and  accessories  at  Hamilton, 

with  $40,000  capital. 

The  Nicu  Steel  Corpor.ntion  has  been 

incorporated  at  Ottawa  by  Joseph  M. 
Gordon,  Donald  R.  Hossack  and  M.  L. 

Chamberlain  of  Toronto  to  manufacture 
and  deal  in  iron,  steel,  nickel,  copper, 

etc.,  at  Toronto  with  a  capital  of  $200,- 
000. 

The  Canadian  Incinerator  Co.,  has 

been  incorporated  at  Ottawa  by  Samuel 

Rogers,  Henry  M.  Frickle  and  Alan  G. 

Keith  of  Toronto  to  manufacture  furn- 
aces, incinerators,  boilers,  engines, 

pumps,  etc.,  at  Toronto  with  a  capital 
of  $50,000. 

Gas  Processes  Ltd.,  has  been  incorpor- 
ated at  Ottawa  by  George  C.  Loveys, 

George  W.  Morley  and  William  M.  Smith 

to   carry   on  the    business    of    electrical 



July  26,  lOl" C  A  N  .\  D  TAN    :\I  A  C  H  I  N  E  R  Y 

71 
mechanical  and  gas  engineers.  The  com- 

pany is  capitalized  at  $50,000  and  the 
head  office  is  at  Toronto. 

The  New  Mfg.  Co.,  has  been  incorpor- 
ated at  Ottawa  with  a  capital  of  $45,000 

to  manufacture  all  kinds  of  heating  de- 
vices and  apparatus  at  Ottawa.  Ont.  The 

incorporators  are  Thomas  R.  Beament, 
Alan  H.  Armstrong  and  Robert  J.  Smith 
all  of  Ottawa. 

Chambers,  McQuigge  &  McCaffrey  Co., 
have  been  incorporated  at  Ottawa  with  a 
capital  of  $450,000  to  carry  on  business 

as  a  general  engineering  and  construc- 
tion company  at  Toronto.  The  incorpor- 

ators are  R.  H.  Parmenter,  A.  J.  Thomp- 
son and  S.  D.  Fowler  all  of  Toronto. 

The  Canadian  Life  Buoy  Co.,  has  been 

incorporated  at  Toronto  with  a  capital 
of  $100,000  to  purchase  the  British  and 
Canadian  patents  of  a  new  life  preserver 
and  to  manufacture  same  at  Windsor, 

Ont.  The  provisional  directors  are  C. 
W.  Coldwell,  O.  E.  Fleming  and  F.  E. 
Harvey  all  of  Windsor,  Ont. 

MARINE 
St.  John,  N.B. — After  being  in  com- 

mission less  than  six  months  the  new  four 
masted  schooner  Letitia  T.  Mackay,  has 

been  sold  at  Bordeaux,  France,  for  $110,- 
000. 

Kingston,  Ont. — The  Kingston  Ship- 
building Co.  is  asking  for  the  consent  of 

the  municipality  to  extend  its  plant  75 
feet  further  into  the  harbor,  in  view  of 

the  great  increase  in  shipbuilding  opera- 
tions here. 

Sarnia.  Ont. — The  old  steamer  Saronic, 
at  one  time  known  as  the  United  Em 

pire,  is  again  in  commission,  and  is  now 

the  W.  L.  Kennedy,  having  been  con- 
verted into  a  bulk  steamer.  The  Saronic 

was  launched  at  this  port  in  1882. 

Vancouver,  B.C. — The  auxiliary  schoo- 

ner Janet  Carruthers,  which  was  launch- 

ed recently  at  North  Vancouver,  has  been 

chartered  by  the  Canadian  Trading  Co. 

to  load  lumber  at  Vancouver  for  Port 

Adelaide,  Australia.  The  lumber  will  be 

supplied  by  the  Rat  Portage  mill. 

Vancouver,  B.C. — The  other  auxiliary 

schooners  on  passage  besides  the  Mabel 

Brown,  are  the  Margaret  Haney,  for 

Bombay;  the  Geraldine  Wolvin,  for  Syd- 

ney; the  Laura  Whalen,  for  Port  Ade- 
laide. The  Jessie  Norcross  is  now  at 

Genoa  Bay  loading  for  Port  Adelaide. 

Owen  Sound,  Ont.— Word  has  been  re- 

ceived here  that  the  Great  Lakes  steamer 

Scottish  Hero,  has  been  torpedoed  while 

en  route  from  Sidney,  N.S.,  to  Havre, 

France,  with  a  cargo  of  steel  products. 

She  was  commanded  by  Captain  Luke 

Holmes,  of  Sydney,  N.S. 

Victoria,  B.C.— Announcement  was 

made  at  the  plant  of  the  Cameron  Genoa 

Mills  Shipbuilders,  Ltd.,  that  the  fifth 

auxiliary  schooner,  which  is  now  m  an 

advanced  stage  of  construction  at  the 

vard  for  the  Canada  West  Coast  Navig
a- 

tion Co.,  will  be  christened  "Jean  Steed- 

man." 

New  Westminster,  B.C.— The  fir
st  car- 

load  of   machinery  for   the   shipbuildmg 

WM.    MUIR   &   CO.,    LIMITED 
.Manchester,    Knglnnd. 
.Machine  Tool  Makers. 

Specialties:      Patent  Puncher  Slotting 
Machines,     Milling     Machines,      Boring 
Machines'. 

Agents:      Messrs.      Peacock     Bros.,  6S 
Beaver   Hal!   Hill.   Montreal. 

Send  for  catalogue. 

JOHN  STIRK  &  SONS,  Limited 
HALIFAX.  ENG. 

MACHINE    TOOLS 

Agents— The  A.  R.  William*  Mcy.  Co.,Ltd. 
Torooto.  Winnipeg,  Vancouver,  St.  John,  N.B. 

BERTRAMS  LIMITED 
Engineers 

Sciennes,     EDINBURGH 
PAPER    MILL    MACHINERY 

and 
MACHINE  TOOLS  for  IRON  WORKERS 

Catalogues  offered  to  Purchasers. 

Quality  is  Highest — Not  the  Price -..    I  t     r<  A       J    1 0-Inch  Universal Dickow  sOuaranteed     index  centers 
Vou  save  from  .$50  to  $125  on  first  cost. 

iii.v    times    tUat    liecause   of   their 
simple    construction 

and     great    ease    of 

operation.  The.T  em- 
body     the    maxi- 

mum   of   accura- 
cy,   simp  llclty 

and  durability. 

Get  the  Original — Beware  of  ImUators 
SaJJ  hy  aJJ  dialers.       Write  to-day  for  particulars 

Fred.C.  DicLow,  35So.  DesplsincsSf.,Cliicgji>,lll,,U.S.A 

Oil  Tempered 
Steel  Springs 
— for  every  purpose 
and  the  best  for  each 

Special  styles  of  all 
kind    to  order. 

THE  CLEVELAND 
WIRE  SPRING 
COMPANY 

Cleveland,  Ohio 

U,S,A, 

Our    large   stock    of 
Machins   Bolls. 

Rivets    and  Weshers 

assures  quickly   fill- 
ed     orders     and 

prompt    shipment. 
One    quality    only— Tbe   Best. 
Send    a    trial    vrder. 

LONDON   BOLT    & 
HINGE  WORKS 

London  Ontario 

i//m/m/>/Mm/M//////mMj!i 

Special  Machinery 
MADE  TO  ORDER 

Mill  Machinery,  Engine  Worl( 
Grey  Ironand  Brass  Castings 

TRY  US  FOR  GENERAL  REPAIRS 

ALEXANDER  FLECK,  LIMITED 
(Vulcan  Iron  Works)  OTTAWA,  ONT. 

We  Know 
you  are  anxious  to  buy 

Canadian  Made 

goods. 
The  Imperial 

Chuck 
is   manufactured   by 

Ker  &  Goodwin 
Brantford,  Canada 
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PATENT 

ATTORNEYS 

RESEARCH    BUREAU 
REPORTS  BY  EXPERTS  ON   SCIENTIFIC,  "ECH- 

NICAL  AND   INDUSTRIAL  DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS,    TRADE    MARKS,    ETC. 
HANBURY  A.  BUDDEN 

T12  Dhummond  Blog..  Montreal 

Cable  Address 
"BREVET" 

fF ATE  NT r W     Fetherstonhaugh    &    Co., 
■  Patfnt  Solicitors.  Hear!  Office, 
■  Knjal     Bank     Bklg.,     Toronio. 
■  Ottawa     Office.     5     El^in     St. 
■  Ntnd    for    our    Plain    Practical 
■  I'uinters.       Copy     of    NafionaJ 
■  Progress,  in  which  our  patents 
■  arc  adTertised,  mailed  free. 

fi 

rPROMPTLY  SECURE! 
In  all  countries.     Ask   for  our  Investor's  Adviser* which   will   be  sent   free. 

MARION    &   MARION    364    University  St. 
Merchants  Bank   Building,  comer 

St.   Catherine   St..   MONTREAL.    Phone   Up.  6474 
and  Washington,  D.C.,  U.S.A. 

MANUFAC, 
ToRTABll  rlMwT' 

CRAW  CUT  SHAPCRS ' 
SPKIAl  DRAW  CUT  R  RSHAPtRS^ 

riNISHCD  MACniNC  KLYS'^ 
STATIONART&.PSRTABLeKCYWATCUTTlRS'I 
SPCCIAl  ISUMOTIVE  CYUNO£RPLAMEBS| 

orricc ^"^ works: MUSKCCON  hcight;>  usa 

ON   PAGE    74 
You'll  find  a  host 
of   Opportunities. 

TURN  TO  IT! 

plant  now  in  course  of  being  established 
on  Poplar  Island  by  New  Westminster 
Construction  and  Engineering  Co.,  has 

arrived,  and  installation  will  begin  short- 
ly. The  company  have  a  contract  for 

building  four  vessels  for  the  Imperial 
Munitions  Board. 

Vancouver,  B.C. — The  building  of  thf. 
auxiliary  fleet  has  meant  a  great  deal  for 
the  British  Columbia  lumber  trade.  There 
are  12  vessels  in  the  programme  and  of 
these  seven  have  been  launched.  As  each 
vessel  uses  a  million  and  a  quarter  feet 
of  lumber  in  her  construction  it  is  seen 

that  15,000,000  feet  will  be  used  in  con- 
struction alone.  Each  vessel  carries  at 

least  1,500,000  feet,  so  that  the  vessels 
will  take  out  of  this  province  18,000,000 
feet  as  cargo. 

Fort  William,  Ont. — Benjamin  Leavitt, 
a  Toledo  man,  descended  180  feet  into  the 
waters  of  Lake  Superior  recently,  and  lo- 

cated the  hulk  of  the  steamer  Pewabio, 
which  was  sunk  with  a  valuable  copper 
cargo  on  the  night  of  August  9,  1865.  The 
Pewabic  went  down  at  a  point  seven 
miles  off  Thunder  Bay  Island,  after  being 
rammed  by  the  steamer  Meteor.  One 
hundred  and  twenty-five  persons  lost 
their  lives.  The  copper  cargo  is  reported 
to  be  worth  a  million  dollars. 

Victoria,  B.C. — The  auxiliary  schooner 
Mable  Brown  arrived  at  Sydney,  Austra- 

lia, on  June  29,  with  a  cargo  of  British 
Columbia  lumber,  having  made  the  voy- 

age from  Vancouver  in  80  days.  The 
Mabel  Brown  was  launched  from  Wallace 

Shipyard  No.  2,  North  Vancouver,  on 
January  27,  and  she  had  her  trials  in 
the  Guif  on  March  22  and  March  25.  On 

March  29  she  left  Vancouver  for  Che- 
mainus,  where  she  loaded  1,534,903  feet 
of  lumber.  The  vessel  left  Chemainus 

early  on  April  15,  with  Capt.  Boyd  in command. 

Vancouver,  B.C.  —  The  Lyall  Ship- 

building Co.,  expects  to  lay  the  keel  im- 
mediately for  the  first  of  the  six  wooden 

ships,  which  this  company  has  contracts 
to  build  for  the  Imperial  Munitions 

Board.  About  four  and  one-half  months 

will  be  required  for  the  construction  of 

each  of  the  ships.  Pending  the  com- 

pletion of  the  two  wooden  vessels  at 
present  under  construction  by  the 

Wallace  Shipyards  Co.,  the  Lyall  Com- 

pany will  start  operations  on  the  western 

portion  of  the  property.  On  this  two 

new  shipbuilding  berths  will  be  con- structed at  once. 

Vancouver,  B.C. — The  auxiliary  schooner 
Janet  Carruthers  was  launched  at  the 

Wallace  Shipyards  on  June  29,  beini; 

christened  by  Mrs.  Norman  Burkinshaw. 
This  vessel  is  the  seventh  to  take  the 

water  within  the  past  year  of  the  fleet 

of  twelve  ordered  by  the  H.  W.  Brown 

Co.  The  Janet  Carruthers  is  of  wooden 

construction,  260  feet  over  all  with  44 

feet  beam.  She  is  equipped  with  semi- 

Diesel  engines,  Bolinder  type,  which  gen- 
erate 320  horse-power.  She  has  twin 

screws.  Three  more  vessels  are  under 

construction  at  the  Cameron-Genoa  Mills 

Shipbuilders'  plant,  where  the  others 
were  built,  and  two  more  are  nearing 

completion  at  the  Wallace  shipyard. 

Oxy-Acetylene  Welding 
We  can  give  the  best  of  service 
in  all  kinds  of  welding  repair 

jobs.  We  have  successfully  re- 
paired the  most  difficult  jobs.  Our 

work  is  high-class  and  our  prices 
moderate. 

Send  us  veur  toork  or  wme  ua  regard       it. 

TORONTO  WELDING   CO. 
26  Pearl  St.,  TORONTO 

ETAL 
STAMPINGS 

M 
We  are  manufactur- 

ers of  stamped  parts 
for    other    manufac 
turers. 

We  do  any  kind  of 
sheet  metal  stamp- 

ing that  you  require. 
Our  improved  press- es and  plating  plant 
enable  us  to  produce 
the  finest  quality  of 

work  in  a  surpris- 
ingly short  time. 

We  can  finish  steel 
stamping  in  Nickel, 
Brass  or  Copper. 

Send  us  a  sample 
order. 

'"I 

A (I 
W.  H.BANFIELD&SONS 
372  Pape  Avenue,  Toronto.  Can. 

"Barnes-made" 
SPRINGS 
nre  ttio  result  of  over 

sixt.v  years'  experieuce  in 
spring  mnking.  c-ombiiieil with  unaurpassed  equip- 

ment .Tiiil  the  worlini.Tn- 
ship  nf  men  who  have 
been  with  us,  ten,  twenty 
nnd  in  some  cases  thirty 

years. Write  for  boolilet  No.  7-T. 
Established  1857. 

THE  WALLACE  6ARNES  COMPANY 

218  South  St.,  Bristol.  Ct.,  U.S.A. 

ManTrs  of  "Barnes-rf»€\de"   Product* 
Sprin«js,Screw  Machine  Producls.told  f^ollcd  Slcel  .-vid  \Vir« 
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MAKE  NAILS!  NOT  NOISE!     .«^ 
We   offer  the   trade  new   types   of 

WIRE  NAIL  MACHINES 
siVi^J  'ni./^^^''-*^'"^  •  ̂ ^'TH  VERY  HIGH  OUTPUT:  ALL  PARTS  ACCES- 
Smait  ̂ r„l;E'^®'-°  MAINTENANCE  COSTS:  GREAT  CAPACITY:  OCCUPYING SMALL  FLOOR  SPACE. 

Smoothly  running  machines,  with  balanced  mechanical  motions  and  no  rotating 
cams.     Built  m  5  sizes,  handling  wire  from  No.  17  to  %"  diam. 

PRACTICALLY  NOISELESS  IN  OPERATION 

Sleeper  &  Hartley,  Inc.,  Worcester,:Mass. 
CANADIAN  BRANCH,  COATICOOK,  P.Q. 

London.    England.    F.    A.    Perry,    63    Qaeen    Victoria    Street.    E.C.    4.      Paris.   France,   Edgar   Bloxham,    12   Rue  du   Delt 
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Let  the  Boss  Know  It! 
IF  you  are  a  reader  of  Canadian  Machinery, 

go  tell  your  employer  about  it  some  con- 

venient time !  You  couldn't  tell  the  up-to-date 
manufacturer  anything  that  would  please  him 
more.  He  would  know  that  you  are  abreast  of 

the  times;  that  you  are  ambitious  and  inter- 
ested in  your  work;  that  you  are  acquainted 

with  methods  and  machinery  which  make  for 

greater  efficiency.  He  will  say  softly  to  him- 
self: "Here  is  a  live  wire, — I'll  just  keep  my 

eye  on  that  chap." 
If  you  are  not  a  regular  reader  it  will  pay  you 

to  become  one  right  away — quick. 

Subscription  price — $3.00  per  year.  52  issues. 

Selling  Fast  on  Its  Merits— 
This  pulley  was  but  recently  placed  on  the  market, 
and  we  are  receiving  repeat  orders  galore. 

Its  popularity  proves  that  we  are  not  alone  in  the 
conviction  the  Bernard  Wood  Split  Pulley  lead  in 
quality,  appearance  and  finish. 

Give  it  a  trial,  it's  sure  to  appeal  to  you. 
Prices  And  Full  Particulara  on  Application. 

The  A.  Bernard  Industrial  Company 
Manufacturers  of  High-Grade  Power  Transmission  Appliances 

Office  and  Works:        FORTIERVILLE,  QUE.        -        CANADA
 

The  Bernard 
Wood  Split 

Pulley 

If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  anstiered. 
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:..^"!! Rates  (payable  in  advance):  Two  cents  per  word  first  insertion;  one  cent  per  word  sub- 
sequent insertions.  Count  five  words  when  box  number  is  required.  Each  figure  counts 
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FOR  SALE 

-|    24"  CONRADSON  TURRET  LATHE.     APPLY 
-*-    McGregor,    Mclntyre.    Limited,    Toronto,    Ont. 

c3m 

-pOR  SALE— THREE  26"  x  12'    C.M.C.   DOUBLE back  geared  quick  change  gear  engine  lathes  ; 

never   been    used.      McKinnon   Dash    Company,    '^t. 
Catharines,    Ont.  c2m 

TpOR      SALE— 4      REED      PRENTICE      ROUGH 
Turning  Lathes  with  cut-off  attachments  in 

first-class  condition.  These  will  make  an  ex- 
cellent machine  for  4.5  shells.  The  Hayes  Wheel 

Co.  of  Canada.   Ltd.,   Chatham,  Ont.  com 

pOR  sale:— 10  PRACTICALLY  NEW  NO.  7-C 
Heavy  Dutj'  Racine  Hack  Saw  Machines.  Suit- 

able for  all  cutting  purposes.  For  further  in- 
formation and  price  address  The  Peck  Rolling 

Mills.    Limited.    Montreal.  c3m 

QNE  BRAND  NEW  10  x  36  NORTON  PLAIN 
^  grinding  machine.  This  machine  on  our  floor 
ftill  crated,  never  been  used.  For  price  and 
further  particulars  address  Windsor  Machine  & 
Tool    Works,    Windsor,    Ontario.  c5m 

-1  — ROBB  HORIZONTAL  STEAM  ENGINE,  10  x 
12,  35  h.p.  Just  overhauled  by  makers.  Price 

$300.00.  1— Heavy  Duty  Rockford  Drill.  Suitable 
for  shells  or  heavy  work.  Weight  of  drill  3,600 
lbs.  Good  as  new.  Write  for  specification.  1 — 

Jones  &  I>amson  2  x  24  Turret  Lathe.  2H"  hole  in 
spindle,  16"  swing,  cone  drive,  collet  chucks  for 
bars  up  to  2"  diameter.  Or  lathe  can  be  fitted  with 
standard  universal  chuck.  Flat  turret  16"  dia- 

meter. Good  condition.  Price  $400.00.  1 — Warner 
&  Swasey  Turret  Lathe.  Round  turret,  diameter 

^".  hand  cross  feed  for  turret.  Swing  14".  Fairly 
good  condition.  Price  $200.00.  1 — Bertram  2- 
spindle  Thread  Miller.  Made  by  makers  for 
threading  18-pdr.  sheila.  Now  used  for  thread- 

ing sockets.  Good  condition.  Steel  Furnishing 
Co..    Ltd..  New   Glasgow.  Nova   Scotia.  c2m 

TTYDRAULIC  EQUIPMENT  FOR  SALE.— The 

equipment  listed  below  13  in  first-class  shape 

haying  only  been  used  about  three  months.  Blue 
prints  and  specifications  and  foundations  draw- 

ings will  he  furnished.  2 — 14  x  12  x  5"  Fair- 
hanks-Morse  duplex  steam  driven  high  pressure 
pumps  at  80  gals,  per  minute  capacity  each 
against  600  lbs.  pressure,  steam  pressure  150  lbs. 

I — Weighted  Accumulator  good  for  1000  lbs.  per 
sq.  inch.  16"  diameter,  plunger  11  ft.  stroke  with 
squeezing  water  cushion  and  wooden  outside 
bumper  blocks.  The  tank  for  the  Meighing  mater- 

ial surrounding  the  cylinder  is  10'  1"  in  diameter 
and  11'  0"  high.  1--Return  Suction  Tank  for 
above  pumps  and  accumulator.  Height.  9'  0". 
diameter  8'  0".  Capacity,  2700  Imperial  gallons. 
'\his  equipment  can  be  shiDT>ed  immediately  and 
i  ■-  open  for  inspection  at  the  company's  plant. 
Alices  on  application.  The  Canadian  Copper  Com- 
t-iiiy.    Copper  Cliff,   Ont.  c8m 

SPECIAL   MACHINERY 

i  T^r ANUFACTURERS— WE  CAN  UNDERTAKE 
,  work  to  any  specification — munition  produc- 

tion equipment  or  otherwise.  Write  W.  H. 
Sumbling  Machinery  Co..  7  St.  Mary  St..  Toronto 

BUSINESS  CHANCES 

QHELL  PLANT  FOR  SALE  —  COMPLETE 
plant — installed  since  1914.  for  the  machining 

and  assembling  of  4.5  inch  H.E.  shells,  situated 

at  Dartmouth.  Nova  Scotia,  on  line  of  Interco- 
lonial Railway,  with  siding  running  into  the 

works.  Will  sell  the  equipment  outright,  with 

privilege  of  renting  the  building  in  event  of  the 
purchaser  engaging  in  the  same  business.  Starr 
Manufacturing  Co.,  Limited,  Dartmouth,  Nova 
Scotia.    Canada.  c26m 

POR  SALE— A  MEDIUM-SIZED  TWO-STOREY brick  factory  situated  in  the  best  small  city 
in  Ontario.  Buildings  in  good  condition,  suitable 
for  either  metal  or  wood-working  ;  shipping  facili- 

ties unexcelled.  Two  trunk  lines  ;  direct  connec- 
tions east,  west,  north  and  south.  Educational 

advantages  the  very  best.  Plant  will  be  sold  at 
a  bargain  and  on  easy  terms  of  payment,  if 
desired.     Apply  Box  294,  Canadian  Machinery. 

WANTED 

WANTED— SECOND-HAND    POWER    SQUAR- 
ing  shear  to  cut  No.  10  gauge  steel  up  to 

24"  wide.  Must  be  in  good  working  condition. 
Packard    Electric    Company,    St.    Catharines,    Ont. 

c4m 

1  POWER  HAMMER.  500  LBS.  CAP.VCITY. 

-*-r>.^lt  driven.     2    24  or  26  x  10  or  12  ft.  C.M.C. 
cnyine  lathes.  1  Pipe  Threading  Machine  with 
tanjyent  die  attachment  to  cut  between  %  to  ̂ 1 

inch.  1  Vertical  Boring  Machine,  42"  table, 
P.uller  or  Niles  type.  These  machines  must  be 
in  first-class  condition  and  reasonable  in  price. 
Apply  :    P.O.   Box  10(i.5.   Montreal.    P.Q.  c4m 

FOR   SALE 
4—14    X    6     Flather    Engine    Lathes,     C.R., 

Q.C.G.,    new. 

4 — 14  X   5  Reed  Engine   Lathes.   R.  &   F. 

3—18  X  8  Davis  Engine   Lathes,  D.B.G. 

1—18    X     10    Rahn-Larmon    Engine    Lathe. 
new. 

1 — 18    X    12    Rahn-Larmon    Engine    Lathe. new. 

1—22"   X    10'    Nicholson    &    Waterman   En- 
gine   Lathe. 

1- No.    13   B.    &   S.    Automatic   Gear   Cutter. 

1 — 30"    Newark    Automatic    Gear    Cutter. 

1—5  X  4S  Pratt  &  Whitney  Plain  Grinder. 

1 — No.    2    Bath   Universal    Grinder. 

1—12   X   60   Modern    Plain    Grinder,   new. 

2 — Lees-Bradner    Thread    Millers. 

1—30   X    30   X    8'    Powell    Planer,    new. 

Brownell    Machinery    Co. 
Providence,  R.  L 

SITUATIONS  WANTED 

PRACTICAL    WORKS     MANAGER    AND    ME- chanical  expert  with  years  of  experience  in 
United  States  and  Canada,  a  specialist  in  muni- 

tion work,  open  for  engagement.  Best  of  refer- 
ences.    Apply  Box  304,   Canadian  Machinery. 

c4m 

M ACHINE       SHOP       FOREMAN       DESIRES 
change  as  shop  foreman  or  master  mechanic  ; 

acquainted  with  scientific  management :  26  years' 
experience.     Box  322,   Canadian  Machinery. 

A  UE  YOU  LOOKING  FOR  PRODUCTION  IN 

your  tool  room?  High-grade  tool  room  fore- 
man desires  position  in  a  fuse  or  shell  factory 

where  results  count.  Will  be  at  liberty  Aug. 

1st.  Do  not  reply  if  you  do  not  want  a  man 
to  take  full  charge.  Box  323,  Canadian Machinery. 

A  PRACTICAL  MACHINE  SHOP  SUPERIN- 
"^   tendent    of    broad    experience    in    Canada    and 

States  will  be  open  for  position  as  superintend- 

ent or  general  foreman.  July  15th.  Al  refer- 
ences. Address  Producer,  Box  321,  Canadian 

Machinery.  c3m 

SITUATIONS  VACANT 

rpHOROUGHLY  CAPABLE  BRASS  FOUNDRY -*-  Foreman  to  take  charge  of  small  foundry  do- 

ing a  general  jobbing  business  and  also  munition 
work.  Location  Montreal.  Address  for  infor- 

mation. "Brass  Foreman,"  P.O.  Box  1934.  Mon- 
treal. .  <:26m 

TvrECI-IANICAL  DRAFTSMAN  WANTED. 
-"^  Expcrienoed  ou  engines  or  turbines,  cap- 

able of  working  out  engine  details.  Apply 

giving  full  particulars  as  to  experience,  salar.r 
reiiuired,  and  enclose  references,  to  Henry 
Hope  &  Sons  of  Canada  Limited,  Peterborough, 
Ont.  <^**™ 

-\Y  ANTED  —  ASSISTANT  SUPERINTENDENT '*  for  SK-inch  shell  factory.  Must  be  capable 

of  getting  maximum  production  from  an  estab- 
lished plant  and  have  good  mechanical  experience. 

Duties  to  consist  chiefly  in  supervising  production. 

Give  full  particulars  in  writing  of  previous  ex- 
perience, age.  references,  and  salary  required,  to 

Henry  Hope  &  Sons  of  Canada,  Ltd.,  Peterboro. 
All  information  will  be  treated  in  the  strictest 
confidence.  c^™ 

rpECHNICAL  ADVERTISING  MAN  —  LARGE manufacturing  concern  near  Toronto,  building 
a  general  line  of  heavy  machinery,  requires  a 
young  man  to  take  care  of  its  advertising  :  must 
be  able  to  prepare  machine  descriptions  from  blue 

prints  and  to  write  clear,  concise  English  :  adver- 
tising experience  desirable,  but  not  necessary : 

please  state  age,  nationality,  experience  and 
salary  desired,  and  send  samples  of  your  work 
with   first   letter.      Box   320.   Canadian   Machinery. 

c26m 

-pOR  MILL  MACHINE  SHOP— A  COMPETENT ^  foreman  with  energy  and  resource,  with  some 
knowledge  of  French  ;  also  general  machinists  for 
small  shop  in  a  modern  town  with  established 
manufacture.  This  is  an  opportunity  for  family 
man  to  locate  to  permanent  benefit.  William  S. 

Nish,  53  Maple  Avenue,  Shawinigan   Falib.  Quebec. c3m 
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PROMPT  SALE 
and 

DELIVERY 
Steel  shed,  corrugated  iron 
roof,  108  X  292;  40  maxi- 

mum height;  eight  years 
old,  in  new  condition; 
about  433  tons. 

T  ̂^'  u  B  r  o  w  n  CI  a  n  t  r  }- 
Cranes,  total  span  300',  in- 

side span,  180';  both  equijD- 
ped  with  10"  x  12"  three- 
drum  engines;  50  H.  P. 
boilers,  maximum  capac- 

ity 15,000  lbs.;  coal  con- 
veying cai:)acitv  4,000  lbs., 

350  feet  per  minute. 

Lot  of  extra  equipment! 
Can  be  seen  in  operation. 
Good  as  new. 

New  York  Machinery 
Exchange 

50  Church  St.,  New  York  City 

FOR 

IMMEDIATE 
DELIVERY 
No.  28—17"  X  96"  Brown  & 

Sharpe  Plain  Grinder. 

Pratt  &  Whitney  Vertical  Sur- 
face Grinder,  36"  Table. 

No.  li/o  Bath  Universal  Grin- 
der, complete  tool  room 

equipment. 
No.  IVo  Landis  Univer,^al  Grin- 

der, for  Internal  and  Ex- 
ternal Grinding. 

36  ft.  Nile^  Plate  Planer. 

Lynd-Farquhar    Co. 
Boston,  Massachusetts 

H.  W.  PETRIE 
of  MONTREAL 

Limited 
Montreal,  Que. 
LIST  OF  NEW  AND  USED 
MACHINERY  IN  STOCK 

FOR 

IMMEDIATE   SHIPMENT 

ENGINE  LATHES 

5'     Lancaster    Sgl.     B.  G. ,     Geared 

SUn. 
Stan. 

Stan. 

New     13 

Feed. 
.New    15"    X    6'    South    Bend,    Sgl.    B.G 

Change   Gears. 

S.H.    15"    X    6'    South    Bend,    Sgl.    B.G, 
Change    Gears. 

iN'ew    16"    X    6'    South    Bend,  .Sgl.    B.G, Change    Gears. 

New    15"    X    7'    Oliver    Dbl.    B.G..    Q.C.    Gear. Oil    Pump    and    Pan. 

New    16"    X    24"    x    10'     South    Bend    Gap    Sgl. 
E.G..    Stan.    Change    Gears. 

S.H.     17"    X    S'    Greaves    Klusman     Sgl.     B.G.. Geared    Feed. 

Xew.    18"    X    8'    Greaves    Klusman    Dbl.     B.Q., Geared    Feed. 

Xew    18"    X    8'    Giddings    &    Lewis    Dbl.    B.G.. Geared    Peed. 

Xew    IS"    X    8'     Stevens    Sgl.     B.G.,    Standaitl Change    Gears. 

New    IS"    X    8'    South    Bend   Sgl.    B.G.,    SUnd. 
Cliange    Gears. 

S.H.     18"    X    10'     Mullei     Sgl.     B.G..     StandanJ 
Change    Gears. 

.N\-w    18"    X    12'    South    Bend    Sgl.    B.G..    Stand. 
Change   Gears. 

■S.H.    20"    X    10'     Flather    Sgl.     B.G.,    Standard 
Chnnge    Gears. 

S.H.   36"   X   10'   Fay  &   Scott   Sgl.    E.G.,   Stand. 
Ch.Tnge    Gears. 

HEAV^  DUTY  MANUFACTURING 
LATHES 

New  20"  X  8'  Petrie  Heavy  Duty  Alanufactur- 
iiig   Lathes. 

TURRET.  SPEED  AND  BRASS  LATHES 

SCREW  MACHINES 

New  13"  X  7'  Piitman  Speed  Lathe. 
b.li.  15"  X  5'  6"  Fox  Brass  Lathe  with  Chasing .VttdLhment. 

S.H.  3j"  X  10'  Vilter  Lathe.  Friction  E.G.. 
Geaied  Feed  with  18"  Hex.  Power  Feed  Tur- 

ret. New  No.  0  Foster  Plain  Head  Screw  Machine, 
with  wire  feed  and   automatic  chuck. 

DRILLS 

New  3'    Dresses   Plain   Radial.   Gear  Box   Drive. 
New  ■^"  Excelsior,  Back  Geared  Wheel  Lever, Power   Feed. 

.New  20"  Silver,  BacK  Geared  Wheel  Lever 
Power  Feed. 

Ntw  H"  Leland  Gifford  Single  Spindle  Sensi- tive. 

•S.H.   14"   Avey   Spingle  Spindle   Sensitive. 
S.H.   14"  Foote-Burt  Four. 
-Nr-w    No.   1   Emco   Bench   Single. 

HACK  SAW  MACHINES 

N.w   Peerless  High  Speed. 
N.'w   No.    1  Atkins   Kwit-Kut. 

GRINDING  AND  BUFFING  MACHINES 

New  20"    Ford   Smith   Water  Tool    Grinder. 
New  18"  Ford  Smith  S.O.  General  Purpose  Pe- 

destal  Grinder. 

New  16"  Ford  Smith  S.O.  General  Purpose  Pe- 
destal Grinder. 

New  12"  Ford  Smith  S.O.  General  Purpose  Pe- 
destal  Grinder. 

New  12"  Ford  Smith  S.O.  Combination  Grindei 
anri   Buffer. 

NVw  12"  Ford  Smith  S.O.   Buffing  Machine. 
New  Style  B,  Pjint  Yankee  Twist  Diill 

Grinder. 

MISCELLANEOUS 

S.H.   No.  22  Garvin  Vertical  -Milling  Machine. 
S.H.    No.   0  Burke   Hand   Milling   Machine. 

New  Hi"  National  Bolt  Cutter  with  Lead  Sci.-w 
.\ttnchment. 

New  No.   1  Graho  Metal   Saw  Table. 
Nt-w    D4  Rock   River  Slitting  Shear. 
New  No.   4  Chicago  Gteel   Bending  Brake. 

Telegraph,   Phone  or  Write  for  Prices  and 
Further    Particulars 

H.  W.  PETRIE  of  MONTREAL 
LIMITED 

MONTREAL,  QUEBEC 

PETRIE'S  LIST 
Of  New  and  Used  Machine  Tools  Stock 

for  IMMEDIATE  DELIVERY 

TURRET    LATHES    AND   SCREW 
MACHINES 

12"    X    42"    Foster,    plain    head. 
15"   X    5V2'    American,    fox. 
16"  X   6'    Pratt  &    Whitney,   turret. 
18"   X  6'    Prentice,   high   speed. 
22"  X   8'    Pratt   &   Whitney. 
24"  X  8'    Lodge  &   Shipley. 
26"  X  8'  Fay  &  Scott.   B.G. 
No,    2    Hercules   screw    machine. 
No.  2  Warner  &   Swasey,  plain   head. 
No.   6    Warner   &   Swasey,    friction    head. 

ENGINE    LATHES 

14"   X   6'    Lodge   &    Shipley. ''"   X   fi'    1  nndon.    back    (reared. 

16"  X  8'  McDougall,    back    geared. 

16"    X    8Mi'    Cincinnati.    D.B.G. 
17"  X   8'    Blaisdell.    back-geared. 
18"  X  6"  New   Haven. 

18"  X   10'    Putnam,    back-geared. 
20"  X   8'    Fifield,   back   geared. 

21"   X    9'    back-geared,    sine'e    purpose    (4). 
21"    X    8'    Bawden.    heavy    duty. 
24"   X    11'    Pond,    back-geared. 
30"  X   10'   Ames,  back  geared. 

31"  X    16'    Fifield.   back-geared. 
18'  X   32"  X   12'   C.M.G.   gap. 

20"  X  38"  X  16'  double  back  gear.  gap. 
24"  X   44"  X   20'    C.M.C..    gap. 

DRILLS 

13"   Perfect,   2-spindIe. 
14"   Excelsior,   sensitive. 
16"    Barr.    sliding   head. 
18"    Buffalo,   post  drill 
20"    Perfect,    lever   feed. 

20"    Silver,    back -geared. 
22"    Bnrnes.    back -geared. 
24"  Kerkhoff.  sliding  head. 
40"  Bickford,  back  geared. 

64"   Canedy-Otto,   wall  radial. 
No.    10a    Baush.    16-spindle. 
No.    ̂ '2    Avey,    ballbearing,    bench. 

GRINDERS 

No.    1    Wilmarth    &    Morman. 
No.    I    Cincinnati,    universal   tool. N'o.   2   T,andis. 

No.    2    SeMers.    universal. 
No.   3  Modern,  universal- 

No.    14   Besly.   with  shell   holder. 
26"   Gardner,  disk. 

IRON    PLANERS 
20"  X  20"  X  5'  Bertram. 

24"  X  24"  X  6Mr'  Bertram. 
24"  X   34"  X   8'   Cincinnati    2  heads. 
2.V'  X   2r,"  X   12'    Lodge    &    Davis. 
36"  X   36"  X   10'    Sellers.    4   heads. 

40"  X   40"  X   12'   New  Haven,   power  feefl 

MILLING    MACHINES 

No.    0    Burke,    hand    feed. 
Bertram,    plain. 

Brown    &    Sharpe,   power   feed,   plain. 
Fjtchburg.    geared,    plain. 
No.    2   Ford-Smith. 
Monarch,   vertical. 

SRAPERS. 

16"    Cpnpda    Mach.    Corp. 16"   Hendey. 

16"    Queen    City,    back    geared. 
20"    Cincinnati,    back   geared. 
24"  Gould  &  Eberhardt. 
30"   Morton,  draw  cut. 

MISCELLANEOUS 

G"    and    12"    Racine    Hack    Saws. 

4"   and   6"  Robertson   Hack    Snw-s. 
6"    Kennedy    Cuttiner-off   Machine. 
12"    Hall    Pipe  Machine. 

No.    2    Colburn    Keyser-ter. 
No.    5    Grant   Rotary   Riveting    Hammer. 

Nos.    1    pnd   31;^    Greenerd    Arbor    Presses. 
No.    2    Bliss   Foot-power   Press. 
Bro\vn-Boggs    Punching   Press. 
Bertram    Single-end    Punch    and    Shear. 
Nn.  3  Dundns  Double-rnd  Punch  and   Shear, 
7'    Geared   Bending   Rolls. 
1500-Ib.    Toledo    Drop    Hammer. 
4.S0-Ib,    Williams   Drop   Hammer. 

H.  W.  PETRIE,  LTD. 
FRONT  STREET  WEST,  TORONTO 

]f  any  advertisement  interests  you,  teai  it  out  now  and  place  with  letters  to  be  answered. 
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RIVERSIDE 
Machinery  List 
We  Own  Every   Tool  Offered 

ENGINE    LATHES 
1—28  X  10     Hamilton     Standard     Etigiue     Lathe, 

with    turret- 
1—28   X   15   Putnam   Standard    Engine   Lathe. 
1—22   X   14   Putnam   Standai-d    Engine   'Lathe. 
5— ̂ ^ew   18  X  8   Springfield   Engine    Lathes. 
1— 'New    16  X  8   Springfield    Engine    Lathe. 
L— New    14  X  6    Springfield    Engine    Lathe. 
1—18  X  6     Jones     &     Lamson     Standard     Engine 

Lathe. 
1—16  X  8   Porter   8t,andard    Engine   Lathe. 
2—16  X  8    Reed   Stud   Lathes. 
1—14  X  8   Sebastian    Standard    Engine    Lathe. 
1—14  X  6   Lodge    &    Shipley    Engine    Lathe. 
1—14  X  0   Springfield   Engine    Lathe. 
1—14  X  6    Prentiss    Engine    Lathe. 
1—14  X  6    SelMstian    Engine    Lathe. 
2—14  X  6    Van    Werjl    Engine   Lathes. 
1-11   X    5   Seneca   Falls    Engine    Lathe. 
1— No.    3   IHartiarse    Bench    Lathe. 

TURRET    AND    SOKEW    MACHINES 
1— 2H  X  24  Jones  &  'Lamson    Flat  Turret   Lathe, 

1— 2  X  21    Jones    &    Lamson    Flat    Turret    Lathe, 
cone    head. 

2— No    6-A  Potter  &  Johnson  Automatic  Lathes. 
3— No.    4    Foster   F  G.H.    Head    Screw   -Machines. 
"-•No.    3   Faster   F.O.H.    Hand   Screw   Machines. 
l^No.   5  Pierson  F.O.H.    Hand  Screw  Machines. 
1— >,'o.  4  tSmnrr  &  Kamon  Hand  Screw  Machine. 
4—Ncw  14"   Pierce  Turret   Lathes. 
2— New   1x8   Pierce   Hand   Screw    Machines. 
2—2"     Cleveland      Automatic     Screw     Machines, 

jogger  feed. 

MIULLVG    MACHINES    AND    GRINDERS 
2— No.    3  Cincinnati   Universal,   cone   type. 
5-.\o.    Wi   Knight  'Milling  &   Drilling  Machines. 
2-No.    13   Pratt   &   Whitney   Lincoln   Type   Mill- 

ing   Machines. 
1— No    1  Cincinnati   Plain    Millmg   Machine. 
1-jNo.    13   %   Garvin    Plain    Mdling  M.ichine. 
1— No.    2   Hendey   Plain    -Milling    Machine. 
3— Fox   Hand    Milline   Machines. 
1— Garvin    Hanil    ..Miller. 

,  1— No.    'Ai    Kalh    Universal    Grinder. 
l—No.    17f>    Wells    Cutter    Grinder. 
1— Mina    Valley    Universal    Cutter    Grinder. 
4— ,No.    0  Burke   Bench   Millers    (new). 

DRILL    PRESSE.S 
1— 3-spindle  8"    overhang  Henry  &   Wright   High 

Speed    Drill.  „       ̂      „       ̂  
3-K"     Leland    &    Gifford     High     Speed     Bench 

Drills. 
6— 'i"^"    Buffalo    Plain    Drill    Presses. 
4-6-.')pindle    Fox    High    Speed    Drill    Presses. 
2_!.spiMdle    Fnx    High    Snepl    Drill    Presses. 
1— .T   Mueller  Plain  Radial  Drill. 
I—)'    niokford    Tla'linl    Drill,    with    T.A. 
l-c    Mueller    "'»in    Radial    Drill. 

1— le-.'viiiiidle    Na'co. 

.SH/'P'='1R8     .«ND    P'ANRRS 
l-w  Ohio    H.D  .    Tt.G     r^nk    Shaper. 
1—04"  Xew    Barker  Crank    Shaper. 
1— ■>*"  To'ltre   &    DaT;<!    C»!ired    Shaper. 
1-1,(1"  Tien'ley   Ceared    Shaper. 
]_1F"  Tr..,i'ipy    Geared    Shaper. 
1— IF"  r!.>,.vin    Rhaner. 
2-lC"  Niw   Sprinsfleld    B.C.    Crank   Shapers. 

PRESSES 

1— TTatf'-^   .T7..-r"il        Strn^-^IV*        a.-i,.t        G.'an^l 
Pieso  with    dnuhle   ram   knock-out 

i^'Vo     11    Pe.-V!ns    Drawing   Press. 

^N'n'    3-W    Bliss    Wiring    Presses. 
■j_o^-i^     B     .c-    S     Pnll    Boii-'I    TTnTumer. 
1_o"o.ih.    v>.    jt-    w     ''nit    ■P'^^rd    Hammer. 
1_'^.i-i.'i  '  On..^Titnn    Belt    Hammer. 
I— ̂ S-lh.    Bradley  Helve  Hammer. 

AIR     dOMPRBSISORS 
1—8  X  6    Westinghnuse    Steam    ,\ir   Compressor. 
1—16  X  18  X  12    Union    Steam    Pump   Co.,    steam 

driven    air   compressor. 
1—10  X  10     Tngersoll     Sargent    Belt    Driven     Air 

Compressor. 
1-_10  X  10-^Clayton   Belt  Driven   Air  Compres.snr. 
1— »  x8Fairhanks-Moi-se     Eleotircal      Driven     Air 

Compressor. 

1—8  X  8    Gardner  Single    Belt    Driven    .^ir   Com- pressor. , 

1—8x8  ITnion  Steam  Pump  Co.  Belt  Driven  Air 
Compressor. 

1-71,;.  X  6     Chicaffo     Pneumatic     Tool     Co.     Be-t 
Driven    Air   Compressor.  . 

1-6  X  6  Cliicago  Pneumatic  Tool  Co.  Belt  Driven 
Air    Compressor. 
We  also  carry  a  large  stock  of  Steam  En- 

gines. Steam  Pum'Pft  and  Electrical  Equipment 
of    all    kinds. 
We  are  in  the  market  to  purdliase  machines 

tools  both   large   and   small. 

RIVERSIDE  MACHINERY 
DEPOT 

17-29  St.  Aubin  Avenue 

DETROIT,  MICH. 

GOOD  USED 
EQUIPMENT 

ELECTRIC  TRAVELING  CRANES. 

50-Ton,  61'    7"  span,   four  motor,   550  volts,   D.C. 
.;5-Toii.  40'    0^'  span,   four  motor,  220  volts,    D.C. 
2d-Tou    trolley,    three   motor,    320   volts,    D.C. 
lu-Ton,   40'    span,    80'    lift,    three   motor. 
21,    14    and    4%    H.P.    Shaw    crane    motors,    230 volts,    D.C.  „-, 

10  H.P.   Akron  crane  motor,  220  volts,  D.C. 
2   to  T^^.  Ton  hand   cranes,    22'    span, 
10-Ton  hand  crane,  56'   0"  span. 
20-Ton  hand   crane,   29'    6"  span. 

BRAKE    AND   PRESSES. 

-No    11  Perkins   (Trimming),   4"   stroke,   1G,5IX)  lbs. 

No    225  Adriance    (Punch),   2"   stroke,  7,0(X1  lbs. 
No.   65  Toledo   (Cam   Drawing),    B.G.,   13,000  lbs. 

PUNCHES  AND  SHEARS. 

Lever    Shear    (double),    cap.    2"    sq. 
'S"    throat    (single),    cap.    %x%"    (belt). 
36"    throat    (single),    cap.    Wtxl"    (belt). 
48"    throat    (single),    cop.    3.xH4"    (steam). 
16"    throat    (single),    cap.    H4xl%    (belt). 
38"    throat    (single),    cap.    1x1"    (belt), 
36"    throat    (single),    cap.    %x%"    (belt). 
17"    throat    (smgle),   cap.   ?4x%"    ('belt). 
15"   throat    (single),    cap.    %k'A"    (hand), 
10"    throat    (double),    cap.    IV^xl"    (belt), 

-ingle    Shear    (double),    cap,    6x«x?8"     fhelt). 

Angle    Shear    (double),    cap.    6x6x%"    (belt). 
Plate    Shear   (Univ.).   18"   blade,    cap.    %". 
It'.tary    splitting.    30"    throat,    cap.    %". 
Itotaiv   bevel.    5"    throat,    cap,    %". 
'Coulter    &    McKenzie,    cap.    3x%",    spnng   steel. 
\llisator,    7"   blade,    cap.    1"   squares. 
Guillotine,    Perkins,    No.    6,    cap.    2%    sq. 

UniSCBLLANBOUS. 
.Xcme    Rivet    and    Upsetter,    IW    cap, 

Heuding   Roll,   6'.   drop   end.   W   and   8"   rolls.  ̂_ 

Bending    and   Straightening    Mch..   H"    cap..    1" stroke.  > 

Cold    Saw     Newton.    4A"    blade,    two    tables. 
Rotary    Planer,    36",   Cleveland   No.    2. 

First-class  condition— <iuick   shipments. 

McCoy-Brandt  Machinery  Co. 
Office  and  Warehouse  : 

216-218  Penn  Ave.,      Pittsburgh,  Pa. 

FOR  SALE 
Equipment    used    for     making 

18-pr.  Shells. 

l~Wamer    &    Swasey    Turret    Lathe,    2"    x    24", 
with    attachments. 

1— T.indennan    Do^ible    Spirdle    Boring    Machine. 
with    attachments    fnr    finish    boving    shrapnel 
and  nose    turning   H.E. 

l—Flather  &  Co.   14"  x  5'   0"   Lathe,   with  chnck 
anJ   countershaft. 

1— Fosdick  16"   X  6'   0"  Lathe,   with  collet  chuck 
and    countershaft. 

1— Braopose  16"  x  6'   0"   Lathe,  collet  chuck  and 
taper    attachment. 

1— Goldie  &.   ilcCulloch  Nosing   Press  with   Dies, 
1  — Beotty    Accumulator. 

l—Lees-Bradnpr  Thread  Miller,  with  attaclimenbi 
and   countershaft. 

1— Jones   &    Lamson   Turret    Lathe.    2"    x    24". 
l_^t.gallon    Bowser    Tank    and    Pump:    good    aa 

new. 

l_Oold  Saw,  with  yariable  speed  motor.  60  cycle. 
220   volt,    cuts   irp   to  9"   stock,   complete   with three   saws. 

1— 4^-iConnection    Pyrometer   w<th    Rheostat,   made 
by   Ta>lor  Instrument  C». 

1— Thermo    Couples,    39"    lone,    bent    ̂ 2%"    from nose. 

