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Special  Single  Purpose  Lathes  For  Shell  Work 

Cur  No.  I  illustrates  air  equip- 

ped lathe  for  grooving,  wav- 

ing and  undercutting  4.5  and 

5  British  High  Kxplosive 

Shell  for  driving  band  seat. 

Fast  and  accurate  operation. 

No.   1 

Cut  Nt).  2  illustrates  our  iSiugU- 
Purpose  Lathe  for  turuiug  aud 
fiuishino-  the  copjK'r  driving;'  baud 

for  the  4.5"  and  laroei-  IJigli  Ex- 
plosive Shells.  Equipped  witli 

air  actuated  ehuek  and  Frietion, 
and  is  fast  and  aeeurate.  Sizes 

4.5",  5",  ()",  7",  8",  9.2"  Britis-i 
Shells  and  (Miuivalent  niillinietei- 
sizes  in  French  and  Kussian 
shells. 

THE  JENCKES  MACHINE  CO.,  LIMITED 
Sherbrooke,  Province  of  Quebec,  Canada 

M'.M.I.M;     OKKICK.S:     Sliril,r...,kc,     giio.        .Mou- 
Irciil.  iio^  K,   ■]•.   Il;ink   lildg.     Ton.iito,   Out,   T27 
■I'liHl.  IS    Il;lllli    lllllir.       Valli-nllvcT.    li.C.    ExfllllllEP 
I'  I  I  I  L 

A(iKi\t,'IK'S:— K.    T.    Burtlctt.    .S;ivii.v    Hotel.    Loii- 
(!on.  Bnpl.Tiiii.     (■.■inMili.in  .Tiiil   .\niovlciiii   roiitln- 
I'lilMi     .\ki'Iii  ii'S.    T.'i;     Kiii>    (111     I'ruvrnri',     I'.iris. 
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REAMERS 
ALWAYS  UP  TO  SIZE 

Make  sure  that  all  your  reamed  holes  are  smooth  and   accurate 

■8      , 

Parts  of  P.  &  W.  Solid  Adjustable  Blade  Reamers 

USE  P.  &  W.  SOLID  ADJUSTABLE 
BLADE  REAMERS 

Unexcelled  for  Design,  Simplicity  and  Ease  of  Adjustment 
1.  The  eccentrically   relieved   blades  are  stronger  than   others,   do  not  chatter  and 

produce  a  smoother  hole. 

2.  The  hand,  shell  ami   fluted  chucking  reamers  have  interchangeable  nuts,  screws 
and  wrenches. 

3.  The  bottom  of  a  hole  can  readily  be  faced. 

4.  By   a  simple    adjustment    of    the    blades  the   reamer    can   easily   be  set    to   size 
without  regrinding. 

REDUCE  YOUR  REAMING  COSTS 

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

Section  showing  constiuction  of  P.  &  W.  Adjustable  Blade  Reamers 

Place  a  trial  order  with  our  nearest  store. 

Pratt  &  Whitney  Company  of  Canada,  Limited 
DUNDAS 

Ontario 

MONTREAL 
723  Drummond  Bldg. 

WINNIPEG 
1205  McArthur  Bldg. 

VANCOUVER 
B  C.  Equipment  Co. 

77ie  advertiser  would  like  to  know   where  you  saw  his  advertisement — tell  him. 
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42    Car  Wheel 
Borer 

EQUIPPED  WITH  AIR 

CRANE  FOR  WHEELS 

WE  MANUFACTURE 

A  FULL  LINE  OF  LO- 
COMOTIVE AND  CAR 

SHOP    MACHINERY. 

Write  us  about  the 

m  a  c  h  i  11  e  or  ma- 

chines in  which  you 

are  interested — we 

gladly  send  photo- 

graphs and  full 

specifications. 

The  John  |Bertram  &  Sons  Co. 
Limited 

Dundas,   Ontario,   Canada 
MONTREAL  VANCOUVER  WINNIPEG 

723  Drummond  Bldg.  609;Bank  of  Ottawa  Building  1205  McArthur  Bldg. 

aiHIIIIIBIillUlllllllllimi HU 

//  what  you  want  is  not  advertised  in  th  is  ixtsuc  counuU  the  liayrr.'!'  iJireclorij  at  the  back. 



CANADIAN    MACHINERY  Vohune  XIV. 

L ETTERS  like  the  foliovving  never  hurt  those  who write  them,  and  we  always  appreciate  them,  and 
are  glad  to  receive  them.  There  is  only  one  other  kind 
of  letter  we  would  rather  have,  and  that  is,  one  telling 
us  how  we  can  make  CANADIAN  MACHINERY  of 

even  greater  service  to  its  readers. 

This  letter  is  from  a  manufacturer  of  Screws,  Rivets, 
Wire  Nails,  etc. 

"We  might  state  that  each  issue  of  CANADIAN  MACHINERY 
is  looked  forward  to  by  our  superiuteudents,  aud,  iu  fact,  bv  every- 

body in  our  factory  who  can  get  hold  of  it. 

"We  consider  the  information  given  in  it  has  been  most  valuable 
to  us,  and  we  have  been  able  to  make  many  improvements  in  our 

factory  from  suggestions  which  we  have  seen  in  your  paper." 

This  letter  is  from  the   owner   of  a  large  foundry 
making  Steel  Castings  and  War  Munitions 

"Weekly  we  look  forward  with  pleasure  to  receiving  CANADIAN 
MACHINERY,  and  we  wish  to  heartily  congratulate  you  upon 
the  extremely  interesting  and  excellent  articles  v.hich  appear  in 
your  paper. 

"They  have,  no  doubt,  been  of  great  benefit  to  many  manufac- 
tiu'ers  doing  work  similar  to  our  own,  which  is  that  of  making 
nnniitions  of  war. 

"For    some    time    we    have    read    with    pleasure    CANADIAN 
MACHINERY,   and   it   seems   to   us   that   its   value   increases 

weekly." 
This   letter   is   from   a    manufacturer    of    Hoisting 
Machinery,  Steel  Tanks,  Boilers,  etc. 

"We  would  like  to  say  that  we  consider  CANADIAN  MACHIN- 
ERY a  splendid  medium  for  the  dissemination  of  new  methods 

of  manufacture.  It  has  been  of  considerable  benefit  to  \is,  and 
w^e  believe  that  in  the  shell  world  the  ideas  it  has  put  before  the 
manufacturer  intending  to  take  wy)  the  production  of  munitions 
have  been  of  incalculable  benefit,  and  the  cause  of  saving  of  thou- 

sands of  dollars  in  experimentation." 

CANADIAN  MACHINERY 
143-153  University  Avenue  TORONTO 
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HEAT-TREATING  FURNACES  FOR 

SHELL  WORK 
« 

MECOL"  FURNACES  especially  designed  for  this  work 
are  giving  entire  satisfaction  with  OIL,  GAS,  and  other  fuel 

DESIGNED  AND  BUILT  IN  CANADA 

Mechanical  Engineering  Furnaces  installed  in  plant  of  A.  B.  See  Elevator  Co.,    Montreal 

H  ShelJ,   Howitzers   and   Cartrid.^e    Cases    must    be    accurately    HEAT 
TREATED  for  successful  manufacture. 

IT  See  our  Special  Continuous  Furnace   for   annealing   Brass   Cartridge 
Cases  before  buying  your  equipment. 

!I  Tjargest  manufacturers  have  them  in  use.    Full  particulars  on  I'cciucst. 
.4//  Furnacen  defiiqned  and  built  vnder  personal  super- 

vismn  of  F.  DITCH  FIELD,  "THE  FURNA  CE  31 A  N." 

Mechanical  Engineering  Company,  Limited 
55  COTE  STREET,  MONTREAL,  QUE. PHONE     MAIN   3585 

If  what  1)0^  want  i.'<  not  adi'eifi.ird  in  this  issxie  conmilt  the  Buyers'  Directory  at  the  back. 
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A  convenient  type  of  Crawford    Sectional    Oven 
largely  used  by  manufacturers  turning  out  Shells 

up  to  twenty-eight  pounds  each. 

The  method  of  heating  explained  in  previous  issues  is 

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

Either  city,  natural,  gasolene  or  producer  gas  canfbe 

used  with  any  type  of  oven. 

Ovens  and  trucks  built  for  baking  the  varnish  or  finish 

on  any  number  or  size  of  shells  required  at  a  time. 

The  Oven  Equipment  &  Manufacturing  Company 
NEW  HAVEN,   CONN.,  U.S.A. 

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

ifi*\lt«<ir/»irr«xitr.>(iri«flh»rtyirtr«<i(?»1h*lff»lirWti«ltrstlhW iifi5?iiaviigfliaiiafl(j8fli5?ii5«(j8fli5afigflfia;gflr5ai3fliai^igtii5Bi^ 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 
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Al EOUST 
MADE  RIGHT-PRICE  RIGHT 

MADE  IN 

SEVEN  STYLES 

ANY  CAPACITY 

UP  TO  28,500  LBS. 

SEND  FOR  BULLETIN 

TMI COMFAl^Y 

SALES  AGENTS 

VULCAN    ENGINEERING    SALES    COMPANY 
2061  ELSTON  AVE.  CHICAGO,  U.S.A. 

AGENT  FOR 

HANNA  ENGINEERING  WORKS,  J.  C.  BUSCH  CO. 
MUMFORD  MOLDING  MACHINE  CO. 

JIIIIII|{|ll!lllllllllllllilllllllllllllll!lllilllllllllllllllllllll!lllllllllllllllllllllllllllll1lll!M 

//  what  you  want  is  not  advertised  in  th  ix  ix.'siie  consult  the  Buyers'  Director]/  at  the  bad:. 



CANADIAN    MACHINERY 

N'olume  XIV, 

Shell  Painting,  Nosing  and  Banding  Machines 

PAINTING  MACHINE 
4.5  and  CO  POUNDER  SHELL 

BANDING  and  STAMPING  MACHINE 

SIMPLICITY:  That  is  tlie  beauty  of  these  machines; 
they  are  so  simple  that  a  woman  or  even  a  cliild  can  control  them.    This  is  an  important  feature  in  reducing  operat- 

ing expenses. 

Banding  Press  is  sold  without  stamping  attachment  if  desired. 

Painting  Machine  is  operated  with  an  ordinary  air  drill,  and,  if  desired,  a  heating  coil  under  table,  enclosed  in  a 
sheet  steel  shell,  can  be  supplied,  as  shown  in  cut. 

Canadian  Locomotive  Company,  Limited,  Kingston,  Ont. 
SALES   HANDLED   EXCLUSIVELY   BY 

The  John  Bertram  &  Sons  Company,  Limited,  Dundas,  Ontario,  our  agents  for  these  machines 

Hydraulic   Banding  Machine 
For  compressing  bands  on  shrapnel  shells 

and  other  projectiles 

This  machine  dues  the 
work  quickly  and  does 
it  right. 

In  writing  for  information  or  yuotatlon  please  ailvise  width 
and   thieliness   of  bands  and  diameter  of  sliells   to   Ije   handled. 

Machines  for  our  Canadian  Customers  are  built  in  Hamilton. 
Ont. 

We  also  manufacture  machines  for  setting  wagon  and  car- 
riage tires,  cold. 

Please     address    all     communications    to    our     Rocheste 
Offi. 

THE  WEST  TIRE  SETTER  COMPANY 
ROCHESTER,  NEW  YORK 

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

Band  Tu  rning 

Attach- ment for 

Lathes. 

This  anaLl.nic;;i  u.i,  tit  itii\  .-ujiiye  lalli^\  and  with  its  use 
.vou  cau  turn  the  copper  band  on  Shrapnel  Shells  down  to 
size  required  and  burnish   them  aU  in   one  operatior. 

With    this   device   w;    will   guarantee   an    output    of 

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

Castings  are  supplied  by  us. 

WRITE    FOR   PARTICULARS. 

LYMBURNER  LIMITED 

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

The  advertiser  would  like  to  know   where  you  saw  his  advertisement — tell  him. 
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SOUTHWARK 
HYDRAULIC  PRESSES 

All  Types  and  Sizes 

WE  here  illustrate 
our  6 -Cylinder 

Banding  Press  for 
Compressing  Bands 
on  Shells. 

We  have  patterns  for 

banding  up  to  15-inch 
Shells.  These  Presses 

can  be  operated  either 
with  an  individual 

pump  or  from  an  ac- 
cumulator, or  with  a 

hydraulic  pneumatic 
intensifier  where  air 

pressure  is  used  for  in- 
tensifying the  water 

pressure  in  the  press 
cylinder. 

In  writing  for  information,  or 

quotation,  please  advise  width 
and  thickness  of  bands  and 

diameter  of  shells  to  be  band- 

ed and  power  available. 

CONSULT  US  ABOUT 
HYDRAULIC    MACHINERY 

FOR  PURPOSES. 

For Flanging, 
Forcing, 

Cupping, 
Extruding, 

For Banding, 
Piercing, 
Drawing, 

Forging,  Etc. 

6-Cylinder    Band- 

ing  Press   for 
Banding  6  and 

9  in   Shells. 

Accumulators  and  Operating 
Valves  for  Hydraulic 

Systems. 

6  Cylinder  Banding  Press  for  Banding  12  and  15  in.  Shells. 

Write  for  bulletin  5  MP. 

SOUTHWARK  FOUNDRY  &  MACHINE  COMPANY 
OLD  COLONY  BUILDING 

CHICAGO PHILADELPHIA,  PA. BROWNMARX  BUILDING 
BIRMINGHAM 

7/  iihul  ijoii  iiiiiil  ix  iKil  (1(1  !■(  r/i^iil  ill  Uiis  issue  consult  the  Buyers'  Directory  at  the  hdck. 
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Hydraulic  Presses 
  r-r-^r-,   for   

PIERCING  PRESS 

Shell   Manufacturing 

We  are  making 

HYDRAULIC  PRESSES 
for  Piercing  and  Drawing 

Shells  and  Projectiles 
and    are     in     a     position    to    give 

Prompt   Delivery 

The  William  Cramp  &  Sons  Ship 
and  Engine  Building  Company 

PHILADELPHIA,   PA. 

Hydraulic  Banding  Press 
That  Enlarges  Shell  Output 

IT  IS  A  STRONG,  SIMPLE  AND  RELIABLE  .MACHINE 
AT  LOW  COST.  Power  is  obtained  from  continuous  running 
belt-driven  jjump  located  near  the  press  and  is  applied  to  the 
ram  underneath  the  table. 
TABLE  RISES  AND  FORCES  STEEL  TAPER  WEDGES,  EIGHT 

IN  NUMBER,  UP  INTO  THE  HOLLOW  STEEL  FORGING  AT 
THE  TOP.  THE  WEDGES  CONFORMING  TO  THE  SHAPE  OF 

THE  COPPER  BAND  ARE  THUS  PRESSED  IX 

EQUALLY  AGAINST  SAME.  PRESSURE  IS  THEN 
RELEASED  AND  THE  SHELL  READILY  TAKEN  OUT. 

Operates  by  lever  shown  on  left-hand  side. 
Pressure  gauge  behind. 

As  this  machine  is  a  Standard  Hydraulic  Press,  it  can  be 
used  in  anv  other  capacity. 

W..  also  inanufa.-tniv  LOADING  FUNNELS,  BALL- 

BEARING TIGHTENING  NUTS,  BELT-DRIVEN  LOAI'- 
ING  VIBRATORS,  BENCH  VISES,  and  a  universally 

eiid..r.sL.d  BALL-BEARING  ELEVATING  TRUCK. 

We  shall  be  pleased  to  submit  prices  and  dve  any  par- ticulars required. 

The  Chapman  Double  Ball  Bearing  Co. 
OF  CANADA,  LIMITED 

339-351  Sorauren  Ave.,  TORONTO,  CANADA 

Transmission  Ball  Bearing  Co.,  Inc.,  1407  West  Ave.,  Buffalo.  N.V. 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 
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PRESSES "Sir 
Pumps 
and 

Accumu- 
lators 

FOR  ALL 
PURPOSES 

Made  in 
Canada 

NOSING  PRESS 

WILLIAM  R.  PERRIN,  Limited 
TORONTO 

A    Combination    of    Rigidity,    Accur- 
acy, Simplicity  and  Ease  of  Operation 

Bodies  are  inclinable 

and  convenient  for  hand- 
ling dies  and  material. 

Slides  are  long  and  well 

gibbed. 

Inclinable 
Power  Presses 

reduce  the  maintenance 

s^^\  co.sl.  of  Ijoth  machine  and 

'^k  took 

Built  in  eighteen  sizes. 

Adapted  for  many  operations  in  the  manufacture 
of  tin  cans,  pieced  tinware,  metal  packasjes,  brass 
S'oods,  electrical  sionds,  trimminas,  etc. 

Catalog  2-G,  describing  them,  sent  on  request. 

Visit  our  exMbit  at  the  Punamii-Pdiciflc  Intcma- 
titniiil    Exposition,    Machineri/    Pnface,    Block    1<>. 

E\TLT       DK».n     f^^  20  Adams  St  ree  t, .     W*     DllSS     V'O.y      Brooklyn.  N.Y..  U.S.A. 
CHICAGO  OFFICE:   622  West  Washington  Boulevard 

DETROIT  OFFICE:  Dime  Bank  Building 

The  Simple,  Practical  Toggle  Mechanism  on 

"TOLEDO"  Toggle  Drawing  Presses 
stands  al).s<ilutely   unequalled   in   efficiency  and   smoothness   of  action — in   the 
uniform  pressure  of  blankholder — in  the  consequent  elimination  of  wasters. 

Perfect  timing-  insui'es  safety  to  operator  and  silent  running. 

The  scientifically  jjroportioned  [larts — massive  and  durable — form  a  wlmlc  lliiit 
successfully  meets  all  service  conditions. 

Single  and  Double  Crank— (SO  sizes~(i,5.50  t<i  4(10,0110  lbs.  wt. 

The  Toledo  Machine  &  Tool  Co.,  Toledo,  0.,  U.S.A. 

ELMES  HYDRAULIC  PRESSES 
Rapid-acting  hydraulic  drawing  presses,  piercing  presses, 
pumps,  and  accumulators  for  making  Shells,  etc.  High 
pressure  fittings  and  valves,  quick  shipment. 

Send  for  our  illustrated  catalog  to-day 

Charles  F.  Elmes  Engineering  Works 
217  N.  Morgan  Street,  Chicago,  U.S.A. 

Over   50   years'   experience   building   hydraulic  machinery. 

11  what  ijon  want  is  not  advertised  in  this  is^me  consult  the  Biiijcrs'  Dirrctori/  at  the  back. 
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SHELL   EQUIPMENT 
-»Mffi' •.««*' 

Hydraulic  Presses.     Accumulators  and  pumps  for  pierc- 
ing and  drawing  blanks.     Any  size. 

Lathes.     Standard    Engine,  Turret,   Single  Purpose  with 
attachments. 

Thread    Chasers    for   Sockets,    Plugs    and    Gaines. 

Drills.     Duplex    and    Single. 

Cutting-Off  Machines. 

WRlThZ  FOR   PRICES  AND  DELIVERIES 

GARLOCK— MACHINERY 
197  WELLESLEY  STREET,  TORONTO 

Telephone,  North  6849 

A  MODERN  SAVER 
of  Time,  Money,  Space  and  Labor 

Here    is    a    machine    that    is    well 

worthy  of  your  attention  —  ou'' 
"Double    C    Punch    and    Shear" 
with  48-iiich  throat. 
This    machine    has    an    enormous 

capacity  for  doing  rapid,  accurate 
and  economical  work  of  quality. 

Let   us   send   full   description.    If 
you   are   interested   in    up-to-date 
money-saving  machinery  you  can- 

not afford  to  remain  uninformed. 

We  manufacture  a  complete  line 
of 

LABOR-SAVING 
MACHINERY 

all   kinds  and   sizes,   for 

Structural  Iron  Works,  Railroad 
and  Locomotive  Shops,  Boiler 
Shops,  Eolllng  Mills,  Agricultural 
Implement  and  Plow  Shops,  etc 

The  Long;  &  Allstatter  Co. 
HAMILTON,  OHIO 

Canadian    Representatives 

RUDEL-BELNAP  CO. 

Montreal,  P.Q.  Toronto,  Onl. 

Th^.  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 
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KempsmitH 
MILLING  MACHINES 

Embody  the  following  three  distinctive  features  of 
construction,  which  make  them  unusually  rigid  and 
convenient  in   operation: 

Keyed  Overhaugiug  Arm 

This   patented   feature   provides   for   positive    align- 
ment of  arbor  and  boring  bar,  and  prevents  the  cutter 

being  pounded  out  of  line  under  cut. 

Keyed  Spindle  Nose 
Our    patented    spindle    nose    is    slotted    for    positive 

drive    of   arbor,   and   also    permits    the    use    of    either 
right  hand  or  left  hand  face  milling  cutters. 

Reversible  Outboard  Support 

Outboard     support     is     a     rigid     one-piece     casting, 
reversible    according    to    direction    of    cut.      It    leaves 
ample  room  for  the  operator  to  handle  his  work 

Catalog  explaining  this  and  other  features  gladly 
sent  on  request. 

KEMPSMITH    MFG.    COMPANY 
MILWAUKEE,  WIS. 

The  gas  light  \va.*  a  big  im- 
provement over  the  tallow 

clip,  liut  it  had  to  give  way 
to  the  electric  light ;  and 

the  Tungsten  ha.?  .super- 
seded the  little  glimmer 

lha(  once  delighted  us. 

If  you  are  still  eni]iloying 

pipe-cutting  methods  .  a^ 
antiquated  as  the  tallow 

dip,  you  need  a  William.-; 
Pipe  Machine,  which  occu- 

pies the  same  position  in 

the  pii^e-cutting*  field  a? 

the  Tungsten  does  in'  the lighting  world,  to>iiij|,^. 

you  up-to-date.         tj^'^^i'^ 

Let  uti  'iiiotr  itoti  ;»n((-<  mui terms:  nnii  miichinr  tn  cut  ,10 

(ii^cs  0/  ;)!/"'  lietiiceti  1-4  i«c-7i07»J 
IS   illeh,   uilh   ami   kivl   i^l   itnnrr. 

Anyone  making,    selling    or    buying    a  pipe   machine,    claimed  to    be  a  Canadian-made  Williams  Pipe 
Machine,    does   so    without   right    or   authority    from    us.    and   is  liable  to   prosecution    for    damages. 

Williams  Tool  Co.,  Erie,  Pa.,  U.S.A. 
jlGENTS: 

A.  R.  WILLIAMS  MACHINERY  COMPANY 
ST.  JOHN,  N.B. TORONTO WINNIPEG VANCOUVER 

If  what  you  vmnt  in  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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Quick 

Deliveries 

Guaranteed 

MALGAMAJED 

MMUNITION  - 
-MACHINERY 

Speed Strength 

Simplicity 

Has  Rapidly  Become  the  Standard  for 
Large  and  Small  Shells 

For  trimming,  straight  and  form  turning,  straight  and  form  lioring,  drilling,  reaming, 
pocket  forming,  tapping  and  facing  shells  of  iligh  Explo.sives  and  Shrapnel. 

Our  machine.s  are  designed  to  supplant  heavy  duty  lathes,  drilling  machines,  etc.,  on 
duplicate  work  demanding  the  severest  service  and  ̂ vill  meet  such  requirements  most 
satisfactorily. 

They  have  many  applications  j^ossible  other  than  in  the  manufacture  of  ammunition, 
and  will  prove  highly  valuable  in  every  shop  doing  repetition  work. 

In  enquiring  it  will  facilitate  a  full  and  satisfactory  reply  if 
you  will  kindly  give  all  possible  details  of  your  requirements. 

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

Double-Quick  Cutting-Off 
THE  HURLBUT-ROGERS  CUTTING-OFF  AND  CEN- 

TERING MACHINE  bas  the  .idvantage  of  two  cuttiiiR 
tools. 

Bach  tool  is  rigidly  supported  in  a  stationary  bloik 
at  an   angle  which   permits   a   strong  shearing   cut. 

WITH  THI.S  MACHINE  PRODUCTION  C.4.N  BE 
NEARLY  DOUBLED,  and  the  utmost  accuracy  main- 

tained   under   the   hardest   of  work. 

Read    full    details.      Write    for   catalogue. 

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

FOREIGN  AGENTS— England,  Chas.  Churchill  &  Co., 
Ltd.,  London,  Jlanchester.  Glasgow,  Newcastle-on-Tyne. 
H.    W.    Petrie,  Toronto,   Canada. 

Two  Tools 
Work  in 

Same  Cut 

Buffalo  Slow  Speed  Mill  Exhausters 
For  Conveying  and  Removing  Shavings,  Sawdust,  Grain,  Dust  from  Abrasive  Wheels, 
Bark,  Smoke,  Gases.  Fumes,  etc. 

REDUCE  POWER  COST  15  to  50% 

and  run  at  35%  lower  speed  than  standard  fans,  decreasing  wear  and  tear,  and  increas- 
ing life  of  fan  and  serviceability  accordingly. 

HOUSING  REVERSIBLE,  GIVING  ANY  POSITION  OF  DISCHARGE  DESIRED. 
Pulley  or  motor  drive,  single  or  double  width. 

Let  us  send  you  Catalog  256-16. 

Canadian  Blower  and  For^e  Company,  Limited 
BERLIN,  ONTARIO 

St.  John  Montreal  Toronto  Winnipeg  Vancouver 

The  advertiser  wovJd  like  to  J:now    alnrc  i/oii  saw  liix  advertisement — tell  him. 
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GRINDING  ENDS  OF  SHELLS 
We  have  developed  a  special  Grinding  maoliine  fur  removing  the  hub  or  centre  projec- 

tion which  has  to  be  removed  before  the  shell  is  completed. 
There  are  various  ways  of  removing  this  stock,  but  production  is  the  essential  factor. 

Our  Grinder  is  also  used  for  cutting  off  the  square  or  angular  hubs  from  High  Explo- 
sive Shell  base  plates  as  well  as  from  shrapnel  casings.    From  a  grinding  standpoint, 

the  operation  is  the  same  in  both  cases.      In  some  instances  the  hub  is  removed  by 
some  other  process  and  the  riveting  done.     It  is 
then  placed  on  the  grinder  and  the  balance  of  the 
base  plate  is  removed,  taking  a  light  cut  over  the 
entire  base  of  the  shell  as  well. 

I    FEATURES 

High-Grade  Babbitt  Bearings  and  Lever  Feed.  g 
Rapid  clamping  of  SheU  into  "V"  fixture.  = 
Pump  and  water  system  driven  from  countershaft  directs  the  water  or  grinding  com-  M 

pound  at  point  of  grinding  contact.  g 
Can  be  equipped  and  operated  at  both  ends  for  double  output.  S 
Output,  according  to  size  of  projection  to  be  removed,  from  40  to  100  per  hour.  m 

Equipment  includes  two  16"  Perfection  chucks,  two  16"  abrasive  ring  wheels,  two  semi-  g 
universal  lever  feed  work  tables,  two  shell-holding  fixtures,  water  and  pump,  with  g 
connections;  countershaft  and  usual  attachments.  g 

Weight,  4,500  lbs.  f 

I      The  Gardner  Co.  also  build  a  No.  50  Grinder  which  is  much  heavier  and  more  powerful  I 
I      than  the  one  illustrated  herewith.    The  large  grinder  is  being  adopted  by  manufactur-  i 
I      ers  of  6  Shells  for  these  same  operations.  | 
1  For  further  particulars  write  | 

I    The  Gardner  Machine  Company,  Beloit,  Wisconsin  | 

//  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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A  Portion 
of  Your  Profits 

i-  bein.!!!;  thrown  away  by  allowinc:  your  men 
to  use  their  files  too  long. 

"When  a  file  becomes  half  wnru  it  naturally 
takes  longer  to  do  its  work. 

Who  and  what  suffers? 

You  lose  money  by  paying  yoiu-  men  for 
lost  time — 

Time  is  lost  on  completion  of  the  job — 
The  work  suffers  through  being  done  with 

inefficient  tools — 
And  the  workmen  get  slack. 

The  obvious  remedy  is  to  educate  your 
workmen  to  throw  away  their  files  when 

they  become  half  worn.  TJie  money  saved  in 
time  and  labor  offsets  many,  many  times  the 
small  cost  of  a  new  file. 

And  the  files  to  buy  are  those  used  by  90% 
of  Canada's  file  users: 

KEARNEY   &    FOOT 
GREAT  WESTERN 

AMERICAN 
ARCADE 
GLOBE 

{Made  in  Canada) 

With  our  50  years'  experience  in  file- 
making — with  a  60.000,000  output  yearlv — 
we  are  in  a  po.sition  to  give  you  efficient  files. 

Drop  us  a  card  for  your  FREE 

copy  of  "File  Filosophy." 

Nicholson  File  Company 
Port  Hope Ontario 

You  Can  Prevent 

This  Accident  If 

You  Will. 

At  a  small  comparative  cost  for 

Williams^ 
"VULCAN"  100%  Safety 

Lathe  Dogs 

You  buy  the  best  insurance 

from  your  dealer. 

40  So.  Clinton  Street 

CHICAGO,  ILL. 

Send  For  Catalogue. 

The  advertiser  would  like  to  kn,ow  where  you  saw  hif  advertisement — tell  him.^.^^^^  .^^ 
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THE    "OLIVER"    16-INCH 
HEAVY   DUTY 

ENGINE  LATHE 
POWERFUL 

DOUBLE  BACK  GEARED 

QUICK-CHANGE  GEAR  BOX 
THREAD  CUTTING 

EARLY  DELIVERIES 
Write  for  Engine  Lathe  Bulletin  No.  47 
Write  for  Turret  Lathe  Bulletin  No.  47T 

Oliver    Machinery    Co. 
Grand  Rapids,  Michigan,  U.S.A. 

and  a  clean,  straight  cut 
If  you're  interested  in  speed  and  accuracy  you'll he  interested  in  the 

Racine  Metal  Cutter 
It  goes  tliruugh  angle  irons,  channels,  I-beams,  die 
blacks,  pipe,  tubing,  heavy  bars,  etc.,  in  a  way  that 
wins  the  enthusiastic  endorsement  of  all  users.  It 
is  in  use  in  many  Canadian  shops.  One  Canadian 
Steel  Company  purchased  120  Racine  Metal  Cutters 
and  has  effected  a  saving  of  $11,019.50,  full  par- 

ticulars of  which  will  be  given  interested  parties. 

Write  for  list  of  Canadian 

users,     and      specifications. 

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

Cleveland  Riveting  and  Chipping  Hammers 
Fitted  vvitJi  either  Inside  or  Outside  Throttle  Lever  as 
preferred.  They  are  made  in  several  ditferent  sizes  and 
weiffhts  for  all  classes  of  work. 

The  Riveting-  Hammers  have  a  range  in  rivets  from  ',4 
inch  to  l'/2  inches. 

CLEVELAND  CORNER  DRILL  For  Close  Quarter  Drilling 

The  Body  of  the  Cleveland  Corner 
Drill  is  in  one  piece  with  cylinders 
and  valve  chambers  cast  integral 
which  insures  absolute  alignment 
of  working  parts. 

The  Driving  Crank  is  mounted  upon 
Annular  Ball  Bearings  which  re- 

duce friction  to  a  minimum.  Made 
in  two  sizes,  Nos.  38  and  49,  with 
Nos.  3  and  4  Morse  Taper  Sockets. 

Either  size   machine   will  drill  or  ream  within    i'y  inch  of  side  wall  or  corner. 

IN  STOCK: — Sand   Rammers,    Bench  and   Floor,   Portable  Emery   Grinders,    Air  Drills,  etc. 

BOWES    AUTOMATIC    AIR    HOSE    COUPLINGS 

]\  They  are  instantly  connected  or 
disconnected. 

H  They  are  absolutely  tight  under 
all  pressures. 

Over    1,000,000   in  general  use 

11  They  are  interchangeable  in  all 
sizes  commonly  used. 

U  They  quickly  pay  for  themselves 
by  stopping  costly  leaks. 

Cleveland  Pneumatic  Tool  Co.  of  Canada,  Ltd.,  80  Duchess  St.,  Toronto,  Ont. 

//  whaf.  you  want  is  nut  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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—THE  BANNER  OF  MERIT 
HONOR  AWARDED  MEANS  MERIT  REWARDED 

Showing  the  Official  ^.mm  TOOLS 
Award  Ribbon  of  the 
Medal  of  Honor 
awarded     T  R  I  M  O 

TRIMONT 
liFGCO. 

ROXBV^-^.    MASJS. 

at  the 
PANAMA-PACIFIC 
INTERNATIONAL 
EXPOSITION. 

SEND  FOR  CATALOGUE  No.  200. 

TRIMONT  MFG.  CO.,  ROXBURY,  MASS. 

giiiiiiitiiiiniiiui)ii:iiiiiriiti]ii!iiiiiiiiiJiiiiiiiiiiiiiiiiiiiiiiiniui;iii[iiiininiiiniiiiiiiiiMiiijiiiniiiHiiiinmiiiiiuim!^ HllilllHllllllllUllliniiiniiiiiiiiiiiHiiiiU!; 

The  Story  of  an 
Increased  Production 

WITH  a  certain  make
  of  wheel  they were  griiuling  2,100  large  gray  iron 

castings  in  a  Syracu.se  plant. 

A  Carborundum  service  man  studied  the  grind- 

ing conditions  and  specified  a  Carborundum 
wheel  of  a  definite  grit  and  grade. 

Now,  with  the  right  wheel  in  the  right  place, 

they  are  grinding  .'3,900  castings  under  the same  conditions. 

The  Carborundum  Wheel  cuts  faster,  cleaner, 

shows  longer  life. 

Carboniiidinii  Senice  will  lielp  you  to 

hcltcr  bigger  grinding  results 

THE  CARBORUNDUM  COMPANY 

Niagara  Falls,  N.  Y. 
New  York  Chicago  Biiston  Philadelphia         Cleveland 

Pittsbureh        Ciiicinnaii        Milwaukee        Grand  Rapids 
Manchester.  Eng.        Duaseldorf .  Ger. 

lMlllin«iiiiiiiliiiiiiiiiuiiiiiiiiBiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiimiim)miiiiiiiiuiiiiiiiiii]iuimanii]umifliiiiimmiiiniiiiu^ 

The  advertiser  would  like  to  know  where  you  saw  his  advertiseinent — tell  him. 
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TKe  Lest  macKinist  is  the 
one  who  can  caliper  Kis 

fits  so  accurately  the  jobs 
never  come  back  for  refitting. 

The  limits  of  tolerance  are  so  small 

that  the  g,reatest  accuracy  is  required. 

In  forced  fits  1-1000  of  an  inch  is  the  limit 
allowed.  This  means  the  machinist 
must  place  ̂ reat  dependence  upon  his 
instruments. 

Starrcft  Tools 
and  Instruments  of  Precision 

are  absolutely  true  and  are  designed  for 
quick,  easy  adjustment. 

For  example — tKe  Starrett  quick  adjusting  micrometer 
can  be  instantly  opened  or  closed  to  any  point  within 
its  capacity.     TKis  saves  time  and  combines  speed 

witK  accuracy.     Starrett  Tools  are  well  known  as  standard 
by  all  expert  machinists  and  engineers. 

2100  styles  and  sizes — including,  micrometers,  vernier  calipers, 
dividers,  combination  squares,  steel  tapes,  hack  saws.     We  deal 
direct  with  hardware  stores.     Write  for  free  catalog,  No.  20-3 
terms  and  prices. 

The  L.  S.  STARRETT  CO.,  Athol,  Mass. 
"The  World'f!  Greatest  Tool  Makers' 

NEW  YORK  LONDON CHICAGO 

■m 

mm T: U|I|1II{III|UI|III|I ^ 
<fm\if<riiifi»m  |iiijiii|iii|iir|niiiii|ii««fjimijiii(»i|«i 

^■. 

.4lh. 

If  what  yoii  want  is  not  advertised  in  this  issue  rovsalt  the  lUii/ers'  Directori/  at  the  back. 
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LARGE 
SHELLS 
of  9.2"  and 
12"  diameter 

are  calling  for  improv- 
ed and  larger  types  of 

Tools  to  produce  them. 

Murchey 
Service 

which  means  Murchey 
ColIaj)siug  Taps  and 
Self -opening  Dies  —  is 
doing  this  work  NOW  in 
a  number  of  the  largest 

munition  plants  with  en- 
tirely satisfactory  re- 

sults. 

Send  us  B-P  of  your  re- 
quirements and  let  us 

quotte  you  on  the  neces- 
sary tools. 

Murchey   Machine 
&  Tool   Company 

75  Porter  Street 

DETROIT,    -      MICH. 

"Murchey"  Tools 
are  threading  successfully 
all  types   and  sizes  of 

High  Explosive  Shells 
English,   French,    Italian, 
United  States  andRussian. 

24  "^^^ 
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T/ie  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  ?oim. 
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Holden-Morgan    Mechanical  Plug  Wrench 
For  Screwhig  the  Base  Plugs  Into  Shells 

Output    120    per 
hour.  One  ma- 

chine with  an  operator 
will  do  the  work  of  four 

men.  Friction  device 

adjustable,  and  can  be  set 

for  any  required  tension, 

and  .vhen  set  the  pressure 

applied  willnot  vary  from 

the  desired  adjustment. 

Direct  driven, 

no     countershaft 
needed.  The  plug  is 

screwed  in  and  tightened 

up  entirely  by  mechani- 
cal action,  and  therefore 

eliminating  the  variations 

that  result  from  hand 

work. 

THE  HOLDEN-MORGAN  COMPANY,  LIMITED 
539  RICHMOND  STREET  WEST,  TORONTO 

CUTTING-OFF 
MACHINES 

Quick  Delivery 
For  cutting  off  and  trimming 
4.5"  to  9.2"  Shell  Blanks  and 
Forgings, 

Floor  space  approximately  4  ft. 

square. 
Will  cut  crooked  and  short 

ingots.  No  loose  collars  to  put 
on  billets. 

1  Helper  to  every  3  or  4  ma- 
chines. 

THE  W.  W.  BUTLER   CO.,  Limited 
Selling  Agents,  Transportation  BIdg.,  Montreal 

THE 

Wm.  Kennedy  &  Sons 
OWEN  SOUND 

LIMITED 

//  »)/(.-//  ij,)u  want  ?'«  nui  udvei-t'iHcd  in  Ihi.-s  issue  consult  the  Buyers'  Directory  at  the  back. 
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ECONOMIC  WATER  OIL 
SJIKLL  MANlIFACTrRERS  use  ECONOMIC  WATER  OIL  for 
.METAL  CUTTI.NG  of  overy  dpsiTiptiou ;  it  will  not  gum  nor 
rust,    iiiul    it    SAVES   Tl.ME    AND    LABOK. 

HK  V.AK  S.WE  YOU  SO';;  ill  tlie  COST  of  .v.iur  CUTTING 
MIXTI'IIK   BBfAUSE 

a>K  G.4LLON  iif  E('ONn.MI('  WATER  OIL  will  uiix  readily 
witli  3(1  to  50  ;,'a!li)ns  uf  WATER,  m.iliiug  a  tlii.'li,  rre:iiiiy 
ciiiulsioii,  :iiirl  giving  you  ii  outtiiig  mixture  wliir-h  will  uot 
only  ]„■  satisfai'tory.  lint  will  produce  very  KCONO.MIC 
KKSL'LT.S. 

(1111-  TRIAL  ORDER   will    ih'om STATEMENT. 

Made  in  Canada 

Canadian  Economic  Lubricant  Co. 
LIMITED 

1 040- 1 042  Durocher  St.  MONTREAL 

Where  a  belt 
is  subjected  to 

extreme  con- 
ditions of 

DUST,  HEAT, 

ACID,  MOISTURE 

the  durability  of  Leviathan - 
Anaconda  belts,  combined  with  their 

lower  cost,  places  them  in  a  class 

apart. 

Let  us  help  you  solve  your  belting 

problems. 

Main  Belting  Co.  of  Canada 
Limited 

lOVo  St.  Peter  St.,       -       MONTREAL 

BEATH  HOISTING 

AND  CONVEYING 

MACHINERY 

Overhead    Runways 

and  Trolleys, 

Cranes,  Derricks, 

Chain    Blocks, 

Electric    Hoists    and 
Trolleys, 

Rope  Blocks, 

Friction  Hoists, 

Hydraulic    and    Hand 
Power   Ash    Hoists, 

Coal  Handling 
Machines, 

Gravity  Roller  and 

Spiral    Conveyors. 

We  Are  Installing 

BEATH  OVERHEAD  TRACKS, 
TROLLEYS  AND  HOISTS 

For  Hoisting  and  Conveying 

5-in.,  6-in.,  8-in.  and  9.2-in.  Shells 
in  the  receiving,  forging,  machinery  and  .shipping  departments. 
Beath  Overhead  Rnnwavs  require  no  floor  space  and  are  par- 
tieidarly  adapted  for  this  service. 

The  weight  of  the.-e  Shell.-;  have  caused  a  new  problem  in  hand- 
ling that  will  have  to  be  met  and  overcome  by  manufacturers  of 

these  heavier  types  of  explosives 

Let  our  engineering  department  show  ynn  how  a  Beafh  Overhead 
Runiray  can  he  made  to  fit  into  t/our  requirements. 

W.  D.  Beath  &  Son,  Limited 
ENGINEERS  AND  MANUFACTURERS 

20  Cooper  Avenue  -  TORONTO 
EASTERN  REPRESENT.VTIVES: 

The  A.  M.  Ellicott  Co.,  301  St.  James  St.,  Montreal 

The  advertiser  tvould  like  to  know  where  yon  saw  his  advertisement — tell  him. 
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If  what  you  want  is  not  advertised  in  thi^  issue  consult  tlie  Buyers  Directory  at  the  back. 
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Wells 

Self-Opening 
Die 

Model  B. 

We  want  to  send  yon  the  book- 
let describing  the  different 

models.  Are  you  willing  to  try 
the  W.S.O.D.  in  yonr  shop 
under  vour  own  conditions? 

W.  S.  O.  D. 
We  call  it  the  "universal  die"  because 

there  is  not  a  screw-cutting  machine 
manufactured  on  which  it  will  not  fit. 

Its  very  appearance  attracts  and  holds 

you — you  instinctively  know  it  will  do 

the  work — and  it  will. 

It  is  the  simplest  and  most  efficient  of  all 

automatic  opening  die  heads. 

WELLS  BROTHERS  COMPANY  OF  CANADA,  Limited 
GALT ONTARIO 

Sales  Agents  : 
The    Canadian    Fairbanks-Morse    Company,  Limited,       Montreal,      Toronto,        Vancouver,       Winnipeg,       St.  John,      Calgary. 
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(Ji'inding  slirliiig  sleeves  I'or  Willys-Knight  Motors  mi  ii  Norton  Plain  GrinJing  MiieUiiK*.     -Miiterial,  special  cast  iron,  because 
of  tile   thinness  of  the  sleeves.     I'Mnished,  outside  diameter,    4.li22"    li.v    ll-47,/H4"    long.      Amount   of    materia! 

removed  .01.5  lu  .(US.    Time  required  15  minutes  each.    Limit  .0005". 

Difficult  and  Accurate  Work  Is  the  Real  Test 

Nortoi!  grinding  machines  are  prov- 
ing their  snperiority  in  every  line.  If 

Vdiir  woi-k  is  of  a  more  difificult  natni-c 
than  the  ahove,  we  would  like  to 
know  it. 

One  of  the  best  proofs  that  we  have, 
of  file   Wdi'tli   of  Koi'ton   "riiidiiiii'  ma- 

chines, is  the  fact  that  mamifacturing 

plants,  as  they  grow  in  size  and  import- 
ance, add  other  Norton  grinding  ma- 

chines as  part  of  the  equipment. 

There  is  a  Norton  grinding  machine 
suitable  for  your  work.  We  are  ready 
to  sliow  you  its  advantages. 

Norton  Grinding  Company 
Worcester,  Mass. 

Canadian  Agents  : 

THE  CANADIAN  FAIRBANKS-MORSE  CO.,  Montreal,  Que.;  Toronto,  Ont.;  Vancouver,  B.C. 

$ 

//  wJidt  ijou  ivant  is  not  aduerlised  in  tln.s  is^nc  consult  the  Hnyers'  Direciorij  at  the  hack. 



24 CANADIAN    MACHINERY 
Volump  XIV. 

V 

^SSff 

This  Lathe  Will  Rough  Turn  and  Bore  6"^  Shells 
and  Finish  Turn  Up  as  High  as  8"  and  9.2"  Shells 

The  Fairljanks-Morse  Manufaelurins  Lathe  in  the  Ki"  ̂ \ze  lias  taken  so  well  with  manu- 
facturers throughout  the  country  that  we  have  develdpi'd  :i  larger  laihe  along  the  same  lines, 

witli  a  20"  swing. 

This  lathe  will  turn  and  bore  high  explo.Mve  i)rojectiles  up  to  S  and  '••.2  inches.  It  will 
also  1)8  found  highly  ethcient  for  general  manufacturing  work. 

Like  the  Fairbanks-Morse  16"  lathe,  it  is  built  from  patternsof  a  much  heavier  lathe,  cut 

ddwn  to  a  20"  swing,  materially  adding  to  the  rigidity  and  cDnvpviionce  of  dpcration. 

20"  Fairbanks-Morse  Lathe  16"  Fairbanks-Morse  Lathe 
Specifications 

Uia.    of    Spindle 
Swing   over   bed 
Swing  over  carriage 
Distance  between  centers 
Ratio  of  back  gearing 
Dia.  of  tailstock  spindle 
Travel    of    tailstock    spindle 

Large  Diameter  Two-Step  Tone  for  6"  Double  Belt.    Steel  Gears. 

Let  us  give  you  full  details  on  this  lathe.  It  will  prove  a  money-maker  fur  you  on  your 
work.    Good  deliveries  still  available. 

