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A  Qualitij  Hl^h  Speed  Steel 
and   a  twenl-y  Four  hour  a  day    plant 

Ou.ilit\  like  charaL'tcr  in,i\  or  ma\    not  be  inherent  and 
like  character  it  ma>  be  lost  unless  jealousK  guarded. 

L  sually  quality  is  acquired  through  a  building  process- 
Here's  the  simile   

RedjeutSuperior 
High  speed  Steel 
Is  a  high  grade  qualit\'  product containing  a  large  percentage  of 

Tungsten,  \'aBadium  and  other  valuable elements. 

When  you  buy  T^£d  ©it  Superior,'   you 
automatically  recTuce  operating  ex- 

penses and  increase  production  through 
time  saved  in  changing  tools,  grinding, 
tempering,  etc. 

T^diEut Superior"  quality  is  uniform, andconstantly  mounting  higher  and 
higher  as  the  science  of  steel  making 

progresses. 
This  We  Guarantee 

Vanadium -Alloys  Steel  Co. 
PITTSBURGH,  PENNA. 
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VAN ADIU M -ALLOYS  STEEL  COM PANY 
MAKERS    OF    HIGH    GRAQE    CRUCIBLE    TOOL     STEELS 
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Make  Your  Own  Combination 

Holders 
End  of  iiolder  i.>  milled  to  receive  the  driving 

lug  of  the  cutter  and  there  is  also  a  hole  and  set 
screw  to  accommodate  the  shank  of  the  guides. 

Guides 
Are  of  hardened  tool  steel.  They  are  held  in 

place  by  means  of  a  set  screw  in  the  holder  en- 
gaging a  V-slot  in  the  shank  of  the  guide. 

Cutters 
Can  be  furnished  of  either  carbon  or  high 

speed  steel. 
The  shank  of  the  guide  pa.<ses  through  the 

hole  in  the  cutter  and  the  shoulder  between  the 

guide  and  its  shank  keeps  the  cutter  in  place. 
Cutters  can  be  shar])ened  on  the  face  and  the 

guide  is  simply  pushed  furthei'  in  the  hole  after 
grinding. 

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

For  every  eounterboriiig  job  you  can 

make  iiranediately  the  right  combina- 

tion of  holder,  cutter  and  guide  if  youi- 
tool  room  is  equipped  with 

P.  &  w. 
Interchangeable 

Cutter 
Counterbores 

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

Spot    Facing 
ith  a  P.  &  W.  Interchanareable  Cutter  Cnuiiturboie 

Place  a  trial  order  with  our  nearest  store. 

Pratt  &  Whitney  Company  of   Canada,   Limited 
DUNDAS 

Ontario 

MONTREAL 
723   Drummond  Bldg. 

WINNIPEG 
Bank  of  Hamilton  Bldg. 

VANCOUVER 
B.C.  Equipment  Co. 

The  advertiser  would  like  to  know    where  you  saw  his  advertisement — tell  h' 
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6  ft. 
Universal 
Radia 
Drilling 

Machine 

DROP  US  A  LINE  FOR  PHOTOGRAPHS  AND    FULL  DETAILS 
on   any   machine  or  machines  in   which   you   are  inieresltd. 

The  John  Bertram  &  Sons  Co. 
Limited 

DUNDAS,  ONTARIO,  CANADA 
MONTREAL 

723   Drummond    BIdg. 
VANCOUVER 

609   Bank    of  Ottawa   Bldg. 

WINNIPEG 

1205  McArthur  Bldg. 

If  tvliiit  lion  iiuiit  /*■  not  aduerti.sed  in  tkif<  /■■<!<iic  connult  the  Haijcis   Diiectorij  at  the  back. 



CANADIAN    MACHINERY Volume   XIV 

The  Technical    Journal 
As  A  Technical  School 

Toronto's  famous  $2,00(),()()0  Technical  School  opened  a  few  weeks 

ago,  and  is  reported  as  being  already  overcrowded. 

This  is  fine,  and  promises  well  for  the  future.  With  an  rn\  of  great 

industrial  expansion  looming  up  in  front  of  us,  it  is  reassuring  to 

know  that  so  many  of  our  boys  and  young  men  ai'e  equipping 
themselves  for  the  task  ahead. 

And  what  is  e((uall>  ini])ortant.  is  the  problem  of  keeping  strictly 
up-to-date  those  who  graduated  from  the  school  of  apprenticeship 
hmg  ago. 

Fortunately  the  problem  is  easy  to  solve.  The  answer  is  the 
Technical  Journal. 

The  Technical  Journal  and  the  Technical  School  have  nmch  in 

common,  and  are  curiously  alike.  Each  instructs;  each  iutrodiices 
the  best  in  modern  practice;  each  has  its  experts  for  consultation 
and  advice!  Each  shows  the  latest  and  best  in  machinery  and 

ecpiipment.  The  one  for  the  beginner — the  other  for  the  graduate 
— the  man  who  is  already  responsible  for  shop  management. 

The  Technical  Journal  will  bp  more  and  more  valuable  as  time 

goes  on.  More  and  more  will  men  turn  to  its  editorial  pages  for 
guidance,  information  and  instruction,  and  its  advertising  pages 
will  grow  more  and  more  like  a  work-shop  and  show-rnoni.  full  of 
the  latest  and  best  in  machinerv. 

CANADIAN    MACHINERY 
143-153  UNIVERSITY  AVE.  .-.  .-.         TOROXTo,  CANADA 

The  advertiser  irouhl  like  to  know  luhere  you  saiu  his  advertisement — tell  hi 
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//'  ilIhiI  you  nant  iff  nut  adrerti-Hd  in  llus  /■•'sue  c"n.'<ull  Ihc  JJij;/rrs'  Dlrtciury  at  the  back. 
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Shrapnel  and  High  Explosive  Steel 

Turnings  or  Cuttings. 

Shrapnel  and  High  Explosive  Steel 

Crop  Ends  and  Defective  Shells. 

Will  pay  highest  market  cash 

price  for  this  material. 

Ohio  Iron  &  Metal  Company 
1134  1st  National  Bank  Bldg.,  Chicago 

Made  lv-->.  ^^tB^HI^B  23  Now 

Canada  ^^uS^l^-        ̂ ^BPB    in  Canada 

ELECTRIC  BAKING  OVENS 
FOR  BAKING  THE   VARNISH   IN  HIGH  EXPLOSIVE  SHELLS 

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

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

degrees.  The  HOSKINS  Electric  Oven  is  built  on  the  same  lines  as  the  HUSKINS  Electric  Furnaces.  This 

efficient  construction  makes  possible  the'  operation  of  ihe  oven  with  from  20%  to  30%  less  current  than  other  types 
of  electric  ovens.     Sc  d   for  bulletin  No.   C-106. 

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

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

The  advertiser  would  like  to  know   where  yen  .saw;  his  advertisement — tell  him. 
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A   convenient    type   of   Crawford  Sectional   Oven 
largely    used   by    manufacturers    turning    out   Shells 

up  to  twenty-eight  pounds  each. 

The  method  of  heating  explained  in  previous  issues  is 

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

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

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

The  Oven  Equipment  &  Manufacturing  Company 
NEW  HAVEN,  CONN. 

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

//  wliat  ijou  leant  is  nut  advertised  in  tills  issue  consult  the  Buyers'  Directory  at  the  back. 
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Pumps 
for 

SHELL 
MAKERS 

Deming 

Triplex    Pump 

GOOD    PUiMPING    MACHINERY  is 
essential    to    greatest  output  on  shells 

or  any  other  work. 

We  manufacture  a  special  pump   for  every 
kind  of  service. 

Tell  us  what  you  need  and  ask  for  full  details. 

MADE  IN   CANADA 

Darling  Brothers  Limited 
Toronto  MONTREAL  Winnipeg 

Hydraulic  Heating  and  Chilling  Presses 
For  Pressing    and    Forming    Rubber    and    Composition 

Goods  in   Molds  While  in  a   Plastic  State. 

We  make  a  specialty  of  this  class  of  press  and  have  a 
large  line  of  patterns  adaptable  to  practically  every 

heating-  and  chilling  (ipcration. 
The  press  ilhistrated  here  is  equipped  with  jjlates  for 
both  heating  and  chilling  which  are  closely  cored  and 
made  light  to  produce  a  quicker  diffusion  of  heat.  They 
are  connected  to  a  vi'rtical  stand  pipe  l)y  flexible  tubes 
with  steam,  water  and  release  valves  for  each  plate. 

These  i)resses  are  made  in  standard  sizes  from  10  to 
18()(i  tons  capacity,  and  the  number  of  plates  and  size  of 
openings  can  be  made  to  suit  conditions.  The  top  platen 
can  also  be  made  adjustable  to  vary  the  size  of  the  open- 

ings to  suit  various  heights  of  dies. 

The   Watson-Stillman  Co. 
Engineers    and    Builders    of    Hydraulic    Machinery 

36  Dey  Street  New  York  City 
"S^^^  CHICAGO 
l?t^V^  McCormick  Building 

77//  ii<lrci/)s(  r  irdiihl  like  fn  kiiniv    where  you  saw  his  advertisement — tell  hit 
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SOUTHWARK 
HYDRAULIC  MACHINERY 

FOR  ALL 
PURPOSES 

Presses 

Riveters 

Cranes 

Intensifiers 

Leather 
Packings 

Gauges 

Pumps 
Accumulators 

Hoists 

Jacks 

Pipe  Fittings 
Valves 

Etc. 

OTHER 
SOUTHWARK 
PRODUCTS 

Centrifugal 
Pumps. 

Turbo 
Generators 
for  Direct 

and  Alter- 
nating Cur- rent. 

Turbo 
Blowers. 

Turbo  Pumps. 

Surface  and 

Jet  Con- densers 
with  their 
Auxiliaries. 

HYDRAULIC  ACCUMULATOR 

South wark- Harris    Valveless    Oil    Engine 
for  Marine  and   Stationary  use,  built  in 

sizes  up  to  1500  B.H.P. 

Southwark   Foundry   &   Machine    Company 
PHILADELPHIA 

Founded  1836 

Old  Colony  Building,  Chicago  Brown-Marx  Building,  Birmingham 

"First  Builders  of  Large  Centrifugal  Pumps  in  America." 

//  what  ijox  uant  is  not  advertised  in  thi" iiisdlt  tJti   llmiers'  l)in,:ti>rij  at  the  hock. 
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MALGAMATED 

MMUNITION  - 
MACHINERY 

Efficient    Machines  —  Quick    Deliveries 
A   (-(.iiipletf   line  of  machinery   in  two  sizes  for  all   rouiibing  and   tinishing 
operations  in  the  mannfaetnre  of  all  sizes  of  High  Explosive  and  Shrapnel 
shells  from  forgings  or  har  stock. 

Amalgamated  Ammunition  machines  are  especially  designed  for  their  i)Urpose, 
but  will  be  found  of  permanent  value  in  any  shop  which  handles  repetition 
work. 

Owing  to  the  ingeniously  simple  and  strong  design  of  our  machines  and  the 
special  provision  which  has  been  made  l)y  our  tine  organization  for  quantity 
production,  we  can  guarantee  attractively  quick  deliveries. 

FOR   QUICK   AND  FULL  ANSWERS  TO  ENQUIRIES  PLEASE 
GIVE   ALL   POSSIBLE   DETAILS   OF   YOUR  REQUIREMENTS. 

Amalgamated     Machinery      Corporation 
72  West  Adams  Street,  Chicago,  U.S.A. 

MURCHEY 
Collapsing  Taps  and 

Automatic  Opening  Dies 
MURCHEY  TAPS  are  tapping-  Shells  and  have  been  ever  since  tliis  eoimtry  started   to  manufacture  them.      They 
can  be  adapted  to  all  kinds  of  machines. 

The  striking  thing-  about  Murchey  Tools  is  their  wonderful  simplicity  and  few  number  of  parts  compared  with  others. 
There  are  a  number  of  economical  features  that  you  should  know  of. 

Our  AUTOMATIC  OPENING  DIES  ,nrc  threading-  the  plugs  of  Shells  with  equal  satisfaction. 

MURCHEY    MACHINE    &    TOOL   COMPANY 
64  Porter  Street,   Detroit,   Michigan 

Tltc  fidverl'iKcr  irmild  liki-  to  know   where  you  saw  his  advertisement — tell  him. 
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We  Have  for  Prompt  Shipment 
i8    Engine    Lathes,    Double-Back    Gears,  Quick-Change  Feed. 

24  Turret  Lathes,  Power  Feed. 

26  Turret  Lathes,  Power  Feed,  Heavy  Duty. 

26    Engine   Lathes,    Double-Back   Gears,   Quick-Change  Feed. 
Double  Spindle  Horizontal  Drills. 

Cutting-Off  Machines. 

Write  For  Prices. 

GARLOCK-MACHINERY 
197  Wellesley  Street,  Toronto 

Telephone,  North  6849 

Holden-Morgan   Mechanical   Plug   Wrench 
For  screwing  the  base  plugs  into 
shells. 

Output  120  per  hour.  One  machine 
w  ith  an  operator  will  do  the  work  of 
four  men.  Friction  device  adjust- 

able, and  can  be  set  for  any  required 
tension,  and  when  set  the  pressure 

applied  will  not  vary  from  the  de- 
sired adjustment. 

Direct  driven,  no  countershaft 
needed.  The  plug  is  screwed  in  and 
tightened  up  entirely  by  mechanical 
action,  and  therefore  eliminating 
the  variations  that  result  from  hand 
work. 

The  Holden-Morgan  Company,  Limited 
539  RICHMOND  STREET  WEST,  TORONTO 

//  whnt  you  want  is  not  rnlrcrtifted  in  tli's  issue  consult  the  Buyers'  Directory  at  the  back. 
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PRESSES 
Pumps 
and 

Accumu- 
lators 

FOR  ALL 
PURPOSES 

Made 
in 

Canada 
m^        NOSING  PRESS 

WILLIAM  R.PERRIN,  Limited 
TORONTO 

Motor  Driven  Speed  Lathe 
olor 

nted 
This  stylo  of  motor  'iiive  employs  a  constant  spee^ 

Ijlate  having  an  extension  ann  to  support  a  bearing  for  tlie  outer  end  of  the 
inotor  shaft.  The  motor  plate  is  fitted  to  a  slide  on  a  shelf  which  is  securely 
l'astene<l  to  the  back  of  the  lathe  bed.  The  motor  pl.Tte  is  moved  by  means 
of  a  screw  which  tightens  or  loosens  the  belt.  A  four  step  cone  pidley  on 
the  motor  shaft  is  belteit  to  a  fournstep  cone  pulley  on  the  spindle.  This 
gives  the  same  speed  variation  us  when  a  countershaft  is  nsed,  and  by  m«auj 
of  varions  size  cones  on  the  motor  a  wide  range  of  speeds  ate  obtainable, 

spindle  is  made  from  high  carbon  steel,  ground  to  si2e, 
self-oiling  bionze  bearings.  The  tailstock  has  screw  and  h 

ossed-braced  and  aU  clamping  levers  are  above  the  w 

Th^ 

lalh. 

nd 

fe&l.     The  bed 

J.  G.  BLOUNT  CO. Everett,  Mass.,  U.S.A. 

WHY  Do  YOU   Discard 
OBSOLETE    Machinery? 

Hecaiisc  it  costs  more  to  use  it  than  lu  rt'place  it  with  mint'  nriilern  machines 

1  111:-  time  it  \va^tes  mure  than  pays  for  new  high-elHeieney  eqiu|jnieiit.  l!!^5 

A  woru  tile  is  like  an  obsolete  machine.  The  time  it  wastes  would  more  than 

]iav  for  a  new  eliicient  tile.  It's  simply  Scientific  Management  to  watch  your  files 

hi'   the  first  siL;iis  of  wear     and  then  replace  them  witli  tlie  "Fanrms  Five'": 

KEARNEY  &  FOOT— GREAT  WESTERN 
AMERICAN— ARCADE— GLOBE 

(Made  in  Canada) 

Imi^-  M)U  keep  your  IiIiiil;  at  maxiiini.ii  I'lli- 
<  t.n(\  ̂   <ui  get  m.iximiiiii  (iiit|uil  al  minimum 

lil(  ((I'll 

You  j(t  the  benefit  of  our  50  years'  experience 
III  pndudtiL  World-Stanilard  Files.  Tlie  accuracy 

  Ill-  five  i^reat  plants,  with  I  heir  moilerii  e<|uip- 

ment.  T!ie  economy  id  our  60,000,000  yearly  out- 

put —  that  cuts  down  produetion-ccsts.  Tlie 
absolute  uniformity  assured  by  our  complete  con- 

trol of  every  process — from  steel  to  file.  The 
highly  specialized  skill  and  training,  ac(|uired  in 

supplying  OOf;.,  of  Canada's  file-reqniremtiits. 

It    costK    )io    more    to   u.se   the   ''Famous  Five."     And  they  DO  cut  down 
filiii!!  costs.   Let  "File  Filosophy"  and  our   Catalog   tell   HOW  arid   WHY. 

NICHOLSON  FILE   COMPANY, 
(Dealors  Everyv/hetc) 

PORT  HOPE 

Tlie  advertiser  would  like  to  know    where  you  saw  his  aduertisernent —  tell  him. 
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Why  go  to  the  expense  of 

buying  new  machines  for  the 
manufacture  of 

SHELLS  ? 

We  have  already  shipped  some  75  car- 
loads of 

Rebuilt 
Machine 
Tools 

to  CANADA  since  the  outbreak  of 

the  war,  with  absolute  satisfaction  in 
each  case. 

If  you  need  any  equipment  it  will  be  to 

your  advantage  to  get  in  touch  with  us 

as  our  facilities  for  furnishing  rebuilt 

machinery  are  second  to  none  on  the  con- 
tinent. 

EVERY  MACHINE  WE  BUY  IS  PUT 

THROUGH  OUR  OWN  SHOPS  AND 

COMES  OUT  IN  ABSOLUTELY  PER- 

FECT ORDER— AND  WE  STAND 
BEHIND    EVERY    ONE    WE    SELL. 

The  demand  is  enormous,  but  we  are  not 

taking  advantage  of  the  war  by  putting 

on  exorbitant  prices — our  aim  is  a  good, 

square  deal  to  everybody  all  the  time. 

You  can  often  get  something  practically 

equal  to  a  new  machine  at  a  very  great 

saving  in  price. 

As  we  carry  a  large  stock,  we  can  likely 

supply  you  from  stock,  or  if  we  cannot 

do  this,  we  will  take  your  order  for  fu- 
ture delivery,  specifying  a  definite  time 

when  we  will  supply  you  with  such  tools 

as  you  may  require. 

New  York  Machinery  Exchange 
50  Church  St.,  New  York 

Our  Newly  Designed 

Shrapnel  Shell 
Cleaning  Machine 

Cleans  all  Standard  Sizes 
and  accommodates  various  other  sizes 

The  table  of  this  machine  has  six  shell  pockets. 
Three  of  these  are  in  the  Blasting  Department,  and 
the-  other  three,  as  shown  in  the  illustration,  are  in 
the  open.  Thus,  while  three  of  the  shells  are  being 
cleaned,  the  operator  can  remove  the  other  three  that 
liave  been  cleaneii,  replacing  them  with  three  more  to 
be  blasted. 

Consequently  the  machine  can  be  kept  in  constant 

operation. This  machine,  if  connected  to  any  exhaust  system, 
will  be  nearly  dustless  and  absolutely  automatic  in 

operation. On  the  sand  blasting  table  proper  the  divisior. 
plates  are  lined  with  wood.  This  protects  the  steel 
plate.     The  wood  is  inexpensive  and  ensily  replaced. 

The  machine  is  so  designed  that  the  copper  band 

groove  is  blasted  on  the  exterior  of  the  shell  and  an- 
other nozzle  blasts  the  upper  part  of  the  exterior  of 

the  shell. 
Its  capacity  for  continuous  running  is  from  150  to 

200  shells  per  hour. 
We  are  anxious  to  tell  you  all  about  it. 

Write  us. 

Wc  arc  manufacluiers  of  Sund  lllast  ei/uni- 
ment  for  any  particular  need.  Also  cleaning 
millti,  dust  arresters,  cinder  mills,  tcsin 
iiritnlirs   and   other  /ouiidrii   triuipment 

The  W.  W.  SLY  MANUFACTURING 
COMPANY 

CLEVELAND  OHIO 

//  wliat  you  want  is  not  advertised  in  this  issue  consult  llw  liui/crs'  Directory  at  the  back. 
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Shell  Tapping 
Turning 

JUS TRITE 
Canadian  Distributors  : 

Rudel-Belnap  Machinery  Co. 
Montreal  Toronto 

CRESCENT   OIL   CO. 

and  ̂ Forming 
Reaming 

Cutting  Lubricant 

Let  us  tell  you  why  Canada's largest    shell    shops    use    it. Write 

30   Church    St.,  N.  Y.  City 

If  you  are  hot-forging  SHRAPNEL  CASES  you  cannot 
afford  to  overlook  the  merits  of 

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

tional production.  Many  cases  have  been  reported  to  us  where  each  Punch  turned  out  over  2,000  Shells.  It  does  not 
stick  to   the  work.     This  enables  you  to  turn   out  more  Shells,  per  machine,  per  day. 

STEEL    OF    EVEBY    DESCRIPTION. 

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

ECONOMIC  WATER  OIL 
SHELI,  .MA.MF.VCTLRERS  use  BCONO.MIC  WATER  OIL  lor 
.MK'IWL  rr'l"l'IX(i  (if  every  description;  it  will  not  gum  iiur 
i-ust,  and   it  S.VVES  TIME  AXD   LABOR. 
WE  C.4.N  SAVE  YOU  50%  In  tbe  COST  of  Jour  CITTING 
.MI.\TURE    BECAISE 

ONE   (iAI.LON   cif  BCO.XOMIC  WATER   OIL   will    mix   readily 
with    30   to   50    gallons    of    WATER,    making    a    tbick,    creamy 
emulsion,    and    (living    vou    a    cutting    mixture    wliich    will    not 
only     be     satisfactory,     but     will     piortuce     very     ECONOMIC 
RESULTS. 

One    TRIAL    ORDER    will    prove    our    STATEMENT. 

Made  in  Canada 

Canadian  Economic  Lubricant  Co. 
LIMITED 

1040-1042  Durocher  St.  MONTREAL 

Making   SHRAPNEL  ? 
Here  is  Standard  Equipment 

The  Fay  &  Scott  turret  tool  post  shown  here  is 
being  universally  adopted  as  standard  equipment  for 
the  manufacture  of  shrapnel. 

The  square  head  turret,  style  G,  is  used  for  turning 
the  outside  of  the  shell.  We  have  made  these  turrets 

for  years,  and  can  fit  tliem  to  any  make  or  size  of 
lathe,  old  or  new. 

Catalog  and  full  details  on  request 

Fay  &  Scott,  Dexter,  Me, 

The  adrciii.scr  innild  //'/.v  tn  kitoir  where  you  saw  his  advertisement — tell  him. 
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ARE  YOU 
HAVING 
TROUBLE  with 

the  belting  on 
\oiir    Grinders f 

ANACONDA  BELTING 
Is  Heatproof 

Is  the  belting  you  are  using  on 
Heavy  Duty  Drills  and  Lathes 
standing  the  severe  conditions  im- 

posed upon  it?  ANACONDA 
BELTING  will  prove  a  profitable 
surprise  to  you  under  these  condi- 

tions, if  you  are  yet  unacquainted 
with  its  merits. 

Let  us  help  you  solve  your  belting 
troubles. 

Main  Belting  Co.  of  Canada 
LIMITED 

10 '/2   St.  Peter  St ,  Montreal 
WATCH    FOR    OUR    MESSAGE    IN    NEXT    WEEKS  ISSUE. 

•1-u..    l.-,OToii    Wliit 
1  "ilMls    l;i,|,i,|s    Mf 

We  Make  Big  Cranes 
as  well  as  the  smaller  capacities  Uw  power  huusL' 
or  other  .service.  Clearance  diagram.-,-  and  other 
data  gladly  furni-^hed  to  engineers  on  request. 

SEND  FOR  CATALOG  NO.  1  10 

Complete 

Foundry 

Equipments 

FQUNDRYEQUIPMENTCQ 
HARVEV-ILL.U.S.A. 

Cranes 

of  all 

Kinds 

If  you're  a  pulley  user 
you've  seen  many  of  these 
pulleys-AMERICANS 
— in  the  shops  you  visit. 
With  oyer  2%  million  marketed 
and  distributed  in  plants 
throughout  the  States  and  Can- 

ada, their  nation-wide  popular- 
ity is  clear — and  it  has  twenty 

successful  years  of  solid  pulley 
service  behind  it. 

Pc(.l)le  l.iiy  AMERICAN  PUL- 
LEYS fur  their  accuracy,  their 

light  weight,  their  strength,  their 
permanency,  their  interchangeabil- 
itv  on  shafts  of  various  diameters; 
they  buy  them  for  their  power- 
saving  qualities — since  they  cut 
the  air  instead  of  fanning  it  (ask 
us  for  an  interesting  data  sheet  on 
this  important  subject),  and  they 
buy  them  because  they're  always 
easy  to  obtain  anywhere  in  any  de- sired size. 

Permanent  stocks  of  50,000  American 
Sfeel-Split  Pulleys  in  five  warehouses  sup- 

plement the  additiohal  thousands  stocked 
by  more  than  200  dealers,  and  sizes  run 
anywhere  from  3  to  120  inches  in  di- 
ameter. 

Send  for  catalog,  price  lists,  or  special  in- 
formation to-day. 

THE  AMERICAN  PULLEY  CO. 
4L'(«!-(5lt  Wissahickon  Av.,  Philadelphia,  Pa.,  U.S.A. 
BOSTON  NEW   YORK  CHIC.'ICO  .'iEATTLE 

Willi.ims  &  Wilsi-n.  Limited,  Montreal 
Tlic  .\.  K.  Williams  Macliinrrv  Co..  Limited 

Wi 

Tor. 

Vancouv ,  John.  X.Ii. 

AMERICAN 
^TEEL  SPLIT  PULLEY 

/f  u:]r:l  iioii  irant  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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OXYGEN 
CONTRACTS 

are  not    necessary    to  obtain  our 
lowest  rateforyour  requirements. 

Better  Oxygen 
Lower  Cost 

Higher  Efficiency 

Jf'ntc  for  particulars. 

Lever  Bros.,  Limited 
Oxygen    Dept. 

TORONTO 

SPECIAL 

SPRINGS 
AND 

Screw  Machine  Products 
MADE   ON    CONTRACT 

to    the    most    exacting    specifications, 
and  deliveries  made  as  desired. 

Ask   for   Booklet  6T. 

r  strtbhshed  1857. 

THE  WALLACE  BARNES   COMPANY 
21S  SOUTH  STREET,        BRISTOL,  CONN.,  U.S.A. 

Manf'rs  of    Barnes-mcvde"   I'roducts 
Sprin<t5.Scr..wMaLhmpProducts.loU  Rolled  StccUnclWire 

i     Ground   to   a   Perfect  Finish  in  20  Minutes    = 
ral'iliii;; 
..r  lall! 
rifcssU 

.\^k    tor 

.    .Mass.      TiM-   till 
.V    for    a    llnishcd    siiri 
(iirther   fiut»   iinil   ftp 

<l    nitli    Norton    .VIiiDilim 
30   minutes.      This    is   t&> 

tlmt    is    prarticall.v  fluwles 

in     the 

til  lien 

onstilute    an    iniportii 
KO-Lonell     .Mills     at 
ntlitions — especiall.v    ( 

(anailian  .Vgents:  THE 
<  \N  V'DI.VX  r.VIKB.VNKS- 

.MORSE  CO.,   LTU., 
.\lnntreal,  Toronto, 
(ittawa,  St.  Jolin, 
N.  B.  ;  Winnipej;, 
I'algary,  SasUatcoii, 
N'aiioonver,  Victoria, 

NORTON    CO.,   Worcester,    Mass.       = 

Tlic  advert ixer  icuitid  like  to  k:i'rw    where  you  saiv  his  advertiscvKnit — tell  hivi. 
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The  Newly  Improved  Racine 
High  Speed  Metal  Cutting 

Machine 

U-.V    Heavy    Duty    Machine — with   3-Speeil    Attailiincnt. 

For    cutting    Angles,    Cbannels,    I-Beams,    Die    Bloclis,    Pipe 
Tutting  and  so  furth. 

SPECIAl,    FEATURES:    .\iit"in:;tir-    Mfting    Devire.    r.imbina- 
tidii   Vise.  Cooling  System,  Bl.ule  Holders,  Saw  Frame. 

Manufactured  by 

Racine  Tool  &  Machine  Company 
Racine,  Wis.,  U.S.A. 

A  Time-Saver  for  Turn- 
ing Copper  Band  on  Shells 

riiis  attachment  will  fit  any  .-iitrinf   lailir   il   with   its  use 
villi  can  turn  the  copper  hand  on  SShrapuel  Sihells  down  to 
size  required  and  burnish   Ihcni  all  in   one  opemt'ion. 

With    this    device    wc    will    u-n;ira  ntcc    an    nntpnt    of 

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

I'.istlngs  aie  .supplied  Iiy   us. 
WRITE    FOE    PAKTIfVI.Mif'. 

LYMBURNER  LIMITED 

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

Good  Threads  Cost 

Less  Than  Poor  Ones 

Wells  Self. Opening  Die-Model  B. 

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

shop,  has  opened  the  eyes  of  many  a 

manufacturer  producing  screw 
threads  to  the  fact  that  he  can 

Increase  Production 
Decrease  Costs  and 
Cut  Perfect  Threads 

all  at  one  and  the  same  time. 

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

We  want  to  send  you  the  booklet 

describing  the  different  models.  Are 
you  willing  to  try  the  W.S.O.D.  in 

your  shop  under  your  own  condi- 
tions? 

Wells  Brothers  Company 
of  Canada,  Limited 

GALT         -         ONTARIO 
Sales  Agents  : 

The    Canadian    Fairbanks-Morse   Co.,    Limited,    Montreal. 
Toronto.       Vancouver.       Winnipeg,       St.  John,      Calgary. 

//  u'hdl  i/ini  ivuni  is  nut  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  bock. 
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OFFICIAL 
AWARD 
RIBBON 

PANAMA  RACIFIC 
INTERNATIONAL 

MEDAL 
HONOR 

OEPARTHEHTOF 

MACHINERY 

Their  Score 

Let  a  score  of  reasons  emblazon  their  score 

"THE  HOLDERS   THAT  HOLD" 

They  were  (lesi«ued  and  iiroilut-eil  after  the  demands  of  the  Hiuh  Speed  Aue  upon 
lathe  tools  were  fully  established  and  understood. 

Tliey  can  be  made  to  grip  tighter  than  other  tool  holders  without  invitina'  their 
destruction. 

Tlicir  protected  fastening's  make  them  immune  from  abuse. 
Their  fasteninas  provide  reserve  |iower — the  sreater  the  pressure  tlie   tiditer  the 
lock. 

They    are    made    of   ~elteted    sto(d;,   seientitically   refined    and    treated    by    trained 
experts. 
They  prevent  lost  motion  l)y  obviating  breakage  of  fastenings. 
They  are  steady  workers  who  never  r]uit  until  the  job  is  completed. 
They  never  lose  their  heads. 
Nothing  upsets  them. 
The  stripping  of  threads  is  impossible. 
They  are  well  balanced;  each  portion  is  designed  for  the  strain  it  bears. 

Their  dependability  is  assured — the  /  Mrj  secures  it. 
They  are  made  and  sold  to  secure  full  commission  to  the  dealer,  full  profit  to  the 
owner  and  full  pay  to  the  workmen. 
Their  successful  career  |ias  not  turned  their  heads;  we  provide  a  suitable  wrench 
for  that  purpose. 

They  permit  a  pound  of  steel  to  perform  t!ie  wo-k  of  many  pounds  of  solid  forgeil 
tools. 
The  cam  fastenings  permit  quicker  locking  and  releasing  of  tools  in  turning,  thread- 

ing, cutting-oflf  and  side  holders. 
The  lockable  spring  head   of  the   Threading  tool   permits  the   finest   threadin;;'   in 
finishing  oV  heavy  roughing  cuts  in  preliminary  operations. 

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

The  planing  tool  with  .'iO  angles  of  adjustment  provides  pei-fect  seating  of  cutters 
with  uniform  locking  pressure  in  all  positions. 

WIlilMIS'^C©. 

BROOKLYN,     KJ   y/ 
BUFFALO,     !>•   1  • 

treet     BROOKLYN ,  N  Y  CJIY 

ipti^  Wrrnch  People 

Western   Office   and  Warehouse: 

40  SOUTH  CLINTON  STREET,    CHICAGO,   ILL. 

CATALOGUE    FOR 
THE  ASKING 

The  advertiser  would  like  to  kiunv   where  you  saw  his  advertisetuent-  -tell  hi 
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Intensified  Production  in   a   Shrapnel  Shell  Factory 
Staff  Article 

Prior  to  fhr  (iflrent  of  slid!  mnkin(i,  tlir  products  of  modern  machine  tool  builders 

seemed  to  hnrc  renrlied  finalitij.  not  onli/  in  rejinement  of  design  and  accuracy  of  work,  but 

also  in  quantitji  of  production.  The  conditions  .pertaining  to  shell  work  hare  afforded  pro- 
gressive manufacturers  welcovic  opportunity  for  exercising  individual  initiative  in  machine 

de&ign.    The  eo-amplcs  described  me  as  interesting  as  their  results  are  commendable. 

SIX  months  aero  the  plant  referri'd  to 
in  this  artiple  was  cumiileting 
shells  at  a  rate  of  800  per  day. 

i'liis  was  eonsidcred  good,  as  liie  result 
'il    several  months'  work  on  shells. 

To-day  tliis  plant  completes  2,700 
shells  per  day  with  practically  the  same 

number  of  men  and  machines.  t'ou- 
sidered  in  the  light  of  other  manu- 

facturers' progress,  the  previous  me- 
thods and  equipment  were  well  ad- 

vanced, and  any  shell  maker  would 
not  have  offered  himself  for  criticism 
had  he  decided  at  that  time  to  leave  well 

alone,  and  insure  the  continuous  opera- 
tion of  the  plant  nnder  the  then  existent 

conditions. 

While  the  arrangement  of  tlie  plant, 
generally  speaking,  is  more  or  less  the 
same  as  six  months  ago,  certain  changes 

in  mct'iods,  machines,  and  equipment 
have  more  than  trebled  the  output. 

The  changes  in  methods  resulted  in 
the  saving  of  time  by  combining  certain 
operations  with  others,  either  before  or 
after.  Other  instances  arose  where  it 

was  found  better  to  move  the  work  in- 
stead of  the  tool,  as  in  wavins'.  for  ex- 

ample. 

■  Changes  in  machines  refer  to  at  least 
two  specifif  instances  where  eastings 
used  in  the  resular  business  of  the  com- 

l)any  were  utilized  in  a  manner  very  dif- 
feren!  from  what  they  were  originally, 
intended  to  be.  Other  eases  refer  more 

to  improvement  in  fixtures  and  operating 
devices.  The  principal  change  in  equip- 

ment refers  to  the  substi- 
tution of  a  chute  system 

in  place  of  t  r  a  n  s  f  e  r 
tru(  ks. 

Methods 
A  careful  study  nf 

the  requirements  show- 
ed that  the  contour  of  the 

nose  could  lie  done  as  part 
of  the  .rough  turning  on 
boring  mills  instead  of  as 
a  separate  subsequent 
operation.  As  performed 
on  a  ■•RuUard''  vertical 
turret  lathe,  the  rough 

turning  is  an  excellent  ex- 
ample of  speed  and  ac- 
curacy on  the  part  of  man 

and  machine.  The  square  tool  l)ox  on 
the  side  carriage  has  two  turning  tools, 
one  roughing  A  and  one  sizing  B.  The 

cross  slide  carriage 
has  a  radius  tool  C, 
which  is  also  used 

for  facing  across 

the  base.  The  turn- 

ing tool  on  side  car- 
riage is  started  at 

the  base  of  the 
shell,  w  h  i  c  h  i  s 
driven  on  to  a 

grooved  arlior. 
While  it  is  travel- 

ling downwards,  the 
cross  slide  carriage 
is  run  down  by  rapid 

power  and  set  for 
cleaning  uji  the  base, 
which  has  been  pre- 

viously rou'jhed  in  a 
miller  (see  Fis.  4). 

Ry  the  time  the  has? 
is  (leaned  up  and 
the  radius  formed 
(see  Fig.  1),  the 
turning  tool  A  has 
reached  the  point  on 
the  shell  where  the 

taper  starts.  The 
operator  now  feeds 
it  out  gradually  by 

hand,     producing     a 

taper  of  sufficient  accuracy  to  meet  tlie 
requirements  for  nosing  later. 

Rapid  travel  now  takes  the  tool  A  up 
to  the  base  of  the  shell,  when  a  quarter- 

turn  of  tlie  tiiid  l)ox  brings  tool  B  into 

position,  when  a  linish  cut  is  taken  across 
the  groove.  The  operation  of  rough 

turning  is  now  completed,  the  groove  be- 
ing machined  afterward. 

The  method  adopted  for  waving  is 

quite  a  departure  from  recognized  prac- 
tice, although  the  variety  of  methods 

already  in  use  by  shell  makers  are 
finite  numerous.  A  helical  spring  and 

ball  thrust  bearing  on  the  tail  end  of 
the  spindle  maintain  the  spindle  in  its 
normal  position.  The  shell  is  gripped 
base  end  in  the  chuck,  a  pipe  centre 
truing  lip  nose  from  the  inside.  A  rapid 
movement  of  the  tailstock  spindle  is  ob- 

tained bv  hand  lever.  The  pipe  centre 

slides  inside  of  spindle  and  is  hacked 
by  a  helical  spring.  The  undercutting 
tool  in  front  of  the  work  is  of  the  solid 

type  which  is  fed  straight  in  to  the  pro- 
per depth  and  then  moved  sideways.  This 

tool  is  operated  first,  the  sidewise  move- 
ment of  the  carriage  being  controlled  by 

stops.  A  wedge  like  plate  is  interposed 
between  the  left  hand  stop  and  the  end 
cf  the  carriage.  This  plate  may  be 
swuna-  round  on  its  hinge  and  allows  jf 
accurate  adjustment  being  made  when 
setting  the  tool. 

Reversed  Waving 

.\s  soon  as  the  undercut  is  machined, 
t'.ie  tool   is  withdrawn,  the  carriage  held 
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towards  one  side  against  the  stop,  and 
with  the  spindle  reversed,  a  hand  lever  is 
pressed  which  forces  a  roller  between  the 
end  of  the  front  spindle  bearing  and  a 
earn  plate  on  the  back  of  the  chuck.  The 
springs  A  and  B  are  now  in  action,  and 
the  shell  is  moved  sideways  in  front  of 
the    waving   tool    which    is   back   of   the 

tion  of  the  fixture  is  identically  that  ot 
a  huge  pencil  sharpener  (see  Fig.  2). 

A  large  4-spindle  "Ingersoll''  milling 
machine  has  been  employed  for  rough 
machining  the  bases,  and  until  recently  it 
operated  with  the  two  vertical  heads 
only;  the  side  heads  remaining  idle  as 
shown  in  photograph.  Fig.  3.    As  will  Ijc 

FIG.  3.     ROUOH  JI.\CHIXING  B.\SES   IX   HORIZI  ).\T.\L   IIII.I.INI!   .M.VCHINE, 

shell,  and  which  is  fed  in  by  hand  in 
the  usual  manner. 

This  method  of  waving  provides  a  very 
smooth  running  machine  which  turns  out 
smooth  waves  with  no  chattering,  and 
runs  at  a  high  speed.  The  use  of  springs 
instead  of  weights  is  preferable  because 
of  tiie  absence  of  inertia  and  momentum 
which  cause  greater  wear  on  the  cam. 

The  idea  of  holding  the  tool  steady 
with  the  carriage  in  a  stationary  position 
against  a  stop  eliminates  all  chatter  such 
as  sometimes  occurs  on  reversal  with  re- 

ciprocating carriages  on  tool  holders. 

Machines 

It  has  been  the  experience  of  many 
shell  makers  that  the  limiting  factor  of 
grinding  success  is  the  necessity  of 
truing  up  the  curved  portion  of  the 
wheel  A  skilled  operator  using  a  piece 
of  carborundum  crystal  has  been  known 
to  get  almost  sixty  shells  ground  with- 

out bringina-  the  truing  up  device  into 
play  and  using  the  diamond.  Average 
operators  run  about  half,  but  the  occa- 

sional loss  of  diamonds  is  an  objection- 
able feature.  This  firm,  like  others,  has 

accordingly  discarded  the  grinder  for 
the  nose  profile,  retaining  it  for  the 
cylindrical  portion  only.  After  nosing, 
the  shell  is  rough  turned  to  profile  with 
a  flat  forming  tool,  and  then  ground  on 
the  parallel  portion,  after  which  it  i? 
chucked  by  the  base  in  a  drilling  uuich- 
ine,  nose  down,  and  forced  down  into  a 

fixture  which  has  three  pairs  of  guidin'/ 
rollers,  and  is  provided  with  a  flat  fonn- 
ing  tool  for  finish  scraping  the  nose  to 

shape.  One  pair  of  the  rollci-s  is  hinged 
on  a  gate  which  opens  to  allow  the  shell 
to  enter  and  leave  the  fixture     The  ac- 

noticed  here,  the  shells  are  held  in  fix- 
tures each  holding  12  shells,  and  ar- 

ranged in  pairs  at  each  end  of  the  table 
so  that  in  machining  a  lot  of  24  shells, 
the  table  had  to  travel  sufficiently  far  to 
pass  six  shells  across  the  cutter. 

A  Striking  Comparison 

Reference  to  Fig.  4  will  sliow  clearly 
iiow  the  machine  was  utilized  to  its  full 

capacity.  The  fixtures  at  either  end  of 
the  table  were  redesigned  so  as  to  each 
hold  four  groups  of  seven  shells  each. 
These   are    ;irfnii!.'i'd    so    that    the   cutter 

heads  come  into  action  on  their  own 

gToup  of  shells  simultaneously,  tlie  ver- 
tical heads  projecting  in  advance  of  the 

side  heads. 

The  difference  in  the  met  hods. of  clamp- 
ing the  work  in  Figs.  3  and  4  call  for 

special  mention.  In  Fig.  3  the  original 
fixtures  liad  24  nuts  which  had  to  be 

loosened  and  tightened  each  travel  of  the 
table.  The  present  fixtures  require  12 
set  screws  only  to  be  adjusted. 

With  a  table  travel  of  six  shell  dia- 
meters plus  clearance,  this  machine 

foimerly  completed  24  pieces.  With  a 
table  travel  of  four  shell  diameters  with- 

out clearance  this  machine  now  coin- 
pletes  28  shells.  Neglecting  clearance 

s|.)aces  in  fixtures  this  represents  an  in- 
crease in  rate  of  output  of  approximate- 

ly 75  per  cent. 

Machine  Tools  Extraordinary 

U'  any  self-respecting  nuicliine  tool 
builder  were  to  be  told  that  a  gas  engine 
frame  with  a  few  fixtures  added  made 
a  first  class  boring  machine,  he  would 
have  serious  doubts  regardiilg  the  sanitv 
of  his  informant.  Fig.  5  is  a  sketch  of 
such  a  machine  in  actual  use.  It  was 
constructed  after  trials  with  a  converted 

bolt  cutter  proved  successful.  The 
cylinder  A  forms  a  substantial  support 

for  the  cutter  spindle  B,  a  suitable  bear- 
ing being  mounted  at  each  end.  In  the 

crankshaft  sujiiiorts  is  mounted  a  yoke 

C,  the  upper  and  lower  portions  of 
which  support  two  fixed  slide  rods  D.  One 
end  of  these  slide  rods  is  fastened  to 

the  cylinder  head,  and  the  other  end  ex- 
tends to  the  end  of  the  bedplate  where 

a  yoke  E  is  mounted,  in  the  centre  of 
wliicli   is  mounted  the  feed  aear. 

•Ui.   I.     IIX-I'II.'KS    WlllCtI    IX'CiilO.VSlOI)   OlITl'CT    l>W    MAt'IlIXIO   7."    riOl!    CKXT 
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Between  the  eylinder  head  and  the 

yoke  C  a  sliding  chuck  G,  is  mounted  on 
the  slide  rods.  Rapid  traverse  of  this 
chuck  alonu:  the  slide  rods  is  obtaine<l 
by  means  of  a  link  and  handwheel  H. 

The  chuck  G,  is  made  a  dose  fit  for 
the  shell  whicli  is  tightened  bv  one  blow 

veniently  operated  by  hammer  E,  which 
has  a  head  at  either  end,  one  for  tighten- 

ing, and  one  for  slackening. 
A  cross  slide  is  fitted  with  a  tool  box 

F,  which  carries  the  tool  proper,  and  is 
operated  by  elevating  the  hand  lever  G. 
Shells  are  received  via  the  chute  H,  the 

SHELL    BORING    .MACHINE    BLILT    FKOM   GASOLINE    E.NGIXE    PART.S. 

of  a  hammer  on  a  taper  pin.  When  the 
chuck  G,  is  moved  away  from  the  cutter 
bar  B  to  let  the  shell  into  position,  the 
plate  I  is  swung  clear,  allowing  the  body 
of  the  chuck  to  telescope  over  feed 
spindle  F. 

The  shell  is  now  slipped  over  the  cut- 
ter bar  B,  the  chuck  G,  moved  over  the 

shell  and  taper  pin  tightened.  Plate 
I  is  swung  back  into  line  with  spindle 
F,  and  boring  commenced,  on  completion 
of  which  the  operations  are  re- 

versed, the  shell  remaining  on  the 
cutter  bar  while  the  cluick  is  drawn 
away. 

Experiments  with  cutters  have 
shown  the  feasibility  of  doing  this 
operation  with  one  cutter  only,  the 
extra  output  more  than  off-setting 
upkeep  of  cutters.  Owing  to  the 
lack  of  a  large  enough  pulley,  this 
machine  takes  56  seconds  per  shell 

for  boring  to  gauge,  but  when  pro- 
perly equipped  and  operated,  it  is 

expected  to  surpass  even  that  satis- 
factory performance. 

.Another  example  of  all  precedent 
l)eing  thrown  aside  is  illustrated  in 
Fig.  6,  which  shows  a  cutting  off 
machine  built  from  a  gasoline  en- 

gine bed  and  cylinder  on  somewhat 
the  same  lines  as  the  boring 
machine  just  described.  The 
hollow  spindle  extends  through  the 
cylinder  casting  A,  being  suitably 
mounted  on  bearings  at  each  end. 
The  rear  end  carries  the  large  belt 
jiulley  B,  while  chuck  C  is  mounted 
on  the  front  end  of  the  spindle. 
Chuck  C  is  solid,  and  is  bored  an 
easy  fit  for  the  rough  forgings, 
which  are  instantly  fastened  in 
position  by  a  blow  on  the  largo  end 
of  the  massive  taper  pin  D.  In 
practice  the  pin  D  is  stopped  in  a 
horizontal  position,  so  as  to  be  con- 

lowest  shell  being  contained  in  loader  I, 
which  is  hinged  so  as  to  swing  into  line 
in  front  of  the  chuck.  During  this 
movement  the  shells  in  the  chute  are  held 
back  by  retainer  J.  Rod  K  is  used  to 
eject  the  shell  from  the  loader  I  into 
the  chuck,  the  collar  on  the  rod  locating 
the  shell.  A  smart  blow  or  two  with  the 
hammer  E  securely  wedges  the  shell 

afte  which  cutting  off  is  merely  a  mat- 
ter of  belt  power  and  tool  strength,  both 

of  which  are  ample,  accomplishing  the 
complete  operation  in  an  incredibly 
short  space  of  time. 
Each  additional  shell  pushes  the  pre- 

ceding one  ahead  of  it  until  they  drop 
out  of  the  back  end  of  the  spindle  where 
a  chute  witli  a  registering  device  conveys 
them  to  tlieir  destin.ition. 

Trucks  Eliminated 

The  mention  of  chutes  brings  forward 
what  is  perhaps  the  most  interesting  of 
the  many  interesting  features  in  this 
plant.  The  duties  of  the  chute  system 
which  has  been  installed  here,  are  pas- 

sive rather  than  active,  yet  its  influence 
on  the  output  in  proportion  to  its  cost, 

is  perhaps,  greater  than  any  other  por- 
tion of  the  plant. 

Persons  familiar  with  machine  shops, 
know  that  a  considerable  amount  of  each 

man's  time  is  spent  lifting  a  job  off  a 
truck  and  putting  it  back  when  finished. 
In  the  case  of  shells,  this  time  is  apt  to 

be  unduly  prolonged  either  through 
fatigue,  or  lack  of  interest,  etc.  If  it  is 

possible  to  avoid  this  slackness,  and  ar- 
range a  system  whereby  the  shell  is  slip- 

ped right  under  the  man's  hand,  where he  can  reach  it  without  exertion,  and 

which  only  requires  the  shell  to  be  lifted 

to  the  height  of  the  man's  shoulder  to 
start  it  on  the  next  stage  of  its  journey, 
then  an  amount  of  unproductive  energy 
is  conserved,  and  the  time  required, 

which  formerly  was  an  actual  loss 
to  employer  and  employee,  is  now 
spent  in  doing  productive  work, 
which  under  the  bonus  system  in 
force  at  this  factory,  means  just  so 

much  more  money  for  the  workman 
at  the  end  of  the  pay. 

The  adoption  of  the  system  ren- 
dered necessary  the  establishment 

of  inspection  benches  at  certain 
points,  where  the  work  is  received 
from  a  preceding  group  of  ma- 

chines, and  is  distributed  through 

individual  chutes  to  several  ma- 
i-liines  in  another  group,  which  per- 

form the  necessary  work,  and  if 
immediate  inspection  is  required, 
leturn  it  by  another  series  of 
ilmtes  to  the  inspection  bench. 
Where  corrections  have  to  be  made, 

a  "returns"  chute  is  provided  to 
i-acli  machine,  making  three  chutes 
ou  occasion  between  inspection 
bench  and  each  machine  of  a  group. 

Should  inspection  not  be  re- 
<iuired,  the  operator  does  not  re- 
1  urn  the  shell  to  the  inspection 
bench,  but  instead,  sends  it  on  by 
a  chute  to  the  machine  which  is  to 
do  the  succeeding  operation.  In 
this  manner  the  shells  travel  indi- 
vidunllv  as  each  stage  is  com- 

|>Ieted.' 

Full    advantage    has    been    taken 
of    tlu'    many    time    saving    possi- 
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bilities  of  such  a  system,  the  adop- 
tion of  which  made  it  possible  to 

immediately  locate  the  cause  of  any 
slowing  down  in  production.  The  whole 
plant  now  became  one  vast  unit 
with    each    machine,    or    group    of    ma- 

ilit     bi 

liav- 

chines,  as  the  case 

ing  its  output  strict- 
ly limited  to  the 

number  of  shells 
sent  on  to  it  from 

the  previous  g^-oup. 
A  choking  or  over- 
flowing  of  the 
chutes  indicates 

where  a  hold-up  is 
taking  place,  and 
euables  additional 

facilities  to  be  pi'r- 
vided  as  the  mini- 

mum output  is  shift- 
ed around  from  onr 

o  p  e  r  ation  to  an- 
other. 

A  c  o  n  s  i  d  erabli'' 
amount  of  time  and 
labor  was  also  sa\- 
ed  by  p  r  o  v  iding 
each  chute  with  a 
counter  which  had 
suitable  symbols 
marked  on  it,  indi- 

cating nature  of  op-  in;  ;  riii  r 
eration,  etc.     These 
counters  were  simply  and  cheaply  made 
by  using  Veeder  cyclometers  with  a 
large  disc  mounted  on  the  spindle.  The 
counter  is  mounted  on  the  chute  so  that 

as  the  shell  passes  underneath,  it  re- 
volves the  disc  a  certain  amount  so  that 

each  shell  keeps  tally  for  itself.  In  the 
case  of  shells  which  are  returned  to  a 

machine  for  con-eetion,  the  shell  is  put 
in  the  chute  ahead  of  the  counter  so  as 
not   to  register  twice. 