1— Tkeroio   Couples,  39"  lo»p.  straight. 
l_One -Connection    Tycos    Pyrometer,     made    by 

Taylor  €o. 

l_Rertram    Band    Turning    Attachment,    for   24" 
Lathe.    Ball-bearing    Centre. 

All     the     above    located     at     Welland.       Prices. 

Delivery    and    full    particulars    gladly    furnished. 

M.  Beatty  &  Sons,  Limited 
Welland,  Ont. 

CHAS.   A.  STRELINGER   CO. 
43-51  Lamed  St.  East 

Detroit,  Mich. 
Machine     Tools     In     Stock   For   Immediate 

Shipment 

DRIDLING   MAOHI>'ES. No.    3    Barnes    Horizontal    Radial    Drill. 
Js'o.   -l-B  8"   overhang  Jdeni?  &   Wright  Sensitive 

Diill. 

No.    1  Class   I.    Ifl"    overhang  Henry   &   Wright 
tieusitive   Drill. 

No.     1-S    Garvin    E.G.     Hoi-izontal    Drill,    with 
pump  and  piping. GRlNDlBBS, 

Si.\-Fiftcen   Fitchburg  Grinder  (Automatic  Feed) 
SL\-Fiftecn    FitohbuiB    Grinder    (Hand    Feed). 
No.     '2.     Diamond     Aut.     Surface     Grinder,     belt 

driven. 

No.  2  Bath  Universal  Grinder  (10x25),  with  "C" 

equipment. No.    U',4    Bath    Universal    Grinder    (10x36),    witi 
"C"    equipment- 

No.     1    Wilmarth    &    Morman    Aut.     Universal 
Grinder,   complete. 

H  AMM  BBS— POWER. 
Small  Jind   Large  Quick-work  Power  Hammers. 

LATHES. 
No.    5i4    Sloane    &    Chaise    7"    I    35"    Precision 
Bench  iLathe,  with  compound  rest  and  cshait. 

11"    X    8'     American    Q.C.     Lathe,    with    Taper 
Attachment   and    regular  equipment 

14"    X   C    .Monarch   Q.C,   8. E.G.    Engine    Lathe. 
17"   X  8'    Sidney   Q.C,  3-step  Cone,   D.E.G.    En- gine  Lathe.  . 

No.    66-E    13"    X    6'    Seneca   Falls    Lathe,    with 
couiijter.shaft. 

9"     X     12"     Porter-Oable     Lathe,     with     regular equipment.  _ 

MILLWO    MAOHINBS-HAND. 
No.    1    Standard    Hand    Miller,    with    oil    piunp 

eqiiil'ment  and   countershaft. 
No.    6   Whitney   Hand    .Miller  with   countershaft- 

POWBR   PRES.SES. 
No.   4   Niagara  O.B.I.    Power  Press. 
No.  5  Niagara  O.B.I.   Power  Press. 

SMWS—'SACK. 
No.    1   Racine   H..S.    .Metal   Hack   Saw,    cap.    6" 

X   6". 

Peerless   H.S.    Metal   Hack   Saw,   cap.    6"   x   6". 
RHE.VRS— ROTARY. 

No.    1    Quick-work    Rotary    Shear. 
No.    5    Quick-work    Rotary    Shear. 

TAPPI.N'G    MACHINES. 

No.  1  Garvin   Aut.   Tapper,   cap.  %"  with  count- ershaft. 
3-16"     and     5-16"     Rickcrt-Shafer     Tapping     Ma- 

chines. 

C.  W.  CULLEN 
MACHINERY  CO. 
LEADER-NEWS  BUILDING 

CLEVELAND,  OHIO 

American  B'   Plain  Radial  Drill,  3"  spindle, 
box  table,  b.g.,  tapping  attachment.  M,D. 

Bickford  i'    Plain  Radial  Drill,  cone  drive, 
La  Pointe  Broaching  Machine. 

Toledo  No.   204  Spc.   Double  Crank   Press. 

Toledo  400-lb.   Board  Drop  Hammer. 

2— P.   &   W.  No.  2  Cutting-off  Machines. 

Bement  Miles  &   Co.  IVi"  Spindle,   Vertical 

Drilling  and  Boring  Mill,  68'  swing. 
■  Gardner  No.   24   Belt^driven   Disc   Grinder. 

Bradley      150-Ib.      Upright     Strap,      150-lb. 
helve,    75-lb.    Upright   Strap    Hammers, 

Detroit   Japanning    Ovens,    8'    10"    x    8'    x 

152". 

Gisholt    28"    Turret    Lathe,    taper    attach- 
ment,  M.D. 

Pratt   &   Whitney   48"   Gap   Lathe. 
Hanna  30-ton  Riveter. 

Pangborn    Sand    Blast,    84"    rotary    table. M.D. 

S_800-ton    G.E.    Hydraulic    Double    Action 
Presses. 

l_Toledo    Toggle    Press.    No.    165V4. 
1— Ferracute   Press,   Dagg  66. 

Bliss    Presses — 3   No.    6O14,    rack    and   pin- 
ion :  1  No.  77 >4  :  1  No.  87  special  geared. 

3 — ZVi    Cleveland   Automatics  ;  prac.   new. 
10—%"   B.   &   S.    Automatics. 5—3"  X  36"  J.   &  L. 

Allis-Chalmers     150     H.P.     Corliss    Engine. 
)2'    F.W. 

Bruce  MacBeth  150  H.P.  Gas  Engine;  new. 
2— Rathmann  Jones   Gas  Engines,    125   and 

225   H.P. 

//  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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ANUFACTURED 
ACHINE  TOOLS 

GUARANTEED  TOOLS  FOR  IMMEDIATE  DELIVERY 

Our  Guarantee 
Your  money  back  if  you  return  a  machine  within  30  days 

from  date  of  shipment,  freight  prepaid. 

NO  EXCUSES  NECESSARY. 

Some  Choice  Ones 
ENGINE   LATHES  —Latest  Models 

:24— 22'  X     8'  Hamilton,  D.B.G.,  C.R.,  Semi-Q-C. 
5—22"  X     8'   Hamilton,  D.B.G.,  Turret  tool  post. 
4 — 22"  X     8'   Davenport,  D.B.G.,  Turret  tool  post. 
7—22"  X  10'  Hamilton,  D.B.G.,  C.R.,  Semi-Q.C.G. 
2—22"  X  10'   Hamilton,  D.B.G.,  Turret  tool  post,  Semi-Q.C.G. 

.20—22"  X  10'  Davis,  D.B.G.,  G.R.,  Q.C.G. 
8—24"  X  10'  Lodge  &  Shipley,  D.B.G.,  O.K.,  Q.C.G. 
8—24"  X  10'  Lodge  &  Shipley,  Selective  Gd.  Hd. 

11 — 26"  34  10'  American,  D.B.G.,  C.R.,  and  carriage  turret. 
2 — 26"  X  10'  American,  D.B.G.,  carriage  turret. 

19 — 26"  X  12'   Putnam,  carriage  turret,  semi-Q.C. 
9—25"  X  12'  Putnam,  C.R.,  Semi-Q.C. 
2—26"  X  12'  Wickes,  D.B.G.,  C.R.,  Semi-Q.C.G 
10—28"  X  10'   Niles,  Bement,  Pond,  D.B.G.,  Q.C.G. 
4 — 28"  X  14'  Lodge  &  Shipley,  Select,  Gd.  Hd.,  motor  drive,  turret  and  taper. 
3_30"  X  16'  Lodge  &  Shipley,  D.B.G.,  C.R.,  turret  and  taper. 
11—40"  X  18'   Pittsburgh,  triple  geared,  Q.C.G. 

TURRET  MACHINES— Latst  Models 

.25—21"  Gisholts,  SVa"  hole,  2-step,  5"  belt. 
25 — 21"  Gisholts,  3V2"  hole,  motor  arrangement 
15—24"  Gisholts,  414"  hole,  3-step,  4"  belt. 
.40 — 24"  Gisholts,  6"     hole,  2-step,  6"  belt. 
42 — 24"  Gisholts,  6'    hole,  motor  arrangement. 
2—2%"  X  26"  Greenlee  Flat  Turrets. 
2—2%"  X  26"  Pratt  &  Whitney,  Gd.  Hd.  Turrets. 
4 — 3-A  Warner  &  Swasey  (bar  machines). 

DRILLING    MACHINES. 

1—24"    Baker    High    Duty. 
1 — 2    spindle    Foote-Burt. 
4—2  spindle   Baiter  Vert.  Cyl.  Bor..  adj.  spindle. 
1—4   spindle   Foote-Burt   Rail   Drill. 
1  —  10    spindle    Foote-Burt    Rail    Drill. 
1 — 12    spindle  Moline   Rail   Drill. 

HORIZONTAL    BORING    MACHINES. 

1— Beaman   &   Smith.  2>s"  bar. 
1  —Bement.    2%"    bar. 
1— Betts.    2'h'    bar. 
I--N0.    3    Barnes    Double   End. 
1 — Newark.    3"    bar. 
1 — No.    4    Newton    2    spindle.    4". 

1 — 2-spindle   Beaman    &    Smith   Cyl.   Boring. 
4— P.    &    W.    2-spindle    Rifle    Barrel    Drilling. 

-1.5"    Hendey    Friction. 
16"    Perkins    Friction. 

1- 
1- 

2—16"  Barker    Plain    Crank. 
1—24"  Gould    &    Eberhardt    Back    Geared    Crank. 
1 — 24"  Queen    City    Back    Geared    Crank. 
2—48"  Morton   Draw  Cut. 

MILLING    MACHINES. 

2 — No.   5   Brainard. 
1 — No.    3    Brainard    Plain. 
1 — No.    20    Oesterlein    Universal. 

New  Green  List 
Just  Out 

Write  or  wire  for  this  "Gresn  List" 
as  it  gives  full  description  of  the 

above  list  of  machines  and  also 

hundreds  of  othsrs. 

1 — No.    1^-2    Brown    &    Sharpe    Universal. 
1 — No.    25    Becker    Plain. 

1 — No.   2    Cincinnati    Universal. 
1— No.   5    Schuchardt   &   Schutte   Plain. 
1 — No.    3    Hendey    Plain.     • 
4 — No.    2    Pratt    &    Whitney    Lincoln. 
1— 60".>i4S".x.S'    Ingersoll    Slab. 

I — Beaman  &  Smith.  2  vert.  heds..  1  hor.  cross 
bor.    hd. 

1 — No.  2  Beaman  &  .Smith  Combination  Horizon- 
tal  and    Vertical. 

MISCELLANEOUS. 

1—10"    Bement    Blotter. 
1—1.5"    Betts    Blotter. 
1 — No.    1.5    Garvin    Profiler. 

HILL,  CLARKE  &  CO.  OF  CHICAGO 
625  WASHINGTON  BLVD.,  CHICAGO,  ILL. 
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IMMEDIATE  DELIVERY 
DRILLING    MACHINES 

Leland    H.S.B.B..    Bench    type. 
No.   lU   Knight  Driller  and  Miller. 

14"   Rockford   Sensitive. 
20"  Kern.  b.g. 
22"  W.  F.  &  J.  Barnes,  s.h..  b.g..  p.f. 
No.  25  Foote-Burt  24"  Drill   (new). 
32"    W.   F.   &  J.  Barnes,   s.h..  b.g..  p.f. 
32"    Hamiiton   s.h..    b.g..    p.f. 
No.  30-C  Baush,   12-spindle. 

20"   W.  F.   &  J.  Barnes.   4-spindle. 
3'    W.    E.    Gang    Plain    Radial. 
gij'    W.    E.    Gang    Plain    Radial. 

GEAR    CUTTERS 
Reynolds    Hobber. 
No.   11   B.    &   S.    Automatic. 

30"  X  9"   G.   &   E.    Auto,   for  spur  and   bevel. 
24"  X  7"   G.   &   E.   for  spur. 
No.  3  26"  B.   &   S..  for  spur. 
36"   Walcott  for  spur. 

GRINDERS 
Yankee    Drill. 
Leland  Universal,  with   power  feed. 
No.    23   B.    &    S.    Gear   Cutter. 

8"  X  30"    Modern    Plain    (new). 
14"  X  20"    B.    &    S.    Plain 
Garvin  Hole  Grinder. 
Gisholt   Tool    Grinder. 
No.   0   Diamond   Water  Tool. 
No.    16    Gardner    Disc    Grinder. 
No.  24  Gardner  Disc  Grinder. 

No.  SVa  Rivett. 
No.  S  Cataract. 

No.  5  Cataract. 
13"  X  5'    P.  &  W.  c.r.  taper. 
14"  X  6'    Davis,    p.r. 

14"  X  6'    Fairbanks,  c.r.   taper. 
16"  X  6'    Prentice,   c.r. 

18"  X  8'   L.    &   S..  pat.   head.   c.r.   taper. 
IS"  X  10'    Fitchburg,    c.r 
18"  X  12'    Barker,   c.r. 
20"  X  14'    Blaisdell.  c.r. 
21"  X  12'    New   Haven,    c.r. 
24"xl3'    New   Haven,   c.r. 
32"  X  16'  Blaisdell,  c.r. 
36"  X  20'    American,    t.b.g. 
SVi"  X  60"   Fitchburg   Lo-Swing. 

16" 

25'
 

No 

2" 

21 

TURRET  LATHES. 

Lodge  &  Shipley. 

Niles. 
2  Warner  &  Swasey,  Hollow  Hexagon. 

X  24"  Jones   &   Lamson. 

X  36"  .Jones     &     Lamson,     chucking    equip- 
ment. 

X  36"  Jones  &  Lamson,  bar  equipment. 
Gisholt,  with  taper. 

24"  Gisholt  Turret  Lathes,  taper  attach. 

36"  X  36" 
40"  X  38" 

40"  X  40" 

PLANERS. 

16'   Seller?,  one  head. 
14'   Putnam,  one  head. 
12'  New    Haven,     one    head,    one 

side   head. 

SCREW  MACHINES. 

LATHES 

30"    Dalton. 

1"    B. 

16"  P 

No.  2 
No.  2 
No.  2 

No.  3 
No.  4 
No.  3 

No.  12ij  Garvin.  Friction  Head. 

No.  2-G'b.  &  S.  Automatic. 
~/s"  Cleveland    Automatic. 

&    S..    Plain. 
&  W.,   Plain. 
Foster,   Plain  Head. 
Costello.   Plain  Head. 
P.  &  W..  Friction  Head. 
Foster.   Geared  Head. 
Pearson.   Geared  Head. 
Bardons   &   Oliver,   Plain  Head. 

PUNCHES    AND    SHEARS. 

No.  2  L.   &   A.  Angle  Iron  Shears,   5"  x   5"  x 
1/2"   (new). 

No.  5   L.   &   A.   Double  Punch  and  Shear,    %" 
X   %",  3"  X    %",   IVsrd    (new). 

No.  1  L.  &  A.  Multiple  Punch   (new). 
No.  2   L.   &   A.  Multiple  Punch    (new). 

No.    1    L.    &    A.    Horizontal    Punch,    ̂ "    in    1" (new). 

MISCELLANEOUS. 

No.    2    Kempsmith    Universal    Miller. 
50-lb.   Bradley  Strap  Hammer. 
100-lb.    Bradley   Helve  Hammer. 

%"   Acme  Forging  Machine. 
52"  Niles  Car   Wheel  Boring  Mill. 
3"  Stover  Pipe  Machine. 
6"  X  14"   P.  &   W.   Thread  Miller. 
No.    3A    La    Point    Broacher. 
No.    1    American    Air   Tempering   Furnace. 
Belt    Lacing    Machine. 
3-Ton    Yale    Duplex    Hoist. 
3-Ton   Y'ale  Triplex  Hoist. 

Stocker-Rumely-Wachs    Company, 
117   N.   Jefferson    St., 

CHICAGO,     ILL. 

Poison  Iron  Works 
Limited 

TORONTO 

Surplus    Machinery   for 
Sale 

■}—?:  Hall  Cut-Off  Machines 

1— Lodge  &  Shipley  Turret  Latlie,  22"  x  10' 

1— Lodge  &  Shipley  Turret  Lathe,  24"  x  10' 

2_Libby  Turret  Lathes,  18" 
l_Gi.sholt  Turret  Lathe,  18" 

2— Gisholt  Turret  Lathes,  21" 
1 — Gardner  Shell  Base  Grinder,  4A 

l_Ford-Smith  Grinder,  20" 
2 — Landi.s  Traverse  Grinders,  4' 

1 — Symington  Band  Turn  Lathe,  3" 1 — Goldie     McCullough     Band     Press    and 

Pump,  3" 1 — 3"  Stamping  Machine 
2 — Tat<"-.Iones  Shell  Furnaces 

3 — Blowers 

MACHINE   TOOLS 
IN  STOCK 

13"  X  7'  6"  NEW  Carroll-Jamieson. 
15"  X  8'  NEW  Carroll-Jamieson. 

12 — 17"  X  8'  NEW  National,  quick  change. 
18'  X  10'  Rahn  Mayer  H.S.,  C.R.,  T.A. 
17"  X  8'  NEW  Sidney,  D.B.G.,  quick  change. 

6—19"  X  8'  NEW  Sidney,  D,B.G.,  quick  change. 
20"  X  8'  Prentice,  H.S.,  C.R.,  T.A. 
26"-48"  X  14'  NEW  style,  McCabe,  double  spindle, 
heavy  pattern,  new  lathes. 
No.   3   Cincinnati  high  power  Universal   Miller. 

3 — No,  1^2  NEW  American  plain  Millers. 
No.  1  NEW  Hendey  Universal  Miller. 
No.  0  Steptoe  New  hand  Millers. 
14"  NEW  Steptoe  Shaper. 
16"  NEW  Steptoe  B.G.  Shaper. 
15"  Bement  traveling  head  Shaper. 
20"  NEW  Steptoe  B.G.  Shaper. 
24"  Flather,  B.G.  Shaper. 
No.  3  B.&S.  Universal  Grinder. 

Bath  Universal  Grinder,  10"  x  25". 50"  X  11"  Gould  &  Eberhardt  Gear  Cutter. 

28"  NEW  Superior  sliding  head  Drill. 

3 — 25"  NEW  Superior  sliding  head  Drills. 
D4  Colburn  high  duty  Drills, 

3—20"  Rockford  high  duty  drills. 
4'  Harrington  Radial  Drill. 

FRANK  TOOMEY,  INC. 
127-131  North  Third  St.,      PHILADELPHIA,  PA.,  U.S.A. 

Mention  this  paper  when  writing  advertisers.     It  will  identify  the  proposition  about  which  you  require  information. 
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We  Have  for  Immediate  Delivery 
the  Foilowing  Second-hand 

Machinery  in  Good  Oper- 
ative Condition 

1  Landis  Xo.  3  Universal  Grinder 

12"  X  42",  complete  equipment,  less internal  grinding  attachment.  .$1,500 

1  Gisholt  Turret  Lathe,  21",  complete 
with  boring  bar  equii^ment  and  coun- 

tershaft   $2,200 

1  Gisholt  Turret  Lathe,  21",  complete 
with  boring  bar  equipment  and  coun- 

tershaft   $1,800 

These  machines  are  particularly  good 
value,  and  may  be  seen  at  our  works. 

A.  B.  JARDINE  &  COMPANY 
HESPELER,    ONT. 

Rebuilt  Machines  For  Sale 
PLANERS 

1— Pond    42xi>xlO. 
1— Powell    2-1x24x6. 
5 — Sellere    25x25x6'. 
3— .Sellei^   25x25x8'. 
1— Putnam    25x2-1x8'    6". 
1— Putnam    25x25x10'. 
1— Wteeler   Heary   30x30x8'  6". 
1— Lathe-Moree    ^x24x5'  6". 
1— New   Haven  34x31x7'. 
1— Wood    Lighi    K'xSOxS'. 
1— Putnam    42x40x12'  6"- 

GRINDERS 

1— (LcBlond.  Cniversal  Tool  ana 
Cutter,  power  feed,  same  as 
new. 

1— Bridgeport   Plain    Grinder.    16x36, 
1— Xo.   3  Landis   Universal   Grinder- 

2— No,     6X    Diamond    Double    Disc'' Grinders, 
1— Ford    Smith    Plain    Grinder, 

AUTOMATICS 

1—1"  National  Acme  Double  Belt 
Type- 

1—1%"  National  Acme  Double  Belt 
Type, 

1— No.    55    National    .\cme, 
1—1"   National    Acme    four   spindle, 
3— No,  5!  National  Acme  four 

spindle, 
3—2"    Cleveland, 
1—2%"  Cleveland. 
2-Wi"  Gridley  Single  Spindle  -Mo- 

tors. „      ,, 
1— Si4"  Gridlev  Single  Spindle  Mo- 

tor. 

LATHES 

1—32x12'    Draper  Lathe.   C.B..   H,S. 
1—36x22'  Fi;chburg  Lathe,  C,R.. 

P.C.F. 

I^»x8'    FitchbutE.    C.R.,    P.C-F. 
3— 16.x8'    Putnam.   C.R..   taper. 

5— lSx6'     Porter.     C.K.,     semi-auicl:, 
taper. 

2—18x8'    Davis.    C.R,.    pan,    pump. 
taper. 

10—16x8'        Grares-Klusman,       C.R,. 
pan,    pump, 

9—10x6'      Perkins      Plain      Turning, 
pan.    pump. 

1—14x6'    Porter,    C.R. 

l-2;x8'    LeBlond.    C-R. 

14 — IftdJ'    Perkins    Lathes,    pan    bed. 
chuck.    Fay   &    Scott  Turrets, 

MISCELLANEOUS 

1—16"   Niles   B,    G,    Shaper, 
2-.'',10    Baker    Drills, 

1—9"   Industrial  Works   Slotter. 
1—34"    Aurora    Sliding    Head    Back 

Geared    Drill, 

3— Prentice  34"  Sliding  Head  Drills. 

2— Industrial   lO''   Drills. 
1— Western       Hydraulic       Banding 

Machine. 
1— Jenckes     Band     Turning     Lathe, 

with  3"   Universal  Chuck. 

1—36"    Aurora    Drill. 
1—12"      Bemenit      Travelling      Head 

Shaper. 
1—12"   Juengst   Crank    Shaper. 

1— SeUeis    Slab   Miller.    2)x21xl2'. 
1— No-    21   Lee-Simplex   Saw. 
1—26x10   Cincinnati    Gear   Cutter. 

This  is  only  partial  list— Send  for  fall  list 

Simmons  Machine  Company,  Inc. 
NEW   YORK,    1001    Singer  Bldg.,  Telephone  Cortlandt  6575 

ALBANY,     N.  Y.,    985    Broadway,    Telephone     4876    Main 

New    York's Greatest 
Stock 
(Partial  List) 

HAMMERS 
10,000  lb.  Sellers  double  leg  Steam 
5,000  lb.  Sellers  double  leg  Steam 
Two  5,000  lb.  Bement  double  leg  Steam 
2,000  lb.  Morgan  Steam  Drop  Hammer 
1,800  lb.  Billings  &  Spencer  Board  Drop 
Two  1,600  lb.  Bement  single  leg  Steam 
Two  1,500  lb.  Billings  &  Spencer  Board  Drop 
Three  1,200  lb.  Billings  &  Spencer  Board  Drop 
1,100  lb.   Miles-Bement  single  leg  Steam 
1.000  lb.  Pratt  &  Whitney  Board  Drop 
800  lb.  Cockburn  &  Barrow  single  leg  Steam 
750  lb.  Toledo  Rope  Drop 

Two  600  lb.  Niles-Bement-Pond  single  frame  Steam 
Xew  400  lb.  Bement-Miles  double  leg  Steam 
200  lb.  Bradley  Upright  Strap 
200  lb.  Bradley  Upright  Cushioned  Compact 
100  lb.  Niles-Bement-Pond  Hand  Drop 
75  lb.  Belden  Strap 
Two  60  lb.  Bradley  Cushioned  Helve 
40  lb.  Bradley  Cushioned  Helve 
Four  40  lb.  Gould  &  Eberhardt  Hand  Rope  Drop 

BORING  MILLS 

10'    Poole  heavy    duty    Vertical,-  two  heads,  motor driven 

52"  Bement-Miles  Vertical,  two  heads,  motor  driven 
Three  34"  Rogers  Vertical,  single  pulley  drive,  turret head 

Five  30"  Bullard  Vertical,  turret  head 
20"  Bullard  Vertical  Turret  Lathe,  two  heads 
18     Bullard  Vertical  Turret  Lathe,  two  heads 

Betts  Horizontal,  4"  bar 
Bement  Horizontal,  3%"  bar 
Betts  Horizontal,  2"  bar 
Pratt  &  Whitney  Horizontal,  2%"  bar 48"  Niles  Car  Wheel 

Underwood  Automobile  Cylinder,  3%"  bar MILLING  MACHINES 

No.  4B  Brown  &  Sharpe  Plain,  single  pulley  drive 
No.    4   Cincinnati   Plain,   heavy   duty,   single   pulley 

drive 

4  Brown  &  Sharpe  Plain 
2  Hendey-Norton  Universal 
2  Cincinnati  Universal 
2  Cincinnati  Plain 
1^2  New  American  Improved  Plain 
1  Kempsmith  Plain 

No.  14A  Gai-%'in  Plain,  table  13%"  x  44" 

No.  3%  Garvin  Plain,  table  12"  x  36' Beaman  &  Smith  2  spindle  Vertical  Slab,  two  spindles 
Two  No.  5  Brown  &  Sharpe  Vertical 
Four   Bi-own   &   Sharpe   Plain  Manufacturing,   table 

9I/2"  X  19" 
Two  No.  1  Garvin  2  spindle  Profilers 
No.  4  Garvin  Profiler 

PLANERS 

25  FT.  NILES  PLATE    '  ■ 16'  Dunkirk  Plate 

60"  X  60"  X  28'  Betts,  two  heads 
55"  X  46"  X  14'  Lincoln,  four  heads 
48"  X  48"  X  12'  Powell  heavy  duty,  three  heads 

New    York    Machinery 
Exchange,  Inc. 

50  Church  Street    .  *  .    New  York  City 

No. 

No. 
No. No. 

No. 
No. 

If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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te±^^  BARGAIN  MACHINERY   ^^S Delivery Condition 
Included  in  the  list  are  Electric  Locomotives,  Air    Compressors,  Electric  Motors,  Snow  Plows,  Motor  Trucks,  etc. 
Following  is  a  partial  list: 
5 — Air  Compii-ssor — 118b  cu.  ft.  t>er  min.,  110  lbs.  pres. 

Class  C-2.  Speed  160  r.p.m. ,  2-stage  Cross  comp. . 
cjlinder  dimension  LP  22",  HP  14",  stroke  18"; 
pulley  wheel  106"  dia. ,  26"  face :  length  overall  13' 
0" ;  width  overall,  10'  0" ;  weight  complete.  28.200 
lbs.;  belt  driven  by  225  H.P.  C.G.E.  motor,  eliding 
base:  Type  1-12  600  r.p.m..  foim  K,  S-phase,  60-cvcle. 
BE  amp.,  2,200  volts;  motor  piilley  28"  dia.  x  28" 
face ;  distance  between  pulley  centera  25'  0" ;  leather 
belt,  2-ply,  25"  wide.  68'  long:  C.G.E.  Starting  Com- 

pensator. TjTie  NR  1S58,  foi-m  Al.  with  no  voltage 
release:  C.G.E.  panel  RN  16868.  vrith  Thomson  Am- 

meter; C.G.E.  Oil  Switch.  Form  K3,  Type  F,  200 
amp..    4.503   volts;   contract  5/27/12. 

1— Aftercoolei-^.OOO  eu.  ft.  of  air.  &«)  sq.  ft  of  cool- 
ing surface;  294  No.  13  steel  tubes,  6'  6"  long,  IH" 

O.D. :  dimension,  42"  dia.  x  15'  6"  long.  13'  6"  be- 
tween center  of  air  inta'ke  and  outlet ;  8"  air  intake 

and  outlet:  2"^"  water  inlet  and  outlet;  120  lbs.  per 
sq.  in.  working  pressure;  weight  6,600  lbs. ;  order 
No.    1256. 

1— Aftercooler— 1300  cu.  ft.  of  air,  230  sq.  ft.  of  cooling 
surface;  44  tubes,  W  0"  long.  2"  O.D. ;  dimensions. 
24"  dia.  x  11'  0"  long.  7'  6"  between  center  of  air 
intake  and  outlet;  6"  air  intake  and  outlet;  2"  water 
inlet  and  outlet;  1"  110-lb.  safety  valve;  weight  3,450 
lbs. ;    order   No.    1255. 

1— Alco  ̂ lotor  Truck— 2  tons,  chain  drive;  H.P.  32.4; 
speed,  high  17.86  m.p.h.,  low  5.96  m.p.h.,  inter.,  9.33 
m.p.h.  reverse.  4.57  m.p.h. ;  4  cylinder  motor  (4Vi:" 
bore  X  S^i"  stroke) ;  water  cooled  centrifugal  pump 
circulation;  3  point  suspen^^ion  tubular  radiator; 
splash  lulbrication;  multiple  disc  clutch,  sliding  gear 
transmission.  Bosch  magneto.  PU4.  model  4;  fraibe 
of  5"  channel;  1.12"  standard  wheel  base;  semi-elliptic 
spring ;  solid  rubber  tires ;  gasoline  capacity  ZTH 
gallons. 

2— Air  R  eh  eaters—Sterling  size  F;  capacity  250  cu.  ft. 
free  air  per  min.  ;  type  of  ignition  A.C. :  size  of 

inlet  and  outlet  Vi";  height  !S  inches;  weight  160 lbs, ;   order  No.    1286. 

2— Air  Receivers— 'Designed  for  126  lbs.  pressure;  size 
72"  dia.  s  188'  0"  long  shell  7-16"  steel  plate,  heads 
H"  steel  plate;  shell  seams  lap  joint  double  riveted; 
circular  seams  single  riveted  \  W  flange  openings ; 
ordered   about  7/7/12. 

S-tRip  Saw—Cowan  M  M6;  capacity  fnr  42";  speed  450 
r.p.m. ;  stationary  iron  table  heavily  ribbed.  3'  10" 
X  7'  6";  bevel  fence,  varying  angles  to  45  deg. :  elevat- 

ing arbor.  13"  vertical  adjustment:  tight  and  loose 
pnlley.«!.  each  22"  dia.  x  10"  face;  belt  driven;  order No.    189,    1271. 

1--36"  Rand  Saw.  complete,  with  tight  and  loose  pul- 
ley   14"    X  4";   belt   driven;    order  ;No.    12TL 

Hand  Power  Liberty  Shears,  complete  with  Knives  and 
Mea.suring  Gauge  (for  cutting  iron)— 1  only.  Shear 
H-7.  cuts  plates  %" ;  fiat  bars  6%  x  19/3G;  round 
bars  1%:  .'square  bars  1";  .-ingles  2%  x  11/32;  ts  2% 
X  11/32:  mitre  on  angles  and  ts  11/32;  approximate 
weight    330    lbs.  :    price    $182.75. 

2  only— Shears  F-3,  cuts  flat  bars  3*4"  s  »^":  round 
■bars  1":  square  bars  %";  angles  3^  x  %;  ts  3%  x 
%:    approximate    weight    220   lbs.;    price    $152.25. 

2  only-tShears  F4.  cuts  flat  bars  4  x  9/16;  round  bare 
1  3/16;  square  bars  1";  angles  4  x  %;  approximate 
weight   400   lbs.;   price   $231.00; 

About  8  Round  Ore  Buckets— capacity  1%  cu.  yds. ;  43" 
dia.  X  49"  depth ;  straight  side  with  pin  and  ring 
fastening;    weight    660   lbs.;    order   No.    22. 

8— Round  Ore  Buckets,  capacity  Wr  cu.  yd. ;  straight 
side  with  pin  and  ring  fa-stening;  bought  Nov.  30, 
1916.    from    Deakin   Cons.    Co. 

About  4  ̂ Square  Ore  Buckets,  Class  "C";  capacity  1 
cu.  yd.:  straight  side;  self-dumping  and  self-righting; 
order   No.   88. 

l-8now  Plow,  made  of  No.  10  steel  plate  and  rein- 
forced with  angles;  same  as  used  on  Montreal  Tram- 

way   Mountain   cars;   order   No.    9258. 

1— Commer  Motor  Tniek.  7  tons,  t>T>e  P.G.,  65  H.P. ; 
drive  chain  enclose*:!  in  aluminium  oil-tight  covers; 
five  speeds  and  one  reverse;  4  cylinder  motor  (5'/S" 
bore  X  6"  stroke) ;  water-cooled,  centrifugal  pump 
circulation;  3  point  suspension  tubular  radiator; 
splash  and  pump  lubrication;  cone  clutch,  sliding 
gear  transmission;  Bosch  magneto  DU4.  model  4; 
Standard  lorrj-  'body,  length  30'  3"  x  width  7'  4%"; 
semi-elliptic  spring;  162"  wheel  base;  solid  rubber 
tires  (front  single,  rear  dual) ;  gasoline  capacity,  ̂  
gallons;    weight    11.000    lbs.;    voucher    No.    1377. 

4— Blowers.  Root  No.  3  Tangent  Arc  Impeller;  horizon- 
tal power  blowers;  capacity  l.OOO  cu.  ft.  of  air  pres- 

sure at  5  lbs.  pressure  per  sq.  in.;  speed  1,300  r.p.m.; 
bottom  intake,  top  discharge,  12"  opening;  geared 
both  ends;  extended  driving  shaft  fitted  with  C.I.  cut 

gear.  4"  face.  36  teeth  and  outboard  bearing;  blower 
mountM  on  C.I.  bed-plate  with  extension  for  motor 
drive:    without    motor;    order    Nos.    233    and    2616. 

About  3  "GU-ngarr^-"  Cars— 3  cu.  yd.  two-way  side 
dump:  height  from  rail  to  floor.  3"-3^";  height  from 
rail  t<i  top  of  box  4'  11^";  height  to  center  of  draw 
bar  r  7":  dimension  of  box.  6'  0"  wide  x  8'  0" 
long,  1'  8"  deep  (inside);  enrls,  doorc  and  floor  2" 
thick;  overall  dimensions  6'  4"  wide  x  12'  0"  long, 
dump  45  degrees;  spring  draw  heads;  link  and  pin 
coupling:  wheels  16"  dia.;  axles  3"  dia.;  gauge  36"; 
buibbitted  joniTial  boxes  of  oil  tray  t>T>e:  without 
1>!  akc« :    orrler    No.     2412- 

About  40  "Muck"  Cars— -1  en.  yd.,  1=W,  tons,  one  end 
dump;  height  from  rail  to  floor,  1'  8";  height  from 
rail  to  top  of  box  3'  4";  wood  box  3'  2"  wide  x 
6'  6"  long  X  r  8"  deep,  lined  with  \i"  thick  steel 
plates ;  one  end  hinge  for  tipple  dumping ;  steel 

truck  frame;  helical  spring  support;  %"  x  4"  through 
draw  bar;  link  and  pin  coupling;  solid  wheel  18" 
dia.;  axle  3"  sq. ;  gauge  36";  overall  dimensions  4' 
0"  wide  X  7'  6"  long;  without  brakes;  weight  empty, 
1.500  lbs. 

About  50— >Sand  and  Stone  Cars,  VA  cu.  yd..  I'-i  tons, 
bottom  dump;  height  from  rail  to  floor  1'  8";  height 
from  rail  to  top  of  box  4'  4" ;  wood  box  with  ends 
inclined  for  45  deg.  dump;  double  steel  doora  oper- 

ated with  side  lever  for  dumping  between  rails,  open- 
ing 18"  X  22";  steel  tnick  frame;  helical  spring  sup- 
port :  %"  X  4"  through  draw  bar ;  link  and  pin 

coupling;  solid  wheel  18"  dia.;  axle  3"  sq. ;  gauge 
36";  overall  dimensions  4'  0''  wide  x  7'  6"  long; 
without  brakes;  weight  empty.  2,100  lbs. 

A;bout  20  "V"  Shaped  Dump  Cars,  1  cu.  yd.,  two-way 
side  dump;  height  from  rail  to  floor  1'  8";  height 
from  rail  to  top  of  box  5'  0";  steel  box  (3/16"  plate) 
"V"  shaped  of  Hudson  type;  steel  truck  frame; 
helical  spring  support;  %"  x  4"  through  draw  bar; 
link  and  pin  coupling ;  solid  wheel  18*  dia. ;  axle 
3"  sq. :  gauge  36" ;  overall  dimensions  4'  0"  wide 
X  7'  6"  long:  without  brakes. 

About  15  Dump   Cars,    two-way   side  dump;  lieight  from 
rail    to    top    of   bos      ;    standard    M.C.B.    wheel 
and    axle:    formerly    "Bay    of    Quinte";    bought    from CNR. 

1— Cement    Oun— Type    PD.    equipped    with    air    motor; 
weight    1.50O   lbs.;    order    No.    li],f)76. 

2~Caniff    Gront    Machine— Standard    type,    for    pressures 
up   to   150  lbs. ;   constniction— steel   cylinder  with   coni- 

cal    hopper    bottom,     flat    top     with     charging    door, 
mounte*!    on    three-legged    base;   piping   and    levers    r.n 
one   side   for  operation    from   one   position;;   orwralion 
— cement,  sand  and  water  admitted   at   top.   mixed  by 
compressed    air    entering    bottom :    discharged    at    bot- 

tom   by    air    entering    top;    two-bag    batch    of    grout 
required    about   60   cu.    ft.    i>f   air   if   wnrking   at   80  1b. 
pressure;    order    Nos.    12.192   and   12.437. 

2— Travelling    Crane— 5    ton.    double    girder    type.    35    ft. 
span;    geared    trolley    and    ceared    bridge    travel;    hand 
nnerated  thrnnghout  with  floor  control:  overall  lentrth 

of   fii-ders   36'    f^" :    cfnter    to   cpnter   of    rail    ?^'    l*i": 
trolley    gauge    1'     W^":    onler    Nos.    7.9M    and    9.81S. 

D'RTTJ.    STRFT^. 

1"  Cruciform  Best  Cast   Drill  Steel.  5.158  lbs.    {.TesBop's). 
IH"   Cruciform    Best   Cast    Drill    Steel,    3,9S6   Tbs.    (Jes- 

sop's). 
Wt"    Cruciform    Best    Cast    Drill    Steel.    2.2«    lbs.     (Jes- 

sop's). 
l%"    Cruciform    Best   Cast    Drill    Steel.    7,018    lbs.    (Jes- 

sop's). 1^"   Cnicifoi-m   Best   Cast   Drill   Steel.    6,59B>4   lbs.    (Jes- 
sop's). 

m"  Cruciform  Best  Cast  Drill  Steel.  450  lbs.  (Jessap's), 
2"  Cnicifoi-m  Best  Cast  Drill  Steel,  5,537  lbs.  (Jessop's). 
3K"  Cmciform  Best  Cast  DriU  Steel,  5.726  lbs.  (Jes- 

sop's). 
2^"  Cruciform  Best  Cast  Drill  Steel,  457  lbs.  (Jes- 

sop's). 
1-^Roll  Hammer  Crusher,  Kennedy  No.  12.  belt  driven ; 

base  heavily  ribbed,  extra  strong  casting:  hammers, 
housing  and  grid  screen  of  manganese  steel ;  pulley 
of  high  speed  roll.  16"  x  14".  1.000  r.p.m. ;  pulley 
of  slow  speed  roll.  5J"  x  4".  50  r.p.m.;  opening  of 
feed  hopper,  12"  x  14";  overall  dimensions  5'  0" 
X  6'  i%"  X  4'  0'  high;  order  No.  806. 

2^Gyra-tor>-  Rock  Cmsher,  Kennedy  No.  IM;  capacity 
75-135  tons  per  hr.  passing  3"  ring;  size  of  openings 
(two  each)  15"  x  56";  combined  openings  15"  x  112"; 
speed  of  driving  pulley  400  r.p.m. ;  size  of  pulley  40" 
dia.  X  18"  face:  requires  100  H.P.  motor  for  driving: 
equipped  with  manganese  mantle  and  concaves;  steel 
spider,  hammered  steel  .'shaft,  and  babbitted  eccentric 
and  ball;  weight  70.000  ll>s. ;  oixier  Nos.  806  and  6.0OO. 

1— Gyratory  Rock  Cmsher,  Kennedy  No.  30;  capacity 
2,500-5,000  tons  per  hr.  passing  4"  ring ;  size  of  open- 

ings (two  each)  30"  x  US";  combined  openings  30"  x 
230";  speed  of  driving  pulley  300  r.p.m.;  size  of  pul- 

ley 64"  dia.  X  3i"  face ;  right  -hand  drive ;  requires 
200  H.P.  motor;  equipped  with  No.  2  cornigated 
manganese  mantle;  No.  1  manganese  concaves,  steel 
spider,  nickle  steel  shaft,  and  babbitted  eccentric 
and  ball;  weight  225.000  lbs.;  order  No.  10,456. 

1— Bucket  Elevator—" Link  Belt"  open  top  type;  capac- 
ity 175  tons  crushed  stone  per  hr.  at  a  speed  of  60 

ft  per  min. ;  dimensions— carrier  76'  0"  long  between 
Centei-s.  inclined  at  19  deg.  from  vertical;  buckets 
24"  pitch  X  30"  wide  attached  to  two  strands  of  21" 
pitch  st^el  strap  roller  chain;  buckets  supported  by 
HYL  rollers  running  on  20-lb.  rails;  equippetl  with  2 

CI  sprocket  wheels.  7  teeth,  55%"  dia..  Si"  pitch, 
keved  to  6%"  dia.  head  shaft;  1  CI  equalizing  gear, 
fti  teeth,  74.87  dia..  2.8  pitch.  8%"  face;  1  CS  equal- 

izing pinion,  12  teeth,  10.69"  dia. ;  2.8  pitch,  8%" 
face,  keved  to  t%"  dia.,  75  H.P.  motor  shaft;  2  CI 
sprocket  wheels,  7  teeth.  55^"  dia..  24"  pitch,  keyed 
to  3  7/16"  foot  shaft;  2  bottom  take-ups;  order  No. 
12.574. 

3— "Word"  Drill  Sharpeners— For  10  ft.  steels:  sharpens 
800-1.000   drills    or  500   new    bits/lOh;   do<-s   not    require 

change  of  dies  or  dollies  for  different  gauges;  dollies 
forge  two  wings  of  the  bit  at  a  time,  working  the- 
steel  from  center  out,  equalizing  the  metal  and  filling 

out  the  comei-s;  dead  block  driven  by  friction  gear- 
and  a  pulley  be]tc<l  to  line  shafting  or  motor;  hand 
and  foot  control,  levers  controlling  dead  block,  hori-. 
zontal  and  vertical  pistons  operated  from  one  posi- 

tion; operates  at  80-100  lbs.  pressure.  Order  Nos.  62" and   6,3Si. 

3— Hammer    Drills,    Class    D'B^IS.      Onler    No.    2,135. 

About    30    Rock    Drills— 3%",    Class    UH-2    Water    Tj-pe; 
air   differential    valve;    chuck    bushing    for    IW'    round 
hollow    steel;   order    Nos.    2.649    and    7,284-5. 

About   30    Rock    Drills- 2%".    Class    FF-12    Water    Type;. 
chuck  bushing  for  Us"  hollow  hexagon  steel;  voucher Nos.    909  .and    426. 

2   Rock    Drills— 2%".    Class   FF-12;  without  water  attach- 
ment ;    chuck    bushing    for    1%"    hexagon    steel ;    order 

No.    2,3G6. 

About    6    Rock    Drills— 3 V,    Class    FSL-13    Water    T>-pe; order  No.   6,301. 

A/bout    12    Hammer    Drills— Hardy    Simplex    T>pe    B-6x. 
weight   27   Ihs.  :   order   No.    1,237  and  3.745. 

2— Hammer    Drill— Haniy    Simplex    T\-pe    B-7;    order   No. 

9,406. 2--Hajnmer   Drill-Type    BOR-33.    Bnttei-fly   Self -rotating  r 
order   No.    9S0. 

2-JH.immer    Drill— Class    A-315.    Self -rotating;    order   No. 

1.308. 
1— iDake    Engine.    No.    4;   V*   H.P.    non-reversible    air    en- 

gine.   400   r.p.m. ;    order   No.    3.1(6. 

1— Vprtical    Engine,    slide    valve;    cylinder   dimensions    6" 
dia,    X   8»    stroke ;    fly   wheel ;    order   No.    15, IM. 

1 — Vertical    Engine,    slide    valve;    cylinder   dimensions    6"" 
dia.   X  7"  stroke:  fl.NTvheel;  throttling  governor;  bought from  Comp.    Engineer. 

About    8    Heading    Bars,    Class    U-31;    4"    single    screw 
columns  S'   0"   long   each,   complete   with   4   ai-ms   and 4   braces. 

2—4"  Double  Screw  Columns,  9'  0"  long  each,  com- 
plete   with    4    arms    and   4   braces. 

2—4"  Single  Screw  Columns  U'  0"  long  each,  complete 
with   4   arms   and  4   braces.     Order  lffi,30S. 

.\l>out    7    Columns^Class    U-29;    5W    Single    Screw    11' 
0"    long    each,    with    2'    6"    center    supporting    brace p order   Nos.    2.649,    6,292. 

4— 5H"  Single  Screw  12'  0"  long  each,  with  2'  6"  cen- 
,ter   supporting    brace;    order    No.    7,977. 

About  8  Tripods— Class  U-3,  adjustable ;  complete  with, 
saddle,  legs  and  weights ;  contract  of  June  17-12, 
and    order    No.    2,326. 

1^25  K.W.  Generator,  type  DLC,  202,  form  A.  speed 
90O  r.p.m. ;  volts  no  load  120,  full  load  125;  amp. 

2fiO;  commutating  pole;  sliding  base';  order  Nos,  5,921 and    3,189. 

1—25  K.W.  Generator,  Type  OhG  20,  speed  1,200  r.p.m., 
volts  125;  armature  No.  12,098;  sliding  base;  order  No. 

2.S36. 1—20  K.W.  Generator.  Type  CVC,  speed  1.200  r.p.m., 
volts  125;  cammutaling  pole;  sliding  base;  order  No. 

4.197. 2— Derrick,  Stifl'-leg  Tjiie;  capacity  5  tons;  boom  10"  x 
12"  X  50'  0"  long:  mast  12"  x  12"  x  30'  0"  long^ 
stiff  legs  12"  X  12"  X  52'  0"  long;  sills  12"  x  12"  x 
46'    0"   long;   complete   witli   bull   ring;   oixlcr   No.    lOL 

1— Electric  Hoist,  Style  No.  206;  single  dnim  32"  dia. 
X  22"  long;  bed  plate,  approx.  6'  0"  wide  x  8'  0" long,  complete  with  C.G.E.  motor  (S17,298),  type 
rrc.  form  M,  37  H.P..  3  phase.  60  cycle  550  volt,  43 
ajni>s.  ;  frame  No.  5,012;  controller  (262,0a6)  ;  type  T, 

lOJ,  EN  9117;  1«  rheostats  No.  20,071  Dr.  20,428;- 
shipping  weight  with  motor  approx.  7.000  lbs.;  rope 

cap.  of  drum  2.3CO  ft,  of  %"  cable;  hoisting  speed 
at  full  load  400  ft.  per  min. :  ptdl  on  single  line 
4,000   poimds;    order    Nos.    850,    1,992. 

2— Shaft  Cages;  capacity  5  tons;  self -dumping;  equipped 
with  safety  catches:  platform  contains  3  ft.  gauge 
track   for  end   dump  cars ;   order   No.    622. 

1— Electric  Hoist,  for  sl\aft  work;  single  fixed  dnim  52" 
dia.,  32"  face,  grooved  for  IH"  diam.  rope,  cap.  90O';- 
dnty  6.300  lbs.  at  200  ft.  per  min. ;  bed  plate  74" 
wide  X  106"  long;  complete  with  G.E.  induction 

motor  Nn.  547.578,  speed  575-600  r.p.m.,  59(1  volt,  3' phase,  60  cvcle.  magnetic  brake  No.  6.69ft;  contcoller 
T  10  J  Nn.  5.224  EN  9.117;  riieostats  No.  20.073  Dr 
20.439;  limiting  switch;  dial  indicator;  contract  7/ 

22/12. 

1— Hobit  Engine— Double  drum  10"  x  18"  drum  cap. 
800 '  each  of  %"  cable ;  cylinders  5"  x  8" ;  pull  on 
single    line    2,000    poimds. 

l-^Hoist  Engine—Single  drum  20"   x  14";  cap.   1.150'    %" 
cable;    double    cylinders    5"    x    7":    hoisting    speed    125- 
ft.    per    min. ;    pull    on    single    line    1,800    lbs. ;    order No.    3,875. 

1— Hoist  Engine-^ize  No.  28,  8  H.P.  smgle  drum  18" 
dia.  X  14"  face:  double  cylindei-s  5"  dia.  x  7"  stroke: 
1.800  lbs.  on  single  line  at  150  ft.  per  min.:  bed 
plate  37"  wide  x  45"  long:  shipping  weight  approx. 
1.900  llw. :  rope  cap.  of  dnim  1,050'  of  %"  cable; voucher  No.   84. 

1— HoLst  Engine— Double  dnim  12"  x  24";  cap.  each 
960'  %"  cable;  double  cylinder  7"  dia.  x  12"  stroke;: 
complete  with  boiler,  swinging  gear  (extra) ;  pull  on 
single  line  7,000  lbs.  at  140  ft  per  min. ;  order. 
Engine    and    B^'cr    No.    fd;    swinging    gei#    No.    488. 

Full  particulars  on  request, 

J.  R.  BAXTER  &  COMPANY,  LIMITED 

All  goods  subject  to  prior  sale, 

102  St.  Antoine  Street,  Montreal,  P.Q. 
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LOOK  — HERE   THEY  ARE 
BORING    AlVD    TURXINO    MACHIXBS- VERTICAL. 

