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SMALL  TOOLS 
Taper  Thread  Adjusting  Collar 

Insures  Uniform  Con- 
centric Adjustment 

Spring  Screw  Die 

Hollow  Mill 

P.&W. 
Spring  Screw  Dies 
and  Hollow  Mills 
Advantages  of  the 
Taper  Thread  Adjusting  Collar 

Ease  ciiiil  delicacy  of  ad,ju.<tnieiit  to  EL\E  LIMITS 
are  .-'eeuvei!  witlioiit  ti'Dulile  and  l(i?<  (if  time. 

All  lalld^  or  in'diiu-^  ni'  tlie  die  (ir  ImlldW  mill  ai'c 
adjusted  in  or  out  exactly  the  same  aimauit  by  merely 

turniu.t;;  the  collar,  thus  .u:i\-iu<;-  rise  to  the  term 
CONCEXTIMC  AD.irsTMKXT. 

This  concentric  adjustment  results  in  each  land  or 

cutlinti  ed.ne  doinu'  its  projier  shai'e  of  work,  and  a- 
a  iierlVi  I  circle  i-  always  maintained,  accurate  re.-idls 

are  a.-,-ui'ed, 

!>>■  having  ihe  hcariuii  always  on  llie  |Miiiii.  there 
is  no  leaiiiie  while  hackiui;  olf.  ,ind  the  correct 
amoiiiil  of  clearance  is  ohtiuncd. 

Write  for  4-page  descriptive  Circular  giving 
size  and  dimensions. 

Precision    Machine    Tools,    Standards Gauges 

PRATT  &  WHITNEY  CO 
of  Canada,  Limited 
Works:   DUNDAS,   ONTARIO 

MONTREAL 
723  Driimniond  fildg. 

TOKONTO 
1002  C.l'.R.  Bldg. 

WINNIPEG 
1205  McArthur  Bldg. 

VANCOUVER 

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

Photographs  and  full  particulars  gladly 
mailed  upon  request. 

WRITE    US    NOW 

Structural  and Bridge 

Shop  Machinery 

Repair  Shop 
Machinery 

General  Machine 

Shop  Equipment 

We'll  be  pleased  to  submit 
photographs  and  full  details 
on  any  line  or  lines  in  which 
you  are  interested. 

The    John    Bertram    &    Sons    Company 
Limited 

DUNDAS,  ONTARIO,  CANADA 
MONTREAL  TORONTO  VANCOUVER  WINNIPEG 

723  Drummond  BIdg.  1002  C.P.R.  Bldg.        609  Bank  of  Ottawa  BIdg.        1205  McArthur  BIdg. 

//   any   advertisemeyit   interests   you,   tear  it   out   now   and  place   with     letters  to  be  answered. 
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TORONTO September  20,  1917 

IN  a  recent  issue  of  Printers/'  Ink,  that  splendid  weekly  journal  for  advertisers,  there  appeared  an 
authorized  interview  with  Lord  Northcliffe,  head  of  the  Rriti^^h  War  Mission  to  the  United 

States,  in  which  "Busineas  in  War  Time"  is  discussed.     We  would  like  to  quote  briefly  from 
the  article  which  is  of  considerable  length,  believing  many  of  our  readers  will  be  interested  in 
what  this  great  business  man,  organizer  and  statesman  has  to  say: 

THE  question  of  reconstructing  markets  after 

the  close  of  the  war  is  not,  in  Lord  Northcliffe's 
opinion,  one  to  be  viewed  with  apprehension. 

There  will  be  so  much  work  needing  to  be  done  that 
it  will  not  be  a  question  of  how  to  find  a  market  for 
the  goods  made,  but  how  to  get  goods  made  fast 
enough    to    fill    the    demand. 

"Disbanding  the  army  at 
the  close  of  the  war  will  be  a 

slow  process,"  he  remarked. 
"It  will  be  at  least  a  year 
after  peace  is  declared  before 
the  last  troops  are  returned 
to  civil  life,  and  there  will  be 
little  disturbance  of  the  social 
structure  in  so  gradual  a 
step.  Factories  are,  after 
all,  surprisingly  adaptable. 
Machines  which  are  making 
war  supplies  now  will  not  be 
hard  to  turn  to  peace  chan- 

nels. The  government  will 
take  an  active  hand  in  find- 

ing places  for  the  soldiers  in 
the  civil  scheme  of  things  and 
will  itself  be  a  tremendous 
purchaser  of  supplies  needed 
in  the  work  of  reconstruc- 

tion. England  has  in  fact  an 
official  Reconstruction  De- 

partment at  work  now  on 
these  after-the-war  problems. 

"It  is  foolish  to  suppose 
that  the  soldiers  who  have 

snent  years  at  the  front,  liv- 
ing a  man's  life  out  in  the 

onen  with  the  thrill  of  mortal 
danger  in  it.  and  knowinir  the 
pleasure  of  comradeships 
with  men  whom  Ihev  have 
seen  tested  when  the  air 
swarmed  with  bullets,  will  be 
willing  to  return  tamely  to 

doing  such  'womanish  work' 
as  clerking  in  department 
stores,  acting  as  flunkies,  or 
doing  purely  routine  tasks  in  offices.  The  returned 

soldier  will  want  a  man's-size  job,  and  we're  going  to 
see  to  it  that  he  gets  one.  In  England  companies 
are  being  formed  to  buy  agricultural  land  belonging 
to  the  great  estates  and  sell  this  land  in  small  par- 

cels of  a  few  acres  to  soldiers  on  the  instal.ment  plan, 
taking  back  a  mortgage  to  secure  the  investment.  A 
similar  plan  will  be  used  in  Canada.  Army  transport 

vessels  can  be  kept  in  sei-vice  to  bring  the  soldiers 
overseas. 

"The  apprehension  which  is  sometimes  expressed 
as  to  the  'woman  problem'  after  the  war  is  not,  I 
think,  well  founded.  It  is  argued  that  the  women 

naturally  will  not  want  to  give  up  to  returaing  sol- 
diers the  positions  they  have  taken  up  in  commerce 

and   industry   while   the   men   have   been    away,   and 

CORD  NORTHCLIFFE 

that  trouble  will  therefore  ensue.  I  do  not  agree. 
So  much  will  need  to  be  done  that  with  intelligent 

govei'nment  supervision  there  should  be  plenty  of 
work  for  all.  Also,  there  are  very  many  women 

usefully  employed  to-day  who  are  working  for 
patriotic  motives,  and  who  will  be  glad  to  stop  and 

return  to  the  care  of  their 
homes  when  the  country  no 
longer  needs  them.  In  any 
event,  the  more  people  you 

have  employed,  the  greater 
the  national  income;  hence, 

the  greater  the  consumption 
of  goods  and  the  consequent 
demand  on  production. 

"Some  British  manufactur- 
ers are  protecting  themselves 

in  regard  to  the  after-the-war 
market  by  continuous  adver- 

tising, even  though  they  have 

no  goods  to  sell.  This  is  cer- 
tainly a  sound  business 

policy.  I  believe  there  will 
be  work  enough  for  every- 

body— if  we  win.  In  building 
alone  there  will  be  employ- 

ment for  vast  numbers  of 
men  and  great  quantities  of 
materials.  At  present,  no  one 
is  allowed  to  spend  more  than 
a  small  sum  on  building  with- 

out a  permit,  and  that  is 
granted  only  when  it  is  shown 
that  the  proposed  building  is 

vitally  necessary.  Even  re- 
pairs are  not  nermitted  unless 

they  are  really  needed." During  the  war,  many  ■ 

types  of  industry  in  England 
have  been  partly  or  entirely 
socialized.  Whether  these 
will  be  restored  to  private 
control  after  peace  comes  is 
an  interesting  question. 

"In    a    good    many    cases, 

government  control   will   un- 
,.„   ^„.^      ..,     ,           his     Lordship     admitted.       "However. 
industries  which  wore  efficiently  manaKed  under  private  control 
before  the  war  will  doubtless  Ko  back  to  their  owners.  For 

instance.  Ensrlish  railways  were,  on  the  whole,  well  and  efficient- 
ly handled  before  the  war  by  the  railway  companies,  and  will 

doubtless  ko  back  to  them  at  the  conclusion  of  hostilities.  Their 
greatest  weakness,  in  ante-bellum  days,  was  in  their  handlinit 
of  freiKht.  and  the  Kovernnient  has  taUKht  them  n  lesson  of 

expedition  and  foresight  durinc  the  war  conditions  of  complete 

government    control,    which    they    will    not    soon    forget." As  I  rose  to  go,  says  the  author  of  the  article,  his  Lordship 
gave  me  this  final  message  for  the  business  men  who  read 
PRINTER'S  INK:  "This  war  can  only  he  won  as  it  must  be 
won,  by  going  at  the  job  of  winning  it  hard.  The  man  who 
hesitates  over  a  question  of  personal  profit  or  personal  incon- 

venience is  simply  helping  the  Germans  by  so  doing.  If  we 
get  in  and  help  to  put  the  thing  through,  the  after-war  prob- 

lems will,  as  I  said,  largely  Uke  care  of  themselves.  While 
the  war  is  on,  it  is  the  only  real  business  that  any  of  us  have, 
and  we  must  subordinate  everything  else  to  it.  Smash  the 

Germans    first,    and   then    talk    about    what's    to   he   done   next." 

doubtedly     be     continued.' 
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LIST  OF  PRODUCTS 

"Hamilton"  Pig  Iron 

Open  Hearth  Steel  Billets 
Steel  and  Iron  Bars 

Forgings 

Railway  Fastenings 
Pole  Line  Hardware 

Bolts,  Nuts  and  Washers 
Wrought  Pipe 
Screws,  Wire 

and 
Wire  Products 

of  every  description 

STEEL  COMMNY 
^  UMITEO 

*«««-J««»^^ 
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----^-^ 
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DIAMONDS 
LANDIS  NORTON 

All  sizes,  finest  quality,  awaiting  your  command,  stones 

"THAT  SUIT" 
either    unmounted  or  mounted    in  our  improved 

(any  style)  CAST   STEEL  MOUNTING; 

GUARANTEED    TO    BRING   RESULTS. 
"MADE     IN     CANADA" 

t8  WEST  PITT  STREET WINDSOR,  ONTARIO 

__j.  ;„ 

CANADIAN  MANUFACTURERS^ 
r^^""  4     T       are  you  using  Steel 

MADE  IN  CANADA? 

We  are  manufacturing  at  our  works    at LONGUEUIL,  QUE.    __^__ 

SPECIAL    HIGH    SPEED  AND  CARBON 
TOOL  STEELS,  MISCELLANEOUS  i:^ 

SHOP  TOOLS,  GAUGES,  Etc. 

Works:  LONGUEUIL,  QUE. 

ARMSTRONG  WHITWORTH  of  CANADA 
LIMITED 

HEAD  OFFICE:     298-300   St.  SJames  St.,    Montreal 
27    King    William    Street,    HAMILTON 

Branches:     Dominion  Bank  BIdg.,   TORONTO 
McArthur  BIdg.,  WINNIPEG,  MAN. 

Coal 
C€ike 
Iron  Ore pig  Iron ""Pic tot  13   FOUNDRY  &  MALLEABLE Made   by  The   Canadian   Furnace  Co. 

Port  Colborne,  Ontario,   Canada. 

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

Canadian    Office : 

703  C.P.R.  BIdg.,  Toronto 
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ECONOMY 

«s5^=^Si°o»^ 

UNIFORMITY 

AMACOL        ^"^^^^^^  ATLAS 
TENAXAS      '^^S^IS^       MASCOT 

TIN  TOUGHENED  @  W.  E.  W.  BABBITT 
HAVE  A  WORLD-WIDE  REPUTATION  FOR  UNIFORMITY 

ATLAS  Alloys  are  scientific  products — the  result  of  much  patient  research 
and  long  years  of  experience.  They  are  manufactured  under  the  most 

modern  scientific  condition^,  thereby  eliminating  any  element  of  chance  in 
their  composition  and  ensuring  a  standard  maintenance  of  quality  and 
uniformity. 

ATLAS  Brands    are    not   alloys  that    sometimes   give    satisfacUon.       They    are 
alloys  that    can  be  implicitly  relied  upon  always.     They    are  alloys  with 

our  prestige  and  reputation  always  behind  them. 

DO  not  let  prejudice  stand  between   you   and  profit.     You  can    obtain  the 
maximum    efficiency)  from  your  plant  at  a  minimum  of  cost  by  using   ATLAS 

BABBITTS. 

THERE  IS  AN  ATLAS  BRAND  TO  MEET  ANY  NEED 

NO  SHOCK  TOO  SEVERE  NO  WEIGHT  TOO  HEAVY  NO  SPEED  TOO  GREAT 

Atlas  Metal  and  Alloys  Company  of  Canada,  Limited 
MONTREAL 

Sales   Agents: 

The    Canadian   B.  K.    Morton  Co.,   Limited 
MONTREAL 

49  Common  Street 
Phone  M.  3206 

TORONTO 
86    Richmond  Street  East 

Phones  M.  1472-1473 

//  what  you  need  is  not  advertised,    consult    our   Buyers'   Directory   and   write   advertisers    listed   under   proper   heading. 
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We  guarantee  shipment 
within  24  hours  of 

receipt  of  order 

ma 
Made  in 
Sweden 
from  selected 

Dannemora  Ore 

We  also  carry  in  stock 
Solid  and  Hollow  Drill 

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

r\ 

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

Thje  Life  of  a  Thread  Miller 
Depends  not  upon  the  amount  of  work  it  does, 
but  the  ease  and  thoroughness  with  which  the 
work  is  done.  These  Thread  Millers  are  noted 

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

you  all  the  particulars.     Write  us! 
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THE  JOHNSOK  FRICTION  CLUTCH 

Two  Interesting  Books  You  Ought  to  Write  For 
Drop  us  a  line  and  we'll  send  you  copies. 

Tile  larger  of  the  two  books  shows 

typical  installations  of  Johnson  Fric- 
tion Clutches  as  applied  in  machine 

design.    Representative  niannfactur- 
ers   in  all  lines   are   adopting   these 

c  1  u  t  c  h  e  s  as  a 

necessary  part  of 
their      machines. 

How  they  are  do- 
ing it   and  what 

they    say    aliout 
results   i  s   some- 

thing  you    ought 
to  know  about. 

The  other  liook 
is  our  YELLOW 
DATA  SHEETS. 
Write  for  free 

copies,  to-day. 

Johnson  Friction  Clutches 
are  small,  coinijaet  and  |)()\verful.  Have 
ut  few  parts,  each  made  absolutely 

interchangeable.  Being  nicely  bal- 
anced, they  run  at  high  speed  without 

vibration.  They  are  round  and  smootli. 
with  no  protruding  parts,  making  acci- 

dents impossible.  No  l)oIts,  nuts.'  hnks. etc,  to  become  loo.se  and  cause  trouble. 
They  are  tlie  logical  choice  for  you. 

Section    broken    away,  showing 
clutch    disengBKed. 

Double   Clutch — Exterior. 

CANADA— Williams   &    Wilson,    320   St.   James   Street.    Montreal  :    The    Canadian    Fairbanks-Morse    Co..    Ltd..    Toronto. 
ENGLAND-  The   Efandem    Co..    l.=iil    Gt.    Portland     St..    London.    W..   Sole   AKont-s   for   British    Isles. 

AUSTRALIA     Edwin    Wood.    Pty..   Hardware   Chambers.    231    Elizabeth   Street.    Melbourne.    Victoria. 

THE  CAHLYLE  JOHNSON  MACHINE  CO.  manMIMIonn 

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

MUSHET 
High  Speed  Steel 

Carbon  Steel 

Gauge  Steel 

Alloy  Steels 

SOLE  MAKERS 

Samuel  Osborn  &  Co.  Ltd. 
SHEFFIELD 

Twist  Drills  and 
Reamers^  Milling 
Cutters  and   Slit- 

ting Saws 

Sam'l  Osborn  (Canada) Limited 

Head  Office  and  Works:    Montreal,  P.Q. 

Branch  Office:    Toronto,  Ontario 

//   any   advertisement   interests   you,   tear  it   out  now   and  place   with  letters  to  be  answered. 
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TfeeFord^ 

■;inwciii  • 

Adv't.  No.  4 Miller  Series 

BEARINGS:  One  of  the  most  important  points  in  any  miller, 

and  at  this  point  we  have  placed  only  bearings  of  the  best  mater- 
ials— with  accuracy  a  feature. 

It  does  not  pay  to  attempt  to  use  cheap  material  in  place  of  the 

proper  and  proven  best  material — and  purchasers  will  find  our 
machines  bear  out  this  statement.     At  present   our    deliveries 
are  interesting. 

ARE  YOU  IN  NEED  OF  A  MILLER  ?     IF  SO,   WRITE  US. 

The    Ford -Smith    Machine    Company,    Limited 
HAMILTON ONTARIO CANADA 

//  what  you  need  is  not  advertised,    consult   our   Buyers'   Directory   and    write   advertisers   listed   under   proper   heading. 
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Sheet  Metal  Working  Machinery 
of  any  description 

For 

Quality     Efficiency 

Durability        Speed 

they  are  unsurpassed. 

NO  7  SCREW  PRESS 

NO  100  GEARED 
POWER  PUNCH 

The  Brown,  Boggs  Company,  Limited 
Hamilton,    Ont. 

Manufacturers : 

Tinsmiths',   Heavy   Sheet  Metal 

Working     Machinery,    Canners' 
and  Evaporating  Machinery. 

NO.  300  ARCH  PRESS 
NO.  6  COMBINED 

RING   and   CYLINDER   SHEARS 

If  any   advertisement  interests   you,   tear  it   out   now   and   place   with  letters  to  be  answered. 
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UR  Country  requires  the  extreme 
limit  of  production  from  every  lathe, 

planer,  miller  or  other  machine  tool. 

BE    PATRIOTIC 

The  Nationally  Known 
First  Quality 

HIGH  SPEED  STEEL 
Will  enable  you  greatly 
to  increase  your  output 

•IT'S    THE    BEST    FOR    ALL    MACHINE    WORK"    • 

VANADIUMALLOYS  STEEL  CO. 
PITTSBURGH,  PA.  Works  at  LATROBE,  PA. 

/^'^.^eS-i 

^<^^ 
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One  of  the 

Steels  of  the  Century 

Centurion  High-Speed 

Made  from  the  BEST  Materials 
Iron,  Tungsten,  Chrome,  Vanadium 

Melted  by  the  BEST  Process 
The  Crucible  Furnace  Method 

Handled  by  the  BEST  Workmen 
Melters,  Forgemen,  Annealers,  Metallurgists 

CONSEQUENTLY 

Will  do  the  BEST  Work 

Quality  Delivery  Service 

We  have  a  catalog  waiting  for  you.    Write  for  it. 

THE  CENTURY  STEEL  CO.  OF  AMERICA 
MANUFACTURERS  OF  HIGH-GRADE  CRUCIBLE  STEELS 

Works:  Sales  Offices  : 

POUGHKEEPSIE,  120  BROADWAY, 
N.Y.  NEW  YORK 

//   on^   advertisement  interests  you,   tear  it   out  now   and  place    with  letters  to  be  answered. 
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FINISHING   the   profile 
of  8-in.  Howitzer  shells 
made   from   rolled  steel 

forgings. 

The  cut  starts  at  a  speed 
exceeding  200  ft.  per  min. 
and  machines  the  surface  9 
in.  long  in  1  min.  24  sec. 

The  tool  is  given  a  feed  of  Vs  in. 
per  revolution  and  imparts  a 
highly    finished    surface    to    the work. 

An  output  of  55  shells  per  grind- 
ing is  maintained  easily. 

An  instance  of  extreme  condi- 
tions which  Stellite  is  meeting 

successfully  every  day. 

Stellite  is  harder  and  tougher 
than  steel.  Cuts  longer  and  25 
to  300  c;,  faster.  Requires  no 
forging,  and  cuts  as  well  when 
running  at  red  heat  as  when 
cold — does  not  lose  its  temper. 
Convince  yourself  that  STEL- 

LITE stands  behind  bigger 
production  and  tool  economy  by 

giving  it,  a  try-out. 

High  Speed  Tool  Metal 

Deloro  Smelting  &  Refining  Co.,  Limited,     't,tLORo';oNT:" 
Toronto,  200  King  St.,  West Montreal,  315  Craig  Street,  West 

If  what  you  need  is  not  advertised,    consult   our  Buyers'  Directory  and   write  advertisers   listed  under  proper  heading. 
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ESTABLISHED  1870 

W"  ATKINS  &  C"  r TRADE     MARK- 

WACO 

TRADE     mark: 

Reliance  Steel  Works 

SHEFFIELD,  ENG. 

Brand 

High  Speed  Steel  and  Twist  Drills 

"DOUBLE  WACO"  Quality 
Specially  Adapted  for  all  kinds  of 

MUNITION  .WORK 

"Turtle"  Brand 

High  Class  Tool  Steel,  Files,  etc. 
of  all  descriptions. 

For    particulars    apply  to   our 

Sole  Representatives  for  Canada 

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

SHRAPNEL 
SHELLS 

AND  SHELL  BLANKS 

We  are  the  only  compan}- 
in  Canada  producing  steel 

ingots  by  the  "HARMET" 
Liquid  Process,  a  process 

that  makes  these  ingots 

vastly  superior  to  the  ordin- 
ary kind,  improving  the 

physical  properties  and 
reducing  the  waste  of  ingot. 

We  can  supply  forgings  of 
allshapes  and  sizes  made  of 

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

est Notice. 

Nova  Scotia  Steel 
and  Coal  Company 

Limited 

Head  Office:  NEW  GLASGOW,  N.S. 

Western  Sales  Office  : 

Room     14,     V/inasor     Hotel,     MONTREAL 

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

Strictly   modern    in  design,  rigidity 

and  accuracy  guaranteed. 

Himoff    Machine  Company 
45  Mills  Street 

Astoria,  City  of  New  York,  N.Y. 

Core  Ovens 
Perfect  eor(>?  are  a  lii.u  ileiii  in  cutting  foundry 
costs. 

Use  \\'lutim;  (^vcii.-^  and  ol)tain  uniform  heat- 
ing and  regulation.  Years  of  experience  are 

back  of  our  dcsisius. 

Send  for  catalog  121 

Complete Foundry 

Equip- 

ments 

I 
.FOUNDRY  EQUIPMENTCO 
'  HARVEY- ILL.  U.S.  A. 
«  CIIICACO   SUBUnB.  , 

Crinti 

of  ail kinds 

//  what  you  need  is  not  advertised,   consult   our  Buyers'  Directory  and   write  advertisers   listed   under  proper  heading. 
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"ULTRA  CAPITAL"  HIGH  SPEED  STEEL 

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

MANUFACTURED  BY 

Arthur  Balfour  &  Co.,  Limited 
Dannemora  Steel  Works, 

Sheffield,  England. 

The  Eagle  &  Globe  Steel  Company,  Limited 
Head  Office,  Canada  and  U.S.  128  Craig  Street  West,  Montreal 
Ontario  Office  and  Warehouse  36  Colborne  Street,  Toronto 
Winnipeg  Stock  Dominion  Equipment  &  Supply  Co.   Limited 
Vancouver  Stock  Frank  Darling  &  Co. 

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

FERRO-URANIUM  ^fc^rL^IS", " 
High-Speed  and  Other  Steels 

of  Quality 

IT  INSURES  TOOLS  THAT  STAND  UP  ON  THE  JOB 

Largest  Producers  in  the  World  of  URANIUM 

WRITE  US  FOR  PARTICULARS 

STANDARD  ALLOYS  COMPANY 
Forbes  and  Meyran  Aves.  -:-  Pittsburgh,  Pa. 

//    any   advertisement   interests   you,    tear   it    out    noiv    and   place   with   letters  to  be  answered. 
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JUST  SHIPPED 
Four  Eighteen  by  Fourteen  CISCO  Lathes 
to  a  customer  who  first  purchased  14  ,  then  16 ,  and  comes  back  for  more.  Is  he 
satisfied?  We  think  so. 

Now  these  were  beautiful  machines.  Just  the  right  length  to  set  off  the  heavy, 
powerful  durability  oi  the  machine.  And  accurate?  Well,  not  within  .001  in  18 
but. 

BETTER  THAN  .0005  IN  18" 
That's  going  some  for  a  big  machine  like  that.  They  will  prove  money-makers 
and  time-savers,  too,  and  there  are  no  complicated  levers  or  intricate  operating 

parts.    Don't  have  to  study  a  chart  to  run  a  CISCO. 

Have  you  bought  a  ''LATHE  WITH  THE  PULL?'' 

WILLIAMS  (The  A.R.Williams  Mchy.  Co.  Ltd.)  of  Canada  sells  them 
MADE  IN  CINCINNATI,  U.S.A.,  BY 

THE  CINCINNATI  IRON  AND  STEEL  COMPANY 
Makers  of  14",  16",  18",  24"  Engine  and  Tool  Room  Lathes 

6'    Light 

Base  Fac'ng Machine 

Another  Worthy 
Victoria  Product 

n^HIS  machine  has 
^  proved  itself  a  first- 

class  investment. 

Well-Designed 
Carefully  Built 
Sturdy  and  Efficient 

TT  is  aconclusive  argu- 
-■■  ment  in  favor  of  spe- 

cial purpose  machines. 

Space     required    4x7     feet. 

No    countershaft  "r  e  q  u  i  red 
Approximate  weiglit,  2000  lbs. 

Victoria  Foundry 
Company  Limited 

OTTAWA 
ONTARIO 

//  what  you  need  is  not  advertised,    consult   our   Buyers'   Directory   and    write   advertisers   listed   tinder   proper   heading. 
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Roelofson  6-in.  Banding  Machine 
YOU  couldn't  imagiiu'  a  more stury,  compact,  serviceable  ma- 

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

plants  since  the  munition  business 

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

you  make  shells. 

Look  over  the  following  outstanding 
features  of  its  construction: 

Integral  (en  bloc)  construction  assures 
perfect  rigidity,  permanent  accuracy 
and  desirable  compactness. 

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

Graduated  feed  dial,  two  cutting  tools, 
;ind  ample  belt  power  insure  output  of 
accurate  work  in  least  possible  time. 

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

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

Works  and  Warehouse:    Gait,  Ont.,  Canada 

Immediate 
Delivery 

To  shell  plants 
changing  over 
from  the  manu- 

facture of  the 

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

ity to  make  im- 
mediate delivery 

should  be  of  espe- 
cial interest. 

And  remember 

that  the  Roelof- 
son is  one  of  the 

few  banding  ma- 
chines that  have 

stood  up  from  the 
first  of  the  muni- 

tion game  and 
are  still  doing 
dutv. 

//   any   advertisement   interests   you,   tear  it   out   now   and  place    with  letters  to  be  answered. 
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PUTTINO- 

v'w" 

lS 
   ''

!>■ 

IN  PREPAREDNESS 

Preparedness  is  a  continual  process.  It  doesn't  stop  witli  the  shipment  of  the  first 
ammunition  abroad.  It  involves  "getting  ready"  for  whatever  the  future  may 
contain.  Just  now  it  is  preparing  for  MORE  war  and  the  peace  that  will  follow. 

"Sidney  for  Service"  Lathes  put  "pep"  in  jireparedness.  They  speed  production. 
The}'  minimize  spoiled  products.  They  permit  men  to  do  maximum  duty.  They  put 
zip  and  go  into  industrial  plants.    Write  for  Bulletin  30. 

The  Sidney  Tool  Co. 
SIDNEY,  OHIO,  U.S.A. 

Represented  in  Canada  by: 

Foss  &  Hill  Machinery  Co.,  Montreal,  Que. 

H.  W.  Petrie,  Ltd.  -  Toronto,  Ont. 

The  Whitcomb-Blaisdell  Tool  Room  Lathe 

Whitcomb-Blaisdell  Machine  Tool   Company 
Engine  Lathes WORCESTER,  MASS. Metal  Planers 

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

Ship- 
building 
Plant 
wrote  to  six  differ- 

ent Lathe-Builders 

and  bought  McCabe's  ''2-in-i" 
Double-spindle  Lathe — on  a 
30-ft.  bed — because  it  was 

''different"  and  built  especi- 
ally for  such  a  wide  range  of 

work. 

McCABE'S  "2-in-l"Double-Spindle  Lathe— 26-48  inch  Swing 
As  a  48   inch  Triple-Geared  Lathe 

What  other  big  Lathe  can  you  get,   and  have  full  use  of  your  Lathe,  whether  you  have 
big   or  small  work? 
What   Lathe    Manufacturers   except  MoCaibe   could   make   such   a   law   price  possible? 

No   other   Lathe  builder   turns   out  48-inch    Lathes   in  such   big  lots   at   a   time,    making 
the   parts    all    duplicate   and    interchangeable.    ■ 

And    in    addition   to   the   4S-inch    Triple-geared   iLathe,    the   26-inch   is   the   "Lathe   plus" 
feature    MoCabe   offers   you— at   no   extra   cost. 

DOUBLE    serrice — convenience    and   capacity — all    described    in   Latest    Bulletins. 

J.    J.    McCABE,    149    BROADWAY,    NEW    YORK 

The  Chicago 
Automatic 

Screw  Machine 
TEN  YEARS  OF  EXTENSIVE 
MANUFACTURE  OF  ONE 
PRODUCT  —  AUTOMATICS  — 
STAND  BEHIND  EVERY 
MACHINE. 

No  complicated  mechanism  or  a 
system  of  cams  that  are  difficult 
to  determine  and  arrange  on  this 
machine. 

The  rigidity  of  the  machine  has  not  been  sacrificed  for  the  flexible 
features  which  are  embodied  in  the  Chicago  Automatic.  Alignment  is 
correct  and  there  are  no  parts  where  excessive  wear  takes  place — 
therefore,  accurate  production  is  assured  during  the  long  life  of  the 
machine. 

Spindle  speeds  suitable  to  different  sizes  and  kinds  of  stock  within  the 
capacity  of  the  machine  are  obtained  by  changing  two  gears  on  the 
spindle  head. 

In  less  than  six  weeks  we  can  place 

Chicagos  in  your  plant  ready  for  produc- 

tion. 

They  must  satisfy  you  before  we  con- 
sider them  sold.  Write  us  about  all  the 

features  now. 

THE   JOHN   MACNAB  MACHINERY  COMPANY 
NEW  YORK  CITY,  U.S.A. 

European  Representatives:     John  Macnab,  Hyde,  England 

//   any   advertisement   interests   you,   tear  it   out  now   and  place   with  letters  to  be  answered. 
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Renew  Your  Old  Lathe 
Not  necessarily  by  securing  a  new  one  but 
take  advantage  of  our  thoroughly  equipped 
machine  shop.  We  repair  lathes,  plane  the 
lathe  beds.  We  build  lathes  and  in  our 
repairing  the  same  care  is  exercised.  If 
you  intend  securing  a  new  lathe,  get  a  list 
of  the  Hepburn  line  before  you  to  help  you 
decide.     Write  us  immediately. 

John  T.  Hepburn,  Limited 
18-60  Van  Home  St.,    TORONTO,  ONTARIO 

It  Is   PRODUCTION  That  COUNTS 
Rapid  and  accurate  production  of  duplicate  parts  at  a  low  operating  cost  has  always  been  a  feature  of  the  Gridley, 
as  well  as  the  maintenance  of  a  uniform  output  during  the  longest  runs. 

The  reason  is  found  in  the  construction  of  the  machine — ri2;id  frame — spindle  supported  in  two  large  bearings — tools 
held  and  advanced  in  slides  on  turret  which  is  held  in  bear  ings  in  both  ends  of  headstock — positive  cam  action. 

Simplicity  of  construction  throughout  makes  set-up  easy  and  little  attention  necessary  when  in  operation. 

That  is  why  GRIDI.EY  SINGLE  SPINDLE  AUTOMATIC  TURRET  LATHES  have  satisfied  their  users  and  caused 
an  increased  demand  for  the  machines. 

Four  sizes  of  machines.  Chuck  capacity  up  to 

5".  Length  of  feed  13%".  Handles  bar  or  single- 
piece  chucking  work.  Let  us  quote  on  your  pro- 

duct without  obligation. 

'^^'  National  Acme  Company 
WINDSOR,  VERMONT 

General  Offices:  Cleveland,  Ohio. 
Canadian    Screw    Plant,    Montreal 

Branch   Offices  : 
New  York  Boston  Chicago  Detroit  Atlanta 

San  Francisco 
Warehouses  :  New  York  and  Chicago 

REPRESENTATIVES  IN  FOREIGN  COUNTRIES. 

Makers  of  Gridley  Single  and  Multiple-Spindle  Auto- 
matics ac   Windsor,  Vermont,  and  Acme  Automatics, 

Threading  Dies,    and  Screw    Machine    Products    at 
Cleveland,  Onio. 

If  what  yon  )>ccd  i«  )iot  advertised,    consult    our   Buyers'   Directory   and    write   advertisers    listed    under   proper   heading. 
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GARVIN NO.  12  PLAIN 
MILLING  MACHINE 

FOR  ALL  LIGHT  MANUFACTURING 

This  machine  is  built  especially  strong  and 
substantial  for  a  tool  of  its  capacity,  and 

has  many  valuable  features  worthy  of  spe- 
cial mention.  The  slide  is  fitted  with  a 

quick  pitch  screw,  giving  one  inch  per  turn. 
This  combines  the  rapidity  of  a  rack  feed 
with  the  steadiness  of  the  screw  feed.  The 

table  has  an  oil  pan  all  around  it,  with  fin- 
ished edges — automatic  feed,  trip  and  re- 

verse— adjustable  nut  on  the  feed  screw  to 
take  wear — the  Peed  Screw  is  hardened. 

Adjustments   18  x  6  x  15  in. 

For    Further    Information     {  ̂.^^R^?^?,s''J.^kl^ 
IMMEDIATE  DELIVERIES 

Send  for  Complete  Catalog 

Manufactured  by 

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

No.  12  Plain  Milling  Machine-Use  Code  Abrade 

THOUSANDS  IN  USE 

The 

Whitney 
Hand 

(Feed) 
Milling 

Machine 

The  vertical  feed 

is  provided  for  by 
the  SLIDING  HEAD. 
On  account  of  this 
feature  the  work  can 
be  held  close  to  the 

table,  thus  givint?  a 
rigidity  not  possible 
on  other  types  of 
Hand    Millers. 

Send  for  Catalogue   A. 

The  Whitney  Mfg.  Co. 
Hartford Conn. UJS.A. 

Chains— Keys— Hand  Milling  Machines. 

For  Rapid  Production 
and  Accurate  Woric 

USE  THE 

"BRIGGS" The  Briggs  Miller  handles  work  no  other  machine 

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

On  account  of  its  rigid  construction  it  will  produce  accurate 

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

The  Base  Tank  and  Large 

Gear  Pump  is  the  latest 

addition  to  its  many  ad-  ] 

vantages.  Tank  holds 

20    gallons   of    cutting 

lubricant 
Pump  ncTcr  requires  prim- 

ing  and    will   deliyer  trn 
EallotiB  per  minute  to  tlic 

cutters,    keepinc    them      '^ cool  when  run  at  very 

hleh  speed. 

Our   booklet    describe 

fully.     Drop  a  card for  it. 

Gooley  &  Edlund 
Inc. 

Cortland,  N.Y.,  U.S.A 
Forelrn  Agents:  Allied 
America,  France,  Bel- 

gium, Italy,  Switzerland, 
Machinery  Company  of 
Kussla,  Scandinavia,  C.  W.  Burton,  Urir 
flths  &  Co.,  London,  Manchester  and  Glas- 

gow, Barandlaran,  Metlvler,  Qazeau  &  Cla, 
San  Sebaitlan,  Spain. 

Fast 

^^■^/ 
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PRODUCTION 

¥>  Y  comparative  tests  the  Becker  method  has  far  outstrip- 

^-^  ped  any  competitor.  Quantity  production  was  the  goal 
aimed  at.  We  got  there.  On  small  parts  it  is  quantity  that 

will  make  the  operation  a  success  or  a  profit-eater.  The 
method  illustrated  below  can  be  applied  to  any  work.  We 

make  a  specialty  of  co-operating  with  clients  to  solve  and 
overcome  their  milling  problems. 

The  illustration  beluw  shows 

a  Becker  fixture  holding-  20 
castings.  The  output  hy  this 
method  is  140  per  hour.  The 
manufacturer  doing  this  work 
originall.y  obtained  100  per 

hour.  By  this  3'ou  can  see  the 
economic  value  of  this  Becker. 

We  invite  yoiu-  inquiries.  If 
you  are  contemplating  install- 

ing a  milling  machine,  why  not 

have  one  to  suit  your  needs'? 
Our  organization  and  equip- 

ment are  ready  to  co-operate 
with  you.  You  are  greatly  los- 

ing if  you  do  not  get  in  touch 
with  us. 

Becker  Milling  Machine  Co. 
HYDE  PiStFK,  BOSTON,  MASS.,  U.S.A. 

Agents: 
THE  A.  R.  WILLIAMS  MACHINERY  CO..  LTD. 

TORONTO    and    HAMILTON 

WILLIAMS  &  WILSON,  LTD. 
MONTREAL.  QUE. 

//   any   advertisement   interests   you,    tear  it    out   now   and   place   with    letters  to  be  answered. 
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Consolidated  Presses 
appeal  to  discrirpinating  users  because  of  the  massive 

construction  of  all  working  parts,  the  generous  crank 

shaft  bearings,  the  increased  diameter  of  crank  pins, 

liberal  crank  cheeks,  long  and  carefully  fitted  slide  bear- 
ings, abnormally  large  connection  screws,  powerful 

gearing,  and  above  all,  the  skill  and  care  exercised  in 
their  construction. 

These  are  features  which  should  be  considered  when 

purchasing. 

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

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

W'lit'U  the  (jualily  of  the  work 
is  the  l)e.?t  obtainable,  the 

ne.xt  item  i.s  .<pee(l  For  upon 

.<peed  depend.?  your  costs. 

One  rivet  per  second  is  the 

^p('(•(l  liiis  machine  will 
ni:iiiilain  indefinitely.  Adapt 

that  speed  to  your  require- 
nient,-<  and  find  out  the  value 
tlic  (Irani  Riveter  would  be 

to  you. 

W'lilr  i'or  our  catalogue.  It 

will  nive  you  conijilcte  infor- 
mation. 

Grant  Mfg.  &  Machine 
Company 

Bridgeport,    Conn.,    U.S.A. 

Triple 

Purpose 
"METALWOOD" COMBINATION 

Forcing,    Broaching    and 
Straightening  Press. 

Its  value  is  in  the  many 
u.<es  to  which  it  is  adapt- 

able. Auxiliary  tal)le.^ 
and_  fixtures  add  greatly 
to  its  usefulness.  It  is 
not  "encumbered"  with  a 
single  excess  part.  Built 
for  production. 

Metalwood 

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

U.S.A. 
For  Great  Urilain  and 
Continent  address  (laslon 
E.  Marbaix,  Coronation 
Hounc,  4  Lloyds  Ave., 
London,     E.C..     England. 
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"ERIE"  STEAM  FORGING 
HAMMERS 

are    not    ordinary 

hammering  mach- 
ines.    They  are 

Hammers    of 

.(exceptional 
merit.     Inves- 

tigate and  sat- 
isfy yourself. 

A  bulletin  for 

the  ask- ing. 

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

PRESSES 
Pumps 
and 

Accumu- 
lators 

FOR  ALL 
PURPOSES 

Made  in 

Canada       ^^ 
^^  NOSING  PRESS 

WILLIAM  R.  PERRIN,  Limited 
TORONTO 

Universal  Gear  Hobber 
The  machine  which  completes  our  hnes  to  cut 
all  types  of  .small  gears  except  internal,  within 
10"  dia.  8  Pitch. 

The  Bilton  Gear  Hobber  will  cut  spur  spiral 
gears,  worm  gears,  also  various  special  shapes 
of  teeth.  It  can  cut  a  spiral  gear  on  end 

of  a  shaft  1%"  diam.  24"  long. 
SPECIFICATIONS 

Capacity  Gears:  10  Diametral  Pitch 
10  in.  Outside  Diameter 
10  in.  Width  of  Face 

Range  of  hob  feed  50-250  R.P.M. 
Range  hob  feed  to  each  rev.  of  worm  .010  to  .125 
Drive:  3  Steps  Cone  Pulley;  2'/2  in.  Belt 
Weight  2,100  lbs. 

A  machine  of  latest  design,  introducing  new 
features  which  increase  production  without 
.sacrificing  accuracy.  The  hob  is  cutting  con- 

tinuously; operation  of  machine  entirely  auto- matic. 

DELIVERY 
A  few  of  these  machines  are  now  available  for 
October  delivery. 

Send  for  copy  of  new  catalog  No.  30,  and  bul- Icfin  describing  this  machine. 

The  Bilton  Machine  Tool  Co. 
Bridgeport,  Conn. 

Foreign  Agents:     Alfred  Herbert  Ltd..        M.  Melt  Engineering Co..     Clias.  Churchill  &  Co. 

//   any   advertisement   interests   you,   tear  it   out   now   and  place   with   ietlers  to  be  answertd. 
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The    Way    to    Greater   Production   Use 

Tapper 

Vertical 

Tai>  I'lreakage  ceases  to  be  an  annoyance  and  a 
i-elarder  of  production  where  the  R-S  Tappers 
are  in  use — cut  breakage  down  to  a  minirnum. 
Along  with  this  asset  they  have  exceptional 
speed  and  do  a  high-class  of  work. 

We  have  a  range  of  tappers  for  tapping  of  all 
kind? — from  3-16"  to  %".  Our  range  include? 
I  he  Bench,  Vertical  and  Horizontal  types. 

RICKERT  -  SHAFER  COMPANY 
ERIE,  PA.,  U.  S.  A. 

This  is  Oar  Address — How  Can   We  Serve  You? 
ALFRED  HERBERT,   Foreign  Agent. 

COVENTRY.  ENGLAND 

The  New  "West" 
Banding  Press 

For  9.2"  and  8"  shells 
12    Cylinders;     Ample    Power;     Ample 

Strength ;  Reasonable  Price. 

NO  ACCUMULATOR  REQUIRED. 

The  West  Tire  Setter  Co. 
255  Mill  Street,  Rochester,  N.Y. 

ELMES 
Combination  Hydro-Pneumatic 

Forcing,  Broaching^  and 
Straightening  Press 

witli  or  without  auxiliary 

tables,  can  be  used  for 
a  variety  of  purposes. 

Built  in  sizes  to  suit 

your  needs. 

Charles  F.  Elmes 
Engineering  Works 

217  N,  Morgan  Street 
Chicago,  U.S.A. 

Get  our  catalog 

describing  our 

complete  line 

If  what  you  need  is  not  advertised,    consult    our   Ijitycru'   Directory   and   write   advertisers    listed    under   proper   heading. 



September  20,  1917. CANADIAN    IM  A  C  H  I  N  E  R  Y 29 

i^j;jiiimj;u    A»,,iiininBi^ja Si ̂'■y!"^'''  ̂  '-'  ̂-•''7*^?' !r^y|l>^/w^^t7:«^^•^■■■T^r>  '*^*\ 

More  Work,  Fewer  Men, 

Quality  Maintained 

The  same  demands  that  are  uow 

filling  our  factories  with  orders  are 
taking  away  the  very  men  who  could 
do  the  work.  Those  men  Avho  remain 
must  do  more  work.  But  accuracy 
cannot  be  sacrificed  to  speed. 

Accuracy  is  more  important  than 
ever.  Each  step  in  a  process  must 
be  made  sure.  In  maintaining  high 
standards 

Starrctf  Toots 
have  played  a  larse  i_)art.  The  finest  me- 

chanics the  world  over  use  them  and  know 

them  to  be  reliable. 

To  meet  every  need  there  are  2100  styles  and 

sizes  of  micrometer  calipers,  vernier  height 

gages,  depth  gages,  caliper  squares, '  rules, 
squares,  calipers,  test  indicators  and  many 
others. 

All  are  described  in  our  free  catalog.  Ask  for 

Catalog  No.  213. 

TheL.S.StarrettCo. 
The  World's  Greatest Tool  Makers 

ATHOL MASS. 
NEW  YORK LONDON CHICAGO 

42-723 

  "  lf'»jlllll|lWllifilpijjjM  '  ' 

//   any   advertisement   interests   you,   tear  it   out   now   and   place    with  letters  to  be  answered. 
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Oxy- 
C 

Cylinders  made 
by  Oxy-Acety- 
lene  Welding 
to  stand  pres- 

sure of  1,000 
lbs.  per  sq.  in. 

Acetylene    Welding    for   All    Metal 
onstructional   and  Repair  Work 

No  matter  what  metal  it  is,  if  in  g-eneral  use,  or  what  test  it  has  to  stand;  whether 

light  sheet  metal  or  a  massive  casting;  if  two  pieces  have  to  be  joined  perma- 
nently, welding  them  by  Oxy-Acetylene  Process  will  Save  Time,  Save  Money  and Save  Labor. 

To  fully  realize  all  this  means  to  you,  you  have  to  investigate  its  possibilities. 
Thousands  of  Dollars'  worth  of  material  is  being  scrapped  that  can  be  and  should 

be  'restoved  to  its  original  value,  while  valuable  machinery  and  skilled 
labor  are  standing  idle  when  they  might  be  producing.     Are  you  satisfied 

with  "Efficiency"  of  ten  years  ago  which  is  "Inefficiency"  to-day? 

IS  YOUR  PLANT 
FULLY    EQUIPPED 

for  coping  with  machinery 

"breakdowns.'*  which  are  inevit- 
able :  for  the  reclamation  of 

broken  parts :  or  joining  metals 

by  welding  instead  of  the  old 
"less  efficient"  and  "more  expen- 

sive" methods? 

Let  us  tell  you  what  the  Oxy- 
Acetylene  Process  will  do  for  you 

in  your  Industry,  either  in  manu- 
facturing or  repairing. 

Write  to-day  for  particulars — no 
obligation. 

L'Air    Liquide    Society 
HONTBEAL  TORONTO 

WINNIPEG 

Hilifax:  Factory  under  oansiruclion 

Quality       Quantity 
Guaranteed 

Write  US  About  Your 
Acetylene  Supply 

Commercial    Acetylene    Welding    Co.,   Inc 
ATLANTA,   GA. 
AURORA,  ILL. 
BOSTON,   MASS. 
BOUND  BROOK,  N.J. 
EAST  DEERFIELD,  MASS. 

103  Bay  Street,  Toronto 

Main  Office 

80  Broadway,  New  York 

TORONTO,  ONT. 
SAN  FRANCISCO,  CALIF. 
MOBERLY,  MO. 
W.  BERKELEY,  CALIF. 

//  2i'hat  you  need  is  not  advci'tiscd,    consult    ui(r   llnj/trs'   Directory   and    leritc   advertisers   listed    under   proper   heading 
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One  Operator  Merely  Feeds  | 

This  Machine  i 
This  type  of  Thomson  Electric  Butt  Welding 

Machine  takes  care  of  welding  of  small  duplicate 
pieces,  such  as  rings,  buckles,  etc.,  from  the 
moment  the  operator  places  the  piece  in  the 
clamping,  die  until  after  the  weld  is  made.  A 
power-driven  cam  shaft  tightens  the  clamps, 
turns  on  the  current,  applies  the  welding  pres- 

sure, cut.s  off  the  current  and  releases  the  clamps 
after  the  weld  is  made.  It  can  turn  out  900  to 
1000  welds  per  hour. 

Send  for  Bulletin  B-4 

Noise  Doesn't  Always 
Mean  Speed 

When  you  hear  the  rattle  and  bang  of  a  rivet- 
ing shop — you  think  it  means  speed — but  does 

it?  Notice  carefully  how  long  it  takes  to  rivet  a 
small  section — then  go  into  a  shop  using  the 
Thomson  Spot  Welder — no  noise,  no  dirt,  no 
danger,  just  quiet,  efficient  work  that  means 
speed.  You  will  .see  one  man  at  a  Thomson  Spot 
Welder  doing  five  times  a.s  much  work  as  by  the 
old  method,  and  the  welds  hold  better  than  the rivets. 

Wc  will  prove  the  efficiency  and  speed  of  our 
machines  any  time  you  say.  Our  catalog  fully 
describes  our  entire  line  of  spot  welding 
machines.    Where  shall  we  send  YOUR  copy? 

Send  for  Bulletin  S-4 

Thomson  Electric  Welding  Co.   Thomson  Spot  Welder  Company 
Lynn,  Mass. 

Canadian  Sales  Offices,   311   Falls  Street,  Niagara  Falls,  N.Y. 

ngflllllllllilillllllllinillillllllllllillllllllllli? 

//   any  advertisement  interests   you,   tear  it   ovt  now   and  place   with  letters  to  he  answered. 
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Threading  Machines 

tlireading  machines  ai'e  free  from  time-consuming 
complications.  Any  shop  employee  can  set  them 
up  in  a  few  minutes.  They  are  very  easily  oper- 

ated. Any  length  of  thread  can  be  cut  with  the 
power  machines,  a.s  they  are  fitted  with  hollow 

spindles. 
The  Little  Giant  line  includes  a  complete  range 

from  the  power  machines  with  Automatic  Opening 
Die  Heads  to  the  small  bench  machines  with  Solid 
Die  Heads. 

Send  for  general  catalog  shomng 
our  complete   line   of  Bolt   Cutters, 

Taps,  Dies,  Sctew Plates,   Gages, 
Reamers,  etc. 

Wells  Brothers  Co.  of  Canada,  Limited 
GALT,     ..     ONTARIO 

Sales    Agents:      THE  CANADIAN    FAIRBANKS-MORSE    COMPANY.    LIMITED. 
Montreal  Toronto  Vancouver  Winnipeg.  St.  John,  Calgary. 

May  We  Repeat 

THAT 

TRADE    MAHK 

QUALITY  FILES 
are  the  only  files  made  in  Canada  usinp:  BEST 

CRUCIBLE  C.-VST  STEEL  exclusively  in  their  manu- 
facture.    What  does  that  mean  to  the  user? 

IT  MF^ANS  a  keener  cuttinp  edpe  to  the  teeth,  and 

lonffcr  life  to  the  file.  IT  ME.-XNS  the  stock  has  that 
"pep"  in  it  so  beloved  of  metal  workers.  IT  MEANS 
that  after  a  Ions'  and  honorable  career  on  the  bench, 
there  is  still  fine  steel  in  the  file  which  warrants  the 

users  in  havinLC  it  re-cut  and  put  on  the  job  ajrain  on 

less  "fussy"  work. 
THAT  IS  TRUE  ECONOMY. 

PORT   HOPE   FILE   MFG.    CO., 
LIMITED 

Port  Hope,  Ontario 

*' Ask  your  jobber" 

U.  S.  Electric 
Drills  and  Grinders 

Save  Time,  Labor  and   Money 

They  can  be  at- tached to  any  lamp 

socket. 

For  drilling  in 

metal  they  are  su- 
perior to  any  other 

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

drills. 
3    SIZES 

3-16  in..  W.G.T..  6  lbs. 

Vi  in..  W.G.T.     9  lbs 
%in.,  W.G.T.  12  lbs. 

All  motors  wound  for 
no    or   220   volts. 
Direct  or  alternatinB 
current. 

Try  a  few  of  our 
Electric  Drills  and 

Grinders  and  you'll send  us  an  order  for 
more.  Our  guaran- 

tee   protects    you. 

and  1% 

Universal   Motor 
DRILL. 

For  Sale   By 

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

Vancouver Winnipeg,        Calgary. 

THE  UNITED  STATES  ELECTRICAL  TOOL  CO. 
CINCINNATI,  OHIO 

//  what  you  need  is  not  advertised,   consult    uur    Buytrs'    Directory    and    write    tidvcrtiscrs    listed    under  proper    headinjj. 
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It's  the  Rigid  Construction  of  B&  S  Grinding  Machines 
That  Makes  Fast  Production  with  Accuracy  Possible 

THE  WHEEL  STAND 
is    massive   and    sti-onKly    proportioned    with    a    foundation    of    heavy    walls    of    metal 
directly    under    each    spindle    bearing    and    extending    to    the    floor.      Vibrations    that 
would   affect  the  accuracy   of  the   work    are   thus   prevented.      Firm   support   is   assured 
for   the   heaviest   of   wheels    while   taking   the   deepest   cuts 

at   the   fastest  speeds   and   coarsest   feed.      The    ruggedness 
of    the    entire    machine    is    in    keeping    with    this    massive 

wheel     stand.       May     we     tell     you     of     the     many     other 
features  ? 

BROWN 
& 

SHARPE 
Plain  Grinding 

Machines 

Send  for  Catalog 

Brown    &    Sharpe 

Mfg.  Co. 
Proviaence,     R.I.,    U.S.A. 

Canadian    Representative: 

Canadian  Fairbanks-Morse  Co., 

Ltd.,   Toronto,   Montreal,   Win- 
nipeg,      Calgary,      Vancouver, 

St.    John,    Saskatoon. 

McDougall  Shapers 
These  are  up-to-date  Shapers, 
designed  for  modern  shop 
production. 
They  are  plain  in  design,  yet 
embody  all  essential  features 
necessary  for  efficient  work. 

Every  adjustment  is  conveni- 
ent for  the  operator  and  fine 

for  the  most  accurate  work. 

Let  us  have  your  inquiry. 

The  R.  McDougall  Company 
Limited 

Manufacturers 

GALT,  ONTARIO,  CANADA 

The    Canadian    Fairbanks-Morse  Company,    Limited 

Sales  Agents 
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Your  Mark 

On  your  product — is  it  the  kind  that 
proves  your  pride  in  the  product? 
If  your  product  is  good,  if  its  service 
is  likely  to  recommend  it,  mark  it  so 
any  one  can  easily  tell  who  made  it. 

We  make  any  form  of  a  steel  letter- 
ing die  or  stamp  to  mark  your  name, 

address,  trade-mark,  or  any  distinc- 
tive mark  you  desire  to  show  on  your 

product.  Sixty-seven  years  in  busi- 
ness as  the  largest  manufacturers  of 

our  kind  is  the  record  behind  Mai- 
thews  steel  lettering  dies  and  stanips. 

Our  catalogue  illustrates  and  de- 
scribes a  complete  line  of  dies  and 

stamps  for  every  marking  purpose. 
Send  for  it  to-day. 

Jas.  H.  Matthews  &  Co. 
Established  18S0 

Pittsburgh,  Pa. 
Distributors  for  Canada 

The  CANADIAN  FAIRBANKS-MORSE  CO. 

Montreal,         St.  John,         Toronto.  Winnipeg, 

Calsary,     Vancouver,     Ottawa.     Quebec, 
Saskatchewan,         Victoria 

Where  Accuracy 
is  a  Large  Factor 
the  choice  of  the  right  wheel  is  of 
vital  importance. 

An  exceedingly  accurate  job  is 

grinding  the  main  drive  gear 

stem,  made  of  steel — case-hard- ened. There  are  two  diameters, 

one  I  575  and  the  other  1.125". The  larger  diameter  is  3  1-16 

long,  and  is  held  to  o.oooi"  over size  and  o .  0003  under  size.  The 
small  recess  at  the  center  is  not 

ground.  Stock  removed  is  o.oio 
from  both  diameters.  In  spite  of 
these  close  limits  the  number  of 

pieces  produced  in  nine  hours  is 
265. 

A  very  satisfactory  wheel  for  work 
of  this  kind  is  a  3824  combination 
K  or  L,  Alundum. 

Norton  Company 
Worcester,  Mass. 

Canadian  Agents: 

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

Calgary         Saskatoon         Vancouver         Victoria 

F.  H,  Andrews  &  Son  -  .  Quebec,  Que. 

ELECTRIC  FURNACE  PLANTS 

Niagara  Falls,  N.Y.  ^^I6  Chippawa.  Ont.,  Canada 



September  20,  1917. CANADIAN    MACHINERY 36 

.iinrmi,.. 

NORTON  GRINDING 
Produces  33  Accurately  Finished  6-Throw  Crankshafts  in  10  Hours 

The  six  bearings  are  2'i  "  wide  by  2"  diameter.  One  Norton  Grinding  Machine 
roughs — removing  0.080"  of  stock.  Another  "Norton"  finish  grinds — removing 
0.010".  Allowable  errors;  diameter  0.001",  out  of  round  0.003",  taper  0.003". Production  from  each  battery  of  two  Norton  Grinding  Machines  is  33  finished 

crankshafts  every  10  hours.  And  there 
are  many  other  equally  good  examples  of 
Norton  Grinding  efficiency  in  the  Conti- 

nental Motor  Manufacturing  Company's 
(Detroit)  plant. 

Norton  methods  and 

chmes  should  interest  you, 

for  the  "Norton  Limit  is  the 
Grinding  Limit" — for  speed, 
accuracy  and  economy.  Ask 
for  more  details. 

\i 
/^^ 

% 

I  i 

Norton  Grinding 
Company 

WORCESTER,   MASS., 
u.  s.  A. 

Chicago  Store:  11  North  Jefferson  St. 

SELLING  AGENTS  FOR  CANADA.- 

THE 

Canadian  Fairbanks- 
Morse  Co.,  Limited 

St. "John         Quebec  Montreal  Ottawa 
Toronto        Hamilton       Windsor       Winnipeg 

Saskatoonl^Calgary      Vancouver      Victoria .S19N 
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GRINDING  BASE 

OF  18-pr.  SHELL 

This  No.  14  Double  Disc  Grinder  is  used  for  accurately  sizing  the  bases  of  these 
shells  after  heat  treating.  The  shell  is  held  in  a  suitable  fixture,  which  allows  it 

to  be  revolved  slowly  between  the  discs  which  grind  the  diameter  to  within  3.28 
and  3.29  inches. 

The  quality  and  finish  of  the  work  is 
perfect,  and  steady  production  can  be 
maintained  at  an  average  rate  of  5  per 
minute. 

The  discs  are  faced  with  abrasive  at 
the  outer  part  only,  where  the  work  is 
done. 

All  that  is  best  in  material  and  work- 
manship goes  into  Gardner  Grinders. 

They  last  long,  do  the  work  as  it 
should  be  done,  and  do  it  economic- ally. 

Drop  a  card  for  full  particular i. 

The  Gardner  Machine  Company,  Beloit,  Wis.,  U.S.A. 
Canadian  Sales  Agents:  THE  CANADIAN  FAIRBANKS-MORSE  COMPANY,  LIMITED 

St.    John,  Quebec,  Montreal,  Ottawa,  Toronto,  Hamilton,   Windsor,   Winnipeg,    Saskatoon,    Calgary,   Vancouver,    Victoria 
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EED-DRE 
Worcester 

'OMPANY 

Mass.  U.S.  A. 

MOTOR  DRIVEN  UPRIGHT  DRILLING  MACHINE 

ADVANCED  DESIGN,  BETTER  WORKMANSHIP  AND  HIGHER  SAFETY  FACTORS  THAN 

NEEDED.  HAVE  MADE  REED-PRENTICE  MACHINES  KNOWN  THE  WORLD  OVER  AS  THE  TOOLS 
WHICH  GIVE  BETTER  RESULTS. 

CANADIAN  FAIRBANKS-MORSE  C"^.,  LTD. 
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Heavy  Duty  Tractor  For  Mill  Service 
Type  K The  Last  Word  in  Storage  Battery  Tractor  and  Construction 

It  is  worm   driven,   iiaving  the  very   latest  It  is  extra  rugged,  powerful,  and  one  that  will 
Timken-David  Brown  worms  and  steers  with  stand  up  under  extra  severe  mill  service, 
all    four  wheels    assuring    exceptionally  short 
turning  radius.  It  has  a  hauling  capacity  of  15  to  20  tons. 

Purticvlarhi  recommended  where  downright  do ij  after  day  ilependahiUtu  is  essential. 

Manufactured  by  The  Automatic  Transportation  Co.,  Buffalo,  N.Y. 
SOLE  CANADIAN   AGENTS 

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

.^^f^SX^aS&rc 

VlliW  IKO.M  UNDERNEATH. 
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EXIXEKIOR    VIEW    UF    FACTUUy. 

Abrasive     Wheel    Manufacturing     Plant    and    Equipment 
Staff  Article 

The  progress  irhirli  km  been  made  in  the  manufacture  of  abrasive  wheels  in  recent  i/ears 
is  due  to  the  more  general  adoption  of  grinding  in  our  machine  shops,  and  also  to  the  varieti; 
of  abrasives  that  have  been  introduced  for  a  wide  range  of  application.  The  grinding  wheel 

is  employed  extensively,  particularly  wh-ere  superior  finish  and  accuracy,  and  time  and  labor- 
saving  constitute  the  end  in  view. 

^"T^HE      growth      of     the      Dominion 
■      Abrasive    Wheel     Co.   business     is 1 typical  of  many  Canadian  indus- 

tries, and  the  new  plaftt  now  in  operation 
at  Mimico,  Ont.,  emphasizes  the  develop- 

ment which  has  taken  place  in  the  manu- 
facture of  grinding  wheels. 

The  demand  for  artificial  abrasives 
during  the  past  year  or  two  has  been 
stimulated  by  the  scarcity  of  emery,  due 
to  supplies  of  the  latter  being  cut  off  on 
account  of  the  war.  The  best  quality 
emery  is  found  in  Turkey  and  Greece; 
but  as  this  material  is  practically  unob- 

tainable, artificial  abrasives  are  now 
used  almost  exclusively.  The  use  of  arti- 

ficial abrasive  wheels  has  been  steadily 
increasing  for  some  years,  but  owing  to 
its  lower  cost,  the  emery  wheel  has  al- 

ways found  a  ready  market.  The  fact, 
however,  that  the  artificial  abrasive  is 
more  efficient  will 
tend  to  make  it 
more  popular  than 
the  emery  product 
and  the  cost  will 

doubtless  be  re- 
duced in  course  of 

time. 

Abrasives  and  Their 
Origin 

Before  proceeding 
with  a  description 
of  the  Dominion 
Abrasive  Co.  plant, 
a  brief  reference  to 
abrasives  and  their 
origin  will  assist  in 
a  better  under- 

standing of  this 

concern's  product 
and  method  of  its 
manufacture.        The 

principal  natural  abrasives  are  emery 
and  corundum,  while  the  principal 
artificial  abrasives  now  on  the  mar- 

ket include  carborundum,  alundum, 
crystolon,  and  carbolite.  Emery  is 
similar  to  corundum,  but  is  not  so  hard, 
and  is  not  as  pure.  Corundum  is  found 
principally  in  Ontario,  and  is  much  in  de- 

mand by  makers  of  grinding  wheels.  It 
is  an  ideal  abrasive  for  most  kinds  of 
grinding,  as  the  grains  keep  their  sharp 
points  longer  than  emery  and  the  absence 
of  impurities  is  also  an  important  fea- 

ture. The  corundum  deposits  in  Ontario 
contain  at  least  90  per  cent,  crystalline 
alumina.  Carborundum,  carbolite  and 
crystolon  are  artificial  abrasives,  and 
products  of  the  electric  furnace.  They 
are  each  different  formations  of  the  same 
substance — carbide   of  silicon. 

Carborundum    is  a  crystalline    forma- 
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tion  of  the  elements  carbon  and  silicon 
produced  by  subjecting  a  mixture  of  coke 
and  sand  in  an  electric  furnace  to  an  in- 

tense heat  of  7,000  degrees  Fah.  for  36 
hours.  Alundum  is  oxide  of  alumina  in 

crystalline  formation.  It  is  made  by  fus- 
ing bauxite  to  an  intense  heat  in  an  elec- 
tric furnace.  Bauxite  in  its  natural  state 

has  the  appearance  of  clay,  and  it  has  to 
be  dried  and  prepared  in  the  form  of 
gravel  before  being  put  in  the  electric 
furnace.  The  best  bauxite  mines  are 
found  in  the  southern  part  of  the  United 
States. 

Vitrified  and  Silicate  Processes 

The  choice  of  abrasives  for  grinding 
wheels  and  the  process  employed  in  their 
manufacture  depend  upon  the  purpose 
for  which  they  are  to  be  used.  The  Do- 

minion Abrasive  Co.  employ  two  pro- 
cesses  —  vitrified 
and  silicate,  the  ma- 

jority of  wheels  be- 
ing made  by  the 

former  method. 

The  vitrified  pro- 
cess is  of  much 

longer  duration 
than  the  silicate, 
both  in  regard  to 
the  manufacture 
and  also  as  to  the 
baking  operation. 
Wheels  made  by  the 
vitrified  process  are 
those  mostly  used 

on  cylindrical  and 
surface  grinding 
machines.  They  are 
free  cutting,  well 
balanced,  porous 
and  wear  well.  The 

majority    of    wheels 
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used  are  made  by  this  process.  Vitri- 
fied wheels  take  about  ten  to  twelve 

days  to  manufacture,  while  silicate 
wheels  can  be  produced  in  about 
24  hours.  An  important  feature  in  the 
manufacture  of  grinding  wheels  is  the 
selection  of  the  correct  grain  and  suita- 

ble bond  to  produce  a  graded  wheel.  It 
is  essential  that  wheels  of  a  certain 
grade  should  all  be  alike  and  care  must 
be  take^i  in  manufacturing  to  obtain 
this  result  so  that  wheels  can  be  dupli- 

cated any  time.  The  bond  is  a  mixture 
of  a  special  kind  of  clay  and  crushed 
quartz  for  a   flux. 

Plant  Layout. 

When  the  company  was  formed,  the 
factory  was  located  at  New  Toronto,  but 
in  time  the  premises  became  too  small 
for  the  increasing  business,  so  a  move 
was  made  to  Mimico,  where  a  site  cover- 

ing three  acres  was  purchased  adjoin- 
ing the  Grand  Trunk  Railway  main  line, 

Toronto  to  Hamilton.  A  new  factory 
was  built  on  the  site  and  manufacturing 
operations  started  on  August  5,  1917. 
under  E.  W.  Sawyer  as  general  manager. 

The  plant  comprises  two  wings  each 
150  feet  long  by  50  feet  wide,  lying  at 
right  angles  to  each  other,  with  a  kiln 
room  90  ft.  by  64  ft.  connecting  them. 
One  wing  contains  the  mixing  and  shav- 

ing department,  and  also  a  dry  room, 
while  the  other  wing  contains  the  finish- 

ing department,  store  room,  shipping 
department  and  the  silicate  process  de- 

partment. The  entire  building  is  of  brick 
construction,  with  steel  sash  for  the  win- 

dows. The  roofs  of  the  two  wings  are 
of  wood  sheeting  covered  with  roofing 
material  and  supported  by  steel  roof 
trusses.  The  roofs  are  monitor  type, 
with  windows  opening  the  entire  length 
and  operated  from  the  ground  by  chains. 
The  roof  of  the  kiln  room  is  made  of  re- 

inforced concrete  with  skylights.  The  of- 
fice building  is  also  of  brick  construc- 

tion, 29  feet  square  and  built  separate 
from  the  factory.  A  siding  from  the  G. 
T.  R.  runs  along  one  side  of  the  plant. 

Mixing  and  Shaving   Departments 

Manufacturing  operations  begin  at  one 

end  of  the  mixing  department  and  the  de- 
scription will  be  in  the  meantime,  con- 

fined exclusively  to  the  vitrified  process. 
The  abrasives,  of  which  there  are  several 
kinds,  are  received  at  the  plant  in  bar- 

rels and  are  arranged  in  order  according 

ed  round  the  periphery  by  stout  paper. 
The  moulds  are  laid  on  boards  for  the 
preliminary  drying  which  occupies  from 
18  to  24  hours.  Very  small  wheels  and 
sticks  are  made  up  in  plastic  form  in 
moulds.     The   moulds  are  then  taken  to 
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to  size  of  grain.  The  clay  for  making 
the  bond  and  the  feldspar  for  the 
flux  are  also  assembled  at  the  same  end. 

The  process  consists  in  mixing  suitable 
clays  and  fluxes  in  certain  proportions 
with  the  grains  of  abrasive.  The  mater- 

ials are  mixed  in  certain  pre-determined 
proportions  with  water  in  a  mixing  ket- 

tle. This  is  known  as  the  wet  process. 
In  preparing  the  mi.xture  before  the 
water  is  added,  great  care  is  taken  to  get 
the  correct  proportion  of  abrasive  and 

diff'erent  clays  so  that  wheels  made  from 
a  certain  mixture  may  be  uniform  and 
that  they  can  be  duplicated  at  any  time. 
Orders  issued  from  the  oflSce  specify  the 
grit  and  grade  and  the  wheels  are  thus 
made  to  a  standard  formula.  The  possi- 

bility of  wheels  varying  in  quality  from 
the  desired  grade  is  obviated  by  the  use 
of  improved  methods,  and  care  in  weigh- 

ing out  the  correct  proportions  of  abra- 
sives and  clays. 

.After   being     thoroughly     mixed,    the 
mixture  is  made  m  into  moulds  support- 

KILNS    KOU    HAKING    GRINDING    WHEELS.      TILES    AND   SAGGERS    CAN    1!E   SEEN    ON 
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the  drying  room  to  be  dried  out  again, 
which  makes  them  hard  enough  to  be 
handled.  The  drying  room  contains  sev- 

eral rows  of  racks  upon  which  are  laid 
the  moulds,  and  is  heated  by  steam  heat, 
being  maintained  at  a  temperature  of 
about  100  degrees  Fah. 

The  next  process  consists  of  shaving 
the  wheel.  The  wheels  are  moulded  larg- 

er than  the  size  required  and  are  shaved 

off  on  a  machine  resembling  a  potter's 
wheel.  There  are  six  of  these  machines 
each  being  driven  independently  from  a 
motor-driven  line  shaft  running  in  Chap- 

man double  ball  bearings  and  located 
below  the  machine.  A  Crocker-Wheeler 
motor  operates  the  line  shaft,  while  the 
shaft  hangers  rest  on  the  floor.  Briefly, 
the  machine  consists  of  a  horizontal  re- 

volving plate  located  in  an  open  box.  The 
moulds  are  placed  on  the  plate  and  the 
shaving  is  done  by  a  vertical  steel  cutter 
operated  by  hand  on  a  cross  slide  above. 
The  wheels  are  left  large  enough  to  al- 

low for  shrinking  in  the  kiln  and  true- 
ing  up  when  baked.  The  hole  is  also  put 
into  the  wheel  on  the  machine  while  it 
is   in   its   semi-finished   state. 

Burning  or  Baking   Process 

The  wheels  are  now  ready  for  the  bak- 
ing in  the  kilns.  There  are  four  brick 

kilns  at  this  plant,  each  being  12  fee': 
diameter  inside  and  19  feet  diameter  out- 

side. They  are  about  11  feet  high  inside. 
Each  kiln  is  built  up  of  22,000  red  brick 
and  11,000  firebrick.  They  have  seven 
fire  holes  and  are  fired  with  coal.  The 
kilns  are  constructed  so  that  the  heat 
inside  can  be  regulated  by  means  of  a 
damper  placed  in  the  centre  at  the  top  of 
the  arch  or  roof.  The  heat  comes  up 
from  the  fires  inside  and  passes  down 
through  holes  in  the  floor  to  the  flue. 

The  wheels,  are  stacked  up  inside  the 
kiln,  each  wheel  being  placed  on  a  fire- 

clay tile  with  sectional  fireclay  saggers 
around.  The  wheel  is  covered  all  over 
with  quartz  sand  which  keeps  the  flame 
from    the    wheel    and    helps    to    maintain 
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an  even  temperature.  There  is  a  tile  on 
top  and  bottom  of  each  sagger,  thus 
forming  a  Ivind  of  bo.\.  The  kiln  holds 
several  hundred  wheels,  the  number 
varying  according  to  the  sizes.  Each 
kiln  hold  approximately  $2,000  worth  of 

number  of  machines  installed  in  the  fin- 
ishing department.  Some  of  these  arc 

very  similar  to  facing  machines,  but 
others  are  converted  grinding  machines 
and  incidentally  they  are  very  suitable 
for    the    job.      The    wheel    is    held    in    a 
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wheels  when  rated  at  prevailing  prices. 
The  kiln  is  started  with  a  slow  fire,  is 
worked  up  for  72  hours,  and  attains  a 
maximum  temperature  of  2,300  degrees 
Fah.  The  kiln  is  then  allowed  to  cool 
down  gradually  for  a  period  of  five  days, 
when  the  charge  is  drawn.  This  baking 
process  is  a  delicate  one  and  the  utmost 
skill  is  required  to  successfully  burn  a 
kiln,  every  possible  device  being  used  to 
bring  the  operation  under  perfect  con- 

trol. If  the  temperature  is  allowed  to 
change  too  quickly,  the  wheels  will  be 
cracked.  If  they  receive  too  much  heat 
they  will  be  harder  than  intended,  and  if 
not  enough,  they  will  come  out  too  soft. 

The  heat  has  to  be  suff'icient  to  vitrify 
or  partially  melt  the  clay  so  that  the  bond 
may  fulfil  its  function.  As  a  precau- 

tionary measure,  tests  are  taken  to  make 
sure  that  the  wheels  have  been  baked  to 
the  correct  degree  of  hardness.  Trial 
pieces  covered  with  the  actual  material 
or  mixture  used  for  wheels  are  inserted 
into  the  kilns  and  samples  are  taken  at 
certain  intervals  until  the  condition  of 
the  test  pieces  shows  that  the  wheels 
have  been  baked  the  proper  length  of 
time.  This  method  has  been  found  to  be 
very  reliable  for  this  particular  class  of 
work. 

The  fire  clay  rings  or  saggers  as 
they  are  termed  in  the  trade,  are  made 
in  sections  and  are  moulded  from  fireclay 

in  the  mixing  room.  After  being  mould- 
ed, they  are  dried  out  on  curved  wooden 

racks.  The  fireclay  tiles  are  also  made 
in  the  mixing  room.  The  fireclay  is  mix- 

ed in  a  clay  mill,  a  certain  proportion  of 
used  crushed  material  being  mixed  with 
the  fresh  clay.  The  saggers  and  tiles 
are  baked  before  being  used.  The  wads 
for  making  the  joints  for  the  saggers  are 
made  in  the  mixing  room,  a  wad  machine 
being  used  for  this  purpose. 

Finishing  Department 

The  wheels  when  taken  from  the  kiln 
are  sometimes  found  to  have  warped  dur- 

ing the  baking  process.  These  wheels 
liave  to  be  trued  up,  which  is  done  on  a 

chuck  and  the  steel  cutter  is  carried  in 
a  tool  post  on  a  slide.  Both  the  face 
and  periphery  of  wheel  can  be  trued  up 
with  the  one  cutting  tool  at  one  setting. 
Some  of  these  machines  were  built  by  the 
Safe.ty  Emery  Wheel  Co.  of  Springfield, 
Ohio;  and  others  are  converted  Ford- 
Smith  grinding  machines.  The  line  shaft 
runs  in  Chapman  double  ball  bearings 
and  is  operated  by  a  Crocker- Wheeler 
motor.  A  system  of  galvanized  ducts 
connected  to  each  machine  is  installcJ 

for  can-ying  away  the  dust.  A  Sheldon 
motor-driven  exhaust  fan  is  installed  for 

this  purpose.  The  atmosphere  is  con- 
sequently quite  clear  and  the  men  suffer 

no  ill  effects  from  operating  the  ma- 
chines. 

Silicate  Process 
Up  to  this  point,  the  manufacture  of 

vitrified  wheels  only  has  been  dealt  wHh. 
i  he  company,  however,  have  a  separate 
department  for  producing  wheels  oy  the 
silicate   process.     The   princip.il   advant- 

age of  this  process  is  that  whe<i;!s  can 
be  made  in  a  comparatively  short  time. 
Larger  wheels  can  also  be  made  by  this 
process  than  is  possible  by  the  vitrified 
process.  The  silicate  wheel  gives  very 
satisfactory  results  for  many  purposes, 
but  is  not  used  to  the  same  extent  as  the 
vitrified  wheel. 

For  silicate  wheels  the  same  abr;isive 
materials  are  used  as  for  the  vitrified 
process;  a  different  boiid  is,  however, 
employed.  Silicate  of  soda  or  water- 
glass  is  the  principal  ingrtdient  in  the 
bond  for  these  wheels.  After  it  has.  beer 
thoroughly  incorporated  with  the  abra- 

sive grains  in  a  special  mixin';  machine, 
the  whole  mass  has  a  thick  adhesive 
quality.  In  this  condition  it  is  rammed 
into  moulds.  This  part  of  the  work  re- 
cures  considerable  skill,  and  the  uni- 

formity and  balance  of  the  wheels  de- 
pends largely  upon  the  skill  of  the  mould- 

er. The  moulds  are  fixed  on  tamping- 
tools,  which  have  a  revolving  plate  on 
the  top  so  that  the  mould  will  revolve 
readily  while  being  tamped.  A  wire  web 
is  put  in  the  mould  during  the  tamping 
process.     There  are  six  tamping  stools. 
When  the  tamping  is  finished,  the  top 

and  bottom  plates  of  the  mould  are  bolt- 
ed together  and  the  mould  placed  in  an 

oven  tor  the  baking  process.  The  oven 
is  heated  by  a  coal  fire,  but  the  fire  gases 
are  excluded.  The  baking  causes  a 
che-  lical  reaction  which  hardens  or  sets 
the  bond,  and  after  sufficient  cooling 
the  vv^heels  are  ready  for  the  finishing 
room.  The  oven  is  equipped  v«ith  a 
Thwing  Pyrometer  and  the  maximum 
temperature  attained  is  approxin.ately 
800  degrees  Fah.  The  moulds  are  kept 
in  the  oven  for  about  24  hours.  Many 
shapes  and  sizes  of  wheels  are  made  by 
this  process  and  the  product  is  very 
regular  and  clean  in  appearance. 

All  wheels  have  a  sticker  giving  the 
grade  and  number.  The  company  dojs  a 
considerable  export  business  and  ships  a 
large  number  of  wheels  to  the  Old  Coun- 

try. They  make  any  grade  required  by 
their  customers,  while  wheels  of  almost 
any   shape   can   be   manufactured.     This 

HMSllliNG    DEPARTMENT. 
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company,  as  in  the  case  of  other  grinding 
wheel  manufacturers,  have  for  the  past 
year  oi  two  experienced  great  difficulty 
in  obtaining  an  adequate  supply  of  abra- 

sive material,  but  in  this  regard,  the  sit- 
uation is  improving  and  as  a  result  a 

material  increase  in  output  is  anticipat- 
ed. The  company  have  a  well  equipped 

and  up-to-date  plant  with  ample  room 
for  extensions  when  necessary. 

  ®   
ONTARIO'S  METALLIFEROUS   PRO- 

DUCTION 

RETURNS  received  by  the  Ontario 
Bureau  of  Mines  from  smelters,  refining 
■works  and  metalliferous  mines  of  the 
Province  for  the  six  months  ending 

June  30,  1917,  are  summai-ized  in  the 
table  below  which  gives  comparative 
figures  for  the  corresponding  period  in 
1916. 

Miller  Lake  O'Brien  continues  shipping 
at  the  same  rate  throughout  the  year, 

Gowganda  will  show  a  record  produc- 
tion for  1917.  The  increase  is  attributed 

to  the  high  grade  vein  discovered  in  the 
summer  of  1916.  The  Hargrave  mine  is 

now  shipping  regularly.  A  new  ship- 
per this  year  is  the  National,  formerly 

the  King  Edward  mine.  The  Mining 
Corporation  of  Canada  (Cobalt  Lake 
and  Townsite-City  mines)  shipped  over 
2,000,000  ounces  in  the  half  year.  Ship- 

pers of  500,000  ounces  or  more  were  as 

follows:  Nipissing,  Kerr  Lake,  O'Brien, 
Beaver  and  Coniagas  mines.  Silver  re- 

covered from  gold  ores  totalled  38,492 
ounces  and  from  copper  ores  646  ounces. 

Nickel-Copper. — The  production  of 
nickel-copper  matte  at  Copper  Cliff  and 
Coniston  shows  a  small  decrease  as  com- 

pared with  the  same  period  in  1916,  due 

SUMMARY   OF   METALLIFEROUS   PRODUCTION.   SIX  MONTHS.    1917 

Product. 
Gold      ounces 
Silver       
Cobalt    (metallic)            lbs. 

Nickel    (metallic)              " Nickel   oxide      
Cobalt   oxide      

Other   Cobalt  and   nickel  comp'ds.. 
Molybdenite              " Lead      
Copper    ore          tons 
Nickel    in    matte            " 
Copper   in   matte            " 
Iron  ore    (exported)    .,         " 
Pig    iron            " 

Quantity. Value $ 191S. 
1917. 1916. 

1917. 235,060 228,673 
4,822,740 4,586.941 

0,267,743 10,073,787 
6,188,269 7.684,439 121.817 162,250 103,677 237,004 

13,933 45.864 6,899 
19.073 ( ;        5,495  ) ( 1.648 

410.408  1 
;       153,498  •) 

204,638  ( 
175.308 ( ;       122,076  ) ( 
15.879 12.631 36.777 13,075 47,942 

912.934 
114,953 

922 

1.543 
14,368 45,688 

20.651 20,230 10.325.766 
10.115.000 11.426 10,381 4,207,620 4.152,400 

24.332 
85,135 40.968 715,912 

25,886,052 27.897,322 

It  will  be  noted  that  above  figures  are 
for  pig  iron  produced  from  Ontario  ore 
only.  Export  figures  for  1916  are  not 
available  for  iron  ore.  Nickel  and  cop- 

per in  matte  have  been  valued  at  25  and 
20  cents  per  pound,  respectively,  where- 

as copper  was  valued  at  ISVz  cents  per 
pound  in  1916. 

Gold. — It  was  anticipated  that  the 
production  for  the  half  year  would  show 
a  decline  as  compared  with  the  same 
period  in  1916,  owing  to  labor  troubles 
and  labor  shortage  at  the  Porcupine 
camp.  Nearly  all  the  mines,  including 
the  Hollinger  and  Dome,  have  been  de- 

veloping their  ore  bodies  and  increasing 
milling  capacity  in  preparation  for  the 
time  after  the  war  when  labor  will  be 

more  plentiful  and  operating  costs  de- 
creased. In  the  meantime,  production 

and  dividends  have  been  curtailed.  New 
producers  are  Gold  Reef  and  Tommy 
Burns  at  Porcupine,  Teck-Hughes  at 
Kirkland  Ijake,  and  Miller  Independence 
at  Boston  Creek.  A  single  stamp  is 
dropping  at  the  Rognon  on  Wabigoon 
Lake,  District  of  Kenora.  Mines,  in  or- 

der, producing  5,000  ounces  or  more 
gold  were  Hollinger,  Mclntyre,  Dome, 
Porcupine  Crown,  Tough-Oakes,  Schum- 

acher and  Porcupine  V.  N.  T. 
Silver. — High  prices  for  silver,  which 

averaged  75.44  cents  for  the  half  year 
as  compared  with  62.53  cents  for  the 
same  period  in  1916,  have  stimulated 
production  from  the  Cobalt  camp.  The 
lowest  New  York  price  was  71 .  75  cents 
on  March  27.  and  highest  78.64  on  Feb- 

ruary 15.  This  advance  in  value  has 
offset    increased    mining    costs.      If    the 

to  shortage  of  labor.  Assays  of  samples 
of  nickel-copper  matte  for  their  pre- 

cious metal  contents  were  made  for  the 
Royal  Ontario  Nickel  Commission  by 
Ledoux  and  Company  of  New  York. 
Platinum  and  palladium  were  found  in 
quantities  varying  from  0.32  ounces  to 
1.97  ounces  per  ton  of  matte.  These 
metals  are  quoted  at  $100  per  ounce. 
The  British  American  Nickel  Corpora- 

tion have  announced  that  their  new  elec- 
trolytic refinery  will  be  located  at  Mur- 

ray mine,  and  will  have  an  initial  cap- 
acity of  5,000  tons  of  nickel  per  annum. 

The  Port  Colborne  refinery  of  the  In- 
ternational Nickel  Company  will  pro- 

duce 7,500  tons  of  nickel,  and  provision 
is  made  for  quadrupling  the  capacity. 

Copper. — Shipments  for  the  half  year 
came  from  three  sources,  the  Tip  Top 
mine  near  Kashabowie,  the  Hudson  Cop- 

per Company  at  Havilah,  and  the  Keny- 
on  Copper  Company  of  Massey.  The 
last  mentioned  operates  the  Massey 
mine  where  a  100-ton  Callow  flotation 
mill  is  producing  20  per  cent,  concen- 

trates. Shipments  from  Bruce  Mines 
are  included  under  nickel-copper.  The 
Port  Arthur  Copper  Company  at  Mine 
Centre  is  erecting  a  concentrator  and 
will  be  shipping  soon. 

Iron  Ore  and  Pig  Iron. — Shipments  of 
ore  were  from  the  Helen  and  Magpie 

mines  of  the  Algoma  Steel  Corpora- 
tion, and  a  small  shipment  from  Moose 

Mountain.  Helen  ore  is  shipped  to  the 
Magpie  mine  for  treatment.  In  all, 
61,796  tons  worth  $231,937  were  mar- 

keted, of  which  24,322  tons  were  export- 
ed to  the  United   States.     Pig  iron   pro- 

duced at  Sault  Ste.  Marie,  Hamilton, 
Port  Colborne  and  Deseronto  totalled 
347,190  tons  worth  $6,067,050.  Out  of  a 
total  of  577,773  tons  of  ore  smelted  only 
77,202  tons  came  from  Ontario,  and  in 
the  table  the  quantity  of  pig  iron  pro- 

duced and  value  of  the  same  is  figured 
on  a  pro  rata  basis. 

Molybdenite. — The  production  of  this 
ore  is  increasing  rapidly.  Concentrators 
are  now  in  operation  at  Renfrew,  Mount 
St.  Patrick  and  Ottawa,  and  in  the  half 
year  treated  ore  from  thirteen  different 
mines.  At  Orillia  and  Belleville,  80,3.34 
pounds  of  ferro-molybdenum  worth 
$200,835   were   produced. 

Lead. — Smelters  at  Galetta  and  King- 
ston produced  912,934  pounds  of  pig 

lead  worth  $114,953  from  Ontario  ores. 
The  Kingston  Smelting  Company  also 
treated  1,895  tons  of  lead  ore  from  the 
United  States.  Ontario  ore  came  from 
the  Galetta  and  Frontenac  mines. 

  @   

Export  of  Coal  to  Canada. — A  des- 
patch from  Washington,  D.C.,  states  that 

continued  export  of  coal  to  Canada  in 
large  amounts  through  Great  Lakes 
ports  at  the  expense  of  the  Northwestern 
States  will  be  checked  immediately  by 
the  Fuel  Administration.  Dr.  H.  A. 
Garfield,  the  Fuel  Administrator,  has  re- 

quested the  Exports  Administration 
Board  to  permit  no  more  coal  to  be  ship- 

ped from  the  country  except  under 
license  restrictions,  and  asked  that  no 
licenses  be  granted  unless  they  are  ap- 

proved by  the  Fuel  Administration.  Coal 
heretofore,  along  with  other  American 
products,  has  gone  to  Canada  under 
blanket  licenses  issued  by  Collectors  of 

Customs.  "The  Fuel  Administration," 
said  Dr.  Garfield,  "does  not  intend  to  cut 
off  Canadian  exports,  but  with  this 
supervision  it  will  be  able  to  equalize 
the  distribution  of  coal,  and  see  that 
the  Northwest  and  Canada  both  get  their 

fair  shares."   ©   
A  writer  in  the  Blast  Furnace  and 

Steel  Plant  oibserves  that  with  all  its 
advantages,  such  as  convenience  of 
handling  and  absence  of  shock,  the  press 
has  two  failings.  In  the  first  place  it 
is  harder  to  get  rid  of  scale,  which  is 
dislodged  by  the  impact  of  a  hammer, 
and  it  cannot  strike  in  a  mould  as  large 
a  forging  as  a  hammer  its  equivalent 
in  other  respects.  The  Midvale  Steel 
Co.  consider  a  500-ton  press  as  the 
equivalent  of  a  2% -ton  hammer,  a  1,200- 
ton  press  as  equal  to  a  10-ton  hammer, 
and  a  2.500-ton  press  as  equivalent  to  a 
25-ton  hammer.  Nevertheless,  a  4^;4- 
ton  hammer  can  make  drop-forgings  be- 

yond the  capacity  of  a  1,200-ton  press, 
which  in  this  respect  is  about  equal  to  a 2'i-ton   hammer. 

  ©   
Jones — "'Say!  When  a  fellow  calls  on 

a  girl,  should  he  leave  his  hat  in  the 

hall   or  take  it  into  the  parlor  " 
Mudge — "Well,  if  the  girl  is  living  in 

a  boarding  house,  and  the  hat  is  worth 
anvthing,  I  think  he  had  better  hang  on 

to  it." 
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EMERGENCY    HACKSAW    REPAIR 

By  J.  E.  McCormack. 

SCENE— Out  of  town  on  a  re- 
pair job.  Circumstance  —  Only 

broug'ht  one  hacksaw  blade  and 
broke  it  before  done  using-  it.  Re- 

medy applied — "Stove  pipe  iron  wire 
wound  once  around  the  blade,  cross- 

ed on  top  (back  of  blade),  passed  around 

EMERGENCY  HACK-SAW  BLADE  REPAIR. 

ag:ain  and  the  end  shoved  under  the  lap, 
thus  forming  a  clove  hitch. 