Fig.  7  shows  an  inspection  bench  with 
chutes  serving  three  boring  machines, 
the  small  machine  in  the  right  fore- 
gTound  being  a  converted  bolt  cutter, 
which  has  rendered  excellent  service  in 
shell  boring.  The  counters  can  be 
seen    on    the    upper    end  of  each   chute 

svsri:\i  isETWEEX  INSPECTION  r.i:xrii   a< 

at  the  machines.  Fig.  8  gives  a  good 
idea  of  the  labor  saved  in  carrying  shells 

from  the  banding  press  to  the  band  turn- 
ing machines.  These  machines  are  small 

turret  lathes  fitted  with  automatic  collet 

chuck  coupled  up  by  link  motion  to  the 
turret  slide.  The  movement  of  the  tur- 

ret tightens  the  chuck  and  takes  a  rough 
cut  off  the  band  at  one  operation. 

Finishing  and  sizing  tools  are  mounted 

on  small  cross  slide.  With  copper  of 

average  softness,  one  of  these  machines 
can  finish  a  band  complete  in  27  seconds. 

A  great  amount  of  labor  in  handling, 

counting  and  trucking  shells  is  thus  dis- 
pensed with,  and  records  are  kept  up  to 

the  hour  or  minute  if  desired. 

Premium  and 

Bonus  Systems 

The  gTeatly  in- 
creased output  in 

this  plant  is  largely 
due  to  the  efforts 
and  ability  of  the 

c  0  m  p  any 's  execu- tives in  providing 
labor  saving  devices, 

improving  machin- 
ing methods,  re- building mac  hines, 

developing  chute 

systems,  and  other- wise keeping  up 

every  detail  of  the 
work  to  the  last 
notch  of  efficiency. 
Such  efforts  by  the 

company  would  have 
yielded  much  less 
g  r  a  tifying  returns 
had  it  neglected  that 

all  important  factor 

of  modern  com- 
i.e.,       the       human 

MAI   UINKS 

uiercial       success, 
element. 

Some  concerns  have  attained  consider- 

able prominence,  and  achieved  large  fin- 
ancial success  while  maintaining  an  at- 
titude of  decided  indifference  towards 

emi:)loyees'  earnings.  The  possession  of 
valuable  patent  rights  and  large  profits 

accruing  therefrom  have  in  a  few  indi- 
vidual  instances    enabled    the   employers 

M.VCHIXBS   .\ND   THENCE   TO    INSPECTION  BENCH 
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to  ignore   altogether  tlie  just   claims   of 
the  actual  producers. 

The  capable  manner  in  which  this  con- 
cern approached  the  problem  of  securing 

the  men's  whole-hearted  co-operation  has 
met  with  all  the  success  to  which  it  is 

entitled.  It  is  safe  to  say  that  the  at- 
titude and  enthusiasm  of  the  men  to- 

ward the  work  being  done,  is  only 
equalled  by  the  sincerity  of  their  regard 
for  the  frank,  open-handed  manner  in 
which  the  company  has  dealt  with  them. 

This  desirable  condition  is  due  to  the 
adoption  and  faithful  carrying  out  of  a 
combined  premium  and  bonus  system. 
All  of  the  men  who  are  engaged  on  ma- 

chining, hardening,  loading,  etc..  or  pro- 
ducing in  any  form,  are  paid  on  the 

premium  system.  After  careful  study, 
a  time  limit  was  established  for  a  certain 

operation,  and  except  when  a  new 
method,  process,  tool,  or  other  improve- 

ment is  introduced,  this  limit  is  never 

changed.  When  the  fortnightly  earn- 
ings are  made  up  on  the  basis  of  the 

number  of  hours  worked,  eac!i  man  re- 
ceives a  premium  payment  equal  to  the 

value  of  half  of  the  time  saved  over  the 
limits  set  for  the  different  operations. 

In  this  way  every  producer  automatic- 
ally becomes  a  partner  in  tlie  business, 

the  firm  supplying  machinery,  work,  ma- 
terial, power,  etc.,  and  sharing  equally 

with  each  employee  the  profits  which 
are  directly  due  to  his  own  individual 
effort. 

A  Factor  of  Success 

The  "human  element"  is  always  pres- 
ent in  such  affairs,  and  however  great 

the  success  of  the  present  instance, 
other  cases  might  result  in  failure  if  this 
factor  were  not  properly  regarded.  The 
chief  point  of  this  regard  is  a  liberal 
basis  for  time  limits.  If  a  certain  time 

limit  yields  a  satisfactory  cost  for  a  cer- 
tain operation,  then  the  employer  should 

constantly  remember  the  all  important 
fact  that  every  dollar  extra  which  a  man 
earns  as  premium,  also  represents  a 
dollar  less  cost  to  the  company. 

In  addition  to  this  premium  system,  a 
bonus  system  has  been  put  into  effect 

which  applies  to  all  non-productive  labor. 
This  covers  tool-makers,  stock-keepers, 
laborers,  etc,  and  also  the  entire  office 
force.  This  bonus  is  distributed  on  a 

percentage  basis,  and  is  based  on  the 
average  daily  output  over  a  fortnightly 
pay  roll  period. 

A  bulletin  board  in  a  prominent  posi- 
tion is  kept  posted  with  the  latest. output 

figures  and  the  corresponding  bonus, 

thus  maintaining  a  state  of  active  expec- 
tation which  reflects  itself  in  a  steadily 

increasing  output  at  less  cost  to  the 

firm,  and  accompanied  by  propor- 
tionately higher  wages  for  tlie  men. 

EXPANDING  MANDREL  FOR  TURN- 
ING SHELLS 

By  .J.  A.  Moffat 
THE  accompanying  sketch  illustrates  an 

expandiun'  mandrel  used  in  turning 
shells  wnere  the  bore  is  parallel.  The 
sleeve  A  is  turned  about  .010  smaller 
than  the  bore  of  the  shell  and  is  split  in 
the  centre  to  allow  it  to  expand  when  the 
taper  plug  B  is  screwed  in. 

A  round  steel  spring  D  holds  the  two 
pieces  of  the  sleeve  together.  The  eui! 
C  of  the  plug  fits  into  a  square  driver 
fastened  to  the  face-plate  of  the  lathe 
The  screw  E  is  made  standard  pitch, 
which  prevents  the  plug  from  pulling  out 
when   the  sleeve  expands. 

In  practice  two  mandrels  are  used. 

While  one  shell  is  beina-  turned,  its  ]ire- 

tatious  are  $3,300  up.  It  is  substituted 
for  and  superior  to  tungsten. 

The  Kennedy  Claims  are  splendidly 
situated  for  shipping  and  can  be  worked 
to  great  advantage  by  tunnel,  which, 
with  the  fine  showing  of  ore,  give  the 

property  all  the  earmarks  of  a  very  val- 
uable mine,  despite  the  usual  pockety 

nature  of  the  few  known  deposits  of 
molvbdenum. 

  @   

STEEL    MAKING    IN    ELECTRIC 
FURNACES 

THE  making  of  steel  in  electric  furnaces 

was  the  subject  of  several  interesting  ad- 
dresses given  before  the  Montreal  Metal- 
lurgical Association  at  a  meeting  held  on 

October   13   under   the   chairmanship   of 

EXPANDTN«  MANDREL  FOR  TURXIXG  SHELLS. 

decessor  is  being  removed  from  the  man- 
drel and  another  put  in  its  place  and 

made  readv. 

  ©   

MOLYBDENITE  SAMPLES  FROM 
NORTHERN  QUE. 

G.  R.  E.  KENNEDY,  of  Sherbrooke, 
has  returned  from  a  trip  into  Northern 
Quebec,  with  some  50  lbs.  of  molybdenite 
specimens  which  have  been  sent  to  the 
Assay  office  for  analysis.  They  were 
obtained  by  him  and  J.  D.  Kennedy, 
who  investigated  and  successfully  re- 

located claims  formerly  taken  up  and 
prospected  by  Capt.  K.  E.  Kennedy, 
who  had  to  abandon  them  on  going  to 
the  front. 

Remarkable  rich  samples  were  secur- 
ed with  nothing  but  a  prospector's  pick, 

in  a  granite  and  pegmatite  formation,  of 
which  there  is  a  large  area,  and  cover- 

ed by  their  claims. 

There  are  only  a  few  places  in  Cana- 
da where  this  somewhat  rare  mineral, 

molybdenite  (sulphite  of  molybdenum) 

is  found,  and  the  world's  production  is 
very  limited. 

It  is  used  in  the  manufacture  of 
high  speed  steels  armor  plates,  rifle 
and  big  gun  barrels,  etc.,  to  which 
around  10  per  cent,  imparts  the  quality 
(if  taking  a  great  heat  without  loss  of 
temper.  It  is  now  in  great  demand  by 
(ireat  Britain  and  France.  Before  the 

war.  it  was  worth  around  .$400  per  ton, 

for  01)  per  cent,  concentrates.     Late  quo- 

Dr.  Alfred  Stansfield.  Attention  was 
drawn  to  the  fact  that  the  making  of 

steel  by  this  process  is  about  to  be  prac- 
tised in  Montreal.  The  meeting  was 

opened  by  Dr.  Stansfield,  who  spoke  of 
the  commercial  possibilities  of  the  elec- 

tric furnace  in  steel  foundries. 

The  chairman  was  followed  by  Mr. 

Davey,  of  the  Canadian  Brake-Shoe  Co., 
who  gave  a  detailed  account  of  the  fur- 

naces in  use  at  the  Sherbrooke  steel 

foundries  of  that  company.  These  fur- 
naces are  four  in  number,  each  of  5,000 

pounds  metal  capacity. 

G.  C.  McKenzie,  of  Ottawa,  represent- 
ing the  Mines  Branch  of  the  Department 

of  Mines,  told  of  the  electric  furnaces 

for  making  steel  at  Welland  and  To- 
ronto. He  referred  also  to  the  Moffatt- 

Irving  process  for  the  production  of 
steel  directly  from  Canadian  ore,  and 
explained  that  this  process  was  about  to 
be  tested  by  the  Government. 

Mr.  Evans,  of  Belleville,  described  the 
Evans-Stansfield  process  for  making  cold 

steel  electrically  from  titaniferous  mag- 
netite ore. 

A  short  account  of  steel  making  at  tlic 

Longueuil  plant  of  the  Armstrong- Whit- 
worth  Co.,  which  will  shortly  introduce 
the  Heroult  furnace  for  that  purpose, 

was  given  by  C.  Bristol,  and  Mr.  Green, 
of  the  same  company,  had  with  him  some 
materials  which  he  melted  in  the  electric 
furnace  in  the  McGill  metallurgical 
laboratory.  At  the  end  of  the  meeting 

he  poured  the  molten  steel  into  two  in- 

gots . 
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Sheet  Metal  Elbows:  Their  Development  and  Laying  Off 
By  J.   W.   Ross 

7ft  order  to  thoroughly  understand  the  principles  involved  in  the  development  of  cylin- 
drical and  other  forms,  such  as  are  met  in  sheet  metal  work,  a  considerable  knowledge  of 

geometry  is  desirable.  Through  the  medium  of  these  articles,  the  author  places  practical 

examples  at  the  disposal  of  our  readers,  and  the  knowledge  to  be  gained  by  a  close  and  per- 
sixtent  st)idi/  of  till'  principles  and  methods  emploi/ed  will  well  repaij  thf  time  spent. 

THE  fabrieatiou  of  elbows  forms  a 
considerable  part  of  sheet  iron 

workers'  practice.  The  various 
forms,  cylindrical,  oval  and  rectangular, 

will  be  herewith  described,  and  the  pat- 
terns developed  for  both  heavy  and  light 

plate. 

For    the    purpose    of    students'    home 
iiraetiee,  the  measurements  will  be  "iven 

berged  in  relation  to  the  points  on  the 
half    plan    view. 
As  the  elbow  is  made  in  two  courses 

and  of  equal  diameters,  it  will  readily 
be  seen  that  the  mitre  line  as  stated 

forms  an  angle  of  45°  degrees,  therefore 
it  will  only  be  necessary  to  lay  out  one 
course,  from  which  afterwards  the  other 
may  be  marked. 

iiy  '" 
in  inches,  so  that  tlie  developments  may 
be  made  on  stiff  paper.  The  patterns 

may  be  perforated  at  the  located  "rivet 
holes,"  by  a  punch  similar  to  a  tram 
conductor's  transfer  punch,  which  may 
be  purchased  at  any  15-cent  store,  this 
punches  a  round  hole.  The  patterns  can 
then  be  connected  together  by  common 
paper  fasteners.  This  is  good  practice 
for  the  student  in  laying  out  the  rivet 
holes,  which  will  give  him  the  necessary 
confidence  when  laying  out  on  the  plate. 

Cylindrical  Elbows 

Fig.  1  shows  an  ordinary  two-piece  90- 
degree  elbow  which  will  he  (lf'velo])ed  by 
the  parallel  line  method. 

Measure  off  AF,  Fig.  1.  ciiunl  to  V^o 
inches,  at  right  angles  to  AF.  draw  AB 

and  FE,  making  AB  equal  to  214  inches, 
and  FE  %  inch.  BC  is  drawn  parallel  to 
AF,  and  equal  in  length  to  AB.  CD  is 
parallel  to  BA,  and  equal  in  length  to 
AF.  DE  is  drawn  at  right  anales  to  CD 
and  EF,  and  of  the  same  jensth  as  EF. 
Connect  the  mitre  line  BE.  wliich  is  at 
45  degrees,  to  the  lines  BA  and  BC. 

Bisect  AF,  and  with  4"  as  centre  and  4" 
A  as  radius,  describe  the  serai-eirde  A 
4F,  showing  the  half  section  view  of  the 
elbow.  Divide  this  view  into  a  suitable 
number  of  equal  parts,  in  this  case  6 
parts  are  chosen.  Eacli  point  is  num- 

bered in  consecutive  order.  From  these 
points  draw  lines  parallel  to  the  lines 
AB  and  EF,  up  to  their  insections 
with  the  mitre  line  BE,  which  are  num- 

The  neutral  circumference  of  the 

elbow,  or  the  stretchont  as  it  is  more 
generally  termed,  equals  the  neutral 
diameter  multiplied  by  either  .3  1/7  or 

3.14,  which  equals"  1.5X3.14  =  4.71 
inches,  or  slightly  nnder  4'''4  inches. 

Measure  off  FAF,"Fig-.  2,  equal  to  4% 
inches.  Bisect  at  7"  and  erect  the  per- 

pendicular 7^7'.  Divide  1^  to  7^  into  the 
same  number  of  equal  spaces,  as  in  Fig. 

1  on  the  plan  view ;  also  divide  7^1^  sim- 
ilarly, thus  making  12  spaces  in  all. 

Erect  perpendiculars  on  these  points, 
which  are,  of  course,  at  right  angles  to 

A  smooth  even  curve  drawn  through 
these  located  points  will  define  the  mitre 
line,  which  is  also  the  rivet  line.  Laps 
are  to  be  added  to  the  rivet  mitre  line, 

and  also  the  rivet  lines  1"1^,  Fig.  2,  for the  vertical  seam. 

As  both  courses  are  the  same  size,  the 
connection  at  the  mitre  line,  after  the 
plate  is  rolled  up,  will  necessitate  one  of 
the  courses  to  be  slightly  opened  out 

with  a  machine  suitable  for  that  pur- 
pose, or,  in  default,  with  a  hammer,  so 

that  one  course  will  fit  over  the  other. 
In  tinsmith  work  suitable  seaming 

allowances  are  made  according  to  the 

style  of  seaming.  P^ig.  2  shows  the  pat- 
tern without  any  allowance  for  laps. 

60-Degree  Elbow 

Fig.  3  shows  the  elevation  and  lialf- 
sectional  views  of  a  two-course  cylindri- 

cal 60-degree  elbow.  Draw  the  line  GLO, 
make  OL  equal  to  1  1/16  inches,  and  the 
neutral  diameter  of  the  elbow  GL  equal 
to  11  2  inches.  With  centre  0  and  radius 
G,  describe  the  arc  GL  With  the  same 
radius  and  G  as  centre  describe  another 
arc  to  intersect  arc  GI  at  I.  Connect  I 

to  0  by  a  straight  line. 

The  angle  formed  by  GO  and  10  is 
60  degrees.  Bisect  the  arc  GI  at  M,  and 
through  this  point  draw  a  straight  line 
from  0,  extending  to  H.  At  right  angles 
to  GL  draw  the  lines  GH  and  LK  to  in- 

tersect the  mitre  line  HK.  Connect  H  to 
I  and  K  to  J.  If  carefully  constructed 
the     cinirse     GHKL     will     be    equal    to 

the  line  FAF,  and  parallel  to  the  centre 
line  AB.  Set  the  dividers  to  the  distance 

7-7',  Fig.  1;  transfer  this  over  to  the 
corresponding  number  in  Fig.  2.  It  will 
be  noted  the  seam  is  located  on  the  line 
in\  Fig.  1. 

Reset  the  dividers  in  each  case  to  the 

distances  6^6',  5-5i,  4^4',  3*31,  2^21,  1-1', 
Fig.  1,  and  transfer  over  each  distance 
to  its  allocated  line  in  Fig.  2. 

HIJK.  Bisect  GL  at  4"  and  <lrrtw  in  thi- 
half-sectional  view  G4L.  Divide  this 
semi-circle  into  any  number  of  equal 
parts,  according  to  the  exigencies  of  the 
work.  •  Project  these  located  points  to 
the  mitre  line,  as  explained  in  Fig.  1. 
The  stretchout  LGL,  Fig.  4,  equals 

li/j  times  3.14,  which  equals  4.71  inches, 
or  slightly  less  than  4%  inches.  Bisect 

this  line  LGL  at  7°  and  erect  the  perpen- 
dicular 7V,  thus  locating  the  centre  line 
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of  the  templet,  and  also  defining-  the 
seam  lines  1°1'  and  1"!'.  Divide  IV  and 
""7"  each  into  the  same  number  of  equal 
spaces,  as  in  Fig.  3.  Erect  perpendicu- 

lars parallel  to  the  centre  line  7°7^ 
through  the  points  thus  located,  also 
numbering  each  perpendicular  in  rela- 

tion to  the  construction  lines,  as  1°1\, 
■2"2\  etc.,  in  Fig.  3.  Transfer  all  the 
distances  Tl^  6"6S  5°5',  etc.,  in  Fig.  3, 
over  to  their  corresponding  ordinates  in 
Fig.  4.  An  even  drawn  curve  through 
these  points  locates  the  rivet  line  or 
seaming  line.  Laps  to  be  added  accord- 
ingly. 

Elbow  With  Gore 

Fig.  5  illustrates  a  two-t-uurse  90-de- 
gree  elbow,  with  the  section  BKC  cut 
away   to  clear  an  obstruction,   the  gore 

which    e(iuals    3.14  X  IV2  =  slightly    less 
tiian  434  inches. 

Measure  otf  GAG,  Fig.  6,  equal  to  43/4 
inches.  Divide  this  into  12  equal  spaces, 

erect  perpendiculars  and  number  in  re- 
lation to  their  corresponding  lines  in 

Fig.  5.  Set  the  dividers  to  the  various 

distances.  7-71,  6-'6\.  5-5^  4^41,  3"3i,  2^21, 
1-1',  in  Fig.  5,  and  transfer  these  over 
to  their  allocated  lines  on  Fig.  6.  An 
evenly-drawn  curve  through  these  points 
locates  the  mitre  or  rivet  line.  Fig.  6 
illustrates  the  templet,  to  which  must  be 
added  laps  according  to  requirements, 
whether  for  seaming  or  riveting. 

The  gore  BCH  will  now  be  dealt  with. 
It  is  here  necessary  to  have  a  cross  sec- 

tional view  through  the  plane  H7',  Fig. 
5,  to  obtain  the  true  lengih  or  stretchout 

of  the  gore,  which  is  foreshortened 
1^4       in     the     elevation     view     shown     in 

Fig.  5. 
The  cross  sectional  view  is  shown 

in  Fig.  8. 

The    construction    of    such    is    as 

follows:  From  the  points  7',  6',  5', 
4'  draw  parallel  lines  to  BC.  ami 

project      to      the      points       7*,     6'.     .5', 

<\   I  l> 

^P- FIG 

BCH  being  fitted  to  the  resultant  open- 
ing. Fig.  9  shows  the  templet  for  the 

gore,  and  Fig.  6  for  each  of  the  courses. 
Measure  off  on  the  line  AGO,  Fig.  5, 

AG  equal  to  11/2  inches  and  GO  to  sc- 
inch. With  0  as  centre  and  OA  as 

radius,  strike  the  quadrant  AD.  With 
OG  as  radius  and  0  as  centre,  strike  the 
quadrant  GE.  Connect  D  to  E.  which 
is  in  line  with  0  and  at  right  angles  to 
AG.  Bisect  the  quadrant  AD,  and 
through  this  point  draw  a  straight  line 
from  0  to  K,  thus  locating  the  mitre 
line.  Draw  KA  at  right  angles  to  AG, 
and  KD  parallel  to  AG.  Locate  the 

points  B,  C  by  measuring  ""s-inch  from 
the  point  K.  Connect  B  to  C,  thus  de- 
tining  the  portion  cut  away. 

With  4^  as  centre,  draw  in  the  half- 
sectional  view  7,  4,  1.  Erect  the  per- 
jiendicular  4-4'  on  the  line  AG.  The 
point  H  where  the  line  intersects  the 
mitre  line  KF  will  also  locate  the  ter- 

mination of  the,  gore.  Connect  B  to  H 
and  H  to  C,  which  makes  BH  and  CH 
the  mitre  lines  between  the  gore  and  the 
courses.  Divide  the  half-sectional  view 
into  a  number  of  suitable  equal  spaces, 
as  shown.  Project  tlie  points  6  and  5  to 
their  intersection  with  BH,  also  the 
points  3  and  2  to  the  mitre  line  HF. 
The  stretchout  GAG,  Fig.  6,  equals 

3.14    times    the    neutral     diameter  7   1, 

FIG.  6 

4*,  Fig.  8.  Draw  in  the  line 
H'F'  parallel  to  KH,  and  right 

angles  to  the  projection  lines,  7'7'',  6'6*, etc.  Now  with  distance  equal  4H  in 

plan  view,  Fig.  5,  measure  off  the  dis- 
tances 4.4*  in  Fig.  8.  Similarly  with  dis- 
tances 5-5  and  6-6,  Fig.  5,  transfer  to 

5,5*  and  6,6*,  Fig.  8.  Draw  an  even  curve 
through  these  points.  This  shows  the 

true  length  of  the  gore  througli  7^H, 
Fig.  5.  The  mitre  line  FK  is  extended 
to  H°H°.  On  this  is  laid  off  the  true 
length  of  the  gore  which  has  just  been 
computed. 

The  exact  length  of  the  distances  7*  to 
()*,  6*  to  5*,  and  5*  to  4*,  measured  along 
the  curve,  is  transfen-ed  to  Fig.  9,  as 
7^  to  6^,  6^  to  5',  and  5^  to  4°.  Lines  are 
drawn  through  these  points  at  right 

angles  to  the  line  H°H°.  The  distances 
on  the  gore  BCH,  7^71,  e^e',  and  5^5', 
Fig.  5,  are  transferred  and  measured  in 

Fig.  9,  as  757°,  656°,  5=5".  A  curve  drawn 
through  these  points  completes  tlie  pat- 

tern, with  the  exception  of  the  laps.  This 
curve  locates  the  rivet  lines,  and  all  the 
points  of  intersection  on  the  templets. 
Figs.  6  and  9,  may  be  used  for  the  pitch 
of  the  rivet  centres  through  wliich  tlie 

lioles  may  be  punched — by  the  puncli  al- 
ready referred  to,  so  as  to  facilitate  tlie 

fitting  up  of  the  paper  models — and  in 
the  case  of  plates  for  riveting  together 

TEMPERING  REAMERS  AND  TAPS 

A  GOOD  way  to  harden  a  long  reamer 
without  warping-  is  to  suspend  the 
reamer  and  tongs  by  a  twisted  string. 
When  the  reamer  is  heated  properly, 
hold  it  over  the  tub  perpendicularly  by 
the  string  in  one  hand,  and  keep  it  from 
turning  with  the  other.  When  ready  let 
go  and  allow  it  to  revolve  rapidly  and 
dip  at  the  same  instant.  Reamers  or  taps 
hardened  in  this  way  will  remain 
straight.  This  idea  is  worth  testing,  not 
with  a  bit  of  twisted  string,  but  with  a 
proper  mechanical  rotor,  the  speed  of 
which  could  be  varied  in  the  experi- 

ments. There  are  many  small  cutting- 
tools  which  cannot  be  hardened  and 

kept  to  their  required  form.  A  good 
many  twist  drills  are  not  very  straight 

after  temperina'. — Ex. 
  ©   

PREVENTING     CORROSION     IN 
BOILERS 

IT  IS  e.i^tremely  doulilful  wliether  the 
suspension  of  zinc  slabs  in  a  boiler  will 
prevent  scale,  says  the  Electrical  World. 
Scale  is  due  to  the  presence  in  the  feed 
water  of  substances  like  the  sulphates 
and  carbonates  of  lime  and  magnesia. 
When  the  water  is  heated,  these  sub- 

stances are  precipitated  and  are  baked 
on  the  plates  and  tubes.  The  action  of 

zinc  in  a  boiler  is  galvanic  and  is  in- 
tended primarily  to  prevent  corrosion  of 

the  metal  parts  of  the  boiler.  To  prevent 
scale  formation,  it  would  have  to  change 

the  nature  of  the  sulphates  and  carbon- 
ates or  else  keep  them  from  coming  in 

contact  with  the  boiler,  neither  of  which 
it  is  a'ble  to  do. 

It  is  true  that  in  the  course  of  the  gal- 
vanic action  set  up  by  the  use  of  zinc,  hy- 

drogen is  set  free  at  the  water  surface  of 
the  plates  and  tubes,  and  the  liberation  of 
hydrogen  in  this  way,  if  rapid  enough, 
might  prevent  scale  from  adhering;  but  it 
is  scarcely  to  be  believed  that  the  feeble 
.galvanic  action  set  up  by  the  use  of  zinc 

slabs  could  produce  hydrogen  at  a  suf- 
ficient rate  to  keep  all  sediment  and  pre- 

cipitates from  collecting  on  the  surfaces 
on  the  metal. 

  ®   

Steel  Piston  Rod  Tests. — An  American 
steel  concern  has  announced  the  results 

of  a  series  of  tests  on  piston  rods  made 
of  the  steel  it  manufactures.  The  steel 

showed  a  tensile  strength  of  123,775  lbs. 

per  square  inch,  an  elastic  limit  of  82,- 
600  lbs.,  witli  an  elongation  of  24  per 
cent,  in  2  in..  an<l  a  reduction  of  area  of 

53  per  cent.  In  a  revolution  testing  ma- 
chine, 984,933  revolutions  were  required 

to  break  tlie  test  pieces  at  a  stress  of 

30,000  lb.  per  .square  inch.  This  steel, 
which  contains  manganese,  is  produced 
in  an  electric  furnace. 
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Papers    Read    at    the    Recent    Foundrymen's    Convention Selected  iron,  fhf  more  important  subjects  presented  for  discussion  before  the  Annual 

Convention  of  the  American  Foundrymcn'.^  Association  and  the  American  Institute  of  Metals 

at  A tlantic  City,  N.J.,  during  September,  1015.  The  papers  cover  a  wide  field  of  foundry  and 

allied  activity',  the  nature  of  the  results-  and  the  completeness  of  the  reports  making  them 
of  particular  interest  to  all  who  desire  to  hep  in  touch  with  metallurgical  progress. 

THE  CONVERTER  IN  STEEL  CAST- 
INGS MANUFACTURE 

By  C.  S.  Koch* 

A  WRITER  of  a  paper
  on  the 

manufacture  of  steel  eastings, 

some  four  or  five  years  ag-o,  start- 
ed with  the  foUowin-!:  words:  "This 

subject  has  already  been  discussed  so 
thoroughly  before  this  association,  that 

not  many  points  remain  uncovered." 
Since  then  there  have  been  numerous  ad- 

ditional papers.  Consequently,  it  has 
been  difficult  for  the  writer  to  dig  up 

something  not  yet  touched  upon,  which 
would  still  be  of  general  interest.  There 
have  been  refinements  in  many  ways,  hut 

they  are  generally  too  detailed  to  go  in- 
to. If  one  looks  over  the  Transactions 

of  the  Association,  he  will  find  a  large 

amount  of  good  matter  on  the  converter. 
He  will  find  papers  on  its  construction, 

its  lining,  its  manipulation,  and  its  chem-' 
istry,  and  all  the  details  pertaining  there- 

to, all  of  which  is  of  interest  to  those 
who  are  in  close  touch  with  the  sub- 

ject. However,  little  is  found  in  regard 
to  the  various  factors  which  have  tended 
to  make  the  converter  a  successful  means 

for  making  steel  in  many  cases  and 
equally  as  disastrous  in  as  many  more; 
little  material  is  available  giving  reasons 
why  the  converter  is  still  being  run  in 
some  foundries  after  10  or  15  years,  and 
why  it  was  run  six  months  or  less  in 
others.  The  writer  proposes  to  discuss 
this  subject. 

Is  the   Converter  Practical? 

If,  say  10  or  12  years  ago,  the  follow- 
ing question  were  asked,  "Is  the  con- 

verter a  practical  means  for  making 

steel  for  castings?",  the  total  number 
of  replies  in  the  affirmative  would  have 
been  less  than  10.  That  is,  replies  from 

men  whose  experience  w'ould  justify 
their  endeavoring  to  answer  the  question. 
The  number  of  negative  replies  would 
have  been  almost  too  great  to  record.  The 
proportion  would  have  been  about  nine 
negatives  out  of  10  answers.  If  the  same 
question  were  asked  to-day  from  the 
same  class  of  individuals,  the  trend  of 
replies  would  be  just  about  the  reverse. 
The  converter  process  has  about  as  large 
a  proportion  of  adherents  to-day  as  it 
had  adverse  critics  10  years  ago. 

Up  until  about  1905,  the  failures  gTeat- 
ly  exceeded  the  successes.  For  the  next 
five  years,  the  number  each  way  was 
nearly  equally  divided  and  of  late  years, 

•Fort   Pitt   Steel   Caating   Co.,    McKeescport, 

the  successes  have  been,  probably,  in  ex- 
cess of  the  failures.  But  we  must  not 

lose  siglit  of  the  fact  that  news  of  a  suc- 
cess is  published,  while  that  of  a  failure 

is  squelched.  In  the  early  days,  the 
failures  were  not  due,  as  we  might  sup- 

pose, to  the  crudity  of  the  process,  but 
rather,  as  a  rule,  to  the  fact  that  in  a 

great  numbei-  of  cases  the  converter  was 
being  employed  for  purposes  for  which 
it  was  not  adapted  and  was  being  wrong- 

ly applied.  Better  results  have  been  ob- 
tained in  recent  years  because  the  users 

have  exhibited  better  judgment  in  the 
selection  of  the  particular  lines  into 
which  they  have  entered. 

This  can  be  demonstrated  by  an  anal- 
ysis of  the  history  of  the  converter 

foundries  of  the  United  States.  In  mak- 
ing this  analysis,  trade  conditions  must 

be  taken  into  consideration  as  they  vary 
from  one  locality  to  another. 

The  conclusions  from  this  examination 

seem  to  .show  that  the  following  state- 
ments are  approximately  true: 

1. — The  application  of  the  converter  to 
the  manufacture  of  a  general  line  of 
railroad  car  castings  has  not,  to  date, 
been  a  success. 

2. — The  use  of  the  converter  in  con- 
junction with  an  open-hearth  furnace 

has  not  generally  met  with  success.  That 
is,  the  open-hearth  foundries,  which 
have  endeavored  to  add  the  converter  to 

their  equipment,  have  nearly  always 
given  up  this  process  after  a  short  trial. 

ii. — Iron  foundries  which  have  endeav- 
ored to  add  the  converter  to  their  equip- 

ment, except  in  favored  conditions,  have 
been   unsuccessful. 

4. — Various  manufacturing  companies, 
having  a  fair  consumption  of  steel  cast- 

ings, have  not  *by  any  means  been  satis- fied with  the  results  of  making  a  small 
tonnage  for  their  own  use. 

Why  Success  Was  Achieved 
On  the  otlier  hand,  the  resume  of  the 

history  will  show  the  companies  that 
have  been  successful,  and  in  almost  every 
ease  it  will  be  found  that. these  com- 

panies have  employed  the  following 
methods: 

1. — They  have  made  steel  by  no  other 

process. 2. — They  have  adhered,  as  a  rule,  to  a 
maximum  metal  line,  or  perhaps,  we 
might  say,  weight  of  castinsr.  This  weight 
has  varied  somewhat  in  different  locali- 

ties, as  competition  and  a  few  other 
conditions  have  varied. 
Now  all  these  causes  for  failure  and 

success  can  be  argued  pro  and  con  and 

exceptions  can  be  cited.  Nevertheless,  if 
anyone  is  considering  the  application  of 
the  converter  to  the  steel  foundry  busi- 

ness, lie  would  do  well  to  give  due  weight 

to  the  foregoing,  because  the  statements 
given  are  not  the  result  of  theoretical 
considerations,  but  of  a  detailed  analysis 
of  the  history  of  the  converter  business 
for   the   past   15  years. 

It  will  be  noted  that  in  the  writer's 
opinion,  the  reason  for  successful  opera- 

tion has  been  careful  consideration  of 
the  maximum  weight  and  the  question 
naturally  arises,  what  is  this?  It  will 
vai-y  in  different  localities,  but  is  more 
or  less  dependent  on  the  proximity,  ac- 

tivity and  attitude  of  open-hearth  steel 
foundries. 

Generally  speaking,  converter  steel 
costs  more  than  open-hearth  steel.  Con- 

sequently other  things  being  equal,  such 
plants  can  underbid  the  converter  plant 
on  all  such  eastings  as  they  can  properly 
run.  Therefore,  if  a  converter  foundry 

is  in  a  locality  where  open-hearth  com- 
petition is  keen,  the  maximum  weight  of 

the  castings  which  it  ordinarily  can  take 
at  a  profit  will  be  less  than  in  the  case 
where  such  competition  is  remote  or  less 
active.  In  considering  this  competition, 
there  is  another  element  that  should  not 
be  overlooked.  The  manufacturer  of 

large,  heavy  castings  naturally  has  a 
lower  average  overhead  per  ton,  and  un- 

fortunately in  many  cases,  this  small 
overhead  expense  is  spread  equally  over 
the  large  and  small  work.  In  bidding, 
this  naturally  puts  the  converter  plant  at 
a  disadvantage,  with  the  logical  tendency 

of  restricting-  the  converter  plant  to 
eastings  which  the  open-hearth  cannot 
run;  that  is,  restricting  it  to  smaller 
and  smaller  castings. 

Effect  of  Increased  Skill  in  Molding 

Again,  the  tendency  in  some  localities 
is  for  the  manufacturers  of  large  east- 

ings to  encroach  more  and  more  on  the 
field  of  the  converter  shop  owing  to  in- 

creased skill  in  molding.  It  is  believed 

by  the  writer  that  owing  to  various  con- 
ditions, greater  skill  in  molding  difficult, 

medium-size  castings  was  formerly  pos- 
sessed by  the  converter  plant.  During 

every  dull  period,  in  their  desire  for 
work,  the  manufacturers  of  large  cast- 

ings have  gone  after  more  difficult  .jobs. 
This  has  developed  their  skill  and  given 
them   confidence. 

We  have  already  stated  that  in  the 
past,  success  was  more  or  less  dependent 
on  restrictions  to  small  work,  and  these 
latter   considerations    show   that    in    the 
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future  the  converter  plant  will  be  com- 
pelled to  carry  this  restriction  further. 

There  are,  however,  modifying  features 
that  should  be  given  weight.  There  are 
converter  plants  strewn  all  over  the 
country,  located  in  districts  where 
ordinary    competition    from    the  cheap- 

Proximity  to  user  is  always  a  valuable 
feature. 

Most  all  conveiter  plants,  even  the 
successful  ones,  handle  some  laige  work. 
This  is  obtained  on  the  basis  outlined 

previously,  but  it  would  not  be  safe  to 
bank  too  much  on  this  as  being  a  par- 

It  is  an  adjustment  of  classes  that  will 
follow. 

Shop  Practice 
To  return  more  particularly  to  the  ap- 

plication of  the  converter,  there  are  a 
few  fundamental  principles  of  operation 
that  it  may  be  well  to  mention.     These, 

OEXKHAI 

er  metal  does  not  exist.  These  reap 

profits  not  possible  to  others.  For  ex- 
ample, the  plant  may  be  at  such  a  dis- 

tance from  outside  competition  that  the 

buyer  is  willing  to  pay  a  price  sufficient- 
ly high  to  enable  the  converter  plant  to 

take  the  work  with   a   reasonable  profit. 

licularly  lucrative  part  of  your  business. 
From  all  of  the  foregoing  it  must  not  be 
concluded  that  the  amount  of  work  to  be 

done  by  a  converter  plant  is  to  grow 
less.  On  the  contrary,  new  uses  for 
steel  are  being  found,  which  will  give 
the   industry   more  work   tlian   formerly. 

again,  are  not  theoretical  considerations, 
but  are  brought  to  mind  by  a  study  of 
what  has  been  accomplished  and  not 
accomplished  by  the  converter  plants  of 
this    country: 

The  jinints  I  wish  to  make  are  as  fol- 
lows: 

M.VOHINERV  IIAI.I.  KXTKXSION' 
.\TI,.\XTIC  CITY, 
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1. — Unusually  good  cupola  practice  is 
essential. 

2. — The  speed  uf  the  cupola  should  be 
regulated  to  the  speed  of  the  converter, 
that  is,  neither  too  slow  nor  too  fast. 

3. — Proper  crane  facilities  are  neces- 
sary. 
The  writer  has  endeavored  to  learn 

the  causes,  (a)  of  complete  failures,  (b) 
of  the  cases  in  which  there  was  perhaps 
no  real  failure,  but  in  which  there  was 
a  discontinuance  in  the  use  of  the  con- 

verter, and  (c)  of  mediocre  success.  As 
far  as  the  steel-making  end.  was  con- 

cerned, these  could  be  attributed  to  a 
l)ad  combination  of  the  three  operations 
listed. 

Holding  the  cupola  back  in  any  way 
whatever,  to  wait  for  the  crane  or  the 
converter  is  not  good  practice,  especially 
when  the  economical  operation  of  the 
converter  requires  the  use  of  a  burden  of 
perhaps  40  per  cent,  steel  scrap.  It 
should  not  be  necessary  to  say  much  on 
this  subject  to  foundrjTnen,  but  strange 
to  say  many  converter  foundries  can  be 

adversely  criticized  on  this  point.  Qual- 
ity and  temperature  of  iron  should  be 

considered  and  if  a  large  number  of 
heats  are  to  be  taken  off,  the  time  ele- 

ment is  essential.  As  is  well  known,  a 
2-ton  converter  will  produce  steel  at  the 
rate  of  two  tons  every  20  to  25  minutes. 
If  12  heats  are  produced  daily,  an  un- 
neee-ssary  delay  of  only  five  minutes  per 
heat  will  aggregate  one  hour.  It  is  well 
not  to  be  obliged  to  start  pouring  any 
earlier  in  the  day  than  is  necessary  on 
account  of  fumes  and  heat,  but  at  the 
end  of  the  day  overtime  is  not  only 
costly,  but  has  many  other  disadvantages. 
Consequently,  quick  operation,  at  a  uni- 

form rate,  is  helpful,  and  this  can  be  ob- 
tained only  by  a  well-run  cupola  that  is 

not  too  slow  for  the  converter,  and  by 

proper  crane  facilities,  arranged  to  re- 
move the  steel  from  the  converter  as  soon 

as  it  is  blown  and  to  immediately  refill 
the  converter  with  iron.  The  crane 
should  not  be  busy  pouring  off,  when  it 
is  wanted  at  the  convei-ter.  A  wait  means 
holding  back  the  cupola,  which  means 
not  only  loss  in  time,  but  bad  iron  later 
in  the  day.  That  the  ideal  relationship 
of  cupola,  converter  and  crane  is  not 
present  in  many  foundries  is  not  the 
fault  of  the  foreman  or  superintendent, 
but  is  line  to  ori'iinal  faulty  design. 

Temperature   of   the  Steel 
Furthermore,  the  temperature  of  steel 

should  be  uniform  from  heat  to  heat  and 
should  be  adapted  to  the  class  of  work 
turned  out  and  arrangement  of  the  shoj). 
The  need  of  some  shops  is  for  steel  niucli 
hotter  than  others.  This  is  logical  and 
correct  and  one  might  say  that  each  shop 
has  its  own  particular  ideal  temperature. 
This  should  not  be  higher  than  necessary, 
as  hexit  is  costly.  Most  shops  do  not 
seem  to  aim  at  any  particular  tempera- 

ture.   The  result  is  changed  temperature 

conditions  daily.  This  puts  the  foreman 
at  a  disadvantage  in  guiding  his  molding 

practice. 
If  the  ideal  shop  temperature  is  even- 

tually attained,  there  still  remains  a 
difficulty.  The  steel  will  be  too  hot  for 
some  castings  and  too  cold  for  others,  and 
will  burn  in  badly  on  some  and  not  run 
others.  To  avoid  this  and  many  other 
foundry  difficulties,  the  policy  of  the 
company  should  be  toward  a  narrow 
range  of  sizes.  It  will  be  argued  that 
this  cannot  be  done  in  a  jobbing  shop, 
which  must  take  whatever  comes.  The 

only  answer  to  this  is  that  such  a  state- 
ment is  like  many  others  emanating  from 

foundrymen.  We  are  in  a  rut  and  not 
until  we  get  out,  and  break  away  from 
antiquated,  preconceived  principles,  will 
we  attain  the  highest  degree  of  success. 
Establish  your  class  and  range  of  sizes 
and  adhere  to  it.  You  will  loose  some 
work  to  the  other  fellow  and  at  the  same 
time  take  some  from  him.  In  time  your 
plant  will  be  operating  on  work  for 
which  it  is  best  adapted,  and  your  com- 

petitor will  be  doing  likewise.  You  will 
have  made  the  first  step  in  specialization. 
In  conclusion,  let  me  say  that  the  first 
step  to  take  in  the  practical  application 
of  the  converter  to  the  steel  foundry  is 
to  specialize,  being  sure  that  it  is  on  that 
class  of  work  to  which  the  converter  is 

best  adaiited. 
  ®   

GRAY  IRON   CASTINGS  DEFECTS— 
THEIR  CAUSES  AND  REMEDIES 

r.y   Herbert    M.   Ramp- 

A  COMPREHENSIVE  discuss
ion  of 

the  causes  of  defects  common  to 

gray  iron  castings  and  remedies 
for  overcoming  them  would  encompass 

the  consideration  of  practically  evei-y 
foundry  operation,  but  unfortunately  the 
time  at  our  disposal  will  permit  only  of 
a  brief  review  of  this  interesting  and 

complex  problem.  A  discussion  of  the 
losses  incurred  by  defective  castings  is 
one  of  the  first  things  a  man  hears  when 
he  enters  a  foundry  and  it  usually  is 
the  last  thing  that  comes  to  his  notice 
when  he  leaves  it.  Unfortunately,  more 
attention  is  given  to  the  losses  incurred 

by  defective  castings  than  to  making  im- 
provements that  will  eliminate  practices 

that  cause  them.  More  consideration  is 

given  the  pounds  of  bad  castings  a  mold- 
er  produces  than  to  his  output  of  good 
work.  Also,  more  importance  is  attached 
to  the  bad  castings  reported  than  to  the 

cost  of  productive  labor  per  ton.  The  rea- 
son for  this  is  not  hard  to  find.  The  one 

is  a  laiiiiible,  direct  loss  that  stares 
the  foundryman  in  the  face  every  day, 
while  the  others  are  intangible  factors 
that  can  be  corrected  by  the  exercise  of 

gray  matter  and  the  installation  of  pro- 
per equipment. 

It  is  estimated  that  defects  common  to 
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gray  iron  castings  are  the  direct  cause  of 
the  rejection,  or  loss,  of  at  least  5  per 
cent,  of  the  iron  castings  produced.  Some 

patterns  may  have  a  better  record,  al- 
though many,  also,  will  show  a  higher 

percentage  of  loss.  This  estimate  on  the 
average,  however,  is  low.  If  this  loss 
were  eliminated  many  •  foundries  strug- 

gling for  existence  today  could  not  make 

a  profit  on  their  operations.  The  reduc- 
tion of  the  defective  output  is  a  prob- 

lem of  great  importance  and  should  com- 
mand the  earnest  attention  of  every 

foundryman. 

Ninety  per  cent,  of  all  defects  can  be 
attributed  to  two  causes,  namely,  in- 

competency and  carelessness.  Howex'er, 
since  it  is  exceedingly  difficult  to  obtain 
competent  and  careful  labor,  the  opera- 

tions involved  in  making  castings  to-day 
must  be  so  safeguarded  and  simplified 
that  a  lesser  degree  of  experience,  intelli- 

gence and  care  is  necessary  to  the  suc- 
cessful operation  of  the  casting  plant 

than  heretofore.  Classifying  .casting- 
losses  in  the  order  of  their  causes,  it  will 
be  found  that  50  per  cent,  can  be  attri- 

buted to  the  sand  and  its  treatment,  20 
per  cent,  to  the  cores,  10  per  cent,  to  the 
patterns,  five  per  cent,  to  ecpiipment  and 
five  per  cent,   to  the   iron. 

What  constitutes  defects  in  gray  iron 

castings  is  another  question  of  great  im- 
I'ortance.  The  standard  of  excellence 
for  the  different  classes  of  castiu'is 
\  nries  and  consumers  using  castings  of  a 
similar  nature  for  the  same  purpose,  fre- 
([uently  will  have  widely  varjing  require- 

ments. In  other  words,  castings  that  will 

be  accepted  by  one  company  will  be  re- 
jected by  another,  and  the  line  differen- 
tiating sound  from  defective  castings  is 

drawn  at  different  points.  In  this  re- 
spect every  consumer  is  a  law  unto  him- 

self, and  there  really  is  no  standard  for 
easting  quality.  Each  consumer  Hxcs 
what  he  considers  a  standard  for  his  own 

requirements  which  he  believes  is  ade- 
quate to  his  needs. 

Sand  as  a  Cause  for  Defectives 
No  effort  will  be  made  to  enumerate 

the  many  causes  leading  to  the  produc- 
tion of  defective  castings  as  the  list  will 

be  entirely  too  long  and,  furthermore,  in 
many  instances  the  causes  are  so  obvious 
that  further  comment  is  unnecessary. 
However,  some  practices  are  common  to 

many  shops  which  cause  needless  ex- 
pense, and  these  are  repeated  day  after 

day  in  one  form  or  another  without  an 
intelligent  effort  being  made  to  correct 
them.  The  sand,  and  its  treatment,  is 
probably  one  of  the  most  prolific  causes 
of  defects,  and  to  it  can  be  attributed 
more  losses  than  to  all  other  causes  com- 

bined. In  three  cases  out  of  four,  the 
sand  is  the  cause  of  dirty  castings :  it 
causes  the  mold  to  cut  and  the  castings 
to  scab  and  blow.  If  a  easting  blows,  it 
is  generally  attributed  to  the  cores,    the 
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sand  or  its  treatment,  and  its  repetition 
is  <;uarded  against.  However,  the  cause 
of  tlie  cut,  scab  or  buckle  is  not  investi- 

gated carefully,  notwithstanding;  the  fact 
that  the  losses  thereby  incurred  are  dead- 

ly to  profits.  It  is  the  small  defect  that 
causes  the  foundryman  to  stop  and  won- 

der if  the  easting-  will  pass  the  machine 
shop,  but  finally  after  it  has  been  cleaned 
and  shipped,  it  is  returned  witli  a  caustic 
letter  of  complaint.  It  might  be  pointed 
out  in  this  connection  that  the  little 

foxes  spoil  the  grapes.  A  casting  that 
is  defective  beyond  cjuestion  usually 

points  out  its  own  remedy,  but  the  cast- 
ing which  is  questionably  defective  is 

the  most  elusive.  The  remedy  is  not 

sought  as  earnestly  or  intelligenth-  as 
that   causing  the  larger  defect,  neither 

discovers  a  scabbed  easting,  he  usually 
tells  the  molder  to  be  more  careful,  or 
advises  him  that  the  mold  was  too  hard 
or  too  wet.  or  whatever  his  judgment 
dictates,  but  how  often  does  he  e.xaminc 
the  facing  and  the  sand?  How  often 
does  he  employ  every  possible  resource 
to  secure  better  sand  or  to  make  mix- 

tures of  sand  for  his  work  that  are  more 

satisfactory?  How  often  does  the  foun- 
di-\inan  show  the  molder  how  to  ram  the 
mold,  to  vent  or  finish  it?  How  many 

foremen  to-day  believe  that  they  dis- 
charge their  duty  by  merely  telling  the 

men  in  their  employ  what  is  patent  to 

any  one  who  has  walked  through  a  foun- 
dry a  few  times  in  place  of  personally 

insitructing  ;them  how  to  avoid  their 
troubles  and  to  do  their  work  right  ? 

tion  of  the  supervising  force.  The 
molder  next  must  be  instructed  in  its 

use  and  if  defects  develop*  in  his  work, 
he  must  be  taught,  regardless  of  the 
tact  that  lie  may  have  pounded  sand  for 

40  years.  It  is  futile  to  attempt  to  for- 
mulate fixed  rules  covering  supervision 

and  instruction,  since  every  foundryman 
has  individual  ideas  on  this  subject. 
However,  not  many  realize  that  the 
cause  of  defective  castings  might  be 
eliminated  if  they  would  start  at  the 
sand  bin  and  see  to  it  that  the  best 

possible  sand  is  obtained  and  that  the 

proper  instructions  are  given  reg'arding 
its  use.  Too  frequently,  also,  this  in- 

struction partakes  of  the  form  of  criti- 
cism, when  the  molder  is  called  to  the 

scrap  pile   where   his   defective   castings 
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are  the  molders  instructed  as  carefully 
to  prevent  the  causes  of  small  defects  as 
of  those  which  are  more  apparent. 
The  foundryman  usually  becomes 

]irovoked  and  exceedingly  angry  when 
a  molder  has  a  run-out  or  breaks  a  cast- 

ing hot.  He  views  this  in  the  light  of 
exceedingly  poor  workmanship,  but  he 
considers  in  an  entirely  different  spirit 
a  casting  that  is  slightly  scabbed  or 
dirty.  The  casting  that  is  almost  good 
enough  offers  the  most  diflficult  prob- 

lem and  the  cause  of  its  defect,  as  a  rule, 
cannot  be  determined  readily. 

Scabs,  Cuts  and  Buckles 

Scabs,  cuts  and  buckles  come  and  go. 
They  vary  with  the  temperament  of  the 
man  who  wields  the  rammer  and  the 
vent  wire  and  blossom  fortli  with  the 
use  of  too  much  water,  too  much  finisli- 
iug,  too  little  venting  and  the  use  of 
improper  sand.     When   tlie   foundryman 

Poor  or  misused  sand  is  the  cause  of 
more  defective  castings  than  any  other 
factor.  It  has  a  decided  influence  on 
the  cost  of  the  product  and  may  be  the 
means  of  establishing  a  reputation  for 
high  grade  or  poor  castings.  It  is  the 
foundation  ujxjn  which  the  entire  foun- 

dry structure  is  built.  Suitable  sand 
means  better  and  cheaper  castinss, 
lower  losses  and  an  easier  shop  to  oper- 

ate successfully.  It  is  one  of  the  great 
fundamentals  of  a  happy  business. 

Preparation  and  Use  of  the  Sand 

Next  in  importance  are  the  instruc- 
tions regarding  the  preparations  and  use 

of  the  sand  after  its  careful  selection, 
consistent  with  its  cost.  However,  cheap 
sand  frequently  is  the  most  expensive 
raw  material  that  a  foundry  can  buy. 
The  sand  must  be  mixed  and  tempered 
for  the  particular  work  for  which  it  is 

required   and   this  must   have   the  atten- 

are  pointed  out  to  him  in  no  uncertain 
terms.  In  other  words^  in  most  in- 

stances, what  should  be  well-intended 
instiiiction,  is  mere  denunciation.  Any- 

one can  find  fault,  but  a  man  must  study 
his  business  if  he  wants  to  place  himself 
in  t  position  where  he  may  be  able  to 
correct  bad  practice.  The  average 
molder  does  not  lose  a  casting  on  pur- 

pose. He  feels  regretful  over  its  failure, 
but  the  average  molder  does  not  always 
know  tlie  underlying  cause  of  defects, 

nor  how  they  may  be  overcome.  He 
needs  help,  not  hell,  which  he  usually 

receives.  He  must  be  taught  the  rudi- 
ments of  the  business  over  and  over 

again,  since  the  conditions  of  the  trade 
are  changing  constantly.  This  is  the 
remedy  that  must  be  applied  by  the 

supervising  force  before  the  defective 
losses  can  be  reduced.  If  the  same  en- 

ergy   is    expended    in    instruction    as    in 
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condemnation,  far  more  satisfactory  re- 
sults will  be  achieved. 

