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SMALL  TOOLS 

P.  &  W.  Die-Stock  Set  No.  4 
These  sets  are  turnishetl  in  xarious  capacities  for  either 

U.  S.  Standard  S.  A.  K.  Standard.  W'hitworth  Standard  or 
"\"'  Form.     Tile  IVatt  ̂ ^  Whitney  Policy  of  highest  qnality 
   materials,  t(^5jether  u  ith  the  neces- 

sar\  rehnement  and  accurac>-,  is 
maintained  in  all  tools  composing 
these  sets. 

B 

II 

PRATT     &     WHITNEY 

Standards     and      Gauges 
Accuracy  Unequalled 

PROMPT 
SERVICE 
is  assured  at  our  nearest 

store  where  P.  &  W.  Small 
Tools  are  carried  in  stock. 

Place  your  order  there to-day. 

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

MONTRE.VL 
723   Drummonij    l!ld?. 

TORONTO 
1002  C.P.R.  Bldg. 

WINNIPEG 
1205  McArthur  Bldg. 

VANCOUVER 

B.C.  Equipment  Co. 
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42-inch 
Vertical 
Boring 
and 
Turning 
Mill 

Niles 

Type 

Motor 
Driven 
Through 

Speed  Box 

Buih  in 
sizes  from 
42-inch  to 
100-inch 
Swing. 

Drop  us  a 
line  for 

Photo- 
graphs 
and  full 

particulars. 

FwBtfigWU'iU'yi'i^^^ 

The    John    Bertram    &    Sons    Company 
Limited 

DUNDAS,  ONTARIO,  CANADA 
MONTREAL  TORONTO  VANCOUVER  WINNIPEG 

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

//   ayiy   advertisement    interests   yoiij    tear   it    out    now   and   place    with   letters  to  be  answered. 
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The  Economy  of  Business  Paper  Advertising 
By  H.  E.  CLELAND,  NEW  YORK 

Awardtti  tht  Highiim  prizf  at  tht  convention  of  Associatfil  Ativfrtisinfr  Clubs,  at  St.  Louis,  .lunt  IQ17. 
This  prizf  is  giv/n  iinnually  to  the  one  dehvering  the  most  constructive  address  in  the  fewest  words. 

(Continued  from  last  week) 

SO.  in  a  quiet,  substantial,  and  most-times  unheralded 
way,  the  business  papers  are  leaders  of  progress 
in  their  respective  industries  and  in  this  character 

they  tie  to  them  the  progressive  men  of  the  industries. 
Only  provrresaive  men  are  worth  while  to  advertisers. 
Therefore,  the  business  papers  not  only  aim  directly  at 

those  industries  where  the  advertisers'  products  may 
be  sold,  but  they  automatically  select  the  men  in  each 
industry  whose  words  carry  weight  of  buying  authority. 
But  modern  business  papers — those  which,  for  instance, 
are  members  of  the  Associated  Business  Press — go  even 
further  and  put  before  the  advertiser  the  exact  number 
of  each  classification  of  subscribers.  So  that,  in  a 
technical  industry,  for  instance,  the  advertisers  are 
shown  how  many  firms,  executive  officers,  purchasing 
agents,  superintendents,  engineers,  etc.,  are  on  the  paid 
subscription  list  and  from  these  the  advertiser  may 
estimate  the  buying  power  which  each  publication  holds 
for  his  product. 
In  other  words,  the  business  papers  are  helping  to  put 
advertising  closer  to  the  status  of  an  exact  science. 
And  that,  in  turn,  soells  jjreater  economy  in  advertising. 

•BIYING  POWER"  THE  TEST. 
I  said  that  the  buying  power  per  subscription  in  a 
business  paper  was  greater  than  the  buying  power  per 
subscription  of  any  other  medium  because  things  are 
bought  for  business  and  not  private  consumption. 

To  illustrate  this,  one  industry  last  year  bought  ap- 
proximately $500,000,000  worth  of  goods  and  90  per 

cent,  of  this  industry  is  covered  by  two  business  papers 
having  a  total  paid  circulation  of  22,000,  or  an  average 
of  material  bought  per  subscriber  of  about  $20,500. 
Since  it  is  a  fact  that  less  than  five  per  cent,  of  our 
population  has  an  income  of  over  $4,000  per  year,  it 
may  readily  be  seen  that  private  and  business  consump- 

tion are  far,  far  apart. 

I  quote  from  an  industry  with  which  I  am  familiar  and 
not  one  picked  because  of  its  exceptional  buying  capa- 

city.    There  are  probably  many  which  exceed  it. 

So,  the  thought  is  that  each  dollar  invested  in  business 
paper    advertising    buys    more    potential    sales    results 
because  each  appeals  to  a  greater  buying  power. 
And  that.  too.  is  economy  in  advertising. 
THE  POTENT  THING. 
Now,  all  of  you  advertising  men  know  that  the  really 
potent  thing  in  advertising  is  cumulative  effect.  You 
know  that  even  poor  and  mediocre  advertising,  per- 

sisted in,  pays  and  pays  handsomely. 

You  know,  on  the  other  hand,  that  sporadic  advertising, 
even  of  the  best  kind,  has  only  a  temporary  effect  and 
that  effect  is  seldom  of  sufficient  force  to  pay. 
The  splurger  makes  his  splash,  the  ripples  die  out  and 

the  surface  becomes  calm  and  serene.  He  loses  because 
his  advertising  is  too  costly  to  be  kept  up  continuously. 
THERE  IS  NO  SUBSTITUTE  FOR  CONTINUITY  IN 
ADVERTISING. 

It  is  possible,  because  of  the  low  rates  in  business 
papers,  for  practically  any  manufacturer  to  advertise 
week  in  and  week  out  or  month  in  and  month  out,  to 
hammer  away  until  by  sheer  force  of  persistence  he 
drives  his  claims  home  and  sells  his  prospect. 

It  takes  time  to  sway  men  the  advertiser's  way.  It 
takes  repeated  effort  to  get  the  first  return  from advertising. 

The  advertising  catacombs  are  filled  too  full  of  the 
bones  of  half-tried  efforts. 
There  are  publishers  who  permit  and  agents  who  induce 

advertisers  to  adopt  "splurge"  advertising,  and  these  I 
charge  with  the  crime  of  high  treason  against  the 
cause  of  effective  advertising. 
Advertising  which  cannot  reap  the  benefits  of  cumu- 

lative effect  is  not  as  profitable  as  it  ought  to  be. 
Therefore,  it  is  not  as  economical  as  it  might  be. 
Business  paper  advertising  is  economical  because, 
intensive  circulation  permits  rates  low  enough  to  allow 
practically  any  manufacturer  to  advertise  continuously. 

FOLLOW  THE  SALESMAN'S  METHODS. 
That  advertising  is  best  which  comes  closest  to  the  best 
in  salesmanship. 

What  does  the  salesman  do?  Assume  that  he  is  selling 
steam  engines,  does  he  make  a  house-to-house  canvass 
of  say,  Chicago?  Not  on  your  life.  Aside  from  the 
utter  insanity  of  that  procedure,  it  takes  twelve  years 
and  eight  months  for  one  man  to  make  a  house-to- 
house  canvass  of  Chicago.  He  picks  out  steam  power 
plants  or  plants  in  course  of  design  or  of  building  and 
goes  to  those  and  no  others. 
Does  he  make  his  sales  talk  to  the  office  boys  and  steno- 

graphers in  those  plants?  Not  in  one  thousand  years. 
He  goes  to  the  man  who  buys  or  recommends. 
Does  he  talk  to  these  men  about  steam  calliopes  or 

about  steam  engines?  Y'ou  know  the  answer. 
Does  he  endeavor  to  show  the  economy  and  efficiency 
of  the  steam  engine  as  a  prime  mover  and  does  his  talk 
resemble  that  of  an  engineer  or  a  chauffeur?  You 
know  the  answers  to  that,  too. 

'^'ow.  why  does  the  salesman  do  these  things  ?  Because 
the  efficient  salesman  knows  how  to  follow  the  straight 
line — the  shortest  distance  between  two  points — and 
because  his  concern  will  not  pay  for  the  super-expense 
of  roundabout  methods. 

For  precisely  the  same  reason,  the  wise  manufacturer 
uses  the  business  papers  to  carry  his  advertising message. 

(Concluded  next  week) 
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'lam*"^. 

LiniE  WORDS  WITH  BIG  MEANING 

(jlpUciUto ^^rtiir^ 

According:  to  "Webster,** 
Quality  is  "an  excellence 
of  character;  natural 

superiority." 

Webster's  definition  of 
"Service"  is;  "The  per- 

formance of  labor  for  the 

benefit  of  another." © 

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

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

THE 

STEEL  COMPANY 
OF 

CANADA 
LIMITED 

MONTREAL HAMILTON u 
Pis  Iron, 
Steel  &  Iron  Bars, 
Horse  Shoes, 
Steel  and  Iron  Products. 

Steel  Billets, 

Track  Spikes  & 

Bolts,  ForgingSjWIre 

of  every  description. 

//  what  yuii   Htfrf  is   not  udiHrtised,    coiisiill    viir    Uuycrs'   Uiricturi,    unci    write    udvcrtisfrs    listed    under   proper   heading. 
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I\[K1Q15^[E 
A^o.   j  of  a  Series  of  SKF  Equipped  Drilling  Machines 

THRUST 
Beariugs,  tu  withstand  the  heavy  thrust  of  the  drill  spUKUe,  must  needs  he  of 

hi,i;h  quality — ahle  to  withstand  friction  and  without  lieatin^-. 

S  K  F  Thrust  Bearings  are  tlu'  logical  choice.  ̂ lanufact\u-ers  who  huild  (]ual- 

ity  into  every  part  of  their  machine  recognize  the  value  of  high-class,  accurate 
thrust  bearmgs. 

May  Ave  assist  you  in  the  design  of  your  thrust  mountings? 

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

iiiiniiiiiiinniHiiHiiiniiiiim^^^  iiiiiiii;iiiiiiiiriiiiiii;i:i:iiiiriiiiiiiiiiiii:i;iiiiiiiiiiriiiiiii!i;iiiiiiiTi'i!MiMii!M 
If  what  you  need  is  not  advertised,    consult   our  Buyers'   Directory   and  write   advertisers   listed  under  proper   heading. 
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ff "STELLITE 
IN  FRANCE 

THE  Fonderie  des  Gobelins,  Paris, 

France,  has  increased  its  daily  produc- 
tion of  155  mm.  shells  from  120  when 

high-speed  steel  was  used  to  200  when 
stellite  was  used.  According  to  Metaux 

et  Alliages,  of  Paris,  the  cost  of  stellite 
for  finishing  1,000  shells  of  the  size  was 

about  6c  per  shell.  With -a  cutting  speed 
of  17  meters  (about  56  ft.)  the  roughing 

of  the  shell  and  the  finishing  of  the  shell 

each  took  21  min.  with  high-speed  steel. 
When  stellite  was  employed,  the  rough- 

ing out  period  consumed  11  min.,  while 
the  finishing  work  required  4  min.,  the 

cutting  speed  in  roughing  being  25  me- 
ters (82  ft.)  and  in  the  finishing  work 

37  meters  (121  ft.). 

D  eloro   Smelting   & 
Refining  Co.,  Ltd. 
Head  Office  and  Work— DELORO,  OiNT. 

TORONTO:      200  King   Street,   West. 

MO  NTREAL:      315  Craig  Street.  West. 

Reproduced  from  Canadian  Machinery 
Oct.  11,  1917,  Page  421 

//   any    advertisement   interests   you,    tear  it   met   noiv   and   place   with    tetters  to  be  ansivered. 
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BRAND 

HIGH  SPEED  STEEL 
AND 

TWISr  DRILLS 
"DOUBLE  WACO"  Quality Specially  Adapted  for  Munition  Work 

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

ESTABLISHED  1870 

W"  ATKINS  &  C  L™ 
TRADE     MARK' 

"WACO 

Reliance  Steel  Works 
SHEFFIELD,  ENG. 

For    particulars    apply  to   our 
Sole  Representatives  for  Canada 

TRADE     MARK 

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

Ij    uhat  you   utcd   iS    uut   advt  rii:itd,     consult    our   Buyers'    Dirtctory    and    write    advertisers    listed    under    proper    heading. 
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H.  E.  W.  Service 
Our  ability  to  serve  is  limited 
by  the  demands  of  your 
organization.  Repair  work, 
special  marine  repairs,  ma- 

chinery built.  Our  air  chucks 
which  are  performing  such 
efficient  service  in  the  shell 
industry  is  but  an  evidence  of 
our  ability.  We  have  a  large 
and  complete  staff  of  expert 
workmen  and  thorough  equip- 

ment. Consult  us.  We  will 

gladly  co-operate  with  you. 

Hyde  Engineering  Co. 
27  William  Street 
Montreal,         Que. 

Holden- Morgans  in  One  Plant 
Another  firm  would  not  accept  a  contract  until  assured  they 

could  get  HOLDEN-MORGANS. 
That's  the  reputation  they  have.  How 
about    your   requirements  ?      We   can 

IMMEDIATE  DELIVERY 
on  6"  shell  machmes. 

THE   A.  R.  WILLIAMS    MACHINERY    CO. 
W.  FRONT  ST.  (Limited)  TORONTO 
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THE  JOHNSON  FRICTION  CLUTCH 

JOHNSON  FRICTION  CLUTCHES 
STANDARD  CLUTCHES 

SINCI.K 

•ta  1 

1  u 

|— 1 —
 

— B  — 

T 
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FiK.    SS 
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Li 
uc 
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V 

nOUHLE 

-,'d!^   THROW- 
I    I 

dw       I 

1   I 

—  B- 

Flg.    9D 

SINGLE  AND  DOUBLE 
Clutch 
Siir 

Numbrr 
0 

•> 

5 
6 
8 

10 

n 

H.P. 
at  100 
R.P.M. 

1  ., 

■'  I 

1 

IVi, 

•7 

SI. 4 

Max. 
Bore 
Inches 

1  7-16 
1  11-16 
1  IMfi 
2  S-l(> 
2  7-16 

2  1'i-16 

3  .il6 

41/8 

ar^-ir. 

Gii-ii; 

7% 

9  5-16 

-Dlmenalons.  Inches- 

B   

Sinicle 

4  3-lti 

."3-16 

.->  5-16 

6  13-16 

51/2 

67's 

Double 

6  3-16 

81-16 

8% 

llVs 

SV- 

10  9-16 

3 
4 

6 

6 1/2 

SI/. 

81^ 

Throw  to 

EnKaKc  Clutch 
D 9-16 

23-32 
2.'>-32 

13-16 

23-32 

16 

Weitrht,  Pounds Sindle 

10 

12 

19 
27 

3") 

53 
75 

130 

Double 

20 
25 

32 
43 
54 
96 

110 
150 

*.\ny  lenpth  of  hub  furnished  on  special  order.  The  diameter  of  hub  *C  is  from  1  to  1%  inches  larger 
than  the  diameter  of  the  shaft  used,  for  standard  clutches.  It  is  usually  from  \Vz  inches  to  1%  inches  larger 
than  the  diameter  of  the  shaft  used,  when  equipped  with  a  self-lubricating  bearing  of  any  style  listed — see  table 
below. 

STANDARD  CLUTCH  HUB  DIAMETERS 

Clutch 
Sxze 

Number 
0 
2 

4 

5 

6 

H.P. 
nt  100 
R.P.M. 

% 

1^2 

8 3 
10 

3% 

It 4 

1 

1  15-16 

1  1.5-16 
1  15-16 
1  15-16 r 

For  Solid  Iron,  Steel  or  Wood  Split  Pulleys 

13-16      1    7-16 

2  3-16 
2,7-16 
'?3-16 

2  7-16 

2 

i 
7-16 
7-16 
7-16 

2  11-16 
2  7-16 
2  11-16 

  DIAMETER  OF   .SHAFT,  INCHES   
1  11-16      1  15-16      2  3-16     2    7-16     2  11-16   2  15-16 
  DIAMETER  OF  CLUTCH    HUB.    INCHES   

211-16 
215-16 
211-16 

215-16 

215-16 
3  3-16 
215-16 

3   3-16 

3  3-16 
3  7-16 

3  3-16 
3  7-16 
3  11-16 
3  15-16 

3  1.5-16 
3  15-16 

3  11-16 
3  15-16 
3  15-16 
3 15-16 

3  15-16 
4  3-16 
4  3-16 
4    3-16 

4  3-16 4  7-16 

4  7-16 4  7-16 

3    3-16 

4  7-16   
4  7-16    

4  7-16  4  15-16 
4  7-16  4  15-16 

Length  of  clutch  hub  ordinarily  1  inch  longer  than  face  of  pulley  used. 

Applied  in  Machine  Building"  and  yellow  data  sheets. 
Write  for  booklet  "Clutches  as 

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

Toronto. 

THE  CAHLYLE  JOHNSON  MACHINE  CO.   Manchester  conn. 

//  what  you  need  is  not  advertised,    consult    our   Buyt  ii>'   Dirtctorif    and    wrifr    advertise/s   listed    under   proper   heading. 
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JENCKES  CLASS   DB-2 
AIR  COMPRESSOR 

If  you  understand  compressors  look 
over  the  following  outline.  If  you 
are  not  acquainted  with  these  ma- 

chines it  would  delight  us  to  give 
you  an  introduction. 

Inlet  Valves  are  of  the  Corliss  type, 
the  outlet  valves  of  the  disc  type; 
flood  type  lubrication,  allowing  a 
continuous  flood  of  oil  over  bear- 

ings, crank  pins,  etc.,  while  in 
motion.  Machine  of  the  enclosed 

type. 
The 

JENCKES  CLASS  CB-1 
AIR  COMPRESSOR 

If  your  requirements  do  not  justify 
either  of  the  above  machines,  just 
bear  m  mind  that  we  have  a  very 
comprehensive  range  that  will 
cover  all  usual  and  unusual  needs. 
The  above  is  equipped  with  inlet 
and  outlet  disc  valves;  splash 
gravity  lubrication  system;  extra 
large  bearings;  machine  entirely 
enclosed. 

Jenckes  Machine 
Works:   St.  Catharines*  Ont. 

Works:   Sherbrooke,  Que. 

Company,  Limited 
SALES  OFFICES:  710  C.P.R.  Bldg..  Toronto: 
908  E.T.  Bank  Bldg.,  Montreal :  West  Chester 
Ave..  St.  Catharines  :  Cobalt.  Ont.  ;  Exchange 
Bldg.,    Vancouver. 

^iT^Lii  ■  -'."  -■■■  <.'  -_  -^ 

iiWirTi'i 

STEEL /< 
II  Shrapnel  Shells  and  Shell  Blanks 

We  are  the  only  company  in  Canada  producing  steel  ingots 
by  the  "HARMET"  Liquid  Process,  a  process  that  makes 
these  ingots  vastly  superior  to  the  ordinary  kind,  improving 
the   physical  properties 
and  reducing  the  waste 
of  ingot. 

We  can  supply  forgings  of 
all  shapes  and  sizes  made 
of  ordinary  or  "HAR- 

MET" Fluid  Compressed 
Open-Hearth  Steel  on  the 
Shortest  Notice. 

Nova  Scotia 
Steel  and  Coal 
Co.,  Limited 

Head  Office: 

New  Glasgow,  N.S. 
Western  Sales  Office: 

Room   14  Windsor  Hotel 
MONTREAL 

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

Will. 

High-Speed 
STEEL 
The  tools  that  are  made 

with  •'Wolfram"  Ilik'h 
Speed  Steel  are  warranted 
to  he  MUiUT-keeii  at  the 
e<lKe  and  Hiiper-MtronK  "t the   neck. 

HIGHEST    IN 
OU'.UTY 

NATIONALUY 
KNOWN 

|8 

fjn  UR  Q)untry  requires  the  extreme 
iSd  limit  of  production  from  every  lathe, 
planer,  miller  or  other  machine  tool. 

BE    PATRIOTIC 

Superior 
The  Nationally  Known 

First  Quality 

HIGH  SPEED  STEEL 
Will  enable  you  greatly 
to  increase  your  output 

■IT'S    THE    BEST    FOR    ALL     MACHINE    WORK" 

VANADIUM-ALLOYS  STEEL  CO. 
PITTSBURGH,  PA.  Worlss  at  LATROBE,  PA. 

eAKCISO    IH    CTOC*, 

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

Fairley  Davidson  Steel  Co.,  Inc 
SPECIALISTS 

Hot  Working  Steels 
High  Strength  Steels 
High  Speed  Steel 
Tool  and  Die  Steels 

Magnet  Steels 
Non-Changeable  Die  Steel 

Brand  Name : 

"Xtof"  and  "Precision" 

"Hehtemnd" RUSHITOFF  No.  6 

"Fondwot"  and  "Giant" 
Tungsten  or  Chrome 

Nugget  "B"  oil  hardening 
CHROME  VANADIUM,  oil  hardening  or  case  hardening 

'  CHROME  NICKEL,  oil  hardening  or  case  hardening 
Steam  Hammer  Forgings  to  Sketch 

We  guarantee  to  supply  the  correct  steel  at  once,  eliminating  costly 
experiments 

We  carry  a  complete  stock  at  our  New  York  Warehouse,  124  Maiden  Lane, 
New  York  City 

Canadian  Agents: 

THE  FACTORY  SUPPLY  AND  STEEL  COMPANY 
149  Craig  Street  West,  Montreal,  Canada 

We  carry  a  complete  stock  at  our  Montreal  Warehouse 

Uranium  For  Speed 
If  you  want  to  speed  up  production  in  your  Machine  Tool  Department — put 

Uranium  High  Speed  Steel  in  your  too!  holders.  You  will  find  that  your  men  will 
be  able  to  make  deeper  cuts  with  greater  speed — that  they  will  spend  more  time  at 
their  machines  and  less  at  the  grinders — that  they  will  not  be  troubled  with  breakmg 
tools,  etc. 

Uranium  mixed  with  the  best  tungsten  steel  is  the  reason.  Uranium — the  ele- 

ment of  toughness,  strength  and  speed — should  be  helping  your  men  to  keep  up  with 
the  demands  of  the  production  manager. 

Consult  your  steel  man  or  write  us. 

STANDARD    ALLOYS    COMPANY 
Forbes  and  Meyran  Avenues PITTSBURGH,  PENN. 

//   any   advertisement    interests   you,    tear  it    out    now   and   place   with    letters  to   be  ansivcred. 
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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  and  Warehouse,  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 

.^^^^^^^^^^^^^^^^^^^^^HE- T /- 

Armstrong,   Whitworth 
of  Canada  Limited 

Standard  Sizes  of 

HIGH  SPEED  STEEL 
Carried  in  Stock 

CARBON  AND  ALLOY  STEELS 

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

Dominion  Bank  Bldg..   TORONTO 

^^>«. . .  Alft^l^^l^ll^^g 

-.-f  ..:  r.^    ■       ■ 

iKta.                      1   Y't   1     B^^^^^^^^gt      (       HBBy     -jj                                      \ 

Works:  LONGUEUIL,  QUE. 
Branches:      27    King    William    Street,    HAMILTON 

McArthur  Biag.,  WINNIPEG,  MAN. 

Coal 
Coke 
Iron  Ore pi^  Iron .       —       ̂   *|iJiCtOti^    FOUNDRY  &   MALLEABLE 

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

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

Canadian    Office  : 

703  C.P.R.  Bldg.,  Toronto 

//  ichat  you  need  is  not  advertised,      consult    our   Buyers'   Directory   and   write   advertisers   listed   tinder   proper   heading. 
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WHITCOMB- 
BLAISDELL 

LATHES 
AND 

PLANERS 

Accuracy  Plus  Adaptability 
I  li;it  (.Dmlvn.itidii  is  dcM-loiu-d  to  a  lii^li  ili.-nri.-c  in  this  14-iiich 
W  ImconiS-HlaisJcll  'I'oolrooni  L.itlu-.  lis  iKCuracv  is  secured 
hv  the  caret  111  workmaiisliip  —  by  the  rijriil  inspection  after  as- 
senihly.  Its  wide  ranue  of  usefuhiess  is  secured  by  the  ease  of 
manipulation  and  ailjustment — bv  tlie  many  special  attachments 
which   handle   the  special    work    with    lireat    speed    and    precision. 

For  the  toolroom— for  the  (hop  which  must  turn  out  a  wide 
variety  of  lathe  worU— thi»  Whitcomb-Blaindell  i>  the  ideal 
lithe  equipment.      Write   for  the   Bulletin   giving  full   detaili. 

Whitcomb-BIaisdell   Machine  Tool    Co. 
Worcester,  Mass.,  U.S.A. 

We  guarantee  shipment 
within  24  hours   of 

receipt  of  order 

"  Extra  " 
"Special" 

"  High 

Speed" 

Tool  Steels 

Made  in 

Sweden 
from  selected 

Dannemora    Ore 

We  also  carry  in  stock 
Solid  and  Hollow  Drill 

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

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

James  McKay  Company 
Pittsburgh,  Penna.,  U.S.A. 

Manufacturers  of 

Shell  Forgings 
We  have  the  Equipment  and  Experience  and 

can  execute  orders  for 

Nose  Sockets     Base  Plates 

Adapter  Plates 
for  any  size  shells.        Can  execute  orders 

promptly. 

SPECIAL  FORGINGS— We  can  make  any  forg- 
ings that  can  be  made  under  Drop  Hammers. 

CHAINS  AND  ACCESSORY  FORGINGS— We 
have  a    complete    line. 

ADDRESS  OUR  REPRESENTATIVE: 

JOHN    A.    BUCHANAN 
King  Edward  Hotel,  TORONTO 

If  what  yon  need  is  not  advertised,    consult    our   Buyers'   Directory   and   write   advertisers   listed   under   proper   heading. 
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Roelofson  6-in.  Banding  Machine 
YOU  couldn't  imagine  a  more sturdy,  compact,  serviceable  ma- 

chine than  this!  A  glance  at  the 
illustration  \vill  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 
features  of  its  construction: 

outstanding 

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, 
and  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,  our  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  a  n  d 
are  still  doing 
dutv. 

//   any   advertisement    iyiterests    you,    tear   it    out    now   and   place    with   litere,   to  be  answered. 
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For  25  Years 
Makers  of 

Fine  Machine  Tools 

Papid 

The  "Hamilton'  '  Line 
has  a  Reputation 

to  Sustain. 

THHRE  are  two  phases  of  production  that  require  expert 
f  attention;  those  of  quality  and  quantity.  We  have  made  a 
study  of  them  for  your  benefit.  The  result  is  that  we  are  able  to 
offer  you  machine  tools  that  give  the  highest  efficiency  and  will 
still  keep  down  the  cost  of  production. 

Illustrated  here  i«  one  of  our  lathes.  A 

close  study  on  your  part  will  partly 
reveal  the  care  we  have  taken  to  give 

you  a  machine  that  is  fitted  to  the  needs 

of  the  day— greater  production. 

The  "iraiiiillnn  Line"  of  machine  tools 
is  very  cM3m])lete  and  users  are  never 
tired  of  telling  others  of  their  features. 
A  letter  will  command  our  immediate 
attention. 

WRITE  US  TO-DAY. 

The    Hamilton    Machine    Tool   Co. 
HAMILTON  Sole  Agents  for  Ontario:  OHIO,     U.S.Aw 

H.   W.  PETRIE.   LIMITED,   TORONTO,   ONT. 

//  what  you  need  is  not  advertised,      consult    our   Buyers'   Directory   and   write   advertisers   listed    under   proper   heading. 
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These  are  strongly  built,  accurate  machines.     Will  give  equal  satisfaction  in  tool-room  or  shop. 
The  following  extras  can  be  furnished   if  desired:   Taper,  Relieving  or  Draw-in  attachment,  Waving  attach- 

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

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

elephone   MAIN  5346 
Toronto 

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

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

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

for  you  all  specifications.  '         .   .  , 

The  Philip  Smith  Mfg.  Company 
Sydney  Ohio.  U.S.A. 

Hepburn— the  Lathe  that  stands  the  test 
Shell  work  thoroughly  tests  the 

'  ability  of  a  lathe.  The  Hepburn 
Lathe  is  making  a  wonderful  record 
in  the  munitions  plants  of  Canada 

in  boring  up  to  6'  shells.  It  has shown  superior  speed  and  superior 
~  quality  of  work  and  keeps  right  at 

it  day  in  and  day  out.  We  also 
rebuild  lathes  embodying  in  them 
all  latest  improvements. 

The  Hepburn  is  the  lathe  for  you. 

JOHN  T.  HEPBURN,  LIMITED 
18-60  Van  Home  Street Toronto,   Ontario 

//  2chat  you  need  is   not  aelvertised,    consult    our   Buyers'   Directory   and    write    advertisers    listed    under   proper   heading. 
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Photo  shon-B  two  of  our  Band  Tumins  MachI  tea  in  one  of  the  largest  shell  shops  in  Canada. 

These  machines  are  built  for  turninK  bands  on   8".  9.2"  and    12'  shells.       Th.v    are    k'ivinK    perfect   satisfaction    in    several    of    the    larnest    S.2" 
*hop»  in   Canada.     Let  us  put  you  in  touch   with  some  of  them.     Writ«for   full   particulars   and   price. 

Bennett  Ave. Warden  King  Limited Maisonneuve,  P.Q. 
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Patented— June  23.   1914 

The  Complete  Machine 

A  machine  whose  efficiency  can  be  added 
to  by  the  quick  and  convenient  changes 
shown  here.  Nothing  cumbersome.  A 
clean-cut  machine  that  answers  the  most 
modern  requirements  in  efficiency. 

Designed  especially  for  making  tools,  dies, 
models,  and  for  slotting  and  shaping  all 
classes  of  work. 

Increased  efficiency  gives  increased  pro- 
duction which  offsets  increased  costs  and 

gives  increased  profits.  A  short  but  vital 
lesson  on  "increase."  Think  it  over  and 
write  us. 

The  Rhodes  Manufacturing  Company,  Hartford,  Conn.,  U.S.A. 
.iiiiniiiiuiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiniiiiriiiiiiiiiJiMiiiiiiiiiiiiiiiiiiiiiiiiMMMiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 
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and  GENERAL  MACHINERY  SUPPLIES 
  '     ■-'^  ■  ' 

]gMiJi\mj§i.>im% 

Two  Cuts  at  One  Time 
The  ability  to  face,  undercut  or  neck  with  the 
square  turret  while  boring  or  turning  with  the 
hollow-hexagon  turret  contributes  largely  to  the 
time-saving  and  economical  output  of  the 

Universal  Hollow-Hexagon 
Turret   Lathes 

Separate  feed  shafts,  each  with  ten  individual  feeds,  operate  the 
carriage  and  turret  saddle  independently,  and  provide  the  exact 
feed  required  for  each. 

And  to  this  great  advantage  are  added  the  other  essentials  for 
rapid  and  accurate  production — excess  power,  extreme  rigidity, 
great  adaptability,  and  a  power  rapid  traverse  that  saves  time 
and  conserves  the  energy  of  the  operator. 

Without  obligation,  ask  us  to  show  the 
saving  on  one  of  your  typical  jobs.  Send 
blueprints  with  rough  and  finished  samples. 

THE    WARNER   &   SWASEY   CO.,   Cleveland,   Ohio,   U.S.A. 
Caaadian   Agents:   A.   R.   Williams  Machinery  Company*   St.   John*     Toronto,    Winnipeg,    Vancouver;     Willianu    &   WiUon,  Moatreal, 

Benson  Bros.,  Sydney  and   Melbourne^  Australia;  A.  Asher  Smith,  Sydney,  Australia 

No.    2-A — With    "Chucking    Equipment." 

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!  u.s.a. 
Canadian    Repre«entatives :    Garlock-Waikcr   Machinery   Co..    Toronto,    Ont. 

//    any    advertisement    interests    you,    tear   it    out    new    and   place    with   letters   to  be  answered. 
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Consolidated  Presses 
;ipiHa!  ti'  iliscriiiiinatint;  users  because  of  the  massive 
construction  of  all  workiusx  parts,  the  generous  crank 

shaft  hearings,  the  increased  diameter  of  crank  pins, 

liberal  crank  cheeks,  long  and  carefully  fitted  slide  bear- 
ings. abnormalK  large  connection  screws,  [lowerful 

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

These  are  features  which  shouUl  be  considered  when 

purchasing. 

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

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

ELMES 

18"  Stroke  Hydraulic  Pump 
for  m.aximuin  pre.=?urep  and  capacitie?,  for  250 
horse-power  motor — a  pump  designed  to  meet 
the  demand  for  a  high-pres.sure  outfit  of  large 
capacity,  and  one  able  to  with.*tand  tlie  severe 
u.«age  of  present-day  practice. 

Other  designs  for  all  pressures  and 

capacities. 

Charles  F.  Elmes  Engineering 
Works 

217  No.  Morgan  Street  CHICAGO.  ILL. 

"ERIE"  STEAM  FORGING 
HAMMERS 

are  not  ordinary 

hammering  mach- 
ines. They  are 

Hammers  of 

exceptional 

merit.  Inves- 

tigate and  sat- 
isfy yourself. 

A  bulletin  for 

the  ask- 

ing. 

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

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



November  8,  1917. CANADIAN    ]\I  A  C  II  I  N  E  R  Y 

21 

THE  "TOLEDO" OPEN  BACK  PRESSES 

Notal)le  for  wide 

range  of  iLsefulness 
and  durability. 

Bodirs  emljody  the 
newest  ideas  in  press 
con.struction  with  in- 

creased weight,  lar- 
ger bed  area  and  die 

space. 
Shafts  are  of  large 
diameter  and  ham- 

mer forged  from  spe- 
cial steel. 

Connections  and  Pit- 
man screw  are  high 

carbon  steel  forgings 
with  the  mo.st  effective  clamping  device  in  use. 

Slides  extra  long,  moving  in  long  and  heavy 

gibs. 
Positive  Inclining  Attachment. 

The  Toledo  Machine  &  Tool  Co. 
TOLEDO,  OHIO 

Representatives^ Allied  Machinery  Co.  of  America.  19  Rue  de 
Rocroy.  Paris.  France;  Vie  XX  Settembre  12.  Turin.  Italy:  16 
Seidenpasse.    Zurich.    Switzerland. 

Triple 
Purpose 
"METAL  WOOD" 
COMBINATION 

Forcing,    Broaching    and 
Straightening  Press. 

Its  value  is  in  the  many 
uses  to  which  it  is  adapt- 

able. Auxiliary  tables 
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  Britain  and 
Continent  address  Gaston 
E.  Marbaix.  Coronation 
House.  4  Lloyds  Ave., 
London.     E.C.,     England. 

-l-^—H 

n 

'  MB 

PRODUCT 

"Getting  it  out — and  right"  goes  further  back 
than  the  selection  of  the  machine.  It  may  go 

back  10  or  20  or  40  years  to  some  point  or  prob- 
lem solved  in  our  60  years'  development  of 

Presses  that  produce. 
If  you  want  machines  with  production  capacity  based  on 

lottgeit  practical  experience,  buy  "Bliss." 

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

CHICAGO  OFFICE  DETROIT  OFFICE 

People's  Gas.  Bldg.  Dime  Bank  Bldg. 
CLEVELAND  OFFICE  -    Union  Bank  Bide. 

LONDON.  S    E..  ENGLAND  PARIS.  FRANCE 
Pocock  St.Blackfriars  Road  iOO  Blvd.  Victor-Hugo  St.  Ouen 

1857 

PRESSES 
Pumps 

and 

Accumu- lators 

FOR  ALL 
PURPOSES 

Made  in 
Canada  r 

,_Jf         nosing  press 

WILLIAM  R.  PERRIN,  Limited 
TORONTO 

//    any    advertisement   interests   yuu,    tear  it   out   now   and   place    with    letters   to  be  answered. 
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<»'6V^KS,   SIR,  that's  a  real   hack  saw. 
A   Not   strapping::   with   notches  cut 
in  the  eJ^c.    Not  inferior  steel  that 
bends  out  ol  shape  and  stays  out 

of  shape.       That's  a 

Sfarrctt  Hack-Saw 

"You  don't  call  iu  a  grocer  when  j^ou  have  a 
toothache.  But  there  are  some  mechanics  v:\\o 

try  that  stunt  with  hack  saws — put  a  brittle, 
coarse-toothed  blade  on  a  piece  of  tubing  and 
then  wonder  why  it  strips.  Or  use  a  fine- 
toothed  saw  on  brass  rod  and  wonder  why  the 
teeth  clog  and  the  blade  snaps. 

with    snap    and    whip   to   it 
that    means    business  from 
the  time  it  ̂ ets  its  teeth 
in    the    metal  until    the 
cut  is  finished. 

"Just  a  hack  saw,  you  say. 

But  this  common  name  won't 
do  for  a  tungsten  steel  blade 
like  this.  Why,  every  tooth  in 
it  is  milled  and  set  just  as  if  this 
hack  saw  were  to  establish  the 

Starrett  reputation, 

"And  it  fits  its  job,  too. 

Maybe  you  don't  think  that's important,  but  try  it  yourself. 

"You  can't  treat  hack  saws  mean  any  more 
than  you  can  people;  and  that's  another  reason 
why  I  like  Starrett  Hack  Saws.  You  don't 
need  to  go  wrong.  The  L.  S.  Starrett  Company 
have  got  good  saws  and  they  know  how  to  pick 

the  one  that  does  the  work  best.  Guess  that's 
why  they  say  that  Starrett  Hack  Saws  cut 

faster  and  last  longer,    I  know  they  do." 

Send  for  catalog  No.  21MA. 

The  L.   S.  Starrett  Co. 
The  World's  Greatest  Toolmakers 

ATHOL,  MASS, 
NEW  YORK LONDON CHICAGO 

42-738 
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THE  BANFIELD 
PLUG  MILLER 

Patented  in  Canada  and  United  States 

THE   COMPLETE  PLUG  FINISHED  IN  SIX  MINUTES    BY  UNSKILLED   LABOR 

A  machine  especially  designed  for  finishing  base  plugs,  turning  the  outside  diameter,  finishing 
the  face  with  any  camber  desired  and  milling  the  thread — all  in  one  chucking. 

One  man  can  operate  two  machines,  considerably  reducing  your  cost  per  plug. 

The  Banfield  Plug  Miller  is  equipped  with  quick  draw  in  collet. 

Drive  pulley  18"  x  6",  with  bronze  bush  having  cur  jaw  clutch  for  turning  and  facing.  Worm  gear 
100  to  1  ratio  with  jaw  clutch  for  milling,  driven  by  10"  x  IV2"  flanged  pulley.  The  milling  cutter 
is  driven  by  an  8"  x  2V2"  flanged  pulley.  Tool  post  carriage  is  equipped  with  power  feed  (two 
speeds),  having  automatic  stop.  Power  feed  pump  with  relief  valve  driven  from  worm  shaft  (all 
drives  direct  from  main  line  shaft).    Rigidly  built;  simple  and  economical  to  operate. 

Weight  1800  lbs. 

For  18-pdr.,  4.5  and  60-pdr.  High 
Explosive  Shells.  Can  furnish 
machines  of  same  type,  weighing 
1250  lbs.  Particulars  on  request. 
These  machines  are  tooled  up  for 
finishing  plain  machined  or  bevel 
plugs  if  desired. 

For  Turning  and  Milling  the  Thread  on  Gas 

Check  Plugs  for  6-inch  High  Explosive  Shells 

BASE 
PLUGS 

Machined  to  Government 

Specification 
Have  in  stock  for  immediate  ship- 

ment machined  base  plugs  for  4.5, 

60-pdr.,  and  6"  High  Explosive 
Shells,  either  threaded  or  beveled. 

Machine  work  subject  to  accept- 
ance of  Government  inspector  at 

your  plant. 

Capaciti/  -1,000  per  day.  Write  for 

prices. 

EDWIN  J.  BANFIELD 
STAIR  BUILDING TORONTO,  ONT. 

//    any    advertisiment    interests    you,    tear   it    out    now    and   place    with   letters   to  be  answered. 
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This  work  was  done  by   Davis-Bournonville   apparatus   and   operators  at 

D.  L.  &   W.  SHOPS,  SCRANTON,  PA. 
ENGINE  NO.  584 

To  replace  patch  welded   40  ft.  of  ■\'  metal  on  both  side sheets. 
Time — 20  hours. 

Oxypen  used — 800  cu.  ft. 
Cost,  includini;  removincr  and  replacinir  stay  bolts — $18.71. 
This  patch  applied  by  their  old  method  would  have  c>)st 
$88.2(1,  and   same  would   not  have  lasted   any   lensrth   of 
time,  therefore  it  would  be  necessary  to  apply  two  new 

side  sheets,  which  would  have  cost  $401.04. 
This  boiler  was  subjected  to  test  of  27r)  lbs.  water  pres- 

sure without  any  leak  apparent  in  the  welds. 
It  is  essential  to  use  a  jiositive  mixture  torch  on  work  of 
this  kind.  Let  us  demonstrate  the  Davis-Bournonville 
Apparatus  to  you.  No  matter  what  other  outlit  you  are 
usin^i  we  can  cut  your  cost  of  operation,  giving  you  a 
wider  rantre  of  work. 

Carter  Welding  Company   of  Toronto,  Limited 
Write  us  9  SHEPPARD  ST.,  TORONTO 

?iil1lllllllllirUlllTI:|lllllll:Mlll.||IMllllllll I!|;|i|l|irillllltrillllllllililllllilllllllllllllllll1l11llllllllllllll1l!lllllllllllllllllllilllllllllll^ 

Bilton  Automatic  Gear 

Millers — Spur  or 
Bevel  Gears 

CAPACITY 

No.   1    - 
No.  2  - 
No.  3   - 

U   Pitrh 
10  Pitch 
8  Pitch 

The  Bilton  Machine  Tool 
Company 

Succeeding  The  Standard  Mfg.  Company 

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

Also  Manufitcturer.s  of  — 
Plain  Ploriznntal  Millers 
Automatic  Millers 
Plain  and  Ball  Bearing 
Bench  and  Column  Drill.? 
Milling  Cutters 
Riveting  Machines 

Catalog  30  on  request 

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

//  what  you  nttd  is  not  advertised,    consult    our   Buyers'   Directory    and    ivrite   advertisers    listed   under   proper   heading. 
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Adopt  a  "Thomson*' For  Your  Work 
We  have  shown  thousands  of  manii- 

faeturers  how  to  h)wer  their  costs  and 
obtain  better  production  by  the  use 
of  Thomson  Butt  Welding  Machines. 
No  doubt  there  is  work  in  your  shop 

that  could  be  handled  faster  and  bet- 

ter by  the  "Thomson"  Electric  Weld- 
ing Process. 

Why  not  talk  it  over  with  us — ^let 
us  give  you  actual  facts  on  how  we 
have  saved  other  firms  money  and, 
how  we  can  benefit  you?  It  costs 

nothing  for  the  consultation.  Get  in 
touch  with  us  to-day. 

Write  for  Bulletin  B-4.  .,,. 

Rivets  Abolished — Time  Saved 
A  Thomson  Spot  Welder  will  do 

your  riveting  and  soldering  G()%  to 
90%  faster.  No  rivets  or  solder  re- 

quired, no  holes  to  punch,  and  a  boy 
can  turn  out  as  much  work  as  five 

men  using  the  0I4  process.  A  thor- 
ough investigation  will  prove  to  you 

the  merits  of  the  Thomson  Spot 

Welding  Process  and  show  you  how 
to  effect  a  l)ig  saving. 

_  Write  for  Bulletin  S-4. 

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

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

mlllllUlllllllillllllllillllllllllllllllllilllllt ll[|||||||||||||lillll!!il!llllllllllllill!lllllli^ 

//   any   advertisement    interests   you,    tear   it    out    now    and   place    zvith    fetters  to  be  answered. 
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Mining    Machinery 
-  Parts 

Two- key  Tappet 

Shoes  and  Dies,  Tappets, 
Bosses,  Cams  and 
Stamp    Heads 

Also  Manufacturers  of  Lining 
Plates  for  Ball  and  Tube  Mills 

Concaves  and  Head*  for  Gyra- 
tory Crushers. 

M     Machine   Moulded   Gears 
c  ... 

Any    size  up  to    18    feet  in  diameter- 
'    \  No    patterns    needed. 

I 

j  Send  Us  Your   Specifications, 

■   \  We  Do  the  Rest.      Write— 

Hull  Iron  &  Steel  Foundries,  Limited 
HULL,  P.Q. 

Stamp  Head 

ii 

W  &  B"  Pipe  Wrenches  the  Only  Pipe  Wrenches 
MADE  IN  CANADA 

The  line  compripes  all  sizes  from  6  to  48  inches 

;)r 

°'W  &  B"  Wood  Hanale  Grips.     Lenlth  open  6  to  1  4  inche>  "W  &  B"  STEEL  Handle  Gripa.     Length  open  1  P>  to  48    inches. 

These  Wrenches  are  extra  strong  frames  well  proportioned. 

The  Jaws  are  Drop  Forged  and  tempered,  giving  them  strength  to  resist  '.!) most  severe  strains. 

Other  patterns  of  "W  &  B"  SCREW  WRENCHES  MADE  IN  CANADA  at 
our  St.  Catharines  factory,  are  our  Machinists'  Knife  Handle,  "Railroad 
Special,"  Regular  (Agricultural  Pattern).  Adopt  this  established  line  as  your 
standard   CANADIAN-MADE    WRENCHES. 

Complete  information  and  catalog  No.  90  on  request. 

The  Whitman  &  Barnes  Manufacturing  Company 
ESTABLISHED  64  YEARS 

ST.  CATHARINES,  ONT. 

//  u-hat  you  need  is  not  advertised,    consult    our   Buyers'   Directory   and   write   advertisers   listed 
er   heading. 
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Saving    the    cost    of    a    New    Gear 

Wheel  by  Oxy-Acetylene 
,  Welding. 

The  Savings  in  Time  and  Money  in  cases  of  this 
nature  are  impossible  to  calculate,  but  it  is 
illustrative  of  the  unlimited  money-saving  pos- 

sibilities of  an  Oxy-Acetylene  Welding  Outfit  in 
your  Plant,  ready  at  all  times  to  cope  with 
Machinery  "Tie-ups"  and  to  restore  the  broken 
parts  to  use  again — in  a  fraction  of  the  time  at 
a  fraction  of  the  cost  of  renewals. 

The   time   saved  soon  pays  the  cost  of 
an  Outfit. 

Reclaimed  by   Oxy-Acetylene   Welding. 
Broken  Gear  Wheel. 

Let  us  tell  you  of  the  many  ways  by 

which  you  may  benefit  by  Oxy- 
Acetylene  Process. 

There  are  innumerable  uses  for  an  Oxy-Acety- 
lene Outfit — the  reclamation  of  Broken  Machine 

Parts;  Joining  Metals  without  laps  or  rivets, 
stronger,  neater  and  cheaper;  using  up  valuable 
material  otherwise  scrapped,  and  many  other 
purposes.  We  shall  be  pleased  to  tell  you  how 
you  can  save  money  and  increase  the  efficiency 
of  your  Plant.     Write  to-day — no  obligation. 

LAIR  LIQUIDD  SOCIETY 
The  Pioneers  of  the  Process.       Factories  the  World  over. 

Canadian  Factories: 
TORONTO         MONTREAL        WINNIPEG         HALIFAX Welding   Co.,    Montreal. 

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 

^J^K^^yfflff®'*^^'*^''"^^^   i'^it'^^^sts    you,    tear  it   out    now    and   place    with   letters   to  be  answered. 
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m KempsmitH 
Milling    Machines 
The  KiMiipsmith  OverhnnKinic 
Arm  provides  for  positive 
iilivrnment  of  arhor  or  boring 
bar.  and  also  holds  the  cutters 

positively  up  to  the  work.  A 
vahiable  feature  on  a  tool  room 
machine. 

Note  the  compactness  and 
solidity  of  the  Kemi)sniith 
Universal  Dividinir  Head  shown 

in  the  acoonipanyintr  illustra- 
tion. The  Keiiipsniith  Dividintj 

Head  embodies  simplicity,  con- 
venience, rigidity  and  accuracy. 

There  is  a  notable  absence  of 

complicated  parts.  The  Kemp- 
smith  DividinK  Head  is  fur- 

nished as  i)art  of  the  regular 
equipment  of  our  Universal 
Millinfr  Machine. 

Kempsmith 
Mfg.    Company 
Milwaukee,  Wis.,  U.S.A. 

GARVIN  No.  21  Plain  Miller 
Back  Geared 

For  Plain  and  Gang  Milling  for  general  manufac- 

i*(M3  ̂ D  turing,  and  is  used  mostly  in  gangs  of  5  or  6  machines 

to  one  operator.  Sjtiiidlc  runs  in  adjustable  lu'onze 

boxes,  aiid  is  driven  by  a  3"  belt  throu<i,h  back  gears 
(3  to  1). 

Knee  is  our  iuiju-uved  solid  top  design,  rigid  and 
i\^^^^^^  ""^    \\l^  stiff  to  resist  side  pressure  of  heavy  cuts. 

DIMENSIONS: 

Automatic    Feed    at    Table            IK   in. 
Adjustment    in    line    with    Spindle              6   in- 
Vertical    adjustment    under    Spindle            13  in. 
Table,  inside  Oil  Pockets    6  x  10  in. 
Changes    of    .Speed              6 
Clianpes    of    Feed              ® 

Net    Weight,    Skidded      1.5"5  lbs. 

For  Further  Information   \  t^ll?^zVslmlcr 

IMMEDIATE  DELIVERIES 
.N.I.    21    I5.(..    ri,AlN    MILLING  MACHINE 

Back  Geared  Send  foT    Complete    Catalog 
Use   Code     -     Abject 

MANUFACTURED  BY 

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

Ij   what  you    uetd   is    not  advertised,    consult    our    Buyers'    Directory    and    write    advertisers    listed    under   proper    heading. 
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IMMEDIATE   SHIPMENT 
30-ft.   BED 

McCabe  2-in-l  Lathe 
26  and  48-INCH  SWING 

TRIPLE-GEARED-RATIO  72  to  I 

I 

J.J. 
McCabe, 

149 
Broad- way 

New 
York 

Rmio  "'  GfAni 

7:J    rti   1 

Showinp    McCabe's    Latest   Heavy    Type   "2-in-r' Double-spindle    Lathe — 26,  48-in.   Swing. 

48-in  Swing.  Triple 
Heared  —  ratio  72 
to  1. 

26-in.  vSwing.  Back- 

geared. Turn.?  between  cen- 
ters—24  ft. 

Swing  over  carriage 
on  48-in.  Lathe  is 
40  in. 

Prominent  s  h  i  p  - 
builders  are  u.sing 
McCabe  Lathes  on 
long  beds. 

_!  Thousands  in  opera- tion all  over  the world. 

SETTING 
S  LOADI 

HAND  OP 

FOR  SAD 

QUIC POWER 

FOR    SA 

MECH  L 

CUTTING-OFF 
MACHINES 

Cuts  both  ends  at  once 

except  8  in.  and  9  in.  sizes  which 
cut  one  end  only 

Forgings  load  in  one  end  and  dis- 

chargee   put    the    other    when    cut 

A  Girl  can  operate  it 
New  quick  power  return  for  saddles 

DELIVERIES  REASONABLE 

The 
Wm.  Kennedy  &  Sons, 

Limited 

Owen  Sound 

//   any   advcrtisoiniit    i)iterfsts    yon,    tear   it    out    now   and   place    with   li-tlrrs   to  hi-  answered. 
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The  Measure  of  Superiority  of 

Tho  Throndintr  Tool  with 

liH-kable  sprint;  heiui  will 

lio  rouchin»r.  finishing:  and 

throiulinfr  at  ono  sotting  of 
tho  tool  post. 

WILLIAMS' 

"AGRIPPA" 
Tool  Holders 

"THE  HOLDERS   THAT  HOLD" 

The  Planinp  Tool  has  a  serraU'd 
rinK  of  improved  steel  which  af- 
foids  unequaled  variety  and  rapid- 

ity of  adjustment.  The  rintr  is 
correctly  hardened  to  resist  the 
wear  of  the  cutter.  The  body  of 
the  holder  receives  a  very  different 
heat  treatment  that  prevents  break- 

age. 

is  the  proportion  in  which  they 
excel  and  endure. 

You  can  verify  oiir  GUARANTEE  of 
the  exceptional  resistance,  adjiL^tment, 
interchangeability,  u-^efulness.  life  and 
economy  by  exhaustively  testing  them 
on  own  machines. 

J,liWTUiAM,S  6.  CO 

THE  WRENCH  PEOPLE 

5    ftltf^HU^S  SiREtT  B«f,0K|;j^  vy  (1 

High   Carbon   Steel 

Scientifically  "heat  treated"  — 

Ground  accurately  by  ma- 

chincr\ — 
Cut  with  mathematical  ac- 

curacy as  to  depth,  number 

and  position  of  teeth — 
Vlake  the 

"Famous  Five'' Files 
the  standard  tools  of  their 
class. 

It  is  a  pleasure  for  a  me- 
chanic to  work  with  them— 

Consequently  they  give 
good   results  economically. 

Always  specify  them  when 
ordering  files. 

KEARNEY  &  FOOT 

GREAT  WESTERN 

m        AMERICAN         /3r> 
ARCADE 
GLOBE 

\\ ^A:i.^'lldir:U,!(iif'7/;kr;'f 

//  ichat  you   need  is  not  advertised,    consult    our   Buyers' 

PORT   HOPE    ̂ ^^■^A3li(lfOj////. 

tWm^"^  ONTARIO  ^''>>yau/////^ Directory   and    wri'e   advertisers   listed   under   proper   heading. 
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If  You  Change  Markings  Often,  Use 
CHAMPION  HOLDERS 

(Patented) 

Steel  Lettering 
Die    and  Stamp 
Catalogue 
on  request 

\  /f  ATTHEWS'  Improved 

1 VI  *''ia'"Pioii  ''^teel  Ilold- ers  and  Interchange- 
alile  Grooved  Type  were 
developed  to  simplify,  and  to 
economize  the  cost  of  inter- 
<-han2;eaV)le  marking;.  Holders 

are  made  with  .^prinp;  attach- 
ment, which,  combined  with 

grooved  type,  keeps  letters  or 
figures  securely  in  place,  and 
insures  accurate,  straight  line markmg. 

Three  styles  of  holders,  and 
three  types  of  letters  and 

figures. 

Matthews'  marking  devices  are 

the  ■be.st  that  skill,  67  years' 
experience  and  modern  equip- 

ment can  produce.  Matthews' 
deliveries  are  prompt  and  Mat- 

thews' prices  are  right.  Any 
device  you  may  require  from  a 
.small  rubber  stamp  to  a  steel 
stamp  for  marking  shells.  Send 
Matthews  a  trial  order. 

Jas.  H.  Matthews  &  Company,  f*>'-»'«»  '"•^'^/vrAJs^NBus^NE'ss'^^"  ̂ '^'^' 
St.  John.       Quebec,     Montreal, 

Distributors  for  Canada:     Canadian  Fairbanks-Morse  Company,  Ltd. 
Ottawa.       Toronto.     Hamilton.       Windsor.        Winnipeg,      Saskatoon.         Calgary Vancouver. 

Victoria 

£l||||llllllllllll!lllllilll!lilllllllllllllllllllllllllllllllllllllll1l1lllllllllllllllllllllll1lllllllllllll1^^ 

For  Grinding  and  Polishing 
Automobile  Parts 

ALUNDUM 
Automobile  mauufarturers  use  ALUNDUM  for  polishing 
hou.-^ings,  steering  columns,  connecting  rods,  brakes, 
springs,  electric  starter  parts  and  similar  pieces. 

Perhaps  you  have  some  operation  in  your  plant  that  could 
be  done  at  le.ss  cost  and  in  less  time  bv  the  use  of 
ALUNDUM. 

We  are  able  to  offer  vou  IMMEDIATE  DELIVERIES 
ON  POLISHING  GRAIN  of  any  size. 

NORTON  COMPANY 
WORCESTER,   MASS.,  U.S.A. 

Canadian  Ag'ntt:     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..    Chippawa.    Onl.    Canada. 

//   any   advertisement    interests    you,    tear   it    out   now    and   place    with    letters  to  be  anstvered. 
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Let  the  ACORN  DIE 
Cut  Your  Threads 
The  ;i(ljustin('ut  is  inccliaiiically  pci'fcct  — 

simply  tiii'u  the  caii  and  all  the  jti'dii^s  nf  the 
(lie  con V erne  (■(lunlly — a  urcat  advantage  over 
the  spi'ilii:-  die. 

The  Aeiiiii  Die  Holder  is  sinaHei'  in  diameter 
than  any  other  die  holder  of  e(inal  entting  size. 

The  Hoat  permits  the  die  to  follow  its  own  lead. 

The  die  projects  slii,ditly  hevond  the  ad  just- 
ins:  C''^^^  making,'  it  adnnrahly  adai)ted  for 
shoulder  work — and  the  chips  are  thrown  ahead 
of  the  woik,  so  the  die  does  not  clog. 

Will  you  try  the  Acorn  Die  on  your  own  work 
— undei-  vour  own  conditions? 

WELLS  BROTHERS  COMPANY  OF  CANADA,  Limited 
GALT ONTARIO 

SALES    AGENTS:      The   Canadian  Fatrbanlu-Morse    Companr.     Limited.     Montreal.    Toronto.     VancoUTer.     Winnipeg.     St.  John.     Calcarr 

TRADITION 
We  have  a  ̂ eat  tradition  to  perpetuate.  The 
British-made  file  has  always  been  the  standard  of 
file  efficiency.  It  has  always  had  better  steel  in  it, 
quicker  cutting  teeth,  and  been  harder  and  straighter 
than  the  files  of  other  nations.  .  That  is  unchallenged 
the  world  over. 

Founded  on  an  ideal — the  production  of  Canada's 
Finest  Files — this  corporation  is  entirely  Canadian^ 
therefore  all-British,  and  our  whole  organization  is 
saturated  with  the  maxim — 

QUALITY  FIRST 

TRADE   MARK 

Quality  Files 

CANADA'S  STANDARD 
Made  in    Canada,   fry    Canadians,    for   Canadians. 

ARE  YOU  FILE-WISE? 

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. .1    SIZKS 

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

Vt  in..  W.G.T.     9  lbs 
%  in..  W.G.T.  12  Ih.s. 

All  motors  wound  for 
110    or    220    volts. 

Direct   or    alternating  ' current. 

Try  a  few  of  our 
Electric  Drills  and 

Grinders  and  you'll send  U3  an  order  for 

more.  Our  guaran- 
tee   protects    you. 

%"  and  114 

Universal   Motor 
DRILL. 

For  Sale    By 

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

Vancouver 

THE  UNITED  STATES  ELECTRICAL  TOOL  CO. 
CINCINNATI.  OHIO 

//  ichat  you  need  ig  not  advertised,   consult    our   Buyers'    Directory    and    write   advertisers   listed   under   proper   heading. 
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Putting   ''Dominant 
the  New  Hupmobile- 

Dollar- Value''   in 

Many  competent  authorities  have  ealled  the 

Hupniobile  "the  world's  best  four" — and  cer- 
tainly from  a  standpoint  of  sales  and  popularity 

JIupp  holds  an  enviable  position  in  the  field  of 
inotordom. 

It  is  also  a  fact  that  the  Hupp  factory  organiza- 
tion is  always  "up  on  its  toes"  to  keep  mechan- 
ical production  at  top  notch. 

The  grinding  department  is  equipped  with 
latest  designs  of  Norton  Grinding  Machines. 
This  particular  job  is  a  valve  tappet  bushing  to 

be  used  in  the  Hupp  engine.  It  is  2  inches  long 
over  all  and  1.002  inches  hi  diameter.  The 
material  is  cast  iron  and  the  operation  is  straight 
cylindrical  grinding  over  one  inch  of  .surface. 
Limits  of  +  or  —  6  are  maintained  and  a  pro- 

duction of  950  pieces  a  day  is  the  output  of  one 
machine. 

When  you  go  into  the  problem  of  purchasing 
grinding  machines  make  an  investigation  of 
Nortons — it  will  jinive  their  superiority  for  your 
work. 

Norton  Grinding  Co.,  Worcester,  Mass. 

Canadian  Selling  Agents: 

The  Canadian  Fairbanks 
Morse  Co.,  Limited 

St.  John,  Quebec,  Montreal, 

Ottawa,  Toronto,  Hamilton, 

Windsor,  Winnipeg,  Saskatoon^ 
Calgary,   Vancouver,    Victoria. 

//   avy   advertisement    intticat^i    yoa,    ttuj    it    vat    auiv 

d    p[a<: ivdli   Utt. 
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,  DEPARTMENTAL  , 

HOUSE  FOR 

,  MECHAWCW  , 

*■     GDDDS    ■' 

Fairbanks-Morse  lines  are  selected  for 

their  ability  to  make  good  under  the  most 
severe  conditions.  They  are  the  kind  to 

keep  on  giving  satisfactory  service  when 
the  other  tool  is  in  the  scrap  heap. 

It  isn't  the  first  cost — but  the  cost  per 
unit  of  production  which  counts. 

Let  our  machinery  and  tool  experts 

give  you  the  advantage  of  their  experi- 
ence. 

Let  us  quote  on  your  requirements. 

The  Canadian  Fairbanks-Morse 

Company,  Limited 
ST.  JOHN,  QUEBEC.  MONTREAL,  OTTAWA, 
TORONTO,  HAMILTON,  WINDSOR,  WINNIPEG, 
SASKATOON,  CALGARY,  VANCOUVER,  VICTORIA. 

Manufacturing  Plant 

Equipment 
l.cL  \()ur  factor)  purchases  be  based 

on  that  ultimate  efficiency  so  necessary 

to  economical  production. 

//  what  you  need  is  not  advertised,    consult   our  Buyers'   Directory   and   write   advertisers   listed   under  proper   heading. 
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The  Shell  Industry  in  Canada  from  a  Metallurgical  Viewpoint* 
By   Hugh   Lamont  * 

//(  tlie  court<e  of  u  fesinnc  of  CiiiKiilit  .s  firli/  cjjoiis  to  in-oiliin   niii lu'ioini  in  ijiui ntil ij  ami 
(iLKiliti/.   the  (iiitlior   iw'ntioiifi  nt-rt'iiil   fcittiins .    nion    of   hxx   i  iixii/itipcuii/   iinli  I'lihuill  ij.    Im! 

hai'iny,  collectii'cli/.  a  vital  influenvf  on  thr  n/ti nmf/'  yin-i-iss  oj  tin    nnr/.-.     The  niii-fi>iilioiii 
graphs  ilcinonstratt  ronvlnringhj  the  ralae  of  r.rpert  ncifafipc  knowlfd;!.:.  and  hoiv  it   mau 
be  iipplieil  to  the  solution  of  vital  prvhlems  beijoiid  the  scope  of  ordinanj  faetory  routine. 

IN  the  first  days  of  August,  1914,  when 
the  European  crisis  seemed  likely  to 
lead  Great  Britain  into  hostilities,  the 

Government  of  Canada,  confident  in  the 
patriotism  of  the  Canadian  people, 
pledged  the  support  of  the  Dominion  to 
the  Imperial  authorities  in  case  v/ar 
could  not  be  averted.  Thus  it  was  that 

Canada,  as  an  integral  part  of  the  Brit- 
ish Empire,  found  herself  in  a  st-dte  of 

war  when  Britain's  declaration  of 
August  4th  was  issued.  The  greater 
part  of  the  militia  was  called  out — 
bridges,  public  utilities,  strategic  points 
had  to  be  guarded;  but  the  greatest  task 
of  all  was  the  enlistment  and  the  equip- 

ment of  the  first  Canadian  Expeditionary 
Force,  which,  amounting  to  33,000  men, 
was  mobilized  early  in  September  and 
sailed  overseas  early  in  October. 

Since  that  date  Canada's  contributions 
in  men  have  gone  steadily  forward,  until 
to-day  her  armies  at  home  and  abroad 
are  rapidly  approaching  the  half-million 
mark,  with  effective  measures  provided 
for  reinforcements  as  required — no  small 
contribution  from  a  country  of  about 
seven  million  population  scattered  over 
the  area  which  Canada  comprises. 

But  the  war  could  not  be  won  by  men 
alone,  and  it  was  quickly  demonstrated 
that  the  artillery  arm  of  the  service  was 
to  play  a  part  hitherto  undreamed  of,  and 
the  call  for  munitions  and  more  muni- 

tions was  early  heard.  Britain's  arsenals 
were  entirely  inadequate,  and  she  quick- 

ly began  converting  her  industrial  plants 
into  munition  factories.  The  Canadian 

Government,  knowing  the  need  for  muni- 
tions and  hoping  to  stimulate  Canadian 

business,  asked  the  co-operation  of  the 
manufacturers  in  producing  shells. 

Initial  Attitude 

Naturally  there  was  a  certain  amount 
of  reluctance  on  the  part  of  the  Canadian 
manufacturers  to  engage  in  a  business 
entirely  new  to  them.  Different  causes 

contributed  to  this  attitude.  The  specifi- 
cations called  for  a  degree  of  accuracy 

in  machining  and  strength  of  metal  in 
the  finished  product,  which  to  say  the 
least  was  imposing.  But  most  of  all,  the 
size  of  the  original  orders  and  the  un- 

certainty of  renewals,  in  fact,  the  un- 
certainty of  the  war  itself  as  to  how  long 

it  would  last,  all  tended  to  caution  the 
manufacturer  to  go  slow,  for  in  every  in- 

stance it  was  necessary  for  the  manu- 
facturer to  expend  considerable  capital 

to  equip  his  plant  to  handle  the  business. 
The    pioneer    manufacturers    were    in- 

*A  paper  read  before  the  Steel  Treating:  Re- 
search   Society   of   Detroit.   Oct.    19.    1917. 

•♦Manaeer.  Toronto  Testing  Laboratory,  Ltd.. 
Toronto,  Ont. 

duced  to  go  into  the  business,  not  by  the 
hope  of  making  profits,  but  rather  by  a 
patriotic  desire  to  do  their  bit  in  helping 
to  win  the  war.  Then,  too,  there  was  the 
matter  of  financing  which  the  Canadian 
Government  had  to  contend  with,  and  at 

the  very  outset  the  munition  industry  re- 
quired a  considerable  outlay  of  capital. 

Canada,  young  and  undeveloped,  had  all 
along  been  a  borrowing  nation,  and  just 

at  the  outbreak  of  the  war  was  experi- 
encing a  period  of  trade  depression 

brought  on  by  the  bursting  of  the  most 
sensational  land  boom  in  her  history. 

However,  the  Canadian  Government, 
acting  as  the  agent  of  the  British  War 
Office,  was  successful  in  placing  the  first 
order  for  shells,  some  200,000  shrapnel, 
with  the  Canadian  manufacturers  about 
the  first  week  in  September,  one  month 
after  hostilities  commenced.  This  order 

was  split  among  some  half  dozen  con- 
cerns. From  that  initial  order  in  Sep- 

tember, 1914,  the  business  developed,  so 

that  by  November,  1915,  the  munition  in- 
dustry was  the  most  important  in  Can- 

ada, embracing  in  all  320  firms.  By 

April,  1917,  when  the  United  States  en- 
tered the  war,  630  firms  were  engaged  in 

the  production  of  shells  and  shell  parts, 

giving  employment  to  over  225,000  oper- 
atives, and  the  business  involved  an  ex- 

penditure of  $5,000,000  a  week,  with  a 

daily  average  output  valued  at  $1,- 
500,000. 

During  the  first  part  of  the  war  the 
purchase  of  munitions  was  entrusted  to 
a  body  known  as  the  Shell  Committee, 

representing  and  responsible  to  the  Brit- 
ish authorities.  Later  on  this  committee 

was  replaced  by  the  Imperial  Munitions 
Board,  but  the  business  is  carried  on 
practically  on  the  same  principles. 
The  steel  billets  or  rolled  stock  are 

purchased  by  the  board  from  the  steel 
manufacturer;  it  is  then  allotted  to  the 
different  forging  companies,  who  are 
held  responsible  for  each  shell  less  those 
required  for  testing  purposes.  From  the 
forging  companies  it  is  distributed  to 
the  machining  and  assembling  com- 

panies, who  in  turn  are  required  to  turn 
back  to  the  board  an  equal  number  of 
shells  as  they  receive  less  those  required 
for  test.  Provision  is  also  made  govern- 

ing each  manufacturer's  responsibility, 
and,  considering  the  extent  of  the  busi- 

ness and  the  fact  that  in  only  a  few  in- 
stances are  completed  shells  produced  by 

any  one  firm,  the  very  small  number  of 
misunderstandings  arising  speaks  well 
for  the  way  the  business  is  conducted, 

and  especially  bears  evidence  to  the  effi- 
ciency each   Canadian   manufacturer  has 

attained  in  the  respective  operations 
allotted  to  him. 

Returning  to  the  original  orders  which 
were  issued  early  in  September,  1914. 
the  manufacturers  interested  imme- 

diately began  to  get  their  plants  in  shape 
to  handle  the  work.  Machines  had  to  be 
rebuilt,  or  new  machines  bought,  but  the 
first  orders  were  practically  all  turned 
out  on  old  machines  with  the  necessary 

machining  accessories  to  cover  the  re- 

quirements. In  the  matter  of  heat  treat- 
ing, old  equipment,  if  there  was  any  at 

all,  was  not  practical,  and  new  equipment 
had  to  be  purchased. 

In  these  matters  each  manufacturer 
had  access  to  the  Dominion  Arsenal  at 

Quebec,  the  only  plant  in  Canada  manu- 
facturing shells,  and  was  assisted  so  far 

as  possible  by  the  men  in  charge  of  the 

various  departments.  As  each  manu- 
facturer had  his  equipment  installed  a 

trial  lot  of  shell  forgings  were  supplied 

to  him  and  the  problem  of  meeting  the 
specification  began. 

Shrapnel    Material 

In  shrapnel  this  specification  called  for 
a  yield  point  or  elastic  limit  of  36  long 
tons,  or  80,640  lbs.  per  square  inch,  and 
ultimate  breaking  strength  of  not  less 
than  56  tons,  125,440  lbs.  per  square 
inch,  with  an  elongation  of  not  less  than 

8  per  cent,  in  %  in.  The  test  specimen 
is  taken  from  the  shell  when  partly  ma- 

chined, and  after  receiving  final  heal 

treatment  at  a  point  where  the  maximum 
bursting  strain  occurs,  and  known  as  the 

set-up  point.  The  forgings  were  made 
from  31/2  in.  rolled  stock,  plain  carbon 

steel  from  0.45  to  0.55  in  carbon,  under 

0.05  in  sulphur,  under  0.06  in  phosphorus, 

manganese  from  0.50  to  1.00.  and  silicon 

under  0,30  per  cent.  In  the  bar  the  steel 

must  show  a  yield  of  19  tons,  42.560  lbs., 

ultimate  breiking  strength  35  tons.  78.- 
400  lbs.,  and  an  elongation  of  20  per 
cent,  in  2  in. 

As  the  shell  received  a  final  heat  treat- 
ment no  strict  specification  was  issued 

concerning  the  physical  properties  of  the 

steel  in  the  forging.  But  in  order  to 

meet  the  specification  for  the  finished 
shell  recourse  was  necessary  to  the 

double  heat  treatment.  This  necessi- 
tated the  installation  of  two  furnaces 

and  quenching  tanks.  Further,  each 

shell  had  to  be  nosed,  requiring  still  an- 
other furnace  and  nosing  press.  Add  to 

this  the  changes  necessary  to  existing 

machinery,  and  it  is  not  surprising  that 

the  end  of  October  was  reached  befoi-e installations    anywhere   were    completed. 
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anil  the  aotu;il  work  of  iiiakiiiK  .-in  lis 
that  would  be  ucoeptiible  to  the  War 
Offu-v  be^un. 
Then  came  a  perio<t  of  trials  ami 

tribulations.  The  rouKh  forjrinn  as  re- 
ceived had  lirst  to  bo  cut  to  lenk;th, 

rou^h  turned  inside  and  out,  the  recess 
for  the  copper  riHinK  band  cut  and  wave 
lines  in  the  bottom  of  this  recess  formed 

before  the  final  heat  treatment  was  niv- 
en,  so  that  failure  to  pass  specification 
not  only  entailed  the  loss  of  the  shell 
foorinp  with  which  the  manufacturer 
was  charged,  but  all  the  machine  work 
done  on  it. 

As  machined  for  heat  treatment  the 
metal  in  the  base  of  the  shell  would  be 
^  in.  thick  while  the  walls  would  be  not 
more  than  '«  in.  Oil  was  used  as  a 
quenchinir  medium  though  some  water 
hanienintr  was  done,  but  on  the  whole 
it  was  found  too  severe  and  was  frown 
ed  upon  by  representatives  of  the  War 
Office.  Pyrometers  hail  been  installed  to 
keep  accurate  watch  on  the  tempera- 

tures, scleroscopes  to  test  the  hardness 
after  quenching  and.  after  temperinir, 
but  if  the  shells  would  not  harden,  they 

could  not  pass  the  physical  require- 
ments. 

To  enumerate  all  the  difficulties  that 
arose  would  be  as  easy  to  set  down  a  list 

of  Job's  ailments.  Sometimes  it  was 
the-  steel,  sometimes  the  oil,  next  it 
would  be  the  furnace  that  was  at  fault, 
and  acrain  the  pyrometer.  Expert  and 
amateur  suffered  alike.  Reputations 
were  shattered  and  men  lost  faith  in 
their  fellowrr.en. 

Growth  Follows  Success 

By  November  15,  1914,  the  govern- 
ment sent  an  urgent  appeal  for  shells 

by  November  30.  Promises  were  made 
which  unhappily  could  not  be  fulfilled 
and  it  was  not  until  the  latter  part  of 
December  that  shipment,  of  Canadian 
shells  began.  Small  at  first,  but  they 
quickly  grew  in  volume.  Before  the  first 
orders  were  complete  larger  orders  came 
and  other  manufacturers  were  preparing 
their  plants  to  handle  the  business. 
When  it  is  considered  that  not  only 

had  changes  in  machinery  to  be  made, 

but  in  many  cases  changes  in  plant  lay- 
out, considering  also  the  equipment  that 

had  to  be  added,  and  the  general  lack  of 
knowledge  concerning  a  business,  as  it 
were,  hastily  thrust  upon  him,  the  Can- 
Fdian  manufacturer  is  entitled  to  a  great 
deal  of  credit  in  that  he  was  shipping 
completed  shells  less  than  four  months 
after  receiving  his  initial  order,  and  five 
months  after  war  was  declared. 

To  revert  to  some  of  the  early  trou- 
bles encountered  in  heat  treating,  as  a 

rule  the  steel  supplied  was  rather  close 
to  the  lower  limit  both  as  to  carbon  and 

manganese,  if  not  actually  dropping  be- 
low, though  forgings  really  below  speci- 

fication were  rare.  But  being  close  to 
the  lower  limit,  especially  in  carbon,  lim- 

ited the  range  in  which  such  shells 
should  be  quenched  and  tempered  to  get 
the  required  physical  properties.  The 
man  in  charge  of  the  heat  treating  al- 

ways aimed  to  carry  his  steel  well  past 
the  critical  range,  but  should  the  shell 
not  show  a  proper  hardness  in  quench- 

ing' liiMii  liiai  li'Mipcialurc,  a  liiglicr 
temperature  was  tricil.  many  cases  of 
overheating  resulting. 

.Microstructure  of  one  of  lirst  shells 
heat  treated  in  any  Caimdian  plant  is 
shown  in  Kig.  I. — carbon  11.17,  mangan 
ese  0.5:!.  magnified  100  diameters.  Meal- 

ed 1700  deg.  V.  quenched  in  oil,  reheated 
to  1000  deg.  F.  cooled  in  air.  Elastic 
limit,  :U.7  tons,  ultimate  breaking 

strength  5,'(.5  toi\s,  elongation  11>  per 
cent.  Shells  from  this  steel  had  pre- 

viously been  quenched  from  1490  dog.  F., 
reheated  to  1100  deg.  F.  !in<l  failed.  It 
was  finally  passed  by  quenching  from 
1550  deg.  F.  and  reheated  to  800  deg.  F., 
the  elastic  limit  reaching  :i9.6  tons,  ul- 

timate breaking  strength  5S.5  tons  with 
an  elongation  of  14  per  cent. 

Whether  or  not  the  increased  elastic 

limit  and  ultimate  strength  was  alto- 
gether due  to  the  lower  temperature  at 

which  these  shells  were  tempered  is  a 
question.  The  repeated  heating  may 
have  refined  the  ferrite  grain  somewhat, 
the  quenching  temperature  no  doubt  had 

an  influence,  but  in  the  writer's  opinion 
the   tempering  was   the   greatest  factor. 

In  the  early  days  numerous  instances 

came  under  the  writer's  attention  where 
shells,  under  0.50  in  carbon,  which  fail- 

ed after  being  tempered  at  1000  deg.  F., 
were  brought  within  specification  by 

quenching  from  exactly  the  same  tem- 
perature and  reheating  not  over  800  deg. 

F.,  in  some  instances  the  ultimate 
strength  being  increased  6  tons,  while 
the  elongation  in  no  instance  went  below 
12  per  cent. 
The  shrapnel  shell  being  9  in.  deep 

with  an  inside  diameter  of  2*^  in.,  it  is 
obvious  that  success  in  hardening  de- 

pends to  a  great  extent  on  the  manner 
in  which  the  shell  is  lowered  into  the 
oil.  The  usual  method  of  dipping  base 
downward,  allowing  the  oil  to  flow  over 
the  edge  to  the  inside  and  swinging 
backwards  and  forwards  was  on  the 
whole  sufficient.  An  early  installation 
provided   for  pumping   cold   oil   into   the 

cd  of  losing  its  life  when  the  fault  was 
ilui'  to  a  leak  in  the  tank  allowing  water 
from  the  cooling  system  to  penetrale, 

forming  an  emulsion,  which  as  a  iiueiu-h- 
ing  medium  was  far  from  being  a  sue 
cess.  In  some  cases  the  forgings  were 
annealed  at  about  1200  deg.  F.  before 
machining.  The  better  machining  (luali 
lies  were  an  offset  to  the  extra  opera- 

tion, besides  the  steel  was  in  better  shape 
10   receive   final    heat   treatment. 

Steel   Makers  Help 

The  steel  companies  were  quick  to  re- 
cognize the  value  of  a  few  extra  points 

of  carbon  and  manganese,  so  that  as 

the  work  progressed  less  and  less  diffi- 
culty was  encountered  in  hardening  and 

in  many  cases,  after  ((uenching,  it  was 
necessary  to  reheat  to  a  noticeable  red- 

ness in  order  to  sufficiently  temper  the 
steel. 

Fig.  2  shows  the  microstructure  of  an 
average  shrapnel  shell  recently  made, 
tarbon  0.52,  manganese  0.75,  magnified 
100  diameters.  The  shell  from  which 
Ihis  specimen  was  cut  was  heated  to  lh!H) 
dog.,  (luonchod  in  oil,  reheated  to  1000 
deg.,  and  cooled  in  air.  Elastic  limit 
42  tons,  ultimate  breaking  strength  70 
tons,  elongation  15  per  cent. 