The  wire  was  then  passed  back  around 
the  rear  pin  of  the  frame,  then  brought 
forward  and  the  ends  joined  by  twisting. 
Though  a  bit  wobbly,  this  served  the 
purpose  and  it  successfully  cut  in  two  ai 

IVi"  iron  shaft,  thus  proving  the  idea  to 
be  practicable  in  case  some  repair  of  the 
kind  becomes  necessary. 
When  a  suitable  drill  is  at  hand  and  a 

good  blade  breaks  near  one  end,  the  writ- 
er has  often  wound  a  strip  of  wetted 

flannel  or  other  cloth  a  number  of  times 
around  the  blade  near  the  broken  end, 
and  heated  that  end  in  a  suitable  flame 
to  draw  out  the  temper.  This  makes 
drilling  of  the  hole  easy,  and  the  wetted 
cloth  prevents  damage  to  the  remainder 
of  the  blade,  which  can  then  be  used  in 
nn  adjustable  frame,  or  if  in  a  solid 
frame,  pass  a  wire  through  the  hole  and 
around  the  pin  and  fasten. 

  ®   
STILL  ANOTHER  LATHE 

By  D.  A.  H. 
THE  accompanying  photo  shows  still 
another  lathe  that  is  doing  its  part  in 
the  present  warfare,  at  work  that  is 
anything  but  lathe  work.  The  machine, 
while  a  rather  old  one,  is  in  good  condi- 

tion but  had  been  set  aside  in  preference 
for  a  more  modem  tool  but  when  the 
pinch  came  it  was  belted  up  again  and 
put  to  work  as  a  grinder. 

As  will  be  seen,  an  emery  wheel  is 
held  between  flanges  on  an  arbor  that 
is  placed  on  the  centres  just  as  a  regular 
job.  The  wheel  itself  has  a  depressed 
centre  and  a  broad  working  face  against 
which  the  work  pieces  are  pressed.  The 
pieces  are  forgings  and  have  a  pad  or 
two  to  finish  true  with  three  locating 
points  on  the  back.  They  are  dropped 
in  a  holder  of  right  angle  shape  which 
may  be  seen  fastened  on  top  of  the  cross 
slide.  A  considerable  amount  of  stock 
has  to  be  ground  off  some  of  the  pieces 
to  go  in  the  gauge  and  this  variation  is 
very  nicely  taken  care  of  by  the  carri- 

age movement: — a  stop  is  set  on  the 
lathe  bed  for  sizing  and  another  to  pre- 

vent the  operator  from  losing  time  in 
running  the  carriage  too  far  away.    The 

pieces  are  dropped  in  the  holder  and  a 
"kicker"  throws  them  out,  so  there  is  no 
danger  of  personal  injury. 
The  grinding  pressure,  or  thrust,  is 

taken  by  the  hand  feed  of  the  carriage 
as  has  been  told.  There  is  another  fea- 

ture of  the  rig  which  relieves  the  work- 
man of  some  labor,  saves  the  wheel  from 

becoming  .grooved,  and  is  an  important 
factor  in  producing  first-class  work  and 
lots  of  it.  This  is  the  crank  motion,  belt 

driven  from  the  countershaft,  that  im- 
parts a  constant  back  and  forth  move- 

ment to  the  cross  slide.  A  hickory  pit- 
man and  supports  and  bearings  for  the 

"crankshaft"  of  wood  also  are  attached 
at  the  back  of  the  lathe.  In  practice  this 
inexpt-Tisive  arrangement  on.  this  old 
lathe  has  been  a  good  one,  having  turned 
out  over  a  million  pieces  at  a  most  satis- 

factory rate. 
When   the 

weight    that 

SHOWING   HICKORY   PITMAN   OPERATING   CROSS   SLIDE  OF   OLD 
LATHE   ARRANGED   FOR    DISC   GRINDrNG. 

FACTS   AND   DIRECTIONS   REGARD- 
ING   MODERN    GRINDING 
PRACTICE 

IN  the  early  days  of  the  grinding  ma- 
chine there  was  no  "roughing  cut."  Whe- 

ther much  or  little  material  was  remov- 
ed it  was  a  finishing  operation  through- 

out. In  a  review  of  facts  and  sugges- 
tions as  prompted  by  long  experience,  C. 

H.  Norton,  writing  in  Grits  and  Grinds, 
says:  The  grain  of  the  wheel  was  always 

fine,  so  that  "nice  finish"  could  be  ob- 
tained with  rapid  work  revolution,  with 

any  depth  of  cut,  and  regardless  of  whe- 
ther the  wheel  face  was  true  or  smooth. 

Wheel  truing  at  that  time  was  done  with 
a  diamond  hand  tool.  The  wheel  was  sel- 

dom, if  ever,  true,  and  never  parallel 
with  the  work  slide. 

Cylindrical  grinding  is  usuallv  done  bv 

what  we  term  "roughing  and  finishing" cuts.  These  cuts  sometimes  are  made  by 
two  operations,  the  work  is  then  handled 
twice.  In  many  cases,  however,  the 
roughing  and  finishing  cuts  are  merged 
one  into  the  other  by  practically  one 
operation,  and  the  work  is  not  removed 
from  the  machine  until  completed.  When 

completed  it  may  or  may  not  have  a 
fine  finished  surface,  depending  upon  the 
nature  of  the  work  and  where  it  is  to  be 
used.  By  fine  finished  surface  is  meant 
a  finely  ground  surface,  not  a  finely 
polished  surface.  The  cylindrical  grind- 

ing machine  is  what  its  name  implies — a 
grinding  machine,  not  a  polishing  ma- 
chine. 

The  dividing  line  between  a  finely 
ground  surface  and  a  polished  surface 
varies  according  to  the  mind  and  eye 
of  the  critic.  A  perfect  surface  to  one 
is  a  very  imperfect  one  to  another.  A 
commercial  finish,  however,  is  very  gen- 

erally recognized,  and  it  is  the  commer- 
cial finish  that  is  considered  here. 

Fine  or  Coarse  Wheels 

work  is  of  such  size  and 
the  operator  can  quickly 

place  it  in  the  machine 
and  remove  it  without 

'  effort,  a  special  rough- 
ing wheel  is  used  for 

the  first  operation. 
This  wheel  may  be 

very  coarse.  For  fin- 
ishing operations  a  re- latively fine  wheel  may 

be  used,  but  when 
tried  in  the  modern 
way  and  relatively 
slow  work  speeds  used, 
it  can  be  as  coarse  as 
30,  while  by  the  older 
method  it  must  be  as 
fine  as  80  to  100;  in 

fact,  in  some  cases  200 
was  used. 

When  the  two  cuts 
are  merged  into  one 
handling,  i.e.,  when 

the  work  is  too  large  or  too  heavy 
to  quickly  place  in  the  machine  and 
remove  without  effort,  or  when  but 
few  pieces  of  a  kind  are  to  be 
ground,  we  then  use  a  wheel  so  coarse 
that  a  finish  can  be  obtained  by  making 
a  temporary  surface  on  its  face  by  the 
use  of  a  relatively  smooth  diamond.  We 
then  use  the  same  wheel  for  both  rough- 

ing and  finishing.  The  diamond  is  trav- 
ersed slowly  across  the  face  of  the  wheel. 

The  wheel  is  then  used  with  light  cut  for 
the  finish  surface.  It  resumes  its  coarse 
cut  when  it  is  made  to  cut  deeply  again. 
In  this  way  we  secure  the  rapid  cut  of 
the  coarse  wheel  when  taking  the  rough- 

ing cut,  and  yet  obtain  a  commercial 
finish  with  one  and  the  same  wheel.  This 
method  is  especially  adapted  for  grinding 
large  and  heavy  work. 

The  whole  question  of  grain  of  wheel 
depends  largely  upon  the  manner  in 
which  the  wheel  is  used,  but  grains  from 
24  to  46  are  those  used  mostly  to-day. 
Some  prefer  several  sizes  of  grain,  mixed 
to,  secure  strength,  but  the  latest  ex- 

perience indicates  that  the  single  size 
from  30  to  36  is  the  best  for  nearly  all 
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work  with  a  commercial  finish,  while  from 
46  to  60  is  used  for  a  finer  finish.  These 
last  are  not  used  when  any  considerable 
material  is  to  be  removed. 

Depth  of  Cut 

The  depth  of  cut  must  depend  upon 
the  grain  and  grade  of  wheel  and  speed 
of  work  surface,  as  well  as  the  power 
available  at  the  wheel  spindle.  While 
some  classes  of  work  are  rapidly  pro- 

duced, only  by  relatively  deep  cuts,  in 
most  cases  the  maximum  production 
width  of  wheel  face  that  the  machine 
will  carry,  and  the  maximum  traverse 
speed  for  that  width  of  wheel,  in  order 
to  cover  the  work  with  the  maximum 
number  of  cutting  particles  per  minute. 
The  greater  the  number  of  cutting  par- 

ticles per  minute,  the  less  depth  of  cut 
necessary  for  a  given  amount  of  mater- 

ial removed. 

Width  of   Wheel   Face 

The  wheel,  face  for  the  cylindrical 
grinding  machine  can  be  any  width  from 

Vi"  for  special  shape  work,  to  the  widest 
that  a  cylindrical  grinding  machine  is 
designed  to  utilize.  If  users  of  ma- 

chines desire  to  pay  the  necessary  price 
there  is  no  limit  to  the  width  of  face  a 
machine  can  be  made  to  carry  and  no 
limit  to  the  width  that  can  be  made  to 
grind,  both  precision  work  and  commer- 

cial work,  if  the  work  is  of  such  size  and 
shape  that  it  will  not  be  distorted  by  the 
wheel  pressure  and  temperature  changes. 

Wheels  10"  wide  are  now  used  in  every 
day  work.  The  widths  now  used  are 
2,  3,  4,  5,  6,  7,  8,  and  10  inches. 

In  many  eases  work  ground  with  5" 
and  10"  wide  face  wheels  does  not  trav 
erse.  In  such  cases  the  width  of  the 
wheel  face  is  slightly  wider  than  the 
length  of  the  surface  being  ground,  and 

in  some  cases  with  2",  3"  and  4"  wheels the  work  does  not  traverse. 

Finishing 

Finishing  may  be  done  with  rapid  work 
revolution  and  also  with  very  slow  work 
revolution,  as  well  as  with  any  work 
speed  between.  It  may  be  done  with 
wide  wheels  and  with  narrow  wheels. 
It  may  be  done  with  very  fine  wheels 
and  also  with  very  coarse  wheels,  and 
with  all  grains  between. 

Good  finishing  depends  upon  the  skill 
of  the  operator,  whatever  speeds  or 
wheels  he  may  use,  but  ordinary  commer- 

cial finish  on  steel  is  perhaps  best  ob- 
tained by  using  a  medium  coarse  wheel, 

about  Grade  L,  carefully  trued,  and  with 
work  revolution  at  a  suitable  speed  for 

J  that  particular  wheel  and  that  particular 
piece  of  material.  In  case  of  hardened 
steel  the  grades  should  be  K,  J,  and  I, 
according  to  the  hardness,  shape  ant! 
nature  of  the  object  being  ground. 

When  finishing,  an  artist  operator  will 
succeed  with  any  wheel  from  I  to  L,  and 
any  grain  from  16  to  60.  But  when  well 
acquainted  with  the  particular  work  in 
hand  he  will  select  some  one  wheel  as 

giving  the  most'  production  and  best 
results.  What  wheel  he  would  select 
for  any  piece  of  work  cannot  be  foretold, 
because  his  success  depends  upon  his 
51-;ti  Different  artists,  select  different 
wheels  for  finishing  the  same  work. 

Traversing    Work   Table    vs.    Traversing 
Wheel 

Some  cylindrical  grinding  machines 
are  so  constructed  that  the  wheel  trav- 
eses,  while  others  are  so  constructed  that 
the  work  traveses.  There  is  much  use- 

less discussion  as  to  which  is  best — to 
traverse  the  work  or  to  traverse  the 
wheel.  The  answer  is  plain:  that  so  far 
as  the  grinding  action  of  the  wheel  is 
concerned  there  can  be  no  difference, 
whether  ahe  wheel  traverses  or  whether 
the  work  traverses. 

When  selecting  a  grinding  machine  the 
the  quality  of  its  workmanship,  conven- 

ience of  operation,  degree  of  precision  to 
which  its  various  parts  can  be  moved,  set 
and  maintained,  and  the  general  rigidity 

and  durability  of  its  design  and  construc- 
tion should  be  considered,  and  not  simply 

the  fact  that  the  wheel  may  or  may 
not  traverse. 

A  wise  designer  will  use  work  traverse 
when  that  shall  best  serve  to  secure  con- 

venience, durability  and  accuracy  with 
the  kind  of  work  to  be  ground,  and  wheel 
traverse  when  the  shall  best  serve  the 
needs  of  the  kind  of  work  to  be  ground. 

•   ©   

HANDY  HOLD  DOWNS  FOR 
SHARER  WORK 

By  F.  Brewer 
THE  accompanying  sketch  shows  a  pair 
of  "hold-downs"  which  the  writer  made 
for  use  when  shaping  or  milling  strips 
and  plates.  This  extremely  handy  and 
effective  pair  of  articles  are,  as  will  be 
seen    by    the    sketch,    simple    in    design 

FIG.    1.     HOLD-DOWN   FOR   SHAPER   WORK. 

and  easy  to  make.  Care,  however,  should 
be  taken  to  see  that  the  sides  are  square 
and  parallel  with  one  another,  also  that 
the  side  which  touches  the  vise  is  above 

and  the  side  which  touches  the  "job"  is 
below  the  centre  of  the  "hold-down." 
Having  respect  for  the  boss'  steel,  I  se- 

lected an  old  flat  smooth  file  and  an- 
nealed and  shaped  it  to  the  dimensions 

shown  in  sketch.  Pig.  1.  The  "hold- 
downs"  were  then  tempered  and  ground 
on  the  sides,  and  were  then  reaiiy  for 
use.  Their  value  is  readily  shown  by 
sketch.  Fig.  2.  The  job  can  be  held  low 
in  the  vise,  thus  relieving  the  vise  from 
a  great  deal  of  strain,  will  take  heavy 
cuts  without  shifting,  and  will  come  out 
absolutely  true  and  parallel.     The  shape 

FIG.   2.     METHOD   OF  XI.SING   HOLD-DOWNS. 

of  the  "hold-downs"  creates  the  tendency 
to  force  the  job  down  firmly  on  the  par- 

allel strip.  When  shaping  long  strips 
or  plates,  use  two  pairs  of  exactly  the 
same  width. 

EFFICIENCY     AND     CHEAP 
PATTERNS 

By  D.  Street. 
EFFICIENCY  in  the  pattern  shop,  which 
is  the  key  to  cheap  production,  depends 
upon  the  number  and  condition  of  the 
machines,  the  organizing  ability  of  the 
foreman,  the  initiative  of  the  craftsman, 
and  the  quality  of  the  timber  used  in  the 
construction  of  the  work.  All  pattern 
shops,  however  small  they  be,  ought  to 
have  a  saw,  a  band  saw,  a  trimmer,  a 

sand  papering  disc,  a  lathe  and  a  grind- 
stone. The  idea  that  because  a  shop  has 

only  a  few  men  no  machines  can  be  af- 
forded is  wrong.  It  is  because  the  pat- 

ternmaker has  realized  this  truth  that  he 
can  turn  out  work  cheaper  than  many 
firms.  It  is  often  possible  for  the  power 
in  a  large  works  to  be  on  all  the  time, 
because  there  is  always  one  or  other  of 
the  machines  in  use,  but  in  a  small  works 
it  is  essential  that  the  power  be  cut  off 
when  no  machinery  is  in  use.  It  is  pos- 

sible for  an  ingenious  foreman  to  impro- 
vise adjustments  which  will  make  the 

machines  more  serviceable,  such  as  glue- 
ing a  sheet  of  sandpaper  on  a  lathe  sur- 
face and  making  a  small  table  to  fix  into 

the  ordinary  tee-rest. 
Ill   Treatment   of   Machines 

Machines  are  more  abused  in  the  pat- 
tern shop  than  in  any  other  shop.  Care- 

lessness is  often  the  cause,  but  it  is  not 

always  possible  to  foresee  the  exact  fin- 
ished shape,  with  the  result  that  the  saw 

"finds"  screws  and  nails.  It  is  cheaper, 
if  need  be,  to  change  the  saws  several 
times  a  day  than  work  with  blunt  saws, 
which  latter  practice  necessitates  much 
bench  finishing  and  probably  spoilt  work. 
A  common  cause  of  spoilt  work  is  a 
slack  band  saw;  a  tight  band  saw  is 
subject  to  greater  strain,  and  is  more 
easily  broken,  but  the  danger  of  a  slack 
band  saw  uncutting  is  very  great.  A  very 
useful  machine  is  a  set  of  emery  wheels 
for  grinding  gouges.  They  must  be  kept 
in  good  condition.  If  they  are  not,  the 
outside  edge  of  a  true  running  grind- 

stone is  better.  A  soft  stone  carefully 

attended  to  is  a  sine  qua  non  of  the  pat- 
tern shop;  without  it  tools  cannot  be  kept 

in  good  order,  and  good  tools  are  neces- 
sary for  good  work. 

Wood    Lathe    Features 
Much  time  is  often  wasted  in  turning 

work;  the  lathe  ought  to  be  provided 
with  several  chucks  and  face  plates  of 
different  sizes  and  rests  suitable  for  con- 

cave and  convex  surfaces.  The  slide  rest 

is  occasionally  useful  in  a  wood-turning 
lathe  for  long  straight  barrels,  but  gen- 

erally it  is  not  of  much  U5e.  If  a  work 
man  has  to  turn  a  concave  surface  with 

a  straight  rest  he  has  to  be  either  con- 
tinually stopping  the  lathe  to  move  the 

point  of  the  rest  nearer  to  the  work,  or 
he  takes  the  risk,  which  is  a  considerable 
one,  of  the  tool  dipping,  and  probably 
breaking,  if  there  is  the  slightest  vibra- 

tion owing  to  the  overhanging  of  the  tool 
when  turning  at  the  centre  of  the  rest. 

In  shops  where  there  is  much  turning 
it  ought  to  be  done  by  one  man.  Turn- 

ing work  is  more  expensive  than  it  ought 
to  be,  because  only  a  specialist  can  ac- 

quire a  high  degTee  of  dexterity  in  the 
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lathe.  A  patternmaker  is  a  better  pat- 
tern turner  than  a  professional  wood 

turner,  because  the  latter  is  not  accus- 
tomed to  working  to  accurate  sizes.  It 

is  an  essential  to  have  a  man  do  the 
turning:  for  the  whole  shop  as  it  is  for 
one  man  to  be  told  off  for  a  patternmak- 
ing  machine.  As  little  work  ought  to  be 
turned  as  possible.  The  sandpapering 
disc  can  do  much  of  the  work  that  was 
formerly  done  in  the  lathe. 

Division   of   Labor 

There  is  not  enough  division  of  labor 
in  the  majority  of  pattern  shops.  Some 
jobs  are  peculiarly  suited  to  boys.  It  is 
waste  to  have  a  highly  skilled  man  mak- 

ing prints  and  flanges  or  building  seg- 
mental work.  Prints  ought  to  be  stocked 

in  various  thicknesses  and  sizes,  and  the 
youngest  apprentices  ought  to  make 
them.  It  is  obvious,  if  an  apprentice 
builds  a  segmental  body,  and  a  specialist 
turns  it,  the  finished  price  is  much  lower 
than  if  one  man  made  it  throughout. 

The  kind  and  quality  of  the  timber 
used  has  a  considerable  bearing  on  the 
finished  cost  of  patterns.  For  general 
patternmaking  yellow  pine  is  the  best 
timber.  It  is  easily  worked  and,  besides 
not  warping  readily,  takes  a  good  finish. 
Cypress  and  spruce  are  sometimes  used, 
but  are  never  satisfactory.  The  former 
warps,  and  is  too  brittle,  and  it  takes 
more  time  to  shape  than  yellow  pine. 
Spruce  is  too  open-grained,  and  changes 
its  shape  too  readily.  It  is  false  economy 
to  provide  a  bad  quality  timber  to  the 
pattern  shops.  Apart  from  the  large 
proportion  that  is  scrapped,  cheap  timber 
takes  longer  to  work  up.  A  foreman 
ought  to  consider  it  an  important  part 
of  his  duty  to  see  that  when  men  are 
breaking  out  timber  they  do  not  cut  to 
waste.  Carelessness  or  lack  of  skill  in 
drawing  off  is  responsible  for  this. 

Re  Setting  Down 

Too  much  time  is  usually  spent  in  set- 
ting down  work.  Unless  the  drawing 

board  is  to  be  sent  to  the  foundry,  the 
metal  need  not  be  painted  in.  Three  or 
four  views  are  sometimes  set  down,  when 
only  one  is  necessary.  It  is  often  pos- 

sible, indeed,  to  make  a  pattern  direct 
from  the  blueprint  without  setting  down. 
It  is  advisable  when  doing  this,  if  there 
is  a  core  box,  to  prepare  it,  first  drawing 
the  shape  of  the  pattern  as  well  as  the 
core  on  the  joint,  when  it  can  be  used  for 
taking  sizes  for  the  pattern.  There  is 
one  important  advantage  of  setting  down 
work,  and  this  is  that  the  craftsman  sees 
it  full  size,  and  thus  it  is  easier  for  him 
to  decide  on  the  methods  of  construction 
he  will  adopt. 

  ®   
Prohibit  Trading  With  Enemy  Firms. — 

A  supplement  to  the  "Canada  Gazette" 
of  recent  date  has  been  issued  containing 

.  a  proclamation  giving  effect  in  Canada 
to  the  prohibition  by  the  Imperial  Gov- 

ernment of  trading  with  firms  and  per- 
sons in  various  countries  of  enemy  na- 

tionality or  association.  The  names  of 
the  firms  and  persons  included  in  the  list 
number  several  thousand,  the  majority 
l>elonging  to  countries  of  South  America. 

TEMPORARY  REPAIRS  TO  GAS  EN- 
GINE GOVERNOR 

By  J.  E.  McCormack. 

IN  a  gasoline  engine  governor  of  the 
type  shown  in  section  in  Fig.  1,  the  arm 
A,  broke  at  the  hinge  pin.  Weights  DD 
were  connected  by  springs,  as  indi- 

cated in  Fig.  2.     Before  the  engine  stop- 

ped, one  of  these  springs  became  badly 
stretched,  but  was  put  back  as  well  as 
possible  later.  For  a  temporary  quick 
repair,  a  piece  of  wood  was  cut  as  in  K, 
Fig.  3,  the  side  projection  being  shaped 
to  fit  down  against  the  balance  wheel 
hub  and  into  the  space  between  the 
spokes  and  was  then  attached  to  the 
yoke  E,  Fig.  1,  by  means  of  a  suitably 
bent  carriage  bolt  shown  in  Fig.  4. 
Smaller  bolts  were  dropped  into  the 
springs  FF  (one  into  each  spring),  and 
a  washer  slipped  between  two  coils  of 
each  spring  and  above  the  ends  of  the 
aforementioned  small  bolts.  These  bolts 
were  then  passed  through  the  washers 
and  through  the  wooden  piece  K,  and 
washers  and  nuts  put  on  these.  The 
washers  in  the  springs  were  large  enough 

to  hold  the  springs  to  K,  yet  small  en- 
ough that  the  bolt  heads  did  not  pull 

through  them. 
After  being  planned,  the  repair  did 

not  require  much  time  for  its  accomplish- 
ment, and  the  engine  was  again  started. 

According  to  the  speed  indicator,  it  ran 
about  eight  per  cent,  slower  than  norm- 

al when  first  started,  which  was  not  con- 
sidered bad,  considering  the  stretched 

condition    of    the    springs.      They    were. 

however,  tightened  a  little  more  and  op- 
erations continued;  although  the  engine 

did  not  run  quite  so  steadily  as  for- 
merly, it  was  considered  much  better 

than  shutting  down  to  await  new  parts. 
The  one  weight  acting  alone  against  K, 
instead  of  against  a  duplicate  of  itself 
was  much  like  one  pulling  on  a  rope  tied 
to  a  post  as  compared  with  his  pulling 
against  another  man  on  the  some  rope. 
The  two  pulling  equally  merely  balance 
each  other,  the  strain  would  be  equal  to 
the  pull  of  one  and  the  same  as  though 
the  other  end  were  fastened  to  something 
solid. 

I  might  also  add  that  with  this  en- 
gine a  cord  was  passed  from  the  igni- 
tion switch  up  through  a  pulley  and 

across  to  where  the  operator  of  the  driv- 

en machinery  could  easily  reach  it  and 
thus  cut  out  the  ignition  and  so  stop 
the  engine  whenever  he  wished.  Also 
the  priming  bottle  used  was  decorated 
with  a  large  diamond  shaped  red  label 

to  prevent  anyone  mistaking  the  con- 
tents for  kerosene  or  other  liquid. 

— ©   

THE    SHOP    BUILT    IN    THE   WOODS 

By  D.  A.  Hampson. 

"MR.  MACKEY,  what  kind  of  a  shop  is 
this  to  learn  the  trade  in?"  Johnny,  the 
apprentice,  asked  the  question  of  his 
foreman  some  fifteen  years  ago  just 
after  he  had  worked  his  first  three 
weeks,  and  was  beginning  to  think  he 

should  be  "shoved  ahead"  faster.  "Well, 
Johnny  my  boy,  the  kind  of  a  shop  this 
is  to  learn  the  trade  in  depends  on  the 

kind  of  men  it  turns  out — you'll  have  to 
wait  and  see,"  v/as  the  reply.  And  after 
all  wasn't  that  the  very  best  answer  that 
could  be  given? 

The  shop  was  located  in  the  woods  of 
Herkimer  County  and  was  started  to 
make  a  couple  of  electrical  specialties 
which  the  owner  had  invented.  There 
were  a  planer  and  two  lathes  and  three 

drill  presses  and  a  miller — all  second- 
hand, bought  that  way  because  the  in- 
ventor was  true  (financially)  to  his  class. 

But  the  business  was  founded  on  merit 

and  at  the  time  of  Johnny's  question 
boasted  a  score  of  tools — second-hand — 
and  had  a  force  of  ten,  though  it  was 

only  two  years  old.  The  business  con- 
tinued to  grow  slowly  and  to-day  is 

housed  in  its  own  building,  employs  thir- 
ty-five men  and  is  a  shop  worth  going 

into  to  visit.  Not  marvellous  growth — 

but  substantial,  a  first  grade  credit  rat- 
ing, everything  paid  for  out  of  earnings 

with  no  inflated  capitalization,  and  with 

a  demand  for  the  product  country  wide. 

The  Boys  Come  Home. 

Last  fall  they  had  an  Old  Home  Week 

in  Herkimer  County  and  a  particular 

effort  was  made  to  get  all  the  old  boys 

that  worked  in  the  shop  to  come  back 

for  a  day  or  two.  Most  of  them  did  and 

accounted  for  themselves  in  a  creditable 

manner.  Dick  and  Harry  came  down 

from  Maine  where  one  of  them  has 

charge  of  the  assembling  in  a  lathe 

plant  and  the  other  is  superintendent  of 

machinery  for  a  firm  of  shipbuilders. 

Fred  and  "Dutch  Bill"  are  master  me- 

chanics in  auto  factories  in  Detroit  and 
couldn't  be  away  long  enough  to  come_ 

Johnny,  the  same  one,  is  in  control  of 

the  tool-making  at  a  central  New  York 

typewriter  plant  and  his  erstwhile  pa
l 

Will  left  his  $70  per  week  shell  making 

job  in  BrookhTi  long  enough  to  shake 

hands  anyway— Will  is  one  of  the  prizes 

in  the  plant,  a  man  that  doesn't  have  
to 

throw  a  bluff  to  hold  the  job.  Herbert 

is  a  subwav  contractor's  right  hand  man, 

has  charge  of  a  line  of  machinery  far 

removed  from  the  class  that  Hank  works 

on  as  an  expert  tool-maker  m  a  Penn-
 

sylvania watch  plant.  Mr.  Mackay,  the 

old  foreman,  left  his  own  business  on 

Lon°-  Island  to  drop  in  and  greet  his  suc- 

cessor in  the  home  shop,  one  of  his  own 

boys  grown  up  in  the  business. 
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Based  on  his  own  rating,  that  shop 
must  have  been  a  good  one  to  learn  the 
trade  in,  for  these  boys  went  out  from 

"the  woods  "  into  some  of  the  most  par- 
ticular shops  and  made  good  from  the 

start  and  there  were  others  equally  as 
successful  as  those  named.  The  rea- 

sons why  the  shop  turned  out  such  good 
men  are  not  hard  to  find.  First,  it 
selected  good  boys;  but  that  was  not  all 

of  the  first  part,  for  after  six  months' 
service  the  boys  were  frankly  asked  if 
they  eared  to  continue  in  the  trade  or  if 
they  showed  little  aptitude,  they  were 
dropped.  Second,  the  shop  was  located 
in  a  region  where  machine  shops  were 
not  numerous  and  when  a  boy  did  land 
a  job  in  the  shop  he  considered  himself 
fortunate  and  stuck  to  the  job  often  for 
years  after  his  apprenticeship  was  over. 

A  Final  Reason 

And  thirdly  is  that  old,  old  reason — 
the  shop  where  the  men  cannot  become 
specialists.  For  in  the  slack  times  the 
shop  took  in  job  work  to  help  out  on  the 
pay  roll  and  the  boys  got  that  most 
valuable  experience  of  outside  work — 
erecting,  engine  work,  babbitting — all 
with  makeshift,  whatever-you-find-at- 
hand  equipment.  Inside  the  shop,  some 
special  machinery  work  was  taken  on. 
This  necessitated  a  pattern  shop  and  a 
small  foundry;  and  lucky  is  the  machin- 

ist who  gets  the  benefit  of  work  in  these 
two  branches  along  with  his  other  train- 

ing. Then  the  specialty  business  ex- 
panded and  manufacturing  in  quantities 

was  an  important  part  of  the  business — 
really  its  financial  backbone.  With 
manufacturing  of  course  came  the  ma- 

chinery peculiar  to  it — punches,  screw 
machine,  turret  lathe,  and  Lincoln  mil- 

lers and  the  equipment  of  jigs,  tools, 
gauges,  micrometers,  etc.,  that  goes  with 
them. 

So  that  the  shop  up  ih  Herkimer 
County  was  well  qualified  to  turn  out 
good  men  and  the  men  were  not  afraid 
to  travel  in  fast  company,  mechanically 
speaking.  And  this  lack  of  specializa- 

tion was  what  gave  the  men  this  wider 
outlook — just  as  does  the  study  of  trade 
papers — and  prepared  them  for  the  next 
job   higher  up. 

  ®   
TUNGSTEN   FILAMENTS 

By   L.   E. 

A  NEW  preparation  of  tungsten  fila- 
ments has  been  enquired  into  and  adopt- 

ed by  some  German  firms,  and  in  brief 
the  process  necessitates  the  mixing  of 
the  metal  powder  with  2  per  cent,  of 
thoria,  which  is  kneaded  into  a  paste 
with  the  addition  of  some  binding 
agents,  through  which  a  thread  is  then 
squirted.  The  thread  is  first  preheated, 
and  then  rapidly  heated  to  2,400  or  2,- 
600  degrees  C,  the  object  being  to  make 
the  crystallization  of  the  metal  more 
rapid  than  the  passage  of  the  wire 
through  the  heat  zone.  The  first  ap- 

paratus used  for  this  delicate  operation 
had  the  dimensions  of  several  metres, 
the  actual  apparatus  is  only  a  few  cen- 

timetres in  height.  The  lesulting  wire 
is  said  to  consist  of  crystals  several 
metres  in  length  though  o.ily  a  few  hun- 

dredths of  a  millimetre  in  thickness,  the 

cross-section  of  the  wire  coming  out  oc- 
tagonal rather  than  circular.  There  are 

very  few  joints  in  the  wire,  whilst  the 
first  tungsten  wires  were  really  thin 
rods  built  up  of  very  short  sections.  A 
recrystallizati.on  of  the  filament  after 
long  continued  use  of  the  lamp  is  said 
not  to  occur. 

NEW  METHOD  OF  SMELTING  POOR 
IRON   ORE 

ACCORDING  to  the  "London  Times," 
two  young  Norwegian  engineers  have 
made  an  important  discovery  within  the 
realm  of  steel  smelting,  which  will  prob- 

ably have  far-reaching  results.  The  dis- 
covery has  been  patented  and  consists  of 

a  new  method  of  smelting  poor  iron  ore 

by  electric  energy  into  first-class  steel  at 
a  very  low  cost  and  with  less  fuel.  The 
smelting  will  be  done  by  assistance  of 
coal  oxide  gas  and  water  gas,  and  the 
new  important  factor  of  the  discovery  is 
that  the  coal  gas  by  passing  through  a 
flame  oven  is  reduced  to  coal  oxide,  which 
can  be  utilized  again. 

The  well-known  metallic  expert.  Dr. 
Groendal,  welcomes  the  new  process,  and 
has  put  his  different  metallic  patents  at 
the  disposal  of  the  young  engineers. 
Practical  people  are  sanguine  of  the  suc- 

cess of  the  new  smelting  process,  which 
will  specially  suit  a  country  like  Norway 
with  only  poor  iron  ore  deposits,  but 
plenty  of  cheap  water  power  at  disposal. 
The  Norwegian  mining  trade  journal, 

"Bergverkflyt,"  referring  to  this  new 
discovery,  says:  "We  welcome  this  dis- 

covery with  sincere  pleasure,  and  hope  it 
will  make  our  naturally  poor  country  rich 

and  mighty." 

SCREW    CONNECTIONS 

ALL  screw  connections  exposed  to  con- 
siderable heat  or  to  moisture  are  liable 

to  become  very  difficult  to  undo,  if  proper 
precautions  are  not  taken.  The  unions 
on  the  generator  of  a  steam  car  or  the 
union  on  the  exhaust  pipe  of  a  petrol  car 
are,  remarks  the  Autocar,  good  illustra- 

tions of  this.  The  brake  pins  and  nuts, 
the  nuts  on  spring  clips,  etc.,  are  also 

very  likely  to  become  rusted  on.  When- 
ever any  such  connection  is  removed,  a 

little  pure  graphite  mixed  with  oil  to  a 
paste  of  the  consistency  of  cream  should 
be  applied  to  the  threads.  The  nut  or 
union  can  then  be  unscrewed  without 
difliculty,  as  although  the  oil  may  be 
burned  off,  the  graphite  never  leaves 
the  metal,  so  the  threads  cannot  seize 
nor  oxidize  and  give  trouble.  Why,  adds 
our  contemporary,  makers  do  not  adopt 
this  system  with  new  cars,  is  not  easily 
understood,  as  it  costs  practically  noth- 

ing. Those  who  have  struggled  with 

inuts  firmly  rusted  on  somewhere  un- 
derneath the  car — such  as  an  axle  spring 

clip — will  appreciate  this  point. 

  ©   
IN  San  Francisco  a  firm  of  engineers  is 
designing  a  ship  with  a  length  of  330  ft., 
a  beam  of  44  ft.,  and  a  depth  of  31  ft., 
with  a  capacity  of  4,S00  tons,  to  be  built 

of  reinforced  concrete.  As  far  back  as 
1898  a  concrete  schooner  is  said  to  have 
been  employed  for  some  years  in  the 
North  Atlantic  coasting  trade. 

  ®   
PALAU  is  the  name  of  a  new  alloy  of 
gold  and  palladium  which  has  recently 
undergone  tests  at  the  United  States 

Bureau  of  Standards,  having  been  or- 
iginated by  a  Californian  metallurgist  as 

a  substitute  for  platinum  in  laboratory 
crucibles.  The  loss  in  weight  on  heating 

to  1,200  deg.  Cent,  is  intermediate  be- 
tween that  suffered  by  crucibles  of 

platinum  containing  0.6  and  2.4  per  cent, 
iridium  respectively.  The  melting  point 
of  the  alloy  is  1,370  deg.  Ceut.,  which 
con-esponds  to  that  of  an  alloy  of  80  per 
cent,  gold  and  20  per  cent,  palladium. 
In  resistance  to  most  of  the  chemical  re- 

agents to  the  action  of  which  such  ware 
is  ordinarily  exposed,  palau  compares 
favorably  with  ordinary  platinum  ware. 

  ©   
THE  behaviour  of  silicon-iron  alloys  un- 

der the  action  of  various  acids  was  dis- 
cussed by  Prof.  0.  L.  Kowalke  recently 

before  the  American  Electro-Chemical 

Society.  The  author's  conclusions  are 
that  silicon-iron  alloys  of  about  3  to  5  per 
cent,  silicon  are  attacked  very  readily  by 

sulphuric,  hydrochloric,  acetic,  and  citric 
acids.  These  alloys  are  not  excessively 

brittle.  Silicon-iron  alloys  of  about  16  to*- 
18  per  cent,  are  exceedingly  resistant  to- 
action  of  sulphuric,  hydrochloric,  nitric, 
acetic,  and  citric  acids.  .These  alloys 
are  so  brittle  that  they  must  be  ground; 

they  cannot  be  machined.  A  solid  solu- tion of  FeSi  in  iron  near  20  per  cent, 
silicon  is  resistent  to  mineral  acids. 
Search  is  in  progress  for  a  third  metal 

which  can  be  added  to  the  iron-silicon 
alloys  to  improve  their  strength  and 
still  retain  the  resistence  to  the  action 
of  acids. 

  ©   

THE  dependence  of  the  Swedish  iron  and 
steel  industry  on  foreign  supplies  of  coa! 

has  resulted  in  the  prices  of  these  pro- 
ducts rising  to  such  a  point  that  they  are 

quite  out  of  the  British  market.  Swedish 

pig  iron,  if  bought  to-day,  says  the 
"Ironmonger,"  would  cost  the  British 
consumer  about  $225  per  ton,  compared 

with  $30  per  ton  before  the  war.  The 
cost  of  rough  bar  iron  for  making 

crucible  steel,  and  of  steel  billets,  aver- 

ages $325  per  ton  or  a  little  more,  com- 
pared with  $52  and  $60  in  ordinary  times. 

  ©   
A  6-hr.  working  day  was  recently  ad- 

vocated by  Lord  Leverhulme  in  an  inter- 
view printed  in  a  British  paper.  He 

would  run  the  machinery  12  hours  with 
two  shifts  of  operatives,  expressing  the 
belief  that  the  human  machine  would  do 
as  much  in  6  hours  as  in  8,  except  in  a 

few  industries  where  exceptional  condi- 

tions prevail  and  that  the  extra  number 

of  hours  worked  by  the  mechanical  ma- chines would  enable  such  an  increased 

output  as  to  allow  possibly  for  the  same 
wages  now  paid  for  8  hours.  Incidentally, 

he  expressed  faith  in  co-partnership' 
rather  than  in  profit-sharing. 
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PNEUMATIC  DOOR  CONTROL  FOR 
STREET  CARS 

FROM  the  earliest  days  of  tram- way or  street  railway  service, 

engineers  have  been  striving'  to 
maintain  the  highest  standard  of  effi- 

ciency, not  only  in  the  mechanical 
operation  of  the  equipment,  but  also 
in  that  which  is  equally  if  not  more 

important — the  safety  and  conveni- 
ence   of    the    travelling    public.      While 

inches  lower  than  that  in  the  body 
of  the  car;  this  provides  a  command- 

ing position  for  the  conductor  over 
the  heads  of  the  passengers.  A  seat  is 

supplied  for  the  conductor's  convenience, 
being  so  arranged  that  it  can  be  tilted 
back  out  of  the  way  when  so  desired; 
suitable  stops  maintaining  it  in  either 

position. 

closing  of  the  doors  by  the  small  han- 
dle A  situated  to  the  right  of  the  cage. 

The  railings  of  this  cage  are  of  ordin- 
ary gas  pipe,  which  provide  a  suitable 

and  protected  means  of  supporting  the 
vertical  connecting  rods  and  necessary 
wiring.  On  the  lower  end  of  the  rod  B 
to  which  A  is  secured,  is  the  small  lever 
C  connected  to  a  similar  lever  D  on  the 

■WB  uai 

GENERAL   VIEW    01'    REAR    VESTIBULE. 
EXTERIOR    VIEW.         SHOWING    DOORS    CLOSED. 

the  progress  in  street  railway  systems 
may  not  have  been  phenomenal,  many 
remarkable  improvements  have  been 
developed  since  the  operation  of  the 
old  horse  car,  or  even  the  more  recent 
ancestor  of  the  modern  electric  tram  car 

— the  "Tonneville  Trolley."  It  is  in  the 
larger  cities,  however,  where  heavy 
traffic  is  encountered,  that  modern  cars 
are  more  extensively  equipped  with 
many  of  the  latest  innovations  of 

the  inventors'  or  engineers'  art. 
The  Montreal  Tramways  Com- 

pany operate  their  system  on  the 
pay-as-you-enter  plan,  where  the 
conductor  is  located  in  a  suitable 
position  in  the  rear  vestibule  to 
collect  fares  from  the  incoming 
passengers,  and  observe  when  the 
entrance  and  exit  are  clear  for  the 

next  movement  of  the  car.  Previ- 
ous to  the  changes  and  address 

here  described,  the  body  or  interior 
of  the  car  was  separated  from  the 
rear  vestibule  by  a  partition,  con- 

taining a  hinged  entrance  door, 
and  a  sliding  exit  door,  both  hand 

operated;  the  latter  being  adja- 
cent to  the  street  opening.  Simi- 

lar facilities  are  provided  at  the 
jforward  end  for  outgoing  pass- 

engers. The  alterations  consist  of 
the  removal  of  the  intervening 

partition,  rearranging  the  con- 
ductor's cage,  and  equipping  the 

street  opening  with  air-operated 
folding  doors  and  lower  step.  Fig. 
1  illustrates  a  general  view  of  the 
rear  vestibule,  showine  the  cen- 

tral cage  and  doors  fully  opened. 
The  cage  platform  is  on  a  level 
with  the  car  floor  and  extends 
about  two  feet  into  the  vestibule, 
the    floor    of    which    is     about    6 

Mechanical  Details 

The  control  and  operation  of  the  fold- 
ing doors  can  be  better  understood  by 

reference  to  the  line  drawings.  The 
doors  and  step  are  jointly  operated  by 
the  action  of  a  small  double  piston, 

single  cylinder  pneumatic  engine,  locat- 
ed in  a  suitable  compartment  directly 

above  the  folding  doors.  The  conductor 
has  absolute  control  over  the  opening  or 

FIG.    3.     END   ELEVATION   OF   OPERATING   MECHANISM 

upright  rod  E,  by  means  of  the  cross  rod 
F;  the  rod  E  being  in  turn  connected  to 
the  operating  lever  on  the  valve  of  the 
engine  G.  The  engine  is  so  designed 
that  when  air  is  admitted  into  one  end 
of  the  cylinder  the  air  on  the  opposite 
end  is  exhausted,  but  in  such  a  manner 
that  a  cushion  action  is  attained  just  be- 

fore reaching  the  extreme  position  in 
either  direction.  This  action  is  obtained 

by  means  of  two  exhaust  openings. 

A  large  one  permitting  rapid  re- 
^  lease  for  the  greater  proportion  of 

its  travel,  and  the  remaining  air  as 
it  exhausts  through  a  pin  hole 

opening,  allows  the  doors  to  gradu- 
ally close  to  a  fixed  position.  This 

action  results  when  handle  A  is  in 
the  extreme  position  either  way; 
the  doors  may  be  held  stationary 
in  any  desired  midway  location  by 
placing  the  operating  handle  in  a 
neutral  position  after  operating. 
As  before  stated  the  small  engine 
is  of  the  double  piston  type,  these 
pistons  being  rigidly  connected  by 
a  central  shaft,  the  upper  portion 
of  which  is  in  the  form  of  a  rack; 
this  rack  engaging  the  teeth  of  a 

gear  sector,  the  axis  of  which  ex- tends to  the  outside  of  the  casing, 

and  carries  the  lever  H.  Connect- 
ed to  this  lever  are  the  two  rods 

I  and  J,  the  opposite  ends  of  which 
are  secured  to  the  levers  K  and  L, 

these  being  threaded  pieces  for 

providing  accurate  adjustment.  It 
will  be  noticed  that  the  lever  K  is 

directly  connected  to  the  door  sup- 

port, while  L  is  fitted  to  an  auxil- 

iary gear  section  that  in  turn  en- 
gages a  similar  one  on  the  door 

support;  this  being  necessary  for 
uniform  and  opposite  control. 
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The  step  M  is  simultaneously  control- 
led with  the  action  of  the  doors  by 

means  of  underfloor  connections.  Se- 
cured to  the  lower  end  of  the  front  door 

shaft  is  the  lever  N  that  operates  the 
step  rod  O  by  means  of  the  connecting 
rod  P,  this  being  freely  supported  in 
suitable  framing.  The  spring  Q  is  to 
assist  in  keeping  the  step  up  when  the 
doors  are  closed,  and  when  in  this  posi- 

tion the  lower  step  folds  up  and  under 
the  top  step  R. 

Safety   Features 

Several  safety  features  are  mcorpor- 
ated  in  the  design  of  these  doors  that 
aid  in  eliminating  possible  injury  to  pas- 

sengers. With  anyone  standing  on  the 
lower  step  it  is  impossible  to  close  the 
folding  doors,  and  when  passengers  are 
upon    the   vestibule    floor   the   movement 

Stopping  the  machine  at  quitting?  time 
— any  old  way  to  get  it  shut  off— is 
disastrous  to  tools.  The  reasons  are 

many: — a  drill  may  be  half  way  in  a 
hole  and  when  the  machine  is  again 
started  the  supply  of  lubricant  does  not 
start  instantly,  perhaps  not  until  the 
drill  has  reached  its  depth  which  it  has 
to  do  dry;  the  same  is  true  of  the  cut 
off  tool  whose  edges  may  be  ruined  by 
cutting  just  that  1/16  in.  before  the 
flood  is  on.  The  best  way  is  to  watch 
and  shut  off  the  machine  just  as  the  cut 
off  tool  has  severed  a  piece — then  during! 
the  idle  movements  following,  the  lubri-  - 
cant  has  ample  time  to  flood  the  work 
before  a  tool  comes  in  contact  with  the 
bar. 

Whenever  it  can  be  arranged,  it  is 
better  to  use  a  centering  tool  before 
starting  a  drill.     With  small  drills,  it  is 

FIG.   4.     PLAN   OF  DOOR    OPERATING   MECHANISM. 

of  the  closing  doors  does  not  interfere 
with  the  convenience  of  the  passengers. 
An  interesting  feature  in  connection 
with  these  doors  is  the  arrangement  of 
hollow  rubber  cushions  on  the  contact 
edges  of  the  two  folding  doors.  These 
are  so  designed  that  should  anyone  out- 

side inadvertently  take  hold  of  the  cen- 
tral stanchion  S — which  is  located 

about  four  inches  inside  and  directly  op- 
posite the  '■?nier  of  the  closed  doors — ■ 

when  the  doors  are  closing,  no  injury 
will  result,  as  the  doors  can  be  entirely 
closed  and  yet  allow  the  hand  to  be 
withdrawn  with  a  little  effort.  This 
method  of  contact  has  the  additional  ad- 

vantage of  providing  a  perfectly  wea- 
ther-ti'jht  joint.  In  coniunction  with  the 
operation  of  the  doors  there  is  an  elec- 

tric signal  system  that  tells  the  motor- 
man  at  the  front  end  when  the  doors  are 
closed.  When  the  doors  are  just  about 
closed  contact  is  made  that  lights  a 
small  lamp  contained  in  a  perforated 
case  located  directly  in  front  of  the 
motorman,  so  that  he  can  tell,  without 
removing  his  eyes  from  the  street  in 
front,  when  the  rear  is  clear.  This 
light  remains  lit  all  the  time  the  rear 
doors  are  closed. 

  @   

SOME  SCREW   M.ACHINE  POINTERS 
By  D.  A.  Hampson 

MAKE  sure  that  the  cut  off  tool  is  not 
narrower  at  the  point  than  it  is  further 
back.  If  the  point,  or  end,  is  narrower 

the  tool  will  not  cut  freely  but  will  crowd  " 
and  bind,  making  a  rough  cut  and 
breaking  the  pieces  off.  A  tool  that  is 
dull  acts  the  same  way  for  the  corners 
are  the  first  to  dull  and  after  that  the' 
actual  cutting  edge  is  narrower  by  just so  much. 

well  nigh  impossible  to  do  good  work 
unless  a  centre  is  put  in  first.  An  ad- 

vantage of  the  centering  tool  in  any 
case  is,  that  the  cut  off  tool  does  not 
have  to  be  so  perfectly  set  as  without  it, 
for  the  centre  removes  a  button  or  tit 
that  may  have  been  left. 

Drill  holders  of  the  "floating"  variety 
are  a  great  help.  They  take  care  of 
misalignments  of  the  machine  and  save 
drill  breakage.  Floating  holders  for 
reamers  are  an  essential  if  straight  bores 
are  to  be  produced. 

Don't  try  to  drill  holes  too  deep.  A 
depth  of  three  times  the  drill  diameter 
is  about  the  limit  for  ordinary,  everyday 
work  that  is  "pushed."  If  the  limits 
will  allow  it,  grind  the  drill  so  it  cuts 
larger  than  itself  and  if  it  can  be  ar- 

ranged on  the  turret,  divide  the  hole 
into  sections  and  use  two  or  more  drills, 
the  second  a  few  thousandths  smaller 
than   the  first. 

The  best  steel  is  the  cheapest;  even 

if  the  speed  isn't  great  enough  to  war- 
rant high  speed  steel,  the  latter  will 

wear  much  longer  between  grindings  and 
effect  a  saving  that  way.  If  the  time 
it  takes  to  grind  and  set  a  tool  is  noted 
and  the  number  of  times  it  is  done  each 
week  is  noted  also,  there  will  be  no  doubt 
as  to  what  kind  of  steel  will  be  used. 

Half  a  minute  sighting  over  a  bar 
to  see  if  it  is  bent  will  save  half  an  hour 
looking  for  trouble  with  the  feed. 
When  a  box  tool  is  used  on  a  heavy 

cut,  the  cutter  itself  can  be  made  to 
stand  up  much  longer  if  it  is  fed  against 
a  bevelled  end  rather  than  a  square  end 
on  starting  the  cut  for  each  new  piece. 
Normally  the  tools  leave  a  square  end 
on  the  bar  after  each  piece  is  made  but 
if  the  cut  off  tool  or  the  box  tool  or  the 
forming  tool  as  the  case  mav  be  is  made 

to  feed  a  little  farther  or  is  made  with 
the  inside  bevelled  or  rounded,  there 
will  be  a  corresponding  part  turned  on 
the  bar  each  time  before  it  is  fed.  This 
"breaking  down"  of  the  blunt,  square 
end  saves  the  tool  from  the  sudden  heavy 
cut  and  prolongs  its  life. 

As  far  as  possible,  set  up  the  tools  by 
measurements  and  "shadow"  movements 
before  putting  in  the  bar.  This  saves 
many  a  broken  tool  and  drill. 

Setting  the  chuck  too  tight  only 
strains  the  machine.  If  the  bar  slips 
under  normal  cuts,  look  for  trouble 
(poorly  ground  or  dull  tools,  chips  clog- 

ging, a  loosened  screw,  etc.)  elsewhere 
before  setting  the  chuck  any  tight.  Be- 

cause it  strains  all  the  parts  concerned, 
a  too  tight  setting  is  worse  than  none 
and  is  a  source  of  future  trouble.  Be- 

cause the  bar  is  cold  drawn,  it  does  not 
follow  that  it  is  perfect  in  size — it  is 
not  unusual  to  run  across  bars  in  the 
same  shipment  that  vary   .005  inch. 

  ©   
THE   TEXTILE   MILLS   OF   BRAZIL 

By  F.  J. THERE  are  parts  of  Brazil  which  may 
some  day  become  the  Lancashire  of 
South  America,  so  far  as  manufacturing 
enterprise  and  development  are  concern- 

ed, for  some  of  the  mills  in  the  vicinity 
of  Rio  de  Janeiro  and  S.  Paulo  are 

amongst  the  most  finely  equipped  •  for 
spinning  and  weaving  cotton.  From 
many  of  these  places  and  others  many 
textile  workers,  who  had  gone  out  there 
from  Lancashire,  had  to  return  home  on 
the  outbreak  of  war,  and  up  to  that  time 
cotton  spinning  and  weaving  had  made 
good  progress.  Of  course,  with  the  out- 

break of  war,  all  calculations  as  to  the 
money  market  were  upset  and  work  on 
mills  then  in  course  of  construction  had 
to  be  abandoned.  During  the  past  twelve 
months,  however,  there  has  been  a  better 
trade  in  the  Brazilian  markets,  though 
the  Lancashire  manufacturers  do  not  yet 

understand  that  they  must  fulfil  the  re- 
quirements of  the  customer.  Nearly  all 

the  spinning  and  weaving  rooms  in  the 
Brazilian  textile  mills  are  laid  out  on  an 

elaborate  plan  and  furnished  with  Old- 
ham, Manchester  and  Bolton  machinery, 

and  in  regard  to  the  manner  in  which  the 
machinery  has  been  planned,  particularly 
as  to  the  space  allowed  between  each  ma- 

chine, there  are  few  mills  in  Lancashire 
to  compare  with  them.  Attached  to  the 
factories  are  houses  and  schools  for  the 
families  of  the  workpeople,  laid  out,  in 
some  cases,  on  a  model  plan.  This  is 
especially  the  cnse  in  regard  to  the  mills 
of  Penedo.  in  the  State  of  Alagoas,  the 

Kangu  mills  and  the  concerns  of  the  Con- 
fianca  Industrial  Company  at  Rio  de 
Janeiro.  In  most  of  the  developed  States 
of  Brazil  the  spinning  and  weaving  of 

cotton  already  form  the  principal  in- 
dustry and  the  greater  part  of  the  ma- 

chinery has  been  supplied  from  the  Lan- 
cashire textile  firms. 

  ©   
The  man  who  is  well  paid  for  work- 

ing twelve  hours  a  day  is  better  off  than 
the  one  who  is  poorly  paid  and  works 

eight. 
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UTILIZATION    OF    OIL    POWER 
By  L.  E. 

IN  certain  quarters  the  subject  of  oil 
fuel  is  receiving  a  good  deal  of  at- 

tention, and  it  seems  probable 
that  after  the  war  oil  will  be 
more  largely  used  for  power  pur- 

poses than  has  hitherto  been  the  case. 
Oil  fuel,  liquid  oil  fuel  and  fuel  oil  are 
interchangeable  terms  for  the  same  pro- 

duct, and  the  term  "crude  oil"  in  this 
connection  is  a  misnomer,  as  the  latter 
contains  a  number  of  fractions  such  as 
petrols  and  paraffins,  which  can  be  used 
for  power  purposes  after  they  are  ex- 

tracted by  distillation  from  the  crude  oil 
before  it  becomes  fuel  oil.  Generally 

speaking,  the  term  "oil  fuel"  is  applied 
to  the  heavy  dark-colored  oil  which  re- 

mains after  certain  of  the  lighter  frac- 
tions are  removed. 

A  comparison  between  the  best  steam 
coal  and  the  highest  grade  oil  at  pre-war 
prices  shows  a  decided  balance  in  favor 
of  the  latter  in  equal  heat-raising  quanti- 

ties. Not  only  is  oil  superior  in 
this  respect,  but  it  is  far  more  portable, 

weig'hs  less,  and  occupies  less  space 
than  coal  for  equal  heating  values.  It  is 
decidedly  more  convenient  in  every  way 
for  ship  use,  as  it  can  be  more  easily 
stored  both  on  the  wharf  and  on  board. 
Less  time  and  labor  are  required  in  tran- 

shipping, and  its  use  sets  free  for  other 
duties  a  number  of  men  who.  under  5. 
continuance  of  the  present  system  of  fir- 

ing, would  be  employed  in  the  stokehold. 
For  both  industrial  and  general  purposes 
also  the  use  of  oil  power  is  likely  to  be- 

come increasingly  popular,  as  the  oil  en- 
gine using  ordinary  grades  of  paraffin 

has  demonstrated  its  value  in  a  number 
of  situations  and  for  a  variety  of  uses. 
More  particularly  is  this  the  case  in 
country  districts,  where  the  great  ma- 

jority of  private  electric  light  installa- 
tions are  driven  by  oil  engines,  and 

pumping,  sawing,  chaff-cutting  and  sim- 
ilar operations  are  almost  invariably  car- 
ried out  by  means  of  oil  power.  Even  in 

towns  where  coal  gas  is  available  at  a 
low  cost  and  coal  can  be  obtained  cheap- 

ly and  in  plentiful  quantities  the  oil  en- 
gine has  gained  a  firm  footing,  and  to  the 

engineer  it  is  evident  that  the  use  of  oil 
for  power  purposes  will  show  a  steady 
increase  in  the  future. 

Effects  on  Coal  Consumption 
Whilst  this  will  have  a  considerable 

effect  on  coal  for  steam-raising  purposes, 
it  will  have  little  or  no  effect  on  the 
amount  of  coal  used  in  the  country;  the 
only  difference  will  be  that  more  coal  will 
be  subjected  to  destructive  distillation 
than  has  formerly  been  the  case.  For 
some  years  to  come  it  is  probable  that 
the  after-effects  of  the  war  will  militate 
against  the  importation  of  mineral  oils, 
and  many  of  the  products  of  coal  distilla- 

tion, amongst  which  may  be  particularly 

mentioned  the  benzoles,  will  take  their 
place.  The  distillation  of  shale  oil  will 
also  be  developed  to  a  considerable  ex- 

tent. Shale  oil  has  been  extracted  in 
Scotland  for  over  half  a  century,  but  at 
the  moment  the  Scotch  supply  is  of  rela- 

tively little  importance.  When  mineral 
oils  are  he'ated  in  a  retort  the  highly  in- 

flammable vapors,  as  petrol,  benzoline,  or 
naphtha  are  first  driven  off,  followed  in 
order  by  illuminating  oils,  intermediate 
and  lubricating  oils,  leaving  petroleum 
refuse,  technically  known  as  astaki.  All 
those  products  can  be  used  for  the  econ- 

omical production  of  power,  but  they 
must,  of  course,  be  used  in  differing 
ways. 

Methods  of   Using   Oil 

It  is  not  generally  known,  except  in 
engineering  circles,  that  there  are  four 

sepai-ate  and  distinct  methods  by  which 
power  can  be  obtained  from  oil.  The  first 
and  most  common  is  that  in  which  the 
more  volatile  constituents,  as  petrol,  or 
gasoline,  are  made  use  of  as  in  the  or- 

dinary motor  car,  launch  or  aeroplane. 
Engines  worked  with  these  light  oils  re- 

quire a  carburetter,  in  which  air  is  mixed 
with  the  vapor  in  order  to  form  an  ex- 

plosive mixture.  In  the  second  method, 
ordinary  illuminating  oil  is  used,  the  oil 
being  vaporized  by  means  of  heat,  mixed 
with  a  due  proportion  of  air,  and  ex- 

ploded behind  a  piston.  In  the  Diesel 
modification  of  this,  heavy  oils  are  used, 
and  are  compressed  with  air  to  so  great 
a  pressure  that  the  heat  generated  by 
the  compression  explodes  the  mixture 
and  drives  the  piston.  There  is  a  great 
future  for  engines  of  this  type  on  ac- 

count of  the  great  power  they  develop, 
the  simplicity  of  their  action  and  the 
comparative  cheapness  of  the  fuel  they 
require.  The  third  method,  which  is  sel- 

dom adopted  in  Great  Britain,  is  that  in 
which  the  petroleum  is  distilled  in  a  sep- 

arate retort  until  it  is  given  off  in  the 
form  of  a  rich  gas.  This  can  be  used  for 
illuminating  purposes,  but  in  power  work 
it  is  mixed  with  a  large  proportion  of  air 
and  introduced  into  the  cylinder  of  an 
internal  combustion  -engine  designed  for 
use  with  gas,  and  not  oil  or  petrol.  The 
fourth  method  combines  the  cheapness  of 
oil  with  the  flexibility  of  coal  firing. 
The  mineral  oil  is  used  in  the  form  of 
fuel,  and  burned  under  a  boiler  in  order 
to  produce  steam.  In  this,  the  heavier 
and  more  common  oils  give  the  best  re- 

sults. The  oil  is  blown,  usually  by  means 
of  steam,  on  to  a  bed  of  burning  embers, 
consisting  generally  of  cinders  and  chalk, 
when  it  is  ignited  and  burns  with  great 
heat.  A  system  used  on  certain  railways 
makes  use  of  the  refuse  from  shale  dis- 

tilleries, green  oil,  tar  from  oil  gas, 
creosote,  and  other  heavy  fuels.  This 
method  has  proved  reliable  in  practice, 
and  has  been  widely  adopted  in   marine 

work  and  will  no  doubt  come  extensively 
into  use  in  the  Tuture. 

  ©— 

ACCIDENT   PREVENTION  ' 
By  C.  T. 

THAT  the  importance  of  "Safety  First" is  recognized  is  shown  by  the  fact  that 
its  progress  is  being  watched  and  its 
principle  observed  by  the  majority  of 
large  manufacturing  concerns.  It  is  in- 

teresting to  note  the  close  relationship 
which  exists  between  it  and  operating 
expenses.  In  one  British  public  utility 
company  employing  2,000  hands,  during 
the  period  beginning  January  1st,  1913, 
and  ending  December  31st,  1915,  the 

time  lost  by  employees  on  account  of  in- 
juries received  whilst  attending  to  their 

various  duties,  amounted  to  no  less  than 
22  1/3  years.  As  the  average  salary  of 
the  men  injured  was  $75  per  month,  the 
company  paid  out  during  that  period  over 
$20,000  in  salaries,  for  which  it  received 
no  return  in  work.  At  the  end  of  1915 
the  company  extended  its  business  and 
increased  its  pay-roll,  and  it  would  na- 

turally be  thought  as  the  number  of 
workpeople  increased  the  number  of  ac- 

cidents would  rise  proportionately,  but  at 
that  date  the  attention  of  the  concern 

was  directed  to  the  "Safety  First"  move- 
ment, and  an  accident  prevention  cam- 
paign inaugurated.  The  immediate  re- 

sult was  a  great  decrease  in  the  number 
of  workers  receiving  injuries,  and  at  the 
end  of  the  year  the  firm  found  out  that 

they  had  paid  out  $5,000  less  than  dur- 
ing the  preceding  twelve  months  for  ac- 

cident pay.  This  shows  plainly  enough 
that  the  results  of  the  care  taken  were 
quite  sufficient  to  justify  a  continuance 
of  the  new  policy  from  a  financial  stand- 

point alone. 
Co-operation   Pays 

There  is  no  need  to  mention  the  rela- 
tionship existing  between  output  and  ac- 

cident prevention.  The  wasteful  effect  of 
substituting  a  comparatively  unskilled 
workman  for  one  who  has  been  injured 
will  be  apparent;  and,  further,  if  the 
experienced  worker  has  been  injured  the 
chances  are  that  the  unskilled  man  will 

be  still  more  liable  to  injury.  If  safe- 
guards are  provided  and  the  workman 

knows  that  the  guard  offers  him  com- 
plete protection,  his  speed  naturally  in- 

creases, and  with  increased  speed  comes 
an  increase  in  output. 

the  good  feeling  which  is  developed 
between  employer,  employee,  and  the 

public  where  the  "Safety  First"  prin- 
ciples are  observed  is  an  important  item. 

A  good  deal  of  "industrial  unrest"  has been  attributed  to  a  failure  on  the  part 
of  the  firm  to  study  the  safety  of  their 
employees  sufficiently.  A  plant  which 
runs     along     smoothly,     with     everyone 
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working  in  perfect  harmony,  is  not  only 
one  of  the  aims  of  safety  work,  but  also 
one  of  the  essential  factors  in  ensuring 
the  proper  results.  Accident  prevention 
work  certainly  pays,  because  it  cuts 
down  the  operating  costs,  increases  the 
output  of  the  plant  and  saves  needless 
expense  and  suffering  to  workmen  and 
their  families,  and  develops  a  spirit  of 
good-will  between  the  parties  concerned, 
which  has  a  great  financial  value  to  the 
employing  firms. 

UNIQUE  HIGH  TEMPERATURE 
ALLOYS 

By  Mark  Meredith. 

THERE  are  two  metals  worth  attention 
in  most  places  where  there  are  facilities 
for  making  and  casting  them — one  being 
what  is  called  "Mitis"  iron,  which,  if 
properly  made,  is  a  homogeneous  form  of 
wrought  iron  which,  without  annealing, 
can  be  bent  or  forged  either  hot  or  cold, 
and  very  well  takes  the  place  of  mild 
steel — it  can  be  case-hardened — and  the 
other  is  a  form  of  bronze  containing  any- 

where up  to  GO  per  cent,  of  iron,  but 
probably  most  usefully  about  20  per 
cent,  and  which  can  be  rolled  and  other- 

wise worked  whilst  it  is  practically  in- 
corrodible. Both  of  these  to  be  success- 

ful must  be  made  from  carbon  free  iron, 
and  both  must  be  quickly  melted  in 
closed  crucibles  to  prevent  absorption  of 
carbon  in  a  gaseous  state  so  far  as  pos- 

sible; the  successful  results  in  each  case 
being  conditional  upon  the  absence  of 
carbon,  phosphorus  and  sulphur.  Only the  best  Swedish  iron  can  be  used  in  the 
work,  and  in  the  case  of  ,the  iron  only  a small  proportion  of  scrap  arising  from 
the  casting  processes  can  be  utilized  a 
second  time,  for  which  reason  there  must 
be  an  outlet  for  the  scrap  metal  for 
cupola  use.  The  bronze  can,  of  course, 
be  remelted  if  properly  made  with  as 
pure  commercial  metals  as  are  obtain- able. 

Relative  Costs 

In  the  case  of  the  iron  castings,  there 
is  little  or  no  saving  in  cost  over  or- 

dinary annealed  malleable  castings, 
whilst  it  is  possible  that  even  a  higher 
cost  may  occur,  the  chief  advantage  be- 

ing that  time  is  saved,  the  castings  being 
ready  as  soon  as  made;  this  not  being  the 
case  with  the  ordinary  annealed  malle- 

able iron  castings,  which  often  take  a 
month  or  more  for  delivery.  With  the 
bronze  the  metal  can  be  produced  for  l.'Jc 
per  pound  or  less,  ready  for  pouring  into 
the  moulds,  whilst  machined  castings  are 
practically  incorrodible  when  exposed  to 
the  air.  There  is  nothing  to  prevent 
these  things  being  made  anywhere  so 
long  as  the  appliances  are  in  existence, 
but  this  is  just  where  the  trouble  comes in. 

In  making  iron  castings  the  iron 
should  be  melted  in,  roughly,  75-lb.  lots 
(net),  and  it  should  be  fluid  in  about  2  to 
2%  hours;  the  crucibles  are  then  opened 
and  aluminum  up  to  0.,5  per  cent,  added 
in  the  form  of  feiTo-aluminum  with  an 
Al  content  of  from  8  t6  10  per  cent.,  the 
actual  amount  being  determined  in  the 
laboratory  according    to  the   iron    used. 

The  melting  point  of  the  iron  will  be 
somewhere  between  1,500  deg.  and  1,600 
deg.  Cent.,  or  from  2,700  deg.  to  2,900 
deg.  Fah.,  and  it  takes  about  160  lbs.  of 
really  good  furnace  coke  to  melt  each  100 
lbs.  of  iron  in  a  good  furnace. 

In  making  the  bronze,  the  iron  has  to 
be  melted  as  for  the  iron  castings,  and  to 
this  is  added  the  copper  at  a  red  heat  and 
with  a  melting  point  of  about  1,050  deg. 
Cent,  or  1,925  deg.  Fah.;  this  being  fol- 

lowed by  the  tin  or  zinc,  both  of  which 
melt  at  a  low  temperature,  and  if  added 
in  as  hot  a  state  as  possible,  by  the  re- 

actions caused,  no  additional  heat  is  ne- 
cessary. The  alloy  when  made  melts 

somewhere  between  1,050  deg.  and  1,200 
deg.  Cent.,  according  to  content,  or,  say, 
from  1.900  deg.  to  2,100  deg.  Fah.,  which 
is  about  the  range  for  cast  iron. 

Crucible  Consumption 

As  there  must  be  the  greatest  freedom 
from  carbon  possible,  clay  or  other 
crucibles  free  from  carbon  must  be  used, 
and,  as  such  crucibles  can  rarely  be  used 
again  after  being  cooled  down,  as  many 
successive  melts  as  possible  must  be  se- 

cured for  the  sake  of  economy,  this 
meaning  that  in  practice  either  single  or 
multiple  pot  furnaces  must  be  provided 
with  forced  draught  to  ensure  that  the 
carbon  of  the  fuel  is  reduced  to  the  high- 

est state  of  combustion — carbonic  acid — 
and  it  also  means  that  the  heat  must  as 
far  as  possible  be  held  in  the  furnaces 
and  not  sent  up  the  flues.  Of  course, 
crucibles  for  this  kind  of  work  are  stood 
on  stands  to  keep  them  steady  and  in 
position,  this  assisting  in  the  arrange- 

ment of  the  blast,  and  as  this  should  not, 
as  a  rule,  exceed  3  in.  on  the  water 
gauge,  there  should  not  be  excessive  fus- 

ing of  the  walls  of  the  furnaces,  pro- 
vided dry,  or  possibly  preheated  air  is sent  in. 

To  secure  high  rates  of  combustion 
large  volumes  of  air  at  just  sufficient 
pressure  to  cause  it  to  penetrate  to  all 
parts  of  the  fuel  should  be  carefully  ar- 

ranged, while  it  is  also  desirable  that  the 
fuel  should  be  broken  to  a  moderate  size 
to  expose  as  much  surface  as  possible. 
The  physical  structure  of  the  coke  has 
much  to  do  with  both  the  volume  and 
pressure  of  the  air  used,  and  can  only  be 

determined  by  actual  trial  at  the  "fur- naces being  operated. 

Various  forms  of  furnace  can  be  used, 
but  in  every  case  the  object  aimed  at 
should  be  that  of  concentrating  the  heat 
on  the  crucible  or  crucibles,  which  the 
particular  form  of  furnace  is  made  to 
contain,  the  mere  burning  of  fuel  not  al- 

ways being  equivalent  to  heating  power. 
There  are  many  furnaces  working  well  in 
various  places  for  both  single  crucibles 
and  for  three  and  four  crucibles  in  each 
fire,  for  which  reason  there  should  not  be 
much  difficulty  in  selecting  a  suitable 
form.  Only  the  best  workmanship  in 
erecting  and  the  best  material  will  stand 
the  intense  heat  for  any  time,  which  in 
general  practice  confines  the  choice  very 
largely  to  fireclay  bricks,  which  in  the 
best  forms  will  stand  up  to  approxima- 

tely 1,700  deg.  Cen^.,  and  nTi^-nesia  bricks 
up   to  2,150   deg.  Cent,  whilst  chromite 

bricks  will  stand  up  to  2,000  deg.  Cent. 
It  is  really  advisable  to  use  the  magnesia 
bricks,  irrespective  of  cost;  however, 
with  a  well  constructed  and  carefully 
fired  furnace  the  walls  are  not  the  hot- 

test part,  and  a  good  fireclay  brick  will 
stand  very  well;  but  all  depends  on  the 
bricks,  in  some  cases  the  method  of 
manufacture  not  being  all  that  can  be 
desired,  quite  irrespective  of  the  content 
of  the  fireclay. 

The  tools  used  in  connection  with  fur- 
nace work  must  be  well  made  and  of  suf- 

ficient strength,  pai'ticular  attention  be- 
ing paid  to  the  lifting  tongs,  which  must 

fit  the  crucibles  and  grip  them  right 
round  in  two  or  three  places,  owing  to 
the  fact  that  the  crucibles,  whether  of 
clay  or  plumbago,  become  more  or  less 
plastic  at  high  temperatures,  although 
they  do  not  really  reach  a  state  of  actual 
fusion.  All  stirring  of  metals  should  be 
done  with  fireclay  rods  or  stirrers,  and 
not  with  iron,  as  in  the  usually  adopted 
manner,  because  carbon  must  not  be  in- 

troduced in  any  way,  either  in  a  solid  or 
gaseous  state.  High  temperature  and 
freedom  from  carbon  being  necessary,  it 
is  quite  possible  that  electric  furnaces 
would  answer  better  than  fuel  furnaces, 
and  investigation  in  this  direction  is  cer- 

tainly worth  some  amount  of  investiga- 
tion where  facilities  exist. 

  ©   
THE   MARCH   OF    PROGRESS 

By  C.  I. THE  development  of  any  particular 
branch  of  industry  generally  divides 
itself  into  three  separate  parts,  which 
are  sufficiently  well-defined  to  enable  the 
stages  to  be  marked  with  exactitude.  The 
fi_rst  stage  is  that  in  which  the  process  of 
trial  and  error  predominates.  The  ma- 

chine or  engine  produced  is  the  product 

of  experience.  Continued  obsei'vation  in 
working,  alteration  of  detail  and  re- 

arrangement of  elements  constitute  the 
methods  by  which  a  degree  of  perfection 
is  obtained.  So-called  theoretical  con- 

siderations play  no  part  in  this  stage  of 
development,  the  instinct  or  experience 
of  the  designer  or  operator  being  the  de- 

ciding factor  in  all  changes.  In  the  second 
stage,  the  whole  subject  is  minutely  ex- 

amined from  a  purely  technical  stand- 
point, and  the  reasons  which  underlie  the 

various  peculiarities  in  construction  or 
operations  are  critically  scrutinized  so 
that  some  rational  basis  for  future  work 
may  be  arrived  at.  In  this  stage  of 
development  the  product  of  experience 
will  be  found  to  be  developing  on  wrong 
lines,  and  in  defiance  of  certain  truths 
which  can  be  scientifically  demonstrated. 

Or  it  may  be  that  these  truths  are  ascer- 
tained for  the  first  time  as  a  result  of 

these  investigations.  The  third  stage  of 
development  is  that  in  which  the  work 
of  the  pure  scientist  is  turned  to  prac- 

tical account,  and  in  which  designs  and 
processes  are  modified  to  bring  them  into 
agreement  with  the  results  of  scientific 
investigation.  It  is  in  this  third  sta<re 
that  the  great  competitive  race  is  run, 
and  where  firms  and  individuals  who  re- 

fuse to  be  guided  by  the  most  up-to-date 
scientific  factors  must  come  to  grief. 

There  are  many  fields  of  labor  in  which 
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the  first  machines  are  based  on  exact 
scientific  facts  and  where,  therefore, 
there  are  but  two  chief  stages  of  de- 

velopment, but  on  closer  investiga- 
tion it  will  be  found  that  in  the  thousand- 

and-one  different  branches  which  consti- 
tute one  field  of  labor  the  three  stages 

of  progress  are  continually  taking  place. 
Thus,  in  the  realm  of  machine  tools,  the 
first  machine  produced  was  one  that 
would  stand  up  to  its  work  and  give  fair 
results  in  accuracy  and  quantity  of  pro- 

duction. Then  when  high-speed  steel 
forced  an  investigation  of  the  question  of 
cutting  power,  and  the  forces  at  work 
during  cutting,  it  was  found  possible  to 
improve  the  design  of  the  machines,  in- 

crease speeds  and  also  production.  As 
the  late  Professor  Nicholson  once  wrote: 

"The  necessity  for  any  serious  applica- 
tion of  theory  or  calculation  in  the  de- 
sign of  machine  tools  was  probably  never 

felt  until  the  universal  adoption  of  high- 
speed steels,  which  rendered  the  recon- 

sideration of  the  kinematical  and  dyna- 
mical principles  governing  design  a  mat- 

ter of  careful  and  of  vital  importance. 
A  careful  study  of  machine  tool  design 
from  the  theoretical  side  can  be  of  sub- 

stantial assistance  to  the  successful  de- 
signs. A  complete  knowledge  of  the 

forces  operative,  and  the  power  required 
in  performing  a  given  piece  of  work,  and 
of  the  most  economical  rates  of  cutting 
and  feeding,  taking  into  account  all  the 
factors  which  contribute  to  the  total 
cost,  must  certainly  be  obtained  and 
made  use  of,  if  the  design  is  to  stand  ab- 

solutely secure  in  subsequent  successful 

and  useful  employment." 

Steam  Generator  Developments 

In  steam  generator  practice,  the  use 
of  big  flues  and  slow  speeds  of  gases  has 
been  used  so  long,  so  as  to  allow  a  long 
period  of  contact  of  gas  and  plate,  that  it 
seemed  as  though  this  practice  must  be 
based  on  correct  scientific  facts.  Many 
forms  of  spiral  retarders  were  devised  to 
increase  this  time  of  contact,  and  gave 
good  results,  but  probably  not  for  the 
reasons  conceived  by  the  inventors.  Most 
probably  for  the  very  opposite  reasons 
which  the  investigation  revealed,  namely, 
that  the  rate  of  heat  transmission  in- 

creased with  the  increase  of  gas  speed, 
and  that  what  was  required  was  not  a 
large  volume  of  gas  having  a  small  sur- 

face area  of  contact  with  plate  and  a 
large  control  core  which  transmitted  heat 
w  the  plate  only  by  radiation,  but  a  large 
volume  of  gas  broken  up  into  small 
streams  drawn  at  very  high  speeds  over 
the  metal  so  as  to  yield  all  its  heat  by 
convection  and  do  away  with  a  slowly 
moving  film  in  contact  with  the  plate 
which  acted  as  a  heat  insulator.  The 
spiral  and  other  retarders  inserted  in  fire 
tubes  had  this  effect  in  part,  for  they 
split  up  the  gases  and  prevented  the  for- 

mation of  a  central  core  of  gas,  giving 
off  heat  by  radiation  only.  So  far  theory 
has  not  found  much  practical  application, 
but  prejudice  will  be  broken.  The  Lan- 

cashire type  of  boilers  has  advantages, 
and  men  are  naturally  reluctant  to  alter 
such  an  old  friend;  similarly  in  other 

fields.     In  agriculture,  the  farmer's  idea 

of  the  action  of  his  manure  has  been 
critically  examined  and  found  to  be  less 
promising  than  the  new  theories  based 
on  the  action  of  nitrifying  bacteria,  with 
the  result  that  new  products,  such  as 
bacterized  peat,  are  finding  their  way 
into  service.  So  in  all  branches,  includ- 
mg  sewage  treatment  and  water  filtra- 

tion, steam  turbine  engineering  and  air 
pump  construction,  the  results  of  the 
second  stage  of  the  march  of  progress 
are  always  being  brought  forward  for  at- 
tention. 

The  necessity,  therefore,  for  a  thor- 
ough grounding  in  the  theoretical  side  of 

the  subject  of  one's  life  work,  and  the 
great  value  of  a  technical  scientific  train- 

ing for  the  evolution  of  new  inventions 
of  merit,  is  one  of  the  facts  that  these 

present  days  of  the  world's  history  are 
making  increasingly  evident. 

  ®   
PREPARING       HEATING       BOILERS 

FOR  SERVICE 

AS  the  winter  season  approaches,  house- 
holders and  other  owners  of  heating  boil- 

ers begin  to  make  plans  for  placing  the 
boilers  in  service.  Persons  who  earnest- 

ly desire  to  obtain  the  best  results  from 
their  heating  plants,  and  who  give  care- 

ful thought  to  securing  economy  in  op- 
eration and  obtaining  maximum  length 

of  service  from  their  equipment,  — ■  in 
other  words,  all  thrifty  and  methodical 
managers, — will  have  had  their  boilers 
well  cared  for  at  the  time  their  operation 
was  discontinued  in  the  spring,  so  that  in 
restoring  them  to  service  there  will  be 
little  to  do  except  to  close  up  the  various 
openings,  supply  the  necessary  water  and 
start  the  fires. 

The  precautions  that  should  be  ob- 
served in  laying  up  boilers,  in  the  spring, 

were  outlined  in  the  Travellers  Standard 
some  three  years  ago.  Commenting  on 
the  preparation  of  boilers  for  service,  it 
says:  If  these  have  been  faithfully  ob- 

served the  boilers  should  be  in  good  con- 
dition in  the  fall,  both  internally  and  ex- 

ternally; but  if  they  have  been  neglected, 
the  delay  has  doubtless  affected  the  heat- 

ing equipment  detrimentally,  so  that  any 
defects  that  existed  in  it  have  probably 
grown  worse,  and  deteriorating  influ- 

ences of  various  kinds  have  doubtless 
produced  notable  results  during  the  per- 

iod of  idleness.  In  such  cases,  therefore, 
it  is  important  to  look  the  heating  plant 
over  with  special  care,  to  remedy  the  ef- 

fects of  neglect  as  far  as  possible.  Some 
of  the  advice  that  is  given  below  is  based 
upon  the  assumption  that  the  boiler  was 
not  properly  cared  for  in  the  spring,  and 
other  parts  of  it  should  be  heeded,  what- 

ever was  done  at  that  time.  The  reader 
will  have  no  difficulty  in  distinguishing 
the  parts  that  apply  to  his  own  case. 

Before  filling  the  boiler  with  water, 
clean  every  accessible  part  of  it  thor- 

oughly, both  internally  and  externally. 
Take  down  the  smoke-pipe  and  remove 
the  soot  from  it,  and  in  the  case  of 
tubular  or  flue  boilers  thoroughly  clean 
out  the  tubes  or  flues.  When  the  smoke- 
pipe    has    been    replaced,-    examine    the 

joints  carefully  and  make  sure  that  they 
are  tight,  and  give  attention  also  to  the 
supports  for  the  pipe. 
An  equal  amount  of  care  should  be 

exercised  in  cleaning  the  external  sur- 
faces of  the  boiler  itself.  All  soot,  dust 

and  ashes  should  be  removed  from  the 
setting,  boiler  and  grates.  See,  also,  that 
the  brickwork  of  the  setting  is  in  good 
repair. 

Do  not  forget  t,hat  the  gage-cocks 
and  the  connections  to  the  water  column 
may  have  become  filled  up.  Make  sure 
that  they  are  free,  even  if  it  is  necessary 
to  remove  them  from  the  boiler  for  the 
purpose;  and  in  the  subsequent  operation 
of  the  boiler  do  not  rely  upon  the  water 
glass  to  implicitly  for  determining  the 
height  of  the  water,  but  confirm  its  indi- 

cations by  the  frequent  use  of  the  gage- cocks. 

Steam  Generator  Developments 
If  the  water  was  drawn  oflf  in  the 

spring  without  drying  out  the  boiler  af- 
terwards, or  if  the  feed  valve  has  leaked 

during  the  summer,  small  quantities  of 
water  may  have  remained  upon  the  boiler 
surfaces  for  a  considerable  time.  In 
this  case  corrosion  and  pitting  have 
doubtless  occurred  to  some  extent.  All 
areas  affected  in  this  way  should  re- 

ceive special  attention.  If  possible,  the 
water  should  be  removed,  with  a  mop  or 
otherwise,  and  the  metal  allowed  to  dry. 
The  plates  should  then  be  scraped,  or 
thoroughly  cleaned  with  a  stiff  wire 
brush,  and  it  is  often  well  to  paint  the 
affected  places  with  red  lead  and  oil,  or 
with  some  special  protective  preparation, 
after  the  dirt  and  oxide  have  been  en- 

tirely removed.  When  this  '  has  been 
done,  and  sufliicient  time  has  been  allow- 

ed for  the  paint  or  other  protective  sub- 
stances to  dry,  the  boiler  should  be  filled 

with  water  and  drained  off  again  at 
least  twice;  and  if  the  construction  will 
permit,  a  hose  should  be  used  to  wash 
out  any  sediment  that  may  remain.  In 
filling  the  boiler  leave  a  vent  open  some- 

where, for  the  escape  of  the  air  it  con- 
tains. Opening  the  upper  gage-cock 

suflices  for  this  purpose,  if  the  boiler  is 
to  be  filled  only  to  the  working  level;  but 
if  it  is  to  be  completely  filled,  the  safety- 
valve  should  be  eased  from  its  seat,  or 
some  other  opening  should  be  left  at  or 
very  near  the  top  of  the  boiler  to  pre- 

vent the  trapping  of  air  in  the  upper 
part  of  the  boiler. 

Whenever  it  is  feasible  to  do  so,  the 
safety-valve  should  be  tested  by  hydro- 

static pressure  before  the  boiler  is  plac- 
ed in  service,  to  see  that  it  operates  at 

the  pressure  for  which  it  is  supposed  to 
be  set. 

Look  over  the  boiler  accessories  and 
attachments  with  special  care.  Raise  the 
safety-valve  from  its  seat,  and  if  it  does 
not  work  freely,  or  if  any  part  of  it  is 
in  need  of  repair,  see  that  the  trouble  is 
made  right  before  firing  up  the  boiler. 
The  diaphragm  of  the  automatic  damper 

regulator  also  requires  a  critical  exam- 
ination. See  that  it  is  soft  and  pliable, 

and  if  it  is  found  otherwise,  have  it  re- 
moved and  replaced  by  a  new  one.  See. 

also,  that  the  diaphragm,  with  its  con- 
nections and   the  dampers   that  it  regu- 
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lates,  works   smoothly,  easily   and   posi- 
tively. 

The  fire  should  be  run  very  low  at  the 

start,  to  permit  the  boiler  and  its  con- 
tents, and  the  various  other  parts  of  the 

system,  to  become  heated  up  gradually. 
The  supply  and  return  valves  of  the 
heating  system  should  be  opened  so  that 
the  steam,  as  soon  as  it  is  generated  (or 
the  hot  water  if  the  system  is  of  the 
hot- water  type),  will  warm  up  the  pipes 
gradually.  Pounding  in  the  pipes  will  be 
averted  in  this  way,  and  the  danger  of 
rupturing  the  cast-iron  fittings  by  rapid 
and  unequal  expansion  of  the  piping  will 
also  be  diminished.  As  soon  as  steam 

has  been  raised,  the  safety-valve  should 

again  be  lifted,  to  see  that  it  is  free  and 

in  good  working  order.  It  is  also  well 

to  run  the  pressure  up  to  the  point  at 

which  the  safety-valve  is  supposed  to 

blow,  in  order  to  make  sure  that  it  will 

operate  properly  under  regular  running 
conditions. 

Skilled  Examination  Necessary 

The  boiler  owner  or  attendant  who  has 

faithfully  complied  with  the  foregoing 

suggestionsi  may  feel  reasonably  con- 
fident that  his  boiler  is  in  condition  for 

safe  and  efficient  service,  unless  the  de- 

terioration that  it  has  experienced  dur- 

ing the  summer  season  has  been  very 

marked.  It  will  probably  give  no  trouble 

if  it  is  in  charge  of  an  experienced  and 

trustworthy  attendant,  who;will  see  that 

it  is  properly  supplied  witTi  water,  and 

that  the  safetrvalve,  djjmper  regulator 

and  other  accessories  are  kept  in  good 

working  order.  It  is  important,  however, 

to  have  the  boiler  examined  by  a  com- 

petent inspector,  who  will  look  over  the 

entire  equipment  thoroughly,  to  make 

sure,  so  far  as  possible,  tJiat  everything 

is  in  good  condition,  and  t0.t;eS;t.and  regu- 

late the  safety-valve  and  the  steam-ga-e. 

The  Travelers  Indemnity  Company  ren- 

ders service  of  this  kind  to  its  policy- 
holders, free  of  charge;  and  it  sives 

valuable  expert  advice  on  all  rhatters  re- 

lating to  boiler  manjigement.  The  coun- 
sel that  is  given  in  this  article  will  prove 

helpful  in  promoting  safety  ajjd  econ- 
omy, but  no  article  could  be  written  that 

would  make  it  wise  to  dispense  with  the 

services  of  an  experienced)  inspector. 

One  might  as  well  dispense  with  his  fam- 
ily physician,  after  reading  a  little  of 

the  elements  of  physiology  and  m.ateria 
medica. 

A  considerable  number  of  second- 

handed  heating  boilers  will  doubtless  be 
installed  at  about  this  time,  and  many 

that  are  in  poor  condition,  or  even  posi- 

tively dangerous,  may  be  accepted  by  in- 

experienced persons,  upon  the  represent- 
ations of  unscrupulous  or  misinformed 

salesmen.  A  coat  of  paint  often  makes 

a  poor  boiler  look  good  to  a  novice.  Here, 

also,  the  services  of  Travelers  inspectors 

are  valuable,  because  their  training  en- 

ables them  to  detect  weaknesses  and  de- 
fects that  would  easilv  escape  the  atten 

tion  of  persons  with  less  experience. 

SPELTER   AND  SULPHUR 

IN  a  paper  published  in  England  by  the 
Society  of  Chemical  Industry,  H.  M. 
Ridge   points   out   that  the   main   source 

of  spelter  today  is  zinc  blende,  which, 
when  pure,  contains  67  per  cent,  zinc 
and  33  per  cent,  sulphur,  but  generally 
contains  also  some  sulphide  of  iron  and 
other  impurities. 

The  utilization  of  the  zinc  contents  of 

the  deposit  of  argentiferous  zinc  and 

lead  ore  at  Broken  Hill  presented  un- 
usual difficulty,  because  of  the  presence 

of  garnet  and  rhodonite  of  about  the 
same  specific  gravity  as  zinc  blende. 
This  was  first  overcome  by  the  use  of 

the  Wetherell  electro-magnetic  separa- 
tor with  an  intensely  strong  magnetic 

field.  The  process,  however,  was  too  ex- 
pensive to  be  able  to  compete  perman- 

ently, and  was  superseded  by  the  mod- 
ern methods  of  flotation.  To-day  the 

whole  of  the  zinc  concentrates  at  Broken 

Hill  are  produced  by  flotation,  but  these 
methods  have  not,  up  till  now,  proved 

effective  for  separating  fluorspar  or  car- 
bonates from  blende. 