1-30"   Bullard,   1   turret  head. 
l—3i"-i2"   New  ColbuTTi,  one  turret  head:  Aue.  de- livery. 

1—34"    Rogers,    one    turret   head;   Sept.    deliTery. 2—36^  X-B-P,    one   plain   and   one  swivel   head. 
2—2C"  B.  *  S..  one  turret  head;  Dec.   delivery. 1— 3r      Xiles.    one   swivel,    one   turret   head. 
1—72^    Xiles.    two    swivel    heads. 
1— W"  Sellers,    one  head. 

1— New   8'    Bickford:    December   delivery. 
1—10'    Xiles.    two   swivel   heads. 

BORLXG     MACHINES-HORIZONTAL. 
1 — Lucas.    2V«"  bar. 
1— Hoefer  Horizontal  Driller  and  Bnrer,  with 

1  11-16"  sTiindle.  vertical  adjustment  40".  hori- 
zont.ll   adjustment   46",   size  of  table  33"  .t  48". 

1— No.    1    Barrett    Cylinder   Borer,    3**'   bar   typp- 
1— Conradson  Motor-driven  Driller,  Borer  and  Tap- 

per. 5'  adjustment  of  head  on  column.  2'  spindle travel. 

1— Lane  &   Bodley.   capacity  68"  x  15'    floor,   plate 
19',   8"   boring  bar.   motor-driven. 

BULLDOZERS. 

1— New  No.  4  Garrison  (same  as  Xo.  i  Williams- White). 

1— 'No.   7   Ajax.    20"  stroke. 
1— Xa    7  High-speed    Ajax.    16"   stroke. 

C^7MPRBS.SORS— AIR. 
1—8"   X  8"   Curtis,   belt-driven. 
1— 1ft"  X  10"  X  10"  Single  Cylinder  Smith-Valle, steam  driven. 

l—W   X   12"    Chicaco   Pneumatic,   belt-driven. 
1— 10"-16V2"  X  13"  Peerless,  cross  compound,  steam driven. 

1— 22"-13"    X    IG"    Injrersoll-Rand,    motor   driven. 
1— Ingersoll-Sarvent  Duplex.  8  x  14i^  x  8". 
1— Incers(ill-S,-)nrent    •'^team    Driven.    345    en.    ft. 
1 — Cincinnati  Cro«s  Componnd.  two-staee,  790  cu.  ft. 

rrmx"!  AFF  m.^ohines. 
2— Xo.   00  Brown   &  Sharpe. 
1-2"  capacity  Warner  &   Swasey. 
4— 3Mr"  Hall. 
10— IH"   Williams. 
3— i"   Cutis   &   Curtis. 

DRTTXTXG     MArHIXFS-RADIAL. 
2 — X'eTv    2'    American,    cone    drive. 
1—3'    Bickfnrd,    semi- Universal    table. 
1— Xpw  y^'    .\mprican.    tanning  attach.;  Sept.    del. 
3— Xpw  3'   .Americans,  ^eu'^ifive  tapping  attachment. 
A — X-^TT  3'    Prentice.   July  delivery. 
1— Xew    3'     Mnellf^r.    plain    .'rneed.    box    drive. 
J— Xew    ?^'    Mneller.    cone   drive:   July   delivery. 
l_Vew   3U'    WeFitPTO    Drill.    86"   circle. 
1 — ?,'    Bickfrtrd,  pear  drive. 
? — i'    Miip11*>r.    plain,    speed    box  drive. 
3— X'ew    4'    American,    tanriin?    atf^ch. :    Pont    f^el. 
3— X'ew   5'    American,    tannine   a+t.ic'i  :   Sept.    del. 
1—5'    Bick*'ord.    plain,    speed   box    drive. 
1 — S'    .American,    plain,   motor  drive. 
1— S'    Fr.iidirk   Plain,    cone   drive,    tanning   attach. 
5—5'  Spindle,  arm  does  not  raise  and  lower,  hand 

feed. 
1— fi'    Paii'ih   Plain,    cone  driven. 
1— fi'    Drpsire^.    tanning    attachment. 
10— Xew    R'    Triiimnb.    motor    drive:    Sept.    del. 

DRII.TJXG    MACTTTXF«— TTEAVY    DUTY. 
3— Xo.  14  Colbum.  24"  swing,  capacity  2"  in  soliil steel. 
2_n-3  rolb"m,  plain   table. 
4— Xo.    310   Baker,    single  pulley  drive,   late   type. 

DRILLIXG     MA-fHTXES— MULTIPLE     SPIXDLE. 
1— Xo.    11   Pratt  &  Whitney.  16  spindle,  c-apacity  10 

5mindles,    %"   cap. 
1— Gardam.     12    spindle,     capacity     %"     holes,     14" 

square. 
l_14.spin'lle    Bansh.    ca-nacitx   1"   boles,   36"    cjrcie. 
l_Vo.    *>»    Bsnsh.    12  .spindles, 
l_\o.    3'V^    Baush.   12  spindle,   capacity  l%"   holes, 

30"  circle. 

GBAR-CUTTLVG    MACHIXES. 
1— Xo.    1   Whiton. 
1— Xo.     3    Brown    &    Sharpe    Auto.    Gear    Cutter. 

Spur. 
l^XtTT   6"    Standard    Gear   Cutter,    Spur. 
1—12"  Gleason  Jlevel   Gear  Planer. 
1—16"   Gleason  Bevel   Gear  Planer. 
1—16"  Bilgram  Bevel  Gear  Generator. 
l_?r"   Grant-Lee   Gear  Hobber. 
1— Xo.    I    20"   Schnchartlt    &   Schutte   Gear  Hobber. 
1—24"    Fellon-s    Gear    Shaper. 
1—22  X   8  G.    &   E.    Spur  and   Bevel  Cutter. 
1_^  X   8"   rj.    &    E.    for  SiTur  and   Bevel. 
3—36"  Fellows  Gear  Shapers. 

GRIXDERS-UXIVERSAL    FOR    CUTTERS, 
DRILLS.    REAMERS.    ETC. 

l^LeBlond. 
1— No.    1    CincinnatL 
1— New    Norton    No.    1.  „       ,.„^ 

l_Xew  Walker  No.   2,  outfit  K  ̂ capacity  9"  x  .iG  ). 

1— New   Wilmarth   &    Morman.    style    B.X. 
8-No.    190   Wells. 

GRLNOING    MAOHINES— CYLINDRICAI^ 
PLAIN. 

1-6"   X  48"    Pratt   &   Whitney. 
1—10"   X  50"   Norton. 
1-^New   10  X   72  Norton.   Plain. 
1— New  10  X  36"  iJandis;  immediate. 
1—10"   X   60«    Landis. 

1— New   No.    12    B.    &    S.    8"   I   26";   Sept.    del. 
&— 12"   X   36"   Modem,    self-contained,    motor   or  belt driven. 

S— 12"   X   48"   Modem,   self-contained,    motor  or  belt 
driven. 

20 — 12"    X    24"   Modem,    self-contained. 
1— New  No.    12    (8"  x   72")    Brown    &   Sharpe. 
1— No.    16   (10"   X  72")    Brown   &    Sharpe. 
1— IE"   X   66"    I/andis.    with   crank   grinding. 
1—12  X   32   Landis;   rebuilt 
1—18"   X  96"   Brown  &   Sharpe. 

GRINDING    MACniTN'ES^CYLINDRIC.^L— UNIVERSAL. 
1— No.    1^    (10"   X   30")    Landis. 
l—New   No.   2  Bath. 
1— No.    2    New    Walker.    9"    x    26". 
1— No.   2   (9"   X   20"!    Bath. 
1— No.   2   (12"   X  30")    Bn>wn   &   Sharpe      . 
10— New    No.    2    Morse,    cap.    12"    x    2C".    Universal; Nov.    delivery. 

1-No.    2?^    (10"   X   36")    Bath. 
1-No.   3    nr'   X  40")    Bro\ra   &   Sharpe. 
1—10"   X   4£"    Modem. 
1-12"   X   42"   Landis. 

1— Brown   &  Sharpe   Xo.    13.   8"  x   M". 
GRINTVING    MAOHINEiS— INTERNAL. 

1— No.   IH   Landis. 
1— No.   70  Heald. 
1-No.    75    Heald. 

GRINDFRS-CTLINDER. 
1— No.    27   Brown    &   Sharpe. 
1— No.    60  Heald.    single   pulley   drive. 

GRTN  DDRS— PROFILE. 
1— New   Cleveland. 

GR1X1>ERS-DISC. 
1— New    No.    7    Gardner    tPattem    Makers). 

GRINDING    M.A  CHINES— RING. 
1— New   No.    H   Beaslev,    two-ring   chucks. 
1-No.    2n0    Heald. 
1— No.    210   Heald. 

GRINDLNG    MACHINES-EDGE. 
1— No.   374  Safety  Emery   Wheel  Co. 

GRINDING   MACHLNES-SURFACE. 
1— New    No.    1    Wilmarth    &    Monnan. 
1— No.  1  Diamond,  capacity  12"  x  Li"  x  24",  auto- matic. 

4— New    No.   2   Reid    (same   as   B.   &    S.). 
1— New  Xo.   2  Brown  &   Sharpe. 
1—22"  X  12"  X  60"  Springfield,  planer  type,  auto- matic. 

GRINDING    .MA.OHIXES— DUPLEX. 
1— Xo.   5  Bath,   suitable  for  grinding  cylinders,   pis- 

ton   rings,    etc.,    16"    feed,    swivel    table,    water 

pump. GRIXXUNG     MACHlNES-FvV-CE. 
1— Diamond    Face    Grinder,    4'    travel.    14"    wheels. 

HA-\LMERS—PO\rER— FORGING. 
1— iO-lb.    BratUey   Helve. 
1— 150-lb.    Bradley    Helve,    upright. 

HAM.MERS— BOARD    LIFT— DROP. 
1 — 4C0-lb.    Bmings    &    Spencer. 
l~2000-lb.    Chambersburg. 

ILV'M  M  E  RS-STE  AM— PORG IXG. 
1— Used    6C0-]b.    Xiles    Single   Frame. 
l-3D0O-lib.    Bell;    Sept.    delivery- 

KEYSEATERS. 
2— Xo.    0   Mitts    &   Merrill. 
1— Xo.    2    Mitts    &    Merrill, 
1—60"    stroke    Compton    Knowles    Broach^r. 

LATHES— MANUFACTURING— NOT 
SCREW  CUTTING. 

13 — No.    3X    Reed- Prentice,    semi-automfltic. 
14— Reed-Prentice    Shell    Lathes,    for    4"    or    18    lbs. 

American  shells. 
6C— 14"   X  6'    Reed   Stud   and  Bolt. 
5 — 16"    X    8'     Fairbanks-M'.rse,    heavy    dutv. 
70— New   Simplex.    16"    x   8'. 
14—16    X    8    Simplex,    Sin^e    Pulley    Drive. 
22-18"   X  8'    Battle   Creek,    heavy  duty. 
5—20"   X   8'    Merechon. 

50—20"    X    10"    Hindman.    high    duty. 
l.\th:es— EN  gint;. 

6 — New   12   X   4   Shepard,    reverse   head. 
8 — Xew  12  X  5  Shepard,   reverse  head. 
3 — Xew  12  X  6  Sbepard,   reverse  head. 
1 — 14"    X    5'    Bradford,    taper   attachment. 
2 — IE"   X   6'    LeBlond,   pan  bed,   quick-change   gears, 

taper  attachment. 
1—18"   X   8'    Lodge   &   Stiipley,   geared  head,   taper. 3—18"    X   9'    Chard. 

1—18   X   10   Hendey.    quick-change   gear.    14"   chuck. 
1— Xew   19"   X   8'   LeBlond.   heavy  duty. 

22— 2C"   X  8'    Lodge  &   Shipley,   quick-change   gear. 
7— New   20"   X   8'    American,   heavy   duty. 
9—22"  I   10'    Putnam,   oil   pan  turrets. 
1— ai"  X  24'  Perkins, .  single  back  geared,  raising 

blocks   to  40".   18"   chuck. 

2—2i"   X   12'    S.   &   B.  " 1—24"    X    14'    Lodge   &    Shipley,    patent   head. 4—24"    X    10'    Reed. 

4— !M"   X   14'    American,    quick-change. 
1— 3i"    X   45"   X   22'    McCabe,   double    spindle. 
1—26"    X    24'    New   Haven. 

4-27"  X  14'  Patent  Head  Lo^ge  &  Shipley,  double 
back   geared. 

1—28"   X  18'    New   Haven,   single  back  geared. 1—28"   X    18'    S.    &    B. 

4~New  28"  x  12'    Boye   &   Emmes. 
5— New   3^"   X   14'    Boye   &   Emmes. 
3— New  33"   x   12'    Pittsburg  pattern. 
8— New  36"    x  1^'    Putnam,    triple   geared. 
9— New  36"  x  12'  Putnam,  geared  head;  Nov.  de- 

livery. 

1—38   X   19'    Steptoe,   single   back   gear. 
1—48   X   ?7'-9"    Bens,    trinle   back   gear. 
1—60  X  27  Betts.  triple  back  gear. 
1 — New    66"    X    y>'     Pn*"»-n]:    Dec     delivery. 
1—71"   X   20'    Fifield.   triple  geared. 

LATFTF^- TURRET. 
5—2   X  24   Jones   &   Lamson. 
5—3  X  36  Jones  &•   Lamson. 

18-f.A.   Potter  &   Johnson. 
2-21    Gisholt. 

MILLING    MACHINES— KNEE    TYPE- 
UNIVERSAL. 

1 — No.   IV?  Hendey-Norion. 
1— No.   2  Kempsmith,   back  geared. 
1— No.   2   New    Cincinnati. 

2— New    No.    2H    LeBlond:    Spt>+_    rlpliverv. 
?— No.    3H    LeBlond;    Sept.    delivery. 
2— New   No.   3   Backer.   August  delivery. 
2 — New   No.   3  Cincinnati. 
1— -New    No.    4    LeBInnd.    heavy    duty;    immediate. 
1— New   No.   M   Oesterline. 

MIIiLING    .M.\(OHINES— KNEE   TYPE- PLAIN. 

1— No.  0  Pratt  &  Whitney. 
l^New    No.    1    Brown    &    Sharpe. 
2 — New   No.    1   Kempsmith. 
1 — ^Xew   No.    1^    ,\meriean. 
1— Xew    No.    2    Rockford. 
l_Xo,    3    LeBlond. 
1— No.    3   Cincinnati. 
1— No.    4    Garvin. 

MILLING    M.A'^IN-ES— VERTICAL. 4— New   No.   4B   Becker. 
2— No.   5   Becker. 

MILLING     'M.\'"H'NE-^^PLANER    TYPE. 
1— No.    2    Beaman    &    Smith. 
3 — In^ersoll  Slab  Millers,  working  surface  of  table 

CT*   s   20". 
1— No.  4  Beaman  &  Smi  ̂ h .  vertical  spindle,  open 

side,  working  surface  o'  table  1^"  x  24".  remov- 
able housing   on   one   side. 

PLANERS. 

1—24"  X  24"  X    6'  Gray,    one   head   on   cross   rail. 
1 — 26"  X  26"  X    8'  Gray,    one    head    on    cross    rail. 
1—30"  X  30"  X    8"  Gale    Planer,    one   head- 
1—30"  X  30"  X    8'  Whitcomb,    one    head. 

X— New  36  X  36  X  12'   Powell  High  Speed,  one  head. 
1—36"    X   30"    X    12'    New    Haven,    one    head. 
1—36"  X  36"  X    9'  Sellers,    four   heads. 
\—?C"  X  36"  X    9'  Sellere.    two   heads. 
2~Xew  3C"  X  36"  x  12'  Woodward  &  Powell,  two 

heads  on  cross  rail,  one  side  head ;  Oct   delivery. 
1—36"  X  36"  X  14'  Sellers,    four   heads. 
I— 40"    X    40"    X   11'    Xiles.    four   heads. 
1 — 42"  X  10'  Hews  &  Phillips,  one  head  on  rail, 

one   side   head. 
1—42"  X  14'    Pond,   two  heads. 

1— Gray,   42".   widene^^l  to  5f"  x  42"  x  16,  two  heads. 
1^48"   Cleveland    Rotary   Planer. 
1 — 48"  X  46"  X  16'  Sellers,  one  rail  head,  two  side 

heads. 1— yi"   X    14'    Powell,    one   head. 
lr-6'^'   X    60"    X   18'    Woodward-Powell,    four  heads. 
1—72"   X  72"   X  26'    Motor  drive,    Betts.   four  heads. 

SOREW     M.^CHINDS— AUTO. 
3— No.    51    National    Acme. 
2— No.    52    National    Acme. 
2— Xo.    53    Xational    Acme. 

SHAPERS. 
1— .New   16"   Springfield. 
1—16"    Motor -driven    Rockford. 
2— Xew  34"   MUwaukee. 

1— Xew    Barker,    24". 3— Xew  24"   Steptoe.   back  gear. 
1— 3r    Walcott,    gear   drive. 

1— Spindle    3C"    Xo'-ron.    with 
Drill   on  base  plate. 

SLOTTEBS. 
1— Xew    10"    Xewton. 

1_120"   Vertical   Slotter.   10'    stroke,    two   heads.. 

Universal    Radial 

W.  F.  DAVIS  MACHINE  TOOL  COMPANY 
CHICAGO,  ILL. 
32  N.  Clinton  St. 

CINCINNATI,  OHIO 
1018  Union  Central  Life  Bldg. 

CLEVELAND,  OHIO 
508  Leader  News  Bldg. 

NEW  YORK  CITY 
Singer  Bldg. 

//  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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Special  Machinery,  Jigs,  Fixtures,  Punches  and  Dies,  Small 
Tools,  Screw  Machine  Products,  Gauges,  Forgings,  £tc. 

©©KS'S'Il^O'ff m^^m 
Jobbing  Machine  Sfiop  Oy\fners 
will  find  it  to  their  advantage  to  mail  us  a  list  ol  their  equipment 

and  state  what  line  of  work  they  prefer  to  undertake. 
Address 

METAL    MANUFACTURERS    SERVICE 
75  Sun  Life  Building,  Toronto,  Ontario 

D.  C.  SWEET,    Manager 

GEAR 
Wheels 
Cutting 

of  every 

description 
Matchless      Raw> hide  Pinions  in 

24    hours. 

PHILADELPHIA,  GEAR  WORKS 
Vine  Street,   Philadelphia,   Pa. 

Rawhide  —  Steel  —  Brass  —  Cast 

Iron 

Try  our  W-G  Rauhide  Silent 
Gear.  De,-igners  and  Builders 

of   Special  Machinery. 

WinnipegGear&EngineeringCo. 
197-199  Princess  St.,    Winnipeg,  Man.      ̂ A 

CUT  GEARS 

7f  any  advertisement  interests  you,  tear  it  owt  now  and  place  with  letters  to  be  answered. 
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special  Machin*  ry,  Cccrs,  Jigs,  Fixtures,  Punches  and  Dies, 
^  mail  Tgojis^  Screw  Machine    Products,   Gauges,  Etc. 

^-  ,'~: 

W.n, 
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Brass,  Phosphor  Bronze, 
Copper    and    Aluminum 

CASTINGS 
We  have  the  largest  Jobbing 
Brass    Foundry   in    Canada. 

Can    make   prompt  delivery. 

Tallman  s  refutation  is  in  the  goods. 

MmMl^HjWd 
CANADA 

ACCURACf 
T  li  e  discrimiuatiiig 
))ilyer  is  the  one  we 
like  to  meet — the  one 

who  insists  on .  accnr- 
ate  prodnct.  He  will 
,e  V  e  n  t  n  a  1 1  Y  b  u  y 
"  GALT  "  Cap  and 
Set.  Screws  because 
they  iheasure  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. 

GAUGES  AND  TOOLS 
OUR  SPECIALTY 

How  is  This? 
No.  28  THREAD  GAUGE  FOR  NOSE  OF  SHELL 

ONLY  $35.00 
CAN  DELIVER  FROM  STOCK. 

THE  MONARCH  BRASS   MFG.   COMPANY,    LIMITED 
71   Browns  Ave.,  Toronto 

If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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Col.  MacLean  was  in  Germany 
When  War  Broke  Out 
HOW  be  got  out,  what  he  saw,  heard,  learned  and  concluded, 

he  tells  in  the  August  number  of  MACLEAN'S  MAGAZINE. 
Colonel  MacLean  knows  Europe  thoroughly.  He  knows  high-up 
men  in  all  the  great  political  and  commercial  capitals  of  Europe  — 
diplomats,  bankers  and  great  merchants.  These  men  told  him 
freely  and  plainly  many  startling  things  about  Germany  and 
her  intentions. 

In  a  contribution  of  truly  sensational 
interest,  abounding  in  most  startling 

facts,  Colonel  MacLean  points  out  "The 
Dangers  Ahead."  His  aim  is  to  arouse 
Canadians  out  of  their  unwarranted  confi- 

dence and  out  of  their  content.    You  will 

find  in  this  article  by  Colonel  MacLean 
strange,  even  shocking  revelations,  and 
things  hard  to  believe — and  you  ought  to 
read  "The  Dangers  Ahead"  in  order  that 
you  may  help  in  their  avoidment  by  Canada 
and  her  people. 

MacLean's  for  August Is  a  Midsummer  Number 
The  August  MACLEAN'S  is  excellently 
balanced,  as  you  will  see  from  these 
contents : 

CONTENTS 
The  Dangers  Ahead.    By  John  Bayne  MacLean. 

The  Menace  of  Canadian  Titles.     By  Joseph  Martin,  M.P.P. 

Rev.  C.  A.  Eaton — A  Canadian  Who  Speaks  Out.    By  Beatrice 
Redpath. 

Frenzied  Fiction  for  the  Dog  Days — (Done  by  the  Dipperful.) 
By  Stephen  Leacock. 

The  Human  Side  of  Conscription.    By  H.  F.  Gadsby. 
Winning  the  War  in  the  Air.     By  Agnes  C.  Laut. 
A  Circus  Story.    By  L.  B.  Yates. 

Mam'selle  Butterfly.     By  Arthur  Beverly  Baxter. 
The  Captain  of  the  Susan  Drew.    By  Jack  London. 
An  Andy  Doolin  Yarn.    By  Hopkins  Moorhouse. 

A  Detective  Story.    By  Robert  E.  Pinkerton. 

The  Gun  Brand.     By  Jas.  B.  Hendryx. 

Canada's  First  Woman  Member. 
Economy  in  Preserving  and  Canning. 

Women  and  Their  Work — A    >few    Department.     Review  of 
Reviews — Regular  Department. 

^^0  4-^0    ̂ 'lio  writes  the  Circus  Story,  was  bom  in  Ham- ■*  ̂   tCo    ilton.     He   wrote   those   stories   about   Paragon 
Pete  and  The  Singin'  Kid  in  the  Saturday  Evening  Post. 

T  ̂ fiOf\(*K  '^  excessively  humorous  in  his  Dog  Days J-iCClli^Uii^fV  Sketch,  in  w'hich  he  talks  about  summer- 
ing and  simmering. 

IVTlCC  1  fllli*  fancies  that  the  war  may  be  won  by IWllOO  l^CtUL  ty,g  birdmen,  and  if  Uncle  Sam  pro- 
duces 100,000  planes,  she  may  be  right. 

l^aHftVlV  ^'''^  '"  ̂ ^^  Press  Gallery  at  Ottawa,  and VJctUo KJjr  writes  brilliantly  always.  His  "Conscrip- 
tion" article  is  in  order. 

Df  ~|1>-^i*1'r\n  ^^^  writes  the  detective  story,  "Old I^  llllVCI  LUll  Twilight,"  knows  how  to  write  this 
class  of  story. 

By  the  way.  Lord  Northcliffe  has  promised 

an  article  for  the  September  MACLEAN'S. 

You  can  see  that  MACLEAN'S  for  August  is  just  the  right 
type  for  August. 

At  All  News-Dealers 
15  cents 
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One  of  the 

Steels  of  the  Century 

Centurion  High-Speed 
Made  from  the  BEST  Materials 

Iron,  Tungsten,  Chrome,  Vanadium 

Melted  by  the  BEST  Process 
The  Crucible  Furnace  Method 

Handled  by  the  BEST  Workmen 
Melters,  Forgemen,  Annealers,  Metallurgists 

CONSEQUENTLY 

Will  do  the  BEST  Work 

Quality  Delivery  Service 

We  have  a  catalog  waiting  for  you.    IF  rite  for  it. 

THE  CENTURY  STEEL  CO.  OF  AMERICA 
MANUFACTURERS  OF  HIGH-GRADE  CRUCIBLE  STEELS 

Works  :  Sales  Offices  : 

POUGHKEEPSIE,  120  BROADWAY, 
N.Y.  NEW  YORK 

If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  he  answered. 
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Cut  Your  Shop  Costs 
Nobodj-  would  think  oTputtinsr  16-meh  lathe  work  on  a  30-inch  lathe, 

then  whj'  leave  small  parts  on  a  large  Millina:  Machine? 
A  Steptoe  Hand  Miller  or  smaJl  po\ver  feed  can  be  handled-  quickly 

and  will  cut  ypur'ijroductiori  cost.^  ,^'o"  will  iiave  less  money- invested  in 
your  Milling' Machines  and  have  more  machines  to  do  the  work. 

That  same  principle  applied  to  your  small  planer  work  will  cut  the 
fost  of  planer  work. 

A  Steptoe  Shaper  will  do  the«work  faster  because  it  can  be  handled 
quicker.  i 

The  John  Steptoe  Company,   ciNciNNArroHia  u.s.a. 

WHY  TOLERATE 

TROUBLE 
in  YOUR  Grinding  Department? 

Eliminate  all  difficulties  by  using  High-Grade  Selected 

DIAMONDS 
Direct  from  the  South  African  Diamond  Fields.  All  sizes  at  your  command, 

either  unmounted  or  mounted  in  any  style  holder,  MADE  IN  CANADA. 

Try  our  CAST    STEEL  mounting  for  complete  satisfaction  of  perfo nu- 
ance. 

Wheel  Trueing  Tool  Company 
88  West  Pitt  Street  WINDSOR,  ONTARIO 

You  can  make  your  dull  or  coated  grinding 
wheels  like  new  in  efficiency  by  dressing  them 
with 

DESMOMD-STEPHAN 
GRINDING   WHEEL   DRESSERS 

and  you  will  eliminate  delayed  production  and  lost  time, 
due  to  the  loss  of  their  cutting  properties. 
Insist  upon  having  your  dealer  supply  you  with  one  of  our 
tools  for  trial.     If  he  cannot,  write  us,  and  we  will  send 

any  of  them' on  approval. 

Our  '*Diamo-Carbo"  Dressers^  are  the  economical  sub- 
stitute   for    the    Black    Diamond    Dressers..      They    are    so 

low-priced   that   each   grinding   stand   may  be   provided   with    its own    dresser. 

Our  "Sherman-Huntington"  Dressers  are  for  use  on  large  and 
coarse  wheels  upon  which  the  Diamond  cannot  be  used. 
It  is  the  most  satisfactory  Dresser  ever  designed. 

•'SHERMAN 

HUNTINGTON" The  Canadian  Desmond-Stephan  Mfg.  Company    coventr>,  Agents    for 
HAMILTON,  ONTARIO  fireat  Briiain 

ilenMn  this  peeper  when  writing  qdver.tisisrs.    It  will,  identify  the.  .pro'p^Qsitip.v.  about. .Mkiph.  ypu  require  information. 
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FUSE  HOLE  GAUGES 

Manufacturing  and  inspection  fuse  hole 
gauges  for  all  size  shells.  A  surplus 
stock  enables   us   to   ship  immediately. 

Windsor  Machine  &  Tool  Works 
Windsor,  Ontario 

GARVIN NO.  12   PLAIN 
MILLING  MACHINE 

FOR  ALL  LIGHT  MANUFACTURING 

This  machine  is  built  especially  strong  and 
substantial  for  a  tool  of  its  capacity,  and 

has  many  valuable  features  worthy  of  spe- 
cial mention.  The  slide  is  fitted  with  a 

quick  pitch  screw,  giving  one  inch  per  turn. 
This  combines  the  rapidity  of  a  rack  feed 
with  the  steadiness  of  the  screw  feed.  The 

table  has  an  oil  pan  all  around  it,  with  fin- 
ished edges — automatic  feed,  trip  and  re- 

verse— adjustable  nut  on  the  feed  screw  to 
take  wear — the  Feed  Screw  is  hardened. 

Adjustments   18  x  6  x  15  in. 

For    Further    Information     1  ̂.^{^R^,?^?,s''J,tk^^ 
IMMEDIATE  DELIVERIES 

Send  for  Complete  Catalog 

Manufactured  by 

THE    GARVIN    MACHINE    COMPANY 
spring  and  Varick  Streets  (  Visitors  Welcome  )  50  Years  New  York  City 

No.  12  Plain  Milling  Machine— Use  Code  Abrade 

7/  any  advertisement  interests  you,  tear  it  oat  now  and  place  mith  letters  to  be  answered. 
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The  Only  Grand  Prize  for 
TOOL  HOLDERS 

Awarded  separately  and  independent  of  other 
lines  exhibited  at  the 

PANAMA-PACIFIC    EXPOSITION 

WAS  WON  BY 

ARMSTRONG 
TOOL  HOLDERS 

HIGHEST   AWARD 

at  4  World's  Expositon 

Paris-  -  -  1900 
St.  Louis  •  1905 
Liege-  -  -  1904 
San  Francisco  1915 

THEY  ALWAYS 
MAKE  GOOD 

OFFICIAL 

AWAR  D 
Rl  BBON 

PANAMA  PACIFIC 
tNTERNATIONAL 

EXPOSITION 
SAN  FRANCISCO 

1915 

PRESIDENT  crif-t  SUPERIOR  Jul 

iIC1"if  OrrHEIttT 
AWARD  SYSTEM 

GRAND 
PRIZE 
OEPARTMENTOf 

MACHiNERY 

They  Are  Saving  Millions  of 
Dollars  in  High  Speed  Steel 

   CATALOG  FREE 

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

306  N.  Francisco  Ave.,  CHICAGO,  U.S.A. 

The    Panama-Pacific     MEDAL     OF    HONOR     wa>    also    won    by 
ARMSTRONG  Drop  Forzed  Wrenches.  RatcheU. 

Clamps,  Lathe  Doffs.  Etc. 

High  Carbon  Steel 
Scientifically  "heat  treated" — 
Ground  accurately  by  ma- 

chinery— 
Cut  with  mathematical  ac- 

curacy as  to  depth,  number 

and  position  of  teeth — 
Make  the 

"Famous  Five'^ Files 
the  standard  tools  of  their 
class. 

It  is  a  pleasure  for  a  me- 
chanic to  work  with  them — 

Consequently  they  give 
good  results  economically. 

Always   specify   them   when 
ordering  files. 

KEARNEY  &  FOOT 
GF.EAT  WESTERN 

AMERICAN 
^^^  ARCADE 

GLOBE 

//  any  advertisement  interests  you,  tear  it  out  now  and  place  ufith  letters  to  be  answere^. 
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t  t IM IN 9  3 

HAND 

SHEET  SHEARING  MACHINE 
Can.  Pal.  No.  167666 

Capacity  3/16-in.  steel  ;     J-in.  softer  metals.  Weight  60  lbs. 
SELF-FEEDING  EASILY  PORTABLE 

Invaluable  in  Boiler  Shops,  Shipyards,  Railway  Shops,  etc. 

Gives  clean  cut  toith  minimum  distortion. 

Fully  illustrated  descriptive  pamphlet  sent  on  application 

Montgomery,  Smith  &  Co.,  Limited 
Patentees  and  Manufacturers 

Tangent  Works,  Keynsham,  Somerset,  England 
Applications    for    selling    agencies    or    riebts   to    manufacture    under    license 

will    be    considered. 

Don't  Keep  It-Sell  It! 
If  you  have  a  lathe 

a  drill 
a  milling  machine 

a  planer a  chain  block 
a  chuck 
a  motor 
a  crane 
a  stock  of  Ijelting 
an  engine 
a  compressor 

or  any  other  machine  shop  equipment  for 
which  you  really  have  no  further  use,  why 
not  tirrn  it  into  cash? 

Someone  may  be  looking  for  just  the  ma- 
chine you  may  want  to  sell.  Let  us  bring  you 

together. 

A  "classified"  ad.  in  CANADIAN  MACHIN- 
ERY, costing  a  few  cents  per  issue,  has  done 

wonders  for  others.    Why  not  try  it? 

Turn  to  the  "Classified"  section  in  this  issue 
and  see  what  is  being  offered  and  what  is 
wanted  at  present. 

CANADIAN    MACHINERY 
ClaBBified  Advertising  Section 

143-153  University  Avenue  TORONTO.  ONT. 

STEEL  STAMPS 
FOR  MARKING   SHELLS,   ETC. 

We   will   Give  You  Satisfaction   on    All   Work 
of    this    Kind 

SEND  FOR  PRICES 

Pritchard-  Andrews  Co.,of  Ottawa 
General  Engravers  and  Die  Sinkers 

264  SPARKS  ST.  OTTAWA,  CANADA 

Plyers,     Structural    Wrenches,    Track    Wrenches,    Machine     Wrenches, 

Eye  Bolts,   Lathe  Dogs,  Journal  Box  Wedges,  Etc. 

TRAOe    M«dlK 

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

Estimates 
WRITE     FOR    CATALOG 

Canadian  Billings  &  Spencer,  Limited,  Weiland,  Ontario 

If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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WHY  NOT  APPLY  THE 

OXY-ACETYLENE  WELDING 
AND  CUTTING  PROCESS 

for  your  REPAIRS  and  in  your  MANUFACTURE? 
It   saves   j-ou   money,   delays   and   trouble.     It   brings   you   money. 
We    luanutacture    Welding    and    Cutting    Plants    —    Portable    and Stationary. 

"CLAUDE"  OXYGEN— made  from  liquid  air.     The  most  efficient 
— absolutely   sold   in   purest   form — full   measure — at   low   price. 
We   also    supply    PURE   DISSOLVED   ACETYLENE. 
Put    your    name    and    address    on    this    coupon 
and    mail    it    to    us.      Full    particulars    wlU   be 
sent  at  once. 

L'AIR    LIQUIDE 
SOCIETY 

Factories  the  World 
over:  2(5  Polor  St., 
WEST  TORONTO; 
M  a  i  H  o  n  n  e  u  V  e, 
MONTREAL  :  325 
William  Ave.,  WIN- 
NIPEG. 

m: 
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TRADE  MARK 

REG. U.S.  PAT 

Bench 
Miciromcfer 

Here  are  facts  that  will  interest  manti- 
facturers  in  their  inspection  work. 

In  the  first  place  the  Starrett  Bench 
Micrometer  Caliper,  because  of  the  lock 
luit,  can  be  used  as  a  gage  to  determine 
the  accuracy  of  duplicate  parts  of  any 
size  up  to  an  inch.  You  will  notice,  it  has 
a  heavy  base  and  a  three-point  support  so 
that  it  will  stand  firmly  on  any  surface. 

It  is  readily  adjustable  for  wear,  too, 

a  most  important  feature.  Just  bring  the 
points  together,  turn  the  graduated  sleeve 

with  the  small  spanner  wrench'  until  the 
lines  marked  zero  coincide — and  there  you 
are.  You  have  a  gage  that  may  be  used 
to  maintain  the  accuracy  of  parts  of  a 

thousand  different  sizes — and  it  is  always 
accurate. 

Send  for  free  catalog  No.  213  describ- 
ing 2100  styles  and  sizes  of  fine  tools. 

The  L.  S.  Starrett  Co. 
THE   WORLD'S  GREATEST  TOOLMAKERS 

Athol,   Mass.  42.,, 

_J 

//  aiiii  ̂ <tir'  i'hsrmrnt  interests  you,  tear  it  out  vow  aJid  place  with  letters  to  be  answered. 
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Convenience 

Quality- 

Keystone  tools  bear  the  stamp  of  quality  that  makes 
them  to  be  desired  because  they  are  made  in  the  most 
convenient  shapes  and  give  the  maximum  in  service 
and  economy. 

Our  ratchets  and  adjustable  wrench  illustrated  here 
are  samples  of  our  line.  The  Keystone  brand  are 
carried  by  the  best  houses.     Inquire  of  your  dealer. 

The  Keystone  Mfg.  Co. 
BUFFALO N.Y. U.  S.  A. 

'•f^--' 

HEATING   and 
VENTILATING 

"Keith"  Fans  will  be  found  more  eco- 
nomical and  have  a  greater  efficiency  where 

conditions  are  unusually  severe,  because 
they  possess  advantages  over  other  Fans 
used  for  the  same  purpose. 

The  "Keith"  Fan  is  the  one  that  will 
give  you  continued  and  unqualified  satisfac- tion. 

Our  New  Catalogue  No.  55  has  just  come 
from  the  Press.  Tell  us  where  to  address 

it  and  you  will  receive  one  by  first  mail. 

SHELDONS  LIMITED,    Gait,  Ont.,  Canada 
Toronto  (Canada)  Office:  609  Kent  Building. 

Me— r«.  Rom  At  Greie,  412  St.  James  St.,  Montreal,  Que. 
MeMra.   Walkers.   Ltd.,  259-261   Stanley   St.,   Winoipee,   Man. 

AGENTS : 
Messrs.  GornraD,  Clancy  •&  Grindley,  Ltd.,  Calcary  and  Edmonton,  Alta. 
Messrs.   Robert  Haunilton   Co.,   Ltd.,   Bank   of  Ottawa  Bide.,   VancouTcr,   B.C, 

Mention  thu  paper  wlien  writing  advertisers.    It  will  identify  the  proposition  about  which  you  require  information^ 
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will  stop  steel  or  water  leaks 

in  castings,  boilers,  pipes,  etc. 

Our  new  144-page  instruction  book 
is  free.  It  illustrates  by  photographs 
of  actual  repairs  how  thousands  of 
dollars  have  been  saved  with 
Smooth-On.    Send    for    your 
copy  now. 

SMOOTH-ON  MFG.  CD.  : 
570-574  Communipaw  Avenue  ' 

"  JkfeSEV  diTY.^N.j.     .  ;. 
\For  Sate  by  Supply  Houses    \  ̂  

-^^^^ 
."^ 

Convenience 
This  wrench  will  conveniently  get  at 

that  nut  "just  around  the  corner"  or 
in  other  inconvenient  places  where  a 
straight  handled  wrench  would  be 

awkward.  Easily  operated  and  hand- 
led by  one  hand.  We  can  give  you 

service  and  good  prices. 

BEMIS   (^  CALL 
Hardware  &  Tool  Company 

Springfield    Mass.,    U.S.A. 

Fitchburg 
Grinders 

Model  "A"  illustrated  here  is 
a  machine  whose  chief  feature 
is  its  capacity  for  size,  variety 
aud  quality  of  work.  Its  speed 

will  give  you  greater  produc- 
tion; its  size,  convenience,  in- 

creased production,  strength 
and  saving  in  floor  space  will 
effect  such  a  saving  as  to  make 
it  preferable,  over  all  other 
machines  of  similar  character. 

It  is  specially  adapted  for 
grinding  straight  or  taper 
shafts. 

I  An  inquiry  would  speedily 

I  get  you  valuable  information i       and  data. 

Fitchburg  Grinding  Machine  i 
COMPANY  M 

Fitchburg,  Mass.  U.S.A.     S 

//  any  advertisement  interests  you,  tear  if  out  now  and  'glace  with  letters  to  he  answered. 
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IN  STOCK  READY  TO  SHIP 

"STAR  BRAND" 
SEAMLESS  BRASS 

CONDENSER  TUBES 
TINNED  INSIDE  AND  OUTRIDE 

^8  and  iyi  inch  O.D.,  No.  18  Stubs  Gauge— 12,  14,  16,  18  and  20  foot  lengths 

AND- 
"STAR  BRAND"  BRASS  CONDENSER  TUBE  FERRULES Standard  14  Thread  for  ft  and  i,^  in.  Tubes 

OUR    STOCK  ON    HAND    READY   FUR   IMMEDIATE    SHIPMENT   ALSO   INCLUDES    A   FULL 
LI.\E  OF  REGULAR  STOCK  SIZES  AND  SHAPES  OF  THE  FOLLOWING 

"STAR  BRAND"  SPECIALTIES 
Seamless  Brass  and  Copper  Pipe  and  Tubing.       Brass  Fittings,       Sheet  Cnppe  ,       C'>rr<T  Bar,      Rods  and  Wire, 

Copper  Nails,      Sheet   Brass,      Brass   Rods,      Tohin    Bronze   R'^d*.      Copp;  r   Rivets   and    Burs 
AND   OTHER   PRODUCTS   IN    BRASS,    COPPER,    Pi:0SPH0R    BRONZE,    ARCHITECTURAL    BRONZE,    LTC,    ETC. 

U.  T.  HUNGERFORD  BRASS  &  COPPER  CO. 
BRANCHES: 

BOSTON 
BALTIMORE 
PHILADELPHIA 
SAN  FRANCISCO 

HUNGERFORD  BUILDING 
Lafayette,  Whita  and  Franklin  Sts. 

NEW  YORK,  U.S.A. 

KINDLY    ADDRESS 

INQUIRIES 
FOR  ATTENTION  OF 
DEPARTMENT  D. 

Jacobs 
A 

Winner 
By  Sheer  Merit 

Jacobs  Improved  Drill  Chucks 

are  recognized  a.s  the  STAND- 
ARD the  world  over.  Once 

tried — always  ased. 

Try  them  and  see  for  yourself. 

MADE    BY 

The  Jacobs 

Manufacturing    Co. 
Hartford,   Conn.,    U.S.A. 

iMPf^OVED 

Drill  Chuck 

Mention  this  paper  when  writing  advertisers.     It  will  identify  the  pruposition  (tbimt  which  yoa  requnt  information. 
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so CANADIAN    MACHINERY Volume   XVIII. 

MYSTIC 
[CUTTING 
COMPOUND 

Increases  production  because  it 
keeps  tools   in   best  of  condition. 

It  is  far  more  efficient  than  any 
oil.  The  ideal  lubricant  for  shell 
work. 

Let  us  demonstrate  its  merits  in 

your  plant,  free  of  cost,  in  order  to 

show  you  what  a  really  remark- 
able cutting  compound  it  is. 

CATARACT  REFINING  CO.,  LTD. 
TORONTO,  CANADA. 

Scrap  Iron,  Steel 
and  Metals 

No  undertaking  is  too 
large  for  us.  We  are  Scrap 
Metal  Specialists,  and  can 
co-operate  with  you  in  the 
dismantling  o  f  railway 

equipment,  bridges; ' plants,  steamers,  mills 
and  will  take  your  rails 
and  machinery. 
Shell  Makers.  W  e  c  a  n 
take  care  of  all  your  scrap 
materials,  at  highest 

prices. Give  us  particulars  and 
we  will  relieve  you  of  all worry. 

Dominion  Iron  &  Wrecking  Co. 
Transportation  Bldg. 

G.neral  Offic.t: 

Qosbec,  Qua. 

LIMITED 

Montreal,  Quebec 
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FREEDOM  FROM  PUMP  PROBLEMS 

if  you  use  a  TEAHERN  ROTAEY  GEAR- 
ED PUMP.  Will  deliver  in  a  full  even 

stream,  free  from  pulsations,  all  the  coolant 
that  can  be  forced  through  the  discharge 
opening;  this  increases  the  production 

capacity  of  your  present  equipment.  Posi- 
tively will  not  clog  or  lose  its  prime.  With  TRA- 

HERX  positive  drive  you  can  shoot  lubricant  into 

deep  bores,  or  other  work  difficult  to  cool;- this  is 
not  possible  with  a  centrifugal  pump.  These  are  FACTS, 
not  statements  of  prediction,  and  we  will  prove  them  by 
submitting  sample  free  of  charge,  if  you  will  but  send  in 

your  address. 

TRAHERN  PUMP  COMPANY 
ROCKFORD,  ILLINOIS 

Canadian  Agents:  A.  R.  WILLIAMS  MACHINERY  CO..  Toronto.  Ontario 

Fig.    1854 Reversible 
with  double 
automatic 
relief  valve. 

DOUBLE  BALL  BEARINGS 

Chapman 
Double  Ball 

Bearings  fit  any 

adjustable  hanget 
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. 

The  Chapman  Double  Ball  Bearing 
Company  of  Canada,  Ltd. 

339-351   Sorauren    Ave.,    TORONTO,    Caawla 

TRANSMISSION  BALL  BEARING  CO.,  Inc. 
1050  Military  Rd.,  Buffalo,  N.  Y. 
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That  is  a 

HANNIFIN 
Air   Chuck 

If  your  work  re- 
quires quick  hand- 

ling and  a  rigid-slip 
grip,  the  chuck  for 
the  job  is  the 
"Hannifin"  —  in- 

creases output 
from  20  to  100  per 
cent. 

Catalog  of  Air  Operated 
Chucking  and  Clamping 
Equipment   on    request. 

At  the  Worthington  Pump  and  Machinery  Cor- 

poration's Hazelton,  Pa.,  plant,  Hannifin  Air 
Chucks  are  in  sole  possession  of  the  field.  The 

machine  photographed  shows  a  3"  Russian  shell 
Hannifin-chucked  for  inside  operations. 

These  chucks  do  their  work  under  75  pounds  air  pres- 

sure and  "Aid  greatly  in  speeding  up  jjroduction, " 
says  the  master  mechanic;  for  outside  turning,  shells 
are  held  on  Hannifin  Air  Operated  Mandrels  with 
similar  results. 

In  another  busy  shell  department  one  operator  reports 

an  increase  of  ten  5"  shells  per  day  through  the  change 
to  Hannifin  Chucking,  and  considerably  less  fatigue 

when  the  day's  work  is  done. 
Hannifin  Chucks  are  doing  important  work  on  every 

shell  making  "front"  —  also  in  other  lines  of  manu- 
facture. 

HANNIFIN  MFG.  COMPANY,  Chicago;  U.S. A. 
R.  E.  Ellis  EnKineering  Company,  Chicago.  111.;  Coats  Machine  Tool  Co..  New  York  City.  i^i.Y.:  Naumann-Fimian  Co..  Detroit.  Mich.; 
A.  R.  Williams  Machinery  Co.,  Toronto.  Ont.,  Can.;  A.  R.  Williams  Machinery  Co..  Winnipeg,  and  St.  John.  N.B.  ;  Williams  &  Wilson. 

Montreal.  Quebec.  Can.;  Coats  Machine  Tool  Co..  Ltd..  Caxton  Ho'jse.  Westminster.  London.  Glasgow  and"  Newcastle-on-Tyne :  Fenwick- 
Freres   Company,    1500   Rue   Fenelon,    Paris,    France;   Iznosskoff   &    Co-,    Petrograd.   Moscow,    Ekaterinberg.   and    Odessa,    Russia. 

Mention  this  paper  when  writing  advertisers.    Ji  unll  'dentify  the  proposition  about  which  you  require  information 
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There  are  man^   '  Silent  " 
Chains,  but  onlu  one  has  the 

"Rocker-Joint". 

Cn 

r=^ 
M 

The    Exclusive   Patented   Feature   of 
THE  MORSE,  distinguishing^  it  from 

all   others. 

means 

Sensible  Conservation 
anc 

Practical  Thrift 

Tke   Lavi^  of  tke   Land   i  o--aay 
''Get  All  The  Power   You  Pay  For" 

This  is  possible:  But  only  by  using  the  Morse  "Rocker- 
Joint"  v/hereyer  power  is  used.  IVh^?  Because  the 
"Rocker-Joint"  is  the  Only  Frictionless  Joint. 

Results: 
1.    No  Power  Loss.       2.    Longest  Service. 
3.    Minimum  Lubrication.  4.  Highest  Speed 

The  "  Rocker-Joint "  depends  upon  its  construction, 
not  upon    lubricant,  for  its  life  and    efficiency. 

Lei    Us  Show  You. 

MORSE   CHAIN  CO 

Ithaca,  N.Y.,U.S. A. 

LargestExclusiv«Manufacturets  -  J^ - 

C-8 
of  Silent  Chains  in 

the  World. 

.^'
 

.  t'
 

.* 

'-\( 

^ 

'/ 

m^ 

^-'f 

li  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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CUT 
GEARS 

54-in.  Hobber  for  Spur,  rlelical  or  ̂ 'orm  Geara 

1  ou  appreciate  real  Gear  Service 

Try  wnat  we  can  ao  for  you 

vvrite  for  quotations 

Hamilton  Gear  &  Machine  Co. 
Van  Home  Street         -  TORONTO 

FORD  TRIBLOC 

The  Chain  Hoist  in  the  Foreground  of  Service 
They  say  you  can  always  tell  whether  a  picture  of  a  street 

scene  is  real  by  looking  for  the  Fords.  The  same  is  true 
of  shop  scenes — only  in  this  case  the  Fords  are  Ford  Tribloc 
Chain  Hoists.  Manufactured,  marketed  and  guaranteed  for 
five    years    by    Ford    of    Philadelphia. 

Ask    For    CataloEue 

FORD  CHAIN  BLOCK  &  MFG.  CO. 
139-141  Oxford  Street       -       PHILADELPHIA,  PA. 
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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  lier  go  feeling 
confident. 

Inquire.     You  will  get  valuable  information  anyway. 

C.  F.  ROPER  &  CO. 
Hapedale Mass. U.S.A. 

ECONOMIC  WATER  OIL 
SHELL,  MANCFACTCRER8  use  ECONOMIC  WATBK  OIL  for 
METAL  CUTTING  of  every  description ;  it  will  not  gum  nor 
rust,  and  it  SAVES  TI.ME  AND   LABOR. 