Dirt  Another  Cause  of  Defects 

Dirt  ranks  as  the  second  of  the  pro- 
lific causes  of  defective  castings.  From 

a  molding  standpoint,  the  casting  may  be 
perfect,  yet  it  is  dirty  in  the  rough,  or  it 
may  display  dirt  spots  in  the  finishing 

operations.  The  number  of  excuses  at- 
tributed as  the  causes  for  dirty  castings 

is  legion,  yet  only  two  can  be  assigned 
for  this  defect.  Either  the  iron  does  not 

lie  quiet  in  the  mold,  or  against  the 

cores,  or  dirt  has  been  permitted  to  en- 
ter the  mold  with  the  iron,  or  it  was  in 

the  mold  at  the  time  when  the  metal 
was  poured.  Occasionally  the  blacking 
may  wash;  again  the  gates  will  cut,  but 
more  often  the  dirt  can  be  attributed 
to  the  same  cause  as  that  of  the  scab 
or  buckle,  namely,  improper  sand,  or  its 
improper  treatment.  A  casting  will  not 
be  clean  when  the  iron  does  not  lie 

quietly  in  the  mold.  The  metal  may  not 
boil  or  agitate  sufficiently  to  cause  a 
scab,  yet  its  effect  is  apparent  on  the 
finished  casting.  If  the  slag  which  ac- 

cumulates on  top  of  the  iron,  is  per- 
mitted to  enter  the  mold,  the  casting, 

of  course,  will  be  dirty  and  this  is  true 
also  if  the  gates  cut  or  scab,  or  if  the 
gates  or  runners  are  improperly  con- 

structed, or  are  defective  in  any  way. 
It  is  possible  to  make  a  perfect  moM. 
yet  if  the  gates  are  improperly  made, 
the  casting  will  be  dirty  and  will  prove 
defective.  Here  again  the  remedy  is 
care    and    supervision. 

Sources  of  Dirt 

An  e.xcuse  generally  offered  for  de- 
fectives is  dirty  iron.  This  is  the  bul- 

wark behind  which  the  molder  hides  and 
is  the  shield  which  he  employs  to  cover 
his  shortcomings.  First  of  all,  it  might 
be  well  to  direct  attention  to  the  fact 
that  iron  and  dirt  are  enemies  and  have 
nothing  in  common.  The  dirt  referred 
to  is  the  foreign  substance  that  occurs 
or  forms  on  tlie  upper  side  of  finished 
castings.  Iron  and  dirt  have  no  affinity 
and  are  of  widely  different  specific 

gravities.  Ninety  per  cent,  of  the  so- 
called  dirt  in  castings  is  composed  of 
silica,  alumina  and  magnesia  and  none 
of  these  is  mixed  with  ii-on  mechanically. 
They  will  not  remain  in  solution  by  any 
known  process,  but  they  may  unite  to 
some  extent  chemically,  in  this  event 
changing  the  chemical  composition  of 
the  iron.  This,  of  course,  could  be 

readily  determined.  However,  the  na- 
tures of  these  elements  are  not  similar, 

repelling  each  other,  which  is  indicated 
when  such  substance  vises  to  the  sur- 

face of  the  metal  in  the  ladle.  Some 
of  the  different  oxides  contain  iron,  be- 

ing formed  while  the  iron  is  in  a  liquid 
state  and  subjected  to  the  action  of  the 
oxygen  in  the  air.  These  oxides  also  are 
classed   as  dirl.     ITowever,  this  dirt,  the 

same  as  anj^  other  refuse  that  rises  to 
the  surface  of  the  metal  in  the  ladle, 
must  be  skimmed-off  before  pouring  and 
does  not  form  a  part  of  the  iron.  Oxides 

cannot,  form,  however,  after  the  casting- 
is  poured. 

Dirty  Iron. 

Iron  is  unlike  most  of  the  non-fen-ous 
metals,  in  that  it  will  form  only  a  com- 

paratively few  combinations  with  the  ex- 
ception of  those  produced  in  the  blast 

furnace.  It  repels  all  but  a  few  ele- 
ments that  are  taken  up  in  almost  con- 

stant proportions  and  these  only  at  ex- 
treme temperatures.  Regardless  of  the 

composition  or  the  character  of  the  iron, 
if  it  is  melted  and  poured  fairly  hot,  it 
will  be  clean.  The  sulphur  may  be 
0.05  or  0.20  per  cent,  the  manganese 

may  be  0,20  or  2  per  cent.,  the  phos- 
phorus may  be  0.10  or  1.25  per  cent., 

but  none  of  these  varying  contents  of 
these  elements  will  make  iron  dirty  in 
the  castings.  The  iron  may  be  too  hard, 
too  soft,  too  open;  it  may  sihrink,  crack, 

draw  or  warp,  but  dirt  is  not  its  inheri- 
tance, nor  its  progeny. 

During  the  past  25  years,  the  author 
has  had  direct  charge  of  the  mixing  and 
melting. of  more  than  500,000  tons  of 
iron,  but  he  has  yet  to  find  dirty  iron 
in  the  sense  assigned  for  it  by  the  mold- 

er. Why  does  a  molder  make  nine  cast- 
ings good  and  one  bad?  Why  does  a 

molder  make  a  clean  record  for  30  days 

and  then  lose  everything  he  makes'?  If 
a  molder  can  produce  20  good  castings 
why  is  he  unable  to  make  21  or  200? 
These  are  the  questions  put  up  to  the 
foundryman  every  day  and  he  has  yet 
to  give  a  convincing  answer.  First  of 
all,  there  are  no  standards  or  set  regu- 

lations governing  foundry  work.  The 
sand  may  be  wet  down  more  one  day 
than  another  and  this  makes  different 
the  ramming,  venting  and  finishing 
problem  if  the  castings  are  to  be  good. 
The  iron  may  be  colder  and  duller  one 

day  than  another,  and  this  would  neces- 
sitate the  use  of  gates  of  different  size, 

or  different  pouring  arrangements  and 
the  cores  may  be  swelled  out  of  shape, 
which  would  require  different  methods 
of  securing.  The  flasks  may  be  worn 
out  and  finally  give  way  and  a  hundred 
other  conditions  may  arise  which  never 
are  the  same  on  subser|uent  days. 

Inexplicable  Foundry  Problems 

Little  has  been  done  in  most  shops  to 
remove  the  many  causes  of  defective 
castings,  except  in  foundries  specializ- 

ing in  a  particular  class  of  work.  No 
effort  has  been  made  to  catalog  the  ills 
of  the  foundry  and  no  one  has  attempted 
to  place  the  foundi'y  business  on  a  level 
with  the  machine  shop.  If  this  were 
done,  many  and  m:arvelous  changes 
would  be  made.  Tlie  patterns,  core 
boxes  .nnd      flasks     would   bo     inspected 

daiiy.  the  sand  would  be  prepared  by 
machinery  and  the  different  grades  and 
ingredients  w^ould  be  carefully  meas^ 
ured;  different  rules  would  be  laid  down 
covering  the  pouring  temperature  of  the 
metal,  as  well  as  the  methods  of  gating. 
The  foundryman  would  have  a  voice  in 
the  design  of  the  patterns  and  he  also 
would  have  the  patterns  made,  not  the 
cheapest  way,  but  the  most  satisfactory 
way  for  foundry  use.  Every  possible 
pattern  would  be  mounted  on  a  molding 
machine  instead  of  placing  so  much  de- 

pendence upon  the  skill  of  the  individual 
operator.  Either  by  lectures,  by  a  school 
course,  or  through  technical  papers, 
would  be  imparted  to  the  molders  the 
knowledge  gleaned  by  the  employers  as 
the  result  of  the  development  of  the 
business.  Premiums  would  be  paid  for 
high  grade  service  and  efficiency. 

The  foreg'oing  and  many  more  factors 
would  contribute  as  remedies  for  defect- 

ive casting  losses.  Unfortunately,  these 
needs  cost  money  and  the  trail  has  to  be 

blazed;  some  must  be  pioneers  in  elevat- 
ing' foundry  practice  to  a  class  where 

definite  standards  exist  and  where  defin- 

ite practice  will  produce  definite  results. 

The  Personal  Equation 

In  a  large  measure  the  personal 

equation  will  have  to  be  limited  and 

particular  jobs  will  have  to  be  so  safe- 
guarded that  if  Tom  .lones  lays  off  a  day, 

his  substitute  won't  make  50  per  cent, 
scrap:  that  if  Mike  Murphy  has  been 

out  the  night  before,  he  won't  spoil  his 
day's  work;  or,  if  a  molder  has  sickness 
at  home,  he  won't  forget  some  minor 
detail  and  ruin  his  casting.  More  of  the 

responsibility,  judgment  and  skill  must 
he  taken  away  from  the  individual  and 
the  work  must  be  placed  upon  a  higher 

mechanical  basis  than  it  is  to-day.  Then, 
only,  will  the  beginning  be  made  for  the 
elimination  of  defects  in  castings.  An 
honest  comparison  of  the  defective  work 
of  the  ordinary  jobbing  foundry  with 
that  of  the  shop  equipped  for  a  special 
line  of  work,  proves  conclusively  that 
defectives  can  be  reduced  by  placing 

operations  on  a  higher  mechanical  plane. 

  ®   

Tellurium  belongs  to  the  same  chem- 
ical group  as  sulphur  and  selenium,  but 

unlike  these  two  elements,  tellurium  is 
a  metal,  and  resembles  antimony  in  a 
general  way.  Tellurium  fuses  at  500 
deg.  Cent,  and  when  heated  above  this 
point  it  burns  with  a  fine  blue  flame  to 
tellurium  dioxide,  at  the  same  time 

evolving  a  very  peculiar  odor.  Its  com- 
bination with  hydrogen  forms  the  very 

poisonous  and  colorless  gas  hydrogen 
telluride. 
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PROGRESS  IN   NEW  EQUIPMENT 
A   Record  of  New  and  Improved   Machinery  and   Accessories   for  the  Machine, 

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

SELF-CONTAINED   GRINDING 
MACHINE 

THE  iri'iiidinj;'  machine  illustrated 
iierewith  is  driven  by  a  direct 
connected  motor  located  towards 

the  rear  on  the  left  side.  The 

motor  is  within  the  working  space 

of  the  machine,  and  as  all  speed 
changes  are  controlled  within  the 

unit,  it  thus  possesses  the  unique  feature 

of  being  self-contained,  no  external  belt- 

ing- or  other  driving'  devices  being  neces- 
sary. 

In  accordance  with  the  maker's  estab- 
lished practice,  the  gxindiug  wheel 

travels,  while  the  work  revolves  in  a 

stationary  position.  It  is  claimed  that 

this  arrangement  reduces  the  power 

necessary  to  operate  the  machine,  much 
of  which  would'  otherwise  be  absorbed  in 

moving  considerable  weight  instead  of 
doing    useful    work. 

The  swivel  table  has  two  s.eales,  gradu- 
ated in  degrees,  and  also  in  inches  per 

foot.  The  speed  changes  for  the  work 

are-  made  by  shifting  a  belt  on  cone  pul- 
leys, the  mechanism  for  which  is  operated 

by  a  single  lever. ' 
The  grinding'  wheel  head  is  massive 

and  rigid  and  is  mounted  to  slide  on  a 

larg'e  V.  and  a  flat  guide;  The  spindle, 
which  is  of  special  steel,  runs  in  adjust- 

able bronze  bearings,  while  the  driving- 
belt  is  maintained  at  a  uniform  tension 

by   an  automatic  tightener. 
Grinding  wheel  feed  is  automatic  or 

hand,  the  automatic  -feed  varj-ing  from 
.00025  in.  to  .tK)7  in.  at  each  reversal  of 

the  wheel  carriage. 

The  traverse  nl'  liiiii.'iii'^  wheel  is  autn- 

miitic,  the  movement  of  a  single  lever 
controlling  all  the  speeds  by  means  of 

a  belt  on  cone  pulleys.  A  period  of 

dwell  or  tarry  which  can  be  varied  to 
suit  the  work  is  arranged  to  take  place 

at  the  reversing  points.  Two-point  rests 
with  independent  adjustment  and  stops 

for  eaeli  support,  ai'e  provided. 

The  machine  is  liberally  proportioned 

having  a  5-inch  driving  belt,  and  20-inch 
diameter  grinding  wheels  of  IV2  in.  and 

21,2  in.  face.  Power  required  is  12  hoi'se 
power;  floor  space  8  ft.  x  5  ft.  net  weight 
7,800  lbs.,  boxed  for  export  9,500  lbs. 

When  driven  from  line  shaft,  an  auxil- 
iary shaft  with  tight  and  loose  pulley, 

12  in.  diameter,  running  at  450  r.p.m., 
is  furnished. 

The  Landis  Tool  Co.,  Waynesboro, 

Pa.,  who  are  the  makers  of  this  machine, 

supply  a  complete  outfit  of  accessories 

as   part    of   the   regular   machine    ef|uip- 
llX'llt. 

HIGH   SPEED   VERTICAL  AIR 
COMPRESSOR 

A  LIN'E  of  air  compressors  of  the  high- 
speed, vertical  type  exclusively,  is  being 

marketed  by  the  Gardner  Governor  Co., 

Quincy,  111.  The  Gardner-Rix  compres- 
sors are  specially  designed  to  give  satis- 

faction where  skilled  attention  is  not 

always  available,  and  toward  this  end 

the  mechanism  has  been  simplified  to 

the  greatest  possible   extent. 

Light  sheet  steel  valves  (see  fig.l)  are 

employed.  These  are  flat  rings  of  flex- 
ible sheet  steel,  noiseless  in  operation, 

and  subject  to  practically  no  wear  after 

long  periods  of  service.  The  valve  areas 

are   laree   insuring   economical  -B-orking. 
Enclosed  crank  eases  with  splash 

lubrication  are  a  feature  of  all  the  types 

of  these  compressors,  while  the  absence 
of  stuiBng  boxes  and  crossheads,  and  the 
reduced  weight  of  working  parts  enables 

higher  speeds  to  be  sdnpted  whereby  the 
capacity  of  machines  having  cylinders  of 

isici:>F-co.NTArxi'',n  ortndin«  machine 

Flii.    ::.— OLA.SS    "H"    CU.MPRBSSOR 

certain  size  can  be  increased.  This 

allows  the  use  of  high  speed  motors  on 
combination  units,  without  having  to 

use  gear  reductions  of  excessive  ratio. 

Duplex  cylinder  compressor  with  sub- 
base  is  shown  in  Fig.  2.  Gasoline  driv- 

en sets,  portable  outfits  with  tanks  etc., 
for  all  classes  of  work  are  furnished  by 

the  makers,  having  capacities  from  8  ed- 
it, to  140  cub.  ft.  per  min.  at  pressures 

from  75  to  250  lbs.  per  sq.  in.  Cylinder 

dimensions  are  from  3  in.  bore  x  3^2  i"- 
stroke  to  8  in.  bore  x  6  in.  stroke ; 

weights  vary  from  165  to  1800  lbs. 

— m — 
PNEUMATIC  VIBRATOR 

AMONG  recent  products  of  the  Mall- 
eable Iron  Fittings  Company  of  Bran- 

ford.  Conn.,  the  "Branford"  vil)rator 
is  [ironnnent.  This  device  is  made  in  all 

sizes  from  •''s  inch  to  2  inch.     It  is  an 



394 CANADIAN    MACHINERY 
V'olume  XIV. 

instant  starter  and  possesses  the  un- 
usual feature  of  having  all  parts  hard- 

ened   and   ground,   which   justify   flaims 

■miANFOlilP--    VIP.KATdl; 

to  long'  life,  economy  in  air  consumption, 
and  ample  power  capacity. 

The  makers  guarantee  this  apparatus 
against  defective  workmanship  or  mater- 
ial. 

  ©   
FUEL  OIL  HEATER  AND  STAKTER. 

THE  use  of  liquid  fuel  for  steam  gen- 
erating purposes,  etc.,  is  becoming  more 

common  every  day,  especially  near  the 
large  oil  fields.  In  burning  crude  petro- 

leum, the  fuel  must  be  heated  to  above 
200  deg.  F.  before  it  can  be  easily  vapor- 

ized in  the  furnace,  preparatory  to  com- 
bustion. This  heating  is  practiially  al- 

ways accomplished  by  steam  heaters, 
the  oil  being  passed  through  coils  around 
which  steam  is  ( irculated. 

When  starting  ui)  a  dead  boiler,  steam 
must  be  borrowed  fniin  a  live  one  to 

heat  tiie  oil  and  to  pump  it  to  the  fur- 
naces. If,  however,  no  steam  is  avail- 

able, a  wood  or  coal  fire,  with  its  atten- 
dant dirt,  must  be  resorted  to.  If  a  fur- 
nace is  to  burn  liquid  fuel  it  sliould  be 

constructed  with  that  object  in  view. 
The  best  results  cannot  be  obtained  if 
the  furnace  has  to  be  adaptable  to  burn 
coal  or  wood  to  raise  steam  and  to 
switcli  over  to  oil  when  sufficient  steam 
is  raised  to  supply  the  furnaces  with 
fuel  heated  to  the  proper  temperature. 

Tlie  "Reichenbaeh''  fuel  oil  heater 
and.  starter  has  been  designed  to  elim- 

inate the  conl  or  wood  fire  trouble  wlien 

raising  steam.    It  consists  in  the  main  of 
a   pump,   a   heater   coil   and    a   kerosene 
torch.     Fig.   1  is   a  partial   longitudinal 

section  of  the  heater  and   starter, 
and    shows    the    internal    construc- 

tion.    The  oil  inlet  is  connected  to 
the    main    supply    line,    the    pump 
drawing  oil   which   has  i)assed   the 
suction  strainers  and  delivering  it, 
through  the  heater,  to  the  furnaces. 

The     kerosene     gas     burner,     standin'j 
upright  in  the    centre   of   the    fire  pot, 

kept    under    a   slight    air   pressure,     by 
means  of  the  small  hand  pump. 

The  base  of  the  apparatus  is  in  the 

form  of  a  tray,  and  is  made  oil-tight, 
thus  preventing  the  spreading  of  oil 
should  any  accidentally  be  spilt.  The 
suction  flange  of  the  pump  is  tapped  for 

the  nipple  and  a  shellac  joint  is  placed 
between  the  flange  and  the  tray.  Where 
the  kerosene  supply  pipes  pass  through 
the  bottom,  the  holes  are  tapped  and  the 

licats  the  oil  as  it  passes  through  the 
coil  of  pipe.  The  tank  on  the  right 
carries  the  supply  of  kerosene,  which  is 

jiipc  threaded  through  and  secured  witli 
a  lock  nut. 

The  fire  iiot  is  lu'ovided  with  an  air  re- 
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gulatiir  at  the  top  fur  supplying-  air  to 
the  burner,  wbicli  obviates  the  necessity 

of  keeping  the  door  of  the  pot  open 

when  the  machine  is  in  nse.  Closins'  this 
regulator  completely  shuts  off  the  air 

supply  to  the  burner,  and  will  extinguish 

it  instantly.  Another  regulator  is  pro- 
vided on  the  top  of  the  heater  barrel.  To 

direct  the  air  to  the  bottom  of  the  pot, 

an  asbestos-lined  petticoat  is  provided; 
this  can  be  seen  through  the  open  door 
in  Fig.  2.  The  petticoat  is  constructed 

of  three  segments,  the  two  segments  fac- 

ing the  front  being  arranged  to  swing' 
outwards  to  facilitate  the  removal  of  the 
burner. 

The  heater  proper  consists  of  a  coil 

of  %-in.  wrought  iron  pipe,  through 
which  the  fuel  oil  is  forced.  The  coil  is 

carried  in  a  cast  iron  cylinder,  lagged 
with  planished  iron,  and  bound  top  and 

bottom  with  polished  brass  bands,  the 

space  between  the  cylinder  and  the  lag- 
ging being  filled  with  asbestos.  A 

peculiar-shaped  cast  iron  damper  is  pro- 
vided to  spread  the  flame  from  the  burn- 

er and  to  direct  it  on  the  heater  coils. 

The  damper  is  hung  on  a  threaded 

spindle,  and  its  position  can  be  regu- 

lated, up  and  down,  to  get  the  best  heat- 
ing effect. 

The  burner  is  lighted  by  placing  an 
asbestos  ball,  which  has  been  soaked  in 
kerosene  and  lighted  underneath,  until 

the  burner  is  hot  enough  to  vaporize  the 

kerosene,  wliicli  vapor  is  then  ignited. 

Heat  from  the  burner  thereafter  auto- 

matically   keeps   it    supplied   witii   kero- 

sene vaijor.  An  extinguishing  receptacle 

is  provided  between  the  fire  pot  and  the 

pump,  in  which  is  kept  the  asbestos  ball. 

The  pump  is  of  the  four-valve  win'^ 
type,  and  can  be  arranged  for  motor  or 
hand  drive.  Fig.  2  shows  a  hand- 

operated  outfit.  When  installed,  a  re- 
turn connection  is  made  from  the 

heater  coil   outlet    to   the   ]iuinii   suction. 

tor  the  purpose  of  circulating  the   fuel 
oil  when  starting  the  heater. 
We  are  indebted  to  A.  F.  Menzies, 

consulting  engineer.  New  Westminster, 

B.C.,  for  the  foregoing  data  and  illustra- 
tions. 

■   ®   

NEW  MODEL  COUNTING  MACHINE 

TllF,  saving  of  time  and  labor,  the  un- 
erring accurary,  and  the  simplicity  of 

operation  of  modern  calculating  ma- 
chines, are  but  a  few  of  the  features 

which  have  combined  to  render  them  in- 

dispensable to  progressive 
factory  managers. 

While  formerly  the  a|ipli- 
cations  of  counting  machines 

were  principally  in  connec- 
tion with  clerical  work,  the 

benefits  to  be  derived  from 

their  judicious  use  have 
caused  them  to  come  more 

closely  in  contact  with  actual 
manufacturing  conditions. 

Some  marked  improvements  in  design 

are  shown  in  the  new  models  of  counting 

machines  made  by  the  Durant  Manufac- 
turing Company  of  Milwaukee,  Wis. 

Model  "D"  counter,  illustrated  here- 
with, is  a  recent  production  by  this  firm, 

and  amongst  other  advantages,  it  is 

fitted  with  a  knob  at  the  left  of  the  case, 

by  means  of  which  the  operator  can  in- 

stantly re-set  the  machine  or  clear  it  to zero. 

These  machines  are  being  used  to  a 

very  liberal  extent  on 
stamping  presses, 

punches,  screw  machines, 

conveyors,  etc.,  for  auto- 
matically counting  pro- 

duct as  it  comes  from  the machine. 

In  factory  offices  they 

are  of  great  assistance  in 
maintaining  exact  records 
of  labor,  material,  sizes, 

weights,  etc. ;  in  fact,  all 
of  the  elements  of  modern 

cost  keeping  can  be 
handled  to  advantage 
with  these  machines.  The 

manufacturers  will  gladly 

send,  to  interested  par- 

lies, a  copy  of  their  cata- 
logue, which  illustrates 

the  many  advantages  of 

these  machines,  and  con- 
tains valuable  suggestions 

r    adaptation    to   existing 

Co.,  Kockford,  111.,  in  the  shape  of  a 

punch   for  handling  channel  iron. 
The  tool  as  can  be  observed  from  the 

illustration  is  designed  principally  for 

use  on  channel  or  other  similar  flanged 

work,  the  gap  on  the  end  of  frame  lever 
being  so  shaped  that  the  tool  can  be 

slipped  over  the  end  of  the  section  and 

moved  along  to  the  desired  pai't. 
The  portable  channel  iron  punch  has 

a  capacity  of  a  14  iich  hole  through  14 
inch  iron,  and  can  punch  to  the  centre 

of  4  inch  channel  iron  having  l'^  inch 
llange.     It    uses   the   same   punches   and 

•warding   111 

in(litii>ns. 

-©   
PORTABLE  CHANNEL  IRON  PUNCH 

AX  addition  to  their  existing  line  of 

portable  hand  metal  punches,  has  just 
been    niiidc   hv   llic   W.   A.   Whitney   Mfg. 

dies  as  the  makers'  No.  2  punch,  all  the 
small  parts  of  each  being  interchange- 

able. The  sizes  of  punches  and  dies  are 

from  Ys  inch  to  y2  inch,  advancing  by 

1-32  rds.  Sheet  metal  workers  in  par- 
ticular will  appreciate  the  convenience 

of  such  a  tool. 

  ®   

COMBINED  PUNCH  AND  SHEAR 
THLS  compact  combined  jiunch  and 
shear  is  capable  of  a  variety  of  work  on 
structural  sections.  The  unit  illustrated, 

and  known  as  the  No.  2  power  machine, 

requires  3  horse-power  to  operate  at 
its  full  capacity.  It  will  punch  a  P/o 

inch  hole  in  Vo  inch  iron,  and  a  1  inch 
hole  in  %  inch  iron.  Angles  up  to  4 

inches  can  be  cut  with  it,  also  tees 

up  to  %  in.  X  21/2  in.  When  used  for 
shearing  flats,  it  will  handle  up  to  5  in. 
x  1  in.,  and  7  in.  x  %,  in. 

The  main  frame  is  built  of  two  heavy 

castings  which  are  bolted  together  in 

a  vertical  plane,  allowing  the  machine 

to  possess  all  the  advantage  due  to  com- 
pact assembly  and  accessibility  while 

retaining  the  strength  and  rigidity  of 
a  solid  casting. 

While  the  three  principal  operating 

features  —  angle  cutting-,  punching  and 
shearing — are  individually  provided  in 

the  design,  the  use  of  interchangeable 
attachments  in  the  punch  seat  enables 
tees  to  be  cut  and  the  ends  of  angles 
trimmed. 

The  angle  cutter  A  is  located  at  the 
back  of  the  machine.  The  shear  is 

directly  in  front  at  B,  where  a  flat  is 
in  position  showing  the  adjustable  guard 

C  to  prevent  the  work  tilting  up  when 

being  sheared. 

The  punch  scat  D  which  is  part  of 

the  main  frame  is  designed  to  accom- 
modate fixtures  E.F.  and  G.  which  are 

angle    trinimer.    punch,    and    tee    cutter 
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respectively.  A  swinging'  shelf  allows 
the  change  to  be  made  quickly  and  easi- 

ly. To  the  right  of  the  machine  is 
located  the  length  gauge  for  shear. 

All  of  the  cutting  parts  operate  vert- 
ically by  means  of  two  heavy  steel  rods 

actuated  from  the  main  shaft  and  guid- 

\ll;!XA  I'll  >X    ri   N'Cll    AMI    SIllOAl: 

ed   in   long  lossess   formed   on   tlic   main 
frame. 

By  means  of  a  suitable  arrangement 
the  punch  can  be  brought  down  to  the 
work  and  into  centre  punch  mark  before 
starting,  thus  insuring  accurate  work. 
In  addition,  the  machine  can  be  set  to 
stop  at  each  revolution  or  run 
continuously. 

The  total  weight  is  4.000 
pounds;  floor  space,  4  ft.  6  in. 
X  3  ft. ;  pulleys  16  in.  diameter 
for  a  3-in.  belt.  Speed  450  rev. 
per  min. 

The  builders  of  tliesi'  iiiii- 
maehines  are  the  Clark  Foundry 
Co.,  Rumford,  Maine. 

  ®   
SAND  MACHINE 

FOR  castings  that  must  \n- 
smooth,  perfect,  and  reguhu'. 
the  preparation  of  the  sand  is 

of  great  importance.  In  addi- 
tion to  thoroughly  mixing  and 

tempering,  the  machine  shown 
in  Fig.  1  passes  the  material 
through  a  pair  of  rolls  12  to  18 
times,  thus  pulverizing  all  small 
lumps  and  produces  a  sand 
which  is  smooth,  velvety  and 
tough,  and  possesses  an  even 
and  regular  vent.  With  the  pro- 

cess as  used  here,  one  pair  of 
rolls  does  the  work  of  12  to  IS 
pairs  as  usually  set. 

The  Standard  Sand  &  Ma- 
■ehine    Company,    Cleveland.    ()., 

builds  these  machines  in  four  sizes,  equip- 

ping tliem  regularly  with  lUn  r  nop- 
per,  revolving  screen,  elevator  boot, 
bucket  and  chain  elevator,  and  tem- 

pering gear.  When  desired,  a  three 
department  proportioning  hopper  is 
supplied  for  controlling  the  amount 
of  old  sand,  new  sand,  and  dry  binder; 
also  a  pump  for  liquid  compounds.  Witli 
the  single  hopper  type,  the  materials  are 
assembled  in  proper  proportions  before 
delivering  to  the  hopper.  With  thu 
three  or  more  department  liop})er,  tlif 

correct  proportions  are  fed  into  the  ele- 
vator boot  from  each_  hopper,  and  it  is 

only  necessary  to  keep  the  hoppers  well 
supplied.  The  proportioned  materials 
are  delivered  to  the  mixer  by  means  ol 

the  bucket  and  chain' elevator,  and  there 
the  tempering  liquids  are  introduced. 
The  mixture  is  carried  forward  by  the 
worm  mixture  to  the  feed  end  of  the  re- 

volving drum  which  is  provided  with 
Ijuckets  inside  to  deliver  the  sand  to  the 
rolls  within  the  drum.  The  pitch  of  the 
drum  carries  the  mixture  forward  regu- 

larly so  that  all  the  sand  is  treated  alike, 
and  is  discharged  after  being  thoroughly 
rolled  and  blended. 

One  roll  is  stationary  while  the  other 
is  set  against  heavy  compression  springs 
which  are  adjustable.  Sand  Tolled  in 

this  way  is  not  ground  into  dust,  and  re- 
tains its  grain  thereby  helping  toward 

a  perfect  vent  which  is  so  essential.  The 
machine  is  mod.ern  in  every  respect,  steel 
gears,  bronze  bushed  bearings,  and  steel 
roller  bearing  chains  being  used. 

The  three  larger  sizes  are  particularly 

suited  for  steel  foundi'ies.  Fig.  2  shows 
the  arrangement  of  these,  tlie  compres- 

sion springs  back  of  the  adjustable  rolls 
being   clearly    seen.      One   ])air    of   rolls 

nuing  machink 

arranged  in  this  manner  will  do  tlic 
work  of  tandem  or  multiple  rolls  as  the 
material  can  be  passed  through  the  san  v 

pair  9  to  36  times.  These  machines  a-  e 
designed  to  take  the  place  of  wet  pan 
mills  for  core  or  facing  sands. 

The  No.  1  machine  has  a  ca- 
jiacity  of  160  cu.  ft.  per  hour, 
with  10  horse-power;  rolls  8  in. 
dia.  X  4  ft.  long;  the  No.  4  ma- 

chine has  a  capacity  of  360  cu. 

ft.  per  hour,  with  20  horse- 
power; rolls  16  in.  dia.  x  6  ft. 

long.  Floor  space  required  is 
10  ft.  X  14  ft.  and  15  ft.  x  17  ft. 
respectively. ^   ©   

SMALL  PLANTS  TO  HELP 

D.  A.  THOMAS,  representative 

of  Lloyd  George,  British  Minis- 
ter of  Munitions,  had  a  lengthy 

conference  with  Sir  Robert 
Borden  recently,  regarding  the 

(|uestion  of  the  manufacture  of 
aniniunition  and  big  guns  in 

Canada.  Others  present  were 
Sir  Sam  Hughes,  Sir  Frederick 
Donaldson  and  Lionel  Hitchens, 
the  two  latter  being  the  British 

representatives  who  will  he 
added  to  the  reorganized  shell 
commission.  A  scale  of  prices 
which  the  commission  is  willing 

to  pay  for  munitions  will  be 
drawn  up,  and  the  practice  of 
tendering  done  away  with. 
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THE   VALUE   OF  MANUFACTURING  RECIPROCITY 

JrST  liow  niuoh  and  just  how  little  of  a  man's  business 
should  be  known  by  his  competitors  is  and  always  will 
be  a  moot  question,  and  though  at  first  sight  anyone 

might  be  prepared  to  give  a  conclusive  reply  one  way  or 
the  other,  there  are  many  qualifying  features  which  pre- 

vent the  average  manufacturer  from  giving  a  definite  reply 
offhand. 

Apart  from  its  desirability,  which  is  questionable,  or 

it.s  eflicicncy  which  is  still  more  questionable,  the  regime 
of  quasi-seerecy  inaugurated  in  connection  with  munitions 
manufacture  may  have  a  more  or  less  permanent  influ- 

ence on  many  of  our  industrial  organizations  which  must 
ultimately  react  to  their  disadvantage. 

The  advent  of  (jovernment  work  has  been  character- 
ized in  the  majority  of  cases  by  an  absence  of  that  spec- 

tacular display  of  industrial  accomplishment  which  in 
ante-bellum  days  had  been  developed  to  a  high  degree. 

One  result  of  this  suppressed  publicity  has  been  to  gen- 
erate a  feeling  of  mysterious  importance  in  many  enter- 

prises whose  pretensions  were  previously  of  a  modest 
nature. 

Without  in  any  way  detracting  from  the  beneficial  in- 
fluence on  the  campaign  which  is  to  be  obtained  by  keep- 

ing the  enemy  in  complete  ignorance  of  the  extent  of  our 

munitions  supply,  it  might  be  asked  whether  our  own  effi- 
ciency as  munitions  producers  is  not  reduced  as  a  result 

of  excessive  reticence  regarding  methods  of  production. 

There  are  some  persons  who,  in  war  time  as  in  peace, 

look  upon  all  journalists  as  necessary  evils,  to  be  borne 
with  when  necessary,  and  avoided  when  possible.  Such 

individuals  fail  to  realize  that  in  standing  in  other  people's 
light  they  also  stand  in  their  own. 

iSTo  man  is  a  hero  to  his  valet,  and  few  firms  indeed  are 

so  highly  regarded  by  all  of  their  employees  that  they  can 
afford  to  set  themselves  up  as  sphinx-like  oracles.  That 

liberty  of  employment  which  the  N'orth  American  work- man cherishes  as  his  inalienable  birthright  is  one  of  the 

greatest  factors  in  nullifying  any  attempts  to  forai  an 
Industrial  Secrets  Trust. 

Ever  since  the  munitions  industry  began  to  assume 

national  proportions,  we  have  consistently  advocated,  and 
devoted  our  efforts  to  the  judicious  dissemination  of  such 
technical  and  manufacturing  information  as  could  be  of 

gTeatest  immediate  value  to  the  numerous  entrants  into 
the  ranks  of  producers.  The  knowledge  that  these  efforts 
have  not  been  valueless  to  many  firms  is  our  reward,  and 
the  manner  in  which  nearly  every  concern  has  placed  their 

experience  at  the  disposal  of  others  is  proof  of  the  sound- 
ness of  our  policy. 

In  another  part  of  this  issue  we  are  privileged  to  place 
on  record  a  few  examples  of  extreme  resourcefulness  and 
development  in  specialized  manufacturing,  these  being 

probably  only  some  of  many  instances  of  improvised  equip- 
ment throughout  the  country.  Although  the  intrinsic 

value  of  such  efforts  may  be  confined  to  the  originators, 
the  ultimate  suggestive  value  to  manufacturers  as  a  body 

may  be  very  great,  and  wonderful  possibilities  may  await 
desig-ners  and  mechanics  as  the  result  of  being  thus  jolted 
out  of  the  rut  of  conventional  design. 

Reference  might  here  be  made  to  an  instance  in  shell 
manufacture  which  emphasizes  the  service  rendered  by 

technical  journals.  In  machining  3.3  inch  shrapnel  forg- 
ings,  it  was  found  necessary  to  make  the  wall  of  increas- 

ing thickness  for  a  short  distance  near  the  mouth  so  as  to 
provide  ample  metal  for  the  internal  thread  after  nosing 
in.  When  the  making  of  4.5  inch  shells  was  being  started, 

many  makers  spent  a  great  deal  of  valuable  time  in  ascer- 
taining the  proper  taper  to  allow  for  the  same  operation. 

Meantime  a  new  producer  who  was  not  bound  by  prece- 
dent, went  ahead  and  dispensed  with  the  taper,  getting 

satisfactory  results  with  one  operation  less.  The  fact  that 
others  w-ere  experiencing  trouble  by  a  too  strict  adherence 
to  existing  methods,  did  not  increase  the  value  of  his  own 
method  to  himself  personally,  while  the  lack  of  just  such 
information  delayed  their  progress  perceptibly,  besides 
giving  rise  to  a  feeling  of  disappointment,  due  to  the 
absence  of  prompt  and  ̂ iicces^fnl  results. 
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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. 

25  00 

PIG  IRON. 

Grey   forge,   Pittsburgh          $14  70 

Lake  Superior,  char- 

coal, Chicago           15  75 

Ferro    Nickel    pig    iron 

(Soo)       

Montreal 

Middlesboro,  No.  3      22  00 

Carron,  special    23  00 

Carron,  soft      23  00 

Cleveland,  No.  3      22  00 

Clarence,   No.   3       22  50 

Glengarnock       26  00 

Sunmerlee,   No.   1    ...  .  28  00 

Summerlee,   No,   3    ....  27  00 

Michigan  charcoal  iron.  26  00 

Victoria,    No.    1       23  00 

Victoria,  No.  2X       22  00 

Victoria,  No.   2  plain..  22  00 

Hamilton,  No.  -       22  00 

Hamilton,  No.  2       22  00 

20  50 
20  50 
20  50 

20  50 

20  50 

FINISHED  IRON  AND  STEEL. 

Per  Fonnd  to  Ijarse  Buyers.  Ceatti. 
Common  bar  iron,  f.o.b.,  Toronto.  .  2.25 

Steel  bars,  f.o.b.,  Toronto      2.25 

Common  bar  iron,  f.o.b.,  Montreal  2.25 

Steel  bars,  f.o.b.,  Montreal      2.25 

Twisted  reinforcing  bars      2.25 

Bessemer  rails,  heavy,  at  mill....  1.25 

Steel  bars,  Pittsburgh       1.35 

Tank   plates,  Pittsburgh       1.35 

Beams  and  angles,  Pittsburgh....  1.35 

Steel  hoops,  PittsT)urgh      1.50 

F.O.B.,    Toronto    Warehouse.  Cents. 
Steel  bars    2.15 

Sm.Tll  shapes     2.40 

Wareboase,  Freiebt  and  Daty  to  Pay.  Cents. 
Steel   bars       1.90 

Structural  shapes      1.95 

Plates    1.95 

Freight,  Pittsburgh  to  Toronto. 

18.9    cents    carload;    22.1    cents    less 

carload. 

BOILER   PLATES. 
Montreal.  Toronto. 

Plates,  1/4  to  1/2  in.,  100  lb.  |2  35     $2  25 

Heads,  per  100  lb       2  55       2  45 

Tank  plates,  3-16  in.         2  60       2  45 

OLD  MATERIAL. 

Dcnlers*    Buying   Prices.     Montreal. 

Copper,  light      $12  25 

Copper,  crucible    14  25 

Copper,  unch-bled,  heavy  14  25 

Copper,  wire,  unch-bled. .  14  25 

No.   1  maetine  compos 'n  11  50 

No.  1   compos 'n   turnings  10  flO 
No.  1  wrought  iron    10  00 

Heavy  melting  steel   ....  8  00 

No.  1  machin'y  cast  iron  13  50 
New   brass   clippings....  11  00 

No.  1  brass  turnings....  9  00 

Heavy  lead     4  50 

Toronto. 

.$12  00 

13  50 
13  50 
13  75 

11  50 

9  50 

9  50 

8  00 

11  00 
11  00 

9  00 
4  50 

Tea  lead    $  3  50  $  3  50 

Scrap  zinc     10  50    9  50 

W.  I.  PIPE  DISCOUNTS. 

Following   are    Toronto   jobbers'    dis- 
counts on  pipe  in  effect  Aug.  27,  1915 : 

Buttweld  lApweld 
Black        Gal.  Black        Gal. 

Standard 
63 

Vi,  %  in.    .  . 

V2  in   
3/4  to  11/2  in. 
2  in   

21/2  to  4  in  . 

41/2,  5.  6  in. 

7,  8.  10  in.   . 

Vi,  %  in. 

68 

73 
73 

73 

381/2 
471/2 

521/2 

521/2 

521/0 

1/2  in. 

X   strong  P, 
..56 

..  63 

..   67 

3ai/o 

451/2 

491/0 

501/2 

%  to  11/2  in 
2,  21/2,  3  in. 
2  in   

2%  to  4  in   

41/2,  5,  6  in   
7,  8  in   

XX   strong  P. 

1/;  to  2  in   44        26I/2 

21/2  to  6  in. 
7  to  8  in.   , 

Genuine  Wrot  Iron. 

%   in   57 

1/2  in.   . .    .   

%  to  11/2  in.  . 
2   in   

21/2,  3  in   

31/2,  4  in.  ... 

41/2,  5,  6  in.  . 
7,  8  in   

321/0 

411/2 
461/2 
461/2 

461/2 

63 

63 
60 

481/2 
511/2 

491/2 
441/2 

451/2 
481/2 

481/2 

391/2 

251/2 
201/2 

421/2 

451/2 

451/2 
421/2 

371/0 

Wrought  Nipples. 

4  in.  and  under       771/2% 

41/2  in.  and  larger       721/2% 

4  in.  and  under,  running  thread.   571/2% 
standard    Couplings. 

4   in.   and   under       60% 

4%   in.    and   larger      40% 

MILLED   PRODUCTS. 

Sq.  &  Hex.  Head  Cap  Seri'ws,  60  &  10';:, 
Sq.  Head  Set  Screws   65  &  10% 

Rd.  &  Fil.  Head  Cap  Screws    45% 

Flat  &  But.  Head  Cap  Screws    40% 

Finished  Nuts  up  to  1  in    70% 

Finished  Nuts  over  1  in.  N    70% 

Semi-Fin.  Nuts  up  to  1  in    70% 

Semi-Fin.  Nuts  over  1  in    72% 

Studs       65% 

METALS. 
MoTitrPftl. 

Lake  copper,  carload    ...$20  00 

Electrolytic    copper        20  00 

Castings,  copper       19  75 

Tin        37  00 

S|,cUer      18  00 
Lead         6  15 

Antimony           35  00 

Aluminum        60  00 
Prlee*  per  100  lbs. 

$19  .50 19  25 
19  00 

37  00 
17  00 

6  25 
35  00 

60  00 

BILLETS. 

Per  Gross  Ton 

Bessemer,,   billets,    Pittsburgh...  $24  50 

Openhearth    bilets,   Pittsburgh..  25  00 

Forging  billets,  Pittsburgh    34  OO 

Wire   rods,  Pitsburgh       31  00 

NAILS   AND   SPIKES. 

Standard  steel  wire  nails, 

base     $2  40    $2  35 

Cut   nails          2  50      2  70 

Miscellaneous  wire  nails..     75  per  cent. 

Pressed  spikes,  %  diam.,  100  lbs.     2  85 

BOLTS,  NUTS  AND  SCREWS. 
Per  Cent. 

Coach  and  lag  screws        70-10 
Stove  bolts        80 

Plate  washers          40 

Machine  bolts,  %  and  less      65-10 
Machine  bolts,  7-16  and  over  ....     57i/o 
Blank  bolts       60 

Bolt   ends          571/2 

Machine  screws,   iron,  brass   35  p.c. 

Nuts,  square,  all  sizes  .  . .  .4c  per  lb.  off 

Nuts,  hexagon,  all  sizes.  .41/2C  per  lb.  off 
Iron  rivets      12^2  per  cent. 

Boiler     rivets,     base,     %-in.     and 

larger        $3.75 

Structural  rivets,  as  above         3.75 
Wood     screws,     fathead, 

bright    85,  10,  71/2,  10  p.c.  off 
Wood      screws,      flathead, 

Brass   75  p.c.  off 

Wood      screws,      flathead, 

Bronze   70  p.c.  off 

LIST  PRICES  OF  W. L  PIPE. 
standard.            Extra  Strong, D.  Bx 

strong. 

Nom. 
Price.          Sires       Price 

8ll< 
Price Diam. 

per  ft.            Ins.       per  ft 
Ins 

.  per  ft. 

Vsin 

$  .051/2     Vain  $  .12 

y2$ 

.32 

y4in 

.06         i/4in     .071/2 % 
.35 

%in 

.06        3/gin     .071/2 1 

.37 

Vain 

•O8I/2     Vain     .11 

ly* 

.521/2 

%^ 

.liyz     3^in     .15 

iy2 

.65 
1     in 

.17y2  1     in     .22 
2 

.91 l%iH .231/2  li/2in     .30 

2y2 

1.37 

li/2in 

.27y2  li/ain     .361/2 
3 1.86 

2     in .37      2     in     .501/2 

3y2 

2.30 
2i/2in 

.581/2  2y2in     .77 
4 2.76 

3     in .76i/o  3     in  1.03 

4y2 

3.26 

3y2in 
.92      3y2in  1.25 5 

3.86 4    in 1.09      4    in  1.50 6 
5.32 

4%in 
1.27      4i/2in  1.80 

7 
6.35 5     in 1.48       5    in  2.08 8 
7.25 6     in 1.92      6    in  2.86 7    in 

2.38       7    in  3.81 

8     in 2.50      8    in  4.34 

8     in 2.88      9    in  4.90 
9     in 3.45    10    in  5.48 

10     in 3.20         
10     in 3.50         
10    in 4.12         
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COKB  AND  COAL. 

Solvay   Foundry  Coke      $5.75 
Connellsville  Foundry  Coke      5.00 

Yough,  Steam  Lump  Coal      3.83 
Penn.  Steam  Lump  Coal     3.63 
Best    Slack       2.99 

Net  too  f.o.b.  Toronto. 

COLD  DRAWN  STEEL  SHAFTING. 

At   mill       40% 

At   wan-house     30  &  5% 
DUcaiuita    off    new    list.      Warehouse    price    at 

Montreal  and   Toronto. 

MISCELLANEOUS. 

Solder,  half-and-half   0. 

Putty,  100-lb.  drums   

Red  dry  lead,  100-lb.  kegs,  per  cwt. 
Glue,  French  medal,  per  lb   

Tarred  slaters'  paper,  per  roll  . . 
Motor  gasoline,  single  bbls.,  sral... 

Benzine,  single  bbls.,  per  gal.   . . . 
Pure  turpentine,  single  bbls   

Linseed  oil,  raw,  single  bbls   
Linseed  oil,  boiled,  single  bbls.  . .  . 

Plaster  of  Paris,  per  bbl   

Plumtiers'  Oakum,  per  100  lbs.   .  . 
Lead  wool,  per  lb   

Pure  Manila  rope     
Transmission  rope,  Manila      

Drilling  cables.  Manila    

Lard  oil,  per  gal   

Union  thread  cutting  oil     

Imperial  quenching  oil     

221/2 

2.70 

9.65 
0.18 

0.95 

0.18 0.18 

0.65 

0.74 
0.77 
2.50 

4.00 

0.10 

0.16 

0.20 
0.17 

0.73 

0.60 
0.35 

POLISHED  DRILL  ROD. 

Discount  off  list,  Montreal   and  To- 
ronto   40% 

PROOF  COIL  CHAIN. 

Yi    inch      $8.00 
5-16  inch       5.35 

%    inch       4.60 
7-16  inch       4.30 

1/2    inch       4.05 
9-16  inch       4.05 

%    inch       3.90 
%  inch      3.85 

%  inch      3.65 

1  inch     ■    3.45 
Above  quotations  are  per  100  lbs. 

TWIST  DRILLS. 

Carbon  up  to  1%  in    60 

Carbon  over  11/2  in    25 
High    Speed      
Blacksmith        60 

Bit   Stock      60   and  5 
Centre    Drill       20 

Ratchet       20 
Combined  drill  and   c.t.s.k    15 

Dtscoants  off  standard   list. 

REAMERS. 

% 
Hand      25 

Shell     25 
Bit    Stock       25 

Bridge      65 
Taper  Pin       25 
Centre       25 

Pipe  Reamers       80 
DIsconnts   off   standard   list. 

IRON  PIPE   FITTINGS. 

Canadian  malleable,  A,  25  per  cent.; 

B  and  C,  35  per  cent.;  cast  iron,  60; 

standard  bushings,  60  per  cent.;  headers, 

60;  flanged  unions,  60;  malleable  bush- 
ings, 60;  nipples,  75;  malleable,  lipped 

unions,  65. 

TAPES. 

Chesterman  Metallic,  50  ft   $2.00 

Lufkin  Metallic,  603,  50  ft.    2.00 

Admiral   Steel  Tape,  50  ft   2.75 

Admiral  Steel  Tape,  100  ft   4.45 

Major  Jun.,  Steel  Tape,  50  ft   3.50 
Rival  Steel  Tape,  50  ft   2.75 

Rival  Steel  Tape,  100  ft   4.45 
Reliable  Jun.,  Steel  Tape,  50  ft.  . .  3.50 

SHEETS. 
Montreal   Toronto 

.   $3  00     $2  85 Sheets,  black.  Xo.  2S. 

Canada  plates,  dull, 

52  sheets    3  15  3  15 

Canada  Plates,  all  bright.  .  4  75  4  50 

Apollo  brand,  10%  oz. 
galvanized    5  75  5  30 

Queen's  Head,  28  B.W.G.  6  00  5  95 
Fleur-de-Lis,  28  B.  W.  G. . .  5  75  5  75 

Gorbal's  Best.  No.  28   .  . .  6  00  6  00 

Viking  metal,  Xo.  28   . . .  5  25   "  5  25 Colborne  Crown,  No.  28..  5  70  5  SO 

Premier   No.   28       5  10  5  00 

Size 

1  in. 
114  in. 
IHin. 

134  in. 

2  in. 
214  in. 
2i->iii. 

BOILER  TUBES. 

Seamless 

$13  00 13  00 

13  00 

13  00 

13  00 
14  2t 

15  on 19  25 

22  nn 

Lapwelded 

9  25 

10  50 

11  50 12  25 

14  50 
15  50 

Prices   per   100  feet.  Montreal  and   Toronto. 

WASTE. 
WHITE.  Cent"  per  lb. 

XXX  Extra       0  11 

X  Grand      0  10% 

XLCR    0  09% 
X  Empire     0  09 

X  Press     0  08% 
COLORED, 

Lion       0  071/2 
Standard       0  06% 
Popular      0  06 

Keen       0  051/0 
wool.    PACKING. 

Arrow       0  16 

Axle    on 
Anvil       0  OS 
Anchor    0  07 

WASITED    WIPERS. 

Select  White      0  O81/2 
Mixed  Colored      0  06% 

T)ark  Colored       0  05% 
This  list  subject  to  trade  discount  for 

quantity. 

BELTING— NO.  1   OAK  TANNED. 

Extra  heavy,  sgle.  and  dble   50% 
Standard   50  &  10% 

Cut  leather  lacing,  No.  1     $1.20 
Leather  in  sides    1.10 

ELECTRIC  WELD  COIL  CHAIN  B.B. 

3-16    in   $9.00 

%  in   6.25 
5-16   in   4.65 

%   in   4.00 
7-16  in   4.00 

1/2   in   4.00 
I'rlces   per   100   lbs. 

BELTING  RUBBER. 

Standard      50% 

Best   grades      30% 

PLATING  CHEMICALS. 

Acid,    boracic      $  .15 

Acid,    hydrochloric      05 

Acid,  hydrofluoric   06 
Acid,  Nitric      10 

Acid,   sulphuric      05 

Ammonia,  aqua      08 
Ammonium   carbonate      15 
Ammonium  chloride      11 

Ammonium    hydrosulphuret   35 

Ammonium   sulphate      07 
Arsenic,   white      10 

Copper   sulphate      10 
Cobalt    Sulphate      50 

Iron    perchlonde      20 
Lead    acetate      16 

Nickel  ammonium  sulphate   10 
Nickel  carbonate     50 

Xiekel   sulphate      15 
Potassium  carbonate   40 

Potassium  sulphide    (substitute)..        .20 
Silver  chloride      (per  oz.)       .65 

Silver  nitrate   (per  oz.)       .45 

Sodium    bisulphite      10 
Sodium  carbonate  crystals   04 

Sodium  cyanide,  127-130%   35 
Sodium    hydrate      04 

Sodium  hyposulphite  (per  100  lbs.)     3.00 

Sodium  phosphate   14 
Tin   chloride             .45 

Zinc   chloride      20 

Zinc    sulphate      08 
Prices    Per    Lb.    Vnless    OtherwUe    Stated. 