The  usual  method  of  separating  the 

sulphur  from  blende  is  to  roast  the  ore 
with  a  sufiiciency  of  air  to  form  zinc 

oxide  and  sulphur  dioxide.  If  the  sul- 

phur has  to  be  used  for  technical  pur- 
poses the  fumes  must  not  be  contamin- 

ated and  diluted  with  fire  gases.  Con- 
structional difficulties  were  encountered 

in  the  design  of  furnaces  for  this  pur- 
pose. Muffled  furnaces  have  to  be  used, 

in  which  the  fire  gases  do  not  come  into 
contact  with  the  ore.  and  the  heat  units 

have  to  be  passed  through  firebrick  in 
order  to  maintain  the  heat  while  the 

last  units  of  sulphur  are  being  oxidized, 
and  while  any  sulphates  which  may  have 
been  formed  are  decomposed. 

  ©   
QUEBEC    MINERAL    PRODUCTION 

THE  annual  report  of  the  Mines 

Branch  of  the  Department  of  Coloniza- 

tion, Mines  and  Fisheries  of  the  Pro- 
vince of  Quebec  has  -just  been  issued.  It 

covers  the  calendar  year  ending  Decem- 
ber 31,  1916. 

This  report,  which  is  addressed  to  the 
Honourable  Honore  Mercier,  the  head  of 

the  Department,  shows  that  the  mining 
industry  of  the  Province  is  in  a  healthy 
condition.  The  mineral  production  for 
the  year  in  question  amounted  to  a  value 
of  $13,287,024,  which  is  the  highest  ever 
recorded,  being  an  increase  of  nearly 
$200,000  over  the  previous  banner  year, 
1913. 

These  results  are  all  the  more  grati- 
fying if  we  consider  that  the  increase  is 

wholly  attributaible  to  the  products  of 

the  mines  proper,  such  as  asbestos,  cop- 
per, cromite,  magnestite.  mo'vbdenite. 

zinc,  and  lead,  whereas  the  ibuilding  ma- 
terials, as  stone,  ibrick,  lime  cement, 

show  decreases.  Yet  the  total  shows  a 

marked  advance  as  compared  with  prev- 
ious years. 

Besides  the  technical  review  of  the 

mining  operations  the  report  goes  fully 
into  the  statistics  of  accidents  in  mines, 
and  the  measures  to  be  taken  to  prevent 
them.  There  has  been  a  shortage  of 

labor  in  the  mines  of  the  province  which 

has  been  keenly  felt  and  which  has  re- 

sulted in  a  very  notable  raise  of  the  av- 

erage wages. 
The  report  also  gives  a  full  account  of 

the  results  of  an  investigation  of  the 
mineral  resources  along  the  line  of  the 
Transcontinental  Railway,  between  Her- 
vey  Junction  and  Doucet.  The  volume  is 
carefully  edited  and  well  illustrated,  and 

will  be  much  appreciated  by  the  inter- 
ested public. 

  ©   

GOLD    PRODUCTION    IN    CANADA 

COMPARATIVE  figures  of  the  world's 
production  of  gold  in  1916  shows  that 

Canada  improved  her  position  slight- 
ly as  compared  with  other  countries. 

In  1914  Canada  came  seventh  in  the 
list  with  a  contribution  of  $1.5,925,044, 

or  3.4  per  cent,  of  the  total  output 
of  all  countries  for  the  year;  in  1915 
the  figures  rose  to  $18,977,901,  which 

represents  3.9  per  cent,  of  the  total 
and  placed  Canada  in  fifth  place.  That 
place  was  retained  in  1916,  with  a  total 
of  $19,162,025  and  the  percentage  to  the 
grand  total  up  to  4.8  per  cent. 

Although  every  efl'ort  was  made  to 
speed  up  the  production  of  a  metal  for 
which  the  demand  was  greater  than 
ever,  the  world  output  of  a  new  gold  in 
1916  at  $470,442,068  fell  short  of  that  of 
1915  by  $8,110,154;  the  total,  however, 
was  $10,344,640,  or  2.2  per  cent.,  higher 
than  that  of  1914.  The  largest  output 

came  from  the  Transvaal  where  $192,- 
138,000  was  the  value  of  the  production 
in  1916. ■   ®   

BRITISH   IRON    AND   STEEL   TRADE 

IMPORTS  of  iron  ore  and  scrap  into 
Great  Britain  for  the  five  months  end- 

ing May  31  were  valued  at  £10,312,752 

in  1916,  and  £11,005,800  in  1917;  an  in- 
crease of  £1,206,952.  The  quantities  of 

iron  ore  are  not  stated. 

Imports  and  exports  of  iron  and  steel 
anil  manufactures  thereof  for  the  five 

months  ending  May  31  are  valued  by  the 

Board  of  Trade  returns  as  follows: — 

Imports 1916.  1917. 
Iron   and   steel    ...£4.247,437     £3,324.501 

Machinery        3,524,679       3,281.961 
Hardware,  etc.    ...      315,947  1.36,783 

Total          £8,088,063  £6,742,245 

Exports 1916.  1917. 

Iron    and    steel .  .£23.826,285  £19.574,960 
Machinerv          5,850,868  7.009.394 
Hardware,  etc.    .     3,269,802  2,959.061 
New    ships     ....         299,043  504,002 

Total      £.33,245,816     £30,047,517 

— ©   
In  mighty  wrath  the  sergeant  came 

into  the  midst  of  the  new  batch  of  re- 
cruits and  fixed  his  eagle  eye  on  one  who 

evidently  was  so  self-conscious  that  nc 
simply  hated   to  wash. 

"Hi,  you!"  roared  the  fierce  person, 

"have  you  taken  a  bath?" 

Mild   indignation   was   m  the   soldier's-, voice  as  he  answered: 

"No;    is   there   one   missing!" 
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WAR-TIME    INFLUENCE    ON    SHOP 
DEVELOPMENT 

DURING  some  ten  years  past 
■hanges  'have  been  apparent  in  the 
design  and  lay-out  of  engineers' 

workshop  buildings.  The  contrast  is 
most  marked  in  passing  from  a  shop 
that  has  been  recently  built  and  excel- 

lently arranged  into  one  that  is  a  leg- 
acy from  an  earlier  period.  The  object- 

lesson  is  one  of  strongly  accentuated 
opposites,  which  on  examination  reveal 
much  more  than  merely  superficial  dif- 
ferences. 

The  old  shops  grew  in  a  kind  of  hap- 
hazard fashion  as  business  increased 

and  additional  capital  became  available; 
and  even  when  a  works  had  been  plan- 

ned on  generous  lines,  and  when  capital 
was  ample,  several  mattei's  which  are 
now  regarded  as  being  of  first-class  im- 

portance were  either  ignored  or  but  in- 

difi'erently  dealt  with,  such  as  the  or- 
derly lay-out  of  shops  that  are  intimate- 

ly related,  and  of  allied  departments, 
with  the  object  of  forwarding  and  facil- 
tating  to  the  utmost  the  operations  and 
the  output  of  the  entire  works.  Though 
each  separate  shop  is  an  independent 
and  self-contained  unit,  and  its  opera- 

tions are  unlike  those  of  any  others,  yet 
all  are  linked  by  sequence  of  production 
in  interchanges  and  supplies.  The  foun- 

dry and  the  pattern  shop  are  intimately 
related.  The  smithy  and  the  boiler  and 
plating  shops  have  much  in  common. 
The  machine  shops  and  the  turnery  in- 

clude several  distinct  departments  of 
major  and  minor  dimensions,  with  satel- 

lite sections,  tool  rooms,  storage  areas, 
heavy  and  light  tools,  sections  devoted 
to  special  products,  and  various  services 
for  hoisting  and  transport.  Seldom  are 
two  great  engineering  works  duplicat- 

ed. Often,  in  fact,  at  extremes  they 
may  have  but  few  features  in  common. 
Each  separate  design  therefore  has  to 
be  considered  in  all  its  mvriad  details, 
and  worked  out  as  an  individual  prob- 

lem. Further,  the  possible  as  well  as 
the  probable  requirements  of  the  future 
have  to  be  remembered  when  planning 
those  of  the  immediate  present,  and  this 
an  aspect  of  the  matter  which  was  pret- 

ty much  neglected  when  the  older  shops 
were  being  laid  out.  With  hardly  any 

exceptions  the  earliei-  works  were  plac- 
ed in  the  poorest  parts  of  densely  crowd- 
ed cities  where  labor  was  abundant.  The 

new  ones  are  now  Generally  built  in 
suburbs,  or  out  in  the  onen  country 
where  ample  spaces  provide  for  future 
exnansion. 

Works  difl'er  from  one  another  in 
magnitude.  The  big,  self-contained  fa'-- 
tory  is  that  which  includes  every  de- 

partment necessary  to  the  carrying 
through  of  a  manufacture  from  the  re- 

ceipt of  the  raw  materials.  Wlien  pos- 
sible the  various  buildings  should  be 

laid  out  in  parallel  lines,  and  all  be  in 
intercommunication  with  railway  lines 
of  standard  or  industrial  gauge,  flank- 

ing all  the  shons  at  ends  or  sides,  and 
connected  directly  with  each.  The  best 

arrangement  is  a  track  of  sf^andard 
pauee  disposed  outside,  and  with  turn- 

tables   just   without    the    shop    doors    to 

serve  industrial  tracks  of  18in.  or  24in. 
gauge  inside  the  shops.  Loading,  un- 

loading, and  transit  are  thus  provided 
for,  and  direct  connexion  maintained 
with  a  railway  siding.  With  such  ample 
►neans  of  intercommunication  secured, 
the  precise  position  of  the  individual 
shops  is  of  less  importance  than  it 
would  be  in  the  absence  of  the  extra- 

mural  encircling  tracks. 

Handicapping    of    Old    Shops 

Few  old  firms  who  have  outgrown 
their  shells  are  so  fortunately  situated 
as  tg  be  able  to  abandon  an  extensive 
factory,  the  growth  of  perhaps  a  couple 
of  generations,  in  the  heart  of  a  densely 
populated  town,  to  build  anew  in  the 
suburbs  or  miles  away  out  in  the  coun- 

try. The  chance  of  eff'ecting  a  sale  of 
the  old  buildings  is  remote,  since  they 
are  usually  constructed  solidly  of  brick 
or  stone,  and  with  glazed  sashes  they 
are  not  easily  dismantled.  Even  if  this 
were  not  the  case,  prudential  considera- 

tions would  not  justify  their  re-erec- 
tions. Again,  most  of  the  old  buildings 

have  galleries,  or  upper  storeys  and 
floors,  which  are  not  held  in  favor  for 

new  shops.  Heavy  machines  are  erect- 
ed on  deep  foundations,  and  though  the 

machines  can  be  transported  to  new 
quarters,  little  can  be  salved  from 
foundations. 
Many  firms  when  confronted  with 

straightened  surroundings  have  elected 
to  retain  the  old  works  and  build  a  new 
factory  out  in  the  open,  surrounding  the 
new  shops  with  cottages  for  their  work- 

people, and  thus  creating  an  ideal  gar- 
den city.  It  is  most  desirable  that  suil- 

^  able  m.eans  of  intercommunication 
should  exist  in  the  shape  of  a  railway 
sidin?  or  a  canal.  Failing  these,  if  road 
transit  must  be  employed,  then  only  the 
lighter  groups  of  works  should  be  pro- 

duced in  the  old  shops,  the  heavier  be- 
ing resei'ved  for  the  new. 

Problems  of  New  Shops 

One  of  the  problems  which  confront  a 
firm  when  laying  out  a  new  works  is 
that  of  uncertainty  respecting  the  nat- 

ure of  the  manufactures  of  a  future  per- 
iod, and,  again,  of  the  metliods  of  pro- 

duction. Herein  occurs  a  sharp  contrast 
between  the  ruling  conditions  of  the  pre- 

sent and  the  past.  When  firms  were  en- 
gaged in  general  engineerin"-.  as  nearly 

all  the  old  ones  were,  when  interchange- 
able and  gauging  methods  and  specia'- 

ity-manufacturing  were  not  anticipated, 
when  the  old  irregular  congeries  of 
isolated  shops  and  handicraft  methods 
predominated,  little  regard  was  had  to 
the  character  and  systematization  of  the 
buildings  and  of  the  operations  per- 

formed in  them.  Many  shops  were  mere 
sheds,  or  floors  in  old  dwelling-houses. 
These  were  strengthened  and  stiffened, 
and  connected  with  the  old  stairs,  while 
a  wall  crane  was  installed  outside  to  lift 
heavy  articles  to  the  several  floors. 
Even  when  new  large  works  were  built 
the  relative  location  of  the  departments 
was  settled  with  little  regard  to  the 
future,  or  to  their  means  of  inter-com- 

munication. Little  attention  was  also  paid 

to  the  internal  dispositions  and  arrange- 
ments of  the  separate  shops,  for  when 

there  was  no  speciality  in  manufacture 
the  reputation  of  firms  for  high-class 
work  defied  keen  competition,  and  pro- 

duction progressed  in  a  more  leisurely 
fashion  than  it  does  in  the  changed  con- 

ditions of  the  present  day. 

Single  Floor  Buildings 

The  impossibility  of  retaining  the  old 
shops  and  the  obsolete  methods  in  face 
of  present-day  conditions  has  resulted, 
firs;,  in  the  general  migration  from  town 
to  country,  and,  second,  in  the  employ- 

ment of  the  ground  floor  design  of  build- 
ing instead  of  storied  shops  of  several 

floors — the  mill  building  style.  The  lat- 
ter are  still  constructed  when  products 

are  of  a  uniformly  light  character,  but 
unless  space  is  restricted,  the  single- 
floor  type  is  given  the  preference.  The 
benefits  are  of  a  dual  character.  The 
design  is  favorable  to  the  operations  of 
the  present,  and  will  facilitate  probable 
extensions  in  the  future.  The  single 
ground-floor  shop  has  the  advantage  of 
being  in  direct  communication  with  the 
outside  yard,  and  through  it  with  the 
other  departments  of  the  factory.  The 
transport  and  the  hoisting  services  are 
of  the  simplest  character,  comprising 
rail  tracks,  hand  trucks,  walking  cranes, 
overhead  travelling  cranes,  overhead 
rail  tracks  carrying  suspended  hoists  or 
travelling  trolleys,  and  swinging  jib 
cranes  for  serving  the  heavier  machines 
and  certain  areas.  It  is  neither  easy  nor 
necessary  to  attempt  to  allocate  the 
premier  place  to  anv  one  of  the  benefi- 

cial results  that  follow  from  the  adop- 
tion of  the  single  ground-floor  design; 

they  include  height,  the  clear,  unob- 
structed area  which  is  secured  when 

shops  are  ranged  side  by  side,  the  im- 
proved light  and  ventilation,  and  the 

ease  with  which  longitudinal  or  lateral 
extensions  can  be  made. 

The  ample  height  which  is  available 

in  ground'  floor  buildings  aff'ords  several 
advantages  which  are  not  obtainable  in 
storied  shops.  It  permits  of  the  employ- 

ment of  heavy  overhead  travelling 
cranes  and  of  the  ready  handling  of 
massive  articles.  Even  if  these  advan- 

tages should  not  be  desired,  height  fav- 
ors natural  ventilation,  with  large  vol- 

umes of  diffused  air  supplied  with  little 
draught — conditions  which  are  of  the 
first  importance  in  foundries  and  smith- 

ies, and  of  hardly  less  value  in  the  ma- 
chine and  erecting  shops.  It  is  also  fav- 

orable to  the  installation  of  systems  of 
artificial  ventilation  and  heating. 

Clear,  unobstructed  area,  obtained 
when  shops  are  ranged  side  by  side,  is 
a  strong  recommendation.  It  may  be 

regarded  from  difi^erent  aspects.  The 
entire  area  is  enclosed  by  four  outer 
walls  only,  leaving  the  divisions  into 
parallel  separate  shops  to  be  made  by 
the  iron  or  steel  columns  spaced  at  suit- 

able intervals  to  carry  the  roofs.  These 
columns  sustain  crane  gantries  when 
such  are  reouired.  To  them  are  at- 

tached some  kinds  of  machine  tools,  as 
radial  drills  and  swinging  jib  crane?. 
They  obstruct  scarcely  any  of  the  light 
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that  comes  through  windows  in  the  out- 
er walls,  though  light  from  that  source 

is  deemed  of  little  or  no  importance 
now,  since  skylights  in  the  roof  usually 
supply  the  total  volume  that  is  required. 
Managers  and  foremen  have  an  unob- 

structed view  across  the  series  of  shops, 

and  floor-tracks  provide  a  through  com- 
munication between  all  the  areas.  The 

economy  of  wall  material  is  great  when 
three,  four,  or  half  a  dozen  bays  are 
ranged  in  parallel.  Partition  walls  not 
only  entail  useless  expense,  but  inter- 

ference with  freedom  of  movement,  with 

illumination,  and  with  general  supervi- 
sion. They  do  not  support  the  roofs 

any  more  efficiently  than  do  columns, 
nor  are  they  so  convenient  for  the  carry- 

ing of  crane  gantries,  machine-tools, 
wall  cranes,  or  shafting  bearings.  Even 
the  outer  walls  are  frequently  not  utiliz- 

ed for  these  purposes,  but  columns  are 
employed  there,  identical  with  those  that 
separate  the  bays,  and  the  walls  are 
merely  curtains  which  keep  out  the 
weather. 

The  parallel  arrangement  of  shops  in 
this  design  is  another  advantage.  No 
hole-and-corner  shops  are  permitted  in  a 
new  works.  Parallelism  is  imperative 
unless  the  outlines  of  the  ground  area 

available  prevent  its  absolute  realiza- 
tion. But  even  then  the  rectangle  is 

available,  and  the  main  shops  may  have 
smaller  buildings  or  sub-departments  ar- 

ranged at  right  angles,  connected  with 
tracks  and  turntables  or  with  curved 
rails  of  large  radius. 

It  is  not  necessary  in  parallel  shops 
to  have  the  separate  areas  roofed  at  the 
same  height,  or  even  in  the  same  style. 
They  are  often  uniform,  but  as  frequent- 

ly the  heights  of  the  spans  are  varied  in 
harmony  with  the  kind  of  work  done, 
with  economy  in  materials.  A  tall,  cen- 

tral, wide  bay  may  be  flanked  with  low- 
er and  narrower  ones,  these  dealing  with 

the  work  that  was  done  in  the  galleries 
that  were  commonly  ranged  round  the 
shops   of  the  transition   period. 
The  ease  with  which  extensions  can 

be  effected  longitudinally  o'-  laterallv 
recommends  the  adoption  of  the  ground- 
floor  shop  built  in  parallel  bays.  Exist- 

ing bays  can  be  extended,  and  new  ones 

built  adjacent.  The  sections  of  the  con- 
sljructive  elements  being  standardized, 
repetition  is  easy  of  accomplishment. 
Each  space  from  column  to  column  is  a 
unit  of  construction,  which  can  be  multi- 

plied as  often  as  required.  Columns, 
gantries,  roofs,  glass,  tracks,  floors,  etc., 
can  be  repeated,  and  the  cost  estimated 
very  closely. 

Steel-Framed  Structures 

The  present  is  the  era  of  steel-framed 
buildings.  The  columns  which  take  the 
loads  of  roofs  and  cranes  were,  when 
these  loads  were  not  imposed  on  walls, 
made  of  cast  iron,  of  cylindrical  or  of  H 
section,  provided  with  brackets  cast  on 
or  united  with  bolts  for  the  support  of 
crane  gantries  and  the  attachment  of 

swing  cranes,  machine  tools,  and  bear- 
ings for  shafts  and  counter-shafts. 

These  have  been  replaced  by  rolled  steel 
pt^-Hons  used  singly,  or  multiplied  in 
parallel,   or   lattice   braced.        Tliey    are 

built  up  in  two  or  more  sections,  those 
above  the  crane  runways  being  of  small- 

er sectional  dimensions  than  those  be- 
low. They  are  tied  across  the  shop  by 

the  roof  principals,  and  longitudinally 
by  girders  which  are  frequently  utilized 
to  carry  the  shafting  bearings. 

Since  all  the  load  of  roof,  cranes,  and 

shafting  is  carried  by  columns,  their  de- 
sign and  spacing  have  to  be  determined 

in  relation  to  the  needs  of  each  individ- 
ual shop.  But  this  need  not  involve  ex- 

tensive calculations,  because  a  large  vol- 
ume of  reliable  data  is  now  available  in 

the  hands  of  those  who  have  made  a 

speciality  of  workshop  construction.  The 
work  has  been  standardized  for  various 

spans,  heights,  loads,  and  forms  of  roof. 
When  a  firm  has  settled  the  lay-out  of 
new  shops,  and  their  approximate  di- 

mensions, it  is  better  to  obtain  estimates 
from  those  who  specialize  in  factory 
buildings  than  itself  to  undertake  the 
calculations  and  the  construction.  In 
the  United  States,  firms  have  gone  to 
wide  limits  in  work  of  this  character, 

ofl'erings  a  selection  of  several  alterna- 
tive designs  to  suit  all  conceivable  re- 

auirements.  This  circumstance  explains 
the  rapidity  with  which  new  buildings 
are  run  up. 

Roofs  are  of  two  kinds — the  ridge  de- 
sign and  the  saw  tooth.  The  first  nam- 

ed is  usual,  though  the  second  is  fre- 
quently adopted.  The  direct  glare  of 

sunshine  is  not  very  persistent  in  Eng- 
land. Continuous  skylights  on  both 

slopes  of  a  ridge  roof  afford  ample  il- 
lumination without  supplementary  win- 

dows in  walls.  Sometimes  the  north 

slope  alone  is  glazed.  The  roof  is  gen- 
erally surmounted  with  a  louvre,  in  or- 

der to  afford  natural  ventilation.  If  an 

artificial  system  of  ventilation  and  heat- 
ing is  installed,  the  louvre  can  be  omit- 

ted. A  leaky  roof  is  an  intolerable  nuis- 
ance in  a  shop.  The  common  practice 

has  been  to  lay  the  slates  on  laths,  fas- 
tening them  with  copper  nails,  or  to  em- 

ploy tiles  hitched  on  the  laths.  Both 
make  good  roof  coverings,  provided  they 
are  laid  carefully.  The  soundest  roof 
appears  to  be  constructed  of  asphalt 
felt,  laid  on  boards  which  are  tongued 
and  nailed  on  the  rafters.  The  felt  is 
laid  in  mastic,  and  the  edges  overlap. 
One  thickness  will  suflSce,  but  two  are 
better.  It  is  protected  by  giving  it  a 
coat  of  varnish  at  intervals  of  a  few 
years.  Another  alternative  is  found  in 
the  patent  asbestos  slates  which  are 
made  in  squares,  and  laid  with  lapping 

joints. Corrugated  iron  sheet  is  used  more  ex- 
tensively than  its  rather  flimsy  charac- 

ter would  seem  to  justify.  The  explan- 
ation is  that  results  depend  on  the  care 

exercised  in  its  use.  If  it  is  painted 
within  and  without,  it  will  endure  for 

many  years.  The  extremes  of  heat  and 
cold  can  be  modified  by  covering  the 
rafters  with  match-boarding,  grooved 

and  tongued,  and  interposing  a  thick- 
ness of  felt  between  that  and  the  cor- 

rugated sheet:  or,  better  still,  by  leaving 
an  air  space  between.  An  advantage  of 

this  roof  is  that  it  is  not  liable  to  acci- 
dental fracture,  as  are  slates  and   tiles. 

In  the  older  roofs  the  glazing  was  dis- 
tributed in  small  sashes,  alternating 

with  opaque  roof  coverings,  and  the 
larger  portion  of  the  light  was  obtained 
from  the  windows  in  the  walls.  The  re- 

sults were  much  glare  of  direct  sun- 
light, cross  lights  and  shadows,  and 

leaking  roofs,  resulting  from  the  use  of 
small  sashes  glazed  with  putty.  The 
practice  now  is  to  occupy  at  least  one- 
half  the  roof  area  with  glass,  which  is 
continuous  as  far  as  it  extends.  Puttied 
glass  is  scarcely  employed.  There  are 
several  patented  glazings  which  com- 

bine the  features  of  a  water-tight  joint, 
and  of  wire  woven  into  the  centre  of  the 
glass  to  prevent  fragments  from  falling 
should   the   glass   become  fractured. 

The  artificial  lighting  of  shops  has 
been  passing  into  the  hands  of  experts. 
The  basis  taken  is  that  of  foot-candle 
intensity,  or  the  intensity  of  the  illumin- 

ation which  is  afforded  by  a  light  of  one 
standard  candle-power  thrown  on  a  sur- 

face one  foot  distant  from  it,  and  dis- 
posed at  a  right  angle  with  the  rays 

coming  from  the  source  of  light.  The 
candle-power  varies  inversely  as  the 
square  of  the  distance  of  the  surface 
illuminated  from  the  source  of  light, 
and  varies  also  with  the  angle  which  the 
rays  of  light  make  with  the  perpendi- 

cular when  they  do  not  come  at  a  right 
angle  with  the  surface  Illuminated.  The 
foot  candle  intensity  which  is  desirable 
varies  from  3.50  to  6.0,  measured  on  a 
horizontal  plane,  five  being  a  standard 
but  varying  with  the  light  reflected  from 
the  surfaces  in  a  shop,  from  dark  to 
bright.  The  daylight  conditions  should 
be  at  least  three  times  more  than  this 
in  winter,  and  are  many  times  greater 
in  summer  time. 

Floors 

The  floors  of  workshops  are  subjected 
to  such  great  wear  and  tear  that  sev- 

eral alternatives  have  been  adopted. 
Earth  or  cinder  floors  were  formerly  not 
uncommon  in  the  machine  shop,  and  are 

still  employed  in  the  smiths'  and  boiler 
shops.  In  foundries  the  deep  sand  forms 
the  floor.  But  in  machine  and  fitting 

shops  the  choice  lies  between  stone,  con- 
crete, and  wood.  Stone  flags  are  com- 

mon in  the  older  shops,  though  they  are 

not  laid  now  because  they  become  frac- 
tured and  settle  unevenly.  Concrete 

floors  are  used,  but  the  material  must 

be  employed  with  discretion.  It  is  suit- 
able on  a  dry  foundation,  but  not  on  a 

wet  one.  Oil  is  injurious  to  it.  Coarse 
concrete  forms  the  basis,  with  finer  for 
the  top  layer.  Creosoted  wood  blocks, 
laid  end-grain  upwards  and  bedded  in 
lar,  form  an  excellent  floor,  being  dur- 

able and  free  from  dust.  In  a  dry  soil 
the  blocks  may  be  laid  on  a  concrete 
basis.  For  the  lighter  floors  maple 
boarding  is  much  used,  grooved  and 

tongued,  and  nailed  down  to  joists  bed- 
ded in  concrete.  Boards  are  liable  to  be- 

come torn  up  and  roughened  if  heavy 
articles  are  thrown  about  on  them,  and 

they  absorb  oil,  but  they  are  neverthe- 
less the  most  suitable  floors  for  light 

Machin,  fitting,  and  pattern  shops. — 
Timex  Engineermg  Supplement. 
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h  SELF-OILING    ALL    GEARED    GANG 
DRILL 

THE  machine  illustrated  in  the 
accompanying  engraving  is  a 
22  in.  gang  drill,  all  geared 

and  self-oiling,  which  has  been  placed 
on  the  market  by  the  Barnes  Drill 
Co.,    Rockford,    III.,    for    use    in    rapid 

22-IN.    SELF-OILING   ALL-GEARED    GANG    DRILL. 

production  and  heavy  duty  work.  It  is 
essentially  a  manufacturing  machine  and 
is  excessively  strong  and  rigid  in  con- 

struction. Every  bearing,  (aside  from 
the  spindle  sleeve  and  cross  spindles)  is 
self  oiled,  while  eight  changes  of  geared 
speeds  and  ten  changes  of  geared  feeds 
are  all  under  instant  control  of  the  op- 

erator from  the  front  of  the  machine. 
Cones  and  belts  are  entirely  eliminated, 
the  entire  motion  of  the  machine  being 
positive  in  every  respect.  The  safety 
requirements  of  all  state  laws  are  com- 

pletely met  by  the  enclosing  of  all  gears. 
The  self-oiling  system  is  manufac- 

tured under  licence  from  Kearney  & 
Trecker  Co.,  and  involves  the  use  of  a 
geared  pump  which  delivers  the  oil  to 
a  reservoir  from  which  it  is  distributed 

constantly  to  all  gears  and  bearings,  in- 
cluding the  crown  gears  and  feed  box. 

All  transmission  gears,  except  the 
friction  clutch  gears,  but  including  the 
crown  gear  and  pinion  are  cut  from  a 
special  grade  of  chrome  nickel  steel,  the 
parts  being  heat  treated  and  tempered 
to  prevent  wear  and  provide  increased 
strength  and  stiffness.  Spindle  may  be 
stopped  by  placing  shifter  lever  or  neut- 

ral position  or  throwing  out  clutch  lever. 
The  ten  changes  of  feed  are  controlled 

by  levers  directly  in  front  of  the  oper- 
ator and  are  indicated  in  plain  figures 

on  an  index  dial  plate,  the  more  im- 
portant gears  being  case  hardened,  and 

all  flooded  automatically  with  oil.  A 

safety  overload  device  prevents  unin- 
tentional damage. 

Automatic    reversing    mechanism    can 
be      provided      for 

tapping,    the    spin- 
dle     being      re- 

versed   automatic- 
ally when    the  tap 

reaches    the    depth 

required;     the     de- vice    can    also    be 

operated    so    as    to 
stop     the     spindle 

only,    in     addition- to    which     a    small 
hand   trip   lever   is 
always     ready    for 
instant   use    if   de- 

sired to  reverse  or 
stop       spindle      at 

any    point    in    the 
opei-ation.       When 
used     for     drillina: 
work    only,     crown 

gearing   of   1    to    1 
ratio     is      employ- 

ed,    giving      eight 
spindle      speeds 
from     575     to     58 
rev.  per    min.,  and 
with    2    to    1    ratio 
crown   gears,   used 
for      tapping,     the 

speeds  are  from  280  to  28  rev.  per  min. 
The   machine  has   a   capacity  of  from 

%   in.  to  2  in.  high  speed  drills  in  steel, 
with  the  following  principal  dimensions: 
distance,    center    of    spindle    to    face    of 
column,    11    in.;    max.    distance   table    to 
nose  of  spindle,  33%   in.;  spindle  travel, 
14   in.;   vertical   travel    of   table,   23   in.; 
floor  space,  3  spindle  machine,  104  in.  by 
55    in.;    distance,    centre    to    centre    of 
spindles,  28  in.;  net  weight  (3  spindle), 
7832  lb. 

  ©   
REFERENCE  TABLE  RULE 

THE  Lufkin  Rule  Co.,  Saginaw,  Mich., 
have  recently  added  to  their  line  of  tools 
a  rule,  known  as  Lufkin,  No.  97  which 
carries  on  each  side  a  compact  reference 
table  of  information  in  constant  demand 

by  machinists,  tool- 
makers,  and  others. 
It  is  made  of  flex- 

ible steel,  1  7-32  in. 
wide  by  6%  in.  long, 
one  side  having  the 
sizes  of  tap  drills 
for  machine  screw 

taps,  and  the  other 
side,  decimal  equiv- 

alents.       The      first 

column  of  the  tap  drill  table  gives 
the  tap  number,  such  as  3.48,  14.20, 
etc.,  followed  by  the  drill  size  both 
in  gauge  number  and  thousandths  of 
an    inch.        The    third    and    last    column 
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FOR  STEEL  WORK  USE 

TAP  DRILLS  ONE  OR  TWO 
SIZES  LARGER  THAN  LIST 

OBVERSE   AND   REVERSE   SIDES   OF   LUFKIN" RULE  SHOWING  DECIMAL  EQUIVALENTS 
AND   TAP    DRILL    SIZE   TABLE. 

contains  the  O.  S.  D.  or  body  size,  also 
in  gauge  numbers  and  thousandths  of 
an  inch.  On  the  reverse  side,  at  the  foot 
of  the  table  across  the  end  of  the  rule 
a  length  of  one  inch  is  graduated  to 
64ths,  clear,  legible  figures  cut  in  the 
steel,  making  the  rule  durable  and  effi- cient in  use. 

  ©   
THREAD  GRINDING  ATTACH- 

MENT 
THE  device  shown  in  the  accompanying 
engraving  has  been  specially  designed 
for  the  purpose  of  grinding  thread 
gauges  to  correct  size  and  shape  after 
hardening.  It  is  known  as  a  thread 
grinder,  and  is  used    on    a    lathe,  being 

SPECIMENS    OF    GAUGES   HAVING   HARl>f:.NKIi 
BY    ATTACHMENTS. 

IHKLADS    GROUND 
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ATTACHMENT    FOR    GRINDING    E^'^P"'N'-      "^"-i    INTERNAL    THREADS    ON    GAUGES AFTER  HARDENING. 

driven  from  its  own  countershaft.  By 
its  use,  any  ordinary  workman  can 
quickly  become  proficient  in  producing 
satisfactory  standard  interchangeable 

gauges  in  any  style  of  thread,  as  it  ob- 
viates the  necessity  of  slow,  tedious,  un- 

certain and  necessarily  expensive  lapping 
to  size — thread  distortion  resulting  from 
hardening  is  rapidly  and  efficiently  cor- 
rected. 

The  illustration  shows  the  attachment 
with  the  diamond  truing  device  in  place. 
The  wheel,  which  runs  at  a  speed  of  5,500 
rev.  per  min.,  is  trued  to  the  exact  angle 
by  a  diamond  which  is  held  in  a  square 
bar  and  racked  across  the  face  of  the 
wheel  by  the  small  handwheel  shown. 
Spring  pressure  eliminates  any  lost  mo- 

tion in  the  racking  bar,  and  the  entire 
dressing  attachment  is  rapidly  adjust- 

able to  degrees  and  position. 
The  driving  shaft  is  independent  of 

main  bearing  shaft,  and  thus  allows  the 
wheel  perfect  freedom  of  operation.  The 
bronze  bearing  of  the  spindle  is  indent- 

ed with  right  and  left  hand,  as  well  as 
straight  oil  jfrooves,  equalizing  the  flow 
of  oil  and  insuring  the  spindle  running 
constantly  in  the  lubricant. 

Hardened  threaded  tools,  worms,  etc., 
can  be  brought  to  exact  shape  and  size, 
and  when  used  in  conjunction  with  the 
relieving  attachment  of  a  lathe,  it  is  pos- 

sible to  grind  relieved  threads  on  taps, 
hobs,  dies,  etc.  The  device  weighs  35 
lbs.,  and  is  the  product  of  the  Interna- 

tional Equipment  Co.,  Philadelphia. 

CONTINUOUS   CO    INDICATOR 

A  NOVEL  type  of  combustion  analysis 
apparatus  is  illustrated  in  the  accom- 

panying engravings,  the  principal  fea- 
tures being  the  absence  of  solutions  and 

moving  parts  along  with  simplicity  of 
construction  and  facility  of  operation. 
Referring  to  the  diagram,  it  will  be  seen 
that,  after  passing  through  a  filter,  the 
flue  gas  enters  a  gas  chamber  in  which 
is   mounted    a   porous   pot    containing  a 
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cartridge.  This  drop  in  pressure  causes 
the  colored  liquid  in  the  well  to  rise  in 
the  graduated  tube  in  correspunding  de- 

gree, the  liquid  being  maintained  at  the 
same  height  as  long  as  the  proportion  of 
CO.  in  the  flue  gas  remains  constant. 

The  instrument  is  read  as  easily  as  an 
ordinary  thermometer,  and  requires  no 
further  attention  than  the  renewal  of  the 
absorbing  chemical,  which  is  done  every 
few  days  at  a  weekly  cost  of  about  25 
cents.  The  apparatus  is  made  by  Holds- 
worth  &  Sons,  Ltd.,  Bradford,  Eng.,  and 
has  an  accuracy  within  one-half  of  1  per 
cent,  of  the  well-known  Orsat  apparatus. 

— m — 
200-TON    HYDRAULIC    BILLET 

BREAKER. 

THE  machine  shown  in  the  accompany- 
ing line  drawings  was  designed  for 

breaking  steel  bars  into  16  in.  lengths, 
for  use  in  munitions  manufacture.  A 
feature  of  the  design  is  the  provision  of 
triangular  section  notching  blades  which 

nick  the  blade  top  and  bottom  simultan- 
eously and  thus  avoid  the  necessity  of 

turning  over  the  billet  to  nick  the  bottom 
side.  Their  peculiar  section  enables 
them  to  be  reset  in  the  dies  so  as  to  get 
the   use    of   three   cutting  edges. 

The  bar  to  be  cut  is  fed  over  a  spring 
supported  roller  which  carries  it  clear 
of  the  'bottom  knife  so  that  it  can  move 
over  to  the  right  hand  stop.  The  upper 
knife  is  then  forced  down  by  the  hy- 

draulic cylinder,  the  spring  supported 
roller  yielding  sufficiently  to  allow  the 
work  to  be  nipped  between  the  two 
knives.     After   being   thus   notched,   the 

Pressure  Inlet 
Exhaust 

^J   1^  SIZE  or  BILLET    \^l\         I 

HHEN  BROKEN 

DIAGRAM    ILU'STRATING    ACTION    OF 
COMBUSTION    INDICATOR. 

CONTINUOUS     COMBUSTION     INDICATOR 
WITH     VACUUM     CONTROI.UEt)     COLUMN 

OF    LIQUID    AND    GRADUATED    SCALE. 

cartridge  of  absorbing  chemicil.  The  in- 
side space  of  the  gas  chamber  is  con- 

nected to  the  well  of  a  fluid  indicator 
having  a  graduated  ??z\e  tube,  the  upper 
end  of  which  connects  with  the  space  in- 

side of  the  porous  pot. 
Passage  of  the  gases  through  the  ap- 

paratus is  induced  by  a  small  s'eam  aspi- 
rator, which  operates  continuously,  and 

as  the  gases  pass  over  the  porous  pot  at 
a  uniform  rate,  a  constant  amount 
passes  into  the  interior  and  conies  in  con- 

tact with  the  absorbent  which  removes 
the  carbonic  acid  gas,  and  thus  cuses  a 
drop  in  the  gas  pressure  surrounding  the 

200-TON    HYDRAULIC    BILLET    BREAKER. 

lower  knife  is  withdrawn  by  hand,  and 
renewed  pressure  by  the  ram  bends  the 
bar  down  sufficiently  far  to  break  it. 
If  the  material  is  more  than  usually 
soft,  it  may  be  necessary  to  notch  it  all 
around. 

The  ram  operates  under  a  pressure  of 
1500  lb.  per  sq.  in.  and  has  a  diameter 
of  20  in.  with  stroke  of  12  in.  giving  a 

capacity  of  38  billets  per  hour.  Power  is 

supplied  direct  from  a  three-throw 
pump  21-2  X  6  in.,  driven  by  a  25  horse- 

power motor  through  double  helical 
gearing.  A  weight  controlled  relief 
valve  is  fitted  on  the  pump  system.  The 
machine  is  a  recent  design  developed  by 
a  Yorkshire  engineering  firm  in  England. 
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OIL    CIRCUIT-BREAKER   ACCESSOR- 
IES 

BULLETIN  (DS272)  recently  issued  by 
the  Westinghouse  Electric  &  Manufac- 

turing Co.,  under  the  title  of  "Oil  Cir- 
cuit-Breaker Acressories"  contains  in- 

formation regarding  every  combination 
of   tripping   and    signalling   likely   to   be 

ally  operated  breakers,  it  is  accomplish- 
ed by  an  interlocking  bar  with  a  suitable 

bracket. 
And  there  are  described  and  listed: 

signal  switches,  inverse-time  element  at- 
tachments; bell-alarm  signal-contact  at- 
tachments; bell-crank  accelerating  de- 

vices;   universal    mounting   brackets    for 

WALL   MOUNTING    BRACKET   SUPPORTING   TYPE    F-L      PANEL    MOUNTING    BREAKER, 
WITH   REMOTE   CONTROL   COMPLETE. 

required.  Trip-magnet  frames  and  coils 
are  listed  for  obtaining  underload,  un- 
dervoltage,  overload,  over-voltage,  ser- 

ies and  shunt  trip;  several  and,  in  some 
cases,  all  of  these  can  be  applied  on  the 
same  breaker  to  act  with  the  standard 
automatic  overload  trip  mechanism. 

For  controlling  the  operating  circuit 
of  electrically  operated  breakers,  central 
switches ,  are  listed.  These  can  be  con- 

nected with  signal  lamps  to  indicate  the 
position  of  the  breaker;  one  style  has 
signal  lamps  mounted  on  its  cover-plate. 
And  to  control  the  signal  lamp  circuits, 

"signal  and  shunt-trip  cutout  switches" 
are  shown.  These  can  be  so  connected 
as  to  light  the  proper  lamps  to  indicate 
the  position  of  the  breaker  at  all  times; 
they  are  also  used  to  open  the  shunt- 
trin   circuit  when  the  breaker  opens. 

With  a  double-throw  breaker,  or  with 
two  single-throw  breakers  connected  as 
a  double-throw  breaker,  it  is  often  de- 

sirable to  have  the  throws  so  connected 
that  with  one  throw  closed  it  is  impos- 

sible to  close  the  other,  and  vice  versa. 

This  can  be  accomplished  on  electrically- 
operated  breakers  by  interconnecting  the 

operating  circuit  through  a  "signal  and 
shunt-trip    cutout"    switch;    with    manu- 

mounting    breakers,     insti-ument    trans- 
formers,  and   other    accessories    on    the 

rear  of  the  panel  or  on  a  separate  pipe 
or  angle-iron  frame. 

Signal  Switch. 

Signal-Switch 

""racket. 

  •—  Interloclcing  Bar. 

-^   ^_  Plain  Interlocking 

""racket. 

Combined  Interlocking 

,  h^¥<*  [-j-   .-i-  and  Llndenokage-Trip- "     '  Nlechanism  Bracket. 
Rod  End. 

Undcnoltage-Trip  Coil 

Undervoltage-Trip 

.Mechanism. 

.im:^ 

Proud  mother  of  young  Corporal 
Jones:  "You've  heard  about  my  boy,  of 

course,  Mrs.  Evans?" Mrs.  Evans:  "No.     What  is  it?" 
Mrs.    Jones:    "Why,   just   think — they 

have  made  a  cockerel  of  him!" 

"And  how  do  you  find  school,  Har- 

old ■.'  ' 

Rather  difficult,  sir.  The  teachers  are 
inconsisttent.  In  Englijlji  composition 
we  are  told  to  be  original.  In  arithmetic 
we  are  all  expected  to  get  the  same 
answer." — Louisville  Courier- Journal. 

A  nervous  man  at  the  opera  sat  behind 
a  pair  of  those  persons  who  explain  the 
plot  until  his  endurance  was  exhausted. 
Then  he  leaned  forward  and  said: 

"Excuse  me,  will  you  speak  a  little 
louder?  Sometimes  the  music  prevents 

my  hearing  what  you  say." 

Teddy  had  been  invited  out  to  tea.  He 
wanted  to  have  the  afternoon  off  from 
school,  but  his  mother  would  not  hear  of 

it.  As  his  bedtime  was  7  o'clock  he  had 
rather  a  short  visit,  and  as  he  was  leav- 

ing  his   hostess   said   cordially: 
"I'm  so  sorry  you've  been  able  to  stay- 

such  a  little  while,  dear." 
Teddy  remembered  his  mother's  in- 

junctions to  be  polite  on  all  occasions, 

and  answered,  sweetly:  "Oh,  it's  quite 
long  enough,  thank  you." 

"Dear  Clara,"  wroite  the  young  man 
"pardon  me,  but  I'm  getting  so  forgetful. 
I  proposed  to  you  last  night,  but  really 

forgot  whether  you  said  yes  or  no." 
"Dear  Will,"  she  replied  by  note,  "so 

glad  to  hear  from  you.  I  know  I  said 
'no'  to  some  one  last  night,  but  I  had 

forgotten  just  who  it  was." 

A  certain  learned  Queen's  counsel  was 
arguing  a  commercial  case  before  a 
learned  judge.  In  doing  so,  he  had  oc- 

casion to  speak  repeatedly  of  an  "eccen- 
tric," and  the  judge  at  length  asked  him 

what  an  eccentric  was.  The  magistrate 
said  he  was  familiar  with  the  term  as 
applied  to  individuals,  but  not  to  things. 

The  Queen's  counsel  at  once  complied. 
"An  eccentric,"  he  said,  "is  a  circular 
disk  whose  centre  is  not  in  the  middle." 

REAR    OF    SINGLE-HAND    COVERPLATES    OF 
TWO    INTERI  OCKED   BREAKERS. 

"I  tell  you,  gentlemen,"  said  the  great 
explorer  to  the  crowd  in  the  hotel  smok- 

ing room,  who  were  listening  breathless- 
ly, "you  can't  imagine  what  things  are 

like  out  in  the  Arctic  regions!" 
"Oh,  I  don't  kno-w-!"  said  one.  "Even 

if  we  haven't  seen  it,  we  can  imagine 

what  it  feels  like!" "I  doubt  it.  ■  It's  impossible  until 

you've  seen  it;  until  you've  stood  there, 
a  small,  insignificant  atom,  surrounded 

by  vast  stretches  of  white — " "Yes,  I  know.     I've  been  like  that." 
"Really?     WTiere  was  it,  may  I  ask?" 
"First  time  I  appeared  in  public  in  a 

dress  shirt!" 
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QUEBEC  BRIDGE  COMPLETION— SUCCESS 
IMMINENT 

AS  we  go  to  press,  the  task  of  placing  the  centre  span 
of  the  Quebec  Bridge  in  position  has  well-nigh  been 

accomplished,  and  there  is  ample  evidence  that,  ere 

our  publication  reaches  its  subscribers,  complete  success 

will  have  crowned  the  effort.  Arising  out  of  past  misfor- 
tunes connected  with  the  undertaking,  popular  interest  the 

world  over  has  been  whetted  to  a  high  pitch  and,  for  the 
time  being,  the  daily  war  happenings,  and  the  machinations 
of  party  politics  have,  so  far  as  Canada  is  concerned  at 

least,  had  to  give  place.  The  builders,  the  St.  Lawrence 

Bridge  Co.,  are  to  be  commended  for  the  dogged  persever- 
ance with  which  they  have  prosecuted  the  work,  and,  not- 

withstanding the  tremendous  strain  under  which  those 

more  directly  concerned  with  the  development  and  carry- 

ing out  of  the  plans  for  "sealing  the  gap"  have  labored, 
and  more  especially  during  recent  days,  the  reward  will  be 

at  once  commensurate  and  lasting.  The  completed  struc- 

ture will  rank  among  the  world's  great  achievements  and 
its  creation  a  brilliant  exemplification  of  Canada's  indus- 

trial prowess. 

SHELL  CONTRACTS  STILL  IN   DEMAND 

SHELLMAKING  in  Canada  dies  hard,  judging  by  the 
interest  taken  in  the  possibilities  of  further  contracts 
being  secured  by  those  who  have  for  months  been 

engaged  in  the  work  and  who,  in  recent  weeks  have  found 

the  industry  slipping  away  from  them,  so  to  speak,  with 
nothing  in  sight  to  replace  it.  Ruijiors  that  orders  for 

shells  will  continue  to  be  placed  in  Canada  are  plentiful, 
and  support  is  given  such  a  contingency  by  advices  that 

both  Britain  and  France  are  negotiating  for  6-in.  shells  in 
the  United  States  to  be  delivered  in  six  months.  Of 

course,  it  has  been  understood  all  along,  but  more  specific- 

ally since  intimation  was  made  a  few  weeks  ago  of  the  cur- 
tailment of  orders,  that  6-in.  shell  manufacture  would  con- 

tinue here  on  a  quantity  basis. 

It  is  gratifying  to  note  that  a  large  percentage  of  our 

iiro  tem  munitions  plants  have  "shaken"  the  industry  for 

good,  and  are  now  well  organized  and  furnished  with  orders 

along  normal  and  peace-time  lines.  An  instance  of  the 
declining  volume  of  shell  business  and  the  increase  in 

another  direction  is  to  be  found  in  the  following  extract, 
from  the  Canadian  Locomotive  Co.  statement.  In  June, 

1916,  the  company's  munition  orders  had  a  value  of  $1,200,- 
000,  while  at  the  end  of  the  year  just  closed  the  value  was 

$199,600.  Locomotive  orders  had,  however,  risen  to 

$3,925,400,  against  $2,600,000  a  year  ago.  In  the  case  of 
this  company  the  adjustment  from  war  to  peace  activities 
has  been  almost  completed. 

While  willing  and  ready  to  accept  such  shell  business 

as  continues  to  offer,  it  is  undoubtedly  the  part  of  wisdom 

that  our  metal-working  plants  "dilute,"  as  completely  as 
lies  in  their  power,  munitions  with  peace  time  lines  of 
product.  Many  are  doing  it,  but  the  number  should  be 

promptly  augmented. 

TENDENCY  OF  FUTURE  INDUSTRIAL  CONDITIONS 

ONE  of  the  chief  results  of  the  international  co-opera- 
tion resulting  from  the  war,  and  one  which  will  have 

the  most  lasting  results  on  the  welfare  of  both 
individuals  and  nations  is  the  increased  interest  which 

employers  have  been  compelled  to  take  in  the  conditions  of 

employment  under  which  working  people  spend  their  lives 

producing  the  goods  to  form  the  basis  of  any  one  nation's 
trade.  In  view  of  the  increased  participation  by  this 

country  in  the  world's  commerce  and  the  prospective,  nay, 
the  certain  requirements  in  skilled  labor  necessary  to  the 

attainment  and  maintenance  of  any  prominence  in  inter- 
national trade,  it  devolves  upon  all  responsible  bodies  and 

individuals  concerned  with  productive  labor,  to  look  closely 

into  the  quality  of  the  help  on  which  their  future  success 

depends. 

In  the  discussion  of  such  a  subject  at  this  time,  the 

question  of  remuneration  can  be  discounted;  numerous 

anomalies  in  the  matter  of  equitable  payment  for  services 
rendered  have  been,  and  probably  still  are  in  existence,  the 

adoption  of  unskilled  but  adaptable  help  on  piece-work  and 

premium  systems,  and  the  urgency  of  many  war-time  con- 
tracts which  were  chiefly  responsible  for  these  conditions 

in  all  countries  rendering  the  wages  question  a  negligible 
factor  in  international  comparisons. 

The  ultimate  and  permanent  industrial  success  of  any 

one  nation  is  being  decided  now;  not  so  much  by  the  pro- 

duction of  mun'tions.  ships  and  other  vital  needs  of  the 
moment,  as  by  the  manner  in  which  the  great  supply  of 

suitable  manufacturing  help  brought  to  light  is  being 

absorbed,  trained,  and  educated  with  a  view  to  remaining 

a  producer  for  the  present  and  becoming  a  skilled  worker 
in  the  future.  Despite  the  adaptability  shown  by  many 

adults  during  the  last  two  years  the  indisputable  fact 

remains  that  skilled  engineering  help  must  be  bred  from  its 

youth  up  and  the  country,  whose  manufacturers  recognize 

this  fact  and  act  accordingly,  will  easily  and  completely 
outdistance  those  who  continue  in  the  belief  that  the 
demand  will  create  the  supply. 

  ®   
WHEN  you  think  you  have  reached  the  top  rung  of  the 

ladder,  don't  forget  how  to  yell  for  more  ladder. 

AN  OFFICIAL  French  committee  has  been  appointed  to 

deal  with  purchases  of  reconstruction  materials.  Canada 
should  be  able  to  play  a  part  in  this  rebuilding  program. 

WHY  the  difference?  When  a  man  wears  good  clothes  at 

work  his  pay  is  a  "salary";  when  he  wears  overalls  it  is 
"wages." 
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INDUSTRIAL    NOTABILITIES 

W ILLIAM  S.  ATW(_)Ol).  assistant  lo  viee-presidenl  aiitl  iiiaiia'j;in,<!;  direc- 

tor, the  Canadian  Car  and  Foundry  Co.,  and  Canadian  Steel  T'oundries, 
Montreal.  A\'('lland  and  Fort  \\'illiam,  with  head  (illic-(>  in  'i'l^ansportation 

Building,  Montreal,  was  horn  at  Conneaut.  Ohio,  .huniarv    liMJi,  1S7(;    jnn  of 
Edwin  and  Marion  Atwood. 

He  received  his  educatiim  in  the  Puhlic  and  Corre.-ipondence  ScliooLs,  and 

m 
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Eh. 

^r^ 
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WILLIAM   S.    ATWOOD. 

came  to  Canada  in  January,  1902.  Previous  to  joining  the  staff  of  the  Canadian 

Car  it  Foundry  and  Canadian  Steel  Foundries,  he  occupied  the  positions  of 
draughtsman  with  the  Simplex  Railway  Appliance  Co.,  Hammond,  Ind. ; 
mechanical  engineer  with  same  concern  at  Montreal;  and  mechanical  engineer, 
the  Dominion  Car  &  Foundry  Co.,  Montreal. 

Mr.  Atwood  married  Jessie  A.  Elliott,  daughter  of  A.  B.  Elliott,  April  7, 

1897,  the  family  consisting  of  one  daughter.  His  Clubs  are  Engineers',  and 
Country;  his  Societies,  the  American  Society  of  Mechanical  Engineers;  Cana- 

dian Society  of  Civil  Engineer.s;  K.  of  P.,  and  I.O.F.  His  recreations  are  golf 
and  tennis,  and  in  religious  persuasion  he  is  Methodist,  The  family  residence 
is  225  Metcalfe  Avenue,  Montreal. 

Photo  courtesy  International  Press. 
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SELECTED   MARKET    QUOTATIONS 
Being  a  record  of   prices  current  on  raw  and  finished  material  entering 

into    the   manufacture  of    mechanical  and   general  engineering   products. 
PIG   IRON. 

Grey   iv>ifc-e.   Pittsburgh      $46  95 

Lake  Superior,   charcoal,  Chi- 
cago        58  00 

Standard  low  phos..  Philadel- 
phia        87  00 

Bessemer,    Pittsburgh        51  95 

Basic,   Valley   furnace        48  00 

Moutreai^      Xiu-uiUu 
Haniiltou      .'   
Victoria          60  00 

FINISHED    IRON    AND    STEEL.. 

Per   lb.    to   Large   Buyers.      Cents 
Iron  bars.   base.   Toronto       5  25 
Steel  bars,  base,  Toronto....  6  60 
Steel    bars,    -    iu.    to    4    ia. 

base         6  00 

Steel   bars.  4  iu.  and  larger 
base          T  00 

Iron  bars.  base.  Montreal  . .  5  25 
Steel    bars.    base.   Montreal...     5  50 
Reinforcing  bars,  base         5  25 
Steel    hoops          7  50 
Refined    iron          5  50 
Norway    iron         11  00 
Tire   steel          5  50 

Spring    steel           7  00 
Band  steel.  No.  10  gauge.  ...  5  75 
Chequered  floor  plate,  3-16  in.  15  20 
Cheriuered   floor  plate.    Vi    in..  15  OO 
Staybolt   iron          8  50 
Bessemer     rails,     heavy,     at 

mill       .^«  no 
Steel  bars,  Pittsburgh         4  00 
Tank    p,ates.    Pittsburgh          9  00 
Structural  shapes,  Pittsburgh  4  00 
Steel    hoops.    Pittsburgh           5  25 

K.O.B..    Toronto    Warehouse. 
Steel  bars          5  50 
Small  shapes          5  75 

F.O  B.    Chicago    Warehouse 
Steel    bars          BOO 

Structural  shapes         5  00 
Plates          8  00 

FREIGHT    RATES. 

Pittsburgh  to  FoUuwing  Points 
Per  100  li>«. 
C.L.     L.r.L. 

Montreal          2S  1         .Xl  .t 

St.    John,    N.B       .^1.1         4.-.  .T Halifax          35.1        Ar,.?. 
Toronto           18.9         22  1 
Guelnh          IS. 9        22  1 
London          18.9        22  1 
Windsor          18.9        22  1 

Winnipeg           64.9        85.1 

METALS. 

Montreal  Toronto 

Lake  copper     $33  00  $32  01 
Electro  copper       33  00  32  00 
Castings,   copper   32  00  31  00 
Tin         62  00  62  00 
Spelter     10  50  10  50 
Lead     12  00  12  00 

Antimony       20  00  1"  00 
Aluminum          65   00  62  00 

Prices   per    100   lbs. 

PLATES. 

Montreal  Toronto 

Plates,    y,    to   Vi   $12  00  $12  00 
Heads          12  30  12  30 

Tank   plates.   3-16    in.  12  65  12  25 

WROUGHT   PIPE. 

Effective  July  5.   1917. 

Black     Galvanized 

Standard    Buttweld. 

Size.                                 Per  100  feet 

%    In   $  5  00  $  6  60 

14  and  %  in...       6  12  7  16 
%    in         6  46  8  01 
?i     in         8  17  10  29 
1  in       12  07  IB  22 

1V4    in        16  33  20  6° 
IV"     in        19   53  24  61 
2  in       26  27  33  12 

21,4     in        42   12  52  94 
3  in        65   08  69  23 

8'.^     in        69   92  86  94 

4  "     in        82   81  103  on 

Standard  Lapweld. 

2  in       29  23  35  71 

21A    in       43  88  54  11 

3  in       57  38  70  76 

314    in       71  76  89  70 

4  in       85  02  106  28 

4%     in        96   52  121   29 
5  in   112  50  141   34 

6  in      145  90  183  36 

7  in   190  40  238   00 

8  L   in   200  00  250  00 

8  in   230  40  288  00 

9  in   276  00  345  00 

10  L   in   256  00  320  00 

10        in   329  60  412  OC 

Prices — Ontario.    Quebec  and 
M^itime    Provinces. 

WROUGHT    NIPPLES. 

4"   and   under.   45%. 
4V."  and  larger.  40%. 

4"     and    under,     running 
thread. 

25%. 

Pt.Tndard  couplings 

,  4" 

ani 

d  under. 

35%. 

4^{;"  and  larger.  15%. 

OLD   MATERIAL. 

Dealers'   Buying   Prices. 
M ontreai Toronto 

Copper,    light    .■   : 
$20 

00 

$21   00 Copper,    crucible    .  .  . 

23 

00 26   00 
Copper,   heavy      23 00 24  50 
Copper  wire     

22 

00 24   50 

No.   1    machine  com- 

SO 

no 

01   ni 

New   brass   cuttings. 

16 

00 IS  00 
No.  1  brass  turnings 14 09 

17   00 

Light    brass       12 no 10  60 
Medium    brass      

16 

00 16   00 

He.ivy   brass      16 00 
18  00 

Heavy   melting   steel 

21 

00 

17   00 
Steel  turning     

12 

00 8   00 
Ph*"!!   turnings      

12 

00 
12  00 

Boiler   plate      22 

00 

10   60 

Axles,  wrought  iron. 30 

00 

24   00 
Rails      

25 

00 

18  00 
No.    1    machine   cast 

25 

00 25   00 

Malleable    scrap    . .  . 

20 

00 
20  00 Pine,    wrought      

19 

00 
9  00 

Car    wheels,    iron.  .  . 26 00 25   00 
Steel    axles      

29 on 

30  00 
Mach.    shop    tum*gs. 

8 

60 

8   50 C.-'st   borings      

12 

00 8   50 
Stove  plate    19 

00 

19  00 

Scrap    zinc      6 

50 

9  60 
Heavy    lead      10 00 10  50 
Tea    lead      7 00 7  00 
Aluminum       30 00 35   00 

BOLTS,     NUTS     AND     SCREWS. 
F*er  Cent. 

Carriage  bolts,    %"   and   less.      10 
Carriage  bolts   7-16  and   up.,     net 
Coach  and  lag  screws       25 

Stove    holts          .".T 
Plate   washers      List  plus   10' 
Machine      bolts,      7-16      and 

over          net 

Machine   bolts,    %    and    less..      10 
Blank    bolts           net 
Bolt  ends        net 
Elevator   bolts      50  and   5 

Machine  screws,  fl.  and   rd. 
hrt  .    flieel           2TV.J 

Machine   screws.    0.   and    fil. 
hd..     steel            10 

Machine   screws,   fl.   and    ni. 
hrt..  brass        add  20 

Macliine   screTTS,    o.    and    fll. 

bd..  brass      add  2n 
Nuts,   snuftre  blank      add   $1   60 
Nuts,    square,    tapped   adrl     1   76 

Nuts.  hex.  blank   add      1   "6 Nuts,   hex.    tanned   add     2  00 

Copjier      rivets      and    burrs, 
lief   plus          .10 

P.nrrs    only   list    pins          ."^0 
Iron  rivets  and  burrs           17^^ 
Bnller     rivets,     base     %-ln 

nnd    larger      $7  60 
Structural    rivets,    as    above.  7  60 

Wood   screws,  flat,  bright..     .72'4 

Wood     screws,     O.     &     R., 

.bright      "TMi 
Wood  screws,  flat,  brass..  .37V>> 
Wood     screws.      O.     &      R., 

brass      ■'21^ 
Wood   screws,    flit,   bronze.      .27V2 
Wood      screws.      O.      &      P.. 

bronze      25 

MILLED    PRODICTS. 

Per  cent. Set  screws          S5 

Sq.  &  Hex.  Head  Cap  Screws  30 
Rd.  &  Fil  Head  Cap  Screws  10 
Fiat   Vs  But.  Hd.  Cap   Screws 

plus          10 
Fin.    &    Seml-fln.    nuts    up    to 

1    in       35 

Fin.   and   semi-fin.  nuts,  over 
1  In.,   up  to  1%   In       30 

Fin.    and   semi-fin.   nuts,   over 

1%    In.,    up    to    2    In       10 
Studs           20 

Taper  pins          40 
Coupling   bolts,   plus          10 
Planer     heart     bolts,     without 

fillet,  list  plus        10 
Planer       heart       bolts.       with 

fillet,   list  plus   10  and          10 
Planer    heart    bolt   nuts,    same    as 

finished  nuts. 

Planer   bolt   washers      net 
Hollow  set  screws. .  .list  plus     20 
Collar  screws      list  plus  30,  10 
Thumb    screws          20 
Tbiiirb    nuts          65 
Patch    bolts         add   40,   10 
Cold     pressed     nuts     to     1% 

In   add    $4,50 
Cold    pressed    nuts    over    1% 

In   add   $7.00 

BILLETS. 

Per  gross  ton 
Bessemer  billets     S  65  00 
Open-hearth   billets          65  00 

O.H.   sheet  bars      ."        75  00 
Forging  billets        100  00 
Wire  rods          90  00 

F.o.b.  Pittsburgh. 

NAILS  AND   SPIKES. 

Wire    nails        5  60         5  46 
Cut    nails        6  70         6  SO 
Miscellaneous  wire  nallsi  ..  60% 

Spikes.  %  in.  and  larger.  ...  7  50 
Spikes.    Vi    and    5-16    in       8  00 

MISCELLANEOUS. 

Solder,   strictly        0  36 

Solder,  guaranteed       0  38 'j 
Babbitt  metals      18  to  70 

Soldering   coppers,    lb       0  53 

Lead   woal.   per  lb     0  16 

Putty.    100-Ib.   drum           4  35 

White   lead.   pure,    cwt      19  00 

Red    dry    lead.  100-lb,    kegs. 

per   cwt      15  45 

Glue.   English        0  38 

Tarred  slaters'  paper,  roll  fl  95 

Gasoline,   per  gal.,   bulk...   fl  31'(. 

Benzine,   per  gal.,  bulk    0  BO'.^ 
Pure       turpentine.       single 

bbls..  gal     0  61 

Linseed     oil.     raw,     single, 
bbls     1  49 

IMnseed    oil,    boiled,    single 
bbls     1  52 

Plaster  of  Paris,  per  bhl..  2,50 

Sandpaper.   B.   &   A.    ..list  plus     20 

Emery   Cloth      list  plus     33  1-3 
Borax,    cyrstal            15 

Sal   Soda          0  03y„ 

Sulphur,    rolls          0  05 

Sulphur,   commercial          0  04V4 

Rosin    "D."    per    lb       0  03 

Rosin    "G."    per    lb       0  0314 

Borax  crystal  and  granular  0  15 

Wood  alcohol,  per  gallon..  2  15 

Whiting,  plam.  per  100  lbs.     2  20 

ROPE    AND     PACKINGS 

Plumbers'  oakum,  per  lb   09 
Packing,   square   braided   34 
Packing,   No.   1   Italian   40 
Packing.   No.   2   Italian   32 
Pure  Manila  rope      37 
British   Manila   Rope      31 
New  Zealand  Hemp   31 

Transmission    rope.    Manila   43 
Drilling    cables.    Manila      39 
Cotton   Rope,    li-in.   and   up...     .47 

POLISHED    DRILL    ROD. 

Discount   oft   list,    Mofltreal 
and  Toronto          25% 

CARBON    DRILLS    AND 
REA.'ilERS. 

Per  Cent. 

S.S.  drills,  wire  sizes  up  to  52  40- 
S.S.  drills,  wire  .jlzes.   No,  53 

to   80       25 
Standard    drills    to   IVa    in...  40 
Standard   drills,  over  IMi   In..  15. 

3-fluted  drills,  plus     10- 
Jobbers'  and  letter  sizes    W- 
Bit  stock      40 
Itatchet  drills       15 
S.S.  drills  for  wood       4C 
Wood   boring   brace   drills   ...  2c 
Electricians'   bits       3ft 
Sockets     40. 
Sleeves       *" 

Taper    pin    reamers       20 
Drills    and    countersinks      

lis-t    plus  30 

Bridge  reamers     ■*5 
Centre    reamers       10 

Chucking    reamers       lO- 
Hand    reamers       15 

COLD    ROLLED    SHAFTING. 

At    mill       list  plus  40% 
.At    warehouse     list  plus  50% 

Discounts    off    new    list.       Ware- 
house   price   at    Montreal   and 

Toronto. 

IRON     PIPE    FITTINGS. 

Canadian  malleable.  A,  add 

7n%  :  B  and  C,  10%;  cast  iron, 

35%;  standard  bushings,  50%; 

headers,  60;  flanged  unions,  40; 

malleable  bushings,  50;  nipples, 

55;  malleable  lipped  unions,  60. 

SHEETS. 
Montreal  Toronto 

Sheets,  black.  No.  28. $11  00  $11  00 

Sheets,  black.  No.  10.  11  60  11  60- 
Canada     plates,     dull. 

52    sheets          H  00       11  00 

Canada       plates.       all 
bright          12  50       12  60 

Apollo  brand.  lO^i   nz. 
galvanized         12  25       12  09 

Queen's    Head.    28    B. 
WG         11  ''5       10  75 

Flcur-de-Lls.  28  B.W. 

G             11  76       10  76 
Gorbal's  Best,  No.  28  12  00  10  25 
Colborne    Crown.    No. 

28     11  26   10  00 

Premier.'  No.  28  U.S.  13  75  12  70- 
Premier.  10%  oz.  ...  13  85  13  00 
Zinc  sheets     20  00   20  00 

PROOF  COIL  CHaIN. 

%   in   S12  "O 
5-16   in      11   i^» 

%    in      11   1''^ 7-16    in      10  9» 

V.   in      10  70 

9-16    in      10  70 

%   in      10  50 

%    in     10  -lO- 
@    in      10  26 
1    inch         10  10 

Extra  for  B.B.  Chain        120 
Extra  for  B.B.B.  Chain        I  80^ 
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E1.ECTBIC    WELD    COIL 
CHAIN   B.B. 

'A    in    $15  50 
3-16  In     11  70 
V4    in       8  40 
5-16  in       7  40 
%    in       B  35 
7-16  in       6  35 
Ml  in       6  33 
%  in       6  36 
^4    in       6  35 

I'rlceB    I>tP    100    IbH. 

FILES    aNU    KASI'S. 
I'er  Onl. . 

Great    Western,    American    ...   50 
Kearney  &  Foot,   Arcade     50 
J.   Barton  Smith,  Eagle     60 
McCleiland,    Globe        60 
Whitman    &    Barnes        50 
Black    Diamond        40 

Delta  Files       STVi 
Nicholson          40 
P.H.    and    Imperial         50 
Globe         60 
Vulcan          50 
Disston        50 

COAL  AND  COKE. 

Solvay   Foundry   Coke      $13  05 
Connelsville    Foundry    Coke...  14  00 
Steam    Lump   Coal       7  25 
Best  Slack          6  50 

Net    ton    f.o.b.    Toronto 

1 ly* 
1'4 1% 

2 

2^ 

3 
3Vt 

3 'A 
4 

BOILER  TUBES. 

Seam- Size,  less 
in   $33  00 
in   36  00 
in     38  00 
in     38  00 
in      46   00 
in     48  00 
in     50  00 
in   58  00 

in   70  00 
in     82  00 

Prices  per  100  feet,  Montreal 
and  Toronto. 

Lap- welded 

32  00 
32  00 

33  00 
36  00 
38  00 
45  00 
53  00 
55  00 
67   00 

OILS     AND     CO.MPOIJNDS. 
Castor  oil,  per  lb     40 
Knyalite,  per  gal.,  bulk    16 
Pilfii^ine       19 
Machine  oil,  per  gal    26H 

Black  oil,  per  gal      IB 
Cylinder  oil,   Capital      45Mi 
Cylinder  oil.  Acme     36% 
.Standard  cutting  coinpounii, 

per   lb   0  06 
Lard  oil,   per  gal   2  50 
L'ni'in     thread     cutting     oil 
antiseptic      ,_.     88 

.\(nie    cutting    oil.    antisep- 

tic         3-V4 finperinl    ouenohing   oil    ....  3nV4 
Petroleum  fuel  oil        12^/^ 

BKLTING— NO.    1    OAK 
TANNED. 

Extra     heavy,     singie     and 
double   30-5% 

>;..,^^^-^           iO'^. 

Cut   leather  lacing.   No.    1....      1  05 
Leather   in   sides           1   75 

TAPES. 

Chesterman  Metallic,  50  ft.. $2  00 
Lufkin  Metallic.  (X)3,  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 
Kival  Steel  Tape.  .^O  ft    2  7.5 
Rival   Steel  Tape,  100  ft     4  45 
Reliable  Jun.  Steel   Tape,  50 

ft    3  50 

WASTE. 
White         Cents  per  lb. 

XXX    Extra          20 

Peerless          '-0 
Grand          m 
Superior          19 
X    L  C   R          IS 
Atlas          18 

X    Empire          IS 
Ideal          IT 

X    press          16 

COLORED. 

Lion        14% 
Standard       13 
No.    1       13 
Popular      11% 
Keen       W^ 

WOOL  PACKING. 

Arrow       25 
.V.Nle       20 
.\nvil        15 
.\nchor       11 

WASHED    WIPERS. 

Select    White          12 
Mi.\ed    colored          10 
Dark   colored          09 

Tliis   list    subject   to   trade   dis- 
count   for    quantity. 

RUBBER   BELTING. 

Standard       40% 

Best  grades       20% 

ANODES. 

Nickel       50  to     .34 
Cobalt        1.75  to  2.00 

Copper      44  to     .46 
Tin       49  to     .56 
Zinc       23  to     .25 

Prices  Per   Lb. 

COPPER  PRODUCTS. 

Montreal  Toronto 

Bars,  Va  to  2  in    .55  GO    53  00 
Copper  wire,  list  plus  10. 
Plain    stieets,    14    oz., 

14x2S  in.,  14x60  in.  55  00     53  50 

Copper  sheet,   tinned, 
14xf 0,  14  oz.      60  00    54  25 

Copper    sheet,    plan- 
ished.   14x60    base.  64  00    60  00 

Braziers',    in    sheets, 
6x4    base       55  00    52  00 

BRASS. 

Brass  rods,  base  %  in  to  1 
in    rd       0  55 

Brass  sheets,  8  in.  wide,  20 
oz       0  no 

Brass    tubing,    seamiess....     0  57 
Copper   tubing,   seamless...     0  58 

PL.ATING    SUPPLIES. 

Polishing    wheels,     felt.  3  00 
I'olishing  wheels,  bull- 

neck       175 

Emery  in  iiegs,  Ameri- can       06 
Pumice,   ground       05 
Etnery    glue       15  to       20 
Tripoli    composition...  04  to      OR 
Crocus    composition...  07  to      08 
Emery    composition —  OS  to       09 

Rouge,    silver      35  to      50 
Rouge,   powder     30  to      35 

Prices  Per   Lb, 
LEAD   SHEETS. 

Montreal  Toronto 
Sheets,  3  lbs.  sq.  ft.  .$18  00  $18  00 
Sheets,    3Vi    lbs.   sq. 

ft     18  00       18  00 

Sheets,    4    to    6    lbs. 
sq.  ft     17  60       17  50 

Cut  sheets.  M;C  per  lb.  extra. 
Cut    sheets    to    size.    Ic   iter    lb 

extra, 

PLATING    CHEMICALS. 

Acid,  boraelc     $  .15 
Acid,    hydrochloric      06 
Acid,    hydrofluoric      14^ 
Acid,    nitric      10 
Acid,    sulphuric      06 
Ammonia,    aqua      08 
Ammonium  carbonate   15 
.\mnionium    chloride   11 
.\mmonium  hydrosulphuret     .40 
.\mmonium    sulphate      07 
Arsenic,    white      12 
Copper,   carbonate,   anhy..      .35 
Copper,   sulphate      17 
Colialt   sulphate      70 
iron    perchloride      20 
Lead   acetate      18 
Nickel       ammonium      sul- 

phate     ^   12 
Nickel   carbonate   36 
Nickel    sulphate      15 
Potassium  carbonate   75 

Potassium    sulphide    (sub- 
stitute)      20 

Silver    chloride    (per   oz.)..     .65 
Silver   nitrate    (per  oz.)...      .65 
Sodium    bisulphite      10 
S..dium  carbonate  crystal!      to 

Sodium    cyanide,    127-130%     .41 
Sodium    hydrate      04 
Sodium    hyposulphite,    per 

100    lbs   5.00 
S.idium    phosphate      14 
Tin    chlnride      60 
Zinc   chloride      60 
Zinc    sulphate      09 

Prices    Per   Ll».   Unless  Otherwise 
Stated. 

The    General    Market    Condition    and    Tendency 
THE  placing  of  fiullier  (irder?^  for  6-inoli  sliells  in  Canada  has 

revived  interest  in  the  munitions  industry.  Although  there 
has  been  recently  a  reduction  in  output  of  shells  there  is  still  a 
considerable  amount  of  money  being  expended  on  the  production 

of  munitions.  "What  might  almost  be  termed  a  chaotic  condition, 
].)revail«  in  the  steel  trade.  What  with  the  embargo  and  the  delay 
in  fixing  ̂ irices  at  ̂ Va^:llillgton,  consumers  do  not  know  where  they 
stand.  The  logical  result  is  that  they  are  keeping  out  of  the  mar- 

ket and  business  con.-ecjuently  is  decidedly  dull.  It  is  not  at. all 
likely  that  business  will  pick  up  until  the  conditions  in  the  trade 
improve  and  a  more  settled  outlook  prevails.  The  embargo  will 
affect  the  building  trade  to  a  greater  extent  than  any  other  busi- 

ness, as  the  larger  shapes  are  not  rolled  in  this  country.  Price.s  of 
steel  are  stationary  with  no  indication  of  a  decliiie  in  the  mean- 

time. The  embai'go  will  benefit  Canadian  mills  and  the  addi- 
tional liusiness  will  tend  to  keep  prices  firm.  Tlie  pig-iron  market 

is  dull,  l>ut  prices  are  holding  firm  owing  to  the  shoi'tage  of  cars 
and  also  as  a  result  of  the  embargo.  The  coke  situation  is  un- 

changed and  production  is  being  hampered  by  scarcity  of  labor 
and  shortage  of  cars.  The  non-ferrous  metal  markets  are  weak  and 
demand  generally  is  light.  Declines  in  prices  have  taken  place 
throughout  the  entire  list.  The  market  for  old  materials  is  dull 

and  consumers  are  still  I'efraining  from  liuying.  Prices  of  scrap 
co])per,  brass  and  lead  have  declined,  but  steel  and  cast  iron  scrai) 
are  firm.  The  machine  tool  market  is  quiet  and  the  general 
situation  unchanged. 

Montreal,  Sept.  15,  1917. — A  factor  this  new  business  will  be  has  not  been 
that  promises  renewed  interest  in  in-  definitely  ascertained,  but  some  plants 
dustrial  circles  is  the  announcement  that  are  apparently  assured  of  full  capacity 
further   shell   orders   may  be   placed  for      for  the  remainder  of  this  year,  and  pos- 

the  six-inch  size.     What  the   volume    ofsibly  well  into  1918.     The  general  condi- 

tions are  practically  unchanged,  with  the 
bulk  of  the  interest  centred  in  the  ship- 

building activity. 

Pig    Iron 
The  pig  iron  situation  is  devoid  of  fea- 

ture developments,  and  the  market  con- 
tinues to  reflect  the  uncertainty  that  is 

evident  in  other  directions.  Pittsburgh 
quotations  indicate  an  easier  inarket  in 
Bessemer  and  foundry,  the  former  hav- 

ing declined  to  $50.95,  and  the  latter  at 
the  same  price,  being  $3  per  ton  lower 

than  last  week.  The  composite  pi'ice  of 
pig  iron  has  declined  50c  per  ton  on  the 
week,  the  present  quotation  being  $50.46 
per  ton.  This  has  been  partly  due  to  the 
easier  position  of  coke,  which  has  drop- 

ped $1  during  the  week.  Canadian  con- 
ditions are  virtually  the  same,  with  pro- 
ducers practically  out  of  the  market  and 

no  prices  yet  available. 

Steel 
No  developments  have  taken  place  to 

improve  the  general  tone  of  the  steel 
situation,  as  investigations  and  adjust- 

ments still  seem  to  be  hanging  fire,  which 
tends  to  keep  the  market  in  a  more  or 
less  unsettled  condition.  Some  rumors 
appear  to  indicate  that  the  American 
Government  is  endeavoring  to  arrange 

for  their  present  requirements  at  a  fig- 
ure that  will  be  satisfactory  to  the  pro- 

ducers and  yet  withhold  the  price  paid 

from  the  trade.  This  action  would  un- 
doubtedly create  considerable  uneasiness 

among  the  consumers,  as  they  have  been 



338 CANADIAN    MACHINERY Volume  XVIII. 

long  waiting  definite  action  from  this  di- 
rection to  guide  them  in  their  future 

transactions.  The  American  market  at 
present  is  somewhat  concerned  over  the 
changes  that  have  recently  been  brought 
to  light  by  the  development  of  the  past 
few  months.  Early  in  the  year  it  appears 
that  orders  were  placed  for  a  large  vol- 

ume of  domestic  work  based  on  the  pos- 
sibility of  a  shortage  of  future  supplies 

in  this  connection.  The  advent  of  the 

U.  S.  into  the  war,  however,  has  necessi- 
tated many  changes,  with  the  result  that 

much  of  this  material  will  not  be  re- 
quired for  enterprise  that  is  not  consid- 

ered by  the  Government  to  be  strictly 
essential  for  the  prosecution  of  the  war. 
The  solution  of  the  present  problem 
seems  to  be  an  open  attitude  on  the  part 
of  the  Government  regarding  their  nego- 

tiations for  war  requirements,  so  that 
the  public  and  domestic,  consumers  will 
have  something  to  guide  them  in  their 
future  buying,  as  the  general  trade  re- 

alizes that  the  outside  price  must  under 
the  circumstances  be  on  a  higher  level 
than  that  paid  by  the  Government.  For 
the  past  several  weeks  the  market  has 
been  comparatively  steady,  and  it  is 
generally  conceded  that  the  apex  has 
been  reached,  and  in  certain  directions 
the  tendency  is  downwards.  No  sudden 
reaction  is  expected,  but  the  undercur- 

rent of  uncertainty  as  to  future  condi- 
tions is  an  influencing  factor  in  the  pre- 

sent inactivity  of  the  market.  The  Can- 
adian situation  is  still  characterized  by 

the  inability  to  secure  delivery  of  steel 
requirements,  except  those  to  be  used  ex- 

clusively for  the  manufacture  of  war 
necessities.  Few  price  changes  are  re- 

ported from  the  American  markets,  and 
dealers  here  continue  to  quote  the  prices 
that  have  been  ruling  for  the  past  few 
weeks. 

Metals 

The  uncertainty  that  still  surrounds 
the  general  conditions,  more  particularly 
in  the  States,  is  the  predominating  fac- 

tor of  the  present  metal  situation,  as  re- 
cent reports  seem  to  indicate  that  the 

Government  are  inclined  to  take  an  atti- 
tude not  conducive  to  the  best  co-opera- 
tion between  the  producers  and  those 

consumers  not  included  in  the  war  pro- 
gram. Secrecy  in  this  connection  would 

only  lead  to  uneasiness  and  discontent 
throughout  the  trade,  and  eventually 
lead  to  further  unsettlement  and  prob- 

able disorganization.  Copper  is  fluctuat- 
ing, but  comparatively  firm.  Tin  is  not 

very  active,  but  has  taken  on  strength. 
Spelter  is  stronger  on  better  inquiry. 
Lead  has  weakened  and  supplies  are  ac- 

cumulating. Antimony  is  inclined  to 
steadiness  and  to  become  stronger.  Alum- 

inum has  an  easier  tendency. 
Copper. — As  no  announcement  has  yet 

been  made  by  the  American  Government 
in  connection  with  the  regulations  that 
may  be  placed  on  the  price  and  distribu- 

tion of  copper  requirements,  the  trade  in 
this  and  other  metals  has  been  quiet,  as 
both  the  producer  and  the  consumer  are 
reluctant  to  enter  the  market  until  a  de- 

finite policy  has  been  adopted.  A  sug- 
gestion by  the  War  Industries  Board  to 

the  effect  that  the  price  fixed  for  Gov- 
ernment   requirements     should     not     be 

divulged  has  not  met  with  the  approval 
of  the  trade,  as  this  would  undoubtedly 
tend  to  demoralize  the  situation  and  add 

to  the  uneasiness  that  is  now  so  pre- 
valent. Lake  and  electro  are  again  com- 

ing on  closer  terms  on  the  New  York 
market,  the  former  having  .lost  ViC  and 
the  latter  gained  Vzc  during  the  week, 
the  present  quotations  being  27%c  and 
27c  respectively;  castings  are  quoted  at 
26 %c  per  lb.  Local  copper  continues  firm 
at  last  week's  quotations. 

Tin. — In  spite  of  the  unsettled  condi- 
tions that  mark  the  present  metal  situa- 

tion in  the  States,  tin  has  added  to  its 
strength  of  last  week,  having  advanced 

l%c  to  62%c  per  lb.  The  market,  how- 
ever, is  not  a  very  active  one,  the  current 

quotation  being  ruled  more  by  conditions 
abroad  than  a  result  of  heavy  buying  on 
this  side.  Local  conditions  are  slightly 
stronger  on  a  steady  market,  an  advance 
of  %c  placing  the  quotation  at  62c  per  lb. 

Spelter. — The  market  has  increased 
slightly  in  strength,  but  no  pronounced 
activity  has  resulted,  as  conditions  are 
still  influenced  by  the  unsettled  situation 
in  the  States,  due  to  the  delay  in  the 

Government's  action  respecting  the  ar- 
ranging- of  prices  and  their  statement  of 

requirements.  New  York  prices  have 
advanced  ViC  during  the  week,  the  pre- 

vailing quotation  being  8^/4c  per  lb.  Deal- 
ers here  continue  to  ask  10 %c  on  a  quiet 

but  fairly  steady  market. 
Lead. — Keen  competition,  following 

the  recent  falling  off"  in  the  average  con- 
sumption has  developed  a  weaker  mar- 

ket, which  is  reflected  in  the  New  York 

quotation  "of  9c,  this  being  the  price  ask- 
ed by  both  the  independents  and  the 

leading  producers;  this  represents  a  de- 
cline of  Ic  over  that  quoted  last  week. 

The  fact  that  the  supply  of  lead  is  in- 
creasing and  that  no  reasonable  argu- 

ment could  be  advanced  for  the  mainten- 
ance of  such  high  prices,  is  probably  the 

chief  reason  for  the  weaker  tendency, 
and  also  in  the  hope  that  heavy  buying 
may  again  be  resumed.  The  demand  for 
lead  on  the  local  market  is  steady,  but 

following  the  lead  of  the  American  -pro- 
ducers the  dealers  here  have  reduced 

their  asking  price  to  12c  per  lb.,  this  be- 
ing Ic  lower  than  last  week. 

.\ntimony. — .A.n  unaccountable  demand 
for  antimony  in  the  New  Yoi-k  market 
has  created  a  somewhat  nervous  condi- 

tion, and  this  has  be.en  reflected  in  the 
added  strength  of  the  market,  the  price 
quoted  this  week  being  l%c  in  excess  of 
last  week.  The  local  demand  continues 

to  be  steady,  but  not  very  active.  Quota- 
tions are  strong  at  20c  per  lb. 

Aluminum. — The  American  aluminum 
market  has  become  easier,  but  the  de- 

mand had  shown  little  decline.  New  York 

quotations  are  falling  off,  due  to  increa^se 
of  supplies.  Dealers  here  renort  a  steadv 
but  quiet  market,  with  a  decline  of  2c  on 

the  price  quoted;  this  week's  quotation being  63c  to  65c  per  lb. 

Machine  Tools  and  Supplies 
The  week  has  been  a  comparatively 

quiet  one  in  the  machine  tool  industry, 
especially  respecting  the  placing  of  tools 
by  the  dealers.  What  little  is  passing  is 
of  a  general  nature  without  features  of 

any  kind.  The  activity  in  the  States  con- 
tinues, and  prices  on  all  classes  of  equip- 

ment are  in  keeping  with  the  high  cost 
of  raw  materials.  Supplies  are  in  slight- 

ly decreased  demand,  due  to  the  falling 
off  in  requirements. 

Toronto,  Ont.,  Sept.  18.  —  The  an- 
nouncement that  some  plants  which 

hitherto  have  been  engaged  in  making 
9.2  inch  and  8  inch  shells  will  be  given 
contracts  for  6  inch  shells  has  revived 
interest  in  the  munitions  industry.  It 

is  also  understood  thai  conti-acts  will 
continue  to  be  placed  for  other  and 
smaller  calibre  shells.  The  industry  is 
not  by  any  means  dead  and  considerable 
activity  is  likely  for  the  remainder  of 
this  year,  at  least.  The  matter  is  one 
largely  of  finance  and  depends  upon  the 
ability  of  the  Canadian  Government  to 
arrange  credits  on  behalf  of  the  British 
Government.  The  drafting  of  men  from 
civil  life  to  the  army  cannot  help  but 
affect  the  labor  situation  in  a  general 
way  but  will  not  be  allowed  to  interfere 
with  the  production  of  shells. 

Steel 

There  have  been  no  developments  dur- 
ing the  week  to  relieve  the  unsettled 

conditions  in  the  steel  trade  and  the  out- 
look continues  rather  obscure.  The  em- 

bargo on  iron  and  steel  from  the  United 
States  is  causing  much  delay  and  incon- 

venience due  to  the  necessity  of  getting 

permits  from  the  U.S.  Government. 
There  is  also  an  element  of  uncertainty 

in  connection  with  this  business  as  per- 
mission to  export  material  is  as  likely 

to  be  refused  as  not  unless  it  is  intended 

to  be  used  in  the  manufacture  of  muni- 
tions. In  spite  of  the  adjustment  in  the 

terms  of  the  embargo  to  favor  certain 
industries,  it  does  not  appear  likely  that 
this  will  relieve  the  situation  materially 
as  indications  point  to  a  shortage  of 
steel  in  the  United  States  for  any  pur- 

pose other  than  for  the  war.  This  situ- 
ation of  course  only  affects  a  section  of 

the  trade  but  it  is  of  sufficient  import- 
ance to  merit  consideration  in  view  of 

the  large  importations  of  iron  and  steel 
into  Canada  in  recent  years.  Some  re- 

lief may  be  looked  for  from  the  (jomestic 
mills  later  on  in  the  year,  when  they 
have  caught  up  with  their  orders  but 
this  will  not  be  for  several  weeks.  Cer- 

tain materials  such  as  larger  structural 
shapes  and  plates  which  are  not  made  in 
Canada  and  come  under  the  embargo  will 
be  difficult  to  obtain  and  in  consequence 

building  operations  will  be  curtailed 
while  special  arrangements  will  have  to 
be  made  in  regard  to  imports  of  ship- 

building  material. 
Now  that  Canadian  steel  companies 

will  have  additional  domestic  business 
to  take  care  of,  increased  activity  is 
looked  for  at  the  mills  which  will  help 
to  fill  the  gao  caused  by  the  reduction  in 

output  of  shell  steel.  The  recent  an- 
nouncement that  contracts  for  6  inch 

shells  will  be  given  out  has  caused  much 

satisfaction  in  the  trade.  Notwithstand- 
ing the  weakness  in  prices  of  steel  pro- 

ducts  in   the   United    States,  the   market 
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in  Canada  is  holding  firm  and  there  have 
been  as  yet  no  price  recessions.  While 
higher  prices  are  not  anticipated,  it  is 
unlikely  that  there  will  be  any  marked 

,  decline  in  values  owing  to  the  unusual 
conditions  now  prevailing  in  the  trade. 
The  situation  in  the  United  States  is 
such  that  Canada  will  have  to  rely  tn 
a  greater  extent  than  is  usual,  on  its 
own  resources  which  means  increased 
business  for  domestic  mills.  The  volume 
of  this  business  will  of  course  depend 
upoA  the  attitude  which  consumers  may 
take.  High  prices  have  had  the  effect 
of  curtailing  the  demand  for  steel  and  if 
maintained  will  continue  to  restrict  pri- 

vate enterprise.  If  on  the  other  hand 
pHces  declined,  consumers  interest  in 
the  market  would  be  quickened  with  a 
corresponding  increase  in  volume  of 
l)usiness.  At  present  the  trade  is  mark- 

ing time  owing  to  the  uncertain  outlook. 
Although  no  decision  has  been  ar- 

rived at  regarding  the  U.S.  Government 

price  fixing  policy,  the  market  is  prac- 
tically under  government  control.  The 

situation  however  is  far  from  satisfac- 
torv  as  the  mills  are  filling  eovemment 
orders  and  no  prices  are  given  out  to 
the  public.  It  is  auite  possible  that  pri- 

vate consumers  who  have  been  holding 
back  purchases  in  the  expectation  of  the 
government  establishing  lower  values, 
will  become  tired  of  waiting  and  rush 

into  the  market.  This  would  i-esult  in 
a  scramble  for  whatever  steel  was  avail- 

able after  government  requirements 
have  been  satisfied.  As  government 
demands  are  growing  heavier  all  the 
time  the  tonnage  available  for  private 
consumers  is  decreasing.  Such  a  situ- 

ation might  possibly  lead  to  further  ad- 
vances. The  market  however,  is  so  un- 

settled that  it  is  impossible  to  say  what 
will  actually  happen  and  the  situation 
will  not  clear  up  until  some  definite 
policy  is   announced   from   Washington. 