WE  C.1N  S.WE  \'OC  60%  in  tbe  COST  of  your  CUTTING 

MIXTURE  BBCAL'SE 
ONE  GALLON  of  ECONOMJC  WATER  OIL  will  mix  readily 
with  30  to  50  gallons  of  WATER,  making  a  tblck,  creamy 
emulsion,  and  giving  you  a  cutting  mixture  whlcli  will  not 
only  be  BatUfactory,  but  will  produce  very  ECONOMIC 
RESULTS. 

One  TRIAL  ORDER  will   prove  our  STATEMENT. 

Made  in  Canada 

Canadian  Economic  Lubricant  Co. 
LIMITED 

1040-1042  Durocher  St.  MONTREAL 

The  WHITING 
CONVERTER 

The  increasing  demand  for  steel  castings 
on  machinery  of  all  kinds  and  the  savings 
effected  by  the  side-blow  converter  process 

prove  that 

It  Pays  to  Make  Your 
Own  Steel  Castings 

right  at  home. 
A  more  imiform  product  of  ̂ Yhatever 

analysis  required,  reduced  pattern  expense, 
and  eastings  when  you  want  them  are  some  of 

the  reasons  ^^'hy  every  user  of  steel  castings 
should  investigate  the  Whiting  Converter. 

Write  for  Catalog  1 06 

Compleie Foundry 

Pants 

Jf  any  advertisement  intercuts  you,  tear  it  out  now  and  place  witit  letttrg  to  be  answered. 
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CANADIAN  NATIONAL  EXHIBITION 
AUGUST  25 TORONTO SEPTEMBER  10 

Fiftieth  Anniversary  of  Canadian  Confederation 
1200  PERFORMERS JUBILEE  SPECTACLE 1200  PERFORMERS 

Super-Climax  in  Spectacular  Pageantry.  Mobili- 
zation of  Resources.  National  Service  Exemplified. 

Motor  Show — First  Showing  of  1918  Models. 

Fine  Arts  from  Many  Lands.  Innes'  and  a  Score 
of  other  Leading  Bands.  Giant  Display  of  Live- 

stock   and    Agriculture.      Tractor    Display. 
NEW   FEATURES   IN  EVERY   DEPARTMENT.  REDUCED   FARES    AND 

EXCURSIONS    ON    ALL    LINES    OF    TRAVEL. 

For  Positive  Accuracy- 

"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  '"V 
saver  for  severe  service.  It  i 
manufacturers. 

VICTOR 

Collapsible 
TAPS 

ctor"    a    time    and    money 
s  being  used  by  many  shell 

Victor   Tool  Company 
Waynesboro,   Pa.,    U.S.A. 

Desirable   Threads 
.\re  ea.«ily  obtainable  with  an 
H.  &  G.  Automatic  Self-opening Die  Head. 

The  Cha.sers  are  set  and  held  in  place 
by  a  steel  cam  which,  once  adjusted, 
locks.  No  stopping  or  changing 
required  to  keep  to  size.  There  are 
a  good  many  other  features  on  thus 
Die  Head. 

"Write  vsf — write  now." 

Eastern    Machine    Screw   Corp. 
CONN.,  U.S.A. NEW  HAVEN 

H&G 
Mention  this  paper  when  writing  advertisers.    It  will  identify  the  proposition  about  which  you  require  information. 
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Rapid  Delivery 
Users  of  Murchey 
Tools  Get  Chasers 
Without  Delay 

Lightuing  deliveries— that  is  a  big  advan- 
tage of  using  Murchey  Tools.  No  work 

held  up  for  chasers.  We  get  your  order, 
fill  it,  and  it's  on  the  way  back  to  you  just 
as  quickly  as  the  most  rapid  means  of  trans- 

portation can  bring  it  to  you. 

There  is  no  service  like  the  Murchey  service, 
and  there  are  no  tools  like  the  Murchey 
Tools.    Send  blueprints  for  estimates. 

MURCHEY  TAPS  are  accurate  and  simple 

jand  can  be  worked  with  great  speed.     On 
4 . 5  Mark  VII  shells  Murchey  tapping  time 

^is  just  ONE  MINUTE. 

Murchey  Machine  &  Tool  Company 
75   PORTER   STREET  -  -  DETROIT,   MICHIGAN 

The  Coats  Machine  Tool  Company,  Ltd.,  Caxton  House,   Westminster,  London,   S.W.,  England,  Glasgow, 

Newcastle-on-Tyne,  and  Fenwick  Freres  &  Company,    15  Rue  Fenelon,   Paris,  France. 

The  Stamp  of  Approval 
has  been  placed  on 

M.E.C.  Double  Acting 
Air  Cylinders 

by  every  one  who  has  used  them,  including  the  larg- 
est munition  works,  automobile  factories  and  gas 

engine  builders  in  the  country. 

They  increase  output,  decrease  operating  cost  and 
improve  product. 

Our  catalog  explaining  the  salient  features  of  this 
an<l  other  M.E.C.  Labor-Saving  Devices  will  prove 
interesting  and  profitable  to  you.  Send  for  it  now — 
use  the  coupon. 

Manufacturers    Equipment    Co. 
171  West  Jefferson  Street Chicago,  III. 

Abo   makers   of  M.E.C.    Two-and-three-Jaw    Air     Operated 
Chucks,  Expanding  Mandrels  and  Collapsible  Taps. 

Canadian  Agents—].  R.  Stone  Tool  &  Supply  Co..  Goebel    Building. 
Detroit.  Mich. 

Foreign  Agents — C.  W.  Burton.    Griffiths  &  Co..    Ludsate,     Ludsate 
Square.  London.  England. 

If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  ansivered. 

Gentlemen  : — 

Please  send  me  copy  of  your  catalog  entitled  '*  Labor 
Saving  Devices,"  according  to  your  advertisement  in 
Canadian  Machinery. 

Address   

Position.  .  . 

With. 
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FOR  HIGH  SPEED  ENGINES 
Encanto,  Calif., 

March  3,  1916. 
Magnolia  Metal  Co., 

Gentlemen: — 
You  may  use  this  letter  for  publication,  if  the  same  will  in  any  way  help  to  further 

your  best  interest. 

Your  metal  has  given  me  the  best  satisfactory  results  in  high  speed  engines. 

I  have  used  this  metal  for  main  bearings  and  crossheads,  it  has  stood  up  under  all 
conditions  and  I  never  have  found  MAGNOLIA  METAL  anything  but  what  you  have 
represented  it  to  be. 

Very  respectfully  yours, 
J.  L.  WURTHMANN. 

PRACTICAL    ENGINEER    POCKET    BOOK: 
Over  600  pages.  A  valuable  reference  work  imported 
from  England  and  sold  as  an  advertising  medium  at  the 
low  price  of  40c  post  paid. 

Address   Montreal   Otfice. 

SOLD  BY  LEADING  DEALERS  EVERYWHERE  OR  BY 

MAGNOLIA  METAL  CO. 
OFFICE  AND  FACTORY  : 

225  St.  Ambroise  St.  MONTREAL 

Electric  Travelling  Cranes 
(Direct  or  Alternating  Current) 

Steam  and  Electric  Derricks 
(Stationary  or  Travelling) 

Up-to-date  design.    Built  for  fast,  continuons  serrice. 
ACCESSIBILITY— DURABILITY. 

Dominion  Bridgo  Company,  Limited 
MONTREAL 

Did  you  ever  notice  somebody  starting  a  conversation  in  a  low  voice  with 

the  two  words  "They  say"?  The  moment  you  hear  it  you  know  it  is 
gossip,  scandal,  and  most  likely  a  lie.  But  when  you  hear  everyone  saying 
that  HARRIS  HEAVY  PRESSURE  is  the  best  BABBITT  METAL  they 

can  use  for  all  general  machinery  bearings,  isn't  it  about  time  to  believe 
them? 

Send  to  our  nearest  factory  for  a  trial  box. 

Manufactured  and  guaranteed  by 

The   Canada  Metal  Company,  Limited 
Hamilton         Montreal  TORONTO  Winnipeg         Vancouver 

M&ntion  this  paper  when  writing  advertisers.    It  will  identify  the  proposition  about  which  you  require  information. 
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Every  Butterfield  Tap  comes  to 
you  ready  for  long,  hard  service. 

It  is  made  by  expert  workmen— 
from  the  finest  materials  obtain- 

able— and  thoroughly  tested  be- 
fore shipment. 

For  the  tap  that  is  uniformly  de- 
pendable in  service  —  specify 

Butterfield. 

jButterfield  &  Co.,  Inc. 
I  Rock  Island  ::  Quebec  I 

Toronto  OHice: 

I  1505  Traders  Bank  Building  :  Phone  Main  1382 
H.  A   Harri«on,Maia(jer. 

Catalog     No.    16         con 
tainin^     th«      cotnplet< 
line  of  Butterfield  Tool 
-awaits  your  request. 

RnELD 
If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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HINTS  MBUYERS 
Eliminate  Danger 
Accidents  break  down  the  efficiency  of 
your  organization,  lead  to  legal 
troubles,   loss  of  time  and    money. 

TRADE  MARK 

BRISTO 
REG.  U.  S.  PAT.  OFFICE 

SAFETY  SET   SCREWS 
insure  safety.  They  also  protect  them- 

selves because  of  their  patented  con- 
struction. The  dove-tailed  design  of 

wrench  and  screw  contracts  the  metal 
under  pressure.  The  harder  you  twist 
the  wrench  the  more  the  metal  of  the 
screw   is  compressed. 

Writt  for  BULLETIN  1-809 

THE  BRISTOL    COMPANY 
Waterbury,  Conn.,    U.S.A. 

rniSTLE^'BRAND  RUBBERBiLTING 

"Maintenance  oE 

Quality" is  our  motto,  and  our  ex- 
perience in  the  manufac- 

ture of  belting  since  the 
year  1856  should  be  in- 

valuable to  you.  Let  us 
tell  you  all  about  this 
friction  faced  belting. 
The  price  vifill  appeal 
to   you. 

Write    to-day. 

J.  c.  McLaren  belting 
CO..  LTD.  I 

TIReNTO.  MONTREAL.  WINNIPEG      | 

IS  YOUR  RIVETING 
PROFITABLY  DONE? 

Our  Elastic  Rotary  Blow  Riveting  Machine 
does  profitable  \vor!c,  because  one  machine  will 
do  the  work  of  several  hand  rivetars,  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  GOMPAHY 
New  Haven,  Conn. 

Formerly  John  Adt  &   Son.     Established   1866. 

Also  makers  of  Wire  Strp-iVhtencrs  and  Gutter, 
Cotter    Pin   Machines,   etc. 

^liOUSANDS  of  Dollars  are  saved 
-*-  every  year  by  our  clients,  because 
we  have  experts  who  are  traind  to 
make  exhaustive  tests  of  all  the  ma- 

terial you  are  purchasing,  whether  raw 
material  or  finished  products. 

CANADIAN    INSPECTION    AND    TESTING 
LABORATORIES,  LIMITED 

Head   Office  and  Main   Laboratories — MONTREAL 

Branch  Of/icei  and    Laboratories: 

TORONTO.  WINNIPEG.  EDMONTON.   VANCOUVER. 
NEW  GLASGOW. 

PEL(^W 
We  are  well  equipped  to  make 
all  kinds  of  steel  castings,  100 
lbs.  to  50,000  lbs. 

Dominion  Steel  Foundry  Co. 
u        li  LIMITED  ^   ̂      .< Hamilton  Ontano 

iiDSTEElttNKS 

TOV^dUTO        •       OUT- 

QIL  STORAGE  -  GASQLl  N E  TA N  KS  -  Al  R  R  ECEI VER  S 
PNEUMATIC  WATER  SUPPLYTANKS  -  SMOKE  STACKS 
BOILER  BREECHING -RIVETED  STfEL  PIPE- BIN5  SHOPPERS 

Northern 
Crane  Works 

LIMITED 

WALKERVILLE 
ONTARIO 

Electric    Cranes 
Hand   Cranes 
Foundry   Equipment NORTHERN  CR\NC5 

CRANES 
MADE  IN 
CANADA 

Electric  Hoists 
Air  Hoists 

Cupolas Ladles 
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CO.  LTD. 
Manufacturers  of 

Bright     Finished 
t  e  e  1  Shafting 

and  Shapes. 

Large  stock    of   all  sizes. 

Send  for  Prioo  List 

Zenith  Coal  &  Steel  Products  Limited 
COAL  COKE  HACK  SAW  BLADES 

CARBON  STEEL      MACHINERY  STEEL 

HIGH  SPEED  STEEL 

Royal  Bank  Bidg.,  Toronto;  McGillBldg.,  Montreal, Que. 

Oxy-Acetylene  Welding   and    Cutting    Apparatus 
Carter  Welding  Co.,  %ZUrl Toronto 

For  Davis-Boarnonville  Oxy-Acetylene 
Apparatus 

General  Office  and  Factory.  Jersey  City,  N.J. 
Canadian  Factory,  Niagara  Falls.  Oat. 

Sales  Offices:  New  York,  Bostwi.  Philadelphia,  Pitta- 
burgh,  Cleveland,  Cincinnati,  Chicagu.  L-c- 
troit,   St    Loui3,   Saa   Francijco,  -SeatL.t. 

For  Hardness  Testing 
in  shop  and  laboratory  use  the 

Standard  Scleroscope 
Cniversally  alopted;  direct  reading; 
inexpensire,  and  the  only  instrument 
that  agrees  with  others  of  its  kind 
in  all  parts  of  the  world,  thus  solv- 

ing problems  of  ordering  materials 
to    specificaiicD. 

BOOKLET   FREE. 

Heat  Indication 
THE  SCLER03C01'E (Set) THE  bv    optical    means    i3    fa^t    becoming 

PYROSCOPE  the     correct     thing.        The     PYRO- 
SCOPE    has    solved    the    problem. 

Perfect    constancy,    inexpensive,    no    electricity    used.      Built    to 
stand  rough  usage  and  upon  common-sense  lines.     Ised  by  the Government   and   best   firms. 

Shore  Instrument  &  Mfg.  Co.  sss?  w.  22nd  st.  New  York 
Afonl,  for  Canada:  A.  R.William.  Machr.  Co..  Ltd.. Toronto.  Can. 

YOURS IS      READY      TO      MAIL 
YOUR    WHAT? 

YOUR  CIRCULAR  reeardine  Surface  Griniiers.    New  Yankee  Drill 
Grinders.  Universal  Grinders. 

Manufactured  by 

WILMARTH     &     MORMAN     COMPANY 

1200  Monroe  Ave.  N.W.  Grand  Rapids,   Mich. 

SEND    FOR    YOUR    CIRCULAR    NOW 

SEE    PAGE     74 

SKINNER 
DRILL 
PRESS 

VISE 

A  substantial,  diiralile  too!  wbk-h  will  pay  for  itself  in  short 
oriltT  in  nny  machine  shop.  Four  si^ea  to  accommodate  a 

wide  range  uf  work.     Try  one  and  ,yiin'U  "buy   more. Printca    inatt^r    promptly    nmilpd    on    request. 

THE    SKINNER    CHUCK    COMPANY 
New  York  Office,  London  Office  San  Francisco  Office 
94  Reade  Street  149  Oueen  Vict    rin  St.  Rialto  Bldg. 

Factory  and  Main  Office.  New  Britai-.  Con.n.,  U.S.A. 

.    Tiade  Mark  Reg.  U.  S.  Pal.  Office 

A  universal  grinder.  A  grinder  with  all 

attachments.  A  grinder  that  will  .handl-e- 
all  kinds  of  tool-sharpening  as  well  as 
cylindrical,  internal  and  surface  grinding. 
An  all-around  machine  for  your  tool-room. 

Catalog  Xo.  6. 

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

PULLEYS 
ALL  WOOD-COMBINATION-IRON-STEEL 

Every   palley  fully   guaranteed. 
Write  for  interesting  printed  matter. 

The  PosiUve  Clutch  &  Pulley  Works,  Ltd. 
Montreal  Factory  :    Aurora,  Ont.  Toronto 

/Ic//usloqJas 
V,^__.^         ̂   i^^jo^  ***.'■''  ̂ "^'^^r^'A  ' Gogsles  are  absolutely  protective 

and  comfortable. 

THE  STRONG,  KENNAr.D  &  NUTT  COMPANY 
2042  E.  9th  Street  CLeveland,  Ohio 

SHAFTING 
Cold   Drawn,    Turned   and    Polished    Steel, 

Rounds,  Squares,  Hexagons  and  Flats,  Steel 
Piston  Rods,  Pump  Rods. 

Special  fceintiM  for  Keyseatim  o::  to  6  nu  cUametor. 

THE 

Canadian  Drawn  Steel  Co. ^"^■^^^""■^"^^^^        Limited 

HAMILTON  CANADA 
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jjff^    Its  Construction ^SffVA^f                     Rigid       construction       allows 
^p^VBttW                    greater    speed.      Greater    speed 
U       ̂K                    promotes        production.          N  o 

^H                      matter    which    way    you    work 
Bm                      it,  you  benefit  in  the  long  run. 
■  ■                      Precision   and   quality   of  work 

^gg»S.-a^MR                     feature    these    machines    when 

^^np^^^^H                     on    rush    orders.        Inquire    for 
^^^^H|                     our  printed  matter.     The  price 

^^^SuSf       Silver  Mfg.  Company 
g|igaBWPWBB|M^^                     290  Broadway,  Salem,  Ohio. 

M^ 
OTTAWA 
3«  Sparks  8t 

Finest  Diamonds 
and  Diamond  Tools 

THE  GENERAL  SUPPLY  CO. 
of  Canada,  Limited 

TORONTO  MONTREAL      WINNIPEG 

125  Adelaide   3t.  W..   408  MoOUl    Bldg.,   SiWaUrSt. 

Sole  Canadian  Agents    for 

GEO.  A.  JOYCE  CO.,  Ltd. 
NEW   YORK         LONDON 

.^*
 

tf^'lr/ 

VV'^ 

<x 
o<^^  c;^"  *?• 

Eye  Protectors  For  All  Work 
Standard  dfaigns  for  chippers.  machinists,  grind- 

ers, fumacemen.  etc.  Can  be  woni  over  other 
glasses.     Full    particulars   for    the    asking. 

T.  A.  WILLSON  &  CO..  INC. 
23  Scott  Street.  Toronto.  Ontario 

9  Hatton   Garden,    London.  Head    Bldg.,    San    Francisco. 
-Mailers    Bldg. ,    Chicago. 

Factory   and   Main   Offices:  READING,   Pa.,    U.  S.  A. 

mmm 

GEARS  AND  GEAR  CUTTING 
SPROCKETS  AND  CHAINS 
In  stock  nnd  to  order  any  size  from 
one-quarter  Ini'Ii  to  six-foot  In  diameter, 
any  material.  Estimates  and  ge.ir  ad- 

vice cheerfully  furuisbeU. 

Grant  Gear  Work.,  I«c.,j;.\:."^'  »» G,  B.  CKAKT 
U.S.A.     - 

RICHMOND 

CHUCKS 
Universal  Geared 

Scroll  Type  uith 
cither   one  or  tuo 
sets  Jaws. 

Richmond  MfgaCo. 9  Ltd* 
183-185  George  Street  TORONTO,  CAN: 

NEW  AIR-TIGHT    BLAST    GATE 
FOR  LOW  PRESSURE  AIR 

Patented 

Save  that  air  (money)  you  are  now  losing  through  leaky  blast 
gates.      Our    NEW    AIR-TIGHT    BLAST    GATE    stops    this    loss. 

Circular  123-B  explains  its  many  other  advantages,  outlining  clearly 
its  all-round  superiority  over  the  ordinary  light,  flimsy,  cheap,  leaky 
and  unreliable  blast  ga'es.  and  the  heavy,  cumbersome,  expensive  and 
.slow-acting  gate  valves   and  stop   cocks. 

Ask   for   circular  and    li.st  of   users. 

W.  S.  ROCKWELL  COMPANY 
FURNACE  ENGINEERS  AND  CONTRACTORS 

50  Church  Street  New  York 
1  Hudson  Terminal  Building) 

NORTON   JACKS 
FOR  ALL  KINDS  OF  HEAVY  LIFTING 

Send  for  complete  catalogue  showing 
50   styles   10  to   100   tons  capacity. 

Made  only   by 

A.   O.   NORTON,   LIMITED 
Coaticook,  Prov.  Quebec  -  •  Canada 

Every  Tooth  Cuts  (? ) 
on  Every  <: 

They  cat  straighter.  ^ 
They  last  longer.  . 

NAPIER  SAW  WORKS,  Inc.,  Sprinifield,  Mais.,  U.  S.  A* 

iiiiiiiii!i:iii!iiiiiiiiiiiiiiiii:i!iii;iii:i!i:iii:iiiiiiiiiii:iiiiiiijiiiiiiiiiiiiiiii!i!iii'^ 

Fairbanks  | 
Hammers  | 

25  to  300  lbs.  i 

Belt  or  Motor  Drive  | 
These    Hammers    Embody    a  = 
Design  and  Workmanship  that  g 
a  e  Unsui  passed.  § Send  for  Catalog  g 

UNITED  HAMMER  CO.    I 
Oliver  Building Boston.  Mass 

m 

THE 
DAVIS 

Milling  Attachment 
and  Compound  Table 

For  the  Die  Maker.  Repair  Shop,  Pattern  Maker  or 
Garage;  will  peiiorm  more  than  90%  of  the  jobs  that come    up. 

For  any   Drill   Press 
14"     to    42"     swine- 

Big     Economy  —  Big 
Cr'nvenience—  SmaJl 
Price.        It      relieves 
your     lar^e     millers, comes     in     handy 

a  p  o  tling     castings, 
milling    ends    of    bosses,    and    many 
oher    mid    jobs.      Cuts    all    kinda    of 
keyseats      perfectly;      mills      deep 
grooves,    slots    and    cams.      We    also 
make    cylinder    reamers    for    retiring 
Ford    ear.    and    a    reliable    air    com- 

pressor—all at  special   factory   prices. 
Write    for    circulars    to-day. 

Hinckley  Machine  Work*, HINCKLEY 
ILLINOIS 
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Diamonil 
Band    and 

Grinder     Tools 

always    give    en- 
tire    a  a  t  i  sfactlon. 

Tbe    dlamoDds    In 
these    tools    are    of    the 

hardest    and     best    quality 
and    Bet   very    securely. 

Length   of  Hand  Tool  shown  here 
llVi   in.   over   all.     Rosewood    handle. 

Let  US  send  you  an  assortment  for  selec- 

Hartford 
Francis  &  Co. 

COBD.       ̂  

HIMOFF  MACHINE  CO., 
40-50  Mills  St., Astoria,  N.Y. 

MakerM  of 

Lathes,    Turret   Lathes,    and    Gear    Hobbers 

PRESSES  — ALL   TYPES 
Press  Attachments,  Automatic. 
Meuland  Wire  Forming  Machines. 
Tumblers — Large  Line. 
Burnishing  Machines,    Grinders. 
Special  Machines. 

Baird  Machine  Co.,  Bridgeport,  Conn.  U.S.A. 

Cushman Chucks 
Lathe  Chucks,  Drill 

Chucks,  Portable 

Face  Plate  Jaws. 

HP^^Miy Let  as  lend  rou  our  cataloc. 

^          The     Cushman 

I^U         Chuck  Co. ^^efe*-*"      1^ 
"^^^^Sl           Hartford,    Conn.. ^^                     U.S.A. 

The  Whiten 

AUTOMATIC 

Gear  Cutting 
Machine 

Do   you  vrant  Caulot  ? 

The  D.  E.  Whiton 

Machine  Co. 
NEWLOIDOI.    •   coil. 

Another  Tool  Gone 
How  many  times  lias  this  same  thing  happened? 
Buy    a 

UNION    TOOL    CHEST 
Your   tools   are    alwaj-s    at   your  finger-tips. 
in   the  same   place.     You    know    immediately 
if    they    are    borrowed    or    misplaced.      Saves 
time  and  money  because  it  keeps  tools  clean. 
free   from   moisture   and   bangs. 
Writ*    for    our    catalog    and    prices.      If    we 
haven't   a   dealer   near   you,    get    our   special 
offer. IN  ION  Tool   Chests  are  guaranteed   to  give 
tntire   satisfaction    or   money   refunded. 

Union  Tool  Chest  Works 
28   Railroad   St.»   Rochester.   N.  Y. 

\     style    D  -  3    Sizea 
/ \      Built   of  selectee / 

\      quartered     oak. / 
\       or    leatherette 

/          V 

\     cover  fd.     i 

'    .  7 

\   Highly    / 
\   finished—    / 
\  perfectly  / 
\f  i  t  ted/ 

\  draw- / 
6  other 

\    er  / styles. 

\      / 
many 

\  / 

sizes. 

Taylor-Newbold  Milling  Cutters 
The  exact  application  of  a  scientifically  correct  principle — 
inserted  blades  of  high-speed  steel,  with  constant  clearance  and 
rake-angle   throughout   their   leng^th. 

Send  for  Bulletin  R-P. 

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

c^dJin 
fcs''..  J;.^ 

Gardner    Disc    Grinder 
Gardner  Disc 
Grinders  are  made 
In  all  sizes,  tj  p;« 
and  combinatioas. 

We  can  success- 
fully mee.  any 

disc  grinding 

problem  in  exist- ence. Largest 
builders  of  Disc 

Gr.Tnding  machin- 
ery in  the  world. 

Gardner 
Machine    Co. 

Tht    Dlie    Grindinc 
Authorltitt 

Beloit.Wi.  U.S.A. 
Canadian  .^rents:    Can. 
Fairbanks-Morse  Co. C 
Toronto  —  Montreal 

//  any  advertisement  interests  you,  tear  it  out  noiv  and  place  with  letters  to  ̂^.  answered. 
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HOYT'S  "FROST  KING" 
the  highest  achievement  in  babbitts 

"FROST  KING"  Babbitt  has  reached,  its  perfection'  after  -40  years 
of  devotion   to  the  perfection   of  wWte  metal   alloys.  ' 
As  an  all-round  babbitt  it  is  a  decided  success,  as  shown  by  the 
increasing-  demand  for  it  in  Canada's  largest  and  most  etTicient 
manufacturing:    plants. 

^ROST  KING  ha^ -wifle^use  for  all  classes  of  stationary  engine&. 

tractfon  rollintr  mills, 'planing  mills,  saw  mills,  "pulp  machinery,  etc. 

Try    it — it   will"  satisfy  your   most  exacting   requirements. 

HOYT  METAL  COMPANY 
■^EASTERN  AVE.  and  LEV^IS  St..  TORON.TO,    CANADA New    York,    N.Y.  London,    Eng.  St.  Louis.    Mo\ 

-^.■.■-;2»-.-<5--^-ii- 

^^/^vJ*
^'' 

We  can  sell 
Your  second-hand    machinery. 

Let  us  tell  you  about  the  results 
from  condensed  ads  in 

CANADIAN    MACHINERY 

Claisifi£d.^Advertiiing  Section 

WllHINSON&KOMPASS 
TORONTO    HAMILTON    Winnipeg 

IRON  AND  STEEL 
HEAVY  HARDWARE 

MILL    SUPPLIES 
AUTOMOBILE    ACCESSORIES 

WE     SHIP     PROMPTLY 

BOLT,  NUT,  FORGING  AND    [§m«g^ 
WIRE   NAIL  MACHINERY CANADIAN  AGENT: 

"National"  Bolt  Cutters,  "Wedge  Grip"  Bolt  and  Rivet  Headers,       ".  W.  PETRIE,  Ltd. 
Forging  Machines,   Nut  Machines,  Roll  Threaders  and  Wire   Nail  TORONTO.  ONT. *     ̂   MONTREAL.  QUE. 

VANCOUVER.   B.C. Machines  are  used  by  leading  Railroads  and  Industrials. 

Measuring  Tapes,  Steel  Rules,  Straight  Edges,  Surveyors^ 

Band  Chains,  Engineers'  Tools 
MANUFACTURED  BY 

JAMES  CHESTERMAN  &  CO.,  Limited 
SHEFFIELD.        -         ENGLAND 

Ghesterman  tools  are  the  highest  standard  of  ac- 

curacy in'  the  British  Empire,  and  the  quality 
of  steel  and  substantial  build  guarantee  a  maxi- 

mum of  service  and  economy. 

Wind-up     Measures,     Steel, 
Linen     and      .Metailic.       With 

Improved    Patent    Flusb Handle. 

Steel  Depth  Gauge 

Steel  Pocket  Vernier  Gauge 

Canadian  Representative  ; 

F.  -U       Q.  C  t^T  T      404  Coristine  Building, .    ,n.     i3\^yj    I     I,   MONTREAL.  CANADA 
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RECT 
If  what  you  want  Is  not  lUted  here  write  us,  aod  we  tvlll  tell  you  "here  to  get  It.  Let  us  supe^st  that  joa 
consult  also  the  advertUers'  index  facing  the  inside  bark  cover,  after  having  Ke<'ured  ail  vert  iserM'  nanieo 
from  fills  directory.  The  information  you  desire  may  he  found  in  the  advertising  pages.  This  department  U 
maintained  for  the  benefit  and  convenience  of  our  readers.  The  insertion  of  our  advertisers*  names  under 
proper    headings    is    gladly    ondertaken,    but    does    not  become   pnrt   of  an   advertising   rontrai-t. 

^illllllltllllllllllllllllllllllllllillllllllillllllllllllllllillillllllllllllllil^ 

ABRASIVE    MATERIALS 
Aikeabead  Hardware  Co.,  Toronto.  Ont. 

;  ...Baxter  Oo.,  Ltd..  J.  K.,  Montreal,  Que. 
;.'..[ G«nadiAQ    FairbanfcaOdorse    Co.,    MonLre«i. 

Can.    ii.    K.    Morton,    Montreal,   Que. 
Carboruadum    Co.,    Niagara    Falls,    N.Y. 
Fqs3   &   UUl   Machy.   Co.,   Montreal. 
Ford-Smith  Mach.  Co.,  Hamilton,  Ont. 
Gardner  aVIachine   Co.,    Beloit,    Wis. 
Norton   Co.,    Worcester,    Mass. 
H.    W.    Petrie,    Toronto. 
H.    W.    I'etrie,   of  Montreal,    Ltd.,   Montreal. 
ACETYLENE 

Carter    Welding   Co.,    Toronto,    Ont. 
Commercial  Acetylene   VVeldmg  Co..   Inc..   Toronto, 
L'Alr    Liquide   Society,    Montreal.    Toronto, 
Pre5t-0-Lite    Co.,    Inc.,    Toronto,    Ont. 

ACETYLENE    GENERATORS 
Commercial  Acetylene   Welding  Co.,   Inc.,  Toronto, 

L'Air   Liquide    Uociety,    Montreal,    Toronto. 
PrestO-Lite   Co.,    Inc.,    Toronto,    Ont. 

ACCUMULATORS,    HYDRAULIC 
CauaUiau    i- aituaulLa-Aiui-^e    Co.,    Montreal. 
Ciiarles    F.     i^liut:^    Kiig.     WorKs,    Cnicajio. 
Oarlock-Walker    Machinery    Co.,    Toiouto,    Onu 

Wiles-Hemeut-PonU    Co..    iNew    It'yrk. 
Smart-Tumer    Mach.    Co. ,    Hamiltun,    OnU 
William    K.    Perrin.    Ltd..    Toronto. 

AIR    RECEIVERS 
uan.    ingentoU-iULuU   Co.,    Sberbrooke,    Que. 
Tne    Jtfucktb    Macn.    Co.,    Ltd.,    cihciurootte,    Qae. 
MacKmnou,    Holmes    Co..    dherbioone.    Que. 

AIR    WASHERS 
Can.    Bluvvt:!    ̂     toige   Co.,    Kitchener,    UnU 
SheldoBa,   Ltd.,    Gait,    Ont. 

ALUAUNUM 
Canada    Metal    Co. ,    Toronto. 

Tallman   Brass  &   Metal   Co.,    Hamilton.  - 
ALLOY,   STEEL 
Can.  B.  K.  Morton.  Toronto.  Montreal. 
Comstedt,   Josel   F.    A.,    12u  Broadway,    New   York. 
H.    A.    Drury    Co.,    Ltd.,    Montreal. 
Httwaridge    Lros.     Co.,    lioston,    Mass. 
Michigan   Steel   Kxchauge,    Inc.,    Detroit,   Mich. 

Osbom  (Canada),  Ltd.,  tiam'l,   Montreal.  Que. Slaudaru    Auoya    Company,    Pitlsbui^h,    Ont. 
Vanadium   Alloys    Steel   Co.,    PutsDun;,    Pa. 
Vulcan    Crucible   Steel   Co.,    Aliquippa.    Pa. 

ARRORb 
Canadian    Fairbanks-Morse    Co.,    Montreal. 
ClcTcland    Twist    Drill    Co.,    Clereland. 
Oarlock-Walker    MachineiT    Co.,    Toronto,    OnL 
Morae  Twist  Drill  &  Mach.  Co.,  New  Bedford.  Maw. 
H.  W.   Petrie,  Toronto. 
H.    W.    l-'etne.    Lid..    Montreal. 
Pratt  &.  Whitney  Co.,  Dundas.  Ont. 

AUTOGENOUS   WELDING  AND  CUTTING 
PLANTS 

Carter    Welding    Co.,    Toronto,    Ont. 
L'Air  Liquide   Society,   Montreal,   Toronto. 
Piest-O-Lite    Co.,    Inc.,    Toronto,    Ont. 

AUTOMATIC   MACHINERY 
Baiid  Machine  Co.,   Bridgeport,   Conn. 
Cook,    Asa    ».,    Karllurd,    Conn. 
Dominion    Machinery    Co.,    Toronto. 
Garlock-Walker    Machineiy    Co.,    Toronto,    Ont. 
Gardner,    RobL,    &    Son,    Montreal. 
McClean  &   Son,   F.    W.,   Niagara   Fall3,  Ont. 

RiTerside  Machinery  Depot,  Detroit,   Mich. 
H.    W.    Petrie.    Toronto. 
H.    W.    Petrie,    Ltd.,    Montreal. 
Pratt  &   Whitney  Co.,    Dundas,   Ont. 

Roelofson    Machine   &    Tool    Co.,    Toronto.    Ont. 

A.    R.    Williams    Machy.    Co..    Toronto. 

AUTOMATIC    WOOD    SCREW   MACHINES
 

Cook.    Asa    S.,    Hartford,    Conn. 

BABBITT   METAL  ,       r^, 
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.    Morton.  Toronto.   Montreal. 

Foss   &    Hill    .viachy.    Co.,    .Montreal. 
Hoyt    Metal   Co..   Toronto.  Ww  York 
Hungerford  Brass  &  Copper  Co.,  U.  T.,  Ne

w  York. 

Jobbom.    Geo.    A..    Hamilton.    Ont. 

Magnolia  ̂ MeUl    Co.,    Montreal. 
H.    W.    Petrie.   Toronto. 
Tallman    Brass    &    Metal    Co.,    Hamilton

. 

BALL    BEARINGS  w     ,      , 

Canadian    Fairbanks- Morse    Co..    Montreal
. 

Can     S   K   F  Co.,   Toronto,   Ont. 

Chai.man   Double  Ball   Bearing  Company. 
 Toronto. 

Lyman    Tube    &    Supply   Ca.    Montreal     Q«
e. 

R.    E.    T.    Pringle,    Ltd.,    Toronto,    Ont. 

BARRELS,  STEEL  SHOP 

Bairtl    Machine   Co.,    Bridgeport.    Conn.
 

Cleveland    Wire    Spnng   Co..    Clevelan
d. 

BASE  FACING  MACHINES 
Itollins    Engine    Woiks,    Nashua,    N.H. 
Victoria   I'oundiy  Co.,   Ottawa,   Onu 

BARS,    BORING 
canaries   f.    jj^imes   Enjt.   Works,   Chicago,    111. 
Atonaich    Brass    Mfg.    Co.,    Toronto,   Out. 
Niles-Bement-Pond   Co.,    Ne^    York. 
Webber    Bros.    Mach.    Co.,    Toronto,    Unt 

BELT    LACERS 
Clipper    Belt   Lacer   Co.,    Grand    Rapids,    Mich. 

BELT   DRESSING   AND   CEMENT 
Baiter  Co..    Ltd.,   J.    U.,    Montreal.   Que. 

BELT    LACING    LEATHER 
Aikenhead    Hardware    Co.,    Toronto,    Out, 
Foflfl    &    Hill    Machy,    Co.,    Montreal. 
Graton   &    Knight    Mfg.    Co.,    Woroeater.    Mass. 

BELTING,  BALATA 
Baiter   Co.,    Ltd..   J.    R..    Montreal,    Que. 
Can.    B.    K.    Morton,   Toronto,    Montreal. 

BELTING.    CHAIN 

Canadian    Fairbanks-Morse    Co.,    Montreal. 
Jones   &    Glassco,    Montreal,    Que. 
Morse   Chain   Co.,    Ithaca,    N.Y. 
H.    W.    Petrie.   Toronto. 
H.    W.    Petrie.    Ltd.,    Montreal. 
Whitney    Mfg.    Co..    Hartford,   Conn. 

BELTING,  CONVEYOR 
Goodyear  Tire   &   Rubber  Co.,  Toronto,    Ont, 

BELTING.    LEATHER 
Canadian    Fairbanks-Morse    Co.,    Montreal. 
Can.    B.   K.    .Morton.   Montreal,   Que. 
Dominion    Machinery    Co.,    Toronto. 
Graton   &    Knight    Mfg-    Co.,    Worcester,    Mass. 
Goodyear  Tire   &   Rubber  Co.,  Toronto.   Ont 
MoLaren,   J.    C,    Belting  Co.,    Montreal,    Que. 
Morae   Chain   Co.,    Ithaca.    N.Y. 
H.    W.    Petrie,    Ltd.,    Montreal. 
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.    Unl. 
H.     W.     Petrie,    Ltd..    Montreal. 
H.    W.    I'etrie,    Toronto. 

BENCH    LEGS.    STEEL 
New    Britain    Mach,    Co..    New    Britain,    Conn. 

BENCH    DRAWERS.    FRICTIONLESS 
New    Britain    Mach.    Co.,    New    Britain,    Conn. 

BENDING    MACHINERY 
John    Bertram    A:    Sons   Co.,    Dundas. 
Bertrams,   Limited,    Edinburgh,   Scotland. 
Bliss.    E.    W..  Co.,    Brooklyn.   N.Y. 
Brown-Bc^gs   Co.,    Ltd.,    Hamilton,    Can. 
Can.    Blower   &    Forge   Co.,    Kitchener,    Canada. 
Dominion    Machinery    Co.,    Toronto. 
Gai lock- Walker    Machinery    Co.,    Toronto,    Ont. 
Charles    F.    Elmes   Eng.    Works.    Chicago. 
Jardioe,    A.    B.,    &    Co..    Hespeler.    Ont. 
National    Machinery    Co.,    Tiffin.    Ohio. 
Niles-Bement-Pond   Co..    New    York. 
H.     W.     Petrie.    Ltd.,    .Montreal. 
H.    W.    Petrie,    Toronto. 
Steel    Bending    Brake    Works,    Chatham.    Ont. 
Toledo    Machine    &    Tool    Co.,    Toledo.    0. 

BILLET  MARKERS 
Matthews,    Jas.    H.,    &    Co.,    Pittsburgh,    Pa. 

BINS.    STEEL 
The   Jenckes    Mach.    Co..    Ltd..    Sherbrooke.    Que. 
MacKinnon.     Holmes    Co.,    Sherbrooke. 
Toronto    Iron    Works.    Ltd.,    Toronto.    Ont. 

BLASTING  MACHINES.  SHOT  AND 
STEEL  GRIT 
Grav   Mfg.    &    Mach.    Co..   Toronto.    Ont. 
BLOWERS 

Can.    Blower    &    Forge    Co..    Kitehener,    Ont. 
Shcldons.    Ltd..    Gal:,    Ont. 
Garlock-Walker    Machinery    Co..    Toronto,    Ont. 

H.    W.     Petrie,    Ltd'.    Montreal. R.    E.    T.    Pringle,    Ltd..    Toronto,    Ont. 
Riverside   Machinery   Depot,   Detroit.   Mich. 
atiirtevant   Co..    B.    F.,   Gait.   Ont. 

BLOW    PIPES   A.VD    REGULATORS 
Carter    Welding   Co.,    Toronto,    Ont 
L'Air   Liquide    .Society,    Montreal,    Toronto. 
Pre.st-0-Lite    Co.,    Inc.,    Toronto,    Ont. 

BLUE    PRINTING    MACHINERY 
Mnlliner-Enlund    Tool   Co.,    Syracuse.   N.Y. 

BOARTZ 
Francis    &    Co.,    Hartford.    Conn. 
Geo.    A.    Joyce    Co.,    Ltd.,    New   York,    N.Y. 

BOILERS 
The    Jenckes    Mach.    Co.,    Ltd.,    Sherbrooke,    Que. 
MacKinnon;    Holmes    Co..    Sherbrooke. 
H.     W.     Petrie,    Ltd..    Montreal. 
H.    W.    Petrie,    Toronto. 
Riverside   Machinery   Depot.   Detroit,    Mich. 
Wickes    Bro6.,    Saginaw,    Mich. 

BOLT  CUTTERS  AND  NUT  TAPERS 
Aikenhead    Hardware    Co.,    Toronto,    Ont. 
Canada    Machinery    Corp. ,    Gait,    Ont. 
Wells   Brothers   Co.    of  Canada,    Gait,   Ont. 

BOLTS 
Aikenhead    Hardware    Co.,    Toronto,    OnL 
Gumming   &    Son,   J.    W.,    New   Glasgow.   Canada. 
Gait  Machine  Screw   Co.,   Gait,   Ont. 
London    Bolt   &    Hinge    Works,    London.    Ont. 
Steel  Co.    of  <'anada.   Ltd..    Hamilton.   Ont, 

BOLT    AND    NUT    MACHINERY 
John    Bertram    &    Sona   Co.,    Dundas. 
Canada    Machinery    Corp.,    Gait,    Ont. 
Dominion    Machy.    Co..    Toronto,    Ont 

Garlock-VVaJkfer    Machinei-y    Co.,    Toronto,    Ont 
Gardner,    Robt,,    &    Son,    JIuntreal. 
Landis   .\laciiine  Co.,   Waynesboro,   Pa. 
National    Machinery   Co.,    Tiffin,    O. 
H.    VV.    Petne,    Ltd..    Montreal. 
H.    W.    Petrie,    Toronto. 
Riverside  Machinery   Depot,   Detroit,    Mich. 
A.    R.    Williams    Machinery    Co.,    Toronto 

BOLTS  AND  NUTS.  BRASS, 
COPPER   AND   BRONZE 
Hungerford   Brass  &   Copper  Co.,   New   York,   N.Y. 

BOLT    THREADING    MACHINERY 
Cook,    Asa    S..    Co.,    Hartford,    Conn. 
Victor   Tool   Co.,    Waynesboro,   Pa. 

BORING    MACHINES,    PNEUMATIC 
CYLINDER 
Cleveland    Pneumatic  Tool    Co.  of  Canada,  Toremt*. 
Canadian    Fairbanks-Morse    Co.,    Ltd.,    MontreiU. 
Can.    Inge rsoll -Rand    Co. ,    Sherbrooke,    Qua. 
Garlock-Walker    Machinery    Co. ,    Toronto,    Ont 
H.    W.    Petrie.    Ltd.,    Montreal. 
H.    W.    Petrie,    Toronto. 
Stow    Mfg.    Co..    Bingbampton.    N.Y. 

BORING     MACHINES.     UPRIGHT     AND 
HORIZONTAL 

John    Beitram    &    Sons   Co.,    Dundas. 
Canada    .Machinery    Corp.,    Gait,    Ont 
Dominion    Machinery  Co..   Toronto. 
Garlock-Walker    Machinery    Co..    Toronto,    ©nt- 
Niles-Bement-Pond    Co.,    New    Yors. 
H.    VV.    Petrie,    Ltd.,    Montreal. 
Roelofson    Machine   &   Tool   Co.,   Toronto,    Oat. 
Riverside   Machinery   Depot,   Detroit,    Mich. 
Stow    .Mfg.    Co..    Binghampton.    N.Y. 

nor.lXG    MACHINES.    STOVE   AND   COAL 
Cumming   &    Son,    J.    W.,    New    Glasgow,    Canada 

BORING    AND    TURNING    MILLS 
John    Bert  i  am    &    Sons    Co. ,    Dundas. 
Canada    Machinery   Corp.,    Gait.    Ont 
Foss   &    Hill    .Machy.    Co..    Montreal. 
Niles-Bement-Pond    Co..    New    York. 
H.    V\'.    Petrie.    Ltd.,    Montreal. 
H.    W.    Petrie,    Toronto. 
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.    Bogga   &  Co..   Hamilton.   Can. 
Steel    Bendimg   Brake    Wks..    Ltd.,    Chatham.    Ont 

BRASS  AND  COPPER  BARS.  RODS 
AND  SHEETS 
Brown's     Copper     &     Brass     Rolling     Milla,     New 
Toronto. 

Hungerford  Brass  &  Copper  Co.,  V.   T.,  New  York 

BRASS    WORKING    MACHINERY' Dominion    Machv.    Co..    Toronto,    Ont 
Foster  Machine  Co.,   Elkhart.   Ind. 
Garlock-Walker    Machinery    Co.,    Toronto,    Ont- 
Wamer   &   STasey   Co.,    Cleveland.- 
Niles-Bement-Pond   Co..   New  York. 
H.    W.    Petrie.    Ltd.,    MontreaL 

H.    W.    Petrie,  "Toronto. Prest-O-Lite    Co. .    Inc. .    Toronto,    Ont. 
Riverside  Machinery   Depot.  Detroit,    Mich. 
A.    R.    Williams   .Machy.    Co..   Toronto. 

BRIDGES.    R.^ILWAY    AND    HIGHWAY 
The   Jenckes    Mach.    Co.,    Ltd..   Sherbrooke,   Que. 
MacKinnon.    H-^lmes    Co.,    Sherbrooke,    Que. 

BRONZE    RODS    AND    SHEETS 
r.rnwn's     Copper     &     Brass     Rolling     Mills,     New 
Toronto. 

HnngerfoH   Brass  &  Copper  Co.,  C.   T.,  New  York. 

BUBBLERS 
Pnro    Sanitary    Drinking    Foimtain    Co.,    Hayden 

Tille,    Mass. 

BUFFING    AND    POLISHING    MACHY. 
Ford-Smith    Mach.    Co.,    Hamilton,    Ont 
Foss   &   Hill    Nfachy.    Co.,    Montreal. 
Garlock-Walker    Machinery    Co.,    Toronto,    Ont 
New   Britain    Machine  Co..    New  Britain.    Conn. 
H.    W.    Petrie,    Ltd.,    Montreal. 
R.    E.    T,    Pringle,   Ltd..   Toronto,   Ont. 
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BCCKETS,  CLAM  SHEI.I.,  CRAB,  DUMP 
Norlhem    Cnne    VVorto,    Ltd..    WilStmUe.    uau 
Whiting    Foundry    Kquipmeat   Co.,    Uarrey.    ill. 

BCCKtXS,   ELEVATING   AND   HOiSTiMO 
Bantlirla,     i!Mwm    J,,    Toronto. 

Bt'LLLIUZEKS 
John    btinram    &    Sons   Co.,    Dundaa. 
E.    VV.    iJliss   Co..    iirookiyn,    N.\. 
Canada   Machinery   Corp.,    Gait,    (jnL 

BUBNEKS,    OIL.    AM>    NATDUAL    GA8 
Bellevue    .ndustrial    t'umace    Co.,    L»etroil,    Mich. 
Gray    Mfj.    &    .\lach.    Co.,   Toronto.    Ont. 
Northern    Crane    Works.    Ltd..    W alkerviile.    OnL 
Oven    J^^quipmeat  &    Mlg.    Co..   New   ilaven.   Couil 

BVBKING    KKAMEKS 
Weill  BroB.  Co.  of  Canada.  Qalt.  OnU 

BL'KRS.   IKON   ANU   COPPER 
Hungerford  Braav   &  Copper  Co..   New   York.   N.l. 
Parmenter  &  Bulloch  Co..  Gananoque. 

BLTTERISFKK 
Weill  Bros.  Co.  of  Canada.  Gait,  Ont. 

CANKERS-    .MACHINERY 
Blias,    B.    W..    Co..    Brooklyn,    N.T. 
Brown,    Bokbs   &    Co.,    Hamilton,   Can. 
Prest-O-Lite  Co..  Inc..  Toronto,  Ont. 

CARS,    INDUSTRIAL. 
Corbet    Fdry.  &    Mach.  Co..  Ltd..  Owen  Sound,  Ont. 
Can.    Blower   c^    Forge   Co.,    Kitchener,    Can. 
Canadian    Fairbanka-Morae    Co.,    Ltd.,    Montreal. 
Ctmuning  &  Son.  J.   W..  New  Glasgow,  Canada. 
The   Jenckes   Mach.    Co..    Ltd.,   Sherbrooke.    Que, 
Matah    &   Henthom.    BelleTille,   Ont- 
Bh^dona.    Limited,    Gait,    Ont. 
Whiting   Foundry    Equipment  Ca,   Harrej,    111, 

CAR  MOVERS 
Dillon    -Mfg.   Co.,   Oshawa.   Ont 

CARTRIDGE   MAKING   MACHINERY 
Blackall.   Fred,    S.,    Woolworth  Tower,   New   York. 
Preat-0-Lite  Co.,  Inc..  Toronto.  Ont. 