The  Canadian   Fairbanks -Morse  Co.,  Limited 

Specifications 

5"
 

Dia.    of   Spindle 

5" 

20" 

Swing   over   bed 

16"
 

14"
 

Swing   over   carriage 

10" 

40" 

Distance  between  centers 

21" 

(;.'2;j  to  1 Ratio  of  back  gearing 6.25  to  ] 

3V>" 

Dia.  of  tailstock  spindle 

31/." 

8"
 

Travel  of  tailstock  spindle 

8"
 

St.  John,  Quebec,  Montreal,  Ottawa,  Toronto,  Hamilton,  Winnipeg, 
Saskatoon,  Calgary,  Edmonton,  Vancouver,  Victoria 

jmiw 
r^fmM\m\\\mM^\\\m  lillll 

ki,. 
It  lilt 

1 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 
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Large  Shells  :    Production   Problems  and  Possibilities--lV. 
By  C.  T.  D. 

In  preparing  to  undertake  the  production  of  large  shells  up  to  9.2  in.  dia.,  manufac- 
turers will  encounter  problems  of  a  nature  altogether  different  from  those  connected  with  18 

pdr.  shells.  Automatic  ■machinery  ivill  not  he  so  applicable  to  the  larger  sizes,  and  produc- 
tive ability  will  centre  largelg  on  snch  points  as  sequence  of  operations,  tooling  methods,  etc. 

THE  o|)erati(iiis  referred  to  in 
gToup  C  present  no  great  diffunilty. 

The  principal  dimensions  and  sur- 
faces by  which  the  work  is  to  be  held, 

driven,  located  or  measured  have  already 
been  established  and  these  u|ierations 
call  for  little  remark  further  than  indi- 

cations as  to  chucking  and  driving 
methods. 

Operation  C  1  can  be  performed  to  ad- 
vantage in  any  available  drill  press.  A 

tubular  chuck  of  generous  dimensions  is 
accurately  located  under  the  drill  spindle. 
This  chuck  is  made  witli  one  half  hinged 
to  open  like  a  door  to  admit  the  shell 
from  the  side  and  avoid  having  to  lift 
it  up  and  lower  it  endwise.    While  the 

lAI'l'ING    .NOSE    I.\    DKILL    PRESS. 

catch-bolt  is  being  tightened,  the  shell 
should  be  shaken  so  as  to  ensure  its  be- 

ing held  perfectly  vertical.  This  may  be 
further  insured  by  relieving  the  side 
walls  of  th«  chuck  so  that  it  grips  the 
shell  at  the  top  and  bottom  of  the  par- 

allel portion. 

A  service  jilug  i.-;  now  inserted  in  each 
end  of  the  shell.  Those  plugs  should  be 
accurately  made  to  gauge  size  and  hard- 

ened. In  order  to  save  time  later,  the 
nose  plug  may  be  made  in  the  form  of  an 
eyebolt,  or  if  desired,  it  may  have  a 
substantial  boss,  preferably  of  square 
shape,  through  which  a  shackle  bolt  may 
be  passed. 

The  simplest  form  of  driving  plug  for 
the  base  end  would  be  provided  with  a 

square  boss  to  engage  with  a  driver  in 
the  face  plate  of  the  lathe.  Turning  the 

eliicientlj'  performed  on  a  machine  speci- 
ally fitted  up  for  this  operation.  Owing 

to  the  slight  differences  in  centres  and 

plugs,  there  may  occur  variations  in  the 

SERVICE  PLUGS    FOR    r..\SE  AND    NOSE. 

shell  to  finished  diameter,  and  forming 
the  profile  is  accomplished  with  any  of 

the  numerous  types  of  attachments  al- 
ready in  use  on  small  sliells. 

The  base  end  of  the  shell  having  been 

previously  faced,  so  as  to  bring  the  over- 
all length  of  the  shell  within  definite 

limits,  tins  surface  may  now  be  used  as 
a  point  from  which  to  gauge  the  form 

exact  locations  of  successive  shells  neces- 

sitating the  provision  of  means  for  ad- 
justing the  grooving  and  waving  tools 

to  suit.  This  is  avoided  by  chucking  the 

base  of  the  shell,  with  the  end  position- 
ing from  a  step  in  the  jaws. 

Tiie  shell  is  now  ready  to  receive  the 
driving  band  after  the  necessary  chisel 
cuts  have  been  put  in  the  waves.     The 

OPEK.'VTION    T.iBLE. 

Operation Number 

Description. 

Group  A. 

Grind   off  scale  on   point,  forniing  smull   tint. 
Place    on    expanding    arbor   which    locates    sUcll    from    inside,    and    positions 

it  lengthwise  from   inside  of  nose. 
Face-off   nose    of   shell    to    neressar.v    thickness. 
Drill   centre  with   drill    in    tail   stock,    remove   drill    and    adjust   dead   centre. 
Rough   turn   body,   commencing  at   nose   and   traveling  to   point  where   open 

end   of  shell   is  cut  on. 
Cut  off  open  end   of  shell  to  length   measured   from  nose. 

Group  P.. 

Drill   hole  in  nose,  leaving  stock  for  final   boring. 
Chuck    by   nose   with    outer   end    in    steady.      Xose"  of   shell    in    contact    with 

gauge  stop  on  chuck. 
Bore  parallel   portion   with   roughing  and  finishing  cutters. 
Form  interior  of  nose  or  arch, 
r  inish  overall  length  and  coiniterbore.     Tap  base. 

Group  C. 

Tap  Tiose. 
Insert    tltre:Kl<Hl    driving    plug    centre    in    base,    and    common    tlire;!ded    plug centre  in  nose, 

finish  outside  to  size  and  shape. 
Machine  and  undercut  groove.     Wave  ribs. 

Press  on  driving  band. 
Machine  driving  band. 

Group  D. 

Group  E. 

Remove  service  plugs  and  assemble  base  plug  and  nose  Inishing. 
Face  off  base  and  finish  hushing. 
Enani<^l   Interior  and   hnkc. 

of   I  he   shell,  the  gauge  and   method   of 
applying  it  being  shown  in  Fie.  11. 

To  avoid   undue  complications  on   the 

caninye,  grooving'  nnil   wavins'  are  most 

radial  ty|io  of  press  with  converging 
cylinders  is  host  adapted  for  work  on 
large  shells.  Tlie  nose  plug  whicli  has 
been   rclained   in   place  is  now  used   for 
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suspending  the  shell  from  suitahle  tackle. 
The  service  pings  may  be  removed  now  or 
left  in  place  till  after  the  band  is  mach- 

ined. As  a  matter  of  safety  both  for  the 
operator  and  the  fin- 

ished baud  it  is  pre- 
ferable to  remove 

the  base  plug'  now, 
replacing  it  with  the 
proper  article.  This 
procedure  offers  the 
opportunity  of  facing 

.off  Uie  p!u2'  in  tie 
machine  which  turns 

the  band,  and  if  the 
shell  has  been  thor- 

oughly cleaned  out 

previously,  the  ser- 
vice plug  in  the  nose 

will  have  prevented  the  entrance  of  any 

Foreign  matter,  so  that  when  it  is  re- 
moved, the  shell  may  be  varnished  and 

l)aked  without  further  delay. 

Single    Purpose   and   Other   Special 
Machines 

As   previously   mentioned,  the   opera- 
tions referred  to  above  are  arranged  with 

is  obtainable,  both  machines  and  meth- 
ods will  be  considerably  rearratiged  so 

that  as  facilities  for  increased  output  be- 
come available,  the  older  type  machines 

'~1 

Ui.   11.  GAUGE  FOR  OVERALL  LENGTH  A\D  PROFILE 

will   be   relegated  to   snob  minor  opera- 
tions as  they  are  best  suited  for. 

Single  purpose  machines  for  boring, 

profiling,  thread  milling,  and  band  turn- 
ing are  being  rapidly  placed  on  the  mar- 
ket, and  with  reasonable  delivery,  manu- 

facturers in.  this  country  should  be 

able  to  proceed  with  work  on  the  forg- 
ings  as  soon  as  thev  are  received. 

market  a  line  of  special  ammunition  ma- 
chines, in  tT^'o  sizes,  one  for  shells  up  to 

and  including  4.5  in.  and  the  other  from 
4..5  in.  up  to  and  including  12  in.  These 

machines  are  all  that 

are  necessary  for  all 

i-ougbing  and  finish- 
ing operations  where 

the  work  revolves 

against  a  stationary 
tool.  Strength  has 

been  especially  re- 

garded in  their  de- 
sign and  they  arc 

amply  capable  of 

performing  any  ser- vice required. 

For  the.  larger  size 

shells,  four  mach- 
ines have  been  designed,  for  turning,  bor- 
ing, drilling,  and  trimming..  These  are 

all  single  purpose  machines,  and  are 
naturally  more  effective  tlian  ordinary 
lathes,  drills,  etc.,  on  repetition  work. 
Two  of  the  larger  size  machines  are 

illustrated  herewith.  The  No.  21  turning 

machine,  see  Fig.  12,  weighs  approxi- 
matelv  18,000  lbs.     The     caiTiaae     has 

FIG.  12.     SINGLE   PURPOSE  MACHINE   FOR  TURNIN(J    SHELLS   FROM    4.5  IN.   to   12   IN.  DIA. 

a  view  to  making  iriamediate  use  of  e.\- 
isting  machines.  The  economies  to  be 

affected  by  the  adoption  of  special  pur- 
pose machines   will   not   be     overlooked 

Through  the  courtesy  of  various  tool 

building  concerns,  it  is  possible  to  illus- 
trate and  describe  some  of  the  more  in- 

terestinii'  machines  which  have  been  de- 

quick  power  return,  with  automatic 

stops  for  both  directions.  Power  is  re- 
ceived through  a  16-in.  x  12-in.  pulley, 

and  transmitted  through  a  double  back- 

DinLi.iX(;  MACHINE  for  boki.ng  large  shells 

by  progressive  manufacturers,  and  the 
foregoing  methods  will  be  adhered  to 
just  so  long  as  tliey  serve  their  purpose. 
in  other  words  when  special  machinery 

vehiped  for  handling  the  lai-ger  sizes  of 
shells. 

The     Amalgamated     Machinery     Cor- 
poration of  Chicago,  have  placed  on  the 

geared  drive  to  the  spindle,  the  ,aear  re- 
duction being  16  to  1.  A  choice  of  any 

one  of  nine  feeds  is  offered,  from  .026  in. 
to  .200  in.  per  spindle  revolution.     The 
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regular  feeds  are  .031  in.  for  machines 

on  finishing,  and  .059  in.  on  machines  do- 
ing:  roughing   operations. 

A  feature  of  the  carriage  operation  is 
the  independent  quick  return  which  is 
directly  driven  by  belt  to  friction  pulley 
on  tlie  feed  screw,  and  this  travel  is  in- 

dependent of  the  spindle  and  may  occur 
while  the  spindle  and  work  are  at  rest. 
Both  feed  and  quick  return  are  at  all 
times  under  the  control  of  the  operator 
by  means  of  a  single  hand  lever  conven- 

iently placed,  and  adjustable  automatic 

limit  stops  are  provided  for  the  carriag-e 
travel  in  both  directions. 

The  tool  holder  will  take  a  IVi-in. 
square  tool,  which  is  seated  in  a  pocket 
machined  in  the  tool  slide  at  a  suitable 

angle  and  inclination,  so  that  forging 
and  STinding  on  the  tool  are  reduced  to 
a  minimum.  The  spindle,  which  is 
5  15-16  in.  dia.  of  high-earbon  steel  ac- 

curately ground,  is  furnished  with  plain 
nose,  attachment  face-plate,  No,  7  Morse 
taper  centre,  plain  or  with  any  specified 

fixture  sleeve  shrunk  on,  at  purchaser's 
option.  These  machines  are  reaularly 
furnished  with  foi-mer  attachment,  ami 
one  former  made  to  purchaser's  require- ments. 

The  tailstoek  proper  is  east  integral 
with  the  frame  and  headstoek.  and  is 
provided  with  ample  clamping  facilities 
to  maintain  it  perfectly  rigid.  The  ac- 

tual swing  over  ways  is  27i'2  in.,  over 
carriace  13  in.,  and  floor  space  recjuired 
is  4  ft.  X  17  ft. 

The  No.  23  drilling  machine.  Fig.  13, 
made  by  the  same  firm,  is  similar  in  aen- 
eral  features  to  the  machine  just  de- 

scribed, the  driving  gear  and  headstoek 

beina-  identical.  The  tailstoek  is  reidac- 
ed  hy  a  carriage  having  an  extreni" 
lengtli  of  bearing  on  the  ways  of  67  in., 
and  a  travel  of  44  in.  Lonaitudinal  feed 
by  hand  is  provided,  which  may  be  op- 

erated alone,  or  at  the  same  time  as  the 
power  feed,  to  accelerate  or  retard  the 
latter,  the  length  of  travel  being  44  in. 
An  option  of  any  one  of  fifteen  dif- 

ferent power  feeds  is  offered,  from  .006 

in.  to  .200  in.  per  revolution  of  spindle, 
while  an  independent  quick  return  by 
4-in.  belt  drive  is  provided.  Two  widely 
separated  supworts  for  5  15-16-in.  bar  or 

tool  holder  with  powerful  clampina  de- 
vices are  provided  on  the  carriage,  wliic!i 

is  properly  aligned  witli  the  spindle. 
Ample  thrust  bearings  are  provided  on 

the  spindle  and  feed  screw.  The  gen- 
eral dimensions,  capacity  and  weight  of 

this  machine  are  similar  to  No.  21,  but 
the  floor  space  required  is  4  ft.  x  21  ft., 
the  increased  length  being  due  to  the 
boring  carriaare.  A  detail  in  the  design 
of  these  machines  is  the  provision  of  a 
socket  on  tlie  headstoek  to  receive  a 
crane  mast  for  handling  the  shells. 

OIL  LEAKAGE  FROM  RING-LUBRI- 
CATED BEARINGS 

THE  leakage  of  oil  from  a  ring-lubri- 
cated bearing  may  be  due  to  several 

causes.  Sometimes  oil  leaks  through  the 
horizontal  keep  joint  of  the  bearing. 
The  best  remedy  for  this  is  to  place  a 
lead  wire  as  packing  in  the  joint.  Bear- 

ings on  large  motors  and  generators 
often  have  a  deep  gToove  in  the  bottom 
half  of  the  bearing,  which  groove,  it 
both  ends,  communicates  with  the  oil 

reservoir,  and  returns  such  oil  as  may 
have  reached  the  joint  by  splashing  out 
from  the  well  through  the  motion  of  the 
lubricating  rings. 

Sometimes  leakage  will  be  observed 
along  the  shafting.  It  is  important  that 
there  should  be  good  clearance  between 
the  outer  lip  and  the  shaft,  and  if  it  is 
too  close  a  fit  it  should  be  eased.  If 

the  oil  still  has  a  tendency  to  creep 
along  the  shaft,  an  oil-thrower  can  be 
made  in  halves  and  fitted  on  the  shafl, 
or  it  may  simply  be  a  piece  of  steel  wire 
hent  round  the  shaft  and  clinched  so 
that  it  will  keep  its  position.  Grooves 
in  the  bush  will  arrest  the  greater  part 
of  the  oil,  whilst  the  remainder  is 
thrown  off  the  collars.  The  keep  may  be 
fitted  with  an  internal  lip,  which  pre- 

vents oil  splashing  out  through  the 

joint. Ring  lubrication  is  very  effective,  as 
the  oil  is  continuously  lifted  by  the  ring 
or  the  rings  over  the  shaft,  and  finds  its 
way  into  the  oil-distributing  groove, 
whence  the  film  of  oil  between  the  shaft 

and  the  bearing  is  kept  amply  renewed. 
Care  should  be  taken  that  the  oil-car- 

rying grooves  are  well  rounded  in  the 
direction  of  rotation,  to  facilitate  the 
entrance  of  the  oil  between  the  frie- 
tional   surfaces. — T.  C.  Thomson. 
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Autogenous     Welded     Joints.  —  The 
strength  of  the  joint  produced  Ijy  auto- 

genous welding,  it  is  pointed  out  in  a 
paper  on  high  temperature  flames  in 
metal  working,  has  been  a  fruitful 
source  of  discussion  in  the  application 
of  the  process,  and  many  contentions 
have  been  advjineed  as  to  the  necessity 
of  welds  of  highest  tensile  strength.  It 
was  eariy  found  that  100  per  cent,  welds, 
or,  in  other  words,  those  having  a  break- 

ing strength  equivalent  to  thai  of  the 
metal  itself,  could  be  produced,  but  the 
sacrifice  of  elongation  and  reduction  of 
area  materially  lessened  the  apparent 
value  of  such  welds.  Present  practice  is 
directed  towards  securing  a  weld  of  good 
tensile  strmath,  as  compared  with  the 

strenath  of  the  )datc.  with  hia'h  duc- 
tility, since  tlu'reby  the  service  condi- 

tions are  bettoi-  ('nlfilled.  The  growth  in 
understandina  of  such  reoniremcnts  has 
resulted  in  the  production  of  methods 
which,  condiined  with  proper  apparatus, 
may  uniPortnly  produce  these  results. 

THE   SUPER-GAUGE 
NOT  the  least  of  the  innumerable  en- 

gineering problems  raised  by  the  war 
has  been  the  production  of  a  sufficient 
number  of  precision  gauges  to  enable 
nuinitions  to  be  built  to  the  degree  of 

accuracy  demanded  by  modern  warfare 
and  its  weapons.  To  land  a  shell  within 
a  few  yards  of  the  intended  spot  when 
firing  from  a  concealed  battery  miles  tc 
the  rear  leaves  no  room  for  inaccuracy. 
The  whole  of  the  equipment  has  to  be 

of  the  very  finest  design  and  construc- 
tion, and  the  complexity  of  those  me- 
thods of  warfare  which  permit  gunners 

to  destroy  defences  which  they  cannot 
even  sec,  introduces  innumerable  oppor- 

tunities for  error,  and,  therefore,  makes 
yet  more  remarkable  the  extraordinary 
accurae5'  actually  achieved. 

Accuracy,  however,  is  not  and  can  not 

be  easily  secured.     To  take  onh*  a  single 
link   in   the   chain   of  tilings  and   events 
connecting   the    reconnoitring   aeroplane 

with     the     destruction    of   the    enemy's 
works  by  indirect  gunfire,  we  have  in  tho 
shell    itself     a    remarkable     engineering 
production  consisting  in  its  simplest  type 
of  a  number  of  component  parts,  yet  so 
perfect    in    its     components   and     in    it; 
whole    that    hundreds    of   thousands    ol 
rounds  can   be   expended   with   certainty 
of  obtaining  the  desired  results,  however 
the    shells    be     distributed     between     a 

thousand  guns.     Were  it  not  so,  warfare 
as  we  know  it  would  be  impossible,  and 
it    is    not    pleasant    to    contemplate    the 
possilde    results    of    any    inaccuracy    in 
production.     At   the   best   it   could   onl.v 

result   in   expenditure  of  ammunition  t'.> 
no   effect,   at   the   worst   it   might   cause 
destruction   of   our  own   troops,   ineapa 
citation  of  our  guns   (by  jambing),  ami 
even  the  loss  of  a  minor  or  major  action 

Such  possibilities  are  not  pleasant  to 
contemplate,   and   to   the   uninitiated    it 
might  seem  that  the  worst  Could  so  easily 

happen.     In  producing  shells  by  the  mil- 
lion, at   a  rate  never  before  attempted, 

can  we  be  sure  that   that   tiny  fraction 
of  eiTor   which    would    spell    tragedy  or 
disaster  shall  never  creep  in?    We  trust 
and   believe   that   we   can.     On   the   one 

hand,  we  have  our  best  engineering  firms 
making  (inter  alia)  gauges  for  shop  use, 
and  on  the  other  hand,  we  have  the  Na- 

tional  Physical   Laboratory   passing  un- 
der the  seal  of  its  authority  a  vast  fam- 

ily of  "super-gauges'"  for  use  by  inspec- 
tors  of  munitions.      Surely   nothing  de- 

fective   could    escape     the     close-drawn 
meshes  of  this  double  screen.     The  re- 

sponsibility resting  on   our   enginers  is 
indeed  immense.     It  sobers  one  to  think 

of    it,    but    every    human    precaution    is 
being  taken,  and  if  there  are  those  who 
have  been   a  little   disheartened   by    the 

severity    of   requirements,  let   them   re- 
member   that     these    requirements    are 

literally  essential. — Engineering  Review. 
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Lathe    Centres,    Their   Design    and    Application    Features 
By  H.  C.  f-ogarty 

The  nccemtij  of  maintaining  lathe  centres  in  a  state  of  suitable  accuracy  is  not  ahvuys 
appreciated  to  an  extent  which  their  importance  justifies.  Opportunities  for  the  application 
of  special  types  of  centres  are  7nore  frequent  thdti  ig  generally  supposed,  and  while  a  small 
fxpinditure  of  time  and  material  is  necessary  to  make  them,  the  increased  accuracy  of  the 
iriirk  produced  and  other  ohvious  advantages  more  than  repay  any  small  initial  cost. 

THK    im|)iii1anfe    of    keeping   lathe 
centres   in   perfect    eundition  is   a 
fact  which  most  mechanics  realize 

and  few  put  into  actual   practice.     Ac- 
curacy in  lathe  work  chiefly  depends  up- 

on the  accuracy  of  centres  and  upon  the 

FIG.  1. 

way  in  which  the  piece  to  be  machined 
is  centred. 

Springing  Shafts  in  Lathe 

One  of  the  most  eommnn  practices 
which  tends  towards  putting  the  centres 

in  such  a  condition  that  they  becom'i 
practically  useless  for  producing  accur- 

ate work,  is  the  use  of  the  lathe  for 
sprinains  on  straightening  shafts.  This 

practice  is  more  or  less  common  in  re- 
pair shops  but  also  exists  in  many 

seemingly  well  regulated  manufacturing 

plants.  The  constant  pounding  and  jar- 
ring which  the  lathe  and  lathe  centres, 

chiefly  the  lathe,  have  to  withstand  un- 
der such  treatment,  and  the  damage  from 

the  same  must  indeed  be  evident  to  every 
mechanic.  A  lathe  which  is  used  as  a 

straightening  machine,  can  never  be  de- 
pended upon  to  turn  out  an  accurate 

piece  of  work,  for  the  chances  are  that 
the  centres  wjll  be  considerably  out  of 
alignment. 

FIG.  2, 

It  must  be  admitted,  however,  that 
this  manner  of  straightening  shafts 

gives  excellent  results — as  far  as  the 
shaft  itself  is  concerired — but  why  use  a 

good  lathe  for  accomplishing  this  end'? 
If  the  shaft  is  badly  bent  or  kinked  a 
straightening  press,  if  one  is  available 
should  be  first  used  and  the  shaft  then 
tried  between  centres.  If  it  still  re- 

quires straightening  it  should  be  put  in 

an  old  lathe — which  most  shops  boast  of 
— and  the  necessary  work  done. 

Heavy  Cuts  and  Insufficient  Lubrication 
of  Centres 

Another  practice  which  proves  costly 
to  the  centres,  especially  the  dead  centre. 

is  allowing  the  shaft  to  run  "dry,"'  thus 
causing  the  centre  to  become  cut  and 
scored.  The  piece  to  be  machined  is  gen- 

erally put  between  centres,  the  dead 
centre  having  been  first  lubricated  and 

brought  up  to  bear  with  the  desired  pres- 
sure against  the  shaft.  The  lathe  is  now 

probably  run  at  a  high  speed  and  a  com- 
paratively heavy  cut  taken,  and  before 

long  it  begins  to  "squeal."  The  cause 
of  this  is  evident.  The  shaft  becomes 

hot  under  the  heavy  cut  and  high  speed 
and  expands  thus  binding  against  the 
centres.  The  lathe  should  never  be  run 

while  the  centres  are  squealing.  The  tail- 
stock  should  immediately  be  released  and 
the  centre  again  lubricated  with  either 

oij  or  red  lead  the  latter  giving  excel- 
lent results. 

Poor  Centreing 

Lathe  centres  are  frequently  put   in  a 
poor  condition   bv   the  lack   of   common 

FIG.  3. 

sense  when  the  work  is  being  centred. 
The  centre  must  be  drilled  to  a  sufficient 

depth  to  clear  the  point  of  the  lathe- 
centre,  and  should  be  countersunk  or 
reamed  to  the  exact  angle.  The  standard 

angle  for  lathe  centres  is  60°.  This 
insures  a  perfect  bearing  on  all  points 

of  the  centre.  The  poor  bearing  sur- 
face which  is  obtained  when  the  centres 

are  reamed  either  above  or  below  the 
standard  desTee  may  be  seen  by  refemng 
to  the  accompanying  sketch.  Fig.  1. 

Different  Styles  of  Lathe  Centres 

It  might  be  well  to  admit  at  first  that 
tlie  styles  of  lathe  centres  differ  only  in 
so  much  as  the  means  of  removing  them 

other  standards,  however,  are  the  Brown 

and  Sharp,  the  Reed,  and  the  "Jarno"" tapers;  the  taper  ranges  in  these  from 
about  0.6  inches  to  0.625  inches  per  foot. 

Removing  the  Centres 

In  order  to  remove  the  centres  from 

the  spindle  some  suitable  means  must  be 

FIG.  4. 

provided.  As  far  as  the  dead  centre  is 
concerned  it  is  usually  removed  by  run- 

ning the  tailstock  screw  back  to  the 
limit  thus  forcing  the  centre  out  by 
means  of  the  screw.  In  the  headstock 

spindle,  however,  some  other  means 
must  be  employed.  The  old  style  of 
centre  which  had  no  means  of  being  re- 

moved except  by  tapping  it  with  a  ham- 
mer or  wrench  until  it  became  loose,  has 

practically  disappeared.  This  was  a 
slow  and  expensive  method  at  best,  for 
the  constant  hammering  on  the  centre 
had  the  tendency  to  gTadually  enlarge 
the  hole  in  the  spindle  taper  and  put  the 
centres  out  of  alignment. 

This  old  style  of  centre  was  followed 
by  one  which  had  a  square  or  flat  head, 
as  shown  in  Fig.  2.  This  style  is  still 
used  in  many  shops  and  it  answers  its 
purpose  fairly  well.  To  remove  one  of 
this  style  from  the  spindle,  a  wrench  is 
placed  on  the  square  and  hy  hitting  the 
handle  of  the  wrench  a  sharp  blow,  the 
centre  becomes  loosened  and  can  be 

easily  removed. 
Still  another  style  of  centre  is  that 

shown  in  Fig.  3.  This  style  is  also  used 

quite  extensively,  more  especially  on  the 
older  type  of  lathes.  It  is  made  as 
shown  in  the  illustration,  bavins:  the  end 

from  the  spindle  is  concerned.  Both  the 
centre  angle,  which  as  was  previously 

mentioned  is  60°,  and  the  spindle  taper 
are  standard.  Tlie  taper  used  by  the 
majority  of  lathe  builders  for  their 
centres  is  the  Morse  standard.     Among 

turned  down  for  a  sliort  distance  back 
and  threaded,  tlie  threads  being  about 
16  or  18  per  inch.  A  nut  is  fitted  to  this 
thread.  To  remove  the  centre  all  that  is 

necessary  is  to  screw  the  nut  up  against 
the  spindle.  This   acts  similarly  to  a  small 
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jack-screw,   the   tendency   being'   to   pull 
the  centre  out. 

With  the  advent  of  the  more  modern 

lathes  having  a  hollow  spindle  came  tlie 
centre  which  is  used  now.  most  exten- 

sively.   This  is  a  plain  centre  as  shown 

Special  Centres  for  Drilling 

The  lathe  is  often  used  as  a  drilling' 
machine,  the  drill  chuck  and  drill  being 
held  in  the  chuck  of  the  machine.  In 

such  a  case  a  drill  pad  or  centre  as  shown 
in  Fig.  6  is  nsed  for  holding  the  work. 

the  methods  just  mentioned,  but  it  is  a 
practice  that  is  not  used  in  a  gTeat 
many  instances.  The  V  block  is  made 
as  shown  in  the  illustration  Fig.  9,  the 

base  being  planed  to  give  a  true  bearing 
surface   and    the   two   Ys   are   machined 

FIG.  6. 

in  Fig.  4.  and  to  remove  it  all  that  is 
necessary  is  to  insert  a  light  bar  into  the 
back  of  the  spindle  and  hit  the  centre 
a  slight  blow. 

Special  Centres 

The  centres  which  we  have  just  refer- 
red to  are  all  standard  and  are  used 

only  for  straight  or  taper  turning.  Be- 
sides these  there  are  several  special 

centres  in  use  but  only  a  few  of  the 
more  impoitant  will  be  mentioned  here. 

Pipe  Centres 

The  pipe  centre  is  one  of  the  most 
common  of  these.  It  is  often  necessary 
on  special  jobs  to  turn  or  cut  wrought 
iron  pipe  and  if  a  plug  has  not  been  in- 

serted in  one  end  of  the  pipe  a  cone 
centre  is  used.  Two  other  important 
styles  of  pipe  centres  are  shown  in  Fig. 
5.  The  one  shown  at  A  is  turned  from 

the  solid:  the  angle  of  the  bevel  being 

about  60°  for  the  smaller  size  of  pipe, 
but  for  pipe  of  a  large  diameter  a  bevel 

■angle  ranging  from  80°  to  90°  is  ad-vis- 
able.  As  this  style  of  centre  is  solid,  the 
Tough  pipe  end  revolving  on  it  soon  cuts 
and  scours  it.  The  centre  shown  at  B  has 

proved  itself  most  efficient  for  this  par- 
ticular line  of  work.  The  shank  is  made 

of  steel  and  is  turned  down  on  the  end 

to  a  suitable  distance  back  leaving  a  suf- 
ficient shoulder  or  collar  for  the  cone  to 

bear  against.  The  cone  is  usually  made 
of  cast  iron  and  is  bored  to  the  size  of 

tlie  end  of  the  shank,  beina'  a  nice  run- 
ning fit.  It  might  be  stated  that  a  fil- 

let left  in  the  shoulder  of  the  flank 

would  be  more  advisable  than  a  sharp 
<'orner  as  it  would  insure  a  certain  de- 

•gree  of  strength  to  this  part  of  tlu- 
<'entre.   When  in  use  the  cone  revolves  on 

This    centre   needs   no    explanation,    the 
hole  being  bored  to  any  suitable  size  to 
take  the  work  in  hand. 

Another  style  of  drill  centre  is  illus- 
trated in  Fig.  7.  This  centre  is  used 

ehieflv    for    drilling    holes    through    the 

FlU    S 

cross  section  of  a  shaft  or  bar.  To  in- 
sure that  the  hole  to  be  drilled  will  be 

in  the  direct  centre  of  the  piece  consid- 
erable care  must  be  taken  in  laying  out 

the  V  so  that  its  centre  line  will  be  ex- 
actly in  line  with  the  centre  line  of  the 

shank. 

Methods  of  Centreing 

Probably  the  most  common  method 

employed  in  centreing  shafts  is  by  the 
use  of  calipers  or  more  preferably  the 
"haemaphrodites,"  -wbicb  are  made  in 
the  coml)ined  form  of  a  caliper  and  di- 

vider. In  using  these  the  end  of  the 
shaft  is  first  chalked  so  as  to  show  the 
clear  markings,  and  the  calipers  are  set 
fo  a  distance  slightly  greater  than  the 
distance  to  the  centre  of  the  shaft. 
Scratch  marks  are  made  from  four 
points  on  the  circumference,  the  appear- 

ance of  the  markings  being  similar  to 
those  shown  in 

Fig.      S.  The 
centre  is  easily 
located  between 
these     marks     by 

FIG.  7. 

in  alignment  with  one  another.  The  sur- 
face gauge  and  block  with  the  shaft  in 

place  as  shown,  are  placed  on  some  level 
surface  for  instance  the  table  of  a  planer 
and  the  end  of  the  shaft  is  scratched  as 
shown.  The  centre  is  then  located  by  the 
same  means  as  previously  described. 

Self-Centreing  or  Bell  Punch 

An  excellent  method  of  centreing  is  by 
means  of  the  punch  illustrated  in  Fig. 
10.  The  cone  is  made  of  steel  and  is 
bored  out,  as  shown,  to  a  suitable  bevel, 

preferably  60°  to  70°.  A  hole  is  drilled 
through  the  centre  of  the  bell  casing,  in 
which  the  centre  punch  slides.  In  using 
this  punch  all  that  is  necessary  is  to 
place  the  bell  or  mouth  over  the  end  of 
tbe  shaft  and  hit  the  centre  punch  a  blow 
with  a  hammer.  This  gives  an  accurate 

centre  providing  care  has  been  previous- 
ly taken  in  holding  the  punch  square 

with  the  work.  If  the  punch  was  placed 
over  the  shaft  in  a  tilted  position  as 
shown  in  sketch  B,  Fig.  10,  the  accuracy 
of  the  centre  then  marked  could  not  be 

depended  upon. 
Centre  Square 

By  the  use  of  the  centre  square,  which 
is  included  in  every  combination  set,  a 
method  of  centering  either  rounds  or 

squares  may  be  employed  which  is  com- 
pelled to  insure  accuracy.  No  hesitation 

is  necessary  in  saying  that  centreing  by 
this  method  is  the  best  and  most  econo- 

mical in  every  respect.  The  body  of  the 
centre  square  as  shown  in  Fig.  11.  is  a 

90°  angle  and  a  slot  is  machined  through 
it   to  take  the  slifling  scale.     The  scale 

FIG    0. FIG.   10. 

the  spindle  with  tlie  pipe  thus  eliminat- 
ing the  cuts  and  scores  which  are  com- 
mon to  the  solid  style  of  centre. 

means  of  a  centre  or  priidv  punch. 
Centreing  by  means  of  a  V  block  and 
surface   gauge  gives   results   similar   to 

is  made  witli  a  narrow  slot  cut  along  its 
entire  length,  which  engages  with  a  lug 
iu  the  body  of  the  square.    By  this  means 
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the  scale  can  be  adjusted  to  any  lenii-tli 
and  is  lield  in  anj-  desired  position  by 
tightening  the  knurl  screw,  which  causes 
the  lug  to  bind  against  the  slot  in  the 
scale.  All  that  is  necessary  in  centreing 
with  this  tool  is  to  hold  the  square  over 
the  end  of  the  shaft  as  shown  and  des- 

cribe a  line.  Move  the  square  farther 
around  on  the  circumference  and  dis- 
eribe  another  line.  The  point  where  these 
two  lines  intersect  being  the  exact  centre 
of  the  shaft. 

Lathe  Centreing 

There  are  several  methods  of  centreing 
work  in  the  lathe,  the  most  common 
practice  being  hy  means  of  the  square 
centre  shown  in  Fig.  12.  The  square 
centre  A,  has  a  taper  turned  to  fit  the 
spindle  of  the  tailstock.  A  hole  is  drill- 

ed through  its  entire  length,  one  end  of 
which  is  squared  in  order  to  take  the 
tool  which  is  made  from  %  in.  or  %  in. 
square  tool  steel.  This  tool  is  ground  to 

a  60°  angle,  and  considerable  cleai-ance 
is  given  to  the  bottom  side.  This  clear- 

ance enables  the  tool  to  enter  the  re- 
quired distance.  If  the  tool  is  ground 

otherwise,  that  is  with  very  little  clear- 
ance it  would  only  be  possible  to  mark 

the  end  of  the  shaft.  This  may  be  readi- 
ly seen  by  referring  to  sketch  D,  Fig.  12. 
In  centreing  by  this  method  the  shaft 

is  first  rough  centred  by  means  of  a 
heavy  centre  punch.  It  is  then  put  in 
the  lathe  between  the  centres,  the  square 
centre  just  described  taking  the  place  of 
the   dead   centre. 

The  tool  illustrated  at  C,  Fig.  12,  is 
clamped  in  the  tool  post,  the  lathe  car- 

riage having  been  run  back  so  that  the 
fork  will  come  opposite  the  end  of  the 
shaft  to  be  centred.  The  shaft  is  then 

driven  by  means  of  the  face  plate  and 
dog;  the  square  centre  is  gradually  fed 
in,  while  at  the  same  time  the  tool 
post  is  fed   across,    the    forked    tool 

c 

forcing  against  the  end  of  the  shaft 
till  it  runs  perfectly  true.  The 
centre  thus  made  is  nest  drilled  to 

the  depth  which  will  be  sufficient 
to  clear  the  point  of  the  centre. 
The  most  suitable  drill  to  use  for  this 

is  the  well  known  combination  drill, 
which  is  made  in  several  different  sizes, 

the   angle   of  the   reamer  being  the  re- 
quired degree  for  the  centre. 

Chuck  and  Steady  Rest 

This  method  of  centreing  bars  is  also 
extensively  used  and  is  found  to  give 
entire      satisfaction,      especially      when 

adjusted  that  it  comes  in  tlie  exact 
centre  line  of  the  work,  and  in  operation 
the  lathe  carriage  is  moved  forward  till 

the  tool  "spots"  the  centre.  A  slight 
pressure  will  force  the  point  and  cutting 
edges  into  the  work,  thus  enabling  a 

centre  of  sufficient  depth  for  the  pur- 
pose required  to  be  made. 

If  the  foregoing  remarks  are  followed 
out  there  is  no  doubt  but  that  a  great 
deal  of  the  trouble  often  encountered  in 

securing  perfect  centreing  will  be 
eliminated,  and  as  a  result  better 
and  more  accurate  work  will  be 
turned  out. 

several  pieces  of  the  same  size  are  to  be 
centred.  One  end  of  the  bar  is  chucked 

true,  while  the  other  end  is  held  in  the 
steady  rest,  the  jaws  of  which  are  set 

centrally  for  the  size  of  the  bar.  A  com- 
bination drill  is  held  in  the  tailstock 

spindle  and  this  is  fed  into  the  stock, 
thus  centreing  it.     In  using  this  method 

CONCERNING  EXPLOSIVES 

IN  a  paper  by  Professor  Percy  F.  Frank- 
land,  read  before  the  Birmingham  Sec- 

tion of  Chemical  Industry,  the  author 

said: — "The  disruptive  properties  of 
gun-cotton  are  greatly  moderated  by 

gelatinizing  by  means  of  solvents — ace- 
tone, acetic  ester,  alcohol,  ether,  etc. — 

and  bv  mixing  with  nitro-glvcerine  bal- 

FIG.  13. 
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edge. 

a  universal  chuck  is  desirable,  but  either 

a  three  or  four-jawed  independent  chuck 
may  be  used  without  the  necessity  of 
truing  up  each  separate  piece.  By 

loosening  one  jaw  in  a  three-jaw  chuck, 
or  two  jaws  in  a  four-jawed  chuck,  the 
work  will  be  released  and  another  one 

can  be  chucked  in  exactly  the  same  posi- 
tion. 

Spot  Centreing 

This  method  of  centreing  is  used  only 

in  eenti'eing  short  pieces  of  stock, 
or     in     finding    the    centre    of    a 

>/ 

.^ 

B 
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chucked  piece,  which  requires 

I-'IG.  12.        a     hole     drilled     through     its 
centre.  The  tool  for  this  pur- 

pose is  illustrated  in  Fig,  13,  care 

being  taken  to  have  suitable  clear- 
ance back  from  the  point  and  cut- 
ting edges  of  the  tool.  This  tool 

is    clamped    in    the  tool  post,    being    so 

CutlitiQ 

listic  materials  like  cordite  and  other 

smokeless  powders  are  obtained. 

There  is  still  another  class  of  explos- 
ives which  combine  great  safety  in  hand- 
ling with  enormous  disruptive  effect — 

picric  acid,  discovered  by  Woulfe,  of 
London,  in  1771,  but  first  used  by  the 

French  under  the  name  of  'Melinite'  for 
filling  shells  in  1881,  and  later  by  the 

English  under  the  name  of  'Lyddite.' More  recently  this  has  been  replaced  by 

trinitrotoluene,  first  proposed  by  Haeus- 
sermann  in  1891  for  filling  shells,  and 

used  by  our  service  under  the  mark 
'T.N.T.'  It  is  even  less  sensitive  to 

shock  than  picric  acid.  'Ammonal,'  used 
by  the  Austrians  for  shell-filling,  is  a 
mixture  of  'T.N.T. '  with  ammonium 
nitrate,  charcoal  and  aluminum  powder. 
It  is  both  very  safe  and  very  powerful. 
'  T.N.T. '  is  much  used  for  demolishing 

bridges.  It  is  so  insensitive  to  shock  that 
it  is  not  exploded  on  being  struck  by  a 

rifle  bullet,  and  when  in  a  shell  it  with- 
stands the  impact  of  the  latter  piercing 

an  armour-plate. 
' '  Tetra  -  nitro  -  aniline,  obtained  by 

Flurscheim,  enjoys  the  unique  position 

among  explosives  of  having  been  dis- 
covered in  Great  Britain.  It  is  said  to 

be  as  safe  as,  and  even  more  powerful 

than,  trinitrotoluene." 

The  Algoma  Steel  Corporation,  Sault 
Ste.  Marie,  Ont.,  is  selling  a  quantity  of 
electrical  equipment  formerly  used  as  an 
auxiliary  lighting  plant. 
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Sheet  Metal  Elbows,  Their  Development  and  Laying  Off- V. 
By  J.  W.  Ross 

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

geometry  is  desirable.  Through  the  medium  of  these  articles,  the  author  places  practical 
examples  at  the  disposal  of  our  readers,  and  the  knowledge  to  be  gained  by  a  close  and  per- 

sistent study  of  the  principles  and  methods  em^ployed  will  well  repay  tlie  time  spent. 

ELBOW    AND    OVAL-SHAPED 
CROSS-SECTION 

FIG  24  shows  elevation  and 
 c-ross- 

section  plan  views  of  a  fi  .•e-piei-e 
90-de2Tee  elbow,  the  cross-section 

plan  bein"'  shaped  oval  fashion,  with 
two  flat  sides. 

The    elevation    and    mitre      lines     are 

drawn   as   in   precedina;   problems.    The 

'0       J      4  ̂  

FIG.   24. 

neutral  diameter  AD  is  equal  lo  24  inches 
and  the  radius  OD  to  27  inches.  Divide 

AD  into  4  equal  parts  as  G^SW.  With  6' 
as  centre  and  6'A  as  radius  strike  the 

neutral  quadrant  A6.  Also  with  4''D  as 
radius  and  4'  as  centre  draw  the  quadrant 

D*.  Draw  the  line  6  5  4  parallel  to  AD 
and  tangent  to  the  two  quadrants.  The 

half  cross-section  plan  is  shown  by 
A654D.  Divide  the  quadrants  A6  and 
D4  each  into  the  same  number  of  equal 

parts,  projecting'  these  points — througli 
and  at  risjht  ans'les  to  AD — to  the  mitre 
line  BC.    Number  all  points  in  consecu- 

FIG.  26. 

tive  order  ami   in   rclalion  to  each  inler- 
spctin?  line. 

A-_^l^-i^l^ 

k^},^^:^^^ 

k^ 

I'y' 

FIG.   27. 

obtained  from  its  diameter  by  the  com- 

bined radii  of  the  two  quadrants  as  A&- 
and  D4''  will  equal  the  stretchout  of  the 
plate,  which  equals  (2X12)4-(12X3.14) 

equals  24+3711-16,  equals  6111-16  in. 
Measure  61 11-16  inches  along  the  line 

N51N,  Fig.  26.  Bisect  at  5^.  Measure  off 
5^&  and  5141,  Fig.  26  equal  to  5  6  and  5  4, 
Fig.  24,  which  equals  6  inches  each. 

Measure  of  6^^  and  4'4',  Fig.  26,  each 
equal  to  the  quarter  circles  9  6  and  1  4, 
whicli  is  9  27-64  inches.  The  end  dis- 

tances, 5^&  and  4^5^  are  then  each  equal 

to  6  inches.  Divide  6^61  and  4>4i,  Fig.  26, 
each  into  twice  the  number  of  parts  as  in 

each  quadrant  9  6  and  4  1,  Fig.  24. 

Through  these  points  erect  perpendic- 
ulars, and  number  accordingly.  Trans- 

fer the  distances  as  9^9^,  8^8^,  etc.,  Fig. 
24,  over  to  their  corresponding  numbers 
on  Fig.  26. 

Fig.  26  shows  the  full  pattern  for 

courses  I  and  V  and  the  half  pattern 

for  course  III,  laps,  etc.,  to  be  drawn  in. 
Courses  II  and  IV  are  developed  sim- 

ilarly to  course  W,  Fig.   18,  using  the 

tlie  sides  of  the  neutral  section.  Measure 

off  D^Di,  Fig.  29,  equal  to  4X24  inches, 
which  equals  96  inches.  Divide  this  into 

A  equal  spaces  representing  the  4  sides 
of  the  square.  Erect  perpendiculars 

through  these  points  as  shown  by 

DiD-A^^LDi,  Fig.  29.  Make  D'C,  D-C, 

Fig.  29,  each  equal  to  the  length  DC, 

Fig.  28.  Also  measure  off  A^B,  A^B,  Fig! 
29,  each  equal  to  AB,  Fig.  28.  Connect 
these  points  with  straight  lines  as  shown 
in  Fig.  29. 

The  templet  without  laps  for  courses 
I  and  III  is  shown  in  Fig.  29.  Fig.  30 

shows  the  pattern  for  course  II  and  is 

self  explanatory  if  the  preceding  prob- 
lems have  been  thoroughly  understood. 