Under  a  higher  magnification  the  sor- 
bitic  condition  of  the  steel  is  plainly 
seen.  This  is  the  condition  which  the 
manufacturer  aims  to  produce.  The 
temperatures  in  average  practice  vary 
from  about  1450  deg.  to  1600  deg.  for 
quenching  and  from  800  deg.  to  1100 
deg.  for  tempering,  depending  on  the 
carbon  content.  In  ordinary  furnace 
practice  20  minuces  would  be  about  the 
average  time  required  to  heat  the  shells 
for  quenching  with  possibly  a  little 
longer  time  for  tempering. 

It  would  be  about  April,  1915,  that  the 
first  orders  for  high  explosive  shells 
were  placed  in  Canada.  First  came  the 
.S  in.  shell,  in  outer  design  the  same  as 
shrapnel,  but  with  thicker  walls.  These 
shells  were  machined  from  bar  stock 
and    required    no    heat   treating.      Later 

FIG.    1. 

interior  of  the  shell  as  it  was  being  low- 
ered into  the  tank.  This  method  proved 

very  useful  especially  in  low  carbon,  low- 
manganese  steels. 

Quenching  oils  were  another  source  of 
trouble  especially  in  the  early  days. 
Some  were  justly  condemned  and  some 
unjustly.     Frequently  an   oil  was  accus- 

FIG.  2. 

came  the  4.5  in.,  and  6  in.  high  explosive, 
and  later  still  the  8  in.  and  9.2  in.,  which 

cover  the  range  of  Canadian  manufac- 
ture. All  these  shells  had  to  be  forged, 

and  as  the  demand  for  high  explosives 

grew  rapidly,  many  new  forging  com- 
panies entered  the  field. 

It    being    necessarj'    for    the    shrapnel 
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shell  to  receive  a  final  heat  treatment, 

no  strict  specification  covering-  the  prop- 
erties of  the  steel  in  the  fo'rgins;'  was 

required,  whereas  the  his-'h  explosive 
shell  not  undergoing  such  treatment 

must  possess  the  required  physical  prop- 
erties before  leaving  the  forging  plant. 

The  specifications   covering  this  type  of 

up  to  forging  temperature  together.  Ttie 
piercing,  as  a  rule,  is  done  in  one  oper- 

ation and  the  shells  cooled.  The  cooling 
is  either  retarded  or  accelerated  accord- 

ing to  the  carbon  content. 
Where  the  carbon  drops  down  to  0.411 

per  cent.,  accelerated  cooling  is  neces- 
sary, whereas  in  the  higher  carbon  steels 

above  the  critical  range  and  cooling  ac- 
celerated. 

High  carbon  heats  showing  too  great  a 
strength  and  low  elongation  should  be 
heated  well  up  but  not  through  the  range 
and  cooled  slowly.  It  is  not  often  that 

rejected  heats  fail  to  respond  to  the  an- 
nealing treatment. 

FIG.   3. FIG.   4. 

shell  call  for  an  elastic  limit  or  yield  of 
19  tons,  and  ultimate  breaking  strength 
of  not  less  than  35  tons,  and  not  more 
than  50  tons,  with  an  elongation  in  2  in. 
of  not  less  than  14  per  cent.  The  maxi- 

mum carbon  content  is  0.55  and  while 
there  apparently  is  no  minimum  the 
forging  comjianies  are  not  required  to 
accept  anything  under  0.40  per  cent. 
The  minimum  manganese  content  is  0.40 
and  maximum  1.00,  sulphur  and  phos- 

phorus under  0.05  and  silicon  under  0.30 
per  cent. 

The  shells  are  forged  from  either  roll- 
ed or  cast  blank;';  while  many  of  the  4.5 

in.  and  6  in.  shells  have  been  forged  from 
cast  blanks,  the  tendency  is  to  produce 
these  types  from  rolled  stock.  The  6  in.  and 
under  are  forged  with  a  solid  base.  The 
8  in.  and  9.2  in.  are  forged  with  a  solid 

nose,  the  blanks  being  cast  with  an  tap- 

the  cooling  must  be  retarded  as  much  as 
possible.  Practice  in  this  respect  varies 
in  different  plants  and  for  the  different 
types  of  shells.  As  a  rule,  low  carbon 

heats  are  stacked  in  the  open,  consider- 
able space  being  left  between  each  shell 

for  circulation  of  the  air.  High  carbon 
heats  are  stacked  closely,  well  protected 
from  the  air  and  may  be  covered  with 
cinders  or  some  similar  medium  1,3  re- 

tain the  heat.  In  no  case  is  it  permis- 
sible that  the  shells  be  in  contact  with 

each  other  during  cooling.  Test  pieces 
are  taken  from  each  heat  after  forging, 

and  any  heats  failing  to  pass  the  speci- 
fications are  set  aside  to  be  normalized 

or  annealed. 

Failures  and  Their  Treatment 

Rejected  heats  may  be  either  too  weal: 
or  too  strong  and  must  be  either  brought 

FIG.  6. 

ered  nose  approximating  the  taper  in  the 
finished  forging. 

For  the  forging  operation,  the  blanks 
are  generally  heated  to  a  temperature 
of  from  2000  deg.  to  2200  deg.,  either  in 
large  continuous  furnaces  or  in  smaller 
batteries  where  the  shells  are  all  brought 

'      FIG.  7. 

up  or  toned  down.  Failures  generally 
occur  in  those  heats  close  to  the  mini- 

mum and  maximum  carbon  content.  Low 
carbon  heats,  showing  a  failure  to  reach 
the  minimum  breaking  strength,  low  in 
elastic  limit,  and  high  in  elongation, 
should    be    brought    to    a    heat    slightly 

Some  low  carbon,  low  manganese 
heats,  failing  to  respond  to  ordinary  air 
cooling,  have  been  brought  up  to 

strength  by  an  air  treatment  which  con- 
sists of  forcing  cold  air  into  the  interior 

of  the  shell,  the  exterior  at  the  same 

time  being  subjected  to  similar  treat- ment. 

Fig.  3  shows  the  microstructure  of  a 
0.40  carbon  steel  as  forged  which  fail- 

ed in  the  test,  magnified  100  diameters. 
Yield,  under  19  tons,  ultimate  breaking 
strength  34.5  tons,  elongation  26.5  per 
cent. 

Fig.  4  shows  the  same  steel  annealed 
at  a  temperature  of  1400  deg.  Magnified 
100  diameters.  In  this  specimen  the 
heating  has  not  been  sufficient  to  break 
up  the  ferrite  grain,  yet  the  refining  of 
the  pearlite  has  added  sufficient  to  the 
yield  and  ultimate  breaking  strength  to 
pass  specifications.  Yield  over  19  tons, 
ultimate  breaking  strength  38  tons, 
elongation   26   per  cent. 

Fig.  5,  microstructure  of  a  similar 
steel,  0.440  carbon,  0.76  manganese,  heat- 

ed to  1550  deg.,  cooling  accelerated. 
Yield  over  19  tons,  ultimate  breaking 
strength  48  tons,  elongation  19  per  cent. 
In  this  specimen  the  heating  has  been 
carried  through  the  range,  a  new  struc- 

ture being  formed. 
Fig.  6  shows  the  structure  of  a  0.50 

carbon  steel  as  forged,  and  cooled  quick- 
ly. Magnified  100  diameters.  Failed 

too  short. 

Fig.  7,  a  similar  steel  as  forged,  cool- 
ing retarded.  Magnified  100  diameters. 

The  retarded  cooling  has  permitted  the 
normal  amount  of  ferrite  to  separate 
out.  This  steel  passed.  Yield  over  19 
tons,  ultimate  breaking  strength  38.7 
tons,  elongation  23  per  cent. 

While  it  is  true  that  the  munition  in- 
dustry in  Canada  has  not  developed  any- 

thing new  in  heat  treatment  so  far  as 
the  science  is  concerned,  still  the  Can- 

adian manufacturer  has  proven  his  abil- 
ity to  meet  the  demands  made  upon  him. 

Eight  hundred  thousand  completed  shells 
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every  week,  a  frroater  protluction  of 
munitions  than  that  of  any  nation  bf- 

fore  the  war  except  lu-rmany,  is  evi- 
dence of  the  part  Canadian  industry  is 

playii\»;   in   the   Allied  cause. 
  » 

rrrritK  nrvn  di'min  i   t>i    hki 
1  l>ll  INDl  SI  i;iiN 

«y  1,.  K. 
IT  IS  (generally  recoRnizod  that  there 
must  be  at  an  early  dale  a  considerable 
expansion  of  the  Hritish  manufactunnK 
facilities,  and  it  is  very  obvious  that  il 
British  manufacturers  are  to  be  ready 

for  the  campaifrn  afier  the  war  a  Rreat 
deal  of  preliminary  work  will  have  to  bo 

carried  ouL  With  the  HnRlishman's  in- 
herent instinct  of  leavinj:  till  to-morrow 

what  should  be  done  to-day,  very  little 
actual  scientific  preparation  has  been 
even  thought  of,  whilst  little  or  nothing 
has  been  done. 

It  needs  only  a  slijtht  analysis  of  the 
position  in  shipbuilding  in  the  iron  and 
steel  trades,  in  textiles,  in  chemicals 

and  other  important  branches  of  indus- 
try to  demonstrate  that  preat  as  may 

be  the  call  upon  a  majority  of  these  for 
war  material  the  general  demands  of 

the  world's  markets,  no  less  than  the 
laree  reouirements  for  reconstruction 
work  in  the  vast  territories  devasted  by 

the  war.  will  make  necessary  an  in- 
crease in  output  in  all  these  departments 

of  trade.  If  it  be  thouprht,  for  example, 
that  the  facilities  for  ship  construction, 

which  have  been  provided  in  the  exten- 
sion of  existing  and  the  new  yards  which 

have  been  put  in  operation  since  the  out- 
break of  the  war,  will  suffice  to  meet 

the  demands  of  shipowners  for  new- 
ships  during  the  next  few  years,  the 
idea  should  be  dismissed.  This  applies 
to  the  iron  and  steel  and  other  great 
industries. 

It  requires,  however,  an  intellieent 

co-operation  between  the  public  author- 
ities and  land-owners  in  order  that 

manufacturers  seeking  to  find  a  factory 

site  where  the  particular  requirements 
of  a  branch  of  industry  or  business  will 
be  best  met  may  be  able  to  complete 
their  arrangements  with  a  minimum  of 

trouble.  At  the  present  time,  except  for 

purposes  of  emergency  war-work,  no  ex- 
penditure of  either  capital  or  labor  can 

be  made  on  the  erection  of  new  factories, 
but  there  is  a  great  deal  of  preliminary 
work  which  it  is  absolutely  necessary  to 
carrv  out.  including  the  acquisition  of  a 

s"i*aWe  site,  the  preparation  of  plans, 
and  the  placing  of  contracts  for  con- 
s'rucrion  and  eauipment  in  order  that 
the  factory  may  be  ready  for  occupation 

at  'he  easiest  possible  moment. 
The  railway  companies  have  without 

exception  created  special  departments  to 
deal  with  auestions  arising  out  of  the 

contemplated  extpnsion  of  manufactur- 
ine  resources.  Experience  has  shown 
that  these  new  railway  departments 
have  served  a  verv  useful  purpose,  and 
♦hat  the  information  at  their  disposal 
has  freouently  enabled  manufacturers  to 

obtain  sites  in  areas  where  the  local  con- 

ditions best  satisfy  the  demands  of  par- 

ticular trades.  The  attituile  of  the  rail- 

way companies  is  easily  understood.  The 
attraction  of  new  inilustries  to  the  area 

served  by  them  nuist  result  in  additional 
sources  of  future  tratllc,  and,  as  the 

majority  of  the  principal  railways  are 
also  port-owning  authorities,  they  have 
a  twofold  interest  in  the  transport  side 
of  commercial  development. 

On  the  other  hand,  only  a  few  of  the 
leading  municipalities  are  taking  a 
broad  view  of  their  responsibilities  in 

this  respect,  and  yet  they  can  give  im- 
measurable help  to  the  miinufacturer. 

but  their  general  rule  is  to  regard  com- 
mercial development  as  being  outside 

their  sphere  of  influence.  Perhai)s  the 

misUike  lies  in  placing  the  sites-for- 
works  branch  of  municipal  activities  in 
the  hands  of  the  town  clerk  or  borough 

surveyor,  who  is  usually  overburdened 
with  work  ami  who  naturally  regards 
the  new  task  thrust  upon  him  as  coming 
at  the  end  of  an  interminable  list  of 

duties.  The  only  sensible  method  is  to 
create  a  new  department  entirely  and  to 

let  it  co-operate  with  the  existing  de- 
partments of  municipal  enterprise.  Some 

action  will  soon  be  needed  by  all  British 

municipalities  to  devise  means  whereby 
•heir  vacant  lands  can  be  laid  out  to  the 

best  advantage  to  serve  all  the  new- 
manufacturing  interests  and  the  develop- 

ments of  the  old  ones,  in  the  commercial 

struggle  which  looms  ahead. 

  ^   
BOILER     FAILURE     DUE     TO 

INCRUSTATION 

THE  formation  of  a  hard  boiler  incrusta- 
tion, consisting  largely  of  silicates,  was 

the  apparent  cause  of  a  peculiar  boiler 
failure,  which  was  reported  on  recently 

in  the  "Chemiker  Zeitung." 
A  series  of  boilers  had  for  some  year^^ 

been  installed  in  some  works,  and  the 
boilers,  which  were  in  uninterrupted  use, 
had  been  cleaned  every  three  months. 
Under  the  pressure  of  work  the  cleaning 
had  to  take  place  at  intervals  of  four  or 
five  months;  then  a  crack  developed  in 
one  of  the  boilers;  the  boiler  was  quickly 
repaired  without  much  inquiry  into  the 
cause  of  failure,  and  then  a  second  boiler 
failed,  exactly  in  the  corresponding  spot. 
The  boilers,  which  were  combined  with 

superheaters,  were  provided  with  two  in- 
ternal flues,  which  were  corrugated  in 

the  front  part;  the  cracks  occurred  in  the 
straight  flue  near  the  corrugation.  The 
examination  proved  that  the  iron  was 
sound,  but  that  the  incrustation  was 

locally  abundant  and  of  unusual  composi- tion. 

Ten  samples  were  taken  of  the  deposit, 
which  was  hard  in  some  parts  and  muddy 

near  the  superheater  end,  and  which 

varied  locally  in  composition  to  an  extra- 
ordinary degree.  The  carbonates  were 

always  low,  about  1  per  cent.;  the  lime 
(CaO)  percentage  ranged  from  1  up  to 
24,  the  magnesia  (MgO)  percentage 
from  2.7  to  25,  the  calcium  sulphate  from 
2  per  cent.,  up  to  83  per  cent.,  the  silica 
(SiO)  from  9  per  cent,  to  .59  per  cent., 
and  the  percentage  of  iron  and  aluminum 
oxides    (together)   from  0.2  to   59.     The 

iron  did  not  come  from  the  water,  but 

from  the  boiler  plates,  which  were  cor- 
roded near  the  superheater  end.  The 

silica  percentage  was  high  in  general, 
liighest  ill  the  muddy  portion. 

The  hard  scale,  which  secnu'd  to  be  re- 
sponsible for  the  local  superheating  and 

cracking  of  the  plates,  contained  Hi!  per 
cent,  of  SiO.,  2.4  per  cent,  of  iron  and 
aluminum  oxide,  20  per  cent,  of  CaO,  8.;! 

per  cent,  of  MgO,  48  per  cent,  of  CaSO., 
and  had  also  a  high  percentage  ((!)  of 

water  of  hydration.  The  feed  water  came 
from  two  sources,  one  of  which  was  rich 
in  silica;  such  feed  water  is  not  worth 
chemical  softening  sometimes,  but  may 
be  used  when  the  boilers  are  frequently 

cleaned.  A  further  study  on  silicate 
boiler  scales  is  to  follow. 

  ©   
ELECTRIC     .STEEL     MANUFACTURE 

IN    DENMARK 

A  COMPANY  has  been  formed  in  Den- 
mark, with  a  capital  of  600,000  kronen, 

for  the  manufacture  of  steel  from 

scrap,  which  is  being  smelted  and  refined 
and  a  little  new-  iron  added.  It  is  said 
to  be  the  same  process  w^hich  the  Krupp 
works  use  for  the  manufacture  of  their 

best  guns.  To  commence  with,  the  new- 
undertaking  will  confine  its  work  to  the 

production  of  smaller  articles,  machine 

parts,  etc.,  but  it  is  proposed  to  extend 

it.  ere  long,  also  to  comprise  heavy  in- 

gots by  the  Siemens-Martin  furnaces,  of 
which  so  far  only  one  has  been  in  use  in 

Denmark — in  the  Burmeister  and  Wain 

establishment.  Scr..p  is  said  to  be  avail- 
able in  sufficient  quantities,  but  up  to 

now  it  has  principally  been  exported  to 

Sweden.  The  new  company,  consequent- 

ly, is  fairlv  independent  of  foreign  sup- 

plies, which  is  a  very  important  point 

under  the  present  circumstances.  The 

undertaking  is  backed  by  several  prom- 

inent men,  and  the  installations  w-ill  ulti- 
mately be  on  a  large  scale.  The  foundry 

building  is  two-storied,  and  has  a  length 

of  over  100  m.  Operations  will  com- 

mence probably  by  the  end  of  November, 
and  work  is  expected  to  be  in  full  swing 

in  the  beginning  of  the  new   year. 

  ©   
AMERICAN  dyestuff  manufacturers 
are  now  producing  large  quantities  of 
toluidines,  resorcin,  xylidine,  dianisidine, 

naphthylamine,  diphenylaniine,  tolidine, 
benzidine,  benzaldehyde,  benzylchloride, 
nitrobenzol,  nitrotoluol,  H-acid,  phthalic, 
metanilic,  saulfanilic,  and  naphthionic 

acids,  naphtholsulfo  acids,  naphthylamin- 
sulfo  acids,  and  amidonaphtholsulfo 

acids,  SchaefFer's  salt,  paranitraniline, 

dimethylaniline,  and  numerous  others. — United  States  Commerce  Report. 

  ®   
A  10  per  cent,  aluminum  bronze  to  which 

was  added  1  per  cent,  of  30  per  cent, 

manganese-copper  had  the  following 

physical  properties:  Ultimate  strength, 

63,800  pounds  per  square  inch;  elastic 

limit,  19,700  pounds  per  square  inch  and 

elongation  in  two  inches,  49.3  per  cent. 
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Press  Work  Operations  in  Hospital  Equipment  Production-il. 
By   D.   A.   Hampson 

Openifions  po.ii<esstng  marked  features  of  economy,  odaptabilitu  and  lack  of  iatricacy  in 

the  p'nisJted  product  are  cliaracteristic  of  the  work  described.  The  factors  of  labor  cost,  cjuan- 
titi/  production,  nece.ssarij  degree  of  accuracy,  and.  cost  of  dies  are  related  to  each  other  in  a. 
manner  which  ynust  receive  careful  consideration  if  successful  results  are  to  be  obtained. 

MANY  articles  of  hospital  
equip- 

ment sent  abroad  must  be  ship- 
ped knocked  down.  This  neces- 

siiates  a  construction  that  can  be  as- 
sembled by  hand  or  with  the  use  of 

hands  and  hammer  only  and  to  secure 
this  end,  various  links  and  connecting 

pieces  are  required. 

sirike    first,    making    impressions    deep 
enough  to  prevent  any  drawing. 

An   Improvised   Feed  Attachment 

Another  piece  was  wanted  by  the 
twenty  thousands,  of  a  shape  tapering 
from  %  in.  to  Vs  in.  made  of  1/16  in. 
steel.     This  steel  was  purchased  in  V2  in. 

The  piece  "A"  is  a  connection  that  is 
punched  out  of  Vs  in.  iron  and  after- 

wards formed  to  shape.  The  upper  and 
lower  dies  for  this  are  shown.  For  some 
of  the  bent  pieces,  the  smaller  ones,  the 
dies  are  made  in  one  piece  of  tool  steel 
but  if  the  piece  is  large  or  of  a  shape 
that  is  likely  to  give  trouble  in  harden- 

ing, the  body  is  cut  out  of  soft  steel  and 
hardened  pieces  inserted  at  the  points  of 
wear  as  at  the  points  P,  dotted  in  the 
drawing.  Some  trouble  was  experienced 
in  controlling  the  action  of  the  pieces 
being  formed  when  between  the  dies,  due 
to  the  slipping  and  sliding  which  is 
bound  to  occur.  Clamps  or  spring  hold- 

ers could  be  used  for  this  trouble  but  a 
better  way  is  shown  on  the  die  B  where 
the  work  draws  away  from  the  set  posi- 

tion. Two  points  like  prick  punch  ends 
are   inserted   in   the   upper  die   and  they 

S 

I    1  ' 

wide,  strips  4  ft.  long  and  was  run 
under  the  punch  between  the  usual 
guides  and  strippers.  As  the  machine 
had  no  feed,  the  arrangement  shown  was 
attached  to  the  ram  to  secure  that  even 
spacing  which  makes  for  economy  and 
speed.  The  machine  was  speeded  down 
to  40  revolutions  per  minute  and  the 
operator  had  no  trouble  in  following  it. 
A  spring  plunger  was  attached  to  the 
back  of  the  ram,  the  plunger  at  its  up- 

most position  just  nicely  clearing  the 
stock  and  coming  down  ahead  of  the 
punch.  The  operator  shoved  the  strip 
under  the  plunger  as  soon  as  it  was  up 
but  the  latter  immediately  descended 
with  the  plunger  inside  the  space  and 
the  operator  had  time  to  shove  the  strip 
through  until  it  struck  the  plunger  be- 

fore the  punch  had  reached  its  cutting 
Dosition. 

Pipe  and  tubing  and  rods  enter  largely 
into  the  construction  of  cots  and  operat- 

ing tables  etc.  The  rods  are  cut  off  in 
a  punch  with  the  punch  and  die  shown. 
The  construction  of  this  is  very  like  that 
of  the  angle  cutter  previously  described. 
That  pipe  could  be  successfully  cut  off 

by  shearing  is  doubted  by  most  ma- 
chinists until  they  see  it  done;  they  will 

naturally  say  that  the  upper  half  would 
collapse  or  that  a  piece  would  have  to 
be  used  inside.  Shearing  does  not  make 
a  real  clean  job  but  it  makes  one  that 
answers  the  purpose  in  this  case  at  least. 
The  pipe  does  close  up  a  little  but  not 
enough  to  be  objectionable. 

A  further  pipe  job  done  on  the  punch 
is  the  closing  of  ends  which  are  gen- 

erally closed  on  the  anvil.  Such  pieces 
are  wanted  for  braces  or  ties  and  have 
a  hole  punched  in  the  flattened  ends  for 
the  rivet  fastening. 

Various   Processes 

Though     having    no     connection     with 
press   work,   the  practice   on   some   other 

jobs     is     of     in- terest.      The     % 
in.     and      V2     in. 
iron    rods     which 
enter    so    largely 

into     chair      and 
stand      and      bed 
work   are   bought 
in    coils.        As 

wanted  these  are  run  through  a 
straightening  machine,  which  also  cuts 
them  off  to  length.  There  is  thus  no 
waste  of  stock  and  a  saving  is  effected 
in  buying  the  rods  in  coils  as  against 
mill  length. 

As  in  automobile  body  practice,  stands 
and  chairs  and  cots  are  dipped  for  paint- 

ing. The  process  is  usually  continuous 
by  means  of  an  overhead  conveyor  sys- 

tem and  the  approaching  chair  is  low- 
ered in  the  tank  of  sanitary  white 

enamel  and  raised,  drips  off  on  to  a 
drain  board  as  it  goes,  and  passes  into 
the   oven. 

The  sockets  for  hospital  beds  are  cast 
directly  on  the  ends  of  the  angles  which 
form  the  side  rails.     To  m^ke  the  iron  a 



514 
CAN  A  D  1  A  N     M  AC  II  1  N  l".  K  Y 

Volunu"   XVIIl. 

tight  ami  staying  part  of  tho  nnK'*". 
a  pin  or  some  sort  of  projootion  has  to 
bo  raised  on  the  end  boini;  surroiinileil. 
One  simple  way  to  do  this  is  to  set  the 
punch  and  die  (previously  described)  so 
their  vertical  faces  do  not  touch  as  in 
regular  practice.  As  every  press  hand 

knows  if  they  were  sepanned  from  1  'Vl 
in.  to  1  16  in.  they  would  slur  or  bend 
over  the  end  of  the  piece  beinj;  sheared. 
In  this  caiM?.  that  is  desirable  and  the 
burr  forms  all   the  grip  renuired. 

I'lKMVMM     (VrVflTY     VOM     \IK. 
I  U  Ml       M  \M  r  At'llUi:       \ 

n nui:  nkcks.sity 
STUDKNTS  of  event-«  arc  IniuK'  more 
and  more  impressetl  with  the  certainty 
which  jwrlains  to  the  future  development 
of  flyinp.  Conditions  anil  circumstances 
where  this  means  of  locomotion  will  be 
paramount  are  already  foreseen;  indeed, 
in  certain  quarters  it  is  believed  that  the 
prospective  permanent  capacity  of  those 
aircraft  plants  which  may  remain  in  the 
business  after  the  war  will  be  entirely 
inadequate  to  meet  demands.  Certain 
parts  of  Canada  have  had  ample  oppor- 

tunity of  becominp  familiar  with  aero- 
plane work,  but  freofrraphical  and  social 

conditions  in  Europe  point  to  an  intense 

application  of  this  latest  art.  At  a  re- 
cent discussion  before  the  Aeronautical 

Society  the  commercial  future  of  air- 
craft was  discussed,  and  it  was  shown 

that  by  means  of  air  services  Paris  can 
be  brought  within  three  hours  of  1-ondon. 
Rome  within  12  hours,  and  Petrocrrad 

and  Constantinople  within  a  day's  jour- 
ney. With  retrard  to  the  costs  of  run- 

ninp  an  aerial  service,  statistics  have 

been  compiled  showintr  that  i*  would  be 
Dossible  to  commence  an  aerial  sei-vice 
between  London  and  Paris  for  total  costs 
of  4s  8d  per  mile,  and  that  such  a  service 
could  be  made  to  pay  at  a  comparativelv 
modest  charge  for  passengers  and  mail 
traffic. 

In  any  case,  whether  these  estimates 
can  be  realised  or  not,  it  is  certain  that 
the  aeroplane  is  goin?  to  be  used  bv 
business  men  for  business  purposes.  No 
other  mode  of  transport  can  touch  it. 
For  mail  services,  it  seems  certain  that 
the  aeroplane  can  by  virtue  of  speed  and 
moderate  cost  per  letter  compete  effec- 

tively with  existing  mail  services.  Speci- 
alised services  of  all  sorts  will  also  come 

into  operation.  The  aeroplane  will  pro- 
vide a  means  of  communication  for 

moderate-sized  communities  in  the  over- 
seas Dominions  pending  the  development 

of  railway  services,  and  will  also  act  as 

a  feeder  for  existing  railwavs  until  de- 
velopment warrants  their  extension.  The 

rase  for  the  extended  use  of  aeroplanes 
for  commercial  purposes  is  quite  sound, 
and  needs  no  further  argument. 

Manufacturing  Capacity 
A  point  which  needs  to  be  borne  in 

mind  is,  if  the  present  manufacturing 
capacitv,  which  has  failed  to  nrovide  for 
the  full  needs  of  the  war,  will  be  suffi- 

cient to  meet  the  demands  which  will  set 
in  after  the  termination  of  hostilities 
for    commercial    aircraft.      There    is    a 

general  impression  that  it  will  not. 
Many  of  the  works  which  are  at  present 
ongageil  in  the  production  of  aeroplanes 
and  aeroplane  engines  or  are  acting  as 
sub-contractors  for  the  supply  of  parts, 
have  only  undertaken  this  branch  of 
manufacture  to  meet  the  national  em- 

ergency, and  in  very  many  instances, 
owing  to  the  fact  that  it  is  emergency 
work  for  which  their  equipment  is  not 
well  fitted  will  cease  to  participate  in 
this  industry  after  the  war. 

On  the  other  hand,  some  of  the  firms 

now  engaged  in  aircraft  manufacture  in- 
tend to  make  this  their  permanent  busi- 
ness and  are  laying  plans  for  consider- 
able extensions  either  on  new  sites  or  ad- 

jacent to  their  present  headtiuarlcrs. 
This  branch  of  business  should  lead  to 

the  development  of  many  areas  where 
there  is  ample  land  available  not  merely 
for  the  erections  of  works,  hut  for  the 

flying  grounds  which  should  be  provided 
in  conjunction  therewith.  One  famous 
Midland  town  is  already  in  negotiation 

for  the  establishment  of  a  large  new  air- 
craft factory  on  a  favorable  site,  and 

this  is  only  one  example  of  a  tendency 
which  is  sure  to  be  widely  followed  by 

those  who  are  anxious  to  obtain  a  foo'- 
ing  in  what  promises  to  be  a  lucrative 
branch  of  industrial  enterprise. 

Many  of  the  smaller  towns  are  admir- 
ably adapted  for  works  of  this  descrio- 

tion  owing  to  the  ample  character  of  the 
sites  available,  and  the  price  at  which 

land  can  be  acquired  for  aerodrome  pur- 

poses. It  is  a  department  of  manufac- ture which  above  all  others  ought  to  be 

specially  catered  for  by  those  districts 
whose  industrial  importance  is  still  in 
the  making.  Kven  apart  from  the  great 
use  which  is  certain  to  be  made  of  the 
aeroplane  for  commercial  purposes,  the 
military  demand  is  certain  to  be  on  a 
very  large  scale  for  many  years  to  come. 
If  there  is  one  lesson  of  the  war  which 
emerges  more  plainly  than  any  other  it 
is  that  Great  Britain  must  be  as  supreme 
in  the  air  as  she  has  always  been  on  the 

sea. 
Lines   of   Development 

It  might  have  seemed  at  one  time  a.s 
if  the  manufacture  of  aircraft  would 
have  been  the  natural  heritage  of  motor 
car  manufacturers,  and  although  it  i.> 
probable  that  many  of  the  leading  motor 
firms  will  be  associated  with  the  new 
developments  the  lines  of  progress  are 
not  identical,  and  the  many  nroblems 
which  have  to  be  attacked  will  lead  to 

the  establishment  of  an  entirely  inde- 
pendent industry.  The  aircraft  engme 

of  to-day  is  already  as  little  lik;  the 
standard  motor  car  engine  as  that  en- 

gine is  akin  to  the  variety  usel  on  a  com- 
mercial motor  vehicle  or  that  installed 

in  a  motor  boat.  The  aircraft  engine  is 

quite  a  disinct  branch  of  the  develop- 
ment of  the  internal  combustion  engine. 

Hence  the  need  for  independent  factories 
where  the  problems  to  be  solved  can  be 

approached  free  from  influence  con- 
nected with  old  practice,  and  quite 

divorced  from  any  association  wi.h 
motor  car  manufacture,  which  is  govern- 

ed by  very  different  condition?. 

Iiulustrial  developiiuiit  committees 
who  are  giving  attenlioii  ;o  the  question 
of  sites  for  new  works  would  do  well  o 

give  special  consideration  to  tlio  needs 
of  aircraft  manufacture  and  endeavour 
to  attract  to  their  districts  a  branch  of 
enterprise  which  is  destined  to  progress 
bv  very  rapid  strides. 

  ©   
.\  NKW  Hritish-huilt  magneto  based  on 
French  designs,  which  will  give  a  firing 
.spark  at  exceedingly  low  turning  speeds, 
is  being  made.  Reiiort  stales  it  cannot  be 
injured  by  high  revolutions,  while  at  the 
same  time  it  will  furnish  current  for 

lighting  the  lamps.  The  Commercial 
Molar  understands  that  the  experi- 

mental model  has  been  run  well  over 
100,000  miles,  and  that  the  type  will  be 
shortly  standardised  on  the  cars  of  one 
of  the  oldest  and  largest  manvifacturers 
on  the  continent. 

  @   
"UOUIIODISING"  is  the  name  given  to 
a  system  of  electro-deposition  of  zinc 
which  has  been  introduced  as  a  preven- 

tive against  corrosion  of  the  steel  fi*^- 
tings  of  aeroplanes  and  seaplanes.  It  is 
described  as  a  method  of  cold  electro- 
'-alvanizing  carried  out  in  such  a  way 

that  the  zinc  so  unites  with  the  under- 
lying metal  that  only  by  extreme  wear 

can  the  surface  of  the  steel  be  exposed. 
As  the  metal  is  not  subjected  to  the 

usual  pickling  bath  prior  to  the  galvaniz- 
ing, it  is  claimed  that  there  is  no  re- 

duction in  the  strength  of  the  metal  after 
treatment. 

  U   
P.KFORE  the  war  the  Germans  ob- 

tained annually  about  900,000  tons  of 

iron  pyrites  from  Spain  for  the  manufac- 
ture of  s\ilphurip  acid,  and  they  them- 

selves produced  about  300,000  tons  every 
year  at  Megen,  in  Silesia.  In  1912  and 

1913,  however,  they  increased  their  pur- 
chases f'-om  Spain  to  1,200,000  tons  per 

annum.  Owing  to  the  stoppage  of  the 

Spanish  supnlies  by  the  war,  they  had  to 
look  about  for  other  sources,  and  have, 
no  doubt,  found  some  in  occupied  Poland, 
and  small  quantities  also  in  Greece  and 

Turkey.  Besides  this  Germany  has  re- 
ceived about  400.009  tons  of  pyrites  an- 
nually from  Nonvay. 

  ©   
IT  is  said  that  the  United  States  of 

America,  as  a  result  of  the  quiet  but  un- 
ceasing efforts  of  foreign  buyers,  have 

been  stripped  of  their  supply  of  seasoned 
spruce  and  walnut.  The  former  is  used 

in  making  the  struts  and  braces  of  aero- 
planes, while  the  propellers  are  almost 

exclusively  manufactured  of  walnut 
wood.  As  it  requires  three  years  to 

properly  "cure"  this  material,  the 
United  St^ates  aeroplane  makers  are 
confronted  by  a  serious  situation.  The 

remedy  suggested  is  Government  pur- 
chase. It  is  proposed  that  the  Govern- 

ment, throueh  the  Bureaus  of  Standards 
and  of  Forestry,  .should  enter  the  market 
for  sufficient  quantity  of  the  lumber  to 
tide  over  the  emergency,  selling  to  the 
smaller  manufacturers  quantities  of  the 
stock  as  they  may  he  required. 
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WHAT  IS  HARDNESS? 

JUDGING  from  recent  discussion  of  the 

subject,  the  peculiar  property  or  com- 
bination of  properties  which  constitute 

hardness  in  one  substance,  may  be  alto- 
gether different  in  another  substance 

which  would  ordinarily  be  termed  hard. 

In  the  gre^t  majority  of  engineering  ap- 
plications hardness  is  assumed  to  be  in- 
dicative of  resistance  to  wear  by 

abrasion.  In  other  cases  where  results 

have  to  be  proven,  it  is  utilized  as  an  in- 
dication of  strength  in  one  or  other  of 

known  aspects. 
Just  what  qualities  in  a  metal  can  be 

relied  on  as  a  guide  to  abrasive  resist- 
ance can  not  be  absolutely  specified  in  a 

manner  suited  for  general  application, 

because  of  the  lack  of  a  precise  defini- 
tion of  hardness.  The  matter  is  treated 

at  some  length  in  an  editorial  article  in 

which  "The  Eng-ineer"  discusses  Pro- 
fessor Turner's  definition  as  advanced  by 

him  recently.  The  writer  says,  we  may 
tentatively  advance  the  view  that  hard- 

ness is  not  a  separate  property  of  a  ma- 
terial as  its  density,  specific  heat,  or 

elasticity  is,  and  we  would  suggest  that 

the  definitions  of  hardness  hitherto  pro- 
pounded fail,  and  the  various  means  of 

measuring  it  are  unsatisfactory,  because 
the  combination  of  properties  that  we 
call  hardness  in  the  case  of  one  body  is 
not  always  the  same  combination  that 
gives  us  hardness  in  another.  There  are 
some  grounds  for  thinking  that  there  is 
not  one  scale  of  hardness,  but  many,  and, 
therefore,  that  not  one  definition  but  sev- 

eral are  required,  and  that  one  means  of 
measuring  hardness  cannot  be  univer- 

sally applicable  to  all  materials. 
Scratch    Test 

Among  the  different  methods  that  have 

been  proposed  for  determining  "hard- 
ness" the  scratch  test,  due  in  the  first 

instance  to  Professor  Turner,  no  doubt 
appeals  to  us  as  being  most  directly  in 
keeping  with  our  primitive  conception  of 
the  property.  It  certainly  has  the  sanc- 

tion of  immemorial  custom.  Yet,  when 

we  come  to  analyse  what  a  sci'atch  is  we 
open  a  field  of  controversy  from  which 
but  one  fact  clearly  emerges,  namely, 
that  all  scratches  are  not  necessarily  of 
the  same  nature.  It  is  possible,  as  our 
readers  can  easily  verify  for  themselves, 
to  scratch  vulcanite  in  at  least  two  dif- 

ferent ways.  With  a  fairly  blunt  point 
and  but  little  pressure  the  scratch  is  pro- 

duced apparently  by  causing  the  material 
to  flow  from  beneath  the  scratching 
point  to  either  side.  There  is  no  percept- 

ible removal  of  material  "  in  this  case. 
With  a  sharper  point,  or  with  a  greater 
pressure  behind  the  blunt  point,  the 
scratch  apparently  is  produced  almost 
entirely  by  the  removal  of  the  material 
in  a  powdered  form.  Some  materials 
scratch  in  one  of  these  ways,  others  in 
the  other.  Thus,  a  scratch  on  lead  can 
be  made  by  causing  the  material  to  flow, 
while  the  mineral  calcite  is  scratched  by 
the  direct  removal  of  material  in  a  pow- 

dered form.  Now  lead  and  calcite  both 
possess  what  we  call  hardness.  Yet  from 

the  radically  different  manners  in  which 
they  scratch  it  seems  obvious  that  their 
hardnesses,  as  determined  by  the  scratch 
test,  are  not  of  the  same  nature.  The 

"scratchableness"  of  lead — if  we  may 
use  the  word — seems  to  be  due  primarily 
to  the  viscosity  of  the  metal,  while  the 
scratchableness  of  calcite  appears  to  be 
due  to  a  low  degree  of  cohesion  among 
its  particles.  Either  then  the  scratch 

test  does  not  measure  "hardness"  at  all, 
or  it  really  does,  in  which  case  we  seem 
led  to  believe  that  hardness  in  lead  is  a 

radically  different  property  from  hard- 
ness in  calcite.  If  this  is  so,  it  seems 

absurd  to  attempt  to  measure  the  two 

hardnesses  by  means  of  the  same  insti'U- 
ment,  for  it  appears  obvious  that  the  two 
figures  arrived  at  cannot  be  comparable.. 

Brinell  Test 

It  is  quite  possible,  of  course,  to  mea- 
sure the  "hardness"  both  of  lead  and  cal- 
cite by  means  of  a  scratch  test  instru- 

ment. That,  however,  is  no  proof  that 
the  two  hardnesses  are  physically  of  the 
same  nature.  On  the  other  hand,  it  is 

not  possible  to  measure  the  "hardness" of  both  substances  by  means  of  the 
Brinell  method.  This  method  is  suitabis 
only  for  ductile  materials  like  lead.  It 
would  fail  entirely  to  give  any  result 
with  a  brittle  material  like  calcite.  If 

our  theory  is  right  the  explanation  is  ob- 
vious. The  Brinell  test  can  only  measure 

the  hardness  of  a  material  if  the  hard- 
ness of  that  material  is  primarily  due  t'; 

the  degree  of  viscosity  that  it  possesses. 
We  are  aware  that  the  Brinell  ball  test 

figure  is  very  generally  regarded  as  be- 
ing a  reflection  of  the  yield  point  of  i;hG 

metal  tested,  and  to  suggest  that  it 

should  properly  be  regarded  as  a  meas- 
ure of  the  viscosity  of  the  solid  material 

at  normal  temperature  is  to  introduce 
something  of  a  new — and  possibly  con- 

tentious— conception.  That  the  phen- 
»omenon  of  viscosity  exists  in  certain 
solids,  including  ductile  metals,  as  well 
as  in  the  classical  examples  of  pitch  and 

shoemaker's  wax,  is,  however,  admitted. 
That  it  is  the  cause  of  one  form  of  hard- 

ness, and  that  it  is  measured  when  we 
measure  the  hardness  of  a  ductile  metal 

by  the  Brinell  test,  seems  to  be  a  reason- 
able suggestion,  particularly  when  we 

note  that  both  viscosity  and  hardness  de- 
crease with  rise  of  temperature,  and  that 

viscositv  and  the  Brinell  ball  test  figure 
are  both  measured  in  terms  of  force  per 
unit  of  area. 

Hardness  and  Abrasion  Resistance 

If  we  admit  that  there  are  at  least  two 

important  diflferent  kinds  of  hardness — 
one  a  viscous  hardness,  as  measured  by 
the  Brinell  test,  and  the  other  a  cohesive 
hardness,  as  measured  by  the  scratch 
test — some  light  can  be  thrown  on  the  re 
lationship  existing  between  hardness  and 
resistance  to  abrasion.  In  nine  cases 
cut  of  ten,  in  practical  work,  hardness  in 
metals  is  desired  because  it  is  commonly 
accompanied  by  an  enhanced  resistance 
to  wear  or  abrasion.  In  about  nine  cases 
out  of  ten,  too,  hardness  and  resistance 

to  abrasion  are  regarded  as  synonymous. 
It  is  not  possible  at  present  to  say  what 

the  relationship  between  these  two  pro- 
perties is;  but, it  is  hard  to  believe  that 

there  is  any  difference  other  than  one  of 
scale  between  the  resistance  of  a  metal 
to  abrasion  and  its  hardness  as  measured 

by  the  scratch  test,  provided  the  metal  is 
one  to  which  the  scratch  test  can  proper- 

ly be  applied.  In  both  cases  a  direct 
removal  of  material  is  involved.  On  the 
other  hand,  no  simple  rough  connection 
can  be  traced  between  the  viscous  flow 
of  a  ductile  metal  under  the  Brinell  ball 
and  the  resistance  of  the  metal  to 
abrasion.  In  one  case  there  is  not,  in 
the  other  there  is  a  direct  removal  of 
material,  and  it  would  indeed  strike  us  as 
strange  if  a  test  that  involved  no  re- 

moval of  material  could  give  any  satis- 
factory indication  of  the  result  of  an- 

other form  of  test  that  does. 

Conclusion 

Experiments,  so  far  as  we  know,  are 
lacking  as  to  the  relationship  between 
resistance  to  abrasion  and  hardness  as 
measured  by  the  scratch  test.  It  is 
otherwise  in  the  case  of  the  Brinell  test. 

Dr.  Stanton's  experiments  at  the  Na- 
tional Physical  Laboratory  show  very  de- 

finitely that  the  Brinell  ball  figure  is  ab- 
solutely worthless  as  an  indication  of  the 

resistance  of  a  metal  to  wear.  The  ratio 
between  the  Brinell  hardness  figure  and. 
the  resistance  to  abrasion  varies  quite 

erratically  from — in  the  series  of  steels 
tested — 0.7  to  as  high  as  64.  On  ex- 

amination of  the  nature  of  the  metals 
tested  it  will  be  found,  we  think,  that  in 

general  they  are  not  such  as  would  be  ex- 
pected to  owe  their  hardness  to  a  high 

viscosity.  They  are  manganese  steels, 
gauge  steels,  and  other  steels  that  have 
been  toughened  or  hardened  by  heat 
treatment  or  otherwise.  We  can  readily 
believe  that  they  owe  their  hardness  to 
a  high  degree  of  cohesiveness  among 
their  particles,  and  we  would,  therefore, 
suggest  that  good  agreement  might  be 
expected  between  their  resistance  to 
abrasion  and  their  hardness  as  tested  by 
the  scratch  method.  Their  hardness  is  the 
hardness  of  calcite  and  not  that  of  lead. 
That  a  method  and  instrument  which  can 
take  cognisance  only  of  the  latter  type 
of  hardness  should  be  able  to  predict 
their  resistance  to  abrasion  is  not,  we 
think,  to  be  expected.   ©    ■      .-      ■ 

IN  co-operation  with  the  Bureau  of 
Mines,  an  investigation  of  the  electric 
melting  of  brass  is  being  conducted  at 
Cornell  University.  The  experiments  in- 

dicate that  the  use  of  a  suitable  electric 
furnace  will  materially  reduce  melting 
losses  and  the  Bureau  of  Mines  now  is 

testing  an  electric  furnace  built  accord- 
ing to  the  design  worked  out  by  the 

laboratory  tests.  This  furnace  is  of  com- 
mercial size  and  is  being  tested  with  a 

view  to  ascertaining  its  suitability  for 
such  processes  as  are  used  for  cartridge 
and  shrapnel  cases. 
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M>iK>    UN     rm;    mam  i  ai  n  ui: 
OF   CLAY    CRltlHLKS 

Uy   G.  C.   Wliite 

THK  m-inufacture  of  crucibles  is 
an  industry  but  lately  develop- 

ed in  Canada.  It*  introduction 
has  been  nocessitnted  by  unprece- 

dented consumption,  hijrh  cost,  and 
the  difficulty  of  Rettinj:  any  quan- 

tity when  required  without  any  delay. 
Formerly  tho.<e  crucibles  made  from 
German  clays  were  the  best,  and  when 
it  became  necessary  to  use  American 
clays  the  results  obtained  in  the  cxperi.- 
mental  stnpe  will  long  be  remembered 
as   totally  unsatisfactorj. 
It  was  found  that  although  the 

analyses  of  clays  resembled  one  another 
there  was  a  vast  difference  in  their  re- 
sistence  to  heat  and  bindinp  power 
which  two  details 
are  obviously  the 
prime  requisites  of 
pood  crucibles.  A 

simple  test  to  estab- 
lish these  factors 

can  be  arrived  at 
by  makinsr  ud  pat- 

ties in  the  labora- 
tory, placing  then 

on  a  piece  of  boiler 
plate,  and  applying 
heat.  The  relative 
shrinkaere.  bond, 
and  fusibility  can 
then  be  observed  in 
a  general  way 

Composition 

Like  a  commer- 
cial fireclay,  the 

mixture  for  cruc- 
ibles must  be  varied 

to  suit  the  service 
conditions.  For  ex- 

ample, too  much 
silica      permits      of 

The  rational  analyses  of  the  above 
show  that  the  clay  substance  varies 
from  100  to  Xl.b  per  cent.,  quartz  0  to 

40.72  per  cent.,  and  felspar  !)  to  2.'>.:n 
per  cent. 

In  making;  the  crucible  the  clay  is 
proportioned  and  thrown  into  the  mill 
which  is  in  reality  a  mixer.  The  mill  i.s 
a  vertical  cylinder  split  at  the  vertical 
center  line  to  jiermit  of  cleaning.  Tlie 
mixer  blades  are  helically  inclined  anil 
tend  to  force  the  mixture  to  the  bottom 
of   mill   where   a   convevor   screw   forces 

''V 
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V 
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MOULD 

nD/oLvmf^jrom 
crumbling  — 
although  it  is  fire 
resisting,  it  fluxes  easily  at  some- 

times low  temperatures.  Alumin  is 
refractory  and  has  good  binding  pow- 

er, while  magnesia,  manganese,  iron, 
lime,  etc.,  are  injurious.  Slight  ad- 

ditions of  coke  cut  down  the  shrink- 
age during  drying.  The  quantity  of 

water  present  in  the  clay  is  important 
as  it  affects  the  general  character  of  the 
structure  of  the  clay.  Its  content  should 
not  be  too  low,  about  10  per  cent,  being 
preferable.  A  few  analyses  collected 
from  various  sources  will  show  the  vari- 

ations of  clays  from  different  localities. 

Si02  . . . 
A1203  .. 
Fe203    . . 
CaO      
M<rO  ... /"'-'i  .. 
Water   .. 

German  Bohemian  American 
64.9 
2S.8 
0.8 

0.5 1.4 

8.4 

45. S 
39.0 
0.5 0.6 

0.1 
O.S 

13.6 

SKETCH  ILLUSTRATING  METHOD   OF  FORMING  CRUCIBLE. 

the  clay  out  through  an  orifice  which 
forms  an  8  inch  diameter  sausage.  This 
sausage  is  put  into  a  revolving  mold 
which  is  split  on  the  vertical  center  line. 
A  sweep  or  arm,  having  the  profile  of 
the  inside  of  the  crucible  desired  to  be 
formed,  is  now  forced  down  through  the 
center  of  the  clay  gradually  shaping  it, 
as  shown  in  sketch.  When  the  shape  is 
satisfactory  the  mold  is  stood  on  a  post 
and  rocked  to  loosen  crucible.  The  top 
of  the  post  is  the  shane  of  the  removable 
bottom,  or  else  the  mold  is  opened  up, 
permitting  the  crucible  to  remain  on  the 
bottom  of  mold  if  this  is  more  conveni- 

ent. The  molds  are  of  wood,  canvas, 
silk  or  jute,  and  lined  and  well  oiled 

each  time  bef'-  "  •  are  used.  A  heavy 
black  oil  is  satis^^'^ftory,  such  as  car  oil. 

The    drying    time    is    approximately    2 

74. 9 
17.20 
0.79 

0.29 
0.46 
1.61 
5.44 

English 

73.6 
16.50 
0.27 

1.17 
0.21 
5.84 2.45 

months  and  the  temporature  is  varied, 
increasing  as  the  oin'ralion  progresses 
and  starting  at  :'nn  .ii>.r.  Knhr.  The  pre- 

liminary healin"  is  <lone  with  steam  coils 
and  must  be  very  slow  as  on  this  heating 
'and  the  moisture  content  dpiicnds  the 
ultimate  structure  and  strength  of  the 
product.  Annealing  must  be  done  when 
the  crucibles  are  to  be  used  and  the 
charge  must  be  put  in  while  the  crucibles 
are  hot.  If  the  crucibles  are  allowed  to 
cool  after  annealing  they  are  useless  for 
the  purpo.se  for  which  they  were  intend- 

ed. This  annealing  is  done  at  1,^00  deg. 
Fahr.  and  takes  from  12  to  1.5  hours. 
The  life  of  a  crucible  depends  to  a 

large  extent  on  the  quality  of  the  steel 
being  melted,  which  in  turn  governs  the 
quality  of  the  slag.  The  slag  line  cuts 
into  the  interior  of  the  crucible,  at 
slightly  above  the  middle,  conso(|uontly 
the  crucible  is  weakened  at  this  point 
and,  provided  it  is  strong  enough  for 
another  charge,  the  next  one  is  figured 
so  that  the  second  slag  line  comes  below 
the  first  slag  line.  The  life  is,  therefore, 
from  1  to  .S  heats.  The  absorption  of 
carbon  by  the  steel  when  made  in  a  clay 
crucible  is  practically  nil. 

Several  American  companies  have  got- 
ten away  from  th-!ir  crucible  troubles 

hv  melting  in  electric  furnaces  but  the 
high  cost  of  power  in  some  localitities 
T^akes  it  necessary  that  Canadian  manu- 

facturers develop  the  manufacture  of 
crucibles. 

  %   

THE  MANUFACTURE  OF  HARDENED 

THREAD  GAUGES— II.* 
By  G.  Doorakkers. 

THE  operations  on  the  male  master  tool 
are  now  proceeded  with.  Cut  off  a  piece 
of  7/16  in.  diameter  silver  steel  4.781  in. 
long,  and  after  removing  the  tit,  centre 
both  ends  with  a  %  in.  Slocomb  combina- 

tion centre.  Then  turn  the  diameter  to 
.400  in. 

Reduce  both  ends  to  .218  in.  %  in.  up, 
so  that  the  middle  part  measures  about 
4.278  in.  in  length.  Turn  a  nick  in  the 
middle  with  a  3/16  in.  wide  parting  tool 
to  about  Vi  in.  diameter,  so  that  the 
length  of  the  two  large  diameters  is  2.045 
in.  Then  mill  a  flat  over  the  total  length, 
so  that  the  distance  from  the  flat  to  the 
outside  diameter  measures  .330  in.,  and 
rough  mill  the  shape  of  the  two  55  deg. 
points,  taking  care  to  run  out  with  the 
cutter,  so  as  to  leave  the  centres  in. 
Harden  both  points.  Rough  grind  diam- 

eter to  .380  in.,  and  finish  grind  to  .375 
in.  Then  grind  the  flat  to  .3125  in.  As 
the  centres  are  now  no  longer  wanted, 
the  reduced  ends  can  be  ground  off,  and 
the  points  roughly  ground  to  shape  on  a 
cutter  grinder. 

•Contributed     to     a      recent     number     of.    The 
Engineer.     No.   1   appeared  Oct.  25. 
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The  next  operation,  the  grinding  of  the 
angle,  is  performed  on  the  angle  fixture 
(see  Fig.  3).  After  this  operation  the  two 
tools   are  parted   with  an   elastic  wheel. 

=29  deg.  20  min.  26  sec.   The  angle  a — see  the   top   of   the   radius   equals   O.     Then 

Fig.  8— of  the  existing  radius  fixture  is  0  =  L— (K    G.-(-. 150475    P),    K    G  = 
72  deg.     Peg  d  is  changed  into  d,  by  in  K  H  — •  G  H  where  K  H  is  measured,  and 
serting  a  peg  of  the  new  diameter.  the  calculation  of  G  H  is  as  follows: — 

57V 

A^T- 

'
^
 

\ 

A\ 

» r^ 
375 

■CAST  STEEL. 

F  1  G  .11. 

FIXTURE  FOR  SHAPING   FEMALE  RADIUS  TOOL. 

F  I  G.I2. 

and  the  back  of  each  tool  is  ground  per- 
fectly flat  in  a  true  solid  chuck.  The 

point  is  then  rehardened,  the  diameter 
cleaned,  and  the  flat  lapped.  The  tool  is 
then  finally  ground  on  the  radius  fixture, 
and  the  number  of  threads  etched   on. 

Female  Master  Tool 

We  have  now  obtained  a  tool  which 
will  cut  the  flanks  and  the  radius  at  the 

bottom  of  a  screwed  plug,  but  we  still 
want  the  tool  which  cuts  the  correct, 
radius  on  the  top  of  the  thread. 

Fig.  11  shows  this  female  radius  tool. 
It  will  be  seen  that  the  tangents  to  the 
radius  have  been  taken  at  57  instead  of 

55  deg.,  to  ensure  a  blending  of  the 
radius  with  the  flanks.  The  error  caused 

by  this  difference  is  so  small  that  it  can 
be  neglected.  The  radius  is  formed  with 
a  tool  of  the  required  shape,  held  in  a 

special  spring  tool  holder — Fig.  13 — on  a 
shaping  machine.  The  female  radius  tool 

is  held  on  a  fixture — Fig.  12 — and  first 
roughed  out.  The  special  holder  and  tool 
are  only  used  for  the  final  shape  of  the 
radius.  The  tool  used  must  have  an  in- 

cluded angle  of  57  deg.  and  the  correct 
radius.     This  57  deg.  tool  can  be  ground 

In  Fig.  14 
a  =r  complement  of  29  deg.  20  min. 

26  sec.  +  b,. 

72  deg.  =  60  deg.  39  min.  34  sec.4-  B, 

b|  =  11  deg.  20  min.  26  sec. 1/2  (D-l-d,) 

Sinb,    =- R 

Sin  11  deg.  20  min.  26  sec.= 

.2,50  in.  +  V2d^ 

Vz  (D  +  d,) 

R 

2.4375 

%   d,  =  2.4375 -|- sin  11  deg.  20  min.  26 
sec—  .250    in.  =  .47901  —  .250  =  .22931 

d,  ==  .45862 
The  radius  is  measured  on  a  .gauge 

made  in  exactly  the  same  way  as  the  one 
shown  in  Fig.  9,  except  that  the  tool  for 
locating  the  top  plate  is  now  57  deg.  The 
distance  K  G  alters  and  also  the  distance 

from  the  sharp  point  to  the  top  of  the 
radius  of  the  tool.  The  radius  is,  of 
course  the  same  as  for  the  standard  55 

deg.  tool  =  .137328  P— see  Fig.  1. 
R 

In  Fig.   15:   0A=   • 
sin.  28  deg.  30  min. 

SPRING    TOOL  HOLDER   FOR 

SHAPING     FEMALE   RADIUS  TOOL 

FIG  .13. 

d 

AC  =   . 
2  sin  29  deg.  20  min.  26  sec. A  G 

A   D  =   cos  15  deg.  • d 

2  X  COS.  15  dg.  X  sin.  29  dg.  20m.  26s. d  tan  15  deg. 

E  G  =  —   — 2 
d 

G  H  =  H   F-f  A   D-fE   G   \- 
2 

d  d  tan  15  deg. 

2  cos  15  deg.  X  sin.  29 

deg.  20  min.  26  sec. 
1 

Vad    (1 cos.  15  deg.X  sin  29  deg.  20 
min.  26  sec.-|-tan  15  deg.) 

At  this  point  in  the  manufacture  the 

gauge  was  again  checked  with  a  3/16-in. 
and  a  ',4 -in.  ball. 

The   measured  distance  K  H  over  the 

3/16-in.  ball  was  .6375. 
The  measured  distance  K   H  over  the 3*- 20-29 

FIG. 15  B 

on  the  radius  fixture  by  changing  the  peg 

of  diameter  d  into  a  new  diameter  d,.  The 
angle  of  the  tool  in  the  cutting  edge  is 
57  deg.,  but  the  tool  is  again  tilted  at  an 
angle  of  15  deg.    The  tangent  of  half  the 

tan  281/2  deg. 
angle  in  the  vertical  plane=   

AM  =  R    (- 

■1)  = 

sin.  28  deg.  30  min. 

1.09574  X  .137328  P=  .150475  P.    .  . 
In  Fig.  15 

B  =  half  the   angle   in   section   A  C  = 

:   29  deg.  20  min.  26  sec.       Assume  again 
COS.  15  deg.        the  distance  from  the  back  of  the  tool  to 

14-in.  ball  was  .7431. 

The  calculated  distance  G  H  for  the 

3/16-in.  ball  was  .3170. 
The  calculated  distance  G  H  for  tiie 

%-in.  ball  was  .4226. 

The  distance  K  G  for  the  gauge  in 

question  is,  therefore-  K  H  —  G  H  = 
.3205. 
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That  disUtnce  ii<  again  u  constant,  ani! 
can,  theri'foro,  be  vtchej  on  the  t;iiUKC- 

First  fxampUv— The  JisUmcc  L  for  a 
fourti-t'n    thread    37    deg.   tool    measures 
2.2700. 

0  =  L— (K   G  +  . 160475   P)  =  2.2700 
—  (.3205  +  .01075  .-    1.93875. 

Second  example. — The  distjmce  L  for 

a   twenty-four  thread  67  dejr.  tool  mea- 
sure.*  2.2687. 

O       L— (K    t;    .   .ir.0475   P)  ̂ 2.2687 

—  (.3205  f  .006269)  =  1.9419. 
The  openitions   on  the   female   master 

tool  are  as  follows:  — 

Cut  off,  face  one  end,  and  centre  that 
end  with  a  Slocomb  combination  centre. 
The  diameter  of  .silver  steel  used  i.s  7  16 

in.,  and  the  length  is  4.260  in.  Face  and 
centre  other  end  to  4.250  in.  length.  Turn 

the  centre  line  the  angle  becomes  slight- 
ly larger. 
The  calculation  of  the  new  angle  is  as 

follows:  —  In  Fig.  17: 

O  A  ̂   1.500  iu.  O  D       .OO.'-)  in.  A  B 
C  =.  .3760  in. 

A  D  =  V (1-6"  —  .6226')  =  1.4987. 
BO       A   D  — A   n     .  1.4987  —  .3750 

1.1237. 

O  H        \  (B    IV  I   O    IV)        \'(1.123r 
-I- .0625=  =1.1254. 

C,      =0  A  — O  B  =  1.500  —  1.1251 =  .3746. 

.1965      .1956 

M  L  ==  C,    tan   a         -  -    , 
M   1.       .3746 

u  27  deg.  .'in  niin.  '.ih  sec. 
The    included    angle    of   the    gauge    is, 

therefore,  55  deg.  7  min.  10  sec. 

are  so  essential  in  the  m:n-him'  shop. 
The  slide  rest  is  u.soful  for  turning  big 
work  such  as  columns  and  pipes,  but  as 
it  is  not  to  bo  found  in  many  shops  wo 
will  conline  this  article  to  a  description 
of  the  more  common  speed  lathe  and  its 
accessories. 

The  .Speed  I,athc 

The  headstock  .sjjindlc  should  extend 
tlirougli  the  bearing  and  be  threaded  so 
as  to  receive  faceplates  and  chucks  for 
turning  work  of  large  diametpr,  and  the 
best  arrangement  is  to  have  the  small 

•  end  of  the  cone  towards  Iho  front  of  the 

spindle,  Fig.  16,  so  that  the  back  of  a 
job  on  the  faceplate  can  be  turned  to 
better  advantage;  the  large  end  of  the 
cone  is  then  not  in  the  way  of  the  tools 

or  operator's  hands. 

(MILL  TO  DOTTED  UNE3 
TO  LEAVE  CENTRES  IN, 

AND  GRIND  AWAY 

.AFTER  ASSEMBLING. 

^      SECTION  ON  it    - 

SECTION  Vie  UNDER    ̂  
tl'/l 

1955 

FIG. 17. 

diameter  to  .390  in.  Nick  middle  to  .250 

in.  diameter  and  .187  in.  wide,  leaving 
two  lengths  of  2.031  in.  Then  mill  a  flat 
along  the  whole  length  to  .330  in.  and 
mark  the  number  of  threads  on  the  flat. 
Rough  grind  diameter  to  .380  in.  and 
finish  grind  to  .375  in.  Grind  flat  to  .3125 
in.;  after  grinding  the  flat  the  tools  can 

be  parted.  The  tool  is  now  ready  to  be 
roughed  out  on  a  shaping  machine.  The 
radius  is  shaped  as  mentioned  before, 
with  the  57  deg.  tool  in  the  special  too! 
holder.  After  that  harden  the  point  and 
clean. 

Use  of  the  Master  Tools 

We  have  now  obtained  our  master 

tools,  and  with  their  help  we  can  make 
our  tools  for  cutting  internal  and  ex- 

ternal gauges.  As  it  is  essential  to  cut 

the  thread  upright  a  setting  piece  was 
made — see  Fig.  16. 
The  cutting  edges  for  both  internal 

and  external  tools  are  1/16  in.  under 
centre,  in  order  to  obtain  the  relief  which 
is  necessary  for  all  circular  cutting  tools. 
The  shape  of  the  thread,  therefore,  has 
to  be  correct  1/16  under  centre,  and  the 
master  tools  have  to  be  set  that  same 

distance  under  centre.  The  setting  piece 
must,  therefore,  be  cut  away  1  16  in. 
trader  centre,  and  the  angle  must  be  55 
deg.  in  fhat  section.    In  a  section  through 

I'ATTERN-.MAKING  NOTES— 

TURNING 
By  J.  W.  Broadbent 

WHY  the  average  pattern  shop  should 
be  the  dumping  ground  for  all  the  worn 
out  lathes  in  the  factory,  is  a  difficult 
question  to  answer.  Some  manufacturers 

regard  pattern-making  as  a  total  loss, 
and  the  loss  indeed  becomes  real,  when 
in  the  course  of  a  few  months  enough 
time  is  wasted  adjusting  the  tool  rest 

and  tailstock  as  would  purchase  a  "good" lathe. 

One  pattern  shop  will  have  a  lathe 
with  a  wooden  bed,  the  tool  rest  support 

being  secured  to  the  bed  with  a  hard- 
wood wedge,  and  every  time  the  lathe  is 

started,  it  will  have  a  tendency  to  take 
a  flight  across  the  room,  owing  to  being 
too  light  for  a  speed  lathe,  and  not 
securely  fastened  to  the  floor.  Another 
again  will  have  a  bolt  and  nut  for  the 

clamping  arrangement  of  the  tool  rest 
and  tailstock  which  necessitates  using  a 

wrench — and  the  wrench  is  always  miss- 
ing from  the  lathe  when  wanted. 

The  lathe  is  the  most  indispensable 

machine  in  the  pattern  shop  and  it  cer- 
tainly pays  to  have  one  designed  for  the 

purpose,  for  there  is  no  reason  why  pat- 
tern shop  machinery  should  not  be  pro- 

vided   with    labor    saving    devices    which 

Owing  to  the  necessary  high  speed  of 
a  wood  turning  lathe,  there  should  be 

provided  efficient  means  of  lubricating 

the  bearings,  for  when  the  bearings  be- 
come worn  and  the  lathe  makes  a  noise 

like  a  steam  hammer  it  is  impossible  to 
turn  work  accurately. 

The  headstock  and  tailstock  spindles 
should  be  in  perfect  alignment  and  both 
have  a  taper  hole  to  receive  the  centres 
and  chucks. 

All     adjustments     to     the     tool     rest 

>r\ 
t 

and  saddle  should  be  so  devised  'that 
a  wrench  is  not  necessary,  for  during  the 

process  of  turning  i  a  pattern  the  tool 
rest  may  have  to  be  moved  twenty  times 
or  more  and  the  inconvenience  of  finding 
a  wrench  or  adjusting  a  monkey  wrench 
to  fit  each  nut,  not  only  is  a  waste  of 

tijne  but  tries  the  temper  of  the  oper- ator. 
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Greater   accuracy   is    required    in    pat-  fit   the   taper    bore     of    the    mandrel    is 

tern    turning,   than   in   ornamental   wood  shown  in  Fig.  19.    The  work  to  be  turned 
turning,     and     although    the     tools     and  is    screwed    onto   the   piece   A,   which    in 
chucks  required  may  not  be  so  numerous,  turn  is  screwed  to  the  tapered  centre  B. 
the  building  up  process  of  the  wood  to  The  piece  being  turned  may  be  removed 

FIG.    17. FIG.  18 

be  turned  must  be  done  in  such  a  way 
that  the  finished  pattern  will  keep  its 
shape. 

Precision  Required 

If  the  professional  wood  turner  were 
turning — say — a  bread  board  12  in.  in 
diameter,  the  purchaser  would  not 
measure  the  article  with  calipers  to  see 
that  the  size  was  correct  because  it 

would  not  make  any  appreciable  differ- 
ence if  the  board  warped  or  shrunk.  But 

when  the  pattern-maker  is  called  upon 
to  turn  a  pattern  for  a  10  in.  threaded 
pipe  flange  from  which  fifty  or  more 
castings  are  wanted,  and  no  preliminary 
turning  has  to  be  done  to  the  casting  be- 

fore the  tap  is  run  through,  it  is  easily 
understood  that  each  casting  will  have 
to  be  the  same  size,  and  the  pattern 
built  up  in  such  a  way  that  it  will  keep 
its  shape.  It  will  also  have  to  be  turned 
as  accurately  as  the  nature  of  wood  and 
the  measuring  tool  employed  will  allow. 

Accessories 

Tool  rests  should  be  provided  in  differ- 
ent shapes,  so  that  awkward  comers  may 

be  turned  with  ease.  There  is  no  saving 
in  having  a  tool  rest  made  of  cast  iron 
for  it  is  too  easily  broken;  a  wrought 

iron  one  will  last  longer,  and  it  won't  be 
necessary  for  the  operator  to  count  his 
fingers  so  frequently. 

Fig.  17  shows  the  general  style  of 
faceplate  used  for  pattern  turning,  the 
wood  to  be  turned  being  fastened  with 
wood  screws.  These  should  be  provided 
in  various  sizes  and  if  a  line  A  B  is 
scratched  accurately  across  the  centre 
of  the  face,  it  will  be  found  a  great  con- 

venience when  turning  patterns  and  core 
boxes  in  halves. 

In  the  small  size  faceplate  if  a  hole  is 
drilled  through  the  centre  as  in  Fig.  18, 
so  that  a  wood  screw  can  be  driven  from 
the  back  into  the  piece  to  be  turned,  no 
other  fastening  is  necessary,  provided 
the  pattern  is  small. 

§■
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FIG.    20. 

When  using  a  centre  screw  face  plate 
a  hole  should  always  be  bored  in  the 
work  a  little  smaller  than  the  wood 
screw  used;  the  neglect  of  this  either 
splits  the  wood  or  breaks  the  screw. 

A  design  for  a  screw  centre  chuck  to 

FIG.   l',l. 

as  many  times  as  necessary  without  get- 

ting the  work  "out  of  true." 
When  turning  gear  blanks  or  other 

work  where  holes  have  to  be  bored  to 
receive  the  shanks  of  core  prints,  the 
chuck  shown  in  Fig.  20  is  indispensable. 
The  projecting  screw  A  is  %  in.  diameter 
and  is  cut  8  threads  to  the  inch,  the 
thread  having  a  sharp  cutting  edge 
which  will  cut  easily  into  the  wood. 

FIG.    23. 

For  small  work  fastening  to  the  face 
plate  with  wood  screws  is  not  necessary, 
but  for  larger  work  where  the  centre 
screw  is  not  enough  support  for  the  job, 
a  combination  of  the  tapered  centre  B 

Fig.  19  and  a  face  plate  as  shown  in  sec- 
tion in  the  diagram  Fig.  23  can  be  used, 

A   representing   the   work   to   be    turned. 
When  using  this  chuck  the  work  will 

have  to  be  centred  first  and  the  wood 

screws  fastening  it  to  the  face  plate  driv- 
en in  and  taken  out  while  the  face  plate 

is  on  the  mandrel.  Fig.  21  shows  a  screw 
centre  chuck  which  has  given  good  ser- 

vice; the  part  A  is  of  brass  and  the 
centre  screw  has  a  square  head  which  is 
soldered  into  a  hole  bored  into  the  brass 
face.      Behind    the   face    is    a    hexagonal 

shoulder  to  facilitate  removing  the  work 
while  fastened  to  the  centre  screw. 

A  face  plate  with  a  tapered  shank  to 
fit  the  bore  of  the  mandrel  Fig.  22  is 
useful  for  turning  small  patterns,  the 
work  being  secured  to  the  face  with  wood 
screw. 

  ©   
ANNEALING  CAST   IRON 

THE  detrimental  effect  on  the  strength 
of  grey  iron  castings,  due  to  annealing, 
is  more  or  less  known,  and  recent  experi- 

ments by  Sir  Robert  Hadfield  have 
shown  that  disastrous  effects  on  the 

strength  of  such  may  occur,  the  micro- 
structure  of  treated  samples  affording  a 
complete  explanation. 

The  strength  of  grey  cast  iron  depends 
largely  upon  the  pearlite  it  contains;  by 
annealing,  part  at  least  of  the  carbide  in 

the  pearlite  becomes  dissociated.  Its  car- 
bon, thus  rendered  free,  is  drawn  into 

positions  alongside  the  already  existing 
graphite  plates,  the  consequent  shelling 
of  which  further  weakens  the  iron,  al- 

ready rendered  weaker  by  the  loss  of  its 
pearlite.  Any  advantage,  therefore, 
which  might  occur  by  the  lessening  of  in- 

itial stresses  is  more  than  counterbal- 
anced by  the  severe  deterioration  of  the 

quality  of  the  material  which  takes 

place. Some  attempt  is  made  to  "anneal"  im- portant castings,  such  as  large  turbine 
casings,  by  subjecting  them,  by  the 
means  of  steam,  to  as  hieh,  or  to  a  slight- 

ly higher  temperature,  than  they  will  be 

subjected  to  in  use,  before  the  final  ma- 
chining is  done.  It  is  found  that  by  this 

means  they  do  sliehtlv  change  form,  and 
so  relieve  some  initial  strains,  and  it  is, 
of  course,  advisable  that  any  change  that 
will  take  place  on  heating  should  be 
dealt  with  before  the  final  boring  out, 
especially  in  view  of  the  ereat  precision 
of  form  which  is  renuired  in  turbine  en- 

gines to  permit  sufficient,  but  not  exces- 
sive, clearances  of  the  numerous  blades. 

  ®   EXPERIMENTS  to  determine  the  effect 

of  the  atmosphere  on  different  kinds  of 
iron  sheets  have  been  made  recently  in 
the  United  States  and  show  that  the 

effects  differ  according  to  the  atmos- 
phere and  kind  of  metal.  Prepared 

pieces  were  exposed  to  atmospheric  cor- 
rosion, and  from  the  first  the  character 

of  the  rust  formed  on  the  different  ma- 
terials was  found  to  differ  considerably. 

Whereas  on  the  Bessemer  and  open- 
hearth  steel  samples  the  rust  was  of  a 
yellowish-red  color  and  became  loose 
rapidly,  the  rust  on  the  others  was  dark 
in  color  and  much  more  adherent;  this 
adherent  condition  reached  its  maximum 
in  the  copper  steels,  where  the  rust  was 
very  dark  and  fine-grained.  As  a  result 
of  the  tests  it  is  concluded  that  copper- 
bearing  steels  are  decidedly  superior  to 

pure  iron,  steel  or  charcoal  iron.  The  ad- 
dition of  copper  to  pure  iron  increases  its 

resistance  to  corrosion,  but  not  to  the 
same  extent  as  similar  additions  to  steel 
increase  the  resistance  to  corrosion  of 
this  material.  Charcoal  iron  and  pure 

iron  are  superior  to  steel  as  regards  re- 
sistance to  atmospheric  corrosion. 
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By  K.  N. 

IN  jpproaohing  this  subjpot  tho  writer 
h«s  in  mini!  the  much  worn  trail 
which  deals  with  the  human  factor 

in  obtaininv:  better  results.  The  human 
mind  must  be  kept  at  ease  in  onler  to 
be  properly  efficient. 

The  motiern  cult  of  "efTiciericy"  is  "ma- 
teriali.sm  run  mail."  Scientific  investipa- 
tion  is  (ioinp  away  with  idealism.  It  de- 

fines money  as  the  main  object  of  exist- 
ence and  includes  many  of  the  refine- 

ments which  make  life  really  worth 
while.  It  stunts  the  faculty  of  .seeinjr 
the  whole  in  relation  to  the  part — man's 
vision  for  others  in  relation  to  his  vision 
for  himself. 

Within  the  past  few  years  manacrers 
of  preat  orpanizations  have  awakened  to 
the  fact  that  men  constitute  a  more  im- 

portant feature  of  industrial  operations 
than  machines  or  processes.  This  is 
somewhat  due  to  the  fact  that  the  effi- 

ciency of  many  of  the  latter  has  almost 
reached  its  limit,  whereas  the  efficiency 

of  the  worker's  unit  is  lamentably  low". 
The  day  is  past  when  rapid  strides 

toward  preater  economy  can  be  expect- 
ed in  labor  savinp  machinery,  and  fu- 

ture propress  must  now  depend  more 
upon  scientifically  improvinp  the  human 
factor,  which  has  been  so  much  neplect- 
ed  in  the  past  in  the  mad  frenzy  to  ac- 

complish man's  work  by  machinery. 
Men  of  to-day  have  merped  from  the 

plane  of  beinp  "bullied."  The  standard 
of  efficiency  to-day,  per  capita,  shows  a 
steady  increase  over  that  of  a  few  years 
apo.  "You  can  lead  a  horse  to  water, 
but  you  can't  make  him  drink."  The  man 
who  is  deservinp  should  be  allowed  your 
confidence  at  least.  In  this  environ- 

ment, if  you  watch,  you  will  see  him 
broaden  and  pradually  hit  the  stride 
where  he  wiJl  take  an  active  interest  in 
ac(?ompIishinp  results  which  his  employ- 

er has  always  expected,  but  which  were 
never  attained,  due  to  a  missinp  link  for 
which  he  was  never  able  to  account. 
Proper  surroundinps  are  the  first  essen- 

tial in  arriving  at  the  mark.  Many  em- 
ployers have  been  actuated  by  far  more 

than  a  selfish  purpose  in  providing 
against  industrial  accidents  and  disease, 
compensation  and  better  home  condi- 
tions. 

One  may  ask,  To  what  purpose  is  this 
tremendous  effort  toward  human  effi- 

ciency? Is  it  the  intention  to  incorpor- 
ate the  physical  law  of  the  survival  of 

the  fittest  as  a  part  of  the  ethics  of  in- 
dustrialism? The  product  of  all  this 

endeavor  is  yet  but  a  man-made  ma- 
chine, entirely  lacking  in  character. 

The  average  man  must  be  given  a  re- 
sponsibility and  held  accountable  for  it. 

in  order  for  him  to  show  his  colors  he 

must  be  fn'c  to  accomplish  the  work  laiil 
nut  for  him.  His  hands  must  not  he  tied 
by  having  to  follow  this  or  that  com- 

mand. He  must  be  made  to  believe  that 
his  services  are  appreciated.  Under  re- 

verse conditions  he  simply  is  unable  to 
arrive  at  any  point,  becau.se  he  is  mere- 

ly carrying  out  absolute  commands  of 
the  man  higher  up.  and  then  whose  fault 
is  it  if  results  olitained  are  not  to  the 

employer's  expeclations?  The  power  of 
suggestion  is  unlimited  and  oft  times  if 
the  employee  feels  that  he  has  the 
privilepe  of  properly  presenting  his  sug- 

gestions to  his  employer  and  he  receives 
a  slap  on  the  back,  instead  of,  as  is  gen- 

eral, getting  no  answer  whatsoever,  or 

a  reply  that  such  "is  not  in  line  with  our 
custom,"  merely  because  the  employer 
does  not  want  to  admit  that  the  em- 

ployee has  a  better  idea  than  his  own. 
For  in  business  no  man  can  Know  of 

the  better  way  and  not  tell  another. 
Failure  to  do  this  is  to  destroy  the  main- 

spring of  present-day  business,  which  is efficiency. 

  ©   
DRAWING   ROOM    ILLUMINATION 

By  R.  Hamilton 

UPON  putting  the  query  as  to  what  ho 
considers  the  best  method  of  artificial 

lighting  for  the  drawing  room,  the  aver- 
age draughtsman  will  reply  that  he  pre- 
fers the  individual  light  placed  a  short 

distance  above  the  board,  the  direct  rays  . 
shielded  from  the  eyes  by  means  of  a 
suitable  shade.  Where  it  is  only  neces- 

sary to  use  the  light  for  a  short  time 
toward  the  close  of  the  day,  no  serious 
eye  strain  may  result,  as  the  injurious 
effect  is  only  of  a  temporary  character. 
However,  should  the  draughtsman  be 
called  upon  to  work  at  night,  working 
several  consecutive  hours  under  artifi- 

cial lighting  conditions,  he  will  eventu- 
ally become  cognizant  of  the  additional 

eye  strain.  This  may  be  partly  account- 
ed for  by  the  increased  period  of  time 

spent  at  the  drawing  board,  but  the  eye 
strain  in  particular  is  largely  due  to  the 
unsuitable  lighting.  While  in  some  res- 

pects the  individual  unit  may  increase 
the  illumination  to  a  desired  confined 
area,  it  is  this  localized  brilliancy  that  is 
the  primary  cause  of  ultimate  eye  strain. 
With  the  eye  fixed  on  the  drawing,  the 
sight  is  focussed  for  a  certain  strength 
of  light,  and  when  reference  is  made  to 
a  text  book  or  other  data — out  of  the 
direct  rays  of  the  lamp — the  eye  is  forc- 

ed to  re-focus  itself,  often  quite  sud- 
denly, to  the  darker  surroundings  of  th(? 

general  office.  This  may  happen  manv 

times  in  the  course  of  an  hour,  necessi-' tating  the  enlargement  and  contraction 
of  the  pupil  at  each  change  of  light. 