CASTINGS,  ALUMINCM,  BRASS, 
BRONZE,   COPPER 
Gumming   &    Son.    J.    W..    New   Glasgow.    Canada. 
Alexander    Fleck.    Ltd.,    Ottawa. 
Hungerford   Brass   &  Copper  Co..   New  York.   N.Y, 
The   Jenckea   Mach.    Co.,    Ltd.,   Sherbrooke,    Que, 
Tallman    Brass    &    Metal    Co.,    Hamilton. 

CASTINGS,   GRAY   IRON 
Bernard  industnal  Co.,  The  A..  Fortierrille.  Que. 
Brown.    Boggs   Co.,    Ltd,.    Hamilton.    Canada. 
Can.    Steel    Foundries.   Ltd..    Montreal.   Que. 
Alexander    Fleck.    Ltd.,    Ottawa. 
Gardner,    Robt-,    &   Son,    Montreal. 
Hull   Iron  &  Steel   Foundries,  Ltd.,   Hull,  Qnebae. 
The   Jenckes    Mach.    Co.,    Ltd.,    Sherbrooke,    Que. 
Wm.    Kennedy    &    Sons,    Ltd.,    Owen    Sound. 
PlesaisTille    Foimdry    Co.,    PleaaisTille,    Que, 
Bheldons.    Limited.    Gait,    Ont, 

CASTINGS,    STEEL    CHRO.ME 
AND    MANGANESE    STEEL 
Can,   Steel    Foundries.   Ltd.,   Montreal,   Que. 
Dominion   Steel   Foundry  Co.,  Ltd.,  Hamilton,  Ont, 
Hull   Iron  &  Steel   Foundries,   Ltd.,   Hull,   Quebec, 
Wm,   Kennedy  &   Sons.   Ltd.,   Owen  Sotmd. 

CASTINGS,   MALLEABLE 
Can.    S^eel   Foundries,    Ltd.,    Montreal,   Que. 
Cumming  &   Son,  J.    W.,  New  Glasgow,   Canada. 

CASTINGS.    NICKEL    STEEL 
Hull    Iron  4  Steel   Foundries.    Ltd.,   Hull,   Quebec 

CEMENT    MACHINERY 
Canadian    Fairbanks-Morse    Co..    Ltd.,    Montreal. 
Gardner,    Robt.    &   Son.    Montreal. 
H.   W.    Petrie,   Toronto. 

CENTERING  MACHINES 
Victoria   Foundry   Co.,   Ottawa,    Ont 

CENTRE    REAMERS 
Wells    Brothers    Co.    Greenfield,    Mass, 
John   Bertram   &    Sons   Co..    Dnndas. 
Gardner.    Robt.    &    Son.    Montreal- 
Hurlbut.   Rogers  Machy.  Co..  South  Sudbury,  Mass. 
Nilcs-Bemcnt-Pond   Co.,   New    York. 
Pratt   &    Whitney    Co.,    Dundas.    OnL 

CHAIN   BLOCKS 
Aikenhead    Hardware   Co.,    Toronto,    Ont 
Canadian   Fairbanks-Morse   Co.,   Ltd..    Montreal. 
Ford   Chain    Block   &    Mfg.    Co..    Philadelphia,    Pa 
Fons   4    Hill    Machy.   Co.,    Montreal. 
Oarlock-Walker    Machinery   Co..    Toronto.    Oct 
Lyman   Tube   4    Supply   Co..    Montreal,   Qu*. 
H.    W.    Petrie,    Ltd..    Montreal. 
H.    W.    Petrie,   Toronto. 

CHESnSTS 
Can.    Inspection  4   Testing   Lab.,    Montreal,  Que. 
The  Jenckes   Mach.   Co..   Ltd.,   Sherbrooke.   Que. 
Toronto   Testing    Laboratory,    Ltd.,    Toronto. 

CHESTS,    TOOL 
Dnion   Tool   Che-t    Works.    Rochester,   N.T. 

CHCCKS,    AERO.    AUTOMATIC 
Garrin    Machine   Co..    New  York. 
Hannifin    Mfg.    Co..    Chicaeo,    III. 
Hyde   Engineering   Works.    Montreal. 

CHUCKS.  AIR 
Manufacturers   Equipment    Co..    Chicago,    111, 

CHUCKS,   COLLET 
Hannifin    Mfg.    Co.,    Chicago.    111. 

CHUCKS.    I>RILL,    LATHE 
AND   UNIVERSAL 
Aikenhead    Hardware    Co.,    Toronto,    Ont 
John    Rertram    4    Sons   Co..    Dnndas.    Ont 
Can.    Blower  4   Forge  Co.,    Kitchener,  Canada. 
Canadian    Fairbanks-Mo'ne  Co..    Ltd..   Montreal. 
Cushman   Chuck   Co..    Hartford.    Conn. 
Fobs   4   Hill    Machy.    Co..    MontreaL 
Gardner.    Robt,    4    Son.    Mrmtreal. 
Oarlock-Walker    Machinery   Co..    Toronto.    Ont 
Hannifin    Mfg.    Co..    Chicapo.    111. 
Hardinge   Bros..   Chicago.   111. 
JacobA    Mfg.    Co..    Hartford.   Coim. 
Ker    4    Oivtdwin     Brentford. 
ManiJacturem    Equipment    Co..    Chicago.    HI. 

Millen    Falls    Co..    Millers    Falls.    Mass. 
Aiuuein    Tool  <Jo.,   Erie.    Pa. 
Uvnt  Twist  Drill  4  Machine  Co..   New   Bedloid. 
Uichmood    Mfg.    Co..    Toronto.    Ont 
H.    W.    Petrie,    Ltd,,   MontreaL 
U.    W.    Petrie,    Toronto. 
8kinner  Chuck  Co.,  New   Britain,   Conn. 
Thomaa  Elerator  Co.,    Chicago,    111, 
D.    I&.    Whiton   Machine  Co.,   New  London,   Conn. 

CHUCKS,    DRILL,   AUTOMATIC 
AMD   KEYLESS 
Aikenhead   Hardware   Co.,    Toronto,    Ont 
Corbet   Fdry.  4  Mach.  Co.,  Ltd.,  Owen    Sound.  Onu 
Can.    Blower  4   Foige  Co.,    Kitchener,  Canada. 
Whitney    Mg.    Co.,    Hartford.    Conn. 
Richmond    Mfg.    Co.,    Toronto,    Ont 

CHUCKS,    FRICTION    AND    TAP 
Victor  Tool  Co.,   Waynesboro,   Pa, 
Wells    Bros.    Co.    of   Canada.    Qalt,    Ont 

CHUCKS.   GEARED  SCROLL 
Richmond   Mfg.    Co..   Toronto.   Ont 

CHUCKS.   MAGNETIC 

H.    E.    Streeter,    623    New    Birks    Bldg.,    Montreal, 

Que. 

CltliCKS.   KING    WHEEL 
Ford-Smith    Mach.    Co.,    Hamilton,    Ont. 
Ganlner   Machine    Co..    Beloit,    Wte. 

CHUCKS.   SPLIT 
RireU   Lathe   4   Grinder  Co,,    Brighton,    Mass. 

CHICKING   MACHINES 
Garrin    Machine    Co.,    New   York. 
New   Britain    Machine   Co..   New   Britain,    Conn. 
Niles-Bement-Pond   Co,,    New    York. 
Roelofson    Machine   4   Tool   Co.,    Toronto,    Ont 
Warner   4    Swasey   Co.,    Clereland,    O. 

CLOCKS,    WATCHMAN.   PORTABLE 
H.ii[lingc    Bro.s.,    Inc.,    Chicago.    111. 

CLUTCHES,    FRICTION    AND    PULLEY 
Bernard    Industrial    Co..    A..    Fortierrille.    Que. 
Johnson  Machine  Co.,   Carlyle,  Mancheater,  Cooil 
Positire    Clutch    &    Pulley    Works,    Ltd..    Toronto. 

COAL    HANDLING    MACHINERY 
MacKinnon,    Holmes    4    Co.,    Sherbrooke.    Que. 
Northern   Crane   Works.    Ltd.,    Walkerrille,   Ont 
Whiting  Foundry   Equipment  Co.,   Harrey,   IlL 

COKE    AND    COAL 
Hanna  4  Co.,   M.   A.,  Cleieland,   O. 
Zenith   Steel   4   Coal   Products,    Montreal,    Que. 
COLLARS 

Can.    Bond    Hanger  &  Cplg.    Co..  Alexandria,    Ont 
COLLECTORS,    PNEUMATIC 
Can.    Blower  &    Forga  Co.,    Kitchener,   Out 
Sheldons,    Limited,    Gait,    Ont 
Sturterant  Co..    B.    F..   GaU.    Ont 

COLLETS 

Becktr    .Milling    Machine   Co.,    Boston,    Mass. 
Hannifin    Mfg.    Co.,   Chicago,    HI. 

Hai-dinge    Bros.,    Inc.,    Chicago.    111. 
Hyde    Engineering    Works,    .Montreal. 
Manufacturers'   Equipment  Co.,  Chicago,    IlL 
Rivett    Lathe   4    Gnnder    Co.,    Boston.    Mass, 
Stone  Tool  4  Supply  Co..  J.    B..   Detroit,  Mich. 

COMPRKSSORS.    AIR 

Can.     Ingersoll-Rand    Co.,    Sherbrooke,    Que. 
Cleyeland   Pneumatic  Tool   Co.  of  Canada,  Toronto. 
Cjirtis  Pneumatic  Machy,   Co..   St    Louis,  Mo. 
Oarlock-Walker    Machinery    Co.,  •Toronto,    Ont 
Hinckley   .(Machine    Co..    Hinckley,    111. 
The  Jenckes  Mach.    Co.,   Ltd.,    Sherbrooke,   Que. 
H.    W.    Petrie.    Ltd..   Montreal. 
H.   W.    Petrie,  Toronto. 
Riverside   Machinery   Depot,   Detroit.    Mich. 
Smart-Turner  Machine  Co.,   Hamilton,  Ont 
Taylor   Instrument   Cos.,    Rochester,    N.Y. 

CONDENSER    TUBES    AND     FERRULES, 
BRASS 
Hungerford  Brass  4  Copper  Co.,  New  York,   N.Y, 

CONTROLLERS    AND    STARTERS, 
ELECTRIC    MOTORS 
Dominion    Machy.    Co.,    Toronto,    Ont 
H.    W.    Petrie,  Toronto. 
B.    B.   T.    Pringle.   Ltd..   Toronto.   Ont 
A.    R.    WUliams   Machy.   Co..   Toronto. 

CONTROLLING     INSTRUMENTS 
Taylor  Instrument   Cos.,    Rochester,   N.T. 

CONVERTERS,    STEEL    SLIDE-BLOW 

Whiting   Foundry   Equipment  Co.,   Harrey,    ''I. COPING    MACHINES 
Can.    Blower   4    Foige   Co.,    Kitchener,    Ont. 
John  Bertram  4  Sons  Co.,   Dundas. 
Niles-Bement-Pond    Co..    New    York, 

COUNTERBORES   AND    COUNTERSINKS 
Aikenhead    Hardware    Co..    Toronto.    Ont 
CleTeland    Twist    Drill    Co..   CleTeland. 
Morse  Twist   Drill   &   Machine   Co..   New   Bedford. 
Pratt  4   Whitney  Co..   Dundas.   Ont 

COUNTERSHAFTS 
Baird   Machine  Co..   Bridgeport.   Conn. 
Foster  .Machine  Co..   Elkhart.   Ind. 

COUPLINGS.   FRICTION 
Bernard  Industrial  Co..  The  A..  Fortierrille.  Que. 

COUPLINGS.    PLAIN    AND    FLEXIBLE 
Can.    Bond   Hanger  4  Cplg.    Co. .  Alexandria.    Ont. 
Clereland   Pnemnatic  Tool   Co.  oif  Canada.  Toronto. 
Gardner.    Robt.    4    Son.    Montreal. 
Independent    Pneumatic    Tool    Co..    Chicago.    Dl. 

CRANES.    LOCOMOTIVE 
Northern    Crsne    Works.    Walkerrille. 

CRANES.    CAN  TRY 
Northern    Crane    Works.    Walkerrille. 
flntart-Tiimer   Machine   Co..   Hamilton.    Ont 
Whitine    Foundry   ri^quipment   Co..    Harrey.    Til. 

CRANES.    GOLIATH    AND    PNEUMATIC 
Northern    Crane    Works.    Walkerrille. 
Whitine   Foundry   Bqnipment   Co..    Hsrrer,    m. 

CRANKS.   TRAVELLING.   ELECTRIC 
AND    HAND    POWER 

Cnrtl«    Pneumatic   Machr.    Co..    St    Louis.    Mo 
fiominlon    Bridge    Co..    Montreal. 
Hephum.    John    T. .    Ltd..    Toronto.    Ont 
Nlleo-Bement-Pond    Co..   New   York. 
Ndhem    Crane   Works,    Walkerrille. 

CRANES,  PORTABLE 
Aikenhead    Haruware    Co..    Toronto,    Ont. 
Northern    Ciane    Works,    WaJkemlle. 
Whiting   Fcundiy   Equipment  Co.,   Uarrey,   UL 

CRIMPU,    LEATHER 
Graton   4    Knight   Mtg,   Co.,   Worcester,    Mass. 

CUPOLAS 
Can.    Blower   4    Forge   Co.,    Kitchener,    Out 
Northern  Crane   Works,    Walkerrille. 
H.   W.   Petrie.  Toronto. 
Sheldons.    Ltd..    Gait,    Ont 
Whiting   Foundry  Equipment  Ga,   Harrey,    IlL 

CUPOLA    BLAST    GAUGES   £    BLO  WEBS 
Sheldons,    Ltd.,    Gait,    Ont 

CUTTER    GRINDERS    AND 

ATTACH.MENTS 
Cincinnati    Milling    Machine    Co.,    CincinnatL 
Garlock-Walker    Machinery    Co.,    Toronto,    ont* 
Uarvm   Machine  Co.,   New   York. 
Monarch    Brass    Mfg.   Co.,    Toronto,   Ont 
Norton    Grinding    Co.,    Worcester,    Mass. 
H.    W.    Petrie.   Ltd..   Montreal. 

CUTTERS.   FLUE 
Clereland  Pneumatic  Tool  Co.  of  Canada.  Toroaito* 

CUTTERS,  PIPE  (SEE  PIPE  CUTTERHX 
CUTTERS,    MILLING 

Becki-i    Milling    .Machiiiu    Co..    Bost.:.n.    Mass. 
Canadian    !•  aubanks-Morae    Co.,    Ltd,,    MoacreaL 
Cleielaud    Milling    Mach.    Co.,   Clereland,    Ohio. 
CleTeland   Twist   Drill  Co.,  Clereland. 
Dominion   Machy.    Co.,    Toronto,    uoL 
Foss   4    Hill    Machinery   Co.,    MontteaL 
Garrin    Machine    Co,,    New    York. 
Goddard   Tool  Co.,   Chicago,   111. 
Hlinoi-.    Tool    Works,   Chicago.    111. 
Morse    Twist    Drill    4    Mach.    Co.,    New    BsdfoiA, 

Mass. 
Osbora  (Canada).  Ltd..  Sam'l.  Montreal.  Que, 
H.    W.    Petrie,    Ltd..    Montreal. 
H.    W.    Petrie.    Toronto. 
Pratt  4   Whitney  Co..   Dundas.   0«t 
Tabor   Mfg.    Co.,    PhOadelphia.    Pa. 
Whitney    Mfg.    Co..    Hartford.   Goon. 

CUTTING   COMPOUND   AND 
CUTTING    OIL 
Can.    Economic    Lubricant    Co.,   UontraaL 
Cataract    Refining   4   Mfg.   Co.,   Torgot*. 
Kim     <'nttHiK     liil     Co.,     Toronto. 
Racine  Tool   4    Machine  Co.,    Badna,   WU. 

CUTTING-OJ-F   M.ACHINES Armstrong    Bros.    Tool   Co.,   Chicago. 
John  Bertram  4  Sons  Co.,  Dundas. 
Canadian    Fairbanks-Morse    Co.,    Ltd,,    MoBtrSAL 
Curiia   4   Curtis   Co.,    Bridgeport,   Coion. 
Fofis  4    Hill    Machinery   Co.,   MontreaL 
Garlock-Walker   Machinery   Co.,    Toniata,    Ost. 
Garrin   Machine  Co.,   New   York. 
Hurlbut.   Rogers   Machy,  Ca,  South  Sudbury,  Masai. 
John    H.    Hall  4   Sons,    Brantfoid,    Oat 
Wm.    Kennedy   4   Sons,   Owen  Sound,   Ont 
Peerless  Machine  Co.,    Racine,   Wis. 
H.    W.    Petrie,    Ltd..    MontreaL 
H.    W.    Petrie.    Toronto. 
Prest-O-Lite   Co.,    Inc.,    Toronto.    Ont. 
Racine  Tool   4    Machine  Co.,   Racine,    Wis. 
Standard  Machy.  &  Supplies,   Ltd.,  Montreal,  Que. 
Tabor  Mfg,   Co.,   Philadelphia,   Pa. 

CYLINDERS,  AIR 
Manufacturers    Equip,    Co.,    Chicago.    III. 

CYLINDERS.   AUTOMATIC  REBORING  JIGS 
AND    REAMERS 
Hinckley    Machine    Co.,    Hinckley,    111. 

CUTTING    AND    WELDING   PLANTS. 
Prest-O-Lite    Co..    Inc..    Toronto.    Ont 

DAMPER    REGULATORS 

Canadian    Fairbanks-Morse    Co.,    Ltd,,    Moatz«*L 
DERRICKS 
Aikenhead    Hardware    Co.,    Toronto,    Out 
Dominion    Bridge  Co..    Montreal. 
Winnipeg    Gear   4    Engr.    Co..    Wlnnipe*.    Maa. 

DIAMONDS.    BLACK    AND    ROUGH 
Geo.    A.    Joyce   Co.,    Ltd,,    New   York. 

DIAMOND    TOOLS 
Francis    4    Co.,    Hartford,    Conn. 
Oea    A.    Joyce    Co..    Ltd.,    New    York. 
Whetl    Tnuing    Tool    Co..    Windsor.    Ont 

DIES,    BRASS     PRINTING,    EMBOSSIW* 
AND    LETTERING 

Matthews,   Jas.    H.,   4   Co,,    Pittsburgh,    P«. 
DIES    AND    DIE    STOCKS 
Aikenhead    Hardware   Co.,    Toronto,    Ont 
Banfleld.    W.    H.,    4   Son,   Toronto. 
Butterfield   4  Co..   Bock  Island,   Que. 
Brown,    Boggs    Co.,    Hamilton.    Ont 
Canadian    Fairbanks-Moise    Co..     Mootreal. 
Foss  4   Hill   Machy.   Co..   Montreal. 
Gardner.    Boht.   4   Son.   Montreal. 
A.    B.   Jardine   4    Co..    Hespeler.   Ont 
Modem    Tool   Co.,    Erie.    Pa. 
Moree    Twist    Drill    4    Mach.    Co,,    New    Bedfoi*. 
Mass. 

H.    W.    Petrie.    Ltd..    MontreaL 
H.    W.    Petrie.    Toronto. 
Pratt  4  Whitney  Co..   Dundas.  Ont 
Bickert-Shafer  Co..  Erie.  Pa. 
St.ir.'lanl   Machv.   &  Supplies,   Ltd.,   .Montreal.  Que. 
Wells    Brothers   of   '"anada.    GaU.    Ont 

DIES   FOR    BIT    BRACE    I'SE Wells    Brother"   of   Canada.    Gait    Ont 

DIES,   NOSING 
.Marsh    *    Henthom.    Ltd..     Bellerfllc,    Ont 

DIES,    PIPE-THREADINO 
Ideal   Tool    4   Mfg.    Co.,    Bearer  Falla,    Pa. 

DIE    SINKERS 
B.cki  t     MilluiE    M^fhinr    Co.,    Bi>stnn.    Mass. 
Cook.    Asa    S..    Co..    Hartford.    Cotm. 
Garrin    Machine    Co..    New    York. 
TT      W.    Petrie.    Ltd..    MontreaL 

DIES    FOR    MACHINES 
Aikenhead    Hardware    Co..    Toronto.     Ont. 
Wells    Brothers    Co.    of  Canada,    Gait.    Ont 



July  26,  1917. CANADIAN    MACHINERY 

113 

Brown  & 
Sharpe 

Plain  Grinding 
Machines 

You  would  not  grind  slender  pieces  with- 
out a  work  support,  yet — 

for  such  pieces  you  do  not  require  the  same  method  of  support  that  is  necessary 
when  takinjj  heavy  cuts  from  larger  diameters.  There,  in  a  nut  shell,  is  the 
reason  why  we  furnish  our  large  Plain  Grinding  Machines  with  Combination  Back 
Rests.  You  get  correct  support  for  each  class  of  work,  thus  insuring  maximum 
output  from  a  machine. 

What  is  the  principle?  Simply  a  combination  of  the  well-known  universal  and 
solid  back  rests.  You  can  set  these  rests  to  be  fully  universal  and  follow 
lighter  pieces  automatically  to  size.  On  heavy  pieces  the  rests  can  be 

set  to  give  a  solid,  positive  support  at  both  shoes.  "O^n  other  classes  of 
work  the  rests  can  be  set  so  that  they  are  semi-universal,  having  solid 
support  beneath  the  work  and  a  spring  support  in  back  of  it. 

There  are  other  features  just  as  interesting  as  this.  Send  for  further  information 

and  learn  why  these  macliines  are  so  successful  in  shops  re'4uiring  fast  production  of 
highest    quality    and    accuracy. 

Brown  &  Sharpe  Mfg.  Co. 
PROVIDENCE,  R.I.,  U.S.A. 

Canadian   Representative  : 

THE  CANADIAN  FAIRBANKS-MORSE  CO..   Limited 

Toronto,      Montreal,     Winnipeg,      Calgary,      Vancouver, 
St.   John,      Saskatoon. 

"MECOL' 
6"  Shell  End  Nosing 

Furnace 

We  manufacture  furnaces  for  all 

purposes  to  be  used  with 
any  kind  of  fuel 

The  Mechanical  Engineering  Company,  Ltd. 
THREE  RIVERS,  QUE.,  CANADA 

//  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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DIE    SINKING    PRESSES,    HYURAl  LlC 
Charles    F,    Elmea    Eng.    Works,    Chicago. 

DIES,    SELF-OPENING 
Eastern    Mach.    Screw   Corp.,    New    HaTea,    Cotm. 
Geometric  Tool  Co.,  New  HaTen. 
Ideal   Tool   &    lltg.    Co..    Beaver   Falls.    Pa. 
Landis    Machine   Co..    Waynesboro.    Pa. 
.Modem  Tool  Co..   Erie^  Pa. 
Murchey    .Machine   &    Tool   Co.,    Detroit,    Midi. 
Wells   Brothers   Co.    of  Canada,   Gait,    Out 

DIES    FOR    SCREW    PLATES 
Wells   Brothers  Co.    of  Canada.   Gait.    Ont 

DIBS,    SHEET   METAL  WORKING 
E.    W.    Bliss   Co.,    Brooklyn,    N.T. 
Brown.    Boggs    &    Co..    Hamilton.    Canada. 
Worth    Engineering   Co.,    Toronto,    OnL 

DISCS,    LEATHER 
Graton    &    Knight   Mfg.    Co.,    Worcester,    Mass. 

DIES,    SCREWS    AND    THREAD 
Landis   Machine   Co.,   Waynealmro,    Pa. 
Modem  Tool  Co.,   Erie,  Pa. 
Murchey  Machine  &.  Tool  Co.,   Detroit,   Ulcb, 
National-.\cme   Co.,   CleTeland,    Ohio. 
Wells   Brothers  Co.   of  Canada,   Oalt,   Ont. 

DRAFT,    .MECHANICAL 
W.    H.    Banfleld    &    Sons,    Toronto. 
Butterfleld  &  Co.,   Rock   Island,   Que. 
Can.    Blower   &    For^e   Co.,    Kit«hemer,    Omt. 
A,    B,    Jardine   &    Co.,    Hespeler,    Ont. 
Pratt   &    Whitney   Co..    Dundas,   Ont 
Sheldons,    Ltd.,    Gait,   Ont 

DISCS,   LEATHER 
Graton   &    Knight    Mfg.    Co.,    Montreal. 

DRESSERS,    GRINDING    AND    EMBRT 
WHEEL 
Can.    Desmond-Stephan  Mfg.   Co.,   Hamiitaa,  0»t 
Koitl-Smith    Mach.    Co..    Hamilton,    Ont 

DRILL    HEADS.    ADJUSTABLE, 
TWO   SPINDLE 
Nelson-Blanck    Mfg.    Co.,    Detroit,    Mich. 

I>PILL    PRESSES 
Adams,  O.  R.,  159  St.  Paul  St.  Rochester,  N.Y. 
Aurora   Tool    Works,    Aurora,    Ind. 
W.  F.  &  John  Barnes  Co..  Rockford. 
Can.    Blower  &   Forge  Co.,    Kitchener,   Ont. 
Canada    Machinery    Corp..    Gait,    Ont. 
Dominion   Machy.    Co..   Toronto.   Ont 
Foss  &   Hill    Machy.   Co.,    Montreal. 
Garlock'Walker    Machinery    Co..    Toronto,    Ont 
Garrin    Machine   Co..    New   York. 
Niles-Bement-Pcnd   Co..    New   York. 
Petrie  of  Montreal,  Ltd.,   H.   W.,  Montreal,  Que. 
H.    W.    Petrie.   Toronto. 
R.    E.   T.   Pringle,   Ltd..   Toronto.   Ont. 
Riverside  Machinery   Depot.   Detroit,    Mich. 
Slandaid  Machv.   &  Supplies,   Ltd..   Montreal.  Que. 
United    States    Mach.    Tcol   Co..   Cincinnati.    Ohio. 
A.    R.    Williams   .Machinery  Co.,   Toronto. 

DRILLING    MACHINES.    BENCH 
Bilton    Mach.    Tool    Co.,    Bridgeport,    Conn. 
Martin    Machine   Co.,   Greenfield,   Mass. 

DRILLING   MACHINES,   GANG 
Barnes,  W.   F.  &  John,  Co.,   Rockford.   111. 
Bilton    Mach.    Tool   Co.,    Bridgeport,   Conn. 
Canada   .Machinery   Corp.,   Gait,   Ont. 
Silver    Mfg.    Co.,    .Salem.    Ohio. 

DRILLING  MACHINES,  LOCOMOTIVE 
AND   MULTIPLE    SPINDLE 
John  Bertram  &  Sons  Co.,  Dundas. 
Billon    .Mach.    Tool   Co.,    Bridgeport,   Conn. 
Can.    Blower   &    Forge   Co.,    Kitchener.    Ont 
Canada   Machinery   Corp.,   Gait,   Ont 
Canadian    Fairbanks-Morse   Co.,    Montreal. 
Cincinnati   Pulley   Machy.  •Co.,  Cincinnati,   Ohio. 
Dominion   Machy.   Co.,   Toronto,  Ont 
Foss  &  Hill  Machy.  Co.,   Montreal. 
Fox    Machine    Co.,    Jackson,    Mich. 
Gariock-Walker    Machinery  Co..    Toronto,    Ont 
Garvin    Machine   Co..   New   York. 
A.  B.   Jardine  &  Co.,  Hespeler.  Ont 
Natinnal-.\cme   Co.,   Cleveland,   Ohio. 
Nilea-Bement-Pond    Co.,    New    York. 
Petrie   of   Montreal.    Ltd..    H.    W.,   Montreal,   Que. 
H.    W.    Petrie.    Toronto. 
Rockford  Drilling  .Mach.  Co.,  Rockford,   111. 

DRILLING    MACHINES. 
RADIAL  AND  TURRET 
John  Bertram  &  Sons  Co.,  Dundas, 
Canadian    Fairbanks-Morse   Co.,   Montreal. 
-Canada   Machinery  Corp.,   Gait,   Ont 
Dominion    Machy.    Co.,    Toronto,    Ont 
Garlock-Walker    Machinery    Co..    Toronto,    Ont 
Henry  &   Wright  Mfg.   Co.,   Hartford,   Conn. 
Nile.s-Bement-Pond   Co.,    New   York. 
H.    W.    Petrie.   Toronto. 

DRILLING   MACHINES.    SENSITIVE 
Aifaenhead   Hardware  Co.,   Toronto,   Ont 
Eilton    Mach.    Tool   Co.,    Bridgeport,   Conn. 
W.    F.   &  John   Barnes  Co.,    Rockford,   111. 
Canadian    Fairbanks-Morse    Co..    Montreal. 
Canada    Machinery    Corp..    Gait,    Ont 
ut  Mooy  Machine  Co.,  Cleveland,  Ohio. 
Foss  &  Hill   Machy.   Co.,  Montreal. 
Garlock-Walker    Machinery  Co.,    Toronto,    Ont 

Henry  &   Wright  "Mfg.   Co..   Hartford,   Conn. D.    McKenzie    Machinery  Co.,    Guelph,    Ont. 
Nilcs-Bement-Pond   Co..    New    York. 
B.  E.    T.    Prinele,   Ltd..    Toronto.    Ont. 
United   States   Mach.    Tool  Co.,   Cinciimati,   Ohio. 

DRILLING    MACHINES,    UPRIGHT 
AND    HORIZONT.AL 
Aurora   Tool    Works.    Aurora,    Ind. 
John   Bertrum   &    Sons  Co..    Dundas. 
Can.   Blower  &  Forge  Co.,   Kitchener,   Ont. 
Canada   Machinery   Corp.,    Gait,    Ont 
Cincinnati    Pulley    Machy,    Co..    Cincinnati.    Ohio. 
Dominion    Machy.    Co.,    Toronto,    Ont. 
Garlock-Walker    Machinery   Co.,    Toronto,    Ont. 
A.    Tt.    Jardine   &    Co..    Hespeler,    Ont 
R.   McDougall  Co.,  Gait 
NilesBemenl-Pond  Co..   New   York. 

Petrie  of  Montreal,  Ltd.,   H.   W,,  Montreal,  Que. 
H.    W.    Petrie.   Toronto. 
Rockford   Drilling   .Mach.    Co.,   Rockford,   111. 
Silver   Mfg.   Co.,   Salem.    Ohio. 
\.    R.    Williams    Machinery   Co.,    Toronto 

DRILLING    POSTS 
-Xikenhead    Hardware    Co.,   Toronto.    Ont 
Keystone   .Mfg.    Co..    Buffalo.    N.Y. 
Silver   Mfg.  Co.,   Salem.    Ohio. 

DRILLS,  BENCH 
Aikenhead    Hardware   Co.,   Toronto.    Ont. 
W.    F.    &   John   Barnes   Co.,    Rockford,    111. 
Can.    Blower  &   Forge   Co.,    Kitchener,    Ont 
Canadian    Fairbanks-.Morse   Co.,    Montreal. 
Cincinnati    Pulley    Mactj.    Co..    Cincinnati,    Ohio. 
Foas  &  Hill   Machy.   Co..  Jlontreal. 
Garlock-Walker    Machmery   Co..    Toronto,    Ont 
Millers   Falls  Co..    Millers   Falls,    Mass. 
H.    W.    Petrie.    Ltd..    .Montreal. 
Pratt   &   Whitney   Co..    Dundas.    Ont 
R.    E.  T.   Pringle.   Ltd..  Toronto.   Ont 
United    States   Electrical    Tool    Co.,    Cincinnati. 

DRILLS,  BLACKSMITH  AND  BIT   STOCK 
Aikenhead    Hardware    Co.,    Toronto,    Ont, 
Can.    Blower  &    Forge   Co..    Kitchener,    Ont 
Cleveland   Twist    Drill   Co.,    Cleveland. 
Foss   &   Hill   Machy.   Co..   Montreal. 
A.    B.    Jardine   &    Co.,    Hespeler,    Ont 
Morse   Twist   Drill   &     >I;chine   Co.,    New    Bedford. 
Petrie  of  Montreal,  I/td.,   H.   W.,  Montreal,   Que. 
H.   W.   Petrie,  Toronto. 

DRILLS,   CENTRE 
Aikenhead   Hardware  Co.,   Toronto,   Ont. 
Clark   Equipment  Co..    Buchanan.   Mich. 
Cleveland  Twist  Drill   Co.,  Cleveland. 
Morse   Twist   Drill   &    Machine  Co.,   New    Bedford. 

BRILLS,    CORNER    (PNEUMATIC) 
Can.    Ingersoll-Rand    Co..    Sherbrooke,    Que. 
Cleveland   Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Gar]ock-W,ilker    Machinery    Co..    Toronto,    Ont. 

DRILLS,  ELECTRIC  AND   PORTABLE 
Aikenhead  Hardware  C.,  Toronto.   Ont. 
Can,    Blower  &    Forge   Co.,    Kitchener,    Ont 
Cincinnati    Electrical    Tool    Co..    Cincinnati,    Ohio. 
Dominion    .Machy.    Co.,    Toronto,    Ont 
Foss   &   Hill    Machy.    Co..    Montreal. 
Independent   Pneumatic   Tool    Co..    Chicago. 
Niles-Bcment-Pond   Co..    New   York. 
H.   W.    Petrie.   Ltd..   .Montr»al. 
H.   W.    Petrie.    Toronto. 
Prest-O-Lite    Co.,    Inc.,    Toronto,    Ont. 
R.    E.    T.    Pringle.    Ltd..   Toronto.    Ont 
Stow   Mfg.    Co..    Ttincham'on.    NT. 
United    States   Electrical    Tool    Co..    Cincinnati. 
A.    R,   Williams   Machy.   Co..   Toronto. 

DRILLS.    HIGH    SPEED 
Aikenhead  Hardware  Co.,  Toronto,   Ont 
Atkins   &   Co.,    Wm.,    Sheffield,    Eng. 
Cleveland    Twist   Drill    Co.,   Cleveland. 
Canadian    Fairbanks-.Morse  Co.,   Montreal. 
Can.    B.    K.    Morton.    Toronto.    (Montreal. 
H.    A.    Dniry   Co..    Montreal. 
Foss  &   Hill    Machy.    Co,   Montreal. 
Marshall.   Geo.    A.,   70   Lombard   St..   Toronto. 
McKenna   Brothers,    Pittsburgh,    Pa. 
Morse    Twist    Drill    &    .Mach.    Co.,    New    Bedford, 
Mass. 

Osbora    (Canada),    Ltd..    Sam'l.    Montreal.    Que. 
W.    P.   *  John    Barnes   Co.,   Rockford.    111. 
H.   W.    Petrie.   Toronto. 
Pratt   &   Whitney   Co..    Dundas.    Ont 
.Standard  Machy.  &  Supplies.   Ltd.,  Jklontreal.  Que. 

DRILLS.    MULTIPLE    SPINDLE 
Henry  &  Wright  Mfg.  Co.,  Hartford,  Conn. 
Xiles-Bement-Pond   Co.,   New   York. 
H.   W.    Petrie.   Ltd.,  Montreal. 
Garlock-Walker    Machinery    C>0.,    Toronto,    Ont 
Pratt  &   Whilney  Co.,   Dundas,  Ont. 

DRILLS,    OIL   TUBE 
Cleveland   Twist  Drill  Co.,   Cleveland. 
Morse   Twist    Drill    &    Mach.    Co.,    New    Bedford. 

DRILLS,   PNEUMATIC 
Can.    Ingersoll  Rand   Co..    Sherbrooke,    Que. 
Cleveland  Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Independent    Pneumatic   Tool    Co.,    (Chicago,    111. 
The  Jenckes  Mach,  Co.,   Ltd.,  Sherbrooke,  Que. 
Niles-Bement-Pond  Co.,   New   York. 
R.    E    T.    Pringle,    Ltd.,   Toronto,    Ont 

DRILLS.  PNEUMATIC  CORNER 
Independent  Pneumatic  Tool   Co.,  Chicago,    HI. 

DRILLS,    RATCHET    AND    HAND 
Aikenhead    Hardware    Co.,    Toronto,    Ont 
Armstrong   Bros.    Tool   Co.,   Chicago. 
Can.   Blower  &  Forge  Co.,   Kitchener,  Ont 
Cansdifln    Fairbanks-Morse    Co.,    Montreal, 
Cincinnati    Electrical    Tool    Co.,    Cincinnati.    Ohio. 
Cleveland    Twist    Drill    Co.,    Cleveland. 
Garlock-Walker    Machinery    Co.,    Toronto,    Ont, 
A.    B.    Jardine   &    Co..    Hespeler.    Ont 
Millers    Falls   Co..    Millers    Palls.    Mass. 
Morse  Twist  Drill  &   Mach.    Co..   New  Bedford, 
H.    W.   Petrie.    Lid..    Montreal. 
K.   W.    Petrie.   Toronto. 
Pratt   &    Whitney  Co..    Dundas,    Ont. 

DRILLS,   BOCK 
Can.    Ingersoll-Rand   Co.,    Sherbrooke,    Que. 
Cleveland    Pneumatic    Tool  Co.  of  Canada,  Toronto. 
Dominion    Machv.    Co..   Toronto. 
FoiS   &   Hill   Machy.    Co..    Montreal. 
The  Jenckes   Mach.    Co..    Ltd..    Sherbrooke,   Que. 
A.    R.    Willir.ma   Machy.   Co.,   Toronto. 

DRILLS,   TRACK 
Cleveland    Twist    Drill    Co..    Cleveland. 
Fosa   &   Hill    Machy.   Co..   Montreal. 
Morse    Twi'st    Drill    &    Mach.    Co.,    New    Bedford. 

DRILLS.    TWIST 
Atkins  &   Co.,    Wm.,    Sheffield.   Eng. 
Aikenhead    Hardware   Co.,   Toronto,   Ont 
Armstrong.    Whitworth   of  Canada,  Ltd.,    Montreal. 
Canadian    Fairbanks^Ior*      Co.,    Montreal. 
Can.    B.    K.    Morton,  Toronto,   Montreal. 
Clark   Equipment   Co..    Buchanan,    Mich. 

Cleveland    Twist    Drill    Co.,    Cleveland. 
.Morse    Twist    Drill    &    Mach.    Co,    New    Bedford. 

Osbom   (Canada),   Ltd..  Sam'l,   .Montreal,  Que. 
H.    W.    Petrie,    Toronto. 
Pratt    &    Whitney  Co..    Dundas,    Ont 
Whitman   &   Barnes   Mfg.  Co.,  St    Catharines,  Ont 

DRINKING    FOUNTAINS 

Puro    Sanitary    Drinking    Fountain    Co.,    Hayden- 
ville.    Mass. 

DRYING    APPLIANCES 
Baird   ilachine    Co.,    Bridgeport,    Conn. 
Sheldons,    Ltd.,   GaU.    Ont 
R.    E.  T.    Pringle,   Ltd.,  Toronto,  Ont 

DUMP   CARS 

Canadian  Fairbanks-Morse  Co.,  Montreal. 

The  Jenckes  Mach.   Co*.,    Ltd.,   Sherbrooke.  Que. MacKinnon.    Holmes   &   Co..   Sherbrooke,   Que. 

DUST    SEPAR.iTORS 
Can.    Blower   &    Forge   Co.,    Kitchener,   Canada. 
Sheldons,    Ltd.,   Gait.    Ont 

DUST    ARRESTERS    (FOR   TUMBLING 
MILLS) 

Northern    Crane   Works.    Walkerville. 
Sheldons,   Ltd.,   Gait.    Ont 
Sturtevant   Co,    B.    F..    Gait,    Ont. 
Whiting  Foundry  Equipment  Co.,  Harvey,   111, 

DYNAMOS   AND    ELECTRICAL 
SUPPLIES 

Canadian   Fairbanks-.Morse  Co..  Montreal. 
Dominion   Machy.    Co.,   Toronto,   OnL 
Lancashire    Dynamo   &   Alotor  Co.,    Ltd.,    Toronto. 
Petrie  of  Montreal,   Ltd.,   H.   W.,   Montreal,  Que. 
H.    W.    Petrie,    Toronto. 

Standard  Machy.  &  Supplies,   Ltd.,  Montreal,  Que. 
Pratt   &.    Whitney   Co..    Dundas.    Ont 
A.    R.    Williams    Machy.    Co.,   Toronto. 

ELEVATOR   ENCLOSURES 
Canada  Wire  &  Iron  Goods  Co..  Hamilton,  Ont. 

ELEVATORS    .AND    BUCKETS 
Curtis    Pneumatic    ^lachy.    Co..    St.    Louis,    Mo. 
Whiting    FoundiT    Cauipraent    Co.,    Harvey,    111. 

ELEVATING    ANI>    CONVEYING 

M.*CHIXERY' 
Banfleld.    Edwin   .1..   Toronto. 
Can.   Matthews  Gi-avity  Carrier  Co..  Toronto.   Ont. 

EMERY    GRINDERS    (PNEUMATIC) 
Cleveland   Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Stow   Mfg.   Co.,   Binghamton,    N.Y. 

EMERY   AND   EMERY'    WHEELS 
Foss   &   Hill    Machy.   Co..    Montreal. 
Garvin   Machine   Co.,   New   York. 
Canadian    Falrbanks-ilorse   Co..   Montreal. 
Ford-Smith    Mach.    Co..    Hamilton,    Ont 
Francis  &  Co.,   Hartford,   Conn. 
Norton   Co.,    Worcester.    Mass. 
Petrie  of  Montreal,  Ltd.,    H.   W.,  Montreal,  Que. 
H.    W,    Petrie.    Toronto. 
R.    E.    T.    Pringle.    Ltd.,   Toronto,    Ont 
Standaid  Machy,  *  Supplies,  Ltd.,  Montreal.  Que, 

ENGINES.    BAL.ANCED    VALVE 
The   Jenckes   Mach.    Co.,    Ltd..    Shertirooke.    Que. 
Plessisville   Foundry  Co..   Plessisville.  Que. 

ENGINES,    STEAM.    GAS,    GASOLINE 
Canadian   Fairbauks-«Mor3e  Co.,   Montreal. 
Johnson  Mach.  Co..   Carlyle,    Mancheater,  CoOB. 
H.    W.    Petrie.  Toronto. 
Riverside  Machinery  Depot,  Detroit,  Midi. 

ENGINES,    HORIZONTAL 
AND   VERTICAL 
The  Jenckes  Mach.   Co..   Ltd.,  Sherbrooke,  Que, 
Johnson    Mach.    Co..    Carlyle,    Manchester.    Conn. 
H.    W.  Petrie.   Ltd..    Montreal. 
H.   W.   Petrie.  Toronto. 
Sheldons.    Ltd.,   GaU.   Ont 
A.    B.    Williams   Machy.   Co.,  Toronto. 

ENGRAVERS 
Pritchard-Andrews  Co..   Ottawa. 

ESCUTCHEON    PINS 
Hungerf ord   Brass  &  Copper  (3o. ,   D.  T. .  New  York. 
Pannenter  &    Bulloch   Co..   Qananoflue,    Ont 

EXHAUST  HEADS  AND   HOODS 
Can.   Blower  &  Forge  Co.,   Kitchener.  Canada. 
Canadian   Fairbanks-Morse  Co.,   Montreal. 
Sheldons,   Ltd..   GaU,   Ont EXHAUSTERS  „       ̂  

Can.    Blower  &   Forge   Co.,   Kitchener,   Canada. 
H.    W.    Petrie.  Toronto. 
Sheldons,  Ltd..  Gait,  Ont 

FANS 
Baird    .Machine   Co.,    Bridgeport,    Conn. 

Can.    Blower  &    Forge   Co..   Kitchener.   Canada. 
R.   E.   T.   Pringle,   Ltd..  Toronto.  Ont 
Sheldons.    Ltd..    Gait.   Ont 

The   Smart-Turner   Machine  Co.,   HamUton. FAUCETS  „        „      . 

Puro    Sanitary    Drinking    Fountain    Co.,    Hayaen 
ville,   Mass. 

FENCE,    IRON    AND    FACTORY 
Canada  Wire  &  Iron  Goods  Co.,   Hamilton,   Ont 
FERRO-TUNGSTEN 

Vanadium-Alloys   Steel    Cto.,    Pittsburgh,    Pa. FILES  „   . 

Aikenhead    Hardware    Co.,    Toronto,    Ont 
Atkins  &   Co.,   Wm.,    Sheffield.   Eng. 
Can.    B.    K.    Morton    Co.   Toronto,   Ont 
Delta    File    Works,    Philadelphia,    Pa. 

Marshall.  Geo.   A.,  70  Lombard  St..  Toronto. Nicholson  File  Co.,  Port  Hope,   Ont 

Osbom    (Canada).    Ltd..    Sam'l,    Montreal.    Que. Port   Hope    File    Mfg.    Co..    Port    Hope.    Ont 
.Standard   Machy.   &  Supplies,   Ltd.,  Montreal,  Que. 

FILING    MACHINES  ,    ̂     ̂  

Noble   &    Weslhrook   Mfg,   Co,    Hartford,   Conn. 

FILTERS,    WATER 
W.   B.   Scaife  &   Sons,   Pittsburgh,  Pa, 
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for  maximum  speed 
and  tough  propositions 

Their  value  is  in  their  ability  to  stand  up  under  exceptional  speed  or 
extra  tough  work.  The  reason  for  this  is  that  being  forged  this  drill  is 
more  durable.  Burning  or  binding  is  unknown.  The  result  is  that 
clean-cut  operation  so  desirable. 

We  make  High-Speed  Twist  Drills,  Reamers,  Track  Bits,  Flat  Drills,  Bonding 
Drills,  Drill  Chucks,  Reamer  Chucks  and  Rivet  Sets — every  Rich  tool  is  of  the 
highest  quality  and  workmanship. 

Send  for  catalog  of  complete  line  and  prices. 

FORGED 
Not  Milled 

Standard  Machinery  &  Supplies,  Limited,  Montreal,  Que. 
260  St.  James  Street 

Western  Representatives:     Taylor  &  Arnold,   McArthur  Building,   Winnipeg;  R.   F.   Mather,    1050  Hamilton  St.,  Vancouver 

Get  This  Rockford 
To  Drive  Your  High-Speed  Drills 

Made  to  drive  hisrh-speed  drills  up  to  3"  diameter,  for  drilling  and 
boring  tools  up  to  8"   diameter,  for  boring  out  cored  holes   in  cast 

Also  for 
Finest 

Jig  Work 

If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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JIRE    ESCAPES 

Canada    Wiip    &    Iron    Ooods   Co..  Hamilton,  Oui. 

FIRE    EXTINGUISHERS 

Strong,    Kennard   &    Nutt   Co.,    Cleveland,  
  OUi). 

FIRST  AID  CABINETS 

Strong,    Kennaid    &    Nntt   Co.,    Cleveland.    Ohi
o. 

FISH    PLATES 

Can,    Steel    Foundries.    Ltd.,    Montreal.   Que. 
FIXTURES 
Goddaid  Tool  Co.,  Chicago,  m. 
Monarch  Brass  3Ifg.   Co..   Toronto.  Ont. 

Slociim,    Arram    &    Slocum,    Inc.,    New   YorK. 
FLEXIBLE    SHAFTS 

P..    E.    T.    Pringle,    Ltd.,   Toronto.    Ont 
Stow    Mfc.    Co.,    Binghamton,    N.Y. 

FLINT   SHOT 
U.S.    Silica   Co..    Chicago.    111. 

FORGES,    HAND,    PORTABLE 

Aikenhcad    Hardware    Co..    Toronto.    Ont. 

Can.    Blower   &    Forje    Co..    Kitchener.    Canada. 
Sheldon?.    Ltd..    Gait.    Ont. 

FOKGINGS,    TIKOP.    ACTO.MOBILE 
AND    LOCOMOTIVE 

Bliss,   E.    W.,  Co..  Brooklyn.  N.T.    „      .     „   . 
Can.    Billings   &    Spencer.   Ltd..    Welland,    Ont 

..       Cnnuning   &    Son.    J.    W..    New   Olasgow    Ca
ada. 

Dom.    Forge   &    Stpg.    Co..   Walkerrille.    Ont 

Steel    Co.    of   Can.ida.    Ltd..    Hamilton     Ont. 

Whitman    &    Bame.5    Mfg.  Co  .  St.    Catharines,
  Onl 

J.    H.    Williams  &   Co..    Brooklyn.    N.I. 

FORGING     HAM^rERS,    BELT-DRIV
EN 

Bliss.  E.  W..  Co.,   Brooklyn,  N.T. 

J.    H.   Williams  &  Co..  Brooklyn.  N.I. 

FORGING    HAMMERS.    STEAM    OR    AIR 
Erie    Foundry   Co..    Erie.    Pa. 

FORGING    MACHINERY 
John   Bertram  tc  Sons   Co..   Dundns. 

Bliss,   E.    W..  Co.    Brooklyn,   N.T. 

Brown.    Boees   Co..    Ltd.,    Hamilton,    Canada. 
Erie    Foundry    Co,    Erie,    Pa. 
Garlock-Walker    Machinery    Co.,    Toronto,    Ont. 
National    Machinery   Co,   Tiffin.   Ohio,  ,     _  ,. 
Petrie   of   .Montreal,   Ltd.,    H.    W.v  Montreal,   Que, 
H     W.    I'ptrie.   Toronto. 

FUEL  OIL  SYSTEMS  — ^ 
Gilbert    &    Barker    Mfg.    Co.    Spnngfield,    Mass. 

FRICTION    LEATHERS 

Graton   &   Knight   Mfg.    Co.,    Montreal, 

FURNACES,   ANNEALING,   ETC. 
Can,    Hoskins.    Ltd.,    Walkerville,    Ont 
Gilbert   &    Barker   Mfg.    Co.,    Spnngfield,   Mass, 
Mechanical    Engineering   Co.,   Montreal. 
Rockwell   Co.,    W.    S.,    New    York,    N.T. 
Tate  Jones   &    Co..    Leetsdale.    Pa. 
Whiting    Foundry    Equipment  Co..    Harrey.    111. 