HARDENING    HIGH-SPEED    SCREW 
MACHINE   TOOLS 

By  R.  A.  Mulholland* 
NOW  that  the  price  of  high-speed  steel 
is  soaring,  it  behooves  the  machine  shops 
of  the  country  to  give  serious  thought  to 
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Twice  the  lensrth  of  tlie  flat  side  6  5  4 

added  to  the  circumference  of  the  circle 

neutral  diameter  and  cross-section  sim- 
ilar to  course  I,  Fig.  24.  The  stretchout 

for  courses  II  and  IV  will  be  equal  to 

6111-16  +  7  times  the  plate  thickness 
for  a  slack  fit.  The  pattern  is  shown  in 

Fig.  27. 

Elbow  with  Square  Section 

Fig.  28  shows  the  elevation  and  square 

section  plan  view  of  a  3-course  90-degTee 
elbow.  The  neutral  diameter  AD  equals 

24  inches  and  DO  27  inches.  The  eleva- 
tion and  mitre  lines  are  in  the  usual 

manner.  A'D'D".\-  shows  the  plan  view. 
The  stretchout  is  equal  to  tlie  sum  of  all 

the  conservation  of  their  present  supply. 

Much  good  steel  is  wasted  every  day 

(hrough  poor  practice  in  heat  treatment. 
A  tool  improperly  hardened  naturally 

has  to  be  ground  oftener  tlian  a  pro- 
perly hardened  one,  and  the  result  is  a 

so^rious  loss  in  manufacturing  time  and 

a  waste  of  perfectly  good  high-speed 
steel. 

All  (he  up-to-date  methods  may  be 
practised  in  the  hardening,  and  yet  the 

tool  may  prove  unsatisfactory  when  run 

at   the   Sliced   and  feed   that   high-speed 

•rciiisultliig    Motallurglsl,    Incllniinpolls,    Ind. 
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steel  will  stand  when  pi-operly  treated. 
Some  of  the  most  serious  troubles  have 

been  experienced  in  the  hardening  of 
screw  machine  tools,  such  as  special 
shaped  cutting-ofl  tools,  box-turning 
tools  and  facing  tools —  in  fact,  any  tool 
that  is  ground  from  the  annealed  bars 
as  they  are  received  from  the  mill,  and 
have  one  of  the  cutting  edges  on  one  of 
the  sides  of  the  annealed  bar.  Especially 
is  this  true  of  the  box-turning  tool  where 
generally  little  or  nothing  is  ground  from 
the  face  of  the  tool  stock.  Most  of  these 

tools  are  made  from  %  x'  1  in.  stock, 
and  require  no  forging  before  they  are 
ground  on  the  emery  wheel. 

The  practice  of  making  stock-remov- 
ing screw  machine  tools  should  not  differ 

in  any  essential  from  the  making  of  taps 
and  the  more  delicate  tools  that  are 

made  in  the  tool  room.  What  competent 
tool-maker  would  think  of  making  an 
expensive  tool  from  a  piece  of  stock  that 

was  just  large  enough  to  "clean  up?" 
Did  you  ever  stop  to  consider  why  the 

experienced  tool-maker  always  turns  off 
at  least  5  per  cent,  of  the  diameter  be- 

fore attempting  to  make  a  tool  that  must 
have  an  enduring  cutting  edge?  The 
theory  is  the  same  for  large  and  small 
tools.  The  reason  is  that  the  annealed 
bars  as  received  from  the  mill  have  a 
thin  shell  of  decarbonized  scale,  so  to 
speak,  on  the  outside.  This  decarbonized 
area  must  be  removed  before  a  good 
cutting  edge  can  be  secured  that  will 
harden    satisfactorily. 
A  simple  method  for  doing  this  is  to 

grind  the  tool  to  its  approximate  shape, 
and  then  put  it  in  the  milling  machine 
and  remove  about  5  per  cent,  of  the 
thickness  of  the  stock  from  the  surface 

that  is  to  be  the  cutting  edge.  If  this  is 
done,  when  the  tool  is  properly  hardened 

it  will  have  its  maximum  cutting  capac- 
ity and  will  run  longer  on  fewer  grind- 

ings  than  will  the  tool  made  from  the 
rough  stock  without  first  removing  the 

decarbonized  area.  The  practice  of  dis- 
regarding the  decarbonized  area  in  all 

forms  of  tool  steel  has  always  been  and 
always  will  be  a  great  source  of  loss 
both  in  the  efficiency  of  the  tool  and  the 
cause  of  excessive  tool  steel  bills. 

The  actual  hardening  of  high-speed 
steel  is  a  comparatively  simple  matter, 
and  if  the  tool  is  properly  prepared  for 
hardening  there  is  little  doubt  that  the 
result  will  be  better  than  the  average 
shop  is  now  obtaining  from  the  careless 

way  that  high-speed  screw  machine  tools 
are  made  in  a  large  number  of  plants. — 
Iron  .Xcp. 

  ®   
MANGANESE  BRONZE 

LARGE  quantities  of  non-ferrous  scrap 
must  accumulate  from  time  to  time, 

and  the  problem  of  its  economic  dis- 
posal is  of  interest.  The  methods  used 

at  the  Washington  Navy  Yard  were  re- 

cently described  in  a  paper  before  the 
.\nierican  Society  of  Naval  Engineers 
by  Lieut.  J.  B.  Rhodes,  U.  S.  Navy,  deal- 

ing particularly  with  manganese  bronze. 
Tlie  following  materials  were  available, 
with  the  compositions  approximately  as 
shown : 

1. — Naval  brass:  Copper,  62  per  cent.; 
zinc,  37  per  cent. ;  tin,  1  per  cent. 

2. — Cartridge-case  metal :  Copper,  68 
per  cent.;  zinc,  31.6  per  cent.;  nickel, 
0.4  per  cent. 

3. — Manganese  bronze :  Copper,  59  per 
cent.;  zinc,  41  per  cent. 

4. — Commercial  brass>  can  be  used  in 
small  quantities,  but  should  be  avoided, 
as  the  lead  content  is  too  high. 

The  results  of  experiments  during 
about  six  months  have  shown  that  it  is 

practicable  to  make  high-grade  ingots  in 
an  oil-fired  "Rockwell"  furnace  of 
about  two  tons  capacity.  This  has  been 
accomplished  in  spite  of  the  well-known 
prejudice  against  open-flame  furnaces  in 
the  manufacture  of  non-ferrous  alloys. 
Oxidation  has  been  reduced  to  a  very 
small  amount  by  using  wood  scraps  from 

pattern  shop,  and  salt.  The  bath  is  pro- 
tected by  the  molten  salt,  and  the  wood 

ensures  a  reducing  rather  than  an  oxidiz- 
ing atmosphere  in  the  furnace. 

In  undertaking  the  manufacture  of 
manganese  bronze  a  special  hardener  is 
Hrst  made,  and  is  regarded  as  the  secret 
of  the  whole  process.  A  satisfactory 
mix  consists  of  100  lb.  copper,  25  11).  mild 

steel,  25  lb.  of  80  per  cent,  ferro-man- 
ganese,  made  by  melting  the  steel  and 

alloy  together,  and  then  addinu  the  cop- 
per as  quickly  as  the  melt  will  take  it. 

In  using  the  scrap  it  is  necessary  to 
know  the  approximate  analysis.  The 
desired  composition  is: 

Per  cent. 

Copper         57.0 
Zinc          40.0 
Iron            1.0 

Manganese            0.75 
Aluminum             0.75 
Tin             0.50 

The  usual  losses  in  zinc,  manganese, 
aluminum,  and  tin  are  allowed  for,  and 
a  heat  melted  and  cast.  After  analysis, 
the  final  adjustments  are  calculated  and 
allowed  for  (particularly  zinc,  which 

must  be  41  per  cent,  in  the  finished  cast- 
ing) when  re-melting  for  use  in  the  fin- 
ished casting. 

In  melting  in  the  oil  furnace,  the  most 
difficult  scrap  to  melt  should  be  charged 
first,  although  all  but  finals  may  be 
charged  at  once.  As  soon  as  melted,  the 
hardener  should  be  added.  In  about  half 

an  hour,  charge  the  remaining  scrap  (if 
charge  is  not  made  all  at  the  same  time) 
and  continue  the  melt.  After  the  heat 

is  well  up,  add  zinc,  then  tin  (if  neces- 
sary),   and    finally   aluminum;    stir   well 

and  tap.  Small  ladles  are  used  for 

pouring  the  ingots.  Ingots  are  number- 
ed to  show  the  heat,  and  turned  into  the 

store  awaiting  analysis.  The  cost  of  the 
method  is  high,  on  account  of  the  labor 
in  pouring  and  marking  ingots,  but, 
counting  in  furnace  loss,  labor,  fuel,  and 

upkeep  of  furnace  it  is  less  than  2  cents 
per  lb.,  so  that  scrap  worth  7^4  cents  per 
lb.  can  be  converted  into  manganese 
bronze  to  cost  not  over  10  cents  per  lb. 

One  of  the  heats  gave  82.000  II).  tensile 
strength,  and  28  per  cent,  elongation. 

Quite  frequently  75,000  lb.  tensile 
sti-ength  and  20  per  cent,  elongation  are 
obtained  in  sand  castings.  If  high  pour- 

ing temperatures  are  avoided  and  the 
metal  is  poured  when  it  ceases  to  give 
off  zinc  fumes  in  large  volume,  excellent 
values  will  be  obtained  so  long  as  the 
zinc  content  is  kept  at  41  per  cent. 

  ©   
PLATING   ALUMINUM   WITH 

NICKEL 

AN  apparently  successful  method  of 
|)liitiii(g  aluminum  with  nickel  is  de- 

scribed in  a  recent  number  of  the  Bul- 

letin de  la  Societe  d  'Encouragement 
pour  1 'Industrie  Nationale,  by  .J.  Canac 
and  E.  Tassilly.  The  process  permits  the 

direct  deposition  of  nickel  on  aluminum 
in  an  adherent  form.  The  metal  is  clean- 

ed by  passing  it  through  a  bath  of  boil- 
ing potash  and  then  scrubbed  with  milk 

of  lime.  After  soaking  in  a  bath  of 

0.2  per  cent,  potassium  cyanide  for  sev- 
eral minutes,  it  is  submitted  to  the  ac- 
tion of  an  iron-hydrochloric  acid  bath, 

500  parts  HCl.  500  part  H^O  and  one 
part  iron,  until  the  metal  takes  on  a 
certain  appearance  described  as  metallic 
"watering."  It  is  washed  with  water 
after  each  of  these  operations. 

The  formula  found  satisfactory  for 

nickel  plating  is: — Water,  1,000  cu.c. ; 
nickel  chloride,  50  grams;  boric  acid,  20 

grams.  The  current  is  1  amp.  at  2^/2 
volts.  The  plated  metal  is  said  to  have 
a  pleasing  soft  gray  appearance,  easily 
taking  a  metallic  luster  when  polished 
with  a  wire  brush,  the  plating  being  re- 

markably adherent.  It  is  claimed  to  en- 
dure hammering  and  to  bend  in  sheet 

form  without  cracking.  The  metal,  as 

cleaned  in  the  iron-acid  bath,  shows  un- 
der the  microscope  a  surface  full  of 

minute  cavities  in  which  the  nickel  de- 

posits and  adheres. 

Quarter  Turn  Drive. — We  are  advised 
by  r.  Reddaway  &  Co.,  Montreal,  that 

for  the  "Quarter  Turn  Drive,"  described 
and  illustrated  on  page  366,  October  14 

issue  of  Canadian  Machinery,  a  "Camel 
Hair"  belt  is  employed.  They  further 
state  that  an  8-inch  belt  of  same  brand 
takes  care  of  the  crossed  drive  of  a 

heavy  planer  in  the  same  plant. 
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PROGRESS  IN  NEW  EQUIPMENT 
A  Record  of  New  and  Improved   Machinery  and   Accessories  for  the  Machine, 

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

IMPKOVED   TYPE   POST   HAMMER 

THE  Q.M.S.  Co.  have  placed  upon 
the  market  an  improved  type  post 

hammer,  as  illustrated  in  the  ac- 
companying photograph.  The  extremely 

high  price  of  tool  steel  makes  it  a  valu- 
able adjunct  to  any  machine  shop  equip- 

ment. Short  pieces  of  tool  steel,  which 
were  formerly  scrapped,  can  be  drawn 
down  and  used  for  small  lathe  tools  and 
in  tool  holders. 

This  hammer  is  particularly  adapted 
for  all  classes  of  light  forging  and  can 
be  easily  handled  by  a  blacksmith,  doing 
away  with  the  necessity  of  a  helper. 
The  machine  can  be  operated  by  steam 
or  compressed  air.  A  patented  valve 
movement  insures  perfect  control.  If 
treadle  is  brought  down  to  the  limit,  the 
ram  will  give  a  hard,  full  blow,  the  same 
as  a  drop  hammer;  or  the  treadle  can 
be  pressed  down  part  way,  when  the 
ram  will  give  repeated  hard  or  light 
blows,  as  may  be  required.  The  change 
from  one  kind  of  blow  to  another  is 

made  instantly  and  smoothly. 
The  Vulcan  Engineering  Sales  Co.. 

Chicago,  are  distributors  of  this  product. 

  ®   
RAIL  ENDING  MACHINE 

THE  accompanying  illustrations  show  a 
recent  design  of  rail-ending  machine  for 
operating  on  the  high  carbon,  high  man- 

ganese, open-hearth  rails,  as  made  to- 
day. 

The  general  outline  of  the  macliine, 

which  is  produced  by  the  Newton  Ma- 
chine Tool  Works,  Inc.,  Philadelphia, 

Pa.,  closely  follows  preceding  designs, 

with  improvements  in  details  of  con- 
struction to  provide  for  the  high  resist- 

ance   encountered     on    the     material    re- 
ferred to. 

The  motor  is  mounted   on  the  top   of 

the  machine   and   drives   through   a  ten- 

IJiPROVED    TYI'K    POST    HAM.MEK. 

inch  wide  belt  through  phosphor  bronze 
worm  wheel  and  hardened  steel  worm  of 

steep  lead,  the  worm  wheel  being  double- 
keyed  to  the  spindle.  The  spindle  is  one- 
half  the  diameter  of  the  cutter  head ; 

thus  giving  a  sense  of  proportion  which 
u-ould  not  be  obtained  by  quoting  figures. 
Bearings  are  capped  and  bronze 

bushed,  so  tliat  compensation  for  wear 

is  provided. 
Feed  is  by  stationary  screw  and  re- 

volving nut,  thrust-bearing  taken  by  en- 
closed ball  bearings  eight  inches  in 

diameter. 

Tlie  spindle  has  a  movement  of  2'''4  in. 
forward  movement,  having  hand  adjust- 

ment and  four  changes  of  feed  amount- 
ing to  1/64-1/32-3/64-1/16  of  an  inch 

per  revolution,  the  revolutions  of  the 
cutter  head  being  from  five  to  fifteen  per 

minute.  In  addition,  the  spindle  has  ad- 
justable automatic  stop,  with  safety 

limits,  so  that  spindle  cannot  jam  at 
either  end,  and  is  also  furnished  with 
power  quick  return  motion.  All  gears 
are  fully  enclosed  and  principal  driving 
and  feed  gears  run  in  oil. 

The  base  is  surrounded  by  the  pan, 

and  a  circulating  pump  and  distribution 
system  for  cooling  the  tools  is  provided. 
This  includes  cored  openings  in  the  base, 
which  provides  for  the  ready  removal  of 

cliips.  Lifting-  hooks  are  fitted  so  that 
the  machine  can  be  readily  transported 
from  one  position  to  another  to  take 

care  of  the  different  lengths  of  rails  en- 
countered in  the  mill. 

Cutter  head  is  of  the  three-tool  type, 
and  can  be  used  either  with  solid  cut- 

ters or  with  tool-holders.  Rails  are 
clamped  in  a  chuck,  fitted  with  hardened 

serrated  plates,  the  mouth  of  chuck  be- 

m:\v  nicsiGN  k.mi.  tindint,  m.vcitine \i:\\    iicsic.v   i!.\n,-i',MiiNi;   maciiink. 
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ing  bevelled  iii  all  directions  to  provide 
for  the  ready  entrance  of  rail.  The 

clamp  is  of  a  patented  clearance  air- 
operated  type,  providing  a  clamping 
pressure  of  32  tons,  operation  being  by 

valve  shown  in  the  foreground  of  photo- 
graph. Adjusting  screw  on  the  air 

clamp  is  provided  with  hand  wheel  to 
take  care  of  the  various  sections  of  rail 

placed  in  the  machine. 

These  machines  work  in  conjunction 
with  machines  for  drilling  splice  bar 
holes,  and  in  developing  this  machine  the 
aim  has  been  to  produce  a  machine  with 
a  capacity  on  tee  head  rails  in  excess  of 
that  of  the  drilling  machine. 

  ®   
LARGE  PNEUMATIC   RIVETER 

THERE  have  recently  been  built  by  the 
Hanna  Engineering  Works,  Chicago, 
what  are  believed  to  be  two  of  the 

largest  pneumatic  riveters  in  existence. 
Each  machine  has  a  reach  of  21  ft.,  and 
is  capable  of  exerting  a  pressure  of  100 
tons  on  the  rivet  die  at  100  pounds  air 
pressure.  An  idea  as  to  its  size  can  be 
obtained  when  the  weight  of  40  tons  is 
considered. 

In  this  riveter,  have  been  combined  in 

a  simple  form,  toggles,  levers  and  guide 
links  to  give  the  large  opening  of  the 

toggle  joint  movement  with  its  gTadual-  ' 
ly  increasing  pressure  until  the  desired 
pressure  is  reached,  and  a  simple  lever 
movement  throughout  a  considerable 
space  under  approximately  maximum 
pressure.  This  space  is  sufficient  so  that 
there  need  be  no  uncertainty  about  the 

pressure  applied  on  rivet;  and  the  mach- 
ine once  adjusted  for  a  certain  length  of 

rivet  and  thickness  of  plate,  will  require 

I,.\RGE    PNEUM.^TIC    lUVETER, 

no  further  adjustment  for  ordinary 
variations  in  length  of  rivets,  size  of 
holes,  or  thickness  of  plates,  thus  pro- 

ducing hydraulic  results  with  a  pneu- 
matic riveter. 

These  heavy  duty  riveters  are  furnish- 
ed with  cylinders  having  22  inches  of 

piston  stroke  with  a  relative  travel  oil 

0^/4,  in.  of  the  rivet  die.  As  in  the  small- 
er machines,  the  toggle  action  takes 

place  during  the  first  half  of  piston 
travel,  that  is  11  inches,  which  represents 
approximately  the  first  4%  in.  of  die 
travel.  At  this  point  the  mechanism 
automatically  changes  into  a  simple  lever 
action,  without  a  critical  point,  thus  pro- 
■ducing  the  rated  tonnage  of  the  mach- 

ine at  the  rivet  die,  and  practically  uni- 
form for  the  last  inch  of  the  die  travel. 

By  the  use  of  an  inexpensive  pressure 
regulating  valve  in  the  air  supply  line  to 
riveter,  the  pressure  of  air  at  the  cylind- 

er can  be  quickly  changed  to  vary  the 
pressure  on  the  rivet  dies  to  produce  any 
tonnage  the  operator  may  deem  advis- 

able for  any  size  of  rivet  he  may  wish 
to  drive. 

This  is  a  large  machine  and  marks  a 
new  era  in  the  riveting  world.  The  Vul- 

can Engineering  Sales  Co.,  Chicago,  are 
placing  these  riveters  on  the  market. 

— m — 
LIQUID  MEASURING  DEVICE 

A  NEW  nieastiring  instrument  for  in- 
dicating the  quantity  of  liquid  contained 

in  tanks  and  similar  storage  receptacles 
is  now  being  placed  on  the  market.  The 
device  operates  on  what  might  be  termed 

a  hydro-pneumatic  principle,  and  its  suc- 
cessful adaptation  to  industrial  re- 

quirements will  enable  the  abandon- 
ment of  floats,  gauge  glasses,  ami 

similar  mechanical  devices  whieli 

are  not  always  satisfactory  from 
the  point  of  accuracy,  reliability, 
case  of  observation,  etc. 

Stancliffe's  patent  liquid 
measuring  device  operates  througli 
the  medium  of  a  metal  tube, 
one  end  of  which  is  im- 

mersed to  the  full  depth  of  the 

liquid,  and  the  other  end  con- 
nected to  the  instrument.  The 

instrument  consists  of  a  small  pot 
or  vessel  containing  mercury, 

thus  causing  it  to  ascend  a  suit- 
ably arranged  scale  according  to 

the  degree  of  pressure.  The  tube 
from  the  mercury  chamber  to  the 
storage  tank  is  connected  above 
the  level  of  the  mercury,  so  that 
the  air  pressure  passes  through 

the  connecting  tube  to  the  bot- 
tom of  the  liquid,  where  it 

escajies.  The  pressure  at  which 
lliis  happens  is  proportional  to 
the  height  or  head  of  liquid 
above  the  bottom  of  the  tube. 

Consequently  as  the  air  pressure 

varies  with  the  head  of  liquid,  the 
mercury  column  supported  by  the 

air  pressure  will  vary  correspond- 
ingly. The  pressure  at  which  the  air 

escapes   is   determined   by   the   mercury 

LIQUID   MEAiSTJRraG  DEVICE. 

refusing  to  rise  further  into  the  scale 
tube.  This  tube  is  graduated  to  suit 
the  specific  gravity  of  the  liquid  being 
measured. 

It  is  obvious  that  this  instrument  can 

be  placed  above  or  below,  or  at  any 

distance  from  the  liquid  to  be  measur- 
ed, and  as  the  connecting  pipe  contains 

air  only,  it  is  not  affected  by  frost. 
The  patents  in  connection  with  the 

device  are  controlled  by  the  Universal 

Liquid  Measuring  Devices,  Ltd.,  125  Isa- 
bella Street,  Toronto,  Ont. 

  ©   
ELECTRICITY  FROM  BELT  SLIP 

THAT  the  unavoidable  slight  slip  of  all 
running  belts  on  their  pulleys  produces 
static  charges  of  electricity  in  these  two 
bodies  has  often  been  remarked,  and  it 
has  sometimes  been  suggested  that  this 

has  been  the  cause  of  mysterious  explo- 
sions in  powder  works.  Interest,  there- 
fore, attaches  to  a  simple  device  for  re- 

moving this  charge,  described  by  W^.  T. Estlick,  in  the  Electrical  Review  and 
Western  Electrician. 

It  was  used  in  a  textile  mill  where  cot- 
ton looms  were  running  with  rubber 

work,  so  that  it  was  necessary  to  keep 

the  room  perfectly  dry.  These  condi- 
tions caused  the  accumulation  of  large 

charges  of  electricity  in  the  belts  of  the 
motors  driving  the  looms,  with  the  result 
that  the  belts  attracted  all  the  particles 
of  lint  flcating  about,  eventually  shaking 

them  on  to  the  yarn  and  making  the  work 
dirty.  The  bits  of  lint  would  also  gather 
in  the  motor,  and  when  this  was  blown 
out  would  settle  on  the  work. 

On  two  occasions  also  a  squi  Tel-cage 
motor  burnt  out,  apparently  from  no 
other  cause  than  that  of  the  charge  in  the 
rotor  discharging  to  earth  by  sparkling 

across  on  to  the  stator  winding  and  punc- 
turing the  insulation.  Copper  strips 

connected  to  earth  were  then  placed 
above  and  below  the  belt,  brushing 

lightly  against  it.  After  this  no  more 

burning  out  occurred,  and  the  collection 

of  the  particles  of  lint  was  also  pre- vented. 
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SLANDERING  OUR  SHELL  MANUFACTURERS 

WlTillX  tlu'  |iii.sl  IVw  weekfi,  alti'iiipt  has  liceii  iiiaile 
to    discredit    the    success    achieved    l)y   Canadian 
inanufaetiirers  of  munitions.     Infonnation  reach- 

ed us  thill   American  manufacturers  of  machine  tools  and 

other  c(|ui|iiiieiit   were  lieing  zealously  plied  with   (ales  of 

the  tremendous  losses  being'  suffered  bj'  Canadian  shell 
producers,  on  account  of  the  unprecedented  number  of 
rejections  which  the  Imperial  Government  had  found  to  be 
necessary.  Since  the  war  started,  it  has  become  quite 

proper  to  speak  in  millions — it  is  so  much  more  impressive. 

Naturally,  then,  a  million  rejected  shells  of  one  firm's 
manufacture  made  a  ready  weapon  for  the  detractors  of 
our  operative  and  administrative  staffs. 

AVe  have  taken  some  pains  to  prove  the  truth  of  the 

assertion  or  uncover  its  falseness,  and  are  now  in  a  posi- 

tion to  say  authoritativelj-  that  there  is  absolutelj'  no 
foundation  for  the  statement. 

The  evident  intent  of  spreading-  broadcast  among 
American  manufacturers  the  tale  that  one  Canadian  firm 

of  itself  had  a  million  shell  rejections  was  to  create  dis- 
trust regarding  payments  for  maeliine  tool  equipment  sup- 
plied or  on  order,  and  incidentally  to  hamper  not  only  the 

maintenance  of  the  production  standard  we  have  already 
attained,  but  offset  further  progress  and  development. 

Most  people  have  the  impression  that  shell  manufac- 
ture as  prosecuted  in  Canada  is  a  protitable  undertaking, 

the  suggestion  of  bankruptcy  which  the  rejection  of  a 
million  shells  portends  savors  therefore  more  or  less  of 

grim  humor.   ®   

THE  COMMERCIAL  PROSPECTS  OF  NEUTRALS 

THAT  efforts  to  skim  the  cream  of  European  business 
after  the  war  will  be  made  by  all  parties  capable  of 
doing  so,  goes  without  saying,  but  just  how  far 

European  nations  in  general  and  the  Allies  in  particular 

v;ill  submit  to  this  process  is  a  matter  which  will  be  set- 
tled by  the  European  nations  themselves. 

The  resumption  of  ordinary  commercial  production  by 
our  manufacturers  will  be  accelerated  according  to  the  rate 
at  which  material  and  labor  return  to  their  fonner  basis. 

That  such  return  will  be  gradual  and  perhaps  prolonged  is 

more  than  probable,  consequently  a  considerable  propor- 

tion of  Canada's  industrial  activity  will  be  available  for 
use  in  the  rebuilding  of  Europe. 

The  recent  action  of  the  Central  States  in  abolishing 

the  tariff  between  Germany  and  Austria  will  not  be  over- 
looked by  the  British  Empire  and  its  associates,  and  the 

present  union  of  nations  which  has  been  consecrated  with 
the  blood  of  the  proudest  and  best  of  their  manhood  may 
well  be  expected  to  have  a  strength  and  closeness  which 
will  be  proof  against  unlimited  exploitation. 

In  these  days  it  is  deeds,  not  words  that  count,  and  if 
the  deeds  of  powerful  neutrals  are  limited  to  the  laying  of 
plans  whereby  they  may  profit  from  the  misfortunes  of 
others,  we  may  rest  assured  that  the  plans  will  meet  with 
just  sucli  success  as  they  deserve,  no  more  and  no  less. 

Nations  which  are  able  and  willing  to  fight  for  the 

rights  and  liberty  of  weaker  nations  are  more  than  likely 

to  see  that  the  credit,  thanks  and  opportunities  oU'ered  in 
return  are  duly  received  by  the  proper  parties. 

The  recently  announced  organization  of  leading  busi- 
ness men  in  New  York  for  the  express  purpose  of  captur- 

ing trade  after  the  war  seems  rather  like  a  case  of  the 
wisli  being  father  to  the  thought.  That  tlie  Allies  will  bo 
in  a  slate  of  exhaustion  after  the  war,  is  without  doubt, 

bul  I  hat  they  will  allow  an  onlooker  to  approach  from  a 
place  of  safety  and  offer  lielp  at  a  price  after  tlie  danger 
has  been  averted,  is  most  unlikely. 

Current  events  prove  that  anything  worth  having  must 
be  fought  for,  and  neutrals  who  anticipate  prosperous 

times  as  the  result  of  other  people's  misfortunes  may  find 
their  overtures  appraised  at  their  true  value,  and  received 
just  for  so  long  as  they  may  1)6  acceptable  to  the  parties 
conccriieil. 
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SELECTED    MARKET    QUOTATIONS 
Being  a  record  of    prices  current  on  raw  and  finished  material  entering 

into    the    manufacture  of    mechanical  and    general  engineering   products. 

PIG  IRON. 

Grey  i'orge.  I'itlsbnvgli    .  .. 

Lake  Superior,  char- 

coal,   Cliit-a.t;"      

Ferro  nickel  pig'  iron 

(Soo)       

$16  95 

17  73 

Middlesboro,  No.  3    

Carron,   special      

Carron,    soft      

Cleveland,  No.  3    

Clarence,  No.   3      

Glengarnock      

Summerlee,  No.  1     

Summerlee,  No.  3    

Michi<ran  charcoal  iron. 

Victoria,  No.  1     

Victoria,  No.  2X      

Victoria,  No.  2   plain .  . 

Hamilton,  No.  1   

Hamilton,  No.  2   

Mont 

$24 

25 

25 

24 24 

28 

30 29 

28 

24 

23 23 

.  23 23 

25  00 

rval.  Toronto. 
00      
00      
00      
00    
50     
00     
00     
00     
00     
00 
00 00 
00 

00 

23  00 
23  00 
23  00 

23  00 
23  00 

FINISHED  IRON  AND  STEEL.
 

Per  Pound   to  Large  Buyers.  ^X'ra 

Common  bar  iron,  f.o.b.,  Toronto.  .     2.t)U
 

Steel  bars,  f.o.b.,  Toronto       2.7o 

Common  bar  iron,  f.o.b.,  Montreal     2.50
 

Steel  bars,  f.o.b.,  Montreal       2.75 

Twisted   reinforcing  bars    .       2.55 

Bessemer  rails,  heavy,  at  mill   

Steel  bars,  Pittsburgh      

Tank  plates,  Pittsburgh      

Beams  and  angles,  Pittsburgh...
. 

Steel  hoops,  Pittsburgh     

F.O.B.,  Toronto  Warehouse. 
Steel  bars   

Small  shapes   

Warehouse,  Freight  :in.l   Duty  to  Pay. 
Steel   bars      

Structural   shapes      
Plates    

Freight,   Pittsburgh   to   Toronto. 

18.9  cents  carload;  22.1  cents  less  car 

load. 

Cents. 2.75 

2.75 
Cents. 
2.20 
2.30 

2.30 

BOILER   PLATES. 
Montreal  Toronto 

Plates,  1/4  to  V2  in.,  100  lb.  |2  75     $2  50 

Heads,  per  100  lb       3  00       2  75 

Tank  plates,  3-16  in       3  00       2  80 

OLD  MATERIAL. 
Dealers'    Buyins   Prices.      Montreal 

Copper,  light   ?13   75 

Copper,  eracible   If" 

Copper,  .unch-bled.  heavy  15 

Copper,  wire,  unch-bled .  .  15 

No.  1  machine  compos 'n  12 

No.  1  compos 'n  turnings  11 

No.  1  -wrought  iron  ....  10 

Heavy  melting  steel  ....  9  00 

No.  1  machin'y  east  iron  13  ,5.0 

New  brass  clippings     11  50 
No.  1  brass  turnings   ...     9  50 

Aluminum      27  00 

Heavy  lead       5  2o 

Toronto. 

$12  75 15  00 

14  50 
14  50 

11  75 
10  00 

10  00 
9 

13 00 

on 
11  00 

9  00 

27  00 
5  00 

Tea  lead 

Scraii   y.u 
.,$  4  25     .$  4  00 
12  75         12  00 

W.  I.  PIPE  DISCOUNTS. 

Following   are   Toronto   jobbers'    dis- 
counts on  pipe  in  effect  Nov.  5,  1915: 

Lapweld 

Vi,  %  in-   • ■  • 

¥2  in   %  to  IVo  in.  . 2  in   

2V->  to  4  in.  . . 

41/2,  5,  6  in.. . 

7,  8. 10  in. 

Buttwelil 
Blaek         Gal. 

Standard 
. .   62        381/2 

Black         Gal. 

67 
72 

72 

72 

471/2  . . . 
521/4  . .  . 
521/9  68 

521/2  71 
....  69 

....  66 

481/2 
511/2 

491/2 

441,4 

Vi,  %  in 1/2  in   . . . 

X    strong   P.   E. 
..   55        381/2 

..   62        451/2 

3/4  to  11/2  in.  .  .   66        491/0 

2,  21/2.  3  in.  . .   67        501/0 2  in.   .    

21/0  to  4  in   

41/2.  5.  6  in   
7,   8   in      

XX   strong  P.  B. 

1/2  to  2  in  ....  43        261/2 
21/2  to  6  in   
7  to  8  in   

Genuine  Wrot  Iron. 
56        321/2 

62 

65 

65 
58 

42 

39 

451/2 
481^ 
48I2 

391; 

251/0 
201/0 1.25      1/, 

%    in 

'2  in 

61 
66 

66 

66 

411/2  .  . 

461/2  . . 

461/2  62 

461 

65 

65 

62 

59 

421  o 

451/2 

451 '2 

42i,'o 

371'?^ 

34  to  11/2  in.  . 
2   in   

21/2.  3  in.    ... 
31/2,  4  in   

41/2,  5.  6  in   
7,  8  in   

Wrought  Nipples. 

4  in.   and   under        771/2% 

41/0  in.  and  larger    ■_  72% 

4  in.  and  under,  running  thread.   071/2% 
Standard  Couplings. 

4  in.  and  under       60% 
41  o   in.  and  larger     40% 

MILLED  PRODUCTS. 

Sq.  &  Hex  Head  Cap  Screws  65  &  5c-; Sq.  Head  Set  Screws       70  &  5% 

Rd.  &  Fil.  Head  Cap  Screws   45% 

Flat  &  But.  Head  Cap  Screws   40% 

Finished  Nuts  up  to  1  in   70% 

Finished  Nuts  over  1  in   70% 

Semi-Fin.  Nuts  up  to  1  in      70% 
Semi-Fin.  Nuts  over  1  in   72% 
Studs        65% 

METALS. 

Montreal.  Toronto. 

Lake  Copper,  carload  . .  .$21  50  $20  75 

Flectrolvtic  copper     '^1    ̂ '^  20  50 
Castings,  copper   21  00  20  50 

Tin   '"         45  no  45  on 

Spelter    20  00  20  00 
Lead       6  75  7  00 

Antimonv       42  00  40  00 

Aluminum       65  00  65  00 

Prices   per   100  lbs. 

BILLETS. 

Per  Gross  Ton 
Bessemer   billets,  Pittsburgh....  $29  00 

Open-hearth  billets,  Pittsburgli.  .  30  00 

Forging  liillets,  Pittsburgh    52  00 
Wire  rods,  Pittsburgh      38  00 

NAILS  AND  SPIKES. 

Standard  steel  -svire  nails, 
base       $2  80     $2  S,> 

Cut   nails          2  90       2  90 

Miscellaneous  wire  nails.  .      75  per  cent. 

Pressed   spikes,   ̂ 's   diam.,   100   lbs.  3  25 

BOLTS,  NUTS  AND  SCREWS. Per  Cent. 

Coach  and  lag  screws   60  and  5 
Stove  bolts       821/2 
Plate  washers       40 

Machine  bolts,  %  and  less       65 

Machine  bolts,  7-16  and  over  ....      50 

Blank  bolts     50-71/2 

Bolt   ends       50-71/0 
Machine  screws,  iron,  brass       35 

Nuts,  equare,  all  sizes  . . .  -3%^  per  lb  off 

Nuts,  hexagon,  all  sizes.  .  .414c  per  lb.  off 
Iron  rivets       67I/2 

Boiler     rivets,     base,    34-in.     and 

larger        $3.75 
Structural  rivets,  as  above        3.75 
Wood     screws,    flathead, 

bright   85,  10,  in  p.c.  off 
Wood     screws,     flathead. 

brass     67I2  p.c.   off 
Wood     screws,     flathead, 

bronze      60   p.c.    off 

LIST  PRICES  OF  W.  I.  PIPE. 

Standard. 
Nom. 

Diani. 
i/gin 

y4in 

s/gin 

Voin 

%in 

1  in li/4in 
li/ain 

2  in 
2i/2in 

3  in Si/oin 

4  in 

4i/2in 

5  in 

6  in 
7  in 
S     in 

8  in 
9 

10 

10 

10 

m 

in. in. 

Price, 

per  ft. 
$.051/2 

.06 

.06 

.O81/2 

.11% 

.171/2 

.231/2 

.271/2 

.37 

.58i/o 

.761/2 

.92 

1.09 

1.27 

1.48 
1.92 
2.38 

2.50 
2.88 

3.45 

3.20 

3.50 4.12 

Extra 

Sizes Ins. i/gin  ̂  

%in 

3/gin 

Voin 

%in 

1  in 
li/2in 

li/2in 

2  in 

2y2in 
3  in 3i/2in 

4  in 4i/2in 

5  in 

in 

in 

in 

in 

in 

6 

7 

8 

9 

10 

Strong 

Price 

per  ft. 

!  .12 

.071/2 

.071/2 

.11 

.15 

.22 

.30 

.361/2 

.501/2 

.77 

1.03 1.25 

1.50 
1.80 

2.08 

2.86 

3.81 4.34 

4.90 
5.48 

D.  Ex.. 

Size 
Ins. 

1 

11/4 

11/2 

2 

21/0 
3 

31/0 
4 

41  o 

5 

6 

7 

S 

strong. 

Price 

per  ft. 

1  .32 

.35 

.37 

.521/2 

,65 

.91 
1.37 

1.86 

2.30 2.76 

3.26 3.86 

5.32 
6.35 7.25 
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COKE   AND   COAL 

Solvay  Foundry   Coke      $6.25 
Connellsville  Foundry  Coke        5.65 
Yough  Steam  Lump  Coal       3.63 
Penn.   Steam  Lump   Coal        3.63 
Best  Slack    2.99 

Net   ton   f.o.!».    Toronto. 

COLD  DRAWN  STEEL  SHAFTING. 

At  mill          25% 
At  warehouse         20% 
DieconDts    off    new    list.      AVarehouse    price    at 

Montreal  and   Toronto. 

MISCELLANEOUS 

Solder,  half-and-luill'    ().--'4 
Putty,   100-lb.    drums       2.70 
Red  dry  lead,  100-lb.  kegs,  per  cwt.  9.65 
Glue,  French  medal,  per  lb    0.15 

Tarred  slaters'  paper,  per  roll  .  . .  ♦  0.95 
Motor  gasoline,  single  bbls.,  gal.  .  .0.251/2 
Benzine,  single  bbls.,  per  gal.    .  .  .  0.25 
Pure  turpentine,  single  bbls    0.85 
Linseed  oil,  raw,  single  bbls    0.85 
Linseed  oil,  boiled,  single  bbls....  0.88 
Plaster  of  Paris,  per  bbl    2.50 

Plumbers'   Oakum,  per  100  lbs...  4.50 
Lead  Wool,  per  lb    0.11 
Pure  Manila  rope      0.16 
Transmission  rope,  Manila      0.20 
Drilling  cables,  Manila    0.17 
Lard  oil,  per  gal      0.73 
LTnion  thread  cutting  oil       0.60 
Imperial    quenching   oil    0.35 

POLISHING  DRILL  ROD 

Discount  off  list.  Montreal  and  To- 
ronto     40% 

PROOF  COIL  CHAIN. 

14  in   $9.00 
.5-16  in     5.90 
3'c    in     4.95 
7-16   in     4.55 

1/2  in   4.00 
9-16   in    4.20 

%  in     4.10 
34   in     3.95 
7/,   in      3.S0 
1  inch       3.70 

Above  quotations  are  per  100  lbs. 

TWIST  DRILLS. 
% 

Carbon   up   to   V/-2  in       55 
Carbon   over  11/2  in       25 
High    Speed       
Blacksmith   .         55 
Bit  Stock      60  and  5 
Centre  drill          20 
Ratchet       20 
Combined  drill  and  c.t.s.k       15 

nisconntfl    off    standard    list. 

REAMERS 

% 
Hand          25 
Shell     25 
Bit   Stock      25 
Bridge        65 
Taper  Pin       25 
Centre       25 

Pipe   Reamers    SO 
Dineonntc    ofT    standard    lUt. 

IRON   PIPE   FITTINGS. 

Canadian  malleable,  A,  25  per  cent. ; 
B  and  C,  35  per  cent.;  cast  iron,  60; 
standard  bushings,  60  per  cent.;  headers, 

60;  flanged  unions,  60;  malleable  bush- 
ings, 60;  nipples,  75;  malleable,  lipped 

unions,  65. 

TAPES 

Chesterman  Metallic,  50  ft   $2.00 
Lufkin  Metallic,  603,  50  ft    2.00 
Admiral  Steel  Tape,  50  ft    2.75 
Admiral  Steel  Tape,  100  ft    4.45 
Major  Jun.,  Steel  Tape,  50  ft.   ...  3.50 
Rival  Steel  Tape,  50  ft    2.75 
Rival  Steel  Tape,  100  ft    4.45 
Reliable  Jun.,  Steel  Tape,  50  ft.   . .  3.50 

SHEETS. 
3Iontreal  Toronto 

Sheets,  black,  No.  28    $3  50  $3  50 
Canada  plates,  dull. 

52  sheets    3  25  3  25 

Canada  Plates,  all  bright. .  4  60  4  75 
Apollo  brand,  10%  oz. 

galvanized       5  50  5  50 

Queen's  Head,  28  B.W.G.  6  00  6  00 
Fleur-de-Lis,  28  B.  W.  G.. .  5  75  5  75 
Gorbal's  Best,  No.  28   .  .  .  6  10  6  10 
Viking  metal.  No.  28   . . .  5  25  5  25 
Colborne  Crown,  No.  28 .  .  5  70  5  80 
Premier   No.   28       5  40  5  50 
Premier.    10%    oz    5  75 

BOILER  TUBES. 

Size  Seamless         Lapwelded 
1  in.  $14  25    

114  in.  15  00    
11/2  in.  15  00    
1%  in.  15  00    
2  in.  15  00  10  00 

214  in.  16  50  11  00 
21  :>  in.                     17  50  12  85 
3  in.  25  00  13  20 

31 ;.  in.  28  00  16  25 
i      in.                     33  00  20  75 

Prices  per  100   feet,  "Montreal  and   Toronto. 

WASTE. 
WHITE.  Cents  per  lb. 

XXX  E.xtia          0  111/2 
X  Grand         0  11 

XLCR       0  lOi'i 
X  Empire        0  09V2 

X  Press          0  0834 
COtOBED. 

Lion       0  07% 
Standard    0  07 

Popular    0  Oni'i 
Keen       0  051/2 

WOOL  PACKING. 

.\rrow      0  17 
Axle    0  12 
Anvil      0  09 
Anchor    0  07 

WASHED    WirElW. 

Select  White         0  OS'A 
Mixed    Colored          0  06% 
Dark    Colored          0  O5V4 

This  list  subject  to  trade  discount  for 

quantity. 

.  BELTING    RUBBER 
Standard      50% 

Best   grades      30% 

BELTING— NO.  1  OAK  TANNED. 

Extra  heavy,  single  and  d'ble,  40  &  10% 
Standard   50% 
Cut  leather  lacing,  No.  1   $1.20 
Leather  in   sides       1.10 

ELECTRIC   WELD  COIL  CHAIN  B.B. 

\s  ID   $12.75 
.3-16  in    8.85 

14   in    6.15 
5-16    in    4.90 
%   in    4.05 
7-16   in    3.85 

1/2  in    3.75 
%  in    3.60 
%  in    3.60 

Prices    per    100    lbs, 

PLATING  CHEMICALS 

Acid,   boraeic       $  .15 
Acid,  hydrochloric   05 
Acid,  hydrofluoric      06 
Acid,    nitric      10 
Acid,   sulphuric      05 
Ammonia,   aqua      08 
Ammonium   carbonate      15 
Ammonium  chloride   11 

Ammonium    hydrosulphuret   35 
Ammonium  sulphate   07 
Arsenic,  white   10 

Copper   sulphate   10 
Cobalt   sulphate   50 

Iron   perchloride      20 
Lead    acetate      16 

Nickel  ammonium  sulphate   10 
Nickel  carbonate   50 

Nickel  sulphate       .15 
Potassium    carbonate    .        .40 

Potassium   sulphide    (substitute) .  .        .20 
Silver   chloride      (per   oz.)       .65 
Silver   nitrate      (per  oz.)       .45 

Sodium    bisulphite      10 
Sodium  carbonate  crystals   04 

Sodium    cyanide,    127-130%   35 
Sodium    hydrate      04 
Sodium  hyposulphite  (per  100  lbs.)     3.00 
Sodium  phosphate   14 
Tin    chloride       45 
Zinc   chloride      20 

Zinc    sulphate       07 
Priees  Per  Lb.   I'niess   Otherwise   Stated. 

ANODES 

Nickel   47  to  .52 
Cobalt        1.75  to  2.00 

Copper     22  to  .25 
Tin      45  to  .50 
Silver      55  to  .60 
Zinc      22  to  .25 

Pri<'eK    Per    I-li. 