Another    objectionable   feature    of   the 

low  individual  light  is  that  its  position  is 
generally  such  as  to  cause  the  rellecled 
light  from  the  glo.ssy  surface  of  the 
tracing  cloth  to  indirectly  strike  the  eye. 
One  of  the  •■irgumeiits  advanced  in  favor 
of  the  close  light  is  that  it  is  necessary  to 
see  the  lines  of  the  drawing.  In  answer 
to  this  it  might  be  well  to  suggest  the 
use  of  a  slightly  softer  pencil  that  would 
produce  a  more  distinct  line,  particular- 

ly on  work  that  requires  doing  at  night. 
For  general  office  artilicial  lighting  a 
well  (litfuscd  light  is  most  suitable,  one 
where  the  distribution  is  practically  uni- 

form, and  approximately  one  candle- 
power  to  each  square  foot  of  floor  space, 
when  the  ceilings  are  of  average  height. 
While  direct  lighting  from  above  is  not 
wholly  objectionable,  the  indirect  light- 

ing by  means  of  reflectors  is  very  much 
to  be  preferred,  together  with  a  ceiling 
that  will  assist  reflection.  Recruits  to 
this  method  of  lighting  are  not  over  en- 

thusiastic at  first,  but  in  a  short  time 
admit  that  it  is  much  better  than  the  old 

practice. 

  ©   
STEAM  VERSU.S  DIESEL 

AN  American  sea-going  engineer  with 
first-hand  knowledge  of  the  service  of 
both  types  says  that  while  the  modern 
steam  engine  is  a  wonderful  machine, 
the  Diesel  motor  is  still  more  wonderful. 
The  manual  labor  of  handling  the  fuel  is 
(lone  away  with  altogether.  Once  the 
motor  is  started  the  fuel  supply  is  kept 

up  by  pumps  on  the  engine  itself,  de- 
livered to  the  filter  and  from  there  to 

the  cylinders,  where  combustion  takes 
place.  After  it  has  done  its  work  in  the 
cylinders  it  pas.ses  off  as  waste  gas  to 
the  atmosphere.  All  this  takes  place 
without  manual  labor,  and  to  the  en- 

gineer who  has  been  with  steam  engines 
and  then  takes  up  the  Diesel,  the  change 

appeals  most  forcibly,  for  with  the  ma- 
chine developing  its  power  within  itself 

all  that  is  necessary  is  the  occasional 
manipulation  of  a  valve.  It  is  true,  this 
engineer  admits,  that  the  Diesel  has  not 
yet  reached  the  state  cf  perfection  at 
which  the  reciprocating  steam  engine 

has  arrived,  but  considering  the  short- 
ness of  the  time  it  has  been  employed  in 

marine  work,  that  could  hardly  be  ex- 
pected. There  is  not  the  slightest  doubt, 

however,  that  in  a  few  years'  time  it  will 
be,  in  respect  of  reliability,  in  advance 
of  the  steam  engine.  At  present  there 
are  motorships  crossing  the  Atlantic 
with  as  great  regularitv  as  steamships, 
keeping  as  good,  if  not  better,  time,  and 

coming  through  the  heavy  weather  with- 
out a  hitch.  "I  have,"  the  writer  de- 

clares, "spent  a  good  few-  years  on  the 
Atlantic,  and  I  would  rather  be  with  a 
Diesel  eneine  in  heavy  weather  than 
with  a  steam  job." — Syren  and  Shipping. 
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PRESENT    POSITION    AND    FUTURE 

PROSPECTS  OF  CANADA'S  IRON 
AND    STEEL    INDUSTRY* 

By  D.  H.  McDoug-all** 

IN  reviewing  the  iron  and  steel  indus- try in  Canada,  a  clear  distinction  must 
be  drawn  between  the  position  during 

war  time,  and  the  position  that  may  be 
forecast  after  the  war. 

The  present  condition  of  the  steel  and 
iron  industry  is  one  of  artificial  stimula- 

tion, brought  about  by  the  action  of  num- 
erous temporary  factors,  prominent 

among  which  are:  Extraordinary  demand 
for  munitions  steel;  increased  cost  of 
transportation,  accompanied  by  congest- 

ed railroads,  and  shortage  of  shipping; 
an  unparalleled  coal  shortage;  and  a 
severe  and  increasing  shortage  of  labor. 

These  factors,  all  abnormal  and  aris- 
ing out  of  war  conditions,  have  render- 

ed temporarily  obsolete  all  hitherto  ac- 
cepted standards  of  economics,  and  they 

have  been  accompanied  by  an  increased 
cost  of  living,  large  increases  in  wages, 
and  increases  in  the  selling  prices  of 
steel  and  steel  products.  No  one  can 

say  how  far  these  extraordinary  condi- 
tions will  extend,  or  how  long  they  will 

last,  but  some  day  the  world  will  resume 
its  normal  course,  and  the  laws  that  gov- 

ern normal  times  will  again  operate. 
Therefore,  in  considering  the  after- 

war  situation  of  the  Canadian  steel  in- 
dustry, we  should  see  what  the  perman- 

ent essentials  of  a  successful  steel  in- 
dustry are,  apart  from  present  unusual 

and  evanescent  conditions. 

Factors  that  favor  success  and  per- 
manence in  steel  and  iron  manufacture 

are: — 
Geographical  location,  giving  cheap 

access  to  world  markets,  and  opportuni- 
ties for  the  cheap  assemblage  of  raw 

materials. 
Close  proximity  of  metallurgical  coal, 

iron  ore  of  good  grade,  and  limestone  de- 
posits of  suitable  quality.  All  these  raw 

materials  should  be  accessible  in  large 
quantities,  and  so  placed  as  to  render 
mining  costs  and  transportation  reason- 

ably cheap. 
General  conditions  favoring  the  manu- 

facture of  steel  in  large  tonnage. 
A  review  of  the  iron  ore  and  coal  de- 

posits of  Canada  will  show  that  such  a 
combination  is  to  be  found  in  very  few- 
places  in  Canada,  and  that  already  large 
steel  and  iron  works  exist  at  the  local- 

ities where  the  manufacture  of  iron  and 
steel  is  permitted  by  natural  conditions 
to  rest  upon  a  permanent  and  commer- 

cial foundation. 
The  location  of  iron  and  steel  plants 

in  all  parts  of  the  world  has  been  prim- 
arily determined  by  the  proximity  of 

coal,  and  it  does  not  seem  probable  that 
any  steel  plant  can  exist  and  pay  profits 
in  normal  times  w'hich  has  not  to  hand  a 
plentiful  and  inexnensive  supply  of 
metallurgical  coal.  It  is  perhaps  hardly 

an  exaggeration  to  say  that  the  steel  in- 
dustry is  always  an  outgrowth  of  a  coal 

mining  industry. 
Present  conditions  favor  the  com- 

mencement of  small  war  industries.    For 

•CpTiadian    Mining    Institute    Bulletin. 
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example,  the  time  is  opportune  for  the 
opening  up  of  small  and  easily  accessible 
coal  areas,  the  operation  of  which  in 
normal  times  was  not  profitable;  and  in 
the  same  way,  small  smelting  plants  and 
small  works  for  making  munitions  have 
been  commenced  and  successfully  work- 

ed because  of  the  unbalanced  state  of  de- 
mand and  supply.  These  passing  con- 

ditions, on  the  other  hand,  act  to  the 
disadvantage  of  large  and  long-establish- 

ed concerns,  or  at  the  most  they  offer 
merely  an  opportunity  to  get  rid  of  the 
load  of  debt  that  is  the  legacy  of  the  de- 

pression that  preceded  the  war  and  per- 
sisted for  some  time  after  hostilities 

commenced. 
After-war  conditions  will  eliminate 

most  of  these  small  ventures,  and  in  the 
days  of  financial  stress  that  are  surely 
coming  the  mainstay  of  industry  and  the 
hope  of  the  country  will  be  the  large 
and  long-established  companies,  who,  if 
they  are  wise,  will  have  stored  financial 
reserves  and  expendec^  profits  on  re- 

habilitation of  plant,  as  a  safeguard 
against  the  future. 

Applying  these  general  principles  to 
specific  cases,  it  would  seem  advisable 
that  the  energies  of  the  country  should 
be  concentrated  on  ensuring  the  future 
of  the  large  steel  works  on  Sydney  Har- 

bor and  on  the  Great  Lakes,  and  that 
these  existing  works  should  be  looked 
to  for  the  production  of  steel  and  iron 
in  large  quantities,  because  in  these 
places  only  is  there  available  a  sufficient 
quantity  of  coal,  iron-ore  and  limestone. 

For  the  treatment  of  steel  in  small 

quantities  to  produce  tool-steels,  cru- 
cible-steel and  special  alloyed  steels,  the 

electric  furnace  has  a  future,  and  indus- 
tries of  this  kind  will  probably  increase 

in  the  populous  parts  of  Quebec  and  On- 
tario. 

It  is  also  advisable  that  any  increase 
in  the  rolling  and  forging  capacity  of 
Canadian  steel  works  should  take  place 

at  the  large  and  established  plants  re- 
ferred to.  These  plants  have  hitherto 

regarded  the  manufacture  of  rails  as 
their  chief  activity,  but  in  the  future, 
and  with  a  view  to  after-war  conditions, 
it  seems  probable  that  the  rolling  of 
ship-plates  and  other  commercial  shapes 
will  become  necessary.  It  is  self-evident 
that  the  manufacture  of  finished  steel 
products  can  nowhere  be  so  satisfactorily 
and  economically  carried  on  as  at  the 
existing  plants. 

Considering  particularly  the  question 
in  what  way  it  may  be  possible  to  ob- 

tain some  considerable  increase  in  the 

production  of  iron  and  steel  in  the  fut- 
ure, that  is.  after  the  war.  the  first  point 

to  be  determined  is:  Allowing  for  the 
rolling  in  Canada  of  steel  shapes  and 
forgings  now  finished  outside  of  Canada, 
for  all  the  export  business  obtainable, 

and  for  all  Canada's  own  requirements  in 
iron  and  steel,  what  tonnage  of  iron  and 

steel  over  and  above  the  existing  capac- 
ity of  Canadian  works  will  be  required  ? 

Summarizing,  and  applying  these  nrin- 
cinles,  it  would  appear  that  the  Cana- 
adian  steel  industry  should  be  guided  to- 

wards two  main  ends,  namely: — 
That  the  present  abnormal  demand  for 

steel  should  be  supplied  as  far  as  pos- 

sible by  the  extension  of  existing  plants. 
That  these  existing  plants  should  pre- 

pare to  enlarge  the  variety  of  their  fin- 
ished products. 

That  should  it  then  appear  there  was 
a  necessity  for  greater  production  of 
iron  and  steel  such  as  to  require  new 
])lants,  these  plants  should  comply  with 
the  factors  that  have  already  been  nam- 

ed as  requisite  to  commercial  perman- 
ence, and  as  giving  ability  to  compete  in 

world  markets. 

By  following  along  these  general  lines, 

the  existing  plants  will  be  extended,  re- habilitated and  modernized,  and  given 

an  opportunity  to  accumulate  financial 
reserves  to  carry  them  successfully 

through  the  troubled  days  ahead,  and 

they  will  be  placed  in  a  position  en- 
abling them  to  enter  world  markets, 

and  to  compete  with  other  countries, 

particularly  the  United  States. 

  ©   
GRAPHITE  LUBRICATION 

IN  a  paper  contributed  to  the  Journal  of 

the  American  Society  of  Mechanical  En- 

gineers, C.  H.  Bierbaum  states  that  in 

1913  some  30,000  tons  of  graphite  were 

used  for  lubrication  purposes.  He  states 

that  both  natural  and  artificial  graphites 

commonly  contain  impurities  in  the 

shape  of  very  hard  abrasive  materials, 
the  effect  of  which  he  demonstrated  by 

using  a  wooden  lap  fixed  on  the  end  of  a 

high-speed  shaft  and  coated  with  the 

graphite  to  be  tested.  On  applying  a 

glass  slip  to  this  rapidly  revolving  lap 

the  scratches  produced  by  the  impuri- 
ties could  be  easily  seen  on  exammmg 

them  through  the  microscope,  using 

oblique  illumination.  In  the  paper  a 

number  of  micrographs  are  given  s
liow- 

ing  the  results  obtained.  With  
thor- 

oughly purified  graphite  there  is  no 
abrasion.  .  , 

To  obtain  permanent  suspension 
 ot 

graphite  in  oils  or  the  like  the  pa
rticles 

of  graphite  must  be  less  than  
one  two- 

hundred-thousandth  of  an  inch
  in 

diameter,  and  the  oil  must  be  fre
e  from 

acid  or  from  any  tendency  to  form
  acids 

bv  turning  rancid.  The  auth
or  main- 

tains that  the  use  of  these  permanen
t 

suspensions  of  graphite  i^,
  however 

undesirable,  holding  that  with
  larger 

particles  than  are  necessary  
for  perm- 

anency of  the  suspension,  the  graphite  
is 

more  effective  as  a  lubricant  His  y^w 

is  that  if  the  particles  are  l
arge  they 

will  be  caught  and  retained  b
etween  the 

opposing  surfaces  of  a  bea
ring,  should 

these  approach  near  to  each  
other  owing 

o  a  faUure  of  the  oil  film;  w
hilst  under 

similar  conditions  he  asserts^  p
articles  of 

Ihe  size  necessary  for  formin
g  a  perm- 

anent colloidal  suspension  of  the  
graph- 

He  would  prove  ineffective.  
The  point 

however,  is  obviously  one _  to  be 
 settled 

bv  actual  practical  experien
ce  and  not 

Z  a  purely  theoretical  basi
s,  and  user 

of  these  colloidal  suspensions
  do  make 

the  claim  that,  whatever  t
^e  mechanism 

at  work,  their  lubricated  surf
aces  do,  as 

a  matte;  of  fact,  get  loaded 
 with  graph- 

ite, notwithstanding  the  smallness 
 of  the 

particles. 
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PROGRESS   IN  NEW    EQUIPMENT 
A   Record  of   New   and   Improved   Machincn-   and    Accessories   (or  the   Machine, 

Pattern.   E^iiler  and   Blaclcsniith  Shops.   Planing   Mill,   Foundry   and    Power    Plant 

men  v|'i  111  11  \i  I    i:i:  \ui\(; 
Sll  M'KIv 

TlIK  >i'..ipiT  .-ihowii  in  the  uccom- 
p;ui\  iin:  onirraviiiK  is  «  rocont  pro- 
ilucl  of  till-  Preston  Woodworking 

Machinery  Co.,  Proston,  Ont..  ami  has 
bofn  ilesiirnoil  with  a  special  view  to  in- 
creu^eil  output  with  less  effort  on  the 
part  of  the  operators. 

the  Kricksen  method  of  tustint;  sheet 
metal.  The  apparatus  is  ohiiraotcrized 
l\V  extreme  siniplioity.  and  the  results 
obtained  are  claimed  to  be  very  reliable. 

The  machine  is  shown  in  Fitt.  1,  which, 
with  the  iither  illustrations,  is  reproduc- 

ed by  courtesy  of  Kngititcriiig.  The  prin- 
ciple of  operation  employs  a  plunder,  A. 

havinjt   a   rounded     point    and     tapcrinjr 

the  plunder  shaft  arc  locked  together 
by  the  sprinK  pin  shown,  so  that  their 
surfaces  are  exactly  flush,  and  they  are 
roUited  lonelhcr  in  the  main  frame  of 
the  machine  until  the  sleeve  clamps  thc- 

shect  or  test  |)iece,  which  is  'AVi  in.  by 
:i'i  in.  The  thickness  of  the  sheet  is 
now  indicated  by  the  micrometer  scale, 
:ind  the  sleeve  is  withdrawn  .05  mm.  to 

allow  play  to  the  metal  as  it  is  drawn  in- 
to the  die.  The  sleeve  beinK  now  locked 

securely  in  position,  and  disennayied 
from  the  plunncr,  the  plunK;er  is  forced 
forward    until    rupture   takes   place,   the 

HIGH-SPEED   BALL-BEARIMG   SHAPER. 

The  workmanship  and  material  are  of 
the  usual  high  class  necessary  for  the 
satisfactory  operation  of  machines  of 
this  class,  a  feature  of  this  machine  be- 

ing the  use  of  SKF  self-alipning  ball 
bearinps  which  enable  a  spindle  speed  of 
7,000  rev.  per  min.  to  be  maintained 
without  any  bearing  trouble,  and  at  the 
same  time  stand  up  under  the  increased 
output   rendered   possible  thereby. 

The  spindle  top  diameter  is  W*  in., 
the  table  being  58  in.  by  41  in.,  both 
table  and  main  frame  being  of  massive 
proportions  and  ample  weight,  which, 
combined  with  well  baUnced  free  run- 

ning spindles,  insures  a  hi^h  quality  of 
work. 

The  machine,  which  weighs  2,700  lbs., 
has  a  front  projection  of  17  in.,  with  a 
height  of  35  in.  The  spindle  diameter 
is  2  .3/16  in.,  the  spindles  centres  being 
spaced  28  in.  apart.  The  power  required 
is  3  horse-power,  and  the  countershaft 
is  completely  equipped  with  tight  and 
loose  pulleys,  idler  pulleys  and  belt 
shipping  gear. 

body,  see  Fig.  2,  the  shape  being  such 
that  when  the  punch  is  pressed  slowly 

against  the  centre  of  a  test  sheet,  rup- 
ture will  take  place  before  the  surface  of 

the  depression  begins  to  contact  with 
conical  surface  of  the  tapered  portion  of 
the  punch.  The  diameter  of  the  opening 
in  the  die,  1,  is  also  determined  from 
this  standpoint.  By  observing  the  depth 
of  depression  at  which  rupture  occurs,  a 
measure  of  the  drawing  quality  of  the 
metal  is  obtained. 

FIG.  2. 

I  brplkcC 

j'w.^pM-fjfyjJ 

I 

X 
distance  (a),  being  read  off  on  scales  5 
and  6. 

A  mirror,  4,  is  placed  so  that  the  be- 
haviour of  the  metal  can  be  observed 

during  the  operation,  and  the  handwheel 
stopped  immediately  signs  of  rupture  ap- 

pear. Tests  can  be  made  quite  rapidly, 
and  it  is  claimed  that  an  accuracy  of  one- 
hundredth  of  a  millimetre  can  be  ob- 

tained with  slight  practice. 
Figs.  3  to  6  show  the  application  of 

the  machine  to  tests  on  flat  strips,  cart- 

FIG.  3. 
FIG.    4. 

MACHINE    FOR    TESTING    SHEET 
METALS 

THE  desirability  of  having  some  method 

■whereby  the  suitability  of  sheet  metal 
for  drawing  operations  can  be  determin- 

ed in  a  reliable  and  accurate  manner  will 
be  evident  to  operators  of  punching  and 
drawing  machinery,  and  the  machine  il- 

lustrated herewith  has  been  recently  in- 
troduced into  England  in  connection  with 

FIG.  5. 

Pressure  is  applied  to  the  plunger  by 
a  handwheel,  operating  a  threaded  shaft 
working  in  sleeve  2,  the  function  of  the 
sleeve  being  to  clamp  the  test  sheet 
against  the  die  preparatory  to  making 
the   test.     In    operation,   the    sleeve   and 

FIG.  6. 

ridge  cups,  and  wire;  it  is  also  possible 
to  make  tests  of  the  elasticity  of  sheets 

and  strips.  Numerous  tests  have  en- 
abled diagrams  to  be  prepared  showing 

the  minimum  depth  of  depression  allow- 
able in  various  metals  used  for  stamped 
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work  in  thicknesses  from  .02  mm.  to  2 
mm.  Geo.  H.  Alexander,  Coleshill  St., 

Birmingham,  Eng.,  is  placing-  this  ap- 
paratus  on  the   market. 

  ®   

TOOL  RACK   FOR  LAJHES 

THE  provision  of  suitable  accommoda- 
tion for  tools,  accessories,  and  instru- 

ments used  by  lathe  operators  is,  in  the 
great  majority  of  instances,  left  to  the 
lathe  hand,  and  various  devices  have 
come  into  use,  the  principal  one  being  a 
couple  of  boards  laid  across  the  vees 

at  the  end  of  the  bed.  Such  provision, 
however,  is  more  or  less  of  a  makeshift, 
and  the  New  Britain  Machine  Co.,  New 
Britain,  Conn.,  have  developed  the  lathe 
rack  illustrated  herewith,  which  marks 
a  decided  advance  in  equipment  design, 
and  contributes  largely  toward  increas- 

ed efficiency  on  the  part  of  the  oper- 

ator. I 
This  double-decked,  fireproof  rack  con- 

sists of  two  cast  iron  trays,  assembled 
on  steel  corner  posts  as  shown,  and 
flanged  on  sides  and  rear  to  prevent  tools 
and  articles  from  rolling  off.  Conspicu- 

ous features  are,  a  cast  iron  bowl  for 
holding  waste,  preventing  it  from  be- 

coming entangled  with  small  articles  and 
enhancing  the  neatness  and  general  ac- 

cessibility of  the  arrangement,  and  a 
tool  drawer  with  lock,  which  is  fitted  be- 

low the  upper  shelf  and  provides  safe 
keeping  for  micrometers  and  other 
valuable  tools. 

The  device  is  adaptable  to  various 
widths  of  bed  by  means  of  fitting  strips 
fastened  to  the  lower  shelf  by  set  screws 
as  shown;  it  may  be  slid  along  the  ways 
to  any  convenient  position  without  mar- 

ring them.  Trays  are  both  18  in.  by  18 
in.  and  height  to  upper  tray  is  14  in. 
The  shipping  weight  is  115  lbs. 

WORLD'S   MOST  POWERFUL 
LOCOMOTIVE 

IN  the  vicinity  of  Philadelphia  the 
Pennsylvania  Railroad  Company  has 

been  testing  the  world's  most  powerful 
locomotive.  This  locomotive  is  capable 
of  exerting  a  maximum  horsepower  of 
7,000,  and  is  intended  for  the  mountain 
grade  electrification  between  Johnstown 
and  Altoona,  Pa.,  around  the  famous 
horseshoe  curve.  During  a  recent  test 
this  locomotive  hauled  a  train  of  68  cars, 
and  the  regular  large  Mikado  type  of 
road  locomotive.  The  steam  locomotive, 
however,  remained  idle. 

The   mechanical   parts   of  this   electric 
engine    were    built  by   the    Pennsylvania 

vania  Railroad,  between  Johnstown  and 
Altoona,  around  the  famous  Horse  Shoe 
curve.  Two  of  these  locomotives  are 

able  to  haul  a  6,000-ton  train  up  this 
mountain  grade  at  a  speed  of  slightly 
over  20  miles  per  hour,  thus  relieving, 
when  necessary,  the  congestion  that 
seems  apparent  in  that  freight  traffic 
over  this  division  now,  which  is  un- 

usually heavy,  amounting  to  as  much  as 
300,000  tons  per  day.  In  addition  to  the 
heavy  grade  over  the  Alleghany  Moun- 

tains a  long  tunnel,  which  helps  to  form 

the  "narrow  neck  in  the  bottle"  in  oper- 
ating over  this  division,  must  be  passed through. 

By  electrification  the  expense  of  grade 
reduction    has    been    eliminated    and    the 

THE  MOST  POViTERFUL  ELECTRIC  LOCOMOTIVE  IN  THE  WORLD. 

DOUBLE-DECK   LATHE  RACK. 

Railroad  Company  at  their  Juniata 
Shops  at  Altoona,  Pa.,  and  the  electrical 
equipment  supplied  by  the  East  Pitts- 

burgh works  of  the  Westinghouse  Elec- 
tric  &   Mfg.   Company. 

To  equal  the  power  of  this  locomo- 
tive it  would  take  lUO 

trolley  cars,  or  14,000 
horses,  or  56,000  of  the 
strongest  men.  Enougn 
electric  current  is  con- 

sumed by  it  to, light  over 
200,000  25-watt  electric 
lamps;  and  many  a  town 
of  25,000  people  has  an 
electric  light  plant  of 
smaller  capacity.  This  is 
possible  because  of  the 
high  voltage  alternating 
current  used  in  distribut- 

j^_  ing     the     strong     electric 
t-jHWJ  power. ""^^^  '  Exerting    its    maximum 

pulling  force  this  locomo- 
tive will  develop  7,000 

horse-power,  which  is 
greater  than  its  closest 
electrical  rival  can  do. 
This  locomotive,  which 
weighs  250  tons  and  is 
slightly  over  76  feet  in 
length,  is  the  first  of  a 
type  that  will  be  used  on 
the  Altoona  Grade  Elec- 
tfification  of  the  Pennsyl- 

capacity    of    the    division    will    be    more than  doubled. 

The  Westinghouse  Electric  equipment 
is  so  designed  and  built  that  these  loco- 

motives can  haul  the  heavy  trains  up  hill 
and  coast  down  hill  at  the  same  speed 
of  20  miles  per  hour.  By  the 
motors  becoming  dynamos  or  gen- 

erator in  the  latter  case  effective 
braking  action  results  without  the 
use  of  air  brakes,  which  prevents 
runaways.  This  coasting  speed  can  be 
regulated  just  as  speed  up-hill  or  under 
power.  Air  brakes  are  therefore  not 
needed  while  coasting,  and  are  simply 
held  for  emergency  use  and  for  bringing 
the  train  to  a  full  stop. 

FOR  the  protection  of  ironwork  paint  is 
generally  used  and  provided  that  rusting 
has  not  commenced  a  paint  composed  of 
four  parts  of  red  lead,  one  part  white 
lead  ground  in  oil  and  at  least  five  years 
old  and  sufficient  raw  linseed  oil  of  good 
quality  will  be  found  very  efficient  if 
used  when  freshly  made.  No  driers  are 
needed,  as  the  red  lead  is  a  very  good 
oxidising  agent,  but  the  paint  takes 
several  days  to  dry  and  harden.  For 
ironwork  red  oxide  of  iron  also  makes  a 

good  paint  if  no  driers  are  used  and  the 
oil  is  good,  but  if  driers  are  used  the 
paint  soon  fails  when  exposed. 
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AN   EAUNEST  OF  SINCERITY 

THE  fourth  Christmas  of  hostilities  draws  niph  
and 

the  prospect  of  customary  methods  of  celebration 

once  more  occupies  the  minds  of  mankind.  To  us, 

who  have  counted  these  three  critical  years  and  watched 

their  close,  followed  by  a  dawn,  at  present  in  sorrow  and 

suflferinp  for  many  of  us  and  ours,  the  recurrence  of  this 

festival  is  touched  with  increasing  solemnity. 

Time,  in  this  as  in  other  trials  of  mankind,  may  either 

soften  the  blow  or  harden  the  resistance,  and  while  we, 

as  a  nation,  naturally  repel  the  suggestion  of  unconscious 

indifference  at  this  time,  we  should  note  that  this  Christ- 
mas is  the  first  which  our  brethren  across  the  line  will 

spend  as  a  combatant  nation. 

It  is,  therefore,  to  be  expected  that,  in  line  with  their 

systematic  preparations,  the  magnitude  and  thoroughness 

of  which  is  being  gradually  disclosed,  some  unique  and 

characteristic  action  would  be  suggested  whereby  the  vast 

number  of  firms,  corporations  and  business  concerns  in 

general  could  express,  in  an  unassuming  but  effective  man- 
ner, their  sincerity  toward  the  Allied  Cause. 

Recent  action,  originating  among  Chicago  concerns 

and  subscribed  to  by  firms  of  world-wide  repute,  is  rea- 

lizing such  expectations.  Their  attitude  toward  the  Red 

Cross  has  been  stripped  of  Charity  and  clothed  with  Duty. 

According  to  their  decision,  they  consider  it  sheer  waste 

at  this  time  of  world  war,  when  money  is  so  sorely  needed 

to  alleviate  suffering,  reduce  hunger  and  care  for  the 

sick  and  wounded,  to  spend  money  on  greeting  cards.  The 

firms  referred  to,  and  many  others  whom  they  desire  to 

influence,  have  customarily  distributed  engraved  Christmas 

and  Xew  Year  cards,  but  on  this  occasion  will  contribute 

the  money  to  the  Red  Cross  or  other  relief  organizations 

where  it  will  do  real  service.  Extensive  propaganda  is 

now  under  way,  and  it  is  hoped  to  obtain  very  real  and 
substantial  results. 

The  solid  merit  of  the  idea  warrants  our  presenting  it 

to  our  readers.  We  decline  to  think  that  the  efforts  of 

our   friends   and   relatives   on   the   fighting   line   are   less 

jil>prcii:itr>l,  iir  their  sulVorings  less  keenly  sympathized 

with  than  iiro  tliose  of  our  big  Ally. 

Extrnordinnry  appcnls  liavo  bcoii  made  ami  will  con- 
tiiuio  to  bo  niiulo  to  our  gonorosity  for  a  long  tinic,  and  the 

opportunity  of  furthering  our  cITorts,  at  what  is  really  no 

unusual  cost  to  ourselves,  should  be  grasped  as  thor- 

oughly and  vigorously  here  as  anywhere  else. 

.\t  first  thought,  the  suggestion  of  diverting  sueli  a 
volume  of  business  from  a  legitimate  channel  would  seem 

to  imply  undue  hardsliip  on  tliose  who  formerly  benefited 

liy  it.  Such  argument  must  be  juilgeil  by  tlie  necessity 
of  the  case.  If  we  pursued  personal  promptings  and  cut 

out  all  unnecessary  expenditure,  the  producers  of  this 

seasonal  work  could  not  validly  object.  Their  profits 

would  be  non-existent,  except  in  the  possession  of  former 
customers.  Instead  of  being  overworked  they  could  devote 

their  efforts  to  stai)k'  lines  and  not  suffer  real  hardship. 
The  real  sacrifice,  and  no  good  work  can  be  sincere  with- 

out some  degree  of  sacrifice,  would  be  that  of  the  givers, 

who  might  not  have  given  if  they  had  so  wished. 

As  an  earnest  of  our  sincerity,  individually  aiid  other- 
wise, the  suggestion  has  impelling  strength  and  merit. 

Time  is  now  short,  and  may  not  permit  of  an  organized 

effort  in  the  Dominion,  but  let  not  that  thought  delay  our 

decision.  Oneness  of  purpose,  the  maintenance  of  our 

Country,  the  triumph  of  the  Allied  Cause  and,  most  of  all, 

our  duty  to  those  in  the  field — ^these  alone  not  only  justify 

but  imperatively  demand  this  offering  on  our  part — the 
sacrifice  is  by  those  whose  sufferings  call  to  us. 

  ®   
MUNITIONS  AND  MARINE  CONTRACTS 

RECENT  developments  have  considerably  improved  the 
outlook  for  Canadian  manufacturers,  both  in  regard 

to  munitions  and  also  orders  for  marine  equipment. 

The  United  States  Government  will  place  orders  in  Canada 

for  75-millimetre  shells;  the  actual  contracts  only  await 
the  completion  of  necessary  arrangements  between  the 

manufacturers  themselves  and  the  Imperial  Munitions 
Board  who  are  distributing  the  contracts  on  behalf  of  the 

United  States  Government.  These  new  contracts  in  addi- 

tion to  the  orders  for  British  shells,  now  under  v/ay,  will 

mean  an  extended  period  of  increased  activity  in  the 
munitions  industry. 

A  notice  was  issued  recently  by  the  Government  pro- 
hibiting the  export  of  shell  plants  from  Canada.  From 

this  it  may  be  inferred  that  the  Imperial  Munitions  Board 
will  be  distributing  contracts  for  shells  from  time  to  time. 

Firms  in  the  United  States  having  shipbuilding  con- 
tracts welcome  the  aid  of  Canadian  concerns  in  supplying 

ship  deck  machinery,  main  engines  and  auxiliary  equip- 
ment. We  are  advised  that  specifications  of  requirements 

will  be  ready  in  a  week  or  two  and  in  the  meantime  would 

suggest  that  Canadian  firms  desiring  to  obtain  orders 

should  prepare  detailed  particulars  of  the  lines  which  they 
are  prepared  to  furnish,  so  that  the  United  States  firms 

will  know  exactly  what  they  have  to  offer.  The  American 

firms  insist  on  a  delivery  guarantee  and  hold  the  opinion 

that  the  Canadian  Government  or  the  Imperial  Munitions 
Board  should  be  responsible  for  the  fulfillment  of  contracts 
on  time. 

Important  developments  are  now  under  way  and  we 

strongly  urge  Canadian  manufacturers  to  make  a  big 
effort  to  obtain  contracts  for  munitions  or  marine  work.  A 

number  of  firms  in  Canada  have  for  some  time  been  en- 

gaged upon  work  of  this  kind  and  the  opportunity  is  fav- 
orable for  others  to  participate  in  these  United  States 

contracts. 
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INDUSTRIAL    NOTABILITIES 

WILLIAM  MlCULLOUGH  ARNOLD,  manager,  Ottawa  Car  Mfg.  Co., 
Ltd.,  Ottawa,  Out.,  was  born  in  Ottawa,  Oct.  2G,  1879,  .son  of  William 

and  Georgianna  (Eaton)  Arnold. 

He  wa,5  educated  in  Model  and  Public  Schools,  and  suljsequently  attended 

Willis'  Busines.s  College,  Ottawa,  after  which  he  was  enipli)ved  bv  H.  N.  Bate 

"^177 Q 
f 

A 

WILLIAM  McCULLOUGH  ARNOLD. 

&  Sons,  1895-1900;  and  T.  Lindsay  &  Co.,  1900-1907.  Mr.  McCuliougb  was 

appraiser  for  Express  liraiidi.  Department  of  Customs,  Ottawa,  1902-1911,  and 
during  the  latter  year  was  appointed  purchasing  agent  for  the  Ottawa  Car 
Mfg.  Co.;  assistant  general  manager,  1913;  manager,  1914. 

Mr.  McCullough  is  a  member  Canadian  Manufacturers'  Association;  and 
also  of  the  following  cluljs:  Canadian,  Laurentian.  Connaught  Park  Jockey, 
Westboro  Lawn  Tennis  and  Bowling. 

His  societies  are:  I.O.O.F. ;  A.F.  &  A.M. — his  recreations  are  bowling  and 

tennis — his  politics,  Lilieral — and  in  religion  he  is  Presbyterian. 

Mr.  McCullough's  residential  address  is  Wcstlxiro,  ( )iit. 
— Photo,   courtesy   British   &   Colonial   Press. 

frmwr^jursum: 
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SELECTED    MARKET    QUOTATIONS 
Btin^  a  record  of    prices  current   on  raw   and  finished  material  entering 

into     the    manufacture  of    mechanical  and    general  engineering    piroducts. 
PIG   IRON. 

Grry  torgr.  Pituburvh    tS:: 

Lak*  Superior.  cKareoAl.  Chl- 
cajso       9&  60 

StaBdanl  lor  pho*..   PhlUdcl- 
phU         ST  00 

BatMawr.  Pitubunili    it  ii 
Bm1«.  Vitntr  farnac*   SS  00 

Montreal     Torouio 
Hiaillton      

VtciorU          00  00 

riM.HIIEIt    IRON    AM>    8TKEI.. 

P«r    lb.    to    ijirvv    Huytr».       Ct-nU 
Iron    ban.   ba««.   Toivnlo        6  2^ 
St«<l    ban.    baM.    Toronto       6  SO 

StMl    bar*.    '.'    III.    to    *    In. 
baw         «  00 

8lwl  bar*.  4  lo.  and  larger 
baie         7  00 

Iron  ban.  ba««,  Montrral  . .  6  SS 
St*rl    ban.    basr.    Montrral...      S  60 
Rvlnforcine   ban.  ba««          S  S5 
Stnl    hoopa            7  60 
RfflneJ    iron            6  60 
Nor«rar    iron         U  00 
Tire    Hrr\           6  60 
Sprine    strtfl            7  00 
Band  •twi.  No.  10  gnagr....  6  76 
Ch^^iurrrd  floor  platr.  S-16  in.  16  20 
Ch*<iu<T**il    floor   plate,    i^    in..   15  00 
Stajrbolt   iron          8  60 
Bnsrmrr     ralla.     bpar^r.     at 

inlll        3S  00 
Stfrl  ban.   PittabnrEh      
Tank  plato.   Pittsbursh   
Stnictura!    shapes.    Pittsbunrh        
Strrl    hoops.    Pituburvh   

F.O  B  ,    Toronio    Wnrehousp. 
St»«l  ban         6  5C 
Small   shap«s          6  75 

F.OB     Cbloago    Warehouse 
Ste«l   bars           4  80 
Stmetnral  abapea       6  00 
Plates          7  00 

FRKIOHT    RATES. 

Ptttiburcb  to  Following  I'nlut« 
Per  100  lbs. 
C.L.     L.C.I,. 

Uontreal          23.1        31. S 
St.    John.    N.B       35.1         45.5 
Htllfax           35.1         45.5 
Toronto           18.9        22  1 
Gnelnh          IS. 9        22  1 
Lonifon          18.9        22.1 
Windsor          18.9        22.1 
Winnipeg           G4.9        85.1 

METAI.S. 

Montreal  Toronto 

l.ake  copper    {31  00  S32  00 
Electro  copper     31   00  32  00 
Castings,  copper     30  00  31  00 
Tin        64  00  S6  00 
Spelter       10  50  10  50 
Lead           9  00  8  50 
Antimony        18  00  18  00 
Aluminum        65  00  62  00 

Prices   per    100    lbs. 

PLATES. 

.Montreal     Toronto 

Plates.    14    to   Vi   $13  00     $13  00 
Heads         13  30       13  30 

Tank  plates.  3-16  in..  13   10       13  25 

WROUGHT   PIPE. 

Effective  July  5.   1917. 

Black     Galvanized 

Standard    Buttweld. 

Size.  Per  100   feet 

H  in   $  6  00  $  6  50 
H  and   %    in...  6  12  7  16 
H  in    6  46  8  03 
Km    8  17  10  29 
1  in    12  07  16  22 
1%  in    16  83  20  69 
H4  in    19  53  24  61 
i  in    26  27  S3  12 

214  in    42  12  62  94 
S  in   •    65  08  69   23 
3H  in    69  92  86  94 
4  in    82  84  103  00 

Standard   Ijapwvld. 

m        20  2J  .^6   71 

i\l    in        4S  88  54   II 

5  In        67   SS  70  76 

SH     In        71   76  89  70 

4  in        85   02  106  2S 

4S     in       »6  52  121  29 
6  in     112  60  141  S4 

6  in      145  90  I8S  36 

7  in      190  40  238  00 

8  L    in   200  00  250  01) 

5  In   2.^0   40  288  00 

9  In   276   00  345   00 

10  L    In   256   00  320  00 

10         in   .^29  SO  412  00 

Priraa — Onlario.    QurhM  and 
MarltlRi*    ProTinrr*. 

WROUGHT    NIPPLES. 

4"    and   under.    46%. 

4 4"  and   lanrer.   40*^0. 
4"     and     under,     running  thread, 

25<*r. 

Standard  eouplinffs,  4"  and  under, 

4H'  «nd  larser.  lE«o. 

OLD    MATERIAL. 

Dealen"  BuyinK  Prices. 
Montreal  Toronto 

Copper.   lijtht      $19  00  $19  00 
Copper,   crucible    ...  22  50  21  50 
Copper,    heavy         22  60  21   60 
Copper  wire        22  60  21   60 
No.   1  machine  com- 

position         20  00  20  50 
New  brass  cuttings.    16  00  17  00 
No,   1  brass  turnintrs  16  00  15  75 
I.ieht  brass         11   00  10   00 
Medium  brass   ..;...    15  00  14   00 

Hea\-y  brass         16  00  16  00 
Heavy  melting  steel ,    20  00  20   50 
Steel   turning         12  00  8  00 
Shell   turnings         12  00  12  00 
Boiler   plate         23  00  IS  00 
Axles,  wrought  iron.  SO  00  24  00 
Rails          26  00  20  50 
No.    1    machine   cast 

iron        25  00  26  00 
Malleable    scrap     .  .  ,    20  00  20  00 
Pipe,    wrought         15  00  9  00 
Car    wheels,    iron...    26  00  25  00 
Steel  axles        32  00  30  00 

Mach.    shop    tum'gs.     8  50  8  60 
Cast  borings         15  00  8  50 
Stove  plate      19  00  19  00 
Scrap  zinc           5  00  6  50 
Hea\-y  lead          7  00  7  00 
Tea   lead           6  00  5  75 
Aluminum        30  00  25  00 

BOLTS.     NUTS    AND     SCREWS. 

Per  Cent, 

Carriage   bolts.    %"   and    less.      10 
Carriage   bolts   7-16   and    up.,      net 
Coach  and  lag  screws       25 
Stove    bolts           55 
Plate  washers     List  plus  20 
M.nchlne      bolts,     7-16     and 

over          net 
Machine   bolts,    %    and    less..      10 
Blank    bolts          net 
Bolt  ends        net 
Elevator  bolts             5 
Machine   srrewe.   fl.   and    rd, 

hd..     Bleel           27^4 
Maehlne   screws.    0.    and    fil. 

hd,.    steel           in 
Machine  screws.  11.  and   ra. 

hd..  brass       add  20 
Machine   screws,    0,    and    fll, 

hd..  brass     add  2,t 
Nuts,   square  blank      add  $1   50 
Nuts,    square,    tapped   add     1  75 
Nuts,  her,  blank   add     1   75 
Nuts,   hex,    tapped   add     2  00 
Conner      rivets      and    burrs, 

list   p:us          ,'50 
Rnrr«   only   list    Tiln<i          ."^'i Iron   rivets   and  burrs        15 

Bnller     rivets,     base     *5-ln 
and  larger    J?  50 

Structural  rivets,   as  above..    8  40 

Wood   screws,   flat,   bright,.       72'* 

Wood     trrcwi,     U.     Jb     It., 
lirlght      07V4 

Wood  screws,  flat,  brass,,  ,37'-.. 
Wood     »c.~ewi.     O.     &     U.. 

brass      .t2>... 
Wood  screws,  flat,  bron«i',  ,27',' 
Wood      screws.     O,     A      U. 

bronre      25 

Mll.l  I  11     I'KOIII'CT.S. 
I'er  cell! 

Set    .crew.            26 
K.i.  &  Hex.  Head  Cup  Screws.  20 
Kd.  &  Kil  Head  Cap  Screws...  net 
Flat   \  But.   Hd.  Cap  Screws 

plus       net 
Fin     *    Seml-fln,    nuts    up    to 

1    in       26 

Fin.    and   seonl-fln,   nuts,  orer 

1   in,,  up  to   I'd  In        20 
Fin     and   seml-fln,   nuts,   over 

I'm   in,,  up  to  2  in   plus     10 
studs      net 

Taper   pina          M 
Coupling   holts,   plus          10 
I'lfluer     head     liolts.     without 

flllet.   Hit  plus        10 
Planer       bend       bolts,       with 

fillet,   list  plus  10  and         It 

I'lsner    head    holt    nuts,    same    as finished  nuts. 

Planer   bolt    washers      net 
Hollow  set  screws. .  .list  pins     20 
Collar  screws      list  plus  30.  10 
Thumb    screws          20 
Tbiin'b    nnts          65 
Patch    bolU         add    40,    10 
Cold      pressed     DUti     to     1% 

In   add    $4,50 
Cold    pressed    nnta    over    1V4 

In   add    $7  00 

BILLETS. 

Bessemer  billets  . . 
Open-hearth  billets 
O.H.  sheet  bars  . . . 
Forging  billets  .... 
Wire   rods      

Per  gross  ton 
  * 

F.o.b,   Pittsburgh, 

NAILS  AND   SIPIKES, 

Wire    nails         6  60  5  45 
Cut    nails       6  70  5  80 

Miscellaneous    wire    nails    ,.  60*%i 
Spikes.   5^   in.   and  larger, ...  7  50 

Spikes.    Vi    and    6-lS    in    8  00 

MISCELLANEOUS. 

Solder,    strictly        0  35 

Solder,   guaranteed         0  37^/2 
Babbitt   metals      18   to   70 

Soldering   coppers,   lb       0  53 

Lead  wool,  per  lb     0  15 

Putty,   100-lb,   drum        4  75 

Wbite  lead.  pure,  cwt      16  56 

Red    dry   lead.   100-lb.    kegs. 
per  cwt      16  25 

Glue,   English        0  38 

Tarred    slaters'    paper,    roll     0  95 

Gasoline,   per  gal.,   hulk...   0  :!1 '4 

Benzine,   per  gal.,   bnit     0  SOU 

Pure       turpentine.       single 
bbls..    gal      0  78 

Linseed     oil.      raw,     single, 
bbls        1    42 

Linseed    oil,    boiled,    .single 
bbls     1  45 

Plaster  of  Paris,   per  bbl,.     2  ,50 

Sandpaper,    B.    &   A.    ..list  plus     20 

Emery    Cloth      list  plus     33  1-3 

Borax,     cyrstal            15 

Sal    Soda      .'       0  0314 
Sulphur,    rolls           0  05 

Sulphur,   commercial           0  04^ 

Rosin    "D,*'    per    lb        0  03 

Rosin    "G."    per    lb        0  OSH 

Borax  crystal  and  granular  0  15 

Wood  alcohol,  per  gallon,.  2  15 

Whiting,  plain,  per  100  lbs.     2  20 

KtH'K     AND     PACKINGS 

I'lumbers'   oalaini,    per    lb   

Packing,    siiuiirc    braided      
Packing,    No.    I    Italian   
Packing.    No,    2    Italian   
Tore    Miinilii    roi>c      
IlritlHh    Mimilli    Hope      
New    /I'ahind    Hemp      

'rriinsniisHion    rope.    Manila    ,,, 
Drilling    cnbles.    Miinila   
Cotton    Hope.    Vi-in.    and    up... 

.OU 

.34 

.40 

.32 

.89 

.38 

,38 
,46 
,41 
,47 

POLIMIIKU    DKII.L    KOO, 

Discount   off    list,    .Montreal 

and    Toronto         net 

CAKUON     DKILLS    AM* 

KKAMF.KS. 
I'er  Cent. 

S.S.  drills,  wire  sizes  up  to  62.  30 

S.S,  drills,  wire  sizes,   No,  53 
to   80     net 

Standard   drills   to    1 1/;^    in        30 
Standard  drills,  over   I'/j  in....      30 
3-tlute(l   drlllB,  plus           lU 
Jobbers'    and    letter   sizes        20 
Bit  stock           26 
Kutiliet  drills          16 
S.S.  drills  for  wood           30 

Wuu{l    burlug    brace   drills   ...     2£ 
Electricians'   bits         30 
.Sockets        4« 
Sleeves          40 

Taper   pin    reamers         net 
Drills    and    countersinks    .... 

list    plus  ,3U 

Bridge   reamers      62 ',^ Centre    reamers           10 

Chucking    reamers        net 
Hand   reamers           10 

COLD     KOLLEI)    SIlAFTINCi. 

At    mill      ■  Hat  plus  40% ,\t    warehouse      list  plus  50% 

Discounts    oir    Dew     Hat,       Ware- 
house   price   at    Montreal    and 

Toronto. 

IRON     PIPE     FITTINGS. 

Canadian  malleable.  A,  add 

lih^'c  :  B  and  C.  plus  25%  :  cast  iron, 
net;  standard  bushings,  25%; 
headers.  60 ;  flanged  unions,  5 ; 
malleable  bushings.  30:  nipples,  45; 
malleable    lipped    unions,    40. 

.SHEETS, 

Montreal  Toronto 

Sheets,  black.  No.  28.$  9  60  $  9  .'.0 Sheets,  black.  No.  10  12  00  12  00 
Canadfl     plates,     dull, 

52    sheets         12  00       12  00 

Canada       plates,      all 
bright         12  60       12  60 

Apollo  brand.  10?4   oz. 
galvanized           12  25       12  09 

Queen's    Head.    28    B. 
W.G           11  75       10  75 

Flcur  de-Lis,  28  B,W, 
G     11  75       10  76 

Gorbal's  Best,  No.  28  12  00  10  25 
Colbnrne    Crown,    No. 

28          11  25       10  00 
Premier,   No.   28   U.S.  13  75       10  95 
Premier.   10»1    oz      13  85       11  25 
Zinc    sheets         20  00       20  00 

PROOF  COIL  CHAIN, 
B 

14    in   J12  00 
5-16    in    11  60 

%    in    11  16 
7-16    in    10  90 

14   in    10  '0 
9-16    in    10  70 

%   in    10  60 

%    in    10  ■•O 
l3    in    10  26 

1    inch       10  10 

Extra   for  B,B.   Chain    1  20 
Extra  for  B.B.B.  Chain    1  80 
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BLECTBIC    WEL,!)    COIL 
CHAIN  B.B. 

^4    in    $15  50 
3-16  In     11  70 
M     In       8  40 
5-16  In       7  40 
%    In       6  36 
7-16  In       6  35 
Ml  In       6  35 
%  In       6  36 
%    In       6  35 

Prices    per    100    lbs. 

FII-ES    ANT)    RASPS. 

Per  Cent. 
Globe          60 
Vulcan         60 
P.H.    and    Imperial         50 
Nicholson          40 
Black    Diamond        40 
J.   Barton   Smith,   Eagle     60 
McClelland.    Globe        60 
Delta   Files        STVi 
Disston        60 
Whitman    &    Barnes        60 

COAL  AND  COKE. 

Solvay    Foundry    Coke      * 
Connelsville    Foundry    Coke... 
Steam    Lump    Coal   
Be3t  Slack      

Net    ten    f.o.b.    Toronto 

BOILER   TUBES. 

Seam- Size,  less 
1  in      $36  00 
IVi    in        40  00 
1^    in        43   00 
1%    in        43  00 
2  in        50  00 

214    in        53  00 
2ya  in       55  00 
3  in        64  00 

314    in   
3^   in        77  00 
4  in        90  00 

Prices  per  100  feet,  Montreal 
and  Toronto. 

OILS     AND     COMPOUNDS. 

Castor  oil,  per  lb     40 
Ro.Tallte,   per  gal.,  bulk    16 
Palacine       19 

Machine  oil.  per  gal    261,4 

Lap- welded 

$  . 36 

00 
36 

00 
36 

00 
38 00 
42 00 60 

00 68 

00 
60 00 
75 00 

Black  oil,  per  gal      15 
Cylinder  oil,    Capital       45Mi 

Cylinder  oil,  .4cme     36>^ 
Standard  cutting  compound. 

per    lb   0  06 
Lard   oil,    per  sal   2  50 
Union     thread     cutting     oil 

antiseptic           88 

.\cme    cutting    oil.    antisep- 
tic         37% 

Imperial    quenching   oil    ....   SDVa 
Petroleum   fuel   oil         l^Y^ 

BELTINC — NO.    1    OAK 
TANNED. 

Extra     heavy,     single     and 
double   30-5% 

StJinriard           40'7,- 
Cut   leather  lacing.  No.    1 . . . .      1  95 
Leather  in  sides           1   75 

TAPES. 

Chesterman  Metallic.  50  ft..J2  00 
Lufkln  Metallic.  603.  50  ft..  2  00 
Admiral  Steel  Tape,  50  ft...  2  75 
Admiral  Steel  Tape,  100  ft..  4  45 
Major  Jun.  Steel  Tape,  50  ft,  3  .50 
Kival  Steel  Tape,  50  ft    2  75 
Kival   Steel   Tape,  100  ft     4  45 
Reliable  Jun.   Steel   Tape,  50 

ft    3  50 

WASTE. 

White         Cents  per  lb. 
XXX    Extra          20 
Peerless          20 
Grand          19 
Superior          19 

X    L   C   R    ....".       IS 
Atlas       18 
,\    Empire          IS 
Ideal           IT 

X    press          16 

COLORED. 

Lion         14y2 
Standard       13 
No.    1       13 

Popular       11% 
Keen        10V4 

WOOL  PACKING. 

Arrow       25 
.\xle       20 
Anvil        15 
.\nchor        11 

WASHED    WIPERS. 

Select    White          12 
Mixed    colored        10 
Dark   colored       09 

This    list    subject    to   trade  dis- 
count    for     quantity. 

RUBBER   BELTING. 

Standard       40% 

Best   grades       20% 

ANODES. 

Nickel       50  to     .54 
Cobalt        1.75  to  2.W) 

Copper      44  to     .46 
Tin       49  to     .56 
Zinc       23  to     .25 

Prices  Per   Lb. 

COPPER   PRODUCTS. 

Montreal  Toronto 

Bars.   14   to  2  in     55  00    53  00 
Copper  wire,  list  plus  10. 
Plain  sheets,  14  oz., 

14x28  in.,  14x60  In.  55  00    53  50 

Copper  sheet,  tinned, 
14x60,   14  oz.        60  00     54  25 

Copper  sheet,  plan- 
ished.   14x60    base.  64  00     60  00 

Braziers*,    in    sheets, 
6x4    base        55  00     52  00 

BRASS. 

Brass  rods,  base  Mi  In  to  1 
in    rd       0  55 

Brass  rheets.  S  in.  wide.  20 
oz       0  60 

Brass    tubing,    seamless....     0  57 
Copper   tubing,   seamless...     0  58 

PLATING    SUPPLIES. 

Polishing     wheels,     felt.  3  00 

Polishing  wheels,  bull- 
neck        175 

Emery  in  kegs,  Ameri- 
can       66 

Pumice,    ground       05 

Emery    glue        15  to  20 
Tripoli    compositioa...  04  to  06 
Crocus    composition...  07  to  08 
Emery    composition    08  to  09 

Rouge,    silver       35  to       50 
Rouge,  powder     30  to      35 

Prices   Per   Lb. 

LEAD   SHEETS. 

Montreal  Toronto 

Sheets.   3   lbs.  sq.   ft.. $13   09     $1S   (O 
Sheets.    3Mi    lbs,    s(i. 

ft      18   00        18   00 
Sheets,    4   to    6    lbs. 

sq.  ft      17   60        17   60 

Cut  sheets,  Vic  per  lb.  extra. 

Cut   sheets    to   size,    Ic  fer    lb extra. 

PLATING    CHEMICALS. 

Acid,   boraclc     $   .15 
Acid,    hydrochloric      05 
Acid,    hydrofluoric      14^4 
Acid,    nitric      10 

Acid,    sulphuric      06 
Ammonia,    aqua      08 
Ammonium  carbonate   15 
Ammonium    chloride      11 
Ammonium  hydrosulphuret     .40 
Ammonium    sulphate      07 
Arsenic,    white      12 

Copper,   carbonate,   anhy..      .38 
Copper,    sulphate      17 
Cobalt   sulphate      70 

Iron    perchloride      20 
Lead   acetate      u 

Nickel       ammonium       sul- 
phate     12 

Nickel   carbonate   36 
Nickel    sulphate      16 
Potassium   carbonate   76 
Potassium    sulphide    (sub- 

stitute)      20 
Silver   chloride    (per  oz.)..     .66 
Silver  nitrate    (per  oz.) . . .      .66 
Sodium    bisulphite      10 

Sodium  carbonate  crystals     .95 

Sodium    cyanide.    127-130%     .41 
So<ilum    hydrate      04 
Sodium    hyposulphite,    per 

100    lbs   6.00 
Sodium    phosphate      14 
Tin    chloride      80 
Zinc  chloride      80 
Zinc   BulDhate      06 

Prices    Per   Lb.   Unless   Otherwise 

Stated. 

The    General    Market    Condition    and    Tendency 

TpHAT  fdiitracts  for  .-^hell,-;  will  be  placed  in  Canada  by  the  United 
•  State.s  (Government  i.s  now  a.?sured.  The  .shell  in  question  is  tiie 
75-millimetre  type  as  u?ed  by  the  French  Army.  These  contracts, 

together  with  those  for  the  British  Government,  will  keep  a  num- 
ber of  plants  in  Canada  busy  for  at  least  six  months.  There  is  no 

improvement  in  condition.s  in  the  iron  and  steel  trade  and  an  acute 
shortage  of  these  materials  is  likely.  The  abnormal  demand  for 
steel  in  the  States  renders  the  exportation  of  any  considerable 

tonnage  practically  impossible.  It  is  not  expected  that  firms  en- 
gaged upon  war  orders  will  be  inconvenienced  to  anj^  great  extent, 

but  other  consumers  relying  on  the  States  for  their  .supplies  of 
steel  will  suffer.  No  steel  can  come  in  for  any  purpose  except 
under  license,  which  will  be  difficult  to  obtain  except  when  the 
material  is  required  for  war  purposes  or  contrilintory  thereto.  All 
consumers  are  urged  to  exercise  rigid  economy  in  the  use  of  iron 
and  steel  products.  The  situation  in  the  pig-iron  market  is  un- 

changed and  prices  are  holding  firm,  due  to  the  shortage  in  supply 
and  high  cost  of  coke,  the  .scrap  market  is  dull  and  business  quiet. 
Consumers  continue  to  hold  off  buying  in  the  expectation  of  lower 
prices,  which  do  not  appear  likely  in  the  meantime.  An  advance 
in  price  of  tin,  due  to  scarcity,  is  the  principal  feature  in  the  non- 
ferrous  metal  markets,  otherwise  prices  are  unchanged.  The 
copper  situation  is  unchanged  and  quotations  are  nominal.  Indi- 

cations point  to  a  little  more  activity  in  the  machine  tool  trade 
which  has  been  rather  quiet  lately.  Deliveries  on  imported  tools 
are  getting  more  backward  owing  to  the  activity  in  the  States. 

MONTREAL,  Que.,  Nov.  5,  1917.— The 
most  interesting  feature  in  connection 

with   the   week's   business   has   been   the 

announcement  from  Ottawa  that  ex- 
tensive orders  for  American  shells  may 

be  expected  to  be  distributed  among-  the 

various  Canadian  plants  that  have  during 
the  past  three  years  been  engaged  in 

shell  production  for  the  British  Govern-  ' ment.  A  definite  statement  has  not  yet 
been  made,  but  this  is  looked  for  in  the 
course  of  a  few  days  or  a  week  at  the 
latest.  In  addition  to  the  contracts  that 

are  likely  to  be  placed  for  shells,  it  is  re- 
ported that  no  small  amount  of  marine 

work  is  being,  or  eventually  will  be, 
placed  with  Canadian  firms. 

Pig  Iron 
The  market  in  pig  iron  continues  to  be 

affected  by  the  conditions  that  prevail  in 
the  States,  but  a  slight  improvement  has 
been  noticed  during  the  past  week.  The 
demands  of  the  steel  makers  are  still 
quite  large  and  domestic  customers  are 
still  uncertain  as  to  their  position  under 
the  regulations  that  are  now  in  force. 
Under  the  assumption  that  furnaces  are 
filled  up  until  well  into  the  new  year,  few 
producers  can  be  found  that  will  quote 
on  early  delivery.  The  trend  appears  to 

be  that  any  revision  of  prices  at  the  be- 
ginning of  the  year  would  probably  be 

based  on  a  higher  level  than  that  pre- 
vailing at  the  present  time.  The  final 

regulation  has  been  made  on  the  Pitts- 
burgh market  for  pig  iron,  this  being  for 

southern  foundry,  which  is  quoted  at 
$37.55,  subject  to  revision.  Canadian 
situations  remain  unchanged,  with  pro- 

ducers still  off  the  market. 
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Ste«l 

The  iron  and  steel  situsition  is  expcri- 
tnoinK  a   ijuiel   period   followinjr   the  re- 

cent  prii-e-Iixint:   of   the   American   Gov- 
ernment    on   certain    lines    of   steel    nnil 
niet^tls.  These  rcKulations  have,  however, 
been  apparently   suspended,  and   various 
interpretations  are   beinK   put    upon   the 
delay  in  taking  further  action  in  this  di- 

rection.   The  marking  of  time  that  seen»s 
to   characterize    the    present   attitude   of 
the  Government  may  only  be  temporary, 

partly  due  to  the  difficulties  of  the  situa- 
tion   and    partly   to   the   possibility    that 

the   committee   are   for  a    voluntary   ad- 
justment    of    the    remainini;     commodi- 

tita     on     the     basis     of     the     regula- 
tions     that     have     already     been     put 

in  force.       It    is   thought   in   some  quar- 
ters that  if  the  market  is  left  to  itself  it 

will  jrrudually  assume  a  condition  more 

in  keepinu  with  the  wishes  of  the  Gov- 
ernment.    On   the  other  hand,  the  com- 

plications that  have  marked  the  jreneral 
transactions  of  business  since  the  incep- 

tion of  the  price-fixinjr  regulations,  have 
not  been  conducive  to  an  active  market, 
as  the  difficulties  and  uncertainties  that 
were  so  pronounced  under  the  old  order 
of   thinps   are   still    the    chief   factor   in 
niaintainins;  the  unsettled  conditions  that 
continue    to    be    the    characterizins:    fea- 

ture of  the  market.    The  domestic  situa- 
tion is  still  a  waitinsr  one,  owinfc  to  the 

heavy  requirements  of  the  various  Gov- 
ernments, and  in  addition  producers  are 

showins  no  anxiety  for  outside  business 
at  the  prevailing  fipures.    Canadian  con- 

sumers of  steel,  unless  such  is  specially 

required    for    war    purposes,    are    prac- 
tically prohibited  from  securing-  supplies, 

as  the  license  system  of  obtaining  steel 
has  almost  put  a  ban  on  export  from  the 
States.        The  feature   of  the   week  has 
been  the  decline  announced  in  the  Pitts- 

burgh quotations  on  black  and  galvanized 
sheets.         No    definite    action    has    been 
taken  by  the  War  Industries  Board,  but 
the  fact  that  representatives  of  the  sheet 
producers  are  in  conference  with  the  said 
board  may  account  for  the  weakness  that 
has  developed  in  the  sheet  situation.  The 
decline  on  the   Pittsburgh   market  is   2c 
per  lb.,  the  base  price  on  black  and  blue 
annealed   sheets    being   6c   per   lb.,   w-ith 
galvanized  sheets  quoted  at  7V4c  per  lb. 
The     quotation     on     cold      rolled      strip 
steel     of    7%c     shows     a     similar     de- 

cline    to     that     announced     on     sheets. 
Pending  action   on  the  subject  of  sheet 

prices  will  denote  whether  actual  price- 
fixing    has    been    deferred,     or     whether 
more  time  will  be  required  to  allow  mat- 

ters to  adjust  themselves.     Nothing  has 
transpired  to  indicate  that  developments 
in  the  States  have  assisted  to  relieve  the 
acute  situation  that  has  been  so  marked 
in  Canada  for  the  past  several  months. 
The   practical     embargo   that    exists    on 
steel  has  been  one  of  the  chief  factors  in 
the  streneth  of  the  market,  and  it  is  not 

thought  that  the  situation  here  will  un- 
dergo any  great  change  for  some  time  to 

•come,  as  manufacturers  here  are  depen- 
dent on  the  States  for  supplies,  and  these 

at  nresent  are  not  obtainable.     Dealers 

lio— '  report  an  unchanged  market,  with 
the  demand  good,  but  inability  to  secure 

shipment  of  domestic  material.  The 
Montreal  quotation  on  3  16-inch  tank 
plates  has  declined  »^  cent  per  lb.,  the 
current  quotation  being  ̂ IH.IO  per  100. 

MetalH 

With  the  exception  of  tin,  the  metal 
niarkeUs  have  been  devoid  of  features  of 

any  consequence.  The  American  situa- 
tion is  still  dominated  by  the  attitude  of 

the  Government  in  relation  to  the  (ixing 
of  prices,  which  at  the  present  time 
seems  to  have  been  deferred  for  unfore- 

seen reasons.  Copper  is  very  inactive, 
the  only  business  that  i.s  passing  being 
confined  to  Government  requirements. 
Tin  has  jumped  owing  to  the  dilTiculties 
experienced  in  obtaining  shipping  pcr- 

m'ts.  Spelter  is  demoralized  and  we;ik- 
er.  Lead  has  again  reacted,  and  is  bo- 
coming  stronger,  .-\ntimony  and  alum- 

inum are  both  quiet,  with  a  weaker  ten- dency. 

Copper. — The  situation  in  copper  ap- 
pears to  be  as  confusing  as  ever.  In- 
stead of  the  price  regulation  clearing 

away  the  uncertainty  that  so  unsettled 
the  market  a  few  months  ago,  the  fixed 

price  that  controls  the  sale  and  distribu- 
tion of  the  metal  has  had  the  tendency  to 

increase  the  stagnation,  particularly  as 
regards  the  supply  available  to  those 
consumers  that  are  not  directly  engaged 
in  the  manufacture  of  war  essentials. 
While  it  is  supposed  that  the  situation  is 
gradually  becoming  clearer,  there  ap- 

pears to  be  little  outside  indication  that 
this  is  an  actual  fact,  and  inquiry  at  the 

smelters  emphasizes  the  feature  that  do- 
minates the  market,  that  there  is  prac- 

tically no  metal  for  sale  this  year  at  the 

regulation  price  of  23V2C  per  lb.  Do- 
mestic consumers  are  anxiously  awaiting 

further  developments  with  the  hope 
that  an  easier  situation  will  be  forth- 

coming, so  as  to  enable  them  to  cover 
their  immediate  and  early  future  re- 

quirements. The  local  situation  continues 
to  be  affected  by  the  general  conditions 
in  the  States  and  dealers  renort  a  market 
devoid  of  any  features,  with  quotations 

unchanged  at  ."Jlc  and  30c  per  lb. 
Tin. — A  situation  has  developed  in  tin 

that  tends  to  increase  the  uncertainty 
that  for  the  past  few  weeks  has  shown 
some  signs  of  clearing.  The  market  has 
been  looking  forward  to  some  relief  fol- 

lowing the  attitude  of  the  American  Gov- 
ernment in  regulating  the  price  of  com- 
modities on  this  side  of  the  Atlantic.  It 

was  hoped  that  reciprocation  would  open 
the  way  to  better  conditions  in  respect  to 

the  obtaining  of  permits  from  the  Brit- 

ish Governments  and  thus  result  in  mak- 
ing the  situation  here  more  tolerable. 

With  the  entrance  of  the  States  into  the 

war  the  co-operation  of  the  British 
authorities  was  expected  to  remove  the 
acute  conditions  that  marked  the  trading 

in  tin  before  America  was  involved  The 

recent  advance  on  the  New  York  market 

has  shown  the  essential  need  of  a  better 

understanding  between  the  two  Govern- 
ments so  as  to  eliminate  such  friction  as 

is  sure  to  follow  the  tight  hand  that 

seems  to  be  controlling  the  shipments  of 

tin  from  the  British  possessions.  New 

York  is  quoting  the  nominal  price  of  66c 

for  Straits  tin,  this  being  an  advance 

over  last  week  of  4c  per  lb.  The  situa- 
tion locally  is  strong,  with  quotations  Ic 

higher,  the  price  asked  being  Glc  per  lb. 
Spelter. — The  dullness  that  features 

the  situation  in  spelter  has  almost  de- 
moralized the  market.  The  price  of  ore, 

especially  to  those  smelters  that  arc  com- 
pelled to  purchase  their  supply  from  an 

outside  .-iource,  is  on  such  a  scale  that  it 
is  becoming  a  very  serious  matter  for 
those  jiriulucers  to  continue  operations, 
as  invariably  they  arc  at  a  loss  in  so 
doing.  Producers  who  are  fortunate 
enough  to  control  their  own  ore  mines 
are  still  able  to  operate  their  smelters, 
but  at  very  little  profit.  Unless  early 
action  is  taken  in  connection  with  plac- 

ing this  metal  on  a  belter  fooling,  it  is 
expected  that  additional  i)Iants  will  have 
to  curtail  production  or  possibly  discon- 

tinue operations  entirely.  A  further  de- 
cline on  the  New  York  market  of  Viic  per 

lb.  has  lowered  the  quotation  to  7%c  per 
lb.  Dealers  here  report  a  very  quiet 

market,  but  continue  to  quote  last  week's 
price  of  lO'/^c  per  lb. 

Lead. — As  was  expected,  a  reaction 
has  begun  to  develop  in  the  lead  situation 
and  the  market  is  becoming  firmer.  This 
is  reflected  in  the  fact  that  producers  are 
showing  increased  reluctance  to  accept 
business  at  the  price  quoted  last  week. 
When  sellers  are  approached,  they  gen- 

erally have  no  metal  to  dispose  of,  or 
request  the  advanced  price;  and,  while 
this  is  not  the  price  asked  by  the  Trust, 
several  sales  have  been  reported  at  the 
quotation  of  6c  per  lb.,  and  this  may  be 
recognized  as  the  prevailing  outside 
price.  The  Trust  price  is  still  quoted  at 
5M!C,  but  the  indications  point  to  a 
stronger  market.  The  local  market  has 
been  quiet,  but  dealers  have  maintained 
their  quotations  at  9c  per  lb. 

Antimony. — No  improvement  has  been 

reported  in  the  market.  Production  con- tinues to  outrun  the  demand,  and  the; 
situation  may  be  said  to  be  very  dull. 
Weakness  on  the  New  York  market  has 

resulted  in  a  further  decline  in  the  cur- 
rent quotation,  the  price  this  week  being 

14c,  ViC  lower  than  that  of  last  week. 
Local  dealers  continue  to  quote  18c  on  a 

quiet  market. 
Aluminum. — An  easier  tone  has  de- 

veloped in  this  market,  with  prices  lower 
in  New  York.  The  local  situation  re- 

mains quiet  and  unchanged,  with  prices 
firm  at  6.5c  per  lb. 

Machine  Tools  and  Supplies 

The  activity  in  the  machine  tool  in- 
dustry during  the  past  week  has  not  been 

very  pronounced,  although  a  fair  amount 
of  business  has  been  reported.  Increased 

inquiries  have  been  received  in  connec- 
tion with  six-inch  shell  equipment,  and 

prospects  for  improvement  in  general 
demand  have  become  greater,  following 

the  report  that  American  shell  orders  are 

to  be  placed  in  Canada.  This  is  very  en- 

couraging news,  and  will  renew  the  in- 
terest in  machine  equipment  that  has 

been  on  the  wane  ever  since  the  curtail- 
ment for  British  shells  was  announced. 

To  what  extent  this  new  activity  will  at- 
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tain  is  at  present  problematical,  but  in- 
dications are  that  the  volume  will  be 

quite  large.  However,  it  is  generally 
supposed  that  any  business  placed  here 
will  only  be  the  overflow  from  the  plants 
in  the  States,  as  it  is  only  natural  that 
orders  will  be  placed  there  before  re- 

course is  made  to  the  utilization  of  Can- 
adian plants.  However,  interesting  de- 

velopments are  not  unlikely  in  the  very 
near  future.  Apart  from  the  supplies 
required  for  those  plants  that  are  en- 

gaged in  the  making  of  six-inch  shells, 
the  market  in  supplies  has  been  excep- 

tionally quiet,  but  price  quotations  in  all 
particulars   are   well  maintained. 

Scrap 

Nothing  has  developed  to  remove  the 
uncertainty  that  still  characterizes  the 
old  metal  and  scrap  situation.  Both 
dealers  and  consumers  are  patiently 
awaiting  action  on  the  part  of  the  Am- 

erican Government  in  connection  with 

their  policy  of  price-fixing.  The  New 
York  market,  with  few  exceptions,  has 
remained  firm;  the  local  situation  is  not 
active,  but  dealers  are  holding  firm  on 

iast  week's  quotations. 

TORONTO,  Ont,  Nov.  6.— A  revival  in 
the  munitions  industry  is  imminent,  due 
to  orders  for  shells  which  will  be  placed 
in  Canada  by  the  United  States  Govern- 

ment. Some  orders  have  already  been 
placed  and  negotiations  for  others  which 
are  pending  will,  it  is  fully  expected,  be 
closed  very  shortly.  Representatives  of 
Canadian  shell  manufacturers  are  negoti- 

ating with  the  Imperial  Munitions  Board 
in  regard  to  prices  and  at  least  a  dozen 
firms  are  expected  to  participate  in  the 
contracts.  The  shell  covered  in  the  con- 

tracts is  the  French  75  millimetre  type 
which  has  been  adopted  by  the  United 
States  Government  for  the  army.  It  is 
a  high  explosive  shell  and  is  similar  in 
design  to  the  British  18  pdr.  shrapnel. 
Quick  delivery  is  doubtless  the  principal 
reason  for  these  contracts  coming  to 
Canada.  The  Imperial  Munitions  Board 

who  are  assisting'  in  the  negotiations  have 
appointed  a  prominent  manufacturer, 
Lloyd  Harris,  to  represent  them  in  Wash- 
ington. 

Steel 

Although  the  outlook  is  clearer  in  re- 
gard to  conditions  in  the  steel  trade  in 

Canada,  the  situation  still  remains  seri- 
ous by  reason  of  the  shortage  of  iron  and 

steel.  It  is  even  possible  that  there  will 
be  a  scarcity  of  steel  required  here  for 
the  manufacture  of  war  equipment  or 
articles  contributory  thereto,  that  is 
when  steel  produced  in  the  States  is 
needed    for    their    manufacture.  The 
reason  for  the  tight  situation  is  the  ab- 

normal demand  for  steel  in  the  States. 
In  fact  the  demand  is  so  heavy  that  it 
may  not  be  possible  for  mills  in  the 
States  to  supply  steel  for  purely  com- 

mercial purposes  in  Canada  excent  in 

limited  tonnages.  F.  C.  T.  O'Hara, 
Deputy  Minister  of  Trade  and  Com- 

merce, while  in  Washington  recently 
made    arrangements    with    the    Priority 

Board  which  it  is  hoped  will  greatly  as- 
sist the  Canadian  manufacturer  to  secure 

materials  which  he  needs  from  the 
United  States.  In  view  of  the  serious 
situation,  the  Deputy  Minister  strongly 
urges  rigid  economy  in  the  use  of  all 
metals  for  any  purposes  whatsoever;  this 
implies  a  careful  conservation  of  all 
scrap.  The  outlook  for  manufacturers 
not  engaged  on  war  orders  is  not  par- 

ticularly bright,  but  it  is  apparent  that 
very  little  more  can  be  done  to  improve 
their  position.  It  is  fortunate  however, 
that  Canadian  mills  will  benefit  under 
the  new  conditions  by  the  elimination  of 
considerable  competition  although  they 
cannot  supply  all  the  different  classes  of 
material  that  will  be  required.  It  is  here 
of  course  where  the  principal  trouble 
lays,  for  this  material  must  be  imported 
from  the  States  which  is  now  a  difficult 
matter  on  account  of  the  embargo. 

Prices  of  steel  products  continue  sta- 
tionary with  the  single  exception  of  the 

lighter  gauges  of  black  sheets  which 
have  again  declined.  There  is  not  a  par- 

ticularly heavy  demand  for  this  material, 
and  prices  at  the  time  of  the  advance 
went  up  in  sympathy  with  other  materials 
rather  than  for  any  other  reason.  It 
appears  to  be  the  intention  of  the  War 
Industries  Board  to  leave  the  matter  of 

price  fixing  in  the  hands  of  a  sub-com- 
mittee of  the  American  Iron  and  Steel 

Institute  who  it  is  expected  will  announce 
in  due  course  prices  on  products  not  yet 
fixed.  The  price  regulations  have  not  as 
yet  been  reflected  in  the  situation  here 
and  the  market  continues  firm.  Business 
of  late  has  not  been  sufliciently  large  in 
volume  to  really  affect  the  market,  the 
unsettled  outlook  having  caused  many 

consumers  to  hold  off  buying  until  con- 
ditions become  more  favorable.  War 

orders  continue  to  keep  the  steel  trade 
very  active.  Considerable  steel  is  being 
used  in  the  manufacture  of  marine  forg- 
ino-s,  while  the  pending  contracts  for 
shells  for  the  United  States  Government 
will  absorb  a  large  quantity  of  steel. 

A  large  proportion  of  the  output  of 
steel  in  the  United  States  is  being  util- 

ized for  war  purposes.  The  shipbuilding 

branch  of  the  industrv  alone  is  respon- 
sible for  the  largest  bulk  of  the  steel  now 

on  order.  All  the  steel  plants  in  the 
States  are  working  at  a  capacity  which 
is  onlv  limited  by  the  enuipment  of  the 
several  shops  in  machinery  and  men. 
Prices  of  steel  have  a  weaker  tendency 

and  appear  to  be  gradually  declining  to- 
wards levels  recently  fixed.  Business 

with  the  mills  is  largely  for  Government 

account  and  nrivat-e  consumers  are  not 
huvino-  heavilv.  Price  retnilation  has 
yeached  another  stage,  maximum  prices 

having  been  fixed,  suhiect  to  revision 

.Ian.  1st,  on  certain  s^eel  articles  includ- 
ing sheets,  pipe,  cold  rolled  steel,  scrap 

iron,  wire  and  tin  plate.  The  prices  for 
sheets  ranfre  from  $4.25  to  $6.25  per  100 

lbs.  f.o.b.  Pittsburg,  according  to  grades. 
On  %  inch  pipe  to  3  inch  black  steel  pipe 
a  discount  of  52  and  5  and  2y2%  f.o.b. 
Pittsburg  was  fixed.  The  discount  on 
cold  rolled  steel  is  17  per  cent. 

Pig   Iron 

An  important  step  towards  more  set- 
tled conditions  in  the  market  in  the 

States  has  been  made.  A  list  of  differ- 
entials has  been  issued  by  the  American 

Iron  and  Steel  Institute.  The  differen- 
tials are  based  on  the  base  price  of  No. 

2  foundry  iron  which  was  fixed  at  $33  per 
gross  ton  f.o.b.  cars  at  furnace.  The 
list  is  given  in  another  section  of  this 
journal.  The  situation  locally  shows  no 
improvement  and  prices  continue  nom- 

inally unchanged.  The  furnaces  are  well 
sold  ahead  and  there  is  very  little  iron 
to  be  had.  Production  is  not  increasing 
and  it  is  doubtful  if  it  is  keeping  pace 
with  the  requirements.  The  coke  situa- 

tion has  not  improved  materially.  It  is 
almost  impossible  to  secure  any  desirable 
quantity  for  prompt  delivery  at  the 
established  price  as  operators  claim 
that  they  can  produce  no  more  than  is 
sufficient  to  fill  contracts. 

Scrap 

The  old  material  market  continues  dull 
but  the  outlook  is  improving  owing  to 
the  scarcity  of  new  materials.  The  vol- 

ume of  business  is  light  as  buyers  are 
looking  for  lower  prices  and  dealers  are 
not  anxious  to  sell  at  current  values. 
There  is  not  a  great  deal  of  scrap  to  be 
had  and  prices  are  consequently  holding 
firm. 