ANODES. 

Nickel      47  to  .52 

Cobalt        1.75  to  2.00 

Copper      22  to  .25 
Tin      45  to  .50 

Silver   55  to  .60 

Zinc      22  to  .25 

Prices   Per  JAt. 

PLATING  SUPPUES. 

Polishing  wheels,  felt    1.50  to  1.75 

Polishing  wheels,   bullneck..  .80 
Emery  in  kegs   4%  to  .06 

Pumice,    ground       .05 
Emery  glue   15  to  .20 
Tripoli   composition   04  to  .06 
Crocus   composition      04  to  .06 

Emery  composition   05  to  .07 

Rouge,  silver     25  to  .50 

Rouge,  nickel  and  brass...     .15  to  .25 
Prices  Per  I<b. 
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The  General  Market  Conditions  and  Tendencies 
This  section  sets  forth  the  views  and  observations  of 

men  qualified  to  judge  the  outlook  and  with  whom  we 
are  in  close  touch  through    provincial    correspondents. 

Montreal,  Que.,  Oct.  18,  1915.— The 
manufaetare  of  munitions  still  i-etains 
first  place  in  our  metal-working  plants. 
The  demand  for  steel  bars  and  billets 

continues  unabated,  and  little  change 
otherwise  is  evident.  The  various  mills 

are  operating  right  up  to  capacity,  and 

man}'  of  them  will  be  unable  to  take  on 
further  business  for  delivery  this  year. 
Consumers  are  even  having  difficulty  in 

placing  orders  for  1916,  as  the  mills  de- 
cline to  commit  themselves  for  any  ex- 

tended period.  As  a  matter  of  fact,  it  is 
liinted  that  advanced  prices  may  prevail 
when  they  are  in  a  position  to  take  on 
more  business. 

Machine  Tools  and  Supplies 

The  situation  in  the  machine  tool 

trade  shows  little  change  over  that  of 
the  previous  week.  In  some  instances  the 
delivery  of  necessary  tools  for  shell  pro- 

duction is  being  longer  delayed,  and 
several  plants  are  meantime  handicapped 
in  their  operations  as  a  consequence.  The 
demand  for  supplies  continues  brisk. 
However,  some  concerns  who  require 
duplicate  machine  parts  to  replace  those 
broken  or  worn,  and  which  must  be  pro- 

cured from  the  United  States,  find  great 
difficulty  in  securing  these  promptly. 

Metals 

Prices  on  the  different  metals  are  hold- 
ing firm.  Spelter  shows  some  inclination 

to  drop  in  pi'ice,  while  aluminum  has  ad- 
vanced considerably  over  the  quotations 

of  the  last  week,  being  now  around  60e. 

Old  Material 

Scrap  metals  have  shown  no  material 
change  during  the  week,  quotations  re- 

maining the  same,  with  the  exception  of 

tea  lead,  which  registers  a  slight  in- 
crease. 

Toronto,  Ont ,  Oct.  19. — Indications 
puint  to  a  return  of  better  trade  condi- 

tions and  a  distinctly  optimistic  tone 
exists  in  business  circles.  The  record 

harvest  means  prosperity  in  the  West; 
war  orders  are  keeping  many  factories 

fully  employed,  the  adverse  trade  bal- 
ance has  been  eliminated  and  railroad 

earnings  now  show  an  increase.  The 
steel  trade  is  generally  considered  to  bo 
the  barometer  of  industrial  conditions, 
and  in  its  present  state  of  great  activity 
gives  reasonable  grounds  for  hoping 
that  the  improvement  in  business  now 
taking  place  is  something  more  than 
teraporarj'.  The  influx  of  large  sums  of 
money  resulting  from  war  orders  cannot 
help  but  stimulate   manufacturing,   and 

witli  the  improvement  in  Canadian  fiscal 
conditions  will  lead  to  a  marked  indus- 

trial development  in  the  country. 
Developments  in  the  shell  industry 

are  pending  and  arrangements  are  being 
made  for  the  manufacture  of  shells  up 
to  12  in.  calibre.  The  duties  and  respon- 

sibilities of  the  Shell  Committee  have  in- 
creased to  such  an  extent  that  a  reeon- 

stitution  of  its  personnel  is  being-  made 
to  meet  the  demands  of  the  situation.  It 
is  understood  that  the  British  Government 
have  reserved  large  orders  for  shells  for 

Canada,  providing'  quick  delivery  can  be 
made  and  at  a  fair  price.  A  central  ord^ 
nance  factory  for  making  big  guns  is 
under  consideration;  this  branch  of  the 
industry  will  also  come  under  the  control 
of  the  Shell  Committee. 

Steel  Market 

The  steel  trade  is  in  a  very  buoyant 
condition  and  the  mills  are  operating  at 
capacity.  The  market  is  very  strong  and 
prices  on  a  number  of  steel  products  are 
advancing.  Canadian  mills  are  quoting 
iron  and  steel  bars  at  2.25c  Toronto. 
Prices  on  wire  are  withdrawn  pending  a 
revision,  which  will  be  in  an  upward 
direction.  Pittsburgh  bars,  plates  and 
smaU  shapes  for  Canadian  business  are 
quoted  at  1.35c  f.o.b.  the  mill,  but  are 
likely  to  be  advanced  again  very  shortlv 
to  1.40c.  •  The  difficulty  in  obtaining 
quick  delivery  on  steel  products  is  illus- 

trated by  a  Canadian  buyer  recently 
paying  several  dollars  a  ton  premium 
for  prompt  delivery  of  structural  ma- 
terial. 

The  placing  of  orders  for  larger  shells 
which  is  anticipated,  and  the  repeat 
oi-ders  for  18-pdr.  shells  in  considerable 
quantity  indicates  that  the  steel  com- 

panies will  be  very  busy  for  some  time 
to  come.  It  is  understood  that  the  Dj- 
minion  Steel  Corporation  have  decided 
o  embark  on  the  marmfacture  of  shells  and 
that  a  large  order  will  be  placed  with 
them  for  those  of  large  calibre.  This 
concern  has  for  some  time  been  actively 
engaged  in  producing  steel  for  shells 
hut  not  turning  out  the  complete  pro- 
duct. 

The  galvanized  sheet  trade  is  some- 
what unsettled.  Although  the  price  of 

spelter  has  declined,  manufacturers  of 
sheets  are  hesitatinff  before  making  any 
further  change  since  the  revision  an- 

nounced recently.  The  semi-finished 
steel  situation  is  steadily  becoming  a 
factor  in  the  present  sheet  market.  The 
unusual  conditions  in  sheets  have  upset 
the  price  relationship  as  between  gauges. 
Galvanizers  are  asking  more  for  the  lig'ht 
gauges    of   sheets   than    for   the    heavv 

gauges  because  of  the  greater  amount  of 
spelter  required  per  ton  in  the  former- 

All  the  inills  in  the  States  are  run- 

ning to  capacity  on  account  of  the  tre- 
mendous buying  of  all  kinds  of  steel 

products.  Steel  for  near-by  deliveries 
is  almost  imposible  to  get  at  any  price. 
The  heaviest  demand  is  for  round  bars. 
and  blooms  for  shells.  Prices  are  ad- 

vancing, no  business  being  placed  for 
bars  at  less  than  1.40e  Pittsburgh.  Forg- 

ing billets  have  advanved  $1  per  ton  and 
are  now  being  quoted  at  $34  base, 
f.o.b.  Pittsburg-h.  Prevailing  prices  on 
wire  ave  strong,  and  it  is  not  improb- 

able that  quotations  will  be  put  up  $1 

or  $2  per  ton  in  the  near  future. 

Pig  Iron 
The  chief  interest  in  the  market  is  in 

steel  making  grades,  with  low-phosphov- 
ous  iron  still  the  feature.  Canadian  buy- 

ers have  taken  considerable  tonnage 
from  the  States.  Among  these  is  the 
Canadian  Steel  Foundries,  who  have- 

bought  7,000  tons  recently  and  have  in- 
quired for  5.000  tons, additional,  the  price 

being  $25  at  the  furnaces.  Foundry 
grades  are  quiet  at  unchanged  prices. 

Machine  Tools 

Machine  tool  dealers  are  anticipating 

a  period  of  considerable  activity  in  the 
near  future  when  it  is  expected  that  the 
orders  for  the  larger  calibre  shells  will 
be  ready  to  be  placed.  A  few  tentative 
inquiries  have  already  been  received  for 
large  size  lathes,  but  up  to  the  present 
few  orders  have  been  given  out.  The 
great  problem  at  present  as  regards  new 
equipment  is  the  question  of  delivery. 
Builders  are  in  a  sold-up  condition  and 
the  supply  of  suitable  second-hand  tools 
is  rapidly  decreasing. 

Supplies 
The  demand  for  machine  shop  and 

mill  supplies  continues  good  and  prices 
are  holding  very  firm.  Prices  of  high- 

speed twist  drills  are  withdrawn  on  ac- 
count of  the  continued  advance  in  high- 
speed steel.  In  regard  to  the  latter,  the 

situation  shows  no  improvement  and 

prices  are  away  up;  supplies  in  suffi- 
ciently large  quantities  are  also  still  dif- 

ficult to  obtain.  Prices  of  waste  are  very 

firm  but  unchanged.  Turpentine  has  ad- 
vanced Ic  and  is  now  quoted  at  65c  per 

gallon. Metal  Market 

The  metal  market  is  dull  and  tliere  is 
little  of  interest  to  note.  Tin  and  spelter 
are  lower,  but  aluminum  has  advanced. 

The  copper  market  is  steady  as  a  re- 
sult of  good  demand  for  war  munitions 

which  shows  no  signs  of  abatement.  The 

lead  market  is  unchanged,  but  the  posi- 
tion of  this  metal  is  a  good  one.  There 

is  still  some  scarcity  in  supplies  of  anti- 
mony, but  the  demand  has  not  improved 

and  quotations  are  stationary.  Prices  of 

solders  are  unchang-ed,  but  have  a  weak 
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tendency  due  to  tin  having-  declined. 
There  is  no  change  locjflly  in  the  general 
situation.  The  general  trend  of  business 

continues  the  same,  metal  for  munitions 

constituting   the   principal   demand. 

Tin. — The  market  is  quiet  and  lower, 
and  comparatively  little  interest  is  being 
shown  by  consumers.  The  one  influence 
dominating  the  tin  market  in  Kew  York 
is  the  expectation  that  the  British  Gov- 

ernment will  impose  a  10  per  cent,  tax 

on  its  importation;  there  is  as  yet  no  of- 
ticial  conlirmation  of  any  such  intention. 
Xo  large  business  is  looked  for  until  that 
question  is  settled,  as  consumers  are  eon- 

tent  to  wait.  Tin  has  declined  Ic  locally 
and  is  quoted  at  37c  per  pound. 

Copper. — The  market  is  very  dull,  but 
prices  are  holdihg  firm.  Buyers  have  fair 

stocks  on  hand,  buf  are  reaching  a  point 

where  they  will  have  to  take  on  addi- 
tional supplies.  Producers  are  well 

stocked  up,  but  are  not  inclined  to  offer 

any  price  concessions.      Quotations     are 

steady    and    unchanged    at      19y2C      per 

jiound. 
Spelter. — The  market  for  spot  is  weak- 
er owing  to  the  absence  of  interest  on 

the  part  of  consumers.  Another  influence 
lending  weakness  was  a  decline  in  the 

London  market.  Spelter  has  declined  Ic 

locally,  and  is  quoted  at  17c  per  pound. 

Lead. — The  market  is  quiet  and  un- 
changed. It  is  reported  that  Canadian 

consumers  have  closed  contracts  for 

some  good  amounts  of  lead  in  addition 
to  those  recently  placed.  Quotations  are 

firm  at  614c  per  pound. 

Antimony. — There  is  no  change  in  the 
situation  and  the  demand  does  not  show 

much  improvement.  Quotations  are  un- 
changed at  35c  per  pound. 

Aluminum. — Supplies  are  diminishinu 
and  the  demand  is  increasing  heavily, 

due  to  war  orders.  Quotations  have 
reached  a  record  level  and  are  nominal 

at  60c  per  pound. 

LOOKING  FOR  NICKEL 

VICKERS.  LTD..  the  well-known  arma- 

ment manufacturers,  are  financing  an  ex- 
ploration expedition  to  the  Fond  du  Lac 

region  lying  northeast  of  Lake  Athabas- 
ca, in  northern  Alberta,  in  search  of 

nickel  deposits  which  are  believed  to 
occur  extensively  in  that  country. 

Some  months  ago  H.  V.  Dardier.  a 

prospector,  returned  from  Fond  du  Lac 
with  rich  specimens  of  nickel  ore  and 

went  to  England  in  order  to  interest 

British  capitalists.  He  has  been  placed 

in  charge  of  the  expedition,  which  is  on 

a  large  scale,  comprising  25  engineers, 

assayers  and  mineralogists  in  addition  to 

a  large  force  of  laborers. 

They  take  with  them  machinery  val- 
ued at  $50,000  and  supplies  costing  $10,- 

000,  being  prepared  for  a  long  stay  in 

order  to  thorouglily  prospect  the  region. 

The  total  cost  of  the  enterprise  will  am- 
ount to  fully  $100,000. 

CANADIAN  COMMERCIAL  INTELLIGENCE  SERVICE 
The  Department  of  Trade  and  Commerce  invites  correspondence  from  Canadian  exporters  or  importers  upon  all 

trade  matters.  Canadian  Trade  Comissioners  and  Commercial  Agents  should  he  kept  supplied  with  catalogues,  price  lists 
discount  rates,  etc.,  and  the  names  and  addresses  of  trade  representatives  hy  Canadian  exporters.  Catalogues  should 

state  whether  prices  are  at  factory  point,  f.o.h.  at  port  of  shipment,  or,  which  is  preferable,  c.i.f.  at  foreign  port. 

CANADIAN  TRADE  COMMISSIONERS. 

Argentine  Republic. 
H.   R.    Poussette,   27S   Balc.iree,   Buenos   Air 

Can.idian. 
C.ible  Address,       ^ 

Australasia. 

D.    H.    Ross,    Stock    Exchange   Building,   Melbourne,    Cable   ad- 
dress,  Canadian. 

Britisli    West    Indies. 

Cable    Address 

Cuba. 
Acting    Trade    Commissioner.    Lonja    del    Comerclo,    Apartado 

1290,   Havana.     Cable   address,   Cantracom. 
France. 

Phlllipe    Roy,    Commissioner    General,    17    and    19    Boulevard 
des  Capuclnes,  Paris.     Cable  address,  Stadacona 

Japan. 
G.    B.    Johnson,    P.O.    Box    109,    Yoliohama.      Cable    Address, 

Canadian, 

Newfoundland. 

New   Zealand. 

South    Afri. 

Holland. 

Lithgow,    Zuidblaak.    ?.6,    Rotterdam. Cable    address. 

United    Kingdom. 

E.  de  B.   Arnaud,   Sun   Building,   Clare  Street,   Bristol.     Cable 
address,    Canadian. 

J.  E.  Ray,  Central  House,  Birmingham.  Cable  address,  Can- 
adian.. 

Acting  Trade  Commissioner,  North  British  Building  East 
Parade,   Leeds.     Cable  address,   Canadian. 

F.  A.  C.  Bickerdlke.  Canada  Chambers,  36  Spring  Gardens, 
Manchester.      Cable  address,    Cantracom. 

Fred.    Dane,   87   Union    Street.   Glasgow,   Scotland.     Cable   ad- 
dress,  Cantracom. 

Harrison    Watson,   73   Basinghall   Street,    London,    E.C,    Bag- 
land.     Cable  address.  Sleighing,   London. 

CANADIAN  COMMERCIAL  AGENTS. 

Brltitib    n>st    Indies. 

R.  H.  Curry,  Nassau,  Bahamas 

E.  Beokwith,  c-o  Tracey  Hmos,  Medellln,  Colombia. 
to   Marmato,   Colombia.     Cable  address,   Canadian. 

Norway    and    Denmark. 

South  Africa. 

M.   McKlbbIn,   Parker,   Wood    &   Co..   Buildings,    P.O.   Boi 
559,  Johannesburg. 

CANADIAN   HIGH   COMMISSIONER'S  OFFICE. 

United  Kingdom. 
W.   L.   Griffith.   Secr*tnry,   17   Victoria  Street.    London,   S.W.,   Ejjgiand. 
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INDUSTRIAL  \  CONSTRUCTION  NEWS 
Establishment  or  Enlargement  of  Factories,  Mills,  Power  Plants,  Etc.;  Construc- 

tion   of    Railways,    Bridges,    Etc.;     Municipal    Undertakings;     Mining    News. 

engineering 
Kingston,  Ont. — Davis  &  Son  cuutem- 

plate  installing'  equipment  in  their  power 
house. 

Owen  Sound,  Ont. — The  Owen  Sound 

Ironworks  are  equippiui;'  their  |ilant  fur 
making  shells. 

Welland,  Ont. — It  is  reported  that  pre- 
jjarations  are  being  made  to  reopen  the 

plant  of  the  Canadian  Steel  Foundries. 

Owen  Sound,  Ont. — The  Canadian 

Malleable  Iron  Co.,  will  install  equi]i- 
ment    for   making   high    explosive   shells. 

Port  Moody,  B.C.— The  Port  Moody 

Steel  Works  is  coutemplatina'  the  erec- 
tion of  a  plant  to  cost  upwards  of 

$100,000. 

Calgary,-  Alta.— The  Alherta  Hvdn.- 
Electrie  Power  Co.  will  buihl  a  power 

plant  here.  Aid.  Fawkes  is  consulting 
engineer. 

Jacksonboro,  Ont. — Tlie  Mattaga.mi 
Pulp  1.S:  Paper  Co.  will  commence  at  once 

the  erection  of  pulp  and  paper  mills  at 
Smooth  Rock  Falls,  on  the  Mattagami 

River,  near  here,  to  cost  .$2,000,000. 

Bay  of  Islands,  Nfld. — .loseph  Salters 

&  Sons,  of  North  Sidney,  C.B.,  have  ap- 
plied for  permission  to  develop  water 

powers  near  here. 

Walkerville,  Ont. — ^The  Canadian  Du- 

plex Steam  Trap  Co.,  which  was  recent- 
ly incorporated  with  a  capital  of  .$40,000, 

will  establish  a  plant  here. 

Pembroke,  Ont. — Thonuis  Pink  Co.  are 

installing  new  machinery  for  making- 
shells.  The  new  plant  will  be  a  duplicate 

of  the  original  one  and  will  double  the 

company's  output. 

Kingston,  Ont. — A.  Davis  &  Son  arr 
in  the  market  for  one  125  to  150  li.]i. 

Wheelock  engine;  one  100-kw.,  550-volts, 

60-cycle,  3-pliase  alternating  current 

generator,  and  one  100-kw.  direct-con- 
nected, 550-volts,  60-cycle,  3-phase  alter- 

nating current  generator  set. 

Merritt,  B.C.— The  British  Columbia 
Copper  Co.  proposes  to  spend  in  the 
neighborhood  of  $500,000  in  the  erection 

of  a  concentrating  plant  at  their  Copper 

Mountain  properties.  This  is  to  be  oper- 
ated by  an  electric  power  plant  to  be 

erected  either  at  Princeton  or  Tulameen. 

according  to  reports,  it  beins^^  c.^timateil 
that  it  will  take  at  least  $;i00,000  to  erect 

and  equip  same. 

Ottawa,  Ont. — An  important  new  fac- 
tory for  the  manufacture  of  munitions 

of  war  is  to  be  established  at  Renfrew, 

Out.,  entitled.  "O'Brien's  Munitions, 
Ltd."     The   company   was   incorporated 

CANADIAN  GOVERNMENT 

PURCHASING  COMMISSION 

The  following  gentlemen  consti- 
tute the  Commission  appointed  to 

make  all  purchases  under  the  Do- 
minion $100,000,000  war  appropri- 

ation:— George  F.  Gait,  Winnipeg; 
Hormidas  Laporte,  Montreal;  A.  E. 

Kemp,  Toronto.  Thomas  Hilliard 
is  secretary,  and  the  commission 
headquarters  are  at  Ottawa. 

last  week  with  a  capital  stock  of  two 
million  dollars.  It  is  understood  that 

M.  J.  O'Brien,  the  well-known  contrac- 
tor, is  the  leading  spirit  in  the  enter- 

prise, and  that  his  investment  will  be 
half  a   niillirm   dnllavs. 

ALLIES  PURCHASING 
AGENTS 

The  Trade  and  Commerce  De- 
partment, Ottawa,  has  published 

the  following  list  of  purchasing 

agents  for  military  purposes  for 
the  allied   Governments : 

International  Purchasing  Com- 
mission, India  House,  Kingsway, 

London,  Eng. 

French. — Hudson  Bay  Co.,  56 
McGill  Street,  Montreal;  Captain 

LafouUoux,  Hotel  Brevort,  New 

York;  Direction  de  I'lntendence 
Ministere  de  la  Guerre,  Bordeaux, 
France;  M.  De  la  Chaume,  28 

Broadway,   Westminster,  London. 

Russian. — Messrs.  S.  Ruperti 

and  AlexsiefF,  care  Military  At- 

ache,  Russian  Embassy,  Wash- 

ington, D.C. 

Municipal 
Winnipeg,  Man. — By  a  vote  of  104  to 

64  the  ratepayers  of  Assiniboia  defeated 
the  $27,000  incinerator  bv-law  on 
Oct.  9. 

Port   Coquitlam,   B.C. — A  by-law   has 
been  passed  by  the  ratepayers  to  raise 

$.■35,000  for  the  purpose  of  installing  a 
civic  water  system. 

St.  Andrews,  N.B.— The  Town  Council 

projjose  making  extensions  to  the  water- 
works system  at  a  cost  estimated  be- 
tween. $20,000  and  $30,000. 

St.  Agathe  des  Monts,  Que. — A  sewage 
system  will  be  installed  here  which  will 

include  a  pumping  station.  Ouimet  & 

Lesag'e    of   Montreal    are   the    engineers. 

Watrous,  Sask. — A  by-law  will  be 
xDtfd  on  by  the  ratepayers  on  Oct.  26 
to  authorize  the  expenditure  of  $49,423 
lor  the  construction  of  a  waterworks 

system. 

Niagara  Falls,  Ont. — It  is  proposed  to 

siiend  $14,000  on  the  purchase  of  the 
maohinery  and  equipment  of  the  city 

electric  power  station.  A  by-law  will 
be  submitted  on  Xovember  3. 

Whitby,  Ont. — A  macadamized  road 
26  miles  in  length,  to  cost  $310,000,  was 
recommended  by  Provincial  Highways 

Engineer  W.  A.  Maclean  at  a  meeting 
of  the  Kingston  Road  Improvement 

Committee  here,  on  Oct.  14.  Represent- 
a.tives  were  present  from  all  the  towns 

and  townshijis  interested,  also  Con- 
troller Foster  and  Commissioner  Harris 

from  Toronto,  which  is  backing  the  pro- 

ject. 

Mimico,  Ont. — Contracts  for  the  new 

.sanitary  system  of  Mimico  andl  New  To- 
ronto were  awarded  on  Oct.  8  at  a  spe- 

cial meeting  of  the  commission  recently 

appointed.  Harvey.  Stewart  &  Co.,  of 
Nova  Scotia,  were  the  successful  bidders 

for  the  construction  of  the  sewage  sys- 
tem, at  the  tigmre  of  .$64,493.  F.  F.  Frue, 

of  Toronto,  will  build'  the  disposal  plant. 
the  estimate  being  $15,253,  and  the  Do- 

minion Sewer  Pipe  Co.  was  awarded  the 

contract  for  the  vitrified  pipes  and  seg- 
ment blocks  used  in  the  svstem. 

General  Industrial 
Guelph,  Ont.— Fire  on  Oct.  14  did 

$13,000  damage  to  the  Colonial  Knit- 
ting Co.  plant  here. 

Lindsay,  Ont. — Horn  Bros,  have  not 

completed  ai'rangements  for  the  re- 
building of  their  factory. 

Vernon,  B.C.— R.  J.  Qraham  &  Co..  of 

Belleville,  Ont.,  will  build  a  factory  here 

for  evaporatiii'j-  vegetables. 

Halifax,  N.S. — The  Nova  Scotia  Un- 
derwear Co.  mills  at  Eureka,  were  to- 

tally destroyed  by  fire  on  Oct.  13.  The 
loss  is  covered  by  .$150,000  insurance. 
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Canada  s  Lea  din  g  Mac h in  ery  Ho  us  e 

TiHE  BOYD  SINGLE  PURPOSE  HORIZONTAL  DRILL  FOR 
DRILLING  18-POUNDER  HIGH  EXPLOSIVE  BILLETS 

8  i  111  \\  1  ('  ill  oiieration, 

rigidly  built,  iloes  not 
require  au  expert.  Billet 
eau  be  placed  in  posi- 

tion, drilled  and  re- moved in  four  minutes. 
There  are  no  drill  chips 
to  remove  after  the 

operation  is  coinpleted. 
Requires  less  than  half 

the  power  of  the  ordin- 
ary Heavy  Duty  Drill. 
Write  for  full 
information. 

Prompt  shipment. 

MANUFACTURED  BY 

A.  GRAHAM   BOYD  &   CO. 
100  Front  St.  E.,  TORONTO 

SALES  AGENTS  : 

The  A.  R.  Williams  Machinery 

Company,  Limited 
Toronto,  Ontario 

^    IF  IT'S  MACHINERY— WRITE  "WILLIAMS" 
^'/////////////////////////J//////////////////^////////,,/////////////////////////,////y///////////////////M^^^ 

NO  SCREW  CUTTING  TOOL  CAN 
BE    SUCCESSFULLY    OPERATED 

Without  Proper  Grinding  or  Sharpening. 

THE  GEOMETRIC  CHASER 
OR  DIE  GRINDER 

is  a  machine  carefully  de.^iiineil  ainl  eimstnicteil  for  the  c-nrrect  grind- 
ing of  thread  cha.«er.s  and  die.?. 

It.«  use  i.?  economy  where  threading  tools  are  employed. 

It  not  nuly  keeps  all  the  chasers  of  a  set  in  condition  for  perfect 
work,  but  at  the  same  time  prevents  excessive  wear  on  one  or  two  of 
the  chasers. 

THE  GEOMETRIC  grind.-^  any  make  of  thread  chaser,  whether 
of  a  .stock  or  special  type.  Also  fitted  with  a  second  grinding  wheel 
for  ordinary  tool  grinding. 

sKsu  FOR  nEscnn'Tni-:  booklft. 

The  GEOMETRIC  TOOL  COMPANY 
NEW  HAVEN,  CONN.,  U.  S.  A. 

CANADIAN  AGENTS  :  Williams*  WiUon.  Limited,  Montreal. 

The  A.  R.  William.  Machinery  Co  ,    Limited.    Toronto.    Winnipeg.    St.    John.  N.  B. 

If  what  you  want  is  not  advertised  in  th  is  issue  consult  the  Buyers'  Directory  at  the  back. 
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Rumely-Waclis  Machinery  Go. 
121   N.  JEFFERSON  ST. 

CHICAGO  ILLINOIS 

A    Few    of    Our    Second-Hanil    Tools    in 
Stock    for    Immediate    Delivery  : 

AUTOMATIC     SCREW     MACHINES 

Brown    &    Sliarpe    No.    2,    %"   eapucity,  ' 
automatics    (I'J    of   these). 

Cleveland,     %",    friction     Jigger     [.i    of 
these). 

Cleveland   1",   ratchet  jigger. 
Cleveland    11/2".   ratchet  jigger. 
Cleveland,   2". 
National    Acme      %".     4-simm.1I.-     i4     "f 

these). 
National   Acme    W- 

National    -icrne   %". 
National  Acme   %"• 
Levigne  %"   (4  ot:  these). 
Pratt  &   Whitney   %"■ 

Montreal,  Que.— .7.  R.  Walker  &  Co. 

paper  manufiu'turiivg-  plant  at  Sault  Au 
Ker-ollet  was  destroyed  by  fire  on  Oct. 
14.  the  loss  beino-  estimated  at  .1!25,000. 

14"
 

X     4V2'  Putnam 

14" 

X    6'  LeBlond 

10" 

X     a'  Flather 

IS" 

X    8'  Bradford 

IS" 

X    6'  Blaisdell 

18"
 

X  10'  Schumacher  &  I'.uye 

20" 

X  10'  Fitield 

20" 

X  10'  Bogert 

20"
 

X  10'  Fish,   gap 

24" 

X    8'  Putnam 

.•!6" 
X  16'  Fi  field 

PLANERS   AND    SHAPER8 

.■56' 
X  36"  X     S'  Fitchburg 

■  X  35"  X  15-  Powell 
Gould  &  Eberhardt,  crank 

'  Hendey,  tool  room 
'  Stockbridge,   crank,   P.D.F. 
'  Smith  &  Mills,   b.g..  crank 
'  Averbeck.   b.g.,   crank 
'  Walcott,  shitting  belt 

DRII'I'    PRESSES 

20"  Miscellaneous  makes    (201 
21"  Cincinnati    (2) 
20"  Sibley  &  Ware 
2S"  Barnes 
28"  Sibley  &  Ware 
Rl"  Barnes 
Barnes  No.  1.  horizontal 
.\vey  2-spindle  hall-hearing 
Prentice  5'    Plain    Radial 

MILLING    MACHINES 

,  2  Pox,  hand 
,  3  Pox.  hand  and  power 
.  1  Brown   &   Sharpc 
.  4  Newton 
.  4  Brown  &   Sharpe.   universal 
.  7  Becker.   Lincoln 
.  1  Warner  &  Swasev  Die  Sinker 
.  2  Warner  &  Swasey  Pie  Sinker 
.  2  Pratt   &  Whitney   Die   Sinker 

PRESSES 

Bliss  No.  18  o.b.I. 
Bliss  No.  W  o.b.I. 
Bliss  No.  42  o.h.l. 
Uockford   No.  2  o.b.I. 
.\merican    Can   No.   3   o.b.I. 
Walsh  No.  4  o.h.l. 
American   Can    No.  414   o.b.i. 
Banroth   Nn.  5  n.h.i. 
Bliss  No.  fiO-N  Double  .•\cting 
Adriance  No  12-A  Double  .^ctlng 
Toledo  No.  14  Horning 
Toledo  No.  94-..V  Double  Crank 

MISCELLANEOUS 

I.andis  12  x  42"  Plain  Grinder 
Gisholt  Universal    Tool    lioom   Grinder 
Gisholt  24"  Turret  Chucking   I.athe 
Acme  IV."  Bolt  Cutter 
Acme  2V2"   Bolt   Cutter 
No.  2  arrt   No.  3  M  &  M  Keyseatcr 
No.     3     Baker     Keyseater,     with     rotary 

table 

Tenders 
Toronto,  Ont. — Tenders  will  be  re- 

ceived, addressed  to  the  Chairman, 

B.iard  of  Control,  City  Hall,  up  to  Tues- 
day, Nov.  9.  1915,  for  the  supply  of 

a  radial  drill  for  machine  shop,  Dan- 
forth  avenue  car  barns.  Specifications 
and  forms  of  tender  may  be  obtained  at 
the  Works  Department,  Room  12,  City 
Hall. 

Winnipeg,  Man — ^Tenders,  addressed 
to  the  Chairman,  Board  of  Control,  ■wili 
be  received  up  to  Wednesday,  Oct.  27, 
1915,  for  the  following  supplies  for  the 
Fire  Department:  3,000  fe*t  2y2-inch 
cotton,  rubber-lined  fire  hose;  12  non-in- 

terfering fire  alarm  boxes.  Specifieations 
and  forms  of  tender  may  be  obtained  at 

the  office  of  the  Chief  of  the  Fire  Depart- 
ment, Central  Fire  Station. 

New  Westminster,  B.C. — Tenders  will 
be  received  up  till  Octolier  29,  for  an 

electric  freight  elevator  for  Public  Build- 
ing. Plans  and  specifications  may  be 

seen  on  application  to  the  caretaker  of 
the  Public  Building,  New  Westminster, 
B.C.;  at  the  office  of  Wm.  Henderson, 
Resident  Architects,  Victoria,  B.C.;  at 
the  Post  Office.  Vancouver,  B.C.,  and  at 
the  Department  of  Public  Works, 
Ottawa. 

Windsor,  Ont. — Tenders,  addressed  to 

J.  F.  Smythe,  chairman  Water  Commis- 
sioners, Windsor,  Ont.,  will  be  received 

up  to  Saturday,  October  23,  for  the 
building  and  installing  at  the  Windsor 
water  works  pumping  station  of  one  200 

h.p.  steel  Scotch  boiler — to  carry  160 
lbs.  pressure  according  to  specifications 
and  blue  prints  on  file  at  the  office  of  the 
Water  Commissioners,  City  Hall,  Wind- 

sor, Ont. 

Port  Arthur,  Ont.— Tenders  for  fit- 
lings,  customs  examining  warehouse, 
etc.,  Port  Arthur,  Ont.,  will  be  received 
until  Friday,  October  29,  1915.  Plans, 
specifications  and  form  of  contract  can  be 
seen  and  forms  of  tender  obtained  on 

a]iplication  to  the  Department  of  Public 
Works.  Ottawa,  at  the  offices  of  Thos. 

llastinas.  Clerk  of  Works,  Postal  Sta- 
tion "F,"  Toronto,  Ont.,  and  Wm. 

Hood,  Architect,  Port  Arthur,  Ont. 

Berlin,  Ont. — Tenders  will  be  received 
by  the  Chairman  of  the  Sewerage  Com- 

mittee until  Tuesday,  October  26,  1915, 
for  furnishing  and  installing  sewage 
pumping  machinery,  comprising:  (a) 
Two  turbine  pumps  and  all  piping,  capa- 

city •'lOn  fjnllnns  per  minute,  .33  feet  head. 

(b)  Two  a.c.  motors,  switchboard  and 
electrical  instruments,  installed  com- 

plete. Specifications  may  be  seen  at  the 
Engineer's  Office,  City  Hall,  Berlin,  or  at 
the  office  of  Chipman  &  Power,  consult- 

ing engineers,  204  Mail  Building,  Tor- onto. 

Ottawa,  Ont. — Tenders  will  be  re- 
ceived up  to  Tuesday,  November  the 

23rd,  for  the  undermentioned  items  for 
delivery  to  H.M.C.  Dockyards  at  Hali- 

fax, N.S.,  and  Esquimalt,  B.C.:  Steel  and 
iron  bolts,  nuts  and  rivets,  electric  cable 
and  wire,  mineral  gTease.  castile  soap, 

hard  soap,  turpentine,  chemicals,  cleans- 
ing powder,  bunting.  Forms  of  tender 

and  all  information  may  be. obtained  by 

application  to  the  Naval  Store  Officer 
at  H.M.C.  Dockyards  at  Halifax,  N.S., 
or  Esquimalt,  B.C.,  or  to  Q.  J.  Desbarats, 
Deputy  Minister  of  the  Naval  Service, 
Ottawa. 

Contracts  Awarded 
London,  Ont. — The  Canadian  Moloney 

Co.,  have  been  awarded  a  contract  for 
transformers  by  the  city  council. 

Trenton,  Ont. — The  contract  for  fur- 
nishing steel  work  and  substructure  of 

bridge  over  Trent  river  was  awarded  by 
Dominion  Government  to  the  Ontario 

Bridge  Co.,  Toronto,  at  about  $132,000. 

Winnipeg,  Man. — The  Minister  of  Pub- 
lic Works  has  let  the  contract  for  the 

furnishing  of  the  steel  librarj'  and  vault 
fittings  for  the  new  law  courts  to  the 
Winnipeg  Ceiling  and  Roofing  Co.,  their 
price  being  $4,600. 

New  Incorporations 
The  Great  West  Direct  Power  Engine 

Co.,  Vancouver,  B.C.,  has  been  incor- 
porated with  a  capital  stock  of  $25,000 

to  manufacture  engines,  machinery,  etc. 

The  Paste  &  Gum  Co.  has  been  incor- 
porated at  Toronto  with  a  capital  of 

$40,000  to  take  over  the  business  of  the 

Paste  &  Gum  Co.  at  Toronto,  Ont.  In- 
corporators: Robert  Ellis  and  Goldwin 

Larratt  Smith,  all  of  Toronto, 

The  Ontario  Cartridge  Co.  has  been  in- 
corporated at  Toronto  with  a  capital  of 

$40,000  to  manufacture  ammunition  of 
all  kinds  at  Ford,  Ont.  Incorporators: 
John  Henrj-  French,  Walter  Frank  Tant 
and  Forrest  M.  Keeton,  all  of  Detroit, Mich. 

The  Belmont  Oil  &  Gas  Co.  has  been 

incorporated  at  Toronto  with  a  capital 
of  $40,000  to  engage  in  the  business  of 
refining  and  treating  artyicial  and  na- 

tural gas,  petrolei^m  at'Belniont,  Ont. 
Incorporators:  Frank  BlaijE'  Tomb  and 
John  Stephenson  Cousins,  of  London, 

Ont. 
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HYDRAULIC  PRESSES 
For   Piercing  and  Drawling  Shells  and  Projectiles 

View  of  our  new  shop  with  the  latest  equipment  for  turning  out  Hydraulic  Presses. 

With  this  added  space  and  equipment  our  facilities  for 
manufacturing  Hydraulic  Presses  assure  you  of  the  highest 
quality  and  efficiency  at  reasonable  cost. 

Write  us  now.  We  are  splendidh-  equipped  to  give  vou 
PROMPT  DELIVERY. 

The    William    Cramp    &    Sons    Ship   & 
Engine   Building   Company 

PHILADELPHIA,  PA. 

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

1  If  you  want  to  sell  or  buy  a  second-hand 
lathe,  planer  or  any  otter  shop  equipment,  let 
"CANADIAN  MACHINERY"  pick  out  a  seller 
or  buyer  tor  you.  How  about  that  second- 

hand engine  or  boiler  which  you  would  like 
to   dispose   of?     . 

Rates  (payable  In  advance): — 2c  per  word 
first  insertion,  Ic  per  word  subsequent  inser- 

tion. 5c  additional  each  insertion  when  Box 
Number  is  required.  Each  figure  counts  as 
one   word. 

FOR   SALE 

FOR  SALE  —  FOUNDRY  AND  MACHINE 
shop,  with  lathes,  shapers,  drills,  etc.  Shop 
90'  X  30'.  Ten  years  old.  Paris.  Out.  Apply 
John  Stewart,  203  William  Street.  Brantford, 
Ont. 

FOR  SALE— 25  HORSE  STEAM  POWER, 
complete,  cousistiug  of  portable  ftrebox  boiler 
and  stationary  engine  in  good  running  order. 
Will  be  sold  at  a  bargain.  Thos.  F.  MuUin, 
Chepstow  P.O.,  Ont.  (IS) 

FOR    SALE— CHEAP— OiNE    TWIlNn     IWo- 
inch   by   ten -feet   bed  Porter   lailr,    ■■   iinuiMl 
rest,  steady  rest,  set  change  kch-  ::iiu'  uhI 
small  face  plate,  eighteen-inch  fnur-,iav\  cliucli. 
boring  bar.  four  tool  holders,  and  taper 

socket    fitted.      Box    l.'iO,    Canadian    Machinery. 

BUSINESS      FOR      SALE— OWING    TO     ILL- 
he.ilth  proprietor  offers  for  sale  his  business, 
consisting  of  machine  shop  and  blacksmith 
sihup,  with  power  hauimcr.  t.iols.  patterns  and 
appliances  mmnI  in  tlic  iiiaiiiiraniirT  t>\  arti'sian 
and  oil  w.-ll  chillin;;  lM,iN  ,111,1  L;,.]irial  \Mirk: 
will  sell  will;  (!!■  \\iiliniii  l.iiil.lijm^  ,iri.l  I, mil. 
Address  Wm.  Trait.  ,i,;<'ni.  i;..x  1  l,s,  rniMliii, Ont, 

WANTED 

.UJENTS— ENGINEER  DBSIRJES  TO  RE- 
present  manufacturing  firms  in  Montreal  and 
district  on  a  commission  basis.  Apply  G.  S. 
B.,  care  of  Canadian  Machinery,  Montreal.  (IT) 

WuiNTEiD- POSITION  AS  SUPERraTEND- 
eut.  Am  open  to  consider  the  position  of 
superintendent  of  any  firm  manufacturing 
war  munitions.  Have  special  Imowledge  of 
materials  and  have  designed  machinery  and 
solved  problems  in  connection  with  machining 
and  forging  shells.  Have  thorough  under- 

standing of  operations.  Am  not  looking  for 
fancy  salary.  William  Rodgers,  A.M.  Can. 
Soc.   CE.,    1386    Delorimier    Ave.,    Montreal, 

QENMISTEEL 
THE  BEST  STEEL  LOCKERS  MADE  IN  CANADA 

ATENTS 
IPROMPTLYSECUREDl 

In    all    countries.      Ask    for    our    Inventor's 
Adviser,  which  will  be  sent  free. 

MARION  &  MARION,   364  University  St 
Merchants  Bank  Building,  corner  St. 

f  ulherine    St.,    MONTREAL,,     Phone     Vp.    0474 
and    Washington,    I>.C.,    U.S.A. 

orricc"">  works;  musklgon  ncights  us  a 

CANADIAN    MACHINERY 

Personal 

Lionel  Hichens,  ehairmau  uf  C'ammell. Laird  c»i:  Co.,  has  arrived  in  Ottawa  to 

assume  his  duties  as  a  member  of  the 
Shell    Committee. 

F.  A.  Skelton,  director  and  secretary- 
treasurer  of  the  Canadian  Car  &  Foun- 

ilry  Co.,  Montreal,  has  left  for  New- York  on  a  business  trip. 

John  Pugsley,  at  one  time  a  member 
(jf  the  linn  of  Pugsley,  Dingman  &  Co., 
soai>  manufacturers,  Toronto,  Ont.,  died 
m  that  city  on  Oct.  14,  aged  63. 

Hon.  David  MacKeen,  of  Halifax. 

X.S.,  at  one  time  manager  of  the  Do- 
minion Iron  &  Steel  Co.,  has  been  ap- 
pointed Lieut. -Governor  of  Xova  Scotia. 

Charles  Stewart,  vice-president  of 
Burrow,  Stewart  &  Milne  Co.,  iron 
founders,  died  at  Hamilton,  Ont..  on  Oct. 
S.  The  deceased  was  born  at  Patersou. 
X.J.,  on  Oct.  14,  1837. 

W.  W.  Butler,  vice-president  of  the 
Canadian  Car  &  Foundiy  Co.,  Montreal, 

lias  left  on  an  inspection  trip,  during' 
which  he  will  visit  all  the  plants  in  the 
United  States  occupied  on  Canadian  Car 
Co.  orders. 

Sir  Hay  Frederick  Donaldson,  K.C.B., 
leccutly  aiipointed  as  technical  adviser 
to  the  Sliell  Committee,  has  arrived  in 
Oftawa.  Sir  Frederick  Donaldson  was 

until  recently  chief  superintendent  of 
Royal  Ordnance  Factories  at  Woolwich 
Arsenal. 

George  Cahoon,  jr.,  has  just  been  ad- 
vanced from  the  vice-presideitey  of  the 

Laurentide  Co.  to  the  presidency,  to  till 

the  vacancy  caused  bj'  the  death  of  Sir 
William  Van  Home,  and  C.  R.  Hosmer 
assumes  the  vice-presidency.  J.  K.  L. 
Ross  was  appointed  to  the  vacancy  on 
the  board. 

Charles  Brewer  Hunt,  liead  of  the  mill- 
ing firm  of  Hunt  P>ros.,  of  the  coal  busi- 
ness bearing  the  same  name,  ex-president 

of  the  London  Board  of  Trade,  and  one 
of  the  foremost  business  men  of  this 

city,  died  suddenly  in  London,  Ont.,  on 
Oct.  11.  The  deceased  was  born  at  St. 

Thomas,  65  years  ago.  He  was  at  one 

time  actf\'ely  associated  with  the  Lon- 
don Electric  Co.,  and  was  one  of  the 

|iioneers  of  the  milling  industry  in 
AVestern   Ontario. 

Walter  Collis,  manager  of  the  Collis 
Leather  Co.,  Aurora,  Ont.,  died  sudden- 

1,\'  at  tlie  Western  Hospital,  Toronto,  on 
Oct.  16.  The  late  Mr.  Collis  was  very 
well  known  in  business  circles.  He  was 
an  expert  in  the  manufacture  of  chrome 
leather,  and  for  several  years  was  en- 

gaged with  the  Davis  Leather  Co.  of 
Newmarket.   About  three  vears  ago,  how- 
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ever,  he  severed  his  connection  with  the 
Newmarket  concern  and  established  the 

company  of  his  name  here.  Deceased 
was  60  years  of  age. 

Alexander  Tropenas,  inventor  of  the 
Tr(i|ienas  converter,  who  died  at  Lyons, 
France,  July  14.  aged  55  years,  served 
early  in  his  career  as  a  foreman  in  the 
plant  of  the  French  Bruges  firm  wliere 
he  operated  the  Robert  converter.  Later 
he  went  to  England  to  superintend  the 

operation  of  the  same  converter  for  Ed- 
gar Allan  &  Co.  at  Sheffield.  While 

there  he  invented  his  own  converter, 

which  lie  patented  both  in  Grreat  Britain 
and  the  United  States.  About  1901  he 
went  to  the  United  States  to  introduce 

his  process  for  making  small  steel  cast- 

inc's. 

Trade  Gossip 

The  Dominion  Stamping  Co.,  AValker- 
ville.  Out.,  have  recently  installed  a  5-ton 
electric  traveling  Northern  crane  manu- 

factured by  the  Northern  Crane  Works, 
of  Walkerville,  Ont. 

Ottawa,  Ont. — The  opening  of  a  new 
transcontinental  railway  siecrvice  was 

signalized  by  the  departure  on  Oct.  12 
of  a  Canadian  Northern  train  of  Pull- 

man ears,  bearing  a  party  of  senators 
and  M.  P.  's  on  an  excursion  trip  to  Van- 

couver, B.C. 

Carriage  Factories  Ltd.,  who  have 

plants  at  Montreal,  Brockville  and  Or- 
illia,  have  recently  obtained  large  war 
orders  for  such  articles  as  artillery  har- 

ness, saddles,  blankets,  halters,  am- 
bulances, transportation  carriages  and 

water  wagons. 

Inverness  Railway  &  Coal  Co. — A  re- 
ceiver and  manager  of  the  Inverness 

Railway  &  Coal  Co.  has  on  the  applica- 
tion of  the  National  Trust  Co.,  Toron- 

to, trustees  for  the  bondhold-ers  of  thie 
Inverness  Railway  &  Coal  Co.,  been  ap- 

pointed by  the  Court  of  Nova  Scotia. 

Rise  in  Custom  Receipts. — An  increase 
of  over  .+2,000.000  in  customs  receipts  is 
shown  by  the  figures  for  September.  Re- 

ceipts totalled  $8,029,665,  as  compared 
with  .$5,919,273  in  September  of  last 
year,  or  an  increase  of  .$2,110,391.  For 
the  six  months  of  the  present  fiscal  year 

receipts  liave  been  $44,760,830,  as  com- 
pared with  .$43,044,913,  an  increase  of 

$1,715,917. 

Contracts  Affected  by  Exchange. — The 
rate  of  exchange  is  reacting  to  the  detri- 

ment of  Canadian  war  contracts  on  this 
side.  It  is  said  that  one  contract  for 
$50,000  fell  through  a  few  diays  ago 
sole'.y  on  this  account.  It  is  felt  that 
the  Dominion  Government  should  take 
steps  to  obviate  the  difficulty. 
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STEWART   NO.   1  OVEN 

p    of    heating    space.    3"x9''xl3%". 
Price  ivitli   blower.   $100.UO. 

Price   without   blower,  $75.00. 

No.    3    FOKOK 

Front     opening.     :tM:"xH". 
Rear    opening.    '-i'Vi"    diain. 

(Rear   opening   same   as   front,   i 
Kpecilted.) 

Depth    of   heating    spa<'e.    10". 
Price    with    blower.    »(i5.no. 

Price  without   blower,  $40.00. 

Perfect  Control 
Makes  Tool 

Hardening  Sure 
A  Stewart  Forge  or  Furnace  is  always 

under  the  absolute  control  of  the  oper- 
ator. He  can  get  any  heat  quickly  and 

hold  it  accurately  without  any  wavering 
above  or  below.  There  is  no  guessing, 

no  trusting  to  luck,  no  uncertainty  about 
the  result.  He  can  heat  -every  piece  or 
lot  exactly  according  to  the  grade  of 
steel  and  to  the  purpose  for  which  it  is 

intended.  As  a  result  steel  heating  be- 
comes an  exact  science  when  you  use 

Stewart  Furnaces;  and  spoilt  work  is 
reduced  to  a  minimum. 

Stewart  Oven  Furnaces,  e.xcept  those 

built  for  assaying  and  enameling,  are 
made  without  muffles;  have  no  need  of 
them. 

The  Stewart  line  includes  over  lOO 

stock  styles  and  sizes  and  the  patterns  of 

many  special  designs  for  various  pur- 
poses. In  this  wide  range  there  is  one 

style  and  size  which  will  exactly  meet 
your  needs.  Let  our  service  department 
help  you  find  it.  We  will  ship  it  on  30 

days'  approval.    Write  for  catalogue  56. 

Chicago  Flexible  Shaft  Co, 
210  to  230  Ontario  St.,  Chicago,  111. 

iiiiiiiiiiiii:i'ii|:ii!;iiiiiiiiiiiiiiiiiiiiiiiiiiiii;iiiiiiii|||i|>iiii>iiiiiiiiiiiiiiiiiiiii;niiii:iiu^  uii  11 111 1 1 1 1 1 1  iii  UiMmu'is 
//  what  you  want  is  not  advertised  in  th  is  issue  consult  the  Buyers'  Directory  at  the  back 
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Make  Your  Own  Engravings 
Lhe 

GORTON  ENGRAV 
ING  MACHINE.  Th( 
ordinary  workman  cai 
turn  out  lettering  or  de 
signs  either  sunk  or  ii 
relief,  on  dies,  moulds 
tool3,  patterns.  cori 
boxes,  label  plates,  in 
Btrumenta,  etc,  etc.,  bet 
t€r  than  the  most  skill 
ed  hand  engraver  in  tht 
fraction  of  time  th< 
hand  workman  woul. 
take. 

Geo.Gorton  Machine  Co 
rac;ne    wis. 

PURO 
I  MADE  IN  CANADA' 

Artnal    Size    7"    High, 

Stop  That  Waste 
of  Water 

of  water 
:n;   fa-icct? 
I'll      liivp:;  35%   of  that  wasted  water. 
f'   1'"--^   away   witli    the   olil-fa-shioned   unsaui- 
.u:,   till  cup:  it  is  the  Safety  Sign  of  pure  water 

111  L\^ry  factory  wliere  it  has  been  installed. 
Employees   like   it   because   it   is   clean — because 
it  insures  a  clean,  fresh  drink— because  it  saves 
their  time. 
The    I'uro   Sanitary    Drinking    Fountain    has    a 
positive  control  that  eliminates  spurting. 
Easily  attached— positively  fool-proof— and  noth- 

to out. 
An    excellent    investment— for    .shop    and    office 
,'ilike    and  one  that  pays  dividends  in  real  money 
1;  m:iI(t  saving  and  better  workers. 

Wiii      10  ilay— now— tell    us   how    many   men    you 
i.nr  mid  the  number  of  deparlments. 
\\  I  1!    make    you    a    complete    estimate    on    an 
installation — we    will    also    make    you    a    special 
proposition  for  a  try-out  in  any  one  department. 