PLATING  SUPPLIES 

Polishing  wheels,  felt        1.50  to  1.75 
Polishing  wheels,  bullneck.  .80 

Emery  in  kegs   41/2  to  .06 
Pumice,  ground       -05 

Emery   glue      15  to  .20 

Tripoli   composition      04  to  .06 
Crocus   composition      04  to  .06 

Emerj'   composition      05  to  .07 

Rouge,    silver      25  to  .50 

Rouge,  nickel  and  brass...     .15  to  .25 rrlccB   Per  Lb. 
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The  General  Market  Conditions  and   Tendencies 
This  section  sets  forth  the  views  and  observations  of 

men  qualified  to  judge  the  outlook  and  with  whom  we 
are  in  close  touch   through    provincial    correspondents 

Montreal,  Que.,  Dec.  6,  1915. — General 
conditions  are  unchang'ed  and  the  im- 

proved situation  still  continues.  Shell- 
making'  industries  are  still  very  busy 
and  the  preparation  of  plant  and  equip- 

ment for  the  production  of  the  heavier 

shells  is  neariug  the  stage  when  machin- 
ing operations  will  be  in  progTess.  Addl- 

ed to  the  former  duties  of  the  old  Shell 
Cotnmittee,  the  distribution  of  orders  for 
the  other  allies  may  be  placed  in  the 
hands  of  the  newly  organized  Munitions 
Committee.  This  continent,  and  partic- 

ularly Canada,  is  now  more  than  ever 
placing  herself  among  the  older  nations 
of  the  world  in  the  supplying  of  neces- 

sities for  foreign  consumption.  That  we 
will  retain  our  position  following  the 

war  is  generally  conceded,  but  to  main- 
tain this  place  which  present  circum- 

stances have  almost  forced  upon  us,  there 
must  needs  be  no  cessation  of  effort. 
The  cessation  of  hostilities  is  sure  to 

nsher  in  an  era  of  prosperity  and  we 
must  be  prepared  to  take  our  proper 
place  in  the  re-eonstrueted  distribution 
of  trade  between  the  Eastern  and  West- 

ern hemispheres. 

Many  lines  of  activity  have  been 
opened  to  Canadian  manufacturers 

which  a  year  or  two  ago  were  almost  un- 
known. The  chemical  industry  has  been 

revolutionized  in  the  past  year  and  re- 
markable strides  are  being  taken  in  the 

production  of  what  a  ifew  years  ago 
were  the  secrets  of  European  nations 
only. 

The  manufacture  of  high-speed  and 
special  steels  are  also  receiving  attention. 

Again,  many  firms  liave  branched  out  in- 
to the  manufacture  of  machinery  and 

other  utilities  which  for  decades  had 

been  solely  monopolized  by  Austria  and 

Germany.  During  the  winter  and  sprins' 
shipbuilding  will  receive  much  attention 

provided  the  necessary  steel  for  con- 
struction can  be  obtained.  The  prospects 

for  the  coming  winter  are  brighter  than 

a  year  ago,  and  the  cry  of  the  unem- 
ployed will  be  less  heard  than  in  pre- 

vious times. 

Pig  Iron 

Producers  are  still  striving  to  keep 
up  with  the  pace  being  set  by  the  steel 
manufacturers  and  are  on  the  whole 

very  successful.  Production  still  con- 
tinues with  unabated  energy.  Market 

prices  in  the  States  sliow  advances,  but 
local   conditions  remain   unchanged. 

Steel 

The  unsettled  state  of  the  market  still 

continues  with  prices  advancing  steadily. 
Quotations  made  to-day  may  not  be  in 

force  to-morrow,  and  price  lists  are  no 

longer  to  be  relied  upon.  In  some  in- 
stances, steel  for  war  munitions  is 

hooked  a  year  in  advance,  and  with  the 
mills  ])rodueing  maximum  capacity  in 
the  majority  of  cases  it  is  apparent  that 
little  opportunity  is  imminent  for  the 

supply  of  steel  shapes  and  bars  for  do- 
mestic purposes.  The  latter  begins  to 

assume  greater  importance  than  a  few 
months  ago  indicated. 

What  the  situation  will  be  in  a  short 

time  is  at  present  difficult  to  determine, 
but  that  prices  will  advance  still  further 
is  quite  evident.  Some  of  the  large  pro- 

ducers in  the  States  'have  refused  large 
e.xport  orders  for  plates  and  bars,  even  at 
a  price  much  higher  than  that  now  quot- 

CANADIAN  GOVERNMENT 

PURCHASING  COMMISSION 

The  following  gentlemen  consti- 
tute the  Commission  appointed  to 

make  all  purchases  under  the  Do- 
minion $100,000,000  war  appropri- 

ation:— George  F.  Gait,  Winnipeg; 
Hormidas  Laporte,  Montreal;  A.  E. 
Kemp,  Toronto.  Thomas  Hilliard 
is  secretary,  and  the  commission 
headquarters  are  at  Ottawa. 

ed,  and  with  the  possibility  of  foreign 
countries  requiring  large  shipments  of 
steel  from  this  continent,  for  several 

years  to  come,  the  conclusion  is  that  the 
current  high  prices  will  be  maintained 
for  an  indefinite  period. 

The  market  in  steel  bars,  plates  and 
structural  shapes  is  very  active  and 
prices  are  advancing  daily.  Bars  show 
an  increase,  and  are  now  quoted  at  2.55 

cents  per  pound.  Shapes  are  2.30c,  be- 
ing an  advance  of  one-tenth  cent  per 

pound.  Plates  are  also  strong  at  2.30e. 
P>oiler  heads  have  advanced  and  this 

week's  quotation  is  $3  per  hundred 
pounds.  Lap-welded  boiler  tubes  have 
taken  another  jump  and  an  advance  of 

6  to  10  per  cent,  is  noted  in  this  week's list. 

Machine  Tools  and  Supplies 

Added  to  the  already  hig'h  pressure  be- 
ing placed  upon  the  machine  tool  build- 

er for  the  output  of  shell  making  ma- 
chinery, are  the  inquiries  that  are  now 

coming  in  for  equipment  for  the  pro- 
duction of  domestic  specialties.  Com- 

plaints are  still  being  received  from 
customers  regarding  delivery  on  certain 
machines  ordered  months  ago,  ajid  now 

long  overdue.   The  return  of  normal  con- 

ditions in  industrial  spheres  outsiile  <if 
those  bearing  on  the  war  situation  is 

tending  to  create  a  high  optimistic  out- 
look, and  the  prospects  for  the  coming 

year  are  that  the  machinery  trade  will 
maintain  for  a  long  time  its  present  ac- 

tivity. All  lines  of  the  metal  working 
trade  are  more  or  less  affected  by  the 

scarcity  of  higih-speed  steel,  and  in  some 
cases  very  abnormal  prices  have  been  of- 

fered for  this  much-needed  accessory  to 
finished  production.  High-speed  steel  is 
quoted  from  .$2.50  up.  Supplies  of  all 
kinds  are  still  in  demand  vrith  prices 
firm. 

Metals 

The  close  approach  of  the  end  of  the 

year  finds  the  market  in  a  quiet  and  in- 
active condition,  and  the  prospects  for 

the  remainder  of  the  year  are  that  little 
change  need  be  looked  for.  The  feature 

of  the  week  'has  been  the  unstable  posi- 
tion of  spelter,  this  being  the  outcome 

of  speculators  trying  to  deceive  the market. 

Copper. — Very  little  activity  is  noted 
in  copper;  the  market  is  dull  with  prices 
holding  firm.  ForeigTi  markets  in  some 
quarters  are  showing  weakness  while 
others  appear  stronger. 

Tin. — The  present  state  of  the  market' 
shows  plenty  of  tin  on  hand;  in  fact,. the 
visible  supply  is  in  excess  of  the  de- 

mand. Reports  of  the  sinking  of  vessels 
in  the  Mediterranean,  one  or  more  of 
which  may  have  cargoes  of  tin  aboard. 
has  created  some  excitement  among 
buyers.  However,  unless  these  reports 
should  be  followed  by  increased  activity 
among  the  dealers,  no  advance  is  looked 
for.  The  local  market  for  the  past  week 
has  been  dull  and  a  decline  of  $20  a  ton 

is  quoted,  the  price  this  week  being  45e 

per  pound. Spelter. — Tlie  sand  foundation  upon 
which  the  spelter  market  has  been  rest- 

ing for  the  iiast  few  months  is  beginning 
to  totter.  Owing  to  speculation  on  the 

part  of  large  buyers  and  also  the  hold- 
ing back  of  available  supplies  by  pro- 

ducers the  situation  at  the  present  time 
shows  some  signs  of  demoralization,  and 
a  decline  in  prices  is  daily  expected. 
Quotations  in  foreign  markets  are  show- 

ing sharp  declines,  and  it  is  anticipated 
that  local  dealers  will  follow  suit  short- 

ly. Last  week's  prices  prevail  at  20c 

per  pound. Lead. — Little  change  is  noted  in  thi-" 
position  of  lead  over  that  of  last  week, 
and  the  market  is  quite  dull,  with  a  ten- 

dency to  decline.  No  change  in  price 
'has  taken  place  in  local  markets  and 
dealers  are  quoting  $6.75  per  hundred. 
^  Antimony. — Local  dealers  are  quoting 

last  week's  prices,  but  the  market  gen- 
erally is  showing  weakness  and  a  decline 

is  looked  for  any  time.  Inquiries  are 
fairly  cnod  at  42c  per  pound. 
Aluminum. — Increased  demand  for 

aluminum    has   advanced    the   price   this 
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week  and  dealers  in  this  district  are  ask- 
ing 65c,  per  pound,  being  an  increase  of 

3c. 

Old  Material. — The  scrap  metal  mar- 
ket continues  to  retain  a  steady  tone, 

and  prices  are  holding  firm.  Dealers  re- 
port good  business  in  copper  and  heavy 

melting  steel,  with  prices  nnchan'ied. 
The  general  situation  remains  the  same 
as  last  week  with  the  exception  of  seraii 
zinc,  which  is  weaker,  being  now  quoted 
at  $12.75.  Scrap  aluminum  is  very 
strong  at  27c  per  pound,  with  little  on 
the  market. 

Toronto,  Ont.,  Dec.  7. — industrial  con- 
ditions continue  to  show  a  decided  im- 

jirovement  and  a  better  feeling  prevails 
in  business  circles.  The  success  of  the 

war  loan  is  gratifying,  and,  representing 
a  response  far  ahead  of  expectations,  it 
cannot  help  but  stimulate  the  returning 
confidence  of  the  public  generally  in  the 
financial  and  business  outlook.  The 
trade  returns  issued  by  the  Department 
of  Trade  and  Comnierce  for  the  month 
of  November  show  an  increase  in  revenue 

of  over  71/2  million  dollars  over  that  of 

November,  1914.  The  total  revenue  foi- 
November,  1915,  was  just  over  17  mil- 

lion dollars,  and  the  largest  of  any 
month  in  the  history  of  the  Dominion. 

For  the  eight  months  of  the  present  fis- 
cal year  ending  Nov.  30.  the  total  reve- 
nue aargregates  $104,750,000  as  against 

$90,400,000  for  the  corresponding  period 
in  the  last  fiscal  year. 

The  steel  trade  continues  very  active 
and  the  mills,  although  operating  at 

capacity,  are  getting  behind  on  deliv- 
eries. Forging  plants  and  machine  shops 

are  getting  behind  on  deliveries.  Forg- 
ing plants  and  machine  shops  are  also 

working  at  full  pressure  and  prepara- 
tions are  beins'  made  to  handle  the  large 

shells.  Machine  tool  builders  are  very 

busy  turninu-  out  machines  for  shell 
plants.  Prices  of  all  machinery  is  ad- 

vancing due  to  the  increased  cost  of  raw 

materials.  There  is  a  good  demand  for- 
ingot  metals  for  munitions,  but  the  mar- 

ket is  dull  and  weaker.  Tin  and  spelter 
are  lower. 

Steel  Markets 

The  market  is  very  firm  and  i)rice.s 
have  a  higher  tendency  all  round.  The 
volume  of  business  beina  done  is  larger 
than  it  has  ever  been  and  the  mills  are 
unable  to  meet  nil  the  demands.  The 

steel  companies  are  hooked  up  for 
months  ahead,  pricipally  on  tonnage  for 
shells,  altliough  a  large  export  business 
is  being  done  in  other  lines  of  steel  pro- 

ducts. The  steel  trade  is  passing  through 
a  period  of  prosperity,  the  like  of  which 
was  never  before  experienced.  The  steel 
companies,  although  working  nidit  and 
day,  cannot  keep  pace  with  the  demand 

and  are  therefore  getting"  behind  on  de- 
liveries.  The  demand  for  steel  for  shells 

is  taking  the  capacity  of  mills  to  the 
limit,  but  plants  are  being  extended  to 
take  care  of  the  increased  business. 

Prices  on  finished  and  semi-finished 

steel  products  are  very  firm,  with  a  high- 
er tendency  for  most  lines.  A  few  ad- 

vances liave  to  be  noted  such  as  lap- 
welded  boiler  tubes,  wood  screws,  wire 
nails,  cut  nails,  grey  forge  pig  iron  and 

Lake  Superior  charcoal  iron.  Ware- 
house prices  for  Pittsburgh  bars,  etc., 

are  higher.  Steel  bars  are  still  be- 
mg  quoted  at  2.75c  and  iron  bars 
at  2.50c,  but  higher  prices  are  ex- 

pected in  the  near  future.  Wrought 
iron  pipe  is  very  Ann  and  may  go  higher. 
Smooth  steel  wire  has  advanced  15c  and 

ALLIES  PURCHASING 
AGENTS 

The  Trade  and  Commerce  De- 
partment, Ottawa,  has  published 

the  following  list  of  purchasing 
agents  for  military  purposes  for 
the   allied   Governments : 

International  Purchasing  Com- 
mission, India  House,  Kingsway, 

London,  Eng. 

French. — Hudson  Bay  Co.,  56 
McGill  Street,  Montreal;  Captain 
Lafoulloux,  Hotel  Brevort,  New 

York;  Direction  de  I'lntendence 
Ministere  de  la  Guerre,  Bordeaux, 
France;  M.  De  la  Chaume,  28 
Broadway,  Westminster,  London. 

Russian. — Messrs.  S.  Ruperti 

and  Alexsieff,  care  Military  At- 
ache,  Russian  Embassy,  Wash- 

ington, D.C. 

is  now  quoted  at  $3  base.  Pressed  steel 
spikes  %  in.  diameter,  have  advanced  to 
$3.25  per  100  lbs.  Prices  of  Pittsburgh 

bars,  plates  and  sihapes  are  still  with- 
drawn and  the  situation  is  unchanged. 

The  situation  in  the  galvanized  sheet 
trade  does  not  improve.  Manufacturers 
are  handicapped  by  the  shortage  of  steel. 
the  scarcity  of  sulphuric  acid,  and  high 
price  of  spelter.  Prices  of  galvanized 

sheets  are  very  firm  at  the  advance  an- 
nounced last  week,  and  there  is  a  proh- 

al)ility  of  further  advances.  Prices  of 
black  sheets  are  strong  and  are  slowly 
advancing.  Black  No.  28  gauge  are  q\ioted 
at  from  2.40c  to  2.50c,  Pittsburgh  base. 
Blue  annealed  No.  10  gauge  are  (|uoted 
at  from  2.15c  to  2.25c,  Pittsburgh  base. 

Tn  the  United  States  market,  the  ad- 

vance in  prices  continues  and  the  diffi- 
culties of  quotinn-  the  market  are  in- 

creased l)y  the  inability  of  many  pro- 
ducers, particularly  on  billets  and  wire 

7'ods.  to  take  any  of  tlie  business  offered. 
As  regards  buying  of  shell  steel,  deliv- 

eries reaching  to  November,  1916.  are 
now  being  considered  in  connection  with 

business  from  one  country  in  Europe. 
The  market  for  large  rounds  is  very 

strong,  but  rather  less  active. 
Other  small  steel  bars  are  still  being 

quoted  at  1.70c  Pittsbui'gh,  but  this  fig- 
ure is  more  or  less  nominal,  l.SOc  being- 

nearer  the  market,  Pittsburgh.  Buyers 
of  billets  are  experiencing  considerable 
difficulty  in  getting  their  needs  supplied. 
There  is  a  big  demand  and  the  scarcity  is 
getting  more  acute.  Prices  continue  to 
advance.  Bessemer  billets  are  now  quot- 

ed at  $29,  open-hearth  billets  at  $30,  and 
forging  billets  $52  base,  f.o.b.  Pitts- 

burgh. Steel  hoops  have  advanced  to 
1.90c  Pittsburgh. 

Pig  Iron 
The  market  continues  very  strong  and 

prices  of  all  American  brands  of  pig 
iron  have  advanced.  It  is  reported  that 
a  shortage  of  iron  is  threatened,  par- 

ticularly at  Buffalo.  All  quotations  on 
charcoal  irons  have  been  withdrawn  by 
the  principal  Lake  Superior  district  pro- 

ducing interests.  Lake  Superior  char- 
coal iron  bas  advanced  to  $17.75  Chi- 

cago, and  grey  forge  to  $16.95  Pitts- 
burgh. Hamilton  and  Victoria  brands 

are  firm  but  unchansed  at  $23  per  ton. 
Machine  Tools 

The  situation  in  the  machine  tool  mar- 
ket is  unchanged.  Dealers  are  very  busy 

figuring  on  shell  equipments  and  have 
lately  sold  a  number  of  lathes  for  ma- 

chining 6-in.  shells.  An  interesting  fea- 
ture in  the  trade  is  the  development  of 

special  machines  for  making  shells  and 
shell  parts.  This  work  is  keeping  a  num- 

ber of  smaller  machine  shops  actively 
employed  and  the  larger  concerns  are 
also  very  busy  turning  out  machinery 
for  making  shells.  Machine  shops  con- 

tinue to  work  at  full  pressure,  both 

those  making  shells  and  those  making- 
machinery  for  shells. 

Supplies 
The  active  deman<l  for  machine  shop 

suii])]ies  continues  and  business  is  very 
bi'isk.  Prices  generally  are  very  firm. 
iMilling  cutters  have  advanced  again,  and 
are  now  practically  150  per  cent,  higher 
than  they  were  12  months  ago.  There 
is  no  improvement  in  the  high-speed 
tool  steel  situtaion  and  prices  now  range 
from  $2.S5  to  $3.05  per  pound.  Tungsten 
is  still  very  scarce  and  prices  continue 
to  advance.  Ga.soline,  benzine,  turpen- 

tine and  linseed  oil  are  all  very  finn  and 
higher  prices  are  expected. 

Old  Materials 

The  market  generally  has  a  weak  ten- 
dency, but  prices  are  unchanged,  ex- 

cept for  No.  1  wrought  iron,  which  is 
sfronser  and  bas  advanced  to  $9.50. 
Heavy  melting  steel  is  in  good  demand, 
as  also  are  the  different  grades  of  copper. 

Metals 

There  is  an  easier  tendency  in  the 

market  this  week  and  both  tin  and  spel- 
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ter  have  declined.  The  tin  market  is 

dull  in  London,  the  weakness  being  at- 
tributed to  the  increase  in  visible  sup- 

plies. The  spelter  market  appears  to  be 
demoralized  in  New  York,  following  a 

decline  in  London.  The  copper  mai'ket  is 
quiet  and  prices  nominal.  There  is  no 
change  in  lead  and  the  market  is  dull. 
Antimony  lias  an  easier  tendency  and 
aluminum   is  also  unchanged. 

Tin. — The  tin  market  continues  to  de- 
cline to  a  more  normal  basis.  The  recent 

shai-p  advance  was  quite  unwarranted 
and  the  market  will  no  doubt  get  back 

to  the  price  prevailing  immediately  pre- 
vious. The  visible  supply  is  increasing 

and  there  is  less  fear  of  any  shipments 
being  lost  through  submarine  operations. 
The  local  market  is  weak  and  has  de- 

clined le,  tin  being  now  quoted  at  45c 

per  pound. 
Copper. — The  local  market  is  very 

quiet  and  will  probably  remain  in  this 
condition  for  the  next  two  or  three 

weeks.  The  recent  buying  movement  'has 
died  down  and  the  tendency  will  be  for 
consumers  to  stay  out  of  the  market  for 
the  balance  of  the  year.  The  market  has 

become  a  purely  nominal  one  and  (|U()- 
tations  are  unchanged  at  20%c  per  lb. 

Spelter. — The  market  is  demoralized 
in  New  York,  and  there  is  a  lack  of  sup- 

port on  the  part  of  the  larse  interests. 
The  market  ias  been  following  London 
and  a  sharp  drop  there  affected  New 
York.  Buyers  are  holding  off  and  prices 
are  nominal.  Spelter  is  weak  locally  and 
has  declined  le,  being  quoted  at  20c  per 
pound.  Zinc  ore  is  quoted  from  $100  to 
$115.  Joplin,  Mo. 

Lead. — The  market  is  dull  and  fea- 

tureless, the  "Trust"  price  of  5.25c  be- 
in2'  still  lield  at  New  York.  Local  quota- 

tions are  unchanged  at  7c  per  pound. 
Antimony. — The  market  is  dull  and 

prices  remain  about  the  same  on  all  posi- 
tions. Antimony  is  unchanged  locally  at 

4(1"  Der  pound. 
Aluminum. — The  market  is  easier,  but 

prices  are  unchanged.  Supplies  of  alum- 
inum are  coming  in  rather  more  freely, 

which  will  have  a  tendency  to  weaken 

the  market.  Local  quotations  are  un- 
ehang-ed  at  65c  per  pound. 

Solder. — The  market  is  weaker  follow- 
ing the  decline  in  tin,  and  nrices  have 

declined.  Solder.  "half-f-nd-Kalf,"  is 
now   quoted   at   24c   per  pound. 

— ®   
WINTER  MAIL  PORT   CONTRO- 

VERSY 

IN  the  annual  controversy  between  Hali- 
fax. N.S.,  and  St.  John,  N.B.,  as  to  their 

respective  merits  as  winter  ports,  a  let- 
ter written  by  Sir  Thomas  Shaughnessy, 

president  of  the  Canadian  Pacific  Rail- 

way Co..  is  taking  a  very  impoi-tant  place 
this  year.  The  letter  was  in  reply  to 
one  from  Sir  Robert  Borden,  who  bad 
placed   before   Sir  Thomas  Sliaughnessy 

telegrams  and  letters  from  the  Halifax 

City  Council  and  Board  of  Trade  regis- 
tering strong  protests  against  sending 

the  Corsiean  and  other  mail  ships  to  St. 
John  without  calling  at  Halifax.  The 
letter  of  Sir  Thomas  Shaughnessy  to  Sir 
Robert  Borden  reads  as  follows: — 

"I  wish  that  it  were  possible  to  com- 
ply with  your  request  to  have  our  pas- 

senger ships  call  at  Halifax  on  the  in- 
ward and  outward  trips  this  winter,  but, 

as  I  said  to  you  personally,  I  am  con- 
vinced, that  it  cannot  be  done  in  the 

interest  of  the  country. 

' '  The  war  has  brought  upon  us  a  con- 
dition of  things  with  reference  to  our 

Atlantic  steamship  service  that  could 
not  have  been  foreseen,  and  that  it  will 
be  difficult  for  us  to  satisfactorily  meet, 
even   with   our  greatest  efforts.    As  you 

CANADIAN    PURCHASES    FOR 
FRENCH  WAR  OFFICE 

Philippe  Roy,  General  Commis- 
sioner for  Canada,  Paris,  advises 

the  Department  of  Trade  and 
Commerce,  Ottawa,  that  an  order 

has  been  issued  by  the  War  De- 
partment of  the  French  Govern- 

ment to  the  effect  that  all  pur- 
chases made  by  the  Supply  Branch 

in  Canada  will  pass  through  the 

Hudson  Bay  Co,  Canadian  produc- 
ers should  therefore  submit  their 

future  offers  through  the  office  of 
that  company  at  Montreal.  It  is 

further  stated  in  Mr.  Roy's  com- munication that  Canadian  lumber, 
steel  and  meat  will  find  in  France 

an  important  market  for  years  to 

come,  but  it  is  necessary  that  Can- 
adian firms  should  have  in  Paris 

representatives  entrusted  with  the 
necessary  authority,  especially  if 
it  is  desired  to  secure  Government 
contracts. 

know,  a  ̂ reat  many  of  our  ships  have 
been  taken  by  the  Admiralty,  and  we 
have  found  it  impossible  to  charter  a 
sufficient  number  to  replace  them. 
"In  these  circumstances  we  must 

either  utilize  such  steamships  as  are 

available  to  the  utmost,  or  we  must  per- 
mit a  substantial  percentage  of  our  Can- 

adian exports  to  be  diverted  from  Can- 
adian ports, 

"Apart  from  all  other  considerations, 
the  Halifax  call  would  involve  a  delay 

to  our  passenger  ships  of  from  two  or 
three  days  on  each  round  voyage,  with 

a  like  reduetion  in  their  freight  carryina- 
efficiency.  Our  endeavor  must  be  this 
winter  to  avoid  unnecessary  detention 

of  a  single  hour,  so  as  to  secure  the  full- 
est advantage  of  their  carrying  capacity. 

By  running  direct  to  and  from  St.  .John, 
in    these    exceptional    circumstances    to 

which  I  have  referred,  no  precedent   is 

being  established, 
"When  normal  conditions  return,  the 

Halifax  mail  service  and  tlie  terras  upon 
which  it  is  to  be  conducted  will  be  open 

for  consideration,"   ®   
REMEMBERING      EMPLOYEES      AT 

THE  FRONT 

ARTHUR  MARSH,  brother  of  Lt.  Col. 
Marsh,  president  of  Marsh  &  Henthorn, 
Belleville,  Ont.,  and  Bombardier  Ed. 

Blaylock,  a  member  of  the  office  staff, 
who  spent  last  Christmas  in  Salisbury 
Plain  Camp,  and  who  knows  the  needs 
of  the  soldiers  at  the  front  have  pre- 

pared a  large  number  of  Christmas 
boxes,  weighing  the  limit  of  eleven 

pounds  each,  one  for  each  former  em- 
ployee of  the  firm  now  on  active  ser- 
vice. The  firm  and  the  entire  office 

and  munition  staff  contributed  to  the 

gifts.  Each  man  gets  a  box  containing 
the  following: 

Three  plugs  10c  "Prince  of  Wales" 
chewing  tobacco. 

One  ;iOc  plug  "T  &  B"  smoking  to- bacco. 

Fifty  "Sweet  Caporal  cigarettes  in  tin box. 

One   25c   pipe. 

Two  small  boxes  safety  matches. 
Five  packages  chewing  gum. 

Five  packages  chocolate. 
One  box  "Lifebuoy"  soap. 
One  iiad  writing  paper. 

One  bundle  envelopes. 
One  pencil. 

One  tin  of  sardines. 
One  tin  of  condensed  coffee. 

Half-pound    tin    Brazil    nuts. 
Half-pound  of  shelled  walnuts. 
One  package  of  dates. 

Twenty-five  cent  tin  "Oxo." 
One  tin  of  "Paris"  pate  for  sand- wiches. 

One  Christmas  cake,  1^  2  lbs. 
One  package  butter  scotch. 
One  steel  mirror  in  case. 
One  tin  insect  powder. 
One  tooth  brush. 

One  pair  leather  mitts,  oil  tanned. 
One  pair  50c  socks. 

One  package  bachelor's  buttons. Two  handkerchiefs. 
One  hand  towel. 

The  men  who  fire  the  munitions  will 

certainly  be  deeply  appreciative  jf  the 
tlioughtfulness  of  their  comrades  who 
are  makins'  the  shells. 

NOVEMBER  REVENUE  A  RECORD 

THE  war  budget  is  giving  results  ex- 
ceeding the  most  sanguine  expectations 

of  the  Minister  of  Finance.  The  total 
revenue  for  the  month  of  November  is 

$17,072,456.76,  an  increase  of  $7,576.- 
920.46,   over   that   of  November   of   bst 
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year,  ami  the  largest  for  any  month  in 
the  history  of  the  Dominion. 

For  the  eight  months  of  the  present 
fiscal  year,  ended  November  30th.  the 

total  revenue  ag-gregates  $104,750,000,  as 

against  $90,400,000^  for  the  last  fiscal year,  when,  owing  to  the  effect  of  the 
war,  trade  was  badly  demoralized  during 
August,  September.  October  and  Novem- 

ber, of  the  eight  months  in  question. 
The  estimate  of  the  Minister  of  Finance 

that  his  budget  of  Februaiy  last  would 
realize  thirty  millions  of  additional  re- 

venue is  not  certain  to  be  substantially 
exceeded. 

The  policy  adopted  by  the  Govern- 
ment at  the  outbreak  of  the  war  of  pro- 

ceeding only  with  works  actually  under 
contract  is  now  bearing  its  full  fruit. 
For  the  first  eight  months  of  the  current 

fiscal  year  the  ordinary  expenditures 
show  a  reduction  of  over  ten  million  dol- 

lars, and  the  capital  expenditures  of 
about  three  millions.  Between  increased 
revenue  and  decreased  expenditure  the 
financial  position  this  year  as  compared 
with  the  previous  year  shows  a  favorable 
balance  of  twenty-seven  million  dollars. 
The  Dominion  is  thus  daily  becoming 
stronger  to  meet  the  increasingly  heavy 
expenditures  of  the  war. 

  ®   

which   are  keeping  Canadian   industries 
busv. 

CANADA'S  WAR  LOAN 
THE  Goveiniiieut  has  decided  to  make 
the  Canadian  War  Loan  one  hundred  in- 

stead of  fifty  millions.  The  extra  fifty 
millions  will  be  obtained  from  the  sixty 
odd  millions  of  the  over-subscriptions  to 
the  orig-inal  loan,  and  will  be  used  as  a 
credit  for  the  Imperial  Treasury  to  pay 
for  shells,  munitions  and  other  war  sup- 

plies ordered  by  the  Imperial  Govern- 
ment. 

It  is  the  first  step  towards  doing  Can- 

ada's fair  part  in  helping  the  motlier- land  to  finance  the  enormous  war  ex- 

penditure of  $25,000,000  per  day,  which 
the  Imperial  Treasury  has  hitherto 
borne  unaided.  It  means  that  the  Gov- 

ernment lias  definitely  embarked  on  the 
policy  on  helping  the  motlieriand  not 
only  with  men  and  munitions,  but  also 

with  Tnoney,  and  of  returning,  in  part  at 
least,  the  assistance  which  tlie  Dominion 

has  received  from  Britain  in  the  way 
of  war  loans  and  through  half  a  billion 

dollars'  worth  of  war  orders.  Later  on. 
when  the  first  fifty  millions  of  advances 
to  the  Imperial  Treasury  arc  exhausted, 

the  Government  will  "devise  a  plan 
whereby  with  the  co-operation  of  the 
chartered  banks  a  further  credit  for  the 

same  purpose  will  be  created." 
Before  the  war  is  over  the  extent  of 

this  financial  aid  to  Great  Britain  is 
likely  to  amount  to  $300,000,000  or  more 

— all  of  which  will  eventually  be  paid 
bv  tile  motherland,  and  is  lieing  imme- 

diately ]iaid  in  the  sliape  of  war  orders. 

C.P.R.    PURCHASES    FOR    BRITISH 
GOVERNMENT 

THE  C.P.H.  IS  providing  the  British 

Government  with  war  necessities  rang- 
ing over  a  wide  field.  Excluding  horses, 

fodder,  ammunitions  and  munitions, 
there  is  liardly  anything  that  could  be 
mentioned  that  the  company  is  not  in- 

terested in  purchasing,  if  it  can  show 
relation  to  the  needs  of  the  military  in 
the  field.  The  amount  ordered  at  first 

was  small,  because  the  British  authori- 
ties did  not  know  to  what  extent  Canada 

could  supply  the  articles  needed.  In  fact 
the  orders  at  first  did  not  total  $500,000, 
but  when  Sir  Thomas  Shauglmessy  went 
over  to  England  and  consulted  with  the 
authorities  he  was  able  to  infonn  the 

latter  as  to  the  aptitudes  of  our  Can- 
adian  manufacturers. 

The  orders  include  millions  of  pairs  of 
socks  and  drawers.  Shovels  and  spades 
are  in  much  demand  by  the  military  au- 

thorities on  the  other  side,  with  whom 

the  C.P.R.  deals  entirely,  placing  its  ex- 
perience at  the  disposal  of  the  British 

War  Office,  in  a  spirit  of  patriotism, 
rather  than  in  that  of  a  hueksterer. 

Handled  axes  have  been  in  great  de- 
mand; and  the  country  has  been  scoured 

for  them.  Wire  cable  was  badly  needed, 
and  hundreds  of  miles  of  it  have  been 

ordered  by  the  C.P.R.  department.  Rub- 
ber boots  of  the  full  liip  pattern,  snow- 

slioes.  cheese,  safety  matches,  shoepacks, 

evaporated  vegetables,  including  pota- 
toes, which  are  in  great  demand,  etc. 

Cement  sacks  were  secured  from  the 

Canada  Cement  Co.,  to  the  number  of 
8.000,000  chisels,  screw-drivers,  vises, 
brass  drills,  shears,  augers,  punch  cut- 

ters, helmets,  etc.:  in  fact,  there  is  notli- 
ing  which  could  be  included  in  the  neces- 

sary outfit  of  troops  in  the  field  which 
is  not  in  demand. 

The  British  authorities  could  take 

many  more  things  wJiich  Canada  does 
not,  as  yet,  manufacture,  but  the  C.P.R. 
has  focused  every  manufacturing  inter- 

est in  the  country  on  Room  114,  on 

Windsor  street — a  room  which  displays 
no  sign,  hints  no  business,  but  in  whicli 
are  thousands  of  samples,  and  always  a 
large  number  of  manufacturers,  or  their 
agents,  for  the  company  deals  direct. 

To  date  more  than  five  million  dollars' 
worth  of  goods  and  uiaterials  have  been 

purchased. 
  ®   

BANKERS     DISCUSS     MUNITIONS' 
FINANCING 

THE  Minister  op  Finance  on  Dec.  2. 
conferred  witli  a  Committee  of  the  Can- 

adian Bankers"  Association  whom  he 
had  invited  to  Ottawa  to  discuss  with 
him   the  extent  to  whicli   Canada  might 

assist  in  the  partial  financing  of  Great 

Britain's  expenditure  for  shells,  muni- 
tions and  supplies  in  Canada,  and  the 

means  by  which  such  assistance  could  be 
best  afforded. 

It  is  understood  that  such  methods 

as  the  issue  of  Dominion  notes  against 

g'old  deposited  in  London,  acceptances  of 
bills  of  exchange  and  advances  to  manu- 

facturers and  others  against  Treasury 
hills  or  other  securities,  were  discussed. 
It  is  believed  that  the  Minister  of  Fin- 

ance has  in  mind  a  plan  which  will  ma- 
terially assist  in  the  financing  of  the 

purchases  in  Canada  by  the  Imperial 
Government  during  the  next  six  months 
or  year. 

The  suggestion  has  been  put  forward 
frequently  since  the  outbreak  of  the  war 
that  Canada  should  finance  her  own  war 
expenditures  in  their  entirety,  as  well  as 
the  purchases  of  Great  Britain  and  the 
Allies  in  Canada.  The  following  figures 
show  tJie  nature  of  the  problem. 

Canada's  war  expenditure  from  the 
outbreak  of  the  war  until  December  31st, 
1916,  will  probably  amount  to  $400,000.- 
000.  The  purchase  of  Great  Britain  and 
the  Allies  of  supplies  and  munitions  will 
probably  by  that  date  have  exceeded 
$600,000,000.  The  total  of  Canada 's  war 
expenditures  and  purchases  by  the  Al- 

lies will  thus  be  over  one  thousand  mil- 
lion dollars.  Up  to  the  outbreak  of  the 

war  Canada  had  been,  and  is  still  a  bor- 

rowing country,  depending-  upon  outside 
money  markets  for  the  sale  of  her 
Dominion,  provincial  and  municipal 
securities. 

As  Canada  has  no  international  money 
centre  like  New  York  or  London,  where 
accumulations  of  capital  are  available 

for  short-date  Ih-easury  loans  or  for  the 
sale  of  Government  securities,  it  is  ob- 

vious that  Canada  will  not  be  able  to 

provide  funds  for  the  whole,  hut  for  only 
a  part  of  her  own  war  expenditure,  and 
by  way  of  advances  for  the  expenditure 
in  Canada  by  the  Allies  for  supplies  and 
munitions.  Only  by  production  and  sav- 

ing is  it  possible  to  increase  the  supply 
of  Canadian  capital  available  for  this 

purpose. 

Laurentide  Power  Co.  Board. — J.  E. 

.Mdred,  president  of  the  Sliawinigan 
Water  &  Power  Co.,  and  Cedars  Rapids 

Power,  has  been  chosen  as  president  of 
the  Laurentide  Power  Co..  while  F.  A. 

Sabliaton  was  elected  vice-president. 
The  other  members  of  the  board  include 

Edwin  Hanson,  C.  R.  Hosmer,  George 

Chahoon,  jun.,  ,1.  H.  .\.  .\cer,  Howard 

Murray,  .lulien  C.  Smith,  and  Secretary- 
Treasurer  W.  F.  Robinson.  One  vacancv 

(ill  the  board  remains  unfilled,  and  it  is 

held  for  a  representative  to  be  named 
bv  the  Shawinigan  Water  &  Power  Co. 
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St.  Mary's,  Ont.— ('.  Richardson  &  Co. 
arc  C'qni]ipiiiL;'  a  plant  for  making  shells. 
Hamilton,  Ont.— The  Tallman  Brass 

Co.  are  making-  an  extension  to  their 

plant. 

Toronto,  Ont.— The  Multipress  Co.  is 
in  the  market  for  drop  hammer  and 
screw  presses. 

Lachine,  Que. — The  Dominion  Bridge 
Co.  are  building  a  l)rass  foundry  at  a 

cost  of  .$20,000.' 
Hamiltoh,  Ont.— The  "Acme  Stamping 

Tool  Works  will  make  an  extension  to 
their  plant  to  cost  .$3,00(1. 

Toronto,  Ont.— The  Chapman  Double 
Ball  Bearing  Co.,  have  started  work  on 
a  further  addition  to  their  plant. 

Blenheim,  Ont. — The  Pere  Marquette 
Railway  Co.  may  instal  a  pumping  plant 
here,  taking  water  from  the  River  Eau. 

WaUaceburg,  Ont.— The  Wallaceburg 
Brick  Co.  will  erect  an  addition  to  its 

plant  and  will  install  machinery  for  the 
manufacture  of  tile,  etc. 

Waneta,  B.C.— The  Waneta  Develop- 

ment L'o.  will  construct  a  hydro-electric 
power  jilant  at  the  Columbia  and  Pend 

O'Reille  Rivers,  B.C.,  to  have  a  capacity 
of  80,000  b.p. 

Peterborough,  Ont. — The  Peterborough 
iletal  Products  Co.  will  take  over  the 

premises  formerly  occupied  by  the  Can- 
adian Cordage  Co.,  and  will  install  ma- 

chinery for  manufacturing  metal  pro- 
ducts. 

Englehart,  Ont. — A  representative  of 
the  Rinrdan  Paper  Mills  of  Montreal, 
has  closed  a  deal  for  the  old  Foster  Mill 

at  Haileybury,  and  ai-e  placing  new  ma- 
chinery in  it  for  rossing  the  pulpwood 

they  expect  to  purchase  in  Temiskaming. 

WeUand,  Ont.— The  Canada  Forge  Co. 
will  build  an  extension  to  their  plant. 
The  new  building  will  have  an  area  of 
180  X  80  feet,  and  will  be  of  structural 
steel.  The  cost  is  estimated  at  .$20,000. 
and  the  equipment  to  be  installed  will 
cost  .$100,000.    T.  .1.  Dillon  is  manager. 

Ottawa,  Ont. — A  private  concern,  the 
Transcona  Shell  Company,  will  make 
shells  in  one  of  the  several  extensive 
shops  of  the  Transcontinental  Railway, 
near  Winnipeg.  The  G.  T.  P.  some  time 
ago    secured    a    contract,   but    has    since 

transferred  it  to  the  Transcona  Shell 

Co.  It  is  understood  that  Montreal  capi- 
talists, headed  by  Sir  Edward  Holt  and 

Henry  Timmins,  are  interested. 

Municipal 
Otterville,  Ont. — A  hydro-electric  sys- 

tem will  be  installed  hei-e  to  cost  $2,150. 

Lambeth,  Ont. — The  town  will  con- 
struct a  pump  house  and  install  new  ma- chinery. 

Huntsville,  Ont.— The  towoi  council 

will  Imild  a  sub-station  and  improve  the 
power  plant  and  distribution  system. 

Samia,  Ont.— The  City  Council  have 
decided  to  lay  an  intake  pipe  from  the 
third  basin  of  the  Point  Edward  plant 
out  into  the  lake. 

West  Lome,  Ont.— It  is  proposed  to 
spend  .$8,000  on  a  hydro-electric  power 
system.  A  by-law  will  be  submitted  to 
Ihe  ratepayers  on  December  20. 

Sherbrooke,  Que.— The  city  leouneil 
are  considering  alterations  and  improve- 

ments to  the  water  power,  electric  trans- 
mission and  lig'hting  plants. 

Edmonton,  Alta.— The  City  Council 
contemplate  spending  $274,967  on  a  sew- 

age disposal  plant.  A  by-law  will  be 
submitted  to  the  ratepayers  on  Dec.  13. 

Springfield,  Ont.— A  by-law  will  be 
voted  on  by  the  ratepayers  on  December 
9  to  authorize  an  expenditure  of  $5,000 
on  the  installation  of  an  electric  light 

plant. London,  Ont. — It  is  announced  that 
owing  to  the  increase  of  the  consumption 
of  hydro  power  the  rate  charged  London 
by  the  Ontario  Commission  would  be 
reduced  January  1  from  $24  to  $22. 

Cornwall,  Ont.— The  town  will  pur- 
chase a  new  pump  and  make  extensions 

to  its  waterworks  system  to  cost  .$25,- 
000.  A  by-law  will  be  voted  on  by  the 
ratepayers  on  .lanuary  3. 

Samia,  Ont. — The  city  c(uitemplate  im- 
provements and  extensions  to  the  water 

distribution  system.  A  by-law  will  be 
voted  on  to  sanction  the  necessary  ex- 

penditure, which  is  estimated  at'$12,- 
000. 

Berlin,  Ont.— The  City  Council  have 
decided  to  submit  a  hydro-radial  by-law 
for  $779,000  to  the  ratepayers.  Waterloo 
Town  and  Waterloo  Township  Councils 

also  voted  in  favor  of  submitting  similar 
by-laws,  the  former  for  $193,000,  and 
the  latter  for  $521,903. 

Winnipeg,  Man.— City  Engineer  W.  P. 
Brereton  has  recommended  the  installa- 

tion of  two  gas  engines  at  the  high-pres- 
sure plant  on  -Tames  Ave.,  to  be  used  to 

develop  electrical  energy  sullicient  to 
operate  two  5.000,000/  gallon  motor- 
driven  booster  pumps  at  the  McPhillips 
street  pumping  station.  The  cost  of  this 
=!tand-by  arrangement  would  be  $21,000. 

General  Industrial 
Windsor,  Ont.— The  Vacuum  Street 

Cleaning    Machine    Co.    are    considering 
the  building  of  a  factory  in  this  district. 

Fort  Erie,  Ont.— The  International 
Safe  &  Register  Co.,  contemplate  the 
erection  of  an  addition  to  their  factory 
sliortly. 

Nelson,  B.C.— Donald  Fraser,  Ltd., 
Fredericton,  N.B.,  have  commenced  the 
re-erection  of  their  sawmill  on  the  Mira- michi  River. 

Hamilton,  Ont.  —  The  Proctor  & 
Gamble  Co..  soap  manufacturers,  have 
had  plans  prepared  for  an  addition  to their  factory. 

Toronto,  Ont.— A  tire  last  Friday  dam- 
aged the  Gold  Medal  Furniture  Mfg.  Co. 

factory  to  the  extent  of  $100,000.  W.  J. 
McMurtry  is  the  manager. 

St.  Catharines,  Ont.— The  Marathon 
Rubber  &  Tire  Co.  have  begun  the  erec- 

tion of  a  factory,  and  expect  to  have  the 
plant  in  operation  by  the  first  week  in 
March. 

Saskatoon,  Sask.— The  Alaska  Bed- 
ding Co.,  of  Montreal  and  Winnipeg, 

have  purchased  the  entire  plant  of  the 
Stamco  Mfg.  Co.  The  building  has  been 
taken  over  by  the  T.  Eaton  Co.,  and  the 
Alaska  Bedding  Co.  will  store  the  ma- 

chinery until  the  spring,  when  it  will 
probably  be  utilized. 

Moose  Jaw,  Sask.— Two  large  manu- 
facturing concerns,  one  of  Vancouver, 

B.C.,  and  the  other  in  Iowa,  are  looking 
at  Moose  Jaw  favorably  at  the  present 
time,  as  a  most  suitable  city  in  which  to 
establish  branch  factorires.  The  Van- 

couver firm  is  interested  in  the  manu- 
facture of  brushes  and  brooms,  while  the 

Iowa  firm  manufacture  fountain  pens. 
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The  HOLDEN-MORGAN 

Thread  Milling  Machines 
FOR  SHELLS 

Machines  are  fully  equippeil  for  work,  iuclurliiig  oil  pumps. 
Fitted  with  automatic  stop  motion,  which  stops  machine 
when  thread  is  completed. 
They  eliminate  all  risk  of  having  shells  rejected  on  account 
of  thread  being  stripped,  as  is   liable  to  be  the  ease  when 
tapped  by  the  old  method. 
One  operator  can  run  several  machines. 

Shell  is  placed  inside  a  revolving  spindle  and  is  self-center- 

ing. A  perfect  thread'  is  produced  in  base  of  shell  iu approximately   2%   minutes. 

Milling  Cutter  is  made  i'rom  best  high-speed  steel  by  Brown 
&  Sharpe,  from  special  design  by  Holden-Morgan  Co.,  and 
is  so  shaped  that  it  can  be  sharpened  without  changing  the 
form.  Cutter  is  designed  to  mill  the  top  of  thread,  as  well 
as  the  depth. 

Designed  for  3.."!",  4.o",  4.7",  5",  6",  7",  S"  and  9.2"  H.E.  Shells. 
Drop  us  a  line  for  full  particulars,  prices,  etc. 

The   A.   R.   Williams  Machinery 
Company,  Limited 
TORONTO,  ONTARIO 

IF  IT'S  MACHINERY— WRITE  WILLIAMS 

Every  Thread 
a 

Perfect  Thread 

THAT'S  THE  REASON 

Are  .\nu  iiinnino;  a 
Screw  .Macliiiii'  witliout 
a  Geometric  Die  lleail 

I'or  your  '1^1 1  reading 
Operations? 