Machine  Tools 

Some  renewed  activity  in  the  machine 
tool  business  may  be  expected  following 
the  placing  of  contracts  in  Canada  for 
shells  by  the  United  States  Government. 
The  shell  in  question  is  the  75  mm. 
French  pattern  which  has  been  adopted 
by  the  United  States  Government.  It  is 
a  high  explosive  shell  and  is  not  unlike 
the  British  18  pdr.  shrapnel  except  of 
course  that  there  are  no  bullets  inside. 
The  shell  has  to  be  heat  treated  on  ac- 

count of  the  high  bursting  pressure  re- 
quired. Machinery  used  for  shrapnel 

will  be  suitable  for  the  new  shell.  The 
French  shell  is  made  from  a  forging 
with  comparatively  thin  walls  and  it  is 
hardened  and  heat  treated  to  increase  its 
elastic  limit  and  tensile  strength.  The 
bursting  pressure  is  as  high  as  18,000 
lbs.  per  square  inch.  It  has  no  base  plug 
as  is  common  in  British  high  ex- 

plosive shells.  A  notice  has  been  issued 

by  the  Dominion  Government  prohibit- 
ing the  export  of  shell  machinery  except 

under  license,  which  appears  to  indicate 
a  continuance  of  shell  contracts  for  the 
British  Government. 

Supplies 
Prices  of  machine  shop  supplies  con- 

tinue firm  with  an  upward  tendency  in 
some  lines.  The  market  is  steadier  how- 

ever, and  business  active.  Blacksmith's 
forges  and  blowers  have  advanced,  one 
size,  the  18  inch  round  riveted  forge,  is 
now  quoted  at  20  per  cent,  as  against  40 
per  cent,  off  list.  Blowers  which  were 
formerly  10  per  cent,  on  list  are  now 
40  per  cent,  on  list.  Iron  rivets  and 
burrs  which  were  formerly  17%  per  cent, 
are  now  15  per  cent,  off  list.  Soldering 
coppers  have  declined  2c  per  pound.    Cna 
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pound  coppers  arv  now  (|Uoted  ul  71c, 
1>»  lb.  at  6Sc;  2  lb.  «l  67c:  2Mi  lb.  iit 
65c;  ;i  lb.  anil  up  64c  yter  pound. 

An  advunci-  in  iho  price  ot  tin  is  the 
only  fottturo  of  importance  to  note  in  an 
othcrwiso  dull  jiituation.  The  metal 
markets  Kenerally  are  quiet  and  signs  of 
activity  ar«>  wnntin)!.  The  advance  in 
tin  IS  due  to  u  scarcity  of  spot  metal  be- 

cause of  the  dilliculty  which  exists  in 
rejcanl  to  shipping  permits.  The  copper 
situmioii  IS  unchanged,  a  .-icarcity  of  spot 
melal  beinR  the  principal  feature  of  lhi.< 
marko!.  U-uil  continues  firm  but  spelter 
is  dull  and  easy.  Both  antimony  and 
aluminum  are  unchanited. 

Copper. — The  situation  in  the  copper 
market  continues  somewhat  obscure. 

While  large  consumers  appear  to  be  gel- 
tinR  what  they  require  the  position  of 
the  dealers  and  smaller  consumers  de- 

pendent upon  them  is  not  yet  clearly 
defined.  The  primary  market  is  com- 

pletely in  the  hands  of  the  Copper  Pro- 
duction Commi.tee  with  deliveries  and 

sales  repulated  acconling  to  consumers' needs  and  with  a  view  to  protect  the 
United  States  Government  and  the 
Allies.  Local  prices  are  unchanged  and 
nominal,  lake  and  electrolytic  being 
quoted  at  S2c  and  castings  at  31c  per 
pound. 

Tin. — The  development  of  an  acute 
shortage  in  spot  tin  together  with  the 
uncertainty  as  to  future  supplies  has 
caused  the  market  to  become  active  and 
higher.  Unless  the  situation  speedily 

improves  the  shortage  threatens  to  inter- 
fere with  important  contract  work  for 

the  Government  and  Allies.  WTiile  this 
refers  to  the  products  of  tin  and  its 
alloys  in  all  forms,  it  especially  applies 
to  the  manufacture  of  babbit  metal  which 

is  of  utmost  importance  in  the  construc- 
tion of  motors  and  machinery  of  almost 

every  description,  and  into  the  composi- 
tion of  which  tin  enters  to  the  extent  of 

25  :o  95  per  cent.  Tin  has  advanced  3c 
and  is  now  ouoted  at  66c  per  pound. 

Spelter. — The  market  is  dull  and  weak, 
although  there  has  been  no  change  in 
prices.    Local  quotation  lO^c  per  pound. 

Lead. — Although  the  Trust  price  of 
lead  is  unchanged  at  o^ac  per  pound  the 
independent  producers  have  raised  the 

price,  ranging  from  6^4  to  6^c  New- 
York  for  spot  metal.  The  market  gen- 

erally is  firmer  but  little  lead  is  offer- 
ing.   Local  price  firm  at  S'ic  per  pound. 

Antimony. — ^The  position  of  antimony 
shows  no  improvement,  the  market  being 
weak  and  demand  light,  price  18c  per 
pound. 

Aluminum. — The  market  continues 

quiet  and  easy  with  quotations  unchang- 
ed at  62c  per  pound. 

pletcd  in  twenty-two  months.  The 
building  of  each  of  these  standardized 
steel  ships  culls  for  1,760  tons  of  plates 
and  1,173  tons  of  shapes,  making  a  total 
of  iyr),310  tons  of  steel  required  for  the 
70  boats. 

It  will  be  recalled  that  the  lir.sl  con- 
tract placed  with  the  .Vmerican  Co.  cov- 
ered the  construction  of  .10  7,500  ton 

boats.  In  the  last  week,  the  compiiny 
has  placed  contracts  for  the  fabrication 
of  some  of  the  steel  required  in  the  con- 

struction of  the  first  lot  of  hO  boats  and 
in  consequence  the  Priority  Hoard  has 
allowed  certificates  to  be  issued  for  some 
steel  shipments.  The  most  interesting 
fact  connected  with  this  latter  transac- 

tion is  that  the  fabrication  of  some  of 
the  steel  will  be  done  in  Canada  and  as 

far  west  in  the  United  States  as  Minne- 
apolis. One  contract  has  also  been  plac- 

ed with  the  Penn  Bridge  Co.,  Beaver 
Falls.  Pa. 

UNITED   .STATES   SHELL   CON- 
TRACTS  FOR   CANADA 

We  understand  that  orders  are 
being  placed  in  Canada  by  the 
Inited  States  Government  for 

large  quantities  of  7.')  mm., 
2  l.'i  l(i  inches,  high  explosive 
shells,  the  same  type  as  is  used  by 

the  French  .\rmy.  Several  prom- 
inent Canadian  manufacturers 

have  been  negotiating  with  the 

Imperial  Munitions  Board  in  con- 
nection with  the  contracts  that  ar<' 

being  placed.  The  Imperial  >liini- 
tions  Board  are  acting  for  the 
United  States  Government  in  the 
distribution  of   these  contracts. 

NEW  YORK.  Nov.  5.— The  American 
International  Corporation  has  received  a 
second  contract  from  the  Emergency 
Fleet  Corporation  to  build  additional 
cargo  boats  for  the  United  States  Gov- 

ernment. The  contract  calls  for  70  ships 
each  of  8-800  tons  deadweight  and  it  is 
understood  that  the  boats  are  to  be  com- 

The  Submarine  Boat  Co.  is  said  to 

have  placed  its  fabricated  steel  con- 
tracts, referred  to  last  week,  at  $38.50 

per  ton,  but  the  American  Co.  claims  to 
have  secured  a  lower  rate  from  small 
shops.  Most  of  the  large  fabricators 
whose  shop  capacity  is  now  well  sold 
consider  $40.00  per  ton  on  such  work 
a  low  rate. 
The  American  International  Ship- 

building Corporation  has  purchased  25 
locomotive  cranes  from  the  Industrial 

Works,  Bay  City,  Michigan,  for  instal- 
lation at  the  Government  Hog  Island, 

shipyard  and  the  Submarine  Boat  Cor- 
poration has  ordered  5  overhead  shop 

cranes  for  the  Government  shipyard  at 
Port  Newark.  A  large  order  for  loco- 

motive cranes  has  also  been  placed  for 
the  same  plant  and  bids  are  now  being 
taken  on  a  number  of  radial  drills  for 
the  shops  now  under  construction. 

The  Federal  Shipbuilding  Co.  has  is- 
sued a  list  of  ten  shop  cranes  which  are 

about  to  be  purchased.  The  New  York 
Shipbuilding  Co.  has  placed  a  contract 
for  1,900  tons  of  steel  with  the  Ameri- 

can Bridge  Co.  for  additional  ship  ways 
at  Camden  and  continues  to  buy  shop 
equipment.  The  Newburgh  Shipyards 
Co.,  which  has  just  received  a  contract 

to  build  four  large  ships  for  the  Emerg- 

ency Fleet  Corporation  at  Newburgh, 
N.Y.,  is  now  buying  machine  tools.  The 
Union  Iron  Works,  San  Francisco,  whicii 
has  thrown  the  whole  of  its  energy  into 
the  building  of  torpedo  boat  destroyers, 
continues  to  buy  shop  eqiii|iineril  in  the 
inti'rior   markets. 

To   Control    Export    of   Tools 

The  War  Industries  Board,  through 
its  machine  tool  section,  recently  organ- 

ized, has  commandeered  about  600  ma- 
chine tools  that  were  originally  sold  for 

export  and  awaiting  shipment  at  New 
York,  to  relieve  the  pressing  needs  of 
American  manufacturers  of  war  muni- 

tions. Hereafter,  the  tiovernnient  will 
permit  the  exportation  of  only  such  tools 
as  arc  needed  by  the  Allied  governments 
to  manufacture  war  material.  All  other 
tools  will  be  diverted  to  home  industries 
engaged  in  government  work.  Steps  arc 
also  being  taken  to  increase  the  output 
of  machine  tools  and  to  utilize  those  al- 

ready installed  to  the  best  possible  ad- 
vantage; consequently,  future  contracts 

for  war  munitions  will  probably  be  giv- 
en only  to  manufacturers  experienced  in 

such  work  :ind  whose  shops  are  already 

equipped   to   make   munitions. 
The  Emergency  Fleet  Corporation  is 

understood  to  have  virtually  closed  a 

$10,000,000  contract  with  "the  Allis- Chalmers  Co.  of  Milwaukee  to  build 
marine  turbine  engines.  Manufacturers 

holding  government  contracts  for  ord- 
nance and  shells  are  constantly  in  the 

market  for  machinery  of  various  kinds. 
The  Savage  Arms  Corporation,  that  is 

building  Lewis  machine  guns,  has  plac- 
ed contracts  for  $200,000  worth  of  tools 

to  be  installed  at  the  Utica,  N.Y.,  plant. 
The  Taylor-Wharton  Iron  &  Steel  Co. 
is  buying  equipment  for  its  Tioga  plant 
to  execute  a  contract  for  the  Govern- 

ment. Shell  makers  in  the  central  West 
are  now  actively  in  the  market  for  tools 
of  various  kinds. 

PITTSBURGH,  PA.,  Nov.  3.— The 
rumors  that  the  price-fixing  programme 
at  Washington  had  been  halted,  referred 
to  in  last  letter,  were  followed  by  a  semi- 

official statement  that  such  was  the  case, 
but  the  statement  meant  nothing  as 
there  was  no  intimation  how  long  the 
halt  would  continue.  Last  Wednesday 
and  Thursday  the  various  committees  of 
the  American  Iron  and  Steel  Institute 

were  in  session  in  New  York  and  immedi- 
ately afterwards  the  opinion  was  ex- 

pressed by  those  who  had  attended  the 
meetings  that  a  batch  of  prices  would 
be  announced  at  Washington  very  short- 

ly, covering  some  or  all  of  the  following 
items:  Sheets,  tin  plates,  wire  products, 
tubular  goods  and  scrap.  Sheet  and  tin 
plate  prices  at  least  will  probably  have 
been  announced  before  these  words  are 

printed. If  all  the  products  just  mentioned  are 

set  the  major  products  of  the  steel  in- 
dustry will  have  been  covered  and  fur- 

ther price-fixing  would  relate  rather  to 
manufactured  goods,  such  as  shafting, 
rivets,  bolts  and  nuts,  spikes,  etc.  These 
may  or  may  not  be  taken  in  hand. 
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Pig   Iron 

The-  market  has  been  fairly  active 
and  it  has  been  moving  smoothly.  Fur- 

naces are  disposed  to  take  care  of  the 
immediate  needs  of  regular  customers 
and  generally  are  able  to  do  so.  Since 
the  general  agreement  announced  Sept. 
24  the  furnaces  have  been  selling  basic 
and  foundry  at  $33  at  furnace,  in  all 
districts,  with  valley  Bessemer  at  10  per 
cent,  higher,  or  $36.30.  A  schedule  cov- 

ering details,  including  analyses,  is  just 
about  to  be  promulgated  by  the  Ameri- 

can Iron  and  Steel  Institute.  Direct 
testimony  to  the  activity  of  the  market 
Since  prices  were  set  is  furnished  by  the 
monthly  compilation  of  W.  P.  Snyder  & 
Co.  This  compilation  has  been  made 
monthly  for  years,  and  takes  account  of 
all  valley  basic  and  Bessemer  sold  in  a 
month,  in  lots  of  1,000  tons  and  over, 
showing  the  average  price  realized  on 
the  sales.  This  average  is  used  in  the 
adjustment  of  some  contracts  made  on  a 
sliding  scale  basis.  The  October  aver- 

ages showed  the  set  price,  but  the  im- 
portant fact  was  that  the  total  tonnage 

included  in  making  up  the  averages  was 
fully  100,000  tons,  while  in  each  of  the 
three  preceding  months  the  tonnage  re- 

ported sold  was  much  less. 

Steel   Quiet 

There  has  been  very  little  market  ac- 
tivity in  unfinished  steel  and  finished 

steel  products.  The  mills  are  well  sold 
up  and  buyers  are  well  covered,  while 
the  general  attitude  is  that  business 
should  not  be  done  at  this  time  for  far 
forward  deliveries.  In  most  of  the  com- 
comodities  little  material  is  available 
for  early  deliveries,  but  sales  when  made 
are  at  the  set  prices,  when  there  are  any. 
Prices  as  announced  are  stated  to  be 
subject  to  revision  Jan.  1  or  later  and 
the  common  view  is  that  if  revised  the 
revision  will  be  downwards.  While  it 
has  seemed  improbable,  of  late,  that 
there  would  be  any  occasion  to  reduce 
prices,  in  the  past  few  days  this  pos- 

sibility has  become  less  remote,  as  the 
curtailment  in  commercial  consumption 
of  steel,  due  to  the  country  becoming 
more  fully  engaged,  in  sentiment  and 
action,  in  the  war,  has  become  more  con- 

spicuous. In  some  quarters  recognition 
of  the  changes  war  would  effect  has  been 
somewhat  tardy. 

Decline   in   Sheets 

The  break  in  sheets  recorded  in  last 

report  has  been  followed  by  further  de- 
clines. The  existing  conditions  disclose 

clearly  the  fictitious  nature  of  the  sheet 
market  in  the  past  few  months,  some- 

thing that  was  appreciated  by  some  of 
the  best  posted  consumers  but  certainly 
was  not  admitted  by  the  mills.  The 
break  had  carried  the  market  in  blue  an- 
jiealed  and  black  sheets  to  a  level  of 
6.00c  a  week  ago.  At  the  beginning  of 
this  week  there  were  occasional  sellers 
at  5. .50c,  while  later  in  the  week  this 
quotation  became  common  and  quota- 

tions of  6.00c  were  not  taken  seriously 
by  buyers.  Two  or  three  mills  made 
occasional  quotations  of  .5.2.5c  on  No.  28 
gauge  black,  and  it  seemed  clear  that 
they  were  doing  this  merely  to  sell  about 

a  day's  rolling  each  day.  Some  of  them 
had  practically  run  out  of  business.  Last 
April  the  American  Sheet  &  Tin  Plate 
Company  sold  its  second  half  output  at 
5.00c  for  blue  annealed  and  5.50c  for 
black,  with  .25c  e.xtra  for  open-hearth, 
but  the  tonnage  did  not  go  around  and 
independents  immediately  began  selling 
at  higher  prices.  Now  the  market  is 
back  to  the  old  level,  and  the  net  result 
of  the  flight  to  9.00c  or  thereabouts  has 
been  to  make  an  extra  profit  for  the 
mills  on  a  relatively  small  tonnage  and 
disorganize  the  business  of  many  con- 

sumers whereby  the  consumption  of 

sheets  to-day  is  undoubtedly  at  a  small- 
er rate  than  would  be  the  case  if  the 

market  had  remained  on  a  steady  basis. 

Coal   Supplies   Improving 

Occasionally  the  steel  mills  have  lost 
a  little  production  through  shortage  of 
coal,    and    the    majority    of    them    have 

MARKET     LETTER     DEVELOP- 
MENT 

The  attention  of  metal  working 
plant  executives  is  directed  to  the 
enlargement  of  the  scope  and  use- 

fulness of  our  Market  Letter  De- 
partment. In  New  York  and  Pitts- 

burgh, expert  correspondents  have 
been  engaged,  and  are  already 
furnishing  each  week  concise  re- 

ports of  production  activities,  price 
movements,  etc.,  within  the  terri- 

tory served  by  each  of  these  im- 
portant centres.  During  the  next 

few  weeks,  further  additions  will 
be  made  to  the  number  of  our 
LTnited  States  correspondents,  em- 

bracing other  industrial  centres, 
and  enlarging  thereby  the  scope 
of  the  meantime  service  being  ren- 
dered. 

been  on  the  ragged  edge  for  weeks,  with 
practically  no  stock  piles.  For  the  24 
hours  of  last  Monday  the  priority  order 
in  favor  of  lake  coal  shipments  was  sus- 

pended and  shipments  to  the  line  trade 
were  heavy.  Yesterday  the  priority  or- 

der was  removed  entirely  as  relates  to 
fully  half  the  railroad  divisions,  as  the 
lake  shipping  season  is  now  nearing  its 
close,  and  coal  supplies  promise  to  be  de- 

cidedly better  to  mills  and  other  im- 
portant consumers.  Effective  last  Mon- 

day morning  the  government  coal  prices 
were  advanced  45  cents,  this  covering  the 
wage  advance  arranged  Oct.  6,  and  prob- 

ably something  in  addition.  The  new 
prices  for  Pittsburgh  district  coal  are 
$2.20  for  slack,  $2.45  for  mine-run  and 
$2.70  for  screened,  per  net  ton  at  mine, 
with  15c  to  be  added  by  brokers  when 
they  make  the  sale. 

Government   Buying 

Government  buying  is  somewhat  heav- 
ier, as  the  matter  of  shells  is  now  re- 

ceiving a  great  deal  of  attention.  Some 
additional  sheet  tonnages  are  being  al- 

lotted, making  the  sheet  requirements 
somewhat  larger  than   had   been   antici- 

pated. There  is  no  occasion  to  revise 
former  guesses  as  to  the  total  war  steel 
requirements.  For  the  Government  and 
its  Allies  these  promise  to  run  next  year 
at  the  rate  of  something  like  1,000,000 
gross  tons  per  month,  or,  as  stated  for- 

merly, between  30  and  40  per  cent,  of 
the  total  output. 

Contract  Abrogation 

Recently  the  Federal  Trade  Commis- 
sion distributed  a  questionnaire  relating 

to  the  abrogation  of  contracts.  The  sub- 
ject is  up  in  connection  with  the  iron  and 

steel  price  regulation  bill  the  commis- 
sion is  drafting  for  submission  at  the 

next  session  of  Congress,  convening 
Dec.  5.  The  steel  producers  are  practi- 

cally a  unit  against  the  idea  and  the 
suggestion  is  meeting  a  storm  of  pro- 

test. While  the  fixing  of  prices  has 
doubtless  placed  some  manufacturers  in 
an  awkward  situation,  through,  their 
having  contracts  to  accept  material  at 
higher  prices,  it  would  seem  that  at- 

tempts to  abrogate  some  or  all  contracts 
would  make  the  remedy  much  worse  than 
the   disease. 

  ®   

U.    S.   PIG    IRON    PRICES   FIXED 
E.  H.  GARY,  Chairman  of  the  Commit- 

tee on  Steel  and  Steel  Pi-oducts  of  the 
American  Iron  ftnd  Steel  Institute,  has 

issued  the  following  statement: — "By 
agreement  between  the  General  Commit- 

tee on  Steel  and  Steel  Products  of  the 
American  Iron  and  Steel  Institute  and 
the  War  Industries  Board,  approved  by 
the  President,  the  base  price  of  No.  2 
foundry  iron  and  also  basic  iron  was  fix- 

ed at  $33  per  gross  ton,  f.o.b.  cai-s  at furnace. 

"From  these  base  prices  the  sub-com- 
mittee on  pig  iron,  iron  ore  and  lake 

transportation  has  reported  to  the  gen- 
eral committee  a  list  of  difl^erentials 

which  the  general  committee  believes  as 
fair  and  reasonable  and  in  accordance 

with  the  usages  of  the  trade,  and  there- 
fore recommends  to  the  iron  industry 

that  the  same  be  adopted  to  take  effect 
immediately.  It  is  hoped  tbat  there  will 
be  no  hesitancy  in  accepting  this  recom- mendation. 

"The  grade  of  No.  2  foundry  iron  to 
be  equivalent  in  analysis  to:  silicon, 
$1.75  to  $2.25;  sulphur,  not  over  .05. 
No.  2  soft  southern  iron  equivalent  to 
No.    2  foundry   of  same   silicon   content. 

"Differentials  from  the  above  base 
price  for  No.  2  foundry  iron  to  be  made 
for  the  following  changes  in  specifica- 

tions:— 
"Forge  or  mill  iron,  $1  per  gross  ton 

under  base. 

"Foundry  iron  running  silicon  $1  to 
$1.75,   .50  per  gross  ton  under  base. 

"Foundry  iron  running  silicon  $2.25 
to  $2.75,   .50  per  gross  ton  over  base. 
"Foundry  iron  running  silicon  $2.75 

to  $3.25,  $1.50  per  gross  ton  over  base. 
"Foundry  iron  in  excess  of  $3.25  sili- 

con and  $1  per  gross  ton  for  each  V2 
per  cent,  of  silicon  over  the  price  for 
$3.25  silicon   iron. 
"Manganese,  sulphur  and  phosphorus 

variations    to    be    adjusted    as    formerly 
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custon>.ii>  111  tiich  district,  havitvK  ros- 
pect  to  the  base  price. 

"Where  iron  is  sold  by  frncturo  the 
usual  Krading  prevnilinii  in  each  distrii-; 
to  continue. 

".Malleable  iron,  .50  per  jrross  ton 
above  base. 

"Bessemer  iron,  10  per  cent,  per  bi"o^- 
ton  above  base. 

"Basic  iron,  base  price. 
"Charcoal  iron — Southern  ur  warm 

blast  charcoal  iron,  a  maximum  uf  $U> 

per  >;ross  ton  above  base  for  iron  ran>;- 
inc  .40  to  .60  pho.<phorus,  and  silicon 
$1  to  $2. 

"For  grades  running  below  these 
analyses  correspondinir  reductions  n> 
usual  to  the  trade  to  be  made. 

"Cold  blast  charcoal  iron  a  maximum 
of  $22  per  uross  ton  above  base,  witli 
customary  reductions  for  lower  grades, 
as  recognized  by  the  trade. 

"Lake  Superior  iron  $2.50  per  trross 

ton  above  base  for  iron  averasinj:  $1.2.'> silicon.  Other  trrades  to  be  adjusted  a? 

per  the  custom  of  the  trade,  depending: 

upon  the  silicon,  phosphorus  and  man- 
l^anese  contents  of  the  iron. 

".Ml  of  these  charcoal  iron  differen- 
tials to  be  considered  in  connection  with 

the  base  price. 

"Hiirh  silicon  or  silvery  iron — For  iron 
containini;  6  per  cent,  silicon.  $7  per 
pross  ton  above  base;  7  per  cent,  silicon. 
$9  per  irross  ton  above  base;  8  per  cent, 
silicon,  $11.50  per  pross  ton  above  base; 
9  per  cent,  silicon,  $14  per  pross  ton 
above  base;  10  per  cent,  silicon,  $17  per 
gross  ton  above  base. 

"Three  dollars  per  gross  ton  advance 
for  each  1  per  cent,  silicon  for  11  per 
cent,  and  over. 

"Bessemer  ferro-silicon — For  iron  con- 
tainine  10  per  cent,  silicon.  $22  per  cross 
ton  above  base;  11  per  cent,  silicon, 

$25.30  per  gross  ton  above  base;  12  per 
cent,  silicon,  $28.60  per  gross  ton  above 
base. 

"Low  phosphorus  iron — Iron  contain- 

ing phosphorus  and  sulphur  not  exceed- 
ing .04  and  silicon  not  exceeding  2  per 

cent.  For  copper  bearing  iron,  $17  per 
gross  ton  above  base;  for  copper  free 
iron.  $20  per  gross  ton  above  base. 

".\  sliding  scale  of  $1.50  per  gross  ton 
advance  for  each  reduction  in  phos- 

phorus of  .005  per  cent,  below  .04,  and 
$1.75  per  gross  ton  for  each  1  per  cent. 

of  silicon  in  excess  of  2  per  cent." 

  ©   
FIRM  W.VNTS  CATALOGUES 

IN  the  recent  fire  which  destroyed  the 

entire  for<?ine  plant  of  the  Cluff  Am- 
munition Co..  Ltd.,  Atlantic  Avenue.  To- 

ronto, the  firm's  records  were  completely 
lost.  Thev  are  anxious  to  renew  their 

cataloffue  file,  and  would  appreciate  new 

copies  of  equipment,  manufacturers' 
literature,  etc. 

  ©   
THE  largest  hydraulic  power  installa- 

tion in  South  Africa  is  at  Barberton,  and 

is  capable  of  developing  3,000  horse- 
power. Only  about  1.1  per  cent,  of  the 

power  of  the  Union  is  obtained  from 
water. 

Enlarged  Canadian  Trade  Intelligence 
Ser\  ice 

I'nilrr  Ihr  iirrnitB(«innjil  niuilr  Uy  the  .>llikl»tcr  of  Tniilr  ifcnil  ('oiiiint'rrt'  with  .sir 

Ktlt«»rtl  Urry  In  July,  IVU,  (lir  Pc iMirtini-iit  of  TriKl'9  nnil  ('oiiiiiu'r4-o,  tXlan'u,  U 

alilr  to  prranit  llic  follontiiK  lUt  of  llip  iiiorv  liiiporlniit  llrltlHli  ('oiihiiIiiIi'h  »lioNr 
olTlrrra  liitvr  brrii  In^lriitlrd  l>.t  (lir  I  orrlicii  Offli'o  to  iinHWor  tiuiiilrloH  fr4)in  itnil  gtvc 

Infoniiiitlou  to   ('»n:i(liiiti>   who    uIbIi   io  t-onaiiU   tlioiii   In   rcfrroiit't*   to   triidv   niiillerH. 

LIKA/.ll.     Uahln.    ItrUisIl    (.'oiiBUl        KJu   dc 
.laiii-lru.   Urlilbh  c'ouMUl  Gfucntl. 

ClIILi:    —    Vil|'urul»u.      llrltUh       Cuusul 

■C0H>.\UIIA  —   li.igolii,     Itrltlsb     Consul liouerul. 

KCUAUOU— yulto,    Brlllsb    Cod«u1    Ueii- 
iTul.     ciuiDijull,  Urlllab  Cuiibiil. 

tXJVlT  —  Alexaodrlu,  lirltisb  Consul <jt'nernl. 

KUANCE— Iliivre.  Crlllsh  Oonaul  General. 
.Mnrsollirs,    Urltlsb    Consul    GeDCritl. 

IXniA— Caliuttii.  DIrecior  Gcnernl  of 
I V.;ii menial    InlelllRcnce. 

IT.\I/Y — Genoa.  Britlsli  Consrul  General. 
Milan,  llrlllab    Consul. 

ME.MCO— Mexl.o.  Itrlllgh  Consul  Gen- eral. 

.MOTHlJltLA.NUS— AaiHlcMdum,         HrUlah 
CuUHUl. 

I'A.NA.MA— Colon,  Urltlsb  Cuuaul.  I'uua- 
uia,  Xlrlllab  Vke-Cousul. 

I'EUL— Lluia,    British    Vkc-Con8.ul. 
I'DKTL'GAL— Lisbon,    Brltlab    Consul. 

HUSiSI.V — .MoBiow,  Britlsli  Conaul  Gen- 
cTttl.  i'etronrad,  Brlllsb  Consul,  Vla- 
(Uvostofk.  Ilrlllnb  Consul.  OilesHii, 
Britlsli    Consul   (leiieral. 

Sl'AlN— Biircelona,  Brltlsb  Consul  Gen- 
eral.    .Madrid,  Brltlsb  Consul. 

SWEDEN— Stockbolni,   Britlsli   Consul. 
SWITZEUI/AND— Geneva,  Brltlsb  Consul. 
LKUGUAY— Monte  Video,  British  Vlce- Consul. 

VENEZUELA  —  Caracas,  British  Vlw- Consul. 

Canadian  Commercial  Intelligence 
Service 

The  Depiirtnifnt  of  Trntle  and  Commerce  Invites  rorrespondence  from  Canadian 
exporterN  or  Importfrs  upon  all  trade  matters.  Caniullan  Trade  ComminsionerH  and 
Commerritil  AirentH  hliouid  be  l<cpt  supplied  with  catalocues,  price  llNts,  discount 

rates,  ttc,  and  (he  luiineN  and  addresses  of  iriide  representatives  by  Canadian  export- 
ers, CatHloip ue<«  Kbould  state  wlietlier  prices  are  at  factor.v  point,  f.o.b.  at  port  of 

shipment,  or.  nhlcii  is  preferable,  e.l.f.  at  foreign   port. 

CAN.VUIAN    TRADE    COMMISSIONERS. 

ARiGE.NTINE  REPUBLIC— B.  S.  Webb,  Acting  Canadian  Trade  Commissioner,  Recon- 
qulsta,  No.  46.  Butoos  Aires.    Cable  address,  Canadian. 

AUSTRALIA— U.    H     Ross,    Stock    Exchange    Bulldlne,    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 — .T.   W.   Uos.s.   13   Nanking   Road,   Shanghai.     Cable  address,   Cancoma. 
CUB.\ — .\ctlng  Canadian  Trade  Commissioner,  Lonja  del  Commercl,  Apartado  1290, 

Havana.     Cable  address,  Cantracom. 
FR.\NCE — Phillipe  Roy,  Commissioner  General,  17  and  19  Boulevard  des  Capuclne.si 

Paris.     Cable  address,  Stadarona. 
IT.VLT- W.  Mc.   Clarke,   c/o   H.   M.  Consul,   Milan. 
JAPAN— B.  F.  Crowe,  .\ctlng  Canadian  Trade  Commissioner,  P.  O.  Boi  109,  Toko- 

bama.     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  Agent. 
Bukhgolza  Ulitza   No.  4.  Omsk.  Siberia, 

NEWFOUJiDLANTJ- W.  W.  Nicholson,  Bank  of  Montreal  Building,  Water  Street,  St. 
John's.      Cable  address.   Canadian. 

NEW  ZEALAND- W.  A.  Beddoc,  Union  Buildings,  Customs  Street,  Auckland.  Cable 
address.   Canadian. 

SOUTH  .4FRIC.\— W.  J.  Egan,  Norwich  Union  Buildings,  Cape  Town,  Cable  address. 
Cantracom, 

UNITED  KINGDOM— Harrison  Watson,  Suh-dlvlslon  E.C..  2,  73  Baslnghall  Street. 
London.  E.C..  England.  Cable  address.  Sleighing,  London.  N,  D.  Johnston,  Sun 
Building.  Cl.ire  Street.  Bristol.  Cable  address,  Canadian.  J,  E.  Ra.v,  Central 
Honse.  Birmingham.  Cable  address,  Canadian.  J.  Forsyth  Smith,  31  North 
John  Street,  Liverpool.  Cable  address.  Cantracom,  F,  A,  C.  Blckerdlke,  4  St. 
Ann's  Square,  Manchester.  Cable  address.  Cantracom.  J.  Forsyth  Smith,  Acting 
Canadian  Trade  Commissioner,  87  Union  Street,  Glasgow,  Scotland.  Cable  ad- 

dress.  Contracom. 

CANADIAN  COM.MERCIAI.  AGENTS 
AUSTRALIA— B.   Mlllin.   Royal  E:xchange  Building,  Sydney,   N.S.W. 
BRITISH    WEPT    INDIES— Edgar    Tripp.    Port   of   Spain,    Trinidad.      Cable    address, 

Canadian.     R,  H,  Curry,   Nassau,  Baham.TS, 
NORTVAT   AND    DENMARK-^,    E.   Sontum    Grnbbegd    No.   4,   Ohrlstlanla,    Norway, 

Cable   address.    Sontums. 
SP-ilN — J.  F.  Roberts,   Hotel  Cuatro  Naclones,  Barcelona. 

CANADIAN   HIGH   COMMISSIONER'S  OFFICE 
UNITED    KINGDOM — W.    L.    GrltTltb.    Secretary,    17    Victoria    Street,    London.    S.W,. 

England.     Cable  address.  Dominion.   London. 
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In   Stock  For  Immediate  Shipment 

DIAMOND  6X 

DISC  GRINDER 

EQUIPMENT 
18"  discs 

Ring  whee    chuc     and  emery  wheel 

Universa    lever  table  on  R.H.  side 

Plain  swinging  table  on  L.H.  side 

18"  Universal  cementing  press. 

Write  for  prices  and  details 

THE  A.R.WILLIAMS  MACHINERY  COMPANY,  LIMITED 
W.  Front  St. 

"'If  it's  Miuhniery  Write  Williams'' 
Toronto 

Double-Quick  Cutting-Off 
THE  HUBLBUT-ROGERiS  CUTTIN'G-OFP  AND  CEN- 

TERING MACHINE  has  the  advantage  of  two  cutting 
tools. 

E>ach  tool  l8  rigidly  supported  In  a  stationary  block 
at   an   angle  which   permits   a   strong  shearing   cut. 

mTH  THIS  MACHINE  PRODUCTION  CAN  BE 
NEARLY  DOUBLED,  and  the  utmost  accuracy  main- 

tained   under   the   hardest    of  work. 

Read    fall    details.      Write    for    cataloeae. 

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

FORBIGiN  AGE3NTS— England,  Chas.  Churchill  &  Co., 
L/td.,  London,  Manchester,  Glasgow,  Newcastle-on-Tyne. 
H.    W.    Petrle,   Toronto,   Canada. 

Two  Tools 

Work  in 

Same  Cut 

a 
A  Model  Foundry 

>> 

is  the  name  of  our  ;^)6-page  Vjook  describing  each  depart- 
ment of  the  foundry  and  general  method  followed  in 

laying  out  a  complete  plant.  A  typical  layout  is  given, 
list  of  equipment  and  numerous  illustrations.  Send 
for  a  copy  to-day. 

Cranes 

of  all 

Types 

WHITING 
FOUNDRYEQUIPMENTCQ 

HARVEV-ILL.U.S.A. 

Catalogs 

on 
Request  ̂  
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INDUSTRIAL  \  CONSTRUCTION  NEWS 
Elslablishmrnt   or   EnUr^emrnt   o(    Factories,   Mills,   Power  Plants,   Etc.;  Construc- 

tion    of     Railways,     Bridges,      Etc;      Municipal     UndcrtaLings ;      Mining      News 

I.NC.IM  I.RINC; 

l.tM  i»,  Hur. — Thi-  Dossuult  Co.  will 
buiKi   iiiiii   oijuip  :i   machino  shop. 

Hamillun.  On!.— The  Fro.-it  Wire  Fence 
Co.  will  extend  their  factory   here. 

liridKrwattT,  N.S. — The  liray  Murine 
.Motor  Co.  lu.'iy  e.>itubli^ih  a  plant  here. 

Wriland. — The  C^maila  Foundries  & 
FofKinjis  Co.  have  recently  secured  some 
important   orders   for   marine   fortrinirs. 
New  (WnNKow,  N.S. — The  Nova  Scotia 

Steel  &  Cojil  Co.  will  make  a  number  of 
extensions  and  improvements  to  their 
steel  plant 
Sydney.  N.S.— The  Sydney  Foundry  & 

Machine  Co.,  will  build  a  foundry  at 
Halifax,  to  cost  17.500.  Wilfred  Clarke 
is    manag:er. 

Samia. — The  Holmes  Foundry  Co.,  a 
recently  organized  concern,  will  build  a 
plant  here.  It  is  expected  that  construc- 

tion work  will  commence  shortly. 
Orillia. — The  dam  at  RacRed  Rapids 

will  be  blown  out  on  Nov.  10.  Every- 
thing else  is  ready  for  startinp;  up  the 

new  plant.  Two  units  in  the  power 
house  are  completed,  and  ready  for 
operation. 

Watford,  Ont-— The  St.  Andrews  Wire 
Works  of  Canada,  Ltd.,  has  taken  a 
building  at  Strathroy,  Ont.,  which  it  will 
remodel  and  equip  for  the  manufacture 
of  wire  products,  etc.  G.  M.  Haldane  is 
local  manager. 

Port  .\rthur. — Work  on  the  new  plant 
of  the  Port  -Arthur  Pulp  &  Paper  Co. 
though  held  up  by  the  advent  of  cold 
weather  is  progressing  favorably.  It  is 
expected  that  the  mill  will  be  in  oper- 

ation   early   next   month. 
Nanaimo.  B.C. — Coal  was  struck  re- 

cently by  Canadian  Collieries  and  the 
new  mine  is  being  opened  by  them  at 
South  Wellington,  four  miles  from  this 
city.  The  seam  was  tapped  by  a  stope 
12  feet  from  the  surface  and  development 
work  will  be  rushed  with  all  possible 

speed. 
Hamilton.  Ont. — The  Dominion  Found- 

ries &  Steel  Co.  has  started  operations 
at  its  new  plate  mill.  In  the  meantime 
it  is  understood  that  the  plates  w'll  be 
made  from  rejected  shells.  The  mill  will 
roll  plates  from  %  inch  to  %  inch  thick. 
24  inches  wide  and  any  weight  up  to 
500  pounds. 

Trail,  B.C. — Consolidated  Mining  and 
Smelting  Co.  of  Canada  has  completed 
the  purchase  of  the  mines  and  minins 
properties  in  the  Camn  McKinney  and 
Fairview  districts  of  British  Columbi.i 
and  preparations  are  being  made  for 
production,  .^bout  2.000  acres  in  each 
came  is  involved. 

Toronto,  Ont. — Fire  believed  to  have 
been  caused  by  spontaneous  combustion 

early  Saturday  morning  destro%-ed  the 
forcing  plant  of  the  Cluff  Brothers  Am- 
monition  Co.,  of  28  Atlantic  Avenue.  The 

loss  is  phiced  at  $200,000.  all  o(  wliidi 
is  covered  by  insurance.  After  the  lire 
H.  J.  CIulT  intimated  that  the  plant 
would   be   rebulit    as   goon   as   possible. 

Vancouver.  —  The  West>  Kootenay 

I\iwer  &  Light  ('o.,  a  subsidiary  of  the 
Consolidated,  is  buililing  a  line  from  Cas- 

cade Station  tn  Princeton.  B.C.,  that  will 
enter  the  McKinney  and  Fairview  fields. 

The  extension  of  the  company's  power 
lines  to  Princeton,  B.C.,  where  it  is  to 
furnish  power  for  the  Canada  Copper 
Corporation,  passes  through  the  camps 
of  McKinney  and  Fairview.  which  were 
abandoned  on  account  of  not  being  able 
to  get  the  necessary  cheap  power  to- work 
them,  .\nticipatinir  this  extension,  the 
Consolidated  .Mining  &  .Smelting  Co.  have 
got  control  of  these  properties  for  a 
nominal  sum.  and  with  the  cheap  power 
available  will  now  develop  them. 

GENERAL 
Medicine  Hat. — The  Dominion  (JIass 

Co.  has  taken  over  the  Alberta  Bottle W'orks. 

Tillsonbiirg.  Ont. — A  large  gusher 
struck  a  few  days  ago  near  Port  Burwel! 
promises  to  be  one  of  the  richest  gas 
wells  in  the  district. 

Three  Rivers,  Que. — La  Manufacture 
de  Seaux  et  Boites  des  Trois  Rivieres  is 
the  name  of  a  company  which  has  just 

established  a  factory  for  the  manufac- 
ture of  pails  of  all  sizes,  butter  boxes 

and  packing  cases  in  Three  Rivers. 
Whitby.  Ont.— The  United  Rubber 

Mf'j.  &  RecHiming  Co.  propose  estab- 
lishing a  f.-'ctory  here.  The  to'wn  will, 

loan  the  company  $2.';,000  and  free  lightJ 
and  w-ater  in  return  for  which  they  will 
erect  and  equip  a  factory  costing  at  leasti 

$50,000.  A  by-law  will"  be  submitted  to the  ratepayers  on  Nov.  26. 
Georgetown.  Ont. — One  of  the  main 

buildinars  of  the  Provincial  Paper  Mills 
here  was  destroyed  by  fire  on  Oct.  29. 
It  will  take  several  weeks  before  repairs 
can  be  mqde  and  the  plant  put  in  full 
operation  again.  The  cause  of  the  fire 
is  unknown.  The  loss  is  estimated  at 
$25,000,  covered  by  insurance. 

ELECTRICAL 
Chatham,  Ont. — A  movement  has  been 

inaugurated  bv  the  residents  of  Merlin 
to  secure  Hydro  power  for  the  village. 
Active  measures  are  being  taken  so  th^t 
the  proposition  can  be  decided  on  at  the 
polls   at  the   county   elections. 
Walkerton,  Ont. — Mayor  Johnston  has 

had  word  from  the  District  Hydro  Elec- 
tric Engineer  that  the  Hydro  is  ready 

to  go  ahead  with  their  proposition  to  sup- 
ply Walkerton  with  power.  The  scheme 

is  to  take  over  the  two  plants  of  the  Sau- 
ffeen  Electric  Co.  at  Walkerton  and  to 
develop  further  nower  on  tse  Saugeen, 
to  reinforce  the  Eugenia  system. 

MUNICIPAL 
SauK  Sle.  Marie. — The  t'ity  Council 

are  building  a  pump  house  and  installing 
new  eciuipment. 

Toronto. — The  Roscdale  section  of  the 

Hloor  Street  Viaduct  has  been  complet- 
ed, and  oflicially  taken  over  by  the  city. 

There  was  no  ceremony  in  connection 
with  the  transfer. 

BUILDING 
Toronto. — A  block  of  stores  will  be 

erected  by  Frank  Stollery  at  the  corner 
of  Yonge  and  Bloor  Streets  at  a  cost  of 

.$100,000. 

PERSONAL 
Arthur  Hattcn  has  been  appointed 

Chairman  of  the  newly-organized  Can- 
adian Railway  Association  of  National 

Defence.  I 

J.  J.  Scullan,  connected  with  the  Tor- 
onto plant  of  Canadian  Allis-Chalmers, 

has  been  appointed  general  superintend- 
ant  of  the  company's  branch  at  Bridge- 
burg,  Ont. 

Lloyd  Harris,  president  of  the  Russell 
Motor  Co.,  Toronto,  has  undertaken,  at 
the  request  of  tiie  Imperial  Munitions 
Board,  the  duty  of  reprpsenting  the 
Board  at  Washington,  D.C. 

J.  M.  Pouliot.  manager  of  the  Gaspe 
and  Bale  des  Chaleurs  Navigation  Co., 
owners  of  the  coasting  steamers  Gaspe- 
sien  and  Percesien  was  drowned  at  Que- 

bec on  Oct.  29,  by  falling  between  the 
wharf  here  and  the   Gaspesien. 

H.  J.  Fuller  of  New  York,  president  of 
the  Canadian  Fairbanks-Morse  Co.,  has 
been  appointed  to  represent  the  Imperial 
Munitions  Board  in  New  York  in  con- 

nection with  munitions  and  marine  equip- 
ment contracts. 

Horace  S.  Wilcocks.  vice-president  and 
managing  director  of  the  North  Ameri- 

can Chemical  Co.,  and  director  of  the  De- 
calcomania  Co.  of  Canada,  died  suddenly 
at  his  home,  .34  Nina  Avenue,  Toronto, 
last  week.  Mr.  Wilcocks  was  born  at 

Kingsey,  Que.,  in  1862. 
J.  Nelson  Hunter,  of  the  Combustion 

Engineerincr  Corporation-  New  York,  has 
ioined  the  British  Royal  Flying  Corps. 

Five  other  members  of  the  Corporation's 
draftine-room  staff  have  ioined  various 
branches  of  the  service  in  the  United 
States  Army  and  Navy. 

W.  A.  Kirkwood.  for  some  years  loco- 
motive foreman  on  the  Grand  Trunk  for 

the  Stratford,  Ont..  district,  has  been 
promoted  to  the  position  of  assistant 
master  mechanic  of  the  Allandale  Divi- 

sion and  will  have  under  his  supervision 

many  of  the  larger  places  in  that  dis- 
trict, including  Toronto.  Fort  Erie. 

Niagara  Falls  and   several  other  places. 
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Daylight  Saving 
with  a 

GEOMETRIC 
That  is  what  it  amounts  to.  Time  is 

not  the  only  thing  saved,  either.  Geo- 
metries are  a  saving  proposition  all 

around. 

This  Geometric  Collapsing  Tap 
is   specially  arranged  for 
deej)  tapijiug  in  Projectile  j^ 
Caps. 

All  classes  of  thread  tap- 
ping above  s^-inch  dia- 

meter are  taken  care  of 

bv  Geometric  Collapsing- 
Taps. 

Twenty-five  years  of  specializing  in  Screw  Thread  Cutting 
Tools  has  made  the  name  GEOMETRIC  stand  for  all  that 
could  be  asked  in  Screw  Thread  Production, 

When  it  is  an  outside  thread. 
Geometric  Die  Heads  cut  every 

style  from  1'16-inch  size  up  to 
greatest  required  diameter. 

A  U.S.  Navy  Yard  is  using  this 

41/o-iiich  size  Style  "D"  Geo- 
metric Die  Head.  United  States 

Navy  Yards  accept  no  second 

quality. 

Do  your  Screw  Machines  and 

Turret  Lathes  swing  Geo- 

metries'? 
You  have  as  much  right  to 
Geometric  benefits  as  any  other 
manufacturer. 

The  Geometric  Tool  Company,  New  Haven,  Conn.,  U.S.A. 
Canadian  Agents: 

Williams  &  Wilson,  Limited,  Montreal.     The  A.  R.  William  Machinery  Company,  Limited,  Toronto,  Winnipeg,   St.  John,  N.B. 

//    any    aduertiseynent   interests   you,    tear  it    out   now   and   place   with    Utters  to  be  answered. 
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Mr.   Kirkwood   is   succeedioi;  J.   B.   Don- 
nolly  who  is  now  on  the  prnsion  list. 

l.irut.-(.'ol.  'I'humaH  C.  lr\iiiK,  Jr^  D.S. 
0„  of  Toronto,  Conimnniliii);  DiVioer  of 
the  1st  Cunaiiiitn  Knirinoors,  has  been 
killed  in  iiction.  Licut.Col.  Irving  wont 

ovorsous  with  thi*  tirjit  t'anadiun  coi\- 

tin^cont  :\i  n  cupL:iin  with  tho  I'lwiadian 
En^rinoers.  In  Octohor,  la  I. I.  ho  was 
Kazotted  major  of  tho  Second  Kiold  Co. 
Enirincers.  Ho  wa.s  dororatod  with  tho 

D.S.O.  for  di.'itint:ui.iheil  conduct  on  tho 
field  and  later  wu.-;  promoted  to  a  liouton- 

«nt-colonel.  Iteforo  joining  tho  O.K.F.. 
LieuL-Col.  IrvinK  was  a  member  of  the 
MotTat-Irvinjr  Steel  Co.,  and  vice-presi- 

dent of  tho  C.  W.  Hunt  Co.,  consulting 
and  inspectinfr  engineers  of  Toronto. 

MARINE 
No»i-a>tlo.  N.l>. — Tho  International 

Shipbuilding  Corporation  has  commenc- 
ed the  erection  of  an  extensive  plant  for 

wooden  vessels  at  N'ordin,  on  the  Mir- 
amichi  River.  The  first  keel  will  be  laid 
shortly. 

St.  Johns,  -Nrtd. — It  is  the  intention  of 
the  Newfoundland  Government  to  sub- 

mit to  the  Lejrislature  at  its  next  session 
a  bill  to  limit  the  class  of  vessels  entitled 

■to  bounty  from  the  Government  under 

the  present  shipping-  bounty  law.  Here- 
after bounty  will  be  payable  on  vessels 

not  exceeding  120  tons  gross  measure- 
ment. Vessels  exceeding  120  tons  gross 

will  not  qualify  for  any  bounty  whatever. 

TENDERS 
Vancouver. — Tenders  are  being  receiv- 

vd  for  material  for  the  proposed  C.  N.  R. 

depot  here  by  the  contractors,  the  North- 
ern Construction  Co.,  of  Winnipe.g. 

Strathroy.  Ont.— The  Town  Council 
are  calling  for  tenders  for  a  pump  house 
and  turbine  pump.  Full  particulars 
may  be  obtained  from  the  engineers, 
Kerry  &  Chace.  Toronto. 

Chapleau,  OnU — Tenders  will  be  re- 
ceived by  the  town  clerk  until  Thursday, 

Nov.  15.  1917,  for  turbine  pump,  400  gal- 
lons capacity,  operated  by  40  h.p.  motor. 

Specification,  plan,  etc.,  may  be  seen  at 
the  ofiice  of  the  town  clerk  at  Chapleau, 
or  at  the  office  of  Chipman  &  Power, 
Mail    Building,   Toronto. 

Winnipeg,  Man. — Tenders  covering 

■work  that  will  represent  an  expenditure 
of  approximately  $1,250,000  are  being 
called  for  by  the  Administrative  Board 
of  the  Greater  Winnipeg  Water  District, 

as  follows: — Tenders  for  the  gate  house 
and  intake  at  Shoal  Lake  will  be  receiv- 

ed up  to  Nov.  16;  for  cast  iron  gate 
valves,  air  valves  and  sluice  gates  up  to 
Nov.  26;  for  material  to  be  used  for  the 

■pipe  line  from  the  Red  River  to  the  Mc- 
Phillips  Street  reservoir  up  to  Dec.  3, 
and  for  the  construction  of  the  pipe  line 
up  to  Dec.  3.  Chief  engineer,  W.  G. 
Chace;  chairman,  R.   D.  Waugh. 

Halifax,  N.S. — Tenders  addressed  to 
the  Naval  Store  Officer,  H.M.C.  Dock- 

y-rd,  Halifax,  N.S.,  will  be  received  up 
tD  Thtirsday,  Nov.  15,  1917,  for  the  pur- 

chase of  any  or  all  of  tho  following; 
Stool,  variou.-i;  iron,  variou.s;  brass,  cop- 

per, load  ami  motal,  old;  stovos,  ranges; 
kettles,  various;  rubber  bool.s  and  rub- 

bers; rubber,  old;  hosos.  rubber,  rubber- 
lined  and  canvas;  leather  boots,  belling 
and  scrap  leather;  wash-stands,  lockers, 
chairs,  etc.;  sacks,  coal;  files,  old;  cord- 

ago,  old,  paporstulf;  wiro-ropo,  old;  bunt- 
ing, old;  hammocks,  old;  cable,  old; 

bronze  braided  and  electric;  carpets  and 

rugs;  ship's  boats;  miscellaneous  tools; 
diving  gear;  canvas,  old;  lamps  and  Ian- 
terns,  oil  and  electric;  clocks,  telescopes, 
binoi-ulars.  barometers,  logs,  etc.;  pipe 
eleniont-s,  ex  "Belleville"  boilers,  life 
bolts,  and  cork,  old;  refrigerating  plant, 
including  vertical  steam  engine,  copper 
and  iron  coils,  etc.;  rigging  returned 
from  patrol  vessels;  and  steam  launch, 
high  speed,  engine  and  boiler  complete, 
including  spare  gear.  Complete  lists, 
with  quantities  otTered  for  sale,  may  be 

had  on  application  to  the  Naval  Store 
Officer,  H.M.C.  Dockyard,  Halifax,  N.S. 

WOODWORKING 
Toronto. — W.  Williamson  will  build  an 

extension  to  his  planing  mill  on  Wood- 
bine .Avenue,  at  a  cost  of  $3,500. 

R.A I LWAYS&  BRIDGES 
Toronto. — The  Ontario  Railway  and 

Municipal  Hoard  has  issued  an  order  au- 
thorizing the  Toronto  Street  Railway  to 

operate  a  regular  street  car  service  on 
the  double  tracks  recently  laid  down, 
connecting  the  Queen  Street  line  at  the 

Don  Bridge  with  the  harbor  improve- 
ments  area. 

Ottawa,  Ont. — The  new  Pretoria 

Avenue  bridge,  erected  at  the  joint  ex- 
pense of  the  city  and  the  Dominion  Gov- 

ernment, is  now  ready  for  traffic.  The 
construction  of  the  bridge  is  complete, 
with  the  exception  of  railings  on  the 
north  side,  which  have  yet  to  be  erected. 
Assistant  City  Engineer  Askwith  has 
caused  a  test  to  be  made  of  the  apparatlis 

by  which  the  centre  of  the  bridge  is  lift- 
ed for  the  passage  of  boats  in  the  canal. 

The  lifting  required  only  45  seconds. 

TRADE  GOSSIP 
Babcock  &  Wilcox,  Montreal,  have  been 

.•iwarded  the  contract  for  boilers  for  $50,- 
000  addition  to  factory  for  the  Spring- 

field Milk  Co.  at  Springfield,  Ont. 
Toronto. — The  Russell  Motor  Co.  of 

this  city  will  build  a  factory  at  Buffalo, 
N.Y.,  for  manufacturing  war  equipment 
for  the   United   States   Government. 

The  Nova  Scotia  Steel  Co.,  New  Glas 
gow,  N.S.,  has  attached  to  its  staff  Miss 
Whidden  of  Birmingham,  Ala.,  to  in- 

augurate social  welfare  work  among  the 
employees.  Miss  Whidden  has  had  large 
experience  in  this  class  of  work  in  the 
States. 

Tungsten  More  Active. — Improvement 
is  noted  in  the  market  for  tungsten  but 

the  more  active  demand  has  not  influ- 
enced the  price  which  is  unchanged  at 

former  quotations.  Wolframite  is  quot- 
ed as  to  quality  at  $23  to  $25  and 

Scheelite  at  $26  per  unit  for  high  grade 

on  the  basis  of  (iO  per  cent,  metal  or  30c 

per  unit  a<lditional  up  to  5  per  cent. 
Concrete   Stoamor   to    be    Launched. — 

Tho  ilate  set  for  launching  the  "Con- 
cretia"  at  Montreal  has  been  decided  for 
the  Gth  or  tho  8th  of  this  month.  The 
deck  has  been  completed  and  they  are 
now  finishing  the  hatches.  Work  has 
been  started  on  preparing  the  ways  on 
which  she  will  be  launcheil.  Tackle  will 
be  useii  to  ease  her  down  the  incline. 

Canadian  CuMlonis  Koceipls. — Custom 
receii)ls  for  the  Dominion  during  the 
month  of  October  totalled  $13,722,883. 
This  was  an  increase  of  $1,7(11,953  over 

the  same  month  a  year  ago,  when  the  re- 
ceipts totalled  $il,9(!0.!)3it.  For  the 

seven  months  of  the  fiscal  year  ending 
October  31  customs  recei))ts  totalled 

$102,375,295,  as  compared  with  $82,525,- 
477  for  the  same  period  last  year.  This 
constitutes  an  increase  of  $19,849,817. 

Export  of  Munitions  Machinery  Pro- 
hibited.— An  order-in-council  has  been  is- 

sued on  the  recommendation  of  the  act- 
ing Minister  of  Customs  ordering  that 

the  exportation  to  the  United  Kingdom, 
British  possessions  and  protectorates  and 

to  all  foreign  countries,  of  plant,  ma- 
chinery and  equipment  of  all  kinds  for 

the  manufacture  or  production  of  muni- 
tions of  war  shall  be  and  is  hereby  pro- 

hibited except  under  license  from  the 
Minister  of  Customs. 

The  Canadian  .\Ilis-Chalmers  Co.  has 

a  contract  for  four  3,500-ton  steel  steam- 
ers for  the  British  Government,  to  be 

built  at  Bridgeburg,  Ont.  It  is  under- 
stood that  the  Bntish  Government  will 

be  granted  a  long  time  credit  for  the 
full  value  of  the  vessels.  The  four  steel 

freighters  will  cost  the  British  Govern- 
ment three  million  dollars,  but  this  sum 

will  not  have  to  be  paid  to  the  company 

for  two  years.  In  the  meantime  it  will 
be  carried  as  an  ordinary  book  account 
by  the  big  corporation,  and  without  any 
security  being  required. 

Regulate    Ontario    Power    Output.    — 
The  Dominion  Government  has  been  ask- 

ed by  Sir  Adam  Beck,  on  behalf  of  the 

Provincial  Govei-nnient,  the  Hydro-Elec- 
tric Commission  and  the  municipalities 

interested  in  the  Hydro  movement  to  ap- 
point under  the  War  Measures  Act  a 

controller  to  regulate  and  govern  the 
whole  question  of  production  and  export 
of  power  in  Ontario.  Sir  Adam  made  a 
strong  plea  for  effective  regulation  of 
the  power  production,  giving  primary 

consideration  to  the  needs  of  the  muni- 

tions business  and  overcoming  the  diffi- 
culties which  are  encountered  at  present. 

Substitute  for  Sheet  .Steel. — An  as- 
bestos-cement composition  is  being  man- 

ufactured in  England  as  a  substitute  for 
sheet  steel  for  various  purposes.  Ground 
asbestos  is  mixed  in  the  proportion  of  one 
to  six  with  Portland  cement  and  worked 

into  a  paste  with  water.  A  machine 
something  on  the  order  of  those  used  in 

making  paper  forms  it  into  sheets,  which 
are  trimmed  to  size  and  if  desired  corru- 

gated for  roofing  purposes.  After  sea- 
soning the  material  is  ready  for  use.  It 

is  durable,  resistant  to  climatic  condi- 

tions,   particularly   acids    in   the    atmos- 
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phere;  fireproof  and  also  a  non-conductor 
of  heat. 

Brantford,  Ont. — An  announcement 
has  been  made  from  New  York  that  the 
American  Steel  Products  Corporation 
has  been  organized  with  a  capital  of  one 
million  dollars,  the  officers  being  W.  P. 
Kellett,  president;  D.  O.  Johnston,  vice- 
president;  treasurer,  M.  M.  McGraw; 
secretary,  P.  H.  Secord;  W.  S.  Brewster, 
of  Brantford,  and  W.  S.  Tomlinson,  Tor- 

onto, directors.  All  but  the  latter  are 
Brantford  men.  The  new  organization 
will  take  in  the  Dominion  Steel  Products 
Co.  of  this  city,  and  it  is  e.xpected  that 
as  a  result  the  local  company  will  dou- 

ble its  present  plant.  The  local  plant  is 
now  working  on  the  line  and  propeller 
shafting  for  one  hundred  of  the  new 
ships  being  built  in  the  United  States. 
New  Steel  Company  Incorporated. — 

A  new  concern,  the  Alloy  Steel  Works, 
has  been  incorporated  with  an  Ontario 
provincial  charter  to  take  over  the  steel 
plant  on  Front  Street,  Toronto,  formerly 
operated  by  the  IMoffatt-Irving  Steel  Co. 
Ihe  new  concern  will  continue  to  make 
steel  castings  by  the  electric  furnace 
process  which  at  this  plant  utilizes  flue 
dust  or  fines  for  making  steel.  The  com- 

pany contemplates  enlarging  the  capac- 
city  of  the  plant  by  the  installation  of 
another  furnace.  John  R,  Russell  and 
H.  T.  Armstrong  of  Toronto  are  inter- 

ested in  the  new  venture  which  is  capi- 
talized at  $100,000. 

Maximum  Prices  Fixed  for  Steel  Sup- 
plies.— President  Wilson  at  Washington 

on  Monday  approved  an  agreement  made 
by  the  War  Industries  Board  with  the 
principal  steel  manufacturers  of  fixing 
maximum  prices,  subject  to  revision  Jan- 

uary 1,  on  certain  steel  articles,  including 
sheets,  pipe,  cold  rolled  steel,  scrap  iron, 
wire  and  tin  plate.  The  prices  for  sheets 
range  from  $4.25  to  $6.2.5  per  100  pounds 
f.o.b.  Pittsburgh,  according  to  grades. 
On  three-quarter-inch  pipe  to  three-inch 
black  steel  pipe  a  discount  of  52  and  five 
and  2Vo  per  cent,  f.o.b.  Pittsburgh  was 
fixed.  The  agreement  on  cold  rolled  steel 
was  17  per  cent. 

Concrete  Motor  Ships. — The  Commit- 

tee of  Lloyd's  Register  of  Shipping,  Lon- 
don, England,  have  during  the  last  three 

months  approved  the  plans  for  the  con- 
struction of  a  number  of  non-propelling 

barges,  some  of  them  designed  to  carry 
500  tons  deadweight,  and  also  of  a  motor 
vessel,  to  be  built  of  ferro-concrete  in 
the  United  Kingdom  and  in  Norway  for 
the  British  and  Scandinavian  coastal 
trades.  These  vessels  will  be  built  un- 

der the  inspection  of  the  society's  sur- 
veyors with  a  view  to  classification  in 

Lloyd's  Register  book.  Plans  of  other 
ferro-concrete  vessels  of  larger  carrying 
capacity  for  certain  sea  trades  are  at 
the  present  moment  under  consideration. 

Big  Coal  Production  in  B.  C.  and  Al- 
berta.— A  gratifying  report  in  connec- 

tion with  the  output  of  coal  in  district 
18,  which  comprises  part  of  the  Pro- 

vince of  British  Columbia  and  part  of 
Alberta,  has  been  received  by  the  Do- 

minion Minister  of  Labor  at  Ottawa  from 
W.  H.  Armstrong,  Director  of  Coal  Op- 

erators in  that  section.     Mr.  Armstrong 

ETAL 
STAMPINGS 

arts        I 
fac-        1 

are  manufactur 
of  stamped  part 
other    manufac 

turers. 

We  do   any  kind   of 
sheet    metal    stamp- 

ing that  you  require. 
Our  improved  press- 

es and  plating  plant 
enable  us  to  produce 
the  finest  quality  of 
work    in    a    surpris- 

ingly  short   time. 
We   can   finish   steel 
stamping  in   Nickel, Brass  or  Copper. 

I  k        Send  us  a  sample  J 

lllh   "^     a{\ 
W.  H.  BANFIELD&SONS 
372  Pape  Avenue,  Toronto,  Can. 

TTi 
|T12H3E5FPT^ 
DRAW  CUT  SHAPLRS 

5PCCIAI  DRAW  CUT  R  R  SHAPCRS'' 
riNISHCO  MACHINE  KtYS'^ 

STATIONARY  S.  P9RTABU  KLY  WATCUTTIRS\ 
SPCCIAL  kOCOMOTIVE  CYIIND£R  PLANtRSl 

orricc»>wgRKs:  muskccon  heights  us  a 

After  the^\^ar 
What? 

Few  can  predict — yet  all  can  prepare ! 
Our  present  prosperity  rests  in  part  on 
an  artificial  basis  which  peace  must  re- 

move. Now  is  the  time  to  consolidate 
your  position  by  regulating  your  expendi- 

tures— by  husbanding  the  surplus — and  by 
investing  to  the  limit  in  Canadian  War 
Loans,  that  help  so  much  to  maintain 
present  prosperity. 

1  he    National    Service 
of    Canada 

Tfcie  space  is  donated  by 
MacKionoD.  Holmes  &  Co..  Lir 

Board 

iril 

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. 

fHlllRON  WORKS 
,  LIMITED Successors   to 

Owen  Sound  ir
on  "^ 

Works 

Owen  Sound,      i 

Ont.  ̂  
Engineeis 

Boiler- 
makers 

Founders 

Machinists 
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.     I  BELIEVE 
II  ..rtaarn. 

/■   l.tllM   amil   Mr   ami   siiHlliirD    tl'orlttH|;    Con- tfirioaj. 

In    rtrxtn.    '^r•^    drimkinif    tcntrr    fur    ri  rryhoilil, 

Jn    (ftr    J'ti.'riy,    /.'(NiMHRIf    anii     \tiin  f'cttft  mrnt . 

Effio .MADE   IN    I  ANADA' 

SANITARY 
DRINKING 

FOUNTAIN 

rat  Ion  of  »  man  through  impure  drinking 
^^r  u  •  crimt   thai    -Ihe   front   ottux"  must 

iatSy^'*^  "*''"""•   '™'  '"     ̂ "^  *™"''  *•**■ 
WTitn  a  man  comes  to  work  in  jour  factoiT at  pata  hia  health   In  jour  k»ping. 
An  jou  Killing  to  take  chancra  on  such  a tn»5t  1 

Impuiv  drinkini;  condition!!  are  mponsible  for mope  tragedies   than   any   machine  ever  built. 
Apply  the  -Safety  First"  Principles  to  your 

water  supply;  don't  deny  your  men  a  dean, fresh  drink  of  water.  " 
Conserre  their  health  and  they  will  improye 

Tour  prolils:  make  yoiiraelf  as  worthy  of  the 
name  of  "employer." 

Install  the  Gold  Medal  winner  Puro  in  your 
plant,  office  and  shop  alike. 
The  only  Sanitary  Drinking  Fountain  that  is 

•afe.  sanitary,  simple,  automatic  in  control  and 
ea^iilv    .ittached. 
Lc:  u.'  ttll  }K!u  iu^:  what  it  will  cost  you  to 

YOUR  WATER  SUPPLY 

Furo  Sinifary  Drinltipg  Founfain  Ceinpany 
147  Universiiy  A»e.,  Toronto,  Cinadi 

'Barnes- Made' 

Springs 
are  onasoal  in 

service    and    wear. 

They    are    the    re- 

sult of  sixty  years* 
experience,   unsur- 

passed equipment  and  highly  skilled 
workmanship. 

A  trial  will  convince  yon  that 

"Barnes-Made"  Springs  are  the 
best   buy. 

e«tablished  lUZ 

TTIE  WALLACE  5ARNES  COMPANY 
218  South  St.,    Briatol.   Ct.,   U.S.A. 

MonTrs  of  "Bames-mzide"   Product* Sprm^^Screr.  M^h.»e  ProducttCoU  iiolM  Swct ord  W, r» 

States  thiit  the  total  output  in  Albcrtii 
for  tho  third  quurtor  of  tho  yoiir  is  l.IVJI,- 
■I'l'J  tons,  tin  incroaso  ovor  tho  .■ianie 

poriod  hisl  year  of  ;{,'iri,38l  tons.  Mis 
.statomcnt  does  not  iiu'ludc  the  outinit  in 

tho  mines  of  Soulh-oastorn  Hritisli  C'ul- uinbia. 

Pnrtimntir  .\h1i  and  Klue  Diisl  Plant. — 

A  pnouinatir  a.sh -handling  plant  install- 
ed by  Kd.  Honnis  &  Co.,  Ltd.,  Lit  lie 

Hultim,  Kn^land,  tind  dosoribod  in  The 
Kitgincer,  London,  has  an  auxiliary  con- 

veyor pipe  for  roniovinK  due  dust  and 
soot  from  the  flues,  economizers,  ami 

chimneys  entirely  separate  from  the  ash 
pipe,  but  joined  to  it  at  it.s  foot  lendinR 
up  to  the  ash  tank.  The  dust  pipe  main 
is  provided  with  connections,  to  which 
may  be  attached  lenpths  of  flexible  pipes, 
which  can  be  taken  aboiit  as  desired  and 

inserted  into  openinRS  in  the  flues  and 
economizer  chambers,  which  are  provided 

with  cover  plates  for  use  when  the  dust 
is  not  beinp  removed.  Also  a  hand  hole 
with  an  air-tijrht  door,  is  located  at  each 

end  of  every  bend  of  the  ash  pipe  for  re- 

movinp  any  obstructions,  which  may  ac- 
cidentally become  lodpred   in  the  pipes. 

Wooden  .Ship  Launched  at  (Juobec. — 
The  first  wooden  ship  of  its  kind  built  in 
Quebec  since  the  old  days  of  the  sailinR 

\essel,  when  the  ship-building  industry 
llourished  in  the  province,  was  launched 
on  October  28  at  St.  Laurent,  Island  of 

Orleans.  The  vessel  is  a  four-master, 

with  auxiliary  power  and  its  length  over 
all  is  22.3  feet,  42  feet  beam  and  the 

depth  of  hold  is  20  feet.  Its  tonnage  is 

figured  at  about  1,350,  while  the  dead- 
weight will  be  about  2.100  tons.  The 

schooner  was  constructed  by  the  Quebec 

Shipbuilding  and  Repair  Co.,  and  it  was 
named  the  Martin  Connolly,  after  the 

Quebec  representative  of  the  company, 
the  head  office  of  which  is  in  Montreal. 

Mrs.  Connolly  performed  the  christening ceremony. 

Enemy  Patents  for  U.  S.  Manufac- 
turers.— The  vast  store  of  German  scien- 

tific information  in  the  United  States  has 

been  opened  to  American  manufactur- 
>.rs,  in  regulations  issued  at  Washing- 

ton, D.C.,  by  the  Federal  Trade  Com- 
mission under  which  enemy-owned  pat- 

ents and  copyrights  will  be  licensed  for 
manufacture  by  citizens  of  the  United 
States.  When  the  regulations  had  been 
made  public  the  commission  met  a  group 
of  medical  men  to  consider  licensing  the 

manufacture  of  certain  drugs,  principal- 

ly salvarsan,  used  in  virulent  blood  dis- 
eases, and  non-toxic  substitutes  for  lo- 

cal anaesthetics,  of  which  the  supply  in 
this  country  has  run  dangerously  low 

since  the  war  interrupted  commerce.  Ap- 
proximately 20,000  patented  and  copy- 

righted articles  are  said  to  be  affected 

by  the  commission's  order.  These  in- 
clude dyestuff  formulas  of  vital  import- 

ance to  American  industries  and  mechan- 
ical devices  of  wide  use. 

Railway  Board  Will  Recover  Cars. — 
One  of  the  first  things  which  the  Can- 

adian Railway  Association  of  National 
Defence  will  undertake  is  to  recover 
more  than  20,000  Canadian  freight  cars 

that  are  on  American  railways,  this  num- 
ber being  in  excess  of  the  number  of 

.American  freight  cars  on  Canadian  rail- 
ways, as  the  association  claims  that  if 

these  "lost"  cars  are  obtained  the  freight 

car  shortage  in  this  country  will  be  re- 
lieved. It  is  intended  to  ask  either  for 

the  return  of  the  Canadian  cars  or  of  an 

oiiual  number  of  .American  cars,  and  if 

necessary  a  committee  will  go  to  Wash- 
ington to  arrange  that  there  shall  be  no 

repetition  of  this  condition.  Thousands 
of  tons  of  freight  are  delayed  by  the 
habitual  under-loading  of  freight  cars,  .so 
the  association  is  starting  an  educational 

campaign  to  have  shippers  fully  load 

lars  .-ind  thus  add  about  2.")  per  cent,  to 
the  freight  ears  available  for  service. 
Committees  have  been  appointed  in  the 
various  provinces  to  this  end. 

c:atalogues 
Kleclric  Lainp.s — Bulletin  No.  77,  issu- 

ed by  the  Cooper  Hewitt  Electric  Co., 
illustrates  and  describes  various  types  of 

Cooper  Hewitt  electric  lamps  for  motion 
picture  studios.  Specifications  and 
prices  are  given  for  each  type  of  outfit. 
The  Perfect  Machine  Co.,  Gait,  have 

issued  a  catalogue  describing  an  inter- 

esting line  of  machine  shop  tools  in- 
cluding lathes,  drills,  power  hack  saws, 

grinders,  special  machinery  and  tools, 

jigs,  dies,  etc.  The  capacity  and  dimen- 
sions of  each  tool  illustrated  are  given 

together  with  the  principal  features  of 
construction. 

W(MKlworking  Machines.  —  Bulletin 

issued  by  the  Preston  Woodworking  Ma- 
chinery Co.,  Preston,  Ont.,  deals  with  the 

question  of  labor-saving  and  shows  two 
woodworking  machines  in  this  connec- 

tion. The  machines  are  a  high-speed 
ball  bearing  shaner  and  a  veneer  taping 
machine.  An  open  letter  to  Canadian 
woodworking  manufacturers  is  also  a 
feature  of  this  bulletin. 

Conveyors  and  Elevators. — The  Brown 
Portable  Conveying  Machinery  Co.,  Chi- 

cago., have  issued  a  new  bulletin  "The 
Cost  Cutter"  describing  the  "Brown 
Portable"  modern  money-making  ma- 

chines for  piling  packed  material  and 
also  devoted  to  the  economic  handling 

of  packed  materials.  In  this  bulletin  the 

cost  of  piling  is  discussed  and  "Brown 
Portable"  system  fully  described  accom- 

panied by  a  number  of  views  showing  the 
system  in  operation  and  featuring  the 

wide  field  of  application  of  these  con- 
veyors. 

BOOK  REVIEW. 
International    Mercantile    Diary,    10    x 

7Vi  inches.  Published  by  Syren  &  Ship- 
ping, Ltd.,  London,  England.  Price 

$1.25  net.  This  is  a  new  publication 
which  might  also  be  called  a  commercial 

handbook  or  exporters'  guide  for  it  has 
been  compiled  with  the  object  of  giving 
in  concise  form  as  much  information  as 

possible  which  will  be  of  value  and  as- 
sistance to  those  engaged  in  foreign 

trade.  The  book  contains  250  pages  in 

addition  to  the  diary  proper.  A  valu- 
able feature  in  the  first  section  of  this 

publication  is  a  series  of  very  complete 
conversion  tables  of  British  sterling  from 
and  into  foreign  moneys  at  varying  rates 
of  exchange,  which  cover  any  money  in 

the  world  at  any  rate.  Having  been  cal- 
culated entirely  in  decimals,  these  tables 

are  of  equal  value  whether  British  cur- 
rency remains  after  the  war  in  its  pre- 

sent   form    or   be    altered    to   a    decimal 
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system  with  the  pound  stei'ling  as  the 
unit  of  value.  In  the  same  way  the  con- 

versions of  foreign  weights  and  meas- 
ures from  and  into  British,  also  calcul- 
ated in  decimals,  have  been  complement- 

ed with  conversions  from  and  into  those 

of  the  metric  system.  The  equivalents 
and  conversion  tables  cover  the  weights 
and  measures  principally  in  use  in  all 
countries  of  the  world.  The  third  or 

international  section  of  the  diary  con- 
tains much  useful  information  on  mat- 

ters of  general  interest  and  special  data 
concerning  shipping,  banking,  postal, 
cable,  financial  facilities,  etc.,  of  each 
country. 

RECORD    CANAL    TONNAGE 

LAKE  commerce  caiTied  through  the 
American  and  Canadian  waterways  of 
Sault  Ste.  Marie  last  month  aggregated 
12,646.066  tons,  and  established  a  new 
high  record  for  October,  despite  the  fact 

that  freighters  were  receiving  slow  des- 
patch the  latter  part  of  the  month  due 

to  frozen  ore  and  shortage  of  cars  at 
unloading  ports. 

The  statistical  report  of  canal  traffic, 

completed  by  L.  C.  Sabin,  general  super- 
intendent of  the  American  canals,  shows 

an  eastbound  freight  movement  of  0,899,- 
660  tons  and  traffic  westbound  aggregat- 

ing 3,645,021  tons. 

The  ore  movement  of  8,132,288  short 
tons  fell  short  of  the  September  showing 
of  9,298,814  tons,  and  was  lighter  also 
than  in  October  last  year.  Shipments  of 
soft  coal  were  2,586,849  tons  compared 
with  3,001,490  tons  in  September  and 
with  1,457,717  tons  in  October,  1916. 
Hard  coal  shipments  of  357,639  tons  also 

fell  short  of  the  September  total  of  402,- 
324  tons,  but  exceeded  the  279,350  tons 
carried  through  the  canals  in  October, 
1916. 

Shipments  of  flour  amounting  to  1,204,- 
9940  barrels  compares  with  918,650  bar- 

rels in  September,  but  did  not  equal  Oc- 
tober last  year,  when  total  was  1,668,250 

barrels.  The  eastbound  movement  of 

wheat  was  34,714,844  bushels,  more  than 

quadrupling  the  September  record  of 
8,565.177  bushels,  and  comparing  with 
18,444,833  bushels  in  October  last  year 
and  with  65,387,356  bushels  in  October, 
1915. 

Vessel  passengers  for  the  month  were 

3,147,  the  total  being  fewer  than  in  Sep- 
tember when  there  were  3,265,  or  in  Oc- 

tober, 1916,  when  there  were  3,253. 

PATENT 

ATTORNEYS 

RESEARCH    BUREAU 
REPORTS  BY  EXPERTS  ON   SCIENTIFIC,  TECH- 

NICAL AND  INDUSTRIAL  DEVELOPMENT. 

SPECIAL  RESEARCHES  ARRANGED. 

LancQ 
Balate 

PATENTS,    TRADE    MARKS,    ETC 
HANBURY  A.  BUDDEN 

»12  Drummond  Bldg-,  Montreal 

Cable  address 

"BREVE-^" 

PATENTS 
'  nonrtiiDcn    i 

TRADEMARKS 
AND    DESIGNS 

PROCURED  IN  ALL  COUNTRIES 

Special  Attention  given  to  Patent  Litigation 

Pamphlet  sent  free  on  application. 

RIDOUT    &    MAYBEE    59  Vonge  street 
TORONTO.  CANADA 

[? ATENT P 

I 
Fetherstonhaugh  &  Co., 

he  oM    established   firm.    Pat- 
its    tver>"^liere.     Head    office. 
loval     Bank     Bldg.,    Toronto. 
)ttawa     office.     5     Elgin     St 
)ftice3    throughout    Canada. 

Booklet   Free. 
fl 

.tiUHiimmiiuititiiiii 

fifLTtHG     FOR  BIG 

SERVICE 

Lanco  Balata  is  as  near- 

ly stretchless  as  it  is 
possible  to  have  a  good 

belt  and  is  really  water- 

proof. Have  you  our  Belting  Book? 
Sent  free  on  request. 

Federal  Engineering 

Co.,  Limited 
172  John  Street.  Toronto 

iiimiiiiHiiimuwiiMHiumiuiniu 

■  n«n»nBnMn«n»nHnBn»nRElBU» a 

OVENS 
Enameling     and     Varn  ishing     Ovens    heated 
by    Gaj.    Electricity.    Si  earn    or    Coal. 