"PURO-FY"  Your  Water  Supply 

Puro  Sanitary  Drinking  Fountain  Company 
SAFETY     PllPrk     ECONOMY 
FIRST         IKJIKKJ     ALWAYS 

147    University    Ave..    TORONTO.    CAN. 

Ihe  W.  T.  Rawleigh  Co.,  wlio  have  a 
lar^e  factory  at  Freeport,  111.,  and  plants 
also  at  Memphis,  Tenn.,  and  Winnipeg, 
Man.,  will  build  a  factory  at  Hamilton. 
Ont.,  on  Rossljm  avenue.  The  company 

manufacture  proprietary  medicines,  ex- 
tracts, spiees,  toilet  articles,  stock  rem- 

edies, disinfectants,  etc.  The  first  build- 
ing will  be  120  feet  long  by  60  feet 

deep,  and  five  storeys  high.  Work  will 
be  started  shortly,  and  Hamilton  will 
be  Canadian  headquarters. 

Halifax,  N.S. — A  petition  for  the 
winding-up  of  ,  the  Nova  Scotia  Car 
Works,  was  presented  to  the  Supreme 
Court,  on  Oct.  15.  It  was  ordered  that 
the  petition  come  up  on  Oct.  29  before 
the  judge  presiding  at  Chambers.  Notice 
is  given  on  behalf  of  the  company  that 
on  Oct.  29  an  application  will  be  made 
for  an  order  appointing  the  Eastern 
Trust  Co.,  liquidator,  that  company  hav- 

ing to-da\'  been  appointed  liquidators. 
The  plant  is  now  engaged  on  an  order 
for  the  200  cars  for  the  I.  C.  R. 

Canadian  Flour  Mills  Busy — Canadian 
milling  ecrapanies  have  entered  on  an- 

other year  under  favorable  auspices. 
Practically  all  mills  are  working  to  capa- 

city now,  and  they  have  orders'  on  their 
hooks  from  British  and  Foreign  Gov- 
I'l-nments  that  will  keep  them  fully  era- 
iloyed  for  at  least  two  months  to  come. 
Two  mills  share  in  one  Government  or- 

der for  140,000  bags  of  flour.  Certain 
niiils  are  operating  day  and  night.  It  is 
interesting  to  note,  too.  that  Minneapolis 
mills  in  order  to  fill  export  orders  have 
purchased  considerable  quantities  of 
('anadian    flour. 

Dominion  Development  Commission — 
It  is  understood  ithat  iSenator  J.  A. 

Lougheed,  will  be  chairman  of  the  Com- 
inision  to  be  appointed  by  the  Govern- 

ment to  study  a  scheme  of  Canadian 
national  development,  with  special  refer- 
once  to  present  conditions.  It  is  further 
learned  that  AVilliam  Smith,  the  mem- 

ber for  South  Ontario,  and  a  well  known 
stock  breeder;  J.  C.  Watters,  the  promi- 

nent labor  man,  of  Ottawa;  J.  W.  Fla- 
velle,  of  Toronto;  Dr.  J.  G.  Rutherford, 
former  Veterinary  Director-General  of 
Canada,  and  E.  N.  Hopkins,  of  Moose 
■Taw,  a  well  known  member  of  the  Grain 
Grovs»ers'  Association,  have  all  been 
named  as  members  of  the  commission, 
while  other  appointments  are  expected 
to  be  announced  shortly. 

Tenders  Received  on  Big  Pulp  Limit. 
^The  Ontario  Government  has  received 
several  tenders  in  response  to  its  de- 

cision to  offer  for  sale  the  Lac  Seul  or 
English  River  pulp  limits  north  of 
Kenora.  The  limits  were  advertised 
some  time  ago,  and  oflers  were  to  be 
liased  upon  strict  conditions  as  to  capi- 

tal investment  and  paper  output,  similar 
111  those  imposed  on  the  company  that  is 

now  operating  the  immense  plant  at 
Iroquois  Palls  and  turning  out  two  hun- 

dred tons  of  print  paper  a  day.  Hon. 
G.  Howard  JVrguson,  Minister  of  Lands, 
Forests  and  Mines,  is  now  considering 
the  tenders. 

Lake    Superior    Corporation. — At    the 
annual  meeting  of  Lake  Superior  Cor- 

poration held  last  week  the  following 
were  elected  directors:  Walter  K.  Whig- 
ham,  Frederick  McOwen,  John  T.  Terrj-. 
Herbert  Coppell.  J.  S.  Dale,  H.  I.  Under- 

bill, W.  E.  Stavert,  W.  C.  Franz.  Ales. 
Taylor,  James  Hawson,  A:  H.  Chitty 
and  Thomas  Gibson.  At  the  meeting  of 

the  board,  following  the  shareholders' meeting,  officers  were  elected  as  follows : 
Chairman  of  board,  W.  K.  Whigham: 

president,  W.  E.  Stavert;  vice-president, 
Herbert  Coppell,  W.  C.  Franz  and  .James 
Hawson;  secretary,  Alex.  Taylor;  treas- 

urer, James  Hawson. 

Mussens  Ltd.  Affairs. — Exchange  of 
about  $35,000  worth  of  stock  for  cash 
or  bills  receivable,  without  reduction  of 
estimated  surplus  to  crediitors,  is  an 
encouraging  note  in  a  statement  issued 
by  the  liquidator  of  Mussens  Ltd.  The 
six  months  extension  granted  by  the 
court  has  just  expired,  and  application 
will  be  made  for  further  extension,  as 
the  showing  made  during  the  past  six 
months  would  seem  to  warrant  it.  Of 
$131,000  bills  receivable,  $81,000  has 

been  collected,  and  a  considerable  por- 
tion of  the  remainder  is  considered  good. 

Stoick  amounting  to  $209,000  remains 
on  hand,  but  can  likely  be  sold  for  full 

\alue  if  time  is  given  to  do  so.  The  lia- 
bility to  the  bank  is  materially  reduced, 

and  a  10  per  cent,  dividend  has  been  de- 
clared for  the  benefit  of  ordinary  cred- 

itors. The  liquidator,  J.  J.  Robson,  esti- 
mates that  there  is  a  surplus  of  $183,000. 

as  assets  exceed  liabilities  by  that 
amount.  Among  the  assets  is  an  item 

of  $66,750  equity  in  property  in  Mont- 
real and  other  cities. 

Catalogues 
Plastic  Boiler  and  Furnace  Linings. — 

The  C.  B.  Turner  Co.,  Toronto,  Ont.,  have 
issued  a  booklet  dealing  with  plastic  lin- 

ings for  boilers  and  furnaces.  Directions 
for  applying  this  lining  are  given  and  a 
list  of  users  is  included. 

The  Precision  Instrument  Co.,  Detroit 

Mich.,  have  issued  a  set  of  bulletins  de- 
scribing an  interesting  line  of  measur- 

ing and  recording  apparatus  for  flue 
gases,  etc.  The  bulletins  deal  successive- 

ly with  the  Parker  Co.  machine,  the 

"Simmanee  &  Abady"  combustion  re- 

corder, the  "Simmanee  &  Abady"  "Pre- 
cision"' pressure   and   vacuum  recorders 
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ELMES  HYDRAULIC  PRESSES 
Rapid-acting  hydraulic  drawing  presses,  piercing  presses, 
pumps,  and  accumulators  for  making  Shells,  etc.  High 
pressure  fittings  and  valves,  quick  shipment. 

Send  for  our  illustrated  catalog  to-day 

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

Over  50   years'  experience   building  hydraulic  machinery. 

iiiiiii 

Auliimobile  Fenders, 
HDods  and  Gasoline 

Tanks 
We  are  now  manufacturing 
a  number  of  lines  for  Cana- 

dian firms  filling  war  con- 
tracts. 

The  quality  of  our  produc- 
tion is  one  grade  —  THE 

BEST.  Our  facilities  and 

equipment  enable  us  to 
give  a  very  attractive  price 
and  prompt   service. 

Tiie  Dominion 
Stamping  Go. 

LIMITED 

Walkerville,  Ont. 

DROP 

(( 

New  Britain  "Automatic  Multiple 
Spindle  Chucking  Machines 

DOUBLE-HEAD  T\PE 

THE  Double-Head  Automatic  Multiple-Spindle  Chucking  Machine  is  designed 
for    the    simultaneous    machining    of    both    ends    of    pieces    requiring    no 

finish  on  the  exterior  at  the  center  where  gripped  by  the  chuck. 

THEY  are  made  with  six  and  eight  spindles  (three  and  four  on  each  end). 
As  in  the  Single-Head  type,  the  spindles  carry  the  tools,  the  work  being 

held  in  the  turret  chucks. 

WHEREAS  in  the  Single-Head  type  the  spindles  maintain  fixed  positions, 
the  turret  advancing  and  feeding  the  work  against  the  rotating  tools, 

iu  the  Double-Head  type  the  turret  has  no  lengthwise  motion,  the  spindles 
being  fed  toward  it  from  both  sides. 

EACH  group  of  spindles  being  independent,  may  be  cammed  and  tooled  for 
the  same  or  dissimilar  operations,  depending  upon  the  design  of  the  piece 

lieing  machined. 

THE  opposite  spindles  being  in  perfect  alignment,  make  it  possible  to  finish 
pieces  on  both  ends  concentrically,  accomplishing  the  result  in  one-half 

the  time  which  would  be  required  if  each  end  were  finished  separately  in  a 
Single-Head  Machine. 

For  such  work  as  sprinkler  lieudK,  pipe  ends  of  valves,  hickeys, 
unloDS,  turnbuckles,  or  any  parts  reqniring  similar  operations, 
tliis  machine  is   unsurpassed. 

.Send  blue-prints  or  samples  of  .your  work  for  guarantee<l  produe- tion  estiniate. 

Catalog  upon  request. 

THE  NEW  BRITAIN  MACHINE  CO. 
Automatic  Screw  and  Chucking  Machines 

NEW  BRITAIN,  CONN.,  U.S.A. 

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

II'''       ''11 I  f    We    are    manufactur-      ^  ■ 
I        ers  of  stamped  parts         I 

for  other  manufactur-  ^ 

We  do  any  kind  of 
sheet  metal  stamping 
that  you  require.  Our 
improved  presses  and 
plating  plant  enable 
us  to  produce  the 
finest  quality  of  work 
in  a  surprisingly 
short  time. 

We  can  finish  steel 
stamping  in  Nickel, 
Brass   or   Copper. 

Send    us   a   sample 
order. 

Ill A\ 

W.H.BANFrELD&SONS 
372  Pape  Avenue         Toronto 

L 

CAMBRIA 
STEEL  BARS 

We  make  a 

specialty  of 

high  -  grade 
Bars.  High 

Carbon,  Smooth 
Finish,  also 

regular  Ma- 
chinery Steel. 

A.  C.  LESLIE  &  CO. 
LIMITED 

MONTREAL 

IMMEDIATE  DELIVERY 
We  always  carry  a  large  stock  of  machine  tools  for 

general  manufacturing  purposes,  and  solicit  iiiquii-ies 
requiring  prompt  delivery. 

We  call  attention  to  the  following,  on  which  we  will 
quote  attractive  prices.  All  in  thoroughly  first-class 
condition: 

Two  36"  Brown  &  Sharps  turret  head  vertical  boring  mills. 
One  30"  throat  Perkins  heavy  punch  and  shear,   capacity   1"  hole 

in  1"  plate. 
One  72"  King  vertical  boring  mill  with  two  heads. 
One  72"  Niles  vertical  boring  mill  with  two  heads. 
One  48"  Bement  ear  wheel  borer  with  crane. 

Two  36"  Snyder  upright  drills,  power  feed,  etc.,  heavy  duty. 
Two    5'    Bickford  radial  drills. 
One  24"  American   turret   machine,   2%"  hole   through   spindle. 
One  18"  double  head  Cincinnati  shaper  with  two  tables  on  12'  bed. 
One  40"  x  40"  x  12'  New  Haven  planer. 
48"  and  36"  Dreses  radial  drills. 
600  lb.  Bement  steam  drop  hammer. 

Girard  Machine  and  Tool  Co. 
491-493  N.  Third  Street,  Philadelphia,  Pa. 

;in(i  indicators,  ''Precision"  gauges,' 

"Precision''  eiiiciency  kit,  "Wright's" 
boiler  tester  and  "Orsat"  apparatus,. 

the  "Roland  Wild"  calorimeter,  ''Pre- 
cision" water  meter,  "Simmauce  & 

Abady"  encased  thei'mometers.  The 
principal  features  and  method  of  opera- 

tion of  each  apparatus  are  described 

fully  especially  a_s  regards  the  CO,,  com- 
bustion recorder  which  is  dealt  with  at 

considerable  length.  The  bulletins  con- 
tain price  lists  and  code  words  and  are 

liilly  illustrated.  They  are  gotten  up  in 

an  attractive  manner  and  are  bound  to- 

gether in  a  loose  leaf  folder. 

Refractory  Efficiency    Engineering    is 

the  title  of  a  4"2-page  booklet  jn-esented 
to  the  tirebrick  trade  by  the  Elk  Fire- 
i)rick  Co.  of  Canada,  Hamilton,  Ont., 

with  the  idea  of  bringing  to  the  atten- 
tion of  the  consumer  a  few  facts  con- 

cerning firebrick  that  it  is  hoped  will 

prove  beneficial  to  all  concerned.  The- 
booklet  is  arranged  in  two  parts.  The- 
first  contains  a  brief  description  of  the 

manufacture  of  firebrick  from  the  min- 

ing o-f  the  fire-clay  to  the  selling  and 

loading  of  the  products,  including  a  de- 

scription of  tlie  various  processes.  The- 
second  part  deals  more  particularly 

with  the  company's  products  and  in- 
cludes references  to  the  clays  and 

eciiiipment  used,  brands  of  firebrick  and 
methods  of  sorting.  Mention  is  also  made 

in  this  section  of  the  company's  engin- 
eering department  and  policy.  A  num- 

ber of  ordinary  special  shapes  are  il- 
lustrated with  their  dimensions,  while 

the  concluding-  pages  contain  a  number 
of  useful  mechanical  tables  for  the 

trade. 

Illllllltr 

Book  Reviews 
Northern  Pacific  Ports  is  the  title  of  a 

hook  coni|iiled  and  published  by  the 

rerniinal  Publishing  Co.,  Inc.,  San  Fran- 
cisco, Cal.  This  is  the  second  edition 

and  the  contents  consist  of  useful 

marine,  exporting  and  importing  infor- 
mation for  Alaska  and  the  western 

coasts  of  Canada  and  the  United  States. 

The  book  contains  a  great  deal  of  useful 
information  for  shipping  concerns, 

traders,  port  authorities,  etc.  Brief  men- 
tion of  some  of  the  subjects  dealt  with 

>vill  give  an  idea  of  the  scope  of  this 

publication.  These  are  as  follows: — 
Navigation  laws  of  the  United  States, 

particulars  of  the  various  ports  along 

the  seaboard  of  the  North  Pacific  includ- 
ing their  harbor  rules  and  regulations, 

list  of  transportation  companies  and 

their  fleets,  matters  pertaining  to  Can- 
adian and  United  States  customs,  cur- 
rency tables.  Rule  of  the  Road  at  Sea, 

etc.  The  book  contains  44  pages  of 

reading  matter  printed  in  clear  type  with 
index  and  is  bound  in  substantial  cloth 

covers.  ■       -■ 
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We  guard  your  purcha.ses  and  tell  you  if  you 

are  getting  what  you  are  supposed  to  get. 

Once  you  have  formed  the  habit  of  consulting 

us  for  expert  advice  you  wonder  how  you  got 

along  without  our  servii-e. 

CANADIAN    INSPECTION    AND    TESTING 

LABORATORIES,  LIMITED 
Head   Office  and  Main  Laboratories— MONTREAL 

Branch  Offices  and  Laboratories  : 
TORONTO.  WINNIPEG.  EDMONTON,  VANCOUVER. 

NEW  GLASGOW. 

wedSIEELTANKS 
fQRmm 

TO^OHTO      •      OUT- 

QfL  STORAGE -GASOLINE  TAN  KS  -  AIR  RECEIVER52 
PNEUMATIC  WATER  SUPPIYTANKS-  SMOKE  STACKS^ 
BOIIER  BREECHING  -  RIVETED  STCELPIPEBINSiRMOPFBB; 

Marking  High  Explosive  Shells 
.livi.e  fuiplujed  in  uiaikiug  tlit- 
of  the  shells  in  this  machine  dif- 
m.'iterially  front  any  other  inetlu>d in    use. 

is  brought  to  bear  on  each 
vidiial  letter  and  ligure  succes- 

aud  with  absolute  uniformity. 
A  d  j  u  s  table  to 

give  shallow  or 
deep  impres-sicin. 
FIPTEEX  SKC OINOS'  TIME  for 

marking  perfect- 
ly one  Shell.  For 

18  -  pound.  i.r," :\  n  d  CO  -  pound Shells. 

The  Grant 

Mfg.  and Vlachine  Co. 

Bridgeport,  Conn. 

Special    Purpose   Lathes 
For     Finishing^     Copper     Driving'     Bands    on 

Ammunition 

This  half-tone  illus- 
trates one  of  our 

single  purpose 
lathes  in  service  in 

a  munitions  faotory 

in  Great  Britain — 

finishing  the  driv- 

ing band  on  60-pdr. 
High  Explosive 
Shells.  This  factory 

is  using  five  of  our 
machines  equipped 

with  standard  three- 

law  chucks,  com- 
ytrcssed  air  being 
unobtainable. 

Write   nearest 
branch    office    for 
descriptive  prints 
and    deliveries. 

The  Jenckes  Machine  Co.^Limited 
SHERBROOKE,   QUEBEC 

Branches  at  Toronto,  Ontario.  728  Traders  Bank  Bldg. ; 
.Montreal,  Que.,  303  E.  T.  Bank  Building;  St.  Catharines,  Unt. : 
Cobalt,  Ont.;  Vancouver,  B.C.;    Nelson,  B.C. 

WINNING  THE 

BUYER'S  FAVOR 

THE  best  possible  
buyer is  not  made  an  actual 

buyer  at  a  single  step. 

It  is  one  thing  to  win  the 

buyer's  favor  for  an  article 
and  another  to  make  adjust- 

ments incident  to  closing  the 

sale.  Winning  the  buyer's favor  is  the  work  of  trade 

paper  advertising.  Under 
ordinary  conditions  it  should 

not  be  expected  to  do  more. 

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

HAMILTON 
GEAR  &  MACHINE  CO. 

Cor.  Concord 

&  Van  Horne TORONTO 

For  Cutting  Bevel  Gears  the  Gleason  Gear  Shapers  are 

the  Best  Machines.  Bath  Theoretically  and  Practically. 

We  Use  Them  Exclusively. 

HIGH-GRADE 

Iron  Working  Machinery 
Specially  adapted  for  manufacturing 

WAR  AMMUNITION 
DROP   A   CARD  TO 

Canada  Machinery  Agency 
298  St.  James  Street,  Montreal 

For  Marking  Shrapnel  Shells 

or  they  will  mark  any  article, 
either  round  or  flat.  Power  or 
Hand  Machines  recommended. 

Steel  Stamp  and  Die  Cutting  by 
expert  engravers. 

Send  for  Catalogue. 

Noble  &  Westbrook   Mfg.  Co. 
Hartford,  Conn..  U.  S.  A. 

THE  DUPONT 

;^ 

Patent /."/JEink 
Power  Hammer 

1  I^hS^ 

BEST     FOR     Durability.     Economy     of 
Power,    Simplicity    ot   Adjustment. 

■sl^Br 

Seven  Sizes 
from   35  to   300  lbs. 

JEi 

Onlv     High-Class     Material     I'sed     and Satisfaction    Guaranteed. 
js^p 

ASK  FOR  CATALOGUE. 
SENT  FREE 

i^^^ 

ThePLESSISVILLE  FOUNDRY     % 
PlessUville,    Que J^k 

Ontario  and  Western  Agents  : 
The    General  Supply   Co.  of  Canada  Ltd. 

Ottawa          Toronto          Winnipeg 

^^H^ 

The  Garvin  Machine  Co. 
Manufacturers  of 

Milling  Machines",  Profiling  Machines;  Cam  Cutting 
Machines;  Screw  Machines;  Monitor  Lathes;  Die 

Slotting  Machines;  Screw  Blotters;  Tapping  Ma- 
chines; Duplex  Horizontal  Drills;  Gang  Drill 

Presses;  Four-Head  Right- Angle  Drills;  Wrenchless 
Chucks;  Spring  Coilers;  Cutter  Grinding  Machines; 
Surface  Grinders;  Hole  Grinders;  Hand  Lathes  and 
Special  Machinery. 

We  Want  All  To  Have  Our  Catalog— Send  For  It To-day. 

Spring  and  Varick  Streets  NEW  YORK  CITY 

IT  IS  IMPORTANT! 
If  you  have  something  to  dispose  of 
in  goods  or  service  that  as  many 

buyers  as  possible  get  to  know  you 

and  your  product.  This  can  be 
accomplished  through 

Canadian  Machinery 
143  University  Avenue,  Toronto 

The  advertiser  would  like  to  know    where  you  saw  his  advertisement — tell  hi 
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CANADIAN    MACHINERY   BUYERS'    DIRECTORY 
TO  OUR  READERS — Use  this  directory  when  seeking  to  buy  any  machinery  or  power  equipment. 

You  will  often  get  information  that  will  save  you  money. 

TO  OUR  ADVERTISERS — Send  in  your  name  for  insertion  under  the  headings    of  the    lines    you 
make  or    sell. 

TO  NON-ADVERTISERS— A  rate  of  $5  per  line  a  year  is  charged  non-advertisers. 

.VbraslTe  Mst«riaU. 
C»B.  Fiirt>uks-Mor»-  Co..  .Montre»l. 
Oarbonmdum  Co..  Nl«g»rm  F»ll«,  N.T. 
ford-Smith     Uaehlne  Co.,     BamlltoD. Out. 
Gardner    Madilne    Co.,    Bdoit.    Wis. 
Norton    Co.,    Woroester.    Mus. 
aterena,    F.    B..    Detroit,    Mich. 

.\cetrlene. 

L'Air  Llqulde  Society,   Montreal,   Tor- onto. 
Lefer    Bros.,    Toronto. 

Aeetylene    Generators. 

L'Air  Llqulde  Society,   Montreal,   Tor- onto, 
Lerer    Bros.,    Toronto. 

.\ecomalators,    Hydraalic. 
Can.    Boomer    &    Boschert    Press    Co.. 

.Montreal. 
Charles  F.   Elmes  Eng.   Wks.,  Chioaeo. 
Mesta    Machine   Co,,    Pittsburg,    Pa. 
William    R.    I'errin.    Ltd..    Toronto. 
Wm.   Tod  Company,    Youngstown.   O. 
Watson-StiUman  Co,.   Aldene,   N.J. 

Air    Compressors. 

Canadian     Ingersoll-Rand     Co.,     Ltd.. 
Montreal. 

Clereland     Pneumatic      Tool      Co,    of 
Canada.     Toronto. 

Curtis   Pneumatic   Machinery   Co.,    St. 
Louis,    Mo. 

Smart-Turner  Machine  Co.,   Hamilton, 
Ont, 

Air    Hoists. 

Whiting      Foundry      Equipment      Co.; 
Harvey,    111. 

Air    Hose. 
Can.  H.   W.  Johns-Manrille  Co..   Lim- 

ited,   Toronto. 
CleTeland     Pneumatic     Tool     Co.     of 
Canada,    Toronto. 

Can.    Ingeisoll-Rand    Co.,    Montreal. 

AJr    Kt'celvere. 
Can.    Ingersoll-Rand    Co.,    Montreal. 

Air     Washers. 
Buffalo  Forge  Co..  Buffalo,  N.T. 
Can.  Sirocco  Co..  Ltd..  Windsor.  Oat. 

Ammeters. 
Can.     H.       W.       Johna-Manrille     Co., 

Limited.    Toronto. 

Ataminuui. 
Tallman    Brass    &    Metal    Co..    Ham- 

ilton. 

Alloys.    Steel. 
H.   A.   Drury  Co..   Ltd.,   Montreal 
Hawkridge   Bros.   Co.,   Boston,    .Mass. 
Vanadium     Alloys     Steel     Co..      I'ltls- 

tnuc.    Pa. 
Vulcan   Crucible  Steel   Co.,    Aliquippa. 

Arbors. 
Can.  Fairbanks-Morse  Co..  Montreal. 
Clereland  Twist  Drill  Co.,  Clereland. 
Morse   Twist    Drill   and    Machhie    Co., 
New    Bedford. 

PlessisriUe    Foundry,    Pleaeisriile,    Que. 
Pratt   &   Whitney   Co..    Dundaa.    Ont, 

Assembling    Stands. 
Skinner     Chuck      Co..      New      BriUln. 
Conn. 

Asbestos    Packtn^. 
Can.   H.   W.  Johns-Manrille  Co..   lim- 

ited.   Toronto. 

AHtogenons    Weldlnr    and 
Catting   Plants. 

L'Alr   Llqulde   Society,    Montreal,   Tor- 

Ler Toronto. 

Aatomatlc    Index    Milling 
Machines. 

Qarrin    Machine    Co..    New    York. 
National    .Machinery    and    Supply    Co.. 
Hamilton. 

Automatic  Machinery. 
BalM   Machine  Co..    Bridgeport,   Conn. 
A.   R.   wmiams   Machy.   Co..    foronto. 
Gardner,     RobL    &    S<m.     Montreal. 
(Hrard     Machine    &    Tool    Co..     Phila- 

delphia.   Pa. 
Motch    &    .Merryweather    Machy.    Co.. 
CTereland.    O. 

.I'ltional    Machinery     A     Supply    Co.. 
Hamilli.n. 

Pratt   4    Whitney   Co..    Dundas,    Ont, 
Owen    Sound    Iron    Works    Co,,    Owen 
Soimd. 

Windsor    Machine    Co..     Windsor.     Vt. 
Antomatic    Maltlple   Spindle. 
WlndsM    Machine    Co..    Windsor.    Vt. 

A.vle    Cutters. 
ButterfleW   &  Co.,    Rock   Island.   Que. 
A.   B.   Jardine  A  Co.,   Hespeler,   Ont. 

Babbitt    Metal. 
Can.    Fairbanks-Morse    Co.,    Montreal. 
Hoyt   Metal   Co.,   Toronto. 
Magnolia    .MeUl    Co..     Montreal. 
Tallman     Brass    Sc    Metal    Co.,    Ham- 

ilton. 
Baking   Ovens. 
Oren    Equipment    &    Mfg.    Co.,    New 

Haven.    Conn. 
Owen    Sound    Iron    Works    Co.,    Owen 
Sound. 

Bnll  Bearings. 
Can.    Falrbanks-.Morse   Co..    Montreal. 
Chapman    Double    Ball    Bearing    Com- 

pany.   Toronto. 
B>ll    Itiirnlshing    Marhlnes. 
Baird  Machine  Co..   Bridgeport,  Conn. 

Banding   Maeblnes,    HTdraulic. 
West  Tire  Setter  Co.,  Rochester,  N,T. 

Barrels,    Steel    Sbop. 
Baird  Machine  Co..   Bridgeport.  Conn. 
Cleveland   Wire  Spring  Co..  Cleveland. 

Bars.   Boring. 
Charles  F.  Elmes  Eng.   Works.  Chicago 
Niles-Bement-Pond   Co..   New   York. 
Owen    Sound    Iron    Works    Co..    Owen 
Sound. 

Bnr  Benders  and   Straight  Edges. 
.=lteel      Bending     Brake     Works.     Ltd.. 
Chatham.    Ont. 

Bar   Benders.    H.Tdraollc. 
Charles  F.   Elmes  Eng.   Wnrks.  Chicago 
Watson-Stlllman    Co..    Aldene,    N.J. 

Bar    Twisting    Machines. 
Mesta    Machine    Co.,    Pitt.sbnrg.    Pa- 

Batteries    and    Arressories. 
Lintz-Porter    Co..    Toronto. 

Bell    Systems. 
Lintz-Porter    Co.,    Toronto. 

Belt   Benehes. 
Tabor   Mfg.    Co.,    Philadelphia,    Pa, 

Belt    Pressing    and    Cement. 
Graton  &  Knight  Mfg.  Co,,  Montreal, 

Belt  r.aelng.   I.eRther. 
Oraton  &   Knlcht   Mfg.  Co..   MontreaL 

Belting.    Chain. 
Can.     Falrhnnks-Morse    Co..     Montreal. 
Oraton   &   Knight   .Mfg.   Co..   Montreal. 
Jnnea   &    Glasseo.    Montreal 
Mone    Chain    Co..    Ithaca,    N'.Y. 

Belting.    Cotton. 
Dominion    Belting    Co.,    Hamilton. 

Belting.    Leather. 
Can.    Falrbanks-Morae    Co..     Montreal. 
Girard     .Machine    &    Tool    Co.,     Phila- 

delphia.   Pa. 
Oraton  *   Knight  Mfg.  Co..  Montreal. 
Main    Belting    Co..    Montreal. 
Morse   Chain   Co..    Ithaca,    N.Y. 

Belting.    Stltrhed    Cotton    Dnck. 
Dominion  Belting  Co..  Hamilton.  Ont. 
Main     Belting    Co..     Montreal. 

Belting.    Rubber. 
Can.  H.   W.   Johns-Manvllla  Co.,  Lim- 

ited.   Toronto. 

Benders,  Angle  and   Tee  Iron. 
Can.    Buffalo   Forge  Co..   Montreal. 
Watson-StUlman    Co.,    Aldene,    N.J. 

Bending  .Machinery. 
John    Bertram    &    Sons    Co..    Dundaa. 
Bertrams,    Limited,    Edinburgh,    Scot- land. 
BIl-ss.    B.    W..    C«..    Brooklyn.    N.Y. 
Brovm.     Boggs    Co.,     Ltd.,     Hamilton, 
Canada. 

Can.    Buffalo   Forge  Co.,   Montreal. 
Can.      Machinery     Corporation,     Gait, 

Ont, 
Charles  F,  Elmes  Eng.  Works.  Chicago 
Jardine.   A.   B..   &  Co.,  Hespeler,  Ont, 
National    Machinery   Co..    TlfOn.    Ohio. 
National     Machinery     ft     Supply     Co.. 
Hamilton. 

N'iles-P.nnpnt  Pond     Co..     New    York. 
Owen    Sound    Iron    Works    Co..    Owen 
Sound. 

Toledo   Machine  ft  Tool   Co..  Toledo.  O. 
Steel  Bending  Brake  Works.  Chatham, Ont. 

Watson-StUlman   Co.,    Aldene,   N.J. 

Bins,  Steel. 
Dennis  Wire  ft  Iron  Works  Co.,  Ltd.. 
London.    Canada. 

Toronto    Iron    Works,    Ltd.,    Toronto. 

Bit  Braca  Tools. 

Wells    Bros,    Co,,    Greenfield,    Mass. 
WUt  Twist  Drill  Co.  of  Canada,   Ltd.. Walkervillc.    Ont, 

Blast  Gauges,  Cupola. 
Can.   Buffalo   Forje  Co.,   Montreal. 
Sheldons,     Lid,,     Gait,     Ont, 
Whiting      Foundry      Equipment      Co., 

Harvey,     m. 

Blocks,  lilfting. 

Northern    Crane    Works.     Walkcrville. 
Blowers. 

Can.    Buffalo    Porw    Co.,    Montreal. 
Can.  Sirocco  Co.,  Ltd.,  Whidsor,  Ont. 
Chicago    Flexible   Shaft    Co..    Chicago. 

111. 
Girard    Machine    &    Tool    Co..    Phila- 'lelphia.    Pa. 
Sheldons.    Ltd..    Gait.    Ont. 
Southwark    Foundry    &    Machine    Co.. Philadelphia. 

Blow    Pipes    and    Regulators. 

L'Air  Llqulde  Society.   Montreal.   Tor- onto. 

Lever    Bros..    Toronto. 

Bluing   Ovens. 

Boilers. 

Can.    Locomotive   Co..    Kingston.    Ont. 
National     Machinery    ft     Supply    Co.. 
Hamilton. 

Owen    Sound    Iron    Works    Co.,    Owen 
Sound. 

Plesslsville    Foundry.    Plesslsvllle,    Qne, 

Boiler  Componnds. 

Can.  H.   W.  Johns-Manville  Co.,  Lim- 
ited,   Toronto. 

Boiler   Graphite. 
Dlion  Crucible  Co.,   Jereey  City.  N.J. 

Boiler    Makers'    Supplies. 
Jno.   F.   Allen   Co..   New  York. 

Bolt  Cutters  and   Not  Tapers. 
Wells   Brothers   Co.,    Greenfield,    Mass. 

Bolts. 

Gait    Machine    Screw   Co..    Gait.    Ont. 
London    Bolt    &    Hinge    Works,    Lon- don,   Ont. 

Bolt   and    Nut   Machinery. 
A.    R.    Williams  Machy.   Co..  Toronto, 
John    Bertram    ft    Sons    Co.,    Dtmdas, Ont 

Owen    Soimd    Iron    Works    Co..    C^sen Sound. 

Gardner.    Robt..    ft    Son,    Montreal, 
Landls  Machine  Co..   Waynesboro.   Pa. 
National     Machinery    Co.,    Tiffin.     O. 
National     Machinery     ft      Supply    Co., Hamilton. 
Wiley  &  Russell  Co..  OreenlleM.  Mass. 

Books 

.MacLean    Publishing    Co.,    Toronto. 
Boring    Machines,    Upright    and 

Oarlock-Machinery.    Toronto. 
Girard     Machine    ft    Tool    Co..     Phila- 

delphia.   Pa. 
Hill.    Clarke   ft   Co.,   of  Chicago,   Chi- 

cago.   111. Motch    ft     Merryweather    Machy.    Co.. 
Cleveland.     O. 

National    Machlnerr     ft     Supply    Co., 
Hamilton. 

NHes-Bement-Pond     Co..     New     York. 
Stow  Mfg.  Co.,  Blnghamton,  N.Y. 

Boring  Machines,  Pneumatic. 
Cylinder. 

Baker    Brothers,    Toledo.    O. 
Cleveland     Pneumatic      Tool      Co.     of ''fluH  In,     Toronto. 
Can.     Fairhanks-Morse     Co.,     Montreal. 
Can.     Ingersoll-Rand     Co..     Montrval. 
Independent      PnCTimatIc      Tool      Co.. 
Chicago,     m. 

m.'w    Mfg.    Co..    Blnghamton.    N.T. 

Boring    and    Taming    Mills. 
John    Bertram    ft    Sons    Co..    Dundas. 

d?lphia'"^'°'   *    '^°°^    ̂ o-    Pl^*- "'niSjilon""'^'"'''    *    ̂"-"^    C*. 
NUes-Bement-Pond  Co..  New  York. 

Boxes,  Annealing.   Charging. Mesta  Machine  Co.,  I'ittsbm^  Pa. Box   Puller. 
Jardine.  A.  B..  ft  Co..  Fespeler.  Ont. Boxes,   Steel   shop. 
Cleveland  Wire  Spring  Co..   CleTeland. Boxes,  Tote. 

Cleveland  Wire  Spring  Co.,   ClereUad. 
Brakes. 

Brown,   Boggs  ft  Co.,   Hamilton    Can. 

^'f  t^rnfcT''    ""**    """'"■"f ^C^ath^"'"S'nt,""'''     ̂ '"^-     ̂ -W" 
Brass    Working   Machinery. 

n".  ?■    ̂^'JJ!*™'  Machy.  Co..   Toronto. 

cVr^"\,'^t^'   *   ̂O"'    MontreaL 

S?hia    p^°    *    ''°»'    ̂ -    P"^'- '^HiSmln!""'"""^    *     ̂""-"^    Co., 
Warner  &   Swasey  Co.,    Qeveland. NUes-Bement-Pond  Co.,  New  York. Brick    Cars, 

Can     Buffalo   For^e  Co,,    Montreal. Sheldons,    Ltd..    Gait,    Oat. 
Brick    Dryers. 

Can,    Buffalo    Forge    Co..    Montreal. 
Can    Sirocco  Co..  Ltd..  Whidsor.  Oat, Sheldons,    Ltd,.    Gait.    Out. 

Brick    .Machinery. 

Eastern    Machinery    Co..    New    Haven. Sheldons,    Ltd.,    Gait,    Ont 

Bridges.    Railway    and    Highway. 
Can.  Bndge  Co.,  WalkervUle,  Ont 

Buckets.  Clam  Shell,  Crab  and 
Dump. 

Whiting      Foundry      Equipment      Co. Harvey,    111, 

Buffing  and  Polishing  Machinery. 
Canadian    Hart    Wheels.    Ltd.,    Hamil- ton,   Ont 

Pord-Smlth    Machine     Co.,     Hamiltoo 

Ont. Girard    Machine    ft    Tool    Co..    PhUa- delphia.   Pa. 

Gray  .Mfg.   &  Machine  Co.,  Toronto. 
New    Britain    Machine    Co.    New    Bri- tain,  Conn. 

Bulldozers. 
John  Bertram  ft  Sons  Co..  Dundaa. 
E.    W.    Bliss   Co..    Brooklyn,    N.Y. 
Canada  Mach.  Corporation.  Gait,  Oat 
National     Machinery     ft     Supply    Co., Hamilton,    Ont 

Watson-Stlllman  Co..  Aldene.  NJ. 
Burners,  Enclosed    Flame  Gaa. 

Oven    Equipment    ft    Mfg.    Co.,    Mew Haven.    Conn, 

Burners,    Fuel,    Oil    and    Nataral 

Gas. Whiting      Foundry      Equipment     Co.. Harv»y,    III, 

Burring     Reamers, 
Wells    Brothers    Company.    QreeaAald, 

Wilt  Twist  Drill  Co.  of  Canada.  Ltd.. 
Walkerville.     Ont 

Butterises. 
Wells    Brothers    Company.    OrceBlleld. Mass. 

Burrs,    Iron    and    Copper. 
Parmenter  ft  Bulloch  Co..  Oaaaaoqne 

Canners*  Machinery. 

Blias,     E.    W.,    Co.,    Brooklym.    N.T. 
Brown,    Boggs  ft  Co..   Hamilton.   Caa. 
National    Machinery     ft      Supply    On.. 
Hamilton,    Ont 

Caissons. 
Toronto    Iron    Works,    Ltd.,    Toronto. 

Cars.    Charging    Box    Ingot. 
Mesta  Machine  Co..  Pittsburg.  Pa. 

Cars,    Industrial. 
Can.     Buffalo    Forge    Co..     Montreal. 
Can.    Fairbanks-Morse    Co..    Montreal. 
Sheldons.    Limited.    Gait    Ont 
Whiting      Foundry      Equipment      Ool. Harrey.     HL 
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Castlni^s,    AlumiilMBi. 
Cimnlncbam  ft  Son,  St.  Catturlnee, 

Ont, 
Owen  Somid  Iran  Worki  Co..  Ltd.. 
Owen    Sound,    Ont 

St.    Lawrence    Fonudrr,    Qalt.    Ont 
Tallnun  Brrnn  *  MeUl  Co.,  Htmlltwi 

CastisEa,    Air    Farnaces. 
Wm.  Tod  Comvan;,  Tomifitewa,  O. 

Castinca,    Braaa. 
Cunningham  &  Son.  St  Catharine* 

Ont. 
Alexander    Fledi.     Ltd.,     OtUwa. 
T.   C     Lawrence  Joundrr,    Gait,   Ont 
Meeta    Machine    Co.,    Pittsburg.    Pa. 
Owen  Sound  lt<in  Worka  Co.,  Owm 
Bound.  _ 

PleKrisTllle    Poundrr.  PleealaTille,  Qna, 
TaUman  Bmffl  *  Metal  Co.,  Haafltoo 
Wm.  Tod  Company,  Youngstown.  O. 

Castlnea,    Bronze. 
Cunningham    &    Son.    8t    Catharines, 

Meata    Machine    Co..    Pittsburg.    Pa. 
Tallman  Braaa  &  Metal  Co.,  HaMlltm 
Wm.    Tod   Company,    Youngstown,    l>. 

Caatlngs,    Copper. 

Cunningham    &    Son.    8t    Oatharlnoa. 

T^toan    Brass    *    Metal    C.    Ham- Uton,    Ont. 

Castinca,    Gray    Iron. 

Brown,    Bona    Co.,    Ltd.,    Hamlltoo, Canada.  „ 
Erie   Foundry  Co..    Brie,   Pa, 
Alexander    Fleck.    Ltd.,    Ottaw*. 
Gardner,    Robt,   4    Son,    Montreal. 
Hull      Iron    &    8t««l    Founancs.    Ltd.. 

Hull.    Quebec 
Mesta    Machine    Co.,    Pittsburg,    la. 
Owen   Sound    Iron    Works   Co..    Owen 

PleasisTUIe   Foundry,   Plesaiarllle,   Que. 

Wm.    Tod  Company.    Youngstown,   O- 

Caatlnea,    Steel    Chrome    and 
Manianeee    Steel. 
Hull  Iron  &  Steel  Foundries,  Ltd.. 

Hull.    Quebec.  .  ̂   ̂ 
Meata    Machine    Co..    Pittabui-g.    Pa. 
Wm.    Tod   Company,    Youngstown,    O. 

Castinea,   Malleable. 
Qalt    Malleable    Iron    Co.,    OalL 

Casting;s,    Mcliel    Steel. 
Hull  Iron  &  Steel  Foundries,  Ltd.. 
Hull.   Quebec 

Mesta    Machine    Co..    Pittsburg,    Pa. 

Cement,   Dlae   Wheel. 
Gardner   Machine    Co.,    Beloit,    Wis. 

Cement,  Iron. 

Can.   H,  W.  Johna-Maniflls  Co.,  Lim- 
ited. Toronto. 

Shelton  Metallio  Filler  Co..  Derby,  O. 

Cement    Machinery. 
Can.    Fairbanlss^one   Cc.    Montreal. 
Oaidner,    Bobt,    &   Son,    Montreal. 
National    Machinery    &    Supply    Co,, 

Hamilton,    Ont 
Owen   Sound    Iron    Worka   Co.,    Owem 
Sound. 

Centre    Reamers. 
Wells   Brothers  Co,,   Greenfield,   Maaa, 

Centering  Machines. 
John   Bertram  A   Sons   Co.,    Dundas. 
Gardner,    Robt.,    &    Son,    Montreal. 
Girard    Machine    &    Tool    Co..     Phila- 

delphia,  Pa. 
Hurlbut,   Rogers  Machinery  Co.,  South 

Sudburj'.   .Mass. 
National    Maotilnery     A     Supply    Co,, 
Hamilton. 

NUes-Bement-Pond    Co..    New    York. 
Pratt  &  Whitney  Co.,  Dundaa,  Ont 

Centrifagal    Pumps. 
Can.  Buffalo  Forge  Co.,  MootreaL 
Pntt  &   Whitney  Co.,   Dundas,  Ont 
Southwark    Foundry    &    Machine    Co.. 

Philartelphia,    Pa. 
Smart-Turner  Machine  Co.,  Hamilton, 
Ont 

Chain    Blocks. 

Can.    Falrbanks-Motse    Co.,    Montreal. 
National     Machinery    A     Supply    Co., 
Hamilton. 

Chains,   Silent   and   Transmission. 
Jones   A    Olaisco,    Montreal. 
Mane   Chain    Co.,    Ithaoa,    N.Y. 
PlesslsTille   Foundry,   PleaaisrUle,   Qne. 

Chemists. 

Can.     Inspection     &    Testing    Labora- 
tories.   Ltd..    Montreal. 

Toronto  Testing   Laboratory,   Ltd.,   To- 

CtiDcKa,     Aero.  Aatomatic. 
Oarrln  Machine  Co,,  New  Tork, 

Chock*,    Drill,  LAtbe    and 
Unlveraal. 

John    Bertram   A    Sons    Co.,    Dundaa, 
Ont 

RtrfTalo   Forte   Oo..    Bnffalo,    N.T. 
Can.    Pairbanka-Mone    Co.,    Uontreal. 

Clereland    Twiat   Drill    Co.,    Clanland. 
Cushman  Chnak  Co^,   Hartfonl,  Coaa. 
Gardner.    Robt,   A  Son,   Montreal. 
Gimrd    Machine    A    Tool    Co.,    Phlla 
dolphla.    fa. 

Wells    Brothera   Cc    Oreenfleld,    Uaaa. 
Jacobs  Mfg.   Co.,   Hartfonl,   Oonn. 
Kcr    A     Goodwin,     Brantford. 
Modem    Tool    Co..    Brie,    Pa. 
Moiae    Twist    Drill    A    MaeUna    Co., 
New   Bedford. 

National     Machinery    A    Supply    Co., 
Hamilton. 

Skinner    Chuck     Co.,     New    Britain, 

D.      E.     Whiton     Machine     Co..     New 
London.    Conn. 

Wflt  Twiat  Drill  Co.  of  Canada,  Ltd., 
Walkerrllle,   Ont 

Cbnrka,    Drill,   Antomatie   and 
Ke.vlesa. 
BuCTalo  Forge  Cc,  BulTalo,  N.T. 

Chucks,  Rlne  Wheel. 
Gardner    Machine   Co..    Beloit,    Wis. 

Chncklnp    Machines. 
Oarrln    Machine    Co.,    New    York. 
Girard    Machine    &    Tool    Co.,    Phlla- 
Helphin.    Pa. 

New      Britain      Machine      Co..      New 
Britain.    Conn. 

Nllea-Beraent-PoBd    Co..    New    Tork. 
Turner    Machine   Co..    Danbury.    Conn. 
Warner  A   Swasey  Co.,   Clereland,    O. 

Clocks,    Time   and    Watchman's. 
Lintz-Porter    Co.,    Toronto. 

Clotli   and    Wool    Dryers. 
Canada     Wire     A     Iron     Goods     Co.. 

Clutches. 
Eastern    Machinery    Co..    New    Haren. 

Jones    &    Glassco.    Montreal. 
Owen    Sotmd    Iron    Works   Co..    Owes 
Sound. 

Positive  Clutch  A  Pulley  Works,  Ltd., Toronto. 

Coal    Handllnp    Machinery. 
Whiting      Ponndty      equipment     Co., 
Harrey,    IlL 

Coke   and    Coal. 

Hanna   A   Co..    M.    A..   Clereland,    O. 

Collectors.     Pneumatic. 
Can.    Buffalo  Forge   Co.,   MontreaL 
Sheldons.    Limited,    Gait. 

Compressors,  Air. 
Clereland     Pneumatic      Tool      CO.     af 

Canada.    Toronto. 
Independent  Pneumatic  Tool  Co., Chicago. 
Me5tii    Machine    Co..    Pittsburg.    Pa. 
National  Machinery  &  Supply  Co., 
Hamilton. 

Snnthwark  Foundry  A  Machine  Co.. 
Philadelphia.    Pa. 

The  Smart -Turner  Machine  Co..  Ham- ilton. 

Concentratine   Plant. 
Gardner.    Hobt..    A    Son.    MontreaL 

Concrete    Mixers. 
A.   R.   Williams  Machy.  Co.,  Toronto. 
Can.    Fairbanks-Morae    Co.,    MontreaL 
National      Machinery    A     Supply     Oo., Hamilton. 

Concrete    Reinforcement. 

Canada    Wire   Goods   Mfg.    Co..    Ham- ilton. 

Condensers. 

Can.    Bnffalo    Forge    Co..    Montreal. 
Mesta    Machiue    Co..     Pittsbiin;.    Pa. 
The  Smart-Turner  Machine  Co.,  Ham- 

ilton. 

Sonthwark    Foundry    &    Machine    Co.. 
Philnielphla. 

Wm.    Tod    Company,    Yonngpstown,    O. 

Contracting   Engineers,   Electrical 
Lintz-Porter    Co..    Toronto. 

Controllers    and    Starters. 
Electric     Motor. 

A.    R.   Williams  Machy.  Co..  Toronto. 
Toronto  ft  Hamilton  Electric  Co.. Hamilton.    Ont 

Conveyor    Machinery. 
Can.    Fairbank».Morae    Oc.    Montreal. 
National  MaAinery  A  Supply  OtK, Hamilton.    Ont 

PlesBlsTllle   Foundry.    Pleasiirflle,    Qne. 
The  Smart-Turner  Machine  Co.,  Ham- ilton. 

Coping   Machines. 
Can.    Buffalo  Forve  Co.,   MontraaL 
John    Bertram    A    Sons   Co.,    Dundaa. 
National    Machinery     A     Supply    Co., 

romlce  Brakes. 

Brown    Bogv    Co.,    Ltd,,    Hamfltoa, 
Canada. 

Steel   Bending   Brake  Wka.,   Ohathanu 

Counting:    .Vlacliines. 
W.   N.   Durant  Co..   Milwaukee,    Wis. 
National    Scale    oo„    Chicupee    Falls. 

Cotinterbore*    and    Cennterslnka. 

Clereland    Twist    Drill   Co..    Clereland. 
Morse    Twist    Drill    A    Machine    Co., New    Bedford. 

Pntt  A  Whitney  Cc  Dnndaj,  Ont 
Wells    Broa.    Co.,    Oreenfleld,    Maaa. 
Wflt  Twist  Drill  Co.  of  Canada,  Ltd., Walkerrllle,    Ont 

Countershafts. 
Baird  Machine  Co..   Bridgeport,  Conn. 
Wells  Bros,   uc   Oreenfleld,   Maaa, 

Country    House    Lighting    and Cooking. 

Can.     Blaugaa    Co.,    Montreal. 

Couplings. 

Can.  H.  W,  JohnanManrille  Co.,  Ltd.. Toronto. 

Eastern    Machinery    Cc    New    Haren, 
Conn. 

Gardner.    Robt,    A    Son.    Moatreal, 
Owen    Sound    Iron    Works    Co..    Owen Soimd,    Ont 

Couplings,   Air   Hose. 

Crabs,    TraTelling. 

Owen    Soimd    Iron    Works    Co.,    Owen 

Cranes,    Locomotive. 
Northern    Crane    Works,    Walkerrllle. 

Cranes,    Gantry. 

Northern    Crane    Works,    Walkerrllle. 
Smart-Turner  Machine  Co.,    Hamilton, 
Ont 

Whiting      Foundry      Equipment      Co., Harvey,    111. 

Cranes,    Goliath. 

Herbert    Morrla    Crane    A    Hoist    Co., 
Ltd..   Toronto. 

Northern    Crane    Worka,    Walkerrflle. 
Whiting      Foundry      Equipment      Co.. 
Harvey.    III. 

Cranes,    H.vdranlic. 
Watson-Stlllman   Co..    Aldene.    N.J. 

Cranes,    Pneumatic. 
Northern    Crane    Works.    Walkerrllle. 
Whiting      Foundry      Equipment      Co., 
Harvey.    Til. 

Cranes,    Post    Jib. 

Northern    Crane    Works.     Walherville. 
Smart-Turner  Machine  Co..    Hamilton. 
Ont 

Whiting      Poundiy      Equipment     Oo.. 
Harvey.    111. 

Cranes,   Portable. 

Cr.ines,    Stving  Jib. 

Northern    Crane    Works.     Walkerrllle. 
Smart-Turner  Machine  Co.,   Hamilton, 
Ont 

Whiting      Foundry      Equipment      Co.. 
Harvey.    III. 

Cranes.    Transfer. 
Northern    Crane    Works.    Walkerrllle. 
Smart-Turner  Machine  Co..   Hamilton. 
Ont 

Whiting      PoTmdry      Equipment      Co.. 
Harvey,    IH. 

Cranes,    Wall. 

Northern    Crane    Worka,    Walkerrflle. 
Smart-Turner  Machine  Co.,   Hamilton, 
Ont 

Whiting      Fotmdry      Equipment     Co.. Harvey,    111. 

Cranes,  TrayelllDg  Electric  and 
Hand    Power. 

Dominion    Bridge    Co.,    Montreal. 
.Niles-Bement-Pond    Co.,    New    York. 
Northern    Crane    Works.    Walkerrflle. 
Whiting  Foundry  Equlpllient  Co., 
Harvey,    111. 

Crane,     Chain. 
Northern    Crane    Works,    Walkerrflle. 

Cranes,    All    Kinds. 
Northern    Crane    Worlts,    Walkerrflle. 
Owen    Soimd    Iron    Worka   Co.,    Owen 
Soimd,    Ont 

Soiithwork    Foimdry    A    Machine    Co.. 
Philadelphia. 

Whiting      Foundry      Equipment     Co.. 
Harvey.    IB. 

Crank    Pin    Turning   Machine. 
NUea-Bement-Pond    Cc    New   Tack. 

Crimps,    Leather. 
Grston  A  Knight  Mfg.  Co.,  MoatraaL 

Cupolas. 
Can.    Buffalo    Forge    Co.,    Montreal. 
Northern    Crane    Worka,    Walkerrllla. 
Sheldons,    Ltd.,   Gait    Ont 
Whiting      Foundry      Equipment      On.. 