Take  the  sulijrcl   up 
ivUh  Kx. 

The  Geometric  Tool  Company,  New  Haven,  Conn.,  U.S.A. 
Williams  &  Wilson,  Ltd.,  Montreal. 

Canadian    Agents 

The  A.  R.  Williams  Machinery  Co.,  Ltd.,  Toronto,  Winnipeg  and  St.  John,  N.B. 

//  whal  ijoii,  want  i.s  not  (idvcrinfid  in  (his  issue  consult  the  Buyers'  Directory  at  the  back. 
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Trade  Gossip 
Eden,  Ont. — 10.  Ketchalaw  is  in  the 

market   for  woodworking  machinery. 

London,    Ont. — The   Georae  H.   Beton 
Luiiilicr  Co.  will  install  electrical  equip- 
meiil  in  its  plant  to  operate  woodwork- 
ini;'  machinery. 

Oakville,  Ont. — The  \V.  H.  Cars<jn 
brick,  sash  and  door  factory  on  Dundas 
street,  north  of  Colborne  street,  was 

damaged  by  fire  last  Satiu-day  to  the 
extent  of  $10,000. 

The  Imperial  Oil  Co.,  Sarnia,  Ont.,  will 

increase  their  ciiiiital  stock  to  .triO.OlKl,- 
000,  to  take  care  of  any  future  possible 
growth  of  business.  Walter  C.  Teagle  is 
chairman  of  directors. 

The  Imperial  Munitions  Board  have 

accepted  it.he  process  of  sherardizing  cast 
iron  nose  plugs  for  shells  as  an  alterna- 

tive to  nickel-plating'.  Brass  plugs  are 
now  being  i^eplaced  with  east  iron  ones. 

Demand  for  Old  Rails.— With  refer- 
ence to  an  item  regarding  the  demand 

for  old  rails  which  appeared  in  the  Dec. 
2  issue  of  Canadian  Machinery,  a  cor- 

respondent advises  us  that  he  has  a 
considerable  cjuantity  of  this  material 
in  stock  and  would  like  to  be  put  in 
touch    with    prospective    consumers. 

The  Canadian  Porcelain  Co.,  Hamil- 
ton, Ont.,  have  presented  to  the  Hamilton 

Technical  School  a  fine  collection  of  por- 
celain insulators  used  on  high  tension 

ti-ansmission  lines,  ranging  in  voltage' 

from  2,000  to  150,000.  "  The  collection will  be  found  valuable  in  the  electrical 

department  of  the  school  for  construc- 
tion in  high  tension  work. 

The    Canadian    Association    of    Boat 

Manufacturers  at  a  meeting  held  in  To- 
ronto, elected  the  following  officers: — 

Hugh  Warnock,  Penetang,  president; 

M.  L.  Butler,  Brighton,  1st  vice-presi- 

dent; W.  R.  Richardson,  of  Peterboro', 
2nd  vice-president;  A.  P.  Fenton,  To- 

ronto, secretary;  and  Herbert  Ditch- 
burn,  Gravenhurst,  treasurer,  succeed- 

ing Capt.  C.  H.  Rogers,  of  Peterboro', 
who  is  now  in  Prance. 

Tungsten  Advancing.  —  Prices  of 
tungsten  ore  and  tungsten  metal  continue 

to  soar.  A  recent  sale  of  high-gTade 
tungsten  ore  in  the  States  is  noted  at 
$45  per  unit  for  60  per  cent.  ore.  In 
September  $32  per  unit  was  paid,  and  in 
August  $16.  Tungsten  metal  or  ferro- 
tungsten  is  now  selling  at  about  $6  per 
pound  of  contained  tungsten  as  against 
60  cents  to  65  cents  before  the  war,  and 
$2.50  a  few  months  ago. 

The  Steel  Company  of  Canada,  Hamil- 
ton, .Ont..  as  a  result  of  its  increasing 

business,  largely  due  to  tlie  big  war  or- 

ders it  has  received  and  the  prDSjject  fur 
business  after  peace  is  arranged,  is  plan- 

ning extensive  additions  to  its  plant. 
Three  new  open-hearth  furnaces  are  to 
be  built  at  once,  the  blooming  mill  ex- 

tended and  two  forge  plants  erected  for 
the  manufacture  of  8  and  9.2  shells.  The 

improvement  will  cost  several  hundred 
thousands  of  dollars. 

French  Industrial  Commission. — Mem- 
bers of  the  French  industrial  and  Com- 

mercial Commission,  which  recently  ar- 
rived in  New  York  to  promote  trade  re- 

lations between  the  United  States  and 
France  following  the  war,  have  arranged 
a  tentative  itinerary  for  the  next  few 
weeks  that  will  take  them  to  a  number 

of  leading  cities  of  the  United  States 
and  Canada.  About  Dee.  15  they  have 
arranged  to  come  to  Canada  for  a  stay 
of  a  week  or  ten  days. 

Toronto,  Ont. — A  by-law  seeking  per- 

mission to  guarantee  $3,000,000  of  de- 
bentures as  the  city's  investment  in  the 

proposed  hydro-electric  radial  scheme 
will  be  submitted  to  the  ratepayers  on 

January  1st  next.  This  decision  was  ar- 
rived at  by  the  Board  of  Control  after 

confeiTing  with  Sir  Adam  Beck,  chair- 
man of  the  Provincial  Hydro-electric 

Commission,  and  his  chief  engineer,  F. 
A.  Gaby,  on  Dec.  1.  This  amount  does 
not  cover  the  terminals  to  be  located  in 

the  city  or  that  part  of  those  radials 

which  constitute  a  portion  of  the  city's 
rapid  transit.  In  short  the  citizens  will 
be  asked  to  meet  the  cost  of  all  rapid 
transit  lines  within  the  city  limits  an<l 
invest  the  suggested  $3,000,000  in  the 
general  scheming  outside  the  citv. 

Tenders 
St.  Hyacinthe,  Que. — Tenders  will  be 

received  up  to  January  11,  for  a  me- 
chanical filter  plant.  Plans  and  speci- 
fications may  be  obtained  at  the  office 

of  Hector  Cadieux,  city  engineer. 

Halifax,  N.S.— Tenders  will  be  re- 
ceived by  the  Governor  of  the  Province 

of  Macao,  up  till  January  8.  1916.  for 

the  supply  of  a  steel,  self-propelling 
dredge  for  the  use  of  the  Macao  Har- 

bor Works.  Full  particulars  may  be  ob- 
tained at  the  office  of  Fred  H.  Oxley, 

Consul  for  Portugal,  Keith  Bldg.,  Hali- 
fax, N.S. 

Winnipeg,  Man.  —  Tenders  addressed 
to  the  Commissioners  of  the  Greater 

Winnipeg  Water  District  will  be  received 
up  to  December  15,  1915,  for  the  supply 
of  miscellaneous  bronze  eastings,  brass 

piping,  etc.,  which  enter  into  the  con- 
struction of  a  Venturi  meter.  Specifica- 

tions and  form  of  tender  may  be  ob- 
tained at  the  office  of  the  District.,  901 

Boyd  Bids'..  Winnipeg. 

rersonal 
John  Milne,  president  of  the  Burrow, 

■Stewart  &  Milne  Co.,  Hamilton.  Ont., 
has  been  appointed  to  the  Senate. 

John  Ansley,  at  one  time  county  en- 
gineer and  also  proprietor  of  the  local 

iron  foundi-y,  died  at  Wingham,  Ont., 
on  Nov.  28,  aged  83. 

P.  E.  Mercier,  acting  chief  engineer 
lor  the  City  of  Montreal,  will  probably 

be  appointed  to  that  position  in  succes- 
sion to  the  late  Georges  Janm. 

C.  L.  Jobb,  general  mana'jer  of  the 
Canadian  Iron  Corporation,  has  been 
in     Fort     William,     Out.,     for     a     few 
days    on    business    connected    with    the 
local  plant. 

Abraham  Van  Winkle,  of  the  Hanson 

&  Van  Winkle  Co.,  died  at  Newark,  N. 
J.,  recently  aged  77.  Mr.  Van  Winkle, 
who  was  born  at  Pompton,  N.J.,  assisted 

in  the  development  of  the  first  low  volt- 
age dynamo  made  in  the  United  States. 

Charlton  James  Wollaston,  a  pioneer 
in  submarine  telegTaphy,  and  who  laid 

the  first  cable  from  Dover  to  Cape  Gris- 
Nez,  the  nearest  point  on  the  French 
shore  to  that  of  Britain,  died  recently  in 
England. 

Railways-  Bridges 
London,  Ont. — The  council  have  de- 

cided to  submit  the  by-law  requested  by 
the  London  &  Port  Stanley  Railway  to 
raise   $101,000   for  track   extensions. 

Brantford,  Ont. — At  a  special  meeting- 
of  council,  it  was  decided  to  give  rate- 

payers of  the  city  a  chance  to  vote  on 
ratification  of  the  sale  of  the  Grand  Val- 

ley Railwa.v  between  Paris  and  Gait  to 
the  Lake  Erie  and  Northern  Railway, 
which  railway  is  controlled  by  the  C. 
P.P.  between  Gait  and  Port  Dover.  The 

cost  will  be  $30,000,  and  electrification 
of  L.  E.  and  N.  Railway  from  Gait  to 
Port  Dover. 

London,  Ont. — The  first  step  toward 
the  million-dollar  guarantee  of  bonds  for 

the  proposed  Hydro-radial  railway  was 
taken  last  Monday  by  the  city  council, 

which  gave  two  readings  to  the  by-law 
and  sent  it  on  to  the  ratepayers. 

Hydro  Radials. — This  proposed  Hydro 
radial  scheme  includes  projected  lines 

running  from  Western  Ontario  via  Lon- 
don and  Guelph,  Hamilton  to  Toronto, 

Barrie  to  Toronto,  the  proposed  Mark- 
ham  and  Uxbridge  line  and  that  section 

suggested  for  the  connection  of  Port 
Perry  with  Toronto  via  Whitby.  Sir 
Adam's  Beck  idea  is  to  make  Toronto 
the  real  pivotal  point  of  all  the  adjacent 
counties,  anrl   latterlv,  the  Province  for 
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\r  Tempering  and  Hardening  Shells  with 

"NATIONAL"  QUENCHING  OIL 
"Used  by  Shell  Manufacturers  everywhere."       Write  for  Prices. 

CANADIAN  OIL  COMPANIES,  Limited 
Halifax  St.    John  Montreal  TORONTO  Winnipeg  Regini  Edmonton 

CANADA 

Pumps 
for 

SHELL 
MAKERS 

BurnKam 

Hydraulic   Pump 

Deming 

I  Triplex    Pump 

GOOD    PUMPING    MACHINERY  is 
essential    to    greatest  output  on  shells 

or  any  other  work. 

We   manufacture  a  special   pump   for  every 
kind  of  service. 

Tell  us  what  you  need  and  ask  for  full  details. 

MADE  IN  CANADA 

Darling  Brothers  Limited 
Toronto  MONTREAL  Winnipeg 

If  what  yon  icanl  is  not  advertised  in  this  i»sue  consult  the  iUnjcrs  Directory  at  the  hack. 
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farmin;;',  market  garden iiii;'  iuul  other  in- 
dustries, as  well  as  for  ])assen!i('r  tratlie. 

Radial  Plans  Approved. — The  Toron- 
to-Guelph-Berlin-London  Hydro  Radial 
project  was  further  advanced  on  Nov. 
23  when  a  deputation  of  municipal  re- 

presentatives from  Mimico  and  New  To- 
ronto discussed  with  Chief  Eng:ineer 

Gaby,  of  the  Provincial  Hydro-Electrie 
Commission,  at  Toronto,  route  plans  and 
other  points  in  connection  with  the  line. 
This  conference  was  one  of  a  number 

the  commission's  engineers  are  having 
with  the  representatives  of  the  various 

municipalities  interested  in  order  to  se- 
sure  approval  of  plans  and  details. 

New  Incorporations 
The  Eclipse  Iron  Works,  Ltd.,  of  Van- 

couver, B.C.,  has  been  incorporated  with 
a  capital  of  $20,000. 

The  Eastern  Machinery  Co.  of  Mont- 
real has  been  incorporated  with  a  capital 

of  $45,000.  Incorporators :  A.  Lalonde. 
E.  A.  Lalonde  and  D.  L.  Desbois,  all  of 
Montreal. 

The  Dominion  Shell  Mfg.  Co.  of  Mont- 
real has  been  incorporated  with  a  capital 

of  $99,000.  Incorporators:  H.  C.  Tliorn. 
L.  H.  Cote  and  W.  W.  Laindon,  all  of 
Montreal. 

The  Dominion  Magnesite  Co.  of  Calu- 
met, Que.,  has  been  incorporated  with  a 

capital  of  $100,000.  Incorporators:  F. 
G.  Bush,  G.  R.  Drennan  and  M.  J. 

O'Brien,   all   of  Montreal. 

The  Lachance  Nut  Lock  Co.  has  been 

incorporated  with  a  capital  of  $300,000 
to  cany  on  business  at  Montreal,  Que. 

Incorporators,  J.  A.  Bilodeau,  M.  Lor- 
anger  and  B.  Melaveoii,  of  Montreal. 

The  Kirkland  Lake  Gold  Mining  Co. 
has  been  incorporated  at  Toronto,  witli  a 

cajntal  .)f  .$2,000,000,  to  acquire  and  de- 
velop mineral  lands  and  deposits.  Head 

office  at  Toronto.  Incorporators — David 
Inglis  Grant  and  Gideon  Grant,  of  To- 
ronto. 

The  Triumph  Mines..  Ltd.,  has  been  in- 
(Mir|)ornted  at  Toronto,  with  a  capital  of 

$3,000,000,  to  acquire  and  develop  min- 
'cral  lands  and  deposits.  Head  office  at 

Toronto.  Incorporators — James  Rich- 
.ardson  Roaf  and  .John  Edward  Morden. 
-of  Toronto. 

The  Canadian  Vincent  Valve  Co.  has 

lieen  incorporated  at  Ottawa  with  a  cap- 
ital of  $2.3,000  to  manufacture  the  Vin- 

ICent  drain  valve  and  similar  appliances 

'at  Victoria.  B.C.  Ineoi-porators :  Arthur 
Newliam.  R.  Powell  and  E.  Bonner,  all 
of  Victoria,  B.C. 

[  The  Alliance  Beverage  Co.  of  Toronto 
Thas  been  incorporated  at  Toronto,  with  a 

capital  of  $40,000,  to  manufacture  bever- 
ages, condiments,  preserves,  etc.,  at  To- 

ronto. Incorporator.? — Henry  Cresser 
Haskins  and  Edward  Gowan  Russell 

Aradagh,  of  Toronto,  Ont. 

The  Federal  Brass  Co.  has  been  in- 
coriKirated  at  Ottawa  with  a  capital  of 

$50,000  to  acquire  the  business  tiow  car- 
ried on  by  the  Federal  Electric  &  Mfg. 

Co.  at  Montreal.  Incorporators:  Josep'.i 
PhilHpe  Arthur  Belanger  and  Louis 
.losejih   Cyprien  Gagnon  of  Montreal. 

The  Canadian  Brass  Bedsteads,  Ltd., 

has  been  incorporated  at  Ottawa  with  a 

capital  of  $45,000  to  manufacture  house- 
hold furniture  of  all  kinds  and  in  partic- 
ular brass  and  iron  bedsteads,  at  Mont- 

real. Incorporators:  Eugene  Honore 
Godin  and  Joseph  Eudore  Morier,  of 
Montreal. 

Canadian  Canners,  Ltd.,  has  been  in- 
corporated at  Ottawa  with  a  capital  of 

$1,000,000  to  carry  on  business  as  manu- 
facturers of  all  kinds  of  canned  goods, 

condiments,  pickles,  etc.,  at  Toronto. 
Ont.  Incorporators:  John  Dawson  Mont- 

gomery, Arthur  Carson  McMaster,  of 
Toronto. 

The  Pitcher  Mfg.  Co.  has  been  incor- 
porated at-  Ottawa  with  a  capital  of 

.$50,000  to  manufacture  metal  buttons 

and  other  goods,  at  Windsor,  Ont.  In- 
corporators: John  Vashe  Pitcher  and 

George  Pegram  Walton,  of  Louisville, 
Kentucky,  and  Thomas  P.  Archer,  of 
Windsor.  Ont. 

The    Canadian   Electro   Products   Co. 

has  been  incorporated  at  Ottawa  with  a 
capital  of  $500,000  to  manufacture  all 
kinds  of  metals,  metallic  substances, 
metallic  products,  chemicals,  etc.,  at 

Montreal.  Incorporators:  Walter  Rob- 
ert Lorimer  Banks  and  Daniel  Percy 

Oilliniir  of  Montreal. 

The  Western   Sugar  Refining  Co.  has 
hceu  incorporated  at  Toronto,  with  a 

capital  of  $600,000,  to  manufacture,  re- 
fine sugar  and  by-products  at  Petrolia, 

Ont.  Incorporators:  Ralph  Daniel 
Mitchell  and  Daniel  Joseph  Kilby,  of 
Cleveland,  Ohio,  and  David  A.  Gordon, 
of  Wallaceburg.  Ont. 

The  Imperial  Cordage  Co.  has  been  in- 
corporated at  Ottawa  witli  a  capital  of 

.$150,000  to  manufacture  rope,  binder 
I  wine,  and  all  products  and  by-products 
of  manila,  hemp  and  sisal,  at  Walkerton. 
Ont.  Incorporators:  John  Connor,  of  St. 
John,  N.B.,  E.  A.  D.  Morgan  and  S. 
Avery  of  Montreal,  Que. 

ground  cable,  to  the  E.  F.  Philips  Elec- 
trical Works,  Ltd.,  Montreal. 

Kingston,  Ont. — Tlic  City  Council 
h-ave  awarded  a  contract  for  rublier 
lined  linen  fire  hose  to  the  Goodyear 
Tire  &  Rubber  Co.,  Toronto,  at  50c  per 
foot. 

Merrickville,  Ont— The  Rideau  Power 
Co.,  have  awarded  contracts  for  water 
wheels  to  the  William  Hamilton  Co., 
Peterborough,  and  electrical  eciuipment 
to  the  Swedish  General  Electric  Co.  Tlic 

total  cost  of  power  house  and  plant  i.i 
estimated  at  .$80,000. 

Catalogues 

Contracts  Awarded 
Toronto,   Ont. — The  city  council  have 

awarded  a.  contract,  lead-covered  under- 

Oiling  Devices  made  Ijy  the  Canadian 
Winkley  Co.,  Windsor,  Ont.,  are  the  sub- 

ject of  catalogue  No.  10.  A  large  num- 
ber of  styles  are  illustrated  and  d(r- 

seribed  in  detail,  accompanied  by  price 

list  and  principal  dimensions  for  each 
size. 

The    Canadian   General   Electric    Co., 
Toronto,  Out.,  have  issued  a  bulletin  il- 

lustrating and  describing  a  new  multi- 
stage centrifugal  compressor  set  No. 

3350.  This  machine  is  particularly  ap- 
plicable for  use  in  connection  with  oil 

or  gas-burning  furnaces  and  a  list  of 
operating   advantages  is  given. 

Buffing  and  Polishing  Machinery. — Bul- 
letin Xo.  700  on  l)utiing,  polishing  and 

burnishing  machinery,  the  latest  of  the 

series  of  "Munning-Loeb"  publications 
on  electro-plating  and  polishing  equip- 

ment and  supplies,  fully  describes  the 
Munning-Loeb  line  of  butting  and  polish- 

ing lathes  from  the  small  bench  lathes 

to  the  large  double-spindle  pe'lestal 
lathe,  also  belt  strapping  machines, 

fle.xible  grinders,  tumbling  barrels,  bur- 
nishing barrels  and  sand  blast  appar- 

atus. This  bulletin  will  be  sent  to  anyone 
on  request. 

Motor  Generator  Sets. — ^Bulletin  No. 
42.552  issued  by  the  Canadian  Genera! 

Electric  Co.,  Toronto,  illustrates  and  de- 
scribes an  interesting  and  varied  range 

of  motor  generator  sets  adapted  for  dif- 
ferent purposes.  Tlie  bulletin  contains  a 

considerable  amount  of  information  cov- 
ering the  operation,  field  of  application, 

e.Ycitation  and  construction  of  motor 
generators,  while  booster  and  balancer 
sets  are  also  dealt  with.  The  bulletin 
contains  a  number  of  excellent  lialf- 
tones  covering  the  various  types  and 
showing  in  a  general  way  the  design  and 
arrangement  when  installed. 

Lubricators. — Bulletin  No.  60,  tlie 

Kicliardson  model  "M"'  sight  feed  oil 
pump  recently  issued  by  the  Richardson- 
Phenix  Co.  of  Milwaukee,  Wis.,  contains 
much    new    information    concerning   the 
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FETHERSTDNHAU6H  C  CO. 

"THE  OLD  ESTABLISHtO  FIRM" 
5  ELGIN  ST  OTTAWA 

I  ROYAL  BANK  BLG,  TORONTO  (
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I  SEND  FOB  PLAIN  PRACTICAL  POINTERS  1 
I  C  COPY  NailONAL  PROGRESS  IN  WHICH  I 

ALL  OUR  PATLHTS  ARL  ADVERTISED 

I**  W.  T.  Cuffe-Quin PalcQi  Solicitor  tad  Eipm 

RegUierrd  Pjicnt  Aitomei.  U.S   yi«7 
Fdl.pw  Suirryor*.    Inililule.  Loodoo,   Enjliod. 

47  Csntrel  Chambers,  Eltii  Sbcct 

OTTAWA.  CANADA  "Mr brtpatencffic. 
AuociilF  work  Icr  the  Legal  Prolnsion  btion  the  Goverament 

PiKDI  Office,  1  fpetilltT- 

Cible»ddx«»     "Cquin  Ottawa. ■• 

HAW^K  D 
GMROME 
?V^P*ADIUN 

Will 

Give  You 

Exceptional 

Shell  Forging 
Production 

WITHOUT  AN  EQUAL  FOR 
BOTH  FIRST  AND 
SECOND  OPERATION 
PUNCHES. 

(Jouics    to    you    1 1  eat -treated 
and  ready  for  use. 
It     docs     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 

well-known  model  '"M"  lubricator.  In- 
teresting illustrations  show  the  process 

of  manufacture  from  the  raw  material  to 
the  finished  lubricators  on  the  test  rack. 

and  give  a  good  idea  of  the  manner  in 
which  the  jiumps  are  drilled  and  milled 
from  a  solid  block  of  cast  iron.  An  in- 

teresting chapter  on  gas  engine  lubrica- 
tion discusses  the  ciuestiou  of  timing  the 

admission  of  oil  so  that  it  is  forced  di- 
rectly on  to  the  engine  pistons.  Other 

items  of  interest  are  a  description  of 

the  new  Richardson  air  spray  attacli- 
ment;  also  the  steam  and  electric  at- 

tachments for  heating  the  oil  in  the 

lubricator  reservoir.  A  double-page  il- 
lustration of  tlie  New  York  sky-line 

sliows  that  practically  all  important 
buildings  in  the  Metropolitan  district 

are  equipped  with  Riehardson-Phenix 
lubricating  appliances.  Copies  of  the 
above  bulletin  may  he  had  upon  request 
from  the  company. 

ATEINTS 
PROMPTLY  SECUREDI 

In    nil    couutrles.      Ask    for   our    InTentor** 
Adviser,  which  will  be  sent  free. 

MARION  &  MARION,    364  University  St 

Merchants   Bank   BuiUIing.  corner   St. 

Catherine     St..    MONTREAL.     Phone    I'p.    6474 and    WaHbington.    D.C.,    U.S.A. 

Book  Reviews 
The  Model  T  Ford  Car,  its  construc- 

tion, operation  and  repair,  by  Victor  W. 
Page,  300  pages,  5x7,  100  engravings 
and  two  folding  plates.  Published  by 
the  Norman  W.  Henley  Publishing  Co., 
New  York  City.  Price  $1.  This  is  the 
1916  edition  of  a  book  which,  as  the  title 
indicates,  is  written  chiefly  for  owners, 
dealers  and  salesmen  of  Ford  cars.  Al- 

though the  book  deals  exclusively  with 
one  particular  make  of  car,  the  fact  that 
so  many  Ford  cars  are  in  operation 
makes  the  situation  somewhat  excep- 

tional, and  warrants  the  publication  of 
a  special  treatise  on  its  repair  and  main- 

tenance, especially  as  so  many  owners  of 
Ford  cars  possess  but  little  mechanical 
knowledge.  The  volume  as  a  practical 
instruction  book  is  complete  and  the 
subject  is  treated  in  a  comprehensive 
manner.  The  construction  is  fully  de- 
Kcril)cd  and  the  operative  principles 

made  clear  to  everyone.  Complete  in- 
structions for  driving  and  repairing  arc 

given,  while  every  phase  of  the  subject 
is  treated  in  a  non-technical  manner. 
The  book  contains  five  chapters.  The 
first  deals  with  the  Ford  car  with  regard 
to  its  parts  and  their  functions.  Chapter 
2  describes  the  engine  and  the  various 
auxiliary  groups.  The  details  of  the 
Ford  chassis  parts  are  dealt  witli  in 

chapter  !i,  while  chapter  4  contains  in- 
structions for  driving  and  the  mainten- 

ance of  the  car.  The  concluding  chapter 

on  overhauling  and  repairing  the  me- 
chanism is  of  special  value  and  contains 

a  great  deal  of  valuable  information. 

The  diagrams  and  half-tones,  whicli  are 
full  of  detail,  have  been  carefully  pre- 

pared and  are  very  instructive.  The 
book  is  fully  indexed,  printed  in  clear 

type,  and  is  bound  in  clotli. 

P j|TCyT«!  TRADEMARKS M  I  Cn  I  O  AND    DESIGNS 

PROCURED  IN  ALL  COUNTRIES 

Special  Attention  griven  to  Patent  Litigation 
Pamphlet  sent  free  on  application. 

RIDOUT  &  MAYBEE      S9   Yo^ge  street TORONTO 

(IMADE  IN  CANADA) 

Don't    Pay    Good    Money   for 
Impractical,Unmechanicaland 
Often  Worthless  Fountains 

ISiibWc   Over 
How    \Va.stc 

Hole  IS  ;i  |>riictif!al  Komilain,  wliich  cumbiues 

tile  Faucet  and   IJubble   Feature*— talies  care  of 
llic   nvridow  wa^le,   and   insures 

Safety  and  Service 
This  is  an  age  of  sanitaiT  phimbing  and  Ibe 

Saiiilary  Drnikintr  I-'uimtnin  i-^  nno  of  its  import- ant  stitKlivi^ions. 

SAFETY     PI  IPO      SERVICE FIR<iT  *    KJIKKJ     AI.UTAYS FIRST ALWAYS 

Is  niiuli  of  hr;ivy  brjiss  witli  e\Ira  heavy  nickel 
platt?.  Itiibhlev  easily  controHiii  by  separate 
"squl'iva"  Imtulle.  No  spurts— no  chokinR— insidt 
regnlation  jirovents  "showorbatli."  Fancct  i.t 
controlled  by  another  sqnco/.f  handle.  Faucet 
gives  full  water  pressure.  Una  thread  for  hose 
if  wanted. 

Write  lis  (hi-  nuinlxT  t»f  your  rni- 
phi.x'N  mill  \\  :i(<T  prcNNiiri'  aiul 
\vi''II  prt'si'tit  Mil  iiil i> ri' still K  pro- 
posiliiiii     In     >  (Ml     pr<)iiip|l>. 

Puro  Sanitary  Drinking  Fountain Company 

147  University    Ave..       TORONTO.  CAN- 
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CLASSIFIED   MACHINERY   LIST 
9y/<^y/^y/^/t^//'xy/y//x/>/y^^^^ 

WANTED 
Eight 

Gisholt  24'  Tur- 
ret Lathes.  Re-mauu- 

factured  machines  with 

complete  standard 

equipment  as  supplied 
by  the  makers. 

Must  be  g'uaranteed  in 
first-class  working  or- 

der. Cash  will  be  paid 
immediately  for  above. 

Box  159,  Canadian 
Machinerv. 

Rates  (payable  In  advance): — 2c  per  word 
first  Insertion,  Ic  per  word  subsequent  Inser- 

tion. 5c  additional  each  Insertion  when  Box 
Number  Is  required.  Each  figure  counts  as 
one   word- 

WANTED 

SALBSMAX        WANTED     —    ESTABLISHED 
house  selling  metals,  machinery  and  supplies 
desires  an  experienced  man  to  take  charge  uf 
this   line.     Box  ToS.   Canadian    Machinery. 

WANTED— POSITION   AS  BRASS  FOUNDRY 
forem.in.  Advertiser  has  had  past  experience 
in  hi.Kh-class  valves  and  plumber  supplies, 
also  foundry  end  of  shell  work.  Can  furnish 
the  best  of  references.  H.  W.  B.,  care  of 
Canadian    Machinery,    Montreal. 

FOR   SALE 

FOR  SALE— RICHARDS  INDICATOR.  COM- 
plete,  with  attachments,  nearly  new.  In  per- 

fect order.  Apply  Canadian  Machinery,  113 
University  Ave.,  Toronto. 

STEA.M  ENGINES  FOR  SALE— ONE  10  II. T. 
stationary  boiler  and  settings  conipiete;  good 
working  order.  Price  one  hundred  dollars. 
One  3  to -J  H.P.  upright:  good  working  order. 
Price  fifty  dollars.  Apply  to  H.  A.  Lawrence. 
West   SheCford,   Quebec. 

FOR  SALE— INGERSOLI^RAND  CLASS  NE-1 
power-driven,  single-stage,  straight  line  air 
compressor,  close  connected  for  belt  drive  to 
motor.  Piston  diameter  12  inches.  Piston 
displacement  258  cubic  feet  per  minute.  Do- 
signed  for  pressure,  minimum  'oTj.  maximum 
55.  lus.  per  square  inch.  Length  7'  6".  Width 
"T.  Height  4'  3".  Been  used  for  4  weeks 
only.      Box    160,    Canadian    Machinery. 

FOR  SALE 
14     X    ij     I'rentice    Bros.     Lathe,    all 
Geared  Head. 

Xo.  6  Brown   &   Sharpe  Plain   Screw 
Machine,  Back  Geared. 

16  in.  Davis  &  Egan  Screw  Machine, 
Back  Geared,   Friction   Head. 

30  in.  Lodge  &  Shipley  Pulley  Lathe 
with  Turret,  4"  Hollow  Spindle. 

American  Machinery  Exchange 
217  Centre  St..  New  York  City 

Machinery  For  Sale 
1 — Automatic   Gridley,   IVi    capacity. 

1 — 16"  shaper  with  countershaft  and swivel  vise. 

1 — New  4-splndle  "Reed  Prentiss"  Bali- Bearing  Drill  Press. 
4 — Electric  Direct  Current  Breast  Drills, 

up  to   -'i   capacity. 

1— 3-Ton   Screw  Pulley   Chain   Block. 
4 — o-Ton    Screw    Pulley   Chain    Blocks. 
2— 4-Ton    Screw    Pulley    Chain    Blocks. 

Ontario  Metal  Products  Co. 
Limited 

102  FRONT  ST,  EAST.  TORONTO 

SOME  GOOD  ONES 

chuck 

Screw 

TURRET    I..4THES 

3 — 24"   GIshoIt   motor   drive 
1—24"   Steinle    belt   drive 
1 — No.  2  Warner  &  Swasey  hollow  hexagon 
1 — 22"    Bullard    combination 
2 — 2"  X  24"  Jones  it  Lamson  cone  type 
1 — 2^  X  24"  .Tones  &  Lamson  geared  head 
1 — 20"  Garvin   back  geared 

SCREW  MACHINES 

1 — Pearson   1^"   automatic  chuck  and  wire feed 

1 — ^^Pratl    &    Whitney    1"    automatic and   wire  feed 
1 — Brown    &    Sharpe    No.    0     Hand 

Machine 
1 — Brown  &  Sharpe  No.  00  nutomatic 
1 — Brown  &  Sharpe  No.  1  automatic 
1 — Brown  .t   Sharpe  No.  2  automatic 
1 — Cleveland  %" — 1%"  automatic 
1 — Cleveland  %" — %"  automatic 
1 — Cleveland    %"   automatic 
2 — 2Vi"   Cleveland   automatic 
2 — 2%"  Cleveland   style  "B"  automatic 

LATHES 
1-60"  X  32%  Pond  geared  head 
1 — 48"    X    16'    Schumacher    &    Boye    geared head 

1—36"  X  16'  Walcott  &  Wood 
1—32"  Bradford  heavy   duty 
1— 2S"  X  14'  New  Haven,  D.  B.  G. 
1 — 24"-40"   X   12'    McCabe   double  spindle 
1—21"   X   14'    Bradford    D.   B.   G..    blocks   to 

make  swing  27" 
1—20"  X  12'  LeBlond,  D.B.G. 
1 — 20"  X  S'  Lodge  &  Shipley  with  taper 
3—20"  X  10'  Blaisdell 

10'  Schumacher  &  Boye 
-1,S" 

1- 

1 — IS"  X  0'  Cincinnati 
1—15"  X  6'  Blaisdell  with  taper 
1 — 14"  X  6'  Carroll-Jamieson 
1—14"  X  5'  Pratt  &  Whitney 

L.iTHES    (continued) 
1—14"  X  6'  Hendev 
1—11"  X  5'   Star 
1—10"  X  5'  Pratt  &  Whitney 

BORING  5nl.L,S 
1— CO"  Colburn,  2  heads 
1 — 12"  King,   Al    condition,    2   heads 
1 — 12"  Bullard,  1  swivel  and  1  turret  head 
1 — 42"  Wals  &  King.  2  heads 
1 — 50"  Niles  Pullev  Borer 
1 — 42"  Niles  Car  Wheel  Borer 

PLANERS 
1—62"  X  54"  X  12'  Gray,  2  heads 
1—56"  X  4S"  X  8'  Belmer,  1  head 
1 — 42"  X  42"  X  12'  New  Haven,  1  head 
1 — 42"  X  42"  X  14'  D  &  H,  open  side 
1— .3!!"  X  36"  X  14'  Cincinnati,  4  heads 
1—36"  X  ;{6"  X  12'  Cincinnati,  2  heads 
1— 2S"  X  28"  X  S'  Wheeler 
1—26"  X  26"  X  6'  Pond 
1-24"  X  24"   X  6'   Pond 
1—24"  X  24"  X  7'  Grav 
1-24"  X  24"  X  fi'  Gray 
1-24"  X  24"  X  4'  Gray 

SH.\PERS 

1—32"  Walcott  triple  geared 
1 — 26"  Putnam  triple  geared 
1 — 24"  Cincinnati  crank  B.  G. 
1 — 20"   .American  crank  B.G. 
1-18"    Barker   &   Chard    crank 
] — 16"   .American   crank 
1—16"  Walcott  cr.ink 
1 — 15"  Hendev  friction 
1—14"  Pratt  &  Whitney 

R.iVDIAI-    DRIUS 

1 — o'  Dreses  Universal 
1 — 5'   Western   Universal 
1 — y   BIcktord    plain 
1 — 3Vj'  .American,  speed  box  drive 

R.ADI.AL   DRILLS    (continued) 

1 — 3'   Fosdick — national   pattern 
1 — 3H'  Fosdick — national   pattern 

UPRIGHT   DRILLS 
1 — 50"  Prentice  Bros. 
1 — :>4"    Barnes 
1 — 32"   Mechanics 
1—32"    Hamilton 

1—32"  Cincinnati  with   taper  attachment 1— 2S"   Hamilton 
1—26"   Barnes 
1—24"    Hamilton 
1 — 22"  American 

Large  stock  smaller  drills 
Several  multiple  spindle  drills 

POWER    PRESSES 

36" 

throat,   capacity 

& 

1 — Punch    and    Shear, 

1%   X  H4" 

1— Punch   and  Shear,   No.  14^2   Williams White 

1 — No.  5  Ferracute  Punch  Press 
1 — No.  P3  Ferracute  Punch  Press 
1 — No.  M5  -American   Can  Co.,  geared 
2 — ^No.  4  American   Can  Co.,  inclinable 
1— ,No.  3  Toledo,   inclinable 
1 — No.  IS  Bliss.  Inclinable 
1 — No.    95    Bliss,      straight     sided      double 

crank 1 — No.  1  Bliss  Toggle  Drawing  Press 
1 — No.  D.A.Ci.   Ferracute  Double  -Action 
1 — No.  21   Consolidated  Horn   Press 
1 — Bliss  Horn  Press 

Variety    smaller    presses 

MISCELL.\NEOUS 
Our  stock  of  miscellaneous  machinery  Is 
very  complete  and  will  appreciate  your 
inquiry  for  anything  in  the  iron  and  brass 
working   machinery    liu' 

The  H.  A.  Stocker  Machinery  Company, 
566-572    W.    Randolph  St., 

CHICAGO,  ILL. 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 
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USED   MACHINERY 
FOR    IMMEDIATE   DELIVERY 

MISCELLANEOUS 
Xo.  2  Hurlbut-Rogi'rs  Ciittme  Off  Machine 
Style  D   Matson   Cuttine  Off   Machine 
Xo.    3    Cincinnati   Gear   Cutter 
WilDiarth-Mannon    Drill    Grinder 
2  H.P.   230  volt  D.C    Polishing  Lathe 
No.  60  Heald  Cylinder  Grinder 
Lincoln   Miller  (old  style) 

10-20-25-30-35   H.P.    220  volt.   .4.C.    Motoi-s 
No.    1   American   Oil   Extractor 
No.    200   Oil    Extractor 
30  X  30  X  8  Gray   Planer  No.    90 
24  X   24   X  8   Gray   Planer 
32"    Triple    Gearetl    Shaper   No.    46 
No.  1  Grenier  Riveting  Machine 

BORING  MACHINES 
2-Spindle     Newton    Horizontal     Cylinder    Boring 

^lachine 

42"  Billiard  Vertical  Bering  Mill  with  two  heads 
DRILL  PRESSES 

20"  Barnes   sliding  head 
28"   Prentiss  sliding  head 
20"    Barnes   wheel    and   lever   feed 
22"    Kerkhotf   leier  feed 

'  2-spindle   Rockford 
4  ft.    Niles   Plain    Radial 
4-Spiudle  Gardam  Adj.  gang 
23"  Hoefer  with   tapping  attach. 
3-SpindIe   Barr   (2) 
2-Spindle    Reed    (10) 
3-Spindle    Reed 
4-SpindIe   ReeU   (4) 

LATHES 
2  X  24  Jones  &  Lamscn    (old  style) 
16   X  6   Porter   (plain  rest) 
IS  X  8  Putnam  (plain  rest) 
18  X  12  Blais<lell  with  turret 
18  X  6— 1V4  holf— p.  t.  turret 
18   X   3   Lodge   &   Shipley 
18   X  8   Davis   &    Egan   with    turret 
18  X   10   .\meriran    (tool    room) 
211  X  10  Lo.1b?  &  Shipley 
'22   X  13  New   Haven 
18"   X  8'  T.«lge   &   Shipley   No.    60 
18"  X  IC-    Lodge  &  Davis  No.   53 
16"  X  S'  Lorlge  &   Davis  No.   37 
18"  X  8'   Lnrlge  &  Davis  No.  50 
20"  X  10'  Putnam  with  grinding  attachment  No. 

11 

26" 

Special    Shafting   Lathe  No.   83 

VONNEGUT  MACHINERY  CO. 
47   South  Meridian  St  ,  Indianapolis.  Ind. 

Sell  Your  Scrap  Materials 
Direct  to  the  Wholesaler 
Get  our  quotations  before  selling.  We  are 
wholesale  dealers  in  all  grades  of  Scrap  Iron, 
Shrapnel  turnings  and  borings.  Scrap  Copper, 
Brass,  etc.  This  week  we  are  paymg  2T  cents 
per    pound    for    Scrap    Aluminum. 

Send    for    our    monthl.v    price    list.      Our 
Motto.  "Honest  dealings  and  prompt 

settlenients." L.  S.  Tarshis  &  Son 
88-92  Wellington  St..  Montreal 

For  Sale 
SeconcJ-Hand  Steel  Tier- 

ing Machine,  operated  by- hand. 

By  the  use  of  this  machine 
one  man  may  lift  as  high  as 
the  ceiling,  if  necessary, 

heavy  boxes,  bales,  rolls,  etc. 

This  machine  is  in  fir.st- 
class  condition,  and  is  offered 
at  a  sacrifice. 

Box  157 

Canadian    Machinery 

|lllllllllllllllllllllllllllilllilllllllllJIIIIIIIIII:illillllllllllllllilll|l|l|lll|l|l|i|l|l|l|l|l|l|l|l||||illl!l|l|l|l|l|l||^ 

1  IMMEDIATE  DELIVERY  i 
=  WE    CALL   ATTENTION    TO    THE    FOLLOWING    TOOLS,    ALL    OF    WHICH    ARE 
=  IN     THOROUGHLY      FIRST-CLASS      CONDITION.       READY      FOR      IMMEDIATE 
m  SERVICE. 

g  .      BOKING  MILLS. 

M  Ti_'-iiii;ii  King  vertical  boriug  and  turning'  mill,  with   two   hearts^ 
=  7J-infh   Niles  vertical   hofing  and  turning   mill,   with   two   he.ids. 

M  TIBKET   LATHES. 

g  lino  Garvin   No.  3  turret  lathe.  18"  swing,  witli  li'/,"   hole  throiiyh S  spindle,  back  geared  and  friction  head. 

M  "ne    Garvin    No.    2VS    turret    lathe.    1(1"    swing,    IVi"    hole    tlinngh 
=  spindle,    back   geared    and    friction    bead. 

J  Hue   American    Tool    Works    Co.    turret    I;ithe,    IS"    swing   with    3" =  liole  throngh  spindle,  equipped  with  back  gear,  friction   head. 

=  line    I'l'att    \    Wbilney    No.    3    turret    lallie.    14"    swing,    1%"    hole 
p  tlirougli  .'^pindle,   back  geared  and   frii-tion  head. 
3  line    No.    3    I'latt   &    Wbitne.y    screw    niacliiue,    U"    swing,    1"    bole 
=  through  spindle,  with  wire  feed  attachment,  plain   bead. 

M  I'ue  Davis  i:   Egan    No.  3  screw   machine.  12"  SiWing   with   1"   bole 
=  tbiough  spindle,  lomidete  with  wire  feed,  plain  beatl. 

^  Oil'  (Jarviri  ̂ ^■ire  feed   screw  niaebine,  12"  swing  with  1"  wire  feed 
^  cailacit.^',   plain   head. 
M  line  Warner  &  Swasey  plain   bead  turret  lathe,  H"  swing  with    1" 
s  spindle  capacity. 

3  line   Windsor  plain   head   turret  lathe,   1-1"   swing  with   1"  spindle =  cipacity. 

M  ii;ie  11"'   X   ."1'   Gricre    Fox   Monitor   bi'ass   turning  lathe,   back   gears. 

I  Girard  Machine  and  Tool  Co. 
I  491-493  N.  Third  Street,  Philadelphia,  Pa. 
#<««iiiiiiiiiiiiii|{i 

PETRIE'S 
WEEKLY  LIST 

Of  New  and  Used  Machine 
Tools  in    Stock  for 
Immediate   Delivery 

Turrit  Lathes  and  Screw  Machines 
4U"  .\  12'  New    Haven 
26"  .\     S'  Davis 
20"  X  10'  American 
20"  X     6'  Bridgeport 
15"  X     ."I'i'   fox,  American 
15"  X     o'  Bardons  &  Oliver 
13"  X     5'   Woods  tilted   turret 
2"  X  24"  Jones  &  Lamson  fiat  turret 
No.  2  Garvin    (3) 
No.  1  Pratt  &   Whitney 

Vs"  Cleveland   automatic 
%"  Cleveland   automatic 
S"  X  31"  Brown  &  Sharpe 
6"  X  28"  Brown  &  Sharpe  (3) 
Garvin   double   turret 

Engine  Lathes 42"  X  20'  Fifleld 
32"  X  14'  Bradford 
30"  X  12'  Putnam 
30"  X  lOy-'  Poud 
26"  X  14'   McDougall    I  gap) 
26"  X  14'  Gieason    (3) 
26"  X  12'  Blaisdeli 
25"  X  14'   Fitchburg 
25"  X  10'  Bradford 
24-  X  24'  Fifield 
24"  X  14'  Putnam 
24"  X     S'  Fav  &   Scott 
21"  X     8'  Fitchburg   (2) 
20"  X  10'  Powell 
20"  X     8'  Bullard "20"  X     8'   Ames 

20"  X    S'   Harrington 
18"  X     8'  Fitchburg 
18"  X     8'   New   Haven 
IS"  X     fi'  Ames 
17"  X     8'  Blaisdeli 
IT"  x     6'   LeBlond 
Hi"  X  10'   Ciniinnati 
16"  X     8'   Harrington 
15"  X    5'  Flat  her 

Upright  Drills 26"  Bickfnrd    (2i 24"  Kern 
20"  Buffalo    (4i 
20"  Bertram    (21 
20"  Bickford 
20"  Barnes 

84"  Bertram    universal    radial 
72"  Bertram    universal    radial 64"  Wall    radial 

Planers  and  Shapers 
52"  X  50"  X  11'  Pond 
30"  X  30"  X  17'  Wheeler 
30"  X  30"  X  16'  Putnam    (2    hearts) 
30"  X  SO"  X     8'  Bertram 
25"  X  25"  X  12'  Lodge  &  Davis 
24"  X  24"  X  6'  Butler 
10"  X  24"  Fitchburg   traverse 
26"  Smith   &    Mills 24"  Hendey 

20"  Barker 
16"  Garvin 

Milling  Machines 
No.  4  Brown  &  SliariM-  universal .\o.  12    Brown    &    Sharpe    plain    (21 
No.  3  Cincinnati   plain 
.'4"  Bertram  slab  miller. 