Write    for    BoolUet. 

Brantford  Oven  &  Rack  Co. 
r.rn  lit  ford.   Canada. 

Ltd. 

■nanMnBnHaBDHaMnHciMXiHQMDBC 

BERTRAMS  LIMITED 
Engineers 

Sciennes,     EDINBURGH 

PAPER     MILL     MACHINERYI 

and 

MACHINE  TOOLS  for  IRON  WORKERS 
Catalogues  offered  to  Purchasers. 

WHILE  in  London  on  a  holiday  a  visitor 
went  to  have  a  look  at  the  Thames  near 

Wapping.  There  was  a  steam  shovel  at 

work  in  the  river,  and  he  was  standing' 
watchins:  it.  Suddenly  he  felt  a  tap  on 
his  shoulder  and  turned  around  to  find  a 

son  of  Erin  standing  there.  "Say,"  said 
he,  "isn't  London  a  wonderful  place  ?  By 

gorry,  now,  just  look  at  that  thing  goin' 
down  there;  now  look  at  it,  isn't  that 
wonderful?  But,  say,  ould  man,  I  would- 

n't want  to  be  the  cove  at  the  bottom 

filling  that  thing  up,  would  you?" 

Circular 
Metal Cutting 

Saw 
Blades  for 
Any  Type 

of Machine 

Let  us  demonstrate  what  a  saving  can  be  made  by  installing  a 

HUNTER  "DUPLEX"  Inserted  Tooth  Blade 
Write  for  information 

HUNTER  SAW  &  MACHINE  CO.,         Pittsburgh,  Pa.,  U.S.A. 
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(TLASSIFIED  ADVERTISING 
linlra    (rxrnt'lr   i"   a><M>i<rr^:   T»  o  rrnl.<   ycT   » unl   flrKt    Innrrtinn:   nnr  rent   per  nord  nub-       ̂ ^K^S    f  -j^^lK 

»r<jurnt    ln«rrtii>ii».      Cuunt    li\<*   Moril*    wlirii   l>o\    luiiiilirr   In   rrtitilrnl.      I'lirh   llicurr  t-uiiiitH       ̂ ^^|k-'/    ̂ ^^Sn^^^H 
w  one  Nord.     Mininium  order  $1.00.     DinpUr   ritlrs  uii  ^^^^B^^^HBBS^Hh 

FOR  SALE 

QIX      COMPRKSSORi!      fX>R     SALE  —   VERY 
*^  fhcp.     Thr  Nktional  Quarry.   81   SL   PoUr  St.. e22in 

s-iior 

Uurt-rv- 

-pOO^R  Ft)R  SALE— ONE  HEINE  SAFETY 
^  boriKontJil.  ainirlr  drum,  wnlrr  tub*  boiler.  120 
H.P..  56'  ilium..  U'  ft-  lonB.  .^-16"  nhell  striim 
drum.  Apply  Thr  I'arkhill  Mfg.  Co..  Limited.  400 
SL  AmbroiM  St..  MontmL  cfBrn 

pOR  IMMEDL\TE  SALE— ISO  No.  1  AND  10 
^  No.  TO  Racine  hack  aaw  machines :  in  excel- 

lent condition.  The  Peck  Rollins  Milla,  Limited. 
Montreal.    Quebec.  cl9m 

O  NORTON  GRINDERS  —  10"  x  86"— IN  FINE 
^  condition :  complete  with  stock  of  Norton 
wheeb.  Price  $1,400  each,  f.o.b.  Hamilton.  The 
National  Machinery  A  Supply  Co.,  Ltd.,  Hamilton, 
Out. 

O  JONES  &  LAMSON  TURRET  LATHES.  WITH 

Collet  chucks  ;  3'  x  36'  :  (renred  head  machines 
in  fine  condition.  Price  $1,000  each,  f.o.b.  Ham- 

ilton. The  National  Machinery  &  Supply  Co., 
Ltd.,  Hamilton.  Ont 

■pOR  S.\LE— 1  90-FT.  THOMAS  SPACING -*-  table  complete,  including  one  indicator  car- 
riaire.  one  trolley  carriage,  stands,  adjustable 
roller,  racks,  etc.  Adjustable  as  to  length.  The 
Manitoba   Bridge   £    Iron    Works.    Winnipeg,   Man. 

cl6m 

AGENCIES    WANTED 

■gNGINEER  AND  BUSINESS  MAN  WITH '*-'  office  in  Manchester.  England,  is  prepared  to 
work  for  a  good  firm  desiring  representative  in 

England.  Would  attend  to  the  interests  o.'  a  firm 
shipping  munitions.  Box  337.  Canadian  Machin- 

ery. cl9m 

A  GENCIES  WANTED—FRENCH  ENGINEER 
having  large  established  clientele,  desires 

•direct  agency  for  France  of  labor-saving  machin- 
ery of  all  kinds  for  wood  and  iron  working,  as 

well  as  factory  equipment.  Headquarters  in 
hearts  of  Paris,  near  the  Opera.  Write  E.  A.  B., 
Room    444.    14    Phillips    Sqr..    Montreal. 

AGENTS  WANTED 

TTT  ANTED  —  LIVE  REPRESENTATIVE  TO 

handle  good  specialty :  one  who  hasn't  too 
many  irons  in  the  fire  Apply  Box  348.  Cana- 

dian Machinery,  stating  lines  you  now  represent 
and    the    ground    you    are    prepared    to    cover. 

c23m 

/CANADIAN  AGENTS  WANTED  FOR  GOOD 

^  chuck,  especially  adapted  for  use  in  munition 
plants.      Box    349.    Canadian    Machinery.  c23m 

SITUATIONS  VACANT 

lY.^NTED  —  ,  SDPEEINTENDENT-FOREMAN, 
'  6"  British  shells.  Box  340,  Canadian  Ma- 

chinery. -  cl9m 

Sll'KKlN  I'KNDKN  r  WANTKU,  .MAN 
competent  to  tiike  entire  cbartre  of  machine 

•hop  solely  entfinretl  in  manufacture  of  umall  t€>olB. 
Must  be  thoruuirhly  coml>et«'nt  and  have  had  some 
years"  extn-rience.  Shop  whiU-  umall  at  present 
olTem  excellent  opening  for  advancement.  Apply, 

stating  experience,  salary,  etc.,  to  Ilox  339,  Cana- 
dian   Machinery.  cl7m 

W'ANTED  —  FOREMAN  BLACKSMITH  FOR 
''  Montreal  shop  on  general  work.  Six  forges 
and  l.r>00-lb.  steam  hammer.  Must  be  a  hustler. 
Applv.  in  confidence,  stating  experience  and 
u  ted,  to  Box  336,  Canadian  Machinery. 

clSm 

ANTED MECHANICAL   DRAUGHTSMAN 

State  experience  and  salary  expected.  Apply  The 
Jenckcs  Machine  Company.  Limited,  Shcrbrooke. 
Que.  cltim 

TTTANTED-  MACHINE  SHOP  FOREMAN  FOR 

small  shop  doing  general  work,  not  muni- 
tions, near  Toronto.  State  experience  and  sal- 

ary expected.  Give  references.  Box  345.  Cann» 
dian    Machinery.  c20m 

jVrARINE  ENGINE  ERECTOR -.—WANTED  FOR -^  '  Canadian  shop  an  experienced  foreman  to 
take  charge  of  erecting  1500  H.P.  mnrine  engines. 
Apply    Box    ;M7.    Canadian    Machinery  c21m 

SITUATIONS  WANTED 

AfBCHANICAL  AND  CONSTRUCTION  EN- ■^  ■*■  gineer  desires  change;  twenty  years'  general 
experience ;  specialty  steam  power  plants  ;  knowl- 

edge pulverized  coal.  Box  343,  Canadian  Machin- 
ery. c21m 

pENERAL  SUPERINTENDENT  DESIRES 
^  position  with  reliable  firm.  Possess  years  of 
practical  machine  shop  experience  as  well  as 
production  methods,  including  shell  work.  Box 
338.    Canadian    Machinery.  cl8m 

GRADUATE  MALE  NURSE.  AGE  32.  HAVE 
established  hospitals  for  three  large  manufac- 

turing concerns.  Familiar  with  social  service. 
accident  prevention  and  modem  methods  of  em- 

ploying. At  present  employed.  Less  than  $2,400 
not   considered.      Box    336,    Canadian    Machinery. 

cl6m 

"JYTACHINE  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 

"VyORKS  MANAGER  OR  GENERAL  SUPER- 
in  tendent  open  for  engagement — 28  years* experience  as  machinist,  toolmaker.  inspector, 

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 

SPECIAL    MACHINERY 

IT.  C.  THOMAS,  GENERAL  MACHINE  SHOP. 
■*-*•  tools.  Jigs  and  machine  repairs.  301  King 

St.    W..    Toronto.      Telephone    Adelaide    883G.      tf 

Vf  ANUFACTURERS— WE  CAN  UNDERTAKE 
^^  work  to  any  •peciflcalion— munition  produc- 

tion •<iuipment  or  other  wise.  Write  W.  H. 
Sumbling  MBchinery  Co.,  7  St.   Mary  St.,  Toronto 

WANTED 

■ryANTED  —  SECOND-HAND  CUPOLA  AND ''  other  foundry  enuipment.  State  full  par- 
ticulars and  price.     Box  34G.  Canadian  Machinery. 

c21m 

WANTED— ONE  No.  166  BLISS  2-SPINDLE 
automatic  trimmer  and  header,  also  1  No. 

156  single  spindle  trimmer,  or  machines  of  simi- 
lar design.  Must  be  in  good  condition.  In 

replying  state  fully  the  name  of  maker  of  ma- 
chines and  lowest  price,  also  where  they  could 

be  seen.      Box   342,   Canadian  Machinery.  clSm 

WANTED— ONE  HORIZONTAL  RE-DRAWING 
'*  or  reducing  pre.  s,  fitted  with  bottom  knock- 

out, the  general  dimensions  of  which  should  be 
equal  to  Bliss  No.  62.  Must  have  flywheel  not 
less  than  725  lbs.  weight  and  approximately  3 
ft.  6  in.  in  diameter.  Press  must  be  in  good 
working  order.  In  replying,  give  all  dimensions, 
also  state  name  of  maker  and  lowest  price.  Box 
341,    Canadian    Machinery.  cl8m 

WANTED  TO  PURCHASE  TWO  SECOND- 
'*  hand  lathes.  24"  swing,  8'  to  12'  bed.  Submit 

offers  with  cuts  and  full  description  to  E.  Lang- 

ham,  Genera]  Purchasing  Agent,  Canadian  Nor- 
thern   Railway    Company,    Toronto.  cl9m 

FOR   SALE 
4—14    X    6     Flather    Engine    Lathes.    C.R., 

Q.C.G..    new. 
4—14  X   6    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-pn  Shrapnel 
Plant  for  Sale 

PRINCIPAL  ITEMS  AS  FOLLOWS: 

1— Ctitlinff-off  Machine,  with  15"  three- jawed chuck. 

1— lyjithe.    28"  swing.   8'   bed. 
1— Air  Chuck.  Double  End  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  Grinder. 
1— Jenckes    Grinder. 
2— Boring    Machines.    C.iM.G..    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"    three-jawei    chuck. 
1— Lo-Swing   Lathe   for  turning  profiles. 
1— Tool   Grinder.   24"  wheel. 
1— Lathe,   14"   awing.   6'    bed. 
2— Ford    Smith    Shell    Grindere.    complete. 
1—17"  LeBIond  Lathe,   equipped  for  wavy  groove. 
I— Drill    Press,    fitted   for  screwing   in   sockets. 
1—16"  Swinff  Acme  Turret  Lathe,  for  turning sockets,    fitted   with   air  chuck. 
1— Double  End  Painting  Machine,  with  ̂   h  p motor. 

1— Jenckes    Air-operated    Copper    Band    Press. 
1— 2B  H.P.  Canadian  General  Electric  Motor, 

complete   wtih    starting    box. 
1—30  H.P.  Westinghouse  Motor,  550  volts,  com- 

plete  with   starting   bos- 
1—10  H.P.  Canadian  General  Electric  Motoi. 

2.200   volts,    complete    with   starting  box. 
1— Westinghouse  40  H.P.  Induction  Motor,  550 

volts,    complete    with    starting    box. 
1— Xasing   Press,    for  nosing  shells. 
1—5  H.P.  Canadian  General  Electric  Motor  for 
same.  • 

1— Hoskins    Pyrometer. 
1— Nose   Furnace. 
1— Tempering   Furnace. 

Jenckes  Machine  Co.,  Ltd. 
Sherbrooke,  Que. 

WANTED 
Vertical     Boring    Mills.     50    to    60"    swing. 

Horizontal  Boring:  Mills.  3  to  6"  boring  bar. 

Mobbing   Machine,   for   cuting   worm    wheels 
12"   diameter. 

Spur    Gear    Cutter,    60".    B.    &    S. 

All  for  Government  work.  Machines  must 

be  in  first-class  condition.  Wire  prices  and 
where    znachjines    can    be    inspected. 

RUSSELL  MOTOR  CAR 
COMPANY,  LIMITED 

Toronto  -  Canada 

FOR  SALE 
One  22"  x  50"  Wheelock  Engine, 
left-hand,  arranged  for  direct 
shaft  coupling,  with  heavy  balance 

wheel  8%"  x  14'"  x  17"— 7""  in  dia. 

Merchants  Rubber  Factory 
KITCHENER,  ONTARIO 

LET     CANADIAN      MACHINERY 

SELL    IT   FOR   YOU 

Good  Usod 

Equipment 
TRAVELING  CRANES. 

20-ton  Browning  Trolley,   5  ton  aux.,  56^/^' 
ga.    (new). 

20-ton    Shaw.    56'    3"    span.    110    V.D.C..    3 motor. 

10-ton    P.    &    H..    48'    span.    110    V.D.C..    3 motor. 

20-ton    Reading,    29'    6"    span.    hand. 

PUNCHES   AND   SHEARS. 

■  Single.    48"  tht.,   cap.   3  x    l^^i".    Providence. 
Single.    6"   tht.    cap.   %   x    %,   Cleveland. 
Single,  15"  tht..  cap.  %  x   \_<"   (hand),  new Doty. 

Double,  15"  tht.,  cap.  %  x  %.",  Fischer. 
Double,   12"  blades.   Bar  Shear,  cap.   2"  sq., 

Cruc. 

Univ.     Plate    Shear.     18"    blades,    cap.     %", 
Cleveland,  belted. 

Univ.     Plate    Shear,     26"    blades,    cap.     Vj". 
Lewis,  belted. 

Lennox  Rotary  Splitting,  30"  tht.,  cap.    Vi;  "• 
belted. 

Lennox    Rotary    Bevel,     5"    tht..     cap.     Vj". 
belted. 

Guillotine  Shear,   cap.    2^V'   sq..   belted.   Per- 
kins  No.   6. 

Guillotine    Shears.    No.    0    H.    &    J..    6    and 
7"  blades   (2). 

Guillotine    Shear,    Fisher,    21"    blade,    cap. 

8  X   2". Sciuaring    Machine,    United,    108",    cap.    Vi  "■ 

MISCELLANEOUS. 

Blower,  No.  5  Roots,  Rotary   Pressure. 

Bolt  Cutter,  2"  Acme,  Class  A.  single  head. 
dies. 

Boring  Mill,  10'  Niles,  Vertical.  2  heads. 

Forging  and  Upsetting  Machine.  1^^"  Acme. 
with   dies. 

Forging      and      Upsetting     Machine,      2\'z" 

Ajax. 
Hammer.    300-Ib.   Johnson    &   Jennings,   belt 

driven. 

Hammer.     80-lb.      Bradley     Cushion     Helve, 

belted. 
Hammer.    40-lb.    Bradley,  belted    (rebuilt). 
Hammer,      35-lb.      Maggowan      &      Finigan 

(Perfect),   belted. 

Rotary    Planer,    36"    Cleveland,    belt   driven. 
Rotary     Planer.    60"     Cleveland,    motor    60 

cy.,  440  V. 
Milling    Machine,    No.    4    Oesterlein    Univer- 

sal. 

Pipe  Threading  Machine,  No.  4  Saunders. 

Pipe  Machine.   8",  E.   C.   &   B. 

GOOD   CONDITION. 

PROMPT   SHIPMENT. 

McOoy-Brandl  Maclilnery  Co. 
216-18  Penn  Ave. 

PITTSBURGH,    PA. 

PETRIE'S  LIST 

of 

New  and  Used  Macliine  Tools 
In  Stock  for  Immediate  Delivery 

TURRET    LATHES    AND    SCREW 
MACHINES 

16" 

X  hV.,-   MacGregor.  D.B.G.    (2). 

16' 

X  6'  Pratt  &  Whitney,  B.C. 

18"
 

X    10'    Libby    (2). 

2U" 

X  T   Fay  &   Scott. 

22"
 

X   8'    Pratt   &   Whitney,   B.C. 
22 X    8'    Martin,    single   purpose. 

24"
 

X     8'   Lodge    &    Shipley. 

26" 

X     8'    Fay  &   Scott.   B.C. 

2"
 

X  24"  Stevens  Screw  Machines  (2). 
No 2  Warner  &   Swasey.  plain   head. 
No 6  Warner  &  Swasey,  friction  head 

ENGINE     LATHES 
6"  X   30"  Dalton.   B.C..   bench. 

13"  X     6'   Filsmith.   D.B.G. ,  comp.  rest. 
14"    X    6'     Lodge    &    Shipley,    taper    attach- ment. 
15"  X     6*   Sebastian.    E.G..   comp.   rest    (3). 
16"  X     8'   McDougall,   E.G..  comp.  rest   (2). 
16"  X     8'   Porter.    B.G..   comp.   rest. 
18"     X  8'   C.M.C.  D.B.G..  comp.  rest. 

.  18"  X   10'    Putnam,  back  geared. 
20"  X   8'   Fifield.   B.C.,  plain   rest. 
21"  X     8'    Bawden.   heavy  duty    (3). 
24"  X   11'    Pond.    B.C..   comp.    rest. 
26"  X    14'    Gleason.  D.B.G. 
30"  X  10'   Ames.  B.G..  plain  rest. 
;>r'  X    16'    Fifield,   back  geared. 

DRILLS 

14"  Excelsior,   sliding   head,    lever  feed    (6). 
I'l"    Avey,   high-speed,   ball-bearing. 
16"  Barr,   sliding   head,   lever   feed. 
20"  Silver,   back  geared,  power  feed    (2). 
20"   Barnes,    3-spindle.    lever   feed. 
22"   Barnes,    back    geared,    power   feed. 
24"   Kerkhoff.   back  geared,   power  feed. 
26"  Prentice,    back   geared,    power  feed. 
40"  Bickford,   back   geared. 
46"   Allfree.    back    geared,    power    feed. 
No.    10a    Baush,    16-spindle. 
D-1   Colburn.  back  geared,  heavy  duty. 

GRINDERS 
10"  X   30"  Landis.  universal.  , 
Nn.    1    Cincinnati,    universal    (2). 
No.  2  Landis.  universal. 
No.    2   Sellers,   universal. 
No.   3  Modern,  universal. 
No.   3   La   Salle,  plain   and  surface. 
No.    190   Wells,    cutter  and    reamer. 
24"   Barnes,  wet  tool. 

2V.i"   Yankee,  twist  drill. 
IRON    PLANERS 

20"  X   20"  X      5'     Bertram. 
24"  X   24"  X     6V2'    Bertram. 
25"  X   25"  X    12'     Lodge    &    Davis. 
36"   X   36"   X    10'    Pond,   two   heads 
40"  X   40"  X   12'    New    Haven,    power   feed. 

MILLING    MACHINES 
Bertram,    plain. 
Firown   &   Sharpe,  power  feed,   plain. 
Monarch,    vertical. 
Cataract,    bench,    hand    feed.  . 
No.    2    Ford-Smith,    plain. 
No.    4    Fox,    universal. 

SHAPERS 
16"    Petrie.    back    geared. 
16"    Canada   Mach.    Corp.,    back    geared. 
16"    Cincinnati,    back    geared. 
24"   Gould   &   Eberhardt,   back  geared. 
24"  Bertram,    back   geared. 
30"  Morton,    back    geared,    draw    cut. 

MISCELLANEOUS 
6"    and    12"    Racine    Hack    Saws. 
4"   and   6'    Robertson   Hack   Saws. 
4VV'   Martin  Cutting-off  Machine. 
12"   Hall  Pipe  Machine. 
4"    Oster    Hand    Power    Pipe    Machine. 
No.   2   Grant  Rotary   Riveting   Hammer. 
Nos.    1   and   3^2    Greenerd   Arbor   Presses. 
No.   4  GA  Brown  &  Boggs   Punching  Press. 
No.   180   Brown-Boggs  Power  Presses. 
No.   3   Goldie  &  MoCulloch  Hydraulic  Band- 

ing Press. 
Bertram   Single-end   Punch  and   Shear. 
No.  3   Dundas  Double-end  Punch  and  Shear. 
7'   Geared  Bending  Rolls. 
1500-lb.   Toledo   Drop  Hammer. 
450-lb.    Williams    Drop   Hammer. 

H.  W.  PETRIE,  LTD. 
FRONT  STREET  WEST,  TORONTO 

//  what  yon   need  is  not  advertised,    consult    our   Buyers'    Directory    and    write   advertisers    listed   under   proper   heading. 
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CA  \  A  01  A  N     M  AC  II  1  N  I".  K  V 
Voluiiu>  Will. 

New  York's Greatest  Stock 
(PARTIAL  LIST) 

Bullard  Vertical  Turret 
Lathes 

Oik-  i8' 

One  20" Boring  Mills 

No.  J  Han\tt  (  ylindcr  Boring  Ma- 
chine. 5  bar 

Fonr  30    Bullard   Vertical,   turret 
head 

Drilling  Machines 
Bausli  Horizontal,  16  spindle 

(iardam  Vertical,  10  spindle 

Baush  Vertical,  8  spindle 

Foote-Burt.  7  spindle 
Barnes.  4  spindle 

Rockford,  4  spindle 

Foote-Burt,  2  spindle 
32  Snyder,  sliding  head 

32"  Pratt  &  Whitney,  sliding  head 
Three  24"  Prentice,  sliding  head 
Four  24"  Baker  Bros.  High  Speed 
3^^' Hilbert  Radial 
Two  3^/2   Prentice  Radials 

3^^  Gang  Radial 
3  Fosdick  Radial 

New    York    Machinery 
Exchange,  Inc. 

50  Church  Street    .  '  .    New  York  City 

RIVERSIDE 
Machinery  List 
We  Own  Every   Toot  Offered 

NEW  MACHINE  TOOLS 

For  ImnieditKe  Delivery 

:    IS    1   S  ypriuBtU-Ki   g.C.U.    ICnglnc    LaUuw 
I  -18    X    8    tiv>rliuilU'M     HUn<lar\l     Knatm-     I-nUir 
1     11)     \    ft    SprmijiU'M     Q.C.CJ.     Kiiuliu-     Lallu'. 
,     lli    X     ti     Spnnnllolcl     g.C.G.     Kimiue     LaUu^ii. 
1     11    \  0  SiirhiifluUl  UmrrU    lU-a<l    Kiiuluc  LaUiiv 
J    It"    SpniiKlliil.l    U.G.    ShajuT*. 
.     31-    SprlnirlWM    U.O.    ahnjKPt. 
1    J."   SpiininU'M    B.U.    aiiaiKrH. 
.    vti    X    :t>   1    10*    \VU»on    Two  lifRil    I'laiuT. 
^    U"   ricrcu  TviriTt   LaiJitw. 
i    1    X    8    Fierce    Hanil   Morvvr    MacltlncA. 
J -No.    1"^    AnuTlcan    MilUiiK   MacUiuc*. 

1    No,    y\   nilHH  O.H.I,    I'll-.*. 
1   -Nil,    lii    Illi(«   (.).U.l.    I'lWK. 
1     No     ISt:    HUM    O.U.I.    rrv*B. 

1     Nu.    18    UliM   O  B.l.    l'm«. 
j    Ji"    liiiftnlo    K.t;..    r.K.    Itrill    I'rcsBcs. 
:;-Jt"    fmu-fly  Oitn    B.G.,    IVK.    Drill    l'roii»c8. 
1-  y>"    <'hamplon    H.G.,    V.V.    I>iiU    l*r«»«i. 
:    yy"    champion   Plain    Urlll    I'rmwuH. 
S  -J)"  Silver  riain   Hrlll   rroiwoB. 

'S   JD"  Canwly-Otto  riaiii   Drill   I*rt'.t»e«. 
J     U"    <Mtanipi"ii    I'lftiii    Drill    I'riH-sfa. 

USED  MACHINERY 

ENGINE   LATHEH. 
\~1A  X  10    Uamilton     StauJard      ICnfflne      LaUie, 

with    turret 
1-a  X  14    rulman    StamUrd    Knifine    Lathe. 
1     -X  X  10     Uw'«l    SUndani     Bnglne    LaUie. 
1—18  X    6    Jonca     Sc     Lain-son     Slamlard     P^iirluc 
1—16  X    8    Porter   Htaiidarl    thijimu    Latlie. 
i-16  X    8    Ueed   Stud    LaUiea. 
1-H  X  8  Soba-tlian   Kntriiu-    Lathe. 
1— H  X    6    Sprlniilleld    KuKine    Lathe. 
1—14  X    6    Prentiss    Kngine    Lfcthe. 
1—14  I    6    Sebastian    Engine    Lathe. 
:— U  X    G    Van    Werk    fCn^ne   Lathes. 
:;-13    X    8    Hames    Engine    Lathes. 
1  -li   X   5   Hames    Engine    Latlie. 
1—10  X   4  Si'ha-stian   Engine   Latlic. 

TUUUET   AND    SOHBW    MACHINEa. 
i~No.  6-A  Potter  &  Johrwton  Automatic  LaLliea, 
1— li^"  Gridley  Automatic  Screw  Maihioe,  motor driven. 

1^\"    Foster  F.G.H.    Han<l    Scro^v   Machines. 
1—5"    Pieraon    F.G.H.    Hand    Screw    Machine. 
4—12"   Warner  &  Swasey  Turret  LaUies  with   air 

chucks. 

4—16"   Warner  &  Swaaey   Turret  Lntlies  with   air 

(•huck5. 

2—2"     Cleveland     Automatic     Screw     Machines, 

jiixer  feed. 1— %  \    Cleveland     Automatic    Screw     Macliincs, 
jit:k'*T   feeil. 
MILLING    MACHINES    AND    GRINDBRS. 

I— No.    2    Hendey    Plain    Milling    Machine. 
l^No.    0    Brown    &    Sharpe    IMain    Miiling    Ma- chine. 

1— No.     1    Cincinnati    Plain    Milling    Machine. 
2— No.    13   Pratt   &.   Whitney   Lincoln   Type   Mill- 

ing  Machines. 
5— No.     V/t     Knipht    Milling    and     DrUling     Ma- chines. 
;>-  Fox    Milling   Machines. 
1— Oarvin    Hand    Miller. 

1-No.    2H    Bath    Universal    Grinder. 
1— No.    12    Moflem    Plain    Grinder. 
1  — No.    1    Landis    Internal    Grinder. 
1— No.  2  W.   &   M.   Purfaoe  Grinder. 
1— No.    3   W.    &   M.    Surface  Grinder. 
1— Miami    Valley    Universal   Cutter   Grinder. 

DRILL   PRD39B3. 

1-6'    Mueller    Plain    Radial    Dri'l.    old    type. 
1-28"    Niles.    Bement.    Pond    E.G.,    P.F.    Drill 

Prcy^es. 
1— 3-fipindle  8"  overhang  Henry  &,   WrifiSit  High 

4— 6-?pindle  Fox  High  Speed  Drills. 
2-4-spindle  Fox  High  Speed  Drilla. 
1— 16-8pindle   Natco  Drill. 

9HAPERS    AND    PLANERS. 
1—24"    Lodge    &    Davis    Geare*!    Shaper. 
1— IS"   Hendey   Geared   Shaper. 

1— :w    X   3P    X    10'    New    Haven    Planer.    .<^.H. 
1—27   X   27   X   8'    Cincinnati    Planer.   8.H. 
1—16   I   16   I  5'    Hendey  Planer.    3.H. 

PREOFTOS   ANT>   HAifMBRS. 
1— Watert)ury    Farrel    O.B.I.    Press,    geared. 
1  — Nn.    ?f)   Perkin3   Drawing    Press. 
3— No.   2-W   Bliss  Wiring   Presses. 
l_«nMb.    B.    &   8.    Roll   Board    Hammer. 
l-gno-ib.    P.    &   W.    Roll    Board    Hammer. 
I— I'-O-Ih.    Bradlev    Steap    Hammer. 
1— 26-lb.    Fairbanks   Belt   Hammer. 

We   also  carry  a  lar^e  rtock   of  Steam    Engine*'. 
Sream    Pumps   and    Electrical    Equipment   of   all kinds. 

We    are    in    the    market    to    purchase    machine 
toc^,    both   large   and   small. 

RIVERSIDE  MACHINERY  DEPOT 
17-29  St.   Aubm  Avenue 

DETROIT,  MICH. 

//  what  you  -need  is  not  advertised,    ronsult    oi:r    Buyera'    Directory    and    write 
ndvrrtiners    listed    uttdcr    proper    heading. 
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USED  MACHINERY 
IMMEDIATE  DELIVERY 

DRILLING    MACHINES. 
20"  Mechanics. 
22"  Sibley,  S.H..   B.C..  P.F. 
30"  Lodge   &    Davis,    S.H.,    E.G..    P.F. 
2V,'    Gang  Plain   Radial. 
2\^'    Hamilton    Plain    Radial,    tapping    attach- ment. 

■i'    Mueller   Plain   Radial. 
4— No.   310   Baker  Heavy  Duty. 
3-spindIe   Rockford. 
4-spindle    Rockford. 
4-spindIe  Washburn,   with  power  feed. 
4-spindle  Allen. 
No.    11    Pratt   &    Whitney,    10   spindles. 

GEAR   CUTTERS. 

24"   X   7"   G.    &    E.,    spur  gears. 
No.  3—26"   B.    &    S.,   spur  gears. 
No.   4—48"  B.   &  S.,  spur  gears. 
No.  13— B.  &  S.,  spur  gears. 
30"   X   9"    G.    &    E.,    spur   and   bevel    gears. 
36"  X  9"   G.   &   E..  spur  gears. 
36"    Walcott,    spur  gears. 
24"  Gleason  Gear  Planer. 

GRINDERS. 
No.    1   B.    &   S.   Universal. 
No.   2    Woods   Tool   and   Cutter. 
Brainard    Cutter. 
Leland   Universal,   with   power  feed. 
No.   2   Landis  Universal. 
No.    21    Landis    Plain. 

1  Gardner  Disc. 
24   Gardner  Disc. 
6-A  Diamond  Universal. 

LATHES. 

14"  X     6'   Rockford,   C.R. 

No. 
No, 
No. 

15"  X  6'    Rockford   Tool    Co.,    C.R. 
16"  X  8'   Bradford,  C.R. 
18"  X  6'   Bradford.    C.R..   taper   attachment. 
18"  X     8'   Lodge    &    Shipley,    pat.    head,    C.R.. 

taper  attachment. 
18"  X  10'   Fitchburg,  C.R. 
20"  X  14'    Blaisdell,   C.R. 
21"  X  12'    New    Haven.    C.R. 
36"  X  18'   Schumacher   &    Boye,    T.B.G.,   Q.C.G. 
36"  X  20'   American,  T.B.G. 
38"  X  16'   Fiiield. 

42' 

28'
 

14'
 

Hamilton.    T.B.G..    raising    blocks   to 

swing  54". 
PLANERS. 

American,    one    head. 
Gray,  one  head. 
Pease,  one  head. 
Cincinnati,    two   heads. 
Woodward      &      Powell,      one head. 

Sellers,   one  head. 
12'   New  Haven,  one  head. 
10'   Woodward     and     Powell, 

heads. 
18'  New    Haven,    two    heads, 

extension  heads. 
SCREW    MACHINES. 

&  W..  friction  head. 
Foster,  plain  head,   A.C.  and  W.F. 
Bardons  &  Oliver,  plain  head,  A.C.  and 

W.F. 
No.  4  Pearson,  friction  head,  A.C.  and  W.F. 
No.     f>     Foster,     geared     friction     head,     auto, 

chuck,  power  feed  to  turret  slide  and  power 
feed  to  cross  slide. 

24" 

26" 26" 
30" 
30" 

36" 39" 

48" 

50" 

24"
 

26" 

26"
  

: 

30"
 

30" 

36"  : 39"  : 48"   : 

60" 

two two 

No. 
No. 
No. 

2  P. 2 
3 

314" 

No. 

No. 

No.    5    Foster,    all    geared    head,    auto,    chuck 
and  wire  feed,  power  feed  to  turret  slide. 

l%"  '<jridley,    4-spindle   Automatic, 
2^4"    Cleveland   Automatic. 

Gridley    1-spindle   Automatic. 
TURRET    LATHES. 

2   Foster-Kimball,   plain   head. 
22    Garvin,    plain    head. 

16"    Lodge  &   Davis,   back  geared. 
16"    Warner    &   Swasey,   friction  head. 
2  X   24  J.   &   L.,  cone  head. 

24"    Gisholt,    4^"    spindle    hole,    taper    attach- ment. 
No.   3A   Warner  &   Swasey,  bar   attachment. 

PUNCHES  AND  PRESSES. 
No.  74 'A   Bliss,  straight  sided,  geared. 
Blake    &   Johnson   Embossing. 
No.    4    Long    &    Allstatter    Single    End    Punch 

and   Shear,    %"   x    %",    12"  throat:   new. &    Allstatter    Single    End    Punch 
%".  18"  throat ;  new. 

&    Allstatter    Single    End    Punch 

and   Shear,    %"   x    %,"   24"   throat;   new. 
MISCELLANEOUS. 

24"  Bollard  Vertical  Turret  Lathe,  turret  head 
and  one  side  head. 

No.    00    Baker    Keyseater. 
No.    3    B.    &    S.    Universal   Miller,    with   vertical 

and   rack   cutting   attachments. 
6"  X  48"  P.  &  W.  Thread  Miller. 
4-spindle     Warner     &     Swasey     Valve     Milling 

Machine. 
No.   3   Cincinnati  Vertical  Milling  Machine. 
No.  3  Burr  Cold  Saw. 

No.    4    Long 
and  Shear, 

No.    4    Long 

STOCKER-RUMELY-WACHS  COMPANY 
117-121  NO.  JEFFERSON  STREET         CHICAGO,  ILLINOIS 

BIG  MILLING 
MACHINE 

1  No.  4.  LeBlond  Plain  Milling  Mach- 

ine   D.  B.  Gear^  Power  Feeds 

in  al!  directions 

Riverside  Machinery  Depot 
29  St.  Aubin  Ave.      -      Detroit,  Mich. 

gllllllllllil'l!lll1l!lllllll!l!l!lllllllllllllllll1lilli:i:illlll|{|llllllll!lllli;il1llllltl1l1lll!llll 

I  Gridley  Automatic  | 
1  1-4 -i"  Gridley  Single  Spin-  i 
i  die  Motor  Driven  Auto-  1 
1  matic.  Motors  220  volt,  g 
J  direct  current.  1 

i     Riverside  Machinery    Depot     i 
1       29  St,  Aubin  Ave.  DETROIT,  MICH.       E 

fllllllllllllllllllllllllllll!lllllllllllllllllllIIIIIIII1lll1lllllllllllllllll!|{|||llllllllll!llllllllll^ 

When  writing  to  Advertisers  kindly 
mention  this  paper. 

//  what  you  need   is  not  advertised. 

Immediate  Shipment 
LATHES. 

1—32"  X  32'  BERTRAM  ENGINE  LATHE,  new.  double  back  gear,  quick-change 

gear. 1—42"  X  20'  PITTSBURGH  TRIPLE  GEARED  ENGINE  LATHE,  new.  quick- 
change   gear   and    regular    equipment,    takes    12'    between    centers. 

1—42"  X  24'  BERTRAM  TRIPLE  GEARED  LATHE,  with  raising  blocks  to 
raise  head  and  tailstock  to  swing  60".  This  machine  has  hollow  spindle,  com- 

pound  rest  rod   and   screw  feed,   and  is   in  excellent     working     condition. 
PLANERS. 

1—36"  X  36"  X  12'  McDOUGALL  PLANER,  used,  with  two  heads  on  cross  rail 
and  one  side  head,  has  elevating  device  for  cross-rail  and  is  in  excellent 
condition. 

1—62"  X  62"  X  16'  CANADA  TOOL  WORKS  PLANER,  with  two  heads;  in excellent  condition. 

BORING   MILLS. 

1—48"  used  COLBURN  VERTICAL  BORING  MILL,  equipped  with  two  swivel 
heads,   gear  box   feed  ;    in    first-class   condition. 

1—30"  ROGERS  BORING  MILL,  equipped  with  swivel  head,  box  cone  drive 
and    face  plate   jaws  ;    in    good   working   order. 

1_10'  NILES  BORING  MILL,  takes  43"  under  the  cross-rail,  width  of  rail  19". 
two  swivel  heads,  tool  bar  6"  round  by  25"  travel,  power  friction  feeds  drive, 
six-step    cone    for   4"   belt:    in    absolutely    first-class    condition. 

1— BERTRAM  HORIZONTAL  BORING  MACHINE,  cone  type,  headstock.  four- 
step  cone  for  4"  belt,  spindle  4".  diameter  36".  feed  slotted  adjustable  table 
48"    wide   by   36"    long. 

RADIAL   DRILLS. 

1—6'  BERTRAM  HEAVY  DUTY  RADIAL  DRILL,  single  pulley  drive,  four 
speeds  in  speed  box.  tapping  attachment  in  spindle,  plain  box  table ;  excel- 

lent condition. 

1—6'  LONDON  DRESES  PATTERN  HEAVY  DUTY  RADIAL  DRILL,  round 
column  type,  speed  box  drive,  arranged  for  motor  drive ;  in  first-class  work- 

ing  order. 

The  A.  R.  Williams  Machinery  Co.,  Limited 
64  FRONT  STREET  WEST  TORONTO,  ONTARIO 

consult    our   Bufr^rs'    Directory-  and    write    advertisers   listed   jinder   proper   heading. 
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MACHINE  TOOLS— WHAT  DO  YOU  NEED? 
rfr)  tiimn  hratt:  mcttnr 

U   -  1    '     I  turrvt  bc«d. 
.\(.«   .».-    I.    ■ 
tlmvu. 

-<3~    Klnc.  Alnioflt   new. 
-tr   n*u»ti  .   „  i>,  quick  chftive*. 

».-    uU*.  1  tmxnl   hr*J>: 
ltM4U. 

BORINO    UAOIIINBS-^IorUootd 
V  ■-.    •■  •   ...    •■  T  ijrjK. 

r*    ftltlniUr. 

*.  .     "     (  '     . .  . ■  Irirc. 
.IriTr. 

«  '  •   .V          .i.iAii^ed  for  motor 

•  •TUNES-Tratclint. 
!>An.l   otxrvtcO. 

3'    lift.   3  tnatotv. 
T2'   ciiui. 

inoton.   34'    fpau. 

,    !«tc.im    locoroo- 

luJus  iiii   LocumuUfc.  S  wheel.  40'   boom, 

P-^wt:     ITottt     LocoraotiTc,     3S'     boom. 

-     iobrmncr  Steam   LocomoliTe, 
rum,    X'    IxKtm,    bucket. 

.■rTTIN<!OPF  '.MAJOiri.VBS 
l-NirVV   11.-   D.riJ. J»-1>«tU  «W  . 
10-«>%-  \VHIi«m«. 

nRauiSG    M.*oinxBS-R«ji»i 

•— iS'BW  J'    .Mueller,   jpeej   has   Jrire.    Dec.    del. 
3 — NEW  3'   Amcricin.  ..*on.*itiTe  tappinff  attachment. 
3—4*    Mueller  I'lain.   j«rHS(*l   Nw  dr{T« 
1— »S'    Full    r-  drirc. 
1— \nv   5"    \v.  nrith   motor. 
1— NEW  $■    N.  .   with  motor. 
1—6'    Kfwdick,   plain. 
t— XB\V    5'    Mueller,    speed   box   drire.    Dec.   del. 
1—6'    I'ond.  ervnc  drire. 

1— \F7\V  6'    Triumph,  motor  drire:  Dec  delireiy. 
DRILLIXG    M.10H1XBS— HeiTT   Dutj 

S-Xt5\V   No.  2  Colbuni 

5— No.    H  Cotbum,   21"  suiog,   capacity  2"   in   solid steel. 

4— No.  310  Baker  Sin(l«  Puller  Drire,  lata  t^rix 
PRILLING    MACHINES— Slidins   JSead. 

C— NEW    2^"    Bame?    Orillg   and    Tappers. 
5— NF-W    H-    Barnes    Drills. 
5-NEW   S-   Sihle.v. 

DRILLTNO    MA.aHT>rBS-(Multiple    Spindle 

1 — l-spindlc  30'*    Barnes,   all   feared. 
1 — -No.   5    Pox.    12-spindle.   capacity  1". 
1 — Bau^h.  U-spindlc.  capacity  1'^",  30"  circle,  motor drire  1. 

GGAB    CCTTIXO    M.\OHlNES 

1- N"BW  No.  3  Bickett  Gear  Rack   Planer,  delirery Sf»  day^- 

5— No.  3  Brown  &  Sharpe  Auto.  Gear  Cutter,  jpur. 
3— No.    4   Brown   &    Sharpe,   latest   model,   cap.   48" 

I   IP".  • 
1— NEW  6-  Standard  Gear  Cutter,  spur. 
1— isr  Gleason   Berel   Gear  Planer 

1— "X"     Grant-Ix'es    Gear    Hobber.     bevel    spur    and 
iEpiral   attachment. 

1— ?!"    Bocker-Brainatd. 
1— 3»"  Fellnws  Gear  Shaper 
2-NF,W  y  na:her.  Solid  Pattern. 
J— 3E"    Fell(iw5    Gear    Shapers. 

ORINTJERS— Unirereal,    for    Cutters,     Drill*, 
Reamers,  etc 

5-XEW  Xo.   190  Wells. 
4 — No.    1    rjncinnati. 
1 — NEW   Promier   Uniren^al. 
1- NFW    Wilmarth    &    Morman.    Style   B.K. 
1— NEW   Walker.   No.    1   OutSt   B 
1— NEW   Xo.    1    Wood   Tniversal. 
5— XEW    Xo.    2    Wood    Lniiersal. 

1— XEW    Walker,    Xo.    2   Outfit    K    (capacity   9"    i «n 

2— NEW  Xo.   2  Osterlein   Unire'rsal. :-XBW    LfBlind. 

GRINDBBS— Cylindrical— Plain 
2— XEW    S"    s    IS"    Modem,    self-cont.iined. 
3— VT)W  S"   I   3^"   .Modem,   self-contained. 
2— NEW   ly  I   24-   Modern.   self^!ontained. 
6 — 12"   X  36"   Modem,   self^ontained. 
2—12  X  42"   Landis,    selfHJontained. 

^    U'    h    i."       M.~U;li.    ̂ It  t;*,i)tAUuxl. 
t-NKW    ur   »   S)-   Norton;  October  dHlrcr> 
I-44-    V    ,'!■-    .Soiloii. 
I^^EAV   \^  \  Ti  Nori.'u,  plain, 
1-K   I   »-    SprtnilleM. 

iilllM>KlUS  -i-jUmlrlcal-Uulrerael. 

S-.\BW    Xa    i    Hath,    r    t   »- 
1-MBW    No.  S  Walker,  t-    i   IT 
l-NKW    No.   :^   (Ur   >  K-|    Ualh l.-.VE\V   ThotniMon,   10  x  X. 
l-N...    3    (1.-   t   10")    Btuwu   &   Shalpe. 
l-l>-  I  or  UndU 

I— j«'o.    4  Cincinnati,   rapacllv   IS  <   T7' 
OUI.VllHKM-Inlrmat 

1— XBW    No.   6   M.«lfru,   CApacity   10"   x    10". 1-So,  TO  Ileald 
l-^Vo,    »   llraM. 

<:UINl>EllS-.(->lindiloal, 
1— No.   60   llralil.    aluttlo   pulley  tlrirc 

OIlINUUIlS-ProAle 
1— NBW  Clereland 
^^FiiUicr    I'tolUi    Grlnden. 

ORLN  IXISKS-Su  rface 
1-C;£W  No.   1   Wlluiarlh   &    Morman 
I-SE\V   No.   H»  W.nlkori«,  eomi>lete. 
S— XBW     No.    ;     Ainirican     with     Walker     No.     l^, 

plain   tint   man.   chucks. 
4-N'BW   No.  I  Reid   (same  as  B.   &  8.) 
>— No.    2    Br\^wli    »S:    SlinrjH'. 
1— J'    Pratt    it    Wliitniy   Vertical,   maiineUc  cliuck, 

HA.\r.\rBRS-Board-Uft.    Drop. 
1— No.   4   StandaiTl   .Machinery  Co.,   «0  »b. 
1— G,    W.    Blio,  80O  lb, 
I-1600-lb.    Toledo. 

HA.\LMHR9-8te«m    ForKinl 
l-lSO-lb.   Bell. 

l-«0O-lb.    Xil.«.   .Sinele   Frame. 

■i— 3,60C   lb*,    rhambersburg    Steam    Drop    Hammer, 
3— fi.CO)  llw.  ChamlH'r^burK  Steam   Drop   Hammer. 
I— T,0OO-lb.    Morgan    SiH-cial    Ooultle    Stand. 

KEYSEATBRS 
2— NE^V    No.    1    Davia, 
1-NEW    No.   2   Davis, 
t— No.    2    Mitta   t  MetTill. 

I — Xo.    2    Knowlts,   60"    stroke. 
l^Colbum,  1"  capacity,  43"  strobe. 
LATHES— ManufacturinB,   Not   Screiv  Cutting. 

2— XEW    No.   3   Harding   Brt>s.'   Bench   Lathe. 
3—16"    X    9'     Fairbanks-Morse,    heavT    duty. 

TO-NDW    Simiilei,    16"   x   8'. 
14— Recl-Prentice    Shell     Lathes    for    4"    or    18    lbs. 

ATTierioin   she'lQ. 
3-35"   Barrett  Hearj  Dut;  Boring  MllL 
W— 'Xr    X    10'     ninlnian.    biKli    dui>. 
7—36"  X  30'    Heavv   Puty   X.B.I*..   projectile  borins, 

motor  driven :  almost  new. 

I/ATBBS— Engine 
3— XE'W   11"  X   6'    Bradfonl,   quick   change. 
14— NEW    15"   X   6'    Rockford. 
1— .\EW   14"    X    G'    Hendey,    geared    head. 
3-.XEW  IC"  X  8'   Cleveland   Tool  Room  Lathes. 
4— N"EW    K)"   X    8'    Bradford,    quick    change. 
1— XKW   17"    X   3'    National,   quick   change   gears. 

13— NEW   17"   X  8'    LeBlond,   pan  bed,   quick-change 

gears. 
1-18"   X   10'    Hendey,   quick-change  gear,   14"  chuck. 
5— .NEW   30   X  10    Bradford,    quick   chance. 
1- >rEW  30"  I  10'   Clereland  Geared  Head 
3— XE\V   30"  X  12'    Bradfonl.    quick   change. 
19-X-nW  21"  X   W    Porter,   S.B.G. 
9—22"   X   10'    Putnam,    oil   pan    and   niunp. 
!— XRW    21"    X    10'     Bradford,    quick    change. 
5— XKW    21"    X    13'    Btadforfl,    quick    change. 
1— NEW  24'  X  12'    American. 
3 — ^31*  JC   14'    American,    quick   change. 
1—31"    X    22'    Bullard,    triple    geared,    taper  attach- 

ment. 
1— NEW  ?C"  X  IS"  X  12'  'McOabe.  Double  Spindle. 
1— Xew   26"  X   18"   I  22'   McCabe.    Double   Spindle. 
S — XEJW  23"  X  12'   Conradson,   duplex  helical  drire. 

srr^w  c't'tmg  type. 
1— MEW  30"   X  14'   .\merican  Double   Back-Geared, 

Ouick-Change 

1—30"   X   14'    Lodge   &   Shipley,   single   pulley  drire, 
quick   change. 

l-XBTW    35"   X   12'    Pitt-<iburg    Pattern. 
S— X^W  36"  X  31'   Putnam,  triple-geared 
1— NEW  4?"  X  31'  Triple-scared  Houston.  Stanwood, heavy  duty. 

1—12"  X  28'    Hamilton,  triple  geared,  quick  change, 
rai-iing   blocks    to   M", 1— SO"   X  24'    Prentiss. 

1— X^BW  SG"  X  46'  Putnam,  triple  geared,  face  plate 
drire,  ii-step  cnne.   6^"  belt;  October  delirery. 

1-71"   X  20'    Fifleld.    triple-geared. 
1—81"  X   18'    Special    Boring   Lathe. 

LATHB-S— Turret 
8— N-TOV    21"    Gisholt.    H-21. 
2— XEW    24"    Gisholt.    1-24. 
5—2  X  31"  .Tones  &  Lamson 
1— XEW    18"    Lihbr. 
3—34"   Libby,   unirersal  facing  head,   3-jaw   chuck. 

1    •     S,,  mil.     Ill   Hi     ur», 
H   ».  A   Potter  &   JoliiuKui. 

.\MIiblNU     MM1IILNI0S4-Kiire     Tyv»-llulreraal 
1  ~.No.    2    KemtMnillh,    vertical    altACll. 
1  — No.    'J    KinuiiMultli,    13"    divlil'ing    head, 
1  -NEW    No,    J    It.Kkf.wl    lllijli    Power. 
■:    NMW    No.    2  (iarvln. 
1    -No.    2    LcBlond. 
lO-NhW    No.    3  Dwell. 
1   -.No,    3   Cuicliuintl    Full    Universal, 
1     No.    3-11    LoUlond    Heavy    Duly,   almoat   new. 
1   .No.    ',!£>   Osterlein. 
1     XEW    No.   II   lle.Mirl.ln.   li.nvy  dirlj,   laliwl    tyjie. 

MILLING    .MAClIlNUii-KnM    Tn>»-^'l«ln '.1    NHW    No.   0    ll.KkfoiJ, 
:-M-nV    No.    1    KinipMUIUi 
2— .NEW   No.    m   Ajiierlcau  liack  gear 
-.'    NEW   No.   2  JlakfoTvl 

lu    MOW    .No.    2   Owiii;  November  delivery, 
1— No.    3   LtBIond 

C     No.    3    IvelniMmith, 

:>  -.NI'3\V    Xo,   3   Contadaon,   single   pulley  drin-, 
1 -NEW   No.   311    I.elllc.uil. 
U>— XBW    No.   3  Owen, 
1— NBW    No,    4    LoUloml. 

.MILLING    .MAiCIlI.V«.S-IIand. 
.■i    NEW    .No.    1    Koikford,    without   coliunn. 
.t-N'EW    .No.    2    Uockfor^,    on    column. 
■>-NEW    Xo.    :t    Rockford,    ou    C4>liunn. 
3— .NlOW   Xo.   3   llockroni,   on  column,   power  fted. 

MILLI.N'Q     AIAlOHlNBiS— Verlioal 
1-NBW   Bickett,    No.   0 
1— ,No,   3    Brown    &    Sharpe, 
:^,\BW    No.    4  1!    Becker. 
J-NE\V    No,   fr-H   Becker,   rotary   table, 
1— NDW'PON     Vertical,    contmuous.    motor    driven, for  shell  work.^ 

SII.I./I.INO    UfACHIN'BS-^Planrf'  Typa 
1-Xn.    2    lleaman    &    SnlilM. 

1— Ingersoll    Sla,h.    16"   x   48"  cap. 1-XBW    17"    X    y    Eynon.    planer    type, 
1— ,30"   X  30"   X  8'    Ingersoll    No.    928,    single   .spindle, 

Willi   motor. 
\ni-LING    MAOlirXIM- Lincoln    Type. 

1— NEW    No.    1    <^;ooIev   &    fkUund,    Briggl   type, .■i— NEW  No.  I  Ameitoan. 
l8-NEflV    Sellers   Auto.,   quick    rdtum. 

PLANTBBa 
1— XBW- 24"   X   31"   X   6'    Pnvell,   Single   Head. 
1—%"   X   26"  X   10'    Gray,   1   head. 
1-  ."iO  X  30  X  8'    Gray,   one  head. 
1—31"  X  30"  X  3'   Ohio  .Machine  Tool  Co.,  2  bead*. 
1—30"   X   36"   X   10'    American,    two  heads. 
1— .36"    Rotary   Planer,  motor  driven. 
1-36"   X   36"   X  8'    Gray,    '    head. 
1^10"  X  ♦O''  I  11'    Nile«.   four  beadn 
1—12"    X    42"    X    13'     Butler,    high    speed,    3    he«di): 

almost   new. ]_41"  X  44"  X  12'    Cleveland  Openaide.  3  heads,  ar- 

ranged for  motor  drive, 1_4R"    X    12'    Pedrlck.    open   side,    one  head. 
1—18"    X    48"    X   12'    Scott,    heavy    type,    milling    at- 

tachmeirt    on    rail, 
ISf  X  ay  X  16'  Poii<t,  3  head^  on  rail 
1-62"  X  48"  X  16'   Bet;ts,  2  heads. 
1 -60  X  fiO  X  '20'    Ponil.   motor  driven,   4  heads;  very 

good  condition. 
1—7'^'  X  56"  X   16'    Gray.  4  heads;   Al   condition. 
1—7^'  X   GO"  X  14'    Smith  Globe.  3  swivel  beads. 
1— 7''"  X  "i"  X  30'    McKcchtim   *   Bertram,   4  heads. 

.SORBW     MAOHINBR  -Hand. 
1   XBW    No,   3   Foster,   geared   friction   head. 
l^XEW   Xo.   4  Fo'»ter.   geared  friction  fiead,  pewer feed    to   turret  slide.  ... 

2— XTTVV    No.    6   Foster,    all    geared,    power  feed    to turret   slide.  ,   ,.      ,  .     , 

3— XEW  No.   5   Foster,   all  geared  heed,   power  fce<I 

to   turret,    power  cross   feed. 
9— NBW    No.    6   Foster,   geared  /r^flwn  head,    power 

feed   to  turret,   power  cross  feed. 
5— XBW    No.   7   Faster,    geared  friction   head,   power 

feed    to    turret,    power   cross   feed. 
3— OC'BW  Xo.   10  Foster,  geared  friction  head,  power 

feed    to   turret,   power   cross   feed. ■'-■NEW    2*,'."    Dreses.    F.G.R..    power    feed. 

SORBW  MAaHr>n5S— Automatie i—XFrw   %"  Cleveland.    Model   A. 
i— XBW   *,"    Oridler   Mult.    Spindle.   beH    driren. 
■i—S'F.W    l"*"    Grfney    Mult    S-nfrlls.    belt   driren. 
2— XEW    1=^    Gridley.    mult,    spindle,    belt    driven. 
1— NBVV   2*4"    Gridler    Mult-    Spindle,   belt   drtren. 
1— XBW    3'<"    Gridler    Single    Spindle,    belt   driven. 
?— Xo.   0  Brm\-n   &   Sharpe. 
1— Xo.    2-G    Brown    &    Sharpe, 

1— No     515   Nnt'rtufll    Acme. 
SHAPERS 

1— NEW   IS"   Springfield 
1—16"   Motor  Driven    Rockford 

.e^XBW    Bnrker.    31". ''—XKW*   24"    Milwaukee. 

2— NEW    24"    Potter    &    Johnson,    universal    rotary 

table. 
I— ''?"   .Snringfield. 

2-^0"    Morton    Draw    f>'t 
SLOTTEBfl. 

1_XBW    8^4"    Belts,    heavy   model,    vertical    gesred 
crank  slotter 

W.  F.  DAVIS  MACHINE  TOOL  COMPANY 
CHICAGO.  ILL. 
54^  Washington  Blvd. 

CINCINN.\TI,  OHIO  CLEVELAND,  OHIO 
Union  Central  Life  BIdg.  Leader  News  Bldg. 
WRITE  OR  WIRE  OUR  NEAREST  OFFICE  FOR  QUOTATIONS 
THIS  rs  ONLY  A  PARTIAL  LIST  OF  AVAILABLE  MACHINES 

NEW  YORK  CITY 
Singer  Bldg. 

If  what  you  need  is  not  advertixed,   consult    our   Bayers'   Directorj    and    write   advertisers    listed    under   proper   heading. 



November  8,  1917. CANADIAN    MACHINERY 

71 

Hr  *g»  »  "^^^^^aW^WBB  LA  v^^l#r^lT^H9B^J I 1 Hg|       Special  Machinery,  Geors,  Jigs,  Fixtures,  Punches  and  Dies, 
^H|      Small   Tools,   Screw   Machine    Products,   Gauges,  Etc. 1 
■s)i^ifaisJi-j^5«^iJ/^i^J 

Shell  Manufacturers 

Get  our  Prices  on 

Gauges,  Boring  Bars 
Rough  Turn  Drivers, 
Etc.,  for  6  in.  SHELL. 

GENERAL  MACHINE  WORK 

Brass  and  Aluminum  Castings 

Prompt  Delivery 

THE 

MONARCH  BRASS  MFG. 
COMPANY,   LIMITED 

71   Browns  Ave.,       -        Toronto,  Ont. 

We 
Cut 
Gears 
Rawhide, 

Steel,  Iron, 
Brass. 

We  Make   Grinder    Heads,    Power    Hackj  Saws, 
Friction  Pulleys,    Index    Heads. 

DESIGN     AND     BUILD     SPECIAL     MACHINERY 

WINNIPEG  GEAR  &  ENGINEERING  Co. 
197-199  PRINCESS  ST..    WINNIPEG 

GEARS 
HAMILTON 

GEAR&MACHINECO 
Cor.    Concord 

&  Van  Home TORONTO 

ACCURACY  IN  CUTTING  makes  SILENT 

POWER 

We    will    show    here    from    time    to    time    .some 

mnehines  we  build  that  you  may  judge  our  capa- 
litie^  in  this  line. 

i^JP-  - 
Balan  e  Rail  and   Kcylrame  Buring 

Machine 

Manufactured  Solely  By 

TORONTO  TOOL   CO., 
TORONTO,  ONT. 

5 1 6  Richmond  St.,  West  Phone  Adel.  1181 

//    any   advertisement   interests   you,    tear  it    out    now   and   place    with   letters  to  be  answered. 
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7 DOUBLE  BALL  BEARINGS 

Chapman 

Double  B.«ll 

Bearings  tit  any 

adjustable  hancet 

and     the     chant e 

c»n    be   made  with 

but     little     ddaj-    to 

you. 

Used  in  over  2,000  Can 

adian     Factories.      They 

have  other  good  points  too. 
Ask  us  to  send   full  details  . 

I  lie  ordinary  line  shafting  consumes  from    15  to  60  % 

ot    power  developed — 

But  tlie   line  shafting  that's  equipped  witli  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. 

.V 

The   Chapman   Double  Ball  Bearing 
Company  of  Canada,  Ltd. 

339-351   Sorauren    Ave.,    TORONTO,    Canada 

TRANSMISSION  BALLBEARING  CO^  Inc. 
1050  Military  Rd.,   Buffalo,  N.  Y. 

How  Many  of  Your 
Shells  Are  Being 
Rejected 

Water  Jacket  for  Nosing  Furnace 
This  STEEL  jacket  holds  a  lartre  amount  of  water, 
which  keeps  the  body  of  shell  cold,  and  permits  of 
proper  heating  of  the  nose  for  nosing  operations. 

Being  made  of  steel,  it  stands  contraction  and  expan- 
sion— not  possible  with  cast  iron. 

It  is  indestructible  and  fool-proof.   Made  for  all  sizes  of  shells. 
We  can  make  this  jacket  to  any  special  dimensions,  with  any 

desired  attachments.    No  patterns  are  required — specifications  all  that 
are  necessary. 

Tested  and  Guaranteed. 

IMMEDL^TE  DELIVERY. 

Canadian  Welding  Works,  Ltd., 
51  Montfort 

Street Montreal,  P.  Q. 

BRASS The  coupling  of  expert  work  with  unexcelled  equipment 
enables  us  to  produce  on  a  large  scale  Brass  Castings  of  any 
size  or  alloy. 

Our  prices,  too,  are  most  reasonable;  for  our  large  purchases 
direct  from  the  smelters  command  their  every  price  favor. 

For  better  Brass  Castings  at  a  money  saving,  send  your  orders 
to  us.     We  promise  that  our  work  wall  please  you. 

The  St.  Lawrence  Welding  Company,  Ltd.,  Montreal,  P.Q. 
Manufacturers  of  Steel  Tanki,  Air  Receivers,  Welded  Tanks,  Etc.    Electric  Welders,  Oxy- Acetylene  Welders.    Boiler  Repairs. 

Lead  Burning  and  Brass  Foundry  Work. 

Office:   138  Inspector   Street  Works:    39  Olier  Street  Telephone:  Office,  Main  5779,  Manager's  Res.,  Westmount  3483 

Cast ings 
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IF  self-interest  be  the  mainspring 
of  a  man's  actions,  then  you 

should  act  at  once,  because  the 

"Clipper"  Belt  Lacer  saves  money 
for  you. 

Each  time  a  belt  breaks  from  i  to  150 
men  and  machines  are  idle. 

"Clipper"  lacings  have  been  made 
in  45  seconds.  The  maximum  time 
required  is  only  three  minutes.  How 
long  are  your  men  and  machines 
idle  when  a  belt  breaks? 

Clipper   Belt  Lacer   Company 
976  Front  Avenue  Grand  Rapids,  Mich. 

LACO 
\ 

NITRO 
^ 

LAMPS 
Assist  Accurate  Production 
Everyone  admits  the  necessity  for  grood  lipht  in  the  successful 
performance  of  all  kinds  of  work.  The  better  the  light  the 
greater  production  and  elimination  of  accidents  and  spoilage. 
I'or  you  it  is  simply  a  matter  to  choose  the  best  light  for  your 

purpose. 

LACO   NITRO   LAMP    "■l^:.^!^^^^^,- is  daily  winning  greater  popularity  throughout  Canadian  shops. 
mills,  factories,  etc.,  because  it  fully  meets  the  demands  of 
these    places. 
It  is  a  tungsten  electric  bulb  filled  with  nitrogen  gas  thus 
producing  a  pure  white  light  of  greater  candle-power  per  watt 
than    any    other    type    lamp. 
All    sizes    from    60    watt   to    1000    watt    in    one    quality — the    best. 

Inquire     from     your     nearest     dealer 

Canadian     Laco-Philips     Company,     Ltd. 
MONTREAL.  TORONTO.   WINNIPEG  and  VANCOUVER 

b.Miii;i;i!iii:i:nii:i 
raiii!iTiiriri!iTini!ii!iiiii!iii 

iiiii';^ 

Circulating  Pumps    I   Thread  Accuracy 
Eliminate  the  separate  relief  valve  and  its  necessary 
piping  by  installing  the  Roper  Circulating  Oil  Pump. 
But,  you  say,  why  install  a  new  system  when  the  present 

is  good  enough?  This  "good  enough"  article  may 
appear  to  be  giving  satisfaction,  but,  is  it  giving  the  best 
to  be  obtained.  Can  you  .speed  up  without  any  fear? 
With  a  Roper  you  need  not  have  any  fear  of  any  kind. 
The  oil  flows  from  it  in  a  steady,  even  stream,  and  there 
you  can  speed  up  to  full  capacity  and  let  her  go  feeling 
confident. 

Inquire.     You  will  get  valuable  information  anyway. 

C.  F.  ROPER  &  CO. 
Hopedale        :         Mass.        :        U.S.A. 

Are  you  .satisfied  with  your 
threads?  Are  they  all  you  desire? 
Do  you  wish  to  get  better  results? 
That  last  question  interests  us  vitally. 
Our  Self-Opening-  Automatic  Die  Head 
will  chase  your  troubles.  Its  quick 
release  feature  not  only  insures  the 
cutting  of  the  thread  to  a  given  point 
every  time,  but  permits  cutting  right 
to  the  shoulder  v/here  required. 
Our  booklet  will  tell  you  about  other 
features. 

Eastern  Machine  Screw  Corp. 
New  Haven,  Conn.,  U.S.A. 

H&G 
7i:lllll1l!lilllll)lilililiHllil'l ilililii:iimTtlirailii:iM!:iilii:|i|ilililfc- 

//   any   advertisement    interests   you, tear  it   out    iiuiv   and  place   with   letters  to  be  answered. 
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The  Right  Heat 
is  the  only  ticut  to  work  with  if 
you  are  iroinir  to  turn  out  (rood 
work. 

An  onlinnry  ineohnnic  can  koop  ii 
llilbt-rt  &  Barker  Furnace  steady 
anii  even,  insurintr  n  uniform  tem- 
perature. 
G.  it  H.  are  built  ri^ht — from  the 
»:rounil  up.  The  built-up  construc- 

tion with  heavy  sheet  metal  is 
reinforced  with  heavy  an;rle  iron 
straps  riveted  and  bolted.  The 
counter-balanced  door  clears  the 
openinK  to  full  heijrht,  adniittinir 
the  heaviest  charpe.  Fire  brick 
chamber  lininjr.  door  lining  and 
floor  tile  are  of  best  quality. 

And  in  every  G.  &  B.  furnace  you 
»ret  the  benefit  of  52  years  of  ex- 

perience and  study  with  gaseous 
and  liquid  fuels.  Our  line  includes 
more  than  one  hundred  types  of 
furnaces. 

At  present  we  are  makin);  prompt 
delivery  on  m.my  types.  Stock  list 
-I  describes  them  all. 

Gilbert  &  Barker 
Manufacturing    Company 

West    Springfield,    Mass. 

Canadian   Agents: 

WILIJAMS  &  WILSON.   LIMITED 
Montreal.    Que. 

JAMES    DEVON. 
227  Davenport  Rd..  Toronto.  Ont. 

PRACTICALITY 
AF'VKli  lirtoen  years'  study 

of  tlio  Minor's  and  JiUni- 
liciiiLin's  wants,  we  know  just 
what  is  and  wliat  is  not  vv- 

quiivd  in  tools  for  tliom. 

Practicality  has  Ixh'I)  the  key- 
note of  our  orj^anization.  Ex- 

perience has  aided  us  in  elim- 
inatini!:  all  uiniecessary  ])arts 
and  ill  perfecting  the  design 
of  oui-  tools. 

Tlie  use  of  liest  niatei-ial  and 
linest  \vorknianship  enable  us 
to  mainifacture  tools  that  are 
miexcelled. 

We  make  a  complete  line. 

Write  us  for  prices. 

J.  W.  CUMMING  ^  SON,  LTD. 
NKW  GLASGOW,  -  -  CANADA 

Wood  or  Steel,  let  CummingB  make  it. 

^>n  I  iiiiiiiiiiiiiii:riii:iiii:i  1 1 1  ii  ii  i  ii  1 1 1 1  ii  1 1  ii  i.i  1 1 1 1  u  1 1 1  jiiiiii;ii 
l:|l|i|7. 

Built  For  Service 
This  BLOUNT  Motor-driven  Lathe  is  well 

adapted  to  all  speed  lathe  uses.  It  is  of 
late  design,  and  has  a  number  of  features 
in  which  you  will  be  interested.  Provided 
with  constant-speed  motor.  Lathe  spindle 
made  of  hollow,  high-carbon  steel,  ground 
to  size  and  bored  for  Morse  taper.  Run* 
in  self-oiling  bronze  bearings. 

J.  G.  Blount  Co.,        Everett,   Mass.,   U.S.A. 

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

Over 

Admitted  to  be 

Superior 

The  Racine  for  Scientific 
Metal  Cutting 

Demonstrate  the  value  of  this  machine  in  your  own  shop,  on 
your  own  work.  Our  confidence  in  the  abihty  of  this 
machine  is  such  that  we  will  send -it  to  you  on  trial.  This 
will  give  you  ample  opportunity  to  study  the  machine  from 

close  quarters;  to  verify  our  statements  i-egarding  simple, 
construction  and  operation,  accuracy  and  speed,  features 
that  stamp  our  machine  in  a  class  by  itself. 

"We  invite  your  inquiries  fur  full  information  and  installa- tion 

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

\ 

\e\^^ 

ena' 
.b\e 

V/N'
 LK
t-R V

\l^^^' 

\ 

DROP  rORGI 

'5    Times    More    Work    from    Blades. 

3  CUTS  TO  1" 

Just  what  a  foigiii^'  comj  mv  reports  afier  making  a  comparative  test 
on  Peerless  Higli  Spee<.l  Sau.  cutting  S^i  in.  steel;  test  made  on  our 
13  X  IG  machine-  under  equal  conditions.  We  would  be  glad  to  furnish 
complete  copy  of  this  report  and  others,  some  of  these  tools  may  bc- working    in    your    vincity. 

Here  are  facts  that  will  substantiate  this  report.  This  firm  has  repeaterl 
their  order  from  time  to  time,  fourteen  machines  have  been  shipped  them 
l)y  express.  The  express  charges  on  these  shipments  amounted  to  about 
WoO.OO.  At  the  same  time  they  could  secure  from  stock  other  makes  and 
cheaper   tools. 

When  a  finn  is  urgently  in  need  <jt  a  tool  and  will  delay  production 
several  days  au-aiting  delivery  on  a  certain  make,  and  go  to  such  an 
enormous  additional  expense,  when  others  could  be  had  from  stock,  such 
evidence  ought  to  influence  your  investigating  the  Peeness  High  Speed 
Saw   before  deciding   on   any   otlier  equipment. 

From  the  reports  and  repeated  orders  received  woidd  indicate  this  tool 
has  revolutionized  all  metal  cutting  standards.  We  are,  therefore,  very 

anxious  to  inst-ill  tbem.  on  thirty  or  sixty  days'  free  trial :  this  will  allow 
you  to   thoroughly  lest  and  examine  same  before  deciding  to  purchase. 

PEERLESS  MACHINE  CO. 1607  Racine  St. 
RACINE.  WIS..  U.S.A. 

//   any    adifertisement   interests   you,    tear   it   out   now   and   place    with    httirs   to  be  answered. 
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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 

This  is  a  TATE-JONES 

Improved     Portable 

Recuperative 
Gas    Oven 

Furnace 

I-or  heats.  900  deg.  to 
1600  dcg.  Fahr.  For 
hardening  carbon 
steel,  preheating  or 
reheating  high  speed 
steels,  annealing,  etc., 
for  artificial  or  nat- 

ural gas. 

For  the  plaut  requiring 
a  small  furnace  that  can 
lie  quickly  brought  up 
to  the  proper  heat;  that 
delivers  a  uniform  pro- 

duct; that  saves  time 

and  money — this  is  the 
furnace  to  use. 

Tate -Jones  &  Co. 
Incorporated 

FURNACE  ENGINEERS 

Pittsburgh      -     Pa.,  U.S.A. 

Cut  Out  the  "  Rule  of  Thumb  " 
in  your  Heat  Treating 

Methods. 

It  was,  is,  and  always 

will  be  risky.  To-day — 
t  li  e  da y  of  necessary 

high  efficiency  and  con- servation of  time,  you 

dare  not  run  any  unne- 
cessary risks  in  output. 

Aside  from  its  demon.strated 
iiione\' -saving  features  ( which 
we.  will  explain  upon  re- 

(|uest),  it  gives  your  work- men the  opportunity  of 
knowing  what  the  furnace 
will  <leliver  even  before  the 

heat  is  started. 

The  ill^istration  shows  but 
one  of  the  many  styles  of 
furnaces,  large  and  small, 

made  by  Tate-Jones  Com- 
pany, of  Pittsburgh. 

Mention  your  line  of  work 
and  we  will  send  information 
to  cover  your  particular 

retiuircments. 

//"  v:hat  you  need  is  not  advertised,   cui'^ult    our   L'uyirs'    Directory   and   write   advertisers   listed   under   proper   heading. 
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Have  You   A   Troublesome   Drive? 

ere   is  a   ptiwer 
bugbear.    A  drive 

belts.     A  drive 
troublesome.    Try 
that  drive  iu  your 

hear  from  some 

dest  belting  prob- 
by  Extra  Power, 
drive.    It  may  be 
Or  a  drive  with 

oiig,  hard  r)iil 

Extra  Power  is  etficient  and  econo- 
mical on  all  kinds  of  drives — large 

and  small,  continuous  and  intermit- 
tent. But  it  is  built  good  enough  for 

the  hardest  drives.  It  has  features 

of  construction  that  make  it  a  super- 
belt.  And  the  harder  the  drive,  the 
more  enthusiastic  is  the  Extra  Power 
user. 

With  its  fine  friction  surface  Extra 
Power  cuts  down  power  wastage.  It 

works  successfull}'  against  shifters 
and  on  multiple  pulley  drives.  Free 
from  stretch  and  ply  separation,  it 

saves  trouble,  time,  money  —  lowers 
operating  costs,  yields  better  trans- 

mission, lasts  longer.. 
It  is  a  belt  whose  record  for  better 

service  qualifies  it  for  use  on  every 
kind  of  drive. 

The  next  time  that  troublesome 

drive  bobs  up,  phone  or  write  for  a 
(ioodyear  belting  man.  The  nearest 
branch  has  a  man  trained  in  solving 
such  problems  as  yours. 

The  Goodyear  Tire  &  Rubber  Co. 
of  Canada,  Limited 

BRANCHES  :    Halifax.'St.  John,  Montreal,  Ottawa,   Toronto, 
Hamilton,  London,  Winnipeg,  Regina,  Calgary, 

""-»•   ffi|4^    Edmonton,  Vancouver  K-"  i'XJ 

SERVICE  STOCKS  IN  SMALLER  CITIES 

EXTRA  POWER  ™rf^?e  BELTING 
"We  might  say  unsolicited  on  your  part  that  our  factory  foremen 

all  speak  very  highly  of  the  Extra  Power  belting  that  you  have 
been  supplying  us,  and  it  is  getting  such  a  reputation  in  our  shop 
that  whenever  they  need  a  new  piece  of  belt  they  come  in  and  ask 
for  this  particular  brand.  It  might  be  some  satisfaction  to  know 

that  your  belting  so  far  has  been  very  satisfactory  indeed." 
Yours  truly,  KEENAN  WOODENWARE  MFG.  CO.,  LTD. 

By  J.  H.  Baskette,  Secretary. 

If   any   advertisement    interests   you,    tear   it    out    7iow    and   place    with   letters   to  be  ansicered. 
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Taken  It  To  The  Job 

'U 

ON  !■  man  w  ith  a  Forbes  can  do  more 
ilian  six  men  usin^  the  old  stock  and 

die  methoci  of  cuttinti.  I  lie  lorhes  is 

easil>-  portable  and  can  be  carried  ri^ht 
to  till'  Jiili.  S,i\cs  time  ;in(l  I.-iImh-  liy  rrniiin 

atiii^'  the  (•;inyiiin'  to  and  Iro  ol'  heavy 

]ii('Cfs  (if  l'i|i<'.  Is  opcrati'd  liy  a  scH'-cdii- 
laiiicd  iiiiiltU'.  cir  can  he  easily  (ipei'ated  by 

hand  where  no  power  is  availabh'.  There 
ai'e  no  helts,  no  eoiintersliafts — it  is  a  eoni- 
|i:ut  iiiiil  stunly  machine  built  to  do  all  kimW  of  pipe- 
fiiiiiiii;  anil  tiircaflintr.  and  do  it  well. 

It  has  many  features  that  will  -.ntcrest  yon.  Our 
eataloji  c.xpiain.s  Uieni  all.  Write  for  your  co)i\ to-day. 

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

MAKE  NAILS!  NOT  NOISE! 
Wf   offer   the   trade  new   types   of 

WIRE  NAIL  MACHINES 
QIIET  IN  OPERATION:  WITH  VERY  HIGH  OUTPUT:  ALL  PARTS  ACCES- 

SIBLE: DECREASED  .MAINTENANCE  COSTS:  GREAT  CAPACITY:  OCCUPYING 
SMALL   FLOOR  SPACE. 

Smoothly  running  machines,  with  balanced  mechanical  motions  and  no  rotating 

cams.      Built   in   5  sizes,   handling   wire   f«^m  No.    17    to   %"   diam. 

PRACTICALLY  NOISELESS  IN  OPERATION 

Sleeper  &  Hartley,  Inc.,   Worcester,  Mass. 
CANADIAN  BRANCH,  COATICOOK,  P.Q. 

London,    England.    F.    A.    Perry.    63    Queen    Victoria    Street,    E.C.    4.      Paris.   France.   Edgar  Bloxham.    12   Rue  da    Delt 

It    .tr'i:  yiju  nerd  i*'   not  advertised,    consult    cur   B'tyir::'    Uxrrciory    and    wr'.te   adi'ertisits    tistfd    n.nder   pro)>cy   heading. 
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EQUALS  10  SOLID  TAP  LIVES 
That  point,  alone  is  sufBcdent  to  stamp  Murchey  ailjustable  taps  as  the 
undisputed  leader  of  its  class. 
The  point  is  this:  when  a  chaser  on  a  Murchey  Tap  is  ground  it  can  be 
adjusted  to  compensate  for  wear;  with  a  solid  tap  this  cannot  be  done  with 
the  fineness,  the  finish,  the  alisolule  accuracy  that  characterizes  our  adjust- 

able taps.  A  solid  tap  will  lose  its  accuracy,  and  the  more  grindings  the 
greater  the  inaccuracy.  We  maintain  a  special  chaser  service  for  our 
clients. 

The  Murchey  Adjustable  Tap  has  other  feature.?  which  we  will  gladly 
fnrni.-h  vqion  request. 

MURCHEY  MACHINE  &   TOOL  CO. 
75  Porter  St. Detroit,  Mich. 

The  Coats  Machine  Tool  Co.,  Ltd.,  Caxton  House,  Westminster,  London,  S.W.,  England 
Fenwick  Freres  &  Co.  16RueFenelon  Paris,  Franc  -, 

Think  of  it 
A  20  to  90%  Increase  in  Production 

THE  M.  E.  C.  Three-Jaw  Air-operated Chuck  shown  herewith  eliminates  the 

Avaste  usually  experienced  in  ordinary 
chucking  processes.  It  takes  all  classes  of 
work  of  the  hand-operated  chuck,  but  grips 
much  better  and  gives  top-notch  service  day  in  and 
day  out.  Only  the  best  materials  oVjtainable  go  into 
its  manufacture.  It  is  made  entirely  of  steel,  includ- 

ing the  body.  A  special  process  steel  is  used  in  mak- 
ing the  actuating  levers  and  all  parts  subjected  to 

strain.  The  M.E.C.  Three-jaw  Chuck  will  do  good 
work  long  after  others  have  been  discarded.  Take  it 

on  thirty  days'  free  trial. 

Write  for  catalog  on  all  M.E.C.  Labor-Saving 
Devices. 