Harrey.    IlL 

Cupola   and    Blast    Gate    Blowers. 
Can.  Sirocco  Cc  Ltd..   Windsor,  Oat. 

Cupola   Blast   Gauges    A   Blowers. 
Sheldons,    Ltd.,   Oalt   Ont 

Cutters,  Angle.  Tee  Iron  and  Bar. 
Can.    Buffalo    Forge    Cc    Montreal. 

Cutters.    Fine. 
Independent      Pneumatic     Tool      C«^, 
Chicago. 

Cleveland     Pneiunatie     Tool     Co.     ol 
Canada,    Toronto. 

Cutters,    Pipe. 
Can,    Fairbanks-Morse    Co,,     Montreal. 
A.    B.   Jardine   &   Co..    Hespeler,   Ont 
Trimont   Mfg.    Co.,    Roxbury,   Jklafls. 

Cutting  Compound  &  Cutting  OU. 

Can.    Kcouomic    Lubricant    Co.,    Mont- 

Can.    Oil   Companies.    Toronto. 
Cataract    Refining    Co..    Buffalo.    N.Y. 
Crescent    Oil    Co..    New    York, 
Racine    Tool    &    Machine   Co.,    Racine. 
Wis. 

Cutter  Grinders  and  Attachments 

Cincinnati  Milling   Machine  Co.,   Cin- 
cinnati. 

Garvin    Machine    Co..    New    York. 
Girard    .Machine    A    Tool    Co..    Phila- 

delphia,   Pa. 
Cutters,     3Illling. 

A,   R.   Williams  Machy.  Co.,  Toront* 
Can.    Fairbanks-Morse    Cc    MontreaL 
Cleveland    Twist    Drill    Co.,   Clerelan*. 
Garvin    Machine   Cc    New    Tork. 
Morse   Twist    Drill    and    Maahlne   Oo., 

New    Bedford. 
Tabor   Mfg.   Cc   PhiladelphU,   Pa. 
Pratt  A  Whitney  Cc   Dimdaa,  Oat 
WUt  Twist  Drill  Co.  of  Canada,  Ltd., Walkerville,    Ont 

Culting-oir   Machines. 
Armstrong    Bros.    Tool    Co.,    Ohlcag«. 
John   Bertram   A   Sons  Co.,   Dandaa. 
Can     Fairbanks-Morae    Co.,    MontreaL 
Espen-Liicas    Machme    Wks.,    PhUadel- 

phia.    Pa. Foss   &    Hill    Machy.    Co..    Montreal. 
Garlock-.Macliiiiery.    Toronto. 
Garvin  Machine  Co.,  New  York. 
Girard     Machine    &    Tool    Co.,     PhUa- 
delphia.    Pa. Geo.     Gorton     Machine    Co.,     Racine, 
Wis. 

Hurlbut.    Rogers   Machinery  Co. .South 
Sudbui-j-.   Mass. 

John     H.     Hall    A     Sons,     Brantford. 
Ont 

Nutter  A  Barnes  Co.,  Hinadaln,   N.H. 
Pratt   &   Whitney   Co.,    Dtmdaa,    Ont 
Tabor   Mfg.    Co..    PhUadelphla.    Pa. 
L.    S.    Starrett   Co..    Athol,    Mass. 

Damper    Regulators. 
Can.    Fairbanks-Moise   Co.,    MontreaL 

Derricks. 
Dominion  ,  Bridge    Co..    Montreal. 
WUt  Twist  Drill  Co.  of  Canada,  Ltd., 
Walkerville,    Ont 

Designers,    Special    Machinery. 
Balrd  Machine  Co.,   Bridgeport,  Coon. 

Dies   and   Die    Stacks. 

Armstrong  Mtg.  Co..  Bridgeport,  Conn. 
Banfield.    W.    H.   A   Sou,   Toronto. 
Butterfield   A   Co..    Bock   Island,   Que. 
Brown,   Boggs  A   Co..   Hamiltan,   Ont 
Can.    Fairbanks-Morse   Co..    Montreal. 
Duncan    Electrical    Co.,    MontreaL 
Gardner,    Bobt,    A    Son,    Montreal, 
Greenfield     Tap     A     Die     Corporatioa. 

Greenfield,    Mass. 
A,    B,   Jaidlne  A   Co.,   Hespeler,   Ont 
Modem    Tool    Co..    Erie,    Pa. 
Morse   Twist    Di-ill    and    Machine   Co., 

New  Bedford. Pratt   A    Whitney    Co..    Dundaa.    Ont 
Wiley    A    Russell.    Oreenfleld,    Mass. 

Die    Sinking    Presses,   Hydranlic. 
Charles  F.  Elmes  Eng.   Works.  Chicago 
Watson-Stillman  Co..    Aldene,   N.J. 

Dies,   Self-opening. 
Duncan     Electrical    Co..     Moatnat. 
Geometric    Tool    Co.,    New    Haven. 
Greenfield     Tap     A     Dia     Corvaratloa. 

Oreenfleld.     Mass. 
Landis  Machine  Cc  Waynesbaro.  Pa. 
Modem    Too!    Co.,    Brie,    Pa. 
Murchey   Machine  A  Tool  Co..   Detroit 
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SHAFTING 
Cold    Drawn,    Turned    and    Polished    Steel, 
Rounds,  Squares,  Hexagons  and  Flats,  Steel 

Piston  Rods,  Pump  Rods. 
Special  facilities  for  Keyseating  up  to  6  in.  diameter. 

THE 

Canadian  Drawn  Steel  Co, ~-"^^^^— —         Limited 
HAMILTON  CANADA 

Genuine  Armstrong  Stocks  and  Dies 
Hinged  Pipe  Vises. 

Pipe  Cutters.  Steam  and  Gas  Fitters'  Tools. 
Pipe  Machines  for  Threading  Pipe. 

Either  Hand  or  Power. 

Manufarturtd  by 

THE  ARMSTRONG  M'F'G  CO. 
328  KNOWLTON  ST.  BRIDGEPORT,  CONN. 

NEW  YORK.  248  CANAL  ST. 

If  YOU  are  Making  SHRAPNEL 
You  need  a 

Indicating  or  Recording 
PYROMETER 

It    will    Insure  the  metal    being   treated   at   the 
right    tempernture.     Don*t   take  any   risks. 

Write   for  Bulletins   Nob.   6  and   7. 

THWING    INSTRUMENT    COMPANY 
441    N.    5th  St.,   Philadelphia,  Pa. 

Let  us  figure  on  your  requirements  in 
TRAVELLING  CRANES  or  PUMPS. 

We  know  we  can  interest  you. 

The    Smart-Turner    Machine    Co.,    Limited 
Hamilton,  Canada 

Projecting 

Screw 
Heads 

Are  Whirling  Dervishes  of  Death 
Invisible  till  the.v  get  you.  They  are  fatal  to  the  eitent 
of  over  1,500  persons  killed  or  maimed  each  yeai"  in  the 
I'nited  States.  No  heads  are  needed  with  "Allen"  Safety 
Set   Sr-rews. Write  (or   Circular  No.  3. 

THE  ALLEN  MFG.  CO.,  Inc.,  Hartford,  Conn.,  U.S.A. 
England:    173  Princess  Street.  Manchester 

FOR  SMALL,  LIGHT  BORING 

ARMSTRONG  BORING  TOOL  HOLDER 
4  SIZES  It  is  reversible  and  can  be 

„  '  1  iQ  •  .  used  as  either  right  or 
Bars  18  in.  to  jeft-hand  offset  tool  for 
7/16in.  Diam.      turning. 

Our  complete  line  is  on 
exhibition  in  Block  41, 
Palace  of  Machinery, 
I'anama-Paciflc  Exposi- 

tion, San  Francisco. 
Catalog  for  the Asking 

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

306    N.  Francisco  Ave.,  CHICAGO.  U.S. A 

Gardner    Disc    Grinder 
Gardner  Disc 
Grinders  are  made 
in  all  sizes,  types 
and  combinations. 
We  can  successfully 
meet  any  disc 
grinding  problem  In existence.  Largest 
builders  of  Disc 
Grinding  machinery 
in    the    world. 

Gardner 
Machine   Co. 
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Uies,    OpeninS' 
W.    H.    iKiiileld   A   Sou,   Tanmta. 
Can     Falrbaaks-Mone    C«.,    Uoncreal. 
Duncan     Blectrical     C!o.,     UoDUeal, 
Greenfield    Tap    &     Die    Coipoisaoa. 
Qreenaeld,  Mass. 

A.  B.  Jatdine  A  Co.,  Hespeler,   Oat. 
Landia  Machine  Co.,   Wayneiboio,   I'a. 
Modem    Tool    Co.,    Brie,    Pa. 
Uuretiey    Machine    &    Tool    Co.,    De- 

Pratt   &   Whitnej   Co.,    Donda*.    Oat 
DIeB  for  Screw   Plates. 
Wells  Brothers  Co.,   Greenfield,   Maa. 

Dies,   Sheet   Metal   Working. 
B.  W     Blisa   Co.,    Brooklyn,    N.I. 
Brown,    Boras  A  Co.,    HamUton.  Caa. 

Dies,   Screws  anJ  Thread. 
Armatroaj  Mfg.  Co.,  Brtdieport.  Conn. 
Oreenfleld     Tap     &     Die     CorporatloB. 

Oreenlleld,    Mass. 
Landis  Machine  Co.,   Wajneaboio,  Pa. 
Modem    Tool    Co.,     Erie,    Pa. 
Muroliey     Machine     i     Tool     Co.,     ̂ t 

troit 

Discs,   leather.    
Qraton  ft  Knight  Mff.  Co.,   Moatraal. 

Dranghtsiuan's    Tools. 
Bmmert    Mlg.    Co.,    Waynesboro,    Pa. 

Draft,    Mechanical. 
W     H     Banfleld  &  Sons,  Toreiit^, 
Bntterfleld   &  Co..    Hock   lalandjQae. 
Can.     Buffalo    Forge    Co.,    MoatreaL 
Can     Sirucco    Co..    Windsor,    OnU 
A.    B.   Jsnlme    i    Co.,    Uespeler.   Onl. 
Ptatt   &    Whlmej    Co.,    Dundas.    OnU 
Sheldoua.     LuniU.1.    Ualt,    Oat 

Drilt   Bolt   Cutltr,. 
CleTeland     Pneumauc     Tool     oo.     n 
Canada,    Toiuquj. 

Baker   Bros.,   T0ie.io,    ^.  _^^  ̂  
W,   F,   *   John    i;.i.u«   Co..   BocWord

. 
Caa.    Buffalo    Foibc    Co..    Muatrejl. 
Fcss    &    Hill    Macliy.    Co^    Montreal. 

HIU.    Clarke    t    Co.    of   Chicago.    Chi- 

Garvin   Machine  Co,,   New   York. 

Gii-aid    Machine    &    Tool    Co.,    I  hila- 

Sne^Si'^ont'-pond    Co.,    New    York 
1.     II.     w  ai'ama    Machinery    Co.,    li- 

DriUirg    .Maihinci..    L.ocomotiTe 
anil    .UHltiple    bpindio 

Amalgamatwi       llacLy.        CorporatR.n. Chiciigo,   IlL 
Baker   Bros.,    Toledo.   O. 
Bamea    Drill    Co.,    Rockford.    111. 
John   Bertram   &   Sons  Co..   Dundas. 
Can.    Buffalo    forge    Co.,    Montreal. 
Can     Faiibanks-Moree    Co.,    MontreaL 
Gail.jct-.Macliinery.    Toronto. 
Garvin    Machine    Co.,    New    York. 
Giiaid    .Machine    &    Tool    Co.,    PhUa- 
delphia,    I'a.  ^  . 

A.    B.   Jardine   i  Co..   HespelM,   Ont. 
NilesBement-Pond    Co..    New   York. 

Orillins   Machines,    Radini 
and   Turret. 
Baker  Bros.,  Toledo,  O. 
Bamea   DriU   Co.,   Rockford,    111. 
John  Bertram  &   Sona  Co.,   Dundas. 
Can.    Fairbanks-Morse  Co.,    Montreal. 
Motch    &    Merrjweather    Machy.    Co.. 
Cleveland,   O. 

Nilea-Bement-Pond    Co..    New    York. 
Turner   Machine  Co.,    Danburr,   Conn. 

DrlUiDK    Machines,    Senaltive. 
Baker  Bros.,  Toledo,  O. 
W,   F.  &  John  Barnes  Co.,   Rockford. 
Can.    Fairbanks-Morse  Co,,    Montreal. 
Nilee-Bement-Pond    Co.,    New    York, 
Rockford  Machine  Tool  Co.,  Rockford. 

DrlUlns  Machines,  Vprigbt 
and  Herlsontal. 

Amalgamated       Machy.       Corporation, 
Chicago,   Hi. 

Baker   Bros.,   Toledo.   O. 
Barnes    DrUl    Co..    Rockford.    111. 
Colbum  Mach.   Tool  Co..  Franklin.  Pa. 
A.    R.    Williams    Machy.    Co..    Toronto. 
W.  F.  &   John    Barnes   Co.,    Rockford. 
John    Bertram   &    Sons  Co.,    Dundas. 
Garlock-.Machinery,    Toronto. 
Girard    Machine    &    Tool    Co.,    PhUa- 
delphU,   Pa. 

A.   B.   Jardine  &  Co..   Hespeler.    Ont. 
Rockford  Machine  Tool  Co.,   Rockford. 
R.    MeDougaU  Co..   Gait. 
Uotch    &    Merryweather    Machy,    Co., 
Cleveland,   O. 

NUes-BementPond    Co..    New    York. 
Drilling   Posts. 
Keystone  Mfg.   Co.,   Buffalo,   N.T. 

Drills,  Bench. 
W.   F.   &  John  Bamea  Co.,   Rookford. 
Can.    Buffalo    Forge    Co.,    MontreaL 
Can.    Fairbanks-Morse    Co.,    Montreal. 
Pratt  *   Whitney  Co.,   Dundas,   Ont. 
United     SUtes     Electrical    Tool    Co., 
CincinnatL 

Drills,  Blacksmith  and  Bit  Stock. 
Can.    Buffalo   Forge   Co.,    Montreal. 
Cleveland    Twist    Drill    Co.,    Cleveland. 
A.    B.   Jardine   &   Co..   Hespeler,   Ont. 
Morse   Twist    Drill   and    Machine    Co.. 
New   Bedford. 

Wilt  Twist  Drill  Co..  of  Canada.  Ltd., 
Walkerville,    OnL 

Drills,    Centre. 
Cleveland   Twiat   Drill    Co..    Cleveland. 
Morse    Twist    Drill    and    Machine    Co. 
.New   Bedford, 

Pratt    &    Whitney    Co..    Dundaa,    Ont. 
L.    S.    Starrett   Co.,    Athol,    Mais. 
Wilt  TwLjt  Drill  Co..  of  Canada,  Ltd., 
Walkerville,    Ont. 

Drills  Corner  (Pneumatic). 
Cleveland      Pneumatic      Tool      Co.      01 
Canada,    Toronto. 

Drills,   Electric  and    Portable. 
A.    R.    Williaois   Machy.   Co.,   Toronto. 
Can.    Buffalo   Forge   Co.,    Montreal. 
NilesBement-Pond    Co.,    New    York. 
Stow    Mfg.    Co.,    BInghamton,    N.T. 
United     SUtes     Electrical     Tool     Co., Cinciimatl.   O. 

Drills,   Ulcb   Speed. 
Baker   Bros.,   Toledo,    O. 
Cleveland    Twist   Drill   Co.,    Cleveland. 
Can.    Fairbanks-Morse    Co.,    Montreal. 
Morse  Twist    Drill   and  Machine  Co., 
New  Bedford. 

W.   F.  A  John   Bamea  Co.,   Rockford, 
m. 

Pratt  &   Whitney   Co..    Dundaa.   Ont. 
Whitman    &     Bamea    Mfg.     Co.,     St. 
(Catharines.    Ont. 

Wilt  Twist  Drill  Co.,  of  Canada,  Ltd., 
Walkerville,    Ont 

Drills,  Multiple  Spindle. 
Pratt  t   Whitney  Co.,    Dundas,   Ont, 
NilM-Bement-Pond    Co.,    New    York. 

Drills.  Oil  Tube. 

Cleveland   Twlat   Drill    Co.,   Cleveland. 
Morae    Twist    Drill    and    Machine    Co. 
New   Bedford. 

Drills.   Pneumatic. 
John    F.    Allen   Co.,    New   York. 
Cleveland     Pneumatic     Tool     Co.     ot 
Canada,   Toronto. 

Independent      Pneumatic      Tool      Co., 

Drills,   Ratchet  and   Hand. 
Armstrong   Bros,   Tool   Co.,    Chicago, 
Can.    Buffalo   Forge    Co.,    Montreal. 
Can.    Fairbanks-Morse    Co.,    Montreal. 
Cleveland    Twist    Drill    Co.,    Cleveland. 
A.    B.   Jardine   *    Co.,   Hespeler.   Ont. 
MoT?!e   Twist    Drill    and    Machine   Co., 
New   Bedford. 

Pratt    &    Whitney    Co..    Dnndas,    Ont, 
Wilt  Twbt  Drill   Co.   of  Canada,  Ltd.. 
Walkerville,    OnU 

Drills,    Rock. 

A.    R.    Williams   Machy.   Co..   Toronto. 
Cleveland      Pneumatic     Tool      Co.      of 
Canada,  Toronto. 

Drills,    Track. 
Cleveland    Twist    Drill    Co..    Cleveland, 
Morse    Twist    Drill    and    Machine    Co., 
New   Bedford. 

Wm  Twist   Drill   Co.  of  Canada,  Ltd., 
Walkerville,    OnU 

Drills,    Twist. 

Armstrong.      Whitworth      of     Canada, 
Ltd..   .Montreal. 

Can.    Fairbanks-Morse    Co..    Montreal. 
Cleveland    Twist    DrUl    Co.,    Cleveland. 
John     Morrow     Screw     Co..     Ingersoll, 

Ont. 
Morse    Twl^t    DrUl    and    Machine   Co.. 

.New    Bedford. 
Pratt    &    Whitney    Co.,    Dundaa,    OnU 
Wilt  Twist   DrUl   Co.  of  Canada,  Ltd.. 
Walkerville,    OnU 

Drill    irolders. 

Wells   Brothers   Co.,    Greenfield.    Mass. 

Drill    Sockets. 
Modem  Tool  Co.,   Erie,   Pa, 
Morse    Tvrist    Drill    and    Machine   Co,, 
New   Bedford. 

WUt  Twist  Drill   Co.  of  Canada.  Ltd., 
Walkerville.    OnU 

Drylnff  Appliances. 
Can,    Buffalo    Forge    Co..    Montreal. 
Can.  Sirocco  Co.,  Ltd.,  Windsor,  OnU 
Sheldons,    Ltd.,   OalU   OnU 

Drying  Out  Barrels. 
Balrd  Machine  Co.,   Bridgeport,  Conn. 

Drying-   Ovens. 
Oven    Equipment    A    Mfg.    Co.,    New Haven,   Conn. 
Whiting      Foundry      EQulpment     Co., 
Harvey,   111. 

Dump    Cars. 
Can.    Fairbanks-Morse    Co..    Montreal. 
National     Machinery     &     Supply     Co., 

Dust   Separators. 
Can.    Buffalo    Forge    Co.,    Montreal. 
Sheldons,    Ltd..    Gait.    OnU 

Dust   Arresters    (for   Tumbling 
Mills). 

Whiting      Foundry      Equipment     Ca, 
Harvey,   lU. 

Dynamos  and  Electrical  Sopplles. 
A,   R.   Williams  Machy.   Co.,  Toronto. 
Can.    Fairbanks-Moiae    Co.,    Montreal. 
Lancashire    Dynamo    and    Motor    Co., 
Ltd..  Toronto. 

Electrical    Supplies, 

Duncan    Electrical   Co.,    Montreal. 
Lintz-Porter  Co.,  Toronto. 

Elevator  Enclosures. 

Canada     Wbe     A     Iron     Goods     Co., Hamilton.   OnU 
Dennis    Wire   &    iron    Works,    London, Ont. 

Elevating  and   Conveying .Machinery. 

Can.    Mathews   Gravity  Co..    Toronto. 
Plessisville   Foundry.    PlesslsvUle,   Que, 

Emery    Grinders    (Pneumatic). 
Cleveland     Pneumatic     Tool     Co.     of 
Canada,    Toronto. 

Stow    Mfg.    Co.,    BInghamton.    N.Y. 
Emery   and   Emery    Wheels. 
Can.   Fairbanks-Morse  Co..  Montreal. 
Canadian      Hart      Wheels.      Hamilton, 

Ont. Ford-Smllh   Machine   Co..    HamUton, 
Garvin    Machine   Co.,    New    York. 
Girard    Machine    &    Tool    Co.,    Phila- 

delphia,  Pa. Stevens.    F,    B.,    Detroit,    Mich. 
Emery    Wheels,   Dressers  and 
Stands. 
Canadian     Hart     Wheels,      HamUton, 

OnU Gardner,    RobU.    &   Son,    Montreal. 
National     Machinery    &     Supply    Co. 
HamUton,   OnU 

Norton   Co.,    Worcester,    Mass. 
Emery  Wheel   Safety  Flanges. 
Canadian      Hart      Wheeln,      Hamilton. 

Ont. Enameling    Ovens. 

Oven     EQulpment    A    Mfg.    Co..    New Haven,  Conn. 

Engines,  Corliss,  Compound, Pumping. 

Mesta    Machine    Co.,    Pittsburg,    Pa. 
Wm.    Tod    Company,    Youngstown,    O. 

Engines,  Gas  and  Gasoline. 
Can.   Fairbanks-Morse  Co..   Montreal, 
Jones   A    Glassco,    Montreal. 
Mesta    Machine   Co..    Pittsburg.    Pa. 
National     .Machinery     &     Supply     Co.. 
Hamilton. 

Wm.  Tod  Company.  Yonngstown.  O. 

Engines.   Horiiontal  and   Vertical. 
Can.    Buffalo    Forge    Co..    Montreal. 
Can.   Sirocco  Co..   Ltd..   Windsor,   OnU 
Mesta    Machine   Co..    Pittsburg,    Pa. 
A.    R.    Williams  Machy.   Co.,   Toronto. 
Sheldons.    Ltd.,    Gait.    Ont. 
Wm.    Tod    Co..    Yoimgatown.    O. 

Engines,  Steam. 
Can.    Buffalo   Forge   Co..    Montreal. 
Mesta    Machine    Co..    Pittsburg,    Pa. 
PleesisvUle   Foundry.    PlesslsvUle.    Oue. 
Southwark    Foundry    &    Machine    Co., 
PhUadelphia,    Pa. 

Wm.    Tod    Company,    Toungstown,    O, 

Engines,    Stationary    and    Marine. 
Sonthwark    Foundry    &    Machine    Co., 

Philadelphia,    Pa. 

Engineering  Books. 
The    MaoLean    Publishing    Co..    Ltd., 
Toronto. 

Engraving   Machines. 
Geo.     Gorton     Machine     Co..     Racine. Wis, 

Elevators  and  Buckets. 
Eastern    Machinery    Co.,    New    Harsn. 

Whiting      Foundry      Equipment      (3o.. 
Harvey.   111. 

Eqaipment    Shop. 
Balrd    Machine   Co.,    Bridgeport,  (Tonn. 
Garvin    Machine   Co..    New   York. 
Wm.    Tod   Co.,    Youngstown,   O. 

Escutcheon    Pins. 
Parraenter  A  Bulloch  0>.,  Qananoque. 

Evaporators'    Machinery. 
Brown.   Boggs  A  Co.,   Hamilton,   Can. 

Exhaust    Heads    and    Hoods. 
Can.    Buffalo    Forge   Co..    Montreal. 
Can.    Steel    Products    Co.,    Montreal. 
Can.    Fairbanks-Morse    Co.,    Montreal. 
Sheldrns,    Ltd.,    QalU    Ont. 

Exhausters. 

Experimental    Machinery. 
Owen    Sound    Iron    Works    Co.,    Oweo 
Sound. 

Fans. 

Can    Buffalo  Forge  Co.,   Berlin,  OnU 
Balrd   Machine  Co.,   Bridgeport,  Cooa. 
Can.  Sirocco  Co.,  Ltd.,  Windsor,  Ont. 
Lintz-l'orter    Ckj.,    Toronto. 
Plessisville    Foundry,    Pleaslsville,   Que. 
Sheldons,    Ltd.,    Gait,    Ont. 
The  Smart-Turner  Machine  Co.,  Ham- Uton. 

Feed     Water     Heaters. 
Caa.    FalrbankB-Morse  Co.,    MontteaL 
The  Smart-Turner  Machine  Co.,  Ham- ilton. 

Fence,    Iron    Factory. 
Canada     Wire     A     Iron     Goods     Co.. 

Hamilton,    Ont, 
Dennis  Wire  A   Iron  Works  Co,,  Ltd., 

London.   Canada. 
Standard    Tube    A    Fence    Co.,    WowJ- stock,    OnU 

Files. 

Delta    FUe    Works.    PhUadelphia,    Pa. 
Nicholson   FUe  Co,.   Port  Hope,   OnU 

Fire   Alarm    Apparatus. 
Lintz-Porter   Co.,    Toronto. 

Fire    Extinguishers. 

Can.      H.      W.      Johns-Manvllle      O*., 
Limited,    Toronto, 

lire    Escapes. 
Canada     Wire     A     Iron     Gooda     Co., 
HamUton,   OnU 

Dennis   Wire  A    Iron   Works.    London, Ont, 

Stow   Mfg.   Co.,   BInghamton,   N.T. Flumes. 

Toronto    Iron    Works,    Ltd.,    Toroate, 
Foot   Valv 

Smart-Tu 
Mach.    Co.,    HamUton. 

Forges,     Hand,     etc. 
Can.    Buffalo    Forge    Co.,    .Montreal, 
Independent      Pneumatic      Tool      <3o,. 
Chicago,    lU. National     Jlachinery     A     Supply     Co., 
HamUton. 

Sheldons,    Limited,   Gait,    OnU 

Forgings.    Drop,    Automobile   and Loinmntive.  _ 

Bliss.   E.    W.,   Co.,   Brooklyn,   N.Y, 
Canadian    BiUings    A    Spencer,    Ltd., 

Welland. Mesta    Machine    Co.,    Pittsburg,    Pa, 
J.   H.   Williams  Co.,    Brooklyn,   N.Y. 

Forging    Hammers.    Belt-Driven. Bliss,    E.    W..    Co.,    Brooklyn.    N.Y^ 
Plessisville    Foundry,    PlessisvUle,   Qua. 

Forging    Machinery, 
John  Bertram  A  Sons  Co..  DundM. 
Bliss.    E.    W..   Co.,   Brooklyn.    N.Y. 
Brown,     Boggs    Co.,     Ltd..    Hamilton, 
Canada.  ^  ̂.       „.  . 

National    Machinery  Co..   Tiffin.    Ohio. 
PlessisvUle    Foundry.    Plessisville.    Que. 
Wm.    Tod   Company,   Youngstown,   O. 
Watson-Stniman  (>).,   Aldene,   N.J, 

Foundry    Equipment. 
Northern  Crane  Works,   Walkerrtle 
W.    W.    Sly   Mfg.    Co.,   Cleveland,   O. 
Whiting      Foundry      Equipment      Co.. 

Harvey,    111. 

Pa. Baini    Machine   Co..    Bridgeport.  Conn. 
Eastem    Machinery    Co.,    New    Haven. 
Conn.  ^^ 

Owen    Sound    Iron    Works    Co..    Owea 
Sound.  ,„    , 

Positive     Clutch     A     Pulley     Works. 

Toronto. 
Furnace    Engineers    and 

Contractors. .Mechanical   Engineering  Co.,   Montreal. 
Whiting      Foundry      Equipment      C«-. 
Harvey,  111. 

Furnaces,  Blast, 
Toronto    Iron    Works,    Ltd.,    Toronto, 

Furnaces,  Oil.   Coal,  Gas  and 
Electric.  „  ., 

Canadian    Hoskins,    Limited,    Walker. vUle,  OnU 

Chicago    nexlble    Shaft  Co.,   Chicago, 

Mechanical    Engineering    Co..    56    Cota 
St,    Montreal,    Que. 

Tate.    Jones   A    Co.,    Pittsburgh,    Pa. 
Whiting      Foundry      Equipment      Co., 
Harvey,   111. 

Furnaces,    Steel    Heating   and 
BruBS   Melting. 
Can.   Hoskins.   Ltd..   WalkervUlo,   Ont. 
Chicago    Flerible   Shaft    (Do..    CUcafo, 

Mechanical  Engineering  Co.,  66  Cote 
St..    Montreal,    Que. 

Tate,    Jones    A    Co..    Pittsburgh.    Pa. 
Whiting  Foundry  Bqulpment  Jo- Harvey.   111. 
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A    B A  LATA 
BELTING 

WhichWe  Guarantee 
Second  To  None 

Ahd  Entirely 
Satisfactory 

Try  One   And  Be  Convinced 
J.CMcLAREN  BELTI^9GC0. 

Limi  ted 

TRADE  MARK      lonrREAL  Toronto  Winnipeg miCM^LABEN  BELTING  C9UMrTE0  Ba^^^BBB^^^^B^^^H 

Fast ^^^^^^a Inserted 
Cuttiii g  ts^^^^9t^^^9^^^9^^^^^^mJ^K. Helical 

.^^tS9^i^^9^^^9^^J^9^^^  '^■^^r Blades 

Powo 
^^BHiB^iii^a^i^:afc^^^^>3wt^fc' of  High- ful 

TAYLOR-NEWBOLD 
MILLINGCUTTERS 

Made  in  4"  diameter  for  i,'eneral  machine  shop  use. 
Sent  on  3(1  days'   free  trial 

Gel  Bulletin  R-P. 

Speed 
Sleel 

THE  TABOR  MANUFACTURING  COMPANY     | 
PHILADELPHIA,  PA..  U.S.A. 1 

THE  WIRE  IS  PERFECTLY  STRAIGHT 
iiud  cut  to  acfiir.'ite  I.  iijitLs  when  It  comes  from  our  AUTO- 

MATIC WIRE  STIiAlGliTENING  AND  CUTTING  MACHINE, 

whether  it's  %"  diameter  or  only  .020"  wire,  hard  or  soft  wire, 
highly   pulLshed  or  rough  stock. 

May   ne  send   you  ralalogue  C? 

The  F.  B.  SHUSTER  COMPANY,  New  Haven,  Conn. 
Formerly    John    Adt    .t    Son. 

Also  mailers   of   Riteting   Maeli 
Machin 

PRESSES-ALL  TYPES 
^"•^(^^'^^^ Press  Attachments,  Automatic. 

te^ Metal  and  Wire  Forming  Machines. feaE^ Tumblers— Large  Line. 
Burnishing  Machines.    Grinders. 

Special   Machines. 

B aird  Machine  Co.,       Bridgeport,  Conn. 

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 

For  Hardness  Testing 
n  shop  and  laboratory  use  the 

Standard  Scleroscope 

that   agrees  with  others  of  its 
kind     in    all    parts    of    the    WorM.    ^v^ 

thus    solving    problems    of    ordering    ̂ ^==*^ materials    to    specification. 

BOOKLET    FREE. 

Heat  Indication 
THE  by    opticaj    means    is    fast    becoming  _,,.,    ̂ .,.,  „„-.^,,.^„^ 

PYROSCOPE  the     correct     thing.       The      PYRO-THK    SC  LEROM  OPE 
BOOPE     has     solved     the     problem.  ('"^et) Terfect  constancy,  inexpensive,  no  electricity  used.  Built 

to  stand  rough  usage  and  upon  common-sense  lines.  Used 
by    the    Government    and    best    firms. 

Shore  Instrument  &  Mfg.  Co.  sss-?  w.  22nd  st.  New  York 
Agents  for  Canada:  A.  R.  Williams Machy.  Co..  Ltd..  Toronto.  Can. 

PULLEYS 
ALL  WOOD-COMBINATION— IRON-STEEL 

Every   pulley  fully  guaranteed. 
Write  for  interesting  printed  matter. 

The  Positive  Clutch  &  Pulley  Works,  Ltd. 
Montreal  Factory  :    Aurora,  Ont.  Toronto 

20  TIMES  THE  SERVICE                                   ^^^ 
That's     what     tlua     self -hardening,     high-speed                             ^^^^^^Hfc 
steel  cha.ser  does  for  the  LAND13   DIE.                                     ^^^^^^V 

Four     long     cjtten     tangentially     disposed     tn                  ^^^^^^^^^^ 
the     work     carried     in     suitable     holders     make             ^^^^^^^^^^ 
an    ideal    cutting    condition.      This,    along    wiin              ̂ B^^^^^^r 
ita    many    other    distinctive    characteristics,    has              W^^^^^^ 
established   for  us  a  worldwide   reputation.                      ^^^^^^r 

WRITE      FOR     CATALOGUE     NO.     21.                   ̂ K^^ 

Landis    Machine    Co..     Waynesboro.    Pa.           ̂ t^ 

Exclusive    Canadian    Representatives,                      ^^^ WUliams       &        Wilson,           Montreal.       Canada. 

• tNlill^l@<€l«lP«H 
DURABILITY      APPLY 

«          DURANT COUNTERS 
m  ,,,    ,      |.,.,...,.<     r,„„i,,-^     s.-,™     Mu- i 

1  MOD[LDCOUNT[B.l^ivri 
,;    ,|THtWII.Dlll!AinCOHPIW.|p;ir 

f       Built  fo  give  correct,  readable  records 
r      undiT  all   kinds  of  conditions. 

.\ii\    of  thirty  types  nn  30  Day*'  Trial. <!,  ll:I    for    r:,tMl,'S    No.    1?. 

THE  W.  N.  DURANT  CO. 
Milwaukee.    Wis. 

Detective   and   Stop  Wa 
Combined. 

"We  have  a  counter 

every  one  of  out 

even  the  foot  presses." This  from  a  satisfied  user 
of  our  counters.  If  yoD 

use  presses  our  counters would  stive  you  money. 

Ask    for    catalog    26. 

The    C     J.    ROOT    CO.,    125    Bridge'  Street,    Bristol,    Conn. 
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Farnares,    M^at    Treating,    Hard- 
enUls  and  Teinperlns. 

Can.   Hoakliu,   Ltd.,   Walkerrllle,   Oat. 
~  '  n*xlUa   Shaft  C«.,   CUeafo, DL 
Mechanical    EngiDeerins    Co..    55    Cote 

St,    Montrul,    Que. 
Tate,   Jones  ft   Co.,    Pittsburgh.    Pa. 
Whiting      FoundTT      Bvuipmeat      Co., 
HarreT,   111. 

Furnaces,    Forgloff. 

Mechanical   Engineering  L'o-,   Mnntro;iI. Whiting      Foundry      Equipment      Co., 
Harrcj,   111. 

Furnaces,    Annealing,    etc. 
Can.   Hosklni,   Ltd,,   Walkerrille,   Ont. 
Ohicage    flexible    Stiaft    Co.,    Chicago, la 
Mechanical    Engineering    Co.,    66    Cote 

St.,    Montreal,    Que. 
Tate.    Jones   &    Co.,    Pittaburgh,    Pa. 
Whiting      Foundry      Etuipmcat      Co., 
Harrey.  lU. 

Furnaces     for     Baking,     Blutna, 
Drylnfp,      Enameling^,      Japanning 
and    Lacquerlnff. 

Mechanical   Ensineering  Co.,   Montreal. 
OTea    Equipment    &    Mfg,    Oa,,    Ne» 
Haren,    Conn, 

Furnace    Lining. 
Can,  H.  W.  Johna-MaarlUe  C«„   Ijia- 

ited.   Toronto. 
.Meclianieal   Engineering  Co.,    Montreal. 

Fuse   Cap   Machinery. 

Noble   &    Westbrook    Mfg.    G«.,    Hart- 
ford,  Conn. 

Gang   rianrr   Tools. 
Armstrong    Bros.    3?ool    Co.,    Chicago. 

Gaskets,   Leather,  etc. 
Qraton  fc  Knight  Ufg,  Ca.,  UoDtreal. 
Can.    H.    W.  Johnj-MaaTUla  Co.,  Lim- 

ited,   Toronto. 

Gas    Rloivers   and    Exhausters, 
Can,    Buffalo    Forge   C«,,    Uontreal, 
Can,  Sirocco  Co.,  Ltd,,  Windaor,  Ont. 
Shefdons.    Limited,   Gait. 
Southwark    Foundry    &    Machine    Co., 

Philadelphia,    Pa. 
Ga»    Burners. 

Gas  Machines. 
Brown,  Boggs  &  Co.,  Hamilton,  Can- 

GuK    Producer    Plants. 

Can.  Fairbanks-.VloiBe  Co.,  Montreal. 

Gaugres,    Hydraulic    Pressure. 
Charles  F.  EHmes  Eng.  Works.  Chicago 
Watson-StUlman    Co,,    Aldene,    N.J. 

Gauges,  Standard. 
Can.  Fairbanks-Morae  Co.,  Montreal. 
Cleveland  Twist  Drill  Co.,  Clefeland. 
Qreenheld     Tap    &    Die     Corporation, 

Oreentleld,    .Maaa. 
Holden-Morgan    Co.,    Toronto. 
Morse    Twist    Drill    and    Machine   Co,, 
New    Bedford, 

Pratt  &  Whitney  Co,,  Hartford,  Conn. 
Qarria    Machine   Co.,    New    Tork, 
Natianal     Machinery    &     Supply     Co., 
Hamilton. 

Gear-(  utling    Machinery. 
Qlrard    Machine    &    Tool    Co.,    Phila- 

delphia,   Pa. 
Hamilton    Gear    &    Machine    Co.,    To- 

ronto. 
Hill,   Clarke  &   Co,,   of   Chicago.   Chi 
cago.   111, 

Moteh    &    Merryweather    Maehy.    Oo,, 
Cleveland,    O. 

National     Machinery    Jb     Supply    Co., 
Hamilton. 

A,   R,    Williams  Alachy,   Co.,  Toronto. 
Sheldons.    Limited,    Gait,   Ont. 
The  Smart-Turner  Machine  Co.,  Ham- 

ilton. 
Wm.    Tod    Co.,    Youngstown,    O. 
D.     E.     Whiton     Machine    Co.,     New 

LoBdoD,    Conn. 
Gears,  Cat,  Mortise,  AjikIc, 
Worm, 
Gardner,    Robt.,    &    flaa,    MontreaL 
Hamilton    Gear    &    Machine    Co.,    To- 

ronto, 
HnU     Iron    &    Steel    r«nndri<s.    Md„ 

Hull.    Quebec 
Jonea  &   Glaasco,   Montreal,   P.Q. 
.Mesta    Machine    Co.,    Pittsburg,    Pa, 
Philadelphia     Gear     Works,     I'hilailel 
phia,    Pa. 

Sraart-Tumer  Machine  Co,,   HamQtoo. 
Ont. 

Wm-    Tod  Co,,    Youngstown,   O. 

Gears,    Kawlilde. 
Oaidoer,    Robt,,    &   Bon,    Montreal, 
Hamilton    Gear    &    Machine    Co.,    To- ronto. 
Jones   A    Glaasco,    Montreal,    P,Q, 
Philadelphia     Gear     Works,     Philadel- 

phia,  Pa. 
Smart-Turner  Machine   Co,,   HamOtan, 
Ont 

Generators,  Electric, 
A,   R.    Wllllama  Maehy,   Go,,  Toronto. 
^an.     Fairhanka-Mon*    Co.,    Uontnat. 

Laneajbli«    Dynamo    and    Motor    Co.. 
Ltd. ,    Toronto. 

Toronto    and    HamOtoa    Baetila    Co.. Hamlltmi. 

Grain    for    Polishing. 
Norton  Co.,   Woreeater,  ittm. 

Graphite. 
Can,  H,  W.  Johas-UaBTllIs  Co.,  Ltd,, 
Toronto. 

Joa.    Dixon    Crucible   Co.,   Jeney   City. 
StcTena,   F.    B.,   Detroit,   Mich. 

Grinders,   Automatic   Knife, 
W,    H,    Banlleld    A    Son,    Toronto, 

Grinders,    Centre,   Pedestal    aJid 
Bench, 

Canadian    Hart    Wheels,    Ltd,,    Hamil- 
ton,  Ont 

Cleveland     Paeumatle     Tool     Co^     of 
Canada,  Toronto. 

Ford-Smith  Machine  Co,,  HamJltm, 
Foss  .S:  Hill  Maehy,  Co,,  Montreal. 
Gray  Mfg.  &  Machine  Co.,  Toronto. 
NUes-Bement-Pond  Co.,  New  Tort 
Tllociem  Tool  Co.,  Erie,  Pa, 
Morse   Twist    Drill    and    Machine   Co,. 
New  Bedford, 

New      Britain      Machine      Co,,      New 
Bri 

a.   Co Norton  Grinding  Co..  Worcester,  Mass. 
Stow    Mtg,    Co,,    Binghamton,    N,Y. 
United     States     Electrical     Tool     Co,, 
Cincinnati,  O. 

Grinders,   Cutter, 
Brown  &  Sharpe  Mfg.  Co.,  Providence, 

Ma 
Pratt   &    Whitney   Co.,    Dundaa,    Ont 

Grinders,    Die    Chaser, 

Blgnall   ft    KeAler  Mfg,   Co,,   Bdwarda- 
vlUe,   111, 

Landis   Machine   Go,,    Waynesboro,  Pa. 
Modem  Tool  Co,,   Erie,   Pa. 

Grinders,    Disk. 
Armstrong    Broa.    Tool    Co.,    Chicago, 

Grinders,  Drill, 
Garvin   Machine  Oo,,   New  York. 
United  States  Electric  Tool  Co..  Cin- 

cinnati,  O. 

Grinders,   Cylinder,  Internal. 
Brown  &  Sharpe  Mfg.  Co.,  Providence. 

R.I. 
Foss   &   Hill    Maehy,    Co,,    Montreal. 
Girard  Machine  &  Tool  Co.,  Phila 
delphia.    Pa. 

Grant  Mfg.  &  Machine  Co.,  Bridge- 
port,   Conn. 

GreenSeld  Maehhie  Co,,  GreenSeld, 
Mail. 

Hni,  Clarke  ft  Co.  of  Chicago,  Chi- 
cago,   III. 

Landis   Tool    Co,,    Waynesboro,    Pa. 
Modem   Tool   Co.,   Erie,   Pa. 
.Motcb  &  Merryweather  Maehy,  Co,, 
Cleveland,    O. 

Norton  Grinding  Co.,  Woreeater,  Mass. 
Rivett   Lathe   A   Grinder   Co,,    Boston, 

Grinders,    Electric. 
Lintz-Porter   Co.,    Toronto, 

Grinders,    Pneumatic, 
Cleveland     Pneumatic     Tool     Co,     of 
'Canada,   Toronto, 
Independent  Pneumatic  Tool  Co,, 
Chicage,    lU. 

Grinders,  Portable,  Electric. 
Hand.  Tool,  Post,  Floor  and 
Bench. 

Fobs   &   Hill    Maehy.    Co,,    Montreal. 
Grant  Mfg.  ft  .Machine  Co..  Bridge- 

port.   Conn. 
Greenfleld  Machine  Co,,  Oreentleld. 
Mass. 

Hill,  Clarke  &  Co.  of  Chicago,  Chi- 
cago, ni, 

Hisey-Wolf    Machine    Co.,    Cincinnati. 

United    States     Electrical     Tool     C»„ 
Ctrdnnsti. 

A.   R.   wmiama  Maehy,   Cs„  Toronto, 

Grinders,    Swing,    Portable,   Elec- 
tric, 
Hlsey-Wolf    Machine    Co.,    Oindnnati, 

Grinders,   Tool   and   Holders. 
Annstrong    Bros.    Tool    Co..    Chicago. 
W.   F.  ft  John   Barnes  Co..   Boekfoid. 
m, 

Blonnt,  J,  a,,  ft  Co,,  Everett,  MtM. 
Brown  ft  Sharpe  Mfg.  Ca.  Providence, U.I. 

Greenfield     Machine     Co,,     Greenfield, 
Mass. 

Hill,   Clarke  ft   Oe.   of  Chicago,   Chi- 
cago, 111. Moteh    ft    Merryweather    Maehy.    Co., Cleveland,    O. 

Tabor  Mfg.   Co.,   Philadelphia,   Pa. 

Grinders,   UnlTcrsal,    Plain, 

Girard    Machine    &    Tool    Co,,    I'hila- delphia.    Pa 
Landia   Tool    Co,,    Waynesboro,    Pa, 
Modem  Tool  Co,,   Brie,   Pa. 

Grinders,  Vertical  Borface. 
Brown  ft  Sharpe  Mfg,  Co,.  Providence, R,L 
Can,    Fairbanks-Moiae    Co.,    Montreal. 
Girard    Machine    &    Tool    Co.,    PhUa- 
delphia.   Pa. 

Pratt  ft   Whitney  Co..   Dundaa.   Ont 

Grinding    and    Polishing    Ma- 
chines,    Portable,     Pneumatic 

and     Spring    Frame, 

Can,    Fairbanka-Moise    Co,,    MontreaL 
Canadian    Hart    Wheels.    Ltd,,    Hamil- 

ton,  Ont 
Garxlner,  Robt,  ft  Son,  Montreal, 
Garvin    Machhie    Co,,    New    York, 

Girard    Machine    &    Tool    Co.,    I'hild delphia.    Pa. 
Gray    .Mfg,    &    Machine  Co.,    Toronto. 
Greenfleld     Machine     Co,,     Greenfield, 

Mass, Hall   ft    Sons,   John   H,,    Brantford. 
Hill,    Clarke    ft   Co,    of   Chicago,    Chi- 

cago,   III, Moteh    &    Merryweather    Maehy.    Co.. Cleveland,   O 
Niles-Bement-Pond    Co,,    New    York. 
Norton    Co.,    Worcester,    Mass, 
Stow    Mfg.    Co.,    Bhighamton,    N,Y. 

Grinding    Wheels. 
Can.     Fairbanks-Morse    Co.,     Montreal. 
Canadian    Hart   Wheels,    Ltd.,    Hamil- 

ton.   Ont. 
Carbomndum  Co,,    Niagara   Falls, 
Ford-Smith    Machine    Co,,     Hamilton, Canada, 
Gray   Mfg.    ft    Machine   Co.,    Toronto. 
Norton   Co.,    Worcester,    Mass. 

Guards,    Window   and    Machine. 
Canada     Wire     ft     Iron     Oooda     Co., Hamilton,    Ont. 

Dennis  Wire  ft  Iron  Works  Co.,  Ltd,, 
London,  Canada, 

Hack  Saw  Blades. 

E.    C.    Atkins   ft  Co.,    Hamilton,    Ont, 
Victor    Saw    Works,     Ltd,,    Hamilton. 
Canada, 

Diamond     Saw     ft     Stamping     Works, 
Buffalo.    N.Y, 

Racine   Tool    &    Machine    Co..    Racine. 
Wis, 

L.   S.    SUrrett  Co.,   Athol.   Mass, 

Hack    Saw   Frames. 

Ford-Smith    Machine    Co.,    HamOtoo, 
Canada. 

Garvin    Machine  Co.,    New  York   dty, 
Museens,    Limited,    Montreal, 

Hammer   High    Speed. 

High    Speed    Hammer   Co.,    Rochester, 

N.Y. Hammers,  Drop  and  Belt  Driven, 
Bllse,    E,    W„   Co.,    Brooklyn,   N.Y. 
Brown,     Boggs    Co.,     Ltd,,    Hamilton. 
Canada. 

Canadian    Billings    ft    Spencer,    Ltd., 
Welland. 

A.    B.    Jardine  ft   Co.,    Hespeler,    Ont, 
Girard     Machine    ft    Tool    Co..     Phila- 

delphia.   Pa. 
National     Machinery    ft     Supply    Co., 
Hamilton. 

Niles-Bement-Pond    Co.,    New    York, 
Plesslsville   Foundry.    Pleesisvflle.   Que 
Toledo  Jdachine   ft   Tool    Co.,    Toledo. 

Hammers.   Helve   Power. 
Weet  Tire  Setter  Co,,   Roehester,  N,Y, 

Hammers,    Pneumatic, 
Cleveland     Pneumatic     Tool     Co,,     of 
Canada,  Toronto. 

Hammers,   Steam, 
John    Bertram   ft   Sons    Co.,    Dundas, 
Girard    Machine    A    Tool    Co.,    Phila- 

delphia,   Pa. National     Machinery     ft     Supply     Co,, Hamilton, 

Niles-Bement-Pond    Co.,    New    York. 
Hand    Hoists   &   Trolleys. 
Whiting      Foundry      Equipment     Co.. 
Harvey,   HI, 

Hand    Leathers    or    Pads, 

Graton  A  Knight  Mfg.  Co.,  Montreal. 

Hangers. 
Baird  Machine  Co..   Bridgeport,  Coiu. 
Gardner,    Robt,    A   Son,    Montreal, 
The  Smart- Turner  Machine  €•,,   Ham- Uton, 

Hardness    Testing   Instnunenta. 
Shore    instrument    A    Mfg.    Co.,    New 

York. 

Heating    and    Ventilating 
Engineers. 

Can,    Buffalo   Forge   Co,,    MontreaL 
Can,  Sirocco  Co,,   Ltd.,  Wtadsor,  Ont, 
Sheldons,    Ltd.,    Gait    Ont 

Heat    Gauges,    Hardening 
and  Annealing. 

Shore    Instrument    &    Mfg.    Co.,    New 

York. 

Hide„, 

L.    S.    Tarehis  &  Sons,   Montreal, 

Hinges. 
London  Bolt  A  Hinge  Works,  Londca, 
Ont. 

Hoists.    Hydraulic. 
Southwark    Foundry    ft    Machine    Cc, 
Philadelphia. 

Wataon-StUlmaa    Co.,    Aldene,    N,J. 

'loisting  and    Conveying   Machln- er.v. 

Northern    Crane  Works,    Walkervttle, 
Owen    Sound    Iron    Worka    Co.,    Owen 

Southwark    Foundry    ft    Machine    Co,, 
Philadelphia. 

Whiting      Foundry      Equipment      Co., 
Harvey,   111, 

Hoists,  Chain,  Electric  and Pneumatic. 
Northem    Crane   Works,    Walkerville. 
Whiting      Foundry      Equipment     Co,. 
Harvey,   111, 

Hoists,     Elertric. 
Northem    Crane    Works,    Walkerville. 
Whiting      Foundry      Equipment     Co., 
Harvey,   111. 

Hoppers. 
Toronto    Iron    Works,    Ltd.,    Toronto, 

Hose    Clamp    Tool, 
Cleveland  Pneumatic  Tool  Co.  of  Oaa- 

ada,    Toronto, 
Hose,   Pneumatic, 
Cleveland  Pneumatic  Tool  Co.,  of  Caa- 

ada,    Toronto, 

Hose,   Steam,   Suction   and    Water. 
Can,  H.  W.  Johiu-Manville  Oo„  LIm 

ited,  Toronto, 
Holders  for  Dies  and   Drills. 

Wells   Brothers,    Company,    Greenfleld, Mass. 

Wilt  Twist  Drill  Co.  of  Canada,  Ltd., 
Walkerville,   Ont 

Horsehair. 
L.    S.    Tanshis    &    .Sons,    Montreal. 

Hydraulic    Accumulators. 
Can.    Boomer    A    Boechert    Press    Co.. 

Montreal. 
Can.    Fairbanka-Morae    Co.,    Montreal. 
Mcsta    .Machine    Co.,    Pittsburgh. 
Nilei-Bcment-Pond    Co..    New    York. 
William    R.    Perrin,    Ltd.,    Toronto. 
The  Smart-Turner  Machine  Co.,  Ham- 

ilton. Southwark    Foundry    A    Machine    Ga. 
Philadelphia. 

Watson-Stillman   Co.,   Aldene,   N.I. 

H,vdraullc  Maclilnery. 
Can.    Boomer   A    Boschert    Press    Co., 
Montreal. 