Pig  Iron 

'The  pig  iron  market  continues  quiet 
and  unsettled.  The  embargo  appears  to 

be  causing  a  temporary  cessation  of  im- 
ports into  Canada-  from  the  States  which 

in  view  of  the  sold  up  condition  of  dom- 
estic furnaces  is  causing  considerable 

inconvenience  in  the  trade.  The  delay 

and  trouble  surrounding  the  issue  of  ex- 
port licenses  is  making  it  very  difficult 

to  do  business.  It  is  expected  that  the 

whole  matter  will  be  adjusted  in_  th 
near  future  which  will  relieve  the  situa- 

tion to  some  extent.  In  addition  there 

is  a  shortage  of  cars  with  no  indication 
of  when  this  condition  will  be  relieved. 
In  the  States  the  market  is  tied  up  and 

promises  to  remain  in  this  condition  un- 
til the  Government  prices  are  fixed  and 

made  public.  Business  continues  dull 
at  nominally  unchanged  prices.  The 
coke  market  is  a  little  easier  although 

there  is  still  a  shortage  of  cars  and 
labor. 

Scrap 

The  market  for  old  material  continues 

auiet.  The  demand  for  most  metals  is 

light  as  consumers  are  showing  little 
or  no  interest  in  the  market.  Prices  of 

old  copper,  brass  and  lead  are  down  but 

steel    and    cast    iron    scrap    are    holding 
firm  at  unchanged  prices. 

Machine  Tools 

Interest  in  the  machine  tool  market 

has  been  revived  following  the  announce- 
ment that  further  contracts  for  6  inch 

shells  will  be  placed  here.  It  is  not  ex- 
pected however  that  this  will  cause  much 

demand  for  machine  tools  as  existing 
equipment  will  doubtless  be  tooled  up  to 
suit  the  occasion.  It  will  mean  new 
jigs  and  fixtures  in  many  cases  and  may 
call  for  a  few  special  tools.  Plants  are 
being  established  for  building  wooden 

ships  on  the  Pacific  Coast  also  at  To- 
ronto, Three  Rivers,  Que.,  and  on  the 

Atlantic  seaboard.  New  e"uipment  will 

be  required  for  these  yards.  The  ma- 
chine tool  market  in  the  United  States 

is  very  active  owing  nrincipally  to  the 

heavy  demand  for  eouipment  for  muni- 
tions plants  and  airplane  factories.  The 

shipbuilding  industry  is  also  very  active 
and  heavy  tools  are  in  good  demand  for 

MARKET     LETTER     DEVELOP- 
MENT 

The  attention  of  metal  working 
plant  executives  is  directed  to  the 
enlargement  of  the  scope  and  use- 

fulness of  our  Market  Letter  De- 

partment. In  New  York  and  Pitts- 
burgh, expert  correspondents  have 

been  engaged,  and  are  already 
furnishing  each  week  concise  re- 

ports of  production  activities,  price 
movements,  etc.,  within  the  terri- 

tory served  by  each  of  these  im- 
portant centres.  During  the  next 

few  weeks,  further  additions  will 
be  made  to  the  number  of  our 

United  States  correspondents,  em- 
bracing other  industrial  centres, 

and  enlarging  thereby  the  scope 
of  the  meantime  service  being  ren- 
dered. 

shipyards.  It  is  becoming  more  difficult, 
than  ever  to  obtain  machine  tools  from 

the  States  which  will  benefit  Canad'an builders  to  some  extent. 

Supplies 
The  outlook  in  the  supply  business  has 

not  undergone  any  material  change  dur- 
ing the  week.  Business  generally 

speaking  continues  fair  and  is  of  a  more 
general  character.  Prices  of  most  lines 
particularly  those  composed  of  iron, 
steel  or  brass  are  holding  firm  and  there 
is  no  indication  of  lower  values,  just  yet. 
A  decline  of  4c  a  pound  has  been  put 
into  effect  on  soldering  coppers  which 
now  make  a  base  price  of  3  to  8  pounds, 
66c  per  pound.  For  the  2V2  lb.  size  the 
price  is  67c  per  pound.  2  lb.,  69c  per 
pound;  IM  lb.  70c  per  pound  and  1  lb. 
at  73c  per  pound.  Prices  of  belting  are 
unchanged  but  side  lace  leather  is  quot- 

ed at  $1.75  and  cut  lace  leather  $1.95 

per  pound.  Gasoline  and  coal  oil  con- 
tinue firm  and  in  good  demand. 

Metals 

Weakness  characterizes  the  local 

market  and  declines  have  taken  place  all 
along  the  line.  The  reason  for  this  may 
be  found  in  the  unsettled  condition  pre- 

vailing in  the  trade  owing  to  the  uncer- 
tainty with  regard  to  future  prices.  The 

falling  off  in  munitions  contracts  has  of 
course  had  some  effect  on  the  market 
but  not  to  the  extent  that  might  have 
been  expected  as  the  ordinary  demand 
has  been  steadily  increasing  for  some 
time  and  is  now  considerable.  The 
local  market  largely  reflects  conditions 
in  New  York  where  the  delay  in  price 
fixing  has  had  a  depressing  effect  on 
the  market  there.  The  attitude  of  the 

U.S.  Government  is  uncertain  and  con- 
sumers are  awaiting  developments. 

Copper. — What  may  prove  to  be  a 
temporary  decline  in  prices  of  copper 
has  brought  prices  down  two  cents  per 
pound.  The  position  of  copper  continues 
strong  and  has  improved  bv  the  fact 
that  the  U.S.  Government  will  nay  25c 
for  copper  being  purchased  for  the 
Allies.  This  is  interesting  in  that  it 
indicates  that  the  government  will  not 
make  any  drastic  reduction  when  it  fixes 
the  price  of  copper.  Local  prices  are 
now  as  follows.  Lake  and  electrolytic 
.'12c  and   castings  31c  per  pound. 

Tin. — The  market  is  dull  and  weaker 
with  consumers  still  showing  a  lack  of 
interest  in  current  prices.  The  London 
market  on  the  other  hand  has  been  firm- 

er lately  and  higher  prices  have  to  be 
registered  there.  Tin  has  declined  2c 
locallv  and  is  now  quoted  at  62c  per 

pound. 

Spelter. — As  in  the  case  of  other 
metals,  spelter  has  also  declined  and  the 
market  is  weak,  and  inactive.  Spelter 
is  now  quoted  locally  at  10%c  per  pound 
a  flecline  of  %c. 

Lead. — The  decline  in  nrices  of  lead 
in  New  York  reported  last  week  has 
resulted  in  lower  prices  in  the  local 
market.  The  weakness  of  lead  is  at- 

tributed to  increased  production  which 

government  requirements  have  not  ab- 
sorbed. The  market  is  also  weak.  Lead 

has  declined  Ic  locally  and  is  now  quot- 
ed at  12c  per  pound. 
Antimony. — The  demand  for  antimony 

is  light  and  the  market  weaker.  Anti- 
monv  has  declined  Ic  and  is  now  quoted 
at  19c  per  pound. 
Aluminum.  —  The  market  remains 

nuiet  with  light  demand.  Prices  are 

lower  at  62c  per  pound,  being  a  decline 
of  2c. 

Solders. — Prices  have  declined  follow- 
ing the  lower  levels  registered  for  tin 

and  lead.  Guaranteed  is  now  quoted  at 
38 lie  and  strictly  at  S6c  per  pound. 

Pittsburgh,  Sept.  15.— The  general 
stagnation  in  the  iron  and  steel  markets 
continues.  As  has  been  pointed  out  in 

previous  reports  this  condition  is  in  line 
with  all  precedents,  being  the  natural 
and  necessary  sequel  to  a  period  of  great 
price  advances  and  heavy  buying.  Two 

things  must  occur.  Prices  must  be  re- 
adjusted to  a  less  unreasonable  basis,  so 
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as  to  establish  a  level  at  which  business 

can  be  resumed,  and  buyers  and  sellers 

must  work  off  a  large  part  of  the  obliga- 
tions they  have  assumed.  Week  by  week 

progress  is  being  made  along  these  lines, 
but  the  end  has  not  been  reached  as  yet. 

It  may  be  reached,  possibly,  in  a  few 

weeks,  but  more  likely  two  months  or  more 
will  be  required  still. 

Price  Declines 

The  most  significant  decline  in  the  week 

was  in  billets,  $10  a  ton,  sales  having  been 

made  of  limited  tonnages  at  $6.5,  with 

more  offered  at  the  same  figure.  This  was 

by  middle  interests.  There  is  an  uncon- 
firmed rumor  that  Italy  has  purchased  a 

round  tonnage  of  billets  at  $60.  This, 

of  course,  would  be  from  a  mill.  Thus  far 

the  mills  have  not  admitted  making  cut 

price  quotations,  their  position  having 
been  that  cut  prices  would  not  enable 

them  to  effect  important  sales  and  that 

their  best  interest  lay  in  endeavoring  to 

maintain  prices  while  they  work  off  the 

high-priced  business  now  on  books. 

In  foundry  pig  iron  there  has  been  a 

clear  cut  decline  of  at  least  $3  a  ton,  some 

valley  furnaces  being  willing  to  sell  at 

$50,  furnace.  Resale  lots  are  occasionally 

offered  at  still  less,  but  do  not  make  a  well- 

defined  market.  This  is  the  first  clear  de- 
cline in  foundry  iron,  Bessemer  and  basic 

iron  having  previously  declined  about  $6 

a  ton,  since  the  top  point  for  all  grades 

of  pig  iron,  reached  late  in  June. 
Plates,  which  recently  declined  to  8.00c, 

Pittsburgh,  having  been  for  some  time 
firm  at  9.00c  to  10.00c,  are  being  sold  at 

slight  cuts  under  8.00c,  down  to  7.85c  or 
lower. 

Sheets  are  a  trifle  easier,  quotations 

having  been  made  in  the  past  week  at 
8.35c  on  classes  of  business  against  which 

8.50c  would  formerly  have  been  quoted. 

Some  sheet  mills  are  now  soliciting  en- 
quiries, their  attitude  previously  having 

been  apparently  that  they  would  prefer 
not  to  make  sales. 

It  is  learned  that  a  leading  steel  mill 
has  made  one  contract  for  merchant  steel 

bars  at  3.50c,  the  lowest  price  previously 

reported  having  been  4.00c,  a  decline  from 
4.50c  as  had  been  quoted  for  two  or  three 
months.  There  is  no  open  quotation  out 

at  3.50c  and  the  market  in  general  re- 
main.s  quotable  at  4.00c. 

Government    Buying 
The  Government  continues  to  place 

orders  for  steel,  but  very  few  details  of 
transaction  are  allowed  to  become  public. 
The  total  orders  placed  thus  far  is  cer- 

tainly far  under  the  recent  estimate  in 
Wall  Street,  3,200,000  tons.  So  far  as 
Government  buying  is  a  factor  in  general 
trade  conditions,  the  important  matter  is 
not  the  amount  of  steel  the  Government 
has  bought  at  any  one  time,  but  the 
monthly  rate  at  which  the  steel  is  to  be 
furnished.  The  production  of  ingots  is 
now  running  at  fully  44,000,000  gross  tons 
a  year,  which  means  about  33,000,000 
gross  tons  of  finished  rolled  steel,  as  the 
losses  in  scrap,  scale,  etc.,  from  the  ingot 
to  the  merchantable  steel  always  runs 
from  25  per  cent.  Thus  the  monthly  pro- 

duction of  rolled  steel  is  about  2,750,000 
gross  tons  a  month.    The  proportion  that 

is  passing  into  Government  work  of  all 
descriptions  is  between  10  and  15  per 
cent.,  according  to  the  most  accurate  esti- 

mates that  can  be  made.  Within  a  few 
months  a  great  deal  more  steel  will  be 
passing  into  shipbuilding,  as  increased 
yard  facilities  become  available,  but  on 
the  other  hand  there  will  be  some  de- 

creases in  other  directions,  as  the  build- 
ing of  shipyards  is  at  present  taking  a 

great  deal  of  steel,  and  a  considerable  ton- 
nage has  been  going  into  the  equipment 

of  the  army  cantonments,  the  airplane 
factories  and  training  camps,  and  other 
activities.  Shell  steel  requirements  will 
pfobably  increase.  In  the  first  six  months 
of  next  year  the  proportion  of  the  output 
passing  directly  or  indirectly  into  the 
Government  may  somewhat  exceed  15 

per  cent. The  amount  of  steel  that  will  be  fur- 
nished in  future  to  our  Allies  is  quite  in 

doubt.  Possibly  on  account  of  uncertain- 
ties as  to  prices,  as  it  is  far  from  being 

settled  that  our  Allies  are  to  be  named  the 

same  prices  as  paid  by  the  Government. 
The  War  Industries  Board,  which  was  to 
act  as  purchasing  agent  for  our  Allies, 
has  done  nothing  in  this  direction,  and  the 

latest  report  is  that  the  Allies  have  en- 
tered into  some  negotiations  with  steel- 

makers on  their  own  account.  As  the 
amount  of  steel  passing  to  them  in  the 
past  has  been  very  large,  and  as  there 
has  been  little  buying  of  this  character  in 
recent  months,  it  will  require  quite  heavy 
purchases  in  future  merely  to  assure  a 
continuance  of  the  previous  pace. 

Thus  there  is  no  reason  whatever  for 

assuming  that  there  is  to  be  such  an  in- 
crease in  war  steel  requirements,  on  the 

whole,  as  to  make  up  for  the  decreased 
domestic  consumption  that  is  certain  to 
occur  in  many  directions,  and  indeed  has 
already  begun  to  occur,  to  say  nothing  of 
the  continually  increasing  productive 
capacity.  It  is  much  more  probable  that 
steel  will  become  more  plentiful  than  that 
it  will  become  scarcer. 

Jobbers   Somewhat   Interested 

Jobbers  are  now  showing  some  slight 

signs  of  being  interested  in  making  pur- 
chases of  steel  products.  Many  of  them 

did  not  contract  for  fourth  quarter  and 
although  they  are  reducing  their  stocks 

and  perhaps  were  in  some  instances  over- 
bought for  third  quarter,  they  will  still 

need  to  buy  some  material.  Manufactur- 
ing consumers,  who  as  a  rule  are  covered 

by  contracts  to  the  end  of  the  year,  are 
not  yet  showing  any  decided  signs  of  in- 

terest in  the  market.  Some  of  the  auto- 
mobile makers  are  sounding  out  the  pro- 
ducing trade,  on  bars,  sheets,  etc.,  but 

evidently  with  a  view  to  securing  inform- 
ation as  to  what  prices  are  likely  to  be 

asked  rather  than  with  an  idea  that  they 
will  really  make  any  purchases  at  any 
early  date. 

New  York,  Sept.  17. — Interest  in  the 
steel  industry  continues  to  be  centred  al- 

most entirely  in  Government  purchases 
of  material,  present  and  prospective.  It 
is  more  generally  recognized  that  Gov- 

ernment requirements  will  be  of  much 
greater  magnitude  than  was  anticipated 

several  months  ago.  At  the  moment,  at-- 
tention  is  being  directed  toward  the  pros- 

pective placing  of  contracts  for  heavy 
tonnages  of  shell  steel.  No  little  surprise 
has  resulted  from  the  announcement  that 
Great  Britain  is  again  seeking  to  place 

large  orders  with  American  manufac- 
turers for  large  sizes  of  shell.  Inquiries 

on  British  account  have  been  put  out  for 
3,000,000  six-inch  shells,  and  delivery  is 
wanted  in  about  six  months.  Additional 

orders  for  4.5,  8,  9.2,  and  12-inch  shell  are 
expected  to  follow  quickly. 

The  6-inch  shell,  for  which  bids  are 
now  being  taken,  will  require  225,000 
tons  of  steel,  and  it  is  estimated  that  the 
total  contract  will  call  for  the  expendi- 

ture of  $120,000,000.  This  sudden  in- 
ci'ease  in  the  demand  for  steel  forgings 
and  billets  will  probably  be  reflected  in  a 
stronger  tone  for  semi-finished  steel, 
which  has  been  steadily  falling-  in  price 
because  of  resale  offerinifs  for  the  last 
four  to  six  weeks.  Great  Britain,  how- 

ever, will  pay  less  for  finished  shells  than 
WIS  secured  by  manufacturers  last  year, 
and  consequently  lower  prices  will  pre- 

vail for  bars  and  billets.  Orders  for 
English  shell  are  expected  to  be  placed 
with  the  Bethlehem  and  the  Crucible 
companies,  with  the  American  Car  & 
Foundry  Co.,  the  Westinghouse  Electric 
&  Manufacturing  Co.,  the  American  Can 
Co.,  the  New  York  Airbrake  Co.,  and  the 
E.  W.  Bliss  Co.  The  closing;  down  of 
Canadian  munition  factories  and  the  re- 

sale of  machinery  to  Americm  plants 
seems  to  indicate  that  the  English  autho- 

rities have  changed  their  plans  govern- 
ing the  manufacture  of  munitions. 

The  United  States  Government  is  still 
seeking  to  place  additional  contracts  for 

heavy  ordnance  and  other  war  muni- 
tions, but  considerable  difficulty  is  being 

encountered  in  finding  manufacturers 
who  are  equipped  to  carry  on  this  work 

successfully.  Government  representa- 
tives seeking  to  place  orders  for  gun 

mounts  among  metal-working  plants  in 
the  Ohio  valley  have  found  manufac- 

turers ah-eady  overcrowded  with  work. 
.Several  companies  in  the  East,  however, 
in  anticipation  of  Government  orders 
have  been  quietly  inquiring  for  shop 

equipment.  Manufacturers  who  have  al- 
ready accepted  Government  contracts  for 

gun  forgings  or  for  machining  ordnance 
have  continued  to  place  contracts  for  ma- 

chine tools  in  the  Philadelphia,  New  York 
and  New  England  markets.  Among  the 
largest  buyers  in  the  last  week  were  the 
.American  Brake  Shoe  &  Foundry  Co., 
the  Tacony  Ordnance  Corporation,  the 
Taylor-Wharton  Iron  &  Steel  Co.,  the 
Standard  Steel  Works,  and  the  Bullard 
Machine  Tool  Co.  The  Inland  Ordnance 
Co.,  Bedford,  Ohio,  has  been  buying  tools 
in  the  Cleveland  market,  and  another 
manufacturer  in  the  Central  West  has 
placed  an  order  for  60  turret  lathes  for 
making  rifle  grenades. 

Shipbuilding  interests  also  continue 
actively  in  the  market  for  machinery  of 
various  kinds.  One  interesting  develop- 

ment is  the  chartering  of  the  Newfound- 
land Shipbuilding  Co.,  Harbor  Grace, 

Newfoundland,  by  the  controlling  in-i, 
terests  in  the  Pennsylvania  Shipbuilding 
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Co.,  the  New  Jersey  Shipbuilding  Co., 
and  the  Pusey  &  Jones  Co.  Wooden 
ships  are  to  be  built  at  first  in  Newfound- 

land, but  it  is  planned  to  purchase  equip- 
ment and  to  build  steel  ships  in  the  fu- 
ture. This  interest  is  now  in  the  market 

for  electric  cranes,  about  60-foot  span. 
Another  shipbuilding  company  has  been 
organized  at  Kingston,  New  York,  to 
build  small  craft  for  the  United  States 
Government  and  tools  are  to  be  bought 
for  machine  and  fabricating  shops. 

The  Army  Department  has  placed  con- 
tracts for  100  steel  buildings  for  storage 

for  the  American  army  in  France;  12,000 
tons  of  steel  are  i-equired,  and  bids  are 
being  taken  on  32  additional  buildings 
requiring  16,000  tons  of  shapes. 

  ©   

CANADA'S  REVENUE  STILL  GROW- 
ING 

THE  financial  statement  of  the  Domin- 
ion covering  the  period  from  April  1, 

the  beginning  of  the  fiscal  year,  to  Sep- 
tember 10,  shows  total  receipts  of  $112,- 

000,000,  an  increase  of  $22,000,000  over 
the  same  period  of  last  year.  On  the 
other  hand  payments  on  account  of  or- 

dinary expenditure,  including  interest  on 
war  loans,  are  $43,000,000,  which  is  al- 

most identical  with  the  expenditure  on 
this  account  for  the  same  period  of  last 
year.  Capital  expenditure  is  $7,500,000 
less  than  last  year.  Of  this  last  named 
reduction,  public  works  expenditure 
shows  a  decrease  of  over  $1,000,000, 

-while  railways  and  canals  expenditure  is 
$3,500,000  less  than  for  the  correspond- 

ing period  of  last  year. 
Taking  into  account  both  receipts  and 

expenditures  on  capital  and  ordinary  ac- 
counts, the  period  in  question  shows  a 

surplus  of  receipts  over  these  expendi- 
tures to  the  amount  of  $62,000,000.  The 

war  expenditure  in  Canada  during  the 
period  was  $57,000,000. 

It  thus  appears  that  so  far  as  receipts 
and  expenditures  have  been  entered  in 

the  books  of  the  department,  the  rev- 
enues of  the  Dominion  during  the  present 

year  have  more  than  equalled  the  expen- 
ditures on  ordinary  and  capital  accounts 

together  with  the  war  expenditure  In 

Canada.  The  greater  part  of  Canada's 
-war  expenditure,  of  course,  is  overseas. 
Pavment  on  this  account  Is  arranged  for 

with  the  Imperial  treasury  in  London. 

  @   

THE   BRITISH    COAL   DISTRIBUTION 
SCHEME 

By  Mark  Meredith 

THERE  Is  not  the  slightest  doubt  that 
the  British  Coal  Controller  is  to  be  con- 

gratulated on  the  scheme  that  is  to  be 

put  in  operation  on  September  1,  for  re- 
organizing the  transport  of  coal  by  pub- 

lic railway  for  inland  consumption  in 
the  British  Isles.  By  arranging  that 
coal  shall  be  sent  from  pits  in  certain 
s^pecified  directions  Instead  of  In  any 
direction  there  will  result  the  enormous 
saving  of  not  less  than  700,000,000  ton 
■miles  per  annum.  Apart  from  the  en- 

suing economy  in  labor  and  reduction 
in  wear   and  tear  of  rolling  s.tock,  this 

means  that  some  millions  of  tons  of 
coal  that  would  otherwise  be  required 
for  locomotive  use  In  what  is  now  seen 
to  be  largely  unnecessary  haulage  will 
be  freed  for  national  purposes:  in  addi- 

tion wagons  and  locomotives  will  become 
available  for  use  overseas  is  required. 
Special  provision  has  been  made  for 
meeting  cases  in  %vhich  certain  particu- 

lar descriptions  and  qualities  of  coal 
are  required  for  special  purposes,  such 
as  for  automatic  stokers,  gas  producers 
and  coke  ovens.  Firms  needing  coal  for 
use  in  these  will  receive  certificates  is- 

sued by  the  Controller  of  Coal  Mines  en- 
titling them  to  specified  supplies  of  the 

particular  fuels  mentioned  in  the  cer- 
tificates. These  fuels  will  be  provided 

by  diversion,  where  necessary,  from 
firms  who  have  not  received  certificates. 
Anthracite  is  the  only  variety  of  coal 
not  affected  by  the  new  regulations.  Its 
occurrence  Is  limited  geographically 

speaking,  and  it  has  been  found  impos- 
sible to  make  it  fit  in  with  the  scheme. 

It  can  therefore  be  distributed  in  any 
direction,  as  heretofore,  in  this  respect 
resembling  coal  that  is  conveyed  other- 

CANADIAN    GOVERNMENT 
PURCHASING  COMMISSION 

The  following  gentlemen  consti- 
tute the  Commission  appointed  to 

make  all  purchases  under  the  Do- 
minion $100,000,000  war  appropri- 

ation:— George  F.  Gait,  Winnipeg; 
Hormidas  Laporte,  Montreal;  A. 
E.  Kemp,  Toronto.  Thomas  Hil- 
liard  is  secretary,  and  the  Commis- 

sion headquarters  are  at  Ottawa. 

wise  than  by  public  railway  from  the 
colliery  or  Is  conveyed  to  a  port  for 
shipment.  This  latter  exception  affects 
London  particularly  since  the  greater 
portion  of  the  coal  consumed  In  the 
metropolis  is  water-borne.  Over  170,- 
000,000  tons  of  coal  per  annum,  are  in- 

volved in  this  scheme  and  of  this  quan- 
tity factories  need  55,000,000  tons; 

mines,  metal  industries  and  chemicals, 
etc.,  also  55,000,000  tons;  domestic  con- 

sumption 30,000,000  tons,  and  railways 
13,000,000  tons.  No  allowance  is  made 
in  these  figures  for  the  80,000,000  tons 
of  coal  required  for  export  and  bunkers, 
which  Is  not  affected  by  these  regula- 

tions. There  is  only  one  point  that  need 
have  further  attention  and  It  would  be 
a  good  suggestion  that  an  instruction 
should  be  appended  to  these  regulations 
that  no  unpicked  coal  is  to  be  trans- 

ported from  the  pits  to  the  consumers, 
for  in  a  year  thousands  and  thousands 
of  tons  of  dirt  are  transported  owing  to 
the  so-called  economies  now  practised  at 
the  pit  heads. 

  ©   • LIQUID  FIRE  IN  THE  WAR 

LIQUID  fire  is  a  weapon  of  value  prin- 
cipally because  of  its  demoralizing  effect 

upon  those  attacked.     There  have  been 

some'  casualties  resulting  from  liquid 
fire,  but  it  is  the  psychological  effect 
that  is  sought.  According  to  a  writer  in 
the  bulletin  of  American  Chemical  So- 

ciety, the  apparatus  usually  consists  of  a 
metal  tank  holding  about  4  gal.  of  liquid 
to  be  burned,  a  section  of  pipe  from  the 
tank  to  a  rubber  hose  at  the  other  end, 
in  which  there  is  a  smaller  metal  pipe 
about  a  yard  long  fitted  with  a  nozzle 
and  a  friction  ig-niter,  as  well  as  an  oil 
burning  wick.  There  is  a  valve  near  the 
tank  and  another  near  the  nozzle.  Ben- 

zol, from  coal  tar,  and  crude  oil  are  used 
in  equal  proportions,  and  are  carried  In 
the  tank  under  a  pressure  of  approxi- 

mately 300  lb.  per  sq.  in.,  this  pressure 
being  maintained  by  compressed  nitro- 

gen, an  inert  gas  having  no  effect  upon 
the  contents  of  the  tank.  The  tank  and 
accessories  are  carried  by  a  companion 
when  liquid  is  being  burned.  Or  it  may 
be  fixed  in  position  and  operated  by  the 
same  man  who  carries  the  tank. 

In  use  a  cap  is  drawn  from  the  end  of 
the  nozzle,  and  a  wick  burning  kerosene 
or  similar  oil  is  thereby  lighted,  since  the 
cap  is  a  friction  Igniter.  The  oil  Is  then 
turned  on,  and  is  ignited  as  it  leaves  the 
nozzle  under  great  pressure.  The  result 
is  a  flame  of  burning  oil  about  30  yd. 
long.  For  two-thirds  of  this  distance 
the  flame  is  straight,  but  it  then  turns 
up,  as  does  any  other  flame.  It  may  be 
directed  against  the  ground,  but  care 
must  be  taken  not  to  deflect  it  too  sharp- 

ly, as  it  may  strike  the  ground  and  turn 
back  on  those  operating  the  device.  It 
is,  therefore,  not  well  suited  to  turning 
down  into  a  trench. 

It  is  said  by  an  expert  that  liquid  fire 
is  not  so  effective  now  that  it  is  under- 

stood by  the  troops  and  means  for  its  de- 
fence have  been  worked  out.  It  can  be 

easily  understood,  however,  that  a  num- 
ber of  such  devices,  with  the  roar  of  the 

escaping  oil,  when  used  together,  gave  a 
means  of  demoralizing  the  defenders  of 
a  trench,  especially  at  night,  and  in  the 
beginning  was  a  valuable  accessory,  es- 

pecially for  raiding  parties. 

  ©— 

AN  important  raw  product  available  in 
the  State  of  Hyderabad  which  can  be 
manufactured  into  products  of  commer- 

cial utility  is  the  mowra  flower.  The 
mowra  tree  abounds  in  the  forests  and 
fields  of  Hyderabad,  more  especially  in 
the  districts  of  Nizamabad,  Medak,  and 
Asafabad.  During  the  hot  weather  the 
flowers  drop  off  the  tree,  and  are 
gathered  and  dried  to  the  consistency  of 
raisins.  Hitherto  they  have  been  utilized 
for  liquor  only.  About  25,000  tons,  it  is 
calculated,  are  gathered  annually,  of 
which  about  10,000  tons  are  used  for 
liquor,  and  the  balance  Is  run  to  waste. 
It  has  been  discovered  that  it  is  possible 
to  make  sugar,  motor  spirit,  and  several 
other  valuable  products  out  of  th6m.  The 
flower  contains.  In  addition  to  sugar, 
acetic  acid,  and  some  acetone.  It  is 

stated  In  the  "Chemical  Trade  Journal" 
that  several  types  of  motor  cars  have 
been  successfully  run  on  a  spirit  pre- 

pared from  mowra  at  half  the  cost  of 

petrol. 
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TRADE  INQUIRIES 

THE  following  inquiries  have  been  re- 
ceived by  the  Department  of  Trade  and 

Commerce,  Ottawa,  from  which  further 
particulars  may  be  obtained: 

1196.  Machine  tools. — An  old-estab- 
lished British  firm  in  Moscow,  Russia, 

wishes  to  purchase  in  Canada  machine 

tools  required  for  works  under  construc- 
tion for  war  purposes.  Specifications  will 

be  furnished  on  application  to  the  Com- 
mercial Intelligence  Branch,  Department 

of  Trade  and  Commerce,  Ottawa. 

1200.  Test  drills. — The  New  York  of- 
fice of  a  Canadian  manufacturing  com- 

pany have  received  an  inquiry  from 
abroad  for  10,000  test  drills  of  various 
size,  and  would  like  to  get  supplies  in 
Canada.  Specifications  will  be  furnished 

on  application  to  the  Commercial  Intel- 
ligence Branch,  Department  of  Trade 

and  Commerce,  Ottawa. 

1208.  Sulphate  of  copper. — An  im- 

portant firm  of  manufacturers'  represen- tatives in  Buenos  Aires  would  like  to  be 
placed  in  communication  with  exporters 
with  a  view  to  selling  on  commission. 

1213.  Engines  (crude  oil). — A  manu- 
facturers' agent  in  Cape  Town,  special- 

izing in  agricultural  machinery  and  now 
holding  several  Canadian  agencies, 
makes  inquiry  re  possibility  of  supply 
from  Canada  of  a  crude  oil  engine.  (For 
illustration  and  further  information  see 

pages  445-447.) 
1217.  Mining  and  railway  supplies. — 

A  Johannesburg  firm  of  engineers  and 
importers  .of  mining  and  railway  sup- 

plies are  in  the  market  for  agency  of 
supplies  from  Canadian  manufacturers 
of  any  line  as  above,  except  locomotives. 

1218.  Rubber  belting  and  hose. — A 
Johannesburg  firm  making  a  specialty  of 
mining  supplies  are  open  to  take  up  a 
Canadian  agency  for  rubber  belting  and 
hose. 

1233..  Motors,  machinery  and  tools  for 
agricultural,  electrical  and  building  pur- 

poses.— An  Italian  firm  at  Bari  would 
like  to  represent  manufacturers  of  mo- 

tors, machinery  and  tools  for  electrical, 
agricultural  or  building  purposes,  b.  c. 
&  t. 

1235. Electrical  materials,  chemicals, 
steel,  tools,  and  general  machinery  and 
engineering  articles. — Genoa  engineers 
would  represent  firms  manufacturing  or 
exporting  electrical  materials,  chemicals, 
steel,  tools  and  general  machinery  and 
engineering  articles,  g.p.c. 

1237. Industrial  machinery,  especially 
for  shipbuilding. —  Engineer,  manager 
of  a  mining  company,  would  represent 
British  manufacturers  of  industrial  ma- 

chinery in  general,  especially  for  ship- 
building purposes,  i.a.g. 

1239.  Anchors  and  chains  and  machin- 
ery for  ships. — A  party  at  Genoa  would 

handle  anchors  and  chains  for  ships,  and 
machinery  for  same,  g.e.c. 

1242.  Electrical  supplies,  lamps,  insu- 
lators, lamp-holders,  switches,  etc.  — 

A  Rome  firm  would  represent  on  com- 
mission or  buy  for  own  account,  electri- 

cal supplies,  lamps,  insulators,  lamp- 
holders,  etc.,  r.g.b. 

Enlarged  Canadian  Trade  Intelligence 
Service 

LInder  the  arrangeineot  made  by  tlie  3lini8ter  of  Trade  and  Commerce  witli  Sir 
Edirard  Grey  in  July,  1913,  the  Department  of  Trade  and  Commerce,  Ottawa,  is 
able  to  present  the  following  list  of  the  more  important  British  Consulates  whose 

officers  have  been  instructed  by  the  Foreign  Offire  to  answer  inquiries  from  and  g'ive 
information  to  Canadians  who   nish  to  consult  them  in  reference  to  trade  matters. 

BRAZIL — Babia,  British  Consul.  l!io  de 
Janeiro,  Britisli  (Jonsul  General. 

CHILE  —  Valparaiso.  British  Consul General. 

OOLOMiBIA  —  Bagota,  British  Consul General. 

ECUADOR— Quito.  British  Consul  Gen- 
eral.    Guayquii,  British   Consul. 

EGYPT  —  Alexandria,  Britisli  Consul 
General. 

FRANCE— Havre,  British  Consul  General. 
Marseilles,    British    Consul    General. 

INDIA— Calcutta,  Director  General  of 
C&mmercial    Intelligence. 

ITALY— Genoa.  British  Consiul  General. 
Milan,  British    Consul. 

MEXICO— Mexico,  British  Consul  Gen- eral. 

.NETHERLANDS — Amsterdam,         British CoUMUl. 

PANA.MA— Colon,  British  Consul.  Pana- 
ma, British  Vice-Cunsul. 

PERU — Lima,   British    Vice-Consul. 
PORTUGAL— Lisbon,    British    Consul. 

RUSSIA — Moscow,  British  Consul  Gen- 
eral. Petrograd,  British  Consul,  Vla- 

divostock,  British  Consul.  Odessa, 
British   Consul  General. 

SPAIN— Barcelona,  British  Consul  Gen- 
eral.    Madrid,  British   Consul. 

SWEDEN— Stockholm,  British  Consul. 

SWITZERLAND— Geneva,  British  Consul. 

URUGU.\Y— Monte  Video,  BrltUh  Vlce- Consul. 

VENEZUELA  —  Caracas.  British  Vice- Consul. 

Canadian  Commercial  Intelligence 
Service 

The  Department  of  Trade  and  Commerce  invites  correspondence  from  Canadian 
exporters  or  importers  upon  all  trade  matters.  Canadian  Trade  Commissioners  and 
Commercial  Agents  should  he  kept  supplied  with  catalogues,  price  lists,  discount 
rates,  etc.,  and  the  names  and  addresses  of  trade  representatives  by  Canadian  export- 

ers. Catalogues  should  state  whether  prices  are  at  factory  point,  f.o.b.  at  port  of 
shipment,  or,  which  is  preferable,  c.i.f.  at  foreign  port. 

CANADIAN    TRADE    COMMISSIONERS. 

ARGENTINE  REPUBLIC^B.  S.  Webb,  Acting  Canadian  Trade  Commissioner,  Recon- 
quista.  No.  46,  Buenos  Aires.     Cable  address,  Cahadlan. 

AUSTRALIA— D.    H.    Ross,    Stock    Exchange    Building,    Melbourne.       Cable    address. Canadian. 

BRITISH  WEST  INDIES— E.  H.  S.  Flood,  Bridgetown,  Barbadoes,  agent  also  for  the 
Bermudas  and   British   Guiana.      Cable  address,   Canadian. 

CHINA— .1.  W.   Ross.  13  Nanking  Road,   Shanghai.     Cable  address,  Cancoma. 

CUB.\ — Acting  Canadian  Trade  Commissioner,  Lonja  del  Commercl,  Apartado  1290, 
Havana.     Cable  address,  Cantracom. 

FR.\NCE — Phlllipe  Ro.v,  Commissluner  General,  17  and  19  Boulevard  des  Capucines, 
Paris.     Cable  address,  Stadacona. 

ITALY— W.  Mc.  Clarke,  c/o   H.  M.  Consul,   Milan. 

JAPAN— B.  F.  Crowe,  .\cting  Canadian  Trade  Commissioner,  P.  O.  Box  109,  Yoko- 
hama.    Cable  address,  Canadian. 

HOLL.\ND — Ph.  Geleerd,  .Acting  Canadian  Trade  Commissioner,  Zuldblaak,  26,  Rotter- 
dam.    Cable  address,    Watermill. 

RUSSIA — C.  F.  Just,  Canadian  Government  Commercial  Agent,  Alexandrlnskala. 
Plosch  9,  Petrograd.  L.  D.  Wllgress,  Canadian  Government  Commercial  .\gent, 
Bukhgolza  UUtza   No.  4,  Omsk,  Siberia. 

NEWFOUNDL.\ND— W.  W.  Nicholson,  Bank  of  Montreal  Building,  Water  Street,  St. 
.Tohn's.      Cable  address.   Canadian. 

NEW  ZEALAND— W.  A.  Beddoe.  Union  Buildings,  Customs  Street,  Auckland.  Cable 
address.  Canadian. 

SOUTH  AFRICA— W.  J.  Egan.  Norwich  Union  Buildings,  Cape  Town.  Cable  address. 
Cantracom. 

UNITED  KINGDOM— Harrison  Watson,  Sub-division  E.C,  2,  73  Baslnghall  Street, 
London,  E.C.,  England.  Cable  address,  Sleighing,  London.  N.  D.  Johnston,  Sun 
Building.  Clare  Street,  Bristol.  Cable  address,  Canadian.  J.  E.  Ray.  Central 
House,  Birmingham.  Cable  address.  Canadian.  J.  Forsyth  Smith,  31  North 
John  Street,  Liverpool.  ^Cable  address,  Cantracom.  F.  A.  C.  Blckerdlke,  4  St. 
Ann's  Square.  Manrhester.  Cable  address.  Cantracom.  J.  Forsyth  Smith,  Acting 
Canadian  Trade  Commissioner,  87  Union  Street,  Glasgow,  Scotland.  Cable  ad- 

dress,  Contracom. 

C.\NADIAN  COM.MERCIAl.  AGENTS 

AUSTRALIA— B.  Mlllln,  Royal  Exchange  Building,  Sydney,   N.S.W. 

BRITISH    WEST    INDIES— Edgar   Tripp.    Port    of   Spain,    Trinidad.      Cable   address, 
Canadian.     R.  H.  Curry,   Nassau.  Bahamas. 

NORWAY   AND    DENMARK^C.   E.   Sontum    Grubbegd    No.   4,   Ohrlstlanla,    Norway. 
Cable  address.    Sontums. 

SP.\IN — J.  F.  Roberts.   Hotel  Cuatro  Naclones,   Barcelona. 

CANADIAN   HIGH   COMMISSIONER'S  OFFICE 
UNITEiD    KINGDOM- W.    L.   Griffith.    Secretary,    17    Victoria    Street,    London,    S.W., 

ITngland.     Cable  address.  Dominion,  London. 
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"WILLIAMS  SERVICE" 
IMMEDIATE     SHIPMENT 

Surface  G-rinders. 

New  No.  1  DIAMOND  Autoinatic. 
New  No.  2  BROWN  &  SHARPE  Auto. 
NeAv  No.  2  LASALLE  Automatic. 
New  No.   1   WTLMARTH  &  MORMAN, 

plain. New  No.  3  LASALLE,  plaiu. 

New  Shapers. 

14 

16"
 

16"
 

SMITH  &  MILLS. 
S:\IITH  &  MILLS. 
KELLY. 

20    KELLY. 
20  (lOULD  &  EBERKARDT. 
24  GOULD  &  EBERHARDT. 
28    GOULD  &  EBERHARDT. 

2—1 

1 
1 

1- 
1- 

17 

19 

19"
 

21'
 

25 

24'
 

18'
 

THE 

TORONTO    STOCK 

Radial  Drills. 

6'  BERTRAM  (almost  new). 
5  REED  PRENTICE  (new). 
MUELLER  (new). 

-3  DRESES. 

-2i/L>'  FOSDICK  (new). 

New  LeBlond  Heavy  Duty  Lathes. 
X  6  Double  Back  Gear. 
X  8  Double  Back  Gear. 

X  10'  Double  Back  Gear. 
X  8'  Double  Back  Gear. 
X  10  Double  Back  Gear. 

X  12'  CMC,  double  back  a:ear. 

X  10'  CISCO,  double  back  gear. 

A.  R.  WILLIAMS  MACHINERY  CO.,  LTD. 
64  FRONT  ST.,  West TORONTO,  ONT. 

■Hllilllllllllililllllllililllllllllllililllilllilllilllilllllllilllllllilllililllllilllilllllllllllllllilll^^ 

Speed 

Up— 

Universal 
Adjustment 

Babbitted 
and    Reamed 

pSjEearings 

Case  Hardened 
Steel 

Set  Screws 

IN  War  Times  you  should  get  all  the  speed  out  of 

your  machines  possible. 

You  can  do  this  by  using  BOND  Hangers.    From  the 

day  you  put  a  BOND  Hanger  on  the  job  it  starts 

saving  your  oil,  your  power,  and  your  patience. 

It  is  an  investment  that  yields  a  steady  return  with 

every  revolution   of   your   shafting. 

The  sturdy,  braced  construction  makes  for  smooth 

running  without  vibration.     Its  design  permits  full 
accessibility  for  adjustments  or  erection. 

,  The  Bond  Hanger  Book  tells  about  everything  we 
make  in  the  line  of  power  appliances. 

Your  files  are  not  complete  without  it. 

CANADIAN  BOND  HANGER  &  COUPLING  CO. 
Limited 

ALEXANDRIA  ONTARIO 

^11 

Yes — it  does  look  bad 

AND  if  you  haven't  a  Walton  Tap Extractor,    this    broken    tap    is 
going  to   give  some  trouble  be- 

fore it  comes  out. 

You're  going  to  fuss  around,  lose  your 
temper,  perhaps  injure  the  thread  and 
waste  half  an  hour  or  more  in  addi- 
tion. 

But  with  this  Walton  Tap  Extractor  a 
broken  tap  presents  no  difficulties. 
The  crucible  steel  fingers  go  down  into 
the  flutes,  and  the  rest  is  easy.  Just 
apply  a  wi-ench  to  the  squared  outer 
end  and  back  the  tap  out.  Can  you 
imagine  anything  more  simple? 

The  Walton  Co. 
HARTFORD 
CONN. 

Write  for 

Circular 

If  any  advertisement  interests  you,  tear  it  out  now  and  place  with  letters  to  be  answered. 
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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 
Granby,  Que. — The  Southern  Canada 

Power  Co.  will  build  a  sub-station  and 
office  here. 

London,  Ont. — E.  Leonard  &  Sons, 
York  St.,  contemplate  the  erection  of 
a  blacksmith  shop  to  cost  $20,000. 

Toronto,  Ont.— The  City  Architect  has 
issued  a  permit  to  the  Hospital  of  In- 

curables to  install  underground  fuel  oil 

stc.-ag'e  system,  130  Dunn  avenue,  at  a 
cost  of  $3,000. 

New  Glasgow,  N.S. — A  4,000  kilowatt 
steam  turbine  is  now  being  erected  at  the 
Allan  Mine.  This  addition  to  the  exist 

in'^  system  will  give  a  plant  of  7,000 
kilowatts,  constituting  one  of  the  largest 
power  plants  in  the  province. 

Port  Arthur,  Ont. — Alderman"  Blaquier 
will  introduce  to  the  next  meeting  of  the 
City  Council  a  resolution  to  urge  the 
Dominion  Government  to  operate  the 
blast  furnace  at  the  Atikokan  Iron  Works. 

The  plant  has  been  lying  idle  for  a  long 
time. 

Ladysmith,  B.C. — The  smelter  which 
was  recently  put  in  operation  by  the 
Ladysmith  Smelting  Corporation,  will  be 
capable  of  handling  1,200  tons  of  ore  per 
day,  although  the  initial  capacity  is  700 
tons.  There  are  two  blast  furnaces,  one 
42  in.  X  120  in.,  and  the  other  42  in.  x 
160  in.  at  the  tuyeres.  The  boiler  plant 
consists  of  two  80  h.p.,  one  88  h.p.,  and 

one  104  h.p.  boilers.  Two  electric  gener- 
ators furnish  power  for  the  motors  and 

lighting  system. 

Tillsonburg,  Ont. — Work  has  started  on 

the  new  plant  for  the  Maple  Leaf  Har- 
vest Tool  Co.  The  main  building  will  in- 

clude an  office,  40  x  50  ft.,  at  the  south; 
paint  shop,  50  x  90  ft.;  finishing  shop,  50 
X  140  ft.;  tin  storage  room,  50  x  60.  Back 
of  the  main  building  will  be  a  finisheo 
goods  warehouse  100  x  130  ft.  The 
buildings  will  be  one  storey  in  height 
of  red  pressed  brick  and  steel  window 

sashes,  and  will  be  a  model  factory  build- 
ing. In  the  spring  a  polishing  shop,  50 

x  80  ft.  a  storage  room,  50  x  50  ft.,  and 
a  forge  shop  will  be  erected,  50  x  270  ft. 

GENERAL 
Hamilton,  Ont. — The  American  Can 

Co.,  will  build  an  addition  to  their  fac- 
tory to  cost  $125,000. 

Tillsonburg,  Ont. — A  firm  in  the  Unit- 

ed States  has  been  investigating  the  sit- 
uation here  with  a  view  to  locating  a 

branch  factory. 

Tillsonburg,  Ont.— The  Canadian  Cer- 
eal and  Flour  Mills  are  rushing  work  on 

their  new  oatmeal  mill,  and  will  soon  be- 
gin operations. 

Pamilton,  Ont. — A  permit  has  been 
granted   to   the    Canadian   Fastener    Co., 

for  a  factory  to  be  built  on  Sherman 
Ave.,  at  a  cost  of  $20,000. 

Oakville,  Ont. — Manufacturing  opera- 
tions were  started  at  the  Oak  Tire  & 

Rubber  Co.'s  new  factory  on  Thursday. 
Frank  Law  is  managing  director. 

Brockville,  Ont.  —  The  large  cheese 

factory  at  Seeley's  Bay  was  destroyed 
by  fire  on  Sept.  11.  The  owner  D. 
Warner  had  only  $1500  insurance  on  the 

property. 
Durham,  Ont. — The  cement  works, 

which  have  been  remodeled  to  manufac- 
ture cement  rock  instead  of  marl,  began 

operations  recently,  and  will  shortly  be 

running  at  full  blast,  under  the  manage- 
ment of  R.  H.  McWilliams. 

MUNICIPAL 
Prince  Rupert,  B.C. — The  City  con- 

templates extending  the  water  main  sys- 
tem which  will  cost  $10,000. 

.St.  Catherines,  Ont.— The  City  Council 
are  considering  the  purchase  of  a  motor 
driven  sewage  pump.  W.  P.  Near  is 
the  city  engineer. 

Bradford,  Ont. — A  by-law  will  be  sub- 
mitted to  the  ratepayers  on  Oct.  6,  to 

authorize  an  expenditure  of  $15,600  on 

installing  a  hydro-electric  transmission 

system. 
Lethbridge,  Alta.  —  Commissioner 

Freeman  stated  recently  at  a  meeting  of 

the  City  Council  that  a  new  steam  tur- 
bine and  generator  will  have  to  be  order- 

ed without  delay  in  order  to  provide 

power  for  the  increasing  load.  It  is  es- 
timated that  a  new  unit  will  cost  $50,000. 

ELECTRICAL 
Aylmer,  Ont. — The  Town  Council  will 

purchase  electrical  transmission  equip- 
ment and  also  motor  driven  pumps. 

Hamilton,  Ont. — The  Barton  Township 

Council  has  decided  to  submit  Hydro- 
Electric  and  enabling  by-laws  to  the 
ratepayers. 

Welland.  Ont. — The  voltage  of  the 

Hydro-electric  system  here  will  be  in- 
creased from  12,000  to  46,000  volts  and 

the  enuipment  in  the  sub-station  is  be- 
ing changed  to  suit  the  new  service. 

Scarborough,  Ont. — The  Hydro-Elec- 
tric Power  Commission  has  notified  the 

Township  Council  that  work  has  been 
started  on  a  line  to  go  through  Birch- 
cliffe,  Scarborou'zh  .Junction  and  Agin- 
court.  It  is  hoped  to  complete  the  work 
this  fall. 

New  Toronto,  Ont.. — Building  opera- 
tions have  been  already  commenced  on 

the  new  hydro-electric  sub-station  at  the 
comer  of  9th  street  and  Birmingham 
avenue.  New  Toronto,  by  Witchall  and 
Son,  the  contractors.  The  concrete 

foundation  is  already  laid   and  the  con- 

tractors are  aiming  to  have  the  building 

completed  before  the  winter.  It  will  be 

a  three-storey  structure  of  pressed' brick,  steel  and  concrete,  at  a  cost  of 
$80,000  with  the  equipment.  The  station 
will  be  about  40  feet  high  and  75  feet 
wide. 

TENDERS 
Charleswood,  Man. — Tenders  will  be 

received  by  the  undersigned  up  to  Sep- 

tember 22,  for  the  drilling  of  one  5-inch 
well,  and  equipping  same  with  pump  and 
platform,  on  the  Arboro  Street,  West 

Winnipeg.  A.  B.  Blakely,  secretary- 
treasurer. 

Toronto,  Ont.^Tenders  will  be  re- 
ceived, addressed  to  the  Chairman, 

Board  of  Control,  City  Hall,  Toronto,  up 
to  October  2,  for  the  construction  and 
delivery  of  stop  valves,  valve  operating 

pump  and  special  castings,  for  main 
pumping  station.  Specifications  and 
forms  of  tender  may  be  obtained  at  the 
Works  Department,  Room  12,  City  Hall. 

Toronto,  Ont.  —  Tenders  will  be  re- 
ceived, addressed  to  the  Chairman,  Board 

of  Control,  City  Hall,  Toronto,  up  to 

October  2,  for  the  construction  and  de- 
livery of  stop  valves,  valve  operating 

pump  and  special  castings,  for  main 
pumping  station.  Specifications  and 
forms  of  tender  may  be  obtained  at  the 
Works  Department,  Room  12,  City  Hall. 

Ottawa,  Ont. — Tenders  will  be  re- 
ceived at  this  office  until  Tuesday,  Sep- 

tember 25,  1917,  for  dredging  required 

at  West  St.  John,  N.B.  Combined  spe- 
cification and  form  of  tender  can  be  ob- 

tained on  application  to  the  Secretary, 
Department  of  Public  Works,  Ottawa. 
Tenders  must  include  the  towing  of  the 

plant  to  and  from   the  work. 
MonCton,  N.B. — Tenders  will  be  re- 

ceived up  to  September  22,  for  the  con- 
struction of  the  substructure  of  a  three- 

track  subwav  at  Trenton,  N.S.,  under 

the  tracks  of  the  Intercolonial  Railway. 
Plans  and  specifications  may  be  seen  at 

the  following  locations: — Office  of  the 
chief  engineer.  Department  of  Railways 
and  Canals,  Ottawa,  Ont.;  office  of  the 

chief  engineer,  Canadian  Government 
RaiUvavs,  Moncton.  N.B.;  office  of  the 

resident  en"-ineer.  Canadian  Government 
Raitwavs.  New  Glaseow.  N.S. 
Ottawa.  f)nt. — Tenders  for  Metallic 

Fittino-s.  No.  1811,  will  be  received 
until  Wednes'lav,  Sent.  26.  1917.  for  the 
sunnly  of  filing  sections  for  Dorriinion 

Public  Bui'dinn's.  Ottawa.  Plans,  speci- 
fication and  forms  of  contract  can  be 

seen  and  forms  of  tender  obtained  on  ap- 
nlication  to  the  office  of  the  Caretaker, 
Post  Office.  London.  Ont.,  the  Overseer 

"f  Dominion  Buildina-s,  Post  Office. 
Monti-eal.  ihe  Clerk  of  Works.  Postal 

Station  "F,"  Toronto,  and  at  this  De- 

partment. 
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GEOMETRIC 

One  Set  of  Chasers  in  a  Geometric  Die 
Head  has  cut  47,025  of  these  Plugs 

The  man  who  has  operated  the  Geometric  Die  Head  says: 

"in  all  my  twenty-five  years'  experience  I  have  never  known 
a  die  to  cut  as  many  threads  as  this  set  has  cut  on  cast  iron." 

A  quarter  of  a  century  of  specializing  in  one  line  has 
brought  Geometric  Thread  Cutting  Tools  up  to  the  high 
water  mark. 

Arrange  to  do  your  threading  with  a  Geometric.  Let  our 
catalogue  tell  you  about  it. 

THE  GEOMETRIC   TOOL  COMPANY 
NEW  HAVEN,  CONN.,  U.S.A. 

Canadian  Agents : 

Williams  &  Wilson,  Ltd.,  Montreal;  The  A.  R.  Will'ams  Machinery  Co.,  Ltd.,  Toronto,  Winnipegand  St.  John.N.B. 

//    any    advertisement    iiiterei'ts    you,    tear   it    out    now    and   place   with   letters  to  be  answered. 
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RAILWAYS— BRIDGES 
Toronto,  Ont. — The  Ontario  Railway 

Board  has  extended  indefinitely  the  per- 
iod in  which  the  Toronto  Railway  Co. 

may  construct  a  car  line  on  Pape  Avenue 
as  it   is  impossible  to  secure  rails. 

Montreal,  Que. — It  is  proposed  to  build 
a  new  bridge  over  the  Back  River  at 
Cartier^'ille.  Alternative       estimates 
rang-ing  from  $7,500  to  $200,000  have 
been  submitted  to  the  Board  of  Control 
by  W.  Chase  Thompson  consulting 
engineer. 

Orillia,  Ont.— The  Grand  Trunk  is  to 
proceed  at  once  with  the  building  of  a 
new  station  at  this  place.  The  new 
building,  which  will  replace  the  one  de- 

stroyed by  fire,  is  to  be  a  handsome  struc- 
ture of  dark,  brown  brick,  with  stone  and 

concrete  base. 

Montreal,  Que. — The  C.  W.  R.  tunnel 
and  other  developments  here  have  cost 
$9,632,718  up  to  April  30,  1917.  It  is 
estimated  that  $768,628  will  be  required 
to  complete  the  terminal  facilities  in  this 
city.  The  principal  items  are:  Tunnel, 
$65,354;  terminal,  $441,373;  electrifica- 

tion, $32,890. 

Chatham,  Ont. — The  construction  of  a 
new  and  up-to-date  station  to  replace 
the  one  which  was  burned  to  the  ground 
at  Charing  Cross,  has  been  commenced 
by  the  Michigan  Central  Railway  at  the 
site  of  the  old  depot.  The  plans  and 
specifications  call  for  a  much  larger  and 
more  modern  building  which  will  be, 
when  completed,  70  feet  long  by  20  feet 
deep. 

Toronto,  Ont. — Two  large  concrete 
bridges  of  new  design  are  being  built  on 
the  C.  P.  R.  line  from  North  Toronto  to 
Leaside.  Each  one  will  be  about  390  feet 

lona-  and  90  feet  high.  One  will  be  double- 
tracked;  the  other  will  have  three  tracks. 
The  bridges  are  of  the  reinforced  con- 

crete trestle  type,  founded  on  continuous 
piers  resting  on  clav  subsoil.  The  spans 
are  34  feet;  the  middle  ones  36  feet.  The 
desien  is  by  P.  B.  Motlev,  engineer  of 
the  C.  P.  R.  department  of  bridges.  Mont- 

real. The  loc;U  supervisor  is  Mr.  Barber, 
divisional  engineer  of  the  C.  P.  R.  in  To- 

ronto. Wells  &  Gray,  Ltd.,  Toronto,  are 
the  contractors  for  the  three-tracked 
bridge  at  Reservoir  Rnvine.  and  the  Do- 

minion Construction  Co.  will  build  the 
bridge  over  the  Belt  Line. 

BUILDING 
Toronto,  Ont.— The  City  Architect  has 

issued  a  building  permit  to  W.  T.  Keens, 
177  Spadina  avenue,  for  the  erection  of 
a  factory  of  brick  construction  to  cost 
$75,000. 

CONTRACTS 
MacLeod,  Alta. — The  City  Council 

has  awarded  a  contract  for  a  motor- 
driven  centrifugal  pump  to  Gorman, 
Clancy  &  Grindley,  Ltd.,  of  Calgary. 
Woodstock,  N.B.— The  Town  Council 

"have  let  contract  for  filtration  plant  to the  New  York  Continental  Jewel  Filtra- 
tion Co.,  New  York,  at  $64,948. 

Moose  Jaw,  '  Sask. — A  contract  has 
been  let  to  Gorman,  Clancey  &  Grindley, 
Ltd.,  Calgary,  for  three  motor-driven 
centrifugal  pumps,  for  Rosedale  pump- 

ing station. 

Ottawa,  Ont. — The  Canadian  Tungs- 
ten Lamp  Co.,  Hamilton,  have  the  gen- 
eral contract  for  tungsten  lamps  for  the 

Department  of  Public  Works,  Dominion 
Government. 

New  Liskeard,  Ont. — A  contract  has 

been  let  to  the  Tui-bine  Equipment  Co., 
Toronto,  by  the  Casey-Cobalt  Silver 
Mining  Co.,  for  a  unit  for  operating 
against  450  foot  head. 

Jordan  Harbor,  Ont. — The  Toms  Con- 
tracting Cp.,  Toronto,  have  been  award- 

ed the  general  contract  for  the  construc- 
tion of  power  house  for  the  Provincial 

Government  Department  of  Public 
Works. 

MARINE. 
New  Glasgow,  N.S. — Walter  and 

Charles  McNeil  are  preparing  to  build 
a  couple  of  wooden  vessels  along  the 
East  River  in  New  Glasgow. 

Three  Rivers,  Que. — The  Three  Rivers 
Shipyard  Co.,  has  acquired  a  site  here 
for  a  ship  building  plant.  T.  M.  Kirk- 
wood  of  Toronto  who  is  interested  in  the 
proposition  has  a  contract  for  two 
freighters. 

Vancouver,  B.C. — British  Columbia's 
shipbuilding  programme  provides  for  the 
construction  of  some  117,000  gross  tons 
of  commercial  shipping,  to  have  a  total 
carrying  capacity  of  nearly  185,000  tons. 
The  value  of  these  ships,  some  fifty  in 
all,  is  in  the  neighborhood  of  $25,000^000. 

Sarnia,  Ont. — ^The  tug  Michigan  of 
the  Great  Lakes  Towing  Co.,  Mich.,  has 
left  Port  Huron  for  Georgian  Bay,  to 
assist  the  tug  Favorite  of  the  same 
company  in  raising  the  steamer  Western 
Star,  which  was  wrecked  in  the  Georgian 
Bay  district  during  the  severe  storms  of 
the  fall  of  1915.  This  is  the  second  effort 
made  to  raise  this  steamer  by  the  Great 
Lakes  Towing  Co. 

Ship  for  Cunard  Company. — The  first 
of  a  fleet  of  150  vessels  to  be  constructed 
in  this  country  under  British  registry  to 
replace  the  losses  due  to  the  submarine 
warfare  was  launched  on  Sept.  16,  at  the 
yards  of  the  Chicago  Shipbuilding  Co., 
Chicago,  111.  The  ship  was  built  for  the 
Cunard  Line,  the  first  to  be  constructed 

in  America  for  that  company.  Its  ap- 
proximate  cost  was  $800,000. 

Three  Rivers,  Que. — A  new  concern 
known  as  the  Three  Rivers  Shipyards, 
Ltd.,  has  recently  been  incorporated  at 
Ottawa  to  establish  a  shipbuilding  plant 

at  Three  Rivers,  'Que.  The  company  has 
obtained  a  contract  from  the  Imperial 
Munitions  Board  to  construct- two  wood- 

en freiP'hters  to  the  fallowing  dimen- 
sions. Length  268  feet;  beam  43  ft.  6 

ins.,  and  depth  27  ft.  They  will  be  2900 
tons  deadweight.  Work  will  be  started 
shortlv  on  the  construction  of  the  plant. 
W.    T.    Donnelly    a    well    known    naval 

architect  is  interested  in  the  proposition 
Alexander  MacGregor,  R.N.R.,  repre- 

sentative in  Halifax  of  the  London  Salv- 
age Association,  died  suddenly  on  Sep- 

tember 13.  Considered  a  high  authority 
on  steamship  construction  in  Canada, 
Mr.  JIacGregor  has  since  the  commence- 

ment of  the  war  been  the  means  of  sav- 
ing much  tonnage.  Within  the  past 

month  he  brought  safely  into  Halifax 
two  steamships  which  Had  gone  ashore 
on  the  Magdalens,  and  in  addition  to 
these  had  to  his  credit  the  saving  of  the 
Matatua,  which  sank  at  her  dock  in  St. 
John,  and  the  Clematis  and  Lord  An- 

trim, which  were  ashore  in  dangerous 
positions  on  the  Cape  Breton  coast.  Mr. 
MacGregor  was  sent  as  guarantee  engi- 

neer for  the  steamships  built  on  the 
Cylde  for  the  Boston  and  Yarmouth 
steamship  service,  and  was  engaged  by 
that  company  as  their  marine  superin- 

tendent. Later  he  was  with  the  C.P.R., 
and  at  the  outbreak  of  the  war  was  in 
Scotland,  superintending  the  building 
of  monitors  for  the  British  Admiralty. 
His  relatives  are  all  on  the  other  side 
of  the  Atlantic. 

WOODWORKING 
Parry  Sound,  Ont.— The  Parry  Sound 

Lumber  Co.'s  planing  mills,  tramway 
and  part  of  the  dam,  together  with  a 
quantity  of  lumber  were  destroyed  by 
fire  on  Sept.  11. 

PERSONAL 
Arthur  Chenoweth,  has  succeeded  M. 

A.  Hunter  as  apprentice  instructor  at 
the  G.  T.  R.  shops,  Stratford,  Ont. 

A.  M.  Robertson,  formerly  on  the  staff 
of  the  Dominion  Glass  Co.,  has  been  ap- 

pointed mechanical  engineer  of  the 
Acadia  Coal  Co.,  New  Glasgow,  N.S. 

W.  G.  Ross,  chairman  of  the  Montreal 

Harbor  Commission  was  re-elected  presi- 
dent of  the  American  Port  Authorities 

at  the  convention  held  in  Cleveland  last 

wek. 
E.  Jordan,  has  been  appointed  general 

manager  and  chief  engineer  of  L'Air 
Liquide  Society  in  succession  to  E. 
Roger  who  has  resigned.  The  head 
office  of  the  company  is  in  Montreal. 

W.  H.  Biggar,  K.C.,  has  been  appoint- 
ed as  vice-president  and  general  counsel 

of  the  Grand  Trunk  Railway.  Mr.  Big- 
gar  is  also  vice-president  and  director 
of  the  Grand  Trunk  Pacific  Railway  and 
other  associated  companies.  He  was  ap- 

pointed general  counsel  of  the  road  in 
1910,  after  holding  the  position  of  gen- 

eral solicitor  for  some  years. 

M.  A.  Humber,  who  has  been  local  in- 
structor of  apprentices  in  the  Grand 

Trunk  shops  at  Stratford.  Ont.,  has  been 
appointed  apprentice  examiner  over  the 
whole  system,  which  will  necessitate  him 

making  monthly  visits  to  the  shops  at  Ot- 
tawa, Montreal,  Battle  Creek,  as  well  as 

Stratford,  to  conduct  examinations.  His 
headquartevs  will  be  at  Stratford. 
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The  A.K.  Motors 
are  built  for  high 
efficiency  and  long 
durability. 

Single  Phase,  Variable 
Speed  Type  will  run  on 
110  or  220  volts,  25  or  (30 

cycle. 
These  come  in  sizes  from 

V4  to  lyo  H.P.,  and  are 
stocked,  complete  with  a 

12  -  speed  Controller,  i  n 
Toronto. 

A.K. 
MOTOR 

AND 

CONTROLLER 

Aikenhead  Hardware  Limited,  17, 19, 21  Temperance  St.,  Toronto,  Can. 

Don't  Throw  Away  Broken  Tang  Drills 
Perhaps  you  are  al)out  to  discard  some  taper  shank  drills  be- 

rLV'n'        cause  the  tangs  are  broken  off — DON'T  DO  IT— they  are  worth 
their  weight  in  gold.    You  can  use  them  just  as  they  are  with  a 

Wahlstrom  Automatic  Chuck 
One  chuck  holds  drills  from  1/16"  to  l'/4" 

and  you  won't  have  to  take  time  from  your  production  to  repair them. 

Tool  changes  are  made  in  two  seconds — just  grasp  the  shell  of 
the  chuck  with  i6ne  hand  and  put  in  or  remove  the  tool  with  the 
other — no  collets — no  lost  time,  for  the  spindle  never  stops. 
The  jaws  grip,  NOT  BY  THE  TANG,  BUT  ON  THE  SIDE  OF 
THE  TAPER — there's  no  chance  for  slippage —  Wahlstrom 
won't  even  mar  the  shanks. 

AIKENHEAD  HARDWARE  LIMITED 
17,   19,  21   Temperance  Street Toronto,  Canada 

//   any   advertisement   inttrests   you,   tear  it   out   now   and  place   with   letters  to  be  answered. 
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Will 

Give  You 

Exceptional 

Shell  Forging 
Production 

WITHOUT  AN  EQUAL  FOR 
BOTH  FIRST  AND 
SECOND  OPERATION 
PUNCHES. 

Comes    to    you    heat-treated 
and  ready  for  use. 
It    does    not    stick    to    the 
work. 

There  are  many  cases  where 
each    punch    has    turned    out 
over  2,000  shells. 
It    means    more    shells,    per 
machine  per  day. 

STEEL  OF  EVERY 
DESCRIPTION. 

Hawkridge  Brothers 
Company 

303  Congress  St.,  BOSTON,  MASS. 
u.  s.  A. 

'Barnes-Made' 

Springs 
ore   unusual    in 

service    and   wear. 

They    are   the    re- 
sult of  sixty  years' 

experience,    unsur- 
passed equipment  and  highly  skilled 

workmanship. 

A  trial  will  convince  you  that 
"Barnes-Made"  Springs  are  the 
best   buy. 

Pstablishad  ISM. 

THE  WALLACE  BARNES  COMPANY 

218  South  St.,   Bristol.  Ct..   U.S.  A. 

ManTrs  of  "Barnes -made"   Product* 
Spnn4s.Scn»MwhiMProaucl>CoM  RolM  Su«li>n<IWira 

TRADE  GOSSIP 
Ottawa,  Ont.— C.  A.  Magrath,  Can- 

adian Food  Controller,  has  issued  a 
warning  to  coal  dealers  that  they  are  not 
to  increase  prices,  now  that  winter  is 
approaching,  without  first  making  repre- sentations to  him. 

The  Pangborn  Corporation  of  Hagers- 
town,  Md.,  manufacturer  of  sand-blast 
equipment,  has  purchased  and  taken 
over  the  sand  blast  department  of  the 
Curtis  Pneumatic  Machinery  Co.,  St. 
Louis,  which  will  enable  it  to  greatly 
increase  its  line  of  sand-blast  equipment. 

Tungsten  Prices  Firm. — The  demand 
for  tungsten  has  been  more  active  and 

prices  while  firm  are  unchanged.  Wol- 
framite is  quoted  at  $23  to  $25  ac- 

cording to  grade  and  Scheelite  at  $26 
per  unit  on  the  basis  of  60  per  cent, 
metal  and  30c  per  unit  additional  up  to 
65  per  cent. 

Acadia  Coal  Co.  Staff  Change.— There 
have  been  several  changes  in  the  staff  of 

the  Acadia  Coal  Co.  Neil  McLean  form- 
erly manager  at  the  Allan  Mine,  has  been 

transferred  to  the  Albion,  and  li,od 
Campbell,  whom  he  succeeds,  takes  a 

position  at  the  Allan.  Edward  O'Riley. 
formerly  U.  G.  manager  at  the  Allan, 
now  assumes  the  position  ol  mine  man- 

ager. Jas.  Mason  has  been  promoted  to 
the  position  of  manager,  and  is  in  charge 
of  the  new  singings  at  Thorburn. 

>Iore    Shell     Contracts    Placed.  —  The 
Imperial  Munitions  Board  has  promised 
contracts  for  6-inch  shells  to  the  own- 

ers of  plants  which  hitherto  made  eight- 
inch  and  9.2  inch  shells,  but  which  have 
been  idle  since  the  last  contracts  for 

these  sizes  expired  and  were  not  re- 
newed owing  to  Britain's  ability  to  turn 

out  enough  in  its  own  plants.  Should  the 
owners  of  the  works  thus  left  idle  care 
to  convert  the  plants,  the  Board  promises 

plenty  of  work. 
Montreal,  Que. — At  a  meeting  held 

here  recently  of  the  Toronto  Terminals 
Co.,  the  following  officers  were  elected; 
Howard  G.  Kelly,  president;  Sir  George 
Bury,  vice-president;  Harry  Phillips,  sec- 

retary; H.  E.  Suckling,  treasurer;  W.  H. 

Ardley,  auditor,  and  J.  W.  Leonard,  gen- 
eral manager.  Good  progress- was  re- 

ported on  the  construction  of  the  new 
Union  Station  at  Toronto,  which  has  pro- 

ceeded as  rapidly  as  supplies  of  construc- 
tion material  will  permit. 

War  Contract  for  Canadian  Cottons. — 
A.  O.  Dawson,  vice-president  of  the 
Canadian  Cottons,  Ltd.,  Montreal,  states 
that  the  company  has  closed  an  order 
for  2,000,000  yards  of  khaki  .shelter  tent 
duck.  The  order  is  said  to  have  a  value 

in  the  vicinity  of  $700,000.  The  com- 
pany, having  received  orders  from  the 

Canadian  Government  for  this  type  of 

material  running  into  considerable  vol- 
ume, which  it  is  claimed  has  given  every 

satisfaction,  was  asked  by  the  American 
Government  to  submit  a  sample.  This 
was  done  and  met  with  approval,  with 
the  result  that  the  order  was  placed. 

Dawson,  Y.T. — A  large  production  of 
gold  will  result  from  the  heavy  summer 
rainfall,     according     to     reports     from 

Nome,  Alaska.  Traces  of  platinum  de- 
posits in  the  Dime  Creek  country,  tribu- 

tary to  the  Kuyokuk  River,  on  the  lower 
Yukon,  are  being  traced  by  experts,  who 
said  the  metal  comes  from  lava  fields  in 
the  vicinity.  A  placer  strike  twenty 
miles  west  of  Selkirk  by  a  veteran  Yukon 

prospector  has  resulted  in  quite  a  move- 
ment to  that  region.  It  is  estimated  that 

probably  150  claims  have  been  staked  on 
Kitchener  and  Seymour  Creeks  and  their 
tributaries. 

LI.  S.  Government  Let  Shipyard  Con- 
tracts.— Contracts  for  construction  of 

a  Government-owned  shipbuilding  yard 

at  Hog  Island,  Penn.,  and  for  the  con- 
struction therein  of  fifty  fabricated  steel 

merchant  vessels,  were  let  by  the  Em- 
ergency Fleet  Corporation  last  Thurs- 

day to  the  American  International  Cor- 
poration. These  contracts  are  the  first 

actually  signed  for  the  three  new  plants 
in  which  the  U.  S.  Government  will  have 
built  a  large  number  of  fabricated 
ships.  The  Hog  Island  plant  will  cost 
slightly  less  than  $20,000,000.  The  other 
contracts  will  go  to  the  Submarine  Boat 
Corporation  for  a  plant  at  Newark,  and 
to  the  Merchants'  Shipbuilding  Co.  for 
one  at  Chester,  Pa. 

Large  Credit  for  Imperial  Government. 
It  is  understood  that  negotiations  to  pro- 

vide a  credit  of  $75,000,000  for  Imperial 
Government  purchases  of  meats,  bacon, 
etc.,  in  Canada  are  now  in  progress.  The 
statement  of  the  Minister  of  Finance,  a 
few  days  ago,  that  larger  credits  to 
Great  Britain  would  have  to  be  arranged 
if  Canada  was  to  maintain  its  export 
trade,  was  followed  at  the  beginning  of 
the  week  by  a  conference  between  the 
Minister  and  representatives-  of  the 
banks.  The  $75,000,000  credit,  if  it  is  ar- 

ranged, would  probably  be  spread  over  a 
fairly  long  period,  as  the  resources  of  the 
banks  are  already  pretty  well  taken  up 
with  financing  the  ordinary  business  of 
the  country,  in  addition  to  the  special 
business  placed  through  the  Imperial 
Munitions  Board. 

Guarantee  Interest  on  Drydock  Bonds. 
The  Drydock  Subsidies  Act,  introduced 

by  Hon.  Dr.  Read  in  the  Commons  at  Ot- 
tawa, on  September  13,  differs  in  one  or 

two  respects  from  the  measure  as  out- 
lined when  the  preliminary  resolution 

was  considered  earlier  in  the  session. 
The  most  important  change  provides  that 
the  Government  may  guarantee  the  in- 

terest on  bonds  issued  for  drydocks  when 
the  expenditure  by  the  builders  has 
reached  one  million  dollars.  It  was  first 

proposed  to  require  an  investment  of 
$500,000  before  the  Government  assisted. 
The  interest  to  be  guaranteed  will  be  up 
to  4V4  per  cent,  instead  of  4  per  cent.  In 
accordance  with  suggestions  of  the  .Ad- 

miralty the  docks  are  to  be  125  feet  with 
a  depth  over  the  sills  of  38  feet,  a  slight 
increase  on  former  specifications. 

Toronto    Harbor    Improvements. — The 
work  of  the  Toronto  Harbor  Board  for 
1917  and  1918  is  being  confined  solely 

to  revenue-producing  land  in  the  Ash- 
bridge's  Bay  harbor  industrial  area  and 
the  inner  waterfront.  Two  hundred  and 

fifty-seven  acres  have  been  filled  in  the 
former  district  and  160  acres  are  now 
under    lease.      This    is    valued    at    from 
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$2,000  to  $3,000  an  acre.  Next  year  the 
commission  intend  to  fill  in  about  150 
additional  acres,  so  that  an  asset  worth 
at  least  about  $3,000,000  will  be  produced 
by  a  portion  of  the  $2,000,000  proposed 
to  be  expended  next  year.  In  addition 
to  the  257  acres  already  reclaimed,  there 
are  343  acres  partially  reclaimed.  Work 
has  been  proceeding  on  the  ship  canal, 
and  when  the  walls  of  this  are  com- 

plete, filling  operations  adjacent  to  it 
may  be  carried  on.  Work  is  now  pro- 

ceeding on  the  ship  canal  in  the  Ash- 
ibridge's  Bay  area.  This  runs  from  the 
Toronto  Bay,  north  of  the  eastern  gap, 
7,500  feet  east,  and  is  400  feet  wide.  Of 
the  16,400  feet  of  wall  required  10,000 
feet  has  been  constructed. 

Forest   Fires    Destroy    B.C.   Timber. — 
An  estimate,  made  by  an  expert  forester 
who  has  travelled  through  the  British 
Columbia  regions  affected  by  the  recent 
forest  fires,  is  that  $5,000,000  worth,  of 
timber  was  destroyed  in  Southern  Brit- 

ish Columbia  alone.  The  loss  by  reason 
of  the  forest  fires  which  have  burned  in 
the  Alberta  forest  reserves  is  not  nearly 
so  great,  in  fact,  would  be  covered,  per- 

haps, by  an  estimate  of  $200,000,  and 
this  loss  was  principally  in  the  one  great 

fire  which  swept  the  slopes  of  Crow's 
Nest  Mountain  in  the  Crow's  Nest  Pass 
country.  The  timbers  lost  are  mostly  fir, 
with  some  tamarack  and  pine  and  a  few 
cedar  trees. 

U.S.     to     Limit     Her     Exports.  — The 
United  States  Governivent  nas  published 
a  conservation  list  of  materials  which 
cannot  be  exported  except  under  license. 
The  ruling  is  intended  for  Northern 
European  Neutrals  but  alr.o  affects  Can- 

ada. The  list  follows:  "Acetone; 
alcohol;  aluminum;  ammonia  salts; 
ammonia  nitrate;  anhydrous  ammo- 

nia; arsenate  of  lead;  arsenate  of  soda; 
boiler  tubes  (iron  and  steel);  butter; 
carbolic  acid  (phenol);  castor  oil  and 
castor  beans;  chrome  nickel,  steel;  cot- 

ton linters;  cyanide  of  sodium;  ferro- 
manganese;  phosphoric  acid;  phos- 

phorus; pig  iron;  potash  and  chlorate  of 
potash;  ferro-silicon;  ferro-vanadium; 
flax,  glycerine;  iron  and  steel  plates, 
including  ship,  boiler,  tank  and  other 
iron  and  steel  plates  half  inch  thick  and 
heavier  and  wider  than  six  inches,  whe- 

ther plain  or  fabricated;  mercury  salts; 
nitrate  of  soda;  nitric  acid;  nitric  salts; 
potassium  salts;  saltpetre;  scrap  iron; 
scrap  steel;  searchlights  and  generators 
(suited  for  army  or  navy  use);  sodium 
sulphite;  spiegeleisen;  stearine  and 
stearic  acid;  steel  billets;  steel  blooms; 
steel  ingots;  steel  sheet  bars;  steel 
slabs;  sugar;  sulphate  of  ammonia;  sul- 

phur and  sulphuric  acid;  super  phos- 
phate; tinplate;  toluol;  tungsten;  wire- 

less apparatus;  wheat;  wheat  flour  and 
wool  rags. 

Must  Use  Cylindrical  Head  Planers. — 
For  the  protection  of  workmen  emnloyed 
in  woodworking  plants  from  the  loss  of 
a  hand  in  square-head  planers,  the  Min- 

ister of  Public  Works  for  Ontario  has 
Issued  an  order,  immediately  enforceable, 

PATENT 

ATTORNEYS 

[? ATENT r 
u 

Fetherstonhauffh   &   Co., 

rhe  old  established   fimi.    Pai- 
-nts   everi'where.     Head   office, 
Royal    Bank    Bldg.,    Toronto. 
Ottawa     office.     5     Elgin     SI. 
Ult'ices    throughout    Canada, 

Booklet  Free. 
fi 

RESEARCH    BUREAU 
REPORTS  BY  EXPERTS  ON   SCIENTIFIC.  -ECH- 

NICAL  AND  INDUSTRIAL  DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

PATENTS,    TRADE    MARKS,    ETC. 
HANBURY  A.  BUDDEN 

T12  DRUMMOND  Bl-OG..  MONTREAU 

Cable  Address 

"BREVET" 

ATENT S 
[PROMPTLY  SECUREPI 

In  all  countries.     Ask  for  our  Investor's  Adviser, which   will  be  sent   free. 

MARION    &   MARION    364   University  St. 
Merchants  Bank  Building,  comer 

St.  Catherine  St.,    MONTREAL,    Phone   Up.  6474 
and  Washington,  D.C.,  U.S.A. 

ETAL 
STAMPINGS 
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If  We I  ers 
f        for 

are  manufactur 
of  stamped  parts 
other   manufac 

turers. 
We  do  any  kind 
sheet  metal  stamp- 

ing that  you  require. 
Our  improved  press- 

es and  plating  plant 
enable  us  to  produce 
the  finest  quality  of 
work  in  a  surpris- 

ingly short  time. 
We  can  finish  steel 
stamping  in  Nickel, 
Brass  or  Copper. 

Send  us  a  sample 
order. J 

W.  H.BANFIELD&SONS 
372  Pape  Avenue, Toronto,  Can. 

The    Original    Solid 
Woven   Gotlon   Belt 

IT  CAN  BE  USED  on 
all  Direct  Drives, 
whether  straight  or 
crossed. 

On  Shifters 
On  Hot  Places 
On  Oily  Places 
On  Dusty  Places 

WRITE     FOR    OUR 
FREE     BELTING 
BOOK. 
It  will  help  you  end 
your    belting    troubles. 

Federal  Engineering  Company 

Limited 

TRY    HAMILTON 

BABBITTS 
We  Make  Nothing  Else 

GEO.  E.  JOBBORN,   Hamilton,  Ont. 

BERTRAMS  LIMITED 
Engineers 

Sciennes,     EDINBURGH 
PAPER    MILL    MACHINERY 

MACHINE  TOOLS  for  IRON  WORKERS 
Catalogues  offered  to  Purchasers. 

O  YENS       I 
~  Enameling     and     Varnishing     Ovens    heated         m 
■  by   Ga«,    Electricitj,    Steam   or   Coal. 
2  Write   (or   Booklet, 

Brantford  Oven  A  Raok  C«..  Ltd. 
Brantford,   Canada. 
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'*PURO  -FY'* 

your 
water 

supply 

Rnhhle  Over- 
flow Waste 

THE  American  Musewm  of  Safety  conf
erred 

a  Gold  Medal  Awai-d  upon  the  l^uro 
Sanitary  Drinking  Fountain  at  the  First 

Intemalionnl  Exposition  of  Safety  and  Sanita- 
tion. 

The  I'uro  Sanitary  Drinking  F9wptam  won  be- 
cause it  desei-vc-d  to  ffin— I'uro  had  merits  that 

made  it  stand  head  and  shoulders  above  any 
other  drinking  apparatus*. 

Safe  Simple 
SANITARY  Economical 

Quickly    Attached 
These  me  the  qualities  that  forced  the  leading 
safety  and  sanitary  engineers  to  pick  i'uro  in 
preference  to  all  othei-s. 
No  device  can  be  as  efficient  that  does  not  con- 

tain all  these  qualifications;  and  Pufo  ivas  not 
tied  for  first  place;  i'uio  was  first. 
Don't  be  satisfied  wilh  half-way  goodness,  or 
makeshift  drinking  arrangements  for  your  em- 
ployees. 
If  the  meji  in  your  factory  must  drink,  give 
them   a   clean   drink. 
Puro  is  clean— it  does  not  rust  or  corrode. 
Pure  is  economical.  It  allows  just  the  proper 
amount  of  cool ,  clean .  fresh  water  to  come 
through  the  bubbler.  No  spurting,  no  overflow- 

ing, no  Joss.  Puro  regulates  itself.  You  can 
attach   it  in   five  minutes. 
Tell  lis  how  many  men  in  your  factory  and  your 
water  pressure  in  pounds — 
We'll  tell  you  just  what  it  will  cost  to 
"PURO-FY"    YOUR    WATER    SUPPLY. 

PURO 
TRADE  MARK 

147  University  Ave.       TORONTO.  ONT. 

SANITARY 
DRINKING 
FOUNTAIN 

THE  IRON  WORKS 
Successors  to 

Owen  Sound  iron 
Works 

Owen  Sound,      i 

Ont.  
' 

Engineers 

Boiler- 
makers 

Founders 

Wachinists 

that  in  all  pattern  shops  throughout  the 
Province  cylindrical  head  planers  must 
be  substituted  for  the  square-head  type 

so  generally  in  use.  If  a  workman's 
hand  is  caught  in  the  cylindrical  machin- 

ery only  the  tips  of  the  fingers  are 
severed,  while  in  the  square-head  planer 
the  whole  hand  is  usually  drawn  into  the 
machine  and  destroyed.  The  new  order 
will  eventually  be  extended  to  all  wood- 

working factories  in  which  the  square- 
head planer  is  in  use. 

British  Government  Take  Over  Nor- 
wegian Freighters. — The  steel  vessels 

now  being  built  in  Vancouver  for  J.  E. 
Knudson,  representing  large  Norwegian 

shipbuilding  interests  close  to  the  Nor- 
wegian Government,  have  been  taken 

over  by  the  British  Government,  accord- 
ing to  notice  received  by  the  local  con- 

struction firm.  The  Vancouver  firm  has 
a  contract  for  eight  boats.  The  keel  of 
the  first  is  laid  and  the  boat  is  now  in 
the  frame,  and  is  partially  plated.  It  is 
expected  the  first  boat  will  be  completed 
in  the  fall. 

Shipping  Board  Will  Requisition 
Ships. — It  is  stated  in  Washington,  D.C., 
that  the  Shipping  Board  and  the  Emerg- 

ency Fleet  Corporation  will  take  control 
of  all  American  shipping  built,  building 
and  contracts,  except  small  vessels  un- 

suitable for  the  Government  needs.  When 
the  request  for  $500,000,000  additional 
appropriation  is  presented  to  Congress, 
it  will  be  shown  that  a  small  part  will 
be  applied  to  shipbuilding.  The  money 
the  Board  already  has  available  is  nearly 
sufficient  for  the  building  program.  The 
$500,000,000  will  be  utilized  for  the  most 
part  in  requisitioning  practically  every 
American  ship  over  2„500  tons  now  sail- 

ing the  seas. 

N.  Y.  Shipping  Board  Will  Fix  Rates. 
— An  independent  scheme  of  fixing 
trans-oceanic  freight  rates  was  worked 
out  by  the  Shipping  Board.  Bainbridge 
Colby,  of  New  York,  the  new  member, 
received  complete  charge  of  rate-mak- 

ing. It  was  said  the  Board  will  fix  the 
rates  to  be  charged  by  all  American 
Vessels  without  regard  to  the  rates 
charged  on  ships  under  the  flags  of  the 
allied  countries  or  on  neutral  ships.  Ef- 

forts to  pool  all  allied  shipping  under- 
taken in  conference  with  the  British  War 

Mission  have  failed  so  far.  The  Board 
has  flatly  declined  to  surrender  in  any 
degree  its  control  of  American  shipping. 

B.  C.  Construction  Programme. — Brit- 
ish Columbia  has  a  programme  of  con- 

struction, mostly  of  an  industrial  nature, 
which  will  necessitate  the  expenditure  of 
nearly  $60,000,000.  Work  to  the  value 
of  $10,000,000  is  now  in  progress  or  con- 

tracted for  in  the  province.  Of  this  sum, 
$27,000,000  is  for  the  newly-established 
shipbuilding  industry.  About  $30,000,000 
is  being  expended  on  railway  terminals, 
piers  and  wharves,  dredging  operations, 
sewer  construction,  cold  storage  plants, 

factories,  mills,  schools,  churches,  resi- 
dences and  stores.  Of  this  sum,  $13,- 

500,000  is  being  expended  in  Vancouver, 
$8,500,000  in  Victoria,  and  over  $7,000,- 
000  in  other  parts  of  the  province. 

CATALOGUES 
Nautical  Instruments. — John  Lilley  & 

Sons,  Ltd.,  London  and  North  Shields, 
England,  have  issued  a  descriptive  list  of 
specialties  in  nautical  instruments,  such 
as  chronometers,  compasses,  sextants, 
sounding  apparatus,  semaphores,  etc. 
Each  specialty  is  illustrated  and  briefly 
described.  The  instruments  shown  in  the 
catalogue  are  stated  to  be  only  a  selection 
from  stock  and  are  principally  the  com- 

pany's special  patterns. 
Centrifugal  Pumps. — Bulletin  No.  7251 

dealing  with  multi-stage  centrifugal 
pumps  made  by  the  A.  S.  Cameron 
Steam  Pump  Works,  New  York.  The 
bulletin  contains  specifications  covering 
the  principal  features  of  the  Cameron 
pump  while  the  improvements  which 
have  been  made  at  various  times  are 
discussed  in  detail.  The  illustrations  in- 

clude pump  details  and  cross-sections.  ' 
The  concluding  page  contains  some  use- 

ful hydraulic  data. 

Heavy  Duty  Lathes  made  by  the 
Bridgeford  Machine  Tool  Works,  Roch- 

ester, N.Y.,  are  described  and  illustrated 
in  a  series  of  loose  leaf  bulletins  re- 

cently issued.  The  machines  described  in- 
clude 26  inch  to  50  inch  geared  head 

lathes,  a  26  inch  cone  driven  lathe, 
double  head  and  centre  drive  axle  lathes 
and  a  heavy  duty  plain  turning  machine 
etc.  A  brief  specification  given  of  each 
lathe  and  the  principal  dimensions  and 
weights  are  also  included. 