Manufacturers  Equipment  Co. 
171   North  Jefferson  Street,  Chicago,  III. 

Also  makers    of    M.  E.  C.   Two   and   Three-Jaw   Air-Operaled 
Chucks.   Expanding  Maadrels  and   Collapsible  Taps 

CANADIAN  AGENTS: 

J.  R.   Stone  Tool  &  Supply  Co.,  Goebel  Bldg.,  Detroit,  Mich. 

i(i    advertisement   interests  you,    tear  it   out  now   and  place   with    letters  to  be  answered. 
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Sectional    view    of    "FL-l"    Steam    Driven.    Single    Stage,    Straight    Line    Air    Compre.ssor 

require  it,  by  disconnecting  the  valve  gear  and  removing 
the  steam  piston.  If  necessary  later  on,  the  machine  may 

be  changed  back  to  the  steam-driven  type.  Bulletin 
K-302  describes  the  machine  fully.  Write  our  nearest 
branch. 

This  view  shows  the  simple,  compact  constniction  of  this 
class  of  compressor.  Thorough  lubrication  and  thorough 
water-jacketing  are  strong  features  of  this  machine. 

The  location  of  the  steam  cylinder  enables  the  machine 
to  be  readily  converted  to  belt  drive   should   conditions 

CANADIAN  INGERSOLL-RAND  COMPANY,  LIMITED 
COMMERCIAL  UNION  BUILDING 

MONTREAL  -  -  CANADA 
Branches:    SYDNEY      SHERBROOKE        MONTREAL        TORONTO       COBALT        TIMMINS        WINNIPEG        NELSON        VANCOUVER 

//  what  yua   iicid   is   nol   iiar'rti.^' 

/.■-;/. 

Itji'dnr:!    n  tid    irnti     ndrrrtixi'/'s    liat'il    niiflir    propir    hiadtng. 
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e;i;|,l«-yi^H>l 

0*1 

Unskilled  for  Skilled 
Results  Better 

and 

Expecting  nothing  more  than  a 

lightening  of  the  load,  for  the 
sake  of  their  new  and  unskilled 

help,  many  manufacturers  in- 

stalled   Hannifin  Air-Operated 

Hannifin 
►Satisfaction    PLUS    explains 
the  reason  for  so  much  favor- 

able  talk   al)out  the  Hannifin  ~=< 
air-operated  chuck  in  all  lines  of  manu- 
facture. 

Just  the  turning  of  a  lever  chucks  the 
work — ^rigidlv  grips  it.  Another  turn 
releases. 

Always  the  Haunifin  chucks  with  uni- 

Labor-Saving  Devices.  Im- 
agine then  their  satisfaction 

AIR  when  they  found  the  work  bet- tered and  production  increased 

from  20  to  100  per  cent. 

Chuck 
form  pressure.  It  never  slips. 

And  there's  nothing  aliout  it 
to  wear.  It  is  superior  in 

every  way  to  any  chuck  you  have  ever 
used,  and  there  is  no  mystery  about  the 
reason  why.  The  Hannifin  catalogue 

goes  into  every  detail. 

Write  us  to-day. 

HANNIFIN    MFG.    COMPANY,  Chicago 
REPRESENTATIVES.— R.  E.  Ellis  Engineering  Co..  Chicago:  C.  C.  Firmin.  602  Kerr  Bide..  Detroit: 
Knox-Andersen  Co..  Empire  Bldg.,  Pittsburgh  :  Carl  Naurnann,  411  Seitz  Bldg.,  Syracuse ;  A.  R.  Williams 
Machinery  Co..  Toronto;  Williams  &  Wilson,  Ltd..  Montreal;  The  Canadian  Fairbanks-Morse  Co..  Montreal.         .  , 
EUROPEAN  REPRESENTATIVES.— Coats  Machine  Tool  Co.,  Ltd..  London  ;  Fenwick-Freres  Co..  Paris  : 
Iznosskoff   &    Co..    Petrograd. 

//   any   advertisement   interests   you,    tear  it   out   noio   and   place    with     litters   to  be  answered. 
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Escaped  from  Germany 
\N  cscaiHil  prisoner  tells  the  story  of  his  fearful  experiences  in  (Germany  in  MAC- 

1.1  AN  "S  .M.\(;  \/INI''  for  November;  and  ̂ ives  a  \  i\  iil  i^icture  of  conditions  in 
Cieiinany  as  he  saw  them,  lie  ̂ ot  out  by  \va\  of  1  lolland  after  appalling  perils  and 

hardships.  In  1  b)lland.  he  was  photosjraiiheil.  but  so  altered  was  he  that  his  wife  quite 

failed  to  recoirni/.e  hini  in  this  |ihototrraph.  Read  this  story  of  this  (Canadian  soldier's 
csca|H'.     It  is  sirippini}:  stuff — a  rare  tale. 

Canadian  Finances 
After  the  War 

WII.I.  busino.-i.s  in  Canada  collapse  when  peace  comes  ?  It 
may.  What  do  the  bi>r  men  say?  What  do  they  know? 

What  do  you  think  ?  Are  your  opinions  well  informed  ?  The 
subjivt  is  of  the  irreatest  possible  importance,  and  you  will  pet 
lipht  and  leadinp  by  reading  the  contribution  of  Col.  John 
Bayne  Maclean,  who  has  taken  the  trouble  to  iret  the  opinion 
of  the  bijruest  and  most  highly  placed  men  in  Canada  to  help 
him  prepare  his  article. 

Back  from  the  Arctic 
"\T7"I1-L1.\.M  THO.MrsO.N.  represcntin;r  the  .American  Geo- 
^  '  graphical  Society,  was  this  year  in  the  Arctic  Regions. 
He  went  to  the  delta  of  the  Mackenzie  River,  and  took  many 
excellent  pictures  of  the  country  and  its  Eskimo  inhabitants. 
He  makes  the  November  M.\CLE.\N'S  the  vehicle  of  many  of 
his  pictures  and  for  an  account  of  his  journey.  Read  what  this 
.Arctic  scientist  has  to  tell  us  about  a  remote  part  of  our  land. 

Slackers  and  Conscription 
■\X7'H.\T    is    your   attitude   towards    the   draft?       You    have 
'  '   positive   opinions,  of  course.     How  do  they  square  with 

Miss  Laut's  as  thev  are  expressed  in  her  ringing  article  on 
Slackers  in  the  November  MACLEAN'S? 

The  Nation's  Business 
THIS  is  a  new  feature — a  fearless,  well-informed  survey  of 

national  affairs.  What  we  all  want  is  an  outspoken — but 
not  vindictive — and  clear-visioned  presentation  of  factors  and 
facts  affecting  our  national,  political  and  economic  welfare. 

The  Late  Sir 
Mortimer  Clark 

BF'FORE  he  died,  a  few  week  ago,  the  late  Sir  Mortimer 
Clark,  eminent  jurist  and  an  ex-Lieutenant-Governor  of 

Ontario,  wrote  for  M.ACLEAN'S  an  article  on  "Safeguarding 
Your  Heirs."  It  has  to  do  with  the  functions,  service  and  safety 
of  Trust  Companies  as  executors  of  estates.  This  article  by  a 
man  so  distinguished,  so  cautious,  so  able,  and  so  wise  a  coun- 

sellor, can  be  of  (irst-rate  value  to  every  man  perplexed  with 
the  problem  of  how  his  estate  can  be  safely  and  prudently 
administered  after  he,  the  testator,  has  passed  from  this  life. 

A  Complete  Novelette 
By  Peter  B,  Kyne 

HIS  story  in  the  November  MACLEAN'S  is  a  thunderingly good  story  of  lumbermen  and  lumbering.     Red  blood  is  in 
this  tale  of  business.     R.  M.  Brinkerhoff  illustrates  it. 

Short  Story 
By  Ethel  Watts  Mumford 

THE  writer  of  this  short  story — the  first  of  a  delightful 
series  by  this  author  to  appear  in  MACLEAN'S — is  very 

well  known  among  short  story  writers.  Delicate  fancy,  whole- 
someness,  freshness  and  finished  workmanship  characterize  all 
her  work. 

Short  Story 
By  W.  A.  Fraser 

A  MIGHTILY  well-written  story  of  India— the  kind  that  we 
all  delight  in;  tense,  bewildering,  and  lots  of  action.  Fraser 

never  wrote  a  better  short  story  than  this.  Ben  Ward  illus- 
trates it. 

Sketches  of  Trench  Life         Hendryx  and  Oppenheim By  Gunner  McRitchie 
MCRITCHIE  was  a  cartoonist  on  a  Western  Canada  daily 

before  he  went  overseas.  He  has  done  a  number  of 

sketches  of  trench  life  "On  the  Spot,"  and  these  he  has  sent 
home,  for  publication  in  MACLEAN'S  MAG.\ZINE.  They're interesting  and  good. 

SERIALISTS 

THE  Gun  Brand,"  by  Hendryx,  comes  to  an  end  in  the 
November  issue.  Oppenheim's  greatest  story,  "The 

Pawns  Count,"  is  continued.  Oppenheim's  story  is  the  biggest 
single  feature  ever  secured  by  MACLEAN'S. 

MACLEAN'S  MAGAZINE 
for  November At  All  News  Dealers  X3c» 
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HINTS  MBUYERS 
MAXIMUM 
EFFICIENCY 

IN 

BELTLACING 

A  broken  belt  won't  hold  up  production  long  if  you  repair  it with 

Patent  Steel  BRISTOL'S  Belt  Lacing Pronounced  the  most  elVicient.  because  it  is  the  easiest,  the 
quickest  and  the  best  to  apply. 
No  special  tool  is  reciuired.  Simply  a  hammer  and  a  soft  block 
of  wood  to  drive  the  sharp,  stacgered  steel  prongs  through  the 
belt  in  double  rows  and  to  clinch  the  points.  The  belt  is  gripped 
firmly  without  danger  of  cutting  or  weakening. 

Send  for  samples  and  Catalog  1-707. 

THE  BRISTOL  CO.,  Waterbury,  Conn. 

THOUSANDS  of  Dollars  are  saved 

eA-ery  year  by  our  clients,  because 
we  have  experts  who  are  trained  to 
make  exhaustive  tests  of  all  the  ma- 

terial you  are  purchasing,  whether  raw 
material  or  finished  products. 

CANADIAN    INSPECTION    AND    TESTING 

LABORATORIES,  LIMITED 
Head  Office   and   Main  Laboratories-MONTREAL 

Branch  Offices  and   Laboratories: 
TORONTO.     WINNIPEG.     EDMONTON.     VANCOUVER. 

NEW  GLASGOW 

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, 

SKINNER  DRILL  CHUCKS 

New   Model 

THE  LARGEST  ASSORTMENT 

Made  By  Any  Manufacturer 
The  "New  Model'*  is  especially  adapted 

to  rapid,  sensitive  drilling.  It  is  ac- 
curate, light,  strong  and  hand  operated. 

The  price  is  surprisinij'y  low.  I"!us*ra- 
tions  of  complete  line  on  request.* 

THE  SKINNER  CHUCK  CO. 
Main  Office  and  Factory 

NEW  BRITAIN.  CONN. 

New  Vork   Office — 94    Reade  St. 

London    Oilice — 149    Queen    Victoria    St. 
San    Francisco    Office — Rialto    Building. 

STEELCASHNGS 
■  We  are  well  equipped  to  make 
■  all  kinds  of  steel  castings,  100 
9      lbs.  to  50,000  lbs. 

Dominion  Steel  Foundry  Co. 
ui        -1.  LIMITED  ^    ,      . Hamilton  Ontario 

iwiiiELmii FOR  EVERY 
PURPOSE 

QILSTORAGEWGASQUNE  TANKS -Al ft  RECEIVERS 
PNEUMATIC  WATER  SUPPLYTANKS-  SMOKESTACKS 
BiDltEH  BREECHING -RJVETEOSTCELPIPE-BFNS&HOPPEHS 

Northern 
Crane  Works 

LIMITED 

WALKERVILLE 
ONTARIO 

Electric  Cranes 
Hand  Cranes 

Foundry  Equipment N0RII1ERN  am5 

CRANES 
MADE  IN 
CANADA 

Electric  Hoists 
Air  Hoists 

Cupolas 
Ladles 
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Silvar's  20-in.  Dril  s       ji w Speedy       Reliable                  ^xfel 

Thru.'  fiimoin  20'  Swmi:  I'rill.H  can                1^^ 
2.  3  or  4  spindlrs. 

w 
Four    iliatincl    stylo.      Plnin    Iovit 
ffr\l,   lovtT  nnil  whi'i'l   fc<**I,  pn«>»r                  j 

La= 
frrd  and  nutom>tic  »top.  «ml  with         ̂ >^ii 
back    erarlni;.                                                      ^^^ 

Srnd  for  our  »ttrnctivi>  rntulotr  No. 

S'J  and  prico.i  on  those  co.it  cutter*. 

The    Silver    Mfg.    Company      ̂ ^^ 

mjpy^ 

Bo»   2\>0                                   ."^nlrni,  Ohio      '^e:--— ̂  ̂
 

NORTON  JACKS 
KOR    ALL   KINDS   OF   HEAVY  LIFTING 

.^iiul    tor    complftc    citalonuc    .-iliowmn 

50  styles  10  to  UK*  tons  capacity. 

r„^'''^.  A.  O.  NORTON,  Limited 
Coaticook.  Prov.  Qiiebrc,  Cnnadn 

Adiuitablo 
and 

Rustproof 5(qM 
P^Tg-iTi'  ©©©©(LE3 

Cnn  be  worn 

over  other 

FOR  MUNITION   WORKjERS  ^-^'r 
T.  A.  Willson  &  Co..  Inc.   Ci.n«dii>n  Oftic.?,   23   Scoll  St..   Toronto 

THE  WIRE  IS  PERFECTLY  STRAIGHT 
;.:-.l  :;:  :■.  ::  ■  i;raU-  Uuiribs  when  it  cnmes  fr-.>m  our  AI'TO- MATIC  WIKii  STKAIGHTKMNO  AND  CUTTING  \LACHINE, 
whellier  it's  -li"  diameter  or  onl.v  XS*ST  wire,  hard  or  soft  wire, 
blgbly   polished  or  roiiph  stocl:. 

May   we  ^end  you  catalouue  C? 

Tk«  F.  B.  SHUSTER  COMPANY,  New  Hnven,  C«hd. 
I'.iriiicriy   John   .\iit  A:   Son.  Kstal.lishcil    lsi;r,. 

Al^o    makers    of    Riveting    Al.it  liini-^.    >|>rne    (utters,    (otter    Tin 
Minltines.   ete. 

i!:i1Tl:ill!i;iIIWI!lillll:l^riil<l;lililillJilllIIII1ilil>i:iii:iii:Uil<i:iilii:!:i'liliU 

Fairbanks 
Hammers 

■5.  25  to  300  lbs. 

Belt  or  Motor  Drive 
These  Hammers  Embody  a 

Design  and  Workmanship  that 
are  Unsurpassed. 

Send  for  Catalog 

UNITED  HAMMER  CO. 
Oliver  Building  Boston,  Mass 

i:i:i:iii:i!iii:uii:i:i:niu:iiiin:iiiiiiiii:i:i:i:i:iii!i!i!i;iiiii:i.uiiliirr 

T1....C  MJik  Kct.  L'.i.  I'jl.  OKico 

A  universal  trrindor.  A  prrindcr  witli  all 
iittai'hnu'iits.  A  ̂ ^I■ilul^•r  tliat  will  lianille 
nil  UItkIs  of  tool-sliarponiiiK  a.s  well  as 
cylimliiial,  iiitornal  and  surface  prrindiiiir. 
Alt  all-aruuiiil  niachiiiu  for  your  tool-room. 

Catalog  No.  6. 

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

Zenith  Coal  &  Steel  Products  Limited 
COAL  COKE  HACK  SAW  BLADES 

CARBON  STEEL      MACHINERY  STEEL 
HIQH  SPEED  STEEL 

Royal  Bank  BIdg.,  Toronto;  McGillBldg.,  Montreal, Que. 

Every  Tooth  Cuts  ̂  on  Every 

They  cut  ttraighter. 
They  last  longer.  . 

NAPIER  SAW  WORKS,  I.e.,  Springfisld,  Mass.,  U.  S.  A ' 

GEARS  AND  GEAR  CUTTING 
SPROCKETS  AND  CHAINS 
In  stuck  and  to  order,  any  size  fiv»m  one- 
(luartcr  inch  to  six-foot  in  diameter,  any 
material.  Estimates  and  pear  advice  cheer- 

fully   fiirnish<MJ. 

Grant  Gear  Works,  Inc.,  ̂ ='  p-''  s* 
G.  B.  GRANT 

Boston.  Mass. U.S.A. 

1    MILLING  Attachment 
and  Compound  Table 

Fur  the  Die  Maker.  Repair  Shop,  Pattern  Maker  or 
Garage:  will  perform  more  .than  90%  of  the  jobs  that come   up, 

Tor  any  Drill  Pre-ss 
14"     to    42"    swine. 
Big    Economy— Hie 
CotoTOTiience—  SmaJl 
Price.        It     relieves 
your    large     millers, 
comes     in     handy 

s  p  o  tting     castings, 
milling    ends    of    bosses,    and    many 
other   odd    jobs.      Cuts    all    kinds    of 
keyseats      perfectly:      mills      deep 
groQTes.    slots    and    cams.      We    also 
make    cylinder    reamers   for    reboring 
Ford    car.    and    a    reliable    air    com- 

pressor—all at  special  factory  prices. 
Write    for   circulars   to-day. 

I      Hinckley  Machine  Works,  TunoPs'' 
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Keep  Your 
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  nnd  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 
Estso'.nhrd  in  1799 
Hartford,  Conn. 

End    View 

Ac/iusloqlos 
Resistal    reinforced    glass    is    controlled 

by  us. THE    STRONG.    KENNARD    &    NUTT    CO. 
51  1   Schofield  Bldg.  Cleveland.  Ohio 

PRESSES— ALL  TYPES 
Press  Attachments.  Automatic. 
Metal  and  Wire  Forming  Machines. 
Tumblers — Large  Line. 
Buniishina:  Machines.    Grinders. 
Special  Machines. 

Baird  Machine  Co.,  Bridgeport,   Conn.,  U.S.A. 

PRECISION  TOOLS  AND 
EQUIPMENT 

Johansson  Standard  and  Shop  Gages 

Nose  Reamers  and  Sizing 

Taps  for  6"  Hr.  Mark  XI  L  Shells 
Magnetic  Chucks 

Bench  Lathes  Surface  Grinders 

W  bend  I Send  us  your  inquiries. Let  us  quote. 

H.  E.  STREETER 
523  New  Birks  Building,  Montreal,  P.Q. 

Oxy-Acetylene  Welding   and    Cutting    Apparatus 
Carter  Welding  Co.,  %zr.tl  Toronto 

For  Davis-Bournonville  Oxy- Acetylene 
Apparatus 

General  Office  and  Factory.  Jersey  City,  N.J. 
Canadian  Factory,  Niagara  Falls,  Ont. 

Sales  Offices:  New  York,  Boston.  Philadelphia.  Pitta- 
buife'li.     Cleveland,     Cincinnati.     Chiaiyo,     l^e- 
tn'it.    .St.    Louia,    San    Fianciico.    SeaiUe. 

MYlS 

tNISTLE'^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.  McLaren  belting 

CO..  LTD. 
TIRINTO.  MONTREAL.  WINNIPEG 

Taylor-Newbold  Milling  Cutters 

The  Taylor-NewboId  Milling;  Cutters  are  absolutely  correct  in 
design,  workmanship  and  material.  The  only  inserted  blade 
milling  cutters  made  with  constant  clearance  and  rake-angle 
throughout    their    length    during    entire    life    of    cutter. 

Write    for    Bulletin    R-P    and    30-day    trial    offer. 

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

Gardner 
Gardner      Disc 
Grinders   are  made 
lu   all   sizes,   tj  poj 
and    combinatioas. 

We     can     success-     . 
fully      meGv      an.v    |0|B 
disc     grinding            ^ 

Disc    Grii tider 

^^^^ 
problem    in    exist-             1 
ence.       Largest              f 
builders     of     Disc     ̂ J* 
Granding    machin-      ̂ ^V 
ery  in  the  -H-orld.               | 

Gardner 
Machine   Co. 

The    Disc    Grindln* 
Authorities 

•        ••««^rV^.:,„..,  ̂ .  ,    ,  j^^ 

^^^^^'v 

Beloit.Wis.U.S.A. 

Canadian  Aeents;   Can.          ̂ < 
Fairbanks-Morse  Co. 

Toronto  —  Montreal 

m^^ 

i^^ ~160-Bay=St^5=ToroTito . 

Tests    of    Metals,    Fuels,    Oils,    Water,    Etc. 

SPECIAL  ATTENTION  TO  ALL  SHELL  MATERIALS 

WE  MANUFACTURE  RIVETS  of  every 

description,    /^  inch.    dia.    and    smaller 

PARMENTER  &   BULLOCH   CO.,  LTD. 
GANANOQUE,  ONT. 
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Babbitt  Costs  Lowered 
The   use   of   "Frost    KinR"   invjiriably    roilucos   bsibbitt 
expenses.       Us    i-rtloiciuy     uml     sploiuiiil     lUTforiuiiiuo 
umlor  heavy  duty  huve  miule  it  sm  intorniitioiml  favorite. 

"Frost  KinK"  is  an  all-rouml  babbitt  perfeited  after   10 
years'  experience  and  experiment. 
The    constant    u>e    of    "Frost     hini:"    "ill     lower    your 
expenses. 

HOYT  METAL  COMPANY 
EASTERN   AVE.    and  LEWIS    ST..   TORONTO.  CANADA 

New    VvirV.    N.Y.  London.    En«.  St.    Loui«.    M«. 

% 

BRIDGEFORD 
HEAVY      DUTY     LATHES 

tiKice  L«UiM  troa  V  to  ft'"  •wuig.  l"i»:a  Turainu  LmlhM.  S'  •nj 
»'-  •"int:  Aalf  inJ  Joiim«l  Tumliu!  L«lhM  «nJ  IKtrsl  Gc»r  Tuniln* U«:.^t«       Write    for    CfttAlofU*. 

BRIDGEFORD     MACHINE    TOOL     WORKS 
161    Winlcn   Ro«<l  Roche«t»r,    N.Y. 

PULLEYS 
ALL  WOOD-COMBINATION-IRON-STEEL 

Evarr   pullar   fully   suarantesd. 
Writ*   for  intarettinB   printed   matter. 

The  Positive  Clutch  &  Pulley  Works,  Ltd. 
Montreal  Factory  :    Aurora,  Ont.  Toronto 

Gives  Satisfaction  Where 
Other  Metals  Fail 

Sold    hy    Leading    Dealers    Everywhere, or   by 

MAGNOLIA  METAL  CO. 

Office   and    Factory  : 

225   St.  Ambroise   St.,  Montreal 

>l^mNSON&KOMPASS 
TORONTO    HAMILTON   Winnipeg 

IRON  AND  STEEL 
HEAVY  HARDWARE 

MILL    SUPPLIES 
AUTOMOBILE    ACCESSORIES 

WE     SHIP     PROMPTLY 

TAKE    ALL    THE     GRIND     OUT    OK     GRINDING 
WITH 

WILMARTH  &  MORMAN  GRINDERS 
CATAl.Or.VIE  ON   REQUEST 

WUMARTH  &  MORMAN    COMPANY,    1200  Monrot   Avenue,   N.  W. 
GRAND  RAPIDS.  MICH..  U.  S.  A. 

Munufscturfri  of  Drill  Grinderi,  Surface  Grindert,  Univerial  Grindan 

LANDIS    MACHINE   CO.,  INC. 
WAYNESBORO.  PENNA. 

Manufacturers  of   BOLT  and  PIPE 
THREADING  MACHINERY 

Exclusive  Cnnndian  Axents  ; 

William.  &  WiUon,  MONTREAL.  CAN. 

Write  for  Catalogue  No.  22 

You    want   Tool   Holders   that  have    made  good 

ARMSTRONG  TOOL  HOLDERS 
Won   The 

GRAND    PRIZE 
THE  HIGHEST  POSSIBLE  AWARD  AT  THE  PANAMA- 

PACIFIC  INTERNATIONAL  EXPOSITION. 

^le?" 

f<-  'i-ArMSTRON&'i 

THEY   ALWAYS 
MAKE  GOOD 

Write  for    Catalog. 

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

306  N.  Franci.eo  Atb..  CHICAGO.  U.S.A 

Cut  Boring  Expenses 

ACTUAL  TESTS  under  trying  circumst
ances 

have    proven    that  boring  expenses  may  be 

cut  in  half  by  using  the  DLXON  PATENT 

BORING    TOOL.      License    to  make  this  tool 

may  be  purchased  outright.   Get  in  touch  with  me. 

C.  L.  DIXON 
278  Old  Orchard  Ave.,  N.D.G.,  Montreal,  Que. 
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UYERS IRECTOHY 
If    what    you    want    is   not    here,    write   us,    and    we   will   tell    you    where   to   eet    it.      Let    as   aageest   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    Hanlware    Co.,    Toronto,    OnL 
Baxter   Co.,    Ltd.,   J.    R..    MonLreal,    Que. 
Canadian    Fairbanka-iMorse    Co.,    iMontreal. 
Can.    B,    K.    Morton.    Montreal,    Que. 
Carborunfiiim    Co.,    Niagara    Falls,    N.Y. 
Fosa    &    Hill    Machy.    Co.,    Montreal. 
Ford-Smith    Mach.     Co..     Hamilton,     Ont, 
Gardner   Machine  Co.,    Beloit,    Wis. 
Norton  Co.,   Worcester,   Mass. 
Petrie.    Ltd..    H.    W.,    Toronto,    Ont. 

ACETYLENE 

Carter    Welding    Co.,    Toronto,    OnU 
Commercial   Acetylene  Welding  Co..    Inc..   Toronto 

L'Air    Liquide    Society,    Montreal,    Toronto 
Prest-O-Lite  Co.,    Inc..   Toronto.    Ont. 

ACETYLENE    GENERATORS 

Commercial   Acetylene   Welding  Co.,    Inc.,  Toronto 

L'Air    Liquide    Societty,     Montreal.    Toronto 
Prest-O-Ltte   Co.,    Inc..    Toronto.    Ont. 

ACCUMULATORS.    HYDRAULIC 

Canadian    FiiiiLiiikiS-Morse   Co..   iMontreal 
Cbarles    F.    Elmes    Eng.    Works,    Chicago 
Garlock- Walker    Machinery    Co..    Toronto,    Ont. 
NUes-Bement-Pond    Co..    New    York 
Smart-Turner    Mach.    Co..    Hamilton.    Ont, 
William    R.    Perrin.     Ltd..    Toronto 

ADAPTER   PLATES 
Jas.    McKay  Co.,    Pittsbuii^h.    Pa. 

AIR    RECEIVERS 

Can.    Ingersoll-Rand    Co.,    Sherbrooke,    Que. 
The    Jenckes    Mach.    Co.,    I^td.,    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. 
Sturterant   Co..    B.    F.,    Gait.    Ont. 

ALUMINUM 
Canada    Metal    Co.,    Toronto 
Tallman    Brass   &    Metal   Co.,   Hamilton 

ALLOY,  STEEL 
Can.    B.    K.    Morton.    Toronto.    Montreal 
H.    A.    Drury   Co..    Ltd.,   Montreal 
Hawkridge    Bros.    Co..    Boeton.    Mass. 

Osbora    (Canada),    Ltd..    Sam'l.    Momreal,    Que. 
Standard    Alloys    Company,    Pittsburgh,    Pa. 
Vanadium    Alloys    Steel    Co..    PitUburg,    Pa. 
Vulcan    Crucible    Steel    Co..    Aliquippa.    Pa. 

ARBORS 
Cana'iian    Fairfcaub^Morse   Co..    Montreal 
Clereland    Twist    Drill    Co..    Cleveland 
Garlock-Walker    Machinery    Co.,    Toronto.    Ont 
Morse  Twist  Drill  &  uMach.  Co..  Kew  Bedford,  (Mass. 
Petrie,     Ltd..    H.    W..    Toronto,    Ont 
Pratt    &    Whitney    Co.,    Dimdas.    Ont 

AUTOGENOUS    WELDING    AND    CUTTING 
PLANTS 

Carter    Welding    Co.,    Toronto.    Ont 

L'Air    Liquide    Society,    Montreal,    Toronto 
Prest-O-Lite    Co..     Inc..    Toronto,    Ont 
St-    Lawrence    Welding    Co. .    Montreal.    Que. 

AUTOMATIC   MACHINERY 

Baird    Machine    Co..    Bridgeport.    Conn. 
Garlock-Wnlker    Machinery    Co..    Toronto,    Ont 
Gardner.    Robt,  &  Son,    MontreaL 
MoClean   &    Son.    F.    W..    Niagara    Falls.    Ont 
Riverside    Machinery    Depot.    Detroit.    Mich. 
Petrie,     Ltd.,    H.    W.,    Toronto.    Ont 
Pratt    &    Whitney    Co..    Dundas,    Ont. 
Roelofson    Machine    &    Tool    Co.,    Toronto,    Can. 
A.    R.    Williams    Machy.    Co.,    Toronto 

BABBITT  METAL 

Aikenhead    Hardware   Co.,    Torontto,    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 
Mapnolia    Metal   Co..    Montreal 
Petrie.     Ltd..     H.    W..    Toronto.    Ont 
Tallman    Brass    A    Metal    Co.,    Hamilton 
Wilkinson    &    Kompass,   Hamilton,   Ont 

BALL  BEARINGS 

Canadian    Fairbanks-Morse   Co..    Montreal 
Can.    9    K    F   Co.,   Toronto.    Oat. 
Chapman   Double   Ball   Bearing  Company,  Toronto 

BARRELS,   STEEL   SHOP 

Baird    Machine  Co..    Bridceport.   Conn. 
CleTeland    Wire    flprinit    Co..    ClereUnd 

BASE  FACING  MACHINES 
Victoria    Foundry    Co. .    Ottawa,    Ont 

BARS.    BORING 
Charles    F.    Elmes    Eng.    Works,   Chicago,    111. 
Monarch    Brass    Mfg.    Co.,    Toronto.    Ont 
Nileri-Bement-Pond    Co.,    New    York 

BASE   PLATES 
J;is.    McKay   Co..    Pittsburgh.    Pa. 

BELT   LACERS 

Clipper    Belt    Lacer   Co..    Grand    Rapids,    Mich. 
BELT  DRESSING   AND   CEMENT 

Baxter   &    Co..    Ltd..    J.    R..    Montreal.    Que. 
BELT  LACING  LEATHER 

Aikenhead    Hardware    Co.,    Toronto.    Ont 
Foss    &    Hill    Machy.    Co.,    Montreal 
Graton    &    Knight    Mfg.    Co.,    Worcester,   Mass. 

BELTING,  BALATA 

Baiter   Co.,    Ltd..    J.    R..    Montreal.    Que. 
Can.    B.    K.    Morton.    Toronto.    Montreal 
Federal  Engineering  Co.,  Toronto,  Ont. 

BELTING.   CHAIN 

CaTiadian    Fairbanks-Morse   Co.,    Montreal 
Gnoflyear    Tire    &    Rubber    Co..    Toronto.    Ont. 
Jones    &    Glassco.    Montreal,    Que. 
Morse    Chain    Co.,    Ithaca.    N.Y. 
Petrie.     Ltd..    H.    W..    Toronto.    Ont 
Whitney    Mfg.    Co..    Hartford.    Conn. 

BELTING.  CONVEYOR 
Goo<Iyear   Tire    &    Rubber   Co..    Toronto,    Ont 

BELTING.    LEATHER 
Canadian    Fairbanks-Morse   Co.,    Montreal 
Can.    B.     K.    .Morton.    Toronto.    Montreal 
Graton    &    Knight    Mfg.    Co.,    Worcester,    Mass. 
Goodyear   Tire    iV    Rubber   Co..    Toronto.    Ont. 
MtTiftren,   J.   C,   Belting   Co..    Montreal,   Quo. 
.Mor^e    Chain   Co.,    Ithaca.    N.Y. 
P.'lrie.    Ltd  ,     IT.    W..    Torcmto.    Ont. 
Standard   Machy.  &  Supplies.  Ltd,.  'Montreal.  Que. 

BELTING.    STITCHED    COTTON    DUCK 

Baxter    &    Co..    Ltd..    .1.    R..    Montreal.    Que. 
Bennett.    W.    P..  51   Montford   St..   Montreal,  Que. 
Dominion    Belting    Co,.    Hamilton.    Ont 
Federal    Enfnneering   Co..   Toronto,    Ont 
Petrir.     Ltd..    H.    W..    Toronto.    Ont 

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..    Dundas 
Bertrams.    Limited.    Edinbnrg^,    Scotland 
Brown-Boggs    C». . ,    Ltd. .    Hamilton.    Can. 
Can.    Blower  &    Forge   Co..    Kitchener,   Canada 
Ferracute    Mach.    Co.,    Bridgeton,    N.J. 
Oarlock- Walker    Machinery    Co..     Toronto,    Ont. 
Charles    F.    Elmes   Eng.    Works,   Chicago 
Jardine.    A.    B..    &    Co.,    Hespeler,    Ont 
National    Machinery    Co. .    Tiffin.    Ohio 
Niles-Bement.Pond    Co.,    New    York 
Potnc,     Ltd..     H.     W..     Toronto,     Ont. 
Stee]    Bending    Brake    Works.    Chatham,    Ont. 
TnlMo    Machine    &    Tool    Co..    Toledo.    Ohio. 

BILLET  MARKERS 

Mntth^w=;  it  Co..  Jas.  H..  Pittsburgh.  Pa. 
BINS.   STEEL 

The    Jenckes    Mach.    Co.,    Ltd..    Sherbrooke.    Que. 
MacKinnon.     Holmes    Co..     Sherbrooke 
Toronto    Iron    Works,    Ltd..    Toronto.    Ont 

BLASTING   MACHINES,  SHOT  AND 
STEEL  GRIT 

Gray  Mfg.   &  'Mach.  Co..  Toronto,   Ont 
r.    S.    Silica    Co..    Chicago.    111. 

BLOWERS 
Can.     Blower    &    Forge    Co..    Kitchener,    Ont 
ShHdona,    Ltd..    Gait,    Ont 
Garlock-Walker    Machinery    Co..    Toronto,    Onlt. 
Prtric,     Ltd.,     H.    W..    Toronto,    Ont 
R.    E.    T    Princle.    Ltd.,    Toronto.    Ont. 
Riverside    Machinery    Depot.    Detroit.    Mich. 
Sturtpvant    Co.,    R.    F,,    Gait.    Ont 

BLOW  PIPES   AND  REGULATORS 

Carter    Welding    Co.,    Toronto.    Ont. 
L'Air   Liquide    Society,    Montreal,   Toronto 
Prest-O-Lite    Co.,    Inc..    Toronto.    Ont 

BLUE  PRTNTTNG  MACHINERY 
Mnlliner-Enlund  Tool  Co.,  Syracuse.  N.T. 

BOARTZ 
Francis   &  Co.,   Hartford,   Conn. 
Geo  A.  Joyce  Co.,  Ltd..  New  York.  N.Y. 

BOILERS 
The   Jenckes    Mach.    Co..    Ltd..    9hert)rooke,    Que. 
MacKinnon.     Holmes    Co,.     Shertirooke 
Pftrie,     Ltd,.     H.     W..     Toronto,     Ont 
R!Tenid«    Slaehlnery    Depot.    Detroit,    Uleh. 

!i 

BOLT  CUTTERS  AND  NUT  TAPERS 
Aikenhead    Hardware   Co..    Toronto,    Ont. Canada    uMactiinery   Corp.,    Gait,    Ont. 
Landis    .Machine    Co..    Waynesboro,    Pa. 
VTella    Brotiera    Co.    of   Canada.    Gait,    Ont 

BOLTS 

Ailienhead    Hardware    Co.,   Toronto.    Ont 
Oumming  &  Son.  J.  W..  New  Glasgow.  Canada 
Gait    Machine    Screw    Co..    Gait.    OnL 
London   Bolt   &  Hinge   Works.    London    Ont 
Steel    Co.    of    Canada.    Ltd..    Hamilton.    Ont. Wilkinson  &   Kompass.  Hamilton,  Ont. 

BOLT  AND  NUT  MACHINERY 

John    Bertram    &    Sons   Co..    Dundas 
Canada    .Machinery    Corp..    Gait.    Ont 
Oarlock-Walker    .Machinery    Co..    Toronto.    Ont (..arflner   &    Son.    Robt.    Montreal. 
Landis   Machine   Co..    Waynesboro     Pa 
National    Machinery    Co..    Tiffin.    Ohio 
Petne.     Ltd..    H.    W..    Toronlo.    Ont 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 

clt^.i*"''  Pneumatic  Tool  Co,  of  Canada,  Toronta 
Canadian    Fairbanks-Morse    Co.,    .Montreal 
Can.     IngersoU-Rand    Co.,     Sherbrooke,    Due. Oarlock  Walker    Machinery    Co.,    Toronto.    Out 

a."""'.,;-'''-;,  n.    W,.    Toronto.    Ont 
atow    Mfg.    Co..    Binghampton.    N.T. 

BORING    MACHINES.     UPRIGHT    AND HORIZONTAL 

John   Bertram   &   Sons  Co.,    Dundas 
Canada    Machinery    Corp.    Gait.    Ont 
Oarlock -Walker    Machinery    Co..    Toronto.    Ont •Niles-Bemenl-Pond    Co..    New    York 
Roelofson    Machine  &   Tool   Co..   Toronto.    Ont 
Kiverside    Machinery    Depot    Detroit.    Mich. 
Stow    Mfg.    Co..    Binghampton.    N  Y. 

BORING    MACHINES.    STOVE    AND    COAL 
Gumming   &    Son,    J.    W..    New    Glasgow.    CanaJ« 

BORING   AND  TURNING  MILLS 
John    Bertram    &    Sons    Co..    Dunda.s 
Canada    .Machinery    Corp..    Gait      Ont 
Foss    &    Hill    Machy.    Co..    .Montreal Niles-Bement-Pond    Co..    New    York 
Peine.     Ltd..    H.    W..    Toronto,    Ont 
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,    BogBs   &   Co.,   Hamilton,   Can, 

BRASS  AND  COPPER  BARS.  RODS 
AND  SHEETS 

Brown's     Copper    &     Bra.s3     RoUing     .Mills.     New Toronto 

BRASS  FOUNDERS 

St.    Lawrence   Welding  Co..    Montreal.   Que. 

BRASS   WORKING   MACHINERY 
Foster    Machine    Co.,    Elkhart.    Ind. 
Garlock-Walker    Machinery    Co..     Toronto.    Ont 
Warner    &    .Swasey    Co..    Cleveland 
Niles-Bement-Pond    Co..    New    York 
Petrie.     Ltd..     H,     W.,     Toronto,     Ont 
Prest-O-Lite   Co.,    Inc.,   Toronto,   Ont 
Riverside    Machinery    Depot.    De,|roft.    Mich. 
A.    R.    Williams    Machy.    Co..    T.:rDnto 

BRIDGES.    RAILWAY   AND   HIGHWAY 
The    Jenckes    .Mach.    Co..    Ltd.,    Sherbrooke.    Que 
MacKinnon,     Holmes    Co..    SheHbrooke 

BRONZE  RODS  AND  SHEETS 

Brown's     Copper     &     Brass     Rolling     Mills,     New Toronto 

BUBBLERS 

Puro    SaniUrj    Dk'g    Fountain    Co..    HtideBTin^ Miss. 

BUFFING    AND    POLISHING    MACHINFUT 
Ford-Sniifh    Mach.    Co..    Hamilton.    Ont 
Fosa    *    TTni    .Machy.    Co..    Montreal 
Oarlock-Walker    Machinery    Co..    Torenta.    O^t 
New  Britain    Machine  Co..   New   Britain,  Ooia. 
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BUCKETS.  CLAM  SIIKl.l.,  CUAB.  DrMl" 
Nc-.h»-t:    i-ine    \V(x«>.    LuL.    Wilktnrllle.   0»L 

Jrjr    K^alvBWtll    Co..    Ukrrrj.    111. 
HI  S 

^    *    8oo>   Co..    Duixlu, 

Bl'K.N'KKS.    OIL    A.SII    NATl'RAL    CAS 
,.,.,..       ..._,_.  .....  .,._    jjlch. 

\  .       •   ;«.  «>oL 

i   ,i    .    ..-.   -^    i.  .       .-'    --■■■■II,  Coon. 
bi'kkim;  kkamkks 

\\t..t    Utv«     iV    v<  C»n»a«.   0*11.  Onu 

Bl'KK.S.    IKilN    AMI    IHITKR 

CAN.NKKS-  MACUINKRY 
miM.    K     «  .   C^v.   UtvxAlrD.   N.T. 
K.rr^cuw   M»ch     C«ik.    llnOtJlon.   .N.J. 
llroan.    Il.«si   A   Co..    lUaUlon.  <^  >n. 
rrr»:  O  l.ltt  »o  ,  iDc.  Tonjoto.  OoU 

CARS.    INDLSTRIAL 

Ckn     llli»«»r   A    fttrp   Co..    KlIehHur.   Cui. 
Cu>a.lima    »"»vrti«uU  laoi»»   Ca.    1.U1..    »loo«t»»l. 
Ov:ai«i.;.i;  .V    ~         J     ̂ v      New  0!u<>'W.  CuiljL 
T-  •!..   tfhrrttrook*.   Qu«. 
V,  .  •      le.    OnL 

w  .>!,■,  ;i    ;       ■■•J    1.J     .^'iil   Ca.    lUrro.    Ul. 
CAR    MOVKRS 

PiIliW    Mfc     Ci> .   CMia'l.   OnL 

CAKTRinCE    MAKING    MACHINKRT 

Htseliall.    rr«0.   S..   \\\xilworlh  Towrr.   Ntw   Tork. 

mi».'    C.>       »;      VV.     Ilr^s.k'jli      NV 
|-r««t.l>-Ll!»  Co..  Int.  Torooto.  Ont 

CASTINGS.  AI.IMINIM.  BRASS, 
BROS7K.  COrPER 

Cu»m;nl   *   Son.   J     W..    New   OU««ow.    Onklt 
.C.riuKlrr    Fife*.    LM  .    On«wi. 
Tbt  J.nekM  iltch.   Co.   LUl..  Shfrt)rook».   Que. 
■;■     l^«Tvio-    Wcl.lme   Co..    .Mon'.n-«l.    Que. 
Ta!'.BU  Brus  A  Ue'.al  Ca.   llmi'.too. 

CASTINca.   GRAY    IRON 

B*n>*rl  InJmlnC  Co..  The  A..  ForJertUlt.  Qut. 
Bra«n.   Uctf  Co..  LU..   UEmllloo.  Cinidi. 
C«n     Stw!    Kj'indr1<«.    Ltd..    Montreal.   Que. 
Alti»nd«r   Fleet.   Ltd..   OltiWa. 
<;»....,:,:     ,\      -    r.       IC  •'.!..     \l.iUi..vl. 
Hull   Iron  A  Steel  Foundrln.  Lid..  HulL  Qu«b«a 
The  Jrnckn   Mach.   Co..  Ltd..  Sherbrookt,  Qn*. 
(Vm.    Kenned;    A   Sons.    Ltd..    Owen  Sound. 

flwaiariUe    Foundry    Co..    I'lealsrille,    Qa*. 
fiheldoni.    Lmiitetl.   Gait.   Ont. 

CASTINGS.  STEEL  CHROME 
AND    MANGANESE    STEEL 

Can.    Steel    Foundrie*.    Ltd..    .Montre*),    Qu«. 
Doalstoo  Steel  FoundiT  Co.,  Ltd.,  HtaUtc*.  Oat 
Hull  Iron  A  Steel  Foundries.  Ltd..  Hull.  Quebec 
Wm.    Kenned;   A  Sons.    Ltd..   Owen  Sound. 

CASTINGS.   MALLEABLE 

Can.    Steel    Foundriea.    Ltd..   Montreal.    Que. 
Cummuis  A  Son.  J.   W..  New  Qla^ow.  Canada. 

CASTINGS.   NICKEL  STEEL 
Bull   Iron  A  Steel   Foundries.   Ltd..   Hull,   Que. 

CEMENT   MACHINERY 
Canadian    Fairbanka-UorM   Co..    lAd.,    MootreaL 
Oanlner,   RobL,   &  Son.   Montreal. 
l\'.i-.i.  l.'..i..  H.  W..  T.:ronlo,  Ont- 

CENTERING    MACHINES 
Victoria    Foundrj  Co.,   Otuwa,    OnL 

CENTRE   REAMERS 
Jofin  Bertram  i  Sons  Co..   Dundaa. 
Gardner.    Kotit-.   A   Son.    MontreaL 
Hurlbut,  Kocen  Mach.  Co..  South  Sudburr.  Masa. 
NUes-Bement-Pond  Co..  New  York. 
Pntt  A   Whitne;  Co.,   Dundaa.  Ont. 
Weill   Bros.    Co.   of  Canada.   Gait.   OnL 

CHAIN    BLOCKS 

Aikenhead  Hjardware  Co..  Toronto,   Out 
Canadian    Fairt^nlnaAlor^e  Co..    Ltd..    Montreal. 
Ford  Chain  Blovk  Jk  Mig.   Cc.   Philadelphia.  Pa. 
Fos  A  ilill   MacOj.    Co.,   Montreal. 
Garlock-\s  alker    Mach;.    Co..    Toronto,    OnL 
P.;tt.     1.M-.     H.    \4..    Tuu,a:o.    Ont. 
Wilgbt    Mfg.    Co.,    Li«boa.    Ohia 

CHEMISTS 
Can.    Inspection   &.  Testing   Lab.,  MonXrea],   Que. 
Tne   Jencltes    Mach.    Co.,    Ltd.,    Sherbrook«.    Que. 
Toronto    Testing    Laboratory,    Ltd.,    Toronto. 

CHESTS,   TOOL 
tmbrt^.    Im,   \£1   Emeral-i   S:.    N..   Hamilton,  OnL 
Union  Toot  Chest  Works.   Rochester,  N.T. 

CHUCKS,   AERO,   AUTOMATIC 

Garrin  Machine  Co.,  New  York. 
Hannifin   Mig.   Co.,  Chicago,   lU. 

CHUCKS,    AIR 
Hannifin    Mfg.    Co..    Chicago.    111. 
Manufacturers  Equipment  Ca,  Chicago,  HI. 

CHUCKS,    COLLET 
TTannifln    Mfg.    Co.,    OllcaCO,    UL 
Manufacturtrs    E<;iiipment  Co.,  Chicago,    III. 

CHUCKS.   DRILL.    LATHE 
AND   UNIVERSAL 

Aikenhead    Hanlware   Co..   Toronto,    OnL 
Jobn   Bertram   A   Sons  Co..    Dundas,    OnL 
Can.   Blower   A    Forge  Co.,    Kitchener,    Canada- 
Canadian    Fairbanks.Moree   Co..    Ltd.,    MontreaL 
Ousbinan    Chuck    Co..    HartfonJ.    Conn. 
Fobs  A  Hill  Machy.  Co..  Montreal. 
Gardner.   RobL,  A  Son.  Montr«a]. 
Garlock-Walker    Machinery  Co..   Tortrato,   OnL 
Hannifin   Mfg,    Co..   Chicago,    lU, 
Hardinge   Bros..   Chicago.    DL 

Ja.xttia    Mfg     <'o,,    Hartford.   Ciwn. 
Kcr   A    itiKxtwIu.    itraatfoixL 
UauufacIurTra    k^uliimeot    Ca,    Clilcago,     111, 
Xl..l.ni  Tool  Ca,   «rte,   P». 

M..,^.    Tout   Drill  A  .Mch   Co.  Nrw   Iledfonl.  .MaM. 
r   .M.       I.t.l  ,     II      W   .    T.>i>«i:i.,    uiil. 
Sklniirr  Chiii-k  Co.,   New    llrltala.  Conn. 
V.    K     Wtiiton    Machine  Co  .   New    l,4iadoa.  Coon. 

CHUCKS.    DRILI.,    AUTOMATIC 
AND    KKYI.K.SS 

.Mkeiitica.I   lUnlware  Co.  Toronto.  OnL 
Can     IlN'wer  A    Forge  Co  .   Kitchener.  Canada. 
Wliilnrjr   Mfg.   Co.   Ilarlfonl.  Conn. 

CHUCKS.    FRICTION    AND    TAP 
Vu-t.»r  TiMil  Co..   Wtytiriboro.   Pa. 
Wrili   Ilr>M.   Co,  of  Canada,  Oalt.  Ont 

CHUCKS.  MAGNFTIC 
II.    K.    Slrrelrr.    KS    .New    Itirks    BIdg..    .Montreal. 

CHUCKS.    RINt;    WIIKKI. 
Fori  'Smith     Mich     Co.     Ilamillun.    OnL 
Ganlnrr   .Michine  Ca,   BelolL   Wit. 

CHUCKS.    SPLIT 
Itlrelt    l.sthr   A    tlrlnder  Co.,   Brighton.   Maia. 

CHUCKING   MACHINKS 

(Isrvlu    Machine   Co..    New    Y'ork, New  Britain  .Machine  Co..  .New  Britain.  Conn. 
NllM  ItrnirntlNMjd   Co..    New   York. 
U«>ehif«on   .Msditne  A  Tool  Co..  Toronto.  OnL 

Wanirr   A   Swatry  V^o..   CleTelsnd.   O, 
CLOCKS.  WATCHMAN.  PORTABLE 

llanllnge    llnM  .    Inc..    Chicago.    Ill, 

CI  UTCHFS.    FRICTION    AND    PULLEY 
nrmap.1    In.limlrial    Co.,    A,.    FortlerrlUe,    Que, 
John*on   Ma.hine  Co..  Carlvle.  .Manchester.  Conn. 
PiMlilte   Clinch    A    Puller   Worku,    Ltd,.   Toronto. 

COAI    HANDIING  MACHINERY 
MacKinnon,  Holmes  A  Co..  flherbrooke.  Que. 
Northern  Crane  Workn,  Ltd,.  WalkerrlUe.  OnL 
Whiting   Foundry   ̂ iilpment  Co,.   Harrey.   111. 

COILING   MACHINERY,   WIRE 
AND  SPRING 

Sl.'i'rir  A    IlartlcT,    Inc..   Worcester.    Mn.ts. 
COKE   AND  COAL 
n«rra  A    Co,.    M,    \..   Clereland.    O, 
Zenith    Steel   A   Coal   Products.   Jlontreal.    Que. 

COLLARS 
Can.   Pond  Hanger  A  Oplg,  Co..  Alexandria,  OnL 

COLLECTORS.    PNEUMATIC 
r«n.    niower  A   Forge  Co,,   Kitchener,   OnL 
SheMonv    Llitiite.1,    Otlt.    OnL 
Sturlerant   Co..    B.    F,.    Qa!t,   Ont.. 

COLLETS 
Becker   Milling   Machine  Co,,    Boston.    Mass. 
Hannifin   Mfg.   Co,.  Chicago.  Ill, 
TTsnIlnge   Bros,.   Inc..  Chicago,   ni. 

Msn'ifnchirers'    Kquirraent   Co..    Chicago,    111, 
Rivett   Lsthe  A  Grinder  Co,,   Boston.  Miss. 

COMPRFSSORS.    AIR 

Can.     InKemoll-Rand    Co,.    Shei*moke.    Que. 
Cleeeland  Pneumatic  Tool  Co.  of  Canada,  Toronto 
OurtU  Pneumatic  Machy,   Co,.  St.   Louis,   Mo. 
fJariock-Wslker  Machinery  Co..   Toronto,   OnL 
Winckley   Machine  Co,.   Hinckley,   HI. 
The  Jenckes   Msch,    Co..   Ltd.,   Sherbrooke,   Que. 
1'   t'-t.'      I.t  '  ,     ".     W,.     Tororr'^,     Out. 
Rleenide    Machinery    Depot,    n.efrolt,    Mich. 
Smsrt-Tumer    Machine   Co,.    Hamilton.    OnL 
Taylor    In^tniment    Co,.    RocheS'er.    N,T, 

CONTRACT  WORK 

W^llin-I    Motor   i^-    Machine   Cn  .    W.*ll,in<I,    Ont, 
CONTBOT,LFPS    AND    STARTERS. 
EI.KCTRIC   MOTORS 

Potric     It.!,.     H.     W  .     Tnrnn-o.     Out. A.    R.   Williams  Mschy,   Co,.  Toronto. 
CONTROLLING    INSTRTTMFNTS 

TsTlor    Tnstniraent    Co.,    Roch(«»ter,    N.T, 
CONVERTERS,    STEFL    SI  inE-BI  OW 

Whiting    Foundry    Equipment   Co,.    Harrey.    111. 
COPING  MACHINES 

Can.   Blower  A   Foi^e  Co..   Kitchener.  OnL 
John    Bertram    A    i^ons   Co..    Oundfl-s. 

Niles.Bemen^-Pond   Co..    New   Tork. 
COUNTERBORES  AND  COUNTERSINKS 

Aikenhead   Hardware  Co..   Toronto.   OnL 
Clark    Equipment    Co..    Buchanan.    .Mich. 
Clereland   Twist    Lrill   Co..   CleTeland. 
Morse   Twi<if  Drill  &  -Mch.  Co..  New  Bedford.  .Mass. 
Pratt    &    Whitney    Co..    Dundas,    OnL 

COUNTERSHAFTS 
Btird   Machine  Co.,   Bridgeport.   Conn, 
Faster   Machine   Co,,    Elkhart,    Ind. 
Stow    MfB.    Co.,    BiuKhampton,    N,T, 

COUPLINGS.    FRICTION 
Bernard  Industrial  Co..  The  A.,  Fortierrille.  Que. 

COUPLINGS.    PLAIN    AND    FLEXIBLE 
Can.    Bond  Hanger  A  Oplg.  Co..  Alexandria,  OnL 
Clereland  Pneumatic  Tool  Co,  of  Canada.  Toronto. 
Gardner,    Robt,.    &   Son.    Montreal. 
Independent.  Pneumatic  Tool  Co,,  Chicago,  ni, 

CRANES.    LOCOMOTIVE 
Northern  Crane   Works,   Walkerille, 

CRANES.    GANTRY 
Northern   Crane   Works,    WaJkerrille. 
Smart-Turner   Machine   Co..    Hamilton,    OnL 
Whiting    Foundry    Equipment   '^o,.    Harrey,    HI. 

CRANES.    GOLIATH    AND    PNEUMATIC 
Northern   Crane   Works.    Walkerville. 
Whiting  Foundry  Equipment  Co..  Harrey,  m. 

CRANES.    TRAVELLING,    ELECTRIC 
AND    HAND    POWER 

Curtis  Pneumatic  Machy.  Co..  SL   Louis,  Ua 
Donrinion    Bridee    Co..    MontrpaJ, 

Hepburn.  John  T. ,  Ltd.,  Toronto,   OnL 
Nilpi-Bement-Pond    Co.,    New    York, 
Northern   Crane   Works.   WalkerrlUe. 

CRANKS.    PORTABLE 
.\lkenhead    UanlMare  Co..   Toronto.   OnL 
.Noilliem    Crane    Worki,    WalkerrUle. 

W'liiling  Fokiu>liy  Kquipmeut  Co..  llarray.  lU. 
CRIMPS,    LEATHER 

Gialuii  A  Knight  Mfg,  Ca,  Wurceater,  Mmk. 

CUPOLAS 

Can.    Illooer   A    Forgo   Ca,    Kitohenor,    OnL 
.Nurlhein  Crano    Works,    WalkervUle. 
IVtn..,     I. Ill,,     II,     \\.,     1\   ,o.    Unt. 
Sllrldout,    Ltd.,    Gall.    OnL 

WhIluig    Fuundry     Kqu>|mii<nt    Co..     llartey.     111. 

CUPOLA    BLAST    (;A|!(;ES    &    BLOWERS Slielduns,   Ud.,    (lall,   OnL 

CUTTER    GRINDERS    AND    ATTAIIIMENTS 

Cincinnati   .Millmg   .Machine   Co..    Ciucmuatl. 
Oarlock  Walker    .Machuirry    Co..    Toronto,    Unt 
Ourvln  Machine  Co.,    ,Ncw   York. 
.Moiiaich   Brass   .Mfg.   Co.,  Toronto,  OnL 
Xorl.iu    Grinding  Co.,    Worcester,    Maas. 
I'rail    .\;    Uhitncy    Co.,    Dundas,    OnL 

CUTTERS.    FLUE 

ClfVfhiud  I'lieulnalic  Tool  Co.  of  Canada,  Toronto 

CUTTERS,     PIPE     (SEE     IMPE     CUTTERS) 
CUTTERS,   MILLINt; 

Becker  Milling    Macliiue  Co.,    Benton,   Mass. 
Canaillan     Falrbanka-Morse    Co.,    Ltd.,    Montraal. 
Clerelan.l   Slllling  .Mach.   Co..   Cleveland,  Ohio. 
CIcviland    T»l«l    Drill   Co..    Cleveland. 
I'oss  A   Hill   .Machinery  Co.,   Montreal. 
Garvin    Machine   Co.,    New    York. 
Illinois  Tool   Works,  Chicago,    111. 

.Morse  Twist   Drill  &  Mdi.  ('.>.,  .\,  w   Ik-dfonl,  .Ma,i«. 
Osbom   (Canada),   Ltd,,   Sam'l,    Montreal,   Que, 
I'^Illr,      |,t.|,,      II,      W.,       f   no,      (luL 
Pratt  A   Whitney  Co,,   Dundas,   OnL 
Tabor  Mfg.   Co..   Philadelphia,    Pa, 
Whitney  .Mfg,  Co.,  Ilartfuni,  Conn. 

CUTTING    COMPOUND    AND   CUTTING    OIL 
Caiiavact    Refining  A   Mfg.    Co..   Toronto. 
Elm  Cutting  Oil   Co..   Toronto. 
Racine  Tool  A   Machine  Co..    Radne,    Wla. 

CUTTINC-OFF   MACHINES 

Armstrong   Bros.   Tool  Co.,  Chicago. 
John    Bertram   A   Sons   Co.,    Dundas. 

Canadian    I''alrbanks-.Morse    Co.,    Ltd..    Montreal. 
Curtis    A    Curtis    Co.,    Bridgeport,    Conn. 
Foai   A    Hill   -Machinery  Co..   Montreal. 
Oalt   A    Walker    Machinery   Co..    Toronto.    OnL 
Oarlook-Walkcr  .Machinery  Co.,   Toronto,    OnL 
Oarvin    .Machine   Co..    New   York. 
Huribut.  Rugcni  .Machy.  Co.,  South  Sudbury.  Mass 
John  H,   Hall  A  Sons.  Branlford.  Ont. 
Wm,    Kennedy   A   Sons,    Owen    Sound.    OnL 
Nil(S-Bom,.nl-Pond    Co,,    New    York     N.Y 
Peerless  Machine  Co,,   Racine,   WU. 
Pitri.',     1,1,1.,     II,     W..     Tomn  ..,     Out. 
Prest-O-Llte  Co..    Inc.   Toronto.    OnL 
Racine  Tool  A  Machine  Co.,   Racine.  Wis, 
Standar.1   ,MchT.   &  Supolics,  Ltd..  .Montreal    Que 
Tabor   Mfg.    Co..    Philadelphia.    Pa, 

CYLINDERS.    AIR 

Manuf,iotur(.n    Kquipmont  Co..   Chicago.    111. 

CYLINDERS.    AUTOMATIC  REBORING  JIGS 
AND    REAMERS 

Hinckley    .Machine   Co.,    Hinckley,    III, 

CUTTING    AND    WELDING    PLANTS 
Prest-O-I.ife   Co,,    Inc..    Toronto,    Ont. 

DAMPER   REGULATORS 
Canadian    Fairbanks-Morse   Co.,    Ltd,,    MontreaL 

DERRICKS 
Aikenhead    Hardware   Co,,    Toronto.    OnL 
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.  Coim. 
Geo.    A.   Joyce  Co.,    Ltd..    New  York. 
Wheel  Tnieing  Tool  Co.,  Windsor.  OnL 

DIES,    BRASS   PRINTING,   EMBOSSING 
AND    LETTERING 

Matthews,   Jas.   H,,   A  Co,,   Pittaburgh,    Pa. 

DIES   AND   DIE   STOCKS 
Aikenhead   Hardware  Co.,  Toronto,   Ont, 
Banfield.    W.    H..   A   Son.   Toronto. 
Butterfleld  A  Co.,   Rock   Island.   Que. 
Brown.   Boggs  Co.,  Hamilton,   OnL 
Canadian   Fairbanks-Morse  Co..    Montreal. 
Foas  A   Hill    Machy.    Co.,   Montreal. 
Gardner.   Robt,,   &  Son,   Montreal. 
A.   B.  Jardine  &  Co,,   Hespeler.   OnL 
Landis   Machine    Co,    Wa%"ne3boro,    Pa, 
Modem  Tool  Co..  Erie.   Pa. 
Morse  Twist  Drill  &  .Mch.  Co.,  New  Bedford,  Mass. 
Petrip,     I.t.l,,     H,     W.,    Torrmlo,     Out. 
Pratt  A  Whitney  Co,,  Dundas,  On*. 
Rickcrt-Shafer  Co,.   Erie.   Pa. 
Standard   Machy,   A  Supplies,   Ltd.,  Montreal. 
Wells  Brothers  of  Canaoa,  Gait,   OnL 

DIES    FOR    BIT    BRACE    USE 

Wells    Brothprs    Co.    of   Canada,    Gait,    OnL 

DIES.    NOSING 
Marsh    A    Henthom.    Ltd..    Bellerille,    Ont 

DIES,   PIPE   THREADING 
Landis    .Machine   Co.,    Wayneftboro,    Pa, 

DIE    SINKERS 
Becker    Milling   Machine   Co.,    Boston.    Mass. 
Garrin   Machine  Co,.   New  Tork, 
Pratt    &    Whitney    Co,,    Dundas,    OnL 

DIES   FOR   MACHINES 
Aikenhead   Hardware  Co,.   Toronto,   Ont 
Landis    Machine   Co,,    Wayueaboro,    Pa, 
Wells    Biothen   Co,    of   Canada,    Gait,    OnL 

P 

I 
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THE  USE  OF  "MORSE"  DRILLS 
RESULTS  IN  GOOD  PRODUCTION 

AT  THAT  OPERATION  AND  LESS 

LABOR  AT  SUCCEEDING  STAGES 

OWING  TO  THEIR  ACCURACY. 

For  Production  and  Profit  insist  on  "MORSE" 

CATALOG   ON  REQUEST 

Morse  Twist  Drill  CSd  Machine  Company 
NEW  BEDFORD  MASS.,  U.S.A. 

Stronger,    Keener    Edged 
Because  of  the  Rich  method  of  forging  and  tAvisting  hot.  A  milled  drill  or  reamer  is 
nothing  like  so  good,  because  milling  cuts  the  fine  grain  of  the  steel  and  weakens  the 
tool. 

RICH  Tool 

Reamers 
Company  Drills  and 

are  made  the  one  best  way  and  a  great 
deal  mnvo:  They  are  made  of  the  highest 
grade  tool  steel. 

Put  a  stop  to  the  frequent  breaking  of  your 
drills  and  reamers  and  the  delays  resulting.     Use 

Rich  tools  for  the  sake  of  the  time  they'll  save  and 
their  longer  service. 

Standard  Machinery  &  Supplies  Limited 
2GU  St.    James   St.,    Montreal,   Que. 

TAYLOR  .S:  ARNOLD 
McArthur  Bldg.,  Winnipeg: 

Write  us  respecting 

NEW  EQUIPMENT 

0  r   any    supplies 

you  may  need. We  have  the 
best    of 

ever  y - 

thiiiii'. 

R.  F.  MATHER     ' 
1050  Hamilton  St.,  \"ancoiiver 

Manufactured  by  the 
Rich    Tool    Company 
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OU  SlMKINli    l-KKSaES.    UYDKAUUC 
Ch«Jl«*    K     I2U1M    Lu^     Works.    Ciilc»«\x 

DIKS.   SeiJ'-UfKMNU 

t:»j-»m   41 «  A.  .-iortw  Corjv.  N«w  lU"i>.  l">«i»^ ».  :  ̂ .\v.  N»«  ii»Ttu. 

U((    IV.    llMxr   Katll.   I'm. 
.  i  t  Co. ,    NN  MO**^*).    1*^ 
^:  v.  Krw.  1'4. 
V.  at  h    Tuol  <.'Ok.   lirlroll.   Ulofa. \\  .    iV    c<  CiniiLt*.    lltlt.   Oat. 

Dlt.s   HiK  mKKW   ri  .\tks 

DIKS.    8IIKKT    MKTAl     WOKMNi; 
K.   W.    ;  NT. 
Broan.  too.  C«uJ4. 
Utinou  >>".    111. 
Worth    Li.»...«..u«   l^.   Tomolo.    OnL 

DISCS.    LKATIIEK 
llrmloa  *    Kui^ht  M(«.   Co..  WoiTMtM.  Mm* 

DiKS.   SCKKW    A.ND   TIIKKAD 

I.a:. '. .»    \u.  .  u*  Co.    \\  ajm»«l»on>.    I'm. 
\!  ■  '\v,    Kn*.    1*4. 
\      .  ae  4   TkKil  C&,   Dtlrolt.  MIch. 
.Nk  Ca,     Cletcluhl.     Olxi& 
I'ri  -.    .V     '^      -.iLfT    Co  .    I'un.la*.   Oat. 
WrUi    ttrv'.hcr*   Co.    U  CftOftJft.    GaIU    OsL 

DRAFT.  MKCHAMCAL 

W.    11.     lUaflrM   »L    Sv'Oi.   Toronta 

BuIMrtfM  *    I'o  .    Koct    IiluvJ.  Qu>. 
C»a.    B;ow>r   4    Korjt   Co..    K>tehra<r.   Ont 
A.   U.   J>nlu»  *  Co.,  llniwlu,  OaL 
I'rxll   *    Whilsr;   Co.,    KuoOu.   OuU 
rib(!.loai.  LM  .  O^t.  Ool. 
Sturttfvact   Co..    11.    F.,    llftl:.   Cot 

DISCS.   I.KATllKK 
GnU^o   4    KaKtil   M((.   Ca,   MootrMl. 

DRKSSKKS.    GRINDING    AND    EMERY 
WIIKKl. 

C*n.    l><«aiofi>l.Slfrhu  M(g.  Co..   lUmUlos.  Oat- 
Fonl.timlli>    Mich,   Co..   Ilunllum,    OaU 

DRILL    l-RESSES 
Auron   Tool    Workv    .\urora,    lad. 
W.    F.   4  Joha   Uirnn  Co.,   Kockfoid, 
Ou.    Blowtr   4    Foiv*   Co.,    Kltch«a«r,   Ont 
C«B«Jft   UichiDfr?    Corp,.    Gait,    UuL 
Fob  a    UiU    \l>ch;.   Co.,   Moolnal. 
Gartt.'vk'Wfcllirr    .Machinerr    Ca.    ToroDUl,    Ont 
Gimn   Machine   Co..   .New  York. 
NUm  Brmnitl'ond   Ca.   Nrw   York. 
Pcfif      \.-  :  .     II.     W..    T"ion  ...     mil. 
RlTfiaMa    Micitlntrr    Orpot,    Detroit.    Mich. 
8tAfi.lanJ   .Machj.   &   Supplies,   Ltd.,   MontrekL 
Blow    Mfg.    t\v.    ItniKli^niiit.'n.    .N  Y 
rnlted   Sta-ei    Math     Tool   Co..   CincmnaU.   O. 
A.   R.  WiUlama  Machlaery  Co.,  Toroata 

DRILLING   MACHINES.  BENCH 

BUtoo    Mach.    Tool    Co.,    Bridffeport.   Conn. 
Martin  Machine  Ca,  Orecnfleld,  Maaa. 

DRILLI.SG  MACHINES.  GANG 

Bamea.    W.   F.    4  John.  Ca.   Bockford,    lU. 
Bflton   -Mach.  Tool  Co.,   Brid^port,  Conn. 
Canada   Maditnerr  Corp.,   Gait,   Ont 
surer  Mfg.  Ca,  Salem,  Ohio. 

DRILLING   MACHINES,    LOCOMOTIVE 

AND   Ml'LTIPLE  SPINDLE 
John   Ber.ram  4   Soni  Co..   Dimdas. 
Hilton   Mach.   Tool   Co.,    Bridgeport,   Cona, 
Oan.    Blower   4    Forge  Co.,    Kitchener,   Ont 
Canada  Machinerr  Corp.,   Gait,   Ont 
Canadian    Fairbank9-Morw   Co.,    Montreal 
Cincinnati    Pulley    Machy.   Co..   Cincinnati,    Ohio, 
Fosa  4   Bill   Machy.    Co.,   Montreal 
Fox  Machine  Ca.  Jackson,  Mich 
Garlock-Walker   Machinery  Co..   Toronto,    Ont 
Qarrin   Machine  Co.,   New  York, 
A.    B.    Jardine   4   Ca,    Respeler,    Ont 
National-Acme  Ca,  Clereland,  Ohia 
Nile«-Bement-Pond  Co.,    New   York. 
Pf.n...     l.M  .     H.     U..     T.^rono.     l>nt- 
Eockford   Dnlling  Mach.  Co..   Bockfoid.   ni. 

DRILLING    MACHINES, 
RADIAL   AND   TURRET 

Jobn  Bertram   4  Sons  Co.,  Dundas. 
Oanadlan    Fairtjanks-Morse    Co.,    Montreal, 
Canada    Machinery  Corp..  flalt,   Ont- 
Garlock-Walker   Machinery  Co..   Toronto.   Ont 
Henry  4  Wright  Mfg.  Co.,  Haniord,  Conn. 
NlleaBement-Pond   Co.,   Nerw    York. 
Petrie.     L:.1..     H.     W..     Toronto.    On:. 

DRILLING    MACHtNES.    SENSITIVE 

Alkenhead   Hardware  Ca,   Toronto,   Ont 
BOton   Mach.   Tool   Co..   Bridgeport.   Conn. 
W.   F.  *  John  Barnes  Co.,  RockfonJ,  IlL 
Canadian    Fairbanks-Morse  Co,,   Montreal. 
Canada   Machinery  Corp..  Gait.   Ont 
De   Mooy   Machine  Co.,   Clereland.    Ohia 
Fobs  4   Hill    Machy.   Co.,  Montreal 
Garlock-Walker    Michioery   Co..    Toronto,    Ont 
Henry  4  Wright  Mfg.  Co.,  Hai^ord,  Conn. 
D.    McKenzic    Machinery   Co.,    Ouelph.    Ont 
Nflea-Bement-Pond  Co.,  New  Tort 
Pratt   4    Whitney   Co..    Dundaa,   Ont 
Stow    Mfe     Co..    Pinehamptnn.    NY. 
United   SUtes  Macb.   Tool  Co.,   dndnnatt,  Ohio. 

DRILLING    MACHINES.    UPRIGHT 
AND   HORIZONTAL 

Aurora  Tool  Works,    Anror*,    Ind. 
John  Bertraa  4  Sons  Co.,   Dundas. 
Can.    Blower  4   Forge  Co..    Kitchener,   Ont 
Oaaada   Machinery  Corp..   Oalt   Ont 
ClBdnnatl    Pulley    Midiy.    Co.,   Cincinnati.    Ohio 
Garlock-Walker    Machinery  Co.,   Toronto,    Ont 
A.   B.   Jardine  4   Co.   Hespeler,    Ont 
R.    McDwigall  Co..   O*. 
MP^s-Qcaent-Pond    Ca,    New   York. 

I'rlnc.     Lid..     11.     \V..    Toron:o.    Ont. 
KockfonI    Drilling   Mach.    Ca,    Itockfonl,    III, 
Bllrer    Mfg     Civ,    ..<alrm,    Ohio. 
A.    It.    Wllliauu    Machkurry    Ca,    Toruulu. 

DRILLING    POSTS 

.Alkrntira.l    llantwarr    Co.,    Torvuito,    OnL 
Kryat.Mie    Mtg.    Co.     lIulTalo,    K.V, 
.Silirr  Mfg.   la,    Saloni,   uhla 

DKII.I.S,   BENCH 

Aikrhlir».l    llarvlwar*   Co,,    Tomnlo,    OnL 

W.    1'     &    J.Jui    llamea  Ca,    Itockforvl.    111. 
Can.    Ulowcr    4    Forge    Co..    Kltchriirr.    OnL 
I'ana.llall     K«lrl«nks-.VI.inie    Co.,    Montrral. 
Clncliinall    Puller    Macliy.    Co..    Clurlnnatl,    Ohio. 
Flmw    \    llill    Machy.    C.v.    .Montrral 
Oar'.ixk  Walkrr    Maclitnrry    C.i.,    T..r.'nlo.    Ont 
Mlllrra    Falls    <'a.    MUlrn    Falls.    .Mass. 
Cralt    Ji    Whltiiry    (  o..    l.undas.    Out. 
lnit<\l    .SlatM    Klectrlcal   Tiwl   Co.,   Cincinnati. 

DRILLS.   BLACKSMITH   AND  BIT  STOCK 

Alkenhrad    llanlware   Co.,    Toronto,    OnL 
Can.    lU.>wrr    A    Forge    Co.,    Kitchener,    Ont 
Clerelan.l   T»  1st    Drill   Ca,   Clerrlan.l. 
F.ias    &    Hill    .Madiy.    Co.    Montrral 
A,    B.    Jartline   4    Co.,    llrsi>clrr.    tint. 
.Mor^r  Twill   liriU  4  .Mdi.  Co.,  .Ntvr   llixifotd,  .Mass. 
I'.tnr.     1.1.1.     II.     \V..    Tortmlo.    Ont 
Wilkti)s«.u   «%    K.mipsss.    Hamilton,   OnL 

DRILLS.   CENTRE 

Alkrnhrad    Hardware   Co.,    Toronto.    Ont. 
Clerelsnd    Twlsl    Drill    Co.    Clcrelsnd. 
.Morse   Twist    Drill   4   Machine   Co.,    New    Bedford, 

DRILLS,   ELECTRIC   AND   PORTABLE 

Aikcnhra.l    llanlwarr   Co.,    Tomnlo,    OnL 
Can.    Hlowrr    A    Forge    Co.,    Kitchenrr.    Ont 
Cincinnati    Electrical    Tool    Co.,    Cincinnati,    Ohio. 
Foss    &    Hill    Machy,    Ca,    .Montreal. 
In.lependcni   Pneumatic  Tool  Co.,   Chicago, 
Niles-Bcment-l*ond    Co.,    New    York. 
P.  In.-.     1.1.1..     II.     W..     T.ironUi.     OnL 
Prt*t-0-Lite   Co.,    Inc.,    Toronto.    Ont 
Stow    .Mfg.    Co..    Binghamton.    N.Y. 

I'nit.d    StstM    Electrical   Tool   Co..   Cincinnati, 
A.    R.    Williamfl    Machinery    Co.,    Toronto, 
WilloiiM^n    .V;    Ki^nipn^s.    Hamilton,   Ont 

DRILLS,  HIGH  SPEED 

Aikenhead    Hardware    Co.,    Toronto.    Ont 
AUins   &   Co.,    Wm..    Shelficld.    Eng. 
Clerelsnd    Twist    Drill    Co.,    Clereland. 
Canadian    Fairbanks-Morse  Co.,    Montreal. 
Clark   E4]iiipment  Co..   BiK'hanan.  Alich. 
Can.    B.    K.   Morton.   Toronto,   Montreal. 
H.    A.   Dniry  Co.,   Montreal. 
Eagle  &   Globe  Steel   Co.,    Montreal,   Que. 
Fos»  &   Hill   Machy.   Co..   Montreal. 
Marshnll    4    Co..    Geo.    A.,    Toronto,    OnL 
McKenna   Brothera.    Pittsburgh.    Pa. 
.Morse  Twist   DiiU  &  .Mch.  Co..  New  Bedfonl.  Ma-w. 

Osbom   (Canada).   Ltd.,   Sam'l.   Montreal.   Que. 
W.   P.   4  John  names  Co,  Rockford,   III. 
Potrie.     Lt']..     11.     W..    Toronto.    f>nL 
Pratt   ft  Whitney  Co..  Dundas.  OnL 
Standard    Machy.  4  Supplies.    Ltd..  Montreal,  Que. 

DRILLS,  MULTIPLE  SPINDLE 

Henry  ft   Wright  -Mfg.   Co..   Hartford,   Conn. 
Niles-Bement-Pond   Co..   Ne^w  York. 
Garlock-WslkPr    Machinei7   Co.,    Toronto,    Ont 
Pratt    ft   Whitney   Co.,   Dundas,  OnL 

DRILLS,   OIL  TUBE 

Clereland    Twlsl    Drill    Co..    Clereland. 
MoRP   Twi5l   Drill  &  Mch.  Co.,  New  Be<irord,  Ma.ss. 

DRILLS,   PNEUMATIC 

Can.    Incersoll-Rand  Co..   Sherbrooke,   Que. 
Clereland   Pneumatic  Tool  Co.  of  Canada.  Toronto. 
Indepcndpnt   Pneumatic  Tool   Co..   Chicago.   Ill 
The  Jpnckes    Mach.    Co..    Ltd..    Sherbrooke,    Que. 
Nile^-Bement-Pond   Co..   New  York. 

DRILLS,  PNEUMATIC  CORNER 

Can.     Ingersoll-Rand    Co.,     Sherbmoke.     Que. 
Clereland  Pneumatic  Tool  Co.  of  Canada.  Toronto. 
Garlock-Walker     Machinery    Co..    Toronto,     Ont 
Independent   Pneumatic    Tool   Co..    Chicago,    HI. 

DRILLS.  RATCHET  AND  HAND 

Aikenhead   Hardware  Co.,    Toronto.    Ont 
Armstrong  Bros.    Tool   Co.,    Chicago,    111 
Can.    Blower  &   Forge  Co.,   Kitchener.   OnL 
Can.adian    Fairbanks-Morse  Co.,    Montreal. 
Cincinnati    Electrical    Tool    Co.,    Cincinnati,    Ohio. 
Clereland    Twist    Drill    Co.,    Clereland. 
Garlock-Walker    Machinery   Co..    Toronto,    Ont 
A.    B.   Jardine   &   Co..    Hespeler,    OnL 
Millets    Falls    Co..    Millers    Falls.    JIa.ss. 
Morse  Twist  DriU  &  Mch.  Co..  New  Bedford,  Mass. 
Pi'trie,     Ltd..    H.    W..    Toronto,    OnL 
Pratt   ft  Whitney  Co,,   Dundas,  Ont 

DRILLS.  ROCK 

Can.    Ingersoll-Rand   Co..   Sherbrooke,   Que, 
Clereland   Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Foss  &   Hill   Machy.   Co.,   .Montreal. 
The   Jenckes    Mach.    Co.,    Ltd..    Sherbrooke,    Que. 
A.   R.   Williams  Machy.   Co.,  Toronto. 