FURNACES,   BLAST 
Toronto    Iron    Works.    Ltd.,   Toronto. 

FURNACES,   BRASS,   MALLEABLE 
Whiting   Foundry    Equipment   Co..    Harvey,    III, 

FURNACES,    HEAT    TREATING 
HARDENING   AND   TEMPERING 

Can.    Ho.skins,    LM..    Walkerville.    Ont 
Gilbert   &   Bark-r   Mfg.    Co.,    Springfield,   Mass. 
Tate-Jones   &    Co.,    Leetsdale,    Pa, 

FURNACES,   FORGING 
Can.    Hoskins,    Ltd.,    Walkerville,    Ont. 
Gilbert    &   Barker   Mfg.    Co..    Springfield.   Mass. 

FURNACES    FOR    BAKING,    BLUING. 
DRYING,   ENAMELING,  JAPANNING 
AND  LACQUERING 

Can.    Hoskins,    Ltd.,    Walkerrille.    Ont 
Oven   Equipment  &  .Mfg.  Co.,  New  Haven.  Conn. 

FUSE  BOXES,  STEEL 
Tom.    Forge    &    Slpg.    Co.,    Walkerville,    Ont 

FUSE  CAP  MACHINERY 
toble   &   Westbrook    Mfg.    Co.,   Hartford,    Conn. 
II.    B.   T.   Pringle,   Ltd.,    Toronto. 

I  tLVANIZING   MACHINERY 
Erie   Foundry  Co.,    Erie,    Pa. 

GANG  PLANER  TOOLS 
.\rmstrong   Bros.    Tool    Co.,   Chicago. 

GASKETS,   LEATHER,   ETC. 

Graton    &    Knight    Mfg.    Co.,  'Montreal. 
GASKETS,   COPPER 
Hungerford   P.rass  &   CoDper  Co.,   New  York,   N.Y. 

GAS    BLOWERS    AND    EXHAUSTERS 
Can.    Blower    &    Forge    Co.,    Kitchener.    Ont 
Sheldons.   Limited.    Gait. 

GAUGES.   MERCURY  COLUMN,   DRAFT 
Charies   F.    Elmes   Eng.    Works,   Chicago, 

GAUGES,  HYDRAULIC 
Taylor    Instniment    Co..    Rochester,    N.T. 

GAUGES,   STANDARD 
Can.    Fairbanks-Morse   Co..    Montreal. 
Cleveland  Twist  Drill  Co..   Cleveland. 
Garvin   Machine,  Co.,   New   Tork. 
Illinois  Tool   Works.   Chicago.    HI. 
Goddard   Tool    Co..   Chicago,    HI. 
Moise  Twist  Drill  &  Machine  Co.,   New  Bedford. 

Oshom    (Canada),    Ltd.,    Sam'I.    Montreal,    Que. 
Pratt    &    Whitney    Co.,    Hartford.    Conn. 
Slocum.   Avram  &   Slocum,    Inc..   New  Tork. 
Swedish    Gage    Co..    Montreal.    Que. 
Toronto  Tool   Works.   Toronto.   Ont 
Wells    Brothers   Co.    of   Canada.    Gait.    Ont, 
Worth    Engineering    Co.,    Toronto,    Ont. 

GEAR   BLANKS 
Can.    Steel    Foundries.    Ltd..    Montreal.    Que. 
Lyman    Tube   &    Supply   Co..   Montreal.    Que. 

GEAR-CUTTING    MACHINERY 
Bilton    Mach.   Tool   Co..    Bridgeport.    Conn. 
Dominion   Machinery  Co.,   Toronto. 
Garlock-Walker    Machinery    Co..    Toronto.    Ont. 
Hamilton    Gear   &    Machine  Co..    Toronto. 
H.    W.    Petrie.    Ltd..   Montreal. 
H.    W.    Petrie,   Toronto. 
The    Smart -Turner    Machine    Co.,    Hamilton, 
D,   E.    Whiton  Machine  Co..   New  London.   Conn. 
A.    R.    Williams   Machy.    Co..   Toronto. 

GEAR    TURNING    MACHINES,    BEND 
Bridgefoid    Mach.    Tool    Works.    Rochester.    N.T. 

GEARS,   CUT,   MORTISE,   ANGLE,   WORM 
Baiter   Co..    Ltd..   J.    R..    Montreal,   Que. 
Gardner,    Robt,   &   Son.   Montreal. 
Grant   Gear   Works,    Boston,    Mass. 
Hamilton    Gear   &    Machine   Co.,    Toronto. 
Hull    Iron   &    Steel    Foundries,    Ltd.,    HuU,    Que. 
The   Jenckes    Mach.    Co.,    Ltd.,    Shertirooke.    Que. 
Wm.    Kennedy  &  Sons,   Ltd.,  Owen  Sound,   Ont 
Philadelphia    Gear    Works.    Philadelphia.    Pa. 
The    Smart-Turner    -Machine    Co..    Hamilton. 
Winnipeg   Gear  &    Engr.    Co..    Winnipeg.    Man. 

GEARS,   RAWHIDE 
Hamilton   Gear  &.  Machine   Co..   Toronto. 
Gard-ier.    Robt.,    &    Son,    Montreal. 
Grant   Gear   Works,    Boston,    Mass. 
Philadelphia    Gear   Works,    Philadelphia.    Pa. 
A.    R.    Williams    Machy.    Co..    Toronto. 
Winnipeg   Gear   &    Engr.    C9.,    Winnipeg,    Man. 

GENERATORS.   ELECTRIC 
Can.    Fairbanks-Morse    Co..    Montreal. 
Dominion    Machine^'   Co.,    Toronto,    Ont. 
Lancashire   D>-namo   &    Motor   Co.,   Toronto. 
H.    W.    Petrie,    Ltd.,    Montreal, 
H.    W.    Petrie,    Toronto, 
Sliirtevant    Co.,    B.    P.,   Gait.   Ont. 
A.    R,    Willinm.s   Machy.    Co..   Toronto. 

GLASSES,   SAFETY 
Strong,    Kennard    &   Nntt    Co.,    Cleveland,    Ohio, 
Willson    &    Co.,    Inc..    T.    A.,    Reading,    Pa, 

GRAIN  FOR  POLISHING 
Norton    Co.,    Worcester,    Mass. 

GRAPHITE 
Aikcnhead    Hardware   Co.,    Toronto,    Ont. 
Stand.ird  Machv.   ,t  Supplier    Ltd..  .Montreal.  Que. 

GLOVES.    LEATHER    AND    RUBBER 
Hickory    Steel-Grip    Glove   Co.,    Chicago,    HI, 
Strong.    Kenn,ird    &    Nntt    Co.,    Cleveland,    Ohio. 

GLOVES.    STEEL    GRIP 
Hickory    Steel    Grip    Glove    Co.,    Chicago,    III. 

GIOVES,  SAND  BLAST 
Hickory    Steel-Grip    Glove    Co.,    Chicago,    HI. 

GRAVITY    CARRIERS 
Can.   Matthews  Gravity  Carrier  Co.,  Toronto,  Ont, 

GREASES    (SEE    LUBRICANTS) 
GRINDER    ATTACHMENTS 

Hivett    Lathe    &    Grinder    Co,,    Boston,    Mass. 
Wilmarth    &   Morman.    Grand    Rapids,    Mich, 

GRINDERS,   AUTOMATIC  KNIFE 
W.    F.    Baniifld    &    Son.    Toronto. 
Canada    .Machinery    Corp.,    Gait.    Ont. 
Foss   &:    Hill    Machv.    Co..    -Montreal. 
Garlock-Walker    >fachinery    Co..    Toronto.    Ont. 

GRINDERS.   CENTRE  COLUMN.  PEDESTAL 
AND   BENCH 

. Blake   K:    .Johnson    Co.,    Waterhury.    Conn. 
Can.    Bond   TTancer   &   Cplg.    Co..  Alexandria,  Ont. 
Canada    Machinery    Corp..    Gait.    Ont. 
Cleveland  Pneumatic  Tool  Co,  of  Canada.  Toronto. 
riominion    Machv.    Co.,    Toronto.    Ont. 
Ford-Smith   »Iach.    Co..    Hamilton.    Ont 
Foe*!;  S,-    Hill   Machy.    Co.,    Montreal. 
Garlo<'k-Walker    Machinery    Co..    Toronto,    Ont. 
Niles-Bement-Pond    Co.,    New    Tork. 
Modem    Tool    Co..    Erie.    Pa- 
Morse   Twist    Drill   &    Machine  Co..   New   Bedford. 
New    Britain    Machine    Co..    New   Britain,    Conn. 
H.    W.    Petrie,    Ltd.,    Montreal. 
H.    W.    Petrie.    Toronto. 
R     E.    T.    Pringle,    Ltd.,    Toronto,    Ont. 
Slocum,    Avram  &   Slocum,   Inc  .    New  York. 
Stow    Mfg.    Co.,    Binghamton.    N.T. 
Fnited    States   Electrical   Tool   Co..    Cincinnati.    O. rvJT^TTiirTJq     rUTTPR 

P.rown    &    Sharpe    Mfg.    Co..    Providence,   R.I, 
Fnss    *    Hill    Machy,    Co..    Montreal. 
Greenfield   Machine   Co.,    Greenfield.    Mass. 
LePlond   Mach.   Tool  Co.,   R.   K. ,  Cincinnati,   O. 
Norton    Grinding  Co..   Worcester,    Mass. 
Pratt  &   Whitney  Co..   Dundas,   Ont 
Wilmarth  &   Morman,   Grand  Rapids,   Mich, 

GRINDERS.   DIE   AND   CHASER 
Landis    Machine    Co..    Waynesboro.    Pa, 
Modem  Tool   Co.,   Erie.   Pa. 
National-.^cme    Co..    Cleveland.    Ohio. 

GRINDERS.    DISK 
Armstrong   Eros.    Tool   Co..   Chicago,    111, 
Ford-Smith    .Mach.    Co.,    Hamilton,    Ont. 
Gardner   Machine  Ck)..   Beloit,   Wis. 

GRINDERS.    DRILL 
.\ikenhead   Hardware  Co,.   Toronto,   OnL 
Foss  &  Hill   .Machy.  Co..  Montreal. 
Garvin    Machine   Co..    New   York. 

United    States    Electrical   Tool   <'o..   Cincinnati.    O. 
Wilmarth   &   Morman.   Grand   Rapids.   Mich. 

GRINDERS.    CYLINDER,    INTERNAL 
Brown    &   Sharpe   -Mfg.    Co..    Providence.    R.I. 
Fitchburg  Grinding   Mach.    Co..   Fitchburg.    Mass. 
Foss  &   Hill    Machy.    Co..  Montreal. 
Greenfield   Machine  Co.,   Greenfield,  Mass, 
Modem    Tool    Co.,    Erie,    Pa 
Norton   Grinding  Co..   Worcester,    Mass. 
R.    E.    T.    Pringle.    Ltd.,    Toronto,    Ont. 
Rivett   Lathe  &  Grinder  Co.,   Brighton.  Mass. 

GRINDERS,    PNEUMATIC 
Can.    IngersoII-Rand  Co.,  Sherbrooke.   Que. 
-Cleveland   Pneumatic  Tool   Co,  of  Canada.  Toronto. 
Gariock- Walker  Machinery  Co..  Toronto.   Ont 
Independent   Pneumatic  Tool  Co..   Chicago.   lU. 

GRINDERS,  PRECISION 
Slocum.    .\vram    &    Shxaim,    Inc.,    New    York. 

GRINDERS,   PORTABLE,   ELECTRIC, 
HAND.   TOOL  POST,   FLOOR   AND   BENCH 

Baird    Machine   Co.,    Bridgeport,   Conn, 
Brown  &  Sharpe  Mfg.  Co,.   Proridence.  R.I, 
Cjii,  Bond  Hanger  &  Cplg,  Co,,  Alexandria,  Ont 
Cmcinnati    Electrical    Tool    Co.,    Cincinnati.    Ohio. 
Dominion  Machy.   Co..  Toronto.  Ont 
Ford-Smith   IMach.    Co..    Hamilton.    Ont 
Foss   &   Hill   Machy.   Co,.   Montreal, 
Grant   Mfg.    &   .Machine  Co..   Bridgeport.   Conn. 

Garlock-Walker    Machinery   Co..    Toronto.    Ont 
Greenfield  Machine   Co.,    Greenfield.    Mass. 
Independent    Pneumatic    Tool    Co..    Chicago. 
Norton  Co.,   Worcester.    Mass. 
Petrie   of  Montreal.    Ltd..   H.   W.,   Montreal.   Que, 
H.    W.    Petrie.    Toronto. 
R.    E.   T.    Pringle,   Ltd.,  Toronto.   Ont. 
United   States   Electrical  Tool   Co.,   Cinciimati. 
-^.    R.    Williams   Machy.    Co..    Toronto. 

GRINDERS,   RADIAL 
Rivett   Lathe  &   Grinder  Co..    Brighton,   Mass. 

GRINDERS,  TOOL  AND  HOLDER 
-Armstrong  Bros.   Tool  Co..   Chicago. 
W.    F.   &  John   Barnes  Co..    Rockford.    111. 

Blake   &   Johnson   Co..    M'aterbury.    Conn. 
Blount,   J.    G.,   &  Co,.    Everett.   Mass. 
Brown  &  Sharpe  Mfg.  Co..   Providence,   R.I, 
Ford-Smith    .Machine    Co..    Hamilton,    Ont, 
Greenfield  Machine  Co..   Greenfield.  Mass. 
National-Acme    Co..    Cleveland.    Ohio. 
H.    W.    Petrie,    Ltd.,    Montreal. 
Tabor    Mfg.    Co.,    Philadelphia,    Pa. 

Wing  &   Son,  J,   E.,'  Hamilton,    Ont GRINDERS.    UNIVERSAL,    PLAIN 
Fitchburg  Grinding  Machine  Co.,  Fitchburg    Masi 
.Modem  Tool  Co..   Erie.   Pa. 
Wilmarth  &  -Morman,    Grand   Rapids,  Mich 

GRINDERS.   VERTICAL   SURFACE 
Brown    &   Sharpe   Mfg.    Co..    Providence.    R.I. 
Can.   Fairbanks-Morse  Co..  MontreaL 
Pratt  &  Whitney  Co..  Dundas,   Ont 

H.    E,    .Streeter.    5^3    New    Birks    Bldg..    Mnn  :.a' 

Que. 

Wilmarth   &    Morman,   Grand   Rapids.    .Mich. 
Wmg  &   Son,  J,    E,,   Hamilton,   Ont. 

GRINDING   AND    POLISHING 

MACHINES.    PORTABLE,    PNEUMATIC 
AND  SPRING   FRAME 

Can.    Fairbanks^Morse   Co..    Montreal. 
Cincinnati    Electrical    Too]    Co,,    Cincinnati,    Ohio 
Ford-Smith   Mach.    Co.,   Hamilton,   Ont. 
Gardner,    Robt.,    &   Son,    Montreal. 
Garvin    Machine  Co.,   New   Tork. 
Garlock-Walker  Machinery  Co.,    Toronto,    Ont. 

Greenfield    .Machine  "Co..    Greenfield.   Mass. Hall   iS:   Sons.   John  H..  Brantfoid. 
LeBlond   -Mach.   Tool  Co..   R.    K.,  Cincinnati. 
Niles-Bement-Pond  Co..   New   Tork. 
Petrie   of   Jlontreal,    Ltd..   H.    W..    Montreal.   Que 
H.    W.    Petrie,   Toronto, 
Wilmarth    &    Morman,    Grand    Rapids,    Mich 
Stow  -Mfg.   Co.,  Binghampton,  N,T, 

GRINDING  WHEELS 
Aikenhead  Hardware  Co..  Toronto,  Ont 
Baxter  Co..   Ltd..   J,    R,,   Montreal,   Que. 
Can.    Hart    Wheels,    Ltd..    Hamilton.    Ont. 
Can.    Fairbanks-Moree    Co.,    Montreal. 
Can.   B.   K.   Morton,  Toronto,   Montreal. 
Carbonindum  Co.,   Niagara  Falls. 
Dominion  Abra.sive  Wheel   Co..   New  Toronto    Oat 
Ford-Smith    Mach   Co.,    Hamilton,    Ont. 
Foss  &  Hill  Machy,  Co..  Montreal. 
Francis  &  Co..   Hartford.  Conn. 
Norton    Co..    Worcester.    Mass. 
H.   W.   Petrie.   Toronto. 

GUARDS:   WINDOW   AND   MACHINE 
Canada  Wire  &  Iron  Goods  Co.,  Hamilton,  Ont. 
Ford-Smith    Machine    Cr...    Hamilton.    O-it. 
New  Britain  Mach.  Co..  New  Britain,  Conn. 

HACK   SAW   BLADES 
.\ikenhead   Hardware   Co.,   Toronto.   Ont 
Baxter  Co.,  Ltd,,  J.   R.,  Montreal.  Que. 
Diamond -Saw  &  Stamping  Works,   Buffalo.   N.T, 

Ford-Smith    Machine   Co..    Hamilton,    Ont  ' Foss  &  Hill  Machy.  Co..  Montreal. 
Goodell-Pratt.    Greenfield.    Mass. 
Millers    Falls  Co.,    Millers   Falls.   Mass. 
Dsbora  (Canada.  Ltd.,  Sam'I,  Montreal,  Que 
H.   W.   Petrie,  Ltd,,  Montreal. 
Racine  Tool  &  Machine  Co.,   Racine.  Wis 
L.    S.    Starrett  Co..   Athol.    -Mass. 
.Standard  Machy.   &  Supplies.   Ltd..   Montreal.  Que. 
Victor  Saw  Works.  Ltd..   Hamilton.  Canada. 
Zenith   Coal  &.  Steel  Products.   Montreal.  Que. 

HACK  SAW  FRAMES 
Aikenhead   Hardware  Co.,   Toronto,   Ont. 
Garvin    .Machine    Co.,    New   York   City. 
Goodell-Pratt.    Greenfield.   Mass. 
.Millers  Falls  Co..   Millers  Falls,   Mass. 

HAMMERS.    AIR 
Erie  Foundry  Co..  Erie.  Pa. 

HAMMERS.    COPPER 

Himgerford  Brass  &  Copper  Co..  New  York,  N.T, 

HAMMERS,    DROP    AND    BELT.DRIVEN 
P.eaudo'  &   Co..    Boston.   Mass. 
I'.lLss,    E,    W..    Co..    Brooklyn,    N,T. 
Brown.   Boggs  Co..  Ltd.,  Hamilton.   Canada. 
Canadian   Billings  &   Spencer.   Ltd..   Welland. 
Canada   -Machinery  Corp..   Gajt,   Ont 

Erie   Foundry  Co..   Erie.-  Pa. 
High  Speed  Hammer  Co..  Rochester.  N.Y. 
A.   B.   Jardine  &  Co..  Hespeler,  Ont 
Niles-Bement-Pond    Co.,    New   Tork. 
I'lessisrille    Fouudiy    Ca.    PlessisviUe,    Que. 
Toledo  Machine  &  Tool  Co..  Toledo. 
United    Hammer   Co..    Boston.   Mass. 

HAMMERS,    HELVE    POWER 
Canada   Machinery  Corp.,   Gait,    Ont 
West  Tire  Setter  Co.,   Bodhester,   N.Y. 

HAMMERS,    POWER 
Beaudry  &   Co..    Boston.   Masa. 
Erie  Foundry  Co..   Erie.  Pa. 

T'nited   Hammer  Co.,   Boston,    Mass. 
HAMMERS.    CHIPPING,    CAULKING. 
PNEUMATIC 

Can.    Ingei^oll-Rand    Co..    Sherbrooke.    Que. 
Cleveland  Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Garlock-Walker  Machinery  Co..  Toronto.  Ont 
Independent  Pneumatic  Tool  Co..  Chicago.  IIL 
R.    E.    T.    Pringle.    Ltd..    Toronto.   Ont 

HAMMERS,   MARKING 
Matthews.  Jas.  H.  &  Co.,  Pittsbursh,  Pa- 
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.Cloth 
every  description   ' 

We     make     Machinery 
Guards  of  all  kinds. 

Metal  Lockers  for  Clothes 

Steel   Shelving  for   all 

purposes. 
Drop  a  line  for  full  details. 

CANADA  WIRE  & 

IRON  GOODS  CO. 

ADVERTISING  to  be 

'^*"  successful  does  not  neces- 

sarily have  to  produce  a  basket- 
ful of  inquiries  every  day. 

The  best  advertising  is  the 
kind  that  leaves  an  indelible, 
ineffaceable  impression  of  the 

goods  advertised  on  the  minds 
of  the  greatest  possible  number 
of  probable  buyers,  present  and 
future. 

A  Good,  Hard  and  Fast 
Worker 

Superior Distinctive 
Design 

The 

DE  MOOY 
IMPROVED 

SENSITIVE 

DRILLS 
-are  built  in  two  sizes; 
No.  1  has  capacity 

from  0  to  5-16';  No. 
2  from  0  to  V2";  No. 

2  is  built  in  two" types,  either  as  Bench or  Floor  drill. 

The  machines  are 

built  sturdy;  com- 
pact; convenient; 

economical  and  de- 
pendable for  small 

accurate   drilling. 

Write     for     specifica- tions. 

The  De  Mooy  Machine  Co. 
CLEVELAND,  OHIO 

Tel.  Main  6755 Jos.  Bickerstaff,  Mgr. 

^       645  East  King  Street         %j^ V 
TORONTO 

5^ 

Cutting  and  Drawing  Oils 
a  Specialty 

Best   for   Thread    Cutting 
and  Tapping 

Our  Cutting  Oils  especi- 

ally adapted  for  Auto- 
matic Machines,  Turret 

Lathes  and  Thread  Millers. 

PRICES    ON  APPLICATION 
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HAMMERS.     MOTOR-DRIVEN 
Eeaudry  &  KJo.,   Boston,   Mass. 
Whitman  f.  Barnes  Mfg.  Co.,  St.  Catharines,  Ont. 

HAMMERS.    NAIL    MACHINES 
United  Hj.inmer  Co.,   Boston,  Mass. 

HAMMERS,  STEAM 
John   Be  tram  &  Sons  Co.,   Dundas. 
Canada    MaehineiT  Corp.,   Gait,   Ont. 
Erie   F(,indrj-   Co..    Erie,    Pa, 
Niles-B .-ment-Pond    Co.,   New  York. 

HAND   LEATHERS    OR   PADS 

GratoD    &    Knight   Mfg.   Co.,   'Montreal. 
Hicko'/    Steel-Giip    Glove    Co.,    Chicago,    111. 

HANGERS,    SHAFT 

Bain'    Machine  Co.,   Bridgeport,  Conn. 
Can.  Bond  Hanger  &  Cplg.  Co.,  Alexandria,  Ont, 
Can.    S   K    F    Co.,    Toronto,    Ont. 
GaiJuer,   Robt.   &   Son.   Montreal. 
Pe.rie   of   .Montreal,    Ltd.,   H.    W.,    Montreal,   Que. 
H.   W,    Petrie,   Toronto. 
S'jndard    Pressed    Steel  Co.,    Philadelphia,    Pa. 

HARDENING   AND   TEMPERING 

Osboni    (Canada),    Ltd.,    Siim'l.    .Montreal.    Que. HARDNESS    TESTING    INSTRUMENTS 
Shore    Inslmment    &    -Mfg.    Co.,    New    York. 

HEATERS   AND   PURIFIERS 
.Scaife  &   Sons  Co,,   Wm,    B.,    Pittsburgh,   Pa. 

HEATING    AND    VENTILATING 
ENGINEERS 

Can.    Blower   &    Forge   Co..    Kitchener,   Ont. 
Sheldons,    Ltd..    Gait.    Ont. 

HEAT   GAUGES,   HArtDENING 
AND    ANNEALING 

Shore    IiL^tniment    &    Mfg.    Co.,    New    York. 
HIGH  SPEED  TOOL   METAL 

Deloro  Smt-Uing  &  Refining  Co.,  Toronto,  Ont. 
HINGE   MACHINERY 

Baird   .Machine  Co.,    Bridgeport,   Conn. 
HINGES 

London   Bolt  &   Hinge'  Works,    London,    Ont. HOBS 
Illinois   Tool   Works,   Chicago,    111. 
Goddard   Tool  Co.,   Chicago,    111. 

Oshom    {Canada,    Ltd.,    Sam'l),    Montreal,    Que. 
HOISTING     AND    CONVEYING 
MACHINERY 

Can.  .Mattliews  Gravity  Carrier  Co.,  Toronto,  Ont. 
Jenckes  i.Mach.    Co.,   Sherbrooke,   Que. 
Mai-sh    &    HenthQj-n,    Belleville,    OnU 
Northern    Crane    Works,    Walkerville.    Ont. 
Petne  of  .Montreal,   Ltd.,  H,  W.,  Montreal,  Que, 
Whiting   Foimdrjr    Equipment  Co.,    Harvey,    111. 

HOISTS,    CHAIN,    ELJCCTBIC 
AND    I'.NEUMATIC 
Can.     Ingersoll-Rand     Co..     Sherbrooke,     Que. 
GarlockWalker    Machinery    Co.,     Toronto,    Ont 
Port    Chain     Rl.<-.k    &     Mfu..    Phila.ielphia      P. 
Independent    Pneumatic  Too]    Co.,   Chicago     IlL 
Jenckes    Mach,    Co..    Sherbrooke.    Que, 
Marah    4    Henthom,    Bellerillt,    Ont, 
Northern    Cane    Woikt.    Walkerville,    OnL 
Whiting    Psimdry    Equipment    Co.,    Harvey.    111. HOISTS.    EI-KCTRIC 
The  Jenckes    .Mach.    Co..    Ltd..   ."herhrooke     Que 
Kennedy  A       Soni.   Owen   Sound.   Ont. 
Northern    Crane    Works.    WaHterville.    Ont. 
Wirninee  Of-ar  &   Fnimi«.  Co..  Winnipeg.  Man. 
Wright   Mfg.   Co.,   Llabon.   Ohio. 

HOLDERS     STEEL    DIE    FOR    MAREIN 
Matthews.    Jas.    H.    &    Co..    PitUbuig,    Pa. HOPPERS 

The  Jenckes   Mach.   Co..   Ltd.,   Sherbnjoke,   Qns 
Toronto  Iron   Works.   Ltd..  Toronto.  Ont- 

HOSE.    T'NEtTJIATlr 
Cleveland   Pneumatic  Tool    Co.  of  Canada   Toron* 
Gsriock-Walker    Machinery    Co       Toronto      Ont 
Goodyear  Tire  4  Rubber  Co..  Toronto,  Ont. 
Ii'1eT>#»ndent    Pneumatic   Tool    C<,      Cblcag..     Ill 
Wrib   Bros.    Co.    of   Canada.    Oalt.    Ont. 

HOLnEtRCI    FOB    DIES    AND    DRILL.S 
HTDRAUIIC    MACHINRRT 
r)ominion    Machinery  Co..   Tortmto. 
Charier   F.    Rtmrn   line.    Work*.    Chlaaao 
Oarlock-Walker    Machinerr    Ce  ,     Toreota.     Ont Nll»«  Bem<^t-PoBd   «3a.    Ne»   Tm* 
wail»Tn    n.    P.rrlB.    Ltd..    Toronfa. 
T.    w      Pe«H»     Tormt«. 
Went   Tire    Setter  Co..    Rochester.    X.T. 

INDICATORS,  SPEED 
Aikenhead  Hardware  Co.,  Toronto,  Ont 
Brown  &  Sharpe  Mfg.   Co..   Providence,   R.I Gooflell  Piatt.   Greenfield,  Mass. 
L.   S.   Starrett  Co.,   Athol,   Mass. 

INDEX  CENTRES 
Fred  C.  Dickow.  Chicago.  III. 
Garvin  Machine  Co.,  New  York. 

INDICATING   INSTRUMENTS 
Taylor   In.itniment   Co.,    Rochester,   N.Y, IRON  ORE 

Hanna  &  Co..  M.  A.,  Cleveland.  O. 
JACKS 
Aikenhead  Hardware  Co.,  Toronto.  Ont. 
Can.    Fairbanks.'MoTse  Co.,   Montreal. 
Northern   Crane   Works,    Walkerville. 
Norton,   .K,   O.,   Coaticook,  Que. 
Petrie.    H.    W..    Toronto. 

JACKS,  HYDRAULIC 

Charles   F.    Elmes    Eng.    Works,    Chicago. 
JACKS,  PNEUMATIC 

Northern    Crane   Works.    Walkerville. 
JACKS.   PIT  AND  TRACK 

Can.    Fairbanks^^Iorse    Co..    Montreal. 
NorthPi-n    Crane   Work?     Walkeiv.he. 

JAWS.  FACE  PLATE 
Cushman    Ch\ick   Co..    Hartford.    Conn. 
Skinner  Chuck  Co..  New  Britain.  Conn. 

JIGS.  TOOLS,  ETC. 
Onddard   Tool   Co.,   Chicago.   111. 
TTomer  *   Wilson.   Hamilton.  Ont 

Osbom    (Canada),    Ltd.,    Sam'l,   Montreal,    Que. 

Toronto  To«l  Co,,   Toronto,   Ont, 
Slocum,    Avram    &    Slocum,    Inc.,    New    York. 

KEY  SEATERS 
(i&rloek  U  alker    Machinery    Co.,    Toronto,    Onu 
O&rvis    Machine    €k>..    New    York. 
Uortun    Mtg.    Co..    Muakeson    Uei£ht/i.    MieL 
MatiosAl    Mach.    Tool    Co.,    Cincinuaf.     i;uiu 
A.    R.    VVilliams    Maohj.    Co..    Toronto. 

KEYS.   MACHINE 
Whitney  Mfg.  Co..  Hartford,   Conn. 
KILNS 

Can.    Blower   A    Forge  Co.,    Kitchener.    Onl. 
The  Jenckes  Mach.   Co,,   Lti. ,   Sherbrooke.   Que, 
Sheidons.    Limited.    OaK.    Ont- 

LABEL8  AND   TAOS 
Matthews.   Jas.    E.    &   Co.,    Pittsburgh.    P> 
LABORATORIES,    INSPECTION 
AND    TESTING    (SEE    CHE.MISTS) 

LADLES,    l-OUNDRy 
Northern    Crane    Works.    Walkerville. 
Whiting    Foundry    Equipment   Co..    Harvey,    m. 

1.AO    &Civl<.vt     OIMI.IET    l'OIN'rii.li> 
.National    .vt.i,.|i\.    Co.,   Tillin.    oliio. 

LATHES,   BENCH 
H.    E.    Streeler,    K3    New    Birks    Bldg.,    ilon.ieal 

Que. 

LATHES,    CIILCEING 
Acme    Alachme    Tool    Co.,    Cincinnati.    Olua 
Hyde   Engineering   Worlu,   Montreal. 

UArHH;    CUtCKS    (SEE    (UL'CKS) LATHE    DOU«   ANU    ATTACHMEM  n 
Armstrong    Bros..    Tool    Co..    Chicago, 
Curtis   &    Curtis   Co..    Bridgeport,    Conn. 
Hendey   Machine   Co.,   Torrm^lon,    Conit. 
Rivett   Lathe   &   c-inder  Co.,    Boston,    Mass. 
I.    H.    Williams    II    Co..    Brooklj-n.    N  V 
Vs  innipeg  Gear  4  Bn^rag.   Co.,  Winnipeg,   Uan. 
LATHES,  AXLE 
Bridgeford   Mach,   Tool   Works,    Rochester,    .V  V. 

LATHES,    PRECISION.    BENCH 
w      F.   &   J.>hD    Barnes    Co..    Itockford. 
Blount.    J.    G..    &    Oo. .    Everett.    Mass 
Can.     Fatrbanks-Moree    Co..     Montreal. 
Fo.ss   &    Hill    Machy.    Co..    Montreal. 
Garlock-Walker    Machinery    Co.,    Toronto.    Ont 
Haidlnge    Broe.,    Cbioaso,    111. 

New   Britain   Mach.  Co.,   New    Britain     I'onn Pratt    *    Whltnev    Oo,.    nundsa.    Ont 
Rivett  Lathe  4   Grinder  Co.,   Brighton.    Man 
Walcott   Lathe  Co.,   Jackaon.    Mich. 
LATiIB.S,   BAND    TCBNING 
The  Jenckea   Mach.   Co.,   Ltd.,  Sherbrooke.  Que 
Rfwlofson    'Machine    4    Tool    Co..    Toronto.    Ont. 
Warden   King  Co.,   Montreal,   Que, 

LATHES,    BRASS 
^cme   Machine  Tool  Co.,   Cincinnati,   Ohl*. 
H.inliniie    Bro.-!.,    Inc..    Chicago,    III. 

l.ATHKS,    ENGINE 
Acme    Machine   Tool   Co..    Cincinnati.    Ohio. 
Ail.uns,   u.    K,.   159  St.    Paul  St.   Rochester,   N.Y 
John    Bertram    &    Sons    Co..    Dundas, 
Bridgeford  Mach.    Tool   Works,    Rochester.    N  1. 
Canada   Machinery  Corp..   Gait,   Ont. 
Can.    Fairbanks-Morwe    Co..    Montreal, 
Cincinnati   Iron  &  Steel  Co.  Cincinnati.   Ohlt.. 
Dominion    Machinery    (.\>. .    Toronto. 
Foaa    &    Hill    Machy    Cfl..    Montreal. 
Garlock-Walker    Machy.    Co..    Toronto,    'tnl 
Garvin    Machine    Co,.    New    York, 
Hamilton    Mach.    Tool    C».,    Hamilton,    Ohio. 
Hendey    Machine    Oo..    Torrington.    Conn. 
Hlmoflf   Machine  Oo, .    New   York. 
Houston,   Stanwood  4   Gamble  Co..  Cincinnati.    O 
Hyde   Bngineerlng  Works,   Montreal. 
McCahe,    J,    J.,    New    Yort.    N.Y. 
R,    Mr-noiiirall    Co..    Gait. 
Nile-vBement-Pond    Co..     New    Yor<. 
Oliver   Machinery  Co,.   Grand   Rapids,    Mich 
H.     W      Petrie.    Tor.into. 
Rivett    loathe    4    Grinder    Co..    Boston.     .Maaa. 
Rlvenride   Machinerr   Depot,   Detroit,    Mich 
.Standard  Machy.   &  Supplies.   Ltd..   Montreal.  Que. 
Sebastian   Lathe  Co.,,  Cincinnati.    Ohio. 
Walcott   lAthe  Co.,   Jackson.    Mle4i. 
Whitcorab-P,lai.<delI     Math.    Tool    Co..     Worcester, 
Mass. 

Wlokea   Bros.,   Saginaw,   Mich, 
*.    R,    Williams    Machy.    Cf,..    Toronto 

LATHES,  JOrRNAL   TRCEING 
Bridgeford    Mach,    Tool    Works.    Rochester.    N^. 
McCabe.    J.    J.,    New    York.    N.Y. 

LATHES,   PATTERNMAKERS' 
J.    G.    Blount   Co..    Everett.    Maas. 
Canada    Machinen-    CorD..    Oalt.    Ont. 
Foaa   &    Hill    Machy.    Co..    Montreal. 
Oarlock  Ualker   Machy.    Co.,   Toronto,    Ont 
Jenckes    Mach.    Co.,    Sherbrooke.    Que. 
MoCabe.    J.    J..    New    York.    NY. 
H.    W.    Petrie,    Ltd,.    Mrntrea). 
H,    W.    Petrie.    Toronto. 

LATHES.    SINGLE    PURPOSE 
Bertram.   John.    &  Sons  Co..    Dundas.   Ont 
Canada    .Machinery   Corp.,    Gait,    Ont 
Can.    Faii'banksiilorse   Co.,    Montreal,    Que. 
Garloek-Walker   Machinery    Co..   Toronto.    Ont 
Gray   Mfg.    &   Mach.   Co.,   Toronto,    Ont 
Hepburn,    John    T..    Ltd..    Toronto. 
Htmoff   .Machine  Co..    Inc..   New  York,    N.Y 
The  Jenckea   Mach.    Co..   Ltd.,   Sherbrooke,  Que. 
McCabe.    J,    J.,    New   York,    N,Y. 
Roclofson    Mach.    &   Tool   Co.,   Toronto,    Can. 
WtlmU   lAthe   Co.,    JackMm,    allch. 
L.4THE8.    SCREW    CUTTING 
John    Bertram   4   Sons    Co..    Dtmdas. 
Canada    Machinery    Com..    Gait.    Ont 
Dominion    Madiinery   Co.,    Toronto, 
Foss   &    Hill   Macl.y.   Co..    Montreal. 
Foster   Machine   Co.,    Elkhart,    Ind. 
Warlock -Walker    Machinerv    Co..     "Toronto.     Onl 
Haniingc    Bros.,    Inc.,    Chicago,    HI. 
Hepburn,    John    T..    X^td. .    Tor,into.    Ont 
McCabe,   J,    J  .    New    York.    N.Y. 
NUea-Bament-Bond    Oo.      New    York, 
n     W.    Petrie.   Toronto. 
Rivett    Lathe   &    Grinder   Co..    Boston.    Mass. 
Riverside  Machinery  Depot,   Detroit,   Mich. 

Whitcomb-Blaisdell    JIach.    Tool    Co.,    Worcester, (Mass. 

A.    U,    WllUanu  ^achy.   Co,,  Tonnto. 
LATHES,    SPINNING 

Bliaa,    E,    W.,    Co.,    Brookln,    N.Y. 
.McCabe,   J,    J.,    New    York,    N,Y. 

LATHES,   TURRET   AND    HAND 
Acme   Machine   Tool   Co.,    Ooncinuau,    Ohia 
John    Bertram   4    Sons    Co..    Duudaa. 
Blount,   J.   G..   4  Co..    Everett.   .MavM. 
Broivu    *    Sliaroe    .Mfg.    Co.,    Providence,    R.  1. 
0ml    Fairbanks-MorM    Co.,    Montreal, 
i-auada    jitttUiueii     Coiu..     GaiL.     uul. 
l-'oss    A:     lull    .Machy.    Co..    Montreal. 
Foster   .Machine   Co.,    Elkhart,    Ind. 
'4>trJ(ck-VVa:ker    .Machy.    <'o..    Toinnio.    Ont 
Haidinge   Btos.,    Inc.,   Ohicago.    111. 
Hepbui-n,    John    T.,    Ltd.,    ToiouUj.    Out 
The  Jenckes  Mach.   Co,,   Ltd.,  Stierbrooke,  Que. 
R.   K.   LeBlond   .Mach.  Tool  Co.,  Cincinnati,  Ohio. 
McCabe.   J,   J..    New   York,    N.Y. 
■.Mulliner-Enlund    Tool    Co.,    Syracuse,    N.Y. 
Natioual-,\cme   Co.,   Cleveland^  Ohio. 
New    Bniaiu    .\lachme   Co..    .New    lintain.    Couu. 
-Niles-Bement-Pood    Co..    New    Yoja. 
H.    W.    Petne.    Toronto. 
Rivett    Lathe    4    Grinder    Co..    Boston,    Mass. 
Riverside   Machinery   Depot,   Detroit.    -Mich, 
Standaid    .Machy.  &  Stipplies,  Ltd.,  .Montreal.    Que. 
SteuiJe  Turrett   Mach.  Co.,   Madison,   Wla, 
Wai-ner    &    Swasey    Co.,    Cleveland.    O. 
A.    H.    Williams    .Machy,    Co..   Toionlo. 

LEATHER    STRAPPING 
Graton   4    Knight    Mrg.    Co..    Worcester.    .Maaa. 

LIFTS,    PNEUMATIC 

Whiting    Foundrr    EquiDment  Co..    Rarvev,    III. 
LINK    BELTING 
Can.    Fnirhanks-Morse   Co..    Montreal, 
Jones    &    Gla,ssco.    .Montreal,    Que, 
Morso   Chain    Co.,    Ithaca,    N.Y. 

LINOLEU.'H    MII^L    MACHINERV 
Rertrnma.     ltd..     Edinburgh.    Scotland. 

LIQUID    AIR 
Car^fr    "'nl'Ting    Co..    Tor.^pto     Ont 
T'.\i.    ri„„i^^    S~"'»tv,    Montreal     To^^mto 
Prest-O-Lite    Co.,    Inc.,    Toronto.    Ont, 

Lyman   Tube  4   Supply  Co..    Montr,.sl     Que 
LOCKERS.    STEEL    WARDROBE 
>VT>    STT^FT,   MATERIAL 

C?anada  Wire  4  Iron  Goods  Co..   Hamilton     r*nt 
f,rp.Kir\NTS 
Can.    Economic    Lubricant    Co.,    Montreal. 
Cataract    Refining   4    Mfg,    Co..    Toronto 
LUBRICATORS. 
Roper.   C,    F,,    4   Co..    Honedale.   Mass. 
Trahem    Pump    Co..    Rockford.    111. 
MACHINERY    nF,Al,ERS 
Raird    Machy.    C„..    w.    J       Detroit.    Mich 
Bath    &    Co..    Cyril    J.,    Cleveland,    Ohio, '^sn,     Faii-bartk«-Mor-"n     Co.,     Montreal. 
Dickow,    Fred    C,    Chicairn.    til. 
Ti,™,in;r.n    \fT,.hv     Co,      Tnr"ntft,    Ont, 
r^nrlrtcbAfn'-hinerv      Toronto 

iToKs    4    TTill    'Mschv.    Co.     Arnntreal, 
rr      n-      p„»Ho      T  '.I,.    Mnnlreal. 

TT      vr      v^'^f     TnroTitn 

T?        F       T       Prtntrlp        T  »,-1  Tn-««*«       r»„t 
Stan'laM    Mnfhv,  &  Supplies.  Ltd..  Montreal.    Que 

MACHINERY,   COILING    (WIRE   AND SPRING) 

Sleeper    &    Hartley.    Inc..    Worcester.    Mass. 
MACHINERY,    FLEXIBLE    COILED    CASING 

Sleeper    &    Hartley.    Inc..    Wovce.ster.    Mass. 
MACHINERY,   FLEXIBLE  METAL   TUBE 
Sleeper    &    Hartley,    Inc..    Worcester,    Mass. 

P.'\CHINERY.    FLEXIBLE    SHAFT   COILING 
Sleeper    &    Hartley,    Inc.,    Worcester,    Mass. 

M  \<  IIINRKV    <;l  Al<l>«    (SEE    GCABD8) 
.\I.\CHINERT    REPAIRS 
I'rest-O-Lite    Co.,    Inc.,    Toronto,    Ont 
^Ml.fMluii:     \l  ..•11      r  ,.       U        H.,    Toronto,    Ont 

M.4CHINISTS'    SCALES,    SMALL 
l'>o;,<    AND   SI   I'PLIES 
Can      Fairbanks-Morse    Co.,     Montreal. 
Frank    H.    Scott.    Montreal. 
T,    H.    Williams    4    Co..    Brooklyn.    N.Y. ■r'  \XItT?ET  S 

Can.     Fair'banks-Morae     Co,,     Montreal 
r^evelsnd     Twist     Drir'     r^o.      Ciovelarvi. 
Hannifin    Mfg.    Co.,    Chicago,    111. 
*      R     .Tarvline    .<•    Co.      He«ri*,ler     On* 
llaniifacturei-s    Equip.    Co..    Chicago.    111. 
Monarch    Brass    5!fg.    Co.,    Toronto.   Ont 
Morse    Twist    Drill    4    Mach,     Co..    New    Bedford. 
Mass. 

^      W.    Petrie.    Ltd.,    Montreal. 
H     W.    Petrie     Toronto. 
t^rstt    *    Wbitnev    Co  .     Duudas.    Out 

stone   Tool    *    SupoP.'   r-n,,    T.    R,.    Detroit      Mich 
MARKING    DEVirBS 
Pritchard-Andrews   Co.    <jf   Canftda.    OttAwa.    Ont. 
Matthews,   Jas     H..    ft   C^      Plttsbnm.    Pa. 

MARKING    .MACHINERY 
Brown.    Boggs    Co,.    Hamilton.    Ont 
V(vm    4    Hill    M.schv.    Co..    Montreal. 
Martin    Macliinc   Co..    Greenfield.    Mass. 
VoWe   4    Westhrook    Mfe.    {>>..    Hertfonl.    O'w 
PerriB.    Wm.    R..   Toronto. 

MF'XSURINO    TAPES    AND    BULBS 
James  Cheaterman   4  Oo..    Ltd..    Shefflald.    Bnc 

MFTALLUKGISTS 
Can.   Inspection   4  Testing  Lab,.   Montreal     Que 
Toronto    Testing    Laboratory.    Ltd..    Toreofw. 

MKT.ALS 
Can.   B.    K.    Morton.   Toronto.   Montreal. 
Dom.   Iron   4   Wrecking  Co.,   Ltd.,    Montreal,    O'" 
Standard    Marbv.  4  Supplies,  Ltd.,  .Montreal,    Que. 

MILL    MACHINERY 
Alexander    Fleck,    Ltd.,    Ottawa, 

MILLING    MACHINES,    AUTOMATIC 
Adams,   O.   R.,   159  St.   Paul   St.    Rochester.   NY. 
Bilton    Mach.    Tool    Co..    Bridgeport^   Conn. 
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THE  RUHR 
DRILL  HEAD 

(Adjustable  and  Fixed  Centres) 

A  new  and  original  designed 
multiple    head  from  2  to  12 

spindles. 
Easily    attached  to  any  press 
now  on  the  market. 

Heads  are  furnished  in   plain 
and  ball  bearing. 

Running  Hot  of  Bearings 

Buhr  Ball  Bearing  Heads  need 
very  little  care 

Write  to-day  for  information. 

NELSON -BLANCK   MFG.   CO. 

Detroit,  Mich. 

SEMI 
STCCt 
BEVEL 
OCAS 

HftRDCNtD 

OEAJU 

Lower  Your 
Production 

Cost! 

AURORA 
Drilling    Machine 

Stieiife'tli  is  tlie  word  that  distinguishes  this  machine.  ai>ecial 
care  lias  been  used  in  biinging  this  Drill  up  to  its  present 
point  of  efficiency.  If  you  are  in  the  market  for  drills  which 
must  have  speed  and  acciuacy,  considt  us.  This  is  an  ideal 
machine  for  HIGH  EXPLOSIVE  SHBt»IiS.  Inquire— we  have 
the    goods. 

•S ta t jonary    head    sizes— 20" ,    21". 
Sliding   head   sizes— 22",    31". 

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

The 

B 
A 
R 
N 
E 
S 

2  Spindle  Head 
to  drill  2  holes 

in  base  9.2   hell 

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 

■-^ 

m   ̂ m^ 

V 
> 

ri 

m      .,'jl^ll 

1  ,'j|^B| 

o 
1    :^B o    1 1|^H 

WE  MANUFACTURE  RIVETS  of  every 

description,  ̂     inch.    dia.    and    smaller 

PARMENTER  &  BULLOCH  CO.,  LTD. 
GANANOQUE,  ONT. 
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HILLING   ATTACHMENTS 
BtcStr    Milimg    Macbint    Co.,    Boston,    Mass. 
Juliu    Beitiam    iS:    Sous    Co.,    Uuudas 
Brown    &    aharpe   iiig.    Co.,    Providence. 
Cauaaa    -uacainei-y  coip..    Gait,    Ont. 
Cincinnati   .uilling  MaLhiiie^^^Jo.,   Cincinnati. 
Cleveland   .Muling  Mach.   Co.,  Cleveland.  Ohio. 
Foi\l-baiita  -.uacii.   Co.,    Hamilton,    Unl. 
Kox   'Macuine   Co.,    Jackson,    Mich. 
Hardinge   Bros. ,    Inc. ,    Chicago,    111. ' 
Hendey    .Mach.    Co.,    Tonington,   Conn. 
Hinckley  Hachine   Works,   Hinckley,   111. 
Kempsmith    Mfg.    Co.,    Milwauliee,    Wis. 
Niles-Bement-Pond    Co.,    New    York. 
Taft-Pitice   .Mfg.    Co.,   Woonsocket,    R.I. 
Pratt    &    Whitney    Co.,    Dundas,    Ont. 
Taft-Piene.Mfg.    Co.,    Woonsocket.    R.I. 

MILLING    MACHINES,    HAND 
HaKliiige    Bros.,    Inc.,   Chicago.    111. 
United   Stjites    .Mach.    Tool    Co.,    Cincinnati,    Ohio. 
Whitney    -Mfg.    Co.,    Hartford,  Conn. 

MILLING    MACHINES,    HORIZONTAL 
AND    VERTICAL 

Becker    Milling   i.Machine    Co.,    Boston,    Maaa 
Brown    &    Sharpe   Mfg.    Co.,    Providence. 
John    Bertram    &    Sons   Co.,    Dundas 
^-leveland    .Milling  Mach.    Co.,  Cleveland,  Ohio. 
Canada   .Machinery  Corp.,    Gait.   Ont. 