Hoisting  Machinery. — The  Shepard 
Electric  Crane  and  Hoist  Co.,  Montour 

Falls,  N.Y.,  have  recently  issued  a  Hand- 
book of  Hoisting  Machinery  for  Industrial 

Works  1917.  The  handbook  which  con- 
tains 130  pages  8  x  4%  in.,  consists  of  a 

series  of  bulletins  bound  together  in 
loose  leaf  form,  illustrating  and  de- 

scribing an  extensive  line  of  hoisting 
machinery  and  giving  the  capacities, 
speed  and  prices,  etc.,  for  the  various 
sizes  of  equipment.  The  handbook  is 
intended  to  present  in  clear  and  exact 
form  such  data  as  will  enable  engineers 
and  managers  conveniently  to  consider 

the  application  of  hoisting  and  convey- 
ing units  to  the  various  uses  for  which 

they  are  adapted. 

BOOK  REVIEW 
Homestead  Map. — -A  publication  which 

should  prove  of  considerable  interest  to 

the  prospective  settler  to  Western  Can- 
ada, has  just  been  issued  by  the  Natural 

Resources  Intelligence  Branch  of  the  De- 
partment of  the  Interior,  Ottawa,  Ont. 

It  is  known  as  the  "Homestead"  Map  and 
shows  graphically  the  exact  location  of 

each  quarter-section  which  is  still  avail- 
able for  entry  under  the  free  Govern- 
ment offer  of  160  acres.  The  map  has 

been  published  in  four  separate  sheets, 
one  each  for  Manitoba,  Saskatchewan, 
Northern  and  Southern  Alberta,  respec- 

tively, and  is  available  for  free  distribu- 
tion "in  individual  sheets  or  in  complete sets. 



September  20,  1917. CANADIAN    MACHINERY 75 

Screw  Machine  Queries: 
" WHAT  ABOUT  LUBRICATION?" 

THE  .system  for  distributing  oil  to  the  tools  on  the 
"New  Britain"  Six-Spindle  Automatic  Screw  Ma- 

chine is  designed  to  eliminate  much  of  the  exterior 
piping  heretofore  common  to  all  screw  machina?. 
Oil  is  conveyed  from  the  pump  by  means  of  a  flexible  metallic 
tube  through  an  opening  in  the  under  side  of  the  tool  slide  into  a 
machined  chamber  at  the  centre  surrounding  the  driveshaft 
bushing.  From  radially  drilled  holes  connecting  with  this  cham- 

ber the  oil  is  tapped  off  at  the  circumference  through  short 
tubes  to  the  individual  tools. 
This  construction  adds  materially  to  the  convenience  of  the 
operator  as  well  as  to  the  simplicity  of  appearance  of  the 
machine. 

The  pump  is  driven  by  spur  gear  from  indexing  shaft,  which 
runs  at  constant  speed  regardless  of  speed  of  cam  shaft  or 
spindles.  This  insures  a  uniform  supply  of  oil  to  the  work 
under  all  conditions. 
Sight  feed  oilers  on  top  of  spindle  cylinder  housing  supply  oil 
to  the  spindles  when  in  the  upper  position,  each  bearing  being 
lubricated  in  turn  as  the  cylinder  indexes.  The  danger  of  core 
dust  and  sand  working  into  the  bearings,  which  is  common  to 
many  types  of  screw  machines,  is  eliminated  from  the  "New 
Britain"  by  machining  the  spindle  cai-rier  all  over. 

Why  not  acquaint  yourself  with  the  other  advantages  of  the  "Six- 
Spindle"   Automatic?      Descriptive  bulletin  mailed  upon  request 

The  New  Britain  Machine  Company 
— Automatic  Screw  and    Chucking    Machines — 

New  Britain,  Conn.,  U.S.A. 

The  next  page 
is  the  first  page  of  tlie  Classified  Advertising  Section.  Turn 
over  and  look  through  these  pages.  Whether  you  want  to 

buy  or  sell,  employ  or  be  employed,  you'll  doubtless  find 
there  a  proposition  to  interest  you.  If  you  don't,  tell  ,vour wants  in  a  little  ad. 

CANADIAN  MACHINERY 
Classified  Advertising  Seciion 

143-153  University  Avenue Toronto 

MARINE 
Captain  J.  D.  Warren,  pioneer  sealer 

of  Victoria,  B.C.,  and  owner  of  the  S.S. 
Beaver,  the  first  steamer  to  ply  the  Paci- 

fic, died  in  the  above  city  on  September 
9,  aged  80  years. 

Samia,  Ont.— The  tug  Fischer,  recent- 
ly sold  by  the  Reids,  of  Sarnia,  to  the 

French  Government,  has  left  for  Mont- 
real, where  she  will  be  fitted  for  ocean 

service.  The  Fischer  was  built  in  Toledo 
in  1896,  and  was  one  of  the  most  power- 

ful tugs  on  the  lakes.  She  has  been  em- 
ployed on  many  big  wrecks  since  1911. 

The  selling  price  of  the  tug  paid  by  the French  was  $265,000. 

For  Ocean  Service. — Six  vessels  owned 
by  the  Canada  Steamship  Lines  have 
been  taken  over,  jointly,  by  the  Canadian 
and  British  Governments  for  service. 
This  is  as  a  result  of  a  decrease  in  ship- 

ping caused  by  ravages  of  the  German 
U-boat  campaign.  The  ships  sold  are  the 
H.  N.  Pellatt,  J.  H.  Plummer,  Beaver- 
ton,  A.  E.  Ames,  Mapleton  and  Saska- toon. 

To  Protect  Shipyards. — Precautionary 
measures,  designed  to  protect  ships  un- 

der construction  in  Canadian  shipyards, 
have  been  taken  by  an  Order-in-Council. 
This  provides  that  it  shall  not  be  lawful 
for  any  owner  of  a  ship,  ship's  agent, 
ship  broker,  who  is  not  a  natural-born 
British  subject,  to  enter  or  to  be  upon 
any  shipbuilding  premises  without  the 
permission  in  writing  of  the  Minister  of 
Marine  and  Fisheries.  The  penalty  is  a 
fine  not  exceeding  $.500. 

Aemilius  Jarvis,  of  Toronto,  has  been 
awarded  the  Special  Service  Decoration 
for  his  patriotic  work  since  the  outbreak 
of  war.  Mr.  Jarvis  placed  his  offices  at 
103  Bay  Street  at  the  disposal  of  the 
Admiralty  to  facilitate  the  return  of 
British  naval  reservists,  and  followed 
this  up  with  active  participation  in  the 
recruiting  campaign  for  men  for  all 
branches  of  the  British  navy.  Lieut. 
"Bill"  Jarvis,  a  son,  lost  his  life  at  St. 
Julien;  a  second  son  is  a  member  of  the 
C.E.F.  The  only  other  decoration  of  this 
order  conferred  upon  a  Canadian  was 
awarded  to  Sir  John  Eaton,  whose 
patriotic  efforts  are  well  known. 

$20,000,000  Corporation.— A  twenty 
million  dollar  corpoi-ation  to  operate 
ships  between  San  Francisco  and  the 
Orient,  has  been  formed  by  seven  Japan- 

ese, who  have  amassed  fortunes  in  the 

shipping  boom  in  the  Far  East,  accord- 
ing to  Teiji  Ishida,  president  of  the  con- 

cern, who  was  in  San  Francisco  to-day 
to  establish  an  American  oflice. 

One  of  the  directors  of  the  concern, 
said  Ishida,  is  Chozo  Ito,  who  five  years 
ago  was  a  mechanic  in  a  Tokio  ship- 

building yard,  and  is  now  considered  the 
richest  man  in  Japan. 

It  is  planned  to  make  Manila  a  port  of 
call  to  relieve  the  shipping  conditions 
there,  where  it  was  said  millions  of  dol- 

lars worth  of  hemp,  copra,  rice  and  other 

commodities  are  piled  on  the  docks  wait- 
ing shipment. 
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rLASiSIFlED  ADVERTi 
Rates  (payable  in  advance):  Two  cents  per  word  6rst  insertion:  one  cent  per  word  sub- 

sequent insertions.     Count  five  words  when  bo\   number  is  required.     Each   figure  counts 
as  one  word.     Minimum  order  §1.00.     Display  rates  on  application. 

FOR   SALE SITUATIONS  WANTED WANTED 

A  PAYING  PROPOSITION  FOR  "RAILROADS 
or  manufacturers.  Wish  to  sell  our  Can- 

adian rights  with  fixtures.  Address  Frank  Bay- 
less,   311   Fair  Street,  Springfield,   Ohio.  c9in 

FOR  SALE  —  1  LEES-BRADNER  THREAD 

miller  equipped  for  threading  nose  and  base 

of  6"  shells.  Apply  The  Hayes  Wheel  Co.. 

Chatham.    Ontario.  ■=8™ 

SECOND-HAND  26"  NEWTON  TYPE  COLD 
saw  cutting-off  machine,  arranged  for  motor 

belt  drive  and  complete,  with  or  without  motor. 

Price  $600.00,  cars  Sherbrooke.  MacKinnon, 

Holmes  &  Co.,  Limited,  Sherbrooke,  Quebec.  clOm 

ONE  ARMINGTON  &  SIMS  10"  x  12"  HIGH 
speed  engine,  belted  to  one  Westinghouse 

Electric  Mfg.  Co.  direct  current  generator,  40 

K.W..  650  volts,  75  amps. ;  speed  910  r.p.m. ;  also 
40'  0"-10"  double  leather  belting;  all  in  good 
condition.  Armstrong,  Whitworth  of  Canada, 
Limited.   Montreal,  Que. c6m 

F OR  SALE— 1  NEW  25  H.P.  HOR.  TUBULAR 
boiler.  1  second-hand  12  H.  P.  hor.  tubular 

boiler,  tested  to  IBO  lbs.:  1  second-hand  50  H.P. 
loc.  boiler :  1  second-hand  Leonard  12  x  12  high 

speed  engine :  1  second-hand  500-lb.  belt-driven 
Beaudry  power  hammer,  only  in  use  two  months : 
in  perfect  condition.  Canadian  Engineering  & 
Mfg.    Co.,    128    Bleury   St.,    Montreal,    Que.        c9m 

XTYDRAULIC  EQUIPMENT  FOR  SALE.—The 
equipment  listed  below  is  in  first-class  shape 

having  only  been  used  about  three  months.  Blue 
prints  and  specifications  and  foundations  draw- 

ings will  be  furnished.  2—14  x  12  x  5"  Fair- banks-Morse duplex  steam  driven  high  pressure 
pumps  at  80  gals,  per  minute  capacity  each 
against  600  lbs.  pressure,  steam  pressure  150  lbs. 
1 — Weighted  Accumulator  good  for  1000  lbs.  per 
■q.  inch.  16"  diameter,  plunger  11  ft.  stroke  with 
squeezing  water  cushion  and  wooden  outside 
bumper  blocks.  The  tank  for  tne  weighmg  mater- 

ial surrounding  the  cylinder  is  10'  7"  in  diameter 
and  11 '  0"  high.  1— Return  Suction  Tank  for 

above  pumps  and  accumulator.  Height.  9 '  0", 
diameter  8'  0".  Capacity.  2700  Imperial  gallons. 
'ihis  equipment  can  be  shipped  immediately  and 

li  open  for  inspection  at  the  company's  plant. 
jri-iees  on  application.  The  Canadian  Copper  Com- 
^it7,  Copper  Cliff,  Ont.  c8m 

PATTERNS 

niHE    BRANTFORD    PATTERN    WORKS    ARE 
'     fully   e<iuipped   to   manufacture   patterns,    large 
or  small,  from  blue  prints,  sketches  or  sample 
castings.  Expert  management.  Prompt  service. 
Prices  reasonable.  Brantford  Pattern  Works.  49 
George    St..    Brantford.    Ont.  ci:tm 

SPECIAL   MACHINERY 

Tt-,  C.  THOMAS,  GENERAL  MACHINE  SHOP. 
•'--^  tools,    jtga    and    machine    repairs.      301    King 
St.    W..    Toronto.      Telephone    Adelaide    3836.      tf 

TlTANtJFACTURERS— WE    CAN    UNDERTAKE 
^^    work    to   Rny   apectfloation — munition   produc- 
1  -^ulpraent     or     otherwise.        Write     W.      H. 
Sumblinc  MMhtnery  Co.,  7  St.  Mary  St..  Toronto 

mOOL    MAKER    —    ACCURATE. 
-*-     draughtsman       desires       responsible 
Box   330,    Canadian   Machinery. 

GOOD 

position. cl4m 

A      PRACTICAL    MACHINE    SHOP    SUPERIN- 
■^  tendent  of  broad  experience  in  Canada  and 
States  will  be  open  for  position  as  superintend- 

ent or  general  foreman,  July  15th.  Al  refer- 
ences. Address  Producer.  Box  321,  Canadian 

Machinery.  c3m 

1VTACHINE  SHOP  FOREMAN  DESIRES 
■^^  change  as  shop  foreman  or  master  mechanic. 

Acquainted  with  scientific  management;  26  years* experience.     Box  328  Canadian  Machinery.      cllm 

A  PRACTICAL  MACHINE  SHOP  SUPERIN- 
■^^  tendent  of  broad  experience  in  Canada  and 
States  wants  position  as  superintendent  or  general 
foreman.  Large  or  small  shop  on  ammunition  or 
machinery :  Al  references.  Address  Box  327. 
Canadian    Machinery.  c9m 

WORKS     MANAGER    OR    GENERAL    SUPER- 

in  tendent  open  for  engagement — 28  years' experience  as  machinist,  toolmaker.  insoector, 
superintendent  of  tool-making  and  tool-designing, 
experimental  and  development  work,  heat-treating 
and  testing  of  steel  in  raw  and  finished  state ; 
shop  superintendent,  works  manager.  Experience 
has  been  on  rifle  work,  electrical  work,  typeset- 

ting machines,  lock-making  and  bridge-work.  Cor- 
respondence solicited,  and  can  furnish  good  refer- 

ences.      Address    Box    332,    Canadian    Machinery. 
cl4m 

FOR  SALE 

4 — No.  2  Foster  Plain  Head  Screw 
Machines  and  2 — No.  3  Foster 
Friction  Head  Screw  Machines  all 

completely  equipped  with  air  cylin- 
ders and  air  chucks  suitable  for  use 

on  No.  80  Time  Fuse  Bodies.  These 
machines  have  never  been  used. 

Also  one  Graduating  Machine  made 
by  the  American  Ammunition  Co, 

For  full  particulars  apply  the 

Holden     Morgan    Thread 
Miller  Limited 

Toronto,  Ontario 

^y  ANTED— SMALL     SECOND-HAND     POWER press,    in   Kood   condition.      Hosmer   Stamping 
&  Die  Works,  Ltd.,  831  Dundas  St.,  Toronto,  Ont. el3m 

WANTED— SECOND-HAND    POWER    SQUAK- 
ing    shear   to   cut    No.    10   gauge   steel    up   to 

24"    wide.      Must    be    in    good    working    condition. 
Packard    Electric    Company,    St.    Catharines,    Ont. 

c4in 

SITUATIONS  VACANT 

IV/TAN  WANTED  TO  ACT  AS  SUPERINTEND- 
*  ent  of  a  fast  growing  die  and  stamping  plant 
in  City  of  Toronto.  Box  329,  Canadian  Machin- 

ery. cl2m 

MIGHT  SUPERINTENDENT  FOR  SHELL  MA- 
^  chinery  plant  in  Western  Canada:  knowledge 
of  four  point  five  shell  and  good  all-round  ex- 

perience essential.  Write,  stating  qualifications, 
salary  and  references,  otherwise  application  will 
not  be  considered.     Box  325.  Canadian  Machinery. 

c6ni 

■pOREMAN  WANTED— FOR  SHOP  IN  CEN- tre  of  Toronto,  with  up-to-date  equipment, 
employing  about  thirty  men.  doing  jobbing  busi- 

ness and  making  fine  special  machinery  and 
tools.  When  applying  state  experience  and  give 
references,  also  wages  expected.  Only  first-class 
men   need   apply.      Box   326,    Canadian   Machinery. 

eSm 

FOR   SALE 
4—14    X    6    Flather    Engine    Lathes,    C.R., 

Q.C.G..   new. 
4—14  X  5  Reed  Engine  Lathes,  R.  &  F. 

3—18  X  8  Davis  Engine  Lathes,  D.B.G. 

1 — 18    X    10    Rahn-Larmon    Engine    Lathe, 
new. 

1 — 18    X    12    Rahn-Larmon    Engine    Lathe, 
new. 

1 — 22"   X    10'    Nicholson    &    Waterman   En- 
gine   Lathe. 

1— No.  13  B.   &  S.  Automatic  Gear  Cutter. 

1 — 30"    Newark    Automatic    Gear    Cutter. 

1—5  X  48  Pratt  &  Whitney  Plain  Grinder. 

1 — No.   2    Bath    Universal    Grinder. 

1 — 12   X  60  Modern   Plain    Grinder,   new. 

2— Lees-Bradner    Thread    Millers. 

1—30  X  30  X   8'    Powell   Planer,   new. 

Brownell    Machinery    Co. 
Providence,  R.  I. 
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Complete  18-pr.  Shrapnel 
Plant  for  Sale 

PRINCIPAL  ITEMS  AS  FOLLOWS: 

1— Cutting-off  Machine,  with  15"  three-jawed chuck. 

1— iLathe.   28"   swiog,   8'   bed. 
1— Air  Chuck,  Double  Knd  Rough  Turning 

Lathe. 

1-— Single   End   Rough   Turning   Lathe. 
1— Single    End    Lathe,    for   base    roughing. 
1 — Single   End   Base   Facing  Machine. 
1— Double  End  Tool  Gilnder. 
1— Jenckes    Grinder. 
2— Boring   Machines,   C..M.€..    with    turrets. 
2— .C.M.C.  Lathes,  equipped  for  nosing  and  tap- 

ping. 
1—22"   Davis  Turret  Lathe. 
1— Jenckes  Copper  Band    Lathe. 
1— Gisholt  Lathe,    with   15"    thiee-jawed   chuck, 
1— Lo-Swing   Lathe   for  tuniing  profiles. 
1— Tool   Grinder,   34"  wheel. 
1— loathe,   14"   swing,   6'   bed. 
2— Foi-d   Smith    Shell    Grinders,    complete. 
1 — 17"  LeBlond  Lathe,  equipped  for  wavy  groove. 
1— 'Drill    Press,    fitted   for  screwing   in   sockets. 
1— IG"  Swing  Acme  Turret  Lathe,  for  turning sockets,   fitted   with   air  chuck. 

1— 'Double  End  Painting  Machine,  with  H  h.p. 
motor. 

1— Jenckes   Air-operated   Copper    Band    Press. 
1—25  H .  P.  Canadian  General  Electric  Motor, 

complete   with   starting   box, 
1—30  H.P.  Westinghouse  Motor,  550  volts,  com- 

plete  with   starting   box. 
1 — K)  H.I*.  Canadian  General  Electric  Motor, 

2,300  volts,    complete   with   starting  box. 
1— Westinghouse  40  H.P.  Induction  Motor,  550 

volts,    complete    with    starting    box. 
1— Nosing  Press,   for  nosing  shells. 
1—6  H.P.  Canadian  General  Electric  Motor  for 

same. 
l~HHoskins   Pyrometer. 
1— Nose   Furnace. 
1— Tt-mpering    Furnace. 

Jenckes  Machine  Co.,  Ltd, 
Sherbrooke,  Que. 

IS  IT  HERE? 
If  what  you  want  isn't  advertised 
here,  insert  a  small  ad.  outlininpr 

your  wants.  Mail  your  copy  to-day 

for    next   week's   issue. 

CANADIAN  MACHINERY 
Ctiissified  AJztT/nifjg  Stction 

143  University  Ave.,  Toronto 

Single  End  Punch 
1—30"  Throat  I  r  o  ii  t  o  n 

Sinj^le  End  Punch  and 
Shear,  cap.  %  through 
•'4-  Rectangular  gear 
drive. 

RIVERSIDE  MACHINERY 
DEPOT 

17-29  St.  Aubin  Ave.,  Detroit,  Mich. 

ROCK   CRUSHER 
.\llis-'Chalmers     Gates     Works     Rock  ,ind     Ore 

Cinsher,  size   "4K":  receiving   opening  IJO"  x  jO"  : 
■liicharge.     lS"x24";     capacity     2(1-10  ton.5     per 
liimr.    \viglil.    -''.OOO   lbs. 
NEW  YORK  MACHINERY  EXCHANGE 

50  Church  Street  :         New  York  City 

H.  W.  PETRIE 
of  MONTREAL 

Limited 
Montreal,  Que. 
LIST  OF  NEW  AND  USED 
MACHINERY  IN  STOCK 

FOR 

IMMEDIATE   SHIPMENT 
ENGINE  LATHES 

New    13"    I    5'    Lancaster    Sgl.     E.G.,    Geared Feed. 

.New    16"    I    6'    South    Bend.    Sgl.    B.C..    Stan. Change  Gears. 

New    16"    %    6'    South    Bend,    Sgl.    B.O.,    Stan. 
Change    Gears. 

.\ew    15"    I    T    Oliver    DM.    B.G.,    Q.C.    Gear, Oil    Pump    and    Pan. 

New    16"    I    24"    i    10'     South    Bend    Gap    Sgl. 
B.G..    Stan.    Change    Gears. 

S.H.     17"    X    8'     Greaves    Klusman    Sgl.     B.G.. Geared    Feed. 

New.    18"    I    8'    Greaves    Klusman    Dbl.    B.Q., Geared    Feed. 

New    18"    X   8'    Giddings   &    Lewis    Dbl.    B.G., Geared    Feed. 

New    IB"    I    8'     Stevens    Sgl.    E.G.,    Standarf 
Change    Gears. 

New    18"    I   8'   South    Bend   Sgl.    B.G..    Stand. 
Change    Gears. 

S.H.     18"    X    W    Muller    Sgl.     E.G..     SUndard 
Change    Gears. 

New   18"   X    12'    South   Bend   Sgl.    E.G..    SUnd. 
Change   Gears. 

S.H.    20"    X    10'    Flather    Sgl.    E.G..    Standard 
Change    Gears. 

S.H.   36"   I    10'   Fay  &   Scott   Sgl.    E.G.,   Stand, 
Change    Gears. 

HEAVY  DUTY  MANUFACTURING 
LATHES 

New  20"  X  8'  Petrie  Heavy  Duty  .Manufactur- 
ing  Lathes. 

TURRET.  SPEED  AND  BRASS  LATHES 
SCREW  MACHINES 

.N'ew  13"  X  T  Putman  Speed  Lathe. 
S.H.  IS"  X  5'  6"  Foi  Brass  Lathe  with  Chasing .Attachment. 

S.H.  30"  X  10'  VUter  Lathe.  Friction  E.G.. 
Geared  Feed  with  18"  Hex.  Power  Feed  Tur- 
ret 

DRILLS 

New  20"  Eicelsior,  Back  Geared  Wheel  Lever, Power   Feed. 

New  20"  Silver,  Back  Geared  Wheel  Lever Power  Feed. 

New  14"  Leland  Gifford  Single  Spindle  Sensi- tive. 

S.H.   14"   Avey  Spingle  Spindle   Sensitive. 
^.n.   14'  Foote-Burt  Four. 
New  No.  1   Emco  Bench  Single. 

HACK  SAW  MACHINES 
New  Peerless  High  Speed. 
N'ew  No.    1  Rapid. 

GRINDING  AND  BUFFING  MACHINES 

New  20"    Ford    Smith    Water  Tool    Grinder. 
.New  18"  Ford  Smith  S.O.  General  Purpose  Pe- destal Grinder. 

N'ew  IS"  Ford  Smith  S.O.  General  Purpose  Pe- destal Grinder. 

New  12"  Ford  Smith  8.0.  General  Purpose  Pe- 
destal  Grinder. 

New  12"  Ford  Smith  S.O.  Combination  Grinder 
and   Buffer. 

N'ew  12"  Ford  Smith  S.O.   BufTing  Machine. 

MISCELLANEOUS 

S.H.  No.  22  Garvin  Vertical  Milling  .Machine. 
S.H.   No.  0  Burke  Hand   MUling   .Machine. 
New  \V  National  Bolt  Cutter  with  Lead  Scr.-w 

.Attachment. 

N'ew  No.   1  Grabo  Me'tal  Saw  Table. 
N'ew  T>4  Rock  River  Slitting  Shear. 
New  No.  4  Chicago  Oteel  Bending  Brake. 

Teleeraph,   Phone  or  Write   for  Prices   and 
Farther    Particalara 

H.  W.  PETRIE  of  MONTREAL 
LIMITED 

MONTREAL.  QUEBEC 

PETRIE'S  LIST 
Of  New  and  Used  Machine  Tools  Stock 

for  IMMEDIATE  DELIVERY 
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20"
 21"

 

24"
 

30"
 

31"
 

18" 

24"
 

28"
 

TURRET   LATHES  AND  SCREW 
MACHINES. 

X     5V>'  American,  fox. 
X     5V,'  MacGregor.  D.B.G.  (3) 
X     6'    Pratt   &    Whitney,   turret. 
X     7'    Fay   &  Scott. 
X     8'   Pratt  &   Whitney. 
X   10'    Conradson.   D.B.G. 
X     8'    Lodge  &   Shipley. 
X     8'    Fay  &   Scott,  E.G. 

X   24"   Stevens  Screw  Machines   (2). 
,   2    Warner   &    Swasey,   plain    head. 
,  6  Warner  &  Swasey.  friction  head. 

ENGINE   LATHES. 

Filsmith.   D.B.G. 
Lodge  &  Shipley. 
Sebastian,  back  geared   (2). 
McDougall,  back  geared. 
New  Haven. 

C.M.C.,   double  back   geared. 
Putnam,  back  geared. 
Fifield.  back  geared. 
Bawden,    heavy    duty 

Pond,  back  geared. 
Ames.   back  geared. 
Fifield.  back  geared. 
X  12'   C.M.C.  gap. 
X   20'    Dundas,    gap. 
X  24'   Bertram,  gap. 

6" 

8' 

10'
 

X  11' 

X  10' X  16' X  32" X  40" 

X   50" 

(3). 

DRILLS. 

13" 

16" 
18" 

20"
 20"

 

22" 24" 

40"
 

46'
 

64" 

No.
 D-1
 

Perfect.   2-spindle. 
Barr,  sliding  head. 
Buffalo,   post  drill. 
Perfect,   lever  feed. 
Silver,  back   geared. 
Barnes,  back   geared. 
KerkhofF.   sliding  head. 
Bickford.   back   geared. 
Allfree,    upright. 

Canedy-Otto.   wall   radial. 
10a   Baush,    16-spindle. 
Colburn.   hea\'y  duty. 

GRINDERS. 

No.   1   Cincinnati,  universal  tool. 
No,  2  Landis. 

No.  2  Sellers,  universal. 
No.   3   Modem,   universal. 
No.  3  La  Salle,  plain  and  surface. 
24"   Barnes,   wet  tool. 
20"   Gardner,   disk. 

IRON    PLANERS. 

20"  X  20"  X     6'    Bertram. 
24"  X  24"  X  6V/    Bertram. 
2.5"  X  25"  X  12'   Lodge  &   Davis. 
36"  X  36"  X   10'    Sellers.    4   heads. 
40"  X  40"  X  12'    New  Haven,   power  feed. 

MILLING  MACHINES. 
Bertram,   plain. 

Brown    &    Sharpe.   power   feed,   plain. 
Van   Norman,    bench. 

No.  2   Ford-Smith. 
No.   4   Fox.    universal. 
No.   6   Whitney,   hand  feed. 

16"  Canada SH.\PERS. 
Mach.   Corp. 

16"   Queen    City,   back   geared. 
24"   Bertram,    back    geared. 

24"   Gould    &    Eberhardt. 30"  Morton,    draw   cut. 

MISCELLANEOUS. 

6"   and    12"   Racine  Hack   Saws. 
4"  and  6"   Robertson   Hack  Saws. 

6"   Kennedy   Cutting-otT  Machine. 
12"  Hall   Pipe  Machine. 
No.  2  Colburn  Keyseater. 
No.   5   Grant  Rotary   Riveting  Hammer. 
Nos.  1  and  3i'j  Greenerd  Arbor  Presses. 
No.  2  Bliss  Foot-power  Press. 
No.  3  West  Tire  Setter  Banding  Press. 
No.   3   Goldie   &   McCulloch   Banding  Press. 
Brown-Boggs  Punching  Press. 
Bertram   Single-end   Punch   and   Shear.. 
No.  3  Dundas  Double-end  Punch  and  Shear. 
7'    Geared  Bending   Rolls. 
1500-Ib.   Toledo   Drop   Hammer. 
450-lb.  Williams  Drop  Hammer. 

H.  W.  PETRIE,  LTD. 
FRONT  STREET  WEST,  TORONTO 

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



CANADIAN    MACHINERY Volume  XVIII. 

'T-  ,• 

FOR  SALE 
The  following  used  machinery, 

guaranteed  to  be  in  first-class 

condition,  at  lowest  prices:  — 

1 — 16"  X   8'    Hendey   Engine  Lathe. 
1 — 18"  X  10'   Cisco  Engine  Lathe. 
2 — LeBlond   Heavy  Duty   19"  x   8'    Engine Lathes. 

1— Fay  Scott  Engine  Lathe,  24"  x  8',  with extra   turret. 

1— LeBlond   Engine    Lathe.    17"   x   6'. 
2 — Oliver    16"    x    7 '     Double    Back-geared 

Engine   Lathes. 
1 — 14"  x  7'    Niles   Engine   Lathe. 
1—16"  X  8'    Butler  Engine   Lathe. 
1— Boring    Lathe   for   9.2   or    12"   shells. 
1— Turning  Lathe  for  9.2  or  12"  shells. 

19 — Jones  &   Lamson  3  x  36  Flat  Harkness 
Turi-et  Lathes. 

2— No.     50     Foster     Turret     Lathes.      16" swing. 
4— John    Hall    &    Sons    No.    4    Cutting-off 

Machines. 
5 — 10"  X  36"  Norton   Grinding  Machines. 
1 — 6"  X   32"   Norton   Grinding   Machine. 
1— Wilmarth    &    Morman    Wet    Tool    and 

Twist  Drill   Grinder. 
1 — Banfield    Plug    Milling   Machine. 
2— Otis-Fensom  Bench  Thread  Millers. 
1 — Cincinnati   Universal   Milling   Machine, 

No.  3. 
1 — Brown     &     Sharpe     Milling     Machine, 

No.   IB. 
1 — Surface  Grinder. 
1 — Gardner  Grinder,  No.  4,  complete  with 

discs. 
1 — No.  1  Racine  Rapid  Hack  Saw. 
1 — Gould    Triplex    Hydraulic    Pump,    Fig. 

997,  single  acting,   1^4"  x  6". 
1 — Jno.   Steptoe  Shaper,   20"  x  24"  travel- 

ling   head. 
1 — Cincinnati   Bickford  Drill. 
1 — Holden-Morgan   Marking  Machine. 
2 — Northern    Electric    Co.*s    Electric    Sold- 

ering  Irons. 
1-1   15  H.P.  General  Electric  Motor. 
1— Brown-Boggs  Nosing  Press.  No.  320. 
1— Hisey   WolflF  Grinder.   Portable  Electric. 
1 — Dumore   Grinder,    Portable   Electric. 
8— Mech.  Engr.  Co.  Fuel  Oil  Burners. 
4 — Mech.  Engr.  Co.  Fuel  Oil  Burning  Fur- 

naces, 24"  X   16". 
l~Gilbert    &     Barker    Fuel    Oil    Burning 

Furnace.    24"   x    16",    C-15. 
6— Gilbert  &  Barker  Fuel  Oil  Burners,  2". 
2— Gilbert     &     Barker     Positive     Pressure 

Blowers,   3". 
2 — Canadian    Buffalo    Forge    Co.    Blowers, 

No.  6,  30". 
1 — Portable   Blacksmith's   Forge. 
1 — Circular    Banding    Press,    suitable    for 

18-pdr.    shells. 

4 — Shore  Instrument  Co.'s  Scleroscopes. 
3 — Resin      Pots.     Simplex     Electric     Co.'s make. 

3 — Chapman    Double    Ball-bearing   Trucks. 
2 — Oil   Quenching  Tanks,  8'   long  x  3'    -•" 

wide  X   2'   6"  deep. 
1 — Bury   Air  Compressor,  6x8. 
2 — Brown   Instrument  Co.'s   Pyrometers. 
1 — Thwing   Pyrometer. 
3— Fairbanks  25-Ib.   Scales. 
1— Clipper   Belt  Lncer. 
1 — International  Time  Clock  for  200  men. 

with    racks    for    tickets. 
Also   small    tools,    rotary   pumps,    vises,   pul- 

leys, belting  and  shafting,  etc.,  etc 

All  can  be    inspected 

at    Midland,    Ontario 

Prices  on    application  to 

Zenith  Coal  &  Steel 
Products,  Limited 

MONTREAL-402     McGill    Building 

TORONTO- 1410  Royal  Bank  Bldg. 

Eastern  Machinery  &  Equipment  Co.,  Inc. 
319  COMMERCIAL  TRUST  BUILDING     PHILADELPHIA,  PA. 

NEW    TOOLS     FOR    IMMEDIATE 
DELIVERY. 

4—12"  I  36"    Bridgeport   Grinders. 
1—2%  X  2"    Wm.    Sellei-s    Tool    Grinder. 

30 — 18"  X  9'    Tinning  and    Boring   Lathes. 
3—26  X  14'    .^m.    Patt.    Eng.    Lathe. 
3 — Double    head    Sullivan    Grinders. 
1-32"    X    12'    Pittisbui-gh    Engine    Lathe. 1— a/'    Ohio    Shaper. 

USED  MACHINERY 
«  ENGINE    LATHES. 

4 — New   36"    x   25'    Wickes    Engine   Lathes,    quick- 
change    gear,    double   back   gear. 

&— 30"  X  10'    American    Gear  head    A-1. 
5—30"   X  8'    Loilge  &  Shipley,  geai-ed   head,   q.c.g. 1—20"  X  10'    Bullard. 
1— M"  X  6'    Bullard. 
3 — 24"  xj  14'    American. 

TURRET    LATHES. 
9—13"    X    6'    WaiTier    &    Swasey    Hexagon    Turret, 

geaied    friction   head. 
36— Pot;er   &    Johnson    6.V    Automatic    Turret    Ma- chines. 
3—3  X  36  Jones   &   Lamson   Flat  Turret. 
2—m"    X  21"   Jones   &    Lamson    Flat   Tun'et.    bar 

equipment.      Full    set    Turret    Tools. 
9—26"     Gisholt     12"    Collet    chuck    6V4"    hole     in 

spindle   threading  lathe. 
3 — 2G"    Putnam    heavy    duty    lathe. 
—14"  X  6'    Lodge   &    Shipley  Turret.     Backgeared. 

5 — 21"   Gisholt   2-step   cone,    6^   H.S. 
BORING    MILLS. 

1— Binsse    Horizontal    Boring    Mill,    3"    bar. 
6—66"    swing    Bement-Miles    Tire    Turning    Mills, 

two    swivel    heads— 15^"    under    rail. 
1—37"   Baush  Boring   Mill.  2  heads,   good   as   new. 
1— Cylinder  boring  mill,   capacity  of  24"   diam.    to 

9G"    diam.    10'    long. 

Tiwl   equipment    included,   good   as   new. 
1—42"    Bullard    Poring    .Mill    (21    heads. MILLING    MACHINES. 
1— Xo.  3  LeBlond   Plain   .Miller,    table  13Vt   x  58'A. 
I— No.    2    Kempsmitli.    table    10'    x    45". 
1—34"    X    8'    Beaman    &    Smith    Open    Side    Slab 

'Miller,     witih    two    vertical    spindles. 
1 — No.    1^    Universal    Milling    Machine. 

GEAR    CUTTERS. 
1—24"    Fellows    Gear    Shaper. 
2—36"    Fellows    Gear    Shapeis. 

SCREW     CUTTING     MACHINES. 
1 — 2"    Cleveland    automatic. 
1 — No.   55  National   Acme  4  spindle,   good  as  new. 
1 — No.   54   National    .\cme  4  spindle,   good  as  new. 

SLOTTERS    AND    SHAPERS. 
1—3"    Bement    Slotter. 
1—12"    Bement    Slotter. 
1— 2»"    Wharton    Slotter. 

1-20"   Gould   &   Eberhardt  Shaper.     E.G.     Vise. 

C.S. 
1—16"  Steptoe  Shaper. 

GRINDERS. 
8—12"    X  36"    Bridgeport. 

1 — m"    Full    Universal    Landis   ilachine. 
1— No.    13    Brown    &    Sharpe    Universal    and    Tool Grinder.      Full    equipment. 
No.    P/6    Universal   Cutter   and    Reamer  Grinder. 
1—28"    Bridgeport    Face    Grinder,    with    magnetic chuck. 
5— Fisher   Profile    Grindel-s   for  Cutters. 
1— No.    26    Brown    &    Sharpe    Plain    Grinder,    17" 

X    96". 

o—So.   6   Std.    Universal   Tool  &  Cutter   Gl-indel^. DRILL    PRESSES. 

1—24"    Bickford    Upright    back    gear    sliding    head lever    and    wheel    feed    drill. 
1—1'    Bickford    liadial.    with   Tapping   attachment. motor    drive,    with    motor. 

GOOD  USED 

EQUIPMENT 
OVEUHE.kD   TRAVELING   CRANES 

20-Ton,  56'   3"  span,   three  motor,  110  volts,  D.C. 
25-Ton    trolley,    three   motor,    220   volts,    D.C. 
10-Ton,   40'    span,    80'    lift,    three  motor. 
5-Ton,  47'   0"   span,   three  motor,   220  V.,   D.C. 
Crane  Alotot^,   10   and   4V4   H.P.,   220   V..   D.C. 
10-Ton    hand   crane.    56'    0"    span. 
30-Ton    hand    crane,    29'    6"   span. 
'2-Ton    hand    cranes,    22'    span. 

PUNCHES    AND    SIHEARS 

Lever   Shear    (doutole),    cap.    2"    sq. 
28"   throat    (single),   cap.    %x%"    (belt). 
48"    throat    (single),    cap.    3x1%"    (steam). 
16"    throat   (single),    cap.    IVtxlVi    (belt). 
36"    throat   (single),   cap.   %x%"    (belt). 
15"    throat    (single),    cap.    %xVj"    (hand). 
10"   throat   (double),   cap.    lV4xl"   (belt). 
Squaring    Shear.    53"   cap.,    14    gauge. 
.\ngle    Shear    (double),    cap.    6x6x%"    (belt). 
Plate    Shear    (Univ.),    IS"    bl.ade.    cap.    %". 
Rotary  splitting,   38"   throat,   cap.    14". 
Rotary   bevel.    5"    throat,    cap.    W. 
Coulter  &  iMcKenzie.  cap.   3xVi",  spring  steel. 
Guillotine,    Perkins,    No.    6,    cap.    iW'    sq. 
Butterfly  shear  for  light  scrap. 

MI9OE(LLANB0U.S. 

Ajax   Bolt    Header   and    Upsetler,   2^"   cap. Acme  Bolt    Header  and   Uiwetter,   IW   cap. 
Bulldozer,    No.    12    Ajax,    3«"   stroke. 
Bending   Roll,   6'.   drop   end,   6Vi   and  8"    rolls. 
Lathe.    21"xlO'    American,    latest. 
Grinder,    No.    10   B.    &    S.    Plain. 
Grinder,    No.    13,    B.    tS:    S.    I'niversal    and   Tool. 
ItotaiT   Planer,   36".   Clcvclanrl   No.   2. 
Saw,    cold,    '26"    blade,    48"    travel. 
Pre.-fs    (trimming)    No.    11   Perkins,    16,600  lbs. 
Rolling  Mill.  1  stand,  2  high,  30"  bet.   housings. 

Fii-st-class  condition— quick  shipments. 

McCoy-Brandt  Machinery  Co. 
Office  and  Warehouse  : 

216-218  Penn  Ave.,      Pittsburgh,  Pa. 

Machinery,    Biar    Stock, 
Twist  Drills,  Dies  &  Taps 

For  Sale 
MACHINE  TOOLS. 

5 — Rickert-Shafer   Vertical    Tapping    Ma- 
chines   (used). 

1 — Power  Hack  Saw   (used). 
1 — No.   1   Sheldons   Exhauster. 
1 — Stewart  Gas  Furnace   (used). 
1— No.   200   Oil   Extractor    (new). 
6 — No.    4    Smurr    &    Kamen    Screw    Ma- 

chines,     Auto.      Chuck,      W.F..      B.G. 
(used). 

BAR  STOCK. 

33.000  lbs.   1%"  Round  CD.   Screw  Stock. 
1.500  lbs.   1,4"  Round   CD.  Screw  Stock. 

TWIST  DRILLS   (Straight  Shank) 
48— 13,  16"   Left-hand,  high   speed  steel. 
18— 21,  32"  RiKht  hand,  high  speed  steel. 
36—41/64"   Left  hand,   high  speed  steel. 
12—17/32"  Right  hand,  high  speed  steel. 

108—33/64"  Right  hand,  high  speed  steeL 
84— 33,'64"   Right  hand,  carbon  steel. 

191 — 13/32"  Right  hand,  carbon  steel. 
.59 — Yi"   Left  hand,  carbon  steel. 
36 — B    Right   hand,    carbon    steel. 
71 — No.  1  Left  hand,  carbon  steel, 
48 — No.  4  Right  hand,  carbon  steel. 

161 — No.   6    Right  hand,   high   speed  steel. 
61 — No.    25   Left  hand,   carbon   steel. 
50 — No.  26  Right  hand,  high  speed  steel. 

200— No.  27  Right  hand,  carbon  steel. 
240 — No.  45  Right  hand,  high  speed  steel. 

DIES  AND  TAPS. 
13 — No.   5B  Modern   Opening  Dies    (used). 
16— Set   l.P98"-14   Whitworth   Chasers   for 

above  heads   (new). 
4 — No.  4B  Modern  Opening  Dies   (used). 
12— Set    1%"-14    Whitworth    Chasers    for above. 

30 — No.    4    Manufacturers    Equipment    Co. 
Collapsible  Taps    (used). 

15— Set    1.378"-14    Whitworth    Chasers    for above    taps. 

The  'Packard  Fuse   Co.,   Ltd. 
St.  Catharines,  Ont. c  ISn 

The  Cost  is  Trifling 
It  will  cost  you  very  little  to  adequately  tell  your  wants  in  this 

section.     Send  in  your  copy  to-day  for  next  week's  issue. 
CANADIAN  MACHINERY 

Classified  Advertising  Section 
143  University  Avenue.  Toronto 

If  what  you  need  is  not  advertised,    coneult    our   Buyers'   Directory   and   write   advertisers    lifted    under   proper   heading. 
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PLANERS. 

50"  X  50"  X  18'  NEW  HAVEN,  two  heads  on 
cross   rail,  one  extension  head. 

36  X  36  X  14'  POND,  two  heads. 

36   X    36    X    12'    GRAY   Planer. 

30  X  30  X  8'   CINCINNATI,  two  heads. 

30  X  30  X  8'  OHIO,  one  head. 

24  X  24  X   6'    LODGE  &  DAVIS. 

36  X  36  X  12'  DETRICK  &  HARVEY  Open 
Side  Planer,  one  head  on  cross  rail,  one 
side  head. 

LATHES. 

New  24"  STEINLE.  turret  chucking  equip- 
ment. 

New  36"  X  24'  BRADFORD,  triple  geared. 

38"  X  14'  FAY  &  SCOTT,  triple  geared, 
quick-change   gear. 

40"  X  18'  PITTSBURGH,  triple  geared, 
quick  change. 

36"  X  22'  NEW  HAVEN,  triple  geared. 

MISCELLANEOUS. 

84"    BICKFORD    Vertical    Boring    Mill,    two 
swivel  heads. 

42"   NILES   Boring  Mill,  single  pulley  drive, 
two    swivel    heads. 

No.      3      ROCHESTER      Horizontal      Boring. 

Drilling  and   Milling   Machine,  S\^2"   bar. 

New    NATCO    Multiple    Spindle    Drill,    eight 

IVi"  spindles. 

2—48"     X      10"     GOULD     &     EBERHARDT 
Automatic    Gear    Cutters,    practically    new. 

No.   2  LAPOINTE  Broaching  Machine. 

New    No.    3H    LEBLOND    Univei-sal    Miller, 
heavy  duty,  cone  type. 

New    No.    2H    LEBLOND    Universal    Miller, 

heavy  duty,   cone  type. 

New    GOULD    &    EBERHARDT    Continuous 

Vertical    Milling   Machine. 

A.  R.  WILLIAMS  MACHINERY  CO.,  LIMITED 
64  Front  Street  West  Toronto,  Ontario 

"One  insertion  of 

this   ad    will    do" 
We  receive  from  three  to  four  ads  a 

month  from  the  tij-ni  who  told  us  this 
when  sendini'-  in  their  hist  ad.  So 

3'ou  see  they  know  what  the  Classi- 
fied Advertising  Section  can  do  for 

them. 

There  is  no  reason  why  it  won't  do 
the  same  for  you  if  you're  proposi- 

tion is  of  interest  to  our  readers. 

Canadian    Machinery 
Classified  Advertising  Section 

143  University  Avenue,  Toronto,  Ont. 

RIVERSIDE 
Machinery  List 
We  Own  Every  Tool  Offered 

ENGINE  LATHES. 

1— '28  X  10    Hamiltou     Standard      Engiuc      Lailie, 

with     tUlTL't. 1— i:i  x  14  I'uttnaii    Staudaixi    Engine    LaUic. 
i—A:.  X  It/  Keed    Standaul    Engine    Latht. 
1—22  X   8  Iteed    Htaudard   Eugine    Lathe, 
j— 18  X    8  New    Springlield    t^nguie    Laihes. 
1— 18  X    6  Jouvs     iV     Ljun-suii     Stau<laixl     t^nyine 

Lathe. 
1— ib  X    8  Mew    Springtield    Engine    Latlie. 
1— Hi  X    8  I'orter   Standard    Engine    Lathe. 
i.— 16  X    8  Uecd   Stud   Lathes. 
1— 14  X    8  iSebiistian    Kian.uud    Engine    Lathe. 
1—14  X    6  iSpringfleld    Engine    Lathe. 
1—14  X    G  'Prentiss    Engine    Lathe, 
i— 14  X    6  aebastiau    Engine    Lathe. 
_-U  X    ti  Van    Werk    Engine   Lathes. 

TURRET   AND    SCRKiV    MACHINES. 

*i— No.  6-A  Potl-er  &  Juhn.-^ton  .\utomati<;  Luthe.s. 
1— j,'/i  X  24  Jones  tS:  Lamson  l-'hit  Tuiret  Lathe, .S.G.H. 
1— a  X  24  Jones  &  Lainson  Flat  Turret  Lathe, 

cone  heaa. 
1— No.  4  i^".   G.  H.   Faster  Hand  Screw  Macliine. 
I— No.   4  Smnir  &   Kamui   Hand  Screw  Machine. 
1— No.  5  I'ierson  1'.  G.  ti.  Hand  Screw  Ma- chine. 
4r-'.\ew  14"  Pierce  Tiniet  Lathes. 
1— New  1x8  I'leice   tiand  Screw  Machines. 
■i—^"  Cleveland  Automatic  Screw  Machines, 

jigger  feed. MILLING    MACHINfci.S    AND    GRINDERS. 

1— No.    2   Hendey    Plain    Milling    Machine. 
3— Nwv  No.  I'/i  Ameticiin  Plain  Milling  -Vlachine. 
1— No.  IS'A  Garvin   Plain  Alilling  Mtichuic. 
1— 'No.  0  Brown  &  snai-pe  I'lain  Milling  Ma- cliine. 

1— No.    1    Cincinnati    Plain    Milling    Machine. 
n— No.  13  Pratt  &  Whimey  Lincoln  Type  Mill- 

ing Machines. 
5— No.  V/ii  Knight  Milling  and  Drilling  Ma- chijies. 

3— Fox   Hand   Milling  Machines. 
1— Garvin,  Hand   Jliller. 
4— New   No.    0   Bnrke   Bench   Mills. 

1— No.    2%    Bath    I'nivei-sal    Grinder. 1— No.   2   W.    &   -M.    Surface   Grinder. 
1   No.   3  W.   &  M.   Surface  Gnnder. 

i~Miami   Valley    I'nivei-sal   Cutter   Grinder. 

DRILL   PRESSES. 

1-5'     .Mneller    I'hiui    Unlia!    Dnll.    old    typi . 
1-20"   Baker  H.    D.    Drill. 

i. -^."    Buttalo  I'lain   iJiill   Presses. 
1-3-spindle    8"    overliang    Henvy    &    Wright    High ^|...i.,l    Drill. 

1    i:  ̂ lundle   Fox   High   Speed   Drills. 
.     1  -ipindle    Fox    Higli    Speed    Drills. 
1    lt;-spindle  Natco  Drill. 
;i_12"     Leland     &     Girt  ord     H  igh     Speed    Bench 

Diills. 

9HAPERS   AND    PLANERS. 

1—24"    Lodge    &    Davis    lieaied    Shaper. 
1—18"   Hendey   Gearetl   Shaper. 
2—16"   New    Springtield    E.G.    Crank   Shapes. 
1—27   X  27   s  8'    Cincinnati   Planer,   S.H. 
1—16   X  16   X  5'    Hendey  Planer.   S.H. 

PRESSES   AND  HA^UMBRS. 

1-Waterbury    Farrel    O.B.I.    Press,    geared. 
1— No.    10  Perkins  Drawnig   Press. 
5— No.    2-W    Bliss  Wiring   Pres.ses. 
l_80o-lb.    B.    &   S.    Roll   Boaitl   HaJumer. 
I_e00-lb.   iP.    &    W.    Roll    BoaiO   Hammer. 
l_26-lb-    Fairbanks   Bell    Hammer. 
1— 25-lb.    Bradley  Helve   Hammer. 

AIR  OOMPRBSSORS. 

1_1C  X  18  s  12  L'nion  Steam  Pump  »  ...  .-^u-^m Driven   Air  Compressor. 
1—8   X   6    We-stinghouse   Steam    .\ir  Oomine^sor. 
1—10  X   10  Clayton    Belt-driven   Air  Compressor. 
1—8  X  8  Fairbanks-Moi-se  Electrical -driven  Air Compressor.  _  .      _ 

1_8  X  8  Gai-dner  Single  Belt-driven  Air  Com- 
pressor. .    ,     ,  . 

1-8x8  Union  Steam  Piinip  Co.  Helt-dnven 
Air    Compressor. 

We   also  carry  a  lai-ge   stock   of  Steam   Engine*. 
Steam   Pumps   and   Electrical    Equipnient   of   all kinds. 

We    are    in    the    market    to    purchase    machine 
tools,    both    large    and    small. 

RIVERSIDE  MACHINERY 
DEPOT 

17-29  St.  Aubbn  Avenue 

DETROIT,  MICH. 

3= 

//   any   adtvertisement   interests   you,    tear   it   out    now   and   place   with  letters  to  be  answered. 



80 CANADIAN    MACHINERY Volume  XVIII. 

IMMEDIATE  DELIVERY 
DRILLING    MACHINES 

Leland    H.S.,    B.B..    bench    type. 
No.   IVi   Knight  Driller  and  Miller. 
32"   Hamilton,   s.h..   b.g.,   p.f. 
32"   W.   F.    &  J.   Barnes,   s.h.,   b.g.,   p.f, 
20"   W.   F.   &  J.  Barnes,   4  spindle. 
No.   11    P.    &   W.   Multiple.    10  spindles. 
3'    W.   E.   Gang   Plain   Radial. 
31^'    W.    E.    Gang    Plain    Radial. 
4'    Mueller    Plain    Radial. 
Pawling   &   Harnischfeger  Horizontal  Driller. 

GEAR    CUTTERS 

Reynolds    Robber. 
No.    11    B.    &    S.    automatic. 

30"  X  9"   G.   &   E.  auto,  for  spur  and  bevel. 
24"   X   7"   G.    &   E.   for  spur. 
No.    3—26"    B.    &    S.    for   spur. 
36"    Walcott   for    spur. 

GRINDERS 

Yankee  Drill. 
No.    I-Vq    Cincinnati   Cutter  and   Tool. 
No.  2   Woods  Universal  Cutter  and  Tool. 
No.   23   B.    &    S.    Gear   Cutter. 
No.  1  Brown  &  Sharpe  Universal. 
14"   X   20"    B.    &   S.    Plain. 
Garvin    hole   grinder. 
Gisholt   tool    grinder. 
No.   5  Diamond   water  tool. 
No.    16    Gardner    disc    grinder. 
No.   24   Gardner   disc   grinder. 

13' 

14" 16" 

18" 

IS" 

18" 
20" 

21"
 

24" 

36"
 

36" 

24" 

24" 

26" 

30" 30" 
36" 

40" 

60" 

No. 

1" 

16" 

No. No. 

No. No. 

No 

LATHES 
'  X     5'  P.   &  W..   c.r.,  taper, 
X     6'   Fairbanks,    c.r.   taper. 
X     6'   Prentice,    c.r. 
X     8'   L.    &    S.   pat.   head,    c.r.   taper. 
X  10'   Fitchburg,    c.r, 
X  12'   Barker,    c.r. 
X  14'  Blaisdall,   c.r. 
X  12'  New  Haven,   c.r. 
X  13'  New   Haven,   c.r. 
X  20'   American,    t.b.g. 
X  22'  New    Haven,    t.b.g. 

PLANERS 

X  24"  X  4'   Gray,  one  head. 
X  24"  X  8'   Cincinnati,  one  head. 
X  26"  X  8'   Pease,   one  head. 
X  30"  X  8'   Woodward  &  Powell,  one  head. 
X  30"  X  8'   Cincinnati,  two  heads. 
X  36"  X  14'   Sellers,  one  head. 
X  38"  X  14'   Putnam,  one  head. 
X  50"  X  18'  New    Haven,    two    heads,    two 

extension    heads, 
SCREW    MACHINES 

Foster,   Plain,   A.C.   and  W,F, 
B.    &    S.    Plain. 
P.    &    W.    Plain. 
2    Costello.    plain    head. 
2  P.    &    W.    friction   head. 
4   Pearson,    geared   head. 
3  Bardons   &   Oliver,   plain   head. 
Cleveland,    automatic. 

TURRET     LATHES 
22    Garvin. 

16"    Lodge    &    Shipley. 25'    Niles. 

2  X  24"    Jones    &    Lamson. 
3  X  36"    Jones     &     Lamson,     chucking    equip- 

ment. 
3  X  36"   Jones    &    Lamson.    bar   equipment. 
21"   Gisholt.   with  taper. 
2 — 24"  Gisholt  turret  lathes,  taper  attachment. 

PUNCHES    AND    SHEARS 

No.   3    American   Can. 
No.  3  Bauroth,  O.B.I. 
No.   5   Bauroth  Geared,   O.B.I. 
No.  6  N.  American  Can. 

No.   2   L.    &   A.   Angle  Iron   Shears,   5"x5"x^'' (new). 

No.  5  L.  &  A.  Double  Punch  &  Shear,  %"x%", 3"x%",    Us    rd.    (new). 
No.    1   L.   &  A.   Multiple  Punch    (new). 

No.    1    L.    &    A.   Horizontal    Punch,    1,4"    in    1" (new). 

MISCELLANEOUS 

No.    0   Mitts    &    Merrill    Keyseater. 
50-lb.     Bradley    Strap    Hammer. 
%"    Acme    Forging    Machine. 
52"    Niles    car    wheel    boring    mill. 
3"    Stover    Pipe   Machine. 
6"  X  14"    P.    &    W.    Thread   Miller. 
No.    1   American   Air  Tempering   Furnace. 
Belt    Lacing    Machine. 
3-ton    Yale    Duplex    Hoist. 

Stocker-Rumely-Wachs    Company, 
117-121  N.  Jefferson  St. 

CHICAGO,   ILL. 

SURPLUS 

MACHINERY 
FOR  SALE 

2 — o"  Hall  cut-ott'  machines 

1— Lodge  &  Shipley  Turret  Lathe,  22"  x  10' 

1— Lodge  &  Shipley  Turret  Lathe,  24"  x  10' 

2— Libby  Turret  Lathes,  LS" 
1 — Gisholt  Turret  Lathe,  18" 
2— ni.^liolt  Turret  Lathes,  21" 
1 — Gardner  Shell  Base  Grinder,  4A 

l_Ford-Smith  Grinder,  20'' 
2 — Landis  Traverse  Grinders,  No.  4  and  12  x  66 

1 — Symington  Band  Turn  Lathe,  3" 
1 — ?>"  Stamping  Machine 
2 — Tato-.Ioncs  Shell  Furnaces 

1 — 16'  Rushwarth  Plate  Planer 
1—16'  Bertram  Plate  Planer 
1 — Coping  Machine 

Poison  Iron  Works,  Ltd. 
TORONTO,  ONTARIO 

Let  them 

know  it's  there 
In  ciiiniilimcnting  us  upmi  the  results 
secured  from  their  advertisement  in  this 
section,  one  advertiser  said ; 

"Of  course  we  would  not  have 
sold  it  without  letting  people 
know  it  was  here,  that  is 
obvious,  and  thanks  are  due 
you  for  letting'  the  people 
know  it  was  for  sale." 

If  you  have  any  old  or  used  equi])meiil 

for  sale,  let  people  know  it's  tiierc.  Your message  in  Canadian  Machinery  will  l)e 
|ilaced  before  the  iirobaLle  liuyers  of 
.•^ucli  r(|iiipnu'ut. 

Canadian    Machinery 
Classified  Advertising  Section 

143  University  Ave.,    TORONTO 

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



September  20,  1917. CANADIAN    MACHINERY 

81 

OOK—  M  e:RE: HEY     AR 
BOIRWG    ANT)    TOTINTOIG    MAjOHIXBS-VerticBl 

1-^30"   Billiard,  one  turret  head 
1— 3U"   Flather.   one   turret  head 
1—06"  Baush,  2  swivel  heads 

2—36"    B.  iV  8.    one   turret   head.    Dec.    Delivei-y 
- — 12"   Colbuni.   1  swivel  head 
1-.\B\V    f   Gisholt,   2  heads 
1— &1"  iColbuni.   2  swivel   heads 
1—?"'    Biclcford.   2  swivel  heads 
1-72"    Niles.   2  swivel   heads 
1 — SI"  Niles.  2  swivel  headfi 
1-9/"    Vertical  Cylinder 
l^XDW  8-    BicWoid 
1— Niles   W— IC    E.\tension.   2  heads. 

BOMJTO    MAiOBINSSS-^Horizontal 

1-No.   2-2iy-  Barrett,  2  facing  heads 
1— Lucas  2%"  bar 
1— Niles  2?^"  spindle. 

1—01"    Cleveland,   2i/s"   bar.    takes  4'    6",    compound table 

1— No.    1   Barrett  Cylinder  Borer,   3%"  bar  type. 

BUIiliDOZBR'S 

I— NB;W    No.    4   Garrison   (same   as   No.    4   Williams White) 

1— No.   7  Hieh  Speed  Ajax  16"  stroke 
1— No.  9  WillianiB  &  White  Belt  Drive 
2— No.   23   Williams  i&   White  belt  drive 
1— No.    26    Williams   &    Whi.e.    belt    drive. 

COMPWBaSOBS— A  i  r 

1— Ineersoll  .Sargent   Duplex.  8  x  14V4  x  8" 
1—10"    X    1/1"    X    \T    Single    Cylinder    Smith-Vaile. Sfi:im   Driven. 

I  -1'^'   X   12"    Chicago    Pneumatic,    belt  driven 
1— <'inciunati    Croee    Comjpound.     two    stagem.     790 cii.    ft. 

1—22"   X   16"   IngersoHJland.  motor  driven. 
ORANB8 

3-10-ton    Electric.  47'   span 
1— ai>-ton  Niles.  ffl*   span 

Locomotive    36'    boom,      staudnixi      gaged    steam driven. 

OUTTrNG-OFF   iMAlCIHl«[BS 
3r>-Davis  4Vt" 
i~i"   Curtis   &   Curtis 
4— 3V4"   Hall 
lO-^Si"   Williams. 

DBPLLING     MAjaHL\'BS-.Ra(IiaI 

2 — NEJW   2'    Amerrcan   cone  drive 
1—3'    Bickfoni  l3emi-Universal   table 
1—3'    Bickford,    gear  drive 
3—3'    New   American,    sensitive   tapping   attachment 
l-^NTTW   3'    Mueller,    plain  speed   box   drive 
1-NI3W   3'»'    Western   Drill.   86"   circle. 
2—4'    Mueller  Plain,   speed   box  drive 
1— NEW  4'    Ryerson— toelt  drive 
1—6'    Baush    Radial ;   arranged   for  motor  drive 
1— 6M;'    .\merican    Full    Universal 
1— NEW    6'    Triumph  Motor   Drive.    Sept.    delivery. 

DRILLING  MAiOHIN-^S— Heavy    Duty 
4— No.   3U>   Baker  Single   Pulley   Drive,   late  type 
2-iNDW  No.   2   Colbum 
2— D-3  Colbum.   plain  Talble. 

DRILLTN'G     ,M..AOiniN'E3S-MuItiple     -Spindle 
4— NIDW    leland-Gifford   Sen.'dtive    Four    Snindle 
1-14   Spindle   Baush.   canaci'y  1"   holes.   36"  circle 
UNo.    3nJC    Baush    12  spindle,   capacity   I'i"   holes. 

30"   circle. 

GEAR    CrTTTN'iG    MAininiNES 

1— *\o.  3  Pickett  Gesr  Rack  Planer,  delivery  60  days 
1— No.   3  BroAvn    .t   Wh.Trpe  Autn.    Gear  Cutter  spur 
1- No.    3,  Bartjer^ColTBan  Hobber 
1— NBW  6"  iSt.infl.ird  <lear  Cutter,   spur. 
]— 19"   Gleason   Bevel  Gear  Planer 
1—15"    Gleason    Bevel    Gear   Planer 
1— Ifl"   Bilcram   Gear  Bevel    Generator 
1— i/v'    GrjintiT.ee   Gear  Hcbber 
1— No.   1.  ?""  .=ch"chardt  &  iSchutte  Gear  Hnbber 
1— 9?  X  R  G.   &  E.   spnr  and  bevel  mitter 
}—'^"   Fellows  Gear  Shaper 
1 — "M"    Bec'ter  P'-ainai^ 
i—v  -r  f"  n    f^  E.   for  snur  and  bevel 
l-N"?-"'   Flather.  solid  Pattern  39"  .Automatic  Gear Cutter. 

G-RINDETtIS— Univereal.    for    Cutters.     Drille. 
,    Reamera.   etc; 

1— NTJW   Norton    No.    1 
1— No.    1  Cincinnati 
1-NBW  Walker.   No    1   Outfit   B 
2— \'FW   No.    2  Osterlein    rniversal. 
1— .\I3W    Walker.    'So.    2    Outfit    K    (capacity    9"    x 

?f"l I_NPW   Wilmarth    &  'Morman.    Style   B.K. 
S— NEW   No.   1*)  Wells, 
1— Gisholt   No.   5-12" 
1— NBW    Le  Blraid 

GIM.N'DE'RS— Cylindrical-Plain 

l-NBW   No.    12   B.  &   S.   8"  X  26",   Selit   delivery. 
20—12"   X   3i"   .Modem    Self-contained 
2— aO  X   31"   Brown   &  iSharpe 
1—12   X   32   Landis,    rebuilt 
6—12"   X    3C"    .Modem    self-contained,    motor   or    belt 

driven 
i-12   X  42"   Landis  Self-Contained 
f.— 12"    X   48"    uMo<lem.    self-contained,    motor   driven 
1— NEW   10"    X  W   Norton,  Sept.   delivery 
1—10"   X   W   Norton 
1—14  X  50  .Norton 

1—16"  X  06"  Landis  witli  crank  giinding 
1— NBW  10  X  72"   Norton,   Plain. 

GRINDING    .MACHINES— Cylindrical-Universal 
1— NBW   No.   2  Bath,   9"  x  IST. 
1— No.  2  Bath 

1— Brown  &  Sharpe  No.    !»-«"  x  1A" 
1-^'BW    No.    2  Walker.   9"   x  26" 
1— No.    1%    (10"   X  37')   Landis 
1-N'BW   No.   2V4    («)"  X  36")    Balh 
2— NBW  No.   3  Mcleni  13"  x  4fl".  Sept.   delivery 
l-'No.  3   (12"   X  40")    Browii  &  Sharpe 
1-K"  X   42^'  .Landis 

1— No.    4  Cincinnati,  capacitij'  12  x  72" 

GRIND  BRS— Internal 
1 — No.    1^,^   Landis 
1— No.  TO  HeaM 
1-No.    T5  Heald 

G'BINTI  BRiS-iCj-linder 

1— No.    (>)  Heald.    single  pulley  drive 

GRINDERS— Profile 
1— NBW   Cleveland 

GRlNiDBBS— Ring 
l-'No.  2i'.'J  Heald 
1-No.  210  Heald 

GRLN'DiBRlS— Surface 

1— No.    1  Diamond,    capacity   12"   x   12"    x  24"   auto- matic 
1-.MEW  No.   1    Wilmarth   ,&   .Morman 

S— NEW  No.   U2   Walker's  complete 
4— NBW  No.   2  iReid    (same  as  B.   &   S.) 
1— No.   2  Brrnvn   &   Sharpe. 

HAIMMBRfl— Power— Porsing 
1— iO-lb.    BratUey   Helvi 
1— 150-Ib.    Bradley    Helve,    upright. 

lIAMMERS-BoaidJLift,    Drop. 

1— E.    W.    Hli^s  S>1  H«. 
1-^No.   4  Standaixl  IMachinery  Co.  400  lbs, 

HAMiMBItei-Steam    Forging 

1— 3eO-Ib.    Bell  Single  Frame   Hammer 
1-600  lb.    Niles  iSingle   Frame 
1—18"  iMoi-gan  &   Williams.   600  to  9(D  Hm.  .   21"  gap 
1— NBW  2.030  lbs.  Morgan  Single  Frame 
1-^.0'y)  lbs.   Morgan    Double   Frame 
1—3.000  lbs.,   No.  7S7.  Morgan  Engineering  Co. 

KEY.,S(E.AT!EaS 

2— No.  0  .Mitts  &  Merrill 
1— No.    1   Baker  Bros. 
1— No.    2    .Mitts    &    Merrill. 

L.tTHES— '.Manufacturing— Not    Sorew-Cntting 
2— NBW   No.   3  Harding  Bros.   Bench  Lathes 
40—14"  X  6'    Reed   Stud  and   Bolt 
13 — No.    3-X.  .Reed-Prentice,   semi-autoniatic 
I*— 16  X  8  Simplex  Single  Pulley  Drive 
3 — 16"    I  6'    FairbanksnMorse,   heavy  duty 

70-NEaV   Simplex.    16"   i  8' 
14— REBD-Prentice   iShell    Lathes    for   4"    or   18    lbs. 

.^nienei'n    .shellK 
2B-.46''   X  8'    Battle  Creek,   heavy  duty. 
4— 2C"  X  8'   Merschon 

,  9?— 20"  X  10'    Hindman.  high  dutp. 

LATH  BS— Engine 

S"    Wade   Precision.    Sept.   delivery 
1—14"  X  5'  'Bradford,   taper  attachment 
1-«BW  HaMing  Bros.  15"  Precision  Lathe.  Q.O.G.. 

Page  36,  Tliird  Catalogue 
3-.NKW    16"    X    6'    'Cleveland    Tool    Room    Lathes, 

complete  equipment 
1— .NEW    IT"    X   8'    National   quick-change   gears 

12 — 17"    X  8'    LeBlnnd.    pan   bed,   quick-change   gears 
4— (.NEWI   IS  X  8  Hamilton 
4—18"  X  10'    Lodge  &  Shipley 
3-18"  X  9'   Chard 

1—18   X   10    Hendey  quick-change  gear.   11"   chuok 
1— NEW  19"  X  8'   LeBIond  heavy  duty 
5— ay   X  8'   Lodge   &  Shipley,   qtnck-change  gear 
7— NEW   ?fi"   X  8'    .\Tnerican  Heavy   Duty 
1— NEaV  20"   X   10"  iClevelajid   Geared   Head 
IO-jNEW  21"  X   10'    Porter.   S.B.G. 
S-NFAV   22"   X   10'    Monarch.    D.B.G..    Q.C.G. 
9—22"  X  10'    Putn.im  or]   pan   turretf. 

1— :M"  X  14'   Lo^lge  vS:   .Shipley,  pjatent  head 

4— 2>t''  X   14'    .-Vmerican.   Quick-change 
C— M"    X   12'    Hamilton 
3-M"  X  12'   S    &  B. 

1-31"    X    1A'     Perkins,    single    back-geare<l .     raising 

blocks,   to  40".  16"  cliuck 1—24  X  45  X  '.2i'    MoCabe.  double  spindle. 1— "26"  X  31'    New   Haven 

4—27"  X  14'    Patent  Head.  ̂ Lodge  &  Shipley,  double 
b'Tck-geared 

1—28"   X  18'    New  Haven,  single  back-geare<l l-:8"  X  18'   iS.   &    B. 

1— NBW   Sly   X   14'    American   Double    Back-Gearel. Ouick-Change 

J— .NBW   32"    X   12'    Pittsburg  Pattem 
8— NEW  38"  X  31'   Putnam,  triplegeared 
1-^-0"  X  12'    .\meriran    Gear   Head,   qnick-change 
1—71"    X   20'    Fifield,    triple-geared. 

LATHBS— Turret 

9— 2VJ  X  26"  Greenlee  Flat  Turret  Lathes 
5—2  X  21"   Jones   &  Lamson 
1—3"  X  36"  Jones  &  'Lamson,  geared  sliding  head 
1— NBW   21"   Gisholt 
1— NEW   M"    Gisholt 2—24"   Libbey 

IS— 6-A   Potter  &  Johnson. 

M'lDLING     MAOHiINIBS— Kmee    T.vpe— Universal 
1— iNew   Kemp.'mjith 
1— No.   2  Kempsmith.  1.3"  dividing  head 
1— No.    2   Kempsmith    Vertical   .attachment 
1—No    2   Kempsmith.  (back  geared 
1— NEW   No.    3   Kempsmitli 
3— .NEW    No.   3-H   l^Blon  I 
1— NBW   No.  4  LeBIond.  heavy  duty,   immediate. 
1— No,   4  Cincinnati 
1-jNBW   No.   4  teBIond. 

MILLING   M.-VCHINBS- Knee    Type-Plain 
1— No.  0  Pratt  &  Wniitney 
1— No.    1    Keamey-Trecker 
2— NBW    No.    1   Kempsmith 
2— NEW    No.   \^k   American  back  gear 
2— NBW    No.   2  Rockford l-'.No.    3   LeBIond 

2— NDW  No.  3  Kempsmith 
1— (No.    4   Brown    &  Sharpe 

MIULI.NG     ill  AlOHINBS— Vertical 
1-NBW   Bickett.   No.   0 
4— NBW   No.  4JB  Becker 
2— No.  5  Becker. 

MILLING    MIACHilNlEiS-J'laner    Type 
2-'Ingersoll   Slab  -Millers,    working  surface   i.f    table 

60"  X  20" 1— Bement-Niles    Heavy    Duty    Planer   Type    M"    x 

2(4"  X  12' 
1— Ingei-soll    Slajb.    16"   x   48."  cap. 
l^No.    33    Becker-Brainard    'Slab    Milling,    working 

.surface  7'   x  20^' 
1— No.    2   Beaman    &    Smith    Vertical    Spmdle,    open side. 

PILAiNBBS 

1—24"  X  M"  X  6'   Gray,  one  head  on  cross-rail 
3)..   ̂   24"   X  8'    Cancinnati,   one  head,   used   three 

months 
1—30  X  30^'  X  10'    Ohio  Machine  Tool   Co.,   3  heads 
1—30"  X  30"   X  6'   Gale  Planer,   one  head 
1—36  X  3'>"  X  12'    New  Hayen,  one  head 
2— NEW  36"  X  36"   i   12'   Woodward   &   Powell,   two 

heads  on  cross-rail,   one  side  head.     Oct   delivery 
1—36"  X  36"  X  12'   Gray,   two  heads 
1—38  I  38"  X  14'    Ditrick  &   Harvey  Openside 
1—10"  X  40"  X  11'    Niles,  four  heads 

1— Gray  42"  widened  to  66"  x  4?'  x  16'.    two  heads 1—44"  X  44"  X  10'   L.   W.   Pond,   3  sfwivel  heads 
l_av'  X  90"  X   16'   Po»d,  2  heads?  on   rail 
1-62"   X  52"  X   16'    Betts,   2  heada  on  cross-rail 
1-02"    X   62"    X    16'    Betts.    two   head*,    right   angle drive 

1— S4"  X  42"  X  16'   Gray,   3  heads, 
1—54"  X  42"   X  16'    Gray:  2  headB  on  cross  rail:  one 

.side   head. 

aOBBW  M.AOHIN'ES-^Aiitamatic 
3— No.   51  National    Acme 
2— (No.   52  National   Acme    ,  , 
2— JMn.  63  National   ArTne 

9— No.  56  National  Acme.  4.apindle 1— No.    515   National  .Acme.,  , 

4—1%"  X  l^k"   Griflley.  4-epindle 
4— 3'4"   X   414"   Gridley.   single  spindle. 

SH.APBRS   AND   SiLOTTBRS, 
1— .NBW   8V    Betts  Heavy  Model  ; Vertical    Geared 

Crank  Blotter 
1- NIEW    12"    Betts,    Belt   Drive 
1— NEW   16"   ijpringfield 
1— ir"    Motor  Driven    Rockford 
2— NBW'   214"   Milwaukee 

1— NEW   Barker  SI" 
■»— -TT"   Smith   h  Afills.   Rack-Gear«d 

■  1— 58"  Smith  &  Mills.  Triple-Geared 
1-28"   \^•alcolt  Gear  Drive. 

W.  F.  DAVIS  MACHINE  TOOL  COMPANY 
CHICAGO.  ILL- 
549  Washington  Blvd. 

CINCINNATI,  OHIO  CLEVELAND,  OHIO 
1018  Union  Central  Life  Bldg.  508  Leader  News  Bldg. 

WRITE  OR  WIRE  OUR  NEAREST  OFFICE  FOR  QUOTATIONS 
THIS  IS  ONLY  A  PARTIAL  LIST  OF  AVAILABLE  MACHINES 

NEW  YORK  CITY 
Singer  Bidg. 

//    any    advertisement    interests   you,    tear    it    out    noiv   and   place    with   letters  to  be  ansiocred. 
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New  York's 
Greatest  Stock 

(Partial    List) 

BORING  MILLS 

52"  Bement-Miles  Vertical,  two  heads;  motor  driven, 
A.C.,  250  volts. 

36"  Bridgeport  Vertical,  two  heads. 
34"  Rogers  Vertical,  single  turret  head. 
Five  30"  Bullard  Vertical,  single  turret  head. 

20"    Bullard    Vertical   Turret   Lathe,   with   side   and turret  heads. 

18"  Bullard  Vei-tical  Turret  Lathe,  with  side  head  and turret  head. 

Betts  Horizontal,  2%"  bar. 
48"  Niles  Car  Wheel. 

MILLING  MACHINES 

No 
No 

No. 

No. 

No. 

No. 

No. 

4B  Brown  &  Sharpe  Plain,  single  pulley  drive. 

4    Cincinnati    heavy    duty    Plain,    single   pulley 
drive. 

4  Brown  &  Sharpe  Plain. 

2  Hendey-Norton  Universal,  dividing  head,  vise, 
arbor,  vertical  attachment. 

2  Cincinnati  Universal,  dividing  head. 
2  Cincinnati  Plain. 

14A  Garvin  Plain. 

No.  1  Kempsmith  Plain,  gear  box  feeds. 

Two  No.  5  Brown  &  Sharpe  Vertical. 

Beaman  &  Smith  2  spindle  Vertical  Slab,  table  24"  x 

48". 
LATHES 

60"  Fifield,  9"  centers,  face  plate  drive. 

Two  60*  X  20"  New  Haven,  face  plate  drive. 
48"  X  16"  Niles  Tire  or  Car  Wheel,  double  head  type, face  plate  drive,  triple  geared. 

36"  X  20"   New   Haven,  compound   rest,  power  cross 
feed,  14"  6"  between  centers. 

J6"  X  16"  Bradford,  compound  rest,  power  cross  feed. 
X   14"    Putnam,  heavy  duty,  triple  geared,  face plate  drive. 

30"  X  28'  Fifield,  compound  rest,  power  cross  feed. 
X  16"   Fifield,  raising  blocks  to  swing  38",  com- pound rest,  power  cross  feed. 

X  17"   New  Haven,  raising  blocks  to  swing  30", hollow  spindle,  full  swing  rest,  compound  rest, 
power  cross  feed. 

X   24"    Fitchburg,   raising   blocks   to   swing   30", 
compound  rest,  power  cross  feed,  19"  between centers. 

36"
 

30"
 

28"
 

24 

New    York    Machinery 
Exchange,  Inc. 

50  Church  Street    .  *  .    New  York  City 

MACHINE   TOOLS 
IN  STOCK 

No.  4  Cincinnati  Universal  Miller  with  vertical  at- 
tachment and  power  feed  Rotary  Table. 

No.  3  LeBlond  Universal  Miller. 
No.  IVz  NEW  American  plain  Millers. 
.5— No.  0  NEW  Steptoe  Hand  Millers. 
1"  X  15"  Pratt  &  Whitney  Screw  Machine. 
28"  X  16"  Reed  Lathe. 

24"  X  10'  NEW  Carioll-Jamieson  heavy  duty  lathe. 20"  X  6'  Davis  lathe. 
20"  X  10'  Hamilton  lathe. 

6—19"  X  8'  NEW,  Sidney  D.B.G.  quick  change  lathes, 

swing  21"  over  Vs. 
3—17"  X  8'  NEW,  Sidney  D.B.G.  quick  change  lathe, 

swing  19"  over  Vs. 
15"  X  6"  NEW,  Sidney  D.B.G.  quick  change  lathe, 

swings  17""  over  Vs. 
12 — 17"  X  8'  NEW,  National  quick  change. 
15"  X  6'  NEW,  Carroll-Jamieson,  quick  change. 
48"  Harrington  plain  Radial  Drill. 
36"  Dresses  plain  Radial  Drill. 
D-4  Colburn  high  duty  Drills. 
3—20"  Rockford  high  duty  Drills. 
16"  Queen  City  B.G.  Shaper. 
400  lb.  Single  Frame  Steam  Hammer. 
125  lb.  Dupont  Belt  Hammer. 
30  Ton  Watson  &  Stillman  Hydraulic  Press. 

FRANK  TOOMEY,  INC. 
127-131  North  Third  St..        PHILADELPHIA,  PA.,  U.S.A. 

We  Have  for  Immediate  Delivery 

the  Following  Second-hand 

Machinery  in  Good  Oper- 
ative Condition 

1  Laiidis  No.  3  Universal  Grinder 

12"  X  42",  complete  equipment,  less 
internal  grinding  attachment.  .$1,500 

1  Gisholt  Turret  Lathe,  21",  complete 
with  boring  bar  equipment  and  coun- 

tershaft   $2,200 

1  Gisholt  Turret  Lathe,  21",  complete 
with  boring  bar  equipment  and  coun- 

tershaft   $1,800 

These  machines  are  particularly  good 

value,  and  may  be  seen  at  our  works. 

A.  B.  JARDINE  &  COMPANY 
HESPELER.    ONT. 

//  witat  you  need  J«  jiot  advertised,   consult    our   Buyers'   Directory   and   write   advertisers    listed   under   proper   heading. 
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We  Have  For  Sale  the  Following  Machines 
At  Plant  of  Canada  Malleable  Steel  &  Range  Co.,  Oshawa,  Ont. 

1 — No.    27    Double    Floor    Grinder — Oana-  21 — Heavy   (iritiKer,   same  a?   No.   20.      No 
(lian  Dart  ̂ \'lieel  make.    Equipped  with  wiieefs     $  ,')() 
two  12"  wheels  and  two  spindle.s  33"  Ion-.  22— S-Wheel  Kobinson  Detroit  Grinder.  .  .  .      82.-) 

•'     Hp^vv    Rflnn    t\     n  ̂-p-i  •  ■  •  ■<•■■  ■■;■■   *^"''      ̂ •'-«''"  ̂ ''^el  Plate  exhaust  for  23"  L.H.B.H - — Ilea\_\    i^lount    Double    Iikiur    Grnider,  ^i;  .,.!,„,. ,vo 
4.-)"  .•^[)ind]e,  two  8"  wheels        100 -Heavy  Petrie  Floor  Grinder.s.    No  rest  or 

di.scharj>e          85 
24— Anvil,  154-lb         15 

e/.s.    Shaft  36"  long,  two  9"  wheels    50  ■^" — ^  ̂-^^  Vertical  Boiler,  Submerged  tubes, 
4 — StouftVille  Floor  Grinder.    No  rest  or  c/.s.  and  one  Steam  Pump  3x2x3        125 

Shaft  32",  two  8"  wlieels    30  28 — Revolvino-  Electric  Plating  Machine.  .  .      140 
5— Large  Polishing  Stand   (new).  4'  shaft.  29— Platers  Electric  Dvnamo  600  Amperes.  .      200 

,eanng.s  1 14"  x  6     35      30— Tumbling  ]^arrel,'lS"  x  4'          50 '  — lirown  &  Boggs  Lever  Splitting  Shear.  .  50  32— No.  23  Brown  &  Boggs  Hand  Punch  and 
'■I— Hanson  &  Van  Winkle  Polishing  Stand  Shear   V.          60 

(no  c./s)    7o      35— Fairbanks  Scale,  5-Ton          75 
11— Hanson  .V:  Van  ̂ \  nikle  Polishing  Stand.  36— Hand  Former,  Toggle  Tvpe          15 
_     Shaft  o  .  Bearmgs  2V4  x  12"    60  31—15  IT. P.  Westinghouse.  5.50  volt.  00  cvclc 

1.1)- No.  ,  .Tareck]  Pipe  Machine,  I14"    150              3  phase,  1,120  R.P.M   ".  .  .  .      325 
18— Brown  &  Boggs  (V  6"  Power  Shears  ....  450  33 — iO  II.P.  Westino-hon.se,  550  volt,  60  cvcle. 
19— ^o.  21  Crosby  Punch  Press,  Inclinable.  .  350              3  phase,  850  R.P.M   '.  .  . .      600 20— Heavy   Gnnder,   Bearings  2^4   x   12"—  34—3  Westinghouse  Transformers.  30  kw.. 

cro,ss  adjustment  slide,  one  12"  wheel.  .  .  50              3.200—550  volt        684 

Garlock- Walker  Machinery  Company,  Limited 
32  FRONT  STREET  WEST,  TORONTO 

Opportunity  Knocks  Here 
Every  Week! 

It  may  not  knock  for  i/uk  this  week,  Init  read  these  pages  regu- 

larly and  gra.sp  the  opportunity  when  it  presents  itself.  Every 

ad  here  is  an  opportunity  for  someone!  Your  time  is  coming. 

If  you  think  the  time  is  ripe  to  spring  that  little  proposition  of 

yours,  send  in  your  copy  now  for  the  next  issue.  If  it  is  of 

interest  to  our  readers,  rest  assured  it  will  get  attention. 

CANADIAN    MACHINERY 
Classified  Advertising  Section 

143  University  Avenue,  TORONTO 

//  any   advertisement   interests   you,   tear  it   out   now   and   place   with  letters  to  be  answered. 
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4.5 H.E.  Shell  Plant 
FOR  SALE 

We  offer  the  following  Used  Machinery  and  Equipment, 
subject  to  prior  sale: 
2 — Hall  Cutting-off  Machines. 

1 — 24"  X  8  Bertram  Eugine  Lathes,  E.G., 
with  plain  saddle  and  tool  post  and 
arbor  for  rough  turning. 

1— 20"  X  16'  Bertram  Engine  Lathe,  B.G., with  two  head  stocks,  plain  saddles 
with  tool  posts  and  arbors  for  rough 
turning. 

1— 20'  X  10'  Bertram  Engine  Lathe,  E.G., 
with  3-jaw  scroll  chuck  and  Bertram 
waving  attachment.  Tooled  for  Mark 
VII.  wave  rib. 

1—18"  X  12'  Engine  Lathe,  B.G.,  with 
3-jaw  scroll  chuck  and  Bertram  wav- 

ing attachment.  Tooled  for  Mark 
VII.  Avave  rib. 

1 — Newton  2-spindle  Boring  Machine, 
fitted  with  tool  holders  and  chucks 
for  boring  fuse  hole. 

1 — Brown,  Boggs  Marking  Machine, 
converted  for  finished  tapping  fuse 
hole,  with  tap  holder  and  sliding 
chuck. 

1-7-Special  3-spindle  Finished  Turning 
Machine,  complete  with  tool  holders 
and  profile  cam. 

1 — 18"  X  6'  Draper  Engine  Lathe,  with sjilit  chuck  and  steady  rest.  Equi])ped 
with  lioring  bar  for  inside  profile. 

1 — IIolden-Morgan  Thi-ead  Milling  Ma- 
chine for  Base  Recess  Thread,  with 

attachment  for  threading  base  plates. 

3—18"  Single  Drive  Head  Stocks,  Avith 
hinged  chucks,  suitable  for  repair 
work  on  shells. 

18"  Single  Drive  Head  Stock,  with  3- 
jaw    scroll    chuck,    steady    rest    and 

1 

saddle.    Suitable    for    correcting 
weight,  etc. 

1— 3-Spindle  Drill  Press  for  Drills  No. 

0  to  14". 
1 — Steel  Ring  Banding  Press,  complete 

with  L^ymburner  belt-driven  poAver 

pmnp,  tank,  piping  and  A'alves. 1 — Copper  Band  Turning  Machine,  with 
friction  clutch  on  countershaft. 
Tooled  for  Mark  VIL  band. 

1 — 7-hole  Tate-Jones  Nose  Heating  Fur- 
nace, oil  fired.   Equipped  Avith  high 

■  and  loAv  pressure  burner.  Complete 
with  Root  L.P.  bloAver  and  pi])ing. 

1 — 80-shell  capacity  Varnish  Baking OA'en. 

1 — Fixture  for  Nicking  Nose. 

1 — Single  Spindle,  Motor-driven  Paint 
Table,  250  volts,  D.C. 

1 — Single  Spindle,  Motor-driven  Var- 
nish Table,  250  volts,  D.C. 

1 — Paasche  Air  Varnishing  Outfit. 
4 — 4-JaAv  SercAved  Ring  Type  Chucks, 

Avith  babbitted  steady  rests.-  •  ■  • 
2 — 4-JaAv  Hand-operated  DraAv  Chucks, 

Avith  steady  rests. 
5 — Hinged  Vices,  for  hand  tapping  or 

rivetting  base. 
1 — 3-JaAv  Scroll  Chuck,  with  extension 

and  steady  rest. 

4 — Finished    Turning    Profile    Attach- 
ments. 

22 — Drip   Pans   with    IS"  logs  and  C.T.   scttlin.n 

tank.*. 2 — 88  11.S.  cniiacity  Fairbanks  Scales,  witli 
weights. 

Asf?orle(l  (laniics.  Rurini;  Bars,  Tool  Holder  Sets. 

READY  FOR  SHIPMENT. CAN  BE  EXAMINED  AT  ANY  TIME  AT  OUR  PLANT. 

JENKINS  BROS.,  LIMITED 
103  ST.  REMI  STREET  MONTREAL,  QUE. 

//  what  you  need  is  not  advertised,   consult   our  Buyers'  Directory   and  write  advertisers   listed   under  proper  heading. 
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Special  Machinery,  Jigs,  Fixtures,  Punches  and  Dies,  Small 
Tools,  Screw  Machine  Products,  Gauges,  Forgings,  Etc. 

®R3ffII^@^ 

Homer  &  Wilson 
Stamping  &  Tool  Works 

WE     MAKE    THE    TOOLS 
AND 

PRODUCE   THE  STAMPINGS 

Let  us  quote  on  your  requirements. 

1-3-5  Lancaster  Street 

Hamilton,  Ontario 

mmmm 

ACCURACY 
The  disci'iiuinating 
buyer  is  the  one  we 
like  to  meet — the  one 
who  insists  on  accur- 

ate i^roduct.  lie  will 
e  V  e  11  t  u  a  1  1  \  1)  u  V 
"GALT"  Cap  and 
Set  Screws  because 
they  measure  u])  to 
liis  standard. 

Your  rush  orders  for 
S.  F.  Hex.  nuts  taken 

])rompt  care  of.  Bet- 
ter finished  nuts — try 

a  sample. 

THE 

GALT  MACHINE  SCREW  CO., 
LIMITED 

GALT,  ONTARIO 
Eastern  Representatives:   The  Canadian  B.  K.  Morton  Company. 

Limited.  49  Common  St.,  Montreal.   Que. 

AT 

YOUR  SERVICE 
FOR 

Tools,  Gauges,  Jigs,  Fixtures 
Special  Machinery 

GENERAL  MACHINE  WORK 
Experimental  work 

Brass  and  Aluminum  Castings 
in    large  or  small  quantities 

GENERAL  JOBBING  AND  REPAIRS 

THE 

MONARCH  BRASS  MFG. 
COMPANY,    LIMITED 

71   Browns  Ave.,       -        Toronto,  Ont. 

If   any   advertisement   interests    you,    tear   it    out    now    and   place    with  letters  to  be  answered. 
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Mechanical  Engineering   Books 
If  you  are  desirous  of  improving  yourself  in  your  trade  and  so  putting  yourself  in  the 
position  of  making  more  money,  these  Mechanical  Engineering  Books  will  be  found 
helpful. 