DRILLS,   TRACK 

Clereland   Twist  Drill  Co.,   Clereland. 
Clark    Equipment    Co.,    Buchanan,    Mich. 
Foss  ft   Hill   Machy.   Co..   Montreal. 

Morse  Twist    Dn'll   ft   .Mach.    Co..    New    Bedford. 
DRILLS.    TWIST 

Atkins   ft   Co.,    Wm.,    Sheffield.    Eng. 
Aikenhead    Hardware  Co.,    Toronto,    Ont 
Armstrong    Pros.    Tool    Co..    Chicago. 
Armstrong.   Whitworth  of  Canada,   Ltd.,  Montreal. 
Canadian   Fairbanks-Morse  Co.,   Montreal. 
Can.    B.    K.    Morton.   Toronto.    Montreal. 
Clark    Fnuirment    Co..    Buchanan.    Mich. 
Clereland   Twist  Drill   Co.,   Clereland, 
Morse  Twist  Drill  ft  Mch.  Co.,  New  B«d/oid,  Utas. 

Oshom    (Canada).    Ltd.,    Sam'l,    Moatxval,    Qua. 
IVtrl.-.     1.1.1.     II.     \V..     'l'..i..n!o.     OuL Pratt   4    Whitney  C\>.,    Duudu,    Ont 
Whitman   4    llanies    Mfg   Co,,  8L  Calharluea,  Ont 
W  Ilkiiiv'U   .V    Ki'iuim^^.    llanilllou.    Out. 

DRINKING    FOUNTAINS 

I'uro    Sanitary    Dk'g.    Fountain    Co.,    liaydcnrllle 
Maw. 

DRYING   APPLIANCES 

llan.l    .Mnclitue    Co..    llri.lgiiiurt,    Cuun. 
.■<h.l.l..u».    l.M.,    Halt,    OnL 

DUMP   CARS 

CtiiiU'llan    Kairbanks-Monie    Co.,    Montreal. 
Tlir   Jenckrs   .Mii'li.    Co.,    Ltd.,   Shrrlirookc,   Que. 
.MHc)vuiii.>ti.    lloliii.'N    4   Co.,    Sherbrooke,    Que. 

DUST    SEPARATORS 

Can.    Blower  4    Forge  Co.,    Kitclieuer,    OnL 
Slii'l.lons,    Ll.l.,    (lalt,    OnL 
Slurlivant   Co.,    U.    F„    Gall,   Ont 

DUST   ARRESTERS    (FOR   TUMBLING 
MILLS) 

.N'orlJirm    Crane    Works,    Walkerrille. 
Shel.Um.i.    Lid.,    Gait.    OnL 
Sturlevant  Co.,    \\.    F..    Oalt,   OnL 
Whiting   Koun.lry    Kquipmvnt  Co.,    Harrey.    Ill, 

DYNAMOS    AND    ELECTRICAL 
SUPPLIES 

Canadian    KAiilianks'.Morso   Co.,    Montreal. 
Lanca.shire    liyiiaino  &    Motor  Co.,    Ltil.,   Toront*. 
Petrie   of   Monlr.al.    It.l.,    11.    W..    .Monlnal.    Que. 
SlanlanI    Machy.    &    Supplies,  Ltd..  Montreal,  Que. 
Pratt   4    Whitney  Co..    Dundas.    OnL 
A.    R.    Willlnnis   .Machy.   Co.,  Toronto, 

ELEVATOR   ENCLOSURES 

Canals    Wire  4   Iron   Goo<la  Co.,  Hamilton,   Ont 
ELEVATORS    AND    BUCKETIS 

("urtiH  I'neninatic  Machy.  Co.,  St  Louis.  .Mo. 
Whiting    l-'oumiry   Enulpraent  Co.,    llarrey,    111, 

KLEVATINt;    AND    CONVEYING 
MACHINERY 

Can.  .Matthews  Grarity  Carrier  Co..   Toronto,  Ont 

EMERY   GRINDERS    (PNEUMATIC) 

Clerclon.i   Pneumatic  Tool   Co.  f>f  Canada.  Toronto. 
Stow    ,Mfg.    Co,    Binghamton,   N.Y, 

EMERY  AND  EMERY  WHEELS 

Foss  &   Hill   Machy.  Co.,   Montreal. 
Garrin  Machine  Co.,   New  York. 
Canadian    Fairbanks-Morse   Co.,    Montreal 
Ford-Smith   -Mach.    Co.,   Hamilton,    Ont 
Francis  &   Co.,   Hartford,  Conn, 
Norton   Co..    Worcester,    Mass. 
Petri.-.     It.l..     II.     \V..     Toronto,     OnL 
Standard   .Machy.    ft   Supplies,  Ltd.,  Montreal,  Que. 
Wilkinson    A:    Kompass.    Hamilton,  OnL 

ENGINES,   BALANCED  VALVE 

The  Jenckcs   .Mach.    Cr  ,    Ltd.,    Sherbrooke,   Que, 
Plessiarille    Foundry    Co.,    PleHsisrllle,    Que. 

ENGINES.  STEAM.  GAS.   GASOLINE 

Canadian    Fairbanks^Morse   Co..    Montreal. 
Johnson    Macli.    Co.,    Carlyle.    Manchester,   Conn. 
I'.trii-.     Ltd..     II.     \V. .     Toronto.     OnL 
Rirerside    Machinery   Depot,    Detroit,    Mich. 

ENGINES,   HORIZONTAL 
AND   VERTICAL 
The  Jenckes   Mach.   Co..   Ltd.,  Sherhrooke,   Qua. 
Johnson  Mach.    Co.,  Carlyle.    Manchester,   (3onn. 
Petrie.    Lt.l,.    H.    \V..    Toronto.    OnL 
Sheldons.    Ltd.,    Gait,    Ont. 
A,    R.    Williams   Machy.   Co,,  Toronto, 

ENGRAVERS 
Pritchard-.^ndrews  Co.,  Ottawa. 

ESCUTCHEON    PINS 
Parmenter  &    Bulloch    Co.,    Gananoque,   Ont 

EXHAUST  HEADS  AND  HOODS 

Can.    Blower  ft   Forge  Co.,   Kitchener,   Ont 
Canadian    Fairbanks-Morse   Co.,    Montreal. 
SheWons.    Ltd..    GaU.    Ont. 

EXHAUSTERS 
Can,    Blower  &   Forge   Co.,    Kitchener,    Ont 
Petrie.    Ltd..    H.    W..    Toronto,    OnL 
Sheldons.    Ltd,,    Gait.    OnL 
Sturterant  Co.,    B.    F.,    Gait,   Ont 

FANS 
Baird  Machine  Co.,  Bridgeport,  Conn, 
Can.    Blower  &   Foitge   Co.,    Kitchener,    Ont 
Sheldons.    Ltd..    Gait,    OnL 
The  Smart-Turner  Machine  Co.,   Hamilton. 

FAUCETS 

Puro    Sanitary    Dk'g.    Fountain    Co.,    HaydenriUa, Mass. 

FENCE,  IRON  AND  FACTORY 
Canada   Wire  &   Iron   Goods  Co.,  Hamilton,   Owt 

FERRO-TUNGSTEN 
Vanadium-Alloys    Steel   Co.,    Pittsburgh,    Pa. 

FILES 
Aikenhead    Hardware  Co.,    Toronto,   Ont 
.Atkins   ft   Co..    Wm..    Sheffield.    Eiog. 
Can.    B,    K.    Morton   Co..    Toronto.    Ont 
Delta    File   Works.    Philadelphia.   Pa. 
Mai  .hall    ft   Co..    Geo.    A..    Toronto,    Ont 
.Vicholson  File  Co.,  Port  Hope,  OnL 

Osbom    (Canada),    Ltd..    Sam'l.    .Montreal.    Que, 
Port  Hope   File   Mfg.   Co..   Port  Hope.   OnL 
Standard   Machy.  ft  Supplies,    Ltd.,  Montreal,  Qn«. 
Wilkinson    ft    Knmpass,    Hamilton,    OnL 

FILING  MACHINES 
Noble    ft    Westbrook    Mfg.    Co.,    Hartford,   Conn. 

FILTERS,  OIL 
Bowser  &    Co..    Inc..    S.    F.,   Toronto,    Ont 

FILTERS,    WATER 
W.    B.    Scaife    ft    Sons.    Pltt»bui»h,    Pa. 
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HENRY  &  WRIGHT  j 
Drilling  Machines  I 

I    I  The  Henry  &  Wright  Mfg.  Co.  \   \ 
I       J  Hartford,  Conn.  ■       | 

I    I   J    1 
iiiiirminiimimiiriiiiiMinmrimimirfiiirniiiniiiiiiriiMMiniiiniiiHiniiMiiiMiiniiniiiiniiiniiiiimriniiniiiniiiiitiiiiiniiniiini^ 

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

Portable  Electric 
GRINDER 

Equipped  with  Universal  Motor 
for  Operating  on  Direct  or 

Alterpating  Current 

110  TO  250  VOLTS 

{Licensed  Under  Burke  Universal  Motor  Patent.) 

No.  6  Grinder-Wheel  4"  x  %"  x  V2" 
ATTACH  TO  ANY  LAMP  SOCKET 

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

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

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

Independent   Pneumatic    Tool 
Company 

Office:   334  St.  James  Street,  MONTREAL,   QUE. 
Toronto:   32  Front  St.  W.:  Winnipeg:   123  Bannatyne  Ave.  E.; 

Vancouver:   1  142  Homer  Straet 

From  the 

SMALLEST 
to  the 

LARGEST 
in  Ball  Bearing 

Sensitive  Drilling 
Machines 

WHATEVER  YOUR  REQUIREMENTS 
as  to  size,  if  you  want  to  get  the  machine  most 
suitable  to  your  work,  get  the 

(Zte^ 
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. 
CINCINNATL  OHIO,  U.S.A. 

//  what  you  need  is  not  advertised,   consult   our  Buyers'  Directory   and  write   advertisers   listed   under  proper  heading. 
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HtLMi    R!>CAI-KH 
0>Bada   Win   *    lr\n    (I.xvU  Co .  llualllon.  Onl. 

FIKK    KXTIM.rlSIIKKS 

■tnw,    K«aMivl    A    Null    I'o..    Cl«»»l»iiJ.    Oil* riRST   AID   CABINlrre 

»uiui<.    K.iiuiM    *    SuU    Co..    ClfiiOuiJ.    Ohio. 
ri!*H    fl.AlKS 

CM.    Slul    roufcJrUfc    1*1. .    MoDtfMl.    Qll«. 
riXTlRr.d 

Uoo>irk    ll:»«    M(«     Co      Toron.o     '*°'. .....  ..... 
Fl  KMHl  K    .XHAtT    COH  IM;    MAIHINkK^ 

aU«i-«r    k    lltitlM.    lot.    tt»r\»rt<T     Uu«. 
rUNT    SHOT 

U.S.    RUtai    Co..    Chlvwp.    Ill 

rOKIiKS.     IIANU.     rOKTABI.K 
AllfnS'«l     lUMwtt.    Co.    T.x^uto     Ont. 
C«n     ni.>««   *    Fen.   Co.    Kilehmer.    I  anidi. 

J..      VI,  Ki-    •■..    I'i:!.^-.:t;;i.    I'l. <lh>}.t«>i     1^<I  .    OtII.    Knl 

foki;im:s.  chains  and  accessory 

FOK<iiMi!«.  iiKof.  Arro.Momi.K 
AND    I.OCOMOTIVR 

Cmi.    Hl!lcrtt   «    .Oi-OCOT.    I.M  .    W,ll*nJ.    Onl. 

Cummmi   A    iV-o.    J.    W..    Nf"   01a.<«ow.    0«n«.l« 
Dob     F.'r»«   »    SIrc     Co  .   \V«Ikfmll«.    Oof 

J».     M,K«>    C  ■  .    r.^!>!   irvii.    I'« 
SimI   Co    of   C»n«.U     I.M..    lUrallton.    OnL 

WhitBin   A    niniw   Mf»   Co  .  St     C.th.rlnw.  Ont Wi;l  .»».   A    ■  •■      J     II       llr.v'kl™     N  \. 
>oR«;isc.    ii\MMrKs.   nr.i.T-DRlVFN 
mm,    «    «■..  Co.    Bpooklm.   N.T. 
«ir;«n«   A   Co.  J.    II  .    llt.><k.bn,    >  > 

FORIIINO     IIAMMKRS.    STEAM    OK      MIt 
Etii.    F.viD.lr'    Co      Krlt.    P«. 
NOrt  nrrarn  -I'lio-l    Co..    New    York.    N.T. 

FOR«;lNi;    MACHINERY 
Jotio    B»rlr«m   A  Som   La.    DundM. 
Blta     E     W,   Co.    nrookljm.   N.T. 
Brown      IVxe*    Co..    ..t.l..    Hmmlllok,    Cutda. 
Ertf    Foi  n.lrr    Co  .    Erie.    P*;        _         ... 
atrlofk  \V«U»r    .NUchlntrT    Co..    Toronto.    Ont. 
NtMontI    Mtdilnrrr   Co.   Tlltln.   Ohio. 
Pflnf.    l.t.l..    H      \V..    Toronto,    Ont. 

FOKt;iNfiS.  SPECIAL 
Ji.     M.Kjy  |-.\.    Pittshunth.    Pi. 

FVEI.   Oil.  SYSTEMS 
Giltvrt   A    lU.-kcr    Mfe.    Co.    Srrinffldd.    M«m. 

FRICTION    LEATHERS 
Or»!cn    *    Knish:    Mt«.    Co.    MonlrMl. 

FURNACES.   ANNEALING.  ETC. 
B«ntnf   InduMtriil   Fum»Of   Co..   Detroit.   Mich. 
C*o.    HwkinJ.    LW..    WilkerfjUe.    Ont. 
ODb»rt    A    Birker   MfK     Co.  Sprinirtldd.   Mi»«. 
M»ch«n!c«l    Ensinc»rini:    Co..   MontrMl. 
Roctwfll   Co.   W.    S..   New    York.   NY. 
Tlte  Jon«   A    Co..    Le«;»d»le.   P«. 
WWtins    Fonndri    Eqnirment  Co..    Htrrer.    lU. 

FURNACES.   BLAST 
Totrmto   Iron    Works.    Ltd..  Toronto. 

FURNACES.   BRASS,   MALLEABLE 
Whitins    Founlry    Kquirment   Co..    Harrey.    111. 

FURNACES.    HEAT    TREATING 
HARDENING    AND   TEMPERING 

Bri:eTi:e    ln<lu«'Jlkl    Fumice    Co..    Detroit,    Mich. 
Tin     Hmkins.    I-W..    Wilkerrille,    Ont- 
Qllbert    A    Barker   Mfg.    Co..   Springfield.   Miss. 
TmteJones   *    Co..   Leetadtle.   P«. 

FURNACES.   FORGING 
Cm     Hmkins.    Ltd..    Wklkerrflle.    Ont. 
OUbert   A    Barker   Mfg.    Co..    SprinirtleM.   M«m. 

FURNACES    FOR    BAKTNG.    BLUING. 
DRYING.    EN.\MELING.   JAPANNING 
AND   LACQUERING 

Can.    Hoekins.    Ltd..    Walkerrille,    Ont 
0»en   Equipmeot  A  >Ifg-   Co..   New  Haren,   Conn. 

FUSE   BOXES,   STEEL 
Iirmv.r,-.^    Vrrz-  &   .^"PK.   Co..   Walkerrille,  Ont- 

FUSE   CAP    MACHINErRY 
Noble  A   We«;bnjok   Mfg.    Co.,  Hartford,   Conn. 
k.    E.  T.   Pringle.   Ltd.,  Toronto. 

GALVANIZING   MACHINERY 
Erie    Fonndrr  Co. .    Erie,    Pa. 

GANG   PLANER   TOOLS 
.\nn««tr'^e    Bro^    Tool    Co..   Chicago. 

GASKETS.    LEATHER.   ETC. 
Oratnn    A    Kr.iiht    .Mfg.    Co..    Montreal. 

GAS    BLOWERS    AND    EXHAUSTERS 
Can.    Blower    &    Forge   Co..    Kitchener,    Ont. 
SbeMons,    Limited,    Oalt,    Ont. 

GAUGES.    MERCURY   COLUMN,   DRAFT 
Charles   F.    Elrne*   i:ng.    Works,    Chicago. 

GAUGES.  HYDRAULIC 
Taylor    Instrument    Co.,    Rocheater,    N.Y. 

GAUGES.  STANDARD 
Brown    Enginajhivg  Corp.,   Toronto,    Ont 
Can.    Fairbanks-Moise   Co..   Montreal. 
Clereland   Twist   Drill   Co..   Clercland. 
Garrin   Machine   C9.,   New   York. 
miQois  Tool    Works.   Chicago,    in. 
Hone  Twist  Drill  A  Moh.    Co..  New  Bedford.  Mass. 
Oabom    (Canada).    Ltd..   Satnl.    Montreal,    Que. 
Peck.    Stow    &    Wilooi    Co.,    Southington.    Conn. 
Pratt   A    Whitney    Co.,    Hartford.    Conn. 
Toronto  Tool    Wortaa,   Toronto,   OnL 
Wells    Brothers   Co.    of   Canada.    Gait,    Ont, 
Worth    Engineering    Co.,    Toronto,    Ont 

GEAR   BLANKS 
Can.    St*el    Fonndrlea.    Ltd..   Montreal.    Que. 

GEAR-CUTTING    MACHINERY 
Bnton    Mach.    Tool    Co..  .Bridgeport,    Conn. 
Dominion    Machinery   Co.,    Toronto. 
Oaiiock-Walker    Machinery    Co..    Toronto,    Ont 

ilaiftlltoii   Oear   A    Machine  Co.,   Torooto. 
lltinxrr  Maoh    (\>  .    ltK\.    .valona.   L.I..   Nrw   York 
I'rUir      I.M        It      W    .     T.'t\.nt.>,    llm. 
The    8mart  Tiinicr    Macfaiue    Co.,    Hamilton 
L>,    B.    WhlUfU    .Uaehlne   Co.,    .Saw    Lon.tou.    Coon. 
a      K      \>nin«ims    .Mach;      Co  .    Toronto, 

GEAR    HOIIIIING    MACHINES 

Mun.-ft    Mi.-h     »■.,  .    111.-..    .\.t..;i».    I.. I..    Nrw    Tork. 
GEAR    TUKNINi;    MACIllNKS,    IIEVEL 

Bii.lci4or\l    Ma.ti.    T»u>    Woiki.     It.vlmKr.    NT. 

GKAK8.    CUT.    MOKTISK.    ANCI.K,    WORM 
Ilakt.i    A;    l,  ..     It. I.,    J      K  ,    .Mvuiliial,    Que. 
i}|r\liier.    UoliL,    A    Son.    UontrMl. 
UranI    dear    Works,    Ikaton.    .Slaaa. 

llamlMou    Hear    A    .Machine    1^0..    Toronto. 
Hull    iron    A    >*trr\    Foiiii.IrlFi,    l.tl..     Hull,    Qua 
llhn.ili    T.xi)    \V..rks.    rtiicago.    111. 
The   Jni<-kra    M«cti     Co..    1.1.1  .    !lh«i*rooke.    Qua 
Wwi     KeniiedT  A  8ona.    Ltd.,  Owen   Hound.   Ont 
I'hiU.lrlphla    (Irir    Worki.    I'hlla.le1plila.    Pa. 
The    Smart  Turner    Machine    Co..    Harolltoa. 
\Vtnnti>r«   Oar    \    Engr.    Co.,    Winulp*^.    Man. 

GEARS.    RAWHIDE 

Hamilton    Hear   A    Maohlne   Co..    Toronto. 
Oanlaer.    Roht..    A    Bon,    Montreal. 
Grant    Oear   Works,    BcMiton.    Mias. 
Philadelphia    Oear    Works.    Phlla.leliAla.    Pa. 
A      It     Williams    Machy.    Co.,    Toronto. 
Winnipeg   Oear   A    Engr.    Co..    Winnipeg.   Man, 

GENERATORS,    ELECTRIC 
Can.    Falrbtnk^'Monie   Co  .    Montreal. 
Lancashire    I»rnamo  ft    Motor  Co..  Toronto. 
r.-tri...     I.I.I. .     II.     W..    T.r.-nl.v    Out. 
aturterant    Co  ,    B.    F..    Oalt,    Ont 
A.    n     Willisms    Machy.    Co..    Toronto. 

GLASSES.    SAFETY 
.strong.    Kennsn!    A   Nnlt    Co..    Clereland.    Ohio. 
Wllhnn    *    Co  .    Inc.,    T.    A.,    Heading,   Pa. 

GRAIN   FOR   POLISHING 
Norton    Co.,    Worcester.    Mass. 

GRAPHITE 
.Mkrn'iesd    ITnrtlwar*  Co..   Toronto.   Ont 
Sfnnil.TT^l   Mschv.   ft  Siipplie*^  Ltd  .  .Montreal,  Que, 

GLOVES.  LEATHER  AND  RUBBER 
Hickory   .Steel  Orlp    Olore   Co..    Chicago,    111, 

GLOVES,    STEEL    GRIP,    SAND    BLAST 
Hickorr    Ste<"l    Crip    Olore    Co..    Chicago.    111. 

GRAVITY    CARRIERS 
Can     Matthews  Ornrity  Carrier  Co..  Toronto.  Ont 

GREASES    (SEE    LUBRICANTS) 
GRINDER    ATTACHMENTS 

Rirett    T.sthe    ft-    Orin'Ier    Co..    Boston,    Mass, 
Wilmsrth    .t:    Mormtn.    Orand    Bsr'ds.    .Mich, 

GRINDERS.    AUTOMATIC   KNIFE 
W.    H.    B.mfleM    .V    Son,    Toronto. 
Csnada    .Msrhinerr   Corp,,    Gait,    Ont, 
Foss   *    Till!    Machy.    Co.,    Montreal, 
Garlock-Walker    Machinery    Co.,    Toronto,    Ont 

GRINDERS,  CENTRE  COLUMN.  PEDESTAL 
AND  BENCH 

Blalre    *    ,To>inson    Co..    Wa'erhnry.    Conn. 
Can.    Bonfl    TTsnger   ft   Cplc.    Co..  AleTsndria,  Ont 
Csnsda    Mschlnery    Corp.,    Oalt.    Onf. 
Clprplin^l   Pnenmatic  Tool  Cn   of  Cans'la.  Toronto. 
Ford-Smith    Msch.    Co.,    nsmiltnn.    Ont 
Fo->s   /.-    TIITI    Machy.    Co..    Montreal, 
Oarlork-Wslker    Machinery    Co  ,    Toronto.    Ont. 
Niles-BementPnnd    Co..    New   York. 
Modem    Tool    Co..    Erie,    Pa. 
Morse  Twi.-rt   Drill  ft  Mch.  Co.,  New  Bedford.  MaJW. 

New    Britain    Machine   '"'o..    New   Britain,    Conn, 
Potrie,    Ltd,,    H.    W, ,    Toronto.    Ont. 
Stow    Mfg,    Co,,    Binghamton,    N.Y. 
United    States  Electricjil   Tool  Co.,    Cincinnati,    O, 

GRINDERS.    CUTTER 
Brown    ft   Shan>e   Mfg,    Co,.    Prorldence.   R.I. 
Fn..    ,t    TTllI   Mschy.    Co..    Montreal. 
Greenfleld    Machine  Co.,    Greenfield,    Mass, 
Tx'Blini   Mnch.   Tool  Co.,   R.   K.,   CMncinnatl,   0. 
Norton    Grinding  Co,,    Worcester,    Mass. 
Prstf  ft   Whitney  Co.,   Diindas.   Ont 
Wilmarth  ft    Morman,   Grand   Rapids,   Midk. 

GRINDERS.   DIE   AND   CHASER 
Landis    Machine   Co.,    Waynesboro,    Pa. 
Modem  Tool  Co.,   Erie,   Pa. 
National-Acme    Co..    Clereland,    Ohio. 

GRINDERS.    DISK 
Armstrong  Bros,  Tool  Co..  Chicago.  111. 
Ford-Smith  Mach.  Co.,  Hamilton,  Ont 
Gardner  .Machine  Co..   Beloit,   Wis. 

GRINDERS,    DRILL 
Aikenhead    Hardware   Co.,    Toronto,    Ont 
Foss  A  Hill   Maohy.  Co.,   MmtrnL 
Garyin   Machine   Co,,    New   York. 
Cntted    States    Electrical    Tool   Co..   Cincinnati,    O. 
Wilmarth    ft    Morman,   Grand    Rapids,    Mich. 

GRINDERS.    CYLINDER.    INTERNAL 
Brown   ft   Sharpe   Mfg,    Co.,    Proyidence,    E.L 
Fitchburg  Grindiiig  Mach.    Co.,   Fitchbur^,   Maaa. 
F08S  4   HiU    Machy.    Co.,    MontreaL 
GreenHeld    Machine  Co.,    Qreenfleld,   Maas. 

.Modem    TocI    Co..    Erie,    I'a. 
Norton  Grinding  Co..   Woroester,    Mass. 
Rirett    Lathe  A  Grinder  Co,,    Brighton.   Mass. 

GRINDERS,   NAIL  DIE 
GRINDERS.    PNEUMATIC 

Can.    Ingersoll-Rand   Co,,   Sherbrooke,   Que. 
Clerelan-l   Pneumatic  Tool   ''o,  of  ("ana'la,  Toronto. 
Garlock-Walker  Maohinery  Co.,  Toronto,  Ont 
Independent  Pneumatic  Tool   Co.,   (Chicago,   IlL 

GRINDERS.    PORTABLE,    ELECTRIC. 
HAND.    TOOL    POST.    FLOOR    AND    BENCH 

Baird    Machine   Co.,    Bridgeport,    Conn. 
Brown   A   Sharpe    Mfg,    Co,.    Proridea«e,   TLt, 
Can,    Bond  Hanger  A  Cplg.  Co.,   Alexandria,  Ont 
(Cincinnati    Electrical    Tool    Co,,    Cincinnati,    Ohia 

Forit  Smith    Mkoh,    Oo,,    Haalltoo.    Oat 
r.iai    A    Mill    .Machy,    Co..    MoBtraal. 
(Irani    Mfg     A    Marklna    Co.,    llrliKeport.    Cosa. 
(iarluck  Walker     Macbluery    I'o  .    TorwiLo.     Out. ^litanfleld   AlacJilue   Co.    GrernflaM,    Uaaa. 
Iii'laitou.lrul     Pnetroiallo    Tool    Co.,     ChloMO^ 

.Norton  <'o. ,   NVuraaater,    Uaaa. 
I'ltii..     1.1,1  ,11      \\    ,     'I'   111".     Hut. 
I'Dltetl    Htalea    Klratrlaal    Tool   Cu  ,   ClnalnBaU,   O. 
A,    It.    Wllliama   Machy.    Co..   Toronto. 
Will>iM«oi>    ,^    Koiiui.i,,!,    llaiiillloii,   Uiil. 

GRINDERS,    ItADIAL 
UiTelt    l.aihe   A    Ortuiler  C4>  .    Brl«htoo,   Maaa. 

<;kiniikks,  tool  and  holder 
Aiaiuitrtuig    Itnia.   Tool   Co.,  Chloago. 
W.    K.   A   John    llamea  <\>.,    Ilockfoni,    III. 
HIake    A    Johiiton    Co.,    Wat«T^ury,    Onrn, 
Blount.   J.    (I,,   A   Co,,    klTerett,    Maaa. 
Urown   A   8barpa    Mfg,    Co,,    Providenoa,    R.I. 
Fani  ."^mltli    Marliine    Co.,     Ilanulton.    Out 
OreenllrM    Machine   Co..   Oreenllelil,    MaM. 
National  Acme    Co..    ('larelan*!,    Ohio. 
Tatx>r    Mfg     Co,    Plliladolpliia,    Pa, 

Wing   A   Son,   J,    E  ,'  HamiUoo,    Unt 
GRINDERS,    UNIVERSAL,    PLAIN 

Filchburg  Grinding  Machine  Co..  Kitchburf,  Mam, 
Mnlem  Tool  Co.,    Erie,    Pa. 
WllBarth   A   .Morman.    Grand   Rapidi,  IMIoh. 

GRINDERS,    VERTICAL    SURFACE 

Brown    A   Sharpe    Uff.    Co.,    Prffridenca,   R.I. 
Can.    Fairlianka-.Mome  Co.,  Montreal. 
Pmit   A    Whitney  Co,    Diindaa,   Ont 
H.  E.  Streeler.  R3  New     Blrks  lll.li;..  Montreal,  Qua 
Wilmarth    A    Morman,    Grand    Rapids,    Mich. 
Wing  A   Son.  ,1.    E.,    Hamilton,   Ont 

GRINDINt;    AND    POI.ISHINt; 

MACIIINEH.     PORTAIII.E,     PNEUMATIC 
AND   SPRING    FRAME 

Can.    Fairlianka-Morae   Co.,    Montreal, 

Cincinnnii    Klrclrirnl    Tool    Co  ,    CiiK-innatl.    Ohio 
PoniSmilh   Mach,    Co,,   Hamilton,   Ont 
Girrlner,    Itobt,    A   Son,    Mtmtreal, 
Garrin    Machine  Co.,   New   Tork. 
Garlock-Walker   Machinery   Cxi..   Toronto,   Ont 
Greenfield    Machine  Co.,    Greenfield.    Maa. 
Hall   A   Sons,   John   H.,   Brantfoid, 
LeRlond    Mach.  Tool   Co.,    R.    K..  Olndnnatl. 
NiIe«-Bement-Pond  Co.,   New   York. 
l'rt:il,       1.1,'    .       II         \V,,      To,, .Ml..       OmI. 
Wilmarth    A    Morman.    Grand    Rapids,    Mich. 
.Stow  Mfg.   Co,  Binghampton,  N.Y, 

GRINDING    WHEELS 
Aikenheafl    Hardware   Co.,   Toronto,   Ont 
Baiter   Co,    Ltd,,    J.    R.,   Montreal,    Qua. 
Can.     Fsirlianks-Morae    Co.,    Montreal. 
Can.    B.    K.   Morton.  Toronto.    .Montreal. 
Carboniniinm  Co.,    Niagara  Falls, 
Forrl-Smith    Mach    Co..    Hamilton.    Ont 
Foas  A   Hill   .Machy.   Co.,   Montreal. 
Francis  ft   Co.,   Hartford,  Conn. 

Norton   Co.,    Woroeett.-,    Maas. Petrir,     LM.,     II.     W.,    Toronto,    Out, 
GUARDS,    WINDOW   AND    MACHINE 
Canada  Wire  A  Iron  Goods  (yo,,  Hamiltflo,  OmL. 
Ford. Smith    .Machine    Co..    Hamillon,    Ont 
New   Britain   Mach.  Co.,   Now   Britain,  Conn. 
Stow    .\IfK.    Co.,    Bingh.impton.    N.Y. 

HACK    SAW    BLADES 
Aikenhead    Hardware   Co.,   Toronto,   Ont 
Baiter  Co,  LUI.,  J.   R.,  Montreal,  Que. 
Diamond  Saw   A    8tamplng   Works,    Buffalo.   N,T. 
Ford-Smith    .Machine    Co..    Hamilton.    Ont. 
Foss  ft  Hill  .Machy.  Co.,   Montreal. 
Milleis   Falls  Co.,   Millers   Falls.   Mass. 

Oflbora   (Canada,   Ltd,,  Sam'l.   Montreal,  Qae. 
H.    W,    Petrie.    Ltd..   Montreal, 
Racine  Tool   ft    Machine  Co.,   Racine,   Wla. 
L.    3.    Starrett  Co.,   Athol,   Mass. 
Standard   Machy.   ft   Supplies,    Ltd.,  .Montreal,  Que, 
Victor  Saw   Works.  Ltd..   Hamilton,  Canada. 
Wilkinsrm    &    Krimp.i^'^,    Hamilton,    Ont. 
Zenith   Coal  A  Steel  Products,  Montreal,  Qo*. 

HACK   SAW   FRAMES 
Aikenhead   Hatdware  Co.,   Toronto,  Ont 
Garrin    .Machine    Co..    New   York   City. 
.Millers   Falls  Co.,   .Millers  Falls,   Ma«. 
Vic'or  .Saw    Works,    ILimilton,    Ont, 
Wilkinson    &    Kompas.i,    Hamilton,   Ont 

HAMMERS.    AIR 
Erie  Foundry  Co.,   Erie,   Pa 

HAMMERS,    DROP    AND    BELT.DRIVEN 
Beaudry  &  Co.,   Boston,   Masa, 
Bliss.    E.    W.,    Co.,    Brooklyn,   N.Y. 
Brown.   Boggs  Co.,   Ltd.,   Hamilton,   Canada. 
Canadian   Billings  ft  Spencer,   Ltd.,   We 
Canada   Machinery  Corp.,   GaJt,   Ont 
Erie   Foundry   Co.,    Erie,   Pa. 
High  Speed  Hammer  Co.,  Rochester.  N.T, 
A.    B.   Jardine  &   Co.,   Hespeler,    Ont 
Niles-Bement-Pond    Co,,    New    York. 
Ple33isTille    Foundi-j-    Co.,    Pleseisrille, 
Tole*lo  Machine  ft  Tool  Co.,  Toledo. 
United    Hammer   Co.,    Boston,   Maas. 

HAMMERS,    HELVE    POWER 
Canada    Machinery  Ckirp, ,   Gait,    Oat 
West  Tire  Setter  Co,,   Rooheeler,   N,Y. 

HAMMERS.    POWER 
Beaudry  ft   Co.,    Boston,   Mass. 
Erie  Foundry  <3o.,   Erie,  Pa. 
United   Hammer  Co.,   Boston,   Mass. 

HAMMERS.    CHIPPING,     CAULKING, 
PNEUMATIC 

Can.     Ingersoll-Rand    Co.,    Sherbrooke,    Que. 
Clereland  Pneumatic  Tool  Co.  of  Canada,  Toreota^ 
(3«rlock-Walker  Machinery  Co,,  Toronto.  Ont 
Independent  Pneumatic  Tool  (3o. ,  Chicago,  IlL 

HAMMERS,    MARKING 
Vlatthews.  Jas.  H.  A  Co..  Pittabuigh,  Pa. 

Que. 
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Cleveland 
POCK  iTIN -  Mi AD 

Riveter NEW  CLEVELAND  "POCKET-IN-HEAD"  RIVETING  HAMMER 
MOST  POWERFUL  RIVETING  HAMMER  ON  THE  MARKET 

Cleveland 
POCKET-IN  -HIAD Riveter 

The  New  Cleveland  is  shorter  over 

all.  Hits  a  harder  blow,  and  uses 

less  air  than   any  hammer  made. 

The  New  Cleveland  has  a  higher 

speed  with  less  recoil  in  operation 

than  any  riveter   on  the  market. 

We  can  prove  it  in  your  shop 
THE  NEW  CLEVELAND  is  made  in  15  sizes  with  Outside  or  Inside  Latch,  and 
is  adapted  to  all  classes  of  work  upon  which  Riveting  Hammers  can  be  used. 

THE  NEW  CLEVELAND  has  a  driving  range  in  rivets  from  Vi-inch  to  iy2- 
inches,  and  is  especially  adapted  for  heavy  riveting  in  BoUer  or  Structural 
Work. 

IN  STOCK:  Riveting  Hammers,  Chipping  Hammers,  Air  Drills  for  Reaming 
and  Tapping,  Breast  Drills,  Sand  Rammers — Floor  and  Bench,  Corner  Drills, 
Portable  Air  Grinders,  Bowes  Air  Hose  Couplings,  etc. 

Write  for  Bulletins  Nos.  29,  33,  34,  35.  ?/'  ;,/... 

Bowes  Air  Hose  Couplings 

Air-tight  under  all  pressures.  Quickly 
connected  or  disconnected. 

Over  1,000,000  in  General  Use. 

Interchangeable  in  aU  sizes  from  V^- 

inch  to  %-inch  inclusive.        '.' 

Cleveland 
POCKET-IN  -HEAD 

Riveter 

Shows  Never-Slip   Hose  Clamps  Attached  to  Bowes  Couplings 

ADDRESS  ALL  INQUIRIES  TO 

CLEVELAND  PNEUMATIC  TOOL  CO.,  OF  CANADA,  Limited 
84  CHESTNUT  STREET,  TORONTO,  ONT. 

Cleveland! 
POCKET-IN-HIAol Riveter! 

HIGH    SPEED 
HAMMERS 

For    High    Speed    Work 

FEATURES: 

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

anteed saving  of 
from  15%  to  20% 
on  any  class  of 
work.  The  life  of 
the  machine  is  prac- 

tically indefinite  as 
phosphor  bronze 
bushings  are  used 
throughout. 

No  riveting  too  in- 
tricate for  us;  no 

riveting  which  our 
machine  cannot  ac- 
complish. 

Send  for  our  High 
Speed  Hammer 
Book. 

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

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

When  the  quality  of  the  work 
is  the  best  obtainable,  the 
next  item  is  speed.  For  upon 

speed  depends  your  costs. 

One  rivet  per  second  is  the 

speed  this  machine  will 
maintain  indefinitely.  Adapt 

that  speed  to  your  require- 
ments and  find  out  the  value 

the  Grant  Riveter  would  be 

to  you. 

Write  for  our  catalogue.  It 

will  give  you  complete  infor- mation. 

Grant  Mfg.  &  Machine Company 

Bridgeport,    Conn.,    U.S.A. 
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BAMMKK8.    MOTOR-DKIVEN 

VVhltsiiB   *    Rinia   \H<    lo..   *     i"»!h«lto«».  Out 
UAMMKKS.     NAM.    MACHINE 

rDMcl    Hfttniurr    IV  .    Hostoo.    Mma. 
HAMMKKS.    STKAM 

John    lUrfrmm   A  H^>iu  Co^,   I>iitKlu 
C«aiift    MkL-hlnerr    iVrV-.    Oftlt.    Ont 
Krt*    KouoJrr   (Vv .    Kr1«.    !'« 
NliMllRU-nt  I'.^ikI    (V.    Ntw    York. 

BAND    LCATHKKit    OK    i'AUS 
Ontoo   k    KD^tit   Mf<.   i\v.    Miintr««L 
llMkcvT    Ht*«I-4ifn>    (Hot*   Oo  .    t'htoMO.    lU. 

HANCKKS.    siiArr 
\\i:M    Vlft*-Mnt   t\>  .    Rrt.lgvporl.   Coan. 
C«n.    It.'n1    tltD<*r  A  IVU     <*<^ .    AIuuhlrlA,    Oot 
C»ii-    A   K    r   Cv.     TV-raol.v  OoL 
OantsM.    RobL.   a   d«o.   MuolrMl 
Vf.r.f     l/,t  .    II.    \V..    T. -on!.-.    Hut. 
SUDhrJ    TrMMd   8Url    iV  .    PliiU.lcIptila.    Vt. 

HAKDKMM:    ANI>    XKMrKKINO. 
H.xlt.    Ilrrmu    A,    1   U^'.fn    A>»  .    Xrw    Tor*. 
IWK'-T.    u'»n».Ul,    1.1.1  .     SaiD  1.    irinlrraJ.    Qit». 

BARONKilS    TKSTISi;    INSTRUMENTS 
•Jjv'r*    Iiwtrumfnt    A    Wf«.    ̂ \* .    New    York. 

BKATKR3 
^crnAr    A    8<«l  Co..    Wm.    B  .    ritubui«ta.    V*. 
8turv»«nt  iV  It  F..  Oill.  Onl. 

BEATlNi:  AND  VENTILATING 
ENCINKKRS 

C»n     Blo««r   A    Foixr   "'"V.    Kltchcnfr.    OnL ShrMow.    Uu\..    Ockll.    Onl. 

BEAT   CAfCKS.    BARDF.NING 
AND    ANNEALING 

Hols.    Ilrmjm    A  .    I    .Ma<tifc-«n    A»f  .    Nr-w    TortL 
6borv    lojtrumrDt   A    Mfg.    Co.,   New    Tort. 

HIGH    SPEED   TOOL   METAL 
IVIo.'v    .'^tDfltinx   A    K«flQin<   Co..   Tbrooto.    Out. 

BINGE    MACHINERY 
B&inl    Michtnr  Co.,    Brit1cn>ort.   Conn. 
lUiDou    Tty^l    Wcirlu.    Chicaco,    111. 

BINGES 
I>on>lon    Bolt  A    Hlnce   Works.    London,   OnL 

BOBS 
nilnoli   Tool    WorkJ.    Chloua.    111. 

0>t»m    (C^nidi),    Ltd.,    Sam'l.    .Uontn^.    Que. rr«tt   A    Whitney   Co.,    Dun.lu.   Ont 
HOISTING    AND    CONVEYING 
MACHINERY 

C*B     Mitthfs   GrtiTitj   Oarrifr  Co. .  Toronto,  Ont. 
JrniAti   MitCh.    Co.,    8hprbrtx>ke.    Que. 
Mirah    A    Ilenthora.    BrllcTille.    Ont. 
Northern    Crmne    Worki.     TCalkerrille,    Ont. 
WhJtlni   Foundrr   Equipmen*.  Co..   Harrey.   IIL 

BOISTS,    CHAIN    AND    PNEUMATIC 
C«n.     lncer>oU.R&nd    Co.,    Shert)rooke,    Que. 
Gkrlock-Walker    M&chinerj   Co..    Toronto.    Ont 
Paid   Cbtm    Block   A    Mfg..    Philidelphli.    Pa. 
IndepenJrnt    I*n«umatic  Tool  Co..   Chicago,    111. 
Jrfickfs    Macfa.    Co..   Sherbrooke,   Que. 
Matrh    A    Henthom,    Bellerille.    Ont. 
Nortiem    Crane    Works,    Walkerrille,    Ont. 
Vrhiting    Foundry  equipment  Co.,   liarrei,   IIL 
Wright    Mfg     Co..    Liaboo,    Ohia 

HOISTS.    ELECTRIC 
l%e  Jenckes   Mach.    Co..    Ltd..   Sherbrooke,   Que, 
Kenned;  A    Sons,   Owen   Sound.   OnL 
Northern    Crane    Works.    Walkerrille.    Ont. 
Winnipeg   Gear  A    Engmg  Ca,   Winnipeg.    Man, 

BOLDERS,    STEEL    DIE    FOR    MAKKING 
Matthews.    Jas.    U..    A    Co.,    PitUburgh,    Pa. 

BOPPERS 
Jenckea    Mach.    Co.    Ltd.,    Sherbrooke,   Que, 
Toronto  Iron  Works,  Ltd.,  Toronto,  Ont. 

BOSE,   PNEUMATIC 
Cleveland  Pneumatic  Tool  Co,  trf  Canada,  Toronto. 
Oarlock-Walker   Machinery  Co.,    Toronto,    Ont 
Go:>ivcir   Tire    &    Rubbt-r   Co..    Toronto,    Ont 
Independent   Pneumatic  Tool  Co.,   Chicago,   111. 
Wells    Broa.    Co.    ot  Canada.    GaJt.    OnL 

HYDRAULIC  HACBINERT 

Charles   F.    Elmes  Eng.    Works,   Chicago. 
Garlock-Walker    Machinery   Ca,    Toronto,    Ont 
Metalwood    Mfg.    Co..    Detroit,    Mich. 
Ullea-Beinent-Pond   Co..    New   York, 
waiiam  K.    Perrin.  Ltd.,  Toronto. 
Petrie.    Ltd..    H.    W.,    Toronto.    Ont 
West  Tire  Setter  Co.,  RocbesUr,  N.Y. 

INDICATORS.  SPEED 

Aikenhead   Hardware  Co.,    Toronto,    Ont 
Brown   A    Sharpe    Mfg.    Co.,    Proridence,    R,l. 
L.   S.   Surrett  Co..  Athol,   Mass. 

INDEX  CENTRES 
Fred   C.    Dickow.  Chicago,   HI. 
Ganrin   Machine  Co.,   New  York. 

INDICATING  INSTRUMENTS 
Taylor  Instrument   Co.,    Rochester,  N.Y. 

IBON   ORE 
Banna    &    Co.,    M.    A.,    Clefeland.    O. 

JACKS 
Aikcnhead   Hardware  Co.,   Toronto,    Ont 
Can.    Fairbanks-Morse   Co..    Montreal. 
Northern  Crane  Works,   Walkerrille. 
Norton,  A.   O.,   Coaticook,  Que. 
Petrle,    Ltd..    H.    W..    Toronto,    Ont 

JACKS,    BYDRAULIC 
CharlM  F.    Elmes  Eng.    Works,   Chicago. 

JACKS,    PNEUMATIC 
Northen  Crane  Works,    Walkerrille, 

JACKS.    PIT   AND    TRACK 
Can.    Fairbanks-Morse   Co..    MontreaL 
Northern    Crsne   Works.    WalkerriDe. 

JAWS.   FACE   PLATE 
Onihaan    Chock   Co.,    Hartford,   Conn. 
Skinner  Chuck  Co.,  New   Britain,   Ccdm. 

JIGS.  TOOLS.  KTC, 

Hri-wii    Kinfinrrnti^   iV'rp..    Toronto,    Ont 
Homer  k    Wilson,    llamlllon,   Ont. 
Illm.a.    Tool    Work«.    Chicago.     Ill 

l>sj»>m    d'anadal.    Lid..    8aml,   Monlr»al.    Qua. Tl.^v^nlo  T<kJ   Civ,  T^trouto,  Out 
KEY   SEATER8 

Gar\H-k -Walker    Machinery    Co.    Toronio,    Ont. 
llamn  Maohuie  Co  .   .Sew  York. 
Morton    .M(g     Co..    Muakegon    llelghU.    Mich. 
A.    It     Williaint  .Machy.  Co.,  Toronto. 

KEYS,  MACHINE 

Whitney  Mfg.  Co.,  Uartfoid,  Conn. 
KILNS 

Can     lllower  A   Forge  Co.,  Kllchenef,   Ont, 
The    Jenckei    .Mach     Co.    Ltd.,    Sherbtuoke,    Que. 
Shrl.loni.    I.lniit<\l.    Oall.    Out 

LABELS   AND  TAGS 

Mattliei...    Jas.    H     A    r..  .    I'ltl.tmtijh,   Pa. 
LAIIOKATOKIKS.    INSPECTION 

AND    TESTINc;    iSEK    CIIE.MISTS) 
LADLES,    FOUNDRY 

Northern    Crane    Works.    Walkerrille. 

Whltuig    FoiMi.lr)'    Kqiili'mrnt    Co.    Ilarrey,    111. 
LAG    SCREW    GIMLET    POINTERS 
Na:lonal    .Machy.    Co..   TitTln.   Ohio. 

LAMPS,    INCANDESCENT    AND    NITROGEN 
l'»ll        l..^-..    riDlll"      Co   .      Tnl.iUt...      llMl. 

LAMPS,  TUNGSTEN    (Vacuum  and  Gu  Filled) 
Ciin     l.«co  riilllps   Co.,    Toronto,    Ont 

LATHES,    BENCH 

11.    K.    Slieeler.   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.,   Brlilgeiiort.   Conn. 
Hendey  Machine  Co.,  Torrington.   Conn. 
Rlrelt    Lathe    A    Grinder   Co.,    Boston,    Mass 
Williiun-    .\-    C,-,..    .1.    H..    lirookh-n.    N.Y. 
W  innii>cg   Gear   A    Engmg  Co.,    Winnip.^,   .Man. 

LATHES.   AXLE 

Itrlil«rfonl    .Nlsch.    Tool    Works.    Rochester,    N.Y, 
LATHES.    PRECISION.   BENCH 

W.    F.    A   .lohn    Barnes  Co.,    Rockford. 
Blount.  J.   O.,  A  Co.,   Ererett,   Mass. 
Can    Fairbanks-Morse  Co.,    .Montreal. 
Fobs  A    Hill   .Machy.   Co.,   Montreal. 
Oarlock-Ws'ker    Machinery    Co.,    Toronto     Ont, Ilanllnge   Bros..   Chicago,   111. 
New   Britain   Mach.   Co.,   New  Britain,  Conn, 
Pratt    A    Whitney   Co..    Dundas.    Ont 
Kirett    Lathe   A    Grinder  Co.,    Boston,    Mas«. 

LATBES.  BAND  TURNING 

The   Jenckes    .Mach.    Co..    Ltd.,    Sherbrooke,    Que, Uoclofson    .Machine   A   Tool   Co.,   Toronto,   OnL 
Wanlen   King  Co.,  Montreal,  Que. 

LATHES,    BRASS 
Acme   .Machine  Tool  Co.,   Cincinnati,   Ohio. 
Hanlinge    Bros.,    Inc.,    Chicago,    111. 

LATHES.   ENGINE 
Acme   Machine   Tool  Co.,   Cincinnati.    Ohio. 
John    Bertram   &   Sons   (3o.,    Dundas, 
BriJgeforl    .Mach.    Tool    Works,    Rochester,    N.Y. 
Canada    Machinery  Corp.,    Gait,    Ont 
Can.    Fairbanks-Morse  Co.,   Montreal. 
Cmcmnati    Iron   &   Steel   (;o.,    Cincinnati,  Ohio 
Foss  A    Hill   .Machy.   Co.,   Montreal. 
Garlock-Walker    Machinery    Co.,    Toronto,    Ont Garrin   .Machine  Co.,   New   York. 
Hamilton    .Mach.   Tool   Co.,    Hamilton,   Ohio, 
HunofT  .Mach.   Co.,   Inc.,  Astoria.  L.I.,  New  York. 
.McCabe.   J.   J.,    New   York,    NY. 
R.    McDougall  Co.,   Gait 
Nile^  Bement-Pond  Co.,   New   York 
I'clrii-.    LM,.    II.    W.^    Toronto.    Ont 
Ritett    Lathe   &    Grinder   Co.,    Boston.    Mass 
RiTer^i.le    .Machinery    Depot.    Detroit,    Mich. 
SUndard    .Machy.  &  Supplies.    Ltd.,  Montreal,  Que. Sebastian    Lathe    Co..    Cincinnati.    Ohio 
WTiitcomb-BlaisdeU    Mach.    Tool    Co.,    Worcester, Mass. 
A.    R.    William.s    Machy.    Co.,   Toronto. 

LATHES.    JOURNAL    TRUEING 
Bridgeford   .Mach.    Tool    Works,    Rochester    N  Y 
McCabe.    J.   J..    New   York,    N.Y. 

LATHES,    PATTERNMAKERS' 
J.    G.    Blount  Co.,    Eyerett.    Mass, 
Canada   Machinery  Corp.,   Gait,    Ont 
Foss  &   Hill   Machy.    Co.,    Montreal. 
GarIock-W*alker   Machy.    Co.,    Toronto    Ont The   Jenckes    Mach.    Co.,    Ltd.,    Sherbrooke,    Que 
.MoCabe,   J.   J..    New  York,    NY, 
I'etrie.    Ltd..    H.    W.,    Toronto,    Ont 

LATHES,  SINGLE  PURPOSE 
Bertram.  John.  &  Sons  Co.,  Dundas,   Ont 
Canada    Machinery  Corp.,    Gait.   Ont 
Can    Fairbanks-Morse  Co.,   Montreal. 
Garlock-Walker    .Machy.    Co..    Toronto,   Ont 
Gray  .Mfg.   &  Mach.   Co.,  Toronto,   Ont 
Hepburn.   John   T.,   Ltd.,   Toronto. 
Himoff  Mach.   Co.,   Inc.,   Astoria.   L.I.,  New  York 
The    Jenckes    Mach.    Co.,    Ltd..    Sherbrooke     One 

McCabe.   J.    J..    New   York,   N.Y.  ' Roelofson   Mach.   &   Tool  Co.,  Toronto,   Can. 

LATHES.  SCREW  CUTTING 

Bertram,  John.  &  Sons  Co.,  Dimdaa,  Ont 
Canada  Machinery  Corp.,   Gait.   Ont 
Foas   A    HOI   Machy.    Co.,    Montreal. 
Foster  Machine  Co..   Elkhart,   Ind. 
Garlock-Walker   Machy.    Co.,    Toronto.   OnL 
Hardinge   Bros.,   Inc.,    (Chicago,    nL 
Hepihnm.    John    T..    Ltd..    Toronto. 
McCabe.   J.   J..   New   York,   N.Y. 
Niled-Bement-Pond   Co.,   New   York. 
Petrie.    Ltd.,    H.    W.,    Toronto,    Ont 

Rieett    I.athe    A    Orlndar   Co..    Boaloo.    Uaaa. 
Itlrrolde    Machinery    l>ei«t,    Detroit,    Uleh. 
Whltcomb-Blalmlell     ,Mac!i.     Tool     Co.,     Worcaatar, .Maas. 

A     K.    Wllllanis    Macliy,    Co.,   Toronto. 
LATHES,   SPINNING 

ltll.«.    K     W,.    Co.    Hrooklln,    N.Y. 
I'cnai'iile    .Mach     Co..    Ilridgeton,   N.J. 
.\1.-Calx-,    J.    J..    .New    York.    NY. 

LATHES,  TURRET  AND  HAND 
Acme    Machliir   Tool    Co  ,  OInciniinll,    Ohio. 
John    llertiuu   A    .Sons   Co.,    Dundas. 
Blount.    J.    (1.,    &    «;o.,    K»eretl.    .Maan. 
Itnnvn    iV-    Shari>e    .Mfg.    Co.,    I'rurldi-nca,    K,I. 
Can.    Fairbanks. .Morse   Co.,   ̂ loiitreiil. 
Canada    .Machinery  Corp.,    Oslt.    Ont 
Foas    *    Hill    .Machy     Co..    .Montreal. 
Foster   Machine  Co.,    Blkharl,    Ind. 
GarlockW'alker    ,Machy.    Co.,    Toronto,    OnL IlknlliiRe    HroN.,    Inc.    CIiIcrro.    III. 
Hepburn.    John    T.,    Ltd.,    Toronto,    Ont 
lllni..|T   .Mach.   Co..    Inc,   Astoria.   LI..   .New   York. 
Tlie   Jenckea    Mach.    Co..    LUI.,    Sherbrooke,   Qua. 
R.    Iv.    l.«lllond   Mach.   Tool  Co.,  Cincinnati,  Ohio. 
.MoCahe.    J.   J..    New    York,    N.Y. 
Mulllner-IOnluild     Tool     Co.     Syineuse      NY 
Natlonsl-Acme    Co.,    Clereland,    Ohio, 
New    Britain    Machine   Co..    Now    Hrilaln.    Conn. 
Nlles-Bcment-Pond    Co.,    New    York 
Pratt    A    Whilney    Co..    Dulidaa,    Oat 
11.    \V.    Petrle.    Toronto, 
Rlvett    l.aihe   A    (Irln.Irr   Co.,    Boston.    .Maia. 
Illrer^lde    .MachlneiT    Depot,    Detroit,    .Mlih. 
.Stan.lnnl    Macliv.  A  .Snpiilles,  Ltd.  , Montreal,    Qua, 
Winner   A    .Swa«ey    Co.,    Cleveland,    O. 
A,    It,    Williams    Machy.   Co.,    Toronto, 

LEAD   BURNING 
St.   I.nnrence  WcWiiig  Co,,  Montreal,  Qua, 

LEATHER   STRAPPING 

Graton    A    Kniitht    .Mfg.   Co.,    Worcester,   MaM, 
LIFTS.    PNEUMATIC 

Whiting    Foundry    Equipment   Co.,   Harvey,    DL 
LINK    BELTING 

Can.    Fairbanks. Morse   Co.,    Montreal. 
Jones    A    Glassco,    ,Montn'al.    Que. 

.Morse    Chain    Co.,    Ithaca.    N.Y'. 
LINOLEUM    MILL   MACHINERY 

Bertrams.    Ltd.,    Edinburgh,    Scotland. 
LIQUID   AIR 

Carter    Welding   Co.,    Toronto.    OnL 
L'Air   LIquide   Society,    .Montreal,    Toronto. Prest-O-Lite  Co.,    Inc.,   Toronto.   Ont 

LOCKERS,    STEEL    WARDROBE 
AND  STEEL   MATERIAL 

Canada   Wire  A    Iron    Goods  Co.,    Hamilton,   OmC 
LUBRICANTS 

Cataract    Refining  A    .Mfg.    Co.,  Toronto. 
LUBRICATORS 

Roper.    C.    F.,    A    Co.,    Hopedale.    Misa. 
Trahcm    Pump   Co.,    Re  kford.    III. 

MACHINERY   DEALERS 

Baird    Machy.    Co.,    W.    J.,    Detroit.    Mich. 
Can.    Fairbanks-Morse   Co,,    Montreal 
Dickow,   Fred  C,  Chicago,   111. 
Gariock-Walker    Machy.    Co.,    Toronto,    OnL 
Foss    A    Hill    Machy.    Co.,    Montreal 
Peine.    Tjld..    H.    W..    Toronto.    Ont. 
Standard    .Machy.  A  Supplies,  Ltd.,  Montreal     Qu*. 
A.    R.    Williams   Machy.   Co..   Toronto. 

MACHINERY    GUARDS     (SEE    GUARDS) 
MACHINERY   REPAIRS 

Prest-n-Lite   Co.,    Inc..   Toronto.    Ont 
Sumblirg    .Mach.    Co..    W.    H..   Toronto,    OnL 

MACHINISTS'  SCALES,   SMALL 
TOOLS  AND  SUPPLIES 

Can.    Fairbanks -Morse   Co.,    Montreal. 
Frank    H.    Scott,    Montreal. 
J,   H.    Williams   A   Co,,    Brooklyn,   N.Y. 

MACHINISTS 
Welland    .Motor    A    .Machine   Ck).,    Welland,    Ont 

MANDRELS 

Can.    F.-iirbanks-Morse   Co.,    Montreal. 
Cleveland    Twist    Drill    .Zo.,   Cleveland. 
Hannifin  .Mfg.   Co..   Chicago.   111. 

A.    B.    Jardine    &   Co.,    Hespeler,   Ont Manufacturers    Equip.    Co.,    Chicago,    HI 
Monarch    Bra-ss    Mfg.    Co.,    Toronto,    OnL 
.Morse   Twist  Drill  A  .Mch.  Co..  New  Bedford,  Man. 
Petrie.    Ltd..    H.    \V.,    Toronto,    Ont 
Pratt  A   Whitney  (3o.,    Dundas,   Ont 

MARKING    DEVICES 
Pritchard-Andrews   Co.    of   Canada.    Ottawa,    OnL 
.Matthews,   Jas.    H.,   A    Co.,    Pittsburgh,   Pa. 

MARKING   MACHINERY 
Brown.    Eoggs   Co..    Hamilton,    OnL 
Foes   &   Hill    Machy.   Co.,    .Montreal. 
Martin    Machine   Co.,    Greenfleld,   Masa. 
Noble   &    Westbrook    .Mfg.    Co.,    Hartford,   Conn. 
Perrin,    Wm.    R.,    Toronto, 

MEASURING  MACHINES 

Pratt    &    Whitney    Co.,    Dundas.    Ont 

MEASURING   TAPES    AND   RULES 
James    Chesterman    &    Co..    Ltd.,    Sheffield.    Eng. 

METALLURGISTS 
Can.    Inspection    A   Testing   Lab.,    Montreal,    Quo, 
Toronto   Testing    Laboratory,    Ltd.,   Toronto. 

METALS 

Can.    B.    K.    Morton.   Toronto,  "Montreal. Dom.    Iron  A   Wrecking  Co.,   Ltd.,  Montreal,  Qua. Standard    Machy.  A  Supplies.    Ltd.,  Montreal,    Qua. 
METERS.    OIL.   WATER 

Bowser  &   Co.,    Inc.,    S.    F.,   Toronto,    Ont 
MILL   MACHINERY 

Alexander    Fleck.    Ltd.,    Ottawa. 

MILLING   MACHINES,   AUTOMATIC 
Bilton   Mach.   Tool  Co..   Bridgeport,   Oma. 
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Use  Machinery 
In  Place  of  Men 

If  you  have  liea-vy  materials  to  move  you  can  move  them 
with  Marsh  &  Henthorn  machinery  more  quickly  than 
with  men,  and  at  a  much  lower  cost. 

The  Hauling  or  Hoisting  Drum  shown  herewith  has 
proven  its  money  and  labor-saving  abilities  in  hundreds 
of  Canadian  plants  in  hauling  carloads  of  materials  on 
inclines  or  on  the  level,  and  in  hoisting  heavy  loads  in 
factory,  yard  or  mine. 

It  is  shown  herewith  adapted  for  Belt  Drive,  also  for 
Steam  Drive.  We  also  make  it  suitable  tor  direct  drive 
with  either  ga.soline  or  electric  power. 

Made  with  one,  two.  three  or  more  Drums,  as  requirea,  and  any 
diameter   Drum. 

*i:"°  Industrial  Cars ma 

of  Steel  1 

or  Wood  1 

Size  and  style  to  suit  customer. 

Made     with     one,     two.     +hree    or     more     Drums, 
required,    and   with    any    diameter    Drum. 

Write  for  particulars  regarding  these  and  other  kinds  of  machinery 
you  can  use  in  your  work  in  place  of  men. 

Marsh  &  Henthorn,  Ltd. 
BELLEVILLE,  ONT. 

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. 

^dest  Portable  Tool  Manufacturers  in  America 

WE  BUILD 
THEM  BY 
HUNDREDS 

Standardized  Pro 
duction  enables  us  to 
offer    this    powerful 
Waterbury  Grinder  at  such  a  low  price. 
It  grinds  rapidly  and  accurately,  all 
flat  surfaces,  dies,  punches,  planer, 
lathe,  and  other  tools.  Has  adjustable 
table  and  tool  rest  with  large  radius  of 
travel.  Rigid,  3-point  table  supports 
giving  great  steadiness.  A  reliable, 
practical   grinding   outfit. 

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

Hrv'kfr  Mt'ittu^  Mkchm«  i-V 
JahJD  lUrtrua  A  Swu«  l'(Kt 
Un>WQ    ft    S''#^  "    M?v     I"-' 

r,«   ■ lit-'    . 

.S..f         V   - 

l*Tmtt    4    \Sbi:Drj    CV.    I'uuvia 
T»t<  I'tllvr    Mlt.    IV.    XV.>.«1>.< 

MILLING   UACIIINES.  HAND 

I  Kilt  Ju I      '•!  Irucr. 
.-luuati 

.  I  I.   Ohlos i>tit. 

krt.    i:  I 

lUnlLD^    Itr.»i,.    inc..    t'hicmfio.    III. I  ni:<\l   Siitr.    M»ch.   Ti*;  *  >'  .   Clnctnn«U.    Ohio 
r*»'.l    A     W'.'i.i     To.     l>iiiMil<.    *'nl. 
Whllncj    ilf<     v\»..    H»r'.fv'r\l.    Conn. 

MILLINi;    MAIIIINC8.    HORIZONTAL 
AND    VKKTICAt. 

Hx-krr    .\lit:tMf    Marhin*    Co..    BoUxi.    Ilu>. 
V      .       v     -  ^"  .     f\v.    I'rorltlracc. 

\>  ,    Puntlaa. 
■•    iV  .    l'lr<elanl,    Obu> 

.   .    Call.    OnU 
I  .  .    Hamilton.    Out. 

\.    C*^,    Montreal. 
.li,lL.i«.    Mich 

1  ^    Oa.    Tonsnto,    OdL 
nJ.    N.Y. .-•Ef.    HI. 

V,.».    Wli. 
).  Cincinnati.  Ohio. 

■    ■     Vork. 
   Out. 

I'ratt    A    VVhiin-T    I'.i.    l>tin<ta.i,    (>nt, 
Rlttnklt   Martinrrr    IVpot.    l>rtr»>lt.   Mich. 
StfPto*.    The    John    Co.    Cincinnati.    Ohia 
Coll»J   StatM   Mach.   Tool  Co..   Cincinnati.    Ohio 
Whitncj   Mfc    Co..    lUrtfoT\l.  Conn. 
A.    K     W^tl.im*    M.^chy.    Co..   Toronto. 

MII.I.IN<;    MACHINKS.    IM.AIN. 
BENCH    AM)    VNIVERSAL 

BecXer    .Miliiuf    Macliinc   Co..    Iloaton,    Mass. 
BUton  .Mach.    Tool   Co..    llnJct>i>ort.   Conn. 
Brown    A    Sharpie    Mfg.    Co..    rroTiJenee. 
Canada    Alachinvr>-    Cori\.     liall.    itnt. 
Cincinnati    .>liltin£    Machine   Co..    CincinnatL 
Fonl-Smith    Mach.    Co..    Hamilton.    Onu 
Fca   A   HUl    .MachT.    Co..    Monttnl. 
Fox    Machine    Co..    Jackson.    Mich. 
0«rlock-\Valkpr  Machincnf   Co..    Toronto.   Ont 
Gurin  Machine  Co..   New  York. 
Goolej   A    Edlund.    Cortland.    N.Y. 
fianiin^e   Bros.,    Inc.   Chicago.    111. 
EeDde7  Machine  Co..  Tomngton. 
Kempsmilh    .Mfg.    Co..    Milwaukee.    Wla. 
R.  K.  L«BlQnd  Mach.  Tool  Co..  Cincinnati,  Ohio. 
Niles-Bement-Pond   Co..    New    York. 
Potrio.     l.-.l        II.     W..     Toronln.    Ont. 
Pra;t    *    Whitney   Co.      Olmdas.    Ont 
eteptoe.    The   John    Ca.    Cincinnati,    OhIa 
A.    R.    Williams   Machy.    Co.,   Toronto, 

MILLING  MACHINES.  PROFILE 

Brown    ..t    Sharpe    .Mfg.    Co.,    ProTidence. 
Can.    Fairt>anks-Morse    Co..    .Montreal. 
Foaa   A    HUl    Mach;.    Co..    Montreal. 
0*ilock-Walker   Machinery  Co..    Toronto.   Ont 
Garrin  Machine  Co..   New  York. 
Petri..    1..I,.    H.    \V..    Toronto.    Ont 
Pi»n   A    Whitney  Co..    Dundaa.    Ont 
Rirenide   Machinery   Depot.   Detroit    MldL 

HILLING    TOOLS 

Aikenhead    Hardware    Co..    Toronto.    Ont 
Brown   A  Sharpe   Mfg.   Co..   ProTidence. 
Foid-Smith   Mach.    Co..    Hamilton.    Ont 
Geometric  Too!   Co..   New   Haten.  Conn. 
Kempsmith  Mfg.    Co..    Milwaukee.    Wis. 
TaNjr  Mfg.  Co.   Philadelphia.   Pa. 

MINE  CARS 

Can.    Fairbanks-Morse    Co..    Montreal. 
Onmnings  A  Son.  J.   W..   New  GIaago».   Canada, 
'enckes    Mach.    Co..    Sherbrooke.    Qc*. 
•facKinnon.    Holmes   Co..    Sherbrooke. 
Mar^h   A    Henthom,    BelleriUe.    Ont 
Modern    Tool   Co..    Erie.    Pa, 
P«n   4    Whitney   Co..    Dundas.    Ont 
Sheldons.    Ltd..    Gait.    Ont. 

MINING  MACHINERY 

Can.    Fairbanks-Morse    Co..    Montreal. 
Caereland  Pneumatic  Tool  Co.   of  Canada.  Toronto 
Jenckea    Mach.    Co..    Sherbrooke,    Que. 
Petrif.    l.-d..    H.    W..    Toronto.    Out. 
A.    R    Williams   Machy.    Co.,   Toronto. 

MITTENS 

Hickory   SteeHJrip   Glore  Co..    Chicago,    111. 
MORTISING   MACHINES 

Caniila    -Machinery    Corp..     Gait    Ont 
Qarl'^ck-Walker   Machinery  Co..    Toronto     Ont 
New    Britain    .Mach.   Co..    New  Britain.    Conn. 

MOTORS,    ELECTRIC 
Can.    Fairbanks-Morse    Co..    Montreal. 
Garlock-Walker    Machinery   Co..    Toronto,    Ont 
Lancashire   Dynamo  A    Motor  Co..    Ltd..   Toronto 
A.    R-    Williams   Machy.    Co..   Toronto. 

MOTORS.    PNEUMATIC 
CHeTeland  PneranaMc  Too!  Co.  of  Canada.  Toronto 
Garlock-Walker    Machinery    Co..    Toronto.    Ont 

Ml'LTIPLE    INDEX    CENTRES 
Garrin   Machine   Co..  New  York. 

NAIL    MACHINERY 

81eep<3-  A   Hartley.    Inc.    Woroester.   Utsi. 
NAME   PLATES.   BRONZE.   ETCHED 
AND    STA-MPED 

Matthewi.   Ja*.   E..   A  Co..    PIttaburgfa.   Pa. 
PritchudtAiidrews  Co.,   Ottawa.  Can. 

NIIM'I.K    IIOI.DKKS 

I'urtli    it    rurtu    I'o  .    llrltU**M>ort.    Conn. 
NIPIM.K    THKKADINC    MACHINKS 

Ji>hn    II     Hall    A    Sunt.    1.1.1. .    llranUoid,    Out. 
l.auilu   ̂ lachme  Co..    Wajurslioro.    I'a. nitro(;i:n 
I'arttr    WeUlllig  Co..  Toronto.   Ont. 
L'.VIr    l.igiii.le    .Soslety.    Monlnnl,    Toronto. 

NOSK  SOCKETS 

Ja<     .MoK..v    i-     .    I'lttibunili.    Pa. 
NUTS.   SKMI-FINISH    AND   KINIRHKn 

l^an«.t'..»n    It     K     Morton.   Toronto.    Montreal. 
Oalt    MaohlB*  Mfrew   Co.   Oalt.   Ont. 

National' A^    Ca.    I'leirland.    Ohio. 
Willitn^'n    .V    K.nipav*.    H.imillon.   Unt 

NUT  nrRRINQ  MACHINES 
National    .Machy.    Co..   Tlttin.   O. 

NUT  MACHINKS   (IIOTl 
National    .Machj.    Co..   TitTln.   O. 

Nl'T   FACIN(;    AND    HOLT  SHAVING 
MACHINES 

llamii    Maclilne  Co  .    New   York. 
National    Machy.    Co..    TilTiM.   O. 

Victor   To«l  Co.,   Waynesboro.    l*a. 
VIT    TAI-PEUS 
John    UertimM    A    Bona    Co.,    Dundaa. 
(ana  la    MaehlMrr    Cor|'..    GaU.    Unt 
Oamn   Maofelni  Co  .   New   York. 

itrevnllaM  Tap  A   Die  I'ori'..   Greenfield,  Maaa. Hat!.    J.    H  .    ,V    Son.    Ilrautloni,    Ont 
.\.    U.    Jarxtiiie   &    Co.,    llMpeler. 

I.aniliA    .M.icliinr    Co..    Wayneiiboiu.    I'a. National    MachT.    Co..   Tiffin.   O. 
OIL.     DRAWING 

Kim   rutting  Oil  Co..  Toronto.  Ont 

OIL    SEPARATORS 
Can.    Kairbanks-.Monie    Co..    Montreal. 
.ShelJor.s.    Ltd..    Gait.    Ont 
Smart-Turner    Machine   Co.,    The.    Hamilton. 

OIL  STONES 

Aikenhead    Uaiyiware  Co..   Toronto.   Ont. 
Cartxinindum    Co..    Niagara    Fallfl,   N.Y. 
Norton   Co..    Worcester.    Mass. 

OIL   STORAGE   SYSTEMS 

n.iiy<er   &    Co..    Inc.,    S.    I'..    Toronto.    Ont 
1         OSCILLATING   VALVE    GRINDERS 

1         (PNEUMATIC) 
Cleveland   Pneumatic  Tool  Co.  of  Canada.  Toronto 

OVENS    FOR    BAKING.    BLUING,    DRYING, 
ENAMELING.   JAPANNING    AND 
LACQUERING 

Rrantford    Oven    &    Hack    Co..    Brantfotil.    Ont 
Oven    Ixiuipment  &  Mfg.  Co..   New   Haven.   Conn. 
Whiting   Foundry   Equipment  Co..   Harvey.   111. 

OVEN    TRUCKS,   STEEL 
Braulfonl    Oven    A    Rack    Co.,    Brantford.    Ont 
MacKinnon.   Uolmes  &  Co..  Sherbrooke.  Que. 
OTcn   Equipment  A   Mfg.   Co..  New  Haven,   Conn. 
Whiting   FounJo"    Equipment  Co..   Harvey.    111. 

OVENS    FOR    DRYING,    TEMPER    AND 
UNDER    TRUCKS 

Brantfonl    Oven    Sc    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-I.ite   Co..    Inc..   Toronto.    Ont. 
St.    Lawrence   Welding  Co..   Montreal.   Que. 

OXY'-ACETYLENE   WELDING   AND 
CUTTING    PLANT 

Carter   Welding   Co..    Toronto.    Ont 
L'Air    Liqnicle   Society.    Montreal.   Toronto. 
Prest-O-Lite   Co..    Inc..   Toronto,   Ont 

OXYGEN    (SEE   ACETYLENE) 
l-'.\ir    Liquide    Societv.    Montreal,    Que. 

PACKINGS.    ASBESTOS 
Bennett.   W.   P.,   51   Montford   St..   Montreal.   Que. 

Cleveland    U'ire    Spring  Co..   Clereland. New  Britain  Mach.   Co..  New  BritAin.   Conn. 

PACKINGS.    LEATHER,    HYDRAULICS. 
ETC. 

Graton   &   Knight  Mfg.   Co..   Worcester.    Mass. 
William    B.    Perrin.   Ltd.,   Toronto. 
Petrie.    Ij'fl..    H.    W..    Toronto.    Ont 

PAPER  MILL  MACHINERY 
Bertrams.   Ltd..   Edinburgh.   Scotland. 
MacKinnon.    Holmes  &   Co..   Sherbrooke.   Que. 
Sturtevant  Co..   B.   F..  Gait  Ont- 

PATTERN  SHOP  EQUIPMENT 
Canada    Machinery    Corp..     Gait.    Ont 
Fox    Machine    O)..   Jackson.    Mich. 
Garlock-Walker    Machinery    Co..    Toronto.    Ont 

PATENT    SOLICITORS 
Budden.   Hanbury.   A..    Montreal. 
Fetherstonhaugh  &   (3o..   Ottawa. 
Marion  &  Marion.  Montreal. 
Ridout  &  Maybee.   Toronto. 

PATTERNS 
Winnipeg   Gear  A   Engr.    Co..    Winnipeg,    Man. 

PERFORATED    METALS    AND 
ORNAMENTAL    IRON    GOODS 

Canada   Wire   &    Iron   Goods  Co..    Hamilton. 
PIG  IRON 
Banna   i  Co..   M.    A..  Clereland.   O. 
Steel  Co.   of  Canada.  Ltd..   Hamilton.  Ont 

PIPE  CUTTING   AND   THREADING 
MACHINES 

Butterfield   &   Co..    Rock   Island.    Que. 
(Tan.    Fairbanks-Morse  Co..    Montreal, 
(iturtis   &    Curtis    Co..    Bridgeport.   Conn. 
Foss   &    Hill    Machy.    Co..    Montreal. 
Fox   Machine  Co..   Jackson.   Mich. 
Garlock-Walker   Machinery  Co..    Toronto.    Ont 
(5arTin    Machine   Co..    New  York. 
John   H.    Hall   A    Sons.   Brantford. 
A.    B.^  Jardine  &  Co. .    Hespeler,    Ont. 

I.andts   .Marhine  Co..    Waynetihoro.    Pa. 
U.     Mollougall    Co..    Gait 

IMlii.     I.  >l  .     II.     W..     I'oronto.    Ont Wrila    Broa.    Co.    of    Canada.    GaU.    Ont 

Wllllamj   Tool   Co..    Krte.    I'a. 
-\-    K.    Willianw    Machv.    Co..    Toronto. 

PIPE    RIVETED   STEEL 

The    Jrnckni    .Mach,    Co  .  Ltd  .  Sherbrooke.    Qua. 
Toronto    Iron    Work*.    I.til..    Toronto. 

PIPE  CUTTERS,    ROLLING 

Curtis   A   Ciirtia   Co.,    Bridgeport,   Coom. 
John    H.    Hall   A    Souk.    Ltd..    llranlfonl,   OnC 
W.IN    lln«     Co     of    CimaJa,    Oalt.    Ont 

PLANER   JACKS 

.Vnnntrotiu   ItioH.    Too!  Co.,  Chicago. 

PLANERS.  STANDARD   AND  ROTARY 

John    llertram    A    Hollit   Co.    Diiliilaa 
Canada    .Machinery    Corp..     Oalt.     Ont 
Can.    FalrhankH. Morse  Co..    .Montreal. 
Fo«s    &    Mill    .Mnchy.    Co..    .Monln'al. 
Ganlner.    Itobt.    A  Bon.    Montreal. 
GiirlookWalker    Machinery    Co..    Toronl*.    Ont 
Gurvln    .Mueliiiir   Of       New    Yoik. 
HnmJItuu    Mnchln..    i'ool    Co..    Ilamtlt<in.    Ohl& 
Morton    .Mfg.    Co..    .Muskegon    llelghta.    Mich. 
MIei  lleuicut  I'ond    Co.,    .New    York. 
I'clri..,     1,1.1,,     II,     W,.     Toiiiiilo.     OmI. 
Whilciimh  I(lai«lell    Mach.    Too!    Co.,    Woreeatar, 

Mast. 
PLANING  AND  SHAPING  MACHINERY 

Canada    .Machinery    Cori>..     Gait.    Onu 
Can.    FalrhankH. .Morse   Co..    Uontreal. 
l-'o«.>    A    Hill    Machy.    Co..    .Montreal. 
Gnilock-Walker    .Machinery   Co.,    Toronto.   Ont 
(Jarvin    .Machine    Co..    New    York. 
Hamilton   Machine   Tool   (to.,    Hamilton.    Ohio. 
Niles  Bement.I'onti    Co..    New    York. 
I'elrie.    till,,    II,    \V,,    ToKinto.    Ont. 
Uirerside    Machinery    Depot.    Detroit.    Mich. 
Steptoe.   The  John   Co..    Cincinnati.    Ohio. 
A.    U.    Willianu    Machy.   Co..   Toronto. 

PLANING    MILL    EXHAUSTERS 

Can.    Blower   A    Forge    Co..    Kitchener.    Oat. 
Sheldons.    Ltd.,    Gait.    Ont 

Niles-Bemcnt-I'ond   Co.,    New    York. PLIERS 

Aikenhead    Hardware  Co..   Toronto. 
CanadiHU    Billings  A  Spencer,    Ltd..   Welland. 
Pick.    .SI..W    ,v    Wilcox    Co..    Soiithington.    Conn. 

PRESSES.    ARBOR 
Atlas   Press   Co..    Kalamazoo.   Mich. 
Hannilln   .Mfg.    Co..   Chicago.    111. 
Motalwood   .Mfg.   Co..   Detroit.   Mich. 

PRESSES.    BROACHING,   FORGING 
AND   FLANGING 

Atlae   Press   Co.,    Kalamazoo,   Mich. 