Presses 
No.  300  Brown-Boggs 
No.  AVi   Bliss No.  5  Waterbury 
No.  4  Sarnla 
No.  ,52  Ferracntc 

Miscellaneous 
No.    1    Racine    back    saw    (51 
34-20   Beslv    grinder 
32"     X    0'     special    facing    and     tapping 

machine 
No.    1    Dwigbt-Slate   gear    cutter 
12"  Bertram  slotler 
^v.,"     Bcrlram    bolt   cutter 
lii"  Sl.indai-d    holt    cutter 

Prices,  Descriptions  and  Full 
Particulars   on     Request 

H.  W.  PETRIE,  LTD. 
Front  St,  W.    -    Toronto,  Ont. 

The  advertiser  wo\ild  like  to  know  where  you  saw  hi^  advertisement — tell  hitti. 
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Why  go  to  the  expense  of 
buying  new  machines  for  the 
manufacture  of 

SHELLS  ? 

We  have  already  shipped  some  75  car- 
loads of 

Rebuilt 
Machine 
Tools 

to  CANADA  since  the  outbreak  of 

the  war,  with  absolute  satisfaction  in 
each  case. 

If  you  need  any  equipment  it  will  be  to 
your  advantage  to  get  in  touch  with  us 
as  our  facilities  for  furnishing  rebuilt 

machinery  are  second  to  none  on  the  con- 
tinent. 

EVERY  MACHINE  WE  BUY  IS  PUT 

THROUGH  OUR  OWN  SHOPS  AND 

COMES  OUT  IN  ABSOLUTELY  PER- 

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

The  demand  is  enormous,  but  we  are  not 

taking  advantage  of  the  war  by  putting 

on  exorbitant  prices^-our  aim  is  a  good, 
square  deal  to  everybody  all  the  time. 

You  can  often  get  something  practically 
equal  to  a  new  machine  at  a  very  great 
saving  in  price. 

As  we  carry  a  large  stock,  we  can  likely 

supply  you  from  stock,  or  if  we  cannot 

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

when  we  will  supply  you  with  such  tools 

as  you  may  require. 

New  York  Machinery  Exchange 
50  Church  St.,  New  York 

Chicago  Steel  Bending   Brakes 
We  are  esflusive  Manufacturers  of  Steel   Bendins 

our    pruduct    sliowe    it. Brakes,  ami 

Only  about 

three  horse- 

power is  re- quired  to 
operate  this 
b  r  a  lie  full 
capacity. 

,  Catalog:  giv- 

ing: full  dc- 
scription mailed  upon 

request. 
10  It.  tor  10  Ga. 

The  Steel  Bending  Brake  Works»  Ltd.,      Chatham,  Ontario 

A  condensed  ad.  in 

this  paper  will  bring 

results  from  all  parts 

of  Canada    :     :     :     : 

H    "Uittoria" i^         PIG   IRON 
p^  Foundry 

Soft  and   Strong 

Malleable 

Shipments  from 
The  Canadian  Furnace  Co., 

Port  Colborne,  Ont. 

M.A.Hanna4Co 

3 
1 

Sales  Agents Cleveland 

M-A 
HANNA 

ICIj 

"inqi 

JoL imriBn jilIIJIjdlI 

jw 

JUqL 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 
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f  I  E^  1^  Tungsten  High-Speed  Steel 

For 

Heat-Treating 
Furnaces,  etc. 
USING  EtK  FIRE  BRICK  IN- 
LINING  HEAT  -  TREATING 
FURNACES  IS  ANOTHER  WAY 
OP  ADDING  TO  THEIR  EFFI- 

CIENCY, ECONOMY  AND 
DURABILITY. 
We  carry  In  stock  a  large  variety 
of  shapes  and  sizes. 

Write    for    catalog:. 
We  can    All   all   orders   promptly. 

The  Elk  Fire 
Brick  Co.  of 

Canada,  Ltd. 

Federal  Life 
Building, 

Hamilton, 
Ontario 

ETAL 
STAMPINGS 

M 
We  are  manufactur 
era  of  stamped  parts 
for  other  manufactur- 
ers. 

We  do  any  kind  of 
sheet  metal  stamping 
that  you  require.  Our 
improved  presses  ami 
plating  plant  enable 
UB  to  produce  the 
finest  quality  of  work 
in  a  surprisingly 
short   time. 

We  can  finish  steel 
stamping  in  Nickel, 
Brass    or    Copper. 

Send    us    a    sample 
order. 

''I 

W.H.BANFIELD&SONS 

372  Pape  Avenue         Toronto 

We  have  good  quantities  in  our 
New  York  Stock,  and  can  also  make 

Tonnage  Delivery  from  January  for- 
ward of  our  Rushitof  f  No.  6  and  No.  7. 

Orders  must  be  to  hand 
before  Deo.  15 

We  also  have  complete  stocks 
of  Nickel,  Chrome   Nickel, 
Chrome  Vanadium,   and  Tool 

Steels. 

Fairley  Davidson  Steel  Co. 
MAIN  OFFICE  ANDCWAREHOUSE : 

124  Maiden  Lane  -  NEW  YORK 
Cable  Address:     "Artdavison." 

This    space    $1.00 

per  insertion   on 

yearly  order. 

ORAW  CUT  SMAPtRS 

SPKIAl  DRAW  CUT  R  RSHAPtRS"' 
FINISHtD  MACHINf:  KELYS'^ STATIONftRTS.  PORTABLE  KtYWAYCUTTtRSl 

SPECIAL  LOCOMOTIVE  CYLINDER  PLANERSJ 

orricc'"  works;  musklgon  hughts  usa 

0« 

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. 

n  what  you  vant  h  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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We  are  Headquarters  for: 

Shell  Marking  Machines 

Nosing  Presses 

Stamping  Presses 

Drop  Hammers 

Sheet  Metal  Workers'  Tools 

The  Brown,  Boggs  Company,  Limited,  Hamilton,  Canada 
Tinsmiths'  Tools,  Sheet  Metal  Working  Machinery,  etc. 

WESTERN  AGENTS :  Messrs.  Bissett  &  Webb,  Limited,  Winnipeg  and  Edmonton 

ONE  man  with  ONE 

National-  Chapman 
Elevating  Truck 
handle  more  shop  products  than 

several  men  with  several 

ordinary  trucks. 

Illustrated  ratalog  C-E  sent,  or  our  Canadian  representative 
nill  call  upon   request.     Address  all  incjuiries  to 

J.   A.    HUNTER, 

Canadian    Repre-^entati^e. 

NATIONAL  SCALE  CO. 
BRANTFORD,   ONT. 

This  is  the  Elevating  Truck  that  is  solving  the  trucking 

problems  for  Canada's  largest  Shell  Manufacturers. 

The  National-Ch-apman  is  the  new  "Made  in  Canada" 
Elevating  Truck.  It  is  mechanically  correct  in  design,  has 
four  wheels  equipped  with  Hyatt  Roller  Bearings  and 
heat-treated  axles.  It  has  perfect,  safe  handle  control  with 
tremendous  leverage.  There  is  a  handle  release  mechanism 
in  addition  to  the  regular  foot  lever,  and  a  powerful  PULL 
automatic  PULL  check  (always  in  service)  which  insures 
lowering  without  strain  or  mishap.  The  truck  will  turn 
ill    its   own  length. 

It  will  pay  you  to  investigate! 

Note  the  Prices; — Size  Capacity 
17"    X    37Vo"  2,500  lbs. 
IT"    X    37%"  2,500  lbs. 
F.O.B.  Brantford,  Out.,  Canada, 
•iccnrdingly. 

Platform  Clearance        Price Bit."  $66.00 

IVr  70.00 
Larger  sizes  and  capacity 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him,. 
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ppsrEEiii^ 
rKcroftpMrq  (RON  WORKS 

Toi-OHTO      •     OUT- 

FOREVIfiY 
PURPOSE 

STORAGE -GASOLINE   TANKS -AIR  RECEIVERS, 
ri^tUMATIC  WATER   SUPPLYTANKS-  SMOKESTAC«Si 

The  Garvin  Machine  Co. 
Manufacturers  of 

Milling  Machines;  Profiling  Machines;  Cam  Cutting 
Machines;  Screw  Machines;  Monitor  Lathes;  Die 
Slotting  Machines;  Screw  Blotters;  Tapping  Ma- 

chines; Duplex  Horizontal  Drills;  Gang  Drill 
Presses;  Four-Head  Right-Angle  Drills;  Wrenchless 
Chucks;  Spring  Coilers;  Cutter  Grinding  Machines; 
Surface  Grinders;  Hole  Grinders;  Hand  Lathes  and 
Special  Machinery. 

We  Want  AH.  To  Have  Our  Catalog— Send  For  It To-day. 

Spring  and  Varick  Streets  NEW  YORK  CITY 

„5«ISSE!a3»t, 

Genuine  Armstrong  Stocks  and  Dies 
Hinged  Pipe  Vises. 

Pipe  Cutters.  Steam  and  Gas  Fitters'  Tools. 
Pipe  Machines  for  Threading  Pipe. 

Either  Hand  or  Power. 

Jylanufactured   hy 

THE  ARMSTRONG  M'F'G  CO. 
323  KNOWLTON  ST.  BRIDGEPORT,  CONN. 

NEW  YORK.  248  CANAL  ST. 

m 
Gives  Satisfaction  Where 

Other  Metals  Fail 

Sold    by    Leading    Dealers    Everywhere, 

or   by 

MAGNOLIA  METAL  CO. 
Office  and  Factory  : 

225   St.  Ambroise  St.,  Montreal 

IS  YOUR  RIVETING 

PROFITABLY  DONE? 
Our  Elastic  Hotary  Blow  Ulvetlng  Ma- 

chine does  profitable  work,  be<':iuse  one machine  will  do  the  work  of  several 
hand   riveters,  and   do  it  better. 

Kvery    head    Is    perfectly    formed,    any 
shape,  round,  flat,  oval,  rectangular,  etc. 

Catalog^ue   C   tellH   more   about   It. 

The  F.  B.  SHUSTER  COMPANY 
\,  New  Haven.  Conn. 
:M       Formerly  John  Adt  A  Son.  Established  18«« 

/^  Also  makers  of  Wire  Stralghtencrs  and 
^^  Cutter,  Cotter  Pin  Machines,  etc. 

TAYLOR-NEWBOLD 

MILLING  CUTTERS 
Are    scientifically    correct.       Furnished    in    4    in.    diameter   for 

Keneral    machine    shop   use. 

Send  for  Bulletin  R.  P. 

THE  TABOR  MANUFACTURING  COMPANY 
PHILADELPHIA.  PA..  U.S.A. 

//  what  you.  want  is  not  adverllxed  In.  v'/t'.s  imue  consult  the  Buyers'  Dircctorti  at  the  back. 
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GEARS 

HAMILTON 
GEAR  &  MACHINE  CO. 

Cor.  Concord 
&  Van  Horne TORONTO 

The  best  equipped  shop  in  Canada  for  the  production 
of  correct  gears  at  moderate  cost. 

YOU    WANT   TOOL    HOLDERS   THAT    HAVE 
MADE  GOOD 

ARMSTRONG  TOOL  HOLDERS 
Were   Awarded    The 

GRAND    PRIZE 
THE  HIGHEST  POSSIBLE  AWARD  AT  THE  PANAMA- 

PACIFIC  INTERNATIONAL  EXPOSITION. 
THEY  ALWAYS  MAKE  GOOD. 

SEND  FOR  CATALOG. 

Armstrong  Bros.  Tool  Co. 
"The  Tool  Holder  People" 

306   N.Francisco  Ave..  CHICAGO.  U.S. A 

We  guard  your  purchases  and  tell  you  if  you 

are  getting  what  you  are  supposed  to  get. 

Once  you  have  formed  the  habit  of  consulthig 

us  for  expert  advice  you  wonder  how  you  got 

ailing  without  our  service. 

CANADIAN    INSPECTION    AND   TESTING 

LABORATORIES,  LIMITED 
Head   Office  and  Main  Laboratories — MONTREAL 

Branch  Offices  and  Laboratories  : 

TORONTO.  WINNIPEG.  EDMONTON.  VANCOUVER. 
NEW  GLASGOW. 

mmmm 
MODtlDCOUNTEU 

'fltEWN.DUHANTCimP/W 

FOR   ACCURACY    AND 
DURABILITY  APPLY 

DURANT  COUNTERS 
to  your  Presses,  riiucbes,  Screw 
Macliiues,    Couvt'>fis.    ele. 
Built  to  give  correct,  readable  re- 

corris   under  all   kinds  of  conditions. 
Any  ot  thirty  tvpes  on  30  Days' 

Triiil.      Send    for  'Catalo-    Xu.    12.  " 
THE  W.  N.  DURANT  CO.. 

MiKvaukee,  Wisconsin 

THIS  SPACE 

$1.75 
on  yearly  order. 

NORTON  JACKS 
For  all  kinds  of  heavy  lifting 

Send  for  complete  catalogue  showing  50  styles 
10  to  100  tons  capacity. 

Made  only   by 

A.  O.  NORTON,  LIMITED 
Coaticook.  Prov.  Quebec  -  Canada 

TOtALLORCISTS    CHEMiSTS    fuel   ENGjNEE^ 
160  B^^SCipToTon to . 

Tests    of    Metals,    Fuels,    Oils,    Water,    Etc. 

SPECIAL  ATTENTION  TO  ALL  SHELL  MATERIALS 

^•V;jg;-V, 
PRESSES  — ALL   TYPES 

Press  Attachments,  Automatic. 
Metal  and  Wire  Forming  Machines. 
Tumblers — Large  Line. 
Burnishing  Machines,   Grinders. 
Special  Machines. 

Baird  Machine  Co.,      Bridgeport,  Conn. 

CLUTCHES 
Combined    Jaw    and    Friction.       Friction   only 

Gas  Engine   Clutches.     Jaw  Clutches. 
Write  for  interesting  printed  matter. 

The   Positive    Clutch   &   Pulley   Works    Ltd. 
MONTREAL  Factory:   Aurora,   Ont.  TORONTO 

Detective  and   Stop    Watch Combined 

We  have  a  ouunter  un 
every  one  of  our  presses, 

veil  the  foot  presses," This  from  a  satisfied  user 
of  our  countrrs.  If  you 
use  presses  our  eouiiters would     s;ive     yiu     money. 

Ask  for  Catalog  25. 
The    C.    J.    ROOT   CO.,    125    Bridge    Street,    Bristol,    Conn. 

20  TIMES  THE  SERVICE 
Thafs     what    this    self-har-Iening.     high-speed    steel 
chaser  does   for   the    LANDIS    DIE. 
Four  long  cutters  tangentially  disposed  to  the 

work  carried  ia  Suitable  holders  make  an  ideal 
cutting  condition.  This,  along  ■nith  its  many  other distinctive  characteristies.  has  established  for  U3  a 
wotld-witlo    reputation. 

WRITE    FOR    CATALOGUE    NO.    2L 

Landis    Machine    Co.,     Waynesboro.   Pa. 
Exclusive    Canadian    Representatives, 

Williams      &      Wilson,      Montreal,      Canada. 

GEARS  AND   GEAR  CUTTING 
SPROCKETS  AND  CHAINS 
In  stock  and  to  order  any  tiize  from 
one-quarter  inch  to  six-foot  in  diameter, 
auy  material.  Estimates  and  gear  ad- 

vice  cheerfully   furnished. 

Grant  Gear  Works,  Inc.,^fJ.P-',s. G.    B.  <7RANT 

You  can  talk  across  the    continent    for    two 
cents  per  word  in  a  WANT  AD  in  this  paper 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 
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MALLEABLE 

GREY  IRON 
ALUMINUM 

S::  BRASS 

The  selection  of  metals  and 
the   necessary   treat 
ments  are  governed 
by  the  purpose  for 
which   each 
casting  is 
required 

The  quality  is 
always    of    the 

highest  standard. 

Our   castings    "stand    up"   to service   where  others  fall  down. 

Try  them  and  you'll  be  convinced. 

The  Gait  Ma'leable  Iron  Co,.  Limited 
GALT.  ONTARIO 

Danger  Eliminated 
The  Allen  Safety  Set  Screw 
eliminates  all  danger  of  acci- 

dent from  revolving  set  screws 
by  removing  the  cau.se — the 
projecting  screw  head.  It  gives 
perfect  safety,  service  and  satis- 

faction without  interfering  with 
tlie  efficiency  of  your  men. 

]]'iife  for  Circular  No.  8 

Allen  Mfg.  Co.,  Inc. 
St.  John's,  P.  Q.,  Canada 

J.CNcLAREN  BEtTING 

^EXTRA^jWill  Save  You  Money 
l»JTANNED  ̂ / 

^^Si63^  In  Every  Day  of  Service 
Modern  p]nnt  and  thorough  know- 

ledge of  requirements  of  belting 
guarantees  iierfei-t  satisfaotion  to 
all  buyers.  Our  belts  are  the  result 
of  using  best  leather.  ;Hui  our  57 

year's   experienr-e. Ask     for     Quotations. 

J.  c.  McLaren  belting  co. 
Limited 

Montreal  Toronto  Winnipeg 

THE  CENTRE 

-  THE  BEST 

I     PART  OF 

DIAMOND   TOOLS    FOR    SHELL    GRINDING 

SET  IN  "FERALIUM" 

Norton    Whank Exact    Size 

"Feralinm"  is  an  alloy  which 
embodies  the  minimum  melting 
temperature  with  the  maximum 
degree  of  contraction   after  cool- 

A  "Feralium"  set  Diamond 
Tool  has  all  the  advantages  of 
a  cast  steel  set  tool,  with  none 
of  the  disadvantages  due  to  the 
excessive  melting  temperature uf   steel. 

Laiiriis    Shank 
Exact    8ize 

We  Kiiarantec  tljiit  the  Diainonil  cannot  cunie  loose  from  the 
setting-,  while  the  inaximuin  cutting  power  is  retained  l)>  the 
Diamond.      IIKXK   THE   "FERAI.Il,^!"    SETTIXt;. 

GENERAL   SUPPLY  CO.   OF  CANADA.    LIMITED 
OTTAWA  TORONTO  WINNIPEG 

Sole  Selline  Agents   for  Canada    for 

GEO.   A.  JOYCE  COMPANY 
Importers  of  Finest  RouEh  Diamonds  M.inufai.  turors  ol  Diamond  Tools 

39  West  32nd  St..  New  York.       40  Holborn  Viaduct.  London.  E.G. 

AUTOMATIC 

WOOD    SCREW    MACHINES 
Cable    Address  i 

Cook,  Hartford,  U.S.A. Asa  S.  Cook  Co. 
Hartford, 

Conn. 

WE  MANUFACTURE  RIVETS  of  every 

description,  V2    inch.    dia.    and    smaller. 

PARMENTER  &  BULLOCH  CO.,  LTD. 
GANANOQUE,  ONT. 

NORTHERN   CRANE 

WORKS.    Limited 

WALKER VII  ,LE,  ONT. 
BUY  IN  CANADA! 

3    POWER  ^ 
■^^  1CRANE5 ^^^■^  ELECTRIC   AND  HAND    POWER ALL  SIZES,  CAPACITIES  AND   TYI'Bf 

ALSO  ELECTRIC  AND  AIR   HOISTS 
Foundry  Equipment  ^Cupolas.  Ladle..  Etc 

//  what  you  want  is  not  advertised  in  th  is  issue  consult  iJic  Hui/crs'  Directory  at  the  back. 
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Mechanical  Engineering   Books 
If  you  are  desirous  of  improving  yourself  in  your  trade  and  so  putting  yourself  in 
the  position  of  making  more  money,  these  Mechanical  Engineering  Books  will  be 
found  helpful. 

MACHINE-SHOP  WORK.  By  Freder- 
ick W.  Turner,  Instructor  In  Ma- 

chlne-Shop  Work,  Mech.inlcs  Arts 
High  School,  Boston.  208  pp.,  24] 
Ulus.  Clotb  binding.  TLe  use  of 
various  hand  tools  Is  explained,  fol- 

lowed by  a  comprehensive  discussion 
of  the  lathe  and  lathe  tools,  with  the 
methods  of  screw  cutting,  taper  and 
eccentric  turning,  etc.  The  way  to 
figure  compound  gears  for  screw  cut- 

ting; drilling;  boring;  planers;  shap- 
ers;  slotters;  milling  machines  and 
cutters;  how  to  cut  spirals,  gears, 
cams,  etc.;  grinding;  the  operation 
of  antematle  -machines.  Price   ...$150 

IOUM>KV  WORK.  By  Mm. 
C  tttimpson,  Head  Instruc- 

tor in  Foundry  Work  and 
Fsrging,  Department  o  f 
Science  and  Technology, 
Pratt  Institute.  160  pp.,  142 
lllus.  Cloth  binding.  A 
practical  guide  to  modern 
methods  of  mouldiug  and 
casting  In  iron,  brass, 
bronze,  steel,  and  other  me- 

tals, from  simple  and  com- 
plex patterns,  including 

many  valuable  hints  on 
shop  management  and 
equipment,  useful  tables, 
etc.     Price     »i.oo 

MI-;CHANICAL  DRAWING.  By  Ervl» 
Kenison,  8.B.,  Assistant  Professor  of 
Mechanical  Drawing,  Massachusetts 
Institute  of  Technology.  176  pp.,  120 
ittus.  Cloth  binding.  Gives  a  course 
'if  practical  instruction  in  the  art  of 
-Mechanical  Drawing,  based  on  me- 
tliods  that  have  stood  the  test  »t 
ye/irs  of  experience.  Includes  ortho- 
trrnphlc,  isometric  and  oblique  pro- 
ii'itlons,  shade  lines,  intersections 
Hid  developments,  lettering,  etc.,  with 
aliundant  exercises  and  plates.  Price 
   $1.00 

MV«;Hl>i!:      UEslGN.      «.- 
Cliarles    L.    Griffin,    S.B., 
Assistant  Engineer,  the 
Solvay-Process  Co.,  Alo- 
erlcan  Society  of  Me- 

chanical Engineers.  208 
pp.,  82  designs.  Cloth 
binding.  Explains  in  de- 

tail how  to  make  the 
entire  design  of  all  kinds 
of  machinery,  how  t» 
lay  out  gears,  etc.,  with 
complete  specimen  de- 

signs tt  numerous  ma- chines.     Price      $1.50 

r«>K<ilNU.  By  John  Lord  Bacon,  Eng.  and  Supt 
of  Construction,  with  K.  P.  Shields  &  Son,  Sail 
Diega,  Cal.,  American  Society  Mechanical  En- 

gineers. Author  of  "Forge  Practice."  128  pp., 
180  lllus.  Cloth  binding.  A  working  hand- 

book of  practical  instruction  in  hammeriuK. 
working,  forming,  and  tempering  of  wrought 
iron,  machine  steel,  and  tool  steel,  including 
the  important  modern  development  of  electrt. 
welding.     Price     $l.oi) 

I'ATTERN    MAKING.      By    James    Ritchey, 
Instructor  In  Wood  Working,  Armour 
Institute  of  Technology.  160  pp.,  250 
illus.  Cloth  binding.  Shows  the  reader 
how  to  take  the  blueprint  and  from  It 
make  the  pattern  for  any  kind  of  cast- 

ing under  any  condition.  The  allow- 
ances for  shrinkage,  draft,  and  finish  nre 

explained.  Simple  and  built-up  patterns 
of  all  kinds  are  clearly  treated.  Various 
special  cases  are  taken  up,  such  as  pul- 

leys, cranks,  pipe  connections,  valves, 
etc.      Price      $1,00 

TOOL,  MAKING.  By  Edward  K. 
.>larkham,  Consulting  Mechani- 

cal Engineer,  formerly  Super- 
intendent of  the  Walth:im 

Watch  Tool  Co.,  American  So- 
ciety of  Mechanical  Engineers. 

Author  of  "The  American  Steel 
Worker."  224  pp.,  325  lllus. 
Cloth  binding.  Takes  up  the 
methods  of  treating  tool  steels 
^annealing,  tempering,  spring 

tempering,  hardening,  case  - 
hardening,  etc.;  how  to  make 
drills  and  reamers  of  all  kinds; 
the  making  of  arbors  and  man- 

drels, taps,  hobs,  reamer  anil 
tap-holders,  jigs,  gauges,  dies 
and  die-holders  of  all  kinds, 
counterbores,  facing  tools,  mil- 

ling cutters,  hollow  mills,  and 
forming  tools.  Gives  all  neces- 

sary information  for  tool  mak- 
ing in  all  its  branches.  Price 
     $1.50 

Sent  postpaid  on  receipt  of  price.  We  can  also  furnish  you  with  otherstandard  works  on 

Engineering  in  all  its  branches,  including  books  for  Civil  Engineers,  Contractors,  Elec- 

tricians, F"oundrymen,  Steam  Engineers,  Mechanical  Engineers,  Municipal  Engineers, 
Railroad  Engineers,  Sanitary  Engineers,  Gas  Engineers,  Hydraulic  Engineers, 
Technical  Men. 

Technical   Book    Department 
MacLean  Publishing  Co.  143  University  Ave.,  Toronto 

The  advertiser  would  like  to  know  where  you  saiv  his  advertisement — tell  him. 
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CANADIAN    MACHINERY   BUYERS'    DIRECTORY 
=  TO  OUR  READERS — Use  this  directory  when  seeking  to  buy  any  machinery  or  power  equipment.  = 
S  You  will  often   get  information  that  will  save  you  money.  S 

M  TO  OUR  ADVERTISERS— Send  in   your  name  for  insertion   under  the  headings    of  the    lines    you  = 
S  make  or    sell.  = 

M  TO   NON-ADVERTISERS— A  rate  of  $5  per  line  a  year  is  charged  non-advertisers.  W 
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A-brasive  MaterlaU. 
Can.    FairbaDfe.s-Mon*e   Co..    Montreal. 
Carborundum  Co.,  Niagara  Falls^  N.T. 
Ford-Smith     Machine  Co.,     HamUton. Out. 

Gardner    Machine    Co.,    Belolt.    Wis. 
Norton    Co.,    Worcester,    Mass. 
H.    \^ .    rc-Lrit^.    Toronto. 
Sterens.     F.    B..    Detroit,    Mich. 

Acetylene. 

L'Air  Liquide  Society.   Montreal.   Tor- onto. 
Lever    Broa.,    Toronto. 

Ac.-«tylene    Generatore. 
L'Alr  LlquIde  Society,   Montreal,   Tor- onto. 
Lever    Bros.,    Toronto. 

Aecamulators,    Hydraulic. 
Can.    Boomer    &    Boschert    Press    Co.. 

Montreal. 
Charles  F.   Elmes  Eng.   Wka.,  Cliicago. 
Meata    Machine    Co. ,    Pittsburg.    Pa. 
William    R.    I'eriiu.    Ltd.,    Totooto. 
Southwark    Foundry    &    Machine    Co., 
Philadelphia. 

Wm.    Tod   Company,    Youngstown,   O. 
Watflon -Still man  Co..   Aldene.   N.J, 
Wood,   R.    D..   &  Cc.    Philadelphia. 

Air    Com  pressors. 
Canadian     IngersoU-Rand     Co.,     Ltd., 
Montreal. 

Cleveland     Pneumatic      Tool      Co.     of 
Canada.     Toronto. 

Curtis    Pneumatic    Machinery  Co.,    St. 
Louis.     Mo. 

H.    W.    Petrie,    Torouto. 
Smart-Turner  Machine  Co.,  Hamilton, Ont, 

Air      ||oi<ttH. 
Northern    Crane   Works,    Ltd.,    Walker- 

ville.   Ont. 
Whitinn      Foundry      Equipment      Co.. 

Harvey.    III. 

Air    HoN<- 
C«n.    H.    W.  Johns-ManTllle  Co..   Lim- 

ited,    Toronto. 
Cleveland      Pneumatic     Tool     Co.     o* 
Canada.    Tornnto. 

Can.    Ingersoll-Rand    Co.,    Montreal. 
Air    Receiver!*. 

Can.     Ingersoll-Rand    Co..    Montreal. 
.MacKinnon.     Holmes    Co.,     Sherbrooke, 

Que. 
A'*-     Wa*"herH. 
Buffalo  Forge  Co..  Buffalo,  N.T. 
Can.  Slroeco  Co.,   Ltd..  Windsor.  Ont. 

Can.      H.       W.       Johns- Man  vUle     Co.. 
Limited,    Toronto. 

Aluminum. 
Tallman     Brass    &    Metal    Co..     Ham- 

Uton. 

Alloys.    Steel. 
H.   A.    Drury  Co..   Ltd..    Montreal. 
Hawkridge   Broa.    Co..    Boston.    Mass. 
Vanadium     Alloys     Steel     Co..     Pitts- 

burs,    Pa. 
Vulcan   Crucible  Steel  Co.,   Allqulppa, 

Pa. 

AjinQncIator    Systemg. 
Llnti-Porter    Co..     Toronto, 

ArborH. 

Can.    Fairbanks-Morse   Co.,    Montreal. 
Cleveland    Twist   Drill    Co,.    Cleveland. 
Morae   Twist    Drill    and    Machine   Co.. 
New    Bedford. 

H.    W.    Petri.-,    Toronto. 
Pleaalsvine    Foundry,    Plessisvllle,    Qne. 
Pratt   &   Whitney   Co.,    Dundas.    Ont. 

AHsembllnf;    Stand m. 
Skdnner     Chuck     Co..      New     Britain. 
Conn. 

Aatomatic    Chncks. 
Garvin   Marfiin«  Co..   New   York, 

Asbeaton    Fai'klng:. 
Can.  H.   W.  JohnsManrtlle  Co.,   Llm- 

Ited.    Toronto. 
AHtog:enoDH    Welding    and 
Cnttlnir    1'lantM. 
L'AIr  Llqnlde  Society,   Montreal,  Tor onto. 
Lever    Bros.,    Toronto. 

Aatomatic    Index    Milling 
Machines*, 

flarvtn    Machine    Co..    New    York. 
National    Machinery    and    Supply    Co.. 
Hamiltftn. 

n     W.    IMrir.    Toronto. 

Automatic   Marhlnery. 
Baird   Machine  Co..   BridRepo»t.   Conn. 
A.    R.   Wffllams   Maehy.   Co..    Toronto. 
eardner.     Robt.    A    Son,     Montreal. 
(Mrard     Machine    &    Tool    Co..     Phila- 
Mphla.    Pa. 

M^b    A    Merryweather    Macliy.    Co., ClereUnd.    O. 

KaMonal    Maehtaiery     A     flupply    Cv.. 

H.   W.    Petrie,   Toronto. 

Pratt    &    Whitney   Co.,    Dundas.    Ont. 
Owen    Soimd    Iron    Works    Co..    Owen 
Sound. 

Windsor    Machine    Co.,     Windsor,    Vt. 
Aiitorniitic    Multiple    Spindle. 
Windsor    Machine    Co..    Windsor.    Vt, 

Autoniatit:   Wood  i^crew  Machines. 
Asa    F.    Cook    Co, 

Axle    Cutters. 
ButterfeM   &   Co.,    Rock   Island.   Que. 
A.    B.   Jardine   &   Co.,   Hespeler,    Ont. 

Babbitt    Metal. 
Can.    Fairbanks-Morse    Co.,    Montreal. . 
floyt   Metal    Co.,    Toronto. 
Magnolia    Metal    Co.,    Montreal. 
II.    W     Petrie.    Toronto. 
Tallman     Brass    iSc    Metal    Co.,    Ham- Uton. 

Baking   Ovens. 
Oven     Equipment    &    Mfg.     Co..    New 
Haven,    Conn. 

Owen    Sound    Iron    Works    Co.,    Owen 
Sound. 

I>;itl    Bearings. 

Can.     Fairbanks-Morse    Co.,    Montreal. 
Chapman    Double    Ball    Bearing    Com- 

pany,   Toronto. 
H.    W.    Petrie,   Toronto. 

I       I     fiuriMNhing    Machines. 
Baird  Machine  Co..   Bridgeport,  Conn. 

Bandlnf;    MachlDes,    HTdraulic. 
West  Tire  Setter  Co.,  Rochester,  N.T. 

Barrels.    Steel    Shop. 
Baird   Machine  Co.,    Bridgeport,  Conn. 
Cleveland    Wire  Spring  Co.,  Cleveland. 

Bar    Steel. 
Steel    Co.    of   Canada.    Hamilton,    Out. 

Bars.   Borlng^. Charles  F.   Elmea  Eng.  Works.  Chicago 
Nil  efl- Bern  en  t- Pond   Co..   New   York. 
Owen    Sound    I ron    Works    Co. ,    Owen 
Sonnd. 

Bar  Benders  and   Stratfrht  Edges. 
Steel     Bending     Brake     Works,     Ltd., 
Chatham.    Ont. 

Bar  Benders.   Ilydranllc. 
Charles  F.   Elmes  Eng.   Works.  Chicago 
WatBon-Stillman    Co..    Aldene.   N.J. 

Bar    Twisting    Machines. 
Mesta    Machine    Co..     Pittiburg.    Pa. 

Batteries     and     Arressories. 
Lintz-Porter    Co.,    Toronto. 

Bell    Systems. 
LIntz-Porter    Co.,    Toronto. 

Belt   Benches. 
Tabor   Mfg.   Co..    Philadelphia,    Pa. 

B"'ti"Er     Bsilatii. 
F.    Rt'ddftwav    A:    Co..    MonTreal. 

Selting,    Camel    Hair. 
F.    Reddaway   &    Co..    Montreal. 

Belt    PresHlnc    and    Cement. 
Graton  &  Knight  Mfg.  Co..  Montreal. 

fit    I'imtf'ners. 
F.     li.Ml,l:i\\;iy    \'     C,,..     Moiitivnl. 

Belt   Ijaclne".   I^eather. 
Oraton  &  Knight  Mfg.  Co.,  Montreal. 

Beltlnir,   Chain. 
Can.  Falrbanka-MoTve  Co.,  Montreal. 
Oraton  &  Knight  Mfg.  Co.,  MontreaL 
Jonefl   &    Glaatco.    Montreal 
Mon"p    Chain    Co..    Ithaca,    N.Y. 
II.    W.    Petrie,   Toronto. 

BeltlniT.    Cotton. 
OpuTal    Supply   Co.    of   Canada,    Tjfd., 
Ottawa. 

Dominion    Belting   Co..    HamQton. 
n.    W.    Potiip.    Toronto. 
I''.    i:.-d<ia\vav    A:    Co.,    Montreal. 

Beltlnjp.    L/eather, 
Can.    Fairhankfl-Morae   Co..    Montreal. 
Gen'-rril    Snppiv    Co.    of    Cnnnda,    Ltd., 
Ot*nwa. 

01nir<i     .Mnchlne    &    Tool    Co.,    PhQa- 
delphla.    Pa. 

Graton  &  Knight  Mfg.  Co..  Montreal. 
Main    BMting    Co..    .Montreal. 
Mone   Chnin    Co..    Tthnca.    N.T. 
II.    \V,    Petrie.    Toronto. 

Beltlnr.    Stitched    Cotton    Duck. 
Gpnernl    Supply    Co.    of    Canada.    Ltd.. 
Ottawa. 

Dominion  Belting  Co..  Hamilton,  Ont. 
Main     Belting    Co..     Montreal. 
11.    W.    Petrie,   Toronto. 
I'     li-d.i.nvav   &    <%...    Montreal, 

Bcltlnr.    Robber. 
Can,    H.    W.   Johns -ManvllU  Co.,   Mm- 

Ited.    Toronto. 
Benders,  An^le  and  Tee  Iron. 

Can.    Buffalo   Forge   Co..    Montreal. 
WatHon-Stillman     Co.,     Aldene.     N.J, 

Bending:   Machinery. 
John    Bertram    A    Sons   Co.,    Dnndaa. 
Bfrtrama.     Limited,     Edinburgh.    Soot 
land. 

Blijw.   B.   W.,   Co.,   Brooklyn,   N.Y. 

Brown,     Boggs    Co.,    Ltd..    Hamilton, 
Canada. 

Can.    Buffalo    Forge  Co.,   MontreaL 
Can.      Machinery      Corporation,      Gait, 
Ont. 

Charles  F,  Blmea  Eng.  Works.  Chicago 
Jardine,   A,   B,,   &  Co.,  Hespeler,  Ont. 

'      National   Machinery   Co..   Tiffin,   Ohio. 
National     Machinery     A     Supply     Co., 
Hamilton. 

Niles-Bement-Pond    Co.,    New    York. 
Owen    Sotmd    Iron    Works    Co.,    Owen 
Sonnd. 

K.   W.    Peti-ie,   Toronto. 
Toledo  Machine  &  Tool   Co..  Toledo.  O. 
Steel  Bending  Brake  Works.  Chatham, 
Ont. 

Watson-Stillman   Co..    Aldene,    N.J. 
Bins,   Steel. 
Dennis  Wire  &  Iron  Works  Co.,  Ltd.. 
London,    Canada. 

MacKinnon,    Holmes    Co.,    Sherbrooke, 
Toronto    Iron    Works,    Ltd..    Toronto. 

Bit  Brace  Tools. 
Wells    Bros.    Co.,    Qreenfleld.    Mass. 
Wilt  Twist  Drill  Co.  of  Canada,  Ltd., 
Walkerville.    Ont, 

Blast  Ganges.  Cnpola. 
Can.    Buffalo   Forge  Co.,   Montreal. 
ftheldons,     Ltd. .     Gait.     Ont. 
Whiting      Foundry      Equipment     Co. , 

Harvey.     Til. 
Blocks,   Lifting. 

Northern     Crane    Works.     Walkerrllle. 
Blowers. 

Can.    Buffalo    Fonre    Co.,    Montreal. 
Can.  Sirocco  Co..   Ltd.,  Windsor.  Ont. 
Chicago    Flexible    Shaft    Co..    Chtcaeo. 
Gtrard     Machine    &    Tool    Co.,     PhOa- delnhla.    Pa. 
Sheldons.    Ltd..    Oalt.    Ont 
Snnthwark    Foundry    &    Machine    Co., Philadelphia. 

Blow    Pipes    and    Begrnlators. 
L'Air  Liqnide  Sodety.   Montreal,   Tor- onto. 

Lever    Bros. .    Toronto. 

BInlne    Ovens. 
Oren    TCqntpraent    A    Mfg.     Co..     New Haven.    Conn. 

Boilers. 
Can.    LocomotlTe  Co..    Kingston.    Ont. 
Oeneral    Supply   Co.    of  Cannda.    Ltd.. 
Ottawa. 

M-'f^innon.    Holmes    Co..    Sherhrooke, 

Que. 

NsMonal     Machinerr     A     Supplt     Co.. 
TTaml^^on. 

Owen    <?oiind    Iron    Worka    Co..    Owen Sonnd. 

IT,    W,    Pctrin.    Toronto. 
Pl^^MarniP   Foundrr.    PlesslsrOle,   Que. 

Boiler   Componnds. 
Can.  H.   W.   Johns-ManrQIe  Co..  Llm 

ited,     Tomntri. Boiler    Oranhlte. 
DlTon  r-m/HWe  Co..  ,Tptim»v  City.  N.-T. 

Brtiler    Mnt-prs*    Rnnpllc". 
Tno.    F.    An<»n    Cn.,    Npw   Trvrk. 

BrtU    Ciittera    and    Not    Tdner* 
WpUs  Brother?  Co..  GreenfleM.  Mafw. Bolts. 

Oalt    Machine    Rcrew   Co..    Gull.    Ont. 
London  Bolt  A  Hinge  Works,  Lon- 

don.   Ont. 
Steel  Co.  nf  Cnnndn  ITnmilton.  Ont. 

Bolt   and    Nnt    Mnchlnerv. 
A.    R.    TVIllIfini't   Ma^hv.    *^a..   Toronto. 
.Tohn     Bertrwm     /(r     fin-na    Cn.       DnndnB. 
Owpn  Round  Iron  Worka  Co. .  O^ren 

flonrid. 

Gardner     RoM..    A    fliw.    Mnntwal. 
T.an'm    \fR*«blne   Co..    Wayn'»*>>"Tt».    Pa. 
Vfltlnnnl     Mi»pTiInerv     Cn,.     TIffln.     O. 
N«Hftn*t  Mnchinerr  A  flnpplv  Co., 

Hstnflton. 
TT,    \V.     Prtrif,    Toronto. 
WHer  A  RnwieTl  Co..  Greenfield.   Mbw<. 

Ma*  ,,ean     PnhM^Mng    ''o..    Torrm*o. Borlnp    ^tachlnes,    TTprlgrht    and 
Ho^Ito"!  nL 

Jnhn    Ber+rnni    A    flons   *^n..    Dtmdaa. 
CoThum    Machine   Tool    Co..    Franklin. Vi>. 

Onrlofk-MnPblnprv      Toronto 
n^^r^    Mpr-hSryf    A    Tw>1    On..     Phnn- 

''"Iphla     Pa, 

nm     no'-Ve    a    Co..    of    OhlMffo.    CTil- 

Mf>*rh     A     MeTTweathfr     Machv.     Co.. 

N«Mnni»t    Muchlnery     A      Bnpplv    Co.. TTamnton, 

vn04.ptkmpnt.Pnnd     Co.      New     T****. 
niiv  r      M.irhv.      Cn.,      Grand      Baiii'!'!. 
Mirh. 

Qt«w   M'r.   Co..    ntnrhamtnm.   V  T. 
v^oflnr    Mnrhlne*.    Pnenmatlr. 

P^Vt    nmthers,    Toledo.    O. 

Cleveland     Pneumatic      Tool      Co.     of 
Canada,    Toronxu. 

Can.    Falrbanks-Moree    Co.,    MontreaL 
Can.     in)£er»uU-Rana     Co.,     Muutrt:aJ. 
indepenucui      Pneumaue      Tool      Co., 

ChiCBgU.       ill. 
H.    \\.    I'etiie.   Torouto. titow    Ally.    Cw..    ouiKQamlon,    N.lf. 

Bonne    ana    TuruiUK    Alilln. 
John    Bertram    &    Sons    Co.,    Dundas. 
Girard     Alucliiiie     ^     lool     Co..     I'uii.* 

delphia,    l*a. 
National     Machinery     &     Supply     Co., 
Hamilton. 

Niles-Bement-Pond    Co.,    New    York- 

H.    W.    I'etiie,   Toronto. Boxes,  Annealing:,   Cbarginc:. 
Me£ta    ilachine    Co.,    Pittsbui^,    Pa. 

Box    Puller. 
Jardine,  A,  B.,  &  Co.,  Hespeler,  OnU 

Bo.xes,    Steel    fjbup. 
Cleveland  Wire  Spring  Co.,  Cleveland. Boxes,  Tote. 

Cleveland  Wire  Spring  Co.,  Cleveland. 
Braken. 

Brown.   Boggs  A  Co..  Hamilton,  Can. 
Whiting      Foundry      Eauipment      Ca,, Harvey,    111. 

Brakes,    Heavy    Plate    Bending 
and    <.  urulce. 

Steel     Bending     Brake     Works,     Ltd., Chatham,    Ont. 

Brass    Working:   Machinery. 
A,   R.   Williams  Machy.   Co.,   Toronto. 
Gardner,    Rbbt.    A    Son.    Montreal. 

Girard    Machine    &    Tool    Co..    I'hlla delphia.   Pa. 
National     Machinery    A    Sopply    Ca., Hamilton. 

Warner  A   Swaaey  Co.,   {^eveland. 
Niles-Bement-Pond    Co.,    New    York. 
H.    W.    Petrie.   Toronto. Brick    Cars. 

Can.    Buffalo  Forge  Co.,    MootreaL 
Sheldons.    Ltd.,    Gait,    Ont. 

Brick    Dryers. 

Can.    Buffalo    Forge    Co..    Montreal. 
Can.  Sirocco  Co.,  Ltd..   Windsor,  Ont- 
Sheldons.    Ltd..   Gait,   Cat 

Brick    Machinery. 

Eastern    Machinery    Co.,    New    Haven. 
Sheldons,    Ltd..   Gait,   Ont. 

Bridges.    Railway    and    Hlrhw*r. 
Can.    Bridge  Co.,   WalkerviUe.   Ont. 
MacKinnon,    Holmes    Co..    Sherbrooke. 

Que. 

Bubblers. 
Pnro  Sanitary  Drinking  Fountain   Co.. 
Haydcnville,    Mass. 

Buckets,   Clam    Shell,    Crab   and 
Dump. 

Noi  them    Crane    Works,    Lt'l. ,    Walker- viUe.  Ont- 

WMting      Fonndry      EQulpment     Oo., 
Harvey.    111. 

BnfTinfr  and  rollahlns  Machinery. 
Canadian    Hart    Wheels,    Ltd..    Hamil- ton,   Ont 
Ford-Smith    Machine    Co.,     Hamlllam. 
Ont, 

Girard    Machine    &    Tool    Co..    Phila 
delphia.    Pa. 

New    Britain    Machine    Co.    New    Bri- tain,  Conn. 
Bulldozers. 
John  Bertram  A  Sons  Co..   Dnndaa. 
E.    W.    BllM   Co..    Brooklyn.    N.Y. 
Canada   Marh.  Conwratlon.  Oalt,  Ont. 
Natinnal     Marhlnery     A     Supply     Oa., 

Hamilton.     Ont. 

WatAon-Stlllman  Co.,  Aldene,  N.J. 
Burners.   Enclosed    Flame  Oaa. 
Oven    Equipment    A    Mfg.    Co..    New Haven,    Conn. 