MACHINE -SHOP  WORK.  By 
Frederick  w.  Turner,  Instruc- 

tor In  Machine-Shop  Work,  Me- 
chanics Arts  High  School,  Bos- 

ton. 20S  pp.,  241  lllusi  Cloth 
binding.  The  use  of  various 
hand  tools  is  expKiined,  fol- 

lowed by  a  comprehensive  dis- 
cussion of  the  lathe  and  lathe 

tools,  with  the  methods  of 
screw  cutting,  taper  and  eccen- 

tric turning,  etc.  The  way  to 
figure  compound  g:ears  for 
screw  cutting;  drilling;  bor- 

ing: planers;  shapers;  sJotters; 
milling  machines  and  cutters; 

how  to  cut  spiral's,  gears,  cams. etc.;  grinding;  the  operation  of 
mitomatic  machines.  Price  $l.fiO 

FOUNDRY   WORK.     By    Wni. 
C.  Stiiupson,  Head  Instruc- 

tor in  Foundry  Work  aud 
Forging,  Department  of 
Science  and  Technology, 
Pratt  Institute.  160  pp.,  142 
illus.  Cloth  binding.  A 
practical  guide  to  modern 
methods  of  moulding  and 
casting  in  iron.  brass, 
bronze,  steel,  and  other  me- 

tals, from  simple  and  com- 
plex patterns.  including 

many  valuable  hints  on 
shop  management  and 
equipment,  useful  tables, 
etc.     Price   $1.D0 

MECHANICAl,     DRAWING.     By 
Ervin  Kenison,  S.B.,  Assistant 

Professor  of  Mei^hanical  Draw- 
ing. Massachusetts  Institute  of 

Technology.  176  pp.,  120  illus. 
Cloth  binding.  Gives  a  course 
of  practical  instruction  in  the 
art  of  Mechanical  Drawing, 
based  on  methods  that  have 

stood  the  test  of  years  of  ex- 
perience. Includes  orthographic, 

isiometric  and  oblique  projec- 
tions, shade  lines.  Intersec- 

tions and  developments,  letter- 
ing, etc.,  with  abundant  ex^- cises   and   plates.      Price. .  .$1.00 

M.VCHINE         DESIGN. 
By  Cbarles  L.  Griffin, 
S.B.,  Assistant  En- 

gineer, the  Solvay- 
Process  Co.,  Ameri- 

can Society  of  Me- 
chanical Engineers. 

208  pp.,  S2  designs. 
Cloth  binding.  Ex- 

plains in  detail  how 
to  make  the  entire  de- 

sign of  all  kinds  of 
machinery,  how  to 
lay  out  gears,  etc., 
with  complete  speci- 

men designs  of  num- 
erous machines.  Price 

     $1.50 

FORGING.  By  John  Lord  Bacon,  Eng.  and 
Supt.  of  Construction,  with  R.  P.  Shields  & 
Son,  San  Diego,  Cal.,  American  Society  Me- 

chanical Engineers.  Author  of  "Forge  Prac- 
tice." 12S  pp.,  ISO  illus.  Cloth  binding.  A 

working  handbook  of  practical  instruction  In 
hammering,  working,  forming,  and  temper- 

ing of  wrought  iron,  machine  steel,  and  tool 
steel.  Including  the  important  modern  devel- 

opment of  electric  welding.     Price    $1.00 

PATTERN  MAKING.  By  ,Iani.- 
Uitchey,  Instructor  in  Wood  Work- 

ing, Armour  Institute  of  Tech- 
nology. 160  pp.,  250  illus.  Cloth 

binding.  Shows  the  reader  how  tn 
take  the  blueprint  and  from  it 
make  the  pattern  for  any  kind  of 
casting  under  any  condition.  Tin 
allowances  for  shrinkage,  draft, 
and  finish  are  explained.  Sinip!< 
and  built-up  patterns  of  all  kinil> 
are  clearly  treated.  Various  special 
cases  are  taken  up,  such  as  pulleys. 
cranks,  pipe  connections,  valves. 
etc.     Price     $1.00 

TOOL  MAKING.  By  Edward  R.  Markham,  Consult- 
ing Mechanical  Engineer,  formerly  Superintendent 

of  the  Waltham  Watch  Tool  Co.,  American  Society 
of  Mechanical  Engineers,  Author  of  '"The  Ameri- 

can Steel  Worker."  224 

pp.,  325  Illus.  Cloth  bind- 
ing. Takes  up  the  meth- 

ods of  treating  tool  steels 
— annealing,  tempering, 

sipring  tempering,  hard- 
ening, case-hardening, 

etc.;  how  to  make  drills 
and  reamers  of  all  kinds: 
the  making  of  arbors 
and  mandrels,  taps,  hoba, 
reamer  and  tap-holders, 
.iigs,  gauges,  dies  and die-holders  of  all  kinds, 
counterbores,  facing 
tools,  milling  cutters, 
hollow  mills,  and  form- 

ing tools.  Gives  all 
necessary  information  for 
tool  making  in  all  Its 
branches.     Price    . .  .$1.60 

Sent  postpaid  on  receipt  of  price.  We  can  also  furnish  you  with  other  standard  works 
on  Engineering  in  all  its  branches,  including  books  for  Civil  Engineers,  Contractors, 
Electricians,  Foundrymen,  Steam  Engineers,  Mechanical  Engineers,  Municipal  Engin- 

eers. Railroad  Engineers,  Sanitary  Engineers,  Gas  Engineers.  Hydraulic  Engineers, 
Technical  Men. 

Technical   Book    Department 
MacLean   Publishing  Company 143  University  Ave.,  Toronto 

//  what  you   nerd  is  tiot  advertised,    consult    our   Buyers'   Directory   and   write   advertisers    listed   under  proper   heading. 
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Announcing  the 
Design  i  Turbovane  Fan 

The  Sturtevant,  Design  4,  Turbovane  Fan  is  a  vcir  development  for 
high  speed  forced  draft  toork. 
It  has  an  exceeding  high  efficiency,  not  only  at  full  load  but  over  the 
entire  useful  range.  The  efficiency  curve  is  practically  fiat  bettveen 
%.  load  and  II4  load,  which  gives  high  operating  efficiency  over  a 
wide  range  of  conditions — either  at  peak  load,  full  load,  or  tvhen  oper- 

ating below  normal. 
Engineers  familiar  with  the  very  varying  loads  in  potver  plants  and 
with  the  changing  demands  upon  the  fan,  will  realize  the  immense 
importance  of  a  fan  with  this  characteristic. 
Our  engineers  will  explain  more  on  request. 

B.   F.    STURTEVANT   COMPANY  OF  CANADA,  LIMITED,     Gait,  Ontario 
Montreal  Toronto  Winnipeg  Vancouver 

Selling-  Agents  Sanford  Riley  Stoker  Co.,  Limited,  "THE  RILEY  STOKER" 

Si  urievamt 
(TRADE  MARK) 

mmmm 

If   any    adi'ertisrment    interests    you,    tear   it    out   now    and    place    witli   letters  to  be  answered. 
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Oppenheim 
John  Bayne 
MacLean 

Co.]..  MACLEAN  cont.ributes
 

ii.nother  chapter  on  the  war 

situaiion  as  he  knows  it,  in  his 

forceful,  smashing  style.  These 

article?  by  Colonel  MacLean  are 

truly  startling  by  reason  of  their 
revelations. 

Germany's Secret  Work 
in  Canada 

GERMANY  is  plotting  
in 

Canada  and  the  United 

States  right  now.  If  you  are 

curious  to  know  .just  what  she 

is  dding,  learn  from  Miss  Agnes 

C.  Laut's  article  in  the  October 

M.VCLEAN'S,  "The  Plot  Behind 

the  Pacifists." 

THE  biggest  single  featur
e 

ever  secured  b  y  MAC- 
LEAN'S MAGAZINE  is  a 

serial  story  by  E.  Phillips  Oppen- 
heim, British  author  and  a  great 

writer  of  romantic  stories. 

The  serial  beginning  in 
MACLEAN'S  for  October 
is  "The  Pawn's  Count,"  a 
story  of  the  present  war, 
dealing  with  the  work  of 
the  secret  service  agents  of 
the  various  belligerent 
countries.  You  can  depend 
on  its  being  a  strong, 
thrilling  story,  told  by  a 
master  of  his  craft. 

BELAND 
Prisoner  of  War 

THE  HON.  LOUI
S  BEL- AND, a  prisoner  in  Belgium 

since  the  beginninu  of  the 

war,  gives  the  story  of  his  captiv- 
ity, chiefly  in  the  form  of  letters  to 

Sir  Wilfrid  Laurier,  in  whose  last 
cabinet  he  held  a  portfolio. 

The  story  is  intimate, 

vivid,  gripping,  wholly  un- 
usual, and  appears  in  the 

October  MACLEAN'S. 

Beating  the 
Customs 

AN  article  full  of  actual  occur- rences of  how  the  public 

attempts  to  "beat"  the  Cus- toms, and  of  how  the  Customs 
authorities  beat  the  public.  This 
absorbin.gly  interesting  narrative 

is  by  J.  D.  Ronald  who,  as  a  Cus- 
l(ims  officer,  came  into  close  touch 
with  offenders  and  offences.  A 
semi-detective  article,  this  true 
story  makes  great  reading. 

Stringer,  Fraser, 
Leacock  and 
Hendryx 

TI 1 E  work  of  these  masters  of
 the  short  and  long  story  ap- 

l)ears  in  the  October  MAC- LEAN'S. Stringer's  story  is 
"The  Redeemer  of  Waste  Lands"; 
W.  A.  Fraser  writes  a  love  story, 

"For  Catherine's  Sake";  Leacock 

has  a  humorous  sketch :  and  Hen- 
dryx continues  his  captivating 

storv  of  the  Canadian  Northwest, 

"Tlie  Cun  Brand." 

MacLean's  Magazine 
For  OCTOBER 

At  All  News-dealers  15  cents 
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Chapman 
Double  Ball 

Bearings  fit  any 

adjustable  hanget 

and    the     change 
can    be   made  with 

but     little    delay    to 

you. 

Used  in  over  2,000  Can- 
adian    Factories.      They 

have  other  good  points  too. 
Ask  us  to  send  full  details 

DOUBlEBAli  BEARINGS 
The  ordinary  line  shafting  consumes  from  15  to  60  % 

of  power  developed  — 

But  the  line  shafting  that's  equipped  with  Chap- 
man Double  Ball  Bearing  will  save  75  per  cent 

of  the  friction  loads  making  an  average  total 
saving  of  power  from  15  to  30  per  cent. 

The  Chapman  Double  Ball  Bearing 
Company  of  Canada,  Ltd. 

339-351   Sorauren    Ave.,    TORONTO,    Caixacla 

TRANSMISSION  BALL  BEARING  CO.,  Inc. 
1050  Military  Rd.,  Buffalo,   N.  Y. 

The  St.  Lawrence  Welding  Company,  Ltd.,  Montreal,  P.Q. 
Works:   59  Olier  Street  Telephone:  Office,  Main  5779,  Manager's  Res.,  Westmount  3483 Office:  138  Inspector  Street 

Consulting  Engineers  on  all  kinds  of  welding.  Break- 

down repairs  handled  at  onJe,  just  'phone  us  and  we  will be  on  the  job  by  next  train. 

Oxy-Acetylene  Welding  of  heavy  cast  iron  frames, 
cylinders,  gears,  water  wheels,  etc. 

Steel,  any  kind  of  welding  on  parts  of  large  or  small 
machines,  tanks,  digesters,  boilers,  shafts,  brackets,  etc., 
can  be  welded  in  place  when  necessary. 

Electric  welding  on  boilers,  digesters,  leaking  tanks,  etc. 

THE  ST.  LAWRENCE  WELDING  COMPANY,  LTD.,  MONTREAL 

Marine  repairs  undertaken  by  our  Marine  Welding 
Tug  which  is  equipped  with  Electric  and  Oxy-Acetylene 
Welding  Apparatus  with  Compressed  Air  Plant  complete. 

0.xy-Acetylene  cutting  of  any  kind  of  steel  construc- 
tion. 

Portable  Welding  Apparatus  of  all  kinds  with  trained 
operators  always  available  to  repair  your  breakdown  at 
once. 

Manufacturers   of  Steel  Tanks.  Air  Receivers.  Welded  Tanks.  Etc.     Electric  Welders.  Oxy-Acetylene  Welders.    Boiler  Repairs.
 

Lead   Burning   and   Brass   Foundry    Work. 

Safety  Set  Screws 

Tap  Extensions 

MANlIFAtnUREl)    I!Y 

135  sheMon  Street         The  Allen  Manufacturing  Co. 

Safety  Set  Screws 
Socket  Wrenches 

Hartford,  Conn. 

//  what  you  need  is  not  advertised    eons'ilt    our    Buyers'    Uira-tori^    and    write    iidvertisers    listed    under    jiroper    heading. 
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^<> Spend  just  a  few  minutes  with  your  pencil  and  you 
will  realize  that  the  returns  on  your  fuel  and  equip- 

ment investment  can  be  surprising  increased  with  a 
MOREHEAD  "Back  to  the  Boiler"  SYSTEM. 
Every  heat  unit  in  your  steam  represents  so  much  coal 
—so  much  cold  cash.  The  MOREHEAD  SYSTEM  en- 

ables you  to  get  full  use  of  every  one  of  these  heat 
units.     The 

takes  every  ounce  of  condensed  moisture  from  your 
steam  lines  and  returns  it  to  the  boiler- — without  waste 
~  automatically.  The  operation  is  909f  cheaper  than  a 
pump  can  do  it — and  the  condensation  is  100"  to  150" hotter. 
If  you  want  the  very  best  method  of  handlinjj  condensa- 

tion—interest  yourself    in    the    MOREHEAD    SYSTEM. 

Canadian  Morehead  Mfg.  Company 

Dept.    "L" 
WOODSTOCK,  ONTARIO 

Circulating  Pumps 
Eliminate  the  separate  relief  valve  and  its  necessary 
piping  by  installing  the  Roper  Circulating  Oil  Pump. 
But,  you  say,  why  install  a  new  system  when  the  present 

is  good  enough?  This  "good  enough"  article  may 
appear  to  be  giving  satisfaction,  hut,  is  it  giving  the  best 
to  be  obtained.  Can  you  speed  up  without  any  fear? 
With  a  Roper  you  need  not  have  any  fear  of  any  kind. 
The  oil  flows  from  it  in  a  steady,  even  stream,  and  there 
you  can  speed  up  to  full  capacity  and  let  her  go  feeling 
confident. 

Inquire.    You  will  get  valuable  information  anyway. 

C.  F.  ROPER  &  CO. 
Hopedale        :        Mass.        :        U.S.A. 

NATURE'S  BEST 
Competes  With  Nature 

Turn 
Darkness 
Into 

Daylight 
'IKCP) 

LACO- NITRO 
LAMPS 

The    Light    That    Gives    More    Light 

It  has  been  conclusively  proven 

that  tungsten  is  the  best  material 
to  use  as  a  filament  in  incan- 

descent lights. 

Scientific  research  and  exhaus- 
tive tests  have  further  proven 

that  a  tungsten  filament  in 
nitrogen  gas  gives  the  clearest, 
whitest  light  —  the  one  most 
closely  approximating  daylight. 

The  Laco-Nitro  Light  is  the 
highest  development  of  nitro 
tungsten  lights. 

The  Best  Light  for  all 
Metal  Working  Plants 

Inquire  from  your  nearest 
dealer.  Stocks  available  at  the 

Montreal,  Toronto,  \\'innipeg 
and  Vancouver  w^arehouses. 

THE  CANADIAN  LACO- 
PHILIPS  CO.,  LIMITED 
MONTREAL,  TORONTO,  WINNIPEG,   VAVCOUVER 

//    any   advertisement   interes'.s    you,    tear   it   out    now    and   place    with  huers  to  be  answered. 
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CUT 
GEARS 

Silent  Chain  Sprockets 

Illustration  showing  cutting  of  Teeth 

in  Forged  Steel  Pinion 

17T.,  1.75"   C.P.,  26"  F.,  9.665"   O.D. 

Solid  on  shafts  V  11'^"  Ig.  over  all. 

Write  lis  for  quotations. 

Hamilton  Gear&  Machine  Co. 
Van  Home  Street TORONTO 

Stow  Shell  Grinders 
Increase  Production 

Suspended 
Pedestal 
Mounted 
on  Truck 

Any  Size 
Any  Current 

Immediate 

Shipment 

Stow  Manufacturing  Co. 
Binghamton,  New  York,  U.S.A. 

Oldest  Portable  Tool  Manufacturers  in  America 

yt- 

Industrial  Cars 

and 

Portable  Steel  Track 

Hammant   Steel   Car  & 

Engineering   Works 
Hamilton,  Ontario 

//  vihai  you  need  is  not  advertifted,  consult  onr  Buyers*  Directory   and  ivrite  advertisers   listed   under  proper  heading. 
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FREEDOM  from  PUMP  PROBLEMS 
if  you  use  a  TRAHERN  ROTARY  GEAR- 

ED PUMP.  We  will  deliver  in  a  full  even 

stream,  free  from  pulsations,  all  the  coolant 

that  can  be  forced  through  the  discharge 

opening;  this  increases  the  production 

capacity  of  your  present  equipment.  Posi- 
tively will  not  clog  or  lose  its  prime.  With  TRA 

HERN  positive  drive  you  can  shoot  lubricant  into 

deep  bores,  or  other  work  difficult  to  cool;  this  is 

not  possible  with  a  centrifugal  pump.  These  are  FACTS, 

not  statements  of  prediction,  and  we  will  prove  them  by 

submitting  sample  free  of  charge,  if  you  will  l)ut  send  in 

your  address. 

TRAHERN  PUMP  COMPANY 
ROCKFORD,  ILLINOIS 

Canadian  Aeenls:   A.  R.  WILLIAMS  MACHINERY  CO..  Toronto.  Ontario 

Fig.   1854 Reversible 
with  double 
automatic 
relief  valve. 

Did  you  ever  notice  somebody  starting  a  conversation  in  a  low  voice  with 

the  two  words  "They  say"?  The  moment  you  hear  it  you  know  it  is 
gossip,  scandal,  and  most  likely  a  lie.  But  when  you  hear  everyone  saying 
that  HARRIS  HEAVY  PRESSURE  is  the  best  BABBITT  METAL  they 

can  use  for  all  general  machinery  bearings,  isn't  it  about  time  to  beUeve 
them? 

Send  to  our  nearest  factory  for  a  trial  box. 

Manufactured  and  guaranteed  by 

The   Canada  Metal  Company,  Limited 
Hamilton        Montreal  TORONTO  Winnipeg  Vancouver 

CUT  YOUR  SHOP  COSTS 
Nobody  would  think  of  putting  16-inch  lathe  work  on  a  30-inch  lathe,  then 
why  leave  small  parts  on  a  large  Milling  Machine? 

A  Steptoe  Hand  Miller  or  small  power  feed  can  be  handled  quickly  and  will 
cut  your  production  cost.  You  will  have  less  money  invested  in  your  Milling 
Machines  and  have  more  machines  to  do  the  work. 

That  same  principle  applied  to  your  small  planer  work  will  cut  the  cost  of 
planer  work. 

A  Steptoe  Shaper  will  do  the  work  faster  because  it  can  be  handled  quicker. 

The  John  Steptoe  Company,  ciNciNNATiroHio!  ij.s.a. 
Canadian    Representatives:    Garlock-Walker  Machinery   Co..    Toronto,   Ont. 

If  any  tdvertitement  intereBtt  you,   tear  it   out   now   and  place   with  letters' to  be  antwered. 
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MACHM 
All  bearings  long,  heavy  and  Saw    frame    guide    of    heavy 

adjustable,   so   that   you    can  semi-steel  that  will  not  spring, 
take  up   any  wear  that  may  It  holds  the  saw  frame  rigid, 
occur  from  time  to  time.  insuring  accurate  cuts. 

Wn'/e   Us 

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

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

Canadian   Agents: 
The  A.  R.  Williams  Machinery 
Co.,     Ltd.,     Toronto.     Canada 

European  Agents: 
Universal  Machinery  Corp. 

London.  England 

Cutting-of  f  and 
Threading 

By  the  decree  of  ex- 
pert judges  Williams rutting  -  off  Machine 

has  been  declared  the 
most  efficient. 

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

Made  in  11  sizes  and 
each  size  has  a  range 
of  8  to  10  consecutive 
sizes  between  14  f^i^<f 18"  diameter. 

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

yaitr  prorhtct. 

If  tvhat  you   need  is  not  advertised,    consult    our   Buyers'   Directory   and    write   advertisers   listed   under   proper   heading. 
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Tel.  Main  6755 Jos.  Bickerslaff,  Mgr. 

.^ 

,N» 
S) 

*^ 

^^wwii  m 
645   East   King  Street 

TORONTO \ 

You  have  tried  the  rest.  Now 

use  the  best  for  screw  cutting 

and  threading. 

Our  standard  is  uniformity  at 

all  times  and  a  guarantee  of 

quality  with  every  barrel  of 

oil  produced. 

PRICES  ON  APPLICATION 

DOUBLE  SAVINGS 
in   cutting  on  PEERLESS  HIGH  SPEEDMETAL  SAWS! 

they  save  both  Time  and  Material, 

Supposing  you  save  only  1/16  on  each  cut,  5M0  lbs.  of  material  are 
sared  on  UO  cuts  of  12  in.  round.  Your  savings  may  be  several 
ames    1/16. 

Have  you  ever  stopped  to  consider  the  waste  of  material  in  wide 
cuts,  especially  at  the  present  high  cost,  wUI  pay  for  a  PEERLESS 
in   a  remarkably  short  time. 

This  is  only  one  of  the  reasons  for  so  many  repeated  orders  and 
large  concerns  having  standardized  the  PEERLESS.  The  many  other 
reasons   can    only    be    fully    appreciated    after   comparative    test. 

Write  for  a  list  of  users:  some  of  these  machines  may  be  working 
in   your  vicinity.     A   careful   investigation   always  arouses   enthusiasm. 

PEERLESS  MACHINE  CO. 1607  Racine  St. 
RACINE.  WIS..  U.S.A. 

No  Leaky  Joints 
With  Forbes-Cut 
Threads Clear,  Sharp  and 

Perfectly    True 

Poor  and  indifferent  threading  in  the  lirst  place 
is  usually  the  seat  of  the  trouble  with  Leaky 
Pipe  Joints.  To  be  sure  of  tight  joints  that 
wun't  k^ak,  tliread  your  pipes  with  tlie 

Forbes  Pipe  Cutting  and  Threading  Machine 

Only  one  man  is  required  to  operate  this  speed- 
worker.  Motor-driven  by  self-contained  motor,  or  in 

case  of  no  power  facilities  being  available,  it  is 

operated  by  hand  with  ease,  doing  first-class  work. 
No  belts,  no  countershafts  necessary. 

EASILY  PORTABLE— MOVE  IT  FREELY  TO  THE  JOB— NO 

NEED  TO  CARRY  HEAVY  PIPE  TO  AND  FROM  YOUR 

SHOP.  MADE  IN  SEVERAL  CONVENIENT  STYLES  AND 

SIZES.  DOES  THE  WORK  OF  FOUR  MEN  OPERATING  BY 

THE   OLD    STOCK-AND-DIE   METHOD. 

Write  for  Bulletin  Now 

The  Curtis  &  Curtis  Co. 
GARDEN  STREET 

BRIDGEPORT,  CONN. 

//   any   advertisement  interests   you,   tear   it   out    now   and   place   with  letters  to  be  answered. 
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Williams' "AGRIPPA"  Multiple  Bar  Boring-Tool  Holder  Stops  Waste 

ALL 

"AGRIPPA" 
TOOL  HOLDERS 

CAN  BE 

SHIPPED 

PROMPTLY 

Sleev 
Bar 

Plain 
Bar 

ITS  sleeve  bar  cap  admits  a  straight  or  angular  cutter;  and  you  can  quickly  insert  either  at  the  business  end  of  the 
bar  without  removing  the  cap  or  disturbing  the  setting  of  either  the  bar  or  the  holder. 

You  need  neither  make  nor  buy  any  bushings  hereafter,  for  the  "twin  screw"  fastenings  of  "AGRIPPAS"  within 
their  range  accommodate  any  bar  section  you  may  have  handy. 

Now's  the  time  to  begin  saving — caps,  bushings  and  time! 
Procure  your  tool  holder  te.xt  book  here  or  from  your  deal  er  and  learn  the  many  other  economies  afforded  by 

Williams'  Grand  Prize  "AGRIPPA"  Tool  Holders 

"THE  HOLDERS  THAT  HOLD" 

Western  Office  and  Warehouse 
40  S.  Clinton  Street 

Chicago,  111. 

lMkiiiiUM4§.&.€a 

^ 

Quality  alone  is  our 

measure  of  "AGRIPPA' Tool  Holder  Value WEiigiifwjPifpLm-: 
lEEeBffiBis^iESiaBMMiMyaSiejJl 

HACK       "STERLING"       saws 

1 •  STERLING                                               1                    • L.„..   [..„.......... ..i 
DU 

MANUFACTURED  BY 

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

mu 
The  Machines  that  put 

the  ** Rings'*  in  Springs! 

More  Than  Forty  Standard  Spring  Making  Machines. 

High-Speed  Automatics  for  Making  Fuse 
and    Small  Arms  Springs. 

Flexible  Metallic  Tube  and  Casing  Coilers. 

Sleeper   &  Hartley,  Inc.,  Worcester,  mass,  and  coaticook,  p.q. 

//  what  yoxi  need  is  not  advertised,   consult   our  Buyers'  Directory  and  write  adverti$er$   listed   U7ider  proper   heading. 
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AnUnbeatableCombinatioii 

Ui 

>    m 

VI 

An  Unbeatable  Combination 
Are  you  a  manufacturer  of  metal  products,  where 

accuracy,  speed,  production  and  economy  count,  and 
which  require  constant  cutting-oflf  of  stock. 

Here's  The  Combination  You  Are 
Looking  For 

The  V.  S.  W.  No.  5  High  Speed  Hack  Saw 
Machine  equipped  with  a  VICTOR  blade  is  unbeatable 
when  it  comes  to  increased  production,  and  a  minimum 
amount  of  power  blade  breakage  and  consumption. 

Why? 

An  actual  machine  and  blade  operated  by  one  of 
your  own  men  in  you  own  shop  will  be  the  most 
convincing  demonstration  we  can  make. 

Let  us  send  you  one  V.  S.  W  machine  on  a  thirty 

days'  trial,  with  enough  VICTOR  blades  to  show 
you  why. 

Victor  Sa»/Works 

//   any   advertisement   interests   you,   tear  it   out   now   and  place   with  letters  to  be  answered. 
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MODEL "A" Occupies  52  x  66'  floor  space; requires  7  H.P.  to  operate; 
speeds  up  to  640  r.p.m.  on  tight 
or  loose  pulleys;  1,300,  1.500  and 
1,800  are  the  wheel  speeds.  Dead 
or  live  centres.  Lubricating 
features  reduce  wear  to  a  mini- 
mum. 
Taking  into  consideration  the 
small  floor  space  required  and 
the  range  of  straight  or  taper 
cylindrical  grinding,  we  claim 
this  the  most  compact,  concen- 

trated grinding  unit  on  the  mai-- ket. 

Our  Model  "B"  for  facing,  etc.,  and  this 
model  are  for  the  most  part  inter- 

changeable. Inquire  of  us.  We  will 
gladly  furnish  complete  information. 

Fitchburg  Grinding  Machine  Co. 
Fitchbnrg,    Mass.,  U.S.A. 

r.te^rffty«ifr^,lT^,lty^fe^ifrrii»r^lTV^igytig^grtit7Tti,7riit7T.i^ 

UNIVERSAL 
Electric  Drills 
Licensed    Under    Burke 
Universal  Motor  Patent 

No  shop  which  does  not 
use    one    or  more   Thor 

Electric  Drills    is   work- 
ing   to    full      efficiency 

which  every  shop  should 
do     during 
these  critical 
times.     Let  us 
demonstrate     why      you 
should  use  Thor  Electric 
Tools    in    preference    to 
other   makes. 

Independent   Pneumatic  Tool 
Company 

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

Toronto:  32  Front  St.  W:  Winnipeg:  123  Bannatyne  Ave.,  E; 
Vancouver:    1142   Homer  Street 

Keep  Your 
Grinding  Wheels 

m  Irim  — 
The  Diamo-Carbo  Emery 

Wheel  Dressers 

The  Diamo-Carbo  Dresser  is  being  very  generally 
adopted  as  a  substitute  for  the  expensive  diamonds. 
Diamonds  are  becoming  more  scarce  and  quality  is  de- 

teriorating. The  (juality  of  the  Uiamo-Carbo  is  uniform 
and  ill  most  places  will  do  the  same  work  as  a  diamond. 
They   can  be  tried   at  our  expense. 

The  Desmond  Huntington  No.  2  is  the  best  dresser 
ever  devised  for  use  on   large  and  coarse  wheels. 

We  can  make  prompt  deliveries  of  any  type  of 
Dre:sser  desired. 

THE    CANADIAN    DESMONDSTEPHAN     MFG.    CO. 
HAMILTON,    ONTARIO 

Alfred  Herbert.  Limited,  Coventry.  Eng. 

Agent  for  Great  Britain 

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



September  20,  1917 CANADIAN    M  A  C  H I N  E  R  Y 

99 

Most  Shell  Factories 
are  now  using  our 

NOSING  DIES 
of 

Chilled  Cast  Iron 

for 

4.5-in.  5-in.  and  6-in.   Shells 
Nosing  Die-Holder  and  Die  for  6-in.  Mk.  Ill  H.E.  Shells. 

IV/iy  Not  You? 

MARSH  &  HENTHORN,  LIMITED 
BELLEVILLE,  ONTARIO,  CANADA 

FUSE  HOLE  GAUGES 

Manufacturing  and  inspection  fuse  hole 
gauges  for  all  size  shells.  A  surplus 
stock  enables   us  to  ship  immediately. 

Windsor  Machine  &  Tool  Works 
Windsor,  Ontario 

If  any   advertisement   interests  you,   tear  it   out   now   and   place  with  letters  to  be  answered. 
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Every    Chuck   a  Hannifin! 
"P  HOTO  shows  a  loug  line  of  lathes  on  six-inch  shells 
■^  — all  eqnipped  with  Hannifin  Air  Chncks.  This 
plant  has  been  turning  out  more  shells  per  machine 

than  any  other  in  its  vicinity,  and  the  fact  that  Han- 
nifin chucks  have  been  used  exclusively  gives  us  a  cer- 

tain degree  of  justifiable  pride. 

That  our  claims  for  increased  production  with  a  Hannifin  have 
been  substantiated  by  the  records  of  many  Canadian  munition 
plants  is  good  reason  wliy  you  should  investigate  them. 

The  Hannifin  Chuck  is  almost  instantaneous  in  action,  holds  securely, 
cannot  slip,  saves  time  and  labor.  The  work  is  chucked  and  rigidly 
gripped  by  simply  turning  a  lever.  Another  turn  effects  the  release. 
With  the  introduction  of  female  labor  and  skilled  male  help  almost 
unobtainable,  Hannifin  chucks  will  save  delays  and  make-overs  by  means 
of  these  time  and  labor-saving  features. 

Hannifin  Manufacturing  Co. 
CHICAGO,  ILL.,  U.S.A. 

REPRESENTATIVES:- -R.   E.   Ellis   EnginoerinE  Co..   Chicairo :   Coats   Machine   Tool   Co., 
New  York  City;  A.  R.  Williams  Machinery  Co..  Toronto:  Williams   &   Wilson,  Montreal: 

The    Canadian    Fairbanks-Morse    Co.,    Montreal.      EUROPEAN    REPRESENTATIVES : 
Coats    Machine    Tool    Co..    Ltd.,    London ;    Kenwick    Freres    &    Co..    Paris ;    IznosskolT    & 
Co.,  Petroprrad. 

Our  catalog  will  tell   you 

more    about    this   chuck. 

Send  for  it  to-day. 
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They  are  Collapsible 

The  ouh^  time  they  don 't  collapse  or  l>end  is 
under  strain  of  heav}-  work  and  when  in 
action.  But  for  speedy  adjustment,  con- 

venient, quick-acting  operation,  the  collaps- 
ihle  and  adjusting  features  stand  promin- 

ently in  the  foreground. 
The  chasers  are  adjustable  to  compensate 
for  any  wear,  and  this  feature  enables  the 
tap  to  maintain  its  minute  accuracy,  and 
adds  to  its  general  dependability. 

The  records  performed  by  Murchey  Taps  on 
munitions  work  is  equally  prominent  in 
general  lines.  They  are  l)uilt  for  service, 
and  they  give  it. 

We  maintain  a  special  chaser  service  for 
our  clients  that  enable  them  to  renew 
chasers  at  the  minimum  cost.  Inquire  im- 

mediately. Quick_ action  means  quick  solu- 
tion to  your  troubles. 

The  Coats  Machine  Tool   Co..   Ltd..   Caxton  House.   Westminster.   London.   S.W..  England. 
Fenwicl<  Freres  &  Co..  16  Rue  Fenelon.  Paris.  France. 

jSlliiBj)fetlit'(|liHljM!tiij4aili.iai;|!ailijli^l.,4%lm.jtB4.^^Jg™ 

emmn, 

/^^fj''^e  X/if^ 

Consider  Just  This  One 

Feature  of  M.E.C.  Air- 

operated  Hinged  Collets 

CLr 
They  save  from  50  per  cent,  to  9U  per  cent,  of  the  time 
usually  required  to  do  the  same  work  by  an  ordinary  chuck. 
While  they  possess  many  other  points  of  superiority,  the 
above  feature  alone  is  one  that  should  appeal  to  users  of 
chucks. 

May  we  send  full  particulars?  Just  fill  in  coupon. 

Manufacturers  Equipment  Co. 
175-179  N.  JEFFERSON  ST.  CHICAGO,  U.  S.  A.      ̂ ^ 

^^^^  Gentlemen : ^^^^  Please    send    me    copy 
^.  of  your  catalog  entitled   "Labor Saving    Devices,"    according:    to    your 
advertisement    in    Canadian    Machinery. 

Canadian   Agents: 

J.  R.  Stone  Tool  and  Supply  Co.,  Goebel  Bldg..  Detroit,  Mich. 

^^  Address 

Position       
With       

//   any   advertisement  interests   you,   tear  it   out   now   and  place   with,   letters  to  be  answered. 
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"Victor"  Collapsible  Taps 
are  simple  in  construction; 
the  few  parts  can  be  made 
large  and  strong;  the  body 
is  machine  steel,  and  the 
chasers  are  high-speed; 
screw  adjustment  from  front 
end  makes  it  easy  to  main- 

tain close  accuracy;  trip  is 
automatic;  reset  by  means 
of  lever.  The  above  features 

-  -and  others — make  the  "Victor"  a  time  and  money 
saver  for  severe  service.  It  is  being  used  by  many  shell 
manufacturers. 

VICTOR 

Collapsible 
TAPS 

Victor   Tool  Company 
Waynesboro,    Pa.,    U.S.A. 

Your  Threads 
Will  they  stand  improvement?  If  they 

will  and  you  want  the  best  results — 
H.  &  G.  Automatic  Self-Opening  Die 
Heads  will  do  the  trick. 
The  Clinsers  are  set  and  held  in  place  by  a  steel 
cam,  which,  once  atljusted.  locks;  there  is  no 
stoppage  or  chanpinK  in  size.  The  quick  release 
not  only  insures  the  cuttinp:  of  the  thread  to  a 
j3riven  point  every  lime,  but  permits  cutting  right 
up   to   a   shoulder   when    necessary. 

Write  for   our  booklet! 

Eastern  Machine  Screw  Corp. 
NEW  HAVEN,  CONN.,  U.  S.  A. 

//  what  you  need  is  not  advertised,    consult    our   Buyers'    Directory   and    write   advertisers   listed   under   proper   heading. 
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BUTT^FIELD 
//   any   advertisement   interests  you,    tear   it   out   now   and   place   with    letters  to  he  answered. 
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HINTS BUYERS 
BUILDERS  OF  MACHINERY 
WHAT  SET  SCREWS  DO  YOU  USE? 

TRADE  MARK 

BRISTO 
REG.  U.S.  PAT.OFF. 

Safety  Set  Screws  have  passed  every  test  for 
safety,  and  strength.  The  patented  fluted  de- 

sign produces  a  contracting  effect  which  per- 
mits tightening  to  an  unyielding  grip  without 

injury  to  the  screw. 
Bristo   Safety   Set  Screws  have  been   adopted 

as  the  standard  by  many  prominent  machine  builders. 
Ask  for  free  samples  and  Bulletin  1-809. 

THE  BRISTOL  CO.,  Waterbury,  Conn. 
U.  S.  A 

THISTLE'*BRAND  RUBBERBELTiNG 

"Maintenance  o£ 

Quality" is  our  motto,  and  our  ex- 
perience in  the  manufac- 

ture of  belting  since  the 
year  1856  should  be  in- 

valuable to  you.  Let  us 
tell  you  all  about  this 
friction  faced  belting. 
The  price  will  appeal 
to  you. 

Write    to-day. 

J.  C.   MoLAREN    BELTINQ 
CO..  LTD. 

1IR8NT0.  MONTREAL.  WINNIPEfl 

IS  YOUR  RIVETING 

PROFITABLY  DONE? 
Our  Elastic  Rotary  Blow  Riveting  Machine 
does  profitable  work,  because  one  machine  will 
do  the  work  of  several  hand  riveters,  and  do 
it   better. 

Every   head   is   perfectly   formed,   any   shape, 
round,   flat,  oval,   rectangular,   etc. 

Catalogue  C  tells  more  about  it. 

The  F.  B.  SHUSTER  COMPAMY 
Nsw  Haven.  Conn. 

Formerly  John  Adt  &  Son.     Established  1866. 
Also  makers  of  Wire  Straighteners  and  Cutter, 

Cotter    Pin    Machines,    etc. 

Uncertainty  becomes  Certainty  when 

you  have  your  material  and  apparatus 

tested  and  inspected  by  us. 

Get  the  benefit  of  many  years  of  service. 

CANADIAN    INSPECTION    AND    TESTING 
LABORATORIES,  LIMITED 

Head  Office  and  Main  Laboratories— MONTREAL 
Branch  Offices  and   Laboratories: 

TORONTO.     WINNIPEG.     EDMONTON.     VANCOUVER. 
NEW  GLASGOW 

We  are  well  equipped  to  make 
all  kinds  of  steel  castings,  100 
lbs.  to  50,000  lbs. 

Dominion  Steel  Foundry  Co. 
„       ...  LIMITED  ^    .     .» Hamilton  Ontario 

[CEllli 1 
1^ 

FOR  EVERY 
I    PURPOSE 

iKtrORprq  IRON  WORKS 
To^dnro     •    out- 

OIL  STOfiAGE-  GASQtlNE  TAN  KS-AIH  RECEIVERS 
PNEUMATIC  WATER  SUPPLYTANKS-  SMOKE  STACKS 
BOILER  BREECHING^  RiVETCbSTEtLPiPE-BINS&HOPPERS 

NORTHERN  CRANE  WORKS  l.m.tcd 
WALKERVILLE.ONTARIO 

•MADE  IN  CANADA  ■ 

rORTHER
N CRANC5    I 

Electric     Traveling      Cranes,        Hand 
Cranes,    Electric    Hoists,     Air   Hoists, 
Foundry  Equipment,  Cupolas,  Ladles, 

Etc.,  Etc. 

//  what  you  need  is  yiot  advertised,   consult    our   Buyers'   Directory   and   lerite   advertisers   listed   under   proper   heading. 
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RICHMOND 

CHUCKS 
Universal  Geared 

Scroll  Type  with 
either  one  or  two 
sets  Jaws. 

Richmond  Mfg. Co.,  Ltd. 
183-185  George  Street TORONTO,  CAN. 

Zenith  Coal  &  Steel  Products  Limited 
GOAL  COKE  HACK  SAW  BLADES 

CARBON  STEEL      MACHINERY  STEEL 

HIGH  SPEED  STEEL 

Royal  Bank  BIdg.,  Toronto;  McGill  Bldg.,  Montreal.Que. 

F.  W.  McCLEAN  &  SON 
CONSULTING  AND  MECHANICAL  ENGINEERS 

NIAGARA  FALLS  ONTARIO 
Designers  and  Builders  of  Special  and  Automatic  Ma- 

chinery. Experimental  and  Metal  Pattern  Work. 
Electric  Welding  Machinery.   Wire  Forming  Machinery. 

For  Hardness  Testing 
in  shop  and  laboratory  use  the 

Standard  Scleroscope 
Universally  adopted;  direct  reading; 
inexpensive,  and  the  only  instrument 
that  agrees  with  others  of  its  kind 
in  all  parts  of  the  world,  thus  solv- 

ing problems  of  ordering  materials 
to    specification. 

BOOKLET   FREE. 

Heat  Indication 
THE  SCLEROSCOPE 

(Set) 
THE  by   optical    means    U    fast    becoming 
PYROS<;OPE  the     correct     thing.        The     PYRO- 

SCOPE     has     solved     the     problem. 
Perfect    constancy,    inexpensive,    no    electricity    used.      Built    to 
stand   rough   usage   and   upon   common-sense  lines.     Used  by   the 
Government    and    best   firms. 

Shore  Instrument  &  Mfg.  Co.  sss-7  w.  22nd  st.  New  York 
Al.ntsf.r Canada:  A.  R.  Williams  Machy.  Co.,  Ltd.,  Toronto.  Can. 

You    want   Tool   Holders  that  have    made  g'ood 
ARMSTRONG  TOOL  HOLDERS 

Won  The 

GRAND    PRIZE 
THE  HIGHEST  POSSIBLE  AWARD  AT  THE  PANAMA- 

PACIFIC  INTERNATIONAL  EXPOSITION. 

THEY   ALWAYS 
MAKE  GOOD 

Write  for   Catalog. 

Armstrong  Bros.  Tool  Co. 
"Th«  Tool  Holder  Poople'* 

306  N.  Franci.co  A»o..  CHICAGO.  U.S.A. 

Skinner  Reversible 
Face    Plate 
Eve  rything  ip 
the  line  of 
Chucks. 

Write  for  illus- 
trated f-atalijg. 

Iron  or  Steel 

Body,  Single  Rib 
for  Large  Lathes 
and  Double  Ribs 

Boring  MiUs 
THE   SKINNER 

CHUCK  CO. 
Factory  and  Main  Office;     New  Britain.  Conn. 

New  York  Office;  S.  n  Fr.incisco  Office:  London  Office 

94  Readc  St.  Riatto  Bide.  14'»  Queen  Victor! 

Trade  Mark  Reg.  U.  S.  Pat.  Office 

A  universal  grinder.  A  grinder  with  all 
attachments.  A  grinder  that  will  handle 
all  kinds  of  tool-sharpening  as  well  as 
cylindrical,  internal  and  surface  grinding. 
An  all-around  machine  for  your  tool-room. 

Catalog  No.  6. 

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

CLUTCHES 
Combined    Jaw    and    Friction.       Friction  only 

Gas  Engine  Clutches.    Jaw  Clutches. 
Writo  for  iatorMtial  vriatod  mattor. 

The  Positive  Clutch  &  Pulley  Works,  Ltd.,  Canada 
MONTKEAL  Faetorr:  Aarora.  Ont.  TORONTO 

LANDIS  MACHINE    CO.,   INC. 
WAYNESBORO,  PENNA. 

Manufacturers  of  BOLT  and  PIPE 
THREADING   MACHINERY 

Exclusive  Canadian  Agents: 

Williams  &  Wilson,  MONTREAL,  CAN. 

Write  ̂ or  Catalogue  No.  22 

SHAFTING 
Cold   Drawn,    Turned   and    Polished    Steel, 

Ronnds,  Squares,  Hexagfons  and  Flats,  Steel 
Piston  Rods,  Pump  Rods. 

Special  facintiM  for  Kernatio*  at  to  •  in.  diaiBeter. 

THE 

Canadian  Drawn  Steel  Co. 
HAMILTON 

Limiled 

CANADA 
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Metal  Testin 
Instrument 

Ihe  Bi'sneli  Meter^ 
for  determining  the  hardness 
of  metals  and  metal  products. 

IheErichsen  Machine 
for  testing  metat  sheets 

and  strips. 

Herman  Ailolz,lMacUsonAveJOC 

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 

Oxy-Acetylene  Welding   and    Cutting:    Apparatus 
Carter  Welding  Co.,  %TA:t  Toronto 

For  Davis-Bournonviile  Oxy-Acetylene 
Apparatus 

General  Office  and  Factory,  Jersey  City.  N.J. 
Canadian  Factory,  Niagara  Falls.  Ont. 

Salea  Offices:  New  York.  Boston.  Philadelphia.  Pitte- 
biirgh,  Cleveland,  Cincinnati.  Chicago.  De- 

troit.  St.    Louis,  San   Francisco.    Seattle. 

//7/y>V/^V/^^^//V/V/V/W>.^^^^^ 

Silver    Drills 
The  demand  for  maximum 
output  is  as  great  as  ever. 
The  Silver  single  or  gang 
drills  will  take  care  of  your 
drilling  regardless  of  the 
speed  you  desire.  They  are 
built  for  speed.  The  quality 
of  work  is  maintained.  Our 

booklet  will  give  you  valu- 
able information  and  data. 

Write  for  it  now. 

Silver  Manufacturing  Co. 

290,Broadway,         Salem,  Ohio 

av//^/v//y//!»/^/yvyyy/V/^/yy^^^ 

Beaudry  Hammers 
FOR    GENERAL     FORGING 

Save  Fuel,  Time  and 
Labor.  Cut  Forging 
Costs  in  two. 

BELT  OR  MOTOR  DRIVEN 

BEAUDRY  &  COMPANY,  Inc. 
141  Milk  Street.  Boston,  Mass. 

Alfred  Herbert.  Ltd..  Coventry,  Ens- 

land,  London,  Paris,  ('aleutla.  Yo- kohama. 

NEWAIR-TIGHT  BLAST  GRATE 
FOR  LOW  AND  MODERATE  PRESSURE  AIR 

Patented 

Save  that  air  (money)   you  are  now  losing  through  leaky  blast  gates. 
Our   NEW    AIR-TIGHT   BLA.ST  GATE   stops   this   loss. 

Circular  123-B   explains   its   many   other  advantages,   outlining  clearly 
its    all-iound    superiority    over    the    ordinary   light,    flimsy,    cheap,    leaky 
and   unreliable   blast   gates,    and    the   heavy,    cumbersome,    expensive   and 
slow-actnig    gate    valves    and    stop    cocks. 

Ask    for   cii-cular   and   list   of   users. 

W.  S.  ROCKWELL   COMPANY 
FURNACE  ENGINEERS  AND  CONTRACTORS 

SO  Church  St.  (Hudson  Terminal  Building)  New  York 

Sebastian 

THE  SEBASTIAN 

—The  Standard, 

Medium  -  Priced 
Tool  for  over  30 

years  is  offered  in 
either  Geared 

Head,  Motor Drive,  Cone  Head, 

Quick  Change  or Plain  Change 

Gear. 

As  a  Money-Sav- ing Tool  you 

should  investi- 
gate its  merits before  purchasing 

a   lathe. 

LATHE  COMPANY 
158  Culvert  Street,  Cincinnati,  Ohio,  U.S.A. 

■">/t 

Finest  Diamonds 
and  Diamond  Tools 

V^     THE  GENERAL  SUPPLY  CO. 
of  Canada,  Limited 

OTTAWA        TORONTO  MONTREAL      WINNIPEG 
36o  SpariB  St ,    125  Adelaide   St.  W.,   408  .MoGUl   BIdg..   8J  Watei  91. 

Sole  Canadian  Agents    for 

GEO.  A.  JOYCE  CO.,  Ltd. 
NEW  YORK         LONDON        ^ ^,^  .^e>' 

.^* 

^^^ 

THE DAVIS 

Milling  Attachment 
and  Compound  Table 

For  the  Die  Maker.  Repair  Shop,  Pattern  Maker  or 
(iarage;  will  perform  more  tlian  30%  of  the  jobs  that corae   up. 

For  any   Drill   Press 
It"     to     42"     swine. 

Rig    Economy  —  liik' Cctavenience —  SmaJI 

Price.        It      relievo.'* your     large     millers. 
comes     in     handy 

3  p  o  tting     ca-^Iinn^. 

milling    ends    of    boRses.    ami    lu.ii,- 
other    otld    jobs.     Cuts    all    kind-i    .f 
keyscata      i>erfectly;      mills      d  c  p  i* 
groores.    slots    and    cams.      We    a].<^o 
make    cylinder    reamers    for    reboring 
Ford    car.    and    a    reliable    air    com- prf>s.sor— all   at   special   factory  prices. 
Writ£    for    circulars    to-day. 

Hinckley  Machine  Works,  TuJSf^Ps'' 
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l£^ Keep  Your     ,  ,  ^ ^  I'.nd   \  lew 

Grinding  Wheels    True 
With  FRANCIS  Diamond  Grinder  Tools.    They  are 
widely  used,  and  always  give  satisfaction.  Nothing 
but  the  hardest  and  best  quality  diamonds  used. 
Tools  for  Norton  and  Landis  Grinders,  also  Hand 
Tools  and  Tools  of  all  descriptions.  Ask  for 
circular  and  prices.  Allow  us  to  send  you  an 
assortment  for  selection  at  our  expense  both  ways. 

Francis  &  Co 

Hartford.  Conn. 
End    View 

'^'*J*h&C'*^ 

PRESSES  — ALL   TYPES 
Press  Attachments,  Automatic.      ^ 
Metal  and  Wire  Forming  Machines. 
Tumblers — Large  Line. 
Burnishing  Machines,   Grinders, 
Special  Machines. 

Baird  Machine  Co.,  Bridgeport,  Conn.  U.S.A. 

Cushman      Chucks 
Lathe  Chucks,  Drill 

Chucks,  Portable 
Face  Plate  Jaws. 

Let  us  send  you  our  catalog. 

The     Cushman 
Chuck  Co. 

Hartford.    Conn., 
U.S.A. 

PRESSES 
FOR 

CUTTING 
FORMING 
DRAWING 
PUNCHING 

STAMPING 
EMBOSSING 
and  COINING 

BAR  and  SHEET  METAL 

Ferracute  Machine  Co. 

PresTo  201    Bridgeton,  N.  Jersey,  U.S.A. 

Complete  Satisfaction 
WITH 

Union  Tool  Chest 
Because  you  know  right  where  to  look  for 
your  tools.  If  not  there,  they  have  been 
borrowed  or  mislaid.  Keeps  tools  safe, 
clean,  free  from  rust.  Built  of  selected 
plain  or  quartered  oak  or  leatherette  cov- 

ered,   some    with    mahogany    fronts.      Cor- 
STYLE    A 17    other    styles    and   sizes. 

rectly    designed,    drawers    perfectly    fitted,  some  felt  lined,  many  sizes. 
Write  for  Our  Catalog  and  Prices. 

Chest    guaranteed    to    meet    your    entire    approval    or    money    back. 

UNION    TOOL    CHEST    WORKS 
28  RAILROAD  STREET ROCHESTER.   N.Y. 

The  HURLBUT-ROGERS 
CUtTING-OFF  MACHINE 

AC- 

very 

The  Hiirlbut-RoEfrs  Cutfing-OIT  and  Center- 
ing: MaLliiiir  1^  a  hip  pioducer  because 

ihiip  aif  TWO  TOOLS  instead  of  one, 
iMnking  in  the  same  cut. 
VKRY  POWERFUL,  RIGID  AND CURATE. 

Pays   its    cost    m    savings    effected few    months. 
ASK     FOR     FULL     DETAILS. 

The  Hurlbut  Rogers  Machinery  Co. 
So.  Sudbury.  Mass. 

FOREIGN       AOENTS:      England,      Chas. 
Churchill  &  Co.,   Ltd..   London.   .Manchester, 
Glasgow    and     Newcastle-on-Tyne. 
H.     W.    PBrrBIB,    TORONTO,    CANADA. 

HIMOFF  MACHINE  CO., 
40-50  Mills  St.,  Astoria,  N.Y. 

Makers  of 

Lathes,    Turret    Lathes,    and    Gear    Hobbers 

WllHINSON&KOMPASS 
TORONTO     HAMILTON    WINNIPEG 

IRON  AND  STEEL 
HEAVY  HARDWARE 

MILL   SUPPLIES 
AUTOMOBILE    ACCESSORIES 

WE     SHIP     PROMPTLY 

WE  MANUFACTURE  RIVETS  of  every 

description,    ̂   inch.    dia.    and    smaller 

PARMENTER  &   BULLOCH   CO.,  LTD. 
GANANOQUE,   ONT. 
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"Frost  King"  The  All-round Babbitt  for  Mechanics 
In  FROST  KING  Babbitt  you  have  the  embodiment  of 

40    years'   devotion   to   the   perfecting   of  white   metal alloys. 

"FROST  KING"  is  the  highest  achievement  in  babbitts. 
It  is  an  all-rouhd  babbitt  that  proves  equal  to  the  heavy 
demands  put  upon  it — taking  care  of  high  speed  at  the 
same  time. 
Satisfies  the  most  exacting  mechanics.    Give  it  a  trial. 

HOYT  METAL  COMPANY 
■    EASTERN   AVE.   and  LEWIS  ST..    TORONTO.  CANADA 
New  York.    N.Y.  London.   Eng.  St.    Louis.   Mo. 

Taylor-Newbold  Milling  Cutters 

Power 
r  1  fui 

Will  outlive  and  out-cut  any  other  on  the  market. 
4-in.  Diameter  for  General  Use. 

Send  for  Bulletin  R-P.  and  30-day  trial  offer. 

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

Eye  Protectors  For  All  Work 
iStaiulaid  <lesigTis  for  chippei"S,  machinists,  grind- 

ers, funiacemeii.  etc.  Can  be  woni  over  other 
glasses.      Full    iiarticulius    for    the    a.skiiig. 

T.  A.  WILLSON  &  CO..  INC. 
23  Scott  Street.  Toronto,  Ontario 

9  Hatton   Garden.    London.  Head   Bldg.,   San   Franciscn. 
Mailers   Bldg..    Chicago. 

Factory    and   Main    Offices:  READING,    Pet.,    U.  S.  A. 

■•mnm  &\u^s,ss 

GEARS  AND  GEAR  CUTTING 
SPROCKETS  AND  CHAINS 
In  stoik  and  to  order  any  size  from 
one-quarter  inch  to  six-foot  in  diameter, 
an.v  malerial.  Estimates  and  gear  ad- 

vice cbeerfully   furnislied. 

Grant  Gear  Works.  Inc.,' J.'.L";}.':: 
C.  B.  GRANT  U.S.A. 

/  D#"'SiAi'Mi*fi!!''M#'* 
"^^^9           For  Marking  Shrapnel  Shells 
ST 

1 ■■■Jg*!, 111             **'"    *^^y    ̂ ^^'    mark    any    article, II              either    round    or    flat.      Power    or 

M             Hand    Machines  recommended. 

^ 

KH 

BUI ' 

II  t 

Hj                 Steel  Stamp  and  Die  Cutting  by 
H             expert  engravers. 

BL^                    Send  for  Catalogue. 

^^^Sj^        Noble  &  Westbrook   Mfg.  Go. V#^                            Hartford.  Conn..  U.  S,  A. 

BRIDGEFORD 
HEAVY      DUTY     LATHES 

Eiieiue  Lathes  from  2C"  lo  60"  swing;  Plain  Turning  Lathes,  2i"  and 
30"  swing;  Axle  and  Journal  Turning  Lathes  and  Bevel  Gear  Turning 
Lathes,      Write   for    Catalogue, 

BRIDGEFORD     MACHINE    TOOL    WORKS 
161    Wtnton   Road  Rochester.   N.Y 

Every  Tooth  Cuts  / on  Every 

They  cut  atraighter.  ^ 
They  last  longer.  > 

NAPIER  SAW  WORKS.  Inc.,  Sprinfrield,  M»>.,  U.  S.  a' 

TAKE    ALL    THE     GRIND     OUT    OF     GRINDING 
WITH 

•     WILMARTH  &  MORMAN  GRINDERS 
CATALOGUE  ON  REQUEST 

WILMARTH  &  MORMAN   COMPANY,   1200  Monroe   Avenue,  N.  W. 
GRAND  RAPIDS.  MICH..  U.  S.  A. 

Manufacturer!  of  Drill  Grinders,  Surface  Grinders,  Universal  Grindtrt 

AJiusioalos 

Resistal   reinforced   lenses  minimize  em- 

ployers'  liability. 
THE    STRONG.    KENNARD    &    NUTT    CO. 
511    Schofield  Bldg.  Cleveland.  Ohio 

//  what  you  need  is  not  advertised,    consult  our  Buyers'  Directory  and  write  advertisers   listed  under  proper  heading. 
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Caneidian  |\  Machineiy 
RS  Directory 

If  what  you  want  is  not  here,  wrte  us,  anid  we  will  tell  you  where  to  eet  it.  Let  us  suggest  that  you  consult  also 

the  advertisers'  index  facing:  the  inside  back  cover,  after  having  secured  advertisers'  names  from  this  directory.  The 
information  you  desire  may  be  found  in  the  advertising  pages.  This  department  is  maintained  for  the  benefit  and 

convenience  of  our  readers.  The  insertion  of  our  advertisers'  names  under  proper  headings  is  gladly  undertaken,  but 
does   not   become  part   of   an    advertising   contract. 

ABRASIVE  MATERIALS 

Aikenhead    Hardware    Co.,    Toronto,    Ont 
Baxter  Co.,  Ltd.,  J.    R.,   Montreal,  Que. 
Canadian    Tairbanks.'Morae    Co.,    Montreal. 
Can.    B.    K.    Morton.    Montreal.   Que. 
Carborundum   Co.,    Niagara    Falls.    N.Y. 
Fuss  &   Hill   Machy.   Co.,   Montreal. 
Ford-Smith    Mach.    Co..     Hamilton.     Ont. 
Gardner   .Machine  Co.,    Beloit,    Wis. 
Norton  Co.,   Worcester,  Mass. 
H.    W.    Petrie,    Toronlto. 
H.    W.    Petrie,    of   Montreal,   Ltd.,    .Montreal. 

ACETYLENE 

Carter    Welding   Co.,    Toronto,    Ont. 
Commercial  Acetylene  Welding  Co.,   Inc.,  Toronto 

L'Air    Liquide    Society,    Montreal.    Toronto 
Prest-0-Lite  Co..    Inc.,   Toronto.    Ont. 

ACETYLENE    GENERATORS 

Commercial   Acet.vlene  Welding  Co.,    Inc.,  Toronto 

L'Air    Liquide    Socierty,     Montreal.    Toronto 
Prest-O-Lite   Co..    Inc.,    Toronto,    Ont, 

ACCUMULATORS,    HYDRAULIC 

Canadian    FJlirLankK-^Io^se   Co..    .Montreal 
Charles    F.    Elmes    Eng.    Work3.    Chicago 
Garlock-Walker    Machinery    Co..    Toronto,    Ont. 
Niles-Bement-Pond    Co.,    New    York 
Smart-Turner    Mach.    Co..    Hamilton.    Ont 
William    R.     Perrin,    Ltd.,    Toronto 

AIR   RECEIVERS 

Can.     Ingersoll'Rand    Co.,    Sherbrooke,    Que. 
The    Jenckes    Mach.    Co.,    Ltd..    Sherbrooke.    Que. 
MacKinnon.   Holmes  Co..   Sherbrooke,   Que. 
St-    Lawrence   Welding  Co..    Montreal,    Que. 

AIR  WASHERS 

Can.    Blower  &   Forge  Co.,   Kitchener.  Ont. 
Sheldons,    Ltd.,    Gait,    Ont. 
Sturteyant  Co.,    B,    F,,    Gait,    Ont. 

ALUMINUM 
Canada    Metal    Co..    Toronto 
TalJman    Brass   &    Metal   Co.,   Hamilton 

ALLOY,  STEEL 
Can.    B.    K.    .Morton,.  Toronto,    Montreal 
H.    A.    Drury   Co.,    Ltd..   Montreal 
Hawkridge    Bros,   Co.,    Boston,    Mass. 

Oabom    (Canada),    Ltd..   Sam'l,    Monrtreal,    Que. 
Standard    Alloys    Company,    Pittsburgh,    Pa. 
Vanadium    Alloys    Steel    Co.,    Pittsburg,    Pa. 
Vulcan    Crucible    Steel    Co..    Aliqtiippa,    Pa, 

ARBORS 
Canadian    Fairbaukb-Morse   Co.,    Montreal 
Cleveland    Twist    Drill    Co.,    Clereland 
Garlock-Walker   Machinery   Co..    Toronto,    Ont. 
Morse  Twist  Drill  &  iMach.  Co.,  New  Bedford,  iMass. 
H.    W.    Petrie,    Toronto 
H.    W.    Petrie,    Did.,    Montreal 
Pratt    &    Whitney   Co.,    Dundas,    Ont. 

AUTOGENOUS    WELDING    AND    CUTTING 
PLANTS 

Carter   Welding   Co.,    Toronto.    Ont. 

L'Air    Liquide    Society,    Montreal,    Toronto 
Prest-O-Lite    Co..    Inc.,    Toronto,    Ont- 
iSt    Lawrence   Welding    Co..    Montreal,    Que, 

AUTOMATIC   MACHINERY 
Baird    Machine    Co.,    Bridgeport,    Conn. 
Garlock-Walker  Machinerv   Co..    Toronto,   Ont 
Gardner,    Robt. ,  &  Son,   Montreal. 
MoClean   &   Son.    F.    W.,    Niagara   Falls,    Ont 
Riverside    Machinery    Depot,    Detroit,    Mich. 
H.    W.    Petrie.    Toronto 
H,    W.    Petrie,    Ltd.,    Montreal 
Pratt    &    Whitney    Co..    Dundas.    Ont. 
Roelofson    .Machine    &    Tool    Co.,   Toronto,    Can. 
A.    R.    Williams    Machy.    Co..    Toronto 

BABBITT  METAL 
Aikenhead   Hardware  Co..  Toronlto,   Ont 
Baxter  Co..    Ltd.,    J,    R.,    Montreal.    Que. 
Canadian    Fairbanks-.Morse    Co.,   Montreal 
Canada    Metal    Co.,    Ltd.,   Toronto 
Can.    B.    K.    Morton.    Toronto,    Montreal 
Foas   &    Hill    Machy.    Co.,    Montreal. 
Hoyt    Metal    Co..    Toronto 
Jobbom.    Geo.    A..    Hamilton,    Ont 
Magnolia  Metal  Co.,   Montreal 
H.    W.    Petrie.    Toronto 
Tallman    Brass    tc    Metal    Co.,    Hamilton 

BALL  BEARINGS 
Canadian    Fairbanks-Morse   Co.,    Montreal  , 
Can.    S    K    F   Co..   Toronto.    Ont.  I 
Chapman  Double  Ball  Bearing  Company,  Toronto 

BARRELS.   STEEL   SHOP 
Baird   Machine  Co.,   Bridpeport.    Conn. 
CleTeland    Wire   Spring    Co.,    Clereland 

BASE  FACING  MACHINES 
Victoria    Foundry    Co.,    Ottawa,    Ont 

BARS.    BORING 

Charles    F,    Elmes    Eng.    Works,   Chicago.    111. 
.Monarcli    Brass    Mfg.    Co..    Toronto,    Ont 
Nilei-Bement-Pond   Co,,    New    York 

BELT   LACERS 

Clipper    Belt    Lacer    Co.,    Grand    Rapids,    Mich. 
BELT  DRESSING  AND   CEMENT 

Bax«er   Co.,    Ltd.,    J,    R.,    Montreal,    Que. 
BELT  LACING  LEATHER 

Aikenhead    Hardware   Co.,    Toronto.    Ont 
Foss    &    Hill    .Machy.    Co.,    Montreal 
Graton   &   Knight   Mfg,   Co.,   Worcester,   Mass. 

BELTING,  BALATA 
Baxter  Co..   Ltd.,   J.    R.,   Montreal,   Que, 
Can.    B.    K.    ilorton.    Toronto,    Montreal 
Federal  Engineering  Co.,  Toronto,  Ont. 

BELTING.   CHAIN 

Canadian    Fairbanks-fMorse  Co.,   Montreal 
Jones    &    Glassco,    Montreal,    Que. 
Morse   Chain    Co.,    Ithaca,    N.Y. 
H.    W.    Petrie,    Toronto 
H,    W.    Petrie,    Ltd..    Montreal 
Whitney   .Mfg.    Co.,    Hartford,   Conn. 

BELTING.   LEATHER 

Canadian   Fairbanks-Morse  Co..   Montreal 
Can.    B.    K.    Morton.    Toronto,    Montreal 
Graton    &    Knight   .Mfg.    Co.,    Worcester,    Mass. 
McLaren.   J.   C,   Belting  Co..  Montreal,   Que. 
Morse   Chain   Co..    Ithaca,    N.Y, 
H.    W.    Petrie.    Ltd.,    Montreal 
Standard  Machy.  &  Supplies,  Ltd.,  iMontreal,  Que. 

BELTING.   STITCHED   COTTON    DUCK 

Baxter  Co..    Ltd..   J.    R.,    Montreal,    Que. 
Bennett,   W.   P.,  51   Montford  St..   Montreal,   Que. 
Dominion    Belting    Co.,    Hamilton,    Ont. 
Federal   Engineering   Co.,   Toronto,    Ont 
H.    W.    Petrie,    Ltd.,    Montreal 
H.    W.    Petrie,    Toronto 

BENCH    LEGS,   STEEL 
New    Britain    Mach.    Co..    New    Britain.    Conn. 

BENCH    DRAWERS,    FRICTIONLESS 

New    Britain    Mach.    Co..    New   Britain,    Conn. 
BENDING  MACHINERY 

John   Bertram   &   Sons  Co.,    Dimdas 
Bertrams,    Limited.    Edinburgh,    Scotland 
Brown-Boggs    Co..    Ltd.,    Hamilton,    Can. 
Can.    Blower  &    Forge  Co..    Kitchener,   Canada 
Ferracute   Mach.    Co..    Bridgeton,    N,J. 
Garlock-Walker    Machinery    Co.,    Toronto.     Ont. 
Charles   F.    Elmes   Eng.    Works,   Chicago 
Jardine,    A.    B.,    &    Co.,    Hespeler,    Ont 
National    Machinery    Co.,    'Rffin.    Ohio 
Niles-Bement.Pond    Co.,    New    York 
H.    W.    Petrie,    Toronto 
H.    W.    Petrie.    Ltd.,    Montreal 
Steel    Bending   Brake    Works,    Chatham.    Ont 
Toledo    Machine    &    Tool    Co.,    Toledo.    Ohio. 

BILLET  MARKERS 

Matthews.  Jas.    H.,  &  Co.,   Pittsburgh,   Pa. 

BINS.   STEEL 
The    Jenckes    Mach.    Co.,    Ltd..    Sherbrooke.    Que. 
MacKinnon.     Holmes    Co.,    Sherbrooke 
Toronto   Iron    Works.    Ltd.,   Toronto,    Ont 

BLOWERS 

Can.    Blower   &    Forge   Co.,    Kitchener,    Ont 
Sheldon.-i.    Ltd..    Gait,    Ont 
Garlock-Walker    Machinery    Co.,    Toronto,     Onlt. 
H.    W.    Petrie.    Ltd.,    Montreal 
R.    E.    T.    Princle.    Ltd..    Toronto,    Ont. 
Riverside    Mnchinery    Depot.    Detroit,    Mich. 
Sturteyant    Co.,    B.    F..    Gait,    Ont 

BLOW  PIPES  AND  REGULATORS 

Carter    Welding    Co..    Toronto,    Ont. 
L'Air   Liquide   Society,    Montreal,   Toronto 
Preet-O-Lite    Co.,    Inc.    Toronto.    Ont. 

BLUE  PRINTING  MACHINERY 

ifulliner-Enlund    Tool    Co.,    Syracuse,    N.T. 
BOARTZ 

Francis    &    Co.,    Hartford.    Conn. 
Geo.    A.    Joyce   Co.,   Ltd..   New   York,    N.T. 

BOILERS 

The    Jenckes    Mach.    Co..    Ltd.,    Sherbrooke.    Que. 
MacKinnon,     Holmes    Co..    Sherbrooke 
H,    W.    Petrie,    Ltd.,    Montreal 
H.    W.    Petrie.    Toronto 
Riverside    Machinery    Deipot,    Detroit.    Mich. 

BOLT  CUTTERS   AND  NUT  TAPERS 

.\ikenhead    Hardware   Co..   Toronto.    Ont 
Canada  Machinery  Corp.,    Gait.    Ont. 

LandiB  Machine   Co..   Waynesboro.   Pa. 
Wells   Brothers   Co.    of  Canada.   GalJt,   Ont 

BOLTS 

Aikenhead  Hardware   Co..  Toronto.   Ont 
Gumming  &  'Son.  J.  W..  New  Glasgow.  Canadji 
Gait   Machine   Screw   Co..   Gait.   Ont 
London   Bolt  &  Binge  Works,    London.   Ont. 
Steel    Co.    of  Canada.   Ltd..    Hamilton.   Ont 

BOLT  AND  NUT  MACHINERY 

John    Bertram    &    Sons   Co..    Dundas 
Canada   Machinery   Corp..    Gait.    Ont 
Gariock-Walker    Machinery    Co..    Toronto.    Ont 
Gardner,    Robt.,    &    Son,    Montreal 
Landis   Machine   Co.,    Waynesboro,    Pa. 
National   Machinery   Co.,   Tiffin.    Ohio. 
H.    W.    Petrie.    Ltd..    Montreal 
II.    W.    I'etiie.    loronto 
Riverside   Machinery    Depot.    Detroit.    Mich. 
A.    R.    Williams    .Machinery  Co..    Toronto 

BOLT  THREADING  MACHINERY 

Landis  .Machine  Co..  Waynesboro.  Pa. 
Victor   Tool    Co.,    Waynesboro,    Pa. 

BORING    MACHINES,    PNEUMATIC 
CYLINDER 

Cleveland  Pneiunatic  Tool  Co,  of  Canada,  Toranto 
Canadian    Fairbanks-Morse   Co,,    Montreal 
Can.    IngersollRand    Co.,    Sherbrooke,    Que. 
Gariock-Walker    Machinery    Co.,    Toronto,    Oat 
H,    W.    Petrie,    Ltd.,   Montreal 
H.    W.    Petrie,    Toronto 
Stow   Mfg.    Co.,    Binghampton,    N.Y. 

BORING    MACHINES,    UPRIGHT    AND 
HORIZONTAL 

John   Bertram   &  Sons  Co.,    Dundas 
Canada   Machinery   Corp,    Gait,    Ont 
Garlock-Walker    Machinery    Co..    Toronto.    Out. 
Hill,   Clarke  &  Co.,   Chicago,   111. 
Niles-Bement-Pond    Co.,    New    York 
H.    W.    Petrie,    Ltd.,    Montreal 
Roelofson  Machine  &  Tool  Co.,  Toronto,  Ont 
Riverside   Machinery    Depot,    Detroit,    Mich. 
Stow    Mfg.    Co.,    Binghampton,    N.Y. 

BORING    MACHINES.    STOVE    AND    COAL 
Cumming  &  Son.   J.    W..    New   Glaaiow,   CanaJa 

BORING  AND  TURNING  MILLS 

John    Bertram    &   Sons  Co..    Dundas 
Canada    Machinery    Corp..    Gait.    Ont 
Foss   &   Hill    .Machy.    Co..    Montreal 
Niles-Bement-Pond    Co..    New    York 
H.    W.    Petrie.    Ltd.,    Montreal 
H.    W.     Petrie.    Toronto 
R.    E.    T.    Pringle.    Ltd..    Toronto.    Ont 

BOXES,    STEEL    SHOP    AND   TOTE 

Cleveland    Wire   Spring  Co..    Cleveland 
New   Britain   Mach,   Co.,   New   Britain,   Conn. 

BRAKES 

Brown.    Boggs   &   Co.,   Hamilton,   Can. 

BRASS  AND  COPPER  BARS,  RODS 
AND  SHEETS 

Brown's    Copper    &     Brass    Rolling    .Mills,    New Toronto 

BRASS  FOUNDERS 
St.    Lawrence   Welding  Co.,    Montreal,    Que. 

BRASS  WORKING   MACHINERY 
Dominion    Machy.    Co.,    Toronto,    Ont 
Foster   Machine   Co.,   Elkhart,    Ind. 
Garlock-Walker    Machinery    Co.,    Toronto,    OaL 
Warner   &    Swasey   Co,,    Cleveland 
Niles-Bement-Pond   Co..    New    York 
H.    W.    Petrie,    Ltd,.    .Montreal 
H.    W.    Petrie.    Toronto 
Prest-O-Lite  Co..   Inc..   Toronto.   Ont 
Riverside    Machinery    Depot.    D«lroit.    Mich. 
A.    R.    Williams    Machy.    Co..   T::mto 

BRIDGES.   RAILWAY   AND   HIGHWAY 

The    Jenckes    Mach.    Co..    Ltd..    Sherbrooke.    Que. 
MacKinnon.    Holmes    Co..    Sherbrooke 

BRONZE  RODS   AND   SHEETS 

Brown's     Copper     &     Brass     Rolling     Mills,     New Toronto 

BUBBLERS 

Puro    Sanitary    Dk'g    Fountain    Co.,    HaydenrjUflb 

Mtas. BUFFING   AND   POLISHING   MACHINEKT 

Ford-Smith    Mach.    Co..    Hamilton,    Ont 
Foss    &    Hill    Michy.    Co,    Montreal 
Gtrlock -Walker    Machinery    Co.,    Toronta. 
New   Britain    Machine  Co.,    New   Britain, 
H.    W.    Petrie.    Ltd..    Montreal 
R.    E.    T.    Pringle.    Ltd..    Tonmto.    Ont. 
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BUCKETS,  CLAM  SHELL.  CRAB,  DUMP 
Northern   Crane  Works,  Ltd.,   Walkcrrille,  Ont. 
Whiting    Foundry   Equipment   Co.,   Htrvey,    111. 

BULLDOZERS 
John    Bertram    &   Sona   Co..    Dunda£. 
Canada    Machinery  Corp.,    Gait,    Ont. 

BURNERS,   OIL   AND    NATURAL   GAS 
BelleYUe  Industrial   Furnace  Co.,   Detroit,  Mich. 
Northern  Crane  Works,   Ltd.,   Walkeryille,  Ont. 

Oven  Equipment  Sc  Mfg.  Co.,  New  Haven,  Conn. 

BURRING   REAMERS 
Wells  Bros.   Co.  of  Canada,  Gait,  Ont. 

BURRS,   IRON   AND   COPPER 
Parmenler  &   Bulloch  Co.,   Gananoque. 

CANNERS'  MACHINERY 
Bliss,   E.   W.,  Co.,  Brooklyn,  N.Y. 
Ferracute  Mach.   Co.,  Bridgeton.  N.J. 
Brown,  Boggs  &  Co.,  Hamilton,  Can. 
Prest-OJLite  Co.,   Inc.,  Toronto,   Ont. 

CARS.   INDUSTRIAL 
Can.   Blower  &  Forge  Co.,   Kitchener,   Can. 
Canadian    Fairbank8.Aiorae  Co..    Ltd.,   Montreal. 

Gumming  &  Son,  J.  W.,  New  Glasgow,  Canada. 

The  Jenckes  Mach.   Co.,  Ltd.,  Sherbrooke,  Que. 
Manh   &   Henthom,    Belleville,    Ont. 
eheldons.   Limited,  Gait,  OiJt. 
Whiting  Foundry  Equipmeut  Co.,   Harvey,   lU. 

CAR  MOVERS 
Dillon  Mfg.  Co.,  Oshawa,   Ont. 

CARTRIDGE    MAKING   MACHINERY 
Blackall,  Fred.  S.,  Woolworth  Tower,  Nevr  York. 
Bliss   <'o..    E.    W.,    Brooklyn.    NY. 
Frest-0-Lite  Co.,   Inc.,  Toronto.   Ont. 

CASTINGS.  ALUMINUM,  BRASS, 
BRONZE.  COPPER 

Cmsming  &  Son,  J.   W.,  New  Glasgow,   Canada. 
Aleiandcr    Fleck,    Ltd.,    Ottawa. 
The  Jenckes  Mach.  Co.,  Ltd.,  iSherhrooke,   Que. 
St     L.iivrencc    Welding  Co.,    Montreal,    Que. 
Tallman  Brass  &  Metal  Co.,  Hamilton. 

CASTINGS,  GRAY  IRON 

Bernard  Industrial  Co.,  The  A..  FortiervUle,  Que, 

Brown,   Boggs  Co,,   Ltd.,   Hamilton.  Canada. 
Can.    Steel    Foundries,    Ltd.,    .Montreal,    Que. 
Alexander  Fleck,   Ltd.,   Ottawa. 
Gardner,    Robt.,    &   Son,    Montreal. 
Hull  Iron  &  'Steel  Foundries,  Ltd.,  Hull,  Quelbec 
The  Jenckes  Mach.  Co.,  Ltd..  Sherbrooke,  Que. 
Wm.    Kennedy   &  Sons,   Ltd.,    Owen  Sound. 
Plessisville   Foundry  Co.,    Plessisville,   Que. 
Sheldons,    Limited,   Gait,   Onll. 

CASTINGS,  STEEL  CHROME 
AND    MANGANESE   STEEL 

Can.   Steel    Foundries,   Ltd.,    Montreal,    Que. 
Dominion  Steel  Foundry  Co..  Ltd..  H»mllto».  0«« 
Hull   Iron  &  Steel  Foundries,  Ltd.,  HiUl,  Quebec. 
Wm.    Kennedy   &  Sons,   Ltd.,   Owen  Sound. 

CASTINGS,   MALLEABLE 

Can.    Steel    Foundries,    Ltd.,   Montreal,   Que. 
Cumming  &  Son,  J.  W.,  New  Glasgow,   Canada. 

CASTINGS,  NICKEL  STEEL 
Hull   Iron   &  Steel   Foundries,    Ltd.,   Hull,   Que. 

CEMENT   MACHINERY 
Canadian    Fairbank»-Mors«   Co.,    Ltd,,    Montreal, 
Gardner,  Robt,  &  Son,  Montreal. 
H.   W.   Petrie,  Toronto. 

CENTERING    MACHINES 
Victoria   Foundry  Co.,   Ottawa,   Ont. 

CENTRE  REAMERS 

John  Bertram  &  Sons  Co.,  Dundas. 
Gaidner,    Rdbt.,   &  Son,   Montreal. 
Huribut,  Rogers  Mach.  Co,,  South  Sudbury,  Mass. 
NilesBement-Pond  Co..  New  York. 
Pratt  &  Whitney  Co..  Dundaa.  Ont. 
Wells   Bros.    Co.    of   Canada,    Gait,    Out. 

CHAIN    BLOCKS 
Aikenhead  Hardware  Co..  Toronto.  Ont 
Canadian   Fairbanl»aiorBe  Co..   Ltd..   Montreal. 
Ford  Chain  Block  S  Mtg.  Co.,  Philadelphia,  Pa. 
Foss   &   Hill   Mlchy.    Co..  Montreal. 
Garlock-Walker    Machy.   Co..    Toronto.    Ont 
H.    W.   Petrie.   Ltd..  Montreal. 
H.   W.    Petrie,   Toronto. 
Wri^t    Mfg.    Co..    LiM>on.    Ohio. 

CHEMISTS 
Can.  Inspection  &  Testing  Lab,,  Montreal,  Que. 
The  Jenckes  Mach,  Co,,  Ltd.,  Sherbrooke,  Quo. 
Toronto    Testing    Laboratory,    Ltd.,   Toronto. 

CHESTS,   TOOL 
Union  Tool  Chest  Works,   Rochester,  N,Y. 

CHUCKS.  AERO.  AUTOMATIC 
Oarvin   Machine  Co.,   New   York. 
Hannilln  Mfg.   Co.,  Chicago,   III, 

CHUCKS.    AIR 
Hannifin    Mfg.    Co..   Chicago,    111. 
Manufacturers  Equipment  Co.,  Chicago,  III. 

CHUCKS,   COLLET 
Hannifin  Mfg.  Co,,  Chicago,  HI. 

CHUCKS,   DRILL,   LATHE 
AND   UNIVERSAL 

Aikenhead   Hardware   Co.,   Toronto.    Ont 
John    Bertram    &   Sons   Co..    Dundas,    Ont. 
Can.   Blowir  &   Forge  Co.,    Kitchener,   Canada. 
Canadian    Fairbanks-JIorsc   Co.,    Ittd.,    Montreal. 
Cmhmnn    Chuck   Co.,    Hartford,    Conn. 
Foss  &  Hill  Machy.  Co.,  Montreal. 
Gardner,    Robt,   &  Son,   Montreal. 
Garlock-Walker   Machinery  Co.,  Toronto,  Ont. 
Hannifin    Mfg.   Co..   Chicago.    111. 
Hardinge   Bros.,   Chicago,    111. 
Jacohi  Mfg.  Co.,   Hartford.  Conm. 

'     Ker  &  Goo<lwin.  Brantford. 
Manufacturers    Equipment   Co.,    Chicago,    HI, 
Slodtm  Tool  Co.,   Eric,   Pa. 

Morse  Twist  Drill  &  Mcli.  Co.,  New  Bedford,  Mass, 
Richmond   Mfg.   Co.,   Toronto,   Ont, 
H.    W.    Petrie,    Ltd.,   Montreal. 
H.    W.    Petrie,   Toronto. 
Skinner  Chuck  Co..  New  Briltain,  Coim, 
Thomas  Elevator  Co.,  Chicago,   111. 
D,   E.   Whiton  'Machine  Co.,  New  London,  Conn. 

CHUCKS,   DRILL,    AUTOMATIC 
AND   KEYLESS 

Aikenhead  Hardware  Co.,  Toronto,   Ont. 
Can.   Blower  &  Forge  Co.,   Kitchener,  Canada. 
Whitney  Mfg.  Co..  Hartford.  Coim. 
Richmond   Mfg.   Co.,   Toronto,   Ont. 

CHUCKS,    FRICTION    AND    TAP 
Victor  Tool  Co.,   Waynesboro,   Pa, 
Wells   Bros.   Co.   of  Canada,   Gait,  Ont 

CHUCKS,   GEARED  SCROLL 
Ridljmond    Mfg.    Co.,    Toronto,    Ont 

CHUCKS.  MAGNETIC 
H.    E.    Streeter.   523   New   Birks    Bldg.,    Montreal. 

CHUCKS,    RING    WHEEL 
Ford-Smith    Mach.    Co.,    Hamilton,    Ont 
Gardner  Machine  Co.,   Beloit,  Wis. 

CHUCKS,    SPLIT 
Rivett   Lathe   &   Grinder  Co.,   Brighton,   Mass, 

CHUCKING  MACHINES 
Garvin   Machine    Co..    New   York. 
New  Britain  Alachine  Co.,  New  Britain,  Conn. 
NilesBenient-Pond  Co..    New   York. 
Roelofson  ..Machine  &  Tool  Co..  Toronto,  Ont 

Warner  &  S-wasey  Co.,   Cleveland,    O. 
CLOCKS.   WATCHMAN.   PORTABLE 

Hardinge    Bros..    Inc..    Chicago.    111. 
CLUTCHES.    FRICTION    AND    PULLEY 

Bernard    Industrial    Co.,    A..    Fortierville,    Que. 
Johnson   Machine  Co.,  Carlyle.  Manchester,  Conn, 
Positive  Clutch    &    Pulley  Works.    Ltd.,   Toronto. 

COAL  HANDLING  MACHINERY 
MacKinnon.    Hnlmes   &   Co.,   Sherbrooke,    Que. 
Northern   Crane  Works.  Lt^l. .  Walkerrille,   Ont. 
Whiting  Foitndrv    Eouipment   Co..   Harvey,   111. 

COILING  MACHINERY,  WIRE 
AND   SPRING 
Sleeper  &    Hartley.    Inc..    Worcester,    .Mass. 

COKE  AND  COAL 
Hanna   &    Co..    M.    A.,   Cleveland.    O. 
Zenith    Steel   &   Coal   Products,  Montreal,    Que. 

COLLARS 
Can.   Bond  Hanger  &  iCplg.  Co.,  Alexandria.  Ont. 

COLLFCTORS.  PNEUMATIC 
Pnn.   Plr>wer  &  Forge  Co..  Kitchener,  Ont, 
Sheldons.    Limite-l.    Gait,    Ont. 
Stnrtevant  Co..    B.    F.,    Gait,    Ont 

COLIETS 
Becker    Milling    Macfhine   Co.,    Boston,    Mass. 
Hannifin   Mfg.    Co.,  Chicago.  HI. 
Haidinge    Bros.,    Inc.,   Chicago.    HI. 
Manufacturers'    Equipment   Co..    Chicago.    111. 
Rivett   Lathe  &  Grinder  Co.,    Boston,   Mass. 

COMPRESSORS.  AIR 
Can.     Ingersoll-Rand    Co..    Sherbrooke,    Que, 
Cleveland  Pneumatic  Tool  Co,  of  Canada,  Toronto 
Curtis  Pneumatic  Machy.  Co.,  =9t   Louis.  Mo. 
Garlock-Walker  'Machinery  Co.,  Toronto,  Ont 
Hinckley  Machine  Co..  Hinckley,   m. 
The   Jenckes    Mach.    Co.,   Ltd.,   Sherbrooke,    Que. 
H.   W.    Petrie,  Ltd.,   Montreal, 
H.   W.    Petrie.   Toronto. 
Riverside    Machinery    Depot,    Detroit,    Mich. 
Smart-Turner   Machine   Co.,    Hamilton.    Ont. 
Taylor    Instrument   Co,,    Rochester,    N.Y. 

CONTROLLERS    AND    STARTERS. 
ELECTRIC   MOTORS 
Dominion  Machy.  Co.,  Toronto,   Ont. 
H,  W.   Petrie,  Toronto. 
R.   E.   T.   Pringle.   Ltd.,  Toronto,   Ont. 
A.   R.  Williams  Machy.  Co.,  Toronto. 

CONTROLLING  INSTRUMENTS 
Tavlor    Instrument    Co.,    Rochester.    N.Y. 

CONVPRTRRS.    STEEL   SLIDE-BLOW 
Whiting    Foundrv    Equipment   Co.,    Harvey,    HI. 

COPING  MACHINES 
Can.    Blower  Sc   Forge  Co.,   Kitchener,   Ont 

John    Bertram   k    Sons   Co.,    D'-ndas. 
Niles-Bementt-Pond   Co..    New   York. 

COUNTERBORES    AND    COUNTERSINKS 
Aikenhead  Hardware  Co..  Toronto,   Ont 
Clark    Equipment    Co.,    Buchanan,    .>tich, 
Cleveland  Twirt  Lrill  Co.,  Cleveland. 
Mors"  Twist   Drill  &  Mch.  Co..  New  Bcdfoixl,  Mass. 
Pratt    &    Whitney    Co..    Dunda.s.    Ont. 

COUNTERSHAFTS 
Baird   Machine  Co.,   Bridgeport.  Conn. 
Foster  Machine  Co.,    Elkhart,   Ind. 
Stow    Mfg.    Co..    Binghampton,    N.Y. 

COUPLINGS,  FRICTION 
Bernard  Industrial  Co.,  The  A.,  Fortierville.  Que, 

COUPLINGS.    PLAIN    AND    FLEXIBLE 
Tan.    Bond  Hanger  &  Cplg.  Co..   Alexandria.  Ont 
Cleveland  Pneumatic  Tool  Co-  of  Canada,  Toronto. 
Gardner.    Robt..    &.   Son,    Montreal. 
Independemt  Pneumatic  Tool  Co.,   Chicago,   111. 

CRANES,    LOCOMOTIVE 
Northern   Crane   Works,   Walkerille. 

CRANES.    GANTRY 
Northern   Crane   Works,    Walkerville. 
Smart-Turner   Machine  Co.,    Hamilton,    Ont 
Whiting    Foundry   Equipment   Co..    Harvey,    HI. 

CRANES,    GOLIATH    AND    PNEUMATIC 
Northern   Crane   Works,    Walkerville. 
Whiting  Foundry  Equipment  Co.,   Harvey.   111. 

CRANES,    TRAVELLING,    ELECTRIC 

AND    HAND   POWER 
Curtis  Pneumatic   Machy.   Co.,   St    Louis,   Mo. 
Dominion    Bridge    Co..    Montreal. 
Hepburn,  John  T. ,  Ltd,,  Toronto.  Ont 
Niles-Bement-Pond   Co,,   New   Yoili. 
Notttem   Crane  Worka,   Walkerville.  * 

CRANES,   PORTABLE 
Aikenhead   Haidware  Co.,   Toronto,   Ont, 
Northern    Crane    Works,    Walkerville. 
Whiting   Foundry  Equipment  Co,,   Harvey,    HI. 