E.    W.    lilisa   <'n,,    Urooklj-n.    N.Y. 
Ferracute    .Machine   Co..    Bridgeton,    N.J, 
.Mctalwooi   .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. Consolidatrd    Press    Co.,    Hastings,    Mich. 
Toledo  M.idiine  &  Tool  Co..  Toledo. 

PRESSES  FOR   SHELLS 
Atlas    Press    Co.,    Kalamazoo,    Mich. 

Bliss  Go..    E,    W..   Brookh-n,   N.Y. Charies    F.    Elmes    Bng.    Works.    Chic«««. 
Ferracute  .Machine   Co..    Bridgeton.    N.J. 
Foss    &  Hill    Machy.    Co.,    .Montreal. 
Garlock-Walker   Machinery   Co.,    Toronto,    Oat 
Metalwood    Mfg,    Co.,    Detroit,    Mich. 
William    R.    Perrin,    Ltd.,   Toronto, 
Petrie.    Ltd..    H.    W..    Toronto.    Ont. 
West   Tire   Setter  Co..    Rochester.   N.Y. 

PRESSES.    FILTER 

William    It,    Perrin,    Ltd.,    Toronto. 

PRESSES.    DROP    AND    FORGING 
W.    H.    BanfieM    &    Son,   Toronto. 
E.    W.    Bliss  Co..    Brooklyn.    N.Y. 
Brown.    Eoggs    Co..    Ltd..    Hamilton.    Cana^U- 
Charles    F.     Elmes    Eng.    Works.    Chicag*^ 
Can.    Fairbanks-Morse  Co..    Montreal. 
Erie    Foundry   Co..    Erie,    Pa. 

Niles-Bement-Pond    Co..    New    Y'ork. William    R.    Perrin.    Ltd..    Toronto. 
Petrie,    Ltd..    H.    W..    Toronto.    Ont. 
Toledo   Machine  i;  Tool  Co..  Toledo. 

PRESSES.  HYDRAULIC 

Jolrn   Bertram  &  Sons  Co..  Dundaa. 
Charles    F.     Elmes    Eng.    Works.    Chicago. 
Metalwood    Mfg.    Co.,    Detroit.    .Mich. 
Niles-Bement-Pond   Co..    New    York. 
William    R.    Perrin.    Ltd..   Toronto. 
Standard    Machy.  &  Supplies.    Ltd..    Montreal.  Qa*. 
Petrie.    Ltd..    H.    W.,    Toronto.    Ont 
Toledo  Machine  &  Tool  Co..  Toledo. 
West  Tire   Setter  Co..    Rochester.   N.Y. 
A.    R.    Williams   Machy.    Co.,   Toronto. 

PRESSES,   PNEUMATIC 

Metalwood  Mfg,   Co..    Detroit.    Mich. 
Toledo  Machine  &  Tool  Co..  Toledo. 

PRESSES,  POWER 
Baird    Machine   Co.,    Bridgeport.    Conn. 
E.    W.    Bliss  Co.,    Brooklyn.    N.Y. 
Brown.    Boggs    Co..    Ltd..    Hamilton.    OuiadA. 
Canada    Machinery    Corp..    Gait.    Ont 
Can.     Fairbanks-Morse    Co..    Montreal. 
Consolidated    Press   Co..    Hastings.    Mich. 

Charles    F.    Elmes    Eng.    W'orkj,    Chicago. 
Ferracute    Machine    Co..    Bridgeton.    S",J. Garlock-Walker   Machinery   Co..    Toronto,    Out. 
William    R.    Perrin.    Ltd..    Toronto. 
Petrie.    Ltd,.    H.    W..    Toronto.    Ont. 
Riverside  Machinery   Depot.   Detroit.  Mldk. 
Toledo  Machine  A  Tool  Co..  Toledo. 
A.    B.    Williama   Machy.    Co..  ToronU. 

I 
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The  Lancashire  Dynamo 
&  Motor  Company,  of 

Canada,  Limited 
107-109   Duke   Street,  T0R0J>8T0 

ELECTRICAL  MACHINERY  for  all  Purposes. 

FllinTT    RRnS'     I
NSTRUMENTS 

PIPE  VENTILATED  A  C    MOTOR 

FOR  VERY  DIRTY  PLACES 

The  Strength 
OF  THE 

Allen  Set  Screws 
The  above  illustration  is  a  testimony  of  the 

strfng-th  of  the  Socket  Screws.  This  offsets 
any  doubt  that  the  hexagon  socket  weakens 
the  screw.  The  quality  that  is  in  all  Allen 
goods  is  manifest  in  these  screws.  If  you 
are  building  machines  these  screws  will  be 
a  decided  safety  factor.  The  life  of  the 
slotted  head  screw  is  short  as  compared 
with  the  Allen  Hexagon  Socket.  An  inquiry 
will  bring  full  particulars. 

The  Allen  Mfg.  Company 
Hartford,  Conn.,  U.  S.  A. 

MODEL "A" 

Fitchhurg 
Grinders 

I  Model  "A"  illustrated  here  is  | 
I  a  machine  whose  chief  feature  ■ 
I  is  its  capacity  for  size,  variety  1 
i  and  quality  of  work.    Its  speed  i 
I  will  give  you  greater  produc-  | 
i  tion;  its  size,  convenience,  in-  | 
I  creased    production,    strength  | 
I  and  saving  in  floor  space  will  | 
i  effect  such  a  saving  as  to  make  | 
1  it    preferal)le    over    all    other  ^ 
I  machines  of  similar  character.  1 

I  It    is    specially    adapted    for  ■ 
1  grinding     straight     or     taper  | 
I  shafts.  1 

I  An     inquiry     would     speedily  1 
i  get  you  valuable   informatidu  i 
I  and  data.  1 

I  Fitchburg  Grinding  Machine  | 
I                                COMPANY  I 
=               Fitchburg,          Mass.,          U.S.A.  | 

ililllilllll!llll|i||lilllllllllllllllllllllllilllllllllllllll1lllll!lllll!lllllllllll1lllllllllilllllll!^^ 

//    any   advertisement    interests   you,    teiir  it   out    now    and   place    with    Uttitv   to  he  a  n^ivt  rt  d. 
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PKK8SE8.    BALING 
\s  iKum    H-    I'emn.   Ltd..  Torooto. 

PReS3ES.  Sl-KINi;  FOOT 
B!i-    l\>.     K      \V  .     lU.x.kljn,    NT. 
Sn^wQ.    Itivr*   A   Co  .    llajnlltoo.   OoL 
ronfcj^lilr.t     I'rru    Oa.     Mulinfi.     Ul^. 
TiJolo    U«oh!Of  &    Tiwl  Co..   ToIrIo. 

PRlrSSICS.   SCREW 

Himra.    \V.    f  ,    tt     '  U.vkfanl.    111. 
Ulia    C.v.    K     \V  N  Y 
K«rr»i-ut«    U«,h     C.  N  J. 
Wll'.isra   U.    IVmn.    1.-..1  .    i.'ii'h;**. 

PRESSES.   TRIUMING 

H'  «.    ••         K      W.     Ilrot'kljm.    ST 
<'  I*ri«a     <V,      lUt!tii^,      Ulch. 
)  i'<v.    ICn».    !•». 
y  -h    Ca.    Kriclfrlcm.    .V  J. 

PKOIKI  1  I  US 
Kmnf^ly    Jfc    S<«*.    \Vm.,    Owro   Sound,    Oat. 

PULLEYS 

A"      <■  ■:<.ft    C(y.    rhll«.l.-li>hl«. 
1"'  ■■    Co..     llrt.lftT.'rt.    Conn. 
1  rltl    Co..     Kor;icrtlll».    yiw. 
!■  .-. »    Mft     Ca.    l"rorUlenc».    R.I. 
Ciji.   1  .V  Cj<l<    Co..  AlrnnJrti,  Ont. 
C>n.     I  "    <<v.    Moa(rT4l. 
IMtuin.  .    Toronto.   t*nt. 
T^e    Jrtiokri     M».-'i     Ca.    Ltil  .    Slwrbrookr.    On*. 
\Vm.    Kf«n<07   A    Son*.    Ltd.,   Owm   Sound.   Ont. 
IVtnr.    I.t.l  .    II     W  .    Totonlo.    Ont. 
IVwiliTf  Olii'ch   A    I'uIlcT   Work*.    I.t*l..   Toronto. 
S!«n,Upd   M»rti.»    A  .'("lirllM.   Ltd..    MontrMl.   Que. 
Tikt    Smir  Tumrr    .\Uch.    Co..     llimitton. 
A.    R     Williimi    MachT.   Co..    Toronto. 

PULLEYS.  FRICTION  CLUTCH 
Amrrx'iLn    rullrr    Co.    PblUdflphla. 
Palri     Ma.-hmc   Co.     IlriitirlHirt.    Conn. 
BfRianl    InduitrUl  Co..   A..    Fortlrrrille,   Qtit, 
I'rlr.c    l.t.l  .    II.    \V..    Torvmto.    t»nt. 
r.KiUiTf  l"Ui-ch   A    I'u'.'.ry    Works.    Ltd.,    TorODta 

Pl'LLEY    MACniNERY. 
DKILLINC    AND    TAPPING 

Cm.     KairbAnk9-\lor»«    Ca.    Moatrvtl. 
Clnnnnali    I'ulIrT    Mkch;.    Co..    Cincinnati.    Ohio. 
W»U  tlTOn,   of  Canada.  Oalt.  Ont. 

PUMPS.  AIR 
llir   Jmckra    Mach.    Co.    Ltd..    Sh«rbrooke.    Que. 
Stuart  Ttiracr   Mai^ti.    Co..    Hamilton. 

PUMPS.    CENTRIFUGAL 
Bowser   A    Co..    Inc..    S.    K..   Toronto.    Ont 
Can.    Blow*r  .^    Kor^f  Ca,    Kitcllra«r,   Ont 
Can.    locrivoll.Rand    Co..   Shcrtrooke,    Que. 
I".lnf.    LM  .    H.    W..    Toronto.    Ont. 
Pratt    ft    Wbi:oej   Co..    Dundas.    Oot. 
Sheldou.    Ltd..   Gait.   Ont. 
Sman-Tiinior   .Mach.   Co..    Hamilton. 
Sturterant   Co.,    B.    F..   Gall,   Ont. 

PUMPS.  FUEL  OIL 
Bowser  A   Co..    Inc.   S.    F..   Toronto.    Ont 
Trmhem    Pump  Co.   Rockford.    111. 

PUMPS.  HIGH  PRESSURE 
BUke    Pump   A    Condenser  Co..    Fitchbui:?.   Mass. 
Ctaarln    F.    Elmes    Eng.    Works.   Chicago. 
William   R.    Perrin.   Ltd.,    Toronto. 
Smart-Turner   Mach.   Co..    Hamilton. 

PUMPS.  ALL  KINDS 
Blake    Pump   A    Condens«r   Cc.     Fitchburg.    Mass. 
Can.    Blower  A   Forge  Co..    Eitohener,   Ont 
Charles    F.    Elmes    Eng.    Works.    Chicaga 
William    R.    Perrin.    Ltd..    Toronto. 
Petne.    Ll.l  .    H.    W..    Toronto.    Ont 
Smart-Tomer   Mach.   Co..   Hamilton. 
A.    R.    Williams   Machy.   Co.,   Toronto. 

PUMPS.   HYDRAULIC 
Blake   Pump   &   Condenser  Co.,    Fitchburf,   Mass, 
Charles   F.    Elmes    Eng.    Works.    Chicaga 
Meulwood   Mfg.   Co..   Detroit.   Slich. 
Smart-Turner   ^lach.   Co..    Hamilton. 
William    R.    Perrin.   Ltd..   Toronto. 

PUMPS.  LUBRICANT.  OIL 
Belleme   Industrial   Fumaca  Co.,   Detroit,   Mich. 
Bowser  &   Co,    Inc..    S.    F..    Toronto.    Ont 
Roper.  C.    F..  Co..  Hopedale.  Mass. 
Tiahem   Pump  Co,   Rockford,   111. 

PUMP   LEATHERS 
Can.    B.    K,    Morton.   Toronto.   Sfontreal. 
Graton   A    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.    Banfleld   &  Sons.   Toronto. 
E.    W.    Bliss   Co..   Brookljn.    N.T. 
Brown.    Bogss   Co.,    Ltd..    Hamilton,    Caaadt. 
Can.    Blower  A    Foige   Co.,    Kitchener,    Ont 
Ferracute    Mach.    Co..    Bridgeton.    N.J. 
Can.    Fairbanks-Morse    Co..    Montreal. 
Gardner.   Robt,  A  Son.  MontreaL 
A.    B.   Jardine   A  Co.,   Hespeler,   Ont 
Mulliner-Enlund    Tool    Co..    Syractise,    N.T. 
Petrie.    Ltd..    H.    W..    Toronto.    Ont 
Pratt  A  Whitney  Co..   Dundas.   Ont 
Toledo   Machine  4   Tool  Co..   Toledo.   O. 

PUNCHES.    POWER 
John   Bertram  4  Sons  Co.,   Dtmdas. 
E-    W.    Bliss    Ca,    Brooklyn.    N.T. 
Brown,    Boggs    Co.,    Ltd..    Hamilton,    Canada. 
Canada    Machinery    Corp..    Gait.    Ont 
Consolidated   Prem   Co..  Hastings.   Mich. 
Feiracute    Mach.    Co.,    Bridgeton,    N.J. 
Nilee-Bement-Pond    Co.,    Nptt    York. 

PUNCHING  MACHINES.  HORIZONTAL 
Bertrams,    Ltd.,    Edlnbnigh,    Scotland, 
John    Bertram  &    Sons  Co.,    Dundas. 
Canada   Machinery   Corp..    Gait,    Ont 
E.    W.    Bliss   Ca,    Brooklyn.    N.T. 
Blown,    Boggs    Co..    Ltd..    Hamilton,    Canada. 
Niles-Bement-Pond   Co..   N«w   York 
W     A.    Whi:oey    Mfg.    Co..    Rockford,    HI. 

PURIFYING   AND  SOFTENING 
APPARATUS 

Scmifa   A    Sods   Co.,    Wm.    B.,    Plltsbuigh,    Pa. 

C  .V  N  .V  I)  I  .\  N    M  .\  C  n  I  N  E  R  Y 

PYROMETERS 

llrllritir    liidvulrial    F\iman  Co.,   Detroit.   .Mich. 
l«u.    Il.okini.    l.t.l..   \Valker»lllc.   Ont 
llola.    llrruian    A..    1    \U.ll»on    Are.,    .\rw    York. 
Shore    litilnimrnt    A    Mf<     Co..    .New    York   City. 
II     E.   Strreter.    .New    llirki   Hide,.    Moutteal,   Que. 
Tajlor    ImliMmrnl    O..    ItiH-hnter.    N.Y. 
Thwing    hKlnmient   Co..    Phlladrlphla.   Pa. 

qi'ARTEKINC    MACHINES 

Ji'hii    Itrrlrani   .^    Sons  i-'o.,   I>undaa. 
.\ll<w  llelurtil  Pond    Co..    New    York. 

RAII.INC.    IRON    AND    BRASS 

(8EK    (;|IAItll.S> 
RAIL    IIK.VDKKS 

.\iU\«  Itruirht.J'oiid    Co..    New    York. 
RAILROAD   TOOLS 

<'«n.     l'«lrtiank«-Morse    Co..    Montreal. 
Curamlng  A    Son.  J.    \V.,   New  Otasgow,  CanAdA. 
Nile«-Bement-Pond    Ca.    New    York. 

RAILS,    STEEL 

Cummins  A  Son,  J.    W.,   New  Olaagow,   Canada. 
RATCHETS 

Krysl.uii'    Mfg.     Co..     Buffalo.    NT. 

RAW    IIIDK    PINION.S    (SI:K    <:KARS) 
REAMKU    KLliTINti    MACIIINKS 
Uamn    .Machine   t'o..    New    York. 

REAMERS,    ADJUUSTABLE 

Can.     l''nl[ltst»k>-.Mor*r    Co.,     .Montreal. 
Clereland    Twist    Drill    Co.,    Clereland. 
.Mors-  T\vlit    UriM  A  .Moll.  Co..  New    Ilf<lfor<l.  .Mass. 
Osbom    (Canada).    Ltd..    Sam'l.    Montml.    Que. Pratt    A     Whitney    Co.,     Uuudas,    Ont. 
Slandanl  Machy.  A  Supplies.  Ltd.,  .Montreal,  Que. 
II.    E.    Sln-etcr.    New   Illrks   IlWit..    .Montreal.   Que. 
Whitmiiii  A   Itnmrs  .Mfg.  Co..  Ht  Catharines,  Out 

REAMERS,    BRIDGE.    EXPANDING 
AND  hi(;h  speed 

Alkenhrad    Hanlwarv   Co.,   Toronto. 
Buttcrflcld    A    Co..    Rock    Island.    Que. 
Can.     Katrbankti-Morne    Co.,    Montreal. 
Clark    Equipment    Co.,    Budlnnan,    .Mich, 
Clereland    Twist    Drill    Co.,    ClcTeland. 
Illinois    Tool    Works.    Chicago.     III. 
.Morw  TivL»t   Drill  A  .Mcli    Co..  Now    Bedford,  Mass. 
Ml  Kcnna    Brothers.    Pittsburgh.    Pa. 

Osbom    (Canada).    Ltd.,    Sam'l.    iMontroal.    Que. 
rr;»tt    X-    Whitney  Co..    Dundas.    Ont. 

REAMEKS,    pipe,   CYLINDER 
AND    LOCOMOTIVE 

Buttorflold    A    Co..    Rock    Island,    Que. 
Can.    Falrbnnks-Morse    Co..    Montreal. 
Clereland    Twist    Drill    Co.,    Clereland. 
Morse  TivList  Drill  &  .Mch.  Co..  .New   Bedford,  Mass. 
I'elric.    l.t.l..    H.    W.,    Toronto.    Ont. 
Pratt    A    Whitney    Co..    Dundas,    Ont 

REAMERS.  STEEL  TAPER 

AND   SELF-FEEDING 
Bntterfleld   A    Co.    Rock    Island.    Que. 
Can.     Fairbanks-Morse    Co..     Montreal. 
Clark    Equipment    Co.,     Buchanan.    .Mich. 
Clereland    Twist    Drill    Co..    Cleveland. 
Illinois    Tool     Works,    Chicago,     111. 
A.    B.   Jardine  A    Co..    Hespeler,    Ont 
Morse  Twist  Drill  &  Mch.  Co..  New    Bedford.  Mass. 
Pi'lrir.    Mil.    H.    W.,    Toronto,    Ont. 
Pratt    A    Whitney    Co.,     Dundas.    Ont 

REAMING   MACHINES.   PNEUMATIC 
Hereland    Pneumatic    Co,    of    Canada.    Toronto. 
Garlock-Walker    Machinery    Co..    Toronto,   Ont 

RECORDING    INSTRUMENTS 
Bristol    Co.,     Waterbury.    Conn. 
Taylor  Instniment  Co..    Rochester.    N.T. 

REGULATORS.    PRESSURE. 
TEMPERATURE 

Can.     Fsirbanks-Monie    Co..    Montreal. 
Taylor    Instniment    Co.,     Rochester,    N.T. 

RESPIRATORS 

Strontt,    Kennard    A   Nutt   Co.,   Clereland,    Ohio. 
RIVET  MACHINES 

Bilton     Mach.     Tool     Co..     Bridgeport.    Conn. 
Can.    Blower   A    Forge   Co..    Kitchener,    Ont 
Grant    Mfg.   &   Machine  Co..    Bridgeport,   Conn. 
National    Machinery    Co..    Tiffin.    O. 

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..   Hamilton.   Ot 

RIVETERS,    PNEUMATIC.    HYDRAULIC, 
HAMMER.    COMPRESSION 

Can.     Fairbanks-.Mors€    Co.,     Montreal. 
Can.     Inpersoll-Rand    Co.,     Montreal. 
Clereland   Pneumatic  Tool  Co.   of  Canada,  Toronto 
Garlock-Walker    Machinery   Co.,   Toronto,   Ont 
Independent    Pneumatic    Tool    Co.,    Chicago,    HI. 
Niles-Bement-Pond    Co..    New    York 
Petrie.    Ltd.,    H.    W..    Toronto.    Ont 

RIVETING   MACHINES.   ELASTIC 
ROTARY   BLOW 

Grant    Mfg.    &    Machine  Co..    Bridgeport.    Conn. 
High-Speed    Hammer   Co..    Rochester.    N.T. 
F.    B.    Shu-ster   Co..   New   Haren.    Conn. 

ROLLS.    BENDING    AND    STRAIGHTENING 
John    Bertram    A    Sons   Co..    Dundas 
Brown,    Boggs    Co.,    Ltd.,    Hamilton.    Canada. 
Canada    Machinery    Corp.,    Gait.    Ont, 
Niles-Bement-Pond    Co.,    New    York 
Toledo    Machine   A    Tool   Co.,    Toledo.    O. 

ROLLS,    CRUSHING 
The  Jencke«  Mach.  Co..    Ltd..  Sherbrooke,   Que. 

RUBBER   MILL   MACHINERY 
Bertrams.     Ltd..     Edinburgh.    Scotland 

RULES 
Brown   A   Sharpe   Mfg.    Co.,   Proridence 
James  Chesterman   A  Co..   Ltd..   Sheffield.    Eng. 
L.    S.    Starrett   Co.,    Athol.    Mass. 

Volur 
XVIII. 

SAFETY   APPLIANCES 
StnuiB,    KinuanI    A    Null   Co..    Clereland,   Ohio. 

SAFETY    APPLIANCE    GOGGLES 
T.     A      Wllii..n.    Rra.llng.    fa. 

SAND    BLASTS 

Curlii   Pneuinallo  .Machinery   Co.,   St    Loula,    Urn. 
The  Jinckes   .Mncli.   Co..    Ltd.,  Sherlirooke,    Qua. 

SANDING    MACHINES 

C;irin.l«     .\ltt.-liiiHTy    Corp..    Onlt,    Ont. 

SAW   MILL   MACIIINKKY 

Can.     l-'atrliank.H  .Mome    Co.,     Montreal, 
Canada     Machinery     Corp,,    Qalt,     Ont 
Gar\lner.    Uoht..    A    Son,    .Montreal 
Curtis    Pneumatic    Machy.    Co.,    St    Loula,    Ma 
Petrie.    1,1.1  ,     II.     W  .    Toronto.    Out. 
A.    U.    Williams    Machy.    Co..    Toronto 

SAWS.  ClltClILAR   METAL 

Hunter    Saw    A    Machine    Co..    I'ittstiuig.    P*. 
iNapler     Saw     Work..<,    .Spiliigtlild.     .Masa. 
TalHir    .Mfg.     Co..     Phlla.lelphla.     Pa. 

SAWS.    HACK    (SEE   HACK   SAWS) 

SAWS.    INSERTED    TOOTH 

Hunter    Saw    A     Mnih.    Co.     Pltt.Hborgh.    Pa. 
Napier     Saw     Works.     Suringlleld.     .Mass. 
Tiibor    .Mfg.    Co..     PlillaJelphla.    Pa. 

SAWS.   HAND   AND  COPING 
.Napier     Saw     Works,     .Sprlnglleld,     Masa. 

SCLEKOSCOPES 

Shore    Instriiinent   A    Mfg.    Co.,    New    York    City 
H.    E.    Streeter.    New   BIrks   Ulilg.,  -Montreal,   Qua. 

SCREW  MACHINE  PARTS 

JohuHon    Much,    Co.,    Carlylc,    Manchester,    Conn. 

SCREW   MACHINE   PRODUCTS 
Gait    .Machine   8er<-w    Co..    Oalt.    Ont 
Kastem    Madl.    Screw    Corp.,    New    llarcn.    Conn. 

SCREW   MACHINES.   HAND.   AUTOMATIC 

Brown    A    Sharpe    Mfg.    Co..    Providence,    R,l. 
Can.     Fairbanks-Morse    Co..    Montreal, 
Foster     Machine    Co.,     Elkhart,     Ind. 
Garlock-Walker   Machy.    Co.,    Ltd.,   Toronto,    Ont 
Garvin    .Machine    Co.,    New    York 
Himoff   Mach.   Co.,    Inc.,   Astoria,   L.I.,  New   York. 
A.    II.    Jardine    A    Co.,    Hespeler 
New    Britain    Macliine   Co..    New    Britain.    Conn, 
Petrie,    1.1.1. .    11.    W..    Tor.Mito,    Ont. 
Pratt    A    Whitney    Co..     Dundas,    Ont 
Rivelt   Lathe   A    Grinder  Co..    Brighton,   Mua. 
Warner   A    Swasey   Co.,    Cleveland.    O. 
A.  B.  Williams  Machy.  Co..  Toronto 

SCREW  MACHINES.  AUTOMATIC. 
MULTIPLE  SPINDLE 

New    Britain    Machine   Co..    New    Britain.    Conn. 
Riverside    .Machinery    Depot,    Detroit,     Mich. 

SCREWS 
Can.    II.    K.    Morton.    Toronto.    Montreal 
Gait    Machine   Screw   Co..    Oalt,    Ont 
National-Acme    Co.,     Clereland,     Ohio 
Steel    Co.    of   Canada     Ltd.,    Hamilton,    Ont 
Wilkinson    &    Kompa.ss,    Hamilton.   Ont 

SCREW   PLATES 
Butterfleld    A    <3o..    Rock    Island.    Que. 
A.     B.    Jardine    A    Co.,    Hespeler 

Morse  Twist  Drill  A  Mch.  <^o..  New    Bedford.  Mas& Wells    Bros.    Co.    of    Canada.    Gait.    Ont 
Wilkinson    &    Kompass.    Hamilton.   Ont 

SCREW    SLOTTERS 
Garvin    Machine   Co..    New    York 
Pratt    A    Whitney    Co..    Dundas.    Ont 

SECOND-HAND   MACHINERY 

Davis   .Machine   Tool   Co..    W.    P.,    New   York 
Dominion    .Machinery    Co.,    Toronto 
Foss    A    Hill    .Machy.    Co.,    Mcntreal 
Hill,    Clarke    A    Ca.    Chicago.    111. 
MoCabe.    J.    J..    New    York.    N.T. 
New    York    Machinery    Exchange.    New    York 
Petrie.    Ltd..    H.    W..    Toronto.    Ont. 
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.    Onn. 
Wilkin^.n    A    Kompass.    Hamilton.   Ont. 

SHANKS.   STRAIGHT  AND   TAPER 
Jacobs   -Mfg.    Co..    Hartford,   Conn. 

SHAPERS 
John    Bertram    A   Sons    Co.,    Dundas 
Can.    Fairbanks-Morse    Co..    Montreal 
Canada    Machinery    Corp..    Gait.    Ont 
Foss    A    Hill     Maehy.    Co..     Montreal 
Gardner.     Robt.    A    Son.    Montreal 
Hendey    Machine    Co..    Torrington.    Conn. 
Hamilton    Mach.    Tool    Co..    Hamilton.    Ohio 
Petrie.    Ltd..    H     W..    Toronto.    Ont. 
Rhodes    Mfg.    Co..    Hartford.    Conn. 
Steptoe    Co.,    John,    Cincinnati,    Ohio 

SHAFTING 
Can,  Bond  Hanger  A  Coup.  Co..  Alexandria.  Ont, 
Can.    Fairbanks-Morse    Co..    Montreal 
Can.    Drawn    Steel    Co.,    Hamilton,    Ont 
Garlock-Walker   Machy.    Co..    Ltd.,   Toronto,    Ont 
The  Jenckea  Mach,  Co.,   Ltd.,  Sherbrooke,   Que. 
Niles-Bement-Pond    Co..    New    York 
Petrie.    Ltd..    H.    W..    Toronto,    Ont. 
Pratt    &    Whitney    Co..    Dundas.    Ont 
Strelinger  Co..   Chos.    A..    Detroit.   Mich. 
A.    R.    Williams  .Machy.    Co..   Toronto 
Wilkinson    A:    Kompass,   Hamilton.    Ont 

SHAFTS.  FLEXIBLE 

Stow   Mfg.    Co..    Binehampton,    N.T.  • 
SHARPENING    STONES 

Carborundum    Co..    Niagara    Falls,    N.T. 
Norton    Co..    Worcester.     Mass. 

SHAVINGS.    SEPARATOR 
Can.   Blower  A   Forge  Co..   Kitchener,  Ont 
Sheldons,     Ltd..     Gait     Ont 

I 
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Mr.   Bruce's  Counsel 
.PECIFICALLY  APPLIED,  MR.  BRUCE'S 
COUNSEL  may  be  said  to  recommend  that  busi- 
ness men  should  read  every  week  THE  FINANCIAL 

POST  OF  CANADA,  to  inform  themselves  concerning 
current  events  in  the  realm  of  Canadian  business  and 
public  affairs. 

Frank  E.  Mutton,  Vice-President  of  the  International 

Time  Recording  Company,  of  Canada,  wrote  the  follow- 
ing letter  to  the  publishers  of  THE  POST: 

Attention,  Editor: 

Recently  we  sent  you  a  subscription  covering  the  delivery  of 
THE  FINANCIAL  POST  to  each  of  our  Sales  Agents  and  Sales- 

men throughout  Canada.  This  was  prompted  by  the  fact  that, 
in  our  opinion,  your  paper  is  the  best  barometer  in  Canada  of 
what  is  going  on  in  the  different  industries  from  one  ocean  to  the 
other  in  this  country.  Your  paper  contains  information  invalu- 

able to  any  traveling  representative  of  any  firm. 

(Signed)  F.  E.  MUTTON. 
Dated  Oct.  12,  1917. 

T  N  effect,  THE  FINANCIAL  POST  represents  a  Current  Events  Cluh, 

A  met  weekly  for  the  consideration  and  study  of  current  affairs  in  Canada 
in  relation  to  itself  and  the  world  at  large.  It  represents  the  assembly  of 
many,  many  surpassingly  well-informed  contributors  who  discuss  intelli- 

gently, lucidly  and  proportionately,  Canada's  public  and  business  affair.s. 
No  more  stimulating  and  worth-while  paper  is  published  in  Canada  for 
the  man  who  wants  to  be  able  to  talk  confidently,  at  the  club,  luncheon, 
board  meeting,  business  council,  public  meeting.?,  about  Canadian  public 
affairs. 

'Tp  HE  price,  S3,  is  nothing  to  the  man  who  really  wants  to 
J-  know.  Three  dollars  spent  for  knowledge  that  multiplies  a 
man's  power  and  pleasure  and  satisfaction  is  a  small,  small  sum 
to  pay.  We  make  our  appeal  for  subscriptions  to  men  who  really 
want  to  know  and  who  will  take  time  each  week-end  to  read 
profitably. 

//  yoii  are  willing  to  give  this  tim-e,  prove  ' 
it  by  signing  and  mailing  the  coupon  below 

The  Financial  Post 
of  Canada 

.1917 

THE  MACLEAN  PUBLISHING  CO.,  LIMITED, 

143-153  University  Ave.,  Toronto. 

Send  me  THE  FINANCIAL  POST.     I  will  remit  year's  subscription,  $3.00,  on 
receipt  of  bill. 

Name  .  . 

With  . .  . 

Address 

(Name    of   firm,   etc.) 

Talk  Current  Events 

A  Talk  by  H.  Addington  Bruce,  Aathor  of 

"The  Riddle  of  Personality,"  "Psycho- 

logy  and    Parenthood,"   EHc. 

W HAT  do  you  know  about  the  doings 
this   great  world   wherein   we   live? 

Do  you  try  to  form  a  really  intelligent 
and  well-considered  opinion  regarding 
events    the    world    over? 

Do  you  ever  discuss  their  significance 
with  friends  and  neighbors? 

It  asked  what  you  think  of  any  par- 
ticular event,  you  are  perhaps  ready  with 

an  answer.  Is  your  answer  anything  but 
a  snap  judgment,  determined  by  prejudice 
rather  than   by  reasoning  analysis? 

I  put  these  questions  not  to  be  disagree- 
able, but  because,  it  necessary.  I  want  to 

spur  you  to  appreciate  *^he  value  that there   is   in   discussion   of  current  events. 

Many  people,  fortunately,  appreciate  its value  instinctively.  Perhaps  you  are  one 
of  these.  Many  others  are  beginning  to 
appreciate   it. 

This  is  shown  by  the  growing  popu- 
larity of  clubs  and  classes  on  current events. 

Only  a  few  years  ago  such  clubs  and 
classes  were  almost  unheard  of.  To-day 
most  of  our  bigger  cities  have  half  a  dozen 
of  them   or  more. 

In  one  city — Boston — a  talented  woman 

of  my  acquaintance  draws  an  income  of 

thousands  of  dollars  a  year  from  her  lead- 
ership   of    current   events    classes. 

other  men  and  women  have  similarly 

discovered  that  interest  in  current  events 

is  increasing  so  rapidly  that  they  can  well 

afford  to  organize  classes  like  those  con- 
ducted by  the  Boston   woman. 

Still,  there  remain  many  people — thou- 
sands of  people — who  never  discuss  cur- 

rent events.  Many  thousands  more  dis- 
cuss only  such  events  as  come  under  the 

headings  of  "crime."  "the  theatre."  and 
"sports." 

These  are  the  people  I  want  to"  reach. They  are  the  people  I  want  to  rouse  to 

recognition  of  the  practical  helpfulness 
they  will  find  in  discussion  of  current 
events   in  general. 

Current  events  clubs  and  classes  might 
well  be  organized  in  every  neighborhood, 

with  weekly  meetings  to  take  up  the  out- 

standing happenings  in  international  af- 
fairs, national  politics,  literature,  art. 

music,  science  and  industry. 

Regular  attendance  at.  and  active  par- 
ticipation in.  these  meetings  will  prove 

to   be   an    education    in    itself. 

It  will  enlarge  the  mental  horizon  and 

broaden  the  moral  sympathies.  By  dis- 
ciplining the  mind  to  active  thought  it 

will  raise  the  level  of  workaday  efficiency. 

It  will  make  for  a  more  alert,  a  more 
conscientious  citizenship.  It  will  give  zest 
and  color  to  a  life  which  perhaps  has 
hitherto   been   pathetically  drab. 

Unsuspected  powers  will  be  awakened. 
With  a  better  grasp  on  the  realities  of 
life,    the    whole   personality    will   expand. 

One  evening  a  week  is  certainly  not  too 

much  to  give  to  a  discussion  of  the  day- 
to-day  developments  in  our  wonderful 
world. 

It  may  mean  doing  without  an  evening 
at  cards  or  at  the  musical  comedy,  or  at 
the  dance  hall.  But  this,  after  all.  is 
not   a   terrible   sacrifice. 

And  from  the  occasional  talk  over  cur- 
rent events  will  come  more  profit  than 

could  possibly  come  from  any  number  of 

evenings  spent  in  card-playing,  dancing,  or 

listening  to  musical  comedies.— Reprinted from   the  Toronto  Daily  Star. 
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SnEARING    MACHINES.    ANGLE    IRON. 
BAR   A.ND  GATE 

Joiin     llcr'.rmm    A    Ao&a   Co^    DtmJ«« 
UcrumnM.     Ltd  ,     t:aiMtHUK&.    Boi>tluiJ 
C«akiA    Uftchtner>    Cail>..    U&lt.    OnL 
▲.    U.    Janlme   it    C«k,    ll«^>rlcr.    OnU 
lioclromer?.    tlmlth    A    C.^.    KfnibAm.    rtteifiwl. 

Ni!m  Itrnirut  IV'u.l    i\v,    Nt*    Tort 
Tv'IrJ..    Mt.huic    A     Tool    Co..    Toltdo 

SHEARS.    I'OWER 
Joha    Bttlrun    *    Sou    Co..    DundM  ' 
BUM,    C    \V..    Co..    UraoklTn.    K.Y. 

O*:;  ^f    Co.    KUchfnvr.    Oat 
t"«  r;i,.     tialt.     *>nt- 
V'     ■  i\>..     llri.l»»U>o.     .N.J. 
N «  w.  .    Tiffin.    OhKx 
N  :ul     Co  .     .Srw     York 
r  W,.     ToroBlto.    OqU 
l»  .»     Tiwl     C^.    Tol»do 

SHKAKS.     r.VKl'l'MATIC 
T.-:<>l'    \l«,;i.nc    A     Ti«l    Co..    TolKla.    Ohio. 

SHKAKS.    SUl'AKING 
Urown.    lii«o    Jk    Co..    Huailloo.    Caatdi 

SHEET    MtrrAI.    WORKING    T00I.8 
lUjnl      M.lClllK-     "\l.      Htl-l^'I'Mt.      C.  nil. 
BlUi.    K.    W..    Co..    BrooUrn.    N.Y. 
Brran.    llocsa    \    Co.,    Iluullton,    Canada 

S:c^l    \\rti\n:£    Umkf   Work*,  l.til.  Chatham,   OnU 
SHEET    METAI,    STAMPINGS 

Itoounioa    t",v^    Jb    8tl>«.    Co.    WalkcrrUlc,    OnL 
SHKI.I.    BAMUNi:    MACHINES, 
HYnRAll.lC 
Oarlook  Walker    Machr.    Co..    Ltil  .    Toronto.    Ont. 
Tha    Jraokn    .Mach.    Co,    Lt.1,    Shrrbrooke,    Qur 
MtlalitooJ    Mfj.    Co..    DtlroU.    illch. 
Pjrrln.    LIJ..    \V.    R..    Toronto.    Ont. 
Wwt    Tire    Sftlrr    t\i  .     Ilochrater.    N.T. 

SHELL    PAINTING    MACHINES 
Can.    niowrr  i   Kom  Co..   KItehaaar,   OnL 
SbrMon*.    l.IJ..   Uall.  OnL 

SHELL    RIVETERS 

Oram    M.'s     .t    Machlnf   Co..    Brldccport.    Conn 
Hl«h   Si>«»l    Hammer  Co..    Roeheatfr,    N.T, 

SHRAPNEL    SHELL    MARKER 

BrowTi.     Bl-ces    Jfc    Co..    Hamilton.    Canada 
N<*>    A    Wotbrook    ilfg.    Co..    llartiord.    Conn. 

SIDE   TOOLS 
Arautronff  Bros.   Too]  Co.,  Chlcara 
Baxter  k  Co..   Ltd..  J.   B.,  Uontrrtl,  Qua. 
Can.   B.   E.   Morton.  Toronto.  Montreal. 

SIGNS.    ENAMEL 
atrooc.   Kennairl  *   Nutt  Co.,  ClcTdand,   Ohio. 

SILVER    SOLDER 
Oeo.  H.   Lrct  ik  Co..  Hamilton.  OnL 

SKATE    SHARPE.NERS 

(."an.   Bond  Hancer  &  CpU.   Co.,  Alexandria,  OnL SLEDGES 
Aikentaead  Hai\lware  Co.,   Toronto,   OnL 
Whitman  &  Baraa  Mfg,  Co.,  SL  Catharines,  OnL 
Wllkir.sn    .^-    K  :mri.ijvs.    Hamilton.    OnL 

BLOTTERS 
Oarrtn  Maohine  Co.,  New  Tork. 
National-Acme   Co.,   Clereland,    Ohla 
Nilea-Bement-Pond     Co..     New     York 
RbodM   Mfg.   Co.,   Hart/ord,  Conn. 

SMOKESTACKS 
T%«  Jenekes  Macb.    Co.,   Ltd.,  Sherbrooke,   Que, 
UacElnnoB.    Holmes  Co.,   Sherbrooke,   Que. 

SOCKETS 
Brown  A  Sharpe  Mfg.   Co.,   ProTjdenoe. 
Clark    Equipment    Co.,    Buchanan,    Mich. 
Clereland    Twist    Drill    Co.,    CleTeland. 
Keystone   Mfg.   Co.,    Buffalo,    N.T, 
Modem    Tool    Co..    Brie,    Pa 

Morse  Twi^t   Dri'.l  A  Mch.  Co..  New    Bedford.  Mass. 
J.    H.    Williams  4  Co.,   Brooklyn,   N,T. 

SOCKET    HEAD    CAP    SCREWS 
AUen    Mfg.    Co..    Hartford,    Conn. 

SOLDERING    IRONS 
Aikenhead    Hardware  Co..    Toronto,    OnL 
Presto-Lite   Co..    Inc.,    Toronto,    OnL 
Brown,    Bogga    3c    Co..    Hamilton.    Canada 

SOLDERS 
Aikenhead    Haniware  Co.,    Toronto,    Ont 
Tallman    Bra.'S   A    Metal   Co.,    Hamillon. 

SPECIAL    MACHINERY 
Baird    Machine   Co.,    BridgeporL   Conn. 
Banfleld,    W.    H.,    &    Sons,    Toronto, 
Bertram,   John,   A  Sons  Ca.   Dundas. 
Blka,    K.    W.    Co.,    Brookln.    N.T, 
Brown,    Bogss    4    Co.,    Hamilton.    Canada 
Brown    Engineering  Corp.,    Toronto,    OnL 
Oaa.    Fairbanks^orse  Co,,   Montreal. 
Oharles   P.    Glmes    Bng.    Works,    Chicago. 
Ferraente    Mach.    Co.,    Bridgeton,    N.J. 
Oarlock-Walker   Machy.    Co..    Ltd.,    Toronto,    OnL 
Qarrin  Machine  Co.,  New  Tork- 
Qooley  A   Edlnnd,    Inc..  Courtland,   N.T. 
Grant  Mfg.   &  Machy.   Co.,   Bridgeport,  Ccsm. 
Grar  Mfg.   &    Mach.   Co.,   Toronto,    OnL 
John  H.   Hall  &  Sons,  Btantfoid. 
Himoflf  Mach.   Co..  Inc..   Astoria.  L.I.,  New  Tork. 
Illinois    Tool    Works,    Chicago,    IlL 
A.    B.   Jardine  A   Co.,   Hespeler,   Ont 
The  Jenckes   Mach.    Co.,  Ltd.,  Sherbrooke,   Que, 
MoClean   &   Son.    F.    W..    Niagara   Falls,    OnL 
National- Acme  Co..   Clereland,    Ohio. 
D.   McEenzie  Machinery  Co.,  Guelph,   OnL 
Holliner  &  Enlund  Tool  Co..  Syracuse.  N.T. 
Pre>t-0-Lite    Co..    Inc..    Toronto.    OnL 
Rhodes  Mfg.   Co.,   Hartford,  Conn. 
RiTenide   Machinery  Depot,   Detroit,   Midi. 
Sleeper   &   Hartley,    Inc.,    Worcester.    Mass, 
Smart-Turner  Machine  Co.,   Hamilton,   OnL 
T.    C.    M.    Mfg.    Co.,    Harrison,    N.J. 
Victoria    Foundry   Co.,    OtUwa,    OnL 
Wolland    Motor    &    -\Iachini'   Co..    Welland.    OnL 
William  R.   Penin.   Ltd.,   Toronta 
Winnipeg  Gear  &  Engr.  Co.,  Winnipeg,  Man. 

SPRINGS,    MACHINERY 
Barnes.    Wallace   Co.,    Bristol,    Conn- 
Can.   6:eel   Foundriet.  Ltd.,   Montreal.  Que. 
Clereland    Wire   Spring  Ca.   Clereland. 
Jas.    Steele.    Ltd.,    Guelph.    Ont 

SPRING    COILING     AND    WINDING 

MACHINERY' 
Baird    Maebina    Ca.    Bridgeport.    Ocoo. 
tiarTio    Maohine    Co.,    New    York. 
S:rci>er    A    Hartley,    luo..    Worcrater,    Mam. 

SPKlNt;    MAKING    MACHINERY 

(AITOMATICl 
llalnl    Machine    Co..    llrUlgeport,    Coun. 
SlceixT    A    llarllfy.    Inc  .    Wonvater,    Uaaa 

SPIRAL    CONVEYORS 
Can.  Matthews  Orarlty  Carrier  Oa,  Torooto,  Ont. 

SPROCKETS,    CHAIN 
Oiant    Orar    Works,    Boiton,   Maaa 

Uonie    Chain    Co..    Ithaca.    N.Y*. 
PhUadelphIa    Uear    Works,    Philadelphia,    Pa, 

SOLDER 

JoblHira.    tiro      ,V.,    Hamilton,    OnL 
8PRt)CKET    WHEELS.    CAST 

l*erriii,     Wm      It.,    Toronto. 

STAIRS,    IRON 
Canaila    Wlto  A    Iron   tiooila  Co.,    Ilamltlou,    Ont. 

STAMPINGS 
nuion    MfB     Co,    O.Oiawa,    OnL 
Dora.    Forge    *    Stampins    Co..    WalkerrlUe,    OnL 
Homer    A     Wilson,    llamllton,    OnL 

STAMPING     MACHINERY 
Illin  Co..    K.    W..    llrooklyii.    N.Y. 
Brown.     Botfgs    A    Co.,    Hamilton,    Canada 
i'ana.ta    .Machinery    Corp.,    Oalt.     OnL 
Fcrracute    .Mach.    Co..    Bridgton.    N.J. 
Noble   A    Weslhrook    Mfg.    Co.,    Hartford.    Conn 

STAMPS,    STEEL    ALPHABET,    KIGIIRES 
Matthews.    Jas.    H.    A   Co.,   Hartford,  Conn, 
Noble    A    Westbrook    Mfg.    Co.,    Hartfonl.    Conn. 
I'ritchanl-.VnJrewa   Co.,   Ottawa,   Can, 

STAPLE    MACHINES 
.^I.OIKT    A    Hartley.    Inc..    Worcester,    Mbm, 

STEAM    SEPARATORS    AND    TRAPS 
Can.    Fairbanks-.Monie  Co.,   Montreal. 
Can.    Uorehead   Mfg.  Co.,    Woodstock,    OnL 
IVtric.    1.1.1  .    H.    W..    Tor.mto,    Ont. 
Sheldons,    Ltd,,    Oalt,    OnL 
The    Smart-Turner    Machine    Co.,    Hamilton. 
Stiirtevant    Co..    B.    F.,    Gait,    OnL 

STEEL    ALLOY    (SEE    ALLOY    STEEL) 
STEEL     BENDING    BRAKES 

Steel  Bcntiing  Brake  Works,  Ltd..  Chatham,  Ont. 
STEEL    FOR    AXES,    PLOWS.   SAWS. 
DRILLS.    ETC. 

Colonial    Steel    Co.,    Pittsburgh,    Pa. 

STEEL.   CARBON.  FERRO-TUNGSTEN 
Can.   B.   K.  Morton,  Toronto,  Montreal. 
Colonial    Steel    Co..    Pittsburgh.    Pa. 
Latrotic-  Electric    Steel    Co..    Latrobe,    Pa. 

Osbom    (Canada),    Ltd.,    Sam'l,    Montreal,    Que. 
Vanadium-Alloys    Steel    Co.,    Pittsburgh,    I"a. 
Vulcan   Crucible   Steel   Co.,    Aliquippa,    Pa. 
Zenith    Coal   &    Steel    Products,   Montreal.   Que. 

STEEL.    COLD    ROLLED 
Can.    Drawn   Steel  Co.,   Hamilton,   OnL 
Union    Drawn    Steel    Co.,    Hamilton,    OnL 

STEEL    DRUMS 
Smart-Turner    Macliine    Co..    Hamilton,    Ont 

STEEL    PRESSURE    BLOWERS 
Can.    Blower   A    Forge  Co.,    Kitchener,    Ont 
Can.    Fairbanks-Morse   Co.,    Montreal. 
Sheldons.    Ltd.,    Gait,    OnL 
Sturlevant   Co..    B.    F..    Gait,    OnL 

STEEL,    HIGH    SPEED 
Armstrong   Whitworth  of  Canada,   Ltd,,    Montreal 
Can.    Fairbanks-Morse  Co.,   Montreal, 
Can.    B.    K.    Morton.   Toronto,   Montreal. 
Ontury   Steel   Co.   of   America,   New   Tork 
Colonial    Steel    Co.,    PitUburgh,    Pa. 
H.    A.    Drury  Co.,    Ltd.,    Montreal. 
Eagle   &    Globe   Steel   Co..    Montreal.    Que. 
Fairley   Davidson    Steel   Co.,    New    York,   N.T. 
Hawkridge    Bros.    Co.,    Boston,    Mass. 
Latrobe    Kectric    Steel   Co.,    Latrobe,    Pa. 
.Marshall   A   Co..   Geo.    A..   Toronto.   OnL 

Osbom    (Canada),    Ltd..    Sam'l,    Montreal,    Que. 
I'etrie.    Ltd..    H.    W..    Toronto,    Ont. 
Standard    Alloy,=i   Company.    Pittsburgh,    Pa. 
Vanadium-Alloys    Steel    Co.,    Pittsburgh,    Pa. 
Vulcan  Crucible  Steel  Co..  Aliquippa,  Pa.;  repre- 

sented in  Canada  by  Norton,  Callard  &  Co.. 
Xlontreal.     Que. 

Zenith   Coal   A    Steel    Products,   Montreal,   Que. 

STEELS,     HIGH     STRENGTH,     HOT-WORK- 
ING.   DIE,    MAGNET 

Fairiey    Davidson    Steel   Co.,    New    Tork,    N.T. 

STEEL.     VANADIUM 
Drury.    H.    A.,    Co.,    Montreal,    Que. 
Standard    Alloys  Co.,    Pittsburgh.    Pa. 
Vanadium- Alloys    Steel    Co.,    Pittsburgh,    Pa. 
Vulcan  Crucible   Steel   Co.,    Aliquippa,    Pa. 

STELLITE.    HIGH-SPEED   TOOL    METAL 
Deloro   Smelting   &    Refining   Co.,   Toronto,    Ont, 

STOCK    RACKS    FOR    BARS, 
PIPING,    ETC. 

New    Britain   Machine  Co.,   New   Britain,   Coim. 

STOCKS.    PIPE 
Butterfleld    &   Co..    Bock    Island,    Que. 
W.  lis    Bros.    Co.    of   Canada,    Gait,    OnL 

STOOLS,    STEEL.    SHOP 
New    Britain    Machine   Co.,    New   Britain,   Corm. 

STRAIGHTENING    MACHINERY 
Baird    Machinery    Co..    Bridgeport,    Conn. 
Bertrams.    Ltd.,    Edinburgh,    Scotland. 

SWITCHES.    RAILWAY 
Can.     Steel     Foundries,     Ltd.,    Montreal. 

TACK    (DOUBLE    POINT)    MACHINES 
Sleeper    Sc    Hartley,    Inc.,    Worcester,    Mass. 

TANKS.    GASOLINE    AND    OIL 
Bowser  A   Co.,    Inc..   S.    F..   Toronto.   Ont. 
Dominion    Forge    &   .Stamping   Co.,    Walkerrille, 
The  Jenckes   Mach.    Co.,    Ltd.,   Sherbrooke,  Que. 

MacKinnon,    Holme*   A  Co.,   aherhrooka,   Qm. 
SI      Idixrrnce   Wilding   t'o..    Mimtrial.    Qua. 

TANKS.    STEEL.    WATER    PRESSURE 

ll.nvser    A    (',.  ,     Itic.    9.     r.    T..!,.!!!...    llaL 
Can.     Welding    Works.    Montreal.    Qua. 
Jenckes   Machine  Co.,   Sherbrooke,   Qua. 
Macl\lnnoti.   Uoliuefl  Co.,   Sherbrooka. 
s:     I  iinM-iu-,'    w.-MiiiK    to..    Motitix'al.   Qua. 
T,>routo   Iron    Workii,    Ltd.,   Toronto. 

TANK    WAfJONS 
JruokM   .Mach.    Co..    Shell)r<M>ke,    Que. 
MacKinnon,   Holmes  Co.,  Sherbrooka 
SL    IjitMrncr    WoMliii!    Co..    M.inliral.    Que. 
Toronto   Inm  Works,   I.td.,  Toronto. 

TAPES.     MEASURING 

Janiea  Che.Hlrnnsn    A   Co.,    Ltd..   .MhetTleld,  Sag. 
TAPPINt;    MACHINES     (PKNUMATIC) 

Cl.-Tflnn.l    Pill  iiiimtl.'   Tool   Cti.    of  Ciin.,    Toronto. 
TAIM'INt;     MACHINES     AND 
ATTACHMENTS 

Bertram,   John.   A   Sons  Co.,    Dundaa. 
Canada    Machinery    Corp.,     Oalt,     OnL 
Oarvin    .Machine    Co..    New    York. 
The   Geometric  Tool   Co.,    New    Haven. 
J.    H.    Hall  A   Sons,   BranlfonI,   OnL 
A.    B.    Janllne   A   Co..    ll.sp.ler,   OnL 
Landis    .Machine    Co..    WajTlesboro,    Pa, 
.Maniifnctiirera    lOquipiiieiit    Co.,   Chicago,    IlL 
,Mo<lera    Tool    Co.,    lOrle,    Pn. 
Murehey  Machine  &  Tool  Co.,   Detroit 
Nlles-Bemeiit-l'oiul    Co..     Now    York 
I'rtl-le.     l.ld,.      II.     W.,     Toioilto,     Out, 
nickerl-Shafer   Co.,    Erie,    Pa, 
L.    S.    Starrett  Co.,    Athol,   Maas. 
Whitney   .Mfg.    Co.,    Hartford,   Conn. 

TAPS.     ADJUSTABLE 
Baxter  Co..    Ltd..   J.   U.,   Montreal.   Que. 
GtMunetric  Tool   Co..   New   Haven. 
Mnnuractiirera    Eqiiliiment   Co.,   Chicago,    111. 
.Murehey  .Machine  A  Tool  Co.,   Detroit 
Nntlonal-Acmo   Co..    Cleveland.    Ohio. 

Osbom    (Canada).    Ltd..    Sam'l,   Montreal,    Qua 
.  TAPS.    COLLAPSIBLE 

Geometric  Tool   Co.,   New  Haven. 
Manufacturer?!    Kqiilpmcnt   Co.,  Chicago,   HI. 
.\Io<lcm   Tool    Co.,    Erie,    Pa. 
Murehey  .Machine  &  Tool  Co..   DetroiL 

Osbom    (Canada),    Ltd.,    Sam'l,    .Montreal,    Qua Victor  Tool    Co.,    Waynesboro.    Pa. 

TAPS.    DIES    AND    WRENCHES 
nuttcrdcld  A  Co..   Rock  Island,   Que. 
Can.    Falrbanks-Morae  Co.,   MontreaL 
Cleveland    Twist    Drill    Co.,    Cleveland. 
Foss  A   Hill    Machy.   Co.,   .Montreal. 
Geometric  Tool  Co.,   New  Haven. 
A.    B.    Jardine   A   Co.,    Hespeler.    OnL 
Landis    Machine   Co.,    Wa>*neflboro,    Pa 
Morse  THiist  Drill  ,^-  Mch.  <'o.,  New    Bedford,  Maaa. 
Murehey  .Machine  A   Tool   Co..   DetroiL 

Osbom    (Canada),    Ltd.,    Sam'l,    Montreal.   Qua. 
Peine.    Ltd..    II.    W,.    Trnmiln.    Ont. 
Pratt  A    Whitney   Co..    Dundas.   Ont 

L.   S.    Starrett  Co..   A'bol.   Mass. Wells   Bros.    Co.    of  Canada,    Oalt,   Ont 

TAP    EXTENSIONS 
Allen   .Mfg.   Co..    Hartford.  Conn. 

TESTING    INSTRUMENTS 
METALLURGICAL 

Shore    Instnnnent    A   .Mfg.   Co..   New   York  City. 
THERMOMETERS,    ALL    KINDS 

Taylor   Instniment  Co.,    Rochester,   N.T. 
Eellevue    Industrial    Furnace  Co.,    Detroit,  Ul^ 

TESTING    LABORATORIES 
Can.    Inspection   A   Teflting   Lab.,   Montreal,    Que. 
Toronto   Testing   Laboratory.   Toronto. 

THREAD-CUTTING   MACHINES 
Can.    Fairbanks-Morse  Co.,   Montreal. 
Curtis   &   Curtis  Co..   Bridgeport,   Conn, 
Garlock-Walker    Machy.    Co..    Ltd.,    ToroatO,    Oat, 
Geometric  Tool   Co.,   New   Haven. 
Landis  Machine  Co..   Waynesboro.   Pa. 
National-Acme  Co.,   Cleveland,    Ohio. 
National     Machv.     Co.,     Tiffin,     nhio. 
Petrie.    Ltd..    H.    W..    Toronto.    Ont. 
Prat;  A   Whitney  Co..   Dundas.   OnL 
Wells    Bros.    Co.    of   Canada.    Gait,   Ont 

THREADING    TOOLS 
Laadla   Machine   (3o. ,    Waynesboro.    Pa 
Pratt    A    Whitney    Co.,    Dundas.    OnL 
Rivett    Lathe    A    Grinder    Co..    Brighton,    Uaaa 

THREAD    MILLING   MACHINES 
Orav   -Mfg.    &    .Mach.    Co.,   Toronto,    OnL 
Taft-1'eircp   Co.,    New    York,    N.Y. 

TINSMITHS'   TOOLS 
Brown.    Boggs    A    Co.,    Hamilton,    Can. 
Peck.    Stow    ,t    Wilcox.    Southington.    Conn. 

TIRE   SETTING  MACHINES.   HYDRAULIC 
WiUiam    R.    Perrin.   Ltd..   Toronto. 
West   Tire   Setter  Co.,    Rochester,    N.T. 

TOOL    CASES 

Embree.    Ira.   281    Emerald   .''t.    N.,   Hamilton,  OnL 
Union   Tool   Chest   Works,    RocheaUr,   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   A    Refining  Co.,   Toronto,    Ont 
Modem  Tool   Co.,    Erie,    Pa. 
Pratt)  A    Whitney   O).,    Dundas,   Ont 
Williams    &    Co..    J.    H.,    Broolilyn,    N,T. 

TOOL    POSTS.    LATHE 
.Armstrong   Bros.    Tool  Co.,   Chicago. 

TOOL   ROOM    PARTITIONS 
Canada  Wire  &   Iron   Goods  Co.,  Hamiltwi. 

TOOL    STEEL 
Atkins  A  Co..   Wm..  Sheffield,   Eng. 
.Armstrong.  Whitworth.   Ltd.   of  Canada.  MontreaL 
Can.    Fairbanks-Morse  Co.,   Montreal. 
Can.    B.    K.    Morton.   Toronto,    Montreal. 
Colonial   Steel  Co..   Pittsburgh.   Pa. 
Deloro   Smelting   A    Refining  Co.,   Toronto,   Ont 
H.    A.   Dmry  Co..  Montreal. 
Eagle  A   Globe  Steel  Co..   Montreal,   Que. 

i 

i 
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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    Electric    Steel    Co.,    Latrobe.    Pa. 
Mar^h.all    ,*c    r,-,      C,,:.     .A       T..inn-n     i  >.,  • 
Oebora  (Canada),   Ltd..   Sam'l.  Montreal,  Que. 
H.    W.    Petrie,    Ltd..    Toronto,    Ont, 
Sleeper   &    Hartley,    Inc.,    Worcester.    Mass. 
Swedish   Steel   &   Importing   Co..    Montreal.   Que. 
Vanadium-Alloys  Steel  Co..   Pitt-sburgh,  Pa. 
Vulcan  Crucible  Steel  Co..   Aliquippa.  Pa. 

TOOLS.    ELECTRIC 
Independent    Pneumatic  Tool  Co..    Chicago.   111. 
Stow  Mfg.   Co..   Binghamton.   N.Y. 
A.    R.   Williams   Machinery  Co..   Toronto. 
United  States  Elec.  Tool  Co..  Cincinnati.  O. 

TOOLS.    PNEUMATIC 

Can.    Ingersoll-Rand    Co..    Sherbroolie.    Que. 
Cleveland  Pneumatic  Tool  Co.  of  Canada,  Toronto. 
Curtis   Pneumatic   Machinery   Co..   St.   Louis.   Mo. 
Garlocb-Walker    Machinery   Co..    Toronto,    Ont.    , 
Independent  Pneumatic  Tool  Co..   Chicago,   111. 

TOOLS,   LATHE.    PLANER.   SLOTTEB 
Armstrong  Bros.   Tool  Co..  Chicago. 

TOOLS.    SCREW    MACHINE 
Foster  .Machine  Tool   Co..   Elkhart,   Ind. 

TORCHES.    STEEL 
Armstrong.   Whitworth   of  Canada.  Ltd..  Montreal. 
Prest-O-'Lite  Co..   Inc.,  Toronto.  Ont. 

TRACK    SYSTEMS 
Dillon  Mfg.  Co.,  Oshawa,  Ont 
Northern    Crane   Works,    Walkerville. 
Whiting  Foundry   Equipment  Co.,   Haryey,   111. 

TRANSMISSION   MACHINERY 
American    Pulley   Co.,    Philadelphia.    Pa. 
A.  R.  Williams  Machinery  Co..  Toronto. 
Can.   Bond  Hanger  &   Cplg.   Co..  Alexandria.  Ont. 
Can.    Fairbanks-Mor^e  Co..  Montreal. 
Can.    Drawn  Steel  Co..   Hamilton,  Ont- 
Hamilton  Gear  &   Machine  Co.,  Toronto. 
Mor^e  Chain  Co..  Ithaca,   N.Y. 
rvtrie.    Ltd..    H.    W..   Toronto,    Ont. 
The  Smart -Turner  Machine  Co.,   Hamilton. 

TRANSMISSION    TOWERS 
Curtis  Pneumatic  Machinery  Co.,  St.  Louis,  Mo. 
Northern   Crane   Works.    Walkerville. 
Tallman   Bra-ss   &   Metal   Co..   Hamilton. 

TROLLEYS 
Wright   Mfg.    Co..   Lisbon.   Ohio 

TRUCKS,   FACTORY,    FREIGHT.   ETC. 

Canada    Machinery    Coi-p.,    Gait.    Ont. 
Chapman  Double  Ball   Bearing  Co..  Toronto. 
Whiting    Fonndiy    Equipment   Co.,    Harvey,    111. 

TRUCKS.    LUMBER    AND    KILN 
Sheldons.  Ltd..  Gait.  Ont. 
Northern  Crane  Works.   Walkerville. 

TUBING.  SEAMLESS.  BRASS  &  COPPER 
Standard  Tube  &  Fence  Co..   Woodstock.   Ont. 

TUBING    COILERS.   FLEXIBLE   METAL 
Sleeper   &   Hartley.    Inc..    Worcester.    Ma3S. 

TUMBLING    BARRELS 
Baird   Machine   Co..    Bridgeport,   Conn. 
Northern    Crane   Works.   Walkerville. 
Whiting    Foundry    Equipment   Co..    Harvey,    111. 

TUNGSTEN   FILAMENT   COILING 
MACHINERY 

Sleeper   &    Hartley,    Inc.,    Worcester,    Mass. 
TURNBUCKLES 

Canadian   Billings  &  Spencer.  Ltd..  Welland. 
TURNTABLES 

WTiiting  Foundry   Equipment  Co.,  Harvey,   III. 
TURRET    MACHINES 

Brown   &    Sharpe    Mfg.    Co.,    Providence 
Garlock-Walker  Machinery  Co.,  Toronto,  Ont. 
New  Britain  Machine  Co..  New  Britain,  Conn, 
Petrie,    Ltd  .    H.    W..    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 

Tohn    Bertram    Sc    Sons    Co.,    Dundaa 

Brown,    Boggs  Co.,   Ltd..    Hamilton,    Canada. 
A.    B.    Jardine  &   Co.,    Hespeler,    Ont 
National   Machy.   Co..   Tiffin.   O. 
Canada   .Machinery   Corp.,    Gait,    Ont. 
Niles-Bement-Pond  Co.,   New   York. 
Jenckes   Mach.    Co.,  Sherbrooke,  Que, 
Pftrip,    I.I.I,.    II.    W..    Toronto.    Ont. 
A.  R.  Williams  .Machy.  Co..  Toronto. 

VACUUM    PUMPS 

Can.    Blower    &    Forge    Co.,    Kitchener,    Ont. 
Smart-Turner  Machine  Co.,    Hamilton,   Ont 

VALVE    LEATHERS 
Can.    B.    K.   Morton,  Toronto,  Montreal, 
Graton  &   Knight  Mfg.   Co.,  Montreal. 

VALVE    GRINDERS    (PNEUMATIC) 
Cleveland  Pneumatic  Tool  Co.  of  Canada.   Toronto 

VALVES,   FOOT 
Smart -Turner   Machine  Co..    Hamilton.    Ont. 

VALVES,    HYDRAULIC 
Chartes  F.    Elmes  Eng.    Works.  Chicago.   111. 
Metalwood  Mfg.  Co.,  Detroit.  Mich. 

VALVES.    BACK    PRESSURE.    STEAM 
Sheldons,    Limited,    Gait,    Ont. 

VENTILATING    APPARATUS 
Brantford   Oven  &   Rack  Co.,   Brantford.   Ont. 
Can.    Blower  &    Forge  Co.,    Kitchener,   Ont 
Sheldons,   Limited,   Gait,   Ont. 
Petrie.    Ltd..    II.    W.,    Toronto,    Ont, 
Sturtevant  Co..   B.   F.,  Gait.  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 
Aikenhead    Hardware   Co..    Toronto,    Ont. 
Becker    .Milling   .Machine  Co.,    Boston,   Mass. 
Cleveland   Milling   Machine  Co. 
Foss  &    Hill   .Machy.    Co.,    Montreal. 
New    Britain   .Machine   Co.,   New    Britain,   Conn, 
Petrie.    Ltd..    H.    W..    Toronto.    Ont. 

VISES.   PIPE 
Aikenhead    Hardware   Co..    Toronto.    Ont. 
Butterfleld    &   Co..    Rock    Island.    Que. 
Wells    Bros.    Co.    of   Can.nda.    Gait.    Ont 
J.    H.    Williams   &  Co..    Brooklyn,   N.Y. 

VISES.    PLANER    AND    SHAPER 
Aikenhead    Hardware  Co..    Toronto,    Ont. 
Skinner   Chuck   Co.,    New    Britain,    Conn. 

WASHER    MACHINES 
National    Machy.    Co.,    Tiffin,    Ohio. 

WASHERS 
Barnes.    Wallace,    Co.,    Bristol,    Conn, 
Dillon    .Mfg.    Co.,    Oshawa,    Ont. 
Graton   &    Knight    Mfg.    Co..    Worcester.    Ma.ss. 
London    Bolt    &    Hinge    Works.    London,    Ont. 
Steel   Co.   of  Canada,   Ltd.,   Hamilton,   Ont, 
Wilkinf^m    &    Knmpa'is.    Hamilton,   Ont. 

WATER   PURIFYING   AND  SOFTENING 
APPARATUS 

Wm.    B.    Scaife  Sc   Sons  Co.,    Pittiiburgh.    Pa. 

WATER    CINDER    MILLS 
Whiting    Foundry    Equipiment    Co.,    Harvey.    111. 

WATER    JACKETS 
Can.    Welding   Works.    Montreal.   Que. 

WATER    TOWERS 
The   .Tenckes   Mach.    Co.,    Ltd.,   Sherbrooke,   Que, 
Toronto    Iron    Works,    Ltd.,    Toronto. 

WATER    WHEELS 
The  Jenckes   Mach.    Co.,    Ltd.,    Sherbrooke,   Que. 
Wm.    Kennedy   &   Sons,    Ltd..    Owen   Sormd,   Ont 
Sleeper   &    Hartley,    Inc.,    Worcester,    Mass. 

WELDING,    ELECTRIC,    SPOT.    BUTT,    ETC. 
St.    Lawrence    Welding   Co.,    Montreal,    Que. 

WELDING   MASKS 
Strong,    Kennard   &    Nutt  Co.,   Cleveland,    Ohio. 

WELDERS.    ELECTRIC,    SPOT, 

BUTT.    ETC. 
National    Electric    Welder  Co..    Warren.    O. 
Tabor  -Mfg.   Co.,   Philadelphia,   Pa. 
Thomson    Electric    Welding   Co..    Lynn,    Mass. 
Winfield     Electric    Welding    Mach.     Co.,     Warren, 

Ohio. 

WELDING,    WORK    AND    SUPPLIES 

(Autogenous    and    Oxy- Acetylene)    see    OXY- 
ACETYLENE 
WINCHES 

John    H.    Hall   &    Sons,    Brantford. 
Kennedy   &   Son,    Wm.,    Owen    Soimd.    Ont. 
Northern   Crane   Works.    Walkerville. 

WIRE   COILING    AND    POINTING 
MACHINERY 

Baird  Machine  Co..   Bridge^iort.   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,   Conn. 
Brown    Boggs  Co..   Ltd.,  Hamilton,  Canada. 
Maclean   &  Son,    F.    W.,   Niagara   Falls,   Ont 
F.    B.    Shuster  Co.,   New   Haven,   Coim. 

WIRE   NAILS 

Parmenter  &   Bulloch   Co..    Gananoque. 
Steel  Co.   of  Canada,    Ltd.,   Hamilton,   Ont. 

WIRE  NAIL  MACHINERY 
National  Machy.  Co.,  Tiffin,  Ohio, 
Sleeper   &    Hartley,    Inc..   Worcester,    Mass. 
A.    R.    Williams   .Machy.    Co.,    Toronto, 

WIRE    STEEL,    BRASS,    COPPER,  i 
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.    Ltd..    H.    W..    Toronto.    Ont. 

WIRE    STRAIGHTENERS    AND    CUTTERS 
Baird    Machine   Co.,    Bridgeport,    Conn. 
Brown,    Boggs  Co.,    Ltd..   Hamilton.   Canada. 
F.    B.   Shuster  Co.,    New    Haven,   Conn. 
Sleeper  &   Hartley.    Inc..    Worcester.    Mass. 

WOODWORKING    MACHINERY 
Canada   Machinery  Corp..   Gait,   Ont 
Can.    Fairbanks-Morse   Co.,   Montreal. 
Can.    Ingersoll-Rand    Co..    Sherbrooke.    Que. 
Gariock-Walker  Machinery  Co..  Toronto.  Ont. 
New  Britain  Machine  Co..  New  BriUin.  Conn. 
H.    W.    Petrie.    Toronto. 
Petrie.    Ltd..    H.    W..    Toronto,    Ont. 
Silver  Mfg.    Co.,   Salem,   Ohio. 
A.    R.    Williams    Machy.    Co..    Toronto. 

WOOD    LATHES 
Canada  Machinery  Corp..  Gait,  Ont 
Gariock-Walker    Machinery   Co..    Toronto.    Ont 
Oliver   Machy.   Co..   Grand   Rapids.   Mich. 

WORKS    STANDS.    PORTABLE 
New  Britain   .Mach.   Co..   New   Britain.   Coon. 

WRENCHES 
Armstrong    Bros.    Tool    Co..    Chicago,    111, 
Butterfleld    &   Co.,    Rock    bland.    Que. 
Canadian   Billings  &   Spencer,    Ltd.,    Welland. 
Keystone    Mfg.    Co.,    Buffalo,    N.Y. 
Wells   Bros,    of  Canada.   Gait.    Ont. 
Whitman  &  Barnes  Mfg.  Co..  St   Catharines,  Ont 

WRENCHES.    AUTOMOBILE    NARROW 
JAW   AND   MONKEY 

Bemis  &  Call  Hdwe.  t  Tool  Co..  Springfield,  Maas, 
Whitman  &  Barnes  .\Ifg,  Co.,St   Catharines,  Ont 

WRENCHES.  PIPE.  MONKEY.  TAP 
Aikenhead   Hardware  Co..    Toronto,   Ont. 
Bemis  &  Call  Hdwe.  &.  Tool  Co.,  Springfield,  Miaa. 
Peck.    Stow    &    Wilrr.f    Cn  .    Southington.    Conn. 
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  &  Barnes  .Mfg.  Co..  St   Catharines.  Ont 

WRENCHES,    SOCKET 
Allen    Mfg.    Co.,    Hartford.   Conn. 
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Bell -Mouthed  Holes— Unknown    to 
this  Rivett  Grinder 

Bcll-mouthcd  holes  have  long  been  the  bug-hear  ot  the  manufacturer 
u  ho  places  quality  of  production  before  anything  else.  True  to  the  record 
and  reinitation  for  accurate  work  set  by  other  members  of  the  Rivett 
Line,  this  Number  103  Internal  Cirinder  has  ne\er  ground  anything  but 
a  straight  hole. 

(Of  roui"so  it  grinds 

angle?.") I'l-;pecially  adapted 
for  m  a  n  u  f  a  cturing 
where  extreme  accuracy 
and  vohinie  production 
arc  es.<ciui;d,  our  Num- 
lior  10:->  Tutcrual  Grin- 

der is  also  tinding  much 
favor  in  the  tool  room, 
model  and  experimental 
departments. 

AVhen  you  want  an 
internal  grinder  that 
will  an.?wer  your  every 
requirement  for  speed 
and  accuracy  and  that 
will  stand  up — you  will 
not  have  to  look  further 
than  this  Rivett  Num- 
her  103. 

More  particulars? 

Rivett  Lathe  & 
Grinder  Co. 
Brighton  District  of 
Boston,  Massachusetts 

OT?»ffi«iftB<;t>8rt>»lWffi«tf«<ftg;^^ mSv?ms mcm<itrmntitra<m(ittmmtm«tna/s<i mi 

If  any  advertisement  interests  you,   tear  it  out  now   and  place   with  letters  to  be  answered. 
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Hendey  Experimental  12"  Lathes 
For  t  lit'  L;ilMiraliii  \  .m  K\iiriimcii(;il  I  )('|i;irt  inciil  wlicrc  the  ln'st 

lit'  its  kind  is  wniilc.l.  mid  ciicli  uiMciiiiic  must  he  niotor-dnvcii, 

iu'iv  is  the  L;iili.'  ill  this  lUONDEY  12". 

Ill  .idditidii  to  its  (•(Uiipictf 

rctiul.-ir  ('(|iii|>iii('iit  it  has  Small 

'I'lml  <  ';iliiii(  1  I'ui'  nu'ratdrs'  line 

tools,  also  gear  closet  i'or  ext  la 
U'cai's  to  piit  siH'cinl  tiironds. 

Write  for  Descriptive  Matter 

THE 

Hendey  Machine  Co. 
Torrington,  Conn.,  U.S.A. 

(anndian  Agents:  A.  K.  Williams  Ma- 
chinery Co.,  Toronto,  Ont.:  A.  U,  Williams 

.Machinery  Co.,  2(>0  Princess  St.,  Winni- 
peg; A.  R.  Williams  Machinery  Co.,  Van- 

couver; A.  R.  Williams  Machinery  Co., 
St.  .lohn,  N.B.;  Williams  &  Wilson. 
Montreal. 
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McDougall  Shapers 
These  are  up-to-date  Shapers, 
designed  for  modern  shop 
production. 
They  are  plain  in  design,  yet 
embody  all  essential  features 
necessary  for  efficient  work. 

Every  adjustment  is  conveni- 
ent for  the  operator  and  fine 

for  the  most  accurate  work. 

Let  us  have  your  inquiry. 

The  R.  McDougall  Company 
Limited 

Manufacturers 

GALT,  ONTARIO,  CANADA 

The    Canadian    Fairbanks-Morse  Company,    Limited 
Sales  Agents 

In  stock  for  immediate  delivery 
7 — 28  X  12  Boye  &  Emmes  instantaneous,  quick-change 

uear  lathes.  3  step  cone,  double  back  near,  double 
l)late  apron. 

1 — 24  X  12  Boye  &  Eninies  instantaneous,  (luick-chanu'e 
near  lathe.  3  step  cone,  double  back  gear,  double 
plate  apron. 

1 — 24  X  10  Milwaukee  Lathe,  double  back  gear,  quick- 
change  gear,  3  step  cone. 

I) — 20  X  10  Sidney  Lathes,  double  back  gear,  i|uick-chan,'j,'e 
gears,  3  step  cone. 

1 — 18  X  10  Sidney  Lathe,  double  back  gear,  (|uick-change 
gears,  3  step  cone. 

1 — 18  X  8  Mueller  Lathe,  double  back  gear,  (juick-change 
gear,  3  step  cone. 

1  — 14  X  6  Mulliner  Tool  Room  Lathe,  quick-change  gear, 
complete  with  oil  pan.  pump,  taper  attachment  and 
draw-in  collets. 

4—21  X  8  Le  Blond  Heavy  Duty  Turret  Lathes,  quick- 
change  gear  box  and  air  chuck. 

0 — 21   X  8  Le  Blond  Turning  Lathes,  quick-chanye  gear. 
1— Foss  Pulley   Lathe,  capacity  48  x  48. 
4 — Pulley  Molding  Machines,  complete  with  patterns  for 

making  cast  iron  pullevs  up  to  (50". 
1 — No.  6  Foster  Screw  Machine,  power  feed  to  cut-off 

slide  and  carriage,  complete  with  oil  pan  and  pump. 

1 — No.  4  Foster  Screw  Machine,  power  feed  to  cut-off 
slide  and  carriage,  complete  with  oil  pan  and  pump. 

1 — 1"  Hercules  Screw  Machine. 
l—No.  1  Standard  Hand  Miller. 

1— No.  2  Ford-Smith  Plain  Miller. 

1 — No.   3   Kempsmith   Full   Universal   Miller. 

1— No.  2  Brown  &  Sharpe  Heavy  Duty  Plain  .Miller 

(used). 
1 — No.  1  Bertram  Back  Geared  .Miller,  with  dividing- 

head. 

1 — No.  2  Bertram  Universal  Milling  Machine,  complete 
with  dividing  head  and  arbors. 

1 — 12"  Garvin  Dividing  Head. 
1 — 15"  Kelley  Crank  Shape.'. 
1—20"  Smith  &  Mills  Back  Geuied  Shaper- 
1—20"  Ohio  Heavy  Duty  Shaper. 
1—20"  Ohio  Standard  Shaper. 

1 — 20"  Queen  City  Back-Geared  Shaper. 

1—28"  Smith  &  Mills  Triple-Geared  Shaper,  single  pulley drive. 

1 — No.  2  Brown  &  Sharpe  Vertical  (bucking  Machine. 
2 — No.  2  Oesterlein  Universal  Cutters  and  Tool  (Jrinders. 
2 — No.  3  Oesterlein  Universal  Cutters  and  Tool  Cirinders. 

The  Foss  &  Hill  Machinery  Company 
305  ST.  JAMES  ST.,   MONTREAL,  QUE. 
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Our  26"  Engine  Lathe 
A  Marvel  of  Power,   Range, 

Accuracy  and  Speed 

Since  t!ic  bc«riniiiiii2:  of  the  war  C-anada  has  siirjirised  the 

world  b>'  her  industrial  achievements.  Machine  1  ools  like 
our  26  Lathe  ha\e  niaterialK  contributed  to  what  (  anada 

has  accomplished.  Our  26  Lathe  fairlx  represents  our  line 
of  lathes  ranging  from  14  to  42  . 

Ikilletins  illustrating  and  full\-  describing  our  machine  tools 
gladi)  furnished  on  request. 

CANADA  MACHINERY  CORPORATION^ 
I.IMITEO  " 

 ^ 

Gait  Ontario  Canada 

Toronto  Showrooms  at  Brock  Avenue  Subway  opened  for  the  convenience  of  the  Trade. 