Rurnera,    Fnel,    Oil    and    Natornl 
Oas. 
Nnrfhom    Crane    Work's.    Ltd.,    Walker- ville,   Ont. 

Whittnr      Fmmdry      B^idpment     Ob., HarvflT,    ni. 

Hnrring*     Reamers. 
Wells    Brothers   Coaapany.    OrweaAeld. 
MaM. 

Wilt  TwlM>   '>ri]1  Co.  or  Caittda.  Ltd.. 
WalkerV  Ont. 

Bntterlse... 

Wells    Brothers    Company,    Oreeaflald, Mass. 

Burrs.    Iron    and    Copper. 
Parmenter  A  Rnllo^  Co..  Gananoqa* 

Crtnoers*  MachlnerT. 
Blijm.     E.    W.,    Co..    Bmoklyn.    N.Y. 
Brown.    Bnnts   A  Co.,   Hamdtoa.   Cnu 
National     Machinery     A      8api^    0».. 
Hamilton.    Ont 

Cnlfsnns. 

Toronto    Iron    WorW.     Ltd..     Toronto, 
Cnrs.    Charcinr    Box    In^ot. 
MeeU    Machine    Co..    PitUburv.    Pa. 
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Cnrs,    Indafltrlal. 
Can.     BuSiUo    Korxe    Oo.,    Uoatml. 
Con.     Filrbank^Mun*    Co.,    MoatratO. 
Sheldons,    Limited,    OaH,    ObC 
Whiting      Koundi?      KtulpOMBt      €«.. 

B«rTeT.     m. 
CaHtlngo,    Alaminum. 

Cunningham    &    Son.    St.    Catharines. 

Owen  Sound  Iron  Works  Co.,  Ltd.. 
Owen    Sound.    Ont. 

Bt.     Lawrence    Foundry,    Oalt,    Ont. 
Tallnian  Brass  A  Metal  Co.,  HamUtoo 

CastineB,    Air    Furnatee. 
Wm.  Tod  Companj,  loungstown,  O. 

Castlnss,    BraeB.  „.,._. 

Cunningham    &    Son,    BU    Catharines 

Alexander    Fleci.     Ltd.,     Ottawa. 

T.    C     Lawrence  ^Foundry,    OaJt,    Onl. 

Mesta    Machine    Co..    PitUburg,    Pa, 

Owen   Sound    lion    Works    Co.,    Owen 

PlesS^vUle  Foundry.  PleaslsTUlc,  Qne. 

Tallman  Bnss  4  Metal  Co.,  Hamilto
n 

Wm.    Tod   Company.    Youngstown,    O. 

*^&'ham^TS;n,    St.    Cathartaee. 

mSu    Machine    Co.,    Pit's""!?-    P?' 
Mlman  Brass  &  Metal  Co.,  HamUtm 

Wm.    Tod   Company,    Toungatown,    
O 

Castings.     Copper.  r,,,h.rt-«, 

Cunningham    &    Son.    St    Ca
tiarinea. 

T^l",^  Bra«  &  MetaJ  C,  Ham
- ilton,   Ont. 

^rri'^'^Br^ci^^U.    HamUt<». 
Brie   Foundry  <^-^I^^'^^'^ 

Atexander    Fleck,    hid.,    Ottawa. 

SartLer.    Robt..    &    Scm.    Montreal. 

HuU      Iron    &    Steel    FonTi.lnes.    
LUL. 

Hull.    QuebPC  ^ 

Wm.     Kennedy     ̂      ̂ on^.     Ltd..     Owen 

M^i^'^Macbine    Co..    Pittsburg.     i;a. 

Owen    SoSS    iron    Worke    Co..    
Owen 

pS^e   Foundry.    P}^^^^^^?- 
Wm     Tod    Company.    Youngstowri.    

O. 

OftBtlngs.    Steel    Chronoe    and 

^SIlS'Tr^^   Ts^l    Foundries.    LW.. 

Wm^\S"n'^'&    Sons.    Ltd.,    Owen 

M?^r'MacSme    Co..    r>Ut.b.n.^Pa Wm     Tod    Company.    Youngstown.    
O. 

CaAttnffA.  Malleable. 

Qalt    Malleable    Iron    Co.,    Wftiu 

Castings,    Nickel    Steel. 

Hull  Iron  &  Steel  Foundries. 
 Ltd.. 

Hull.    Quebec  ,  _ 

M^ta    Machine    Co..    Pitt«.bur«.    P
a. 

Cement,   DIsr    Wheel. 

Oaitiner    MaeWae   Co.,    Belolt.    Wis. 
Cement,  Iron.  «     „       *  t„ 

Can.  H.  W.  Johas-MwiTffle  Co..  
Lim- ited, Toronto.  ^       r.^    ._    i-k 

Shelton  MetaUie  FiUw  Co.,  Derby,  O. 

Cement    Machinery.  ^   

Can.    Fairbanks-MoTM   Co..    Montreal. 

Oardnet.    Eobt,.   &   Son,    MontreaL 
National     Machinery     &     Supply     i;©., Hamilton.    Ont.       „     ̂     _         rt«o« 

Owen    Sound    Irt»    Worka   Co.,    0«ea Sotmd. 
H.    W.    Petrie,  Toronto. 

Centre-    Reamers. 

Wells   Brothere  Co..   Oreenfield,    Maae. 

Centering:  Machines. 

John   Bertmm   &    Sons   Co,.    Dondaa. 
Oaidner,    Robt,.    &    Son.    Montreal. 

Girard  Machine  &  Tool  Co..  Phila
- delphia.   Pa.  ^        fl      ,. 

Hurlbut.  Rogers  Machinery  Co..  BoutL Sudbury.   Mass.  ^      „       t      n^ 

National  MachineiT  &  Supply  Co.. Hamilton.  ^        „        __. 
NaesBement-Pond    Co..    New    'O™* 
Pratt  &   Whitney  Co..  Dundas,  Ont, 

Centrlfasal    Paraps. 
Can.   Buffalo  FotKe  Co.,  Montreal. 
n.    W.    Petrie.   Toronto.  ̂       ,  .     -,. 
Pr«tt  &  Whitney   Co..   Dundas,  Ont, 

Southwark  Foundry  &  Machine  Co- 
Philadelphia,    Pa. 

emart-Tumer  Madiine  Co..  Hamilton. Ont. 

Chain    Blocks.  ^        ,,     ̂    , 

Can.    Fairbanks-Morse    Co..    Montreal. 
National  Maehlnwr  &  Supply  Ca. 
Hamfiton. 

H.    W.    Petrie.  Toronto. 

Chains,    Silent    and    Tran8ml8sioii. 
J4me«    &    QlaaBoo,    MontreaL 
Mone   Chain    Co..    Ithaca.    N.Y. 
PTemlsTille  Foundry,   Pleaslffrine,   Que, 

Chemists. 

Can.     Inspection     &    Testing    Labora- tories.   Ltd..    Montreal. 

Toronto  TestlnB  Laboratory,   Ltd..  To- ronto. 

CtioclES,     Aero,     Automatic. 
CKrrln  Machine  Co.,  New  Tork. 

Chncks,    Drill,    Lathe    and 
Universal. 

John    Bertram    tt    Sons   Co..    Dnndaa, 
Ont.  „ 

Buffalo   FoTfe   Co.,    Buffalo,    N.T. 

Oanu    Fai^'haiiks^Morse    Co.,    MontreaL 

OloTeland    Twist   Drill   Co.,    Clerdand. 
Oushman   Chuck   Co.,    Hartford,   Conn. 
Gardner,    Robu,   &  3oo.   Montreal. 
Girard    Machine    &    Tool    Co.,    Phila 

deipbia.    I'a. Wells    Brothers   Co.,    Greenfield,    Mafia. 
Jacobs   Mfg.    Co..    Hartford.   Conn. 
Ker     &     Goodwin.     Brantford. 
Modern    Tool    Co..    Erie.    Pa. 
Morae    Twiat     Drill     &     Machine    Ca, 
New    Bedford. 

National     Machinery    St    Supply    Oo., 
Hamilton. 

H.    \A.    Pcu-ic.   Toronto. 
Skinner    Chuck      Co.,      New    Britain. 
Conn. 

D.      E.      Whiten     Machine     Co. .     N'e« London.    Conn. 
Wilt  Twist  Drill  Co.  of  Canada.  Ltd.. 
Walkerrille.   Ont. 

Chncks.    Drill,   Aatomatlc    and 
Kcylen8. 
Buffalo  Forge  Co.,  Buffalo,   N.Y. 

Chucks.  Kinr  Wheel. 
Ganlner    Machine   Co..    Belolt.    Wis. 

Chucking    Machines. 
Garvin    Machine    Co. ,    New    York. 
Girard     Machine    &    Tool    Co.,     Phila- 

delphia.   Pa. 
New      Britain      Machine      Co..      New 

Britain.    Conn. 
Niles-Bement-Pond    Co..    New    York. 
Turner    Machine    Co.,    Danbury.    Conn. 
Warner  &   Swasey  Co.,   Clereland.    O. 

Cirnilar     Safety    Cylinders. 
Olivf-r     Machy.     Co.,     Grand     Rapids. Mich. 

CIoi-Uj..    Time   and    Watchman's. 
Lin tz  Porter    Co..    Toronto. 

Cloth    and    Wool    Dr>ers. 

Canada     Wire     &,     Iron     Goods     Ca. 
HamiWon.    Ont. 

Sheldons,     Limited.     Gait, 
Clutches. 

Eastern    Machinery    Co.,    New    Haven. Conn. 

Jones    &    Glassco.    Montreal. 
Owen    Sound    Iroo    Works    Co..    Owes 
Sound. 

Positive  Clutch  &   Pulley  Works.  Ltd.. 
Toronta 

Coal     Handllni;    Machinery. 
.Xfirtheni    Crane    Works.    Ltd..    Walker- ville.    Onr. 

Whiting      Foundry      E^nulpment     Co.. 
Harrey,    111. 

Coke    and    Coal. 
Hanna   &    Co.,    M.    A.,    Clereland.    O. 

Collectors.     Pneumatic. 
Can.    Buffalo  For^e  Ca,   Montreal. 
Sheldons,    Limited.    Gait. 

Compressors,   Air. 
Cleveland  Pneumatic  Tool  Co.  of 

Canada,    Toronto. 
Independent  Pneumatle  Tool  Co., 
Chicago. 

Me<!ta    Machine    Co..    Pitt'^burg.    Pa. 
National  MachineiT  ft  Supply  Co.. 
Hamilton. 

TT,    \y.    Pf-tric.   Toronto. 
Southwark  Foundry  &  Machine  Co. . 

Philadelphia.    Pa. 
The  Smart-Tomer  Machine  Co..  Ham- 

ilton. 

Concent  rating    Plant. 
Gardner.    Kobt..    ft    Son,    Montreal. 

Concrete    Mixers. 

A.  R.  Williams  Machy.  Co..  Toronta 
Can.  Fairbanks-Morse  Co..  Montreal. 
National     Machinery    ft     Supply     Co.. 
Hamilton. 

H.    W.    Petrie,   Toronto. 

Concrete    Reinforcement. 

Canada    Wire   Goods   Mfg.    Co..    Ham- 
ilton. 

Condensers. 

Can.    Buffalo    Forge    Co..    MontreaL 
Mesta    Machine    Co..    Pitt-ibnrg.    Pa. 
The  Smart-Turner  Machine  Ca.  Ham- 

ilton, 

Sonthwark  Foundry  &  Machine  Co.. 
Philadelphia. 

Wm.    Tod    Company.    Yonngstown,    O. 

Contracting   Engineers.   Electrical 
Lintz-Porter    Co..    Toronto. 

Controllers    and    Starters, 
Electric    Motor. 

A.   R.  Williams  Haehy.  Co..  Toronta 
H.   W.   Petrie.  Toronto. 
Toronto     ft     Hamilton     Eleotrio     Oa. 
Hamilton.    Ont. 

Convevor    Machinery. 

Bc-ath.    W.    D..    &    Son.    Toronto. 
Can.     FBirbank»-Moise    Oa.    Montreid. 
National  Machinery  ft  Supf^  Otk, 
Hamilton.    Ont. 

n.    W.    r*etri(\    Tnrnntn. 
PlesBisTllle   Foundry.    Pleasisrine,    Qne. 
The  Smart-T^imer  Machine  Oo,  Ham- 

ilton. 

Coping   Machines. 
Can.    Buffalo  Forge  Oa,   MontreaL 
John    Bertram    &    Sons    Ca,    Dundas. 
National  Machinery  ft  SnpiAy  Ca, 
Hamilton.    Ont. 

NQes-Bement-Pond    Ca.    New    York. 
Cornice  Brakes. 

Brown     Boggs     Co..     Ltd.,     Hamfiton. 

Canada. Steel    Bending    Brake    Wka..    Chattiam. 

Counting    Machines. 
W.   N.   Durant  Co.,   Milwaukee.    Wis. 
National    Scale    Co.,     Chlcopee     Falls, 

Mass. 
a    J.    Root    0«.,    Bristol,    Conn. 

Counterbores     and     Countersinks. 

Clereland   Twist   Drill  Ca,   Clereland. 
Morse    Twist    Drill    ft    Machine    Oa. 
New   Bedford. 

PraU  ft  Whitney  Oa.  Dnndas.  Ont. 
Wells    Bros.     Ca.    Greenfield.    Maas. 
Wilt  Twist  DriU  Ca  of  Canada,  Ltd., 
Walkervllle,    Ont. 

Countershafts. 

Baird  Machine  Co..   Bridgeport,  Conn. 
Wells   Bros,   v;a.   Greenfield.   Mass. 

Country    House    Lighting    and Cooking. 

Can.    Blaugas    Co.,    Montreal. 

Couplings. 

Can.  H.  W.  Johna-Manville  Co..  Ltd., Toronto. 

Eastern    Machinery    Ca .    New    Haven, 
Conn. 

Gardner,     Robt. .    ft    Son,    Montresi. 
Owen    Sound    Iron    Works    Ca,    Owen 

Sound,    Ont. 

Couplings,   Air   Hose. 
Cleveland     Pneumatle      Tool      Co,     of 
Canada.    Toronta 

Crabs,    Travelling. 

Owen    Sound    Iron    Works    Co..    Owoa 
Sound. 

Cranes,    Locomotive. 

Northern    Crane   Works,    Walkerrille. 

Cranes.    Gantry. 

Northern    Crane    Works.     Walkerville. 
Smart-Turner  Machine  Co..    Hamilton. 
Ont. 

Whiting      Foimdry      Equipment      Oo.. 
Harvey.    111. 

Cranes,    Goliath. 

Herbert    Morris    Crane    ft    Hoist    Ca. 
Ltd..   Toronto. 

Northern    Crane    Works.    Walkerrille. 
Whittng      Foundry      Equipment      Co.. 
Harvey.    III. 

Cranes,    Hydraulic. 

Southwark    Foundry    &    Machine    r'o  , Philadelphia. 
Watson -Stlllman  Co..   Aldene,   N.J. 

Cranes,    Pneumatic. 

Northern    Crane    Works.    Walkerrille. 
Whiting      Foundry      Equipment      Co.. 
Harvey.    111. 

Cranes.    Post   Jib. 

Northern    Crane    Works,    Walkerrille. 
Smart-Turner  Machine   Co..    Hamilton. 
Ont. 

Whiting      Foundry      Eqnlpment      Co., 
Harvey.    111. 

Cranes.    Portable. 
Northern    Crane    Works.    Walkerrille. 
Whiting      Foundry      Equipment      Co.. 
Harvey,    m. 

Cranes,    Swing  Jib. 
Northern    Crane    Works.    Walkerrille. 
Smart -Turner  Machine  Co.,   Hamilton, Ont. 

Whiting      FoTindry      Eqnlpment      Co.. 
Harvey.    111. 

Cranes.    Transfer. 
Northern    Crane    Works,    Walkerrille. 
Smart-Turner  Machine  Co.,   Hamilton, 
Ont- 

Whiting      Foimdry      Equipment      Co. . 
Harvey,    IH. 

Cranes.    Wall. 

Northern    Crane    Works,    WalkervUle. 
Smart-Tumer  Machine  Co..   HamUtoo. Ont. 

Whiting      Foundry      Equipment     Co., 
Harvey.    HI. 

Cranes,    Travelling    Electric    and 
Hand    Power. 

Dominion    Bridge    Oa,    MontreaL 
Niles-Bemsit-Pond    Co..    New    York. 
Northern    Crane    Works,    WalkerviBe. 
Whiting      Foundry      Eqnipitaent      Oa. 

Harvey.    IB. 

Cranes,    All    Kinds. 
Northern    Crane    Works,    WalkervOle. 
Owen    Sound    Iron    Works   Ca.   Owen 
Sonnd,    Ont. 

Sonthwork    Foundry    ft    Madilne    Co., 
Philadelphia. TTarvey.    HL 

Whiting     Foundry     Equipment     On., 
Crank   Pin   Turning   Machine. 
Niles-Bement-Pond    Co.,    New    York. 

Cri^ips.    Leather. 

Graton  ft  Knight  Mfig.  Ca.  MontreaL 

Cupolas. Can.    Buffalo    Forge    Ca,    MontreaL 
Northern    Crane    Works,    Walkerrilla. 
K.    \V.    I'etiif.    Toror.tn. 
Sheldons,    Ltd.,    Gait,    Ont. 
Whiting      Foundry      Equipment     Ca. 

Harvey.    IlL 

Cupola    and    Blast    Gate    Blowers. 
Can.   Sirocco  Ca,  Ltd.,   Whidsor,  Ont. 

Cupola   Blast    Gauges   ft    Bloweri*. 
Sheldons,    Ltd.,    Gait,    Ont. 

Cutters,  Angle.  Tee  Iron  and  Bar. 
Can.    Buffalo    Forge    Ca.    MontreaL 

Cutters.    Flue. 

Indei>endent      Pneumatic      To(^      Ca. (Chicago. 

Cleveland      Pneumatic      Tool      Co,      of 
Canada,    Toronto. 

Cutters,    Pipe. 

Can.    Fairbanks-Morse    Co.,    MontreaL 
A.    B.   Jardine   &  Co.,    Hespeler,   Ont, 
Trimont   Mfg.    Co.,    B<M:bury,   Mass. 

Cutting  Compound  &  Cutting  OU. 

Can.  Economic  Lubricant  Co.,  Mont- 
real. 

Can.    Oil   Companies.    Toronto. 
CaUract    Refining    Co..    Buffalo.    N.Y. 
Crescent    Oil    Co.,    New    York. 
Racine  Tool  &  Machine  Co.,  Racine. 

Wis. 
patter  Grinders  and  Attachments 
Cincinnati  Milling  Machine  Ca,  Cin- cinnati. 

Garvin     Machine    Co..     New    York. 
Girani    Machine    &    Tod    Co..    Phila- 

delphia,   Pa, 
Cutters,     Milling. 

A.   R.   Williams   Machy.   Ca,  Toronta 
Can.    Fairbanks-Morse    Ca.    MontreaL 
Cleveland   Twist    Drill   Co..  Clereland. 
Garvin    Machine    Co..    New    York. 
Morse  Twist  Drill  and  Mashlne  Ca. 

New    Bedford. 

H.    W.    Petrie.   Toronto. 
Tabor    Mfg.    Co..    Philadelphia.    Fa. 
Pratt  &  Whitney  Co..   Dundas,   Oat. 
Wilt  Twist  Drill  Ca  of  Canada.  Ltd.. 
Walkerville,    Ont. 

Cutting-off   Machines. 
Armstrong    Bros.    Tool    Co.,     Ohlcaga 
John    Bertram  ft   Sons  Ca,   Dundas. 
Can.    Fairbanks-Morse    Co..    MontreaL 
Espen-Lucas  Machine  Wks.,.  Philadel- 

phia.   Pa. 
Foss    &    Hill    Machy.    Co.,    Montreal. 
Garlock-Machinery.    Toronto. 
Garvin  Machine  Co.,  New  York. 

Girard  Machine  &  Tool  Co.»  Phila- 
delphia.  Pa. 

Geo.  Oori»n  Machine  Co.,  Baefne, 
Wis. 

Hurlbut.  Rogers  Machinery  Co.,  South 
Sudbury,   Mass. 

John  H.  Hall  &  Sons.  Brantford. Ont 

Wm.  Kennedy  &  Sons,  Owen  Sound, 

Ont. 
Nutter  &  Barnes  Co..   Hinsdale.   N.H. 
H.    W.    Petrie.  Toronto. 

Pratt   &    Whitney    Co.,    Dundas.    Ont 
Tabor   Mfg.    Co..    Philadelphia.    Pa. 
L.    S.   Starrett   Ca,    Athol,    Mass. 

Damper    Regulators. 

Can.    Fairbanks-Motse   Co.,   Montreal. 
Derricks. 

Dominion    Bridge    Co..    Montreal. 
Wilt  Twist  Drill  Co.  of  Canada,  Ltd.. 

Walkerville,    Ont. 

Designers,    Special    Machinery. 
Baird  Machine  Co.,   Bridgeport.  Conn. 

Dies   and   Die   Stocks. 

Armstrong  Mfg.  Co.,  Bridgeport,  Conn. 
Banfleld.    W.    H.    ft   Son,    Toronto. 
Butterfleld   &   Co..   Rock   Island.   Que. 
Brown.    Boggs  &   Co..    Hamilton,   Ont. 
Can.    Falrbanks-'Morse   Ca.    MontreaL 
Duncan    Electrical    Ca.    MontreaL 
Gardner,    Robt.,    &   Son.    Montreal. 
Grecnflel  d  Tap  &  Die  Corporation , 
Greenfield,    Mass. 

A.   B.   Jardine  &  Oa.   Hespeler.   Ont. 
Matthews,  J.  H.,  &  Co..  Pittsburg, 

Pa. 

Modem   Tool    Ca,    Brie,    Pa. 
Morse  Twist  DriU  and  Machine  Oa. 
New   Bedford- H.    W.    Petrie.   Toronto.  ^^^ 

Pratt   ft    Whitney   Co..    Dundaa,    Ont, 
Wiley    ft    Bnasell,    Greenfield,    Man. 

Dies    for    Bit    Brace    Use. 
Wells   Brothers  Co.,   Greeafleld,    Mass. 

Die    Sinkers. 
Garvin    Machine    Ca,    New    T«k. 

Dies    for    Machines. 
WtfDs  Brothers  Ca.   OreenfleM,   Mass. 

Die   Sinking    Presses,    Hydrnnllo. 
Charies  F.  Elmes  Eng.  Works.  Chicago 
Watson-Stillman   Co..    Aldene,   N.J. 

Dies.    Self-opeulng. 
Duncan    Electrical    Co..    MontreaL 
Geometric    Tool    Oa .    New    Have*. 
Greenfield    Tap    ft    Die     Ooiyora^oo. Greeafleld,    Mass.  ,,_^. 

Landis  Machine  Ca.  WayMrtart,  Pa. 
Matthews,    J.     H..    &    Co..    Pittsburg. 

Modem    Tool    Ca,    IMe.    Pa. 
Murehey  Machine  ft  Tool  Ca,  Detroit 



December  9,  1915. CANADIAN    MACHINERY 59 

ACCURACY 
Send  us  your 
rush  orders  for 
Screws  and 
Nuts.  We  ship 
from  a  stock 

where  "Accur- 
acy" is  all  im- 

portant. Prompt 
service  and 
"GALT"  qual- 

ity goods  only. 

Specialists  i  n 
Cap  and  Set 
Screws. 

THE 

GALT  MACHINE  SCREW  CO., 
GALT,  ONTARIO 

LIMITED 

Cushman    Chucks 

Wlieu  you  buy  a  "Cuaiimaii"  CImck  you  are 
absolutely  sure  of  getting  one  having  strength, 
accuracy  and  durability.  Being  specialists  in  these 
goods  we  are  able  to  furnish  Chucks  of  quality  at  a 
very  moderate  price. 

Our  line  of  styles  and  sizes  is  very  complete — 

Lathe   Chucks,    Drill  Chucks,  Centering: 
Chucks,  Portable  Face  Plate  Jaws 

Our  regular  chucks  are  known  as  the  heavy  pat- 

tern, but  we  now  have  a  new  line  called  "Blue  Line" 
Chucks,  made  entirely  of  steel. 

Let  us  send  you  our  catalog. 

The  Cushman  Chuck  Co. 
Hartford,  Conn.,  U.S.A. 

Mil   iiiiiuiiiiiiiiMiiiiiiiiiiiiiiiiliiliiiiiiniiiiiiiiiiiiiiiiiiiiiiiiniiiniiitiiiiuiiiniiiiiiii.iiiiiiiiHiiimiiii   i   i   uimiiiiiu 

The   Cleveland    Twist    Drill    Co. 
New  York  Cleveland  Chicago 

^^iillliiillllliiiinllliintil   iiitiiiiMiiliiilllllltiiiitilii   lltiiiiitilu   iiiiiiiiiiiiiiiiiliii   iiiiillliiiiiiiiniiiiiiii   nilitn 

The 

B 
A 
R 
N 
E 
S 

L 
L 
S 

Complete  line.     8-inch  to  SO-inch  swing 

Gang  Drills. — Horizontal  Drills. 
SEND  FOR  CATALOG. 

W.  F.  &  JOHN  BARNES  CO. 
104  Ruby  Street         -         ROCKFORD,  ILL. 

Canadian  Agents— A.  R.  WILLIAMS  MACHINERY  CO. 
Toronto,  Winnipeg,  Vancouver,  and  St.  John,  N.B. 

WILLIAMS  &.   WILSON,  Montreal 

//  wluit  you  want  is  not  advertised  in  this  issue  consult  tlu  Huijert''  Directory  at  the  back. 
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l>ie»,    OpeniDK. 
W.    H.    iianneid    &    tiona,    TorontA. 
Cui.    Falrbauiu-Moret:    t^u.,    MuuireaL 
DuDCan      Kiecmcai      Ou.,      iluuire&L 
Unwnileld     XtLp     t^     L/iv     CJuriwrauon, 

A.    li.    Jdiuiue    &    Co.,    Hespeler,    C^U 
j^auULa    Jdaciiuie   Ou.,    W ayutatlMtro.    ^a. 

Muuliews,     J.     li.,     &     Lo.,     I'lLlsUuit;. I'ii. 

iliXlem    Tool    Co.,    Erie,    Pa. 
iiuicuey     Wacbine     Hi     Tool     Co.,     Ue 

11  oil. 
Piati    &    Whitney   Co.,    Dundaa,    Onu 

Oitrt*    lur    acrevv    I'lalrH. 
Wella    UtuLUKm   Co.,    liitn^o^eld,    iSla^. 

Oiett,    ftitieet    Mt;ttti     WurKiiits. 
U.    W.    Hlias   Co.,    iirtMiiJyn,    >.lt. 
browD.    bugss  JXt  Co.,    HaioUtuu,  Can. 

Oieb.    bcrevvb  aail   TUread. 
Arm6Lfuinj  Mig.  Oo.,  iiridKciwrl,  Conn. 
Uieeunuia     Tap     At     L>ie     C/orpuraUw*. 

Uit:t:UUt:ld,    .uasa. 
Laudifl  Aiacflme  Co..    \S  ayneaboro.   Pa. 
Modtji-u    Tool    Co..    Eiie,    Pa. 
WuicUt-y    .Uncumt    »Si     looi    Co.,    ia^ 

lIUll. 

Dittt^^n,    Licather. 
QraLoo  dt  Kaititit  Mfg.  Co.,  HoBtreaL 

Drau^litMiiaii  n    Touts. 
filmiDert    Mig.    Co..     v\  a>-aesbora.    Pa. 

Draft,    Mecliaiiii-ui. 
W.   H.    BauOeid   &;    Sods,   Tonrnta* 
Batterfleld    &    Co..    Hook   Island,    Qoe. 
Can.    Buffalo    Foii^e    Co.,    MuntreiUL 
Can.    Slrooco    Coi..    WindHoi,    OnU 
▲.    B.    Jardlne    A    Co..    U&3pelt;r,    OnU 
Pratt   &    Whitney    Co.,    Uundaa,    Uuu 
Shcldons.    Limited,    oalt,    Unu 

l>rilt    Bull    (  ntterh. 
Clevelaud       luc'imaiic      Tuul       Co.      -r 
Canada,    Toivulo. 

I>rlll     l'r**f*(*eh. 
Baker   Bros.,   Toledo.    O. 
W.    IT.    &   John    Bamefl    Co.,    Rockford. 
Can.    Buffalo    Forgf    Co..    Montreal. 
Colbuni    Machine    Tool    Co.,    Fiankliii, Pa. 

Foas    &    Hill    Machy.    Co..    Montreal. 
Hill.    Clarke    &.    Co.    ol    ChicaKO,    Chi- 

cago,   111. 
Qarvin    Machine   Co.,    New   York. 
Giraixl     Machine    &    Tool    Co.,    Phila- 

delphia,   i'a. Niles-Bement-Pond    Co..    New    York. 
H.    V;.    Pflrie,   Toronto. 
A.    B.    WiUiams    Machinery    Co.,    V-y- 
ronto. 

l>riUins    Mat>hine»^,    Locomotive 
and    iViultiple    Splndlf; 

Amalgamated       Machy.       Corporation, 
Chicago,    111. 

Baker   Bros.,   Toledo,   O. 
Barnes    Drill    Co..    Rockford,    111. 
John    Bertram    A    Sona   Co.,    Dimdas. 
Can.    BulTalo    Forge    Co..    MontreaL 
Can.    Fairbanka-MofBe    Co.,    Montreal. 
Colbum    .Macbme    Tool    Co.,    Franklin. 

Pa. 
Garlock -Machinery;    Toronto. 
Qanrin    Machine  Co.,    New   York. 
Girard    Machine    &    Tool    Co.,    Phila- 

delphia,   Pa. 
A.    B.   Jardine   &   Co..    Hespeler.    Ont. 
NU«-B«ment-Pond    Co..    New    York. 
H.    W.    Petrie.   Toronto. 

OrlUIni:   MachlD«>8,    Kadinl 
and   Turret. 
Baker  Bros.,  Toledo,  O. 
BaniM  Uria  Co.,   Rockford,   lU. 
John  Bertram  A  Bona  Co.,   Dundaa. 
Can.    Fairbanks-Morse   Co.,    Montreal. 
Moteh    &    Meriyweather    Machy.    Co.. 
ClcTeland,   O. 

NUea-Bement-Pond    Co.,    New    York. 
H.    W.    Petrie,    Toronto. 
Turner   Machine  Co.,   Danbury.   Conn. 

Drllllngr    MachtneM,    Sensitive. 
Baker   Bros..    Toledo,   O. 
W.    F.   &.  John    Barnei  Co..    Rockford. 
Can.    Fairbanks-Moree  Co..   MontreaL 
Nilea  Boment-Pond    Co.,    New    York. 
Rockford    Machine  Tool  Co.,   Rockford, 

Drllllof  Machlnea,  Upright 
And   UarUontal. 

Amalgamated       Machy.       Corporation, 
Chicago.   lU. 

Baker  Broe..  Toledo,  O. 
Barnes    Drill    Co.,    Rockford,    HI. 
Colbum  Mach.  Tool  Co.,   Franklin.  Pa. 
A.    R.    WUllama   Machy.    Co.,   Toronto 
W.  F.  &   John    Bamea   Co.,    Rockford. 
John    Bertram   &   Sons  Co.,    Dundaa. 
Garlock -.Machinery,    Toronto. 
Girard    Machine    &    To<d   Co.,    Phila- 

delphia,  Pa. 
A.   B.  Jardine  &  Co.,   Hespeler,   Ont. 
Rockford  Machine  Tool  Co.,  Rockfoid. 
R.    McDou^all   Co.,   Gait. 
Motch    ic    MerrywMther    Machy.    Co., 
Cleveland,  O. 

N  lies- Bern  en  t -Pond    Co..    New    York, 
H.    \V.    Petrie.   Toronto. 

Drilling    PoBts. 
Keystone  Mfg.   Co.,   Buffalo.  N.Y. 

DrllU,  Bench. 
W.   F.  &  John  Baraea  Co.,  Bookford. 
Can.    Buffalo    Forge   Co.,   MontreaL 
Can.    Fairbanka-Mon«    Co.,    Montreal, 
Pratt   A    Whitney   Co.,    Dundaa.    Ont 
United     States     Electrical    Tool    Co. 
Cincinnati. 

DrllU.  Bla<>kiimlth  and  Bit  Stock. 
Oaa.    Buffalo   Forge   Co..    MontreaL 
Olereaand    Twist    Drill    Co..    Clereland. 
A.    B.    Jnrdlne   A    Co.,    Hespeler,    Ont. 
Monte    Twiot    DriU    and    Machine    CO. 
Nerv  Be^ard. 

H.    W.    Petrie.    Toronto. 
Wilt  Twist  Drill  Co..  of  Canada,  Ltd., Walkerrille.    OnC 

Urlllg,    Centre. 
CleTeland    Twist    Drill    Co..    CleTtland. 
Morse   Twist    Drill   and    Machine   Co. 
New    Bedford. 

Pratt    &    Whitney    Co..    Dundas,    Ont, 
L.    S.    atarrett    Co.,    Athol.    Maas. 
Wilt  Twiat   Drill  Co..  of  Canada,  Ltd., 
Walkerville.    Ont. 

Urillrt   Coi'nrr    (Pneumatic). 
Cleveland      I'neiimatic      Tool      Co.      ot 

(.'anada.    Toronto. 
DrillB.    Klectric   and    Portable. 

A.    R.    Wilhanui   Machy.    Co..   Toronto. 
Can.    Buffalo    Forge    Co.,    Montreal. 
Niles-Bement-Pond    Co.,    New    York. 
II.    \Y.    IV-trio.    Tniontn, 
Stow    Mfg.    Co.,    Binghamton.    N.Y. 
United     States     Electrical     Tool     Co., Cincinnati.   O. 

Drilltt.    llleh    Speed. 
Haker    Hrrw..    Toledo,    O. 
<'leveland    Twist    Drill    Co.,    Cleveland. 
•  'an.    Fairbankfl-Morse    Co..    Montreal. 
H.    A.    Dniiy    Co.,    Montreal. 
Morse   Twist    Drill   and   Machine  Co., 
New    Bedford. 

W.   F,  &  John  Barnes  Co.,  Rockford. 
HI. 

-McKenna    Bios.    Brass   Co.,    Pittsburg, 
I 'a. 

H.    \Y.    Petrie.   Toronto, 
I'ratt   &    Whitney    Co..    Dundas.    Ont. 
Whitman     &     Barnes    Mfg.     Co.,     St. 
Catharines.    Ont. 

Wilt  Twist  Drill  Co.,  of  Canada,  Ltd., 
Walkemlle.    Ont. 

Drills,  Multiple  Spindle. 
I'ratt   A    Whitney   Co..    Dundas,    Ont. 
Nile^-BetnenT-Pond     Co.,     New     York. 

Drills.  Oil  Tube. 
Cleveland    Twist    Drill    Co..    Cleveland. 
Mnrse    Twiat    Drill    and    Machine    Co.. 
New   Bedford. 

DrillB,    Pneamatlc. 
John    F.    Allen    Co..    New    York. 
Cleveland      Pneumatic     Tool      Co.      ot 
Canada,   Toronto. 

Independent      Pneumatic      Tool      Ob., 
Ohicngo.    111. 

Niles-Bement-Pond    Co..    New    York. 
DrillN,    Ratchet   and    Hand. 
ArmstTODK   Broa.    Tool    Co..    Chicago. 
Can.    Buffalo    Forge    Co..    Montreal. 
Can.    Fairbanks-Mon>e    Co..    Montreal. 
Cleveland    Twist    Drill    Co..    Cleveland. 
A.    B.    .Tardine    *    Co..    Hespeler.    Ont. 
Morse   TVi'»t    Drill    and    Machine   Co., 
New   Bedford. 

H.    W.    Prfrir,    Toronto. 
Pratt    A    Whitnev    Co..    Dnndas.    Ont, 
Wilt   Twi^t   Dm'    r-o.    of  Canada,  Ltd., Walkert^TlP.    Ont. 

nrillR.     Rork. 
A.    R.    Williams    Machy.    Co..   Toronto. 
Cleveland      Pnenmatic      Tool      Co.      of 
Canada.   Toronto. 

Drills,    Reamer. 
McKenna    Eros.    Brass   Co.,    Pittsburg. 

Pa. 
DiilU.   Track. 

Clevelanfi    Twist    Drill    Co.,    Cleveland. 
Morse    Twi^t    Drill    and    Machine    Co.. 
New   Bedford. 

WDt  Twi.st  Drill  Co.  of  Canada,  Ltd., 
Walkerville.    Ont. 

Drills,    Twist. 
Armstrong.      WTiitworth      of      Canada. 

Ltd..   Montreal. 
Can.    Fairbanks- Morse   Co.,   Montreal. 
Cleveland    Twist    Drill    Co..    Cleveland. 
John     Morrow     Screw     Co.,     Ingersoll, 

Ont. 
Morse    Twist    Drill    and    Machine   Co., 
New    Bedford. 

H.    \\.    Petrie,    Toronto. 
Pratt    A    Whitney    Co..    Dundas,    Ont. 
Wilt  Twist  Drill  Co.  of  Canada,  Ltd.. 

Walkerville.    Ont. 

Drill    Holder*!. 
Wells   Brothers   Co.,    Greenfield,    Maas. 

Drill    Sockets. 
Modem  Tool  Co.,   Erie.    Pa, 
Morse    Twist    Drill    and    Machine   Co., 
New   Bedford. 

Wtlt   Twist   Drill    Co.   of  Canada.  Ltd., 
Walkerville,    Ont. 

Drinking    Fountains. 
Piiro   Sanitary   Drinking  Fountain  Co., 

TTaydenville,     Mass. 
Drying   Appliances. 

Can.     Buffalo    Forge    Co. .    Montreal. 
Can.   Sirocco  Co..   Ltd..   Windsor.   OnL 
Sheldons.    Ltd..    Gait.    Ont. 

Dryine:   Out   Barrels. 
Baird   Machine  Co.,   Bridgeport.  Conn. 

Drying    Ovens. 
Oven     Equipment    A    Mfg.    Co..     *'Jew 
Haven.   Conn. 

Whiting      Foundry      Eqnlpment      Co., 
Harvey.    HI. 

Dnmp    Cars. 
Can.    Fairbanks- Morse    Co..    Montreal. 
Nntinnal     Mnchlnerv     A     Supply     Co.. 
Hamilton,   Ont, 

Owen    Sound    Iron    Works    Co..    Owen Sound. 

Plewiovllle    Foundry.    PlesslsTlIle,   Qua. 
Dnst  ^pparators. 

Can.    Buffalo    Forge    Co..    Montreal. 
qb^-Irlono      Ltd..    Gnlt     Ont, 

Dnst    Arresters    (for    Tumbling 
Mills). 

Nnrfbern    Crane   Works.    Ltd.,    Walker- 
ville.   Ont. 

W>iUlnff      Foundry     Bqutpnent     Co., 
Harvey,  ItL 

Dynamos  and  Electrical  Sapplleu. 
A.  R.  Williams  Machy.  Co..  Toronto. 
Can.  Fairbanks-Morse  Co..  Montreal. 
Lancashire    Dynamo    and    Motor    Co., 
Ltd..  Toronto. 

H.    W.    IVtric.    Toronto. 
Toronto     A     Hamilton     Electric     Co., 
Hamilton,    Ont. 

Electrical    Bopplies. 
Duncan    electrical   Co.,    Mcmtreal. 
Lintz-Porter  Co.,   Toronto. 

Elevator  Enclosares. 
Canada     Wire     A     Iron     Goods     Co., Hamilton.   Ont. 

Dennis   Wire   A    Iron    Works,    London. 
Ont. 

Elevating  and   Conveyinf 
.Machiner.T. 

Can.    Mathews   Gravity    Co.,    Toronto. 
PlessisvUIe    Found ry ,    Plessisville,    Que. 

Emery    Grinders    (Pneumatic). 
Cleveland      Pneumatic      Tool      Co.      of 
Canada,    Toronto. 

Stow    Mfg.    Co.,    Binghamton.    N.Y. 
Emery   and    Emery    Wheels. 

Can.    Fairbanks- Morse  Co.,  Montreal. 
Canadian      Hart      Wheels,      Hamilton. 

Ont. 
Ford-Smith   Machine  Co.,   Hamilton. 
Garvin    Machine    Co.,    New    York. 
Girard    Machine    A    Tool    Co.,    Phila- 

delphia,  Pa. 
H.    W.    Petrie.   Toronto, 
Stevens.    F.    B..    Detroit.    Mich. 

Emery   Wheels,   DresBers  and 
Stands. 
Canadian     Hart     Wheels,      Hamilton . 

Ont. Gardner,   Robt.,   &  Son,   Montreal. 
General    Supply   Co.    of   Canada,    Ltd., 
Ottawa. 

National    Machinery    A    Supply    Co. 
Hamilton,   Ont, 

Norton    Co. ,    Worcester.    Mass. 
H.    W.    Peine.    Toronto. 

Emery  Wheel  Safety  Fiances. 
Canadian      Hart      Wheels,      Hamilton. 

Ont. Enameling    Ovens. 
Oven     Equipment    A    Mfg.    Co.,     New Haven.   Conn. 

Engines,  Corliss.  Compound, Pumping. 

Mesta    Machine    Co.,    Pitttburg.    Pa. 
Wm.    Tod    Company,    Youngstown.    O, 

Engines,  Gas  and  Gasoline. 
Can.   Fairbanks-Morse  Co.,   Montreal. 
Jones   A    Glassco.    Montreal. 
Mesta    Machine    Co.,    Pittsburg.    Pa. 
National     Machinery     A     Supply     Co.. 
H»mi]ton. 

H.    W.    Petrie,    Toronto. 
Wm.   Tod   ComDaoy.    Youngstown,  O. 

Engines.  Horizontal  and  Vertical. 
Can.    Buffalo    Forge    Co..    Montreal. 
Can.  Sirocco  Co..  Ltd..  Windsor,  Ont. 
Mesta   Machine   Co.,    Pittaburg,    Pa. 
H.    \V.    Petrie.   Toronto. 
Sheldons,    Ltd..    Oalt.    Ont. 
A.    R.    WilHnnw   Machv.   Co..   Toronto. 
Wm.    Tod    Co..    Youngstown.    O. 

Engines.    High-Speed.    Antomatlc. 
Can.    Buffalo    Forge   Co.,    Montreal. ETTg-infs.  Steam. 

Can.    Buffalo    Forge   Co..    Montreal. 
General    Supply   Co.    of    Canada,    Ltd.. 
Ottawa. 

Mesta    Machine   Co..    Pittsburg.    Pa. 
H.    W.    Petrie,    Toronto. 
Ple«<Hsvtl]e   F-^undrv.    Ples^tsville.    Oue. 
Sonthwnrk    Fonnilry    A    Machine    C^.. 

Philafielphia.    Pa. 
Wm.    Tod    f^rtmnnnv.    Youngstown.    O. 

Engines.    Stationary   and    Marine. 
Southwark    Foundry    A    Machine    Co. . 

Philadelphia.    Pa. 

Engineering  Boolts. 
The    MaoLean    Publishing    Co..    Ltd., Toronto. 

En  craving    Marltlnes. 
G^o.     Gorton     Machine     Co..     Racine. Wis. 

Elevators  and  Buckets. 

Es'item    Machinery    Co.,    New    Hir'm. 

Tonn. 

WTiitine      Foundry      Equipment      Co.. TTurvev.    TIL 

Fonlpment    Shnn. 

Bnird    Machine   Co.,    Bridgeport.  Conn. 

Garvin    Machine    *^o..    New    Yo'-k. Wm.    Tod    Co..    Youngstown.    O. 
Ksf-ntrhpon    Pins. 

Parmenter  A  Bulloch  Co..  Gananoque. 

Fvnpora tors'    Machinery. 
Brown.    Bocgs  A  Co..    Hamilton,   Can. 

Exhaust    Heads    and    Hoods. 
Can.    Buffalo    Forge    Co.,    Montreal. 
Can.    Steel    Products    Co.,    Montreal. 
Can.    Fairbanks-Morse   Co..    Montreal. 
Sheldcns,    Ltd..    Gait,    Ont. 

Exhaosters. 

Can.    Buffalo    Forge    Co..    Montreal. 
Can.   Sirocco  Co..   Ltd..   Windsor,   Ont. 
H.    W.    Petrie.   Toronto. 

Experimental    Machinery. 
Owen    Soimd    I  ron    Works    Co. ,    Oveo Sound. 

Extractors.  Ingot, 
Mesta    Machine    Co..    Pittsburg.    Pa. Fanu, 

Can.    Buffalo   Forge   Co..    Berlin,    Oat. 
Baird    Machine  Co..   Bridgeport.   C«nn. 
Can.  Sirocco  Co.,  Ltd.,  Windsor.  Ont. 

Lintz-Porter    Co.,    Toronto. 
I'leasisville   Foundry,    PleaslsTille,   Que. Sheldons,    Ltd..    Gait,    Ont. 

The  Smart-Turner  Machine  Co.,  Ham- iltfm. 

Faucets. 
I'uio  Sanitary   Drinking   Fountain  Co., 

llaydenville.    Mass, 
Peed     Water     Heaters. 
Can.    Fairbanks- Morse  Co.,   Moatnal. 
Tbe  Smart-Turner  Machine  Co.,  Ham- ilton. 

Fence,    Iron    Factory. 
Canada     Wire     A     Iron     Goods     Co., 

Hamilton,    Ont 
Dennis  Wire  A  Iron  Works  Co..   Ltd.. 
London.   Canada. 

Standard   Tube   &    Fence  Co.,    Wood- 
stock,   Ont. 

Files. 

Delta    File    Works,    Philadelphia,    Pa, 
Nicholson    File   Co.,    Port   Hope,    Ont. 

Fire    Alarm    Apparatus. 
Lintz-Porter   Co.,    Toronto. 