CRIMPS,    LEATHER 
Giaton  &   Knight  Mfg,  Co.,   Worcester,   Mass, 

CUPOLAS 
Can,    Blower  &   Forge  Co.,    Kitchener,   Ont 
Northern   Crane    Works,    Walkerville. 
H.   W.   Petrie,  Toronto. 
Sheldons,    Ltd.,    Gait.    Ont 
Whiting    Foundry    Equipment   Co.,    Harvey,    IlL 

CUPOLA    BLAST    GAUGES    &    BLOWERS 
Sheldons,   Ltd.,   Gait,   Ont. 

CUTTER    GRINDERS    AND    ATTACHMENTS 

Cincinnati  Milling   Machine   Co..    Cincinnati. 
Garlock-Walker  'Machinery  Co..   Toronto.    Ont 
Garvin  Machine  Co..  New  York. 
Monarch  Brass  Mfg.  Co..  Toronto,   Ont. 
Norton    Grinding   Co..    Worcester.    Mass. 
H.    W.    Petrie.    Ltd..   Montreal. 
Pratt    &    Whitnej-    Co.,    Dundas,    Ont 

CUTTERS.   FLUE 
Cleveland  Pneumatic  Tool  Co.  of  Canada,  Toronto 

CUTTERS.    PIPE     (SEE    PIPE    CUTTERS) 
CUTTERS.  MILLING 

Becker  Milling  Machine  Co..   Boston.  Mass. 
Canadian    Fairbanks-Morse    Co.,    Ltd.,    Montreal, 
Cleveland  Milling  .Mach.    Co.,   Cleveland,   Ohio. 
Cleveland   Twist    Drill   Co.,    Cleveland. 
Foss  &   Hill   Machinery   Co.,    Montreal. 

Garvin    Machine   Co.,    New    Y'ork. Illinois  Tool  Work.s.  Chicago.  111. 
Morse  Twist  Hull  .Sc  .\Ich.  Co.,  New  Bedfoid,  Mass. 

Ogbom  (Canada).  Ltd.,   Sam'l.   Montreal,  Que. H.    W.    Petrie,    Ltd.,    Montreal. 
H.  W.   Petrie,  Itoronto. 
Pratt  &  \Thitney  Co.,  Dundas,   Ont 
Tabor   .Mfg,   Co.,    Philadelphia,    Pa. 
Whitney  Mfg.  Co.,   Hartford,  Conn. 

CUTTING   COMPOUND   AND   CUTTING   OIL 
Cataract    Refining   &   Mfg.    Co.,    Toronto, 
Elm  Cutting  Oil  Co.,   Toronto. 
Racine  Tool  &  Machine  Co.,   Racine,   Wis, 

CUTTING-OFF  MACHINES 
Ai-mstrong  Bros.   Tool  Co..  Chicago. 
John  Bertram  &  Sons  Co..  Dundas. 
Canadian    Fairbanks-Morse    Co.,    Ltd..     Montreal, 
(Curtis    &   Curtis    Co.,    Bridgeport,    Conn. 
Foss   &   Hill   .Machinery  Co..   Montreal. 
Gait   &    Walker    .Machinery   Co.,    Toronto,    Ont 
Garlock-Walker  Machinery  Co..   Toronto,    Ont 
Garvin    Machine   Co..    New  York. 
Huribut,  Rogers  Machy.  Co.,  South  Sudbury,  Mass 
John  H.  Hall  &  Sons,  Brantford,  Ont, 
Wm.    Kennedy   &   Sons,    Owen   Sound,    Ont 
Niles-Bement-Pond    Co..    New    York,    N,Y. 
Peerless  Machine  Co..  Racine.  Wis. 
H.    W.    Petrie.   Ltd..    Montreal. 
H.   W.    Petrie.  Toronto. 
Prest-O-Lite  Co..   Inc..  Toronto,   Ont 
Racine  Tool  &  Machine  Co. .   Racine.  Wis. 
Standard   Mchy.   &  Supplies.  Ltd..  Jlontreal.  Que. 
Tabor  Mfg.   Co..   Philadelphia.   Pa. 

CYLINDERS,    AIR 

Manufacturers   Equipment  Co.,   Chicago,    III, 
CYLINDERS,  AUTOMATIC  REBORING  JIGS 
AND    REAMERS 

Hinckley   JIachine    Co..    Hinckley,    111. 

CUTTING    AND    WELDING    PLANTS 
Prest-O-Lite  Co.,    Inc.,   Toronto,    Ont. 

DAMPER  REGULATORS 
Canadian    Fairbanks-Morse   Co.,    Ltd..    MontreaL 

DERRICKS 
.\ikenhead    Hardware   Co..    Toronto,    Ont 
Dominion  Bridge  Co.,  Montreal. 
Winnipeg    Gear    &    Engr,    Co. ,    Wipnipeg,    Man. 

DIAMONDS,  BLACK  AND  ROUGH 
Geo.    A.   Joyce  Co.,   Ltd,,   New  York. 

DIAMOND   TOOLS 
Francis  &   Co.,    Hartford,  Conn. 
Geo.    A.    Joyce  Co.,    Ltd.,    New   York. 
Wheel  Tnieing  Tool  Co.,   Windsor,   Ont 

DIES,   BRASS   PRINTING,  EMBOSSING 
AND    LETTERING 

Matthews,  Jas.  H.,  &  Co.,  Pittsburgh,  P». 

DIES   AND  DIE  STOCKS 
Aikenhead  Hardware  Co..  Toronto.   Ont. 
Banfleld,    W.    H..   &  Son,   Toronto, 
Butterfleld  &  Co.,   Rock   Island,   Que. 
Brown,   Boggs  Co.,   Hamilton,   Ont, 
Canadian    Fairbanks-Morse  Co..    .Montreal. 
Foss  &  Hill   .Madly.   Co.,  Montreal. 
Gardner,   Robt..   &   Son.   Montreal. 
A.   B.  Jardine  &  Co.,   Hespeler,   Ont 
Landis   Machine    Co..    Waniesboro.    Pa. 
Modem  Tool  Co.,   Erie,   Pa. 
Morse  Twist  Drill  &  Mch.  Co..  New  Bedford,  Mass. 
H.   W.  Petrie,  Ltd.,   .Montreal. 
H.    W.    Petrie,  Toronto. 
Pratt  &  Whitney  Co.,  Dundas,  On't. 
Uickert-Shafer  Co..   Erie,   Pa. 
fltandarvl    Machy.    &  Supplies,   Ltd.,    Montreal. 
Wells  B'otli-i-s  of  Oanaoa.  Gait,  Ont 

DIES    FOR   BIT   BRACE   USE 
Wells    Brothers    Co.    of    Canada.    Gait.    Ont 

I         DIES,    NOSING Marsh    &    Henthom.    Ltd.,    Belleville,    Ont 

DIES,   PIPE  THREADING 
l.nndis    Machine    Cc,    Waynesboro,    Pa. 

DIE    SINKRRS Becker    Milling    Machine    Co.,    Rooton.    Mass. 

Garvin   Machine  Co.,   New  York. 
H,    W.    Petrie.   Ltd,,    Montreal. 
T*r:itt    &    Whilnt'v-    Co.,    Dund.is.    Ont. 

DIES   FOR  MACHINES 
Aikenhead   Hardware  Co.,  Toronrto,   Ont 
l.andis   Machine  Co.,   Waynesboro,   Pa. 
Wells   Brothers  Co.    of  Canada,    Gait,   Ont 
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Manufactured  by  the  Rich  Tool  Company 

Forged  Drill  and  Reamers 
By  the  forging  process  and  turning  when  hot  the  fibrous 
grain  of  the  metal  is  preserved.  If  they  were  milled  the 
cutting  in  many  places  would  be  against  the  grain,  thus 
weakening  the  drill  and  making  it  subject  to  snapping — and 
most  likely  in  a  rush  job.  The  forging  process  used  by  Rich 

drills  has  established  the  name  "Rich"  firmly  in  the  minds 
of  drill  user:?  as  distinctly  "quality  strength."  AVe  would  like 
tn  get  in  touch  with  you  regarding  your  drills. 

STANDARD  MACHINERY  &  SUPPLIES,  LTD. 
260  St.  James  St. 

Montreal,  Que., Canada 

TAYLOR  &  ARNOLD  McArthur  Bids.  Winnipeg 
R.  F.  MATHER    1050    Hamilton  St..    Vancouver 

The 

B 
A 
R 
N 
E 
S 

Complete  line.      8-inch  to  50-inch  swing 

Gang  Drills. — Horizontal  Drills. 
SEND  FOR  CATALOG. 

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

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

WILLIAMS  &  WILSON,  Montreal 

— 

septi    fi 

STtEL     1 
BEVEl.    1 

STEEL 

DEVEl                   ISEMI   STEEL Quality 

1 
HAUDCHED       ] 

i 

i r 
Most     drills     possess 

quality.     Some    more than      others.        The 
Aurora     is    the     drill 
that  eclipses  the  most 
efficient     of     all     the 

classes.    Write  for  in- formation   and    judge 
the    machine    by     its 

specifications.         Sta- 

tionary head  20",  21". 
Sliding  head  22",  24". 
Made  also  in  gangs  of 
2,  3  and  4  spindles. 

^j^^jX, 
TAB!  c                   11.  ̂ S    _»^.ii«Hii^B 

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

//    any    advertisement    interests    you,    tear    it    out    now    and    place    with  letters  to  be  ansivered. 
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DIE  SINKING  PRESSES.  HYDRAULIC 
Charlps  F.    Elmes  Eng.    Works,  Chicago. 

DIES,  SELF-OPENING 
Eastern  Mach.  Screw  Corp.,  New  Haven,  Conn. 
Geometfic  Tool  Co.,   New  Haven. 
Ideal  Tool  &  Mfg.  Co.,  Beaver  Falls,  Pa. 
Landis  Machine  Co.,  Waynesboro,  Pa. 
Modem  Tool  Co.,  Erie,  Pa. 
Murchey   Machine  &  Tool  Co.,   Detroit,   Mich. 
Wells  Brothel?  Co.   of  Canada,   Gait.  Ont 

DIES  FOR  SCREW  PLATES 
Wells  Brothers  Co.  of  Canada,  Gait,  OnU 

DIES,  SHEET  METAL  WORKING 
E,  W.   Bliss  Co.,  Brooklyn,  N.Y. 
Brown,   Boggs  &  Co.,  Hamilton,   Canada. 
Illinois    Tool    Works.    Chicago,    111. 
Worth  Engineering  Co.,  Toronto,    Ont 

DISCS,   LEATHER 
Graton  &  Knight  Mfg.   Co.,  Worcester,  Mass 

DIES,  SCREW   AND  THREAD 
Landis  Machine  Co.,    Waynesboro,    Pa. 
Modem   Tool    Co..    Erie,    Pa. 
.Mujchey  Machine  &.  Tool  Co.,  Detroit,  Mich. 
National-Acme    Co.,    Cleveland,    Ohio. 
Piatt  &   Whitney  Co.,    Dundas,    Out. 
Wells  Brothers  Co.   of  Canada,   Gait,  Ont. 

DRAFT,  MECHANICAL 
W.    H.    Banfleld   &   Sons,   Toronto. 
Butterfield  &  Co.,  Rock  Island,  Que. 
Can.    Blower  &   Forge  Co.,    Kitchener,   Ont 
A.   B.  Jardine  &  Co.,  Hespeler,   Ont- 
Pratt   &   Whitoey  Co.,   Dundas,    Ont. 
Sheldons,  Ltd.,  Gait.  Ont. 
Sturtevant  Co.,    B.    F.,    Gait,   Ont- 

DISCS.  LEATHER 
Graton  &   Knight  Mfg.   Co.,  Montreal. 

DRESSERS.    GRINDING    AND    EMERY 
WHEEL 

Can.    Dcsmond-Stephan  Mfg.   Co.,   Hamilton,   Ont. 
Ford-Smith    .Mach.    Co.,   Hamilton,    Ont. 

DRILL   PRESSES 
Aurora  Tool   Works,   Aurora,   Ind. 
W.   F.  &  John  Bames  Co.,  Bockford. 
Can.    Blower   &   Foige  Co.,    Kitchener,   Ont. 
Canada  Machinery  Corp..   Gait,   Ont. 
Foss  &  Hill   .\lachy.  Co.,   Montreal. 
Garlock-Walker    .Machinery   Co.,    TorODio,    Ont. 
Garvin   Machine   Co.,   New  York. 
Niles-Bemeut-Pond    Co.,    New    York, 
Pctrie  of  Montreal,   Ltd.,  H.   W.,  Montreal,  Que. 
H.   W.    Petrie,  Toronto. 
R.   E.   T.   Pringle,   Ltd..  Toronto,   Ont. 
Riverside   Machineiy    Depot.    Detroit,   Mich. 
Standard   Machy.   &  Supplies,   Ltd.,  Montreal. 
dtow    Mfg.    Co..    Hiiigliiimptdii,    N.Y. 
United  Startes   Mach.   Tool  Co.,  Cincinnati,   O. 
A.  E.  Williams  'Machinery  Co.,  Toronto. 

DRILLING   MACHINES,  BENCH 
Hilton   Mach.    Tool  Co.,    Bridgeport,   Conn. 
Martin  Machine  Co.,  Greenfield,  Mass. 

DRILLING  MACHINES.   GANG 
Bames,    W.    F.    &  John,  Co.,    Rockford,    lU. 
BUton  Mach.  Tool  Co..  Bridgeport.  Conn. 
Canada  Machinery  Corp..  Gait,   Out. 
Silver  Mfg.  Co.,  Salem,  Ohio. 

DRILLING   MACHINES,    LOCOMOTIVE 
AND  MULTIPLE  SPINDLE 
John   Bertram  Sc   Sons  Co..   Dundas. 
Bilton   Mach.   Tool   Co.,    Bridgeport,   Conn. 
Can.    Blower   &    Forge   Co.,    Kitchener,    Ont. 
Canada   .Machinery  Corp.,   Gait,   Ont. 
Canadian    Fairbanks-Morse   Co.,    .Montreal. 
Cincinnati  Pulley   Machy.   Co.,   Cincinnati,    Ohio. 
Foss  &  Hill  Machy.   Co.,  Montreal. 
Fox  Machine  Co.,  Jackson,  Mich 
Garlock-Walker   Machinery   Co.,    Toronto,    Ont. 
Garvin  Machine  Co.,   New   York. 
A.    B.    Jardine    &  Co.,    Hespeler.    Ont. 
National-Acme  Co.,   Cleveland,   Ohio. 
Nilee-Bement-Pond   Co.,    New    York. 
Petrie  ot  .Montreal,   Ltd.,   H.    W.,   .Montreal.   Que. 
H,  W.  Petrie,  Toronto. 
Rockford  Drilling  Mach,  Co.,  Rookfoid,  111. 

DRILLING  MACHINES, 
RADIAL  AND  TURRET 
John  Bertram   &  Sons   Co.,   Dundas. 
Canadian    Fairbanks-Morse    Co.,    Montreal, 
Canada   Machinery  Corp.,    .'Salt,    Ont. 
Garlock-Walker    .Machinery   Co.,    Toronto,    Ont 
Henry  &  Wright  Mfg.  Co.,  Hartford,  Conn. 
Hill,    Clarke   &    Co..   Chicago,    111. 
NUes-Bement-Pond    Co..    New    York. 
H.    W.    Petrie,    Toronto. 

DRILLING    MACHINES.    SENSITIVE 
Aikenhead    Hardware  Co..    Toronto,   Ont 
Bilton   .Mach.   Tool   Co..    Bridgeport,   Conn. 
W.  P.  &  John  names  Co.,   Rockford,  111. 
Canadian    Falrliank-i-Morse  Co.,    Montreal. 
Canada   Machinery  Corp.,   Gait,   Ont 
De   Mooy   Machine  Co.,   Cleveland,   Ohio. 
Foss  Sc  Hill  Machy.  Co.,  Montreal. 
Garlock-Walker   Machinery   Co..    Toronto,    Ont 
Henry  &  Wright  .Mfg.  Co.,  Hartford.  Conn, 
D.    McKenzie    Machinery  Co.,    Guclph,    Ont 
Niles-Bement-Pond  Co.,   New   York. 
Pratt   &    Whitney   Cn,,    nimdai.    Ont. 
R,   E.    T.    Pringle,    Ltd.,   Toronto,   Ont, 
,?tow    Mfg.    Co..    ninchnmplnn.    .NY. 
United  States  'Mnch.   Tool  Co.,   Cincinnati,  Ohio. 

DRILLING   MACHINES.   UPRIGHT 
AND  HORIZONTAL 

Aurora  Toofl  Works,    Aurora,   Ind. 
John  Bertram  A  Sons  Co.,   Dunda3. 
Can.    Blower  &   Forge  Co..    Kitchener,   Ont 
Canada  Machinery  Corp.,  Gait,  Ont 
Cincinnati   I'uUey   Machy.    Co.,   Cincinnati.   Ohio. 
Garlock-Walker   Machinery  Co.,   Toronto,    Ont 
A.  B.   Jardine  &  Co.,  Hespeler,   Ont 
R.   McDougall   Co.,   Gait 
Niles-Bemcnt-Pond    Co..    New    York. 
Petrie  of  Montreal,  Ltd.,   H.   W..  Montreal,  Que. 

H.    W.   Petrie,  Toronto. 
Rockford   Drilling  Mach.   Co.,    Rockford,    111. 
Silver  Mfg.   Co.,  Salem,   Ohio. 
A.    R.    Williams   Machinery  Co.,   Toronto. 

DRILLING   POSTS 
Aikenhead    Hardware    Co.,    Toronto,    Ont 
Keystone   Mfg.   Co.,    Buffalo,   N,Y. 
Silver  Mfg.  Co.,   Salem,  Ohio. 

DRILLS,   BENCH 
Aikenhead    Hardware    Co,,    Toronto,    Ont 
W,   F.   &  John   Bames  Co.,   Rockford,    111. 
Can.    Blower  &   Forge   Co.,   Kitchener,   Ont 
Canadian    Fairbanks-Morse   Co.,    Montreal. 
Cincinnati   Pulley  Machy.   Co.,    Cinciimati,    Ohio. 
Foss    &    Hill    Machy.    Co.,    Montreal. 

■    Garlock-Walker  Machinery   Co.,   Toronto,    Ont 
Millcre   Falls  Co.,   Millera   Falls,    .Mass. 
H.    W.    Petrie,    Ltd.,    Montreal. 
Pratt   &    Whitney   Co.,   Dundas,    Ont. 
R.    E.    T.    Pringle,    Ltd.,    Toronto,    Ont. 
United   States  Electrical  Tool  Co.,  Cincinnati. 

DRILLS,   BLACKSMITH   AND   BIT   STOCK 
Aikenhead    Hardware    Co.,    Toronto,    Out. 
Can.    Blower   &    Forge   Co.,    Kitchener,    Ont 
Cleveland  Twist  Drill  Co.,   Cleveland. 
Foss    &    Hill    Machy.    Co.,    Montreal. 
A.    B.   Jardine   &   Co.,    Hespeler,    Ont. 
.Moi.^e  Twist   Drill  &  .Mch.  Co.,  New   Bedfoixl,  Mass, 
Petrie   of   .Montreal,    Ltd.,   H.    W,.   Montreal,   Qua. 
H.    W.    Petrie,   Toronto. 

DRILLS.    CENTRE 
Aikenhead    Hardware   Co.,    Toronto,    Ont. 
Cleveland    TwiSt    Drill    Co.,    Cleveland. 
Morse  Twist  Drill  &  Machine  Co.,  New  Bedford. 

DRILLS,  ELECTRIC  AND  PORTABLE 
.\ikenhead    Hardware    Co.,    Toronto,    Ont. 
Can.    Blower   &    Forge    Co.,    Kitchener,    Ont 
Cincinnati   Electrical   Tool   Co.,   Cincinnati,   Ohio. 
Foss   &  Hill    Machy,    Co.,   .Montreal. 
Independent    Pneumatic  Tool   Co.,    Chicago. 
Niles-Bement-Pond    Co.,    New    York, 
H.    W.    Petrie,    Ltd.,    Montreal. 
H.    W.    Petrie.    Toronto. 
Prest-O-'Lite   Co.,    Inc.,   Toronto,    Ont. 
R.    E.    T.    Pringle.    Ltd.,    Toronto,    Ont 
Stow   Mfg.   Co.,    Binghamton,   N.Y. 
United  States  Electrical  Tool  Co.,  Cincinnati. 
A.    U.    Williams    Machinery    Co.,    Toronto, 

DRILLS,  HIGH  SPEED 
Aikenhead    Hardware    Co.,    Toronto.    Ont. 
Atkins   &   Co..    Wm.,    Sheffield,    Eng. 
Cleveland    Twist    Drill    Co..    Cleveland. 
Canadian    Fairbanks-Morse   Co..    Montreal. 
Clark   Equipment  Co.,    Buchanan.   .Mich. 
Can.    B.    K.    Morton.    Toronto.    Montreal. 
H.    A.    Drary  Co..   Montreal. 
Eagle   &   Globe   Steel   Co.,    Montreal,   Que. 
Pnss  &   Hill  Machv.   Co..   Montreal. 
Marshall    &    Co.,    Geo.    A.,    Toronto,    Ont 
McKenna  Brothers.   Pittsburgh.    Pa. 
Mni^e  Twist  Drill  &  .Mdi.  Co..  New  Bedford,  Mass. 

Osbom    (Canada).    Ltd.,    Sam'I.   Montreal.   Que. 
W.    F.   &  John   Bames  Co.,   Rockford,   111. 
H.    W.    Petrie,    Toronto. 
Pratt   &   Whitney   Co.,    Dundas.  Ont 
Standard    Machy.  &  Supplies.    Ltd..  Montreal,  Que. 

DRILLS.   MULTIPLE   SPINDLE 
Henry   Ik   Wright  Mfg.   Co..   Hartford,  Conn. 
Niles-Bement-Pond   Co..   New  York. 
H.    W.    Petrie.    Ltd.,   Montreal. 
Oarlock-Walker    Machinery   Co.,    Toronto.    Ont, 
Pratt   &  A^liitney   Co.,   Dundas,  Ont 

DRILLS,   OIL  TUBE 
Cleveland    Twist    Drill    Co..    Cleveland. 
Mor.se  Twist  Drill  &  Mch.  Co.,  New  Bedford.  Mass. 

DRILLS,   PNEUMATIC 
Can.    Ingersoll-Rand    Co..    Sherbrooke,   Que. 
Cleveland  Pneumatic  Tool  Co.  of  Canada.  Toronto. 
Independent  Pneumatic  Tool    Co..   Chicago,    Til. 
The  Jenckes  Mach.   Co.,   Ltd.,   Sher1>rooke,  Que. 
Niles-Bement-Pond   Co..   New  York. 
R.    E.   T.    Pringle.    Ltd..   Toronto.    Ont 

DRILLS,  PNEUMATIC  CORNER 
Can.    Ingersoll-Rand    Co.,    Sherbrooke,    Que. 
Cleveland  Pneumatic  Tool  Co.  of  Canada.  Toronto. 
Garlock-Walker    Machinery    Co.,    Toronto,    Omt 
Independent   Pneumatic   Tool  Co.,    Chicago.    111. 

DRILLS.   RATCHET  AND  HAND 
Aikenhead    Hardware  Co.,    Toronto.    Ont 
Armstrong   Bros.    Tool    Co.,    Chicago,    111. 
Can.    Blower  &   Forge  Co..   Kitchener.   Ont 
Canadian    Fairbanks^Iorse  Co.,    Montreal. 
Cincinnati    Electrical    Tool    Co.,    Cincinnati,    Ohio. 
Cleveland    Twist    Drill    Co.,    Cleveland. 
Gariock. Walker   Machinery   Co..    Toronto.    Ont. 
A.    B.   Jardine   &   Co..   Hespeler,   Ont 
Millera    Falls    Co.,    Millers    Falls.    Mass. 
Moi-se   Twist    Drill  &  .Mch.  Co..  New    Ileilfonl.  Mas.s. 
H.   W.  Petrie.   Ltd..  .Montreal. 
H.   W.    Petrie.   Toronto. 
Pratt  &  Whitney  Co.,  Dundas,  Ont 

DRILLS,  ROCK 
Can.    Ingersoll-Rand   Co..    Sherbrooke,   Que. 
Cleveland  Pneumatic  Tool  Co.  of  Canada.  Toronto. 
Dominion    Machy.    Co..   Toronto. 
Foss  &   Hill   Machy.   Co.,    Montreal. 
The   Jenckes    Mach.    Co.,    Ltd..    Sherbrooke,    Que. 
A.  R.   Williams  Machy.  Co.,  Toronto. 

DRILLS.  TRACK 
Cleveland   Twist   Drill   Co..    Cleveland. 
Clark    Equipment    Co.,    Buchanan.    .Mich. 
Foss  &  Hill  Machy.   Co.,   Montreal. 
Morse  Twist   Drill   &   Mach.   Co.,    New    Bedfonl. 

DRILLS.   TWIST 
Atkins  &  Co.,   Wm.,    Sheffield,  Eng. 
Aikenhead   Hardware  Co.,   Toronto,   Ont 
Armstrong    Bros.    Tool    Co..    Chicngo. 
Armstrong.  Whitworth  of  Canada,  Ltd..  Montreal. 
Canadian    Fairbanks-Morse   Co.,    .Montreal. 
Can.    H.    K.    -Morton.    Toronto,    Montreal. 

Clark   ff7uipment  Co.,    Buchanan.   'Mich. 

Cleveland  Twist  Drill  Co.,  Cleveland, 
ilorse  Twist  Drill  &  .Mch.  Co.,  New   Bedfoid,  Mass, 

Osbom    (Canada),    Ltd.,    Sam'I,    Montreal,    Que. 
H.   W.   Petrie,  Toronto. 
Pratt  &   Whitney  Co.,    Dimdas,    Ont 
Whitman  &   Barnes   Mfg.  Co.,  St  Catharines,  Ont 

DRINKING  FOUNTAINS 

Puro   Sanitary    Dk'g,    Fountain   Co.,    Haydenyille, Mass, 

DRYING  APPLIANCES 
Baird   Machine   Co.,    Bridgeport,    Coim, 
Sheldons,   Ltd.,   Gait,   Ont 
R.    E.    T.    Pringle,    Ltd.,   Toronto.   Ont 

DUMP  CARS 

Canadian   Fairbanks^Morse  Co.,   Montreal. 
The  Jenckes   Mach.    Co.,   Ltd.,   Sherbrooke,   Que. 
MacKinnon,   Holmes   &   Co.,    Sherbrooke,   Que. 

DUST    SEPARATORS 
Can.    Blower  &  Forge  Co.,  Kitchener,  Ont 
Sheldons,    Ltd.,    Gait,    Ont 
Sturtevant  Co..    B.    E..    Gait,   Ont 

DUST  ARRESTERS    (FOR  TUMBLING MILLS) 

Northem   Crane   Works,    Walkerville, 
Sheldons,    Ltd.,    Gait,    Ont 
Sturtevant  Co.,    B.    F.,    GaU,   Ont 
Whiting   Foundry    Equipment  Co.,  Harvey,    111. 

DYNAMOS    AND   ELECTRICAL 

SUPPLIES 
Canadian    Fairtianks-Morse    Co.,    Montreal. 
Lancashire  DjTxamo  £c  Motor  Co.,   Ltd.,  Toronto. 
Petrie   of  Montreal,    Ltd.,   H.    W.,   Montreal,   Que. 
Standard   Machy.   &  Supplies,  Ltd. ,  Montreal,  Que. 
Pratt  &   Whitney  Co.,    Dundas,    Ont 
A.    R.    Williams  .Machy.    Co.,   Toronto. 

ELEVATOR  ENCLOSURES 
Canada  Wire  &  Iron  Goods  Co.,  Hamilton,  Ont 

ELEVATORS   AND   BUCKETS 
Curtis  Pneumatic  Machy.  Co.,  St  Louis,  Mo. 
Whiting  i'^oundiy  Equipment  Co.,   Harvey,   111. 

ELEVATING   AND    CONVEYING 

MACHINERY 
Can.  Matthews  Gravity  Carrier  Co.,  Toronto,  Ont. 

EMERY  GRINDERS   (PNEUMATIC) 
Cleveland   Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Stow    Mfg.    Co.,    Biughamton.   N.Y. 

EMERY  AND  EMERY  WHEELS 
Foss  &   Hill   Machy.    Co.,    .Montreal. 
Garvin  Machine  Co.,    -New   York. 
Canadian    Fairbfinks-.Moi-se    Co.,    Montreal. 
Foitl-Smilh  Mach.    Co.,    Hamilton,    Ont 
Francis  &   Co.,   Hartford,   Conn. 
Norton  Clo.,    Worcester,  Mass. 
H.    W.    Petrie,   Ltd.,   Montreal. 
H.    \V.    Petrie.   Toronto. 
It     E     T.    Pringle.    Ltd.,   Toronto,   Ont 

Standard   Machy.   &  Supplies,  Ltd.,  Montreal,  Que,  . 

ENGINES.    BALANCED   VALVE 
The  Jenckes   .Mach.    Co.,    LUl.,    Sherbrooke,   Que. 
Plessisville    Foundry    Co,    Plessisydle,    Que. 

ENGINES,  STEAM,  GAS,  GASOLINE 
Canadian    Fairbanks-.Morse    Co.,    Montreal. 
Johnson   Mach.   Co..    Carlyle,   Manchester,  Conn. 
H.    W.    Petrie.    Toronto. 
Riverside   .Machineiy    Depot,    Detroit,    Mien. 

ENGINES.    HORIZONTAL 
AND  VERTICAL 
The  Jenckes  .Mach.   Co.,   Ltd.,   Sherbrooke,  Que. 
Johnson  »lach.   Co..  Cailyle,   Manchester,   Conn. 
H.   W.   Petrie,  Ltd..  .Montreal. 
H.    W.    Petrie,    Toronto. 
Sheldons.    Ltd.,    Gait.    Ont. 
A.   R.   Williams  Machy.   Co.,  Toronto, 

ENGRAVERS 
Pritchard-Andrews  'Co.,  Ottawa. 

ESCUTCHEON   PINS 
Parmenter   &    Bulloch    Co.,    Gananoque,    Ont 

EXHAUST  HEADS  AND  HOODS 
Can.   Blower  &  Forge  Co.,   Kitchener,  Ont 
Canadian    Fairbanks-Morse   Co.,    Montreal. 
Sheldons.    Ltd..    Gait,    Ont. 

EXHAUSTERS 
Can.   Blower  &   Forge   Co.,   Kitchener.   Out 
H.    W.    Petrie.    Toronto. 
Sheldons,    Ltd.,    Gait,    Ont. 
Sturtevant  Co.,   B,    F..   Gait  Ont 

FANS 
Baird  Machine  Co.,   Bridgeport,  Conn. 
Can.    Blower   &    Forge   Co..    Kitchener.    Ont 
R.    E.    T.    Pringle.   Ltd..   Toronto,   Ont 
Sheldons,    Ltd..    Gait,    Ont 
The  Smart-Tumer  Machine  Co.,  Hamilton. 
FAUCETS  „        „  _.     ̂ ,, 

Puro    Sanitary    Dk'g.    Fountain    Co.,    HaydennlM, 
Mass. 

FENCE,   IRON   AND   FACTORY 
I'aiiada  Wire  &   iron  Goo<la  Co.,  Hamilton,  Ont. 

FERRO-TUNGSTEN 
Vanadium-Alloys   Steel   Co.,    Pittsburgh,    P». 

FILES .\ikenhead   Hardware  Co..   Toronto,   Ont 
.\tkins  &  Co..   Wm.,    Sheffield.   Eng. 
Can.    B.    K.    Morton    Co..    Toronto.    Ont 
Delta   File  Works,   Philadelphia.   Pa. 
Mai  >hall    &    Co..    Geo.    A..    Toronto,    Ont. 
Nicholson   File  Co.,   Port   Hope.   Ont. 

Osbom    (Canada),    Ltd..    Sam'I.    Montreal.    Que. Port   Hope   FUe   Mfg.    Co.    Port   Hope,   Ont 
Slandird   Machy.  Sc  Supplies,   Ltd.,  Montreal,  Que. 

FILING  MACHINES  ,    ̂     ̂  

Noble   t   Westbrook   .Mfg.    Co..   Hartford,   Conn. 
FILTERS.  OIL  ^     „,        .      «  . 

Bowser  &   Co..    Inc.,   S.    F.,  Toronto,   Ont 

FILTERS.   WATER 
W.    B.    Scnife    &    Sons.    IMttsburgh.    Pa. 
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I  can  give  you  immediate  shipment 
of  the  Drills  you've  Scrapped  because  of  Broken  Tangs 

/^^IVE  me   three  minutes   for  every  drill  now  useless 
on  your  scrap  heap  because  of  a  broken  tang  and  F 

deliver  you  a  drill  ready  for  action — with  a  tang  twenty-five 

to  sixty  per  cent  stronger  than  before.    There's  no  trick 
about  it  — •  you  can  do  the  same  thing,  when  you  get  your 

PERFECT 

DOUBLE  -<^    TANG 
SOCKET 

Three  minutes,  two  hands  and  a 

grinding  wheel  puts  a  new  tang 

just  below  the  old  and  broken 

one,  and  then  a  Perfect  Double 

Tang  Socket  completes  the  job 

The  Cleveland  <^ Twist  Drill  Co. 
NEW  YORK  CLEVELAND  CHICAGO 

ilniiniinnniiiiHiiiiniiiniiiiniiiiiiiniHiniiHniiMniiiniinniiMMnniiniiiinMiiiriiiiiiiiiiMiiiiMinuHniiiiiiiiini.iHiiiiiinnMiMuiiiMiiiiiiniiiiiMiiniiiiiiniiiiniiiiiiiiiMiiiiiinniHiiiHMinnniMinMnuiinriiiiiMiiiii 

i^M^at«e Cloth 
)/  every  description 

We     make     Machinery 
Guards  of  all  kinds. 
Metal  Lockers  for  Clothes 

Steel    Shelving  for   all 

purposes. 
Drop  a  line  for  full  details. 

CANADA  WIRE  & 
IRON  GOODS  CC. 
HAMILTON,     ONTARIO 
Eastern  Representatives: 

H.E.Bull,     184ManceSt. 
Montreal.  P.Q 

12.000    R.P.M 
Ball    Bearings 

Maintains  12,000  R.P.M. 
And  because  it  maintains  that  speed,  forcing  the 
drill  through  the  material  is  not  necessary.  Thiy 
speed  can  only  be  maintained  through  the  superior 
construction  of  the  machine.  Such  features  as 
high  carbon  steel  spindles,  heat-treated  steel,  ball 
bearings,  and  quick  speed  changes  have  estab- 

lished the   De   Mooy   quality   firmly.      Inquire  of  us. 

THE    DE   MOOY   MACHINE    CO. 
CLEVELAND OHIO 

U.S.A. 

//   any   advertisement   interests   you,   tear  it    out   no^x   and   place   with   letters  to  be  answered. 
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FIKE    ESCAPES 
Canada    Wire   &    Iron    Gooda   Co..  Hamilton.  Ont. 

FIRE    EXTINGUISHERS 
Strong,    Kennard   &    Nutt   Co.,    Cleveland,    Ohio. 

FIRST  AID  CABINETS 

Su-ong,    Kennard   &    Nutt   Co.,    Cleveland,    Ohio. 
FISH    PLATES 
Can.   Steel  Foundries,   Ltd.,   Montreal.  Que. 

FIXTURES 
Illinois   Tool    Works,    Chicago,    111. 
Monarch   Brass   Mfg.   Co.,    Toronto,   Ont 

FLEXIBLE    SHAFT   COILING    MACHINERY 
Sleeper  &   Hartley,    Inc.,    Worcester,   Mass. 

FLINT   SHOT 
U.S.   Silica  Co..   Chicago.   111. 

FORGES.    HAND,    PORTABLE 
Aikenhead    Hardware   Co..    Toronto.    Ont. 
Can.    Blower    &    Forge    Co,.    Kitchener,    Canada. 
Sheldons.    Ltd.,    Gait.    Ont. 

FORCINGS,    DROP.   AUTOMOBILE 
AND    LOCOMOTIVE 

Can.    Billinffs  &  Spencer.   Ltd.,    Welland,    Ont 
Cummiog   &    Son.   J.    W.,    New   Glasgow,    Canada. 
Dom.    Forge   &   Stpg.    Co.,   Walkerville,    Ont. 
Steel   Co.    of   Canada,    Ltd.,    Hamilton.    Ont. 
Whitman    &   Barnes    Mfg.  Co..  St.   Catharines,  Ont. 
J.   H.    Williams  &  Co..    Brooklyn.   N.T. 

FORGING    HAMMERS,    BELT-DRIVEN 
Bliss,   E.    W.,   Co.,    Brooklyn,   N.Y. 
J.    H.    Williams   &  Co..   Brooklyn.   N.T. 

FORGING    HAMSIERS,    STEAM    OR    AIR 
Erie    Foimdry   Co..    Krie,    Pa. 
Nilfs-Bement-Pond    Co.,    New   York.    N.Y. 

FORGING    MACHINERY 
John   Bertram  &  8on»  Co..   Dundas. 
Bliss,   E.   W.,   Co..   Brooklyn.   N.Y. 
Brown,    Boggs    Co.,    utd.,    Hamilton,    Canada. 
Erie    Foundry    Co..    Erie.    Pa. 
Garlock-Walker    Machinery    Co..    Toronto.    Ont. 
National    Machinery   Co..   Tiffin,   Ohio. 
Petrie   of  Montreal,   Ltd.,   H.    W..   Montreal,   Que. 
H.    W.    t'etrie.    Toronto. 

FUEL  OIL  SYSTEMS 
Gilbert   &    Barker    Mfg.    Co.    Springfield.    Mass. 

FRICTION    LEATHERS 
Graton    &   Knight    Mfg.    Co.,   Montreal. 

FURNACES.   ANNEALING.  ETC. 
Bellevue   Industrial   Furnace    Co.,   Detroit.    Mich. 
Can.    Hoskins,    Ltd..    Walkerville.    Ont 
Gilbert   &   Barker   Mfg.    Co.,    Sprinirfield,    Ma.s.s. 
Mechanical    Engineering   Co.,    Montreal. 
Rockwell   Co,.    W.    S..   New    York,    N.Y. 
Tate-Jones   &    Co.,    Leetsdale.    Pa. 
Whiting    Fminrlry   Equipment  00.,    Harvey,    111. 

FURNACES.   BLAST 
Toronto    Iron    Works.    Ltd.,   Toronto. 

FURNACES,   BRASS.   MALLEABLE 
Whiting   Foundry   Equipment  Co..    Harvey.    111. 

FURNACES.    HEAT    TREATING 
HARDENING   AND   TEMPERING 

Bellevue    Industrial   Furnace   Co.,   Detroit,    Mich. 
Can.    Hoskins,    Ltd..    Walkerville.    Ont. 
Gilbert   &  Barker  Mfg.    Co.,   Springfield,   JIaas. 
Tatp-Jone=    .t    Co.,    Leetsdale,    Pa. 

FURNACES.    FORGING 
Can.    Hoskins.    Ltd..    Walkerville.    Ont. 
Gilbert   &    Barker   Mfg.    Co.,    Springfield.   Mass. 

FURNACES  FOR  BAKING.  BLUING, 
DRYING.  ENAMELING,  JAPANNING 
AND  LACQUERING 

Can.    Hoskins.    Ltd..    Walkerville.    Ont. 
Oven    Equipment  &    Mfg.   Co..   New   Haven.   Conn. 

FUSE  BOXES.  STEEL 
Tom.    Forge    &    Stpg.    Co..    Walkerville.    Ont. 

FUSE  CAP  MACHINERY 
Noble   &   We^rbrook    Mfg.    Co..   Hartford.    Conn. 
H.    E.   T.    PriuRlc.    Ltd.,   Toronto. 

GALVANIZING   MACHINERY 
Erie   Foundry  Co.,    Erie,    Pa. 

GANG  PLANER   TOOLS 

Armiifronc    Bros,    Ton)    Co..    Chicago. 
GASKETS.   LEATHER,  ETC. 

Graton    &    Knicht    .Mfg.    Co.,    Montreal. 
GAS    BLOWERS    AND    EXHAUSTERS 

Can.    Blower    &    Forge   Co..    Kitchener,    Ont 
Sheldon.^,    Limited.    Gait,    Ont 

GAUGES.  MERCURY  COLUMN,  DRAFT 
Charles  F.  Elmea  Eng.  Works.  Chicago, 

GAUGES,  HYDRAULIC 
Taylor  Insiniment  Co..  Rochester,  N.Y. 

GAUGES,   STANDARD 

Can.    Fairbank.s-Morse    Co.*.   Montreal. 
Cleveland    Twist   Drill    Co..    Cleveland. 
Garvin    Machine    Co.,    New   York. 
Illinois  Tool    Works,    Chicago.    111. 
Morse   Twi.'it)  Drill  &  Mch.    Co..  New  Bedfoixl,  Mass, 
Oabom    (Canada),    Ltd.,    Sam'l,    Montreal,    Que. Pratt    &    Whitney    Co..    Hartford.    Conn. 
Toronto   Tool    Works.    Toronto,    Ont. 
Wells    Brothers   Co.    of   Canada.    Gait.    Ont 
Worth    Engineering    Co. ,    Toronto,    Ont. 

GEAR   BLANKS 
Can.    Steel    Foundries,    Ltd..    Montreal,    Que. 

GEAR-CUTTING    MACHINERY 
Bilton    Mach.    Tool    Co.,    Bridgeport,    Conn. 
Dominion    Machinery   Co..    Toronto. 
Garlork -Walker    Machinery    Co..    Toronto,    Ont. 
Hamilton   Gear  &   Machine  Co.,   Toronto. 
Himolt  Mach.  Co..  Inc.,  Astoria,  L.I..  New  York. 
H.    W.    Petrie.    Ltd..   .Montreal. 
H.    W.    Petrie,   Toronto. 
The    Smart-Tumor    Machine    Co.,    Hamilton. 
D,    E,    Whlton    Machine   Co.,    New   London,    Conn 

A.    R.    Williams    Machy.    Co..    Toronto. 

GEAR   HOBBING  MACHINES 
Himoff  Mach.   Co.,   Inc.,   Astoria,  L.I.,  New  York. 

GEAR   TURNING  MACHINES,   BEVEL 
Biidgeford    Mach.    Tool    Works.    Rochester,    N.Y. 

GEARS,   CUT,   MORTISE,    ANGLE,   WORM 
Baxter   Co..   Ltd..   J.    R.,    Montreal,   Que. 
Gardner.    Robt.,    &    Son,    Montreal. 
Grant   Gear   Works,    Boston,    Mass. 
Hamilton    Gear   &    Machine   Co..   Toronto. 
Hull    Iron    &   Steel   Foundries,    Ltd..    Hull,    Que. 
Illinois   Tool    Works,    Chicago.    111. 
The   Jenckes    Mach.    Co.,    Ltd.,    Shertjrooke.    Que. 
Wm.    Kennedy  &  Sons,   Ltd..  Owen  Sound.   OnL 
Philadelphia    Gear    Works,    Philadelphia.    Pa. 
The    Smart -Turner    Machine    Co..    Hamilton. 
Winnipeg   Gear   &    Engr.    Co.,    Winnipeg,    Man. 

GEARS.   RAWHIDE 
Hamilton    Gear   &  Alachine   Co.,    Toronto. 
Gard»er.    Robt.,    &    Son,    MontreaL 
Grant   Gear   Works,    Boston,    .Mass. 
Philadelphia    Gear    Works.    Philadelphia,    Pa. 
A.    R.    Williams    Machy.    Co.,    Toronto. 
Winnipeg   Gear  &    Engr.    Co..    Winnipeg.   Man. 

GENERATORS,   ELECTRIC 
Can.    Fairbanks-fMorse   Co.,    Montreal. 
Ijanca-^Iiire   Dynamo  &    Motor   Co.,   Toronto. 
H.    W.    Petrie.    Ltd.,    Montreal. 
H.    W.    Petrie,    Toronto. 
Stiirtevant    Co.,    B.    F.,    Gait.    Ont. 
A.    R.    Williams   Machy.    Co.,    Toronto. 

GLASSES.   SAFETY 
Strong.    Kennard    &   Nutt  Co..    Cleveland.    Ohio. 
Willson    &    Co..    Inc..    T.    A.,    Reading,    Pa. 

GRAIN  FOR  POLISHING 
Norton    Co. ,    Worcester,    Mass. 

GRAPHITE 
Aikenhead    Hardware  Co..    Toronto.    Ont. 
Slaniiard  M.iehv.   &  Supplier.   Ltd.,  Montreal,  Que. 

GT  OVES.    LEATHER    AND    RTTBBER 
Hickory    Steel-Grip    Glove   Co.,    Chicago.    111. 

GLOVES,   STEEL   GRIP.    SAND    BLAST 
Hickory    Steel   Grip   Glove    Co.,    Chicago,    111. 

GRAVITY    CARRIERS 
Can.    Ma-tthewa  Gravity  Carrier  Co..  Toronto.  Ont. 

GREASES    (SEE    LUBRICANTS) 
GRINDER    ATTACHMENTS 

Rivett    Lathe    &    Grinder    Co..    Boston,    Mass. 
Wilmarth    &  Morman.    Grand    Rapids,    Mich. 

GRINDERS.   AUTOMATIC  KNIFE 
W.    H.    Banfleld   &    Son.    Toronto. 
Canada   Machinery  Corp.,    Gait.    Ont. 
Fo<i««   ̂    Hill   M«chy.    Co..   Montreal. 
Garlock-W«lker    Macliinery    Co.,    Toronto.    Ont. 

GRINDERS.  CENTRE  COLUMN.  PEDESTAL 
AND  BENCH 

Blake    &    .TohnRon    Co..    Waterbury.    Conn. 
Can.    Bond   Hanger   &   Cplg.    Co..  Alexandria,  Ont. 
CfiTiada    Machinery    Corp..    Gait.    Ont. 
Clpvpland   Pneumatic  Tool  Co.  of  Canada.  Toronto. 
Fnrd-Smifh    Mach.    Co..    Hamilton.    Ont 
Fot;<!   tl;    Hill   Machy.    Co..    Montreal. 
Garlork-Walker    Machinery    Co..    Toronto.    Ont. 
Niles-Bement-Pond    Co..    New   York. 
Modem    Tool    Co. .    Erie.    Pa, 
.Morse  Twist  Drill  &  Mch.  Co..  New  Bedford.  Ma'w. 
New    Britain    Machine    Co..    New   Britain,    Conn. 
H.    W.    Petrie,    Ltd..    Montreal. 
H.    W.    Petrie.    Toronto. 
R.    E.    T.    Pringle.    Ltd.,    Toronto.    Ont. 
Stow   Mfg.    Co.,    Binghamton.   N.Y. 
United    States   Electrical   Tool   Co.,    Cincinnati.    O- 

GRINDERS.    CUTTER 

Brown   &   Sharps  Mfg.    Co.,    Providence.   R.L 
Foq-!    ft-    TTil]    MflChy.     Co..     Mnntrfnl. 
Grppufleld   Machine  Co..    Greenfield.    Ma'w, 
LeBlnnrl   Mach.  Tool  Co..   R.   K..  Ciufinnatl.   O. 
Norton    Grinding  Co.,    Worcester,    Mass. 
Pratt   &   Whitney  Co..    Dundas.   Ont 
Wilmarth  &    Morman,   Grand  Rapids.   Mich. 

GRINDERS.  DIE  AND  CHASER 

Landis    Machine  Co.,   Waynesboro.    Pa. 
Modem  Tool  Co.,   Erie.   Pa. 
National-Acme    Co.,    Cleveland,    Ohio. 

GRINDERS.   DISK 
Arm.'*trong   Bros.    Tool   Co.,   Chicago.    111. 
Ford-Smith    Mach.    Co.,    Hamilton,    Ont. 
Gardner  Machine  Co.,    Beloit,   Wis. 

GRINDERS.    DRILL 
Aikenhead   Hardware  Co.,   Toronto,   OnL 
Fo.'w  &   Hill    Maohy.  Co..  Montreal. 
Garvin    Machine   Co.,    New   York. 

T'nited    Htates    Electrical    Tool    Co.,    Cincinnati.    O. 
Wilmarth    &    Morman,    Grand    Rapids.   Mich. 

GRINDERS.    CYLINDER,    INTERNAL 
Brown   &   Sharpe   Mfg.    Co.,    Providence,    R.I. 
Fitchburg   Grinding  'Mach.    Co..    Fitchburg,    Maae, 
FoRs  &   Hill   Machy.   Co.,  Montreal. 
Greenfield  Machine  Co.,   Greenfield,  iMaas. 

Mo<lem    Tool    Co.,    die.    I'a. Norton  Grinding  Co.,    Woroeater,   Mass. 
R.    K.    T.     Pringle.     Ltd..    Toronto.    (Jnt. 
Rivett   Lathe  &  Grinder  Co.,   Brighton,   Mass. 

GRINDERS,  NAIL  DIE 
GRINDERS.    PNEUMATIC 

Can.    Ingersoll-Rand    Co.,   Sherbrooke,    Que, 
Clcvrlani    I'neumatic   Tool   Co.  of  CanaJa.  Toronto, 
Garlock-Walker  Marfiinery  Co.,  Toronto.   Ont 
Independent  Pneumatic  Tool  Co.,  Chicago,  lU. 

GRINDERS,    PORTABLE.   ELECTRIC. 
HAND.   TOOL   POST,   FLOOR   AND   BENCH 

Baird    Machine   Co.,    Bridgeport,    Conn. 
Brown   &   Sharpe   Utg.   Co.,    Providence,   R.I. 
C^an.    Bond  Hanger  &  Cplg.  Co.,   Alexandria,  Ont 
Cincinnati     Electrical    Tool    Co..    Cincinnati.    Ohio. 
Ford-Smith    Mach.    Co.,    Hamilton,    Ont 
Fos3   &    Hill   Machy.    Co.,    Montreal. 
<:iauL    .Mfg.    &   Machine    Co..    Bridgeport,    Conn. 

Gariock-Walker    Machinery    Co.,    Toranto,    Ont 
Greenfield  Machine  Co.,   Greenfield.    Maas. 
Independent    Pneumatic    Tool    Co.,    Chicago. 
Norton  Co..   Woroeater,   Mass. 
Petrie   of   Montreal,   Ltd..  H.   W.,   Montreal,  Qu«. 
H.    W.    Petrie,    Toronto. 
R.    E.    T.    Pringle.    Ltd..   Toronto.    Ont 
United   States   Electriaal   Tool  Co.,   Cineinnati,    O. 
A.    R.    Williama   Machy.    Co..   Toronto. 

GRINDERS.    RADIAL 
Rivett   Lathe  &   Grinder  Co..    Brighton,   Maat. 

GRINDERS.  TOOL  AND  HOLDER 

Aimstrong  Bros.   Tool  Co..  Chicago. 
W.    F.   &  John   Barnes  Co..    Rockford,   111. 
Blake    &.   Johnson   Co.,    Waterbury,   Conn. 
Blount.  J.    G.,    &  Co.,   Everett.   Mass. 
Brown   &   Sharpe    Mfg.   Co..    Providence.   R.I. 
Ford-Smith    Machine    Co..    Hamilton.    Ont. 
Greenfield    Machine   Co.,    Greenfield,   Mass. 
National-Acme   Co..    Cleveland,    Ohio. 
H.    W.    Petrie.    Ltd..    Montreal. 
Tabor    Mfg.    Co.,    PhiladeJphia,    Pa. 

Wing  &  Son,  J.  E..' Hamilton,  Ont 
GRINDERS,   UNIVERSAL.  PLAIN 

Fitchburg  Grinding  Machine  Co.,  Fitchburg,  IMasa. 
Modem  Tool  Co.,   Erie,   Pa. 
Wilmarth  &   Morman.   Grand  Rapids,  iMich. 

GRINDERS.   VERTICAL   SURFACE 
Brown   &   Sharpe   Mfg.    Co..    Providence.  II.I. 
Can.   Fairbanks-iMorse  Co..  Montreal. 
Pratt  &   Whitney   Co..    Dundas,    Ont 
H.  E.  Streeter,  623  New     Birks  Bldg..  Montreal,  Que. 
Wilmarth    &    Morman.    Grand    Rapida,    Mich. 
Wing  &  Son,  J.  E.,  Hamilton.  Ont 

GRINDING    AND    POLISHING 
MACHINES.    PORTABLE.    PNEUMATIC 
AND   SPRING   FRAME 

Can.    Fairbanks-Morse   Co.,    Montreal. 
Cincinnati    Electrical    Tool    Co..    Cincinnati,    Ohio. 
Ford-Smith   Mach.    Co.,   Hamilton.   Ont 
Gardner,    Robt,    &   Son.    Montreal. 
Garrin    Machine   Co..   New   York. 
Garlock-Walker   Machinery  Co..   Toronto,   Ont 
Greenfield    Machine  Co..    Greenfield,    Mass. 
Hall   &   Sons,   John  H.,  Brantford. 
LeBlond    Mach.   Tool   Co..    R.    K..  Cincinnati. 
Niles-Bement-Pond  Co.,   New   York. 
Petrie   of   Montreal,   Ltd.,  H.    W..   Montreal,   Que. 
H.    W.    Petrie,  Toronto. 
Wilmarth    &    Morman,    Grand    Rapids,   Mich. 
Stow  Mfg.   Co..  Binghampton,  N.Y. 

GRINDING  WHEELS 
Aikenhead   Hardware   Co..   Toronto,   Ont 
Baxter  Co.,    Ltd..   J,    R..  Montreal,   Que. 
Can.     Fairbanks-iMoree    Co.,    Montreal. 
Can.    B.    K.    Morton.   Toronto.    Montreal. 
Carhonmdiim  Co..    Niagara  Falls. 
Ford-Smith    Mach   Co..    Hamilton.    Ont 
Fobs  &  Hill   Machy.   Co..   Montreal. 
Francis   &   Co..    Hartford,   Conn. 
Norton    Co..    Worce«ter,    Mass. 
H.  W.  Petrie,  Toronto. 

GUARDS.   WINDOW   AND   MACHINE 
Canada  Wire  &   Iron  Gooda  Co..  Hamilton,  Ont. 
Fonl-Smith    Machinp    Co..    Hamilton.    Ont 
New  Britain   Mach.  Co..  New  Britain,  C<mn. 
Stow    Mfg.    Co.,    Binghampton.    N.Y. 

HACK   SAW   BLADES 
Aikenhead   Hardware   Co..   Toronto,   Ont 
Baxter  Co.,  Ltd.,  J.   R.,  Montreal,  Que. 
Diamond  Saw  &   Stamping  Works,    Buffalo,  N.Y. 
Foi-d-Sn'ith     Machine    Co.,    Hamilton,    Ont 
Few*  &   Hill   Machv.  Co..   Montreal. 
'Millers   Falls  Qo..    Millers   Falls.   Mass. 

Osbora    (Canada.   Ltd.,  Sam'l.   Montreal,   Que. H.    W.    Petrie,    Ltd..   Montreal. 
Racine  Tool   &    Machine  Co..   Racine,   Wis. 
L.    S.    Starrett  Co.,    Athol.    Mass. 
Standard   Mrichv.   Si  Supplies.   Ltd..   Montreal.  Que. 
Victor   Saw    Works.   Ltd..    Hamilton,   Canada. 
Zenith    Coal   &   Steel   Products,  Montreal.   Que. 

HACK  SAW   FRAMES 
Aikenhead    Hardware   Co..   Toronto.   Ont 
Garvin    .Machine    Co..    New    York   City. 
Millers   Falls   Co..    Millers   Falls,    Mass. 

HAMMERS.    AIR 
Erie  Foundry  Co.,   Erie.  Pa. 

HAMMERS.    DROP    AND    BELT-DRIVEN 
Beaudry  &  Co.,  Boston,  Mass. 
Bliss,   E.    W..   Co..   Brooklyn.  N.Y. 
Brown,   Boggs  Co.,  Ltd..  Hamilton,  Canada. 
Canadian    Hillings   &   Spencer,   Ltd.,    Welland, 
Canada   MachineiT  Corp.,   GaJt,   Ont 
Erie   Fouudiy   Co.,    Erie.   Pa. 
High   Speeil  Hammer  Co.,  Rochester.  N.T. 
A.    B.    Jardine   &   Co.,   Hespeler,    Ont 
Niles-Bemeut-l'ond    Co..    New    York. 
I'lessisvilie    FouudiT    Co..    Plessisville.    Que. 
Toledo  Machine  &  Tool  Co.,  Toledo. 
United   Ujimmer   Co.,    Boston,   Mass. 

HAMMERS,    HELVE    POWER 
Canada    Machinery   Corp.,    Gait,   Ont 
Wesi  Tire  Setter  Co.,   Rochester,   N.Y. 

HAMMERS.    POWER 

Beaudry  &    Co.,    Boston,   Mass. 
Erie    Fomidry  Co.,   Erie,   Pa. 
Cnited    Hammer  Co..   Boston.    Mass. 

HAMMERS.    CHIPPING,    CAULKING, 
PNEUMATIC 

Can.    Ingorsoll-Rand  Co..    Sherbrooke,    Que. 
Cleveland  Pneumatic  Tool  Ca  of  Canada,  Toronto^ 
Garlock-Walker   Machinery   Co.,  Toronto,  Ont 
Independent  Pneiunatic  Tool  Co.,  Chicago,  IlL 
R.    E.   T.    Pringle,  Ltd.,  Toronto,  Ont 

HAMMERS.   MARKING 

Matthews.  Jas.   H.   &  Co.,   Pittaburgh,  Pa. 
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For  Heavy  Duty 
To  give  the  utmost  service  under  the  most  trying  conditions 

this  Heavy  Duty  Drilling-  Machine  is  equipped  and  constructed 
in  the  following  manner:  the  base  and  box  column  gives 
rigidity;  phosphor  bronze  bushings  on  all  bearings;  three  com- 

bination drives;  automatic  trip;  5  to  1  reduction  through 
three  spur  gears;  the  small  gears  are  of  steel  or  bronze  and 
the  large  gears  of  semi-steel;  simple  turns  of  the  lever  will 
give  four  feeds;  the  spindle  is  of  forged  high  carbon  steel  and 
fitted  with  special  thrust  bearmg;  nose  is  bored  for  No.  5 
Morse  Taper;  the  quick  traverse  is  by  means  of  a  Star  Lever. 

For  utility  this  machine  is  not  equalled.  We  invite  you  to 
inquire  of  us  regarding  it  or  any  of  your  drilling  needs. 

Rockford  Drilling  Machine  Co. 
Rockford,  Illinois,  U.S.A. 

WRITE    FOR     OUR    CATALOG 

From  the 

SMALLEST 
to  the 

LARGEST 
in  Ball  Bearing 

Sinsitive  Drilling 

Machines 

WHATEVER  YOUR  REQUIREMENTS 
as  to  size,  if  you  want  to  get  the  machine  most 
suitable  to  your  work,  get  the 

dre^ 
The  widest  line  in  sizes, — the  greatest  variety  in 
styles: — higher  speeds,  together  with  extreme 
simplicity  and  convenience,  enable  you  to 
specialize  to  best  advantage. 
GOOD  DELIVERIES WRITE  US  AT  ONCE 

THE  CINCINNATI  PULLEY  MACHINERY  CO. 
CINCINNATI,  OHIO,  U.S.A. 

//   auy   advertisement    interests    you,    tear   it    out   now   and   place    with  Inters  to  be  answered. 
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HAMMERS,   MOTOR-DRIVEN 
Beaudry  &  Co..   Boston,   .Mass.         „    ,      .         ̂    , 

Whitman   H  Bames  Mfg.   Co..   9*.   Cathannes,  Ont. 

HA.MMEKS,    NAIL    MACHINE 
r^iiiel    Hamnitr    Co.,    Boston,    Mass. 

HAMMERS.    STEAM 
John   Bertiam   *  Sons  Co..  Dundas. 
Canada   Machinery   Corp.,   Gait,   Ont. 
Erie   Foundry  Co..    Erie.    Pa. 
Niles-Bement-Pond    Co.,    New   York. 

BAND    LEATHERS    OR    PADS 
Graton   &    Knight  Mfg.   Co..   Montreal. 
Hickory    Steel-Grip    Gloie   Co.,   Chicago.    lU. 

HANGERS,    SHAFT 
Baird    .Machine   Co..    Bridgeport,   Conn. 
Can.    Bond  Hanger  &  Cplg.   Co..   Aleiandna.   Ont. 
Can.  S  K  P  Co..  Toronto.  Ont- 
Gardner,   Robt..   &  Bon.   .Montreal.  ,,     ,      ,     ̂  

Petrie   of  Montreal,    Ltd..   H.   W..  Montreal.   Que. H.    W.    Petrie.    Toronto.  ,   ,   ̂   ,   .  .       n 

Standard    Pressed   Steel   Co..    Philadelphia,    Pa. 

HARDENING   AND   TEMPERING 

Holz.    Herman    A..    1    Madison    Ave.,    New   York. 

Osbom    (Canada),    LM.,    Sam'I,    Montreal,    Que. 

HARDNESS    TESTING    INSTRUMENTS 
Shore    Instrument    &    .Mfg.    Co..    New    York. 
HEATERS  ^     „ 

Scaife   &    Sons   Co..    Wm.    B..    Pittsbui-gh,    Pa. Sturtevant  Co..  B.  F..  Gait,  Ont. 

HEATING  AND  VENTILATING 
ENGINEERS  ^     ̂  

Can.    Blower   &    Forge   Co..    Kitchener,    Ont. 
Sheldons.    Ltd..    Gait.    Ont. 

HEAT   GAUGES.   HARDENING 
AND   ANNEALING  „        ̂     , 

Holz.    Herman   A..    1   Madison    Ave.,    New   York. 
Shore    Instiument  &   Mfg.    Co..    New   York. 

HIGH   SPEED  TOOL  METAL 
Deloro    Smelting    &    Refining   Co..    Toronto.    Ont. 

HINGE   MACHINERY 
Faird    Machine    Co..    Bridgeport.    Conn. 
Illinois  Tool   Works.   Chicago,   111. 

HINGES 
London   Bolt  &  Hinge  Works,   London,  Ont. 

HOBS 
Illinois  Tool   Works,    Chicago.   111. 

Osbom    (Canada).    Ltd..    Sam'I.    .Montreal,    Que. 
Pratt   &   Whitney   Co..    Dundas.    Ont. 

HOISTING   AND    CONVEYING 
MACHINERY 

Can.    .Matthews   Gravity  Carrier  Co..  Toronto.  Ont. 
Jenckes   Mach.    Co.,    Sherbrooke,    Que. 
Marsh    &    Henthom.    Belleville.    Ont. 
Northern    Crane    Works.    Walkerville,    Ont. 

'^       Petrie    of   Montreal.    Ltd..    H.    W..   Montreal,   Que. 
Whiting   Foundry   Equipment  Co..   Harvey,    III. 

HOISTS.   CHAIN    AND   PNEUMATIC 
Can.     IngersoU-Rand    Co.,     Sherbrooke,    Que. 
Oarlock-Walker    Machinery   Co..    Toronto.    Ont. 
Ford   Chain    Block    &    .Mfg..    Philadelphia,    Pa. 
Independent   Pneumatic  Tool  Co.,    Chicago,    111, 
Jenckes   uMach.    Co.,    Sherbrooke.    Que. 
Maish    &    Henthom,    Belleville,    Ont. 
Northern    Crane    Works,    Walkerville,    Ont. 
Whiting    Foundry   Equipment   Co.,    Harvey,    HI. 
Wright    Mfg.    Co.,    Lisbon,    Ohio. 

HOISTS,    ELECTRIC 
Tlie   Jenckes    Mach.    Co..    Ltd..    Sherbrooke,    Que, 
Kennedy   &   Sons,    Owen    Sound,   Ont. 
Northem    Crane    Works.    Walkerville.    Ont. 
Winnipeg   Gear  &    Engrag  Co..    Winnipeg.    Man. 

HOLDERS.    STEEL    DIE    FOR    MARKING 
Matthews.    Jas.    H..    &   Co..    Pittsburgh.    Pa. 

HOPPERS 
Jenckes    Mach.    Co..    Ltd.,    Sherbrooke.    Que. 
Toronto   Iron   Works.  Ltd..  Toronto.  Ont 

HOSE.   PNEUMATIC 
Cleveland  Pneumatic  Tool  Co.  of  Canada.  Toronto. 
Garlock-Walker    Machinery   Co..    Toronto.    Ont. 
Independent   Pneumatic  Tool  Co..    Chicago.    111. 
Wells   Bros.    Co.    of   Canada.   Gait.   Ont. 

HYDRAULIC  MACHINERY 
Charles   F.    Elmes  Eng.    Works.    Chicago. 
Garlock-Walker    .Machinery   Co..    Toronto.    Ont. 
MetahvofRl    .Mfg.    Co..    Detroit.    Mich. 
Nilea-Bement-Pond    Co.,    New    York. 
William  R.   Perrin.  Ltd.,  Toronto. 
H.    W.    Petrie,   Toronto. 
West  Tire  Setter  Co..    Rochester.   N.Y. 

INDICATORS.  SPEED 
Aikenhead    Hardware    Co..    Toronto.    Ont. 
Brown    &    Sharpe    Mfg.    Co..    Providence,    R.I. 
L.    S.   Starrett  Co..   Athol,   Mass. 

INDEX  CENTRES 
Fred  C.    Dickow.  Chicago,   HI. 
Garvin  Machine   Co..    New   York. 

INDICATING  INSTRUMENTS 
Taylor   Instmment    Co.,    Rochester,    N,Y. 

IRON   ORE 
Hanna   &    Co..    M.    A..   Cleveland,    O. 

JACKS 
Aikenhead   Hardware  Co..   Toronto.    Ont. 
Can.    Fairbanks-Moise  Co..    Montreal. 
Northem  Crane  Works.   Walkerville. 
Norton.   A.    O.,   Coaticook.   Que. 
Petrie.   H.   W..   Toronto. 

JACKS,    HYDRAULIC 
ChavlM    F.    Elmes   Eng.    Works.    Chicago. 

JACKS.   PNEUMATIC 
Northen  Crane   Works.    Walkerville. 

JACKS.    PIT  AND   TRACK 
Can.    Fn irbanks-Morse   Co..    Montreal. 
Northern   Crane   Works.   Walkerville. 

JAWS,   FACE   PLATE 
Cu.«Sman   Chuck   Co..    Hartford.   Conn. 
Skinner  Chuck  Co..  New  Britain,  Conn. 

JIGS,  TOOLS,  ETC. 
Homer  &  Wilson.   Hamilton.  Ont. 
lllinods    Tool    Works.    Chicago,    111. 

Osbom    (Canada),   Ltd.,   Sam'I.  Montreal.    Que. Toronto  Tool  Co..  Toronto,   Ont. 
KEY  SEATERS 

Gariook-Walker    Machinery    Co.,    Toronto,    Ont, 
Garvin  Machine  Co.,   New  York. 
Morton    Mfg.    Co..    Muskegon    Heights.    Mich. 
A.   R.   Williams  Machy.  Co..  Toronto. 

KEYS.  MACHINE 

Whitney   Mfg.   Co..   Hartford.  Conn. 
KILNS 

Can.  Blower  &  Forge  Co.,  Kitchener,  Ont. 
The    Jenckes    Mach.    Co..    Ltd..    Sherbrooke,    Que, 
Sheldons,    Limited,    Gait,    Ont. 

LABELS   AND  TAGS 
Matthews,   Jas.   H.   &  Co..   Pittsburgh.  Pa. 

LABORATORIES,  INSPECTION 
AND   TESTING    (SEE   CHEMISTS) 
LADLES,   FOUNDRY 
Northem    Crane   Works,    Walkerville. 
Whiting    Foundry    Equipment   Co..    Harvey,    111. 

LAG   SCREW    GIMLET    POINTERS 
National   .Machy.   Co..   Tiffin.   Ohio. 

LAMPS.    INCANDESCENT   AND   NITROGEN 
Can.    Laco-Philips   Co..    Toronto.    Ont. 

LAMPS,  TUNGSTEN   (Vacuum  and  Gas  Filled) 
Can.    Laco-Philips   Co..    Toronto.    Ont. 

LATHES,    BENCH 
H.   E.   Streeter.  New  Birks  Bldg..   Montreal.  Que. 

LATHES,  CHUCKNG 
Acme  Machine   Tool   Co..    Cincinnati.    Ohio. 

LATHE  CHUCKS    (SEE  CHUCKS) 
LATHE   DOGS   AND  ATTACHMENTS 

Armstrong  Bros.    Tool  Co..  Chicago. 
Curtis  &   Curtis  Co.,   Bridgeport.   Conn. 
Hendey  Machine  Co..  Torrington,   Conn. 
Rivett   Lathe    &    Grinder   Co..    Boston.    Mass. 

J.    H.    Williams   &   Co..    Brookl>-n.    N.Y. 
Winnipeg   Gear   &   Engmg   Co..    Winnipeg,   Man. 

LATHES.  AXLE 
Bridgeford    Mach.    Tool   Works,    Rochester,   N.Y. 

LATHES.   PRECISION.   BENCH 
W.   F.  &  John  Barnes  Co..  Rockford, 
Blount.  J.  G..  &  Co.,  Everett,  Mass. 
Can    Fairbanks-Morse    Co.,    Montreal. 
Fosa   &    Hill    Machy.   Co..  Montreal. 
Garlock-Walker   Machinery    Co.,    Toronto.    Ont. 
Hardinge   Bras..   Chicago,    111. 
New   Britain   Mach.    Co..   New   Britain.   Conn. 
Pratt    &    Whitney   Co.,    Dundas,    Ont. 
Rivett    Lathe    &    Grinder   Co..    Boston,    Mass. 

LATHES,  BAND  TURNING 
The    Jenckes    Mach.    Co.,    Ltd.,    Sherbrooke,    Que. 
Hoelofson    Machine   &   Tool   Co..    Toronto.    Ont. 
Warden   King  Co..   Montreal.  Que. 

LATHES,  BRASS 
Acme   Machine  Tool  Co.,   Cincinnati,   Ohio. 
Hardinge    Bros..    Inc..    Chicago.    111. 

LATHES.   ENGINE 
Acme   Machine   Tool   Co..   Cincinnati,    Ohio. 
John    Bertram   &   Sons    Co.,    Dundas, 
Bridgeford    Mach.    Tool    Works,    Rochester.   N.Y. 
Canada    Machinery  Corp..    Gait,    Ont. 
Can.    Fairbanks-Morse   Co.,    Montreal. 
Cincinnati    Iron    &    Steel   Co.,  Cincinnati,  Ohio. 
Fo-ss  &   Hill    -Machy.    Co.,   Montreal. 
Garlock-Walker    Machinery    Co.,    Toronto,    Ont. 
Garvin   Machine  Co..    New   York. 
Hamilton   Mach.   Tool   Co..   Hamilton,   Ohio. 
Hill.    Clarke   &    Co..    Chicago,    111. 
Himoff  .Mach.   Co..   Inc..  Astoria.  L,I.,  New  York. 
MoCabe,   J,    J.,   New   York,    N.Y. 
R.   .McDougall  Co..  Gait 
Niles-Bement-Pond  Co..   New   York. 
H.    W.    Petrie.    Toronto. 
Rivett    Lathe   &    Grinder   Co..    Boston,    Mass. 
Riverside    .Machinery    Depot,    Detroit,    Mich. 
Standard    Machy.  &  Supplies.   Ltd..  Montreal,  Que. 
Sebastian    J^athe    Co.,    Cincinnati.    Ohio, 
Whitcomtb-BMsdell    Mach.    Tool    Co.,    Worcester, 

Mass. 
A.    R.    Williams    Machy.    Co..   Toronto. 

LATHES,   JOURNAL   TRUEING 
Bridgeford   .Mach.    Tool    Works,    Rochester,    N.Y. 
MoCabe.   J.    J..    New   York.    N.Y. 

LATHES,    PATTERNMAKERS' 
J.    G.    Blount   Co..    Everett.   Mass. 
Canada    .Machinery  Corp..    Gait,    Ont 
Foss  &  Hill   Machy.   Co..   Montreal. 
Garlock-Walker   .Machy.    Co.,    Toronto.    Ont. 
The    Jenckes  -  .Mach.    Co. ,    Ltd. ,    Sherbrooke,    Que, 
.MoCabe,   J.    J..    New  York,    N.Y, 
H.    W,    Petrie,    Ltd.,    Montreal. 
H.    W.    Petrie,    Toronto. 

LATHES.  SINGLE  PURPOSE 
Bertram,   John,   &  Sons  Co.,   Dundas,   Ont. 
Canada    Machinery   Corp..    Gait.    Ont 
Can    Fairbanks-Morse   Co..    Montreal. 
Oarlock -Walker    Machy.    Co..    Toronto.    Ont 

Hepbum,   John   T. ,    Ltd..    Toronto. Himoff  Mach.   Co..   Inc..   Astoria.   L.I..   New  York. 
The    Jenckes   Mach.    Co..    Ltd..    Sherbrooke.    Que. 
McCabe.    J.   J..    New   York.    N.Y. 
Roelofson   Mach.   &   Tool   Co.,   Toronto.    Can. 
Wnlcott  Lathe  Co..   Jackson,  Mich. 

LATHES,  SCREW  CUTTING 

Bertram,  John,   &  Sons  Co.,   Dundas,   Ont 
Canada   Machinery  Corp.,   Gait,   Ont. 
Foss   &    Hill   -Machy.    Co..    Montreal. 
Foster  .Machine  Co..   Elkhart.   Ind. 
Garlock-Walker   Machy.    Co..    Toronto,    Ont 
Hardinge    Bros.,    Inc.,   Chicago,    111, 
Hepbum,  John  T.,  Ltd.,  Toronto. 
MoCabe.   J.   J..   New    ioik.    .N.Y. 
Niles-Bement-Pond  Co..  New  York. 

H.    W.   Petrie,   Toronto, 
Rivett   Lathe    &    Grinder    Co.,    Boston     Mass. 
Riverside   Machinery    Depot,    Detroit,    Mich. 

WhitcomJi-Blaisdell    Mach.    Tool    Co..    WorceiUr, 
Mass.  „ 

A.    R.    Williams    Machy.    Co..   Toront.1. 
LATHES,  SPINNING 

Bliss.    E.    W..   Co..    Brooklin.   N.Y. 
Ferracute   Mach.   Co.,   Bridgeton,  N.J. 
McCabe.    J.   J.,    New   York,    N.Y. 

LATHES,   TURRET  AND   HAND 
\cme   Machine  Tool    Co.,   Cincinnati,    Ohio. 
John    Bertram  &  Sons  Co..    Dundas. 

Blount.   J.    G..    &   Co..    Everett.   Ma-ss. 
Brown   &   Sharpe    Mfg.   Co..    Providence.    B.I.    . 
Can.    Fairbanks-Morse  Co..   Montreal. 
Canada   Machinery  Corp..    Gait.    Ont. 
Foss   &    Hill   Machy.    Co..   Montreal. 
Foster   Machine   Co.,   Elkhart,   Ind. 
Gariock-Walker    Machy.    Co..    Toronto.    Ont. 
Hardinge   Bros..    Inc.,    Chicago,    111, 

Hepbum.    John   1..    Ltd..    Toronto.    Ont Hill.    Clarke   &    Co..    Chicago,    lU. 
Himoff  Mach.   Co.,   Inc.,   Astona,  L.I..   New  York. 
The   Jenckes   Mach.   Co..    Ltd..   Sherbrooke.    Que. 

B    K.   LeBlond  Mach.   Tool  Co..  Cincinnati.  Ohio. 
.MoCabe,    J.   J..    New   York.    N.Y. 
Mulliner-Enlund    Tool    Co..    Syiacu.se.    N  1. 
National-Acme    Co,,    Cleveland.    Ohio. 
New    Britain    Machine    Co.,    -New    Britain.    l,onn, Niles-Bement-Pond    Co.,   New    York. 
Pratt    &    Whitney    Co..    Dundas,    Ont. 
H.    W.    Petrie,   Toronto. 
Bivett    Lathe   &   Grinder   Co..    Boston.    Mass. 
Riverside    MachineiT    Depot,    Detroit.    Miih. 
Standard    Machy.  &  Supplies,  Ltd.,  Montreal,    Que. 
Steinle   Turret    Mach.    Co..    .Madison.    Wis. 
Warner   &    Swasey   Co..    Cleveland.    O 
A.    R.    Williams   Machy.   Co..   Toronto. 

LEAD   BURNING 
St.   Lawrence  Welding  Co..  Montreal,  Que. 

LEATHER  STRAPPING 

Graton   &   Knight  'Mfg.   Co..   Worcester.   Mass. 

LIFTS,  PNEUMATIC 
Whiting   Foundry    Equipment  Co,,    Harvey,    lU. 

LINK    BELTING 
Can.    Fairbanks-Morse  Co.,   Montreal 
Jones    &    Glassco,    Montreal.    Que. 
Morse   Chain    Co..    Ithaca.    N.Y. 

LINOLEUM   MILL  MACHINERY 
Bertrams.    Ltd.,    Edinburgh,    Scotland. 

LIQUID  AIR 
Carter   Welding    Co.,    Toronto.    Ont. 
L'Air   Liquide    Society.    Montreal.   Toronto. 
Prest-O-Lite  Co.,    Inc..   Toronto.    Ont 

LOCKERS,    STEEL   WARDROBE 
AND  STEEL  MATERIAL 

Canada   Wire   &    Iron   Goods   Co..    Hamilton,    Out. 

LUBRICANTS 
Cataract   Refining  &   Mfg.    Co.,  Toronto. 

LUBRICATORS 
Roper,    C,    F.,    &  Co,,   Hopedale.    Masi 
Trahem    Pump  Co..   Rockford.    III. 

MACHINERY   DEALERS 
Baiid    Machv.    Co..    W.    J..    Detroit.  Mich. 
Can.    Fairbanks-.Morse   Co..    Montreal. 
Dickow.    Fred  C.  Chicago.   111. 
Garlock-Walker  Machy.   Co.,    Toronto.    Ont. 
Foss    Sc   Hill    Machy.    Co.,    Montreal. 
H.    W.    Petrie.    Ltd.,    Montreal. 
H.    W.    Petrie.    Toronto. 
R.   E.  T.   Pringle,   Ltd..  Toronto.  Ont. 
Standard    Machy.  &  Supplies.  Ltd..  Montreal,    Quo, 
A.    R.    Williams   Machy.   Co..   Toronto. 

MACHINERY    GUARDS     (SEE    GUARDS) 
MACHINERY   REPAIRS 
Presto-Lite   Co.,    Inc..   Toronto,    Ont 
Sumbling    Mach,    Co..    W.    H..   Toronto.    Ont. 

MACHINISTS'  SCALES.  SMALL 
TOOLS  AND  SUPPLIES 

Can.    Fairbanks-Morse    Co..    Montreal. 
Frank    H.    Scott,    Montreal. 
J.    H.    Williams   &  Co..    Brooklyn.    N.Y 

MANDRELS 
Can.    Fairbanks-Morse    Co..   Montreal. 
Cleveland   Twist   Drill   Co.,   Cleveland, 
Hannilin   .Mfg.   Co.,   Chicago,   111. 
A.    B.    Jardine    &   Co.,    Hespeler,    Ont 
Manufacturers    Equip.    Co..    Chicago.    111. 
Monarch    Brass    Mfg.    Co..    Toronto.    Ont. 
Morse   Tavist   Drill  &  Mch.  Co..  New  B.xlf]i<i,  Mass. 
H.    W.    Petrie.    Ltd..   Montreal. 
H.    W.    Petrie.    Toronto. 
Pratt   &    Whitney   Co.,    Dundas,    Ont. 

MARKING    DEVICES 
Pritchard-Andrews  Co,   of  Canada,   Ottaw.i,    Ont. 
Matthews,   Jas.    H.,   it    Co.,    Pittsburgh.    Pa. 

MARKING  MACHINERY 
Brown.    Boggs    Co.,    Hamilton,   Ont. 
Foss   &    Hill    Machy.   Co..   .Montreal. 
Martin    Machine    Co..    Greenfield.    Mass 
Noble    &    Westbrook    .Mfg.    Co..    Hartfonl.    Conn. 
Perrin,    Wm.    R.,    Toronto. 

MEASURING  MACHINES 
Piatt    &     Whitney    Co..     Dundas.    Ont, 

MEASURING   TAPES    AND   RULES 
James    Chesterman    &    Co.,    Ltd.,    Sheffield.    Ent. 

METALLURGISTS 
Can.    Inspection   &   Testing   Lab.,    Montreal.    Que. 
Toronto   Testing   Laboratory.    Ltd..    Toronto. 

METALS 
Can     B.    K.    Morton.    Toronto.  'Montreal. Dom.    Iron   &   Wrecking  Co.,   Ltd.,   .Montreal,   Qu». 
Standard    Machy.  &  Supplies,    Ltd..  Montreal,    Que. 

METERS.   OIL.   WATER 
Bowser  &    Co..    Inc..    S.    F.,    Toronto,    Ont. 

MILL   MACHINERY 
Alexander    Fleck,    Ltd.,    Ottawa. 

MILLING   MACHINES,    AUTOMATIC 
Hilton    Mach,   Tool   Co.,    Bridgeport,    Conn. 
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Rod    Heating 
FURNACES 

Why  is  this  a  profitable  jurnace  to 

operate? 
B  it  is  especially  designed  for  quick  and  economical  work.    It  heats  the 
6Cd.US6  rods  uniformly  full  length.  Stock  can  be  worked  dt>wn  to  the  limit. 

It  gives  proper  temperatures  so  that  reheats  are  reduced  to  a  minimum  when  working 

on  long  rods.  This  alone,  saves  time,  labor  and  fuel — all  of  which  reduce  manufactur- 
ing costs  and  increase  profits. 

Of  heavy  construction  throughout.  Equip j^ed  with  either  oil  or  gas  burners  or  with 
combination  oil  and  gas  burners,  which  permit  the  use  of  either  fuel  as  desired.  Fire 

brick  is  of  the  highest  grade.     Can  be  sup])lied  with  water-cooled  front  if  desired. 
THE  TATE  JONES  BOLT  HEADING  OR  FORGING 
FURNACE   is  a   logical  accompaniment  to  the   above. 

Send  for  BiiUcfin  of  ToM-Jones  Forges.     Mention  your  re- 
quirements so  that  we  can  send  the  proper  literature. 

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

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



118 CANADIAN     jNI  A  C  H  I  N  E  R  Y Volume  XVIII. 

MILLING  ATTACHMENTS 
Becker   ^lilling   Machine   Co.,    Boston,   Mass. 
John    Bertram    &    Son5    Co..    Dunda^. 
Brown    A:    Sharpe    Mfg.    Co.,    Providence, 
Canada    .Maclimery    Corp.,     Gait,    Ont. 
Cincinnati    Milling    Machine   Co.,    Cin^iinnati. 
Cleveland   Milling   Mach.   Co.,   Cleveland,    Ohio. 
Ford-Smith    Mach.    Co.,    Hamilton,    Out. 
Fox    Machine    Co.,    Jackson,    Mich. 
Hardinge  Bros.,    Inc,  Chicago,   111. 
Hendey    Mach.    Co.,    Tonington.    Coim. 
Hinckley  -Machine   Works.    Hinckley,    Wis. 
Kempsmith    Mfg.    Co.,    Milwaukee,    Wis. 
Niles-Bement-Pond    Co.,    New    York. 
Pratt    &    Whilney   Co.,    Dundas,    Ont. 
Taft-Pierce    Mfg.    Co..    Woonsocket,    R.I. 

MILLING  MACHINES.   HAND 
Hardinge   Bros.,   Inc.,   Chicago,   111. 
United   States   Mach.    Tool  Co..    Cincinnati,    Ohio. 
Pratt    &    Whitney    Co.,    Dmida-i.    OnL 
Whitney   Mfg.    Co.,    Hartford,   Conn. 

MILLING    MACHINES,    HORIZONTAL 
AND   VERTICAL 
Becker  Milling  Machine  Co.,   Boston.   Mass. 
Brown    &    Sharpe   Mfg.    Co..    Providence. 
John    Bertram    &    Sons    Co..    Dundas. 
Cleveland  Milling  Machine   Co.,   Cleveland,   Ohio. 
Canada    Machinery    Corp.,    Gait,    Ont. 
Ford-Smith    Mach.    Co.,    Hamilton.    Ont. 
Foss    &   Hill    .Machy.    Co..    Montreal. 
Fox    Machine    Co.,    Jackson,    Mich. 
Garlock-Walker   Machinery   Co.,    Toronto,    Ont 
Gooley    &    Ediund,    Cortland,    N.Y. 
Hardinge   Bros..    Inc.,    Chicago,    111. 
Hill.    Clarke    &    Co.,    Chicago.    111. 
Kempsmith    Mtg.    Co.,    Milwaukee,    Wis. 
R.   K,  LeBIond  .Mach.  Tool  Co..  Cincinnati.  Ohio. 
Niles-Bement-Pond    Co.,    New    York. 
H.    W.    Petrie,   Ltd..    Montreal. 
H.   W.   Petrie.   Toronto. 
Pratt    &    Whitney   Co..    Dundas,    Ont. 
Riverside  Machinery  Depot,   Detroit.  Mich. 
Steptoe.    The    John    Co.,    Cincinnati.    Ohio. 
United  States  Mach.  Tool  Co..   Cincinnati.   Ohio. 
Whitney   .Mfg.    Co..    HartfonJ,   Conn. 
A.    R.    Williams   .Mnchy.    Co.,    Toronto. 

MILLING  MACHINES.   PLAIN, 
BENCH    AND   UNIVERSAL 

Becker   .Milling   Machine   Co..    Boston.    .Mass. 
BUton  .Mach.    Tool   Co..   Bridgeport,  Conn. 
Brown    &    Shai-pe    Mfg.    Co.,    Providence. 
Canada    .Machinei-j-    Coni.,     Gait,    Out. 
Cincinnati    Milling'   .Machine  Co.,    Cincinnati. 
Ford-Smith    Mach.    Co.,    Hamilton,    Ont. 
Foss  &  Hill   -Machy.    Co..   Montreal. 
Fox   Machine    Co..    Jackson.    Mich. 
Garlock-Walker   Machinery   Co..    Toronto.    Ont Garvin   Machine   Co..    New   York. 
Gooley    &    Ediund.    Cortland.    N.Y. 
Hardinge    Bros..    Inc.,    Chicago,    111. 
Hendey   Machine   Co..    Torrington. 
Kempsmith    Mfg.    Co..    .Milwaukee,    Wis. 
R.   K.   LeBlond  Mach.   Tool  Co..  Cincinnati.  Ohio 
Niles-Beraent-PoTid    Co.,    New    York 
H.    W.    Petrie.   Toronto. 
Pralt  &   Wliilney  Co.     Dundas.    Ont 
Steptoe,    ITie  John   Co.,    Cincinnati,    Ohio, 
A.    R.    Williams   .Machy.    Co.,    Toronto, 

MILLING  MACHINES,  PROFILE 
Brown    &    Shanie   .Mfg.    Co.,    Providence. 
Can.    Fairbanks  .Morse    Ccj..    Montreal. 
Foss    &    Hill    .Machy.    Co..    .Montreal. 
Garlock-Walker    .Machinery   Co.,    Toronto     Ont Garvin   .Machine   Co.,    New   York 
H.    W,    Petrie.   Toronto. 
Pratt    &    WHiilnpy   Co..    Dundas,    Ont 
Riverside  '.Machinery   Depot,   Detroit,    Mich. MILLING    TOOLS 
Aikenhead    Hardware    Co..    Toronto.    Ont. 
Brown   &  Sharpe    .Mfg.   Co.,    Providence 
Ford-Smith    LMach.    Co.,    Hamilton,    Ont Geometric   Tool    Co.,    New    Haven.   Conn 
Kempsmith   Mfg.    Co..    .Milwaukee.    Wis. Tahor  Mfg.   Co.,   Philadelphia,   Pa. MINE  CARS 

Cau.    Fairbanks-.Morse    Co..    Montreal. 
Cummings   &  Son,   J.    W..   New  Glasgow,    Canada 
Jenckes    Mach.    Co..    Sherbrooke.   Que. 
MacKinnon.    Holmes   Co..    Sherbrooke. 
.Marsh    &    Henthom,    Belleville,    Ont 
Modem    Tool    Co.,    Erie,    Pa. 
Pratt    &    VMiitney    Co.,    Dundas,    Ont 
Sheldons,    Ltd.,    Gait,    Ont 

MINING  MACHINERY 

Can.    Fairbanks-.Morse    Co.,    Montreal. 
Cleveland   Pneumatic  Tool  Co.    of  Canada.  Toronto 
Jencke;!    Mach.    Co.,    Sherbrooke,    Que. 
H.    W.    I'elrie,   Ltd.,    .Montreal. 
H.    W.    Petrie.    Toronto. 
A.    n.    Williams   .Machy.    Co.,    Toronto. 

MITTENS 

Hickory    Steel-Grip    Glove   Co.,    Chicago,    111, MORTISING   MACHINES 
Canada    .Machinery    Corp..     Gait.    Ont. 
Gariock  Walker  Machinery  Co.,  Toronto,  Ont, 

■  New  Britain  .Mach.  Co.,  .New  Britain,  Conn. 
MOTORS,   ELECTRIC 

Can.    Fairbanks-.Morse    Co..    Montreal. 
Garlock-Walker   .Vlachinerj'   Co..    Toronto.    Ont 
Lancashire   Dynamo  &   Motor  Co.,   Ltd.,  Toron'o. 
H.    W.    Petrie.    Ltd.,    Montreal. 
R.    E.    T.     Pringle.     Ltd.,    Toronto.    Ont. 
A.    R.    Williams    Machy.    Co.,    Toronto, 

MOTORS,    PNEUMATIC 
Cleveland  Pneumatic  Tool  Co.  of  Canada.  Toronto. 
Gariock-Walker    .Machinery    Co..    Toronto.    Ont. 