I'ord-Sraith    .Mach.    Co  ,    Hamilton,    Ont. 
Foss   &    Hill   Machy.    Co..    Montreal. 
rox   Machine  Co.,   Jackson.   Mich. 
Garlock-Walker    Machinery    Co..    Toronto,    Ont. 
•Suoley    &    Edlund.    Cortland,    N.Y. 
Hardinge   Bros..    Inc..   Chicago,    111. 
Kempsmith    Mfg.    Co..    MilwaiiTiee.    Wis. 
R.  K.  LeBlond  ^tach.  Tool  Co..  Cincinnati,  Ohio. 
Xiles-Bement-Pond  Co.,   New   York. 
H.   W.   Petrie.   Ltd..   Montreal. 
H.    W.    Petrie,    Toronto. 
Pratt    &    Whitney   Co,    Dimdas,    Ont. 
Riverside  Machinery  Depot.   Detroit.  Mich. 
Steptoe,   The  John.   Co.,   Cincinnati.   Ohio. 
United  States   Mach.    Tool  Co..  Cincinnati.   Ohio. 
Whitney  CMfc.   Co..  (Hartford.  Conn. 
A.   R.    Williams   Machy.    Co.,   Toronto. 

Mil, LING   M.\CHINES,    PLAIN, 
BENCH    AND    UNIVERSAL 
Becker   .Milling    Machine    Co.,    Boston,    Mas? 
Bilton    Mach.    Tool    Co..    Bridgeport.    Conn. 
Brown    &    Sharpe   Mfg.    Co..    Providence. 
Canada  Machinery  Corp..   Gait.   Ont. 
Cincinnati   Milling  Machine  Co..   Cincinnati. 
Fnrd^mith   >Maeh.    Co  .   Hamilton,    Ont. 
Poss  &   Hill   Machy.    Co..   Montreal. 
Vnr    Mnchine    Co..    .Tack'on.    Mich 
Garlock-WalVo'   .Machinery    Cn..    Toronto.    Ont. 
Onn-in     Mn^liine    Co..     New    Vn-k. 
Gooley  &   E'lliind.  Cortland,   N.Y. 
Hardinge    Eras..    Inc.,   Chicago.    Til. 
Hendey    ^fachine    Co..    Torrington. 
Kempsmith    Mfg.    Co..    Milwaukee.    Wis. 
LeBlond    Mach.    Tool    Co  .    R.    K  .    Cincinnati. 
Niles-Bemrnt-Pond   Co..   New  York. 
H.     W.     Petrie.     Toronto. 
Pratt   &  Whitney  Co..   Dundas.   Ont. 
Rtepfoe.    Tlie    John.    Co.    Cincinnnfi.    Ohio. 
A.    R.    Williams  Machy.   Co.,   Toronto. 

MILLING   MACHINES.   PROFILE 
Brown  &   Sharpe  Mfg.   Co.,   Providence. 
Can.     Fairbanks.^Iorse     Co..     Montreal. 
Cook.  Asa  S.,  Co..  Hartfonl.  Conn. 

Foss   &   Hill  "Machy.    Co.,    Montreal. 
Garlr<*k-Walker    .Machinery    Co..    Toronto,    Ont. 
Garvin    Machine    Co..    New    York. 
H.     W^     Petrie.     Toronto. 
Pratt    &    WTiitnev   Co..    Dundas,    Ont 
Riverside  Machinery  Depot,   Detroit,  Mich. 

MILLING  TOOLS 
Aikenhead    Hanlware  Co..    Toronto.    Ont. 
Brown    &    Sharpe   Mfg.    Co..    Providence. 
Ford-Smith  Mach.    Co..  Hamilton,   Ont, 
Geometric   Tool   Co.,   New   Haven,    Conn. 
Kempsmith    Mfg.    Co..    Milwaukee.    Wis. 
Tahor   Mfg.    Co.,    Philadelphia.    Pa. 

MINE    CARS 

Can.     Fairbanks-.Morse     Co.,     Montreal. 
Cummings  &  Son.  J.  W..  New  Gla-sgow.  Canada. 
Jenckes    Mach.    Co..    Sherbrooke.    Que. 
M-icKInnon.    Holmes    Co..    Sherbrooke. 
Marsh    &    Henthom.    Belleville,    Ont. 
Modem    Tool   Co..    Erie.    Pa. 
Pratt   &  Whitney  Co..  Dundas,   Ont. 
.Sheldr.ns.    Ltd.,    Gait,    Ont- 

MINING    MACHINERY 
Can.     Fairbanks^Morse     Co..     Montreal. 
Cleveland  Pneumatic    Tool  Co.  of  Canada,  Toronto 
Jenckes    Mach.    Co..    Sherbrooke.    Que. 
H.    W.    Petrie.   Ltd.,   Montreal. 
H.    W.    Petrie.    Toronto. 
A.    R     Williams   Machv.    Co.,   Toronto, 

MITTENS 

Hickory  Hteel-Giip  Glove  Co.,  Chicago,  111. 
MORTISING   MACHINES 
Canada  Machinery  Corp.,   GaU,   Ont 
Garlock-Walker   Machinery   Co..   Toronto,    Ont 
New  Britain  Mach.  Co..   New  Britain,   Conn. 

MOTORS.    ELECTRIC 
Can.     FaiibanksJMorse     Co..     Montreal. 
Dominion    ^lachineiy    Co..    Toronto. 

Oarlnck-W'alker   Machinery    Co..   Toronto.    Ont. 
Lancashire  Dynamo  &  [Motor  Co..  Ltd.,  Toronto. 
H.    W.    Petrie.    Ltd..    Montreal. 
R.    E.   T.   Pringle.   Ltd..   Toronto.   Ont. 
A.    R.    W^illiams  'Machy.   Co.,   Toronto. 

MOTORS,  PNEUMATIC 
Cleveland  Pneumatic  Tool  Co.  of  Canada,  Toronto 
Grirlnck'Walker    ^fachinerv    Co..    Toronto.    Ont. 

MULTIPLE   INDEX  CENTRES 
Garvin    Machine    Co..    New    York. 

NAILS.  COPPER   AND  YELLOW  METAL 
Himgerford  Brass  &  Copper  Co.,  New  York.  N.Y. 

NAME  PLATES,  BRONZE.  ETCHED  AND 
STAMPED 

Matthews.  J.I.S.   H.,  &  Co..  Pittsburgh.  Pa. 

Pritchaixl-.Vndrews    Co.,    Ottawa     Can. 
NIPPLE  HOLDERS 
Curtis  tt  Curtis  Co.,  Bridgeport,   Conn. 

NIPPLE   THREADING   MACHINES 
Jolin    H.    Hall    &   .Sons,    Ltd..    Brautford,    Ont 
Laiulis  .Machine  Co.i   WaATieslioro,   Pa. 

NITROGEN 

Carter    Welding    Co.,    Toronto,    Ont. 

L'Air    Liquide    Society,    .Montreal,    Toronto. 
NUTS.    SEMI-FINISH    AND    FINISHED 
Canadian    B.    K.    .Morton,    Toronto,    Montreal. 
iialt    .Machine    Sciew    Co.,    Gait,    Ont 
National-Acme     Co,,     ClevelanJ,      Ohio. 

NUi    uuKKiNG  MACHlNcS 
Natioual    ilachy.    Co.,    Tittiu,    O. 
I'eti-ie   of   Montreal.   Ltd.,    H.    W.,    Montreal,   Que. 

NUT  machine:^    (HOT) 
National    Machy.    Co.,    Titfin,    O, 

I'clrie   of   .Moutieal,    Ltd.,    1±.    \V..    .Montreal,   Que. 
NUT    FACING    AND    BOi^T    SHAVING 
MACHINES 

Garvin    Madiine    Co.,    New    York. 
National    Machy.    Co.,    Tiffin,    O. 

I'etiie   of  'Montreal,   Ltd.,    H.    W..   Montreal,   Que. 
Victor    Tool     Co.,     Waynesboro,     I'a. NUT  TAPPERS 
John    Bertram  Hi  Sons,   Dundas. 
Canada  Machinery  Corp.,   Gait,  Ont. 
Garvin    .Machine    Co.,    New    York. 
Greenfield   Tap  &   Die  Corp.,    Greenfield,   Mass. 
Hall,   J.    H..   &   Son,   Brantford,   Ont. 
A.   B.  Jai-dine  &  Co.,  Hespeler. 
Landis    .Machine    Co.,    Wajniesboro,    Pa. 
.National    Machy.    Co.,    Tiffin,    O. 
i'ctrie   of   -Montreal,    Ltd.,    H.    W.,   Montreal,    Que. 

OIL   GROOVING   MACHINES 
National    Mach.    Tool    Co.,    Cincinnati,    O. 

OIL    SEPARATORS 

Can.     Fairbanks- .Morse     Co.,     Montreal. 
Sheldons,   Ltd.,    Gait,    Ont 
Smart -Turner    Machine     Co.,     The,     Hamilton. 

OIL  STONES 
Aikenhead    Hardware    Co..    Toronto.    Ont 
Carborundum  Co..    Niagara   Falls.   N.Y. 
Norton    Co..    Woix-ester,    .Mass. 

OSCILLATING   VALVE    GRINDERS 
(PNEUMATIC) 
Cleveland  Pneumatic  Tool  Co.   of  Canada.  Toronto 

OVENS    FOR    BAKING,    BLUING,    DRYING, 
ENAMELING,    JAPANNING    AND 
L.\CQUERING 

Brantford    Oven    &    Back    Co..    Brantford.    Ont. 
Oven   Equipment  &  Mfg.   Co.,    New  Haven.    Conn. 
Whiting   Foundi-y   Equipment  Co..    Harvey,    111. 

OVEN  TRUCKS,   STEEL 
Brantford    Oven    &    Rack    Co..    Brantford,    Ont. 
MacKinnon.    Holmes    &    Co..    Sherbrooke,    Que. 
Ovin    Equipment   &   Mfg.    Co..    New  Haven,    Cnon. 
Wliiting   Foundry   Equipment   Co..    Harvey.    111. 

OVENS     FOR    DRYING.    TEMPER    AND 
UNDER  TRUCKS 

Brantford    Oven    &    Rack    Co.,    Brantford,    Ont 
Oven    Equipment   tt   Mfg.    Co..   New  Haven,    Conn. 

OXY-ACETYLENE    WELDING    AND 

CUTTING 
Can.     Welding    Works.    Montreal.     Que. 
Carter    Welding    Co..    Toronto.    Ont 
Prest^jLite    Co..    Inc.,    Toronto,    Ont 
Toronto    Welding    Co..     Toronto.    Ont. 

OXY-ACETYLENE    WELDING    AND 
CUTTING    PLANTS 

Carter    Welding    Co.,    Toronto,    Ont 

L'.\ir    Liquide    Society,    Montreal.    Toronto. 
Prest-O-Lite  Co..    Inc..   Toronto.   Ont. 

OXYGEN    (SEE   ACETYLENE) 
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,    .MaM. 
William   R.    Perrin,   Ltd.,    Toronto. 
H.     W.     Petrie.    Toronto. 

PAPER  MILL  MACHINERY 
Bertrams.    Ltd..    E^linhiirgh.    Scotland. 
.MacKinnon.    Holmes    &    Co..    Sherbrooke,    Que. 

PATTERN   SHOP   EQUIPMENT 
Canada   Machinery  Corp..    Gait,    Ont. 
Fo.y  .Machine  Co..   Jackson,   Mich. 
Oarlock-Walker   Machinery    Co..    Toronto,    Ont. 
Oliver    Machv.    Co.,    Grand    Rapids,    Mich. 

PATENT  SOLICITORS 
Budden.    Hanbury.    A..    .Montreal. 
Fetherstonhaugh    &    Co..    Ottawa. 
Marion    &    Marion.    Afontreal. 
Ridout   ,^-    Mavbee.   Toronto. 

PATTERNS 

Winnipeg  Gear  &    Engr.   Co.,    Winnii-ieg.    Man. 
PERFORATED   METALS   AND   ORNA- 

MENTAL  IRON   GOODS 
Canada   Wire   &   Iron   Goods   Co.,  Hamilton. 

PIG   IRON 
Hanna    4;   Co.,    M.    A.,    Cleveland,    O. 
Steel    Co,    of   Canada.    Ltd..    Hamilton.    Ont. 

PIPE  CUTTING   AND  THREADING 
MACHINES 

Butterteld    &    Co..    Rock    Island.    Que. 
Can.     Fairbanks-Morse     Co.,     Montreal. 
Cnrtis  &  Curtis   Co..    Bridgeport.    Conn. 
Dominion    -Machy.   Co.,    Toronto,    Ont. 
Foss  &   Hill   Machy.   Co..  Montreal. 
Fox    Machine   Co.,    Jackson,   Mich. 
Garlock-Walker   Machinery    Co..    Toronto,    Ont. 
Garvin    Machine    Co..    New    York. 
John    H.    Hall   &   Sons.    Brantford. 
A.    B.    Jaitline   &  Co..   Hespeler.   Ont. 
LandLs    Machine   Co.,    Waynesboro,    Pa, 
R.    McDougall    Co..    Gait. 
H.  W.   Petrie,   Toronto. 

Wells  Bros.  Co.    of  Canada,    Gait,   Ont 
Williams   Tool   Co.,    Eric,    Fa. 

-\.    U.    Williams  Machy.   Co.,   Toronto. 
PIPE  RIVETED  STbUL 

The  Jenckes  Mach.    Co.,   Ltd.,  Sherbrooke,  Que. 
Toronto    Iron    Works,    Ltd.,    Toronto. 

PIPE  CUTTERS.   ROLLING 

Curtis    &   Curtis   Co.,    Bndgeport,    Conn. 
John   H.    Hall   &  Sons,   Ltd,,    BrantfonJ,   Ont. 
H.    W.    Petrie,    Ltd.,   Montreal. PLANER   JACKS 

.\nnstruug    Bros.    Tool    Co.,    Chicago. 
PLANjiRS,    STANDARD     AND     ROTARY 

John    Bertram   &    Sous   Co.,   Dundas. 
Canada     .\lachine17    Corp..     Gait,     Out. 
Can.     Fairbanks-i.Monse     Co.,     lUoutreal. 
Domiuiou    '.U^cliinery    C*J.,    Toronto. 
Foss    ic    Hill    -\lachy.    Co.,    .Uontieal. 
Gardner,    Robt,    &    Son,    Montreal. 
Garlock-'Walker    Machineiy    Co.,    Toronto,    Ont. 
Ganiu    .\lacaine    Co.,    .New    York. 
Hamilton    .Machine    Tool    Co.,    Hamilton,    Ohio. 
.Morton    .\11g.    Co.,    Muskegou   Heights,  Mich. 
Niles-Bement-I'onJ  Co.,   New   York. 
Oliver    ilachy.     Co.,     Giand    Rapids,    Mich, 
Petrie  of    .Montreal.    Lwl.,    H.    W.,  Montreal,   Que. 
H.    W.    Petrie,    Toronto. 

Whitcomb-Blaisdell    Mach.     Tool    Co.,     Worcester, Mass. 

PLANING    AND   SHAPING   MACHINERY 
Canada    .Machinery    Corp.,    Gait.    Ont. 
Can.     Faiibanks-.Morse     Co.,     Montreal. 
Ko.ss    &    Hill    MTchy.    Co..   Montreal. 
Gailock-\\  alker    .Machinery    Co.,    Toronto,    Ont- 
Garvin    Machine    Co.,    New    York. 
HamUton   '-Machine    Tool    Co.,    Hamilton,   Ohio. 
Niles-Bement-Pond  Co.,   New   York. 
Petrie   of   Montreal.   Ltd.,    H.    W.,   Montreal,   Que. 
H.     W.    Petrie,    Toronto. 
Riverside  Machinei-y   Depot.    Detroit,   Mich. 
.Steptoe,    Tlie    John.    Co.,    Cincinnati,    Ohio. 
A.    U.    Williams   Jlachv.   Co.,   Toronto. 

PL.4NING    MILL    EXHAUSTERS 

Can.    Blower   &    Foi-ge  Co.,    Kitchener,    Ont. 
Sheldons.    Ltd..    Gait,    Ont 
Niles-Bement-Ponl  Co.,   New   York. 

PLIERS 
Aikenhead     Hardware    Co..     Toronto,     Ont 
Canadian    Billings    &    Spencer,    Ltd.,    Welland. 

PLUG  MILLERS 

Bautield.    Edwin    J..    Toronto. 
PRESSES.  ARBOR 

Atlas    Press   Co..    Kalamazoo,    Mich. 
Hannrfln    Mfg.    Co..    Chicago.    111. 
Metalwoofl  .Mfg.    Co..    Detroit.    Mich. 

PRESSES.    BRO.\CHING.    FORGING    AND 
FLANGING 

Atlas   Press  Co.,    Kalamazoo,   Mich. 
E.    W.    Bliss    Co..    Brooklyn.    N.Y. 
Metalwooil    Mfg.    Co..    Detroit,   Mich. 
Toledo    .Machine    &    Tool    Co..    Toledo. 

PRESSES.  CAM.  TOGGLE.  EYELET 
Baird  Machine  Co..  Bridgeport.  Conn. 
Consolidate<l    Pi-ess    Co.,    Hastings,    Mich. 
Toledo    Machine    &    Tool    Co.,    Toledo,    O, 

PRESSES   FOR    SHELLS 
Atlas    Press   Co..    Kalamazoo,    Mich. 
Charles  F.    Elmes  Eng.   Works.  Chicago. 
Dominion   Machinery    Co..    Toronto 
Foss   &    Hill   ̂ lachy.   Co..  Montreal. 
Garlock-Walker   "Machinery    Co..    Toronto,    Ont. 
Metalwood  Mfg.  Co..  Detroit  Mich. 
William    R.    Perrin,    Ltd..    Toronto. 
Petrie   of   Montreal.    Ltd..    H.    W..    Montreal,   Que. 
H.     W      Petrie.    Toronto. 
Wp,":t    Tire    Setter  Co..    Rochester,    N.Y. 

PRESSES.    FILTFR 
William    R.    Perrin,    Ltd.,    Toronto. 

PRESSES.    DROP    AND    FORGING 
W.    H.    Unnfield    &    Son.   Toronto. 
E.    W.    Bliss   Co.,    Brooklyn.    N.Y. 
Brown.    Pogcs  'Co..    Ltd..    Hamilton.    Canada. 
Charles    F.    Elmes    Eng.    Works.    Chicago.    HI. 
Can.     Fairbanks-lMorsc     Co..     (Montreal. 
■Erie  Foundry  Co..  Erie.  Pa. 
Niles-Bement-Pond   Co..   New  York. 
William    R.    Perrin.    Ltd..    Toronto. 
Petrie   of  Montreal.    Ltd..   H.    W.,   Montreal,   Que. 
H.     W.     Petrie.    Toronto. 
Toledo    Machine    &    Tool    Co.,    Toledo. 

PRESSES.   HYDRAULIC 
John    Bertram    &    Sons   Co..    Dundas. 
Charles    F.     Elmes    Eng.    Works.    Chicago,    111. 
DomViion  Machy.  Co..  Toronto.  Ont. 
Metalwood  Mfg.   Co..  Detroit.  Mich. 
Niles-Bement-Pond  Co..   New  York. 
William    R.    Perrin.    Ltd..    Toronto. 
Petrie   of  Montreal.    Ltd..    H.    W..   Montreal.    Que. 
H.     W.     Petrie.    Toronto. 
Toledo    Machine    &    Tool    Co..    Toledo. 
West   Tire   Setter  Co..    Rochester.   N.Y. 
A.    R.    Williams   Machy.   Co.,   Toronto. 

PRESSES.  HYDRAULIC   DIE  STAMPING 
Standard  Machv.   &   Supplies,  Ltd..  Montreal.  Que. 

PRESSES.  PNEUMATIC 
Melilwnnd   Mfg.  Co..  Detroit,  Mich. 
To),  I.,    Mnchine    &    Tool    Co..    Toledo. 

PRESSES.  POWER 
Bainl    "Machine    Co..    Bridgeport.    Conn. 
E.    W.    Bliss   Co..    Brooklyn.    N.Y. 
Brown.    Boggs   Co..   Ltd..    Hamilton.    Canada. 
Canada    .Machinery   Corp.,    Gait,    Ont 
Can.    Fairbanks-Morse   Co..    (Montreal. 
Consolidateil    Press   Co..    Hastings.    ̂ licb. 
Charies   F.    Elmes   Eng.    Works.   Chicago.    III. 
Garlock-Walker    .Machinery    Co..    Toronto.    Ont. 
William    R.    Perrin.    Ltd..    Toronto. 
Petrie  of  Montreal.  Ltd.,   H.   W,,  Montreal,  Que. 
H.    W.    Petrie.    Toronto. 
Riverside    Machinery    Depot.    Detroit,    Mich. 
Toledo   Machine    S:    Tool    Co.,    Toledo. 
.K.   R     Williams  "Maeh,v.  Co.,  Toronto. 

PRESSES.    BALING 
William  R,    Perrin,    Ltd.,  Toronto, 
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Exact 

Temperature 
Measurement 

In  all  heat-treatment  operations, 

Thwing  Pyrometers  fill  every  require- 
ment. Accurate  to  a  high  degree,  they 

still  have  all  the  rugged  durability  to 
withstand  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 
227  Davenport  Rd.,  Toronto,  Ont. 
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lycos  Temperate 

'zSf 

The 

j^f^    Inevitable  Choice 
of  the  Discerning  Buyer 

To  meet  the  requirements  of  those  innumerable  pro- 
cesses requiring  exact  iiuficufing,  conirollinji  and  record* 

\ni  of  temperature,    we  have  developed  the  most 
practical  and  reliable  instruments  that  can  be  found. 

ienis- 
V 

Recording  Thermometers 
Indicating  Thermometers 
Automatic  Temperature 
and  Pressure  Regulators 
Mercury  Vacuum  and 
Absolute  Pressure 
Gauges 

Engraved  Stem  Ther- 
mometers 

Kydrometers 

Hygrometers 
Thermo-Electric  Py- 

rometers 
Radiation  Pyrometers 

Our  more  than  a  half  a  century  of  experience  as 
makers  of  high  grade  instruments  assures  you 
that   the    Tye^s   Products    are   as   different 
from  ordinary   instruments   as   unusual 
skill,  great  care  and  highest  standards 
of  manufacture  can  make  them. 

Your  inqiiinVs  regarding 
an^'    penaX  type  are 

solicited. 

<TIicH&MDi  vision 

^Jqyhr  lasirament 
Companies T^^chester.NY 

'I  '•r" 
.III.,",*; 

^.!
 I^H^fc^lSt^iifc, 

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  widest  hne  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, 

201   Ro.val  Banli  Buililing,  Toronto,   Ont. 
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PRESSES,    SPRING   FOOT 
Brown,   Boggs   iS:   Co.,    Hamilton,   Ont. 
Consolidated    Press   Co.,    Hastings,    Mich. 
Toledo    Machine    &    Tool    Co.,    Toledo. 

Buma,    W.    F,    ec   Jolm,   Co.,    BocktotA,    IB. 
VN  m,    H.    Perrin,    Ltd.,    Toroaltt. 

FK£SSES,    TRIM31INO 
Kile  Fotmdry  Co.,   Brie,   P*. 
Consolidated   Press  Co.,   Hastings,   Mioh. 
PKOfELLERS 
Kennedy   &    Sons,    Wm. ,   Owen   Sound,    Ont 

PtLLElS 
American   Puller   Co.,    Philadelphia. 
Haird  Machine  Co.,   Bridgeport,  Oobm. 
Bernard    Industrial    Co.,    Fortierville,    Que, 
Urown    &    tiharpe   Mfc.   Co.,    Prondenae,    &.L 
Can.   Bond  Hanger  &  Cplg.  Co.,   Alexandria,   Ont. 
Can.    Faiitants-Moree   Co.,    Montn&l. 
Lt'jHninion    Machy.    Co.,    Toronto,   Ont. 
The  Jenckea  Mach.   Co.,  Ltd.,  Sherbrojke.  Qu«. 
VVm.   Kenned;  &  Sons,  Ltd..  Owen  Souad.  Out, 
Petrie  of  Montreal.   Ltd..    H.    W.,   Montreal,   Que. 
H.    \V.    Petrie.    Toronto. 
PositiTe  Clutch   &    IMilley    Works,    Ltta..   Tmo^' 
Standard    Maohy.  &  Supplies,  Ltd.,  Montreal,    Que. 
The    Smart-Turner    .Mach.    Co.,    Hamuum. 
A.    R.    Williams    Machy.    Co.      TotHmto. 

PULLETS.  FRICTION  CLUTCH. 
American    Pulley    Co.,    Philadelphia.    Pa. 
Baird    Machine   Co..    Bridgeport,    Conn, 
Petrie  of  Montreal,   Ltd.,   H.    W.,   Montreal,   Qua 
H.    W.    Petrie,   Toronto. 
Positive    Clutch    ic    Pulley    Works.    Toronto. 

Bernard   Industrial   Co..   A.,   Fortierrille.   Que. 

I-ILLEV     M.AtHINEBT, 
UKILLING    AND    TAPPING 

Can.     Fairbanks-Moree    Co.,    Meotreal. 
Cincinnati    Pulley    .Mchy,    Co.,    Cinciimati,    Ohio. 
Uelln    Bros.    Co.    ol   Canada,    Gait,    Unt. 

PCMPS,     AIR 
The  Jenckea  Mach.   Co,,  Ltd.,  Sheibrooke,  Qua 
Smart-Turner    Mach.    Co..    HamiltoOL. 

Pl'.M_P.S.     CENTKIFLOAL 
Can.    Blower   &    Forge   Co.,    Kitchener.    OnL 
Can.     Ingei3oll-Rand    Co.,    Sherbroobe,    Qua. 
H.   W.   Petrie.   Toronto. 
Pratt  &  Whitney  Co.,  Dundaa,  Out. 
Sheldons,    Ltd.,    Qalt,    Ont. 
Smart-Turner    Machine    Co,,    TT^mntrtw     Ont. 

PUMPS,  FUEL  OIL 
Trahem   Pump   Co..    Rockford.    111. 

PUMPS.     HIGH     PRESSURE 
Blake  Pump  &   Condenser  Co.,    Fitchtmrg,   Maai. 
Charles    F.    Elmes    Eng.    Works.    Chicago. 
William   R.    Perrin.    Ltd.,   Toronta. 
Smart-Turner   Mach.    Co.,    HaznlltOB. 

PUMPS,    ALL    KINDS 
Blake  Pump  &   Condenser  Co..    Fitebburg,   Masa 
Can.    Blower   &    Forge   Co,,    Kitchener,    Oat. 
Chariea  F.  Elmes  Eng,   Works.  OUcago. 
William    R.    Perrin.    Ltd,,    T(«aito. 
H.    W.    Petrie,   Toronto. 
The   Smart-Turner  Mach.   0«.,    HftmfltOQ. 
A.    R.    Williams    Machy.    Co.,   Toronto. 

Pr>rPS.     HYDRAULIC 
Blake  Pump   &   Condenser  Co..    Fitchburg.    Man 
Charles    P.    Elmes    Ens.    Works.    Ohicaso,    111 
Metalwnod    Mfg.    Co.,   Detroit.  Mich. 
Smart-Turner     Mach.     Co..    Hamilton. 
Wm.    R.    Perrin.    Ltd.,    Toronto. 

PU'NrPS.    LFBKICAN'T    AN'D    Oil. 
Pen«>Tiie    Industrial   Fnmnre   Ho..    Detroit.    Mich 
Fulflo    Pump    Co.,    Cincinnati,    Ohio. 
R"Der.   r.    F..   Co..    HnrMale.    Vase. 
Trahem    Pump   Co..    Rockford.    111. 

ITMP     T.KATHKR* 
Can.    B.   K.   Morton.  Toronto,   Montreal. 
Oratnn    S:    Knieht    Mfg.    Co..   Worce<5ter.    Mass. 

PUMPS,   ROTARY,    POWER    DRIVEN 
Trahem  Pump  Co.,   Rockford,   111. 

PUNCHES     AND     DIBS 
W,    H.    Banfleld    &   Sons,    Tarsalc 
E.    W.    Bliss   C«.,   Brooklyn,   N.I. 
Brown.    Boggs  Co.,    Ltd.,    Hamilton,    Cioada 
Can.    Blower  &    Forge   Co.,    Kitchener.    tMU 
Can.    Fairbanks-Morss    Co.,    Montreal. 
Oardner,   Robt.,   &   Son,    Montreal. 
A.    B.   Jardine   &   Co.,    Hespeler.   Ont 
Mulliner-Enlund    Tool    Co..    Syracuse.    N.Y. 
Petrie  of   .VIontreal.   Ltd.,    H.    W.,   Montreal,  Que. 
H.    W.    Petrie.    Toronto. 
Pratt  &   Whitney  Co..    Dundas.   Ol*. 
Toledo  Machine  &  Tool  Co.,  Toledo,  O. 

PUNCUms,      POWER 
John  Bertram  &.  tioos  Co.,   Dundaa 
Bliss,    B,    W.,    Co.,    Brooklyn,    N.Y. 
Brown,    Boggs  Co.,    Ltd.,   Hamilton,    Canada 
Canada  Machinery  Corp..   Gait,   Ont, 
Consolidated    Press  Co.,   Hastings,    .Mich. 
Nlles-Bement-Pood  Co.,   New   Kork. 

PUNCHES.     /.-NEUMATIC 
Corbet  Fdry.  &  Mach.  Co..  Ltd.,  Owen  Sooat  Ont 

rUNCIII.NG     MACHINES,    HORIZONTt  . 
Bertrams.    Ltd..    Edinburgh,    Sootland. 
John    Bertram   &   Sons  Co. .    Ihindas. 
Canada    Machinery   Corp..    Gait.    Ont 
Bliss.    R,    W..    Co.    Brooklyn.    N  Y. 
Brown.    Boggs   Co..    Ltd..    Hamilton,    Canada. 
Viles-Bp^ent-Pon'l   Co      V*.w   V'>rk. 
W.   A.  Wtltney  Mfg.  Co.,  Rockford.  HI. 
PURIFTING    AND    SOFTENING 
APPARATUS 
Scaife  &   Sons  Co..    Wm.    R  .    I*itt.^bnrrt     Pa. 
PYROMETERS 
Bath   &  Co.,    Cyril   J..   Clereland,    Ohio. 
Belleme   Induatrial   Furnace   Co.,    Detroit,    Ulch. 
Can.    Hoskins,    Ltd..    Walkerrille.    Ont 
Oibb    Instrument    Co.,    Pittsburgh,    Pa. 
SboT^  Instrnment  A  -Mfg    Co.,  New  Tort  OHj, 
R.    E.    Streeter,    523    New    Birks    Bldg.,    Montreal. 

Que. faylor  Instrument   Cos.,    Roeheater.   N.T. 
Thwing  Instmment  Co.,   Philadelphia,   Pa. 

(lUARTERINO    MACHINKS 
JoDn  Bertram  a  aooj   Co,,  l>viiu1#l 
^LJ««-Bement-Pond   Co.,    New    York. 

ktAAL,lSU,   IRON    A-ND   BRASH 
l»EE    UUABDS) 
KAIL    UENDERS 
MUbs-Bement-Pond   Co.,   N«rw    York, 

RAILROAD    TOOLS 
Can.    Fairbanks-Morse  Co.,   Montreal. 
Cumming  Ac  Son,  J.   W.,  New  Olasgow,  ' 
Nile«-b«meat-Pond   Co..    Tsew    iork. 

RAILS,     STEEL 
Cumnnng  &  Son,  J.   W.,  New  Qlasgew,  Canada. 

RAILING,  BRASS 

Hungerford  Brass   &  Copper  Co.,   New   York,   N.i". RAIXMBTS 
l^eystooti    Allg.    Co.,    Butfalo,    N.Y. 

HA\t     HIDE    PINIONS    (SEE    UBARSJ 
RE.AMER    1-LUTING    MACHINES 
Garvm    Madiine    Co.,    New    York. 

RE.AMEBS,   ADJUSTABLE 
Can.   Fairbanks-Morse  Co.,  MontreaL 
Cleveland   Twist   Drill   Co.,  Cleveland. 

Morse  Twist   Drill    &    Machine   Co..    New    B*>dford 
Osbom   (Canada),   Ltd.,   Sam'l,   Montreal,   Que. 
Pratt   &    Whitney  Co.,    Dundaa.    Ont 
Standard    Machy.  &  Supplies,  Ltd.,  Montreal,    Que. 
H.    E.    Streeter,    523    New    Birks    Bldg.,    Montreal, 

Que. 

Whitman  &  Barnes  Mfg.  Co.,  St  Cathartnee,  Oni 
REA.HERS,    BRIDGE,    E.VPANDING 
AND    HIGH    SPEED 
Atkenhead   Hardware    Co,,    Toronto,    OnL 
Butterfleld  &   Co..    Rock    Island.   Que. 
Can.     Fairbanks-Morse    Oo.,     MontreaL 
Cleveland   Twist   Drill   Co..   Cleveland. 
Illinois   Tool    Works,    Chicago.    111. 
McKenna   Brothers,    Pittsburgh.    Pa. 

Osbom    (Canada.    Ltd..    Sam'l.    Montreal,   Que. B.   B.    T.    Pringle.    Ltd.,   Toronto,   Oat 

KE.l.MERS.    I'IrE.    CYLINDER AM)    LOCOMOTIVE 
-Morse  Twist  Drill  &  Machine  Co.,  New  Bedford. 
H.    W,    Petrie.   Toronto. 
Pratt  &   Whitoey  Co..  Dundas.  Ont 
Butterfleld    *    Co.,    Rock    Island,    Que. 
Can.    Fairbsnks-Morae  Co.,  Montreal. 
Cleveland   Tvrist   Drill  Co.,    Cleveland. 
Morse  Twi..f   Drill   ft  Machine  Co..   New   Bedford. 
Pratt  *   Whitney  Co..   Dunds.s     (3nt 

RFAMFRS.    STFFI,    TAPFR 
AND    SELF  FEEDING 

Butterfleld   &  Co..    Rock   Island.   Que. 
Can.    FaiThank»-Morae  O..    Montreal 
eiark    Equipment    Ce..    Buehanan.    Mleh- 
rHerelalKl   Twlit    Drill    Co..   Cleveland. 
Tllinnis    Tool    Works.    Chicago.    111. 
A.    B.   .Tsr^tne  ft  Co..  He^neler,   Ont 
MoT«<>  T<v1rf   Drill   ft   Machine  Co..  New  Bedforf. 
TT.   tT.   Po+H,.    Toronto. 
r"itt    «•    WM'nov    On       Dunds".    Ont 

RE.AMINO    MACHINES.   PNEUM.ATIC 

Cleveland  Pneumatic  Tool  Oo.  of  Canada.  Toronto. 
Oarlock-Walket    .Machinery    Co.,    Toronto,    Ont 

KKCOKDING    INSTRUMENTS 
Bristol   Co.,    Waterbury.   Conn. 
Taylor    Instrument    Cc,     Rochester,    N.Y. 

REGUL.ATORS,     PRESSURE, 
TE.MPERATUBE 

Can-    Fairbanks-Morse   Co.,    Montreal. 
Taylor   Instrument   Cos..   Rochester.    N.Y. 

RESPIRATORS 
Strong,    Kennard   &    Nutt  Co.,    Cleveland,    Ohio. 

RIVET    MACHINES 
Bi^ton    .Mach.    Tool    Co.,    Bridgeport,    Conn. 
Can.    Blower  ft   Forge  Co.,    Kitchener,   Ont 
Cook,    Asa    8..    Co.,    Hartford.   Conn. 
Qrant    Mfg.    &    Mach.    Co.,    Bridgeport,    Conn. 
Natlooal    Machinery   Co.,   TiSin,   O. 
H.   W,    Petrie.    Ltd..   Montreal. 

RIVETS,    TUBULAR,    BIFURCATED 
Himgerford  Brass  ft  Chopper  Co.,  U.  T..  New  York. 
Pannenter    ft    Bulloch    <3o.,    Oanano^ue. 
Steel   Co.   of   Canada.    Ltd..    Hamilton.    Ont 

RIVETS.    IRON.    COPPER    AND    BRASS 
Aikenhead    Hardware   Co..    Toronto.    Ont 
Hungerford  Brass  &  0>pper  Co.,  U,  T..  New  York. 
Parmenter  ft   Bulloch  Co.,   OananoQue. 
Steel   Co.   of  Canada.    Ltd..   Hamilton     Ont 

RIVETERS,    PNEUMATIC.    HYDRAULIC, 
HAMMER,   COMPRESSION 

Can-    PairhanfBP-.Morse   Co..    Montreal. 
Can.     Ingersoll-Rand    Co..     Sherhrooke.     Que 
rtleveland  Pneumatic  Tool  Co   of  Canada    Toronto 
Garlock-Walker   Machy.   Co..   Ltd..  Toronto.   Out, 
Independent    Pneumatic   Tool    Co.,    Chicago,    lU. 
NUes-Bcment-Pond  Co.,   New  Tort 
H.   W.    Petrte.  Toronto. 
R.   E.    T.    Pringle,    Ltd..   Toronto.   Ont 

RIVETING    MACHINES,   ELASTIC 
ROTARY   BLOW 
Grant   Mfg     ft   Machine  Co.,    Bridgeport.   Conn. 
Hleh-Speed    Hammer  Co..    Rochester,    N.Y. 

Hungerford   Brass  ft  Copper  Co..  1*.   T  .  New  York. ^     B.    Sbuster  Co..   New   Haven.    Conn. 
ROLLS,   BENDING   AND 
STRAIGHTENING 
John   Bertram   h   Sons  Cc,    Dundas. 
Brown,    Bonts   Co..    Ltd..    Hamilton     Canada 
Canada    Machinery   Corp..    O^lt,    Ont. 
VflM-Bement-Pond  Co..   New   York- 
Toledo    Martiine    ft    Tool    Co.,    Toledo 

ROLLS,    CRUSHING 
The  Jenckea   .Mach.   Co..   Ltd..   Sherbrooke.   Que. 

RUBBER    >nLL    MACHINERY 
Bertrams.    LtA,,    Edtobnrgh,    Scotland. RULES 

Brown  ft  Sharps  Mfg.   Co..   Providence. 
Jama  Cheeteraian   ft  Co.,   Ltd.,   ShefTield,    Bng. 
I,.   S-   Starrett  Co..   Athol.  Uaas 

SAFETY   APPLIANCES 

Strong,    Kennard   ft   Nutt  Co.,   Cleveland,    Ohio. 

SAFETY   APPLIANCE   GOGGLES 
T.    A,    Wilson,    Keadiuj,    Pa. 

BAND    BLASl'a Ctirtia   pneumauo   Maoimery   Co..   au    Louia.    Mo. 
The  Jenckes  Mach.  Co..  Ltd.,  suerbrooku,  ijut. RANDINO   AL^CHINEO 
Canada  Ma«hln«fT  Corp.,  Gait  OnU 

OUver    Machy.    Co.,    Grand    Baplds,    Mien. 
SAW    MILL    MACHINERY 

Clan.    Fairbanka-AlonM    Co.,    Montj-eaL Canada  .Machinery   Corp.,    Gait,    unt 
Nonunion   Machy.    Co.,   Toronto,   t>nt 
Gardner,    Uobt.    ft    tion.    Montreal. 
Curtis    Pneumatic   Macuy.    Co.,    St    Louis,    Mo. 
11.    W.    Petne,    Ltd.,    Aloutreal. 
K.    W,  Petrie,  Toronto. 
A.    H.    Williams    Machv.    Co.,   Toronto. 

SAWS,    CIRCULAR    METAL 
Espen-Lucas    Mach,    Works,    Philadelphia,    Pa. 
Hunter  Saw  ft  Machiuo  Co.,   PittaDurg,   Pa. 
Napier   Saw    Works,    Spiingfleld,    Mass. 
Tabor   Mlg.   Co.,   PhUadelphia,    Pa. 

SAWS,    HACK    (SEE    HACK    SAWS) 
SAWS.     INSERTED     TOOTH 
Hunter   Saw   ft    Mach.    Co.,    Pittsburgh.    Pa- 
Napier    Saw    Works.    SpringHeld,    Mass. 
Tabor  Wfg.   Co.,   PhUadelpKla,   Pa. 

SAW   MACHINES 

Napier    Saw    Works,    Springfield.    Mass. 
SAWS,  BAND  AND  COPING 

Napier   Saw    Works,    Springfield,    Mass, 
SCLEROSCOPBS 

Shore   Inatrument  ft   Ufg.   Co,.   New   York  Oity 

H.    E.    Streeter,    523    -N'ew    Birks    Bldg.,    Montreal, 

Que. 

SCREW  MACHINE  PARTS 
Johnson   Mach.   Co.,   Carlyle,    Manchester,   Conn. 

SCREW   MACHINE    PRODUCTS 
Oalt    Machine   Screw  Co..    Gait,    Ont 
Eastern   Mach.   Screw  Corp.,   New  Haven,   Conn. 

SCREW  MACHINES.   HAND.   AITO.MA'lli 
Adams,   O.    R.,   159  St   Paul  St.   Rochester,   N.T. 
Brown  ft  eharpe  M/g.   Co..    Providence,   a.1, 
Oan.  Faiit>anks-(Morse  Oo..   Montreal. 
Foster    Machine    Co.,    Elkhart,    Ind. 
Garlock-Walker   Machy.    Co.,    Ltd.,   Toronto.   Ont 
Garrin   Machine   Co.,    New    York 
A.    B     Jardine    *    Co..    Hespeler. 
^»w   Britain    Machine  Co.,   New   Britain.  Conn 
Petrie   of    .Montreal.    Ltd.,    H.    W.,    Montreal,   Que 
H.     W.     Petrie.     Toronto. 
Prat*   ft    Whitney  Co..    Dundaa.    Ont 
Rivett    Lathe    ft    Grinder  Co.,    Brighton,    Haa. 
Warrer   A   Slwusev  Co..   develan^     o 
A-    R.    William*    Machy.    Co..    Toronto. 

SCREW  MACHINES.   AUTOMATIC, 
MULTIPLE  SPINDLE 

New    Britain    .Machine   Co..    New    Britain.    0)nn- 
Itiverside    Machinery    Deuot.    Detroit,    Mich. S(  REMS 

Can.    B.    K.   Morton.  Toronto,   Montreal. 
Gait    Machine    Screw    Cn..    Oalt.    Ont 
Narional-.\cme   Co..   Cleveland.   Ohio. 
■Iteel   Co.   of  Canada.    Ltd.,   Hamilton,    Ont 

SCREW    PLATES 
Butterfleld   ft   Co.,    Rock   Island,   Que. 
A.    B.    Jardine   ft   Co.,    Hespeler, 
Morse  Twist  Drill  ft  Machine  Co.,   New   Bedford. 
Wells    Bros.    Co.    ot    Onada,    Gait,    Ont 

SCREW   SLOTTERS 
Cook,    Asa   S..   Co.,    Hartford.  Conn. 
GaiTin   Machine  Co.,   New  York. 
Pratt   &   Whitney  Co..    Dundas,    Ont 

SECOND-HAND   MACHINERY 
Bath    ft    Co.,    Cyril    J..    Clereland,    Ohio. 
Davis    Machine   Tool   Co..    W.    F.,   New  York. 
Dominion   ilachinery  Co.,    Toronto. 
Foss  &   Hill   Maohy.    Co..    -Montreal. 
Hill.    Clarke  ft  Co..    Chicago.    111. 
JlcC.ihe.   J.    J.,   New   York,   N.Y. 
New    York    Machinery    Exchange,    New    York. 
H.    w.    Petrie.   Toronto. 

Riverside  Machy.    Depot.   Detroit,   Mich. 
Strelinger  Co..    Chas.    A..    Detroit,    Mich. 
Stockei-Kimu-lv-Wachs.    Chicago,    111. 

SET    SCREWS,    SAFETY 
Aikenhead   Hardware  Co..  Toronto.   Ont. 
Allen   Mfg.   Co..    Hartford.   Conn. 

SHANKS.    STRAIGHT   AND   TAPER 
Jacotw  Mfg.    Co..    Hartford.  Conn. 

SHAPERS John  Bertram  &  Sons  Co.,  Dundas. 
Can.    Fairbanks-Morse   Co..    MontreaL 
Canada   »\fachinery  Corp..    Gait.   Ont 
Foss  ft   Hilt   Machy-   CJo..   Montreal. 
Gardner.   Roht..  ft  Son.  Montreal. 
Hendey    Machine   Co..    Torrington.    Conn. 
Hamilton    Mach.    Tool    Co..    Hamilton,    Ohio. 
Petrie   of    Montreal.    Ltd.,    H.    W..    Montreal.   Que 
H.    W,    Petrie.    Toronto- 
Rhodes    Mfg.    Co..    Hartford.    Conn. 
Steptoe    Co.,    John.    Cincinnati.    Ohio. 

SH.AFTING 

Can.  Bond  Hanger  ft  Coupling  Co..  Alexandria.  Ont 
Can.    Fairbanks-.Morsu    Co..    M«fltrefii. 
Can.    Drawn   Steel    Co.,   Hamilton,   Ont 
Garlock-Walker   Machy.   Co.,   Ltd..  Toronto.   Ont 
The  Jenckes  Mach.  Co.,  Ltd.,  Sherbrooke.  Que 
Niles-Bement-Pond    tJo  ,    New    Yirk. 
H.    W.    Petrie,    Toronto 
Pratt    ft    Whitney    O..    Dundas.    Ont. 
Strelinger   Co.,    Chas.    A..    Detroit.    Mich. 
A.    B.   Wllltamg    Machy,   Ca.   Toronto. 

SHARPENING    STONES 
Oarborundum  Co.,    Niagara   Falls.   N.Y. 
Norton   Co.,    Worcester.  Mass. 

SH.AVINGS,    SEP.-VR.ATORS 
Can.    Blower  &   Forge   Co.,    Kitchener,   Ont- 
Sheldons.   Ltd.,   Oalt.   Ont 

SHE.'VRING    M.ACHINES,    ANGLE    IRON. 
BAR    AND    GATE 
John   Bertram  ft  Sons  Co.,   Dundas. 
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Are  Your 
Furnaces  O.K.? 

Gilbert  &  Barker 
Gas  and  Oil  Furnaces 

FOR 

Heat  Treating,  Forging  and  Annealing  Steel  for  the 
Manufacture   of  Ammunition,   are   sold   every\vhere. 
The  preference  for  our  furnaces  has  been  built  upon 
our  reputation  to  satisfactorily  solve  all  kinds  of  heat- 
treating  problems.     Our  experience  of  52  years  is  cer- 

tainly worth  something  to  you. 

;WE  HAVE  A  GOOD  STOCK: 

of  many  types  for  prompt  deliveries  and  you  should 
write  at  once  for  our  stock  list  24. 

Tell  us  the  class  of  work  you  are  doing  and  our  engineers 
will  suggest  the  G.&B.  Furnace  best  suited  for  you.    We 
have  a  furnace  for  every  need. 

Canadian  Agents: 

WILLIAMS  &  WILSON,  LIMITED 
MONTREAL.    QUE. 

JAMES  DeVON,  227   Davenport  Rd. 
TORONTO.  ONT. 

Gilbert  &  Barker  Mfg.  Company 
WEST   SPRINGFIELD,   MASS. 

High  Speed  Steel 
Treated   at   1750 
by    pack    hardening    in     HeTzy 

a  scientifically  compounded  and  thor- 
oughly tested  preparation.  Yes.  and 

further,  you  will  find  that  you 

1.  keep  down  H  S  steel  scrap  pile, 
2.  turn   out   tools   with   30    per   cent,   more 

production. 
3.  eliminate  distortion,  breaking  and  pitting. 

Prove  this  at  our  risk. 
Send  for  100  lb.  container  and  try  it  for  30 

days.  If  it  doesn't  do  what  we  say,  return 
the  balance  and  you  owe  us  nothing. 

If  still  in  doubt  write  for  our  circular  and 

partial  list  of  200  representative  concerns 

using  HeTzy  on  all  H,  S  treatment. 

Gibb  Instrument  Co. 
5716  Euclid  Ave.,  CLEVELAND,  OHIO. 

PLATE    AND    ANGLE    HEATING    FURNACES 

OF  THE  TATE-JONES  MAKE  EXCEL 
A  poor  or  antiquated  furnace  in  your  shop  is  a  mistake  tliat  need?  rectifv- 
iug-  It  wastes  time  and  turns  out  unsatisfactory  work..  To  be  certain  of 

HIGH-GRADE  AXD  RAPID  PRODUCTION  you  can't  do  better  :han 
iustal   a   Plate  and   Angle   Heating   Furnace   of   the   Tate-Jones  make. 

They  excel  for  heating  plates  for  flanging  or  'annealing,  for  angles,  for 
bending    or   forming,    and    for   rods   for   continuous   bolt    or   riret   machines. 

We  also  build  furnaces  for  forging,  nosing,  banding,  baking  lyddite,  and 
continuous  furnaces  for  heat-treating  rou^  finished  shells,  annealing  cases 
and   furnaces    for  all   classes   of   forging   a%i   heat-treatini;   work. 

Write    for   Bulletin    ^'o.    153-C. 

TATE-JONES  &  COMPANY,  Inc. 
Pittsburgh,  Pa. Furnace  Engineers 

//  any  advertisement  iidereM>i  you,  tear  it  ovi  note  and  place  with  letters  to  be  answered. 
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Bertrams,    Ltd.,    Edinburgh,    Scotland. 
Canada  Machinery  Corp.,   Gait,   Ont. 
A.    H.   Jardine  &  Co.,   Hespek-r. 

_  Uont«omer7,    Smith    &    Co.,     Keynsham.    Somer 
set,    En<. 

NUes-Bement-Pond  Co..    New   York. 
Toledo  ..Machine   &   Tool   Co.,   Toledo. 

SHJSAIIS,   i-0\Vl::K 
John   bertiam  ^   Sons  Co.,   Dunda&. 
Bliss,   E.    VV..  Co.,   lirooklyu,  .N.i. 
Brown,    Boegs  Co,,    Ltd..    Hiunillon,    Canaoju 
Can.    Blower  &   Furge   Co.,    liltchener,   uiiu 
Canada    Machmerj'    Corp.,    Gait,    Ont 
National  Machy.   Co.,  Tiffin,  Ohio. 