Charles    F,    Elmes    Eng.     Works,    Chi- cago, 

.Mesta    Machine    Co..    Pittsburgh. 
Ndes-Bement-Pond   Co.,   New   York National     Machinery    &     Supply    Co.. 
Hamilton, 

William    R.    Perrin.    Ltd,,    Toronto. 
Southwark    Foundry    A    Machine    Co,, 

Philadelphia, 
Wm.    Tod    Co.,    Youngstown,    O, 
Watson-Stillman    Co..    Aldene,    N,J, 

Indicators,    Speed, 
Brown  &  Sharpe  Mfg,  Co.,  Providenat, 

ttl, 
L.  S.  SUrrett  Co,,   Athol,   Mass, 

Index   Centres, 
Fred.    C.    Dickow,    Chicago,    HI. 
Garvin   Machine  Co.,   New   York. 

Intensiflers. 
Mesta    .Machine    Co,,    Pittsburg,    Pa. 

Iron   Filler, 

Can,  H,   W,  Johns-Manvtlle  Co,,  Ltd.. 
Toronto, 

Iron    Ore. 
Hanna  A  Co..  M,  A.,  Cleveland,  O. 

.Jacks,    Hydraulic. 
Charles  b'.   Elmea  Eng.   Works.  Chicago 
Southwark    Foundry    A    Machine    Ca, 
Philadelphia, 

Watson-Stillman    Co.,    Aldene,    N,J. 

Jacks, 
Can,     Fairbanks-Morse    Co.,     Montreal. 
Northem    Crane    Works,     Walkerville. 
Norton,   .\,   O. ,  Coaticook,   Que, 
Plessisville   Foundry,    Plessisville,   Que. 

Jacks,    Pneumatic, 
Northem    Crane    Works,    Walkerville, 

Jacks,    Pit    and    Track, 
Can,    Fairbanks-tMoree    Co.,    Montreal. 
Northem    Crane    Works.     Walkerville. 
Watson-Stillman    Co.,    Aldene,    N,J. 

Japanning    Ovens. 
Oven     Equipment    A     Mfg.     Co.,     New 
Haven,   Conn. 

Jaws,  Face  Plate, 
Cushman  Chuck  Co.,   Hartford,   Conn. 
Skinner      Chuck      Co,,      New      Britain, 
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Are  Your  Operators  Doing 
Unnecessary  Work? 

Ho  they  begin  to  lag  towaiW  the  eiiil  of  the  ilay  l>eiause  they 
are  tired  out,  running  the  milling  machine  table  to  am]  from  the 

cutter  by  hand?  This  isn't  possible  on  Brown  &  Sharpe  Heavy 
Service  Milling  Machines  because  they  have  an  automatic  fast 
table  traverse.  You  run  the  cutter  up  to  the  work,  pass  quickly 
over  spaces  between  finished  surfaces  and  run  back  after  the  cut, 
all  by  power.  Note  the  easy  methoil  of  operation  above.  The 
regular  table  feed  is  automatically  connected  when  the  fast  feed 
is  thrown  off.  A  friction  in  the  drive  prevents  damage  to 
machine  or  cutters  from  over-running. 

Send  for  literature  on  the  other  eflSciency  features. 

'^MORSE'^ 
ROUND 
DIES 

ADJUSTABLE  O  R 
SOLID  TYPE,  WITH 
OR  WITHOUT 

HOLDERS. 

Brown  &  Sharpe  Mfg.  Co. 
PROVIDENCE,  R.I.,  U.S.A. 

Agents  :    The 
TORONTO 

CANADIAN    FAIRBANKS-MORSE    CO.,    Limited 
MONTREAL  WINNIPEG  CALGARY 
VANCOUVER  ST.  JOHN 

SOLD    SINGLY   OR 
IN  SETS. 

MADE  OF  STOCK 

.  THAT  IS  TOUGH 
AND  ENDURING, 
THAT  WILL  TAKE 
A  FINE  CUTTING 
EDGE  AND  WILL 
KEEP  IT.  IF  YOU 
ARE  INTERESTED 

IN  GOOD,  CLEAN 
THREAD  CUTTING 

BUY ''MORSE"  DIES 

MORSE  TWIST  DRILL 
&  MACHINE  CO. 
NEW  BEDFORD,    MASS. 

//  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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Key   Seaters. 
Baker  Bros-.  Toledo,   O. 
Oarrln    Uadiine   Co..    New   Tork. 
Morton    Mfg.    Co..    Muskegon    Height? 
Mich. 

A.   R.   WiUinnu  Machj.   Co..  Toraoto. 
Kilns. 
Can.    Buffalo    Fot^e    Co.,    Montreal. 
Sheldons,    Limited,    Gait,   Ont, 

Laboratories,    Inspection 
and   Testing. 

Can.     Inspection     &     Testinc     L:iNii.T 
tories.    Ltd..    -Montre.il. 

Lacqaerlnff  Ovens. 
Oven    EQuipment    &    Mfg.     Co..    New 

Haven,    Conn. 

Ladles.    Foondry. 
Northern    Crane   Worka,    WalkervSls. 
Whiting      Foundry      Eqoipment      Co., 
Harvey,   lU. 

Lag  Screw  Gimlet  Pointers. 
National  Machy.    Co.,   Tiffis,    Ohio. 

Lamps,  Arc  and  Incandescent. 
Can.    Fairbanks-Mot«e    Co.,    MontreaL 
Can.   H.   W.   JohnaOJanvUle  Co..  Lim- 

itad,    Toronto. 
Ker   &    Goodwin,    Brantford, 

liamps.    Tungsten, 
Lintz-Port€r  Co..   Toronta 

Lathe   Clincks. 

Ker   &    Goodwin.    Brantfoid. 

I-athe  Attachment  for   Shells. 
Lymbumer,    Ltd.,    Montreal. 

Lathes,  Aatomatlc. 
Windsor   Machine   Co..    Windsor,    Vt, 

Lathe   Dogs   bdi)   Attachments. 
Armstrong    Bros.    Tool    Co.,    Chleago. 
Fay  &  Scott,    Dexter,   Maine 
Hendey      Machine      Co.,      Torrlngton, Conr 
SaUot 
Pa. 

J.   H.    Willianu  Co.,  Brooklyn,   N.Y. 
Lathes,  Bench. 
W.   F.   &  John  Bamea  Co..   Rockfoid. 
Blount.   J.   a.,   A  Co.,   Everett,    Mass. 
Can.    Fairbanks-Morae    Co.,    Montreal, 
Pratt  &   Whitney  Co.,   Dundaa,  Ont. 

Lathes,   Band    Turning. 
Jenckes  Machine  Co.,  Sherbrooke,  Que. 

Lathes,  Kngine, 
Ama]gam,-ited       Machy.       Corporation. Chicago,   111. 

ni. 

John    Bertram    A    Sons   Co.,    Dnndaa. 
Can.    Fairbanks-Mone    Co.,    Montreal. 
Cincinnati  Iron  A  Steel  Co.,  Cincin- 

nati,  O. 
Pay   &    Scott,    Dexter,    Maine. 
FosB  &   Hill   Macby.    Co.,    MontreaL 
Gardner,    Robt,,    A   Son.    MontreaL 
Garlocb-Machinery.    Toronto. 
Garvin    Machine   Co..    New   York 

Girard  Machine  &  Tool  Co..  "phila- delphU,    Pa. 
Hendey  Machine  Co,,  Torrington, Conn. 
Hill.  Clarke  A  Co..  of  Chicago.  Jhl 

cago.    111. 
R.    McDougall    Co.,    Qalt 
Mofcb  &  Merryweather  Machy.  Co.. Cleveland.  O. 
NllesBement-Pond    Co.,    New    York. 
Pratt  &  Whitney  Co.,  Dnndaa,  Ont. 

Lathe  Pans, 
New  Britain  Machine  Co.,  New  Bri- 

tain, Conn. 

Lathes,  Patternmakers'. 
J.   G.   Blotmt  Co.,   Everett.   Maaa. 
Fay  A  Scott,   Dexter,    Maine. 
Foss    &    Hill    Machy.    Co..    Montreal. 
Garlock-Machinery.    Toronto. 
Mnssens.    Limited,    Montreal, 

Lathes,   Roll   Turning 
.\iesta    .Machine    Co..    Pittsburgh. 

Lathes,    Screw    Cutting. 
A.   R.    Williams  Machy.  Co.,   Toronto. 
John   Bertram   A  Sons   Co..   Dundaa. 
Jincinnati  Iron  A  Steel  Co.,  Cincin- 

nati.  O. 
Oirerd  Machine  A  Tool  Co.,  Phila- 

delphia,  Pa. 
Motch  A  Merryweathar  Machy.  Co.. 
Cleveland.  O. 

NUea-Bement-Pood  Co..  New  York. 
Lathes,    Spinning. 

BliiB.    E.    W..    Co..    Brooklyn,    N.Y. 
Toledo  Mach.  A  Tool  Co.,  Toledo,  0, 

Lathe,   Turret  and   Speed, 
John   Bertram  A  Sona  Co.,   Dundaa. 
Blount,  J.   G.,   A  Co,,   Kverett,   Mara. 
Brown  A  Sharpe  Mfg.  Co.,  Providence, 

R.I. 
Can.    Fairbankft-Mone    Co.,    Montreal. 
Canada    Machinery   Corp..    Gait,    Ont. 
Cincinnati  Iron  A  Steel  Co.,  Cincin- 

nati.  O. 
Colbum  Machine  Tool  Co.,  Franklin, 

Pa. 
Fav  A  Scott,   Dexter,   Maine. 
Vcm  A   Hill   Machy.   Co..    Montreal. 
GarTock-Machmery.    Toronto. 

Oarrin    Machine   Co..    New    York. 
Oinirtl     Machine    &    Tool    Co.,    Phila 

delphia,    Pa. 
Motch     &    Merryweather    Machy.    Co. 
Cleveland.   O. 

New      Britain      Machine      Co.,      New 
Britain,    Conn. 

Niles-Bement-Pond    Co..    New    York. 
Pratt   &    Whitney   Co.,    Dundaa,    Ont 
Warner  A  Swasey  Co..  Cleveland,   O. 
Windsor    Machine   Co.,    Windsor.    Vt 
A.   R.    Williams  Machy.   Co.,  Toronto. 

Leather    Strapping. 
Graton  A  Knight   Mfg.   Co..   Montreal. 

Lifts.   Pneumatic. 
Whiting      Foundry      Equipment      Co.. 
Harvey.    lU. 

Lighting    Fixtures. 
Lintz-Porter  Co.,   Toronto. 

Link    Belting. 
Can.    Fairbanks-Morse    Co..    Montreal. 
Graton  A   Knight  .Mfg.   Co.,   Montreal. 
Jones  A  Glassco,  MontreaL 

Liquid    Air. 
L'Air   Liquide   Society.    Montreal.    To- 

ronto. 
Lever    Bros.,    Toronto. 

Lockers,  Steel   Wardrobe  and 
Steel  Material. 
Canada     Wire     A     Iron     Goods     Co.. 
Hamilton.  Ont. 

Dennis  Wire  A   Iron  Works  Co.,  Lt^, 
London,   Canada. 

Lockers. 
Canada     Wire     &     Iron     Goods     Co.. 
Hamilton.  Ont. 

Dennis  Wire  A  Iron  Works  Co.,  Ltd.. 
London.   Canada. 

Locomotive  Equipment. 
Can.    Locomotive    Co.,    Kingston,    Ont. 

Locomotives,    Railroading, 
Contracting. 

Can.    Locomotive   Co.,    Kingston,    Ont. 
National     Machinery    A     Supply    Co.. 
Hamilton. 

Lubricants. 
S.  F.  Bowser  A  Co..  Fort  Wayne,  Ind. 
Can.    Economic    Lubricant  Co.,    Mont- real. 
Can.    Oil    Company,    Toronto. 
Cataract    Refining    Co..    Toronto. 
Crescent    Oil    Co..    Inc..    New    York. 

Machine    Tools. 
.^m.'ilttaniati-'i       .M.n-liv.       Coiporation, 
Chicaco.    111. 

Brown  A  Sharpe  Mfg.  Co.,  Providence, 
R.I. 

Can.    Fairbanks-Mone    Co.,    MontreaL 
Can.    Machinery   Corp.,    Gait,    Ont. 
Garlock-.Machinery,     Toronto. 
Modem  Tool  Co..   Brie,   Pa. 
Nile»-Bement-Pond    Co.,    New    York. 
Pratt    A    Whitney   Co..    Dundas.    Ont. 
J.    H.   Williams  Co.,   Brooklyn.   N.Y. 

.MHchii'i-ry   Dealers. 
Can.    Palrl>ank8-Mor«e   Co..   Montreal. 
Garlock-Machinery.    Toronto. 
HUl,    Clarke    A   Co..    of  Chicago. 
Marshall    A    Huscbart    Machinery   Co.. 
Chicago. 

National     Machinery    A    Supply    Co.. 
Hamilton. 

Frank    Toomev.    Inc..    New    York. 
.*.    R.    Williams   Maohy.    Co.,   Toronto 
New    York    Machinery   Exchange.    New York. 

Machinery    nuards. 
Jones  A   Glassco.   Montreal,    P.Q. 
Canada     Wire     A     Iron     Oooda     Co.. 
Hamilton,    Ont. 

A.    R.   Williams  Machy.   Co.,  Toronto. 
Machinery    Repairs. 
Cunningham   A    Sons,    St.    Catharines. 

Ont. 
Pleaaisville   Fwmdry.    Pleselsville.   Que. 

Machinists'    Scales,    Small    Tools 
and    Supplies. 
Can.    Falrbinks-Morae   Co.,    MontreaL 
Frank   H.    Scott,   Montreal. 
J.  H.  Williams  A  Co.,  Brooklyn,  N.Y. 

Magnetos. 
Lintz-Porter    Co.,    Toronto. 

^fandrcls. 
Can.     Fairhnnks-Morse    Co..    Montreal. 
Cleveland    Twist    Drill    Co..    Cleveland. 
A.    F.    .Tardine   ft    Co..   Hespeler.    Ont. 
Morse    Twist    Drill    and    Machine    Co.. 

New    Bedford. 
Pratt    &    Whitney   Co..    Dnndaa.    Ont. 
Win  Twist  Drill  Co.  of  Canada,  Ltd., 
WalkerviUe,    Ont 

Marine   Engines. 
Cunningham    A   Bona.    St.    CaAarinea. 
Ont. 

Mnrklng   Machinery. 
Rmwn.    Boors    Co..    Hamilton.    Ont 
NoMe  ft   Weatbrook   Mfg.    Co.,    Hart- 

ford.   Conn. 

Marqnlses. Dennis   Wire   A   Iron   Works,   London, 
Ont 

Measuring    Tapes   and    Rules. 
James   Cbesterman   A   Co.,    Ltd..   Shef 

Held,    Eng. 
Metallurgists. 

Tan.      ItKiiiction      &     Testing     Labora- 
toii.s.    I.t.l-.    -Montreal. 

Toronto  Testing  Laboratory.   Ltd.,  To- 
ronto, 

.Metals, 
L.    S.    Tarehis   &    Sons,    Montreal. 

Metal   Cutting    Machines. 
Hurlbut,    Rogers    .Machinery   Co.,  South 

Sudbury.    Mass. 
Racine   Tool    &    ilachine   Co..    Racine, 

Wis. 

Meters,   Electrical. 
Can.  H.  W.  Johns  Manville  Co..  Ltd., 

Toronto. 
Lintz-Porter    Co.,    Toronto. 

Mill  Machinery. 
Cunningham    A    Sons.    3t    Catharines, 
Ont 

Alexander    Fleck,    Ltd.,    Ottawa. 

MillLug  Atta<'hment8. 
John    Bertram    A    Sons   Co..    Dundas. 
Brown  A  Sharpe  Mfg.  Co,,  Providence. 
Cincinnati    Milling   Machine   Co.,   On- 

cinnati. 
Hendey   Mach.   Co..   Torrlngton.   Conn, 
Kempsmith    Mfg.    Co.    Milwaukee,    W. 
Mesta    .Machine    Co.,    Pittsburg.    Pa. 
Nileo-Bement-Pond   Co..  New  York. 
Pratt   A   Whitney   Co..    Dundas.    Ont 
Rockford    Milling    Machine   Co.,    Rock- 

ford,    111. 
Milling   Machines,  Horizontal  and 

Vertical. 
A.   R.   Williama  Machy.  Co..   Toronto. 
Brown  4  Sharpe  Mfg.  Co..  Providence. 
Hill,    CTarke   A    Co,    of   Chicago,    Chi- 

cago,   111. 
John   Bertram   ft   Sons  Co..   Dimdaa. 
Fo«   ft    Hill    Machy.    Co..    Montreal. 
Girard     Machine    A    To<^    Co.,    Phila- 

delphia.   Pa. 
Ooolej  ft   Edlimd.  Cortland,   N.Y, 
Kempsmlth   Mfg.   Co..   Milwaukee.   W, 
Motch     ft    Merryweather    Machy,    Co., 
Cleveland.  O. 

Niles-Bement-Pond    Co..    New    York. 
Pratt   ft   Whitney   Co..    Dundas.   Ont. 
R"ckford    Milling    Machine    Co..    Rock 

ford.    111. 
Milling    Machines.    Plain.    Bench 

aiid   Universal. 
Brown  ft  Sharpe  Mfg.  Co..  Providence, 

R.I. 
Cincinnati   Milling   Machine   Co..    Cin- 
cinnati. 

Foss   ft    Hill    Machy.    Co.,    Montreal. 
Garvin  Machine  Co..   New  York. 
Gooley  ft  Ediund.   Cortland.   NY. 
Hin.   Clarke   ft    Co..    of  Chicago.    Chi- 

cago, m. 
Hendey    Machine   Co..    Torrington. 
Kempsmlth  Mfg.  Co.,   Milwaukee,  Wis. 
Mesta    .Machine    Co..    Plttahurg.    Pa. 
Motch    A    Merryweather    Machy.    Co., 

Cleveland.    O. 
NIles-Bement-Pond   Co.,   New  York. 
Pratt  *  Whitney  Co..  Dundas.  Ont 
Rockford    Milling   Machine  Co..    Rock- 

ford,   III. 
A.  R.  Williams  Machy.  Co.,  Toronto, 

Milling   Morbines.   Profile. 
Brown  ft  Sharpe  Mfg.  Co..  Providence. 
Can.    Falrhnnk^-Morse  Co..    Montreal. 
Foss    ft    Hill    Machy.    Co..    Montreal. 
Garvin    Machine   Co..    New   York. 
Girard    Machine    ft    Tool    Co.,    Phila- dolnhls     Pa. 

Mesta    Machine    Co..    Pittsburg,    Pa. 
Motch    ft    Merryweather    Machy.    Co.. 
Cleveland,    O. 

Pratt  ft  Whitney  Co..  Dundas,  Ont 
Mllllnjr  Tools. 
Brow-n  ft  Sbarne  Mfe.  Co.,  Providence. 
Oeometrlc  Tool  Co..  New  TTaven,  Conn. 
Kempfmiith   Mfg.  Co.,   Milwaukee,   W. 

Mine  Car^  and  Httchings. 
Pratt  A  Whitney  Co..  Dundas.   Ont 
Modem   Tool   Co.,    Erie.    Pa. 
Can.    Falrhanks-Morse   Co..    Montreal. 

?linirc   Macbinerv. 
A.    R.    wnilaTTis  Machy.   Co..   Toronto. 
Can.    Fslrhenks-Mnrse    Co..    Montreal. 
Cleveland    Pneumatic     Tool      Co.,    «f 

Canada.    Toronto. 
Toronto    ft    Hamilton      Eleciric      Co., 

Tramllfnn,     Ont. Mi-^ers.    Hot    Metal. 
Mesta    Machine    Co..    Pittsburg.    Pa. 

MortI.i"e   Machine.. 
Jones    ft    Gtas«crt.    Montreal. 

Moto--!.    Flpctric 
A.   R.   wnn«m.   Mschv.   Co..    Toronto. 
Can.    FslrhanVs-Mnrse   Co..    Montreal. 
Lancashire    Pvnamo      ft      Motor    Co.. 

T.td..    Toronto. 
Lint>r -Porter    Co..     Toronto. 
Tomnto    ft    TTamnton      Electric     Co.. 
Hamilton.    Ont. 

Motors.    PnenmBfle. 
Cleveland      Pneumatic      Tool      Co.      of 

Canada.    Toronto. 
Independent      Pneumatic      Tool      Co.. Chicago. 

Mnltinir    Index    Centres. 
Garvin    Machine    Co..    New    York. 

Nipple    Tliref.dlne     Machines. 
John    H.    Hall    A    Sona.    Ltd.,    Brant- ford.   Ont. 
Landis  Machine  Co.,   Waynesboro.   Pa. 

Nitroiren. 

L'AIr  Liquide  Society.   Montreal.   Tor- onto. 

Lever    Bros..    Toronto. 
Novzlc    Spray. 

Can.    Buffalo   Forge  Co.,   Montreal. 

Nut   Burring   Machines 
National    Machy,    Co..    Tiffin.    O. 
National  Mach.  &  Sup.  Co..  Hamilton, 

Nut    Machines    (Hot). 
National    Machy.    Co.,    Tiffin,    O. 

Nut    Facing    and    Bolt    Shaving 
.Machines. 

Garvin    Machine   Co.,    New    York. 
National    .Machy.    Co.,    Tiffin,    O. 
National  Mach.  ft  Sup.  Co.,  HamUton 

Nut    Tappers. 

John    Bertram    A    Sons    Co..    Dundaa. 
Garvin    Machine   Co.,    New    York. 
Greenfield  Tap  A  Die  Corporation, 
OreenfleW,    Mass.  ..     .     ,w 

Hall    J.    H..    A   Son,    Brantford,   Ont» 
A.    B.    Jardine    A    Co..    Hespeler. 
Landis  Machine  Co.,  Waynesboro.   Pa. 
National    Machy.    Co.,    Tiffin,    O. 

National  Mach,  A  Sup,  Co.,  Hamilton- 
Nut    Wrenches. 

Wells   Brothers  Co..    Greenfield.   Maja. 
Oil    Separators.  ..     .      , 

Can.    Fairbanks-Morse    Co.,  uootreal. 
Sheldons,    Ltd..    Gait,    Ont 
Smart-Turner  Machine  Co,,  Hamnt«i. 

Oil    Stones.  _  „      „  _ 

Carborundum  Co..  Niagara  Falls,  N.I. 
Norton    Co.,    Worcester.    Mass. 

Ovens    for    Baking,    Bluing,    Dry- 
ing,   Enamelling,    Japanning, and   Lacquering. 

Geo.     Gorton     Machine    Co.,     Raelne, 

Oven '  Equipment    A    Mfg.    Co.,    New 

Haven,   Conn.  .      n. 

Whiting      Foundry      Equipment      <Jo. 
Harvey,    111. 

Oven    Trucks.    Steel. 
Oven    Equipment    A    Mfg.    Co..    New 
Haven,   Conn. 

Ovens  for   Drying,   Temper  and 
Under   Trucks. 

Oven     Equipment    &    Mfg.     Co.,    New 
Haven,   Conn, 

Oscillating    Valve    Grinders (I'neumatic). 

Cleveland     Pneumatic     Tool     Co,     d 

Canada,    Toronto. 
Oxy-Acetylene    Welding    and 

Cutting   Plants. L'Air   Liquide   Society,    Montreal,    To 
ronto. 

Lever    Bros.,    Toronto. 
**"A^ir"Llqulde   Sodelj,    Montreal.    To- 

ronto. 
Lever    Bros.,    Toronto. 

Packings,    Leather,    Hydranlics, 

Etc 

William    B.    Periin.    Ltd..    Toronto. 

Graton  A  Knight  Mfg.  Co.,  Montreal. 
Packing,    Rubber,   etc. 

Can.  H.  W.  Johns-Manville  Co.,   Ltd., 
Toronto. 

CTeveland  Wire  Spring  Co.,  Clevelan
d 

Pans,  Steel   Shop. 

CTeveland  Wire  Spring  Co.,  Clevelan
d 

Paper    Mill    Machinery.        „     .,      . 

Bertrams.    Ltd..    Edinburgh,    Scotlaad.
 

Can.  Sirocco  Co.,  Ltd.,  Windsor,  Ont 

Canada     Wire      A      Iron     Goods    Co,, 

Hamilton.    Ont         „    ̂     „        r  ,a 

Dennis  Wire   &  Iron  Works  Co.,  Ltd., 
London.    Canada. 

Patent    Solicitors. 
H     J     S.    Dennlson.    Toronto. 
Fetheratonhaugh   A   Co..    Ottawa. 
Marion    A    Marion.    Montreal. 
Ridout    ft   Maybee     TorontB. 
Ross  Thomson    ft   Co..    Ottawa.    Ont 
Harold    Shipman    &    Co..    Ottawa. 

Gait  Malleable  Iron  Co..  Gait 
Gnelnh  Pattern  Works,  Guelph, 
Hamilton    Pattern      A      Foundry    Co.. 

Hamilton.    Ont.             ̂       «        c*™.., 

Owen    Sound    Iron    Works    Co.,    Owen 

Plessisviile   Foundry,    PlesslsvlHe,   Que. 
Toronto   Pattern    Works.    Toronto. 

Wells  Pattern  A  Machine  Works,  Tor- 

PnttcriiR.    Metal    and    Wood. 
Guelph  Pattern  Works.  Guelph.  Ont 

Perforated    Metals   and 
Ornamental    Iron    Goods. 

Canada  Wire  ft   Iron  Goods  Co.,  Ham- 

ilton. 
Phosphor  Bronze  Castings. 
Tallman  Brass  A  Metal  Co..  HamUton. 

Hann"!!   A   Co..   M.   A.,   Cleveland,   O. 
Stevens,    F.    B..    Detroit,    Mich, pinions.    Mill    Cat. 

Mesta    Machine    Co..    Pittsburg.    Pa. 
Wm.    Tod    Co.,    Yoxmgstown.    O. 
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Stow  Two  Speed  Two  Spindle  Drill 

The    only   tool   ot   its   kind  on  the  market.       Fills  a    long- 
felt  want.     Will  cut  your  coit. 

We  make  drills  of  every  size. 

STOW  MFG.  CO.,  Binghamton,  N.Y.,  U.S.A. 
London,  England,  Stock  ;     85    Queen    Victoria   Street 

Oldest   Portable  Tool  Manufacturers  in  America. 

Steel  for  Shells! 
PROMPT   SHIPMENT 

Billets  and  rounds 
of  suitable  physical 

and  chemical  speci- 
fication for  forging 

and  turning  into 
shrapnel  cases  and 
lyddite  shells  of  any 
size. 

lACKAWANNA.STEELronPANY 
Standard  structural  shapes, 
Standard  heavj'  and  lig:ht  rails. 
Sheared  and  universal  mill  plates. 
Sheet  bars,  and  Lackawanna 
Sheet  Steel  Piling. 

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

Canadian   Correspondents: 

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

STRIP  STEEL 

PLAIN  steel  sheets,  black "Premier"  Galvanized  Sheets, 

Open-Hearth  Drawing  stock. 

We  can  furnish  these  prompt- 

ly and  at  lowest  prices. 

We  carry  an  immense  stock 
from  ten  to  thirty  gauge. 

Get  our  prices. 

Dominion  Sheet  Metal  Co.,  Limited 
HAMILTON  «-s 

16  in.  Lever 

POST   DRILL 
A  Giant  Little  Machine 

For  Light  Drilling. 

Will  drill  up  to  Js  inch. 

The  Feed  Lever  Socket  is  afljust- 
able  on  the  feed  shaft,  to  provide 
lor  setting  the  lever  in  the  most 
convenient  position  for  the  operator. 

An  adjustable  friction  is  provided 
for  the  feed  shaft,  which  acts  as  a 
balance  to  the  weight  of  the  spindle. 

Bevel  Gears,  Peed  Pinion  and 
Rack  are  all  machine  cut,  working 
smoothly   and   without   noise. 

Drills   to  centre  ot  16-inch   circle. 

Run   of  feed  5»4   inches. 
Greatest  distance  between  drill 

spindle  and   table,  23  inches. 

Speed  of  countershaft  for  average 
work,  300  per  minute. 

A.  B.  Jardine 
&Co. 

Hespeler.  Ontario 

//■  ivli.<it  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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Pipe    Cnttinc   uid    Tbresdlnc 
MAclilnes. 

A.    B   WUlimml   Uaeh;.   Cb.,   Toronto. 
Armatrau  Mtf.  Od.,  Brldsdyort,  OoBH. 
BlsniU  &  KMler  U{(.  eo.,   KdwanU- Tillt,  ni. 
Butteiiltld   &   Co.,   Sock  Iilind   ,Que. 
Can.   Fftlrbuik»-MoiM  Co..    UontTul. 
FoM    *    HIU    Machj.    Co.,    Montreal. 
<3»iTin    .Machine   Co..    New   York. 
Oirard    Machine    &    Tool    Co.,    Phlla- 
delphla.   Pa. 

John   H.   Hall  A   Bona,   Brantford. 
A.    B.   JanUne  &  Co.,   Hnpeler,  Ont. 
Landia  Machine  Co.,   WaTneaboro,   Pa. 
R.  UeDougaU  Co.,  Oalt. 
Trlmont   Mfg.   Co.,    Roxtrarr.   Mass. 
waiianu  Tool  Co,.   Erie,  Pa. 

Pipe   Cuttera.    Rolling. 
AnnatTons  Mfg.  Co..  Bridgeport.  Coon. 
Blgnall   A   Keeler  Mfg.   Co.,   Bdwaida- 

Tille,    111, 
John    H.    Hall    *    Sons,    Ltd,,    Brant- 

ford,   Ont 

Planer  DrlvpK.  Electrical. 
Lancashire     Dynamo     A     Motor    Co., 

Ltd.,    Toronto. 
Nnes-BcmentPoBd   Co,,   New  Tork. 

Planer  JarUa. 
Armstrong  Bros.  Tool  Co.,  Chicago, 

Planers,    Standard    and    Rotary, 
John   Bertram   A   Sons  Go,,   Dundas. 
Can.    Fairbanks-Morse  Co.,   Montreal. 
Fo«a    &    Hill    Machy.    Co..    Montreal. 
OaidBer,    Robt..    &    Son,    Montreal, 
Oarrin    .Machine  Co.,    New  Tork. 
Olmid    Machine    &    Tool    Co.,    Phils 
delphla.   Pa. 

Morton    Mfg.    Co.,    Muskegon   Heights. 
Mich. 

NUes-Bement-Pond  Co..  New  Tork. 
Planing   and    Shaping   Machiner.v. 

A,    B.    Williams   Machy,   Co.,   Toronto. 
Can.  Fairbanks-Morse  Co,  Montreal. 
Fay   &    Scott.    Dexter,    Maine. 
Foss    A    Hill    Machy.    Co.,    Montreal. 
Garrin   Machine   Co..   New  Tork. 
Nfles-Bement-Pond   Co..  New  Tork. 

Planini;  Mill  KxhansterR. 
Can.   BufTalo  Forge  Co.,   Montreal. 
Sheldons,  Ltd,,  Gait.  Ont. 

Pliers. 
Canadian     BilUnga    A    Spenoer.     Ltd., 
Welland. 

Pneumatic   Tools. 

Clereland     Pnenmatle     Tool     Co,     of 

Chictigo.    New    Tork. 

Pollshlnp    Machines,    Electric 
and   Band, 

Portable   Vise  Stands. 
New    Britain    .Machine    Co..    New    Bri- 

tain.   Conn. 

Portable    Steel    Tool    Racks. 
New   Britain    Machine   Co.,    New    Bri- 

tain,  Conn, 

Portable    Steel    Work    Stands. 
New    Britain    Machine    Co.,    New    Bri- 

tain,  Conn, 

Power   Plant   Equipments, 
Can.    Palrhanlra-Morse   Co.,    Montreal, 

Power    TrnnsmlB«ion. 
Mesta    Machine    Co..     Pittsburg,    Pa. 
The  Snart-Turaer    .Mach.    Co.,    Hama- ton. 

Press    Screw    (Adjustable). 
W.    F.   A   .lohn    Barnes  Co..    Rockford. 
Wra.    R.    Perrin,    Ltd.,    Toronto. 

Presses,    Bench     Straightening. 
Toledo  Machine  A   Tool  Co,,   Toledo, 

Presses    for    Shells. 

Can.    Boomer    &    Boschert    Press    Co. .Montreal. 
Can.    Locomotire   Co.,    Kingston.    Ont. 
Wm.    Cramp    &    .Sons    Ship    &    Engine 

BiiildinE   Co..    Philadelphia,    Pa. 
Charles  F.  Elmes  Eng.   Works    rhic.i"o 
Fosa    A    Hill    Machy.    Co.,    Montreal. 
OoMIe   A    McCulloch    Co.,    Oalt.    Oiil 
Mesta    Machine    Co..    Pittsburgh. 
Wniiam    R.    Perrin.    Ltd..    Toronto. 
Smithwark    Foundry    A    Machine    Co 
Philadelphia,    Pa. 

Watson-Stillman    Co..    Aldene,    N  J. 
West  Tire  Setter  Co..   Rochester.   N.T. 

Presses,  Cam,  ToBgle,  Eyelet, 
Balrd  Machine  Co,,   Bridgeport,   Conn, 
Toledo    Machine    A   Tool   Co,,    Toledo, 

Presses,   Broaching, 
E,    W,    Bliss  Co,,    Brooklyn,    N.T. 
Toledo   .Machine   A    Tool   Co.,   Toledo. 
Watson-Stillman    &    Co.,    Aldene,    N,J, 

Fre»«es,    Drop. 
W.    H.    Banfleld   A   Son,    Toronto, 
E.    W.    Bliss  Co.    Brooklyn.    N.T. 
Bro«n.     Boggs    Co..     Ltd.,    Hamilton, 

Can,    Boomer    A    Boachert   Preos    Co., 
^ontreaL 

Nfles-Bement-Pond   Co,,    New   Tork. 
William    R.    Perrin,    Ltd,,    Toronto. 
Toledo   Machine    A    Tool    Co,,   Toledo. 
Watson-Stillman    Co,,    Aldene,    N.J, 

Presses,   Filter. 
Lymbiiraer.    Ltd. .    Montreal. 
Wm.    R.    Perrin.    Ltd.,   Toront*, 

Presses,    Forging, 

Can.    Boomer    A    BoBchert    Press   Oo,, 
Montreal.  _ 

E,    W,    Bllsa   Co.,    Brooklyn,    N,T. 
Brown,     Bogos    Co.,    Ltd,,    Hamilton, 
Canada, Wm,    Cramp   A    Sons   Ship   A    Engine 
Building   Co..    Philadelphia,   Pa. 

Charles    F.    Elmes    Bng.     Works,    Chi- 
cago.   111. 

Can,    Fairhanks-Morae  Co,,    Montreal. 
OiraM    Machine    A    Tool    Co,,    Phila- 

delphia.   Pa. 
Mesta    .Machine    Co.,    Pittsburg,    Pa. 
Niles-Bement-Pond    Co.,    New    Tork. 
Wm.    R,    Perrin.    Ltd,,    Toronto. 
Southwark    Foundry    A    Machine    Co.. 

Philadelphia.    Pa, 
Wm.    Tod   Co.,    Youngstown,    0. 
Toledo   .Machine  A   Tool   Co.,   Toledo. 
Watson-Stillman    Co,,    Aldene,    N,J. 

Presses,   Hydranlic. 
Can,    Boomer    A    Boechert    Press    Co.. 

Montreal. 
Wm,    Cramp    A    Sons    Ship   A    Engine 
Building  Co,,    Philadelphia,   Pa. 

A.   B.   wmiama  Machy.   Co.,  Toronto. 
John   Bertram   A   Bona  Co.,   Dundaa. 
Charles    F.     Elmes    Eng.    Works,    Chi- 

cago.   111. Mesta    Machine    Co.,    Pittsburg.    Pa. 
Niles-Bement-Pond   Co.,    New   Tork. 
William    R.    Perrin.    Ltd..    Toronto. 
Southwark    Foundry    A    Machine    Co.. 

Philadelphia.    Pa. 
Wm.    Tod    Company.    Toungstown,   O 
Toledo   Machine  A    Tool   Co.,   Toledo. 
Watson-Stillman    Co.,     Aldene,     N.J. 

rresses.    I'nenmatlc. 
Toledo   .Machine  A   Tool   Co.,   Toledo. 

Presses,   Power. 
Baird  Machine  Co..   Bridgeport,   Oonn. 
Can.    Boomer    A    Boschert    Press    Co.. 

Montreal. 
E.    W.    Bliaa   Co..    Brooklyn.    N.T. 
Brown.   Boggs  A  Co.,   Hamilton.   Can, 
Can,     Fairbanks-Morse    Co..     Montreal. 
Charies    F.     Elmes    Eng.     Works,    Chi- 

cago,  111. 
Geo,    Gorton    Machine    Co.,    Racine. 
Glrard    Machine    A    Tool    Co..    Phila- delphia,   Pa. 
William    R.    Perrin,    Ltd..    Toronto. 
Southwark    Foundry    A    Machine    Co., 
Philadelphia.    Pa. 

Toledo    Machine   A   Tool    Co..   Toledo. 
Watson-etillman    Co..    Aldene.    N.J. 
A.   R.   Willlama  Machy.   Co.,  Toronto, 

Presses,   Scrap  Baling, 
Can,    Boomer    A    Boechert    Press    Co,, 

Montreal. 
William    R.    Perrin.    Ltd..    Toronto, 
Watson-Stillman    Co,,    Aldene,    N,J. 

Presses.    Spring    Foot. 
Balrd  Machine  Co.,   Bridgeport,   Conn. 
Toledo    Machine    A    Tool    Co,,    Toledo. 
Brown,   Boggs  A  Co,,   HamUton,  Can, 

Wm.    R,   Perrin,    Ltd,,   Toronto. 

Pulleys. 

American     Pulley     Co..     Philadelphia. 

R.l. 
A.    R.    Williams   Machy.   Co..   Toronto. 
Can.    Fairbanks-Morse    Co..    Montreal. 
D.    K.    McLaren.    Ltd..    Montreal. 
Positire     Clutch     A     Pulley     Works. 

Ltd..    Toronto. 
The    Smart-Turner    Macb.    Co.,    Ham- ilton, 

Pulley    Machinery,    nrllllng 
and   Tapping, 

Can,    Falrbanlw-Morw    Co..     Montreal, 
Nnes-Bement-Pond    Co,,    New   York, 

Pumps,   Air. 
Mesta    Machine    Co.,    Pittsburg,    Pa, 
Smart -Turner    Mach.    Cb.,    Hamilton. 

Pumps,    Hlirh    Pressure, 
Charles  F.  Elmes  Ene.  Works.  Chicago 
William    R.    Perrin.    Ltd.,    Toronto. 
Smart -Turner    Macb.    On,,    Hamilton, 
Southwark    Foimdry    A    Machine    Co., 
Philadelphia, 

Watson-Stillman    Co,,    Aldene,    N,J, 

Pumping   Machinery. 
A.   R.   Williams  Machy.  Co.,  Toronto. 
Can,    BufTalo    Forge    Co,,    Montreal. 
Can.    Fairbanks-Morse   Co.,    Montreal. 
Darling    Brothers.    Montreal, 
D'Olier    Centrifugal     Pump    A     Mact, 

Co.,   Philadelphia.   Pa, 
National  Mach,  A  Sup,  Co,,  HamUton, 
Wm,    R.    Perrin    Co.,   Toronto, 

The  Smart-Turner  Mach,  Co,,  Ham- ilton, „ 

Southwark  Foundry  A  Machine  Co., 
Philadelphia, 

Wm.   Tod   Company,   Toungstown,   O, 

Pumps,  all  Kinds, 
Can.    Butfalo    Fotge   Co,,    Montreal. 
Charles  F.  Elnles  Bng.  Works.  Chicago 
Darling    Brothers,    Montreal, 
Owen  Sound  Iron  Works  Co,,  Owen Sound, 

William    R.    Perrin,    Ltd..    Toronto. 
The  Smart-Turner  Mach.  Co,.  Ham- ilton, 

A,   R,   Willlama  Machy,   Co,,  Toronta 
Watson-Stillman    Co,,     Aldene,    N,J. 

Pumps,  Electrically  Driven. 
D'Olier  Centrifugal  Pump  A  Mach, 

Co.,    Philadelphia,   Pa, 
The    Smart-Turner    Mach,    Co,,    Hai»- 11  ton. 

Pumps,   Hydraulic, 
Can.  Boomer  A  Boechert  Press  Co., 

Montreal. 
Charles  F.  Elmes  Eng.  Works.  Chi- 

cago, ni. Darling    Brothers,    Montreal, 
Sm.irt-Tuniei     Mach.    Co..    Hamilton, 
Southwark  Foundry  A  Machine  Go,, 
Philadelphia, 

Wm.    R,    Perrin,    Ltd,,    Toronts. 
Wm.    Tod   Co..    Yoimgstown,    O, 
Watson-Stillman    Co,,    Aldene,    N.J. 

Pumps   (or   Oiling    Systems. 
S.    F.    Bowser    A    Co.,    Fort    Wayne, Ind, 

Pumps,  Steam, 
Darling    Brothers,    Montreal, 
Sniart-TuT-n.T    Mach.    Co.,    Hamilton. 
Wm.    Tod   Company,   Toungstown,   O, 

Pump   Leathers, 
Graton  A   Knight  Mfg,   Co,,   Montreal, 
Southwark    Foundry    A    Machine    Co., 
Philadelphia. 

Punches   and   Dies. 

W,    H,    BanHeld    A    Sons,    Toronto, 
E,    W,    Bliss  Co,,    Brooklyn,   N,T, 
Brown,     Boggs    Co,,    Ltd,.    Hamilton, 
Canada, 

Can,    Buffalo    Forge   Co,,    Montreal, 
Can,    Falrbanks-Morss    Co,,    Montreal, 
Scott    Bros.,    Halifax,    Eng. 
Gardner,    Robt.,    A    Son.    Montreal. 
Globe    Machine   A    Stamping   Co. 
A.    B.   Jardine  A   Co.,   Hespeler,   Ont. 
Pratt  A   Whitney   Co.,    Dundaa,   Ont. 
Toledo   Machine   A   Tool    Co,,    Toledo. 

O. 

Punches.   Power. 
John    Bertram    A    Sons   Co.,    Dundas. 
Bliss.    E.    W..    Co,,    Brooklyn.   N.T. 
Brown.     Boggs     Co.,     Ltd,,     Hamilton, 
Canada. 

GirinT    Machine    A    Tool    Co..    Phila- 
delphia.   Pa. 

Niles-Bement  Pond   Co..    New    Tork. 
Watson-Stillman    Co.,     Aldene,     N,J, 

Punches,   Pneumatic, 
Jno,    F,    Allen   Co.,    New    Tork, 

Punching    Marhlnes,    Horiiontal, 
Bertrams,    Ltd,,    Edinburgh,    Scotland, 
John   Bertram   A   Sons  Co.,    Dundaa. 
Bliss,   E,   W,.   Co,.    Brooklyn.    N.T. 
Brown,     Bogga    Co,,     Ltd,,    HamUton, Canada, 
Long     A     Alstatter     Co,,     Hamilton. 
Ohio. 

Niles-Bement-Pond   Co,,    New   Tork, 

Pyrometers, 
Canadian     Hosklns,     Limited,    Walker. 

Tille.   Ont. 
Shore    Instrument    A    Mfg.    Co.,    New York   City. 

Thwlng   Instrument  Co,,   PhUadelpbla, 
Pa. 

Quartering   Machines. 
John    Bertram   A   Sons  Co.,   D-mdas, 
Niles-Bement-Pond   Co,,    New   Tork, 

Ratchet    Wrenches, 
Wells    Brothers   Co.,    Greenfield,    Mass, 

Railing,    Iron    and   Brass, 
Canada  Wire  A  Iron  Goods  Co,. 
Hamilton.   Ont, 

Dennis  Wire  A   Iron  Works  Co,   Lt.l., 
Tjondon.    Canada- 

Rail   Benders, 
Niles-Bement-Pond  Co..   New  York. 

Rallrofld    Tools, 
Can.   Fairbanks-Morse  Co.,   Montreal. 
Niles-Bement-Pond  Co..  New  York. 

Railroad    Tools,    Rydranllc, 
Watson-Stillman    Co,,    Aldene,   N,J. 

Rapping  Plates, 
Stereos,    F.     B.,    Detroit,    Mich, 

Ratchets, 

Keystone  Mfg.   Co,,   Buffalo,   NT.        ̂  

Raw    Hide    PInlnna. 
Gardner.    Robt,.  A   Son.   Montreal, 
Hamilton  Gear  A  Machine  Co,, 

Toronto .Tones   A   Qlaaseo,   MontiMl. 
Sm» 

Ont 

.Machll 

Reamers,    Adjustable. 
Can.   Falrbanks-Morae  Co.,  Montreal. 
Clereland   Twist    Drill   Co.,    Clereland. 
Morse    Twist    Drill    A    Machine    Co., 

New    Bedford. 
Pratt  A   Whitney  Co.,   Dundas,  Ont. 
Wella    Brotheis   Co.,    Greenfield,    Mus, 

Reamers.    Bridge,    Expanding 
and   High   Speed, 

Butterfleld   A   Co.,    Rock    laland.   Qua, 
Can,  Fairbanks-Moise  Co.,  Montreal. 
CleTeJand   Twist    Drill    Co.,   Olertland. 
.Morse    Twist     Drill     A     Machine    Co., 
New  Bedford, 

Pratt  A  Whitney  Co.,  Dundas,  Ont, 
Reamer  Fluting  Machine*, 
GArrin  Machine  Co.,   New  Tork, 

Reamers,    Pipe,    Cylinder    and Locoiuotlve, 
Butterfleld  A  Co,   Rock   Island,  Qua, 
Can,    Fairbanks-Morse   Co,,    MontremL 
Cleyeland   Twist   Drill   Co,    ClereUad. 
Morse    Twist     Drill     A     Machine    Oo., 

New    Bedford. 
Pratt   A    Whitney   Co,,    Dundaa,    Ont. 
Whitman     A     Barnes     Mfg,     Co,,     St. 
Catharines.    Ont 

WUt  Twist  Drill  Co.  of  Canada,  Ltd., 
Walkerrliie.   Ont 

Reaming   Machines,   Pnenmatle. 
Clereland     Pneumatic     Tool     Co.,     ol 
Canada.   Toronto. 

Independent      Pneumatic      Tool      Co., 
Chicago, 

Reamers,    Steel    Taper    and Self-Feeding. 

Butterfleld   A   Co.,    Rock    Island,   Que. 
Can,   Fairbanks-Morse   Co.,   MontrsaL 
Clereland   Twist   Drill    Oo,,    Cleydand. 
A.  B.  Janline  A  Co.,   Hespeler,  Ont 
Morse    Twist     Drill    A    Machine    Co., 

New    Bedford.  „  , 

Pratt  A  Whitney  Co.,  Dundaa,  Ont 
Wilt  Twist  Drill  Co,,  of  Canada,  l.ta., 
Walkerville,    Ont 

Rebuilt  Machine  Toola, 
New  York  .Machy.   Co.,  New  Tork. 

Rheostats,  ^ 

Toronto    A    Hamilton      Electric     Os,, 
Hamilton,  Ont 

Itivet    Machines, 
Buffalo  Forge  Co.,  Buffalo.  N.T, 
National   Machinery   Co.,   Tiffin.   9. 

Rivets,  Tubular,  Blfnrcated. 
Parmenter  A  Bulloch  Co.,  Gananoqua. 

Riveters,   Pnenmatle.   Hydranlle, 
Hammer,    Compression, 

Jno,    F.    Allen   Co.,    New   Tork. 
Can.   Fairbanks-Morse  Co.,  MontraaL 
<:aeTeland     E*neumatic     Tool     €a     of 
Canada,    Toronto. 

Independent    Pneumatic    Tool    Ca    d 

Chicago.    111. Mesta    Machine   Co..    Pittsburg,    Pa. 
National  Mach,  A  Sup,  Co,.  Hamflton 
Niles-Bement-Pond    Co.,    New    Tort. 
Watson-Stillman   Oo,,    Aldene,   NJ. 

Riveting    .Machines.    Elastic 
Rotary  Blow. 

Giraid    .Machine    A    Tool    Co..    Phila- 
delphia.   Pa. 

Grant    Mfg.    A    Machine    Co.,    Bridge- 

port.   Conn. High-Speed    Hammer    Co.,    Rochester, 

N.T. P.  B.   Shuster  Co..  New  Haven,  Conn. 
Southwark    Foundry    A    Machine    Co., 
Philadelphia, 

Rolls,   Bending. 
John    Bertram    A    Sons    Co..    Dundas, 

Ont 
Brown,     Boggs    Co,,     Ltd.,     Hamilton, 
Canada. 

Niles-Bement-Pond    Co..     New    Tork. 
Toledo    Machine    A    Tool    Co.,    Toledo. 

Rolling    Mill    Machinery. 
Mesta    .Machine    Co,,    Pittsburg,    Pa. 
Wm,    Tod    Co,,    Youngstown     U. Roofing, 

Can.   H.   W,  Johns-Manrille   Ca,  Ltd.. Toronto. 

Rotary   Converters. 
A.    R.    Williams   Machy.    Co.,   Toronto. 
Toronto    and    Hamilton    Electric    Co., 
Hamilton. 

Rubber  Mill  Machinery, 
Bertrams,    Ltd..    Edinburgh.    Scotland. 
Can.   H.   W.  Johns-Manrille  Ca.,   Ltd., Toronto. 

R.L 

James  Cheoterman   A   Co.,   Ltd,,   Shel- fleld.    Eng. 

L.    S.   SUrrett   Co.,    Athol,   Mass. 
Safety   Set   Screws. 
Allen  .Mfg.  Co.,   Inc.,   Hartford,  Coon. 

Sand   Blasts. 
Curtis    Pneumatic   Machinery   Oo..    8t 

Louis,    Mo 
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Divide  $2.00  by  52,  and  whaf  s  the 
answer  ? 

A  COUPON 

FOR  YOUR 

CONVENIENCE 

I  Less  than  four  cents.  That's  all  CANADIAN 
MACHINERY  will  cost  you  each  week! 

H  Four  cents  is  what  it  costs,  but  what  it  is 
WORTH  is  another  matter  altogether.  To  say  it 
is  worth  four  cents  would  be  descending  to  the 
ridiculous.  Its  real  worth  depends  entirely  upon 
the  ability  of  the  reader  to  extract  value  from 
ideas. 

1  If  you  couldn't  get  two  dollars'  worth  of  good 
out  of  CANADIAN  MACHINERY  in  a  year,  we 

wouldn't  want  j^ou  as  a  subscriber.  If  you  can 
secure  full  value  plus,  then  you  can't  afford  not  to 
be  a  sul^seriber.     N(nv  can  you? 

H  If  you  are  a  regular  reader  you  will  be  in  a 
position  to  recommend  our  paper  to  some  friend 

who's  missing  something.  Draw  his  attention  to 
this  page,  and  we'll  appreciate  it  very  much. 
Having  done  a  friend  a  good  turn,  you  will, 
through  the  act  itself,  be  repaid.  Satisfaction 
arising  out  of  a  thoughtful  and  a  courteous  act  is 
in  itself  a  sufficient  reward. 

SIGN.  TEAR  OFF  AND  MAIL  TO-DAY 

  1915- 

Canadian  Machinery, 

143-153  University  Ave., 
Toronto. 

Gentlemen : — 

Please  enter  my  name  as  a  subscriber  to  your 
paper  for  one  year,  and  until  ordered  discontinued, 
for  which  I  agree  to  pay  $2.00  on  receipt  of  bill. 

Name   

Address   

Position   

Firm   
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Saw  Blades. 

Saw   Tables. 

Hob  Machine  Welding  &  Contractine 
Co.,   Philadelphia,   Pa. 

Saw   Sharpenlnc   Machine*. 
Nutter  &  Bamei  Co..   Hinsdale.   N.K, 

Saw  Mill  Machinery. 

k.   R-    Williams   Machy.    Co.,   Toronto. 
Can.   Pairbanka-liorae  Ca,  Mcmtieal. 
Gardner,   Eobt,   &  Son,   Montreal 
CuiliB    Pneumatic    Machinery    Co..    Bt. Louis,    Mo. 

2f"2^„'*'^  *  "»»•  Co-  Hamfltoo. 
PlciaisTille   Foundry,    PleaaUrillg,   Que. 

8«wg,  BIch-Speed,  Friction. 
Hunter    Saw    &    Machine    Co..    Pitts- burg, Pa. 
Meeta    Machine   Co,,    Pittsburg,    Pa. 
Nutter  &   Barnes  Co,,   Hinsdale,   N.H. 