MULTIPLE    INDEX    CENTRES 
Garvin    Machine   Co..   New  York. 

NAIL    MACHINERY 

Sleeper  &  Hartley,    Inc.,   Worcester',   Mass. 
NAME   PLATES,   BRONZE,   ETCHED 
AND    STAMPED 
Matthews,   Jas.    H.,    &   Co..    Piltslmrgh.    Pa. 
Pritciittrd-Andrews   Co..   Ottawa.    Can. 

NIPPLE  HOLDERS 
Cnrtis   &   Curtis   Co.,    Bridgeport,    Co&s. 

NIPPLE   THREADING    MACHINES  [ 
John    H.    Hall    &    Sons.    Ltd..    Brantford,    Out.  i 
Landis  Machine  Co.,    Waynesboro,    Pa, 

NITROGEN 

Carter   Welding  Co..   Toronto,   Ont. 

L'Air    Liquide    Society.    Montreal,    Toronto. 
NUTS,  SEMI-FINISH    AND   FINISHED 

Canadian    B.    K.    Morton.    Toronto,    Montreal, 
Gait    Machine   Screw   Ca,   Gait,    Ont 
National-Acme   Co..    Cleveland.    Ohio. 

NUT  BURRING  MACHINES 

Xa'ional    Machv.    Co.,    Tiffin.   O. 
Petrie  of  Montreal.    Ltd..   H.    W..   Montreal,   Que.        [ 

NUT  MACHINES   (HOT) 
National    .Machy.    Co..   Tiffin.   O. 
Petrie  of   Montreal.    Ltd..   H.    W..   Montreal.   Que. 

NUT   FACING  AND   BOLT  SHAVING  ' MACHINES  I 
(rarvin    Machine  Co..   New  York. 
National   Machy.    Co..   Tiffin.   O. 
Petrie   of   Montreal.    Ltd..    H,    W..   Montreal,   Que.        I 
Victor  Tool  Co..   Waynesboro.   Pa.      *  I 

NUT'  TAPPERS 
John    Bertram    &    Sons    Co..    Dundas. 
Canada    Machinery    Corp..     Gait,    Ont  | 
Garvin    Machine   Co..   New  York. 
Greenfield   Tap  &  Die  Corp..   Greenfield,  Mass. 
Hall.   J.    H.,    &   Son,    Brantforvl.    Ont 
A.    B.   Jardine  &  Co.,    Hespeler. 
T.andis    Machine   Co..    Waynesboro.  ■  Pa. 
National    Machy.    Co..   Tiffin.   O. 
Petrie  of   Montreal.   Ltd..   H.    W.,  Montreal,   Que 

OIL.     DRAWING 
Elm    Cutting  Oil   Co.,   Toronto,   Ont 

OIL    SEPARATORS 
Can.    Fairbanks-JMorse    Co.,    Montreal. 
Sheldons,    Ltd..    Gait.    Ont. 
Smart -Turner  Machine  Co.,  The,  Hamilton. 

OIL  STONES 

Aikenhead   Hardware  Co.,    Toronto.    Ont. 
Carborundum    Co..    Niagara    Falls.    N.Y. 
Norton  Co..    Worcester.    Mass. 

OIL  STORAGE   SYSTEMS 
Bowser   &    Co..    Inc..    S     F..    Toronto,    Ont. 

OSCILLATING  VALVE   GRINDERS 
(PNEUMATIC) 
Cleveland   Pneumatic  Tool  Co.   of  Canada.  Toronto 

OVENS    FOR    BAKING.    BLUING.    DRYING, 
ENAMELING.   JAPANNING    AND 

LACQUERING 
Brantford    Oven    &    Rack    Co..    Brantford,    Ont 
Oven    Eqiiipnient  &   Mfff.   Co..    New  Haven,   Conn. 
W'hiting   Foundry   Equipment  Co..   Harvey.    III. 

OVEN    TRUCKS.   STEEL 
Brantford    Oven    .^    Rack    Co..    Brantford.    Ont. 
MacKinnon.   Holmes  &   Co..   Sherbrooke.   Que. 
Oven   Equipment   *    Mfg.    Co..    New  Haven.    Conn. 
Whiting    Foundry    Equipment   Co  .    Rarvpv.    111. 

OVENS    FOR    DRYING.   TEMPER   AND 
UNDER    TRUCKS 

Brantford    Oven    &    Rack    Co..    Brantford.    Ont 
Oven   Equipment  &   .Mfg.   Co..    New   Haven.   Conn. 

OXY-ACETYLENE  WELDING  AND 
CUTTING 

Can.    Welding  Works,   Montreal,   Que.  , 
Carter    Welding    Co.,    Toronto.    Ont. 
Prcst-O-T.ite    Co..    Inc..    Toronto.    Ont. 
s*.    T.nwirucp    Welding   Co..    Montreal.    Que. 
Toronto    Welding   Co..    Toronto.    Ont. 

OVY-ACETYLENE  WELDING   AND 

CUTTING   PLANT 
Carter    Wielding    Co..    Toronto.    Ont. 
T.'Air    Liquide    Society.    Montreal,    Toronto. 
Prpst-0-T.ite    Co..    Inc..   Toronto,    Ont. 

OXYGEN    (SEE  ACETYLENE) 
L'.\ir    Liquide    Society.    Montreal.    Que. 

PACKINGS.    ASBESTOS 
Bennett   W.   P..   51    Montford   St.   Montreal,   Que. 
Cleveland    Wire    Spring  Co.,   Cleveland. 
New  Britain  Mach.  Co..  New  Britain.  Conn. 

PACKINGS.  LEATHER,  HYDRAULICS, 
ETC. 

Ornfnn    &    Knight   Mfg.   Co..    Worcester,    Mass. 
William    R.    Perrin,    Ltd.,    Toronto. 
H.    W.    Petrie,    Toronto. 

PAPER  MILL  MACHINERY 
Bertrams.    Ltd.,    Edinburgh,    ScoHnnd. 
MacKinnon.    Holmes   &    Co.,    Sherbrooke,    Que. 
stuitevant  Co..   B.    F.,  Gait   Ont. 

PATTERN  SHOP  EQUIPMENT 
Canada    Machinery    Corp.,     Gait.    Ont. 
Fox    Machine    Co..   Jackson,    Mich, 
Garlock-Walker    Machinery    Co.,    Toronto,    Ont 

PATENT    SOLICITORS 
Budden.    Hanbury.   A.,   Montreal. 
Fethei-stonhaugh   &   Co.,    Ottawa. 
:\Iarion  Sc  Marion,  Montreal. 
Rilout   &   Maybee,  Toronto. 

PATTERNS 
Winnipeg    Gear   &    Engr.    Co..    Winnipeg.    Man. 

PERFORATED    METALS    AND 
ORNAMENTAL   IRON    GOODS 
Canada  Wire  &  Iron  Goorls  Co..  Hamilton. 

PIG   IRON 
llanna    &   Co..   M.    A..   Heveland.    O. 
Steel   Co.    of  Canada.   Ltd..   Hamilton.   Ont. 

PIPE  CUTTING  AND  THREADING 
MACHINES 

Huiteitield   &   Co..    Rock    Island.    Que. 
Can.    Fairbanks-Morse  Co..    Montreal. 
Curtis   &    Curtis    Co..    Bridgeport.    Conn. 
Dominion   .Machinery  Co..   Toronto.   Ont 
Foss   &   Hill    Machy,    Co.,   Montreal. 
Fox    .Machine   Co.,   Jackson,    Mich. 
Garlock-Walker   Machinery    Co..    Toronto,    Ont, 
Gai-vin    .Machine   Co.,    New    York, 
John    H.    Hall    &    Sons,    Brantford, 
A.    R.    Jardine   &    Co..    Hespeler,    Ont. 
Landis  Machine  Co.,   Waynesboro,    Pa. 

R.    McDougall    Co..    Gait 
H.    W.    Petrie.    Toronto. 
Wells    Bros.    Co.    of    Canada.    Gait.    Ont 
Williams  Tool   Co..    Erie,   Pa. 
A.    R.    Williams    .Machy.    Co..   Toronto. 

PIPE   RIVETED   STEEL 

The  Jenckes    Mach.    Co.,  Ltd.,  Sherbrooke.    QiK. 
Toronto    Iron    Works.    Ltd.,    Toronto. 

PIPE  CUTTERS,   ROLLING 

Curtis  &  Curtis  Co.,   Bridgeport,  Conn. 
John   H.    Hall   &   Sons,    Ltd,,    Brantford,    Ont 
H.  W.   Petrie,  Ltd.,  Montreal, 
Wells   Bros.    Co.    of   Canada,    Gait,    Ont. 

PLANER  JACKS 
Armstrong  Bros.  Tool  Co.,  Chicago. 

PLANERS,  STANDARD  AND  ROTARY 
John  Bertram  &  Sons  Co.,  Dundas. 
Canada    .Machinery    Corp.,    Gait,    Ont. 
Can.    Fairbanks-.Morse  Co.,    Montreal. 
Foss    &    Hill    Machy.    Co..    (Montreal. 
Gardner.   Robt..   &   Son.   Montreal. 
(3arlock-Walker    Macliinery    Co.,    Toronto.    Ont. 
Garvin    Machine   Co..    New    York. 
Hamilton    .Machine    Tool   Co..    Hamilton.    Ohio. 
Hill,    Clarke    &    Co..    Chicago.    111. 
Morton    Mfg.    Co..    Muskegon  Heights,    ilich. 
Niles-Bement-Pond    Co.,    New    York. 
Petrie  of   Montreal,   Ltd.,   H.    W.,   Montreal,   Qu», 
H.    W.    Petrie,    Toronto. 
Whitcomb-Blaisdfll    .Mach.    Tool    Co..    Worcester, 

Mass. 

PLANING  AND  SHAPING  MACHINERY 
Canada    Machinery    Corp..    Gait.    Cint. 
(Tan.    Fairbanks-Morse  Co..    Montreal. 
Foss   &   Hill    Machy.    Co..    Montreal. 
Garlock-Walker   Machineiy   Co..    Toronto,    Ont 
Garvin    Machine    Co..    New   York. 
Hamilton   Machine   Tool  Co..  Hamilton,    Ohio, 
Niles-Bement-Pond    Co..    New    York. 
Petrie  of  Montreal,    Ltd.,   H.   W.,    .Montreal,   Qu«. 
H.    W.    Petrie,    Toronto. 
Riverside    Machinery    Depot,    Detroit,    Mich. 
Steptoe,   The   John   Co.,    Cincinnati,    Ohio. 
A.    R,   Williams  Machy.   Co.,  Toronto. 

PLANING    MILL    EXHAUSTERS 
Can.    Blower    &    Forge    Co.,    Kitchener,    Ont. 
Sheldons.    Ltd..    Gait,    Ont 
Niles-Bement-Pond   Co.,    New    York. 

PLIERS 

Aikenhead   Hardware  Co.,   Toronto. 
Canadian   Billings  &  Spencer,   Ltd.,  Welland. 

PRESSES,    ARBOR 
Atlas  Press  Co.,   Kalamazoo,  Mich. 
Hannifin   Mfg.   Co..   Chicago.    III. 
Melahvood   Mfg.    Co.,    Detroit,   Mich. 

PRESSES,   BROACHING,  FORGING 
AND  FLANGING 

.'Vtlas    Press    Co.,    Kalamazoo,   Mich. 

E.    W.    Bliss   Co.,    Brookls-n,    N.Y. 
Feriacute   .Machine    Co..    Bridgeton.    N.J. 
Metalwood   .Mfg.   Co..   Detroit,   Mich. 
Toledo  -Machine   &   Tool  Co.,  Toledo. 

PRESSES,   CAM.  TOGGLE,  EYELET 
Baird    Machine  Co..    Bridgeport.   Conn. 
Bliss  Co.,    E.    W..    Brooklyn,   N.Y. 
Consoli.lated    Press    Co..    Hastings,    -Mich. 
Toledo   Macliim-   .^-   Tool  Co.,  Toledo. 

PRESSES  FOR   SHELLS 

Atlas    Press    Co..    Kalamazoo,    ftlich. 
Bliss  Co..   E.    W..   Brookl>-n,   N.Y. Charies    F.     Elmes    Eng.    Works,    Chicago. 
Dominion   Machinery  Co..   Toronto.   Ont 
Ferraciite   Macliine   Co..    Bridgeton.    N.J. 
Foss    &   Hill    .Machy.    Co.,    -Montreal. 
Garlock-Walker  -Machinery  Co.,   Toronto,   Ont 
Metalwood    -Mfg.    Co..    Detroit.    Mich. 
William   R.    Perrin,    Ltd..   Toronto. 
Petrie  of  Montreal.   Ltd.,   H.   W.,  Montreal,  Que. 
H.    W.    Petrie.    Toronto. 
West    Tire    Setter   Co.,    Rochester,    N.Y. 

PRESSES,   FILTER 
William    It.    I'lrrin.    Ltd.,   Toronto. 

PRESSES,    DROP    AND    FORGING 
W,    H.    Hiiuliell    &    Son.   Toronto. 
E.    W.    Bliss  Co.,    Brooklj-n.    N.Y. 
Brown     Boggs    Co.,    Ltd.,    Hamilton,    Canada. 
Charles    F.    Elmes    Eng.    Works,    Chicago. 
Can.   Fairbanks-Morse  Co..   .Montreal. 
Erie    Foundry   Co.,   Erie,    Pa. 
Niles-Bement-Pond    Co.,    New    York. 
William    R.    Perrin,    Ltd.,    Toronto. 
Petrie   of  .Montrral,    Ltd..   H.    W..    .Montreal,   Que. 
H.    W.    Petrie.    Toronto. 
Toledo  Machine  &  Tool  Co..  Toledo. 

PRESSFS.  HYDRAULIC 
John   Bertram  ..t  Sons  Co..  Dundas. 
Charies    F.     Elmes    Eng.    Works.    Chicago. 
Ferraeute    Machine   Co..    Bridgeton.    N.J. 
Metalwood    Mfg.    Co..    Detroit,    .Mich. 
Niles-Bement-Pond   Co.,    New    York. 
William    R.    Perrin.    Ltd.,    Toronto. 
Petrie   of  Montreal.    Ltd.,    H.    W.,   Jlontrea],   Qu». 
Slandai-d    Machy.  &  Supplies.    Ltd.,    Montreal,  Que. 
H.    W.    Petrie,   Toronto. 
Toledo   Machine   &   Tool   Co..  Toledo. 
West    Tile   Setter  Co..    Rochester.   N.Y. 
A.    R.    Williams  Machy.    Co.,   Toronto. 

PRESSES,   PNEUMATIC 
Melalwonl    Mfg.    Co..    Detroit,    Mich. 
Tnle<lo   Machine   &   Tool  Co.,  Toledo. 

PRESSES,  POWER 
Haiid    .Mncliine    Co..    Bridgeport,    Conn. 

E.    W.    Bliss   Co..    Brooklj-n.    N.Y. 
Brown.    Hoggs    Co.,    Ltd.,    Hamilton,    Canadl. 
Canada    Machinery    Coip.,    Gait    Out 
Can.     Fairbanka-.Moree    Co..    Montreal. 
Consolidated   I'less   Co..   Hastings.    Mich. 
Charies    P.    Elmes    Eng.    Works.    Chicago. 
Gariock-Walker   Machinery  Co..   Toronto,   Ont 
William    R.    Perrin.    Ltd.,    Toronto. 
I'etrie   of  .Montreal,    Ltd.,    H.    W..    .Montreal.   Que. 
H.   W.   Petrie.  Toronto. 
Riverside   .Machinery    Depot,    Detroit,   Mich. 
To:e<lo   Machine  &   Tool   Co..   Toledo A.    R.    Williams  Machy.   Co.,  ToronU. 
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For   Recording    Temperatures 

from-40'  to  + 1000°  F. Tycos    Recording 
Thermometers 
In  the  daily  work  of 

the  industrial  chemi- 
cal engineer  and  the 

modern  metallurgist 
accuracy  plays  an  all  im- 

portant role.  Guess  work 
and  approximations  in 
temperature  rcKUlation 
are  beinff  replaced  by 
Tyccs  instruments  on 
every  side — because  their 
extremeaccuracy.  depend- 

ability and  thorouijlilv 
rutrued  construction  af- ford indisputably  efficient 
means  of  control. 
We  are  specialists  in  the 

manufacture  and  design 
of  H  &  M  Type  Thermome- 

ters, Tycos  Recording  and 
Indicating  Thermometers. 
Automatic  Temperature& 
Pressure  Regulators.  Mer- 

cury Vacuum,  aud  Abso- 
lute Pressure  Gauges,  En- 

graved Stem  Thermometers,  Hydrometers,  Hygrometers,  Thermo- 
Electric  and  Radiation  Pyrometers,  and  many  other  measuring  instru- 

ments used  in  the  Industrial,  chemical  and  metallurgical  arts. 
Illustrated  descriptive  catalogues  and  bulletins  are  yours  for 

the  asking.  Please  advise  us  your  conditions  so  we  can  quote  pre- cisely and  with  accuracy. 

—  \j^^  T^yf<^f /nstrument  Companies — Rochester,  N.Y 
201  Royal  Bank  Hid.,  Toronto,  Can. 

Exact 

Temperature 
Measurement 

]n  all  heat-treatment  operations, 

Thwing  Pyrometers  fill  every  require- ment. Accurate  to  a  high  degree,  they 
still  have  all  the  ruggeii  durability  to 

withstand  the  hard  usage  of  the  tool- 

room, the  steel  mill  and  similar  places. 

Thwing  Instruments  are  built  in  both 

the  Indicating  and  Eecording  Type, 

giving  up  to  12  readings  on  a  single recorder. 

Catalog  No.  8  describes  the  en- tire line.     Write  for  your  copy. 

Thwing     Instrument     Co. 
34th  St.  i  Lancaster  Ave.,  Philadelphia.  Pa. 

Canadian  Representative:  Mr.  James  DeVon 
227  Davenport  Rd.,  Toronto.  Ont. 

flllliililll.ll IlllllilJiUll:! 

TYPE  E-4 

Two  G.  &  B.  Furnaces 
from  a  stock  of  over  100  types  and  sizes 
— a  furnace  for  every  purpose.  And  at 

present  we  are  making  immediate  de- liveries on  nearly  all  types. 

With  a  Gilbert  &  Barker  furnace  you  are 
assured  of  efficient  and  economical  heat- 
treating,  annealing,  hardening,  etc.  Our 
half  century  of  experience  with  liquid 
and  gaseous  fuels  for  heat  treatment  of 
metals  makes  us  confident  of  our  ability 
to  solve  your  heat-treating  problems.  Put 
them  up  to  us. 

Catalog  24  describes  the  complete  line. 

Gilbert  &  Barker  Mfg.  Co. 
West  Springfield,  Mass. 

Canadian  Agents: 
WILLIAMS   &   WILSON,   LTD..  MONTREAL.  QUE. 

J  AS.  DE  VON,  227  DAVENPORT  RD.,  TORONTO,  ONT. 

TYPE  C-IS 

If  any  advertisement  interests  you,   tear  it   out   now   and   i>!oec   with   letters  to  be  answered. 
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PRESSES,  BALING 
William  R.   Perrin,  Ltd.,  Toronto. 

PRESSES,  SPRING  FOOT 
Bliss    Co.,    E.    W..    Brooklyn,    N.Y. 
Srown,  Boegs  &  Co.,  Hamilton,  Ont. 
Consolidated    Press    Co.,    Hastings,    Mich. 
Toledo  Machine  &  Tool  Co.,  Toledo. 

PRESSES,  SCREW 
Barnes,    W.    F.,    &   John,   Co.,    Rockford,    111. 
Bliss    Co.,    E.    W.,    Brooklyn,    N.Y. 
Ferracute    Mach.    Co.,    Bridgeton,    N.J. 
William  R.   Perrin,  Ltd.,  Toronto, 

PRESSES,   TRIMMING 
Bliss    Co..    E.    W.,    Brooklyn,    N.Y. 
Consolidated    Press   Co.,    Hastings,    Mich. 
Erie  Foundry  Co..  Brie,  Pa. 
Fcrracute   Mach.   Co.,    Bridgeton,   N.J. 

PROPELLERS 
Kennedy   &  Sons,    Wm.,  Owen  Sound,    Ont. 

PULLEYS 
American    Pulley    Co.,    Philadelphia. 
Baird   Alachine  Co.,    Bridgeport,    Conn. 
Bernard    Industrial  Co.,    Fortierville,   Que. 
Brown   &   Sharpe   Mfg.   Co.,    Providence,    R.I. 
Can.  Bond  Hanger  &  Oplg.  Co.,  Alexandria.  Ont. 
Can,    Fairbanks^Morse   Co.,    Montreal. 
Dominion   Machy.   Co.,  Toronto,  Ont. 
The   Jenckes   Mach.    Co.,    Ltd.,    Sherbrooke,    Que. 
Wm.    Kennedy  &  Sons,   Ltd.,  Owen  Sound,   Ont. 
Petrie  of   Montreal,   Ltd.,   H.   W.,   Montreal,   Que. 
H.    W.    Petrie,    Toronto. 
Positive  Clutch  &   Pulley  Works,   Ltd.,   Toronto. 
Standard  Machy.  &  Supplies,  Ltd.,  Montreal,  Que. 
The    Smart-Turner  Mach.    Co.,    Hamilton. 
A.    R.    Williams    Machy.   Co.,    Toronto. 

PULLEYS,  FRICTION  CLUTCH 
American    Pulley    Co.,    Philadelphia. 
Baird    Machine  Co.,    Bridgeport,    Conn. 
Petrie  of   Montreal.   Ltd.,   H.    W.,   Montreal,   Que. 
H.    W.    Petrie.    Toronto. 
Positive  Clutch   &    Pulley   Works,    Ltd.,    Toronto. 
Bernard  Industrial  Co.,  A.,   Fortierville,  Que. 

PULLEY  MACHINERY, 
DRILLING   AND   TAPPING 

Can.    Fairbanks-Morse    Co.,    Montreal. 
Cincinnati    Pulley   Machy.    Co.,    Cincinnati,    Ohio. 
Wells  Bros,  of  Canada,  Gait,  Ont. 

PUMPS,  AIR  „.    .      ,       . 
The   Jenckes    Mach.    Co.,    Ltd..    Sherbrooke,    Que. 
Smart-Turner  Mach.   Co.,   Hamilton. 

PUMPS,  CENTRIFUGAL 
Bowser  &   Co.,    Inc.,    S.    F.,    Toronto,    Out. 
Can.  Blower  &  Forge  Co.,   Kitchener,   Ont. 
Can.    IngersoU-Kand   Co.,   Sherbrooke.   Que. 
H.    W.    Petrie,    Toronto. 
Pratt  &   Whitney   Co.,    Dundas,   Ont. 
Sheldons,    Ltd.,    Gait,    Ont. 
Smart-Turner   .Mach.   Co..    Hamilton. 
Sturtevant  Co.,   B.    F.,    Gait,   Ont. 

PUMPS,  FUEL  OIL 
Bow.ser  &  Co.,   Inc.,   S.    F.,  Toronto,   Ont. 
Trahem    Pump  Co.,    Rockford,    111. 

PUMPS,  HIGH  PRESSURE 
Blake    Pump   &    Condenser   Co.,    Pitchburg,    Mass. 
Charles    F.    Elmes    Eng.    Works.    Chicago. 
William   R.    Perrin,    Ltd.,    Toronto. 
Smart-Turner  Mach.  Co.,   Hamilton. 

PUMPS.  ALL  KINDS 
Blake    Pump   &   Condenser   Cc. .    Fitchburg,    Mass. 
Can.   Blower  &  Forge  Co.,   Kitchener,   Ont. 
Charles   F.    Elmes   Eng.    Works,   Chicago. 
William  B.   Perrin,   Ltd.,   Toronto. 
H.    W.    Petrie,    Toronto. 
Smart-Turner   Mach.   Co..    Hamilton. 
A    R.   Williams  Machy.   Co.,  Toronto. 

PUMPS,    HYDRAULIC 
Blake    Pump   &    Condenser   Co.,    Fitchburg,    Mass. 
Charles   F.    Elmes   Eng.    Works,  Chicago. 
Mctalwood  .Mfg.   Co.,   Detroit,   Mich. 
Smart  Turner   Mach.  Co.,    Hamilton. 
William   R.    Perrin,   Ltd.,   Toronto. 

PUMPS,  LUBRICANT,  OIL 
Bellevue  Industrial   Furnace  Co..  Detroit,   Mich. 
Bowser  &   Co.,    Inc..    S.    F.,   Toronto,    Ont. 
Roper,   C,   F.,   Co..   Hopedale.  Mass. 
Trahem   Pump   Co..    Rockford,    111. 

PUMP   LEATHERS 
Can.   B.   K.   .Morton,   Toronto,  Montreal. 
Graton   &   Knight   Mfg.    Co.,   Worcester.   Mass. 

PUMPS,    ROTARY,    POWER    DRIVEN 
Bowser  &   Co.,    Inc.,    S.    F.,    Toronto,    Ont. 
Trahem  Pump  Co.,   Rockford,   111, 

PUNCHES   AND   DIES 
W.    H.    Banfleia   &   Sons,  Toronto. 
E.    W.    Bliss   Co..   Brooklyn,    N.Y. 
Brown,    Boggs   Co.,    Ltd.,    Hamilton,   Canada. 
Can.    Blower  &   Forge   Co..    Kitchener.    Ont. 
Ferracute    Mach.    Co.,    Bridgeton,    N.J. 
Can.    Fairbanks-Morse    Co..    Montreal. 
Gardner.   Robt.,  &  Son.  Montreal. 
A.  B,   Jardine  &  Co.,   Heapeler,  Ont. 
MuUiner-Enlund    Tool    Co.,    Syracuse,    N.Y. 
Petrie  of  Montreal,  Ltd.,  H.   W.,   Montreal,  Que. 
H.    W.    Petrie,    Toronto. 
Pratt  &  Whitney  Co.,   Dimdas,   Ont. 
Toledo  .Machine  &  Tool  Co.,  Toledo,   0. 

PUNCHES,  POWER 
John   Bertram  &  Sons  Co..   Dundas. 
B.  W.    Bliss   Co..   Brooklyn.    N.Y. 
Brown,    Boggs   Co.,    Ltd.,   Hamilton.    Canada. 
Canada    Machinery  Corp.,   Gait,   Ont. 
Consolidated   Press  Co..  Hastings,   .Mich. 
Ferracute    Mach.    Co..    Bridgeton.    N.J. 
NilM-Bement-Pond   Co..    New    York. 

PUNCHING  MACHINES.  HORIZONTAL 
Bertrams,    Ltd.,    Edinburgh,   Scotland. 
John  Bertram  &  Sons  Co..  Dundas. 
Canada   Machinery  Corp..    Gait,  Ont. 
E.    W.    Bliss   Co.,   Brooklyn,    N.Y. 
Blown,    Boggs    Co..    Ltd..    namilton.    Canada. 
N'iles-Bement-Pond  Co.,  New  York. 
W.    A.    Whitney   Mfg.    Co.,    Rockford,    III. 

PURIFYING   AND  SOFTENING 
APPARATUS 

Scaife   &    Sons  Co..   Wm.    B.,   Pittsburgh.    Pa. 
PYROMETERS 

Bellevue  Industrial  Furnace  Co.,   Detroit,   Mich. 

CANADIAN    MACHINERY 
Can.  Hoskins,  Ltd.,  WalkervUle,  Ont. 
Holz,    Herman   A.,    1    Madison    Ave..    New    York. 
Shore  Instmment  &   Mfg.  Co.,   New  York   Oily. 
H.    E.    Streeter,   New   Birks  Bldg..   .Montreal,   Que. 
Taylor   Instrument   Co.,    Rochester,    N.Y. 
Thwing   Instrument  Co..    Philadelphia,   Pa. 

QUARTERING    MACHINES 
John   Bertram   &   Sons  Co.,    Dundas. 
Niles-Bement-Pond  Co.,   New  York. 

RAILING,  IRON  AND   BRASS 
(SEE  GUARDS) 
RAIL  BENDERS 

Niles-Bement-Pond   Co.,    New    York. 

RAILROAD   TOOLS 
■Can.    Fairbanks-Morse    Co.,    Montreal. 
Cumming  &  Son,  J.   W.,  New  Glasgow.  Canada. 
Niles-Bement-Pond    Co.,    New    York. 

RAILS.    STEEL 
Cumming  &  Son,  J.   W.,  New  Glasgow,  Canada. 

RATCHETS 
Keystone    Mfg.    Co.,    Buffalo,    N.Y. 

RAW   HIDE   PINIONS   (SEE   GEARS) 
REAMER    FLUTING   MACHINES 

Garvin  Machine  Co.,    New   York. 

REAMERS.   ADJUUSTABLE 
Can.    Fairbanks-Morse    Co.,    Montreal. 
Cleveland    Twist   Drill    Co.,    Cleveland. 
.Morse  Tivist  Drill  &  .Mch.  Co..  New   H«1foi-d.  Mass. 
Osbom    (Canada),    Ltd.,    Sam'l,    .Montreal,    Que. Pratt    &    Whitney    Co.,    Dundas.    Ont. 
Standard  .Machy.  &  Supplies,  Ltd.,  Montreal,  Que. 
H.    E.    Streeter,   New  Birks  Bldg.,   Montreal,   Que. 
Whitman  &  Barnes  Mfg.  Co.,  St.  Catharines,  Ont. 

REAMERS,    BRIDGE,   EXPANDING 
AND   HIGH   SPEED 

Aikenhead   Hardware  Co.,   Toronto. 
Buttcrflcld    &   Co.,    Rock    Island,    Que. 
Pan.    Fairbanks-Morse    Co..    Montreal. 
Clark    Equipment   Co..    Buchanan,    Mich. 
Cleveland    Twist    Drill    Co.,    Cleveland. 
Illinois    Tool    Works.    Chicago,    111. 
Morse  TwLst  Drill  &  Mch.  Co..  New   Bedfoixl.  uMa.ss. 
McKenna    Brothers.    Pittsburgh,    Pa. 

Osbom    (Canada),    Ltd.,    Sam'l.    Jlontreal.    Que. Pratt   &    Whitney  Co..    Dundas,    Ont. 
R.    E.    T.    Pringle,    Ltd.,    Toronto,    Ont. 

REAMERS.   PIPE,   CYLINDER 
AND   LOCOMOTIVE 

Butterfield    &    Co.,    Rock    Island,    Que. 
Can.    Fairbanks-Morse    Co..    Montreal. 
Cleveland    Twist    Drill    Co.,    Cleveland. 
Mo:-se  Twist  Drill  &  .Mch.  Co.,  New   Bedfoid.  Mass. 
H.    W.    Petrie,    Toronto. 
Pratt    &    Whitney    Co.,    Dundas,    Ont. 

REAMERS.   STEEL  TAPER 

AND   SELF-FEEDING 
Butterfield    &    Co.,    Rock    Island.    Que. 
Can.     Fairbanks-Morse    Co..    Montreal. 
Clark    Equipment    Co..    Buchanan.    Mich. 
Cleveland    Twist    Drill    Co.,    Cleveland. 
Illinois    Tool    Works,    Chicago.    111. 
A.   B.  Jardin'e  &  Co.,  Hespeler.   Ont 
Moi-se  Twist  Drill  &  .Mch.  Co..  New   Betlford.  Mass. 
H.    W.    Petrie.    Toronto. 
Pratt    &    Whitney    Co..    Dundas,    Ont. 

REAMING  MACHINES.  PNEUMATIC 
rievelanfl    Pneumatic    Co.    Qif    Canada,    Toronto. 
Garlock-Walker   Machinery   Co..   Toronto.   Ont. 

RECORDING    INSTRUMENTS 
Bristol    On.,     Waterbury.    Conn. 
Taylor   Instrument  Co.,   Rochester,   N.Y. 

REGULATORS,    PRESSURE. 
TEMPERATURE 

Can      Fairbanks-Morse    Co..    Montreal. 
Taylor    Instmment    Co.,     Rochester,    N.Y. 
RESPIRATORS  ^,      ,     ,    ̂ .  . 

Strong,    Kennard    &  Nutt   Co.,   Cleveland,    Ohio. 

RIVET  MACHINES 
BUton    Mach.    Tool    Co..    Bridgeport,    C™n. 

Can.    Blower  &    Forge   Co.,    Kitchener.   Ont. 
Grant  .Mfg.   &   Machine  Co.,   Bridgeport,  Conn. 
National    Machmery    Co.,    Tiffin,    O. 
H.    W.    Petrie,    Ltd.,    Montreal. 

RIVETS,  TUBULAR,  BIFURCATED 
Parmenter   &    Bulloch    Co..    Gananoque. 
Steel    Co.    of   Canada.    Ltd.,    Hamilton.    Ont. 

RIVETS,   IRON,   COPPER   AND   BRASS 
Aikenhead    Hardware   Co.,    Toronto,    Ont 
Parmenter  &   Bulloch  Co.,    Gananoque. 
Steel    Co.    of   Canada,    Ltd.,   Hamilt/in.   Ot 

RIVETERS.    PNEUMATIC,    HYDRAULIC, 

HAMMER.   COMPRESSION 
Can.     Fairbank.s-.Morse    Co..    Montreal. 
Can.     luKer.-oll-Rand    Co..    Montreal. 
Cleveland  Pneumatic  Tool  Co.  of  Canada,  Toronto 
Oariock-Walker   Machinery  Co..   Toronto,   Ont 

Independent    Pneumatic    Tool    Co..    Chicago.    111. Niles-Bement-Pond    Co.,     New    York 
H.    W.    Petrie,    Toronto. 
R     E.    T.    Pringle.    Ltd.,   Tornnlo,    Out. 

RIVETING   MACHINES,   ELASTIC ROTARY   BLOW  ^  .    ̂  

Grant   .Mfg.    &   Machine  Co..    Bndgepnrt.   Conn. 

High-Speed  Hammer  Co.,   Rochester.   N.Y. 
F    B.    Shuster  Co.,   New  Haven,   Conn. 

ROLLS,    BENDING    AND    STRAIGHTENING 
John   Bertram   &  Sons  Co..   Dundas 
Brown,    Boggs   Co..    Ltd.,    Hamilton.    Canada. Canada    Machinery    Corp.,    Gait.    Ont. 
Niles-Bement-Pond    Co.,    New    York 
Toledo    Machine   &   Tool   Co.,   Toledo.    O. 

ROLLS.    CRUSHING 
The  Jenckes   Mach.   Co..    Ltd.,   Sherbrooke.   Que. 

RUBBER  MILL   MACHINERY 
Bertrams.     Ltd..     BMlnburgh,    Scotland 

RULES 
Brown  &   Sharpe   Mfg.   Co..   Providence 
James  Chestennan  &  Co..   Ltd.,  Sheffield,   Eng. 
L.    S.    atarrett   Co.,    Athol,    Mass. 
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SAFETY  APPLIANCES 
.Strong,    Kennard   &   Nutt   Co,,    Cleveland,    Ohio. 

SAFETY   APPLIANCE   GOGGLES 
T.    A.    Wilson,    Reading,    Pa. 

SAND  BLASTS 
Curtis   Pneumatic  Machinery  Co.,  St   Louis,   ilo. 
The  Jenckes   Mach.   Co.,    Ltd.,  Sherbrooke.    Que. 

SANDING  MACHINES 
Canada    Machinery    Corp.,    Gait,    Ont. 

SAW  MILL  MACHINERY 

Can.     Fairbanks-Morse    Co.,    Montreal. 
Canada    Machinery    Corp.,    Gait,    Ont 
Dominion    Machy.    Co.,    Toronto,    Ont. 
Gardner.    Robt.,    cS:    Son,    -Montreal 
Curtis    Pneumatic    Machy.    Co.,    St    Louis,    Mo. 
H.    W.     Petrie,    Ltd.,     Montreal 
H.    W.    Petrie,    Toronto. 
A.    R.    Williams   .Machy.   Co.,  Toronto 

SAWS,  CIRCULAR  METAL 
Hunter    Saw    &    Machine   Co.,    Pittsburg,    Pa. 
Napier    Saw    Works,    Springfield,    Mass. 
Tabor    Mfg.    Co.,    PhUadelphia,     Pa. 

SAWS,  HACK   (SEE  HACK  SAWS) 

SAWS,    INSERTED    TOOTH 
Hunter    Saw    &    Mach.    Co.,    Pittsburgh,    Pa. 
Napier    Saw    Works,    Springfield,    Mass. 
Tabor    Mfg.    Co.,    Philadelphia,    Pa. 

SAWS,  BAND  AND  COPING 

Napier    Saw     Works,     Springfield,     Mass. 
SCLEROSCOPES 

Shore   Instrument  &   Mfg.   Co..   New  York   City 
H.    E.    Streeter,   New  BiFks   Bldg.,  Montreal,   Que. 

SCREW  MACHINE  PARTS 
Johnson    .Mach.    Co.,    Carlyle.    Manchester,    Conn. 

SCREW  MACHINE  PRODUCTS 
Gait    .Machine    Screw    Co.,    Gait,    Ont. 

Eastern   Mach.    Screw    Coi-p.,   New   Haven.   Conn, 
SCREW  MACHINES.  HAND,  AUTOMATIC 

Brown    &    Sharpe   Mfg.    Co.,    Providence,    R.I. 
Can.     Fairbanks-Morse    Co.,    .Montreal. 
Foster    .Machine    Co..     Elkhart,     Ind. 
Gariock-Walker    Machy.    Co.,    Ltd.,    Toronto,    Ont 
Gai-vin    Machine    Co..    New    York 
Himoff  Mach.   Co.,   Inc.,   Astoria,  L.I.,  New  York. 
A.    B.    Jardine   &   Co.,    Hespeler 
New   Britain    .Machine   Co.,    New    Britain,    Conn. 
Petrie  of   Montreal,   Ltd.,   H.    W,,    Montreal,   Que. 
H.    W.    Petrie.    Toronto. 
Pratt    &    Whitney    Co.,    Dundas,    Ont 
Rivett  Lathe  &   Grinder  Co.,   Brighton,   Mass. 
Warner   &    Swasey   Co..    Cleveland,    O. 
.\.    R.    WUliams   Machy.    Co.,  Toronto 

SCREW   MACHINES,   AUTOMATIC. 
MULTIPLE  SPINDLE 

New   Britain  Machine  Co.,   New   Britain.   Conn, 
Riverside    Machinery    Depot,    Detroit,     Mich. 

SCREWS 
Can.    B.    K.    Morton,    Toronto,    Montreal 
Gait    .M.ichine   Screw  Co.,  Oalt,    Ont. 
National-.\cme    Co.,    Cleveland,     Ohio 
Steel    Co.    of    Canada,    Ltd..    Hamilton,    Ont 

SCREW  PLATES 
Butterfield    &    Co.,    Rock    Island,    Que. 
A.    B.    Jardine    &    Co.,    Hespeler 
.Moi-se  Twist  Drill  &  Jlch.  Co..  .New   Bedfonl.  iMa&. 
Wells    Bros.    Co.    of    Canada,    Gait,    Ont. 

SCREW   BLOTTERS 
Gai-vin    Machine   Co..    New    York 
Pratt    &    Whitney    Co.,    Dundas,    Ont 

SECOND-HAND  MACHINERY 
Davis   Machine   Tool  Co.,    W.    F..   New   York 
Dominion    Machinery    Co.,    Toronto 
Foss    &    Hill    Machy.    Co.,    Montreal 
Hill.   Clarke    &    Co.,   Chicago.    111. 
MoCabe,    J.    J.,    New    York,    N.Y. 
New   York    Machinery   Exchange,    New   York 
H.    W.    Petrie.    Toronto. 
Riverside    Machinery    Depot,    Detroit,     Mich. 
Strelinger  Co..   Chas.    A..    Detroit,    Mich. 
Stocker-Rumely-Wachs,    Chicago,     111. 

SET  SCREWS.  SAFETY 
Aikenhead    Hardware   Co.,    Toronto,    Ont 
Allen    .Mfg.    Co.,    Hartford,    Conn. 

SHANKS.  STRAIGHT  AND  TAPER 
Jacobs   Mfg.    Co.,    Hartford,   Conn. 

SHAPERS 
John    Bertram    &    Sons   Co.,    Dundas 
Can.    Fairbanks-'Morse    Co.,    Montreal 
Canada    Machinery    Corp.,    Gait,    Ont. 
Foss    &    Hill    Machy.    Co.,    .Montreal 
Gardner.    Robt,    &    Son,    Montreal 
Hendey    Machine    Co..    Torrington.    Conn. 
Hamilton    Mach.    Tool    Co..    Hamilton,    Ohio 
Petrie  of  .Montreal.  Ltd.,  H.   W,,  Montreal,  Que 
H.    W,    Petrie.    Toronto 
Rhodes    Mfg.     Co..     Hartford.    Conn. 
Sleptoe    Co.,    John,    Cincinnati,    Ohio 

SHAFTING 

Can.  Bond  Hanger  &  Coup.   Co.,  Alexandria,  Ont. 
Can.    Fairbanks-Morse    Co..    Montreal 
Can.    Drawn    Steel    Co..    Hamilton.    Ont. 
Garlock-Walker    .Machy.    Co.,    Ltd..    Toronto,    Ont. 
The  Jenckes  Mach.  Co..    Ltd..  Sherbrooke,   Que. 
Niles-Bement-Pond    Co..    New    York 
H.    W.    Petrie.    Toronto 
Pratt    &    Whitney    Co..    Dundas.    Ont 
Strelinger   Co.,    Chas.    A..    Detroit.   Mich. 
.-V.    R.    Williams   .Machy.    Co..  Toronto 

SHAFTS.  FLEXIBLE 
Stow    Mfg.    Co..    Kinghampton.    N.Y, 

SHARPENING   STONES 

Carbonuidum    Co..    Niagara    Falls.    N.Y. 
.Norton    Co..    Worcester,    .Mass. 

SHAVINGS.   SEPARATOR 
Can.    Blower  &   Forge  Co..    Kitchener.   Out. 
Sheldons.     Ltd..     Gait    Ont. 

SHEARING   MACHINES,    ANGLE    IRON, 

BAR  AND  GATE 
John    Bertram   &   Sons   Co.,   Dundta 
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Annealing  and 
Tempering 

Furnaces   installed 
in  the  plant  of  the 
Canadian  Vickers, 

Limited,  Montreal. 

a 

Mecol" 
The  installation  of  "Mecol"  furnaces  shown  here  is  but  one 
instance  where  a  quality  furnace  was  chosen  to  give 
maximum  production.  The  furnace  you  may  require  is  the 
one  we  desire  to  give  you  complete  and  full  information 
about.    Write  us. 

Mechanical  Engineering  Co. 
Limited 

THREE  RIVERS  QUE.  CANADA 

Metalst Scrap  Iron,  Steel 
and  Metals 

No  undertaking  is  too 
large  for  us.  We  are  Scrap 
Metal  Specialists,  and  can 
co-operate  with  you  in  the 
dismantling  o  f  railway 
equipment,  bridges, 
plants,  steamers,  mills 
and  will  take  your  rails 
and  machinery. 

Shell  Makers.  W  e  c  a  n 
take  care  of  all  your  scrap 
materials,  at  highest 

prices. Give  us  particulars  and 
we  will  relieve  you  of  all worry. 

Dominion  Iron  &  Wrecking  Co. 
Transportation  Bldg^. 

G«n«ral  Offices : 

Quebec,  Que. 

LIMITED 

Montreal,  Quebec 

//   any   advertisement   interests   you,    tear  it   out   now    and  place   with  letters  to  be  answered. 
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Bertrams,    Ltd.,    Ediuburgh,    SooUand 
Canada    Machinery    Corp.,    Gait.    Ont. 
A.    B.   Jardine  &  Co.,   Hespder,  Ont, 
Montgomery,    Smith   &   Co.,    KejTlshara,    Somerset, 

Eng. 
Niles-Bement-Pond    Co.,    New    Yorlt 
Toledo    Machine    &    Tool    Co.,    Toledo 

SHEARS.    POWER 
John    Bertram    &    Sons   Co.,    Dundaa 

Bliss,    E,    W.,    Co.,    Brooklj-n,    N.Y. 
Brown.    Hoggs    Co.,    Ltd..    Hamilton.    Canada. 
Can.    Blower    &    Forge    Co.,    Kitchener,    Ont. 
Canada    Machinery    Corp.,    Gait.    Ont. 
Ferrachute    Machine    Co,,    Biidgeton,     N.J. 
National    Machy.    Co.,    Tiffin,   Ohio, 
Niles-Bement'Pond    Co..     New    Yoric 
H.    W.    Petrie,    Ltd..    .Montreal 
H.    W.    Petrie,    Toronto 
Toledo    Machine    &    Tool    Co.,    Toledo 

SHEARS,    PNEUUMATIC 
Toledo    Machine   &    Tool  Co.,    Toledo,    Ohio. 

SHEARS,   SQUARING 
Brown,    Boggs    &    Co.,    Hamilton,    Canada 

SHEET    METAL    WORKING    TOOLS 
Baiid    .Machine   Co.,    Biidgepoit,    Ccinn. 
Bliss,    E.    W..    Co..    Brooklyn.    N.Y. 
Brown.    Boggs    &    Co.,    Hamilton.    Canada 
Pecli,    .Stow    &    Wilcos,    Cleveland,    O. 
Steel   Bending  Brake   Woiks.  Ltd.,  Chatham,   Ont. 

SHEET   METAL   STAMPINGS 
Dominion    Forge    &    Stpg.    Co.,    Walkerville,    Ont. 

SHELL    BANDING    MACHINES, 
HYDRAULIC 

Garlock-Walker    Machy.    Co..    Ltd.,    Toronto.    Ont. 
The  Jenckes   Mach.    Co..    Ltd.,    Sherbrooke.    Que. 
Metalwood    Mfg.    Co,,    Detroit,    Mich. 
Perrin.    Ltd..    W.    R.,    Toronto.    Ont 
West   Tire   Setter   Co.,    Rochester,    N.Y. 

SHELL    PAINTING    MACHINES 
Can,   Blower  &  Forge  Co.,  Kitchener,  Ont. 
Sheldons,  Ltd..   Gait,  Ont, 

SHELL  RIVETERS 
Grant   Mfg.    &  Mactiine  Co.,    Bridgeport.    Conn. 
High  Speed  Hammer  Co.,   Rochester,   N.Y. 

SHRAPNEL    SHELL    MARKER 
Crown.     Boggs    &    Co..     Hamilton,     Canada 
Noble    &    Westbroofc    Mtg,    Co.,    Hartford,    Conu. 

SIDE  TOOLS 
Armstrong  Bros.  Tool  Co.,  Chicago. 
Baxter  &  Co.,   Ltd.,  J,   K.,   Montreal,   Que. 
Can.   B.    K.   Morton.  Toronto.   Montreal. 

SIGNS.    ENAMEL 
Strong,   Kennard  &   Nutt  Co.,  Cleveland,   Ohio. 

SILVER    SOLDER 
Geo.  H.   Lees  &  Co.,  Hamilton.  Ont. 

SKATE    SHARPENERS 
Can.   Bond  H.anger  &  Cplg.   Co.,  Alexandria,   Ont. 

SLEDGES 
Aikenhead  Hardware  Co.,   Toronto,  Ont. 
Whitman  &  Bamea  Mfg.  Co..  St.  Catharines.  Out. 

SLOTTERS 
Garvin  Machine  Co..  New  York. 
National-Acme   Co.,  Cleveland,   Ohio. 
Niles-Bement-Pond     Co..     New    York 
Rhodes   Mfg.    Co.,   Hartford,   Conn. 

SMOKESTACKS 
The  Jenckes  Mach,   Co,,  Ltd.,  Sherbrooke,  Que. 
MacKinnon,   Holmes  Co.,  Sherbrooke,   Que. 

SOCKETS 
Brown  &  Sharpe  Mfg.,  Co..   Providence. 
Clark    Equipment  Co..    Buchanan,    Mich. 
Cleveland    Twist    Drill    Co..    Cleveland. 
Keystone    Mfg.    Co..    Buffalo.    N.Y. 
Modem    Tool    Co..    Erie,    Pa. 
.Moi-se  Twiit  Drill  &  Mch.  Co..  New   Bedford.  M.i.ss. 
J.    H.    Williams   &   Co.,    Brooklyn.   N.Y. 

SOCKET    HEAD    CA?    SCREWS 
Mien    ,Mfg.    Co..    Hartford.    Conn. 

SOLDERING    IRONS 
Aikenhead    Hardware   Co..    Toronto,    Ont. 
Prest-0-Lite    Co..    Inc.,    Toronto,    Ont, 
Brown,    Boggs    &    Co.,    Hamilton,    Canada 

SOLDERS 
Aikenhead    Hardware   Co..    Toronto,    Ont. 
Tallman    Brass    &    .Metal   Co.,    Hamilton. 

SPECIAL    MACHINERY 
Baird    Machine   Co.,    Bridgeport,   Conn. 
Banfleld,    W.    H..    &    Sons,    Toronto. 
Bertram.  John,   &  Sons  Co.,   Dundas. 
Bliss,    E.     W.    Co.,    Brookli-n,    N.Y. 
Brown.    Boggs    &    Co.,     Hamilton.     Canada 
Can.    Fairbanks-Morse  Co.,   Montreal. 
Charles   F,    Elmes    Eng.    Works,    Chicago. 
Ferracute    Mach.    Co..    Bridgeton.    N.J. 
Garlock-Walker    .Machy.    Co..    Ltd..    Toronto,    Out. 
Garvin  Machine  Co.,  New  York. 
Gooley   &   Edlund.    Inc..   Courtland.    N.Y. 
Grant  Mfg.   &  iMachy.   Co..  Bridgeport,  Conn. 
John   H.    Hall   &  Sons.   Brantford. 
Himoff  Mach.   Co..   Inc..    Astoria.   L.I.,   New  York. 
Hyde   Engineering   Works,   Montreal.    Que. 
Illinois    Tool    Works.    Chicago,    111. 
A.    B.  Jardine  &.  Co..  Hespeler.   Ont. 
The  Jenckes  .Mach.   Co..  Ltd..  Sherbrooke.  Que. 
MoCIean   &    Son.    F.    W..    Niagara    Falls,    Ont. 
National-Acme  Co..  Cleveland.   Ohio. 
D.    McKenzie  Machinerj-  Co.,    Guelph,    Ont. 
.Mulliner  &   Enlund  Tool   Co..   Syracuse.   N.Y. 
Prest-O-Lite    Co..    Inc..    Toronto.    Ont. 
Rhodes  Mfg.   Co..  Hartford.  Conn. 
Riverside  Machinery   Depot,   Detroit,  Mich. 
Sleeiwr    &    Hartley,    Inc.,    Worcester,    Mass. 
Smart-Turner  Machine  Co..   Hamilton,   Ont. 
T.    C,    M.    .Mfg.    Co.,    Harrison,    N.J. 
Victoria  Foundry  Co.,   Ottawa,   Ont, 
William  R.   rerrin.   Ltd.,   Toronto. 
Winnipeg  Gear  &   Engr.    Co.,   Winnipeg.    -Man. 

SPRINGS,    MACHINERY 
Barnes,    Wallace   Co.,    Bristol,    Conn. 
Can.  Qteel   Foundries,  Ltd.,   Montreal,  Que. 
Cleveland   Wire   Spring  Co..   Cleveland. 
Jas.    Steele.   Ltd.,    Guelph.    Ont. 

SPRING    COILING    AND    WINDING 
MACHINERY 

Baird    Machine    Co.,    Bridgeport,    Conn. 
Garvin    .Machine   Co..    New    York. 
Sleeper  &  Hartley,    Inc.,    Worcester,    Mass. 

SPRING    MAKING   MACHINERY 
(AUTOMATIC) 

Baii-d    Machine    Co..    Bridgeport,    Conn, 
Sleeper   ct    Hartley.    Inc.,    Worcester,    Mass. 

SPIRAL    CONVEYORS 
Can.  Matthews  Gravity  Carrier  Co.,  Toronto,  Ont. 

SPROCKETS,    CHAIN 
Grant  Gear  Works,   Boston,  Mass. 
Morse    Chain    Co.*    Ithaca.    N.Y. 
Philadelphia   Gear  Works.    Philadelphia,   Pa, 

SOLDER 
Jobbom.  ■  Geo.    A..    Hamilton,    Ont. 

SPROCKET    WHEELS,    CAST 
Perrin.    Wm.     R..    Toronto. 

STAIRS.    IRON 
Canada  Wire  &   Iron  Goods  Co..   Hamilton,   Ont. 

STAMPINGS 

DUlon    Mfg.    Co.,    Oshawa,    Ont. 
Dom.    Forge    &    Stamping    Co..    Walkerville.    Ont. 
Homer    &    Wilson,    Hamilton,    Ont. 

STAMPING    MACHINERY 

Bliss  Co..    E.    W..    Brookb-n.   N.Y'. Brown.    Boggs    &    Co..    Hamilton.    Canada 
Can-ida    Machinery    Corp.,    Gait.    Ont. 
Ferracute    Mach.    Co..    Bridgton.    N.J. 
Noble  &   Westbrook   .Mfg.   Co.,   Hartfortl,    Conn. 

STAMPS,   STEEL   ALPHABET.   FIGURES 
.Matthews,   Jas.    H.   &   Co.,  Hartford,  Conn. 
Noble   &    Westbrook    Mfg.    Co..    Hartfoi-d.    Conn. 
I'ritcbard- Andrews  Co.,   Ottawa,  Can. 

STAPLE    MACHINES 

Sleeper  &   Hartley,    Inc.,    Worcester,   Mass, 
STEAM    SEPARATORS    AND    TRAPS 

Can.    Fairbanks-.Moi-se   Co.,    Montreal. 
Can.    Morehead  Mfg.  Co..   Woodstock.   Ont. 
H.    W.    Petrie,    Toronto 
Sheldons,    Ltd,,    Gait,    Ont. 
The    Smart-Turner    Machine    Co.,    Hamilton. 
Sturtevant    Co.,    B,    F.,    Gait.    Ont. 

STEEL    ALLOY    (SEE    ALLOY    STEEL) 
STEEL    BENDING    BRAKES 

Steel  Bending  Brake  Works,   Ltd.,  Chatham,   Ont. 
STEEL   FOR   AXES,   PLOWS,   SAWS, 
DRILLS.    ETC. 

Colonial    Steel    Co.,    Pittsburgh.    Pa. 

STEEL.  CARBON.  FERRO-TUNGSTEN 
Can.  B.   K.  Slorton,  Toronto,  Montreal. 
Colonial    Steel    Co.,    Pittsburgh,    Pa, 
Latrobe    Electric    Steel   Co..    Latrobe.    Pa. 

Osbom    (Cmada).    Ltd.,    Sam'I,    Montreal,    Que. Vanadium-Allovs    Steel    Co.,    Pittsburgh.    Pa. 
Vulcan   Cnicible   Steel  Co..   Ahquippa,    Pa. 
Zenith   Coal  &   Steel    Products,  ilonlreal.   Que. 

STEEL,    COLD    ROLLED 
Can.    Drawn  Steel  Co.,  Hamilton,  Ont 
Union    Drawn    Steel  Co,,    Hamilton,    Ont. 

STEEL    DRUMS 
Smart-Turner   Machine    Co.,   Hamilton,    Ont. 

STEEL    PRESSURE    BLOWERS 

Can     Blower   &   Forge  Co.,    Kitchener,   Ont. 
Can.    Fairbanks-Morse   Co..    Montreal. 
Sheldons.    Ltd..    Gait.    Ont 
Sturtevant   Co.,    B,    P.,    Gait,    Ont. 

STEEL,    HIGH    SPEED 

■Vrmstrong  Whitworth  of  Canada.   Ltd.,    Montreal 

Can.    Fairbanks-Morse   Co,,   Montreal. 
Can     B.    K.    Morton.  Toronto.   Montreal. 

Ontury    Steel   Co.    of   America.   New   York 
Colonial    Steel    Co.,    Pittsburgh,    Pa. 
H.   A.    Dmry  Co..   Ltd.,  Montreal. 

Eagle   &   Globe  Steel   Co..    Montreal     Que. 
Fairley   Davidson   Steel   O..   New   York.  N.Y. 
Hawkridge    Bros.    Co..    Boston.    .Mass. 
Latrobe    Electric    Steel   Co..    Latrobe,    Pa. 
.MarshaU   &   Co..   Geo.    A..   Toronto,   Ont. 

Osbom    (Canada),    Ltd.,    Sam'I,    Montreal,    Que. H.    W.    Petrie,    Toronto 
Standar<l    Allovs   Comiany.    Pittsburgh.    Pa. 
Vanadium-Alloys    Steel   Co.,    Pittsburgh,    Pa. 

Vulcan  Cracible  Steel  Co..  AliQuippa.  Pa.;  repre- sented in  Canada  by  Norton.  Callanl  &  Co.. 
Montreal.    Que. 

Zenith  Coal  &   Steel    Products.  Montreal,   Que. 

STEELS.     HIGH     STRENGTH.     HOT-WORK- 
ING.   DIE,    MAGNET 

Fairley   Davidson   Steel  Co..    New   York,    N.Y. 
STEEL,    VANADIUM 

Drury,   H.    A.,    Co.,    Montreal.   Que. 
Standard    Alloys  Co..   Pittsburgh.    Pa. 
Vanadium-Allovs    Steel   Co.,    Pittsburgh,    Pa. 
Vulcan   Crucible    Steel   Co..    AliQuippa.    Pa. 

STELLITE,    HIGH-SPEED   TOOL   METAL 
Dcloro   Smelting   &    Refining   Co..   Toronto,    Ont. 

STOCK    RACKS    FOR    BARS, 
PIPING.    ETC. 
New   Britam   Machine  Co.,   New  Britain,   Conn. 

STOCKS.    PIPE 
Buttcrfldd    &   Co,.    Bock    Island.    Que. 
W.  lis   Bros.    Co.    of   Canada,    Gait.    Out. 

STOOLS.    STEEL.    SHOP 
New    Britain    Machine   Co..    Now   Britain,    Conn. 

STRAIGHTENING    MACHINERY 
Bainl    Machinery    Co.,    Bridgeport,    Conn. 
Bertrams,    Ltd,,    Edinburgh,    Scotland. 

SWITCHES,    RAILWAY 
Can.    Steel    Foundries,    Ltd.,    Montreal. 

TACK    (DOUBLE    POINTI    MACHINES 
Sleeper   &    Hartley,    Inc.,    Worcester,    Mass. 

TANKS.    GASOLINE    AND    OIL 
Bowser   &   Co.,    Inc.,   S.    P.,   Toronto.    Ont. 
Dominion    Forge   &  Stamping   Co.,    WalkeiTlUe. 
The  Jeuckcs   Mach,    Co.,    Ltd.,   Sherbrooke,   Que, 

.MacKinnon.   Holmes   &   Co..   Sherbrooke.   Que. 
St.    Lawrence    Welding   Co..    Montreal.    Que. 

TANKS,   STEEL.    WATER    PRESSURE 
Bowser  &   Co..    Inc..    S.    F. ,    Toronto,    Ont 
Can.    Welding   Works.    Montreal.    Que. 
Jenckes  Machine  Co..  Sherbrooke.  Que. 
.MacKinnon,  Holmes  Co.,  Sherbrooke. 
St.    Lawrence    Welding   Co.,    Montreal.    Que. 
Toronto  Iron  Works,  Ltd.,  Toronto. 

TANK    WAGONS 
Jenckes  Mach.   Co..   Sherbrooke.  Que. 
MacKinnon.  Holmes  Co..  Sherbrooke. 
St.    Lawrence   Welding   Co..    Montreal,    Que, 
Toronto  Iron  Works,  Ltd.,  Toronto. 

TAPES,    MEASURING 
James  Chesterman   &  Co,,  Ltd.,  Sheffield,  Eng. 

TAPPING    MACHINES    (PENUMATIC) 
Cleveland   Pneumatic   Tool   Co.   of  Can..    Toronto. 

TAPPING    MACHINES    AND 
ATTACHMENTS 

Bertram,   John,   &    Sons  Co.,   Dundas. 
Canada    Machinery    Corp..    Gait.    Ont 
Garvin    Machine   Co.,    New    York. 
The   Geometric  Tool  Co..   New  Haven. 
J.    H.   Hall  &  Sons.   Brantford,   Ont 
.\.    B.    Jardine   &  Co.,    Hespeler,    Ont, 
Landis  Machine  Co.,   Waynestwro,    Pa. 
ilanufacturers  Equipment  Co..  Ctiicago.   111. 
.Modem    Tool    Co..    Erie.    Pa. 
Murchey  Mactiine  &  Tool  Co..  Detroit 
Niles-Bement-Pond     Co..     New    York 
Petrie  of   Montreal.   Ltd..   H.    W..   Montreal.   Que. 
H.    W.    Petrie.    Toronto 
Rickert-Shafer    Co..    Erie.    Pa. 
L.  S.   Starrett  O..  Athol.  Mass. 
Whitney  Mfg.  Co..    Hartford.  Conn. 

TAPS.    ADJUSTABLE 
Baiter  Co.,  Ltd.,  J.   R..  Montreal.  Que. 
Geometric  Tool  Co..  New  Haven. 
Manufacturers   Equipment  Co..  Chicago.   III. 
Murchey  Machine  &   Tool   Co..   Detroit 
Xational-Acme  Co..    Cleveland,    Ohio. 

Osbom    (Canada),    Ltd..    Sam'I,    Montreal.    Que. 
TAPS,   COLLAPSIBLE 
Geometric  Tool  Co..   New  Haven. 
.Manufacturers   Equipment  Co..  Chicago.   111. 
.Modem   Tool   Co..   Erie,    Pa. 
-Murchey  Machine  &  Tool  Co.,  Detroit 

Osbom    (Canada),    Ltd..   Sam'I.    Montreal.    Que. Victor   Tool    Co..    Waynesboro.    Pa. 
TAPS.    DIES    AND    WRENCHES 

Butterfield  &  Co..   Rock   Island.   Que. 
Can.    Fairbanks-Morse  Co..   Montreal. 
Cleveland    Twist    Drill    Co..    Cleveland. 
Foss  &  Hill  'Machy.  Co..   Montreal. 
Geometric  Tool  Co..  New  Haven. 
A.    B.    Jardine   &  Co..    Hespeler.    Ont 
Landis  .Machine  Co.,   Waynesboro.  Pa, 
Morse  Tivist  Drill  &  Mch.  Co..  New   Bedford,  Mass. 
Murchey  Machine  &  Tool  Co..  Detroit 

Osbom   (Canada).   Ltd.,    Sam'I,   Montreal.   Que. Petrie  of  Montreal.   Ltd,,  H.  W..  Montreal.   Que. 
H.   W.   Petrie.   Toronto. 
Pratt  &    Whitney   Co..    Dimdas,    Ont 
L.  S.   Starrett  Co..  Athol.  Mass. 
Wells   Bros.    Co.   of  Canada.   Gait.   Ont 

TAP    EXTENSIONS 

Allen   Mtg.   Co..    Hartford.  Conn. 
TESTING    INSTRUMENTS 
METALLURGICAL 

Shore   Instmment    &   Mfg.   Co..   New  York   City. 
THERMOMETERS.    ALL    KINDS 
Tavlor  Instrument  Co..    Rochester.   N.Y. 
Beilevue   Industrial   Pumace  Co.,    Detroit,   Mich. 

TESTING    LABORATORIES 
Can.    Inspection   &   Testing   Lab..  Montreal.    Que. 
Toronto  Testing   Laboratory.   Toronto. 

THREAD-CUTTING   MACHINES 

Can.    Fairbanks-Morse  Co..   Montreal. 
Curtis  &   Curtis  Co..   Bridgeport.   Conn. 
Cariock-Walker   .Machy.    Co..    Ltd..   Toronto.   Ont 
Geometric  Tool  Co.,   New  Haven. 
Landis  Machine  Co.,  Waynesboro,  Pa. 
National-Acme  Co..  Cleveland.   Ohio. 
National    Machy.    Co..    Titlin.    llhic. 
H.    W.   Petrie.  Toronto. 
Pratt  &   Whitney   Co..    Dunda.s.    Ont 
Wells    Bros.    Co.    of  Canada.    Gait,    Ont 

THREADING    TOOLS 

Landis  Machine  Co.,   Waynesboro.   Pa. 
I'nitt    &    Whitney    Co..    Dundas,    Ont. 
Rivett    Lathe    &    Grinder   Co.,    Brighton,    Mass. 

THREAD  MILLING  MACHINES 
Taft-Piercc  Co.,    New    York,   N.Y. 
T.  C.    .M.    .Mfg.    Co..   Harrison.   N.J. 

TINSMITHS'   TOOLS 
Brown,    Boggs   &    Co..    Hamilton.    Can. 
Peck,   Stow  &   Wilcos,   Cleveland,   Ohio. 

TIRE   SETTING  MACHINES.  HYDRAULIC 
William    R.    Perrin,    Ltd..    Toronto. 
West  Tire   Setter  Co..   Rochester.   N.Y. 

TOOL    CASES 

Union    Tool   Chest    Works.    Rochester.    N.T. 
TOOL    HOLDERS 
Aikenhead  Hardware  Co..  Toronto.  Ont. 
Cleveland   Twist   Drill  Co..   Cleveland. 
Armstrong  Bros.   Tool  Co..  Chicago. 
Can.   B.   K.    Morton.   Toronto.  Montreal. 
Deloro  Smelting  &  Refining  Co..  Toronto,   Ont. 
.Modem  Tool  Co..   Erie.   Pa. 
Pratt  &  Whitney  Co..  Dundas.  Ont 
J.    H.    Williams  Co..   Brooklj-n.   N.Y. 

TOOL    POSTS.    LATHE 
.\rmstrong  Bros.   Tool  Co..  Chicago. 

TOOL   ROOM    PARTITIONS 
Canada  Wire  &   Iron   Goods  Co..  HamUton. 

TOOL    STEEL 
Atkins  &  Co..    Wm.,   Sheffield,    Eng. 

.\rmslTong.  Whitworth,  Ltd.  of  Canada,  Montreal. 
Can.    Fairbanks-.Morse  Co..   Montreal. 
Can.   B.   K.    Morton.  Toronto.  Montreal. 
Colonial   Steel   Co.,    Pittsburgh,   Pa. 
Dcloro  Smelting  &  Refining  Co.,  Toronto,   Ont 
H.   A.  Dmry  Co.,  Montreal. 
Eagle  &  Globe  Steel  Co..   Montreal.  Que. 
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The    Oven    Equipment    &   Manufacturing  Company 
NEW    HAVEN,    CONN. 

"CRAWFORD   SECTIONAL"   OVENS 
Heated  with  our  Enclosed  Flame  Gas  Burners,  or  Electricity 

FOR   BAKING  JAPANS   AND   OTHER   FINISHES   ON   METAL. 

Ovens  carried  in  stock  and  built  to  meet  requirements  of  manufacturers. 

Builders  of  All-Steel  Oven  Trucks  with  Roller  Bearings. 

Canadian  Representatives :  The  A.  R.  WILLIAMS  MACHINERY  COMPANY,  Ltd. 
ST.  JOHN,  N.B.  TORONTO  WINNIPEG  VANCOUVER 

Hawkridge  Bros.   Co.,   Boston,   Mass. 
Latrobe    EJectric    Steel    Co.,    Latrobe.    Pa- 
Marshal]    &    Co..    Geo.    A..    Toiontn.    Out. 

Osbom  (Canada),  Ltd.,  Sam'I,  Montreal,  Que. H.    W.    Petrie,    Ltd.,    Toronto,    Ont. 
Sleeper   &   Hartley,    Inc.,    Worcester.    Mass. 
Swedish   Steel   &   Importing  Co.,    Montreal,   Que. 
Vanadium-Alloys  Steel  Co.,   Pittsburgh,  Pa. 
Vulcan  Crucible  Steel  Co..   Aliquippa.  Pa. 

TOOLS.    ELECTRIC 
Independent  Pneumatic  Tool  Co.,  Chicago,  111. 
H.   W.   Petrie,  Ltd.,   Montreal. 
B.   E.   T.    Pringle,   Ltd.,  Toronto,    Ont. 
Stow  -Mfg.  Co.,  Binghamton.  N.r. 
A.    R.   Williams   Machinery  Co..   Toronto. 
United  States  Elec.   Tool  Co.,  Cincinnati,  O. 

TOOLS.    PNEUMATIC 
Can.    Ingersoll-Rand    Co.,    Sherbrooke.    Que. 
Cleveland  Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Curtis  Pneumatic   Machinery   Co..  St.   Louis,   -Mo. 
Garlock-Walker   Machinery  Co.,    Toronto.    Ont. 
Independent  Pneumatic  Tool  Co.,  Chicago,  III. 

TOOLS.    LATHE,    PLANER.   SLOTTER 
Armstrong  Bros.   Tool  Co.,  Chicago. 

TOOLS.    SCREW    MACHINE 
Foster  Machine  Tool  Co.,  Elkhart.  Ind. 

TORCHES.    STEEL 
Armstrong,   Whitworth   of  Canada.  Ltd.,  Montreal. 
Prrat-O^Lite  Co.,   Inc.,  Toronto.  Ont. 

TRACK    SYSTEMS 
Dillon  Mfg.  Co.,  Oshawa.  Ont. 
Northern  Crane  Works.   VTalkerville. 
Whiting  Foundry  Equipment  Co.,  Harvey.  111. 

TRANSMISSION    MACHINERY 

American    Pulley  Co.,   Philadelphia,   Pa. 
A.    R,   Williams   Machinery   Co.,   Toronto. 
Can.   Bond   Hanger  &   Cplg.   Co.,  Alexandria,  Ont. 
Can.    Fairbanks-Morse   Co.,   Montreal. 
Can.    Drawn  Steel  Co.,   Hamilton,  Ont. 
Hamilton  Gear  &  Machine  Co.,  Toronto. 
Morse  Chain  Co.,  Ithaca,  N.Y. 
H.   W.   Petrie.   Ltd.,   Toronto,   Ont. 
The  Smart-Turner  .Machine  Co.,   Hamilton. 

TRANSMISSION    TOWERS 
Curtis  Pneumatic   Machinery  Co.,  St.   Louis,   Mo. 
Northern   Crane   Works,   Walkerville. 
Tallman  Brass  &  Metal  Co.,  Hamilton. 

TROLLEYS 
Wright  -Mfg.   Co.,   Lisbon,  Ohio. 

TRUCKS.    FACTORY,    FREIGHT,    ETC. 
Canada    Machinery    Corp.,    Gait.     Ont. 
Chapman   Double   Ball   Bearing  Co.,    Toronto, 

W'hiting    Fouu'liT    Equipment   Co..    Harvey.    lU. 
TRUCKS.     LUMBER    AND    KILN 

Sheldons,  Ltd.,  Gait.  Ont. 
Northern  Crane  Works,   W^alkerville. 

TUBING.  SEAMLESS.  BRASS  &  COPPER 
Standard   Tube   &   Fence    Co.,    Woodstock,    Ont. 

TUBING    COILERS.    FLEXIBLE   METAL 
Sleeper   &   Hartley.    Inc.,    Worcester,   Mass. 

TUMBLING    BARRELS 
Baird   Machine   Co. .    Bridgeport,   Conn. 
Xorthem   Crane  Works.  Walkerville. 
Whiting    Foundry    Equipment    Co..    Harvey.    111. 

TUNGSTEN    FILAMENT   COILING 
MACHINERY 

Sleeper  &  Hartley,   Inc.,   Worcester,  Mass. 
TURNBUCKLES 

Canadian   Billings  &   Spencer,   Ltd.,   Wetland. 
TURNTABLES 

Whiting  Foimdrv   Equipment  Co..  Harvey,   111. 
TURRET    MACHINES 

Brown    &    Sharpe    .Mfg.    Co.,    Providence 
Garlock-Walker  Machinery   Co..   Toronto,   Ont. 
New  Britain   Machine  Co..   New  Britain.   Conn. 
H.   W.   Petrie,   Ltd.,  Toronto.   Ont. 
Pratt  &  Whitney,  Hartford,  Conn. 
Riverside    Machinery    Depot,    Detroit,    Mich. 
Warner  &   Swasey.  Cleveland.  O. 
Garvin    Machine  Co..    New   York. 

TURBINE   WATER  WHEELS 
Jenckes   Mach.   Co..   Sherbrooke.   Que. 
Wm.    Kennedy   &   Sons.   Ltd..   Owen   Sound,   Ont. 

UPSETTING  AND  BENDING 
MACHINERY 

John    Bertram   &    Sons   Co..    Dundas 

Brown,  Boggs  Co.,  Ltd.,  Hamilton.  Canada. 
A.    B.   Jardine   &    Co.,   Hespeler,    Ont 
National   Machy.    Co.,    Tiffin,   O. 
Canada   .Machinery   Corp..    Gait,    Ont. 
NUes-Bement-Pond  Co.,   New  York. 
Jenckes  Mach.  Co.,  Sherbrooke.  Que. 
Petrie  of  .Montreal,   Ltd.,   H.   W.,   Montreal,   Que. 
H.    W.    Petrie.    Ltd..   Toronto.   Ont. 
A.   R.   Willi-ams  Machy.   Co.,  Toronto. 

VACUUM    PUMPS 

Can.    Blower    &    Forge    Co.,    Kitchener.    Ont. 
Smart-Turner  Machine  Co.,   Hamilton,  Ont. 

VALVE    LEATHERS 
Can.    B.    K.    Mnrton.    Toronto.   iMontreal. 
Graton  &   Knijht  .Mfg.  Co.,  Montreal. 

VALVE    GRINDERS    (PNEUMATIC) 
Cleveland  Pneumatic  Tool  Co.   of  Canada,   Toronto 

VALVES.   FOOT 

Smart-Turner  Machine  Co..    Hamilton,   Ont. 
VALVES.    HYDRAULIC 

Charies  F.    Elmes   Eng.    Works.   Chicago.    111. 
Metalwood  -Mfg.  Co.,   Detroit,  .Mich. 

VALVES.    BACK    PRESSURE.    STEAM 
Shfldons,    Limite<l,    Gait,    Ont. 

VENTILATING    APPARATUS 

Rrantford  Oven  &   Rack  Co..  Brantford.   Ont. 
Can.    Blower  &   Forge  Co.,    Kitchener,   Ont 
Sheldons.    Limited,    Gait,    Ont. 
H.    W.    Petrie.  Toronto. 
Sturteviint  Co.,   E.    P..  GaU,  Ont 
A.  R.  Williams  Machy.  Co.,  Toronto. 

VISES.    AIR    OPERATED 
Hannifin    Mfg.    Co..    Chicago.   HI. 

VISE    STANDS.    PORTABLE 
New  Britain  Machine  Co..  New  Britain.  Conn. 

VISES.    BENCH 
.\ikenhpad    Hanlware  Co..    Toronto.    Ont. 
Becker   Milling  Machine  Co..    Boston,   -Mass. 
Foss  &   Hill   Machy.    Co.,    Montreal. 
New   Britain   Machine   Co..  New   Britain.   Conn. 
H.    W.    Petrie,    Ltd..    -Montreal. 
K.   W.   Petrie.  Toronto. 

VISES.   PIPE 

.\ikenhead   Hardware  Co.,    Toronto.    Ont. 
Bntterfleld    &   Co..    Rock    Island.    Qne. 
V'ellq    Fm^.    Co.    of   Canada.    Gait.    Ont. 
.7.    H.    Williams   ,%  Co..    Brooklyn.   N.Y. 

VISES.    PLANER    AND    SHAPER 
.Mkenhead   Harrlware  Co..    Toronto,    Ont. 
Skinner  Chuck  Co.,   New  Britain,   Conn. 

WASHER    MACHINES 
Xatinnnl    Machy.    Co.,    Tiffin,    Ohio. 

WASHERS 
Rnmes,    Wallace.    Co..    Bristol.    Conn. 
Dillon    Mfg.    Co..    Oshawa.    Ont 
Graton   .«•    Kniuht    Mfe.    Cn.    Worcp=tpr.    ^t».=. 
London    Bolt   &    Hinge   Works.    London.    Ont. 
Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 

WATER  PURIFYING  AND  SOFTENING APPARATUS 

Wm.  B.  Scaife  &  .Sons  Co..  PittsbuiBh.  Pa. 
WATFR    CINDER    MILLS 

Whiting    Foundry    Equipment    Co..    Harvey.    111. 

WATER    JACKETS 
C.in.    WeHing   Work.'^.    -Montreal,   Que. 

W*TFR    TOWERS 

.The  Jpncke';   Mach.    Co..    Ltd  .   Sherbrooke,   Que. 
Toronto    Iron    Works,    Ltd..    Toronto. 

WATER    WHEELS 

The  Jenckes   Mach.    Co.,   Ltd.,   Rherbrnokp.   O'le 
Wm.    Kennp-Iv   ,&   Sons.    Lt^..    Owpn   Smmd.    Ont- 
Slepper  &   Hartley.    Inc..    Worce-=iter.    Mass. 

WELDING.    ELECTRIC.    SPOT.    BUTT,    ETC. 
S*.    fawipiice   WrMing   Co..    Montreal.    Que. 

WELDING   MASKS 
Strong.    Kennard    &    Nutt  Co.,   Cleveland.    Ohio. 

WELDERS.    ELECTRIC,    SPOT. 
BUTT.    ETC. 

National    Electric   Wpldpr   Co..    Warren,    O, 
Tabor   Mfg.    Co..    Philadelphia.    Pa. 
Thom-son    Electric    Welding    (jo..    Lynn,    Mass. 
\V infield    Electric    Welder   Co..    Warren.    Ohio. 

WELDING.    WORK    AND    SUPPLIES 

(Autogenous    and    Oxy-Acetylene)    see    OXY- ACETYLENE 
WINCHES 

John   H.    Hall  &  Sons,  Brantford. 
Kennedy  &  Son,   Wm.,  Owen  Sound,   Ont. 
Northern   Crane   Works,  Walkerville. 

WIRE   COILING    AND    POINTING 
MACHINERY 

Baird  Machine  Co.,  Bridgeport,  Conn. 
F.  B.  .Shuster  Co.,  New  Haven,  Conn. 
Sleeper   &   Hartley,    Inc.,   Worcester,   Mass. 

WIRE    CLOTH    AND    PERFORATED 
METALS 

Canada  Wire  &  Iron  Goods  Co.,  Hamilton. 
WIRE    FORMING    AND 
STAMPING   MACHINERY 

Baird    Machine  Co..    Bridgeport.    Coun. 
Brown,  Boggs  Co.,  Ltd.,  HamUton,  Canada. 
MoClean  &  Son,  F.   W.,  Niagara  Falls,  Ont. 
F.   E.   Shuster  Co.,  New  Haven,  Conn. 

WIRE   NAILS 

Panneuter  &  Bulloch  Co.,  Gananoque. 
Steel  Co.   of  Canada,    Ltd.,   Hamilton.   Ont. 

WIRE  NAIL  MACHINERY 

-Vational  Machy.  Co..  Tiffin.  Ohio. 
Sleeper  &   Hartley.    Inc..   Worcester,    Mass. 
A.  R.  Williams  Machy.  Co.,  Toronto. 

WIRE  STEEL,  BRASS,  COPPER, 
BRONZE 

Steel   Co.    of  Canada,   Ltd..   Hamilton,    Ont 
WIRE  RAILS 

Sleeper  &  Hartley.   Inc..  Worcester,   Mass. 
WOOD    BORING    MACHINES 
Canada  .Machinery  Corp.,    Gait,    Ont. 
Cleveland  Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Garlock-Walker  Machinery   Co..   Toronto.    Ont. 
Petrie  of  Montreal,   Ltd.,   H.    W.,   -Montreal,   Que. 
H.    W.    Petrie,   Toronto. 

WIRE    STRAIGHTENERS    AND    CUTTERS 
Baird   Machine  Co.,   Bridgeport,  Conn. 
Brown,   Boggs  Co.,   Ltd.,   Hamilton.  Canada. 
F.    B.   Shuster  C^.,   New  Haven,   Conn. 
Sleeper  &  Hartley,   Inc.,   Worcester.   Mass. 

WOODWORKING    MACHINERY 
Canada    .Machinery   Corp.,    Gait.    Ont. 
Can.    Fairbanks-Morse    Co.,    .Montreal. 
Can.     Ingei^oll-Rand    Co.,    Sherbrooke.    Que. 
Garlock-Walker   Machinery   Co..   Toronto.   Out. 
New  Britain  Machine  Co.,  New  Britain,  Conn. 
H.    W.    Petrie,    Toronto. 
Petrie  of  Montreal,   Ltd.,   H.    W.,    Montreal.   Que. 
R.    E.    T.    Pringle.    Ltd.,    Toronto,    Ont       , 
saver  Mfg.   Co.,   Salem,   Ohio. 
-\.    R.    Williams   Machy.    Clo.,    Toronto. 

WOOD    LATHES 

Canada   Machinery   Corp.,    Gait,    Ont 
Garlock-Walker   Machinery   Co..    Toronto,    Ont. 
Oliver  Machy.   Co.,   Grand  Rapids.   Mich. 

WORKS    STANDS,    PORTABLE 
Xew   Britain    Mach.    Co..    New   Britain.    Conn. 

WRENCHES 

-\rmstrong  Bros.    Tool   Co.,   Chicago.    111. 
Eutterfleld    &    Co.,    Bock    Island.    Que. 
Canadian   Eillings  &   Spencer,   Ltd.,   Welland. 
Keystone    Mfg.    Co.,    Buffalo.    N.Y. 
Wells  Bras,   of  Canada,  Gait.   Ont 
Whitman  &  Barnes  -Mfg.  Co.,  St  Catharines,  Ont. 

WRENCHES.    AUTOMOBILE    NARROW 
JAW   AND   MONKEY 

Bemis  &  Call  Hdwe.  &  Tool  Co.,  Springfield,  Ma.ss. 
Whitman  &  Barnes  Mfg.  Co..  St.  Catharines.  Ont. 

WRENCHES.  PIPE.  MONKEY,  TAP 
Aikenhead   Hardware  Co..    Toronto.   Ont. 
Bemis  &  Call  Hdwe.  &  Tool  Co..  Springfield,  Mass. 
Wells   Bros,    of   Canada,   Gait,    Ont. 
Whitman  &  Barnes  Mfg.  Co.,  St  Catharines,  Ont. 

WRENCHES.    RATCHET    AND    BASIN 
Bemis  &  Call  Hdwe.  &  Tool  Co..  'Springfield.  Mass. 
Keystone    Mfg.    Co.,    Buffalo.    N.Y. 
Whitman  cS:  Barnes  -Mfg.  Co.,  St   Catharines,  Ont. 

WRENCHES.    SOCKET 
Allen    Mfg.    Co..    Hartford.    Conn. 
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No.  705  Turret  Lathe 
A  small  hand-operated  unit,  built  with 

the  care  and  accuracy  that  characterize 
all  Rivett  Products. 

Fitted  with  a  six-hole  Turret,  a  Cut- 
ting-off  and  Forming  Slide  and  our  Auto- 

matic Chuck-closing  Device. 

The  Spindle  is  of  our  standard  con- 
struction —  tool  steel  hardened,  ground 

and  lapped  into  its  own  hardened  and 
ground  tool  steel  bearings — construction 
that  is  particularly  long-lived  and  ac- curate. 

The  Turret  and  Forming  Slide  are  ac- 
curately and  rigidly  constructed  with 

fully  scraped  bearings. 

(^ajiacity:  Spindle  1'64"  to  %". 

Between  Centei-s  to  18". 
Finish:  Standard  Rivett  Paint  and  Polish. 

Rivett  Lathe  &  Grinder  Co. 
BRIGHTON  District  of  Boston MASS.,  U.S.A. 

//  what  you  need  is  not  advertised,  considt  our  Buyers'  Directory  and   write  advertisers   listed   under  proper  heading. 
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HENDEY  18-inch  GEARED  HEAD  LATHE 
8  mechanical  changes  of  speed  for  spindle  with  driving  shaft  running  at  constant  speed,  4  direct  and  4  through  back  gears. 

36  D  I  F  F  E  RENT 
THREADS  AND 
FEEDS  are  had 
through  Mounted 
Ch  a  n  g-  e  Gearing, 
each  change  being 

quickly  made 
through  controlling 
handles  in  Gear 
Boxes. 

BEFORE  PUR- CHASING A  NEW 
LATHE  INVESTI- 

GATE THE  HEN- DEY  SERVICE. 

WE'LL  HELP  YOU  BY  FUR- 
NISHING    LIST     OF     USERS. 

Write    for    descriptive    circular. 

The  Hendey  Machine Company 

Torrington,  Conn. 
Canadian  Agents:  A.  R.  Williams 

Machinery  Co..  Toronto,  Ont. ;  A.  R. 
Williams  Machinery  Co..  260  Princess 

St..  Winnipeg  ;  A.  R.  Williams  Machin- 
ery Co.,  Vancouver;  A.  R.  Williams 

Machinery  Co..  St.  John.  N.B.  :  Wil- 
ianis   &  Wilson,  Montreal. 
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CANADIAN    MACHINERY 

McDougall  Shapers 
These  are  up-to-date  Shapers, 
designed  for  modern  shop 
production. 

They  are  plain  in  design,  yet 
embody  all  essential  features 
necessary  for  efficient  work. 

Every  adjustment  is  conveni- 
ent for  the  operator  and  fine 

for  the  most  accurate  work. 

Let  us  have  your  inquiry. 

The  R.  McDougall  Company 
Limited 

Manufacturer  s 

GALT,  ONTARIO,  CANADA 

The    Canadian    Fairbanks-Morse  Company^    Limited 
Sales  Agents 

Machine  Tools 
LATHES 

,:;— 30  X  14  Boye  &  Emnits,  l^.C.U.  &  D.  B.  G. 
4 — 26  X  v^  Boye  &  Emmes  (.^.u.u.  and  L>.  B.  (j. 
1 — 24  X  12  Boye  &  Emmes  y.C.<J.  and  U.B.G. 
1—24  X  10  Milwaukee  Q.C.G.  and  D.B.G. 
3—20  X  12  Sidney  Q.C.G.  and  D.  B.  G. 
1—18  X  10  Sidney  Q.  C.  G.  and  D.  B.  G. 
1—20  X  12  Sidney,  Q.  C.  G.  and  D.  B.  G.  with  taper  at- 

tachment. 

1—18  X  10  Mueller,  Q.  C.  G.  and  D.  B.  G. 
1 — 15  X  10  South  Bend  Standard  Engine  Lathe. 
2 — 13  X  5  Champion  Standard  Engine  Lathe. 
1—12  X  5  Perfect,  Standard  Engine  Lathe. 
1—14  X  6  Mulliner  Tool  Room  Lathes. 

2 — 21  X  8  Le  Blond  Heavy  Duty  Turret  Lathe. 
6 — 21  X  8  Le  Blond  Automobile  Turnin"-  Lathe. 
3—18  X  8  Battle  Creek  Tnrnino-  L<ithe  . 
1 — 16  X  8  Gardner    Standard    En?,ine    Lathe. 

We  carry  a  larae  stock  of  supnlie,  as  follows:  Fo-d  Tri. 
bloc  Chain  Blocks.  Armstrons:  Tool  Holders.  Files.  Drills. 

Tungsten  Hack  Saw  Blades,  Cap  and  Set  Screws.  Sand 

Paper  and  Emery  Cloth.  Wood  Split  Pulleys,  Babbitt 
Metal,  Etc.,  Etc. 

MILLING  MACHINES 

1— No.  2  Ford-Smith  Plain  Miller. 

1 — No.  2  Kempsmith  Full  Universal  Miller. 
1 — No.  3  Kempsmith  Full  Universal  Miller. 
1 — No.  2h  Ohio  Heavy  Duty,  Universal  Miller. 
1 — No.  1%   Bertram  Plain  Miller  with  index  centre. 

SHAPERS 

1—16"  Ohio  Heavy  Duty. 

1—20"  Ohio  Heavy  Duty. 
1—20"   Ohio   Standard. 

1_20"  Smith  &  Mills. 

1—20"^  Queen  City. 
MISCELLANEOUS 

1 — No.  2  Brown  &  Sharne  Vertical  Chuckinor  Machine. 

1—48"  Bickford  Vertical  Boring-  Mill,  2  swivel  heads. 
1 — 36  X  36  X  8  Iron  Planer,  1  head  on  cross  rail. 
1 — 20  X  20  X  4  London  Planer,  1  head  on  cross  rail. 
1 — No.  2  Baker  Keyseater. 

1 — Bertram  Boring-  and  Facing  Mill,  4  ft.  travel  to  head. 

1—48  X  48  Foss  Pulley  Lathe.  ' 4 — Pulley  Moulding  Machines  with  patterns  for  making 

pulleys  up  to  60". 

The  Foss  &  Hill  Machinery  Company 
305  ST.  JAMES  ST.,   MONTREAL,  QUE. 



CANADIAN    ]\I  i\.  C  H  I  N  E  R  Y 

Has  Stood  The  Test 
Rigid  inspection  and  extremely  hard  work  have  only 
further  proved  the  claims  we  make  for  the  efficiency  and 
quality  of  our  product. 

The  26"  Lathe  here  illustrated  is  typical  of  our  line  of 
lathes.     Built  from  14"  to  42". 

Bulletins  illustrating  and  describing  our  machine  tools 
gladly  furnished  on  request. 

CANADA  MACHINERY  CGRPORATIQN IH 

Gait 

Toronto  Showrooms  at  Brock  Avenue 

Ontario                                                           Canada 

Subway  opened  for  the  convenience  of  the  Trade. 

• C.M.C.l 