^   Niles-Bement-fond    Co.,    .New    Sorb. 
H.    \V.    Fetrie,    Ltd.,    Montreal. 
H.    W.    Fetrie.   Toionto. 
Toledo   Machine   Sl   Tool   Co.,    Toledo, 

SHEARS,    I'NEUM,4TIC 
Toledo  Machine  &    Tool   Co..   Toledo,    Ohio. 

SHEARS.    SQU.iVRING 
Brown,   Boggs  &  Co.,   Hamilton,  Canada. 

SHEET    METAL    WORKING    TOOLS 
Baird   Machine   Co.,    Bridgeport,   Oonn. 
Bliaa.   E.    \V.,   Co,,    Brooklyn,   N.I. 
Brown.    Boggs   &    Co..    Hamilton,  Can, 
Peck,  Stow  &  Wlloci.  Clereland,  O. 
ateel  Bending  Bmke  Works.   Ltd..  CbathaM,   Onl 

SHEET    .MET.-VL    ST.4.MPINGS 
Dominion  Forge  &  Stpg.  Co.,  WalRemlle,  ont. 

SHELL    BANDING    M.4CHINES. 
HYDRAILIC 

Chapman  Double  Ball-Bearing  Co..  Toronto,   On' 
Oarlock-Walker  Machy.    Co.,   Ltd.,   Toronto,   OnL 
The  Jenckes  Mach.  Co..  Ltd.,  Sherbroobe,  Que. 
Metalwood   Mfg.   Co.,   Detroit,  Mich. 
Perrin.   Ltd.,   W.    R.,  Toronto.  Ont. 
West   Tire   Setter  Co.,    Uochester.    N.Y. 

SHELL    PAINTING   MACHINE 
Can.    Blower  &   Foige   Co..    Kitchener.    Ont. 
Sheldons.    Ltd.,    Gait,    Ont. 

SHELL    RIVETERS 
Grant  Mfg.   &  Machine  Co,,   Bridgeport.  Conn. 
High   Speed   Hammer  C:;. ,   Rochester.    N.Y. 
SHELL   WASHER 

Can.    Economic    Lubricant    Co..    Montreal.    Que. 
SHRAPNEL    SHELL    MARKER 
Brown-Boggs  Co..    llamiUon.    Ont 
NoWe   &   Westbro"k    Mfg.    Co..   Hartford.   Conn 

SIDE    TOOLS 
Armstrong   Bros.   Tool   Co..  Chicaeo- 
Baiter  &   Co.    Ltd.,   J.    R.,    Montreal,    Que. 
Can.    B.   K.   Morton.  Toronto,  .Montreal. 

SIGNS,  ENAMEL 

Strong,    Kennard    &    N'utt   Co..    Cleveland,    Ohio. SILVER    SOLDER 
Hungerforri   Bra.^s  &  Copper  Co..  U.  T.,  New  Yor» 
Geo.   H.    Lew   Ar   Co.     Hiimilton.  Ont. 

SKATE    SHARPENERS 
Can.    Bond    Hanger  &CpIg.    Co..  Alesandria.  Ont. 

SLEDGES 
Aikenhead   Hardware  Co.,   Toronto,   Ont. 
Whitman  &  Barnes  Mfg.  Co..  St.  Catb&rinea.  Ont 

BLOTTERS 
Garrin  Machine  Co..  New  York. 
National-Acme  Co.,   Cleveland,  Ohio. 
Niles-Bement-Pond  Co..   New   York. 

'  £hodes   Mfg.   Co..    Hartfoid,    Conn, SMOKESTACKS. 

The  Jenckes  Mach.  Co.,  Ltd.,  Sherbrooke,  Qu( 
MacKinnon,    Hohnes   Co..    Sherbrooke.    Que. 

SOCKETS 
Brown  &   Sharpe  Mfg.  Co.,    Providence. 
Cleveland   Twist    Drill    Co..    CTeveland. 
Keystone  Mfg.   Co,.    Buffalo.    N.Y. 
Modem   Tool   Co.,   Erie.   Pa. 
Mor^e  Twist   Drill   &    Machine  Co..    New    Bedl. 
J.    H.    Williams   &    Co..    Brooklyn.    N."" 

SOLDERING   IRONS 
Aikenhead   Hardware  Co..  Toront  .   Ot-l 
Prest-0-Lite   Co..   Inc.,   Toronto.   Ont. 
Brown.    Rojnrs  *  Co..   HamiUr..,.    '^an. 

SOLDERS 
Aikenhead   Hardware   Co..   Toronto.   Ont. 
Himcerford   Brass  &  Copper  Co..  IT.   T..  New  Yort 
Tallman  Brass  *   Metal  Co..  Hamilton. 

SPECIAL    MACHINERY 
Baird    Machme   Co.,    Bridgeport,    Conn. 
Banfleld,   Edwin  J..  Toronto. 
Banfleld.    W.    H..   &   Sons,   Toronto. 
Bertram,  John,   &  sons  Co.,    Dundas. 
Bliss,   E.  W.  Co..  Brooklyn.  .N.Y. 
Brown,    B,j|{gs  &   Co..   Hamilton.   Can. 
Can.    Fairbanka-.Morse  Co..    .Montreal. 
Charles  F.    Elmes  Eng.  Works.  Chicago. 
Qarlock-Walker  .Machj.   Co.,   Ltd.,  Toronto.   Ont. 
Garvin   -Machine  Co..   New   York. 
Gooley  &    Ediimd,    Inc..   Coiirtland.   N.Y. 
Grant  Mfg.   &    Machy.   Co..   Bridgeport.   Conn 
.Inhn   TI,   Hall  *   .Sons.   B'aniforH 
Gray  Mfg.   &  Mach.    Co,   Toronto,   Ont, 
Himoff    Machine  Co..   New   York,   .\.> 
Hyde    Engineering    Works,    Montreal,    Que, 
Jardine.   A,   B..  *  Co..   Hrspeler. 
The  Jenckes   Mach.   Co..   Ltd..  Sherbrooke    (J'le, 
JlcCIean  &  Son.  P.  W..  Niagara  Palls,  Ont. 
National-Acme   Co..   Cleveland,   Ohio. 
D,    McKenzie   Machinery  Co..   Giielph.   On* 
Miilliner   &    Enlund    Tool    Co.,    Syracuse,    N.Y. 
Prest-O-Lite    Co.,    Inc.,    Toronto,    Ont, 
Rhodes    Mfg,    Co..    Hartford.    Conn. 
Riverside    Machinery    Depot.    Detroit.    Mich. 
Hmart-Tiimer    Machine    Co..    Hamilton.    OnU 
T.    C.    M.    Mfg.    Co..    Harrison.    N.J. 
Victoria   Foundry   Co..   Ottawa.    Ont. 
•Villiam    R.    T'errin.    r,td..    Toronto 
Winnipeg    Gear   &    Engr.    Co..    Winnipeg.    Msn. 

SPRINGS,    MACHINERY 
Hames.    Wallace,    Co.,    Bristol.    Conn. 
Can.   Steel   Foundries,   Ltd..    Montreal.    Que. 
Cleveland    Wire   Spring   Co..   Cleveland, 
Jas.   Steele.   Ltd..    Guelph.   Ont. 

SPRING    COILING    AND    WINDING 
MACHINERY 

bajid   Macnme  Co..   Bridgeport,  Conn. 
Garvtn  .Machine  Co..  New   Ifork. 
Sleeper  &    Hartley.    Inc..    Worcester,   Mass, 

al'Kl>G    MAKING    MACUINEUI 
(ALTO.MATIC) 

Baird   Machine  Co,,    Bridgeport,  Conn 
Sleeper  &   Hartley,    Inc.,    Worcester,    Mass. 

SP1K.4L    CONVEYORS 
Can.  Matthews  Grsvitj  Carriei  Co..  Toronto,  Om 

SPROCKETS,    CHAIN 
Grant   Gear    Works,    Boston,    Mass. 
.Morse  Chain  Co,,  Ithaca,  N.Y. 
Philadelphia  Gear  Works.  Philadelphia,  Pa. 

SOLDER 
Jobbom.   Geo,   A,,  Hamilton,   Ont. 

SPROCKET    WHEELS.    CAST 
Perrm.    Wm.    R.,    Toronto. 

STAIRS,  IRON 
Canada  Wire  &  Iron  Goods  Co.,   Hamilton,   Ont 

ST.\.MPING8 

Dillon  -Mfg.    Co..   Oshawa.   OnL 
Dom.  Forge  &  Stpg.  Co..   Walkerville.  Ont 
Homer   &    Wilson,    Hamilton,    Ont. 

STA.MPING    .MACHINERY 
Brown,   Boggs  &  Ca,   Hamilton,  Can. 
Canada    Machinery   Corp..    Gait,   Ont, 
Noble  &   Westbrook  Mfg.   Co.,  Hartford,  Conn. 

STAMPS   S.TEEL  ALPHABET,  FIGDRfcs 
.Matthews.    Jas.    H.   &   Co..    Pittsburgh.    Pa. 
Noble  &   Westbrook   Mfg.   Co.,  Hartford,  Conn. 
Pritchard-Andrews   Co..    Ottawa,    Can. 

STAPLE  MACHINES 
Sleeper  &  Hartley.   Inc..  Worcester,  Mass. 

STE.4M    SEPARATORS    AND    TRAPS 
Can.    Fairbanks-.Moi«e  Co  ,    Montreal 
Can.    Morehead   Mfg.   Co.,   Woodstock,   Ont. 
H.    W,    Petrie,   Toronto. 
Sheldons.    Ltd..    Gait.   Ont. 
The  Smart-Turner  Machine  Co.,  Hamilton. 

STEEL  ALLOY  (SEE  ALLOY  STEEL) 
^it.t.1.    Ub;NUINU    BRAKES 

Steel   Heu.iing  Brake   Wotks.   Ltd..   Chatham.  Out. 
STEEL   rOK   A.\ES,    PLOWS,    SAWS, 
DRILLS,    ETC. 

Colouia]    S.eel   Co..   PitUburgh,    Pa. 

sl't.t.tL.,     lARBO.N,     i  tlvttO-l  LNGsl  t.^ 
Can.  B.   K,  Morton,  Toronto,  Montreal. 
Colonial    a.eel    Co.,    Pittsburgh,    Pa. 
Comstedt,    Josef    F.    A..    120    Broadway.    N.Y. 
Latrobe  Klectnc  Steel  Co.,  Latrobe,  Pa. 
.Michigan   Steel    Exchange.    Inc..    Detroit.    Micb. 

Oabom    (Canada),    Ltd.,    Sam'l,   Montreal,   Que. 
Vanadium- Alloys   Steel  Co.,    Pittsuurgh.    Pm. 
Vulcan  Crucible  Steel   Co..    Ali^uippa,    Pa. 
Zenith    Coal   &    Steel    Producta.    Montreal,    Qu« 

STEEL.    COLD    ROLLED 
Can.    Drawn   Steel  Co..   Hamilton.   OnL 
Union  Drawn   Steel  Co.,   Hamilton,   Ont. 

STEEL    DRT.MS 
Smart-Turner  Machine  Co..  Hamilton.  Ont. 

STEEL    PRESSURE    BLOWERS 
Can.   Blower  &  Forge  Co.,  Kitchener.   OnL 
Can.    Fairbanks-Morse  Co.,   Montreal. 
Sheldons.   Ltd.,   Gait,   OnL 

STEEL,    HIGH    SPEED 
ArrrLstronc   Whitworth  of  Canada.    Ltd..   Montreal 
Can.    Fairbanks-Morse   Co..    Montreal 
Can.   B.   K.   Morton.  Toronto.  Montreal. 
rnlnnia'    S'<-<'1    Co  .    Pittsburgh.    Pa, 
Comntedt,    Josef    F.    A..    120    Broadway.    N.Y. 
VT      »     nnir»    Co..    Ltd..   Montreal. 
Fairley    Davidson    Steel    Co..    New    York.    N.Y. 
'...bnrte,     Hros.    Co..    Roston.    Mass. 

Latrobe  Electric  Steel  Co..  Latrobe.  Pa 
AtTT.:hflll.    Oeo.    A..    70   Lombard.    Toronta 
MTchican    Steel    Exchange.    Inc..    Detroit.    Mich. 

O^boro    (Canada).   Ltd..    Sam'l.   Montreal.   Que. rr     T\'     ppfHe     T"rnnto. 

•^tnndsTrl    Allovs   Company.    Plttdhnrgh.   Pa. 
t-,.,.^iMir,    A"nv>   «teel  Co..    Pittsburg,    P« 

Viilenti    CnioiMp   Steel   Co..    Aliquipna.    Pa.;   reo'-p- 
nented    in    Canada    by    Norton.    Callartl    &    f'^. \Tnntrea1      O'lp. 

7oni*>>     r-oot     R-     cttpel     Prodtirt"-     Montrpsl.     O"- 

STEELS,     HIGH     STRENGTH,     HOT-WORK- 
ING,  DIE,   MAGNET 

Fairley    Darid'ion    Steel    Co..    New   York.    N.Y. s-^KFI,    IW^PirM 

rom-^tedt.    Josef   F.    A..    13)    Broadway.    N.Y. 
nniry.    IT.    A..    Co..    .Montreal.    Que. 
Michienn    Steel    FTchnnce.    Inc..    Detroit.    Mich. 
Standard   Alloys  Co.,   Pittsburgh,   Pa- 
Vanadium    Alloys   Steel    Co..    Pittsbirrgh.    Pa 
Vulcan    rnirihle    Steel    Co..    Aliquippa- 

STELI.ITE.    HIGH-SPEED    TOOL    MET.\  I 
Can.    B.    K.    Morton    Co..    Montreal.    Que. 
Deloro    Smelting   &    Refining    Co..    Toronto.    Ont 

STOCK    RACKS    FOR    BARS, 
PlI'ING.    ETC. 

New   Britain   .Machine  Co.,   New   B.ltain    o.*.^ 
STOCKS    tOR    DIES 
Wells    Bros.    Co     of    Canada.    Gait.    OnL 

STOCKS.    PIPE 
Btitterfipid    &    Co..    Rock    Island.    Que. 

■iTOt>L>..    STEEL.    SHOP 

Dennis  Wire  &   Iron   Works,    London.  Canada. 
New   Britain    .Mach.   Co.,    New    Britain,   Conn. 

STK.AIGII  IK.MNG    .MACHINERY 
Baird    .Machine    Cx>..    Bridgeport.    Conn. 
Bertrams.    Ltd..    Edinburgh,    Scotland 

SWITCIIKS.    KAILWAY 
Can.    Steel    PoMrdrics.    Ltd..    Montreal. 

TACK     (DOUBLE    POINT)     MACHINES 
Sleeper  &   Hartley.    Inc..   Worcester.    Mass. 

TANKS.   G.VSOLINE   AND    OIL 
Dominion  Forge  &  Stpg.  Co.,  Walkerville,  OnL 
The  Jenckes   Mach.    Co..   Ltd..  Shprbronke    yuf 
.MacKinnon,    Holmes   &   Co.,    Sherbrooke,    Que, 

rANES,   STEEL,   WATER   PRESSURE 
Can.    Welding    Works,    Montreal,    Que, 
Jenckes   Mach.    Co.,    Sherbrooke.    Que. 
.viacbLmnon,    Holmes  Co..    Sherbrooke 
Toronlo  Iron  Works.  Ltd.,   Toronto. 

lANK    WAGONS 

JencKes    Mach,   Co.,    Shr-brcose,    Que. 
AiacKmnon.    Holmes    \kk..    SherbrooSb. 
Toronto   IreQ    'Vo.as,    Ltd.,   Tjrmto. 

TAPES,  MEASURING 

James   C^esterman   &    Co.,    Ltd.,    Sheffield,    Eng. 

TAPPING    MACHINES     (PNEU.ViArlC) 
Cleveland  Pneumatic  Tool  Co.  ot  Canada.  Toruuto. 
QreenHeld   Tap  &   Die   Corp.,   Ureeuheld,   Mass. 
lAPPlNG    .MACHINES    AND 
lil'ACU.\LENTS 

Jouu    Bertiam   &    Sons  Co.,    Dundas. 
Canada    Machmery    Corp.,    GaJt,    Ouu 
ciarvm    .Machine   Co,,    Wew    York, 
The   Ueomelric    Tool    Co.,    New    Haveu. 
J.   H.   Hall  &   Sons,    Brantford,    Urn. 
A.  B.  Jaidine  &  Co.,  Kespeler. 
Landis  Machine  Co,,    Waynesboro,   Pa. 
Manufacturers    Equipment   Co.,    Chicago,    UL 
Modem  Tool  Co.,   Erie,    Pa. 
Murchey  Machine  &  Tool  Co..   DetroiL 
.Niles-Bement-iPond  Co..  New  York. 
Petrie  of    .Montreal.   Ltd.,    H.    W..    Montreal.   Que. 
H.   W.    Petrie,  Toronto. 
KickertShafer   Co.,    Erie,    Pa. 
U  S.  Stanett  Co.,  Athol.   Mass. 
Whitney    Mfg.   Co.,   Hartford.   Conn. 

TAPS,   ADJUSTABLE 
Baiter  Co,,    Ltd.,   J.    R.,    Montreal,   Que. 
Ueometrlc   Tool   Co.,    New    Haven. 
Manufacturers  Equipmeot  Co.,  Ciiicago,   Hi, 
ilurchey  iMachine  &  Tool  Co.,  Detroau 
National-Acme  Co.,   Cleveland,   Ohio. 
Osbom   (Canada,  Ltd.,  Sam'l,   Montreal,  Que. 
l.iPS,  COLLAPSIBLE 
v.ieometric   Tool   Co.,   New   Haven,  Conn 
.vianulacturera    Equipment    Co.,    Chicago.    UL 
.Uodem    Tool    Co.,    Ene,    Pa. 
.^lurchey  Machine  &  Tool  Co.,   Detroit.   Mich. 

Osbom    (Canada,    Ltd,,    Sam'l,   .Montreal,   Que. 
I  ictor  Tool  Co.,   Waynesboro,   Pa 

I'APs.   DIES  AND    VVKENCUBS 
Butterfield   it    Co..    Rock    Island.   Que. 
Can.    Fairbanks- .Morse    Co.,    Montreal 
Cleveland  Twist   Drill  Co.,    Cleveland. 
Foss  &   Hill   Machy.   Co..   Montreal. 
Geometric  Tool  Co..   New  Haven,  Conn. 
A.    B.   Jardine  &  Co.,   Heepder, 
Morse  Twist   Drill   &   Machine  Co..   New    Bedford. 
Murchey  Machine  &  Tool  Co.,  DetroiL 

Osbom   (Canada,  Ltd.,  Sam'l,  Montreal.  Que. 
Petrie  of   .Xlontreal,    Ltd..    H.    W.,    .Montreal.   Que. 
H.    W.    Petrie,    Toronto. 
Pratt  &  Whitney  Co..   Dundas.   OnL 
L.  a.   Starrett  Co..    Athol.    Mass. 
Wells    Bros.    Ce.    of    Canada.    Gait,    OnL 

VESTING    INSTRUMENTS 
'ItTALLURGICAL 

Shore  instmment  &  Mfg.  Co..  New  York  (Jltr. 
THERMOMETERS,   ALL    KINDS 

Taylor    Instrument   Co.,    Rochester,    N.Y. 
Bellevne   Industrial    Furnace   Co..    Detroit,    Mich- 

ItSTlNG    LABORATORIES 
Can.    Inspection   &  Testing   Lab..   Montreal,   Que. 
Toronto  Testing    Laboratory.   Toronto. 

THREAD-CUTTING    MACHINES 
Can.    Fairbanks-.Morae   Oo..    Montreal. 
Curtis    &    Curtis    Co.,    Bridgeport.    Corm. 
Garlock-Walker    Machinery    Co,,    Toronto,    OnL 
lieometric  Tool  Co.,   New  Haven,  Conn. 
T.andis    Machine  Co..    Waynesboro.    Pa 
National-.\cme   Co..  Cleveland.   Ohio. 
National   Machv.  Co..  Tiffin.  Ohio. 
H.    W.    Petrie.    Ltd..   Toronto.   Ont. 
Pratt    &   Whitney   Co..    Dundas.    Ont. 
Wells  Bros.   Co.    of  Canada.  Gait.   OnL 

THREADING  TOOLS 
Rivett  Lathe  A-   Grinder  Co..   Brichton.  Mass. 

THREAD   MILLING  MACHINES 
Gray    Mfg.    &    Mach.    Co..   Toronto,    OnL 
Taft^Peiice   Co.,   New   York,   N.Y. 
T.    C.    M.    Mfg.    Co..    Harrison.    N.J. 

TINSMITHS'  TOOLS 
Brown.   Bocgs  &  Co..   Hamilton.  Can. 
Steel   Bendinff   Bvairp   Works.    I.t-l,.    Chatham.   Ont. 
Peck.  Stow  &  Wilcox,  Cleveland,  Ohio, 

TIRE    SETTING    MACHINES.    HYDRAULIC 
William    R.    Perrin.    Ltd..   Toronto. 
West  Tire  Setter  Co..   Rochester.   N.Y. 

TOOL    CASES 
Union    Tool    Chest    Works,    Rochester,    N.Y. 

TOOL   HOLDERS 
Aikenhead    Hardware  Co..   Toronto.    OnL 
.Armstrong    Bros.    Tool   Co.,   Chicago. 
Cleveland   Twist  Drill   Co..   Cleveland. 
Can     B.    K.    Morton.   Toronto.    Montreal. 
Deloro   Smelting  &   Refining  Co..  Toronto.   OnL 
Modem   Tool   Co..   Erie.    Pa. 
Pratt   &   Whitney  Co..    Dundas.   OnL 
J.    H.    Williams   Co..    Brooklyn.    N.Y. 

TOOL    POSTS.    LATHE 
Armstrong    Bros.    Tool   Co..  Chicago. 

TOOL    ROOM    PARTITIONS 

Canada   Wire  &   Iron   Goods  Co..   Hamilton. TOOL    STEEL 

Atkins   &    Co..    Wm..    Sheffield.    Eng. 

Armstrong.   Whitworth,   Ltd,   ot  Canada,   Montreal. I'nn.    Fairhanks-Morse   Co..    Montreal. 
Can    B    K.   Morton.  Toronto,  Montreal. 
Colonial    Steel    Co.    Pittsburgh.    Pa. 
Deloro    Smelting   &    Refining    Co.,    Toronto,    OnL 
ff.    A.   Drary   Jo..    Montreal, 
rtswkridire    Bros.    Co..    Roston.    Mass. 
Latrobe   Electric  Steel   (3o..   Latrobe.   Pa 
\l.ir«ha!l,    Geo.    A.,    70   Lombard,    Toronto. 

Michigan   Steel    Exchange,    Inc.,    DetrorL   Mrch. 
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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 

Osbom   (Canada,   Ltd..  Sam'I,   Montreal,  Que. 
H.    W.    Petrie.    L;d.,   Toronto,   Ont. 
Swedish  Steel  &  importms  Co.,   Montreal.  Que. 
Vanitaium-Aiiuys    blcel    C*J.,    flltsbuign,    ha. 
Vulcan  Crucible  Steel  Co.,  Allquippa,  fa. 

TOOLS,   ELECTRIC 
Independent   Fneumatic  Tool  Co.,   Chicago,    Hi. 
H.    W,    Fetrie,    Ltd.,    Montreal. 
R.  E.   T.   priiigle,   Ltd.,  Toronto,  Ont 
Stow    -MIg.    Co.,    BmEhamton,    N.Y. 
A.    R-    \\  illiams   Machj.    Co.,   Toronto. 

United    Stat*f^   Elec.    "I-ool   t"o.,   CiiiCinnati,   O. 
TOOLS,   PNEUM.\TIC 
Can.    Ingersoll-Kand    Co.,    Sherbrooke.    Que. 
Oleieland   Pneumatic  To<J  Co.  of  Canada.  Toronto 
r^irtl-s   Pneumatic   Machinery   Co..    SL    Louis.    M- 
Oarlnck-VTalber    Machinprr    Co..    Toronto.    Oot 
fndeppnipnt    Pneumatic   TiV>l    Co..    rhicaen.    m. 

TOOLS.  LATHE.  PLANER.   SLOTTER 
Annatrone   Bros,   Tool    C^-.    Chicago. 

TOOLS,  SCREW  MACHINE 
Foster   Machine   Tool   Co.,    Elkhart.    Ind, 

TORCHES.    SI-EEL 
ArmatronK.  Whitworth  of  Canada.   Ltd..  MontTef 
Prest-O-Lite    Co.,    Inc.,    Toronto,    Ont. 

TRACK    SYSTEMS 
DUlon  Mfg.  Co.,  Oshawa,  Ont. 
Northern    Crane    Works.    Walkerrille. 
Whitinit    Fo*uidrT   Equipment    Co..    Harvey.    Ill 

TRAN8.MISSION    M.\CHINEBT 
American    Pulley    Co..    Philadelphia.    Pa. 
A.    R.    WilliamB   Machv    Co..   Toronto. 
Can.    Bond    Hanger  &  Cplg.    Co. ,  Alexandria,  Ont. 
Can.    Fairhanks-Moree  Co..    MontreaL 
Can.    Drawn    Steel    Co..    Hamilton.    Ont 
Hamilton   Oea'  &    Mach-    Co..   Toronto. 
Lyman   Tube  A-   .'Supply  Co..   Montreal.   Que. 
Main   BeltSnfr  Co..   Montreal. 
Mora-  Chain   C"  .   Tth«™i.    N.T 
H.   W.   Petrie.  Ltd.,  Toronto.  Out. 
The  .Smart-Turner  Machine  Co..   Hamilton. 

TR.INSMISSION    TOTTERS 
Curtis    Pneumstic   Machin*"rT   Co.:    St     Lonis.    M' 
VnrthTn    Crane    Works.    Walkerrille. 
Tallman    Prfl«w   Sr    Metal    Co..    Hamilton. 

TRrCKS.    F.\CTORY.    FREIGHT,    ETC 
Canada    Machinery   Corp..    Gait,   Ont 
Chapman    Double  Ball    Rearing  Co..  Toronto. 
Whiting  Foundry   Equipment  Co..   Harrey.    HI 

TRICKS.    T-l'MHER    AND    KILN 
SheldoBB.   Ltd.,    Gait.   Ont 
Northern   Crane    Works.    Walkerrille. 

TUBING,   SE-iMLESS,  BRASS  *  COPPF.l 

Hungerford   Brass   ft  Copper  Co.,   New   York.   -N   i 
Lyman   Tube   &   Supply  Co..    Montreal.   Que. 
Standard    Tube    &    Fence    Co.,    Woodstock,    Ont 

TU.MBLING   BARRELS 
Bainl    Machine  Co..    Bridgeport,   Corn. 
Northern   Crane   Works.    Walkerrille. 

■Whiting    Foundry    Equipment  Co..    Harrey,    111. 
TUNGSTEN    FILAMENT   COILING 
MACHINERY 
Sleeper   &    Hartley,    Inc.,    Worcester,    Mass. 
TLKNBLCKLES 
Canadian  Billings  &  Bpenoer,  Ltd..  Welland. 

TURNTABLES 
Whitixic  Foundry  Equipment  Co.,   Harrey,   DL 

TCBRET    .M.4CHINES 
Brown   &   Sharpe   Mfg    Oo..   Proridence,    R.L 
Garlock-Walker   Machinery   Co,,   Toronto,   Ont 
New   Britain   Machine  Co.,  New   Britain,  Conn. 
H.  W.    Petrie.   TorCTito. 
Pi»tt    &    Whitney.    Hartford,   Conn. 
Riverside    Machinery    Depot,    Detroit    Mich. 
Wamer    *    <aiT,«.T     CI^.Tar"*     ^. 
Oarrin   Madiinc  Ob,.  N»«  Tot. 

Tl'RBINE    WATER    WHEELS 
Jencken    Mach.    Co..    Sherbrooke.    Que. 
Wm    Kennedy  i  Sons.   Ltd..  Owen  Sound,  Ont 

IPSETTING    AND    BENDING 
MACHINERY 

.Tohn    Bertram   &   Sons  Co..    Dundas. 
Brown.   Boggs  Co..    Ltd..   Hamilton.   Canada- 
Cook.    Asa    S..    Co..    Hartford.    Conn. 
\.    R.    Ttr^lne  A    Co..   H<«:T>ele' 
Natteoal  Maehr.  Co  .  Tlfla,  0. 

Canada  Mat^inery  Corp.,  G^lt,  uui. 
Nilea-Bement-Pond    Co.,    Ne«     VorK. 
The  Jenckes   MatJl.   Co..   Ltd.,  Sherbiooke.  Que 
Petrie  of  Montreal.  Ltd..   H.   W..   Montreal,  Que. 
H.   W.   Petrie.  Ltd.,  Toronto,  Ont. 
A.    R.    TVilliams  Machy.   Co..   Toronto. 

VACtl'M    PC.MPS 
Can.    Blower   &    Foi^e   Co.,    Kitchener.    Ont 
Smart-Turne'    .Machine   Co..    Hamilton     Ont 

VXI.VE    LEATHERS 
Can.  B.   K.   Morton,  Toronto,  Montreal. 
Oraton    &    Knight    Mfg.    Co..    Montreal. 

VALVE    GRINDERS    (PNECMATIC) 
Cleveland  Pneumatic  Toui  Co.  of  Canada.  Torontv 

V.iLVES.    FOOT 
Smart -Turner    Mach.    Co.,    Hamilton.. 

VALVES,    HiDBACLIC 
Charles  F.    Elmes   Bng.    Works.   Chicago.   IlL 
Metalwood  Mfg.  Co.,  Detroit  Mich. 

VALVES,    B.\CK    PRBSSL'RE,    STEAM Sbeldons,  Limited,   Gait,   Ont. 

VENTILATING    APl'AK.\Ii;5 
Brantford   Oven   &    Rack    Co.,   Brantford,    Ont 
Can.    Blower  &   Forgt    Co.,    Kilditaei.    Out. 
StaeldoQs,   Limited,    Gait 
H.   W.   Petrie,  Toronto. 

.\.    It.    \\'iniam^    MachT.    ("o.,    Toronto, 
VISES,   AIR   OPERATED 
Hannifin    Mfg.    Co..    Chicago,    III. 

VISE   STANDS,  PORTABLE 
New  Britain   Mach.  Co.,  New   Britain,  Conn. 

VISES,   BENCH 
\ikenhead    Hardwan*   Co.     Tor""To     Oi,- 
Seeker   Milling   Machine  Co.,   Boston,   Mass. 
Foss    &    Hill    Machy.   Co.,    Montreal. 
New    Britain   Machine  Co..    New   Britain.    Com. 
H.    W.    Petrie,    Ltd.,   Montreal. 
H.   W.   Petrie.   Toronto. 

VISES,    PIPE 
Aikenhead  Hardware  Co.,  Toronto,  Ont 
Butterfleldft    Co..    Rock   Island     Que 
.T.    H.    Williams    &   Co..    Brooklm.    N.Y. 

"ISES.   PL.ANER  AND    SHAPER 
Aikenhead  Hardware  Co..   Toronto.    On*. 
Stnuner    Chuck    Co..    New    BriT«»n.    '^"nn. 

WASHER   MACHINES 
v^itional   Machy.   Co.,  Tiffin.   Ohio. 

WASHERS 

Barnes.    Wallace,   Co,,    Bristol.    Coim. 
Dillon   Mfg.   Co.,   Oshawa,   Ont 
Graton   &  Knight   Mfg.   Co.,   Worcester.    Mass 
Hungerford  Brass   &  Copper  Co..   New  York.   N.Y. 
Txmdon   BoU   &   Hinge   Work.s.    Txmdon.   Ont. 
Steel   Co.   of  Canada.    Ltd..   TTfluinton.    On*. 

WATCHES.    TIME    STFDY 
Silhertierg.   M.    J..    Chicago.    PI. 

WATER   PCRtF\lNG   ANT)    SOFTENIVn 
APPARATUS 
Wra.   B.   Scalfe  S:  Sons  vJc.  Pittaburgh.   Pa 

W\TER    CINDER   MILLS 
Whiting   Foundry   Eauipment   Co..   Harvey.    Til 

WATER  .TACKETS 
Cfln.    Welding    Works.    Montreal.    Que. 
w\TER  to«t;bs 
The  Jenckes  Mach.   Co..   Ltd..  Sherbrooke.  O"* 
Toronto    Iron    Works.    Ltd..    Toronto. 
W.ATER    WHEELS 

The  J(mcke«  Mach-   Co.-   Ltd..   Sherbrooke    O"' 
Wm.    Kennedy   &    Sons,    Ltd..    Owen    Sound,    Ont 
S]eeT>er  &  Hartley.   Inc..   Wo-ce.5ter.   Mass. 

WAVING    AND   IT^DERCUTTTNG 
MACHINES    AND    ATTACHMENTS 
Gray  Mfg.   &  Mach.   Co.,  Toronto,  Ont 

WELDING  MASKS 
.Strong-    Kennari    &    Nutt    Co..    Cleveland.    Ohio. 

WT.LDERS.    ELECTRIC.    SPOT. 
BFTT.    ETC. 
Notional   Electric  Welder  Co..  Warren,   O. 
Tabor  Mfg.  Co.,    PhOaddpMa.  Pa. 
TboTTison    Klectric   Wf>ldmg    Co..    Lvun.    Mas.s. 
lT;T.fi„1.1     npctrnc   W#>l,tpr    Co..    VTarrpu-    Ohio. 

vVFT.nTNG  TVORK  'NT"         srpPT  »-'■ 
'  ̂ ntoE-etiona     nnd     OxT-Ac«>tvlpn**> .  SPT '>'<CV- ACETYLENE 
"^TVCHES 

Tohn   H.   Hall   A  Sons.    Brantford. 

Kennedy  &   Son.    Wm.,    Owen    Sound.    Ont. 
Northern   Crane   Works,   Walkerville. 

WIRE   COILING    .AND    POINTING 
MACHINERY 

Baird   Machine  Co.,    Bridgeport,    Oonn. 
F.    B.    Shuster  Co.,   New  Haven,  Oonn. 
Sleeper  &  Hartley,  Inc.  Worcester,  Mass. 

WIRE  CLOTH  AND  PERFOR.ATED 
.METALS 

Canada   Wire   &    Iron    Goods   Co..    Hamilton.      . 
Hungerford  Brass  &  Copper  Co.,  U.  T.,  New  York 

\\  IRE   FORMING  AND 
ST.AMPING   MACHINERY 
Raird  Machine  Co.,   Bridgeport,  Conn- 
Brown,    Boggs  Co.,   Ltd,,    Hamilton.    Canada. 
McClean  &  Son,   F.   W.,   Niagara  Falls.  Ont 
F.    B.   Shuster  Co.,  New  Haven.   Conn. 

WIRE   NAILS 
Parmenter  &    Bulloch   Co.,    Gananoqae. 
Steel   Co,   of  Canada,    Ltd.,   Hamilton,    Ont 

HTRE    NAIL    MACHINTIRY 

National  JIachy.   Co..  Tiffin,  Ohio  ■ 
Sleeper  &  Hartley,  Inc..  Worcester,  Mass. 
A.    R.    Williams   Macny.   Ca,   Toronta 

WIRE   SOLDEB 
Hungerford  Brass  &  Copper  Co..  D.  T.,  New  York. 

WIRE,    STEEL,    BRASS,    COPPEB, 
BRONZE 

Hungerford  Brass  &  Copper  Co..  U.  T.,  New  York 
Steel  Co.   of   Canada.   Ltd..   Hamilton,    Ont 

WOOD    BORING    MACHINES 
Canada  Machinery  Corp.,   Gait.   Ont 
Oeveland  Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Garlock-Walker  Machinery  Co.,   Toronto, 
Petrie  of  Montreal,   Ltd.,  H.   W.,  Montreal    Que 
H.   W.   Petrie,  Toronto. 

WIRE  STRAIGHTENEBS  AND  CUTTERS 
Baird    Machine    Oo.,    Bridgeport,    Conn. 
Brown.    Boggs  Co..    Ltd..    Hamilton.    Canada 
F.    B.  Shuster  Co.,   New  Haven.   Conn. 

WOODWORKING    SLiCHINERY 
Canada  Machinery  Corp.,   Gait,   Ont 
Can.    Fairhanlcs-.Morse    Co..    Montreal 

Can.    Ingetsoll'Rand    Co.,    Sherbrooke.    Que 
Garlock-Walker   Machinery   Co..    Toronto. 
New   Britain   'Mflchine  <X>..    New   Britain.    Cont 
Oliver  Machy.   Co..   Grand   Rapids,   Mich 
"     W.    Petrie-    Toronto. 

Petrie  of   Montreal.   Ltd.,   H.    W..    .Montreal.   Que 
R.   E.    T.    Pringle.   Ltd..  Toronto.   Ont 
.Silver    Mfc.    Co.,    Salem,    Ohio. 

A.    R.    Willirims    Machy,   Co.,   Toronto-' 
WOOD    LATHES 

Canada    Machinery  Corp.,    Gait,    Ont 
Garlock-Walker    Machinery    Co.,    Toronto.    Ont 
Oliver  Machy.    Co.,   Grand    Rapids.    Mich 

WORKS   STANDS.  PORTABLE 

New  Britain  Mach.  Co.,  New  Britain.  Conn. 
WRENCHES 

Armstrong  Bros.   Tool  Co..  Chicago.   HL r^.,tterflBH  *   Co..    Roc*   Island.    Quet 

Canadian  Billings  £   Spencer.   Ltd.,    Wellani 
ITevstone   Mfg.    Co.-    Buffalo-    NY 
rr.ll.,;    RroK.    Co.    of    c»pfl.la.    Gait.    Ont 
^v-hitnu*n  ^  Parne*  vr^.  nn,  St    Catharines,  Ont 
wnliams  *   Co..   J     H..    R'oofclyn.   N.T 

vTRKVPHES      AFTOMOBILE    NARROW 
^\W   AND   MONKEY 

r^eioi.   *   CoU   HHwe-    *  Tool   Co  .  SoriucfleM.  M««« 
wbrtmtiTi  *  Rames  Mfg-  Co.    <!t    r.tb.rin^i    O^t 

WRENCHES.  PIPE.   MONKEY.   TAP 

Aikenhead  Hardware  Co.-  Toronto.  Ont 
"ptuis  tr  C-all  Hdwe-   *  Tool  Co     Springfleld.  Ma« 
^VolV    Pro*      Cn.     of    r".nflf^«      G.lt      0«t 
Wbitman    A-    Rames    Mfs.  Co,.    St,  rnthfrrlrveS-  Ont 

"VRirvCHES.    RATCTfTTT     » VT>    mSFV 
v-mt.  *r  C«11  Fdwe.  *  Tool  Co..  Springfleld.  itut. 
Kev^tone   Mfe    Co..   Ruffalo.   N.T. 
rT-t,;...,.„    ,(.    T*,™„r   ^f.,    r*^      Q.    r>.,. >...«..«    *>!& 

WIRE   STRAIGHTENING    AND   CUTTING 
MACHINERY    (AUTOMATIC) 

Sleeper    &    Hartley,    Inc.    Worcester,    Masa. 
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Here's  a  Masterpiece  in  Mechanical Construction 

IL   F  W^  iqipi—— 
PRECISION 
LATHES 

Our  698 

Illustration  shows  type  No.  608, 
Back-Geared  Precision  Lathe.  A 
Lathe  of  exceptional  accuracy  and 
highest  grade  finish,  suitable  for  fine 
tool  room,  experimental  and  model 
work,  and  a  wide  range  of  light 
manufacturing.  Equipped  with 
compound  Slide  Rest  and  thread- 
cutting  equipment.  Designed  for 
bench  mounting,  but  may  be  fur- 

nished with  combination  stand  and 
oil  pan  or  oak  cabinet  and  installed 
as  an  independent  unit. 

There  are  twelve  tests  of  alignment  made 
by  experts  on  all  Rivett  Lathes,  each  test 
being  conducted  with  minute  care  to  ensure 
exactness  without  exception  in  any  case. 
Then  there  is  a  close  inspection  of  the 
completed  machine,  and  when  you  buy  it 
you  may  rest  assured  of  getting  a  product 
that  has  all  the  Rivett  excellence  in  quality 
and  ability  to  produce. 

Rivett  Lathes  are  models  of  a  model  mechanical  institution.  We 
are  keeping  up  with  the  spirit  of  the  age  in  producing  quality 
tools  with  profit-making  speed. 

Write  for  literature  covering  our  products. 

THE  RIVETT  LATHE  &  GRINDER  CO. 
BRIGHTON    DISTRICT    OF    BOSTON 

Builders  of  Highest  Grade  Precision  Tools 

MASS.,   U.S.A. 

Mention  this  paper  when  writing  advertisers.    It  will  identify  the  proposition  about  which  you  require  information. 
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HENDEY  18-inch  GEARED  HEAD  LATHE 
8  mechanical  changes  of  speed  for  spindle  with  ariving  shaft  running  at  constant  speed,  4  direct  and  4  through  back  gears. 

36  DIFFERENT 
THREADS  AND 
FEEDS  are  had 

through  Mounted Change  Gearing, 
each  change  being 

quickly  made 
through  controlling 
handles  i  n  Gear Boxes. 

BEFORE  PUR- 
CHASING A  NEW 

LATHE  INVESTI- 
GATE THE  HEN- DEY SERVICE. 

WE'LL  HELP  YOU  BY  FUR- 
NISHING LIST  OF  USERS. 

Write    for    descriptive    circular. 

The  Hendey  Machine Company 

Torrington,  Conn. 
Canadian  Agents:  A.  R.  Williams 

Miichinery  Co..  Toronto,  Ont.  ;  A.  R. 
Williams  Machinery  Co.,  260  Princess 

St.,  Winnipeg:  A.  R.  Williams  Machin- 
ery Co..  Vancouver :  A.  R.  Williams 

Machinery  Co...  St.  John,  N.B. ;  Wil- 
iams  &  Wilson.  Montreal. 

INDEX    TO  AD  V  E  RTI  SE  RS 
A 

Adams,    Ogdeu    R   109 
Aikfiihead    Haixlware    Co      67 
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Hish    Spee<l    Hammer   Co      36 
Pill,    Clarke   &  'Co.    of  Chicago      77 
HiHUiff    Mach.    Co   20,    108 
Hinckley    -Mach.    Works       108 
Hoyt    'Metal    Co   110 
Hunter    Saw    &    .Machine   Co      38 
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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 

Manufacturers 

GALT,  ONTARIO,  CANADA 

The    Canadian    Fairbanks-Morse  Company,    Limited 
Sales  Agents 

MACHINE  TOOLS 
SHAPERS. 

1-^16"  Ohio  Heavy  Duty. 
1—20"  Ohio  Heayy  Duty. 
1— 20"  Smith  &  Mills. 
1— 20'  Queen  City. LATHES. 

3—30  X  14  Boye  &  Emmes  Q.  C.  G.  and  D.  B.  G. 
2—28  X  12     " 
2—26  X  12     "  "  "  " 
2—24  X  12     " 
2—19  X  10  Sidney  Lathes,  Q.  C.  G.  and  D.  B.  G. 
1—17  X    8  Sidney  Lathes,  Q.  C.  G.  and  D.  B.  G. 

1—19  x'  10  Sidney  Lathes,  Q.  C.  G.,  D.  B.  G.  with  taper attachements,  draw-in  attachment  and  collets. 
3—18  X  8  Mueller  Lathes,  Q.  C.  G.  and  D.  B.  G. 
2 — 13  X  5  Champion  Standard  Engine  Lathes. 
1 — 13  X  5  Perfect,  Standard  Engine  Lathe. 
1 — 12  X  4  Mulliner  Tool  Room  Lathe. 

1 — 24  X  24'  New  Haven  Standard  Engine  Lathe  (used). 
5 — 21  X  8  Le  Blond  Heavy  Duty  Turret  Lathes  (used). 
5—18  X  8  Battle  Creek  Heavy  Duty  Shell  Lathes  (used). 
8 — 21   X  8   I>eBlond   Automobile   Lathes  for   4.5   shells 

(used). 
1 — 36  X  14  Conradson  Turret  Lathe  (used). 

1— Fay  &  Scott  Turret  for  24"  lathe. 
1 — 18  X  8  Gardener  Standard  Lathe   (used). 

1—12"  Speed  Lathe. 

DRILLING  MACHINES. 
1-3'  0"  Swift  Radial  Drill. 
1—24"  Sibley  Sliding  Head. 
1—28"  Sibley  Sliding  Head. 
1—28"  Barns  Sliding  Head. 

1 — 14"  Henry  &  Wright  4-spindle. 
2 — 14"  Reed  Sensitive  Drills,  3  spindles. 
2 — 14"  Reed  Sensitive  Drills,  2  spindles. 
4—14"  Single  Spindle  Sensitive  Drills. 
14 — 20"  Back  Geared  Presses. 

MILLING  MACHINES. 

2 — No.  25  Ohio  Heavy  Duty,  universal  miller. 
1 — No.  2  Kempsniith  Universal  Miller. 
1— No.  2  Ford  Smith  Miller. 

2 — 12"  Garvin  Dividing  Heads. 
MISCELLANEOUS. 

1 — 24  X  24  X  6  Gardener  Planer. 

1 — 24"  Skinner  Round  Body  Planer  Vise. 
1— No.  2  Universal  Standard  Bolt  Cutter. 
1 — No.  6  Foster  Screw  Machine. 
1 — No.  4  Foster  Screw  Machine. 

1 — 1"  Himoflf  Turret  Screw  Machine. 
1 — No.  4  v.  &  O.  Inclinable  Back  Power  Press   (used). 
1 — 180  Brown  &  Boggs  Power  Press. 
1 — 700  lb.  Bell  Steam  Hammer  (used). 
1 — No.  2  Brown  &  Sharp  Chucking  Machine  (vertical). 

The  Foss  &  Hill  Machinery  Company 
305  ST.  JAMES  ST.,   MONTREAL,  QUE. 
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Canadian  made  Aachinery 
OF  The  Highest  Standard  of 
Workmanship   and  Design. 

Sold  Direct 
AND  BY  Leading  Aachinery  Dealers. 



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 

Manufacturers 

GALT,  ONTARIO,  CANADA 

The    Canadian   Fairbanks-Morse  Company,    Limited 
Sales  Agents 

MACHINE  TOOLS 
LATHES 

4 — 30"  X  14'  Boye  &  Emmes  4  step  cone  D.B.G.,  in- stantaneous change  gear  and  double  plate  apron 
3 — 28  X  12  Boye  &  Emmes  4  step  cone  D.B.G.,  in- 

stantaneous change  gear  and  double  plate  apron 
3—26  X  12  Boye  &  Emmes  3  step  cone  D.B.G.,  in- 

stantaneous change  gear  and  double  plate  apron 
2—24  X  12  Boye  &  Emmes  3  step  cone,  D.B.G..  in- 

stantaneous change  gear  and  double  plate  apron 
2 — 19  X  10  Sidney  Engine  Lathes,  quick  change  gear, D.B.G. 

3 — 18  X  8  Mueller  Engine  Lathes,  quick  change  gear, D.B.G. 

1 — 24'  X  24"  New  Haven  Standard  Engine  Lathe,  5  step cone,  single  back  gear 
5 — 21  X  8  Le  Blond  heavy  duty  turret  lathes,  Q.C. 

gear  box,  air  cylinders  and  chucks  for  4.5  shells 
(used) 

5 — 18  X  8  Battle  Creek  heavy  duty  shell  turning  lathes 
(used) 

1 — 15  X  10  South  Bend  standard  engine  lathe 
2 — 13  X  5  Champion  standard  engine  lathes 
1 — 13  X  5  Perfect  standard  engine  lathe 
1—19  X  12  Sidney  Q.C.G.  Lathe,  with  taper  attach- 

ment, draw-in  attachment  and  collets 

10—21  X  8  Le  Blond  Q.C.G.  Automobile  Lathes  for  turn- 
ing 4.5  shells  (used) 

1 — 36  X  14  Conradson  Turret  Lathe,  3  step  cone,  triple 
back  geared  (used) 

SHAPERS 

1 — 20"  Queen  City  Back  Geared 
1 — 20"  Ohio  Hea^^y  Duty  Crank  Shaper 
1— 20'  Smith  &  Mills  Back  Geared 

MILLING  MACHINES 

1 — No.  2  Brown  &  Sharpe  plain  Milling  Machine  (used) 
1 — No.  2  Ford-Smith  plain  Milling  Machine 
1 — No.  2B  Hendey  Heavy  Duty  Universal  Miller 
1 — No.  25  Ohio  Heavy  Universal  Miller 
l_No.  1  Standard  Hand  Miller 
2 — 12  Garvin  Dividing  Heads 

GRINDING  MACHINES 
1 — w.  F.  Eraser  Universal  Cutter  &  Tool  Grinder 
2 — No.  3  Ohio  Universal  Cutter  &  Tool  Grinder 
2 — Garvin  Surface  Grinder 
l_Style  B  Yankee  Twist  Drill  Grinder 
1— Style  F  Yankee  Twist  Drill  Grinder 

3 — Pedestal  grinders  for  8  to  10"  wheels 4 — Pedestal  grinders  for  12    wheels 

3 — Pedestal  grinders  for  14"  wheels 
2 — ^Pedestal  grinders  for  18"  wheels 

The  Foss  &  Hill  Machinery  Company 
305  ST.  JAMES  ST.,   MONTREAL,  QUE. 
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Canadian  a\ade  Aachinerv 
or  The  Highest  Standard  of 
Workmanship    and  Design 

Sold  Direct 
AND  BY  Leading  Aachinery  Dealers. 