Saws,  Inserted  Tootli. 

Tabor  Mfg.   Co..  Phlladdphia.   Pa. 

Saws,   Haclt. 

Oan.  PairbanksJionw  Ca.  MontiwJ. 

bSSjJ  *     *'*™I"'=»    Worka. Pord-Smlth    Maelilne    Co..    Hamilton Ganrin    Machine   Co.,    New    lork. 
L.    8.    Starrett   Co.,   Athol.    Mas*. 

Saws,  Clrcnlar  Metal. 

^*.,*'pSlSl'el^!l'!'^..*  <"»'~^ Hmter    Saw    &    Machine    Co.,    Pitts 

T»l»r'Mfg,   Co..   Philadelphia,  Pa. 
Saws,  Hot  and  Cold. 
H™ter    Saw    &    Machine    Co..    Pltta- 

Mesta'  Machine   Co..    Pittsburgh. Nntter  &  Bamei  Co..  Hinsdale.   N.H. 
Scleroscopes. 

^Y°o"k   ci^™""'    *    '"^-    ̂ °-    New 
Scrap    Iron. 

L.    S.    Tarsliis   &    Sons.    Montreal. 

Screw    Machine    Frodncts. 
Wallace.    Barnes    Co.,    Bristol,    Conn. 

Screw  .Machines,  Hand, Anioinatic. 

^R!h  *  ̂''"'^°  ̂ '^-  ̂ °-  PfOTidence, 
Oan.   Fairbanks-Morse  Co     MontrMl 

^l?hla,  pi"'  *  "^"o'  Co.,  Pbila. 

™'go.^'il?'  *  Oa,  of  Chicago.  Chi- 

tfntfh  ■'i'^',T  *  Co-   Hespeler. 

New™  Rn-t'rf  ■  *„®'\?.-  ̂ -  Hamilton. Rri..-   "'A'"      Marine      Co..      New 

^^,*,"'i'""^'^  Co.,  Dnnda,.  Ont, 
^  R  \Vim7r'\P°i:  Clerdand,  O. 
W.,^sor"eS'ne^'S^w'i?d,oT°Tt!''- 

Screw   Machines,  Multiple Spindle. 

"BTitai^'fj-nn  ''"'"■'^  ̂ o-  ''- Windsor  Sfachtne  Co.,   Windsor,   Vt. 
Screw  Plates. 

2';B.^SUne°'rc"o;,«H'^.5?r^ 
"kZ    SS?'rd°'^''    *    ■^^-™'    ̂ - 

Wl?^  l''p'"'"„S?-  O^wnfldd.  Mass. WlTey  &  Russell  Co.,  Oreenfleld,  Mass! 
Screw    Slotters, 

Garrln    Machine  Co..   New   York Pratt  &   Whitney  (<.,  Dundu.  Ont 
Set    Screws,   Safet-. 
Allen   Mfg.    Co.,   Hartford,    Conn, 

Second-Hand    Machinery. 
New  York  Machinerv  Co.,  New  York 
Gardner,  Roht.  &  Son.  Montreal  " 
ri^„°""?  .^.'^LCo-  Hamflton.  Ont. 
k!h  ;  .?'"l'-  ?  ̂ ™'  Montreal. National  Mach.  &  Sup.  Co..  HamUton. Niles-Bement-Pond  Co..  New  York, rieaslsnlle  Ponndry.  Plesslsrille,  Que. 
Th'  Smart -Turner  Machine  Co.,  Him- 

Union    Di»wn    Steel    Co.,    Hamilton, 

SbanlvB,   Straight  and  Taper. 
Jaeobe   Mfg.    Co..   Hartford.   Conn. 

Shapers. 
John   Bertram  &  Sons  Co..   Dundaa. 
Can.    Fairbanks-.Morse  Co..   .Montreal. 
Canada    .\lachy.    Corp..    Qalt.    Ont, 
Foss   &    Hill    Machy.    Co.,    -Montreal. 
Gardner.    Robt..   &   Son.    Montreal. 
Girard    Machine    &    Tool    Co.,    Phila- 

delphia,  Pa. 
Hendey    Machine   Ca,    Torrlngton.    CJt. 
Hfll,    Clarke  &   Co.,   of   Chicago,   Chi 

eago.    lU- 
Sbaftir.K. 

A.    R.    Williams  Machy.    Co..   Toronto. 
Can.    Fairbanks-Morae  Co..   Montreal 
Mesta    .Machine    Co.,    Pittsburg.    Pa. 
Niles-Bement-Pond    Oo.,     New    York. 
Pratt    &    Whitney    Ca,    Dundas,    Ont. 

Sharpening    Stones. 
Carborundum  Co.,  Niagara  Falls.  N.Y 
Norton    Co..    Worcester.    Maaa. 

Shavir.gTB.   Separators. 
Can.    Bulfalo   Forge   Co..    Montreal. 
Sheldcns.    Ltd..    Oalt.    Ont. 

Shearing    Machines.    Angle    Iron. Bar  and  Gate. 
John   Bertram  &  Sons  Co.,   Dundaa. 
Bertrams,    Ltd..    Edinburgh.    Scotland. 
Girard    Machine    &    Tool    Co..    Phila- delphia.  Pa. 
A.    B.    Jardlne    ft    Ck>..    Hespeler. 
Long  4   Alstatter.   Hamilton.   Ohla 
Mesta    Machine    Co.,    Pittsburg,    Pa. 
NUes-Bcment-Pond    Co.,    New    York. 
Scott    Bros..    Hallfai.    Eng. 
Toledo   Machine   &    Tool    Ca.   Toledo. 

Shears,   Power. 

John   Bertram  ft   Sons  Co..   Dundaa. 
Bliss.    B.    W..    Ca,    Brooklyn,    N.Y. 
Brown  Boggs  Ca.  Ltd.,  HanUlton, Canada. 
Buffalo   Forge  Co..   Buffalo.   N.Y. 
Gh»rd  Machine  ft  Tool  Co.,  Phila- delphia.   Pa. 
Mesta    .Machine    Co..    Pittsburg,    Pa. 
National    .Wachy.   Ca.   Tiffin.   Ohio 
National  Mach.  ft  Sup.  Co..  Hamilton. 
Nfles  Bement-Pond    Co..     New    Ycb*. 
Scott    Bros..    Hallfai.    Eng. 
Toledo  .Machtee  ft  Tool  Co..  Toledo. 

Shears,    iever.    Rydranllc. 
Mesta    Machine    Co..    Pittsburg.    Pa. WatsonStillman   Co..    Aldene.    N.J. 

Shears.  Pnenmatlc. 
John    F.    Allen    Co.    New   York. 
Toledo    Machine   ft   Tool    Ca.    Toledo, 

Shears,    Squaring. 
Brown,   Boggs.  ft  Co,,  Hamflton,  Can. 

Sheet    Metal    Working    Tools 
Baird   Machine  Co..    Bridgeport.  Conn 
Bliss.    E^W.,    Co..    Brooklyn.    N.Y. 
Brown,    BcBRs   ft  Ca,   Hamilton,   Can. 
StPel     Bending     Brake     Works,     Ltd., *-natham.    Ont 

Sheet   Met.il    Stampings. 
Duncan    Electrical   Co..    Montreal. 

Shell    Banding    Machines. 
Hydraallc. 

Wm.    Cramp   ft    Sons    .Ship   ft   Engine 
BIdg.    Co..    Philadelphia      Pa 

Can.    Locomotive   Ca.    Klngrton,    Ont. 
GoWie    ft    .McCiiIlorh    To..    Gait!    Ont 
I.ymbumer.    Ltd..    Montreal. 
Motch    &     Merryweather     Machy.     Ca. Cleveland,    O. 
Watson-Stlllman    Co.,    Aldene.    N  J 
Uest   Tire  Setter  Co..   Rochester.   N.Y 

Shell    lathes. 
Garlock-.Machinerr.    Toronto 

Jenekes  Machine  Ca,  Sherb'rooke.  Que KellogB  ft  Ca,   Toronta 

Shell    Maniifartnring   Tools. 

'*Chi?a""n]    ''""'"'''''^    Corjioration. 
S"?*  J,'?"^''-   '"=■■    Phflatlelphla.  Pa. liarlock-Machmery.    Toronto. 

T    k"'^   Machinery    Exchange,    New Hill.    Clarke   ft    Co.    of   Chicago. 
Shell    Painting   Machine. 

Can.     Buffalo    Forge    Co.,     Montreal. 
Can.    Locomotive    Co..    Kingston.    Ont- 

ShpII     Screws,    npadless. 
Blake   ft   Johnson,    Waterbiiry.    Conn. 

Shell    Riveters. 

Grant    Mfe.    ft    .Machine    Co.,    Bridge- 
port,   Conn. 

Shelving.    Steel    Partitions. 
Canadian     Steel     Products     Company Montreal. 

Shrapnel    Shell    Marker. 
Bmwn-BoKBs    Co..    Hamilton.    Ont. 
Holden-Monran    Co.,    Toronto. 
NoHe    ft    Westbrook    Mfg,    Oo„    Hart- ford,   Conn. 

Shrapnel  Sand  Blasts. 
W.    W.    Sly   Mfg.    Co..   Cleveland.    O. 

Side  Tools. 

Armstrong   Bros.   Tool    Co..   Chicago. 
Sirens.  Electric. 
Llntz-Porter    Co..    Toronto. 

Silver  Solder. 

Geo.  H,   Lees  &  Co.,  Ltd..  Hamilton. 
Ont. 

.Slotters. 

Garvin   Machine  Co.,   New  York, 
Niles-Eement-Pond    Oo„    New    York. 

.Smokestacks. 
Pleasisvllle   Foundry,    Plesslsrille,    Que. 

Sockets. 

Brown  ft  Sharps  Mfg.  Co.,  Providence. R.l. 
Cleveland  Twist  Drill   Co.,  Oevelud. 
Keystone    Mfg.    Co..    Buffalo,    N.Y. 
Modem   Tool  Co..    Erie,   Pa. 
Moiae    Twist    Drill    ft    Machtae    Co.. 
New  Bedford. 

Wilt   Twist   Drill  Oo.   of  Canada,   Ltd., 
Walkerville,    Ont. 

Whitman     &     Barnes    Mfg.     Co.,     St. 
Catharines,    Ont. 

J.    H.    Williams   Co.,   Brooklyn,   N.Y. 
Soldering    Irons, 
Brown.    Boggs  ft  Co.,  Hamilton,   Can, 

Solders. 

Tallman  Brasa  ft  Metal  Ca,  Hamilton. 
Specialties,   Electric. 
Llntz-Porter   Co.,    Toronto. 

Special   Machinery. 
Armstrong    Bros.,    Toronto, 
W.    H.    Banfleld    ft   Sons.    Toronto. 
John    Bertram   ft    Sons   Co..    Dundaa. 
Baird   Machine  Ca.   Bridgeport,   Oooa 
Blias.    E.    W.    Co..    Brooklyn.    N.Y. 
Brown.    Boggs  ft   Co..    Hamilton.   Oan. 
Can.   Fairbanks-Moree  Co.,  MontreaL 
Canada    Machy.    Agency,    Montreal. 
Cunnineham    ft    Sons.    St.    Catharines. Ont. 

Charies  F.  Elmes  Eng.  Worka.  Chicafo 
Ford-Smith    .Vlachme   Co..    Hamilton. 
Garvin    Machine   Co.,    New    York. 
Qodey     ft     Bdlond,     Inc.,    Courtland. 
N.T. 

Grant  -Mfg.   ft  Machy.  Co..   Bridgeport, 
Conn. 

John    H.    Hall  ft   Sons,    Brantford. 
Jardine.    A.    B..    A    Co.,    Hespeler. 
National   Electric  Welder  Co.,   Warren. 

Ohio. 
National  Forge  ft  Tool  Co.,   Erie.   Pa- 
National  Mach,  ft  Sup,  Ca,  Hamilton. 
riessisville    Foundry,    Pleasiariile,   Que. 
Smart-Turner  Machine  Co..   Hamilton, Ont. 

William    R.    Perrin,    Ltd.,    Toronto. 
Wm.    Tod   Company.    Yonngstown,   O 

Spike   .Marhines. 
The  Smart-Turner  Machine  Co..  Ham 

ilton. 

Garvin    Machine   Co.,   New  York. 
Springs,    Machinery. 
Cleveland   Wire  Spring  Co..  Cleveland. 
Jas-    Steele.    Ltd..    Guelnh.    Ont. 
Wallace,    Barnes    Co..    Bristol,    Conn. 

Spring  Making  Machinery 
(Aatomatic). 

Baird   Machine  Co.,   Bridgeport,  Conn. 
Sprockets.    Chain. 

.Morse    Chain    Co..    Ithaca,    N.Y. 
Philadelphia     Gear     Works,     Philadel- 

phia.   Pa. Stairs.   Iron. 
Canada     Wire     ft     Iron     Goods     Co., 

Hamilton,    Ont. 
Dennis   Wire  ft   Iron  Works  Ca,   Ltd.. 
London.   Canada. 

Stamping. 

Duncan    Electrical    Ca,    Montreal. 
Stamping   Machinery. 

Brown.    Boggs  ft   Co.,  Hamilton,   Can. 
Stationary    Ladders. 
New    BtiUin    Machine    Ca,    New    Bri- tain.  Corm. 

Steam   Specialties. 
Sheldons,    Ltd.,    Gait.    Ont 

Steam    Separators    and    Traps, 
Can.    Palrbanka-MoTse    Co..    Montreal. 
Can.   Sirocco  Co..   Ltd..   Windsor.  OnL 
Sheldons.    Ltd..    Gait,    Ont 
The  Smart-Tumer  Ma<*Ine  Co.,  Haa- ilton. 

Steel    Alloy. 

Vanadium     Alloys     Steel     Co.,     Pitts- 
burgh,  Pa. 

Vulcan   Crucible   Steel  Co..   Aliquippa. 

Pa. 
Steel  Chains  for  Pnlp  Mill 

and  Saw  Mill. 
Pleaslsville   Foundry,    Pleiaisville,    3ue. 

Steel    Bench   Legs. 

New    Britato    Machine   Co..    New    Bri- 
talQ.    Corm. 

Steel    Bending   Brakes. 
Steel     Bending     Brake     Worki.     Ltd.. 
Chatham,  Ont 

Steel,   Cold    Rolled, 
Can.   Drawn  Steel  Co.,  Hamilton,  Ont 
A,    C.    Leslie    &    Co..    Ltd.,    .Montreal. 
Union    Drawn    Steel    Co.,    Hamilton, 

Ont. Wallace,    Barnes    Co,,    Bristol.    Oonn, 
Steel    Pressure    Blowers, 
Can.   Buffalo   Forge  Co.,   Montreal, 
C«n.    Fairbanks-Morse   Ca.   Montraat 
Sheldons.    Ltd..    Gait.    Ont 

!>tecl,  all  kinds, 

Lackawanna    Steel    Co.,     Lackawanna, N.Y. 

Steel,    High    Speed. 
Armsti-ong      Whitworth      of      Canada, 

Ltd.,    .Montreal. 
Can.    Fairbanks-Morse   Ca.    MoBtreal. 
H.    A.    Drury  Co..   Ltd..   Montreal. 
Thos.   Firth  ft  Sons.  Montreal. 
Hawkridge    Bros.    Co..    Boston.    Mass. 

National  Mach.  ft  Sup.  Co..  w«>w»t«ft Vanadium     Alloys     Steel    Ca.     Pitt»- 
buiTf.    Pa. 

Vulcan   Crucible   Steel  Co..   Aliquippa. 
Pa. 

Steel   Die  Engraving. 

Noble    ft    Westbrook    Mfg.    Ca.    Hut- ford.   Conn. 

Steel  Machinery. 
Hawkridge    Bros.    Co..    Boston.    Man. 

Steel  Vanadinm. 

Vanadium     Alloys     Steel     Co.,     Pitts- 
burgh, Pa. 

Vulcan   Crucible  Steel  Co.,   Aliquippa. 

Stock    Backs    for    Bars.    Piping, 

New    Britain    Machine    Co.,    New    Bri- 
tain.  Conn, 

Stocks    for  Dies. 

Wells    Bros.    Co.,    OreeaflcM,    Man. 
Stocks,    Pipe. 

Butterfleld  ft   Co.    Rock   Island.  Qua. 
Greenfield    Tap    ft     Dl«    OonarsUaa. 

Qreenileld.   Mass.  ^^ 

Stools,    steel.    Shop. 

Dennis  Wire  ft  Iron   Works  Oo..  Ltd. 
London.  Canada. 

Storage    Systems. 

S-    P-    Bowser    ft    Co.,    Fort    Wayne, 

Stoves.   Electric. 
Lintz-Porter   Co..    Toronta 

Straight   Edges. 

Steel     Bending     Brake     Works,     Ltd.. Chatham.    Ont 

Straightening    Machinery. 
Baird  Machine  Co..  Bridgeport.  Conn. 
Bertrams.  Ltd.,  Edinburgh,  Soottaad 
National  Mach,   ft  Sup.  Ca.  Hamflton. 

Structural  Steel. 

Hamilton    Bridge    Works    Co..    Hamil ton.    Ont 
Lackawanna    Steel    Ca,    Lackawanna, 

Owen    Sound    Iron    Works   Co.,    Owan Sound.    Ont 

Stud  Driver. 

Keystone   Mfg,    Co.,    Buffalo,    N.Y. 
Switchboards    and    Telephones. 
Lintz-Porter    Co.,    Toronto. 

Toronto     ft     Hamflton     Bleetrie     Oo. Hamilton. 
Switches.    Railway. 
National   Mach.  ft   Sup.  Co.,  HamUton. 

Tanks,    Oil.    Etc, 
S.   F,   Bowser  ft  Co.,  Fort  Wayne, Ind. 

Tanks,    Steel. 

John    Inglis   Co..    Toronto. 
PlessisviUe   Foundry.    FlessisvUle.   Qus. 
Toronto    Iron    Works.    Ltd.,    Toronto. 

Tanks,   Pressure, 
Toronto    Iron    Worka,    Ltd.,    Toronto. 

Tank   Wagons. 

Toronto    Iron    Works.    Ltd..    Toronto. 
Tapes,  Measarlng. 
James   Chesterman  ft  Co..   Ltd.,   Shef- field,   Eng. 

Tapes,    Friction, 

Can.    H.   W.  Johna-Maaville  Co..   Ltd., 
Toronto, 

Tapping  Machines   (Pnenniatie). 
Cleveland     Pneumaric     Tool     Ca     r* Canada.    Toronto. 
Independent      Pneumatic      Tool      Co.. 

Chicago.    Ul. 

Tapping    Machines    and Attachments. 

Baker    Brothers.    Toledo.    O. 
John    Bertram  &   Sons  Co..   Dimdas. 
Garvin    Machine   Co..    New    York. 
The   Geometric  Tool  Co..    New   Haven. 
Girard    Machine    ft    Tool    Co.,    Phila- delphia^ Pa- 

Greenfleld     Tap     ft     Die     CoiT»r»tJoa, 
Greenfield.   Mass. 

J.    H.    HaU  ft  Sons,   Brmntford,   Ont 
A.   B.   Jardlne  ft   Co.,   Hespeler. 
Landis    Machine   Oo..    Waynesboro,  ira. 
Manufacturers     Equipment    Co.,     Chi- 

cago,   111, 
Modem    Tool    Co.,    Erie,    Pa. 
Murchey    Machine    ft    Tool    Co.,     De- 

troit 
NUe9-Bem»nt-Pond  Co.,   New  York. 
Rickart    Shaper   Co.,    Erie,    Pa. 
L.    S.    Starrett   Oa,    Athol,   Msas. 
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THE  SIGN  OF  DEPENDABLE 

RE-MANUFACTURED  MACHINERY 
FOR  QUICK  SHIPMENT 

LARGEST  STOCK  IN  THE  WORLD  OF  RE-MANUFACTURED  AND  TESTED 
ENGINE  LATHES  RIFLE  BARREL  MACHINES 
TURRET  LATHES  UPRIGHT  DRILLS 
SCREW  MACHINES  RADIAL  DRILLS 
MILLING  MACHINES  BORING  MACHINES 
PLANERS  SHARERS 

ABOUT  750  MACHINES  IN  STOCK 

HILL,  CLARKE  &  CO.,  OF  CHICAGO 
125  N.  CANAL  STREET,  CHICAGO,  ILL 

^M//M/^/,yM//y/,j/yMy,'//y/,M//,'////w/m///m/wu///um, f,//^////^u////////,^,^^,/,/,//^^//,,,,,/,///j//yM//////////////////////,y////////////////////////////^77r/7'/}^ 

THE  CARBtC 

FLARE  LIGHT 

2,000  C.P. 

BRIGHT 

AS 

SUNLIGHT 

Indispensable  for  Construction  Work, 
Railroad    Auxiliaries,    Foundries, 

Mines,   etc. 

Absolutely  Non  -  Explosive.  Easy  to 
Operate.  Nothing  to  Get  Out  of  Oraer. 
Can   be   Re-charged   in    a   Minute. 

MaJe  in  two  sizes  : 

No.  1,   Burns  0  hours. 
No.  2,   Burns  12  hours. 

Takes  No.  20  Carbic  Cake. 

Absolutely  the  most  economical 
lamp   on    the   market   to-day. 

W.  L.  FOSTER 
8  LOMBARD  ST.,  TORONTO,  CAN. 

Cushman    Chucks 

When  you  bii.>  a  "  La.-,.. man"  Chuck  you  are 
absolutely  sure  of  getting  one  having  strength, 
accuracy  and  durability.  Being  specialists  in  these 
goods  we  are  able  to  furnish  Chucks  of  quality  at  a 
very  moderate  price. 

Our  line  of  styles  and  sizes  is  very  complete — 

Lathe  Chucks,   Drill  Chucks,  Centering 
Chucks,  Portable  Face  Plate  Jaws 

Our  regular  chucks  are  known  as  the  heavy  pat- 

tern, but  we  now  have  a  new  line  called  "Blue  Line" 
Chucks,  made  entirely  of  steel. 

Let  us  send  you  our  catalog. 

The  Cushman  Chuck  Co. 
Hartford,  Conn.,  U.S.A. 

//  what  you  want  is  not  advertised  in  thm  issue  consult  the  Buyers'  Directory  at  the  back. 
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Tap*,    Adjustable. 
Qoometric  Tool   Co.,    New  Hareii. 
ManutMturere     Equipment    Co..     UOi- 

U?rch'ej    Machine    &    Tool    Co..     De- troit. 

Taps,    Die*    and    Wrenches. 

ButUrfleld  t  Co..  Rock  Ul.gd.Qufc 

|l-'^'DV°-i^S^.    CO.. 

Pratt  &   Whitney  O^j   Dundaj^  Oat 
L.   S.   Starrelt  Co.,   Athol,   Male. 

Wells  Biotheis  Co.,   OnmttM-   
MaJa. 

wm  Tvftet  Drill  Co.  of  Canada,  
Ltd.. 

Walktrrtlle,  Ont 

Technical  BooIiB. 

The    MaoLean    Publinbins    Co.,    
Ltd.. 

Toronto. 

Telephone  Systems. 

Linti-Porter    Co.,    Toronto. 

Testing  Instruments. 
Metallurgical. 

Shore    Instrument    &     Mfg.    Co.,   
 New 

Xork   City. 

Testing  Laboratories. 

Can.      l,isiu-,tion     &     Testing     Lab
ora 

torics     Ltd.,    .Montreal. 

Toronto  Testing   Laboretorj,   Toronto. 

Thread   Cutting   Machines. 

Can.    FalrbantM-ilorse    Co.,    "»?'•"»'•
 

airVin    Machine   Co.,    New   Tork. 

gSS?trii  tS?  Co..  New  Haven,  
Conn. 

Qiraixl    Machine    &    Tool    Co.,    PhUa 

G^nfldd  ''t'sp     &     Dl.    Corporation, 

L°r  Ma'chi^."^.  Wayn»bo™    Pa. 
Pratt  &   Whitney  Co.,   Dvmdas    

Ont. 

National  Machy.  Co..  TiSin,  Ohio
. 

Time  Clocks. 

International     Time     Reoordins      Co Toronto.  „ 
Lintzl'ortcr   Co.,    Toronto. 

Tinsmiths'  Tools. 

Brown,    Boggs    &   Co.,    Hamilton.  Can. 

Steel     Bendi;.«     Brake     Works,     Ltd., Chatham.    Ont, 

Tire  Setting  Machines, 
Hydraulic. 

WiUiam    R.    Perrin,    Ltd.,    Toronto. 
West  Tire  Setter  Co..  Rocherter.  N.Y. 

Tire,    ̂ Vheels. 
Wella    Bros.    Co..    Greenfield,    Mass. 

Toolmakers'  Files. 
American  Swiss  File  &  Tool  Co.,  New 
York. 

Tool  Boxes,  Steel. 
Can.    Steel   ProducU  Co.,    Montreal. 

Tool   Holders. 

Armstrong    Bros.    Tool    Co..    Chicago. 
Clereland   Twist   DrUl    Co..    Cleveland. 
Modem  Tool  Oo..  BMe,  Pv 
Pratt   &    Whitney   Co..    Dundas,    Ont 
J.   H.   WUllams  Co.,   Brooklyn,   N.Y. 

Tool   Boom  Partitions. 
Can.    Wire   t    Iron   Goods   Co..    Ham 

Uton. 

Tool   Posts.   I>athe. 
Armstrong    Bros.    Tool    Co..    Chicago. 

Tool    Steel. 
•rmstrong.   Whitvrorth.   Ltd.,  of  Cana- da,   Montreal.  ... 
Can.    Fairbanks-Morae    Co.,    Mootreal. 
Thoe     Kirih    &    Sons,    Montreal. 
Hawkridee    Bros.    Co.,    Boston.    Maas. 
A.    C.    t,eslie    &    Co..    Ltd..    Montreal. 
National  Mach.  &  Sup.  Co.,  HamUton. 
Vulcan  Crucible  Steel   Co.,   Aliauippa, 

Pa. 

Tools,  Blacksmiths',  Etc. 
A.   B.   Williams  Machj.   Co..  Toronto. 

Tools,  Electrical. 
A.    R.   WlUiama   Machy.    Co.,  Toronto. 
Can.  H.   W.  Johna-ManTtlle  Co..  Ltd  , 
Toronto.  _,      , 

United    SUtea   Blec.   Tool   Co.,   Cincin- nati.   O, 

Tools,  Lathe,  Planer  and   Blotter. 
Armstrong    Brsa    Tool    Co.,    Chicago. 

Torches,   Steel. 
StcTena,    F.    B.,    Detroit,    Mich. 
Armstrong,      Whltworth     of     Canaila. 

Ltd.,    Montreal. 
Track  Bits. 

■Wilt  Twtat  Drill  Co.  of  Canada.  Ltd.. 
Walkerrille.  Ont 

Track  Systems. 

Northern    Crane    Works,    Walkenllla. 
Whiting      Foundry      Equipment      Co., 
Hantey,    111. 

Track    Tools. 

Can.  H.   W.  Johna-Manrille  Co.,   Ltd., 
Toronto. 

Can.    Fairbanks-Morse   Co.,    Montraal. 

Transformers   and    Converters. 
A.   B.    WiUiams   Machy.   Co.,   Torontii. 
Can.    Falrbanks-Morae    Co.,    Montreal. 
Toronto     &     Hamilton     Electric     Co.. 
HamUton,    Ont. 

Transmission    Machinery. 

American     Pulley     Co.,     Philadelphia. 

Pa. A.    R.    Williams   Machy.    Co.,   Toronto. 
Can.    Fairbanks-Morea    Co.,    Montreal. 
Can.  Drawn  Steel  Co..  Hamilton,  Ont 
Hamilton  Gear  &  Mach.  Co.,  Toronto. 
Jones    &   Glassco.    Montreal. 
Main    Belting  Co.,    Montreal. 
.Morse    Chain    Co.,    Ithaca,    N.T. 
PlessisvUle   Foundry,    Plesaisrille,   Que 
F.    Reddawav   &   Co.,    Montreal. 
The  Smart-Turner  Machine  Co.,  Hani ilton. 

Transmission  Towers. 
Can.    Bridge    Co.,    Walkerrille,    Ont 
Canatilan     IngeraoU-Rand     Co.,     Ltd., Montreal. 
Curtis    Pneumatic    Machinery    Co.,    St. 

Louis,    Mo, 
Northern    Crane    Works.    Walkerrille. 
Tallman  Brass  &  Metal  Co.,  Hamilton. 

Traveling  Cranes. 
.Northern    Crane    Works.    Walkerrille. 
Smart -Turner  Machine  Co.,   Hamilton, 
Ont 

Whiting      Foundrj-      Equipment      Co., 
Harrey,    111. 

Trolley    Hoists,   Electric. 
Northern    Crane    Works,    WalkerrOIe. 
Whiting      Foundry      Equipment      Co.. 

Harrey.    111. 

Trncks.  liumber  and  Kiln. 
Sheldons,    Ltd.,   Gait.   Ont 
Northern    Crane   Works,    Walkerrille. 

Trncks,    Factory,    Freight,   Etc. 
Chambers,   Ltd.,   Toronto. 
Chapman    Double    Ball    Bearing    Co.. 

Toronto. 
Whiting      Foimdry      Equipment      Co., 

Harrey,    111. 

Tube   Expanders    (Rollers). 
A.    B.    Jardine   &  Co.,    Hespeler. 
Wataon-Stillman    Co..     Aldene,     N.J. 

Tumbling  Barrels. 
Balrd   Machine  Co..   Bridgeport.  Conn. 
Northern    Crane   Works.    Walkerrille. 
Whiting      Foundry      Equipment      Co., 
Harrey,   111. 

Turbines,    Steam. 
Southwark  Foundry  &  Machine  Co.. 

Philadelphia.    Pa. 

Turnbuckles. 
Canadian     Billings    &    Spencer,     Ltd., 
Welland. 

Can.   H.   W.  Johns-Manrllle  Co..   Ltd.. 
Toronto. 

Turret  Machines. 

Brown  &  Sharpe  Mfg.  Co..  Providence. R.l. 

Fay   &   Scott.    Dexter.    Me. 
Girard  Machine  &  Tool  Co.,  Phila- 

delphia,   Pa. 
Hill,  Clarke  &  Ca  of  Chicago,  Chi- 

cairo.    111. 
.Motch  &  Merryweather  MaiAy.  Co., Cleveland.    O. 
New  Britain  Machine  Co.,  .Vew 

Britain,    Conn. 
Pratt    &   Whitney.    Hartford,    Coim. 
Turner  Machine  Co.,  Ltd.,  Danbury. 
Conn. 

Warner   &    Swasey,    Cleveland,   O. 

Turbines,   Steam,   Water. 
Plesslsville    Foundry.    PlessisriUe.    St* 

Upsetting  and   Bending 
i\Iachiner.v. 

A.    R.    Williams   Machy.   Oo..  Toronto. 
.Tohn    Bertram   &   Sons   Co.,   Dundaa 
Brovm.     Boggs    Co.,    Ltd.,     Hamilton, 
Canada. 

A.    B.    Jardine   &   Co.,    Heapeier. 
National    Machy.    Co..   Tiffin,    O. 
Nlles-Bement-Pond   Co..   New  York. 
Wataon-Stillman    Co.,    Aldene,    N.J. 

Varunm    Pumps. 
Buffalo    Fonre    Co..    Buffalo.    N.T. 
Mesta    Machine    Co..    Pittsburgh. 
Smart-Turner  Machine  Co.,   Hamilton, Ont. 

Valve  tirinders   (Pneumatic). 
Cleveland     Pneumatic     Tool     Co.      of 
Canada,    Toronto. 

Valves,  Hydranllc. 

Can.    Boomer    *    Bosobert    Press    Co., Montreal. 
Charles    F.    ElBes    Bag.    Worka,    Chi 

cago,  ni. Meata    Machine    Co.,    Pittaburg,    Pa, 
Wataon-Stillman    Co..    Aldeae.    N.J. 
R.   D.   Wood  &  Co..  PhUadelphia.  Pa. 

Valvo   Leathers. 

Graton  &  Knight  Mfg.  Co,   Montreal, 

Valves,  Back  Pressure,   Steam. 
Mesta    Machine    Co..    Pittaburg,    Pa. 
Sheldons,    Limited,    Gait 

Vanadium    Steel. 

H.   A.    Drury   Cki..   Ltd..    Montreal. 
Hawkridge    Bros.    Co.,    Boston.    Mass. 

Ventilating  Apparatus. 

Can.   Sirocco  Co.,  Ltd.,  Windsor,  Ont 
Sheldons,    Limited,    Gait, 
A.    R.    Williams   Machy.  Co,  Toronto. 

Vises,   Bench. 

Emmert   Mfg.   Co.,   Waynesboro,    Pa. 
Hollands    Mfg.    Co..    Brie.    Pa. 
National    Mach.  *   Sup.  Co.,  HamUton. 
New      Britain      Machine      Co.,      New 

Britain,    Conn. 
Vises,   Pipe- 

Armstrong  Mfg,   Company,   Bridgeport, 

Bignnll    &    Keeler    Mach.    Works,    Ed- wardsviUe.    111. 

Butterfleld  &  Co.,  Rock  Island,  Que. 
Emmert    Mfg.    Co..    Waynesboro.    Pa. 
National    Mach.  4   Sup.  Co.,  HamlltoB. 
J.   H.   Williams  Co..   Brooklyn,   N.Y. 

Vises.   Planer   and    Shaper. 

GIraid    Machine    &    Tool    Co.,    Phila- 
delphia.   Pa. 

Natioral    Mach.  *   Sup.  Co..  Hamilton. 
Skinner  Chuck   Co..   New   Britain,   C. 

Vises,   Milling   Machine. 
National   Mach.  *   Sup.  Co.,  Hamilton. 

Vises,  Woodworking. 
Emmert  Mfg.   Co.,  Waynesboro,   Pa. 

Washers. 

Graton  &  Knight  Mfg.  Co..  Worces- 
ter.    Mass. 

London  Bolt  ft  Hinge  Worka.  Lon- don.   Ont 

Wallace,     Barnes    Co..    Bristol.     Conn. 

Washer   Machines. 
National   Machy.   Co.,  Tiffin,   Ohio. 

Waterproof    Coating,    Cement, 
Fabric. 

Can.  H.  W.  Johns-Manville  Co..  Ltd.. 
Toronto. 

Watchman's  Clocks. 
Lintz-Porter    Co..     Toronto. 
A.    R.   Williams   Machy.    Co..  Toronto. 

Water   Towers. 
Toronto    Iron    WorlH,    Ltd.,    Toronto, 

Welding    and    Cutting    Clamps. 

Can.    Blaiigas    Co..    Ltd..    Montreal. 
Detroit  Electric  Welder  Co.,  Detroit. Mich. 

L'Air    LlquWe    Society,    Toronto. 
Lever    Bros..    Toronto. 
National  Electric  Welder  Co.,  Cin- cinnati,   O. 

Welding  and   Cutting   Work. 
Can.    Blaugas   Co.,    Ltd.,    Montreal. 
Detroit  Electric  Welder  Co..  Detroit, 

.Mich. 
L'Air    Liquide    Society.    Toronto, 
Lever    Bros..    Toronto. 
Metals    Welding    Co..    Cleveland,    O 
National  Electric  Welder  Co..  Cin- cinnati.   O. 

Welding,    Autogenons. 
Can.    Blaugas   Co..    Ltd.,    Montreal. 
Detroit  Electric  Welder  Co..  Detroit. 

Mich. 
L'Air    Liquide    Society.    Tormto. 
Lever    Bros..    Toronto. 
National  Electric  Welder  Co.,  Cin- cinnati.   O. 

Welding,   Acetylene  and   Oxygen. 

Can.    Blaugas   Oo..    Ltd.,    Montreal. 
Detroit  Electric  Welder  Co..  Detroit, 
Mich. 

L'Air    Liquide    Society.    Toronto. 
Lever    Bros..    Toronto. 
Metals    Welding    Co..    Cleveland.    O. 
National  Electric  Welder  Co.,  Cin- 

cinnati.   O. 

Welding    Machines,    Electric,    etc 

Can.    Blaugaa   Co.,    Ltd.,    McDtrcal. 
Detroit  Electric  Welder  Co..  Detroit, 
Mich. 

Lever    Bros..    Toronto. 
National  Electric  Welder  Co..  Cin- cinnati.   O. 
Tabor   Mfg.    Oo..    Philadelphia,    Pa. 

Wheels,    Emery,    Carbartindan. 
Can.    Hart    Whecla,    Ltd.,    Haaallton, 

Wheels,  Belt,  Fly,  Gear 
and    Rope. 

Mesta  Machine   Co.,   Pittaburg,   Pa. 

JVlndow   Wire  Guards. 

Canada     Wire     A     Iroa     Goods     (3o., 

Hamilton. Dennis  Wire  ft  Iron  Works  Co.,  Ltd.. 

London. 

Wire  Forms. 

Wallace.    Baraes    Co..    Bristol,    (>ctm. 

Wire   Forming   and    Stamping 
Machinery. 

Brown.     Boggs    Co.,    Ltd.,    Hamilton 
Canada.  _ 

P.  B.   Shuster  Co.,  New  Haven,  Oooai. 
Balrd  .Machine  Co.,   Bridgeport,  Conn. 

Wire  Guards  and   Railings. 

Wire   NaUs. 
Parmenter  ft  Bulloch  Co.,  Gananaque- 

Wire    Nail    Machinery. 

Wire,    Spring. 

Wallace,    Bamea    Co..    Bristol.    Conn. 

Wire    Straighteners    and    Cutters. 
Balrd  Machine  Co.,  Bridgeport  Conn. 
Brown,     Boggs    Co.,     Ltd..    Hamilton, 
Canada. 

F.  B.  Shuster  Co.,  New  Haven.  Ooim. 

Wood  Boring  Machines. 
Cleveland     Pneumatic     Tool     Oo.      ol 
Canada.    Toronto. 

Garlock-.Machinery.    Toronto. 
Girard    Machine    ft    Tool    Co.,    PbOix 

delphU,   Pa- 

Woodworklng   Machinery. 

Buffalo   Forge  Co.,   Buffalo,   N.Y. 
Can.    Fairbanks-Morae   Co..    Montreal. 

Garltock-Machinerj-,    Toronto. 
Glraid  Machine  ft  Tool  Co.,  PMU- 
delphia.   Pa. 

New  Britain  Machine  Co.,  New  Bri- 
tain,  Conn. 

PlessisriUe    Foundry,    Plesstavllle,    (Jue. 
A.   R.    Williams  Machy.    C!o.,   Toronto. 

Wool. 

L.    S.    Tai^hi-i   &    Sons,    Montreal. 

Wrenches,    Compression. 

Wrenches. 

Armstrong    Bros.    Tool    Co..    <.'nicago. 
III. 

Butteifleld  ft   Co.,    Boek   Islaad,   Que. 
Canadian     Billinga    ft    Spencer,    Titd., 
Welland. 

Keystone   Mfg.    Ck).,   Buffalo,   N.Y. 
Lutz-Webster    Engineering    Co.,     Inc., 
Philadelphia,    Pa. 

Wells    Bros.    Co..    Greenfield.    Mass. 
J.    H.   Williams  Co.,    Brooklyn.   N.Y. 

Wrenihes,    Automobile    Narrow Jaiv  and  Monkey. 

Bemis  ft  Call   Hanlware  ft   Tool   Oo  . 
Spriiigfleld.    Mass. 

Trimont   Mfg.    Co.,    Boibury,   Masa. 

Wrenches,  Pipe,  Moakey. 

Bemis  ft  Call  Hardware  ft   Too!   Co  . 
Springfield.    Maas. 

Trimont   Mfg.    Co.,    Roxbury,    Maaa. 

Wrenches,  Ratchet  and  Basin. 

Bemis  ft  Gall   Raidwara  ft  Tool  Co., 
Springfield,    Maas. Keystone   Mfg.   Co.,   Buffalo,   N.T. 

Trimont   Mfg.    Oo..    Roxbury,    Mass. 
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AUTOMATIC 

WOOD    SCREW    MACHINES 
Cable    Address  : 

Cook,  Hartford,  U.S.A. Asa  S.  Cook  Co. 
Hartford, 

Conn. 

WE  MANUFACTURE  RIVETS  of  every 

description,  V^    inch.    dia.    and    smaller. 

PARMENTER  &  BULLOCH  CO.,  LTD. 
GANANOQUE,  ONT. 

NORTHERN   CRANE 
WORKS,    Limited 
WALKERVILLE,  ONT. 

BUY  IN  CANADA  I 

N0Rm 
ICRANES 

ELECTRIC   AND  HAND 
ALL  SIZES.  CAPACITIES  AND  TYPEI 

ALSO  ELECTRIC  AND  AIR  HOISTS 

Dundry  Equipment — Cupola*.  Ladles*  Et< 

D   POWER  ▼ ND  TYPES  **  ̂     ̂  

A   ValuabL  New  Book   on   an   Important  Trade 

PATTERN-MAKING 
By  G.  H.  WILLARD 

Two  Significant 

Opinions  : 
"I  think  the  book  Is 

the  best  I  ever  saw  for 

the  p  r  i  c  e."  Edwin 
Sluyter,  Con  struction 
E  n  g  i  neer,  Burroughs 
Adding  Machine  Co., 
Detroit. 

"I  consider  this  Is  a 
valuable  book  and 
should  be  in  the  hands 
of  all  men  engaged  In 

this  line  of  business." 
E.  W.  Clarke.  Wilming- 

ton Malleable  Iron  Co., 
Wilmington.    Delaware. 

Illustratii 

%^- 

A  book  for  the  man  who  does  the  work. 
Written  by  a  practical  patternmaker  of 
many  years"  experience.  Gets  right down  to  business  in  the  first  chapter 
and    keeps    it    up    throughout    the    book. 

Chapter    HeadiogH 

1.  Pattern-Making  as  a  Trade.  II.  The 
Tools.  III.  Woods.  IV.  Joints.  V. 
Turning.  VI.  Turning  (Continued).  VII. 
Turning  (Continued).  VIII.  Tumuag 
(Concluded).  IX.  The  Cinnilar  Saw. 
X.  The  Circular  Saw  (Continued).  XI. 
Machine  Tools.  XII.  Machine  Tools 
(Continued).  XIII.  Simple  Patterns. 
XIV.  Simple  Patterns  (Continued).  XV. 
Simple  Patterns  (Concluded).  XVI. 
Crooked  Patterns.  XVII.  Large  Pattern 
Work.  XVIII.  Earw  Pattern  Work 
(Continued).  XIX.  Crosshead  Guide 
Patterns.  XX.  Sweep  Work.  XXI. 
Pipe  Work.  XXII.  Stove  Pattern 
Work.  XX in.  Molding-Machine  Work. 
XXIV.      iMolding-Pattem    Wort. 

Part   II. — Core-Making   and 

Chapter  L  Core-Making.  Simple  and 
Complex.  II.  Principles  in  -Molding. 
III.  Loam  Patterns  and  Loam  Molds. 
Everyone  following  this  trade,  or  intend- 

ing to  leam  it.  should  have  a  copy  of 
this  valuable  book. 

Price   $1.10    Postpaid. 

Technical     Book     Department 

The    MacLean    Publishing 

Company,   Limited 

143-153  University  Ave..  Toronto 

FROM 
PORT  COLBORNE 

"Victoria" PIG  IRON 
Foundry 

Soft  anti  Strong 

Malleable 

Shipments    from 
The  Canailian   Furnace  Co. 

M.A.HANNA&.CO. 
Sales  Agents  Cleveland 

//  uhnt  you  want  is  not  advertised  in  this  issue  consult  the  Bi 

ian|riinBninininar JIUIUiuHjiUlLMlLllUIUBL 

■■tcrij  at  tlic  back. 
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Hendey  Millers  will  take  any  kind  of  a  miller  job 

that  comes  in  to  the  modern  sho'^ 
and  it  delivers  the  finished  work  in  the 
highest  degree  of  accuracy  and  perfection. 
It  has  a  wide  range  of  spindle  speeds  (16) 
and  feeds  (18). 

The  "Hendey"  is  free  from  the  usual 
complicated  features.  All  working  posi- 

tions are  secured  with  but  few  and  easily 
understood  movements  on  the  part  of  the 

operator.  Anyone  can  operate  the  "Hen- 
dey Miller."  No  special  skill  is  required 

to  get  the  service  that  the  Hendey's  built for. 

Write  for  the  "Hendey  Miller"  Book.  It 
is  certain  to  interest  you. 

The  Hendey  Machine  Co. 
Torrington,  Conn.,  U.S.A. 

Canadian  Agents:  A.  K.  Williams  Machinery  Co.,  Toronto,  Ont.;  A.  R. 
Williams  Macblnery  Co.,  'IVfy  Printess  St.,  Winnipeg;  A.  R.  Williams -Machinerv  Co.,  Vancouver;  A.  R.  Williams  Machinery  Co.,  St.  John,  N.B.; 
Williams   &   Wilson,   Montreal. 

ADVERTISING      INDEX 

Allen  Mfg.  Co   
Amalgamated  Maohy.  Corporation 
American   Pulley  Co   
Armstrong  Bros.  Tool   Co   
Armstrong  Mfg.  Co   

Bainl   Machine  Co   
Banfielil  &  Sons,  W.  H.  .  . 
Barnes  <Sc  Co.,  Wallace  .  .  . 
Bertram,  John,  &  Sons  Co. 
Blount,  .J.  G.,  Co   
Brown  &  Sharpe  Mfg.  Co.   . 

Canada  Machinery   .\gcncv      
Can.  Drawn  Steel  Co   
Can.  Economic  Lubricant  Co   
Can.  Hoskius,  Ltd   
Can.  H.  W.  Johns-Mauville  Co   
Canadian  Testing  &  Inspection  La- 

boratories, Ltd   .'   Chicago  Flexible.  Shaft  Co   
Cook  Co.,  Asa  S   
Cramp,  Wm.,  &  Sons,  Ship  and  Kugine 

Building  Co   \ .  .  . 
Crescent  Oil  Company     
Cushman  Chuck  Go   

Barhng  Brothers,  Limited  .  .  .  . 
Dennis  Wire  &  Iron  Works  Co. 
Dominion  Sheet  Metal  Co.,  Ltd. 
Dominion  Stamping  Co   
Durant,  The  W.  N.,  Co   

Klk   Fire  Brick   Co   
Elmes  Eng.  Works,  Charles  F. 

Fay  &  Scoit  . 
Foster,  W.  L. 

(iarloek-ilachinery       !) 
Garvin  5/Iachine  Co    48 

Geometric  Tool  Co    ."0 
Girard  Machine  &  Tool  Co    46 
Gorton  Machine  Co.,  Geo    44 
Grant   Mfg.    &   Mach.   Go    47 

Hamilton  Gear  &  Machine  Co    48 

Hanna  &  Co.,  M.  A    '"^ Hawkridge  Brothers  Company    12 
Hendey  Machine  Co    64 
Hill.  Clarke  Co    61 

Holden-Morgan   Co.,  Ltd    9 
Hurlbut,  Rogers  Maehy.  Co    53 

liitcvnational  Time  Recording  Cd   

Xoble  &  Westbrook  Mfg.  Co    48 
Northern  Crane  Works    63 
Norton,  A.  0    53 
Norton  Company       14 

Ohio  Ironi  &  Metal  Co   
Oven  E(]iiipnient   &  Mfg.  Co. 

.lardine.   A.  B.,  &  Co        o7 

.Tenckes  Machine  Co       47 

Kellogg  &  Co. 

Gardner  Machine  Co       51 

T/ackawaiina  Steel   Co    .57 
T,andis  Machine  Co    53 
Leslie,  A.  C.,  &  Co.,  Ltd    46 
Lever  Bros.,  Ltd    14 
Lymbiirner,  Ltd    15 

'Main   Belting   Go    13 
^fqrion  .«•  Marion       42 
McDougall  Co.,  R   Inside  back  cover 
McLaren  Belting  Co.,  J.  C    53 
■>r^T-=e  Twist  Drill  &  Machine  Co    5-5 
^r,„.t"n   Mf<r.  Co    4? 
Miirchey  Machine  &  Tool  Co    8 

Vow   Britain  Machine   Co    45 
New  York  Machinery  Exchange      11 
Nicholson  File  Co    10 

Parmenter  &  Bulloch  Co.,  The       63 

Perrin,   Wm.   R.,   Ltd   10-.51 

Plessisville  Foundry      "48 Positive  Clutch  &  Pulley  Works    53 
Pratt  &  Whitney  Co.  .  .  .Inside  front  cover 
Puro  Sanitary  Drinking  Fountain  Co.  44 

Racine  Tool  &  Machine  Co    15 

Root,   C.   J.,   Co    53 
Rumely-Wachs  Mach.  Co    40 

Shore   Instrument   &   Mfg.   Co    53 
Shuster  Co.,  F.  B    53 
Sly,  W.  W.,  Mfg.  Co    11 
Smart-Turner  Mach.  Co.,  Ltd    51 
.Southwark  Foundry  &  Machine  Go...  7 
Starrett  Co.,  L.  S   Outside  back  cover 
Stow   Mfg.  Co    57 

Tabor  Mfg.  Co    53 
Tate-.Tones  &  Co.,   Inc    3 
Thwing  Instrument  Co    01 
Toronto  Iron  Works      48 

Toronto  Testing  Laboratories       47 

Warner  &  Swasey   

Watson-Stillman  Co.,  The      6 
Wells  Bros,  of  Canada,  Ltd    15 
Whiting  Foundry  Equipment  Co    13 
Williams   Machv.   Co.,    A.   R    39 

Williams.  .L  H.',  &  Co    16 
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McDougall 

Gap  Lathes 

Strength 

Accuracy 
Quality 

Take  a  look  at  the  next  money  you  intend  to  invest  in  a  Lathe. 

Then,  take  a  look  at  the  money's  worth  we  offer  you  in  our  machine. 
Your  money   will  soon   come  back  to  you   in   increased   production   and   we 
will   have   the   pleasure  of   having  a  satisfied  user.     Our   machines  are  just  as 
good  as  they  look  and  they  look  eood  too. 
We  invite  the  closest  inspection. 

Particulars  on  request. 

The  R.  McDougall  Company  Limited 
Manufacturers 

GALT,  Ont.,  Canada 

The  Canadian  Fairbanks-Morse  Co.,  Limited,  Sales  Agents. 

The    RACINE   HIGH-SPEED  METAL    CUTTING 
MACHINES  and  TUNGSTEN  HACK  SAW  BLADES 

will    solve    your    metal  -  cutting 

problems. 

We  carry  both  in  stock  for  im- 
mediate delivery. 

o  luim^u^ 
^nNJNWMnJVJSJn,' 

No.  1   Racine  High-Speed  Metal  Cuttinfp  Machine. 

We   also    have   a   good    assort'inent    of   nun-hinos   .such    as   Jonos   iJc    Ijainsnii    Turret    Lathes,    Kngine 
ly-athes,    Drill    Tresses,    Radial    Drills,    Milling   Machines,    Cuiversal   Grinders,    rii  . 

Stock   List   of  new   and   used   Macliine   Tools,  suitable  for  §lii'II    work,   inailfil    iip<in    ri'tjiM'st 

The  Foss  &  Hill  Machinery  Company,  sos  st.  James  street,  Montreal 

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



CANADIAN    MACHINERY 

13IHD 

Ha3MfDM3  • 

. 

',  ̂^ 

^^J'jM 

I  I  , 

-H 

1 

Instruments  or  Tools 
Ke  ̂ oes  to  tKe  leading,  dealer  and  buys  tools 
that  Ke  knows  to  be  standard  in  accuracy 
and  quality. 
Engineers,  tecKnical  men,  expert  machinists  take 
pains  in  the  selection  of  their  instruments  and  to 
Tlie  dealer  who  has  Starrett  tools  establishes  a 

standing,  with  buyers  of  this  class. 

Starrett  Tools 
ainon^  technical  men  are  known  to  stand  for  accuracy, 
efficiency  and  fine  worknianship. 

We  deal  direct  ■with  the  retail  hard-ware  trade. 

Send  for  free  catalog,  No.  20-3      shov/ing,  the  com- 
plete l:ne  and  seciire  our  prices  and  terms. 

THE  L,  S.  STARRETT  COMPANY 
"The  World's  Greatest  Tool  Makers" 

ATHOL,  MASS. 

g,reat 

dIs. hi^h 

77te  g-^vej-fyer  would  like  to  know  where  you  saw  his  advertisement — tell  him. 