Fife    Brick. 
Elk    P'ire    Brick    Co.,    Hamilton,    Ont 

Fire    Extinguishers. 
Can.      H.      W.     Johne-Manville     Co., 

Limited.    Toronto. 
General    Supply   Co.    of    Canada,    Ltd., 

Ottawa. Fire   Escapes. 

Canada     Wire     &     Iron     Goods     Co., Hamilton,   Ont. 

Dennis   Wire   A    Iron   Works,    London. 
Ont. 

Flash   Lamps. 

Lintz-Porter  Co.,    Toronto. 
Flexible  Mhafts. 

Chicago    Flexible   Shaft    Co.,    Chica«w. 

111. 

Stow  Mfg.  Co..   Binghamton,   N,Y. Flumes. 

Toronto    Iron   Works.    Ltd.,    Tonmt*. 

Foot    V^alves. 
Smart -Turner    Mach.    Co.,    Hamilton. 

Forges,     Hand,    etc. 
Can.    Buffalo   Forge   Co.,    MontreaL 
Independent      Pneumatic      Tool      Oo„ 
Chicago,    111. 

National     Machinery     A     Supply     C*., 
Hamilton. 

Sheldons.    Limited.    Oalt.    OnL 

Forgings,    Drop,   Automobile   and L(K*oniotive. 

Bliss.    E.    W.,    Co.,    Brooklyn,   N.Y. 
Canadian     Billings    &    Spencer,     Ltd., 

Welland, 
Meata    Machine   Co.,    Pittaburg,    Pa. 
Steel    Co.    of    Canada,    Hamilton.    Ont. 
J,    H.   Williams  Co.,    Brooklyn,   N.Y. 

Forging    Hammers.    Belt-Driven. Bliss,    E.    W.,    Co.,    Brooklyn.    N.Y. 
Plessisviile    Foundry,    Plessiavllle,    Qua. 

Forging   Hammcrb.   steam. Erie    Foundry    Co.,    Erie,    Pa. 

Forging    Machinery, 
John  Bertram  A  Sons  Co.,  Dundaa. 
Bliss,    E.    W.,    Co.,    Brooklyn,    N.Y. 
Brown,     Boggs    Co.,     Ltd.,     Hamilton. 
Canada. 

National    .Machinery  Co.,  Tiffin,   Ohio. 
JI.    W.    Petrie.   Toronto. 
Ple^sTille   Foundry.    Pleesisvllle,   Que. 
Steel    Co.    of    Canada,    Hamilton.    Ont. 
\\  m.    Tod    Company,    Youngstown.    O. 
Wstson-Stillman  Co.,    Aldene,    N.J. 

WiUiams,   White  &   Co.,    Moline,    111. 
Foundry    Equipment. 
Northern  Crane  Works,  Walkerville 
W.    W.    Sly   Mfg.    Co.,   Cleveland,   O. 
Whiting      Foundry      Equipment      Co.. Harvey.    111. 

Friction     l-eathers. 

Graton   A   Knight  Mfg.  Co.,  Montreal. 
Friction    Clutch    Pulleys,    etc. 
American     Pulley    Co..     Philadelphia. 

Pa. 
Baini    Machtoe   Co.,    Bridgeport,  Conn. 
Eastern    Machinery    Co..    New    Haven. 
Conn.  „         ̂  

Owen    Sound    Iron    Works   Co.,    Owen Soimd. 

H.    W.    Petrie.   Toronto. 
Positive     Clutch     A     Pulley     Works, 
Toronto. 

Furnacri    Engineers    and 
Contractors. 
Mcch.mical   Engineerin<!  Co..   Montreal. 
Whiting      Foundry      EqulpmMt      Co.. 

Harvey.   111. 

Furnaces.  Blast. 
Toronto    Iron    Works.    Ltd..    Toronto. 

Furnaces.   Oil.   Coal,   Gas   and 
Electric. 

Canadian     Hosklns,    Limited,    WaSkor- vUle,   Ont 

rhicago    Flexible   Shaft  Co.,   CUcago. 
111. 

M pchanical    Engineering    Co. .    66    Cote 
St.    Montreal.    Que. 

fl.    W.    Petrie    Toronto. 
Tate,    Jones   A    Co..    Pittsburgh.    Pa. Whiting      Foundry      Equipment      Oa., 

Harvey.    111. 
Furnaces.     St'cl     Heating    and 
Iti-i)«iN    Alfll  rne- 

Can.    Hoakins.    Ltd..    Walkerville.    Ont, 
Chicago    Flexible    Shaft    Co.,    Chicago. 

111. 
Mechanical    Engineering    Co.,    65    Cot« St..    Montreal,    Que. 

Xo-them   Crane    Works.    Ltd..    Walke-- ville.    Ont 

Tate.    Jones    A    Co.,    Pittsburgh.    Pa. 
Whiting      Foxmdry      Equipment      Jo- 
Harvey,   IlL 
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Single  Purpose  Lathes  for 
Shell  Work 
The  Lathe  as  shown  is  equipped  with 
air  chuck  and  friction,  and  tooled  for 
the  Russian  High  Explosive  Shell. 

We  can  make  quick  delivery  on  these 
single  purpose  lathes  for  band  turning 

■operation  on  British  sizes,  18  Pr.,  4.5, 

5",  6",  8",  9.2".  These  machines  are  also 
tooled  when  required  for  the  M^'M  sizes 
corresponding  for  Russian  and  French 
ammunition.  The  machine  as  illus- 

trated will  truly  and  accurately  finish 
50  to  60  I)and3  per  hour.  For  particulars 
write 

The  Jenckes  Machine  Co.,Limited 
Sherbrooke,  Province  of  Quebec^  Canada 

SALES  <')rFICES  :  .Montreal,  Tor«.iJto,  St.  Catharines,  Van- couver. AfJENClES.  London,  England,  E.  J.  Bartlett, 
Savoy  Hotel.  Paris  France,  Can.  &  Am.  Continental  Agency, 
IJO  IIu<>  de  Beaume. 

SiiJgle  Purpo.^e  Lathe,  air  e(|uipped  for  turning  and  finishing  the 
driving  band  on  Shrapnel  and  High  Explosive  Shells,  British, I'^r'-nch   or  Russian. 

The  Lancashire  Dynamo 
&  Motor  Company,  of 

Canada,  Limited 
107-109   Duke   Street,  TORONTO 

ELECTRICAL  MACHINERY  for  all  Purposes. 

FLLIflTT  BRnS'    
''"StRUMENTS 

CLLIUI  I     DnUO  .   I  REOORDINn   GftUGES 

PIF^IO  VENni.ATf'.n  A  C    MOTOR 

FOR  VERY  DIRTY  PLACES 

Marking  High  Explosive  Shells 
The  device  employed  in  marking  tbe 
base  ot  tlie  shells  in  this  machine  dif- 

fers materially  from  any  other  method now    in    use. 

The   blow    Is    brought    to    bear    on    each 
iudividual     letter     and     figure     succes- 

sively   and    with 
a  b  s  o  1  u  te   uni- 
formity. 

A  d  j  u  s  table  to 

give  shallow  or 
deep  impression. 

FIFTEBN  SiiC- ON'DS'  TIME  for 

marking  perfect- 
ly one  Shell.  For 

18  -  pound,  4.-5" and  60  -  pound 
Shells. 

H-, 

Full 

Particulars 

on 
Request 

The    Grant   Mfg.  &  Machine   Company 
Bridgeport,    Conn. 

//  irhat  you.  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  tlir  back. 



62 CANADIAN   MACHINERY Volume  XIV 

Pnrnares.    H«>at    Treating.    Hard- 
ening luid   Tempering. 

Can.    Hoekliis,   Ltd..   Walkerrille.   OnL 
Chicago    Fl«xlblt    Sluft   Co.,    Cbicago. 
la 

Mechanical    Engineering    Co..    55    Cote 
St.    Montreal,    Qae. 

N.nlliein    rr;me    Works,    Ltd.,    Walker- 
ville,    Ont 

T«te.    Jones   &    Co..    Pittsburgh.    Pa. 
Whiting      Foundry      Btulpment      Co.. 
Hairey.  ni. 

FumaceB,    For^inr. 
Mechanical   Engineerinp  Co..   Montreal. 
Noithem  Crane   Works,   Ltd.,    Walker 

ville.    Ont 
Whiting      Foundi7      Equipment      Co. , 
Harrej.  UL 

Furnaces,    Annealins-,    etc. 
Can.   Hoskini,   Ltd.,    Walkerrille.   Ont. 
Ohl«ac*    Flexible   Shaft    Co.,    Cbicago, 

m. Mechanical    Engineering    Co..    6&    Cote 
St.    Montreal.    Que. 

Nortbern   Crane    Works.    Ltd.,    Walker- 
ville.    Ont 

Tate,   Jones   &  Co.,    Pittsburgh.    Pa. 
Whiting      Foundry      Equipment      Co.. 
Harvey,   111. 

Furnares      for      Baking,      Blalnir, 
Drying,      Enameling:,      JapanninK 
and    Lacquering. 
Mechanical  Engineering  Co.,   Montreal. 
Oven    Equipment    A    Mfg.    C«.>    New 

Haven,    Conn. 

Furnace    X^ining. 
Can.   H.  W.  Johns-Manvme  Co.,   Lin 

ited,   Toronto. 
Mechanical   Engineering  Co.,   Montreal. 

Fu&e   Cap   Marhinery. 
Noble    &    Westbrook    Mfg.    Co..    Hart- 

ford,  Conn. 

Gang    Planer   Tools. 
Armstrong    Brss.    Tool    Co.,    Chicago. 

Oasketh.    Leather,   etc. 

Graton  &  Knight  Mfg.  Co..  Mootr^al 
Can.    H.    W.   Johna-MasTflle   Co.,  Lim 

ited,   Toronto. 

Hat*   Blowers    and    Exbansters. 

Can.    Buffalo    Forge   Co.,    MontreaL 
Can.  Sirocco  Co..  Ltd.,  Windsor.  Ont 
SheldoQs,   Limited.   Oalt 
Southwark    Foundir    &    Machine    Co.. 

Philadelphia,    Pa. 
Ga*-    Burners. 
Oven    Equipment    &    Mfg.    Co..    New 
Haven,    Conn. 

Gas   Machines. 
Brown,    Boggs   &   Co.,    HamUtan.  Can. 

Gas    Producer    Plants. 
Can.    Fairbanks -Morse   Ca..    Montreal. 

Gaogi^,    llj  (Iraulio    Pressure. 

Charles  F.  Elznes  Eng.  Worki.  Chicago 
Watson-Stillman    Co.,    Aldene.    N.J. 

Ganges,  Standard. 
Can.    Fairbanks 'Morae    Co.,    Montreal. 
Cleveland    Twist    DriU    Co..    Cleveland. 
Greenfield    Tap    &    Die     Corporation, 

Greenfield,    Mass. 
Holden-Morgan    Co..    Toronto. 
Morae   Twist    DrOl   and    Machine    Co., 
New    Bedford. 

Pratt  ic  Whitn^  Co..  Hartford,  Conn. 
Garvin    Machine   Co..    New   Tork. 
National     Machinery    &    Supply    Co.. 
Hamilton, 

Southwark    Foimdry    &    Machine    Co.. 
Philadelphia. 

Geer-Cutting    Machinery. 
Girsrd    Machine    &    Tool    Co..    Phila- 

delphia.  Pa. 
Hamilton    Gear    &    Machine    Co.,    To- 

ronto. 
Hill.   Clarke   &  Co.,   of   Chicago,    Chi- 

cago,  lU, 
Mntch    &    Merryweather    Madiy.    Co.. 
Cleveland.    O. 

National     Machinery    ft    Supply    Co., 
Hamilton. 

H.    W.   Petrie.   Toronto. 
Sheldons,    Limited.   Gait.   Ont. 
The  Smart-Turner  Machine  G».,  Ham- ilton. 
Wm.    Tod   Co..    Yoimgstown,   O. 
D.     E.      Wbiton     Machine     Co. ,     New 
London.    Coon. 

A.   R.    Williams   Machy.   Co.,  Toronto. 

Gears.    Cut.   Mortise,   Angle. 
Worm. 
Gardner.    Robt,    &    Son.    Montreal. 
Hamilton    Gear    &    Machine    Co.,    To- ronto. 

Hall     Iron    Sr    Steel    Fonndrlea,    Ltd., 
Hull.    Quebte. 

Jones  *   Gla^^co.    Montreal.   P.Q. 
Wm.     Krnne-lv    &    Sons,     Ltd.,     Owen 
Snimd,    Ont. 

Mesta    Madilne    Co..    Pittsburg.    Pa. 
Philadelphia     Gear     Works,     Philadel- 

phia.   Pa. 
Smart-Turner  Machine  Co.,  Hamilton. Ont 

Wm.   Tod  Co.,    Tonngstown,   O. 

G#»«m.    R«whlde. 
Haranton    Gear    ft    Machine    Co..    To- ronto. 

Gardaer.    Robt.    ft    Son.    Montreal. 
JoTiM   A   Glaiweo.    Montreal.   P.Q. 
PhiliidelTihia     Gear     Works,     Philadel- 

phia,   Pa. 
Smart-Tamer  Mat^lae  Co.,   Hamilton. 
Oftt 

.'■enerators,  Electric. 
A.  B.   Williams  Machy.  Co.,  Toronto. 
Has.     Falrbanks-MoTM    Co.,     Montreal. 
Lancashire    Urnamo    and     Motor    Co.. 

Ltd..    Toronto. 
H.    \V,    I'tttie.    Toronto. 
Toronto    and    Ha  mil  too    Elefltric    Co.. Hamilton. 

Grain    for    Polishing. 
Norton   Co.,    Worcester.    Man. 

Graphite. 
Can.   H.   W.  JohasMamrllla  Co..  Ud.. 
Toronto. 

Jo«.   Dixon    CrudUe  Co.,   Jeney   Citj, 
Steveaa.   F.    B..  Detroit,   Mich. 

Greases. 
Can.    Economic    Lubricant   Co..    Mont- 

real. 
Grinders,   Automatic   Knife. 

W.    H.    Banfleld    ft    Son.    Toronto. 
Grinders,    Centre,   Pedestal   and 
Bsoieh. 
Canadian    Hart    Wheels,    Ltd..    Hamil- 

ton. OnL 
Cleveland     Paeunatle     Tsol     Ca.     of 
Canada,  Toronto. 

Ford-Smith  Mat^iine  Co.,  HamHtan. 
Fosa  &  Hill  Machy.  Co.,  Montreal. 
Gray  Mfg.  ft  Machine  Co..  Toronto. 
NOea-Bement-Pond  Co..  New  Tork. 
■Modern  Tool  Co..  Erie.  Pa. 
Morse   Twist    Drill    and    Machine   Co. 
New  Bedford. 

New      Britain      Machine      Co.,      New 
Britain,   Conn. 

Norton  Grinding  Co..  Worcester,  Maa<t. 
H.    \\.    Petrie.    Toronto. 
Stow    Mfg.    Co.,    Binghamton.    N.Y. 
United     States     Eleotrieal     Tool     Co.. 
Cincinnati.   O. 

Grinders,    Cutter. 
Brown  &  Sharpe  Mfg.  Co..  Providence. 

R.I. 
Poss    ft    Hill    Machy.    Co.,    Montreal. 
Greenfield     Mat^ine     Co.,     Greenfield. 
Mass. 

H,    W.    Petri?     Toronto. 
Pratt    &    Whitney   Co..    Dundas.    OnL 

Grinders.    Die    Chaner. 
Biffuall   ft   Kef>ler  Mfg.   Co.,   Edwards ville.   III. 

LandlB   Machine   Co..    Wayneeboro,  Pa. 
Modem  Tool  Co..   Brie.   Pa, 

Grinders,    Disk. 
Armstrong    Broa.    Tool    Co..    Chicago, 

ni.  
^^ 

Gardner    Machine   Co..    Beloit,    Wis. 
Norton  Grinding  Co.,  Worcester,  Mass. 

Grinders.   Drill. 
Garvin    Marhlne  Oa.,   New   York. 
United  States  Electric  Tool  Co..  Cin- cinnati,   O. 

Grinders.   Cylinder.  Internal. 
Brown  ft  Sharpe  Mfg.  Co.,  Providence, R.I. 

Foss    ft    Hill    Machy.    Co.,    Montreal. 
Girard  Machine  &  Tool  Co..  Phila- 

delphia.   Pa. 
Grant  Mfg.  ft  Machine  Co..  Bridge- 

port,   C^snn. 
Greenfield  Marine  Co..  Greenfield 

Mas'*. Hfll.  Clarke  ft  Co.  of  Chicago,  Chi- 
cago,  m. 

Landis    Tool    Co..    WayuMboro,    Pa. 
Modfm   Tool   Co..    Erie,   pa. 
Moteh  ft  Merryweather  Machy.  Co.. 

Cleveland,    o, 
Norton  GrindinV  Co..  Worcester.  Mass. 
If.    \V.    Petrie.   Toronto. 

Grinders.     Electric. 
Llntz-Porter    Co.,    Toronto. 

Grinders,    Pnenmatlc. 
Cl^'vcland  Pnenmatlc  Tool  Co.  of 
Canada.   Toronto. 

Independent  Pneumatic  Tool  Co.. 
Cbieago,   lU. 

Grinders.  Portahle,  Electric. 
Hand.  Tool,  Post.  Floor  and 
Bench. 

Baird   Marhlne  Co..   Bridgeport,  Conn 
Bmwn  ft  Sharpe  Mfg.  Co.,  Providence! R.I. 

Foss   ft   HOI   Machy.   Co.,   Montretl. 
Grant  Mfg.  ft  Machine  Co..  Bridge- 

port.   Conn. 
Greenfield  Machine  Co..  Greenfield. Mass. 

Hill.  Clarke  &  Co  of  Chicago.  Chi- 
casro.   m. 

f/andis    Tool    Co..    WaTneshoro.    Pa. 
Motch  ft  Merryweather  Machy.  Co.. Cleveland.    O 
Vortnn    Co..    Worcester.    Mass 
H.    ̂ '.    r.--tr;p.    Toronto. 
United  States  Electrical  Tool  Co.. 
CinHnnstl. 

A.  R.  Williams  Machy.  Co..  Toronto. 

Grinders,  Swing.  Portable,  Elec- 
tric. 

United  States  Electrical  Tool  Co., 
CIneinnati. 

Grinders.   Tool   and   Holders. 
Arm«rtrong    Bros.    Tool    Co.,    Chicago. 
W.   F,   ft   .Tohn    Barnes  Co..    Rockford. 

TTl. 

Blonnt.   J.   G..   ft  Co,,   Everett.   Man. 
Brown  ft  Sharpe  Mfg.  Co.,  Providence, 

R-T. 
G«>pnfield     Machine     Co..     Greenfield- 

Hill.    Clarke   ft    Co.    of   Chicago,   Ohi 
ca£o.    ni. 

Motch    ft    Merryweather    Madiy,    Co. 
Cleveland,    O 

Tabor  Mfg.    Co.,    Phnadelphia,    Pa. 

Grinders.    CnlTcrsal,   FlalD. 

Girard  Machine  &  Tool  Co.,  I'hUa 
delphia.    Pa. 

Landis    Tool    Co.,    Waynesboro,    Pa. 
Modem   Tool   Co..    Erie.   Pa, 

Grinders,   Vertical    Surface. 

Brown  ft  Sharpe  Mfg.  Co.,  Providence, 
B.L 

Can.     Fairbanks- Morse    Co.,    Mcntreal. 
Girard  Machine  &  Tool  Co.,  Phila- 

delphia.   Pa. 
Pratt  ft   Whitnsy  Co.,   Dundas.   Ont 

Grinding  and  Polishing  Ma- 
chines, Portable,  Pneumatic 

and     Spring     Frame. 
Can.     Fairbanks-Morse    Co..    MontreaL 
Canadian  Hart  Wheels,  Ltd.,  Hamil- 

ton.   Ont. 
Gardner.   Robt..   ft  Son.  Montreal. 
Garvin    Machine   Co.,    New    York. 
Girard  Machine  &  Tool  Co.,  Phlla 

delphia.    Pa. 
Gray    Mfg.    &    Machine   Co..    Toronto. 
Greenfield  Machine  Co.,  Gi^enfield. 

Mass. 
Hall    ft    Sons,    John    H..    Brantford, 
Hill,  Clarke  ft  Co.  of  Chicago.  Chi 

cago.    III. 
Motch  &  Merryweather  Machy.  Co. 
Cleveland.   O 

Niles-Bement-Pond    Co.,    New    York. 
Norton   Co.,    Worcester.    Mass. 
H.    \y.    Petrie.   Toronto. 
Stow    Mfg.    Co. .    Binghamton,    N.Y. 

Grinding   Wheels, 

Can.     Fairbanks-Morse    Co.,     Montr»al 
Canadian  Hart  Wheels.  Ltd..  Hamil- 

ton.   Ont. 
Carborundum   Co.,    Niagara    Falls. 
Ford-Smith  Machine  Co..  Hamilton. 
Canada. 

Gray   Mfg.    &    Machine  Co..   Toronto. 
Norton   Co..    Worcester,    Mass. 
IT.    v..    Petrie,   Toronto. 

Guards,    Window    and    Maehfne. 
Canada     Wire     ft     Iron      Goods     Co.. Hamilton.   Ont 

Dennis  Wire  ft   Iron   Work*  Co.,   Ltd.. 
London,  Canada. 

Hark  Saw  Blades. 

E.    C.    Atkins   ft   Co.,    Hamilton,    Ont. 
Victor    Saw    Works,    Ltd..    Hamflton. 
Canada. 

Diamond     Saw     ft     Stamping     Works. 
BnfTalo.    N.Y. 

Racine   Tool   &   Machine   Co.,    Racine. Wis. 

L.    8.   Starrett  vo..   Athol,   Mass. 
Hark    Saw   Framed. 
Ford-Smith    Machine    Co.,     Hamilton. 
Canada. 

Garvin   Machine  Co..    New  York  Olty. 
Hammer   High    Speed. 

Hlirti    Speed    Hammer    Co.,    Rochester, N.Y. 

Hammers.  Drop  and  Belt  Driven. 
Bliss.    E.    W..   Co..    Brooklyn.   N.Y. 
Brovrn.  Boggs  Co.,  Ltd.,  Hamflton 
Canada. 

Canadian  Billings  ft  Spencer.  Ltd., Welland. 

A.    B.   Jardine  ft  Co..    Hesneler,   Ont. 
Girard  Machine  ft  Tool  Co..  Phila- 

delphia.   Pa. 
National  Machinery  ft  Supply  Co, Hamilton. 

Niles-Rement-Pond    Co..    New    York. 
Plesslsville   Foundry.    Plesrisvflle.    Que 
Toledo   Marfilne   ft  Tool   Co.,   Toledo, 

Hammers.    Helve   Power. 
West  Tire  Setter  Co..   Rochester.  N.Y. 

Hammers,     Pneamatle. 
Cleveland     Pnenmatle     Tool     Co..     of 
Canada,  Toronto. 

Hammers,   Steam. 

John    Bertram    ft    Sons   Co..    Dundas. 
Girard  Machine  ft  Tool  Co.,  Phila- 

delphia,   Pa. 
National  Machinery  ft  Supply  Co.. 
Hamilton. 

NIles-Bement-Pond    Co..    New    York. 

Hand    Hoists   Sk   Trolleys. 

WWtlng  Foundry  EqnljHnent  Co.. Harvey,  m. 

Hand    Hieathers    or    Pads. 
Graton  ft  Knlgbt  Mfg.  Co..   MontTcal. 

Hangers. 

Balrd  Machine  Co.,   Bridgeport,  Coon. 
Gardner.    Robt.,    ft   Son,    Montreal. 
General    Supply  Co.    of   Canada,    Ltd., 
Ottawa. 

H.    W     Petrie,   Toronto. 
The  Smart-Turner  Machfns  Oa.,  Ham- Uton. 

Hardncfls    Testing   Inntrnmeoita. 
Shore  Instrument  ft  Mfg.  Ce.,  New 
York. 

Heating    and    Tentllatlng 
Engineers. 

Con.    Buffalo   Forge   Co.,    MontreaL 
Can.  Sirocco  Co.,   Ltd.,  Windsor,  VnU 
Sheldons,    Ltd.,    Gait,    Ont, 

Heat    Ganges,    Hardening 
and  Annealing, 

Shore  Instrument  ft  Mfg.  Co.,  New 
York. 

Hide„. 

L.    8.    Tarshis   &    Sons.    Montreal. 

Hinge  Machinery. 
Baird   Machine  Co.,   Bridgeport,   Cona, 

Hinges. 

London  Bolt  &  Hinge  Works,   Lvudoo, Out. 

Ilni^its.    Hydraulic. 
Southwark    Foundry    ft    Madiiae    Ca>, 
Philadelphia. 

Watsun-8tUiman    Co.,    Aldc&e,    N.J. 

Hoisting  and    ConTeyiag   Machla- 
erv. 

Beath,    W.    D..    ft    Son,    Toronto. 
General    Supply   Co.    of   Canada,    Ltd.. 

Ottawa. Nonntm    Crane   Worka,    WalkcrrtUs. 
Owen    Sound    Iron    Works    Co..    Owen Sound. 

Southwark    Foundry    ft    Machine    Co.. 
Philadelphia. 

Whiting      Foundry      Equipment      Ca,. 
Harvey,    111. 

Hoists,  Chain.  Electric  and Pneumatic. 

Northern    Crane    Works,    Walkervflla. 
Whiting      Foundry      Equipment     Co.. Harvey.    111. 

Hoists,     Elertric. 
Northern    Crane    Worra,    WalkervUla. 
Whiting      Foimdry      Equipmeat      C».. 
Harvey,   111. 

Hoppers. 
Toronto    Iron    Works.    Ltd.,    Toronto. 

Hose    Clamp    Tool. 
Cleveland    Pneumatic  Tad  Ca,  of  Oaa- 

ada,    Toronto. 
Hose,    Pneiiniatic. 
Cleveland  Pneumatic  Tool  Ca.,  s<  Oaa 

ad  a,    Toronto. 

Hose,   Steam.   Suction   and    Water. 
Can.   H.   W.  Jtrfma- Man  ville  Co.,   Ctaa 

ited.  Toronto. 
F.    Ited-Liway    &    Co..    Montreal. 

Holders  lor   Dies  and   Drills. 
Wells    BroLhera.    Company,    Oreeafleld, 

Mass. 
Wilt  Tvrist  Drill  Co.  of  Canada,  Ltd.. 
Walkerville,   Ont, 

Horsehair. 
L.    S.    Tarshis   &    Sons.    Montreal. 

Hydraulic     Accumulators. 
Can.    Boomer    &    Boechert    Press    Co.. 

Montreal. 
Can.    Fairbanks-Morse    Co..    MontreaL 
.\Iesta    Machine    Co..    Pittsburgh. 
Nile-i-Bement-Pond   Co..    New   York. 
William    R.    Perrin,    Ltd.,    Toronto. 
The  Smart-Turner  Machine  Co.,  Haa- 
ilton.  ^ 

Southwark    Foundry    ft    Machine    Co., 
Philadelphia. 

Watson -Stillman   Co.,   Aldene,   N.J. 

H.vdraullc  Machinery. 
Can.  Boomer  &  Boschert  Press  Co., 
Montreal.  ^^, 

Charies  F.  Elmee  Eng.  Works.  Chi- cago. 

.\Iesta    Machine    Co.,    Pittsburgh. 
Niles-Bement-Pond   Co.,    New   York. 
National  Machinery  &  Supply  Co., 
Hnrailton. 

WUIiam    R.    Perrin,    Ltd.,    Toronto. 
H.    W.    Petrie.   Toronto. 
Southwark  Foundry  ft  Machine  Co., 

Philadelphia. 
Wm.    Tod   Co..   Youngstown,   O. 
Wat.wn-Stillman    Co.,    Aldene.    N.J. 
Wood.   R.    D..   &  Co.,   Philadelphia. 

Indicators.    Speed. 
Brown  &  Sharpe  Mfg.  Co.,  Provldenoe. 
Rl. 

L.   S.   Starrett  Co.,   Athol,    Mass. 
Index    Centres. 

Fred.    C.    Dickow,    Chicago.    HI. 
Garvin   Machine  Co.,   New  York. 

Ingot    Metals. 
A.    C.    Leslie    ft   Co..    Ltd..    Montreal. 

Intensiflers, 
Mesta    Machine    Co.,    PlttAurg,    Pa. 
Southwark    Foundry    ft    Machine    Co. , 
Philadelphia. 

Iron    Filler. 

Can,  H.   W.  Johns-ManvUle  Co.,  IM,. Toronto. 
Iron    Ore. 

Banna  &  Co..  M.  A..  Cleveland,  O. 
.Jarks.    Hydraulic. 

Charles  F.   Elmes  Eng.   Work^.   Chicago 
Southwark    Foundry    &    Machine    Oo., 

Philadelphia. 
Watson -Stillman   Oa,    Aldene,   N.J. 

Jacks. Can.    Fairbanks-Morse    Co.,    Montreal. 
Northern    Crane    Works,     Walkervffla 
Norton,   A.   O.,  Coaticook,  Que. 
H.    S\'.    Iitrie,   Toronto. 
Plessisville   Foundry.   Plesslsville.   Qne. 

Jacks.    Pneumatic. 
Northern    Crane    Works,    Walkerville. 

Jacks,    Pit    and    Tra^k. 
Can.  Fairbanks-Morse  Co..  Montreal. 
Northern  Crane  Works.  Walkerville. 
Watson -Stillman   Co.,    Aldene,    N.J. 

Japanning   Ovens. 
Oven     Equipment    &     Mfg.    Co..     New 
Haven.   Conn. 

Jaws,   Fare  Plate. 
Cushman   Chuck  Co..   Hartford.    Conn. 
Skinner     Chuck     Co..     New     Britala. 

Conn. 
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Making   SHRAPNEL  ? 
Here  is  Standard  Equipment 

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

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

for  years,  and  can  fit  them  to  any  make  or  size  of 
latlie,  old  or  new. 

Style  G 

Catalog  and  full  details  on  request 

Fay  &  Scott,  Dexter,  Me. 

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  superior  to 
any  other  kind  of 
portable  drill.  Cost 
50%  less  to  run  than 
air  drills. 

.^^ 

%    Inch,    W.G.T.    12    lbs. 

All  motors  wound  for 
110  or  220  volts. 
Direct  or  alternating 
current. 

Try  a  few  of  our 
Electric  Drills  and 

Grinders  and  you'll send  UB  an  order  for 
more.  Our  guarantee 

protects  you. 
For  Sale  By 

The  Canadian  Fairbanks- 
Morse  Co.,  Limited 

Montreal,         St.  John.     N.B..         Toronto.       Winnipeg,      Calgary. 
Vancouver. 

THE  UNITED  STATES  ELECTRICAL  TOOL  CO. 
CINCINNATI,     OHIO 

%    Inch— 2    SPEED. 

Speed,     400-760      R.P.M. 

PARTRIDGE 
Emery  Grinders 

Are  Good  Grinders 

p,  WITH 
llb.~t    THE PRICE 

GROUND 
DOWN 

Good  Canadian  Ak'tiIs  Wantfd 
WRITE. 

Popular  for  garage, 
shop  or  factory.  Thou 
sands  of  Canadian  shops 

engaged  in  the  manu 
f acture  of  shrapnel 
shells  will  find  splendid 
use  for  this  tool  for 

grinding  their  tool  bits, 
drills,  hand  tools,  lathe 
tools,  etc. 

We  want  to  place  at 

least  one  of  these  grind- 
ers in  every  shop  in 

Canada  where  good 
work  at  a  low  cost  is 
wanted. 

.\RE    YOU    ONE    OF 
THESE   SHOPS? 

Manufactured   by 

E.O.PARTRIDGE 
2039-49  West    Lake  St. 

CHICAGO 

For  Rapid  Production 
and  Accurate  Worf^ 

USE  THE 

"BRIGGS" The  Brigga  Miller  handles  work  no  other  mach 
of  its  size  can  touch.      It  is  a  manufacturing  mach 

On   .iccount  of  its  rigid  construction  it  will  pioduce 
work  when  running  at  a  liigh  rate  of  speed  and  feed. 

The  Base  Tank  and  Large 

Gear    Pump    is    the    latest 

addition  to  its    many    ad- 
vantages.  Tank  holds 

20    gallons    ol    cutting 
lubricant. 
Pump  never  ri    uircs  prim- 

ing  and    win    deliver  ten 
gallons  per  minute  to  the 
cutters,    lieepine    Ihcm 

cool   when  run  at  very 

hJL'h  speed. 

Our    booklet    describcj 
fully.     Drop  a  card 

for   it. 

Gooley  &  Ediund 
Cortland,  U.S.A. 

I-'oreiffn  AKentH:  Allied 
.Machinery  Company  of 
America,  France,  Belgium, 
Itnlv,  Swlty.erlftnd,  Kus.sl.i, 
Scandinavia.  C.  W.  Burton,  GrlirUhs  &  Co. 
T.ciTulon,  Manchester  and  Glasgow.  Barau 
dlaran,  Metlvler,  Gazeau  &  Cla,  .San  Sebas 
tian.   Spain. 
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JIffs,   TeolB.  etr. 
iiamUtoD    Uear    &    Macbine   Co.,    Tor 
•ntc 

Key  Seaters. 
Baker  Bros.,  Toledo,   O. 
QarrlB    Machine   Co.,    New   York. 
Morton    Mfg.    Co.,    Muskegon    Height" Mich. 
A.    B.   WillUms   Maeh7.   Co..  Toronto. 

Kilns. 
Can.    Boffalo    Fot^e    Co.,    UootrMl. 
Bheldona.    Limited,   Gait.   Out. 

Laboratories,    Inspection 
and  Testing. 

Can.     Inspection     &     Testing     Lahnm 
toriea,    Ltd..    Montreal. 

LarqueriDg-   Ovens. 
Ot«    BQQlpment    &    Mfg.     Co.,    New 
Haven.    Coon. 

Ladles,    Fonndry. 
Northera   Crane    Works.    Walkerrffle. 
Whltin«      Foundry      Equipment      Co.. 

Harrey.    111. 

Lag  Screw  Gimlet   Pointers. 
National    Machy.    Co.,    Tiffin.    Ohio. 

Lamps,   Arc  and    Incandescent. 
Can.     Pairoanfca- Morse    Co..     Montreal. 
Can.    H.    W.   JohM-Manrtlle  Co..  Lim- 

ited.   Toronto. 
Ker    &   Goodwin.    Brantford. 

Lamps,    Tnne:steD. 
Lintz-Porter  Co.,    Toronto. 

Lathe    Chucks. 
Ker    &    Goodwin,    Brantford. 

Lathe  Attachment   for   Shells. 
Lymbumer.    Ltd..    Montreal. 

Lathes.  Automatic. 
Windsor  Machine  Co.,  Windsor,  Vt. 

Lathe    Doga    and    Attachments. 
Annstrong    Bros.    Tool    Co..    Chicago. 
Fay  &  Scott.    Dexter,   Maine 
Hendey  Machine  Co.,  Torrinrton. Conn. 

National  Forge  &  Tool  Co..  Erie. Pa. 

J-    H.    Williams  Co..   Brooklyn.    .\.Y. 
LathfN.  Bench. 

W.    F.   &  John    Barnes   (Jo..    Rockforl. 
Blount,   J.    G.,    &   Co.,    ETerett.    Mass. 
Can.    Fairbanks- Morse    Co.,    Montreal. 
Pratt  &   Whitney   Co..    Dundaa.   Ont. 

Lathes.   Band    Turning. 
Jenckes  Machine  Co..  Sherbrooke,  Que. 

Latlipfi,   Kngine. 
Aratlgamated  Machy.  Corporation, Chicago,    III. 

A^  R.  Williams  Machy.  Co..  Tomnti. 

hi        *   ̂ ^^   Bamea   Co.,    Rockford, 
John    Bertram    &    Sons    Co.,    Dundaa. 
Can.    Palrbank3-Morse    Co.,    Montreal. Cmcinaati  Iron  &  Steel  Co..  Cincin- nati.   O. 

Fay   A    Scott.    Dexter.    Maine. 
Fo9B   &    HiU    Machy.    Co..    Montreal. 
Gardner.    Roht..    &    Son,    Montreal. 
UaTloCK-Maehinery.     Tm-nnto. 
Garvin    Machine    Co..    Xew    York 
GIrard  ̂ fachine  &  Tool  Co..  PhUa- nelnhia.    Pa. 
Hradey      Machine      Co. ,      Torrington , 

fllU.  Clarke  ft  Co..  of  Chicago.  Jhi oajto.   rn. 
R.    McDougall    Co..    Gait, 
Motch  &  Menrweather  Ua^y.  Co. 

Cleveland.   O  
^^ Nne^-Rpment-Pond    Co..    New    Tort 

M-^h  ̂ ^^^'"^'7   ̂ °'   *^^and    Rapids, 
H.    W.    Petrie,   Toronto. 
Pratt  &  Whitney  Co..  Dnndas,  Ont. 

Lathe  Pans. 
New  Britain  MaidiiM  Co..  New  Bri- tain,  Conn. 

Lathes.   Patternmakers'. 
J.   Q.    Blount  Ca,    Brerett.   Maaa. 
Fay  &  Seott,   Dexter.   Maine. 
F<WB   &    Hill    Machy.    Co.,    Montreal. 
Oarlock -Machinery,    Toronto. 
H.    W.    Petrie.   Toronto. 

Lathes,   Roll   Tnmlnp 
Mssta    Machine    Co..    Pittsburgh. 

Lathes,    Serew    Cattlnff. 
fv'*'^^*^"""  Maehy.  Co.,   Toronto. John   Bertram   ft  Scoe  Co..   Dundaa. 
^Jtn<inn";tl  Iron  ft  Steel  Co.,  Cincin- nati.   O. 

GIraM  Machine  ft  Tool  Co.,  Phlla- delnhta.   Pa. 
Mnteh  ft  Menyweather  Machy.  Co., Clevflnnd.   O. 
vnef^-BemPBt-Pond    Oo..    New    Tork. H.    W.    Petrie.    Toronto. 

Lathes.    Spinning. 
Bliw,    K     W..    Co..    Brooklyn.    N.T. 
Toledo  Mach.  ft  Tool  Co..  Toledo.  O. 

Lathe,   Turret  and    Spped. 
John    Bertram   ft   Sons   Co..    Dnodaa. 
Rlonnt.   J.    G..   &   Co..    Brerett.    Mass. 
Brown  ft  Sbarpe  Mfg.  Co.,  Providence, R.I. 

Can.    Fairbanks-Mone    Co..    Montreal. 
Canada    Maohlaerr   Corp..    Gait.    Ont, 
Wmrtnnatl  Iron  ft  Steel  Co.,  Cincin- 

nati.  O. 

Coltinm  Machine  Tool  Co.,  Franklin. 
Pa. 

Fav  ft  SpoH.   Degrter.   Maine. 
Fobs   ft   HID    Mathy.    Co..    MontreaL 
RarTock-Alafhinprr.     Toronto. 
Oarrtn    Machine   Co..    New    Torfc. 

Qlrard    Machine    ft    Tool    Co..     Phila 
delphia.    Pa. 

Motch    ft    Merryweather    Machy.    Co. 
Cleveland,   O. 

New      Britain      Machine      Co..      New 
Britain,    Conn. 

Niles-Bement-Pond    Ge.,     New    York. 
Oliver    Machinery    Co.,    Grand    Rapids, 

Mich. 
H.  W.  Petrie.  Toronto. 
Pratt  ft  Whitney  Co..  Dundas.  Ont 
Warner  ft  Swasey  Co.,  Clereland,  O. 
Windsor  Machine  Co..  Windsor.  Tt. 
A.  R.  Williams  Machy.  Co.,  Toronto. 

Leather    Strapping. 
Graton   ft   Knight  Mfg.   Co..   Montreal. 

LiftM,   Pneumatic. 
Whiting      Foundry      Equipment      Co., 
Harvey.    III. 

Lighting    Fixtures. 
Llntz-Porter  Co..    Toronta 

Link    Belting. 

Can.     Fairbanks-Moree    Co..     Montreal. 
Graton   &    Kuight   Mfg.   Co..   Montreal. 
Jones  &  Glaasco,   Mcaitr«d. 

Linoleum    Mill    Machinery. 
Bertrams,    Ltd.,    Bdinhurgh,    Scotland. 

Li(|uid    Air. 
L'Air    Liquide   Society.    Montreal,    To- ronto. 
Lever    Bros. .    Toronto. 

LockfTH,    Steel    Wardrobe  and 
Steel    Material. 
Canada     Wire     ft     Iron     Goods     Co.. 
Hamilton.    Ont. 

Dennis  Wire  &   Iron   Works  Co..  Ltd., 
T/ondon.   Canada. 

Lockers. 
Canada     Wire     ft      Iron     Goods     Co.. 
Hamilton.   Ont. 

Dennis  Wire  ft   Iron   Works  Co.,   Ltd.. 
London.   Canada. 

Lncomotive   Equlpmeat. 
Can.    Locomotive    Co. ,    Kingston,    Ont. 

Locomotives,    Railroading. 
Contracting. 

Can.    Locomotive    Co.,    Kini^ton.    Ont, 
National     Machinery     ft     Supply     Co.. 
Hamilton. 

I."hrirnTits. 

S.   F.  Bowser  ft  Co..  Fort  Wayne.  Ind, 
Can      Economic    Lubricant   Co..    Mont- real. 

Can.    OU    Company,    Torooto. 
Cataract    Reflnlnir    Co..    TorAnto. 
Can.    Economic    Lubricant    Co.,    Mont- 

real. 
Machine    Tools. 

Amalpamatp<1       Machy.       Corporation, 
Chicago.    111. 

Brown   ft  Sharpe  Mfg.  Co..  Providence. 

R.I. Can.     Fairbanks- Morse    Co..     Montreal. 
Can.     Machinery    Corp..    Gait.    Ont, 
Oarlock-Machinerv.     Toronto. 
General    Supply    Co.    of   Canada.    Ltd.. 
Ottawa. 

Modem   Tool   Co..    Brie,    Pa. 
Nnp-Bempnf-PoTHi    Co.,    New    York. 
H.    W.    Petrie,   Toronto. 
Pratt    ft    Whitner    Co..    Dundaa.    Ont. 
J.    H.    William!!   C-o..    Brooklyn.    N.Y. 

^Ifichii'tTV    Dcnlers. 
r-nTi     FJ^^Th«T'Vn-^fo^^t•    Co..    Montreal. 
OtrTock-Machinerr.    Toronto. 
Hill,    Clarke    ft    Co..    of    Chicago. 
Marshall    ft    Husehart   Machinery    Co.. 
Chicago. 

National     Machinery     ft     Supply     Co.. 
HamMton. 

New   York   Maciilnery   Exchange.    New 
Tork. 

H.    W.    Petrie.    Toronto. 
A.   R.   wmiams   Ma<^y.   Co..  Toronto 

Machinery    Guards. 
Jone«   ft    Gla«co.    Montreal.    P.Q. 
Canada     Wire     ft     Troo      Goods     Co.. 
Hamiltmi.    Ont. 

A.   R.    Williams  Machy.   Co..  Teroato. 

Mnrhinery    Repairs. 
Cintn Ingham    ft    Sons,    St.    Catharines. Ont. 

Plefwlffvllle    Fonndry,    PlessUrvflte.   One. 
Machinists*    Scales,    Small    Tools 
a»>d    Supplies. 

<^an.    Falrbsnkn-MoTse   Co..    Montreal. 
Frank   H.    Seott.    Montreal. 
J.  H.  WITlfams  ft  Co.,  Brooklyn,  N.T. 

Magnetos. 
Llntr.-Porter   Co.,    Toronto. 

>fandrcls. 
Can.    Falrbanks-Mor<»«    Co..     Mrmtresl 
Cleveland    Twist    Drffl    Co..    neveland. 
A.    B.    .Tarrllne   ft   Co..    Hwrwler,    Ont, 
Momc   Twlflt    Drill    and    Maditae   Co.. 
N^w    pPflfrird. 

H.    W.    Petrie.   Toronto. 
Pratt    ft    WhlfT>PT   Co..    Dmida«.    Ont, 
Wilt  Twi<tt  Drill  Co.  of  Canada.  Ltd.. 
WnlkprrlTle.    Ont 

Marine   Knglne*. 
Cnnnlngham    ft    Sons.    St.    Catharines Ont. 

Marking    Machinery. 
Brown.     Boffrs    To,     TTnTnUtrtn.     f>nt 
N«W«»    ft    Weitbrook    Mfg.    Co..    Hart- ford.   Conn. 

Marqnlpp". 
Drtinls   wire   ft   Iron  Works.   Locdim, 
Ont 

Measuring   Tapes    and    Rules. 
Jamex  Cherterman  ft   Co.,   Ltd..  Shef 

ftpld.    Eng. 
M«*ta1Inrgists. 

Can.     ln.tT>ection     ft     Testing     Latwra- 
torie^.    T.td..    Montreal. 

Toronto  Testing  Laboratory.   Ltd.,  To- ronto. 

Metals. L.    S.    Tarshis   &    Sons.    Montreal. 
Metal   Cutting   Machines. 
Hurlbut,    Rogers   Machinery   Co.,  South 

Sudbury,    Mass. 
Racine   Tool    ft    Machine   Co.,    Racine. 

Metal    Stamping. 

Duncan    EHectrical    Co.,    Montreal. 
Meters,    Electrical. 
Can.  H.  W.  John*  Manvllle  Co.,  Ltd.. 
Toronto. 

Lin tz-Porter    Co. .    Toronto. 
.Mill  Machinery. 

Cunningham    ft    Sons.    St    Catharines, Ont, 

Alexander    Fleck,    Ltd.,    Ottawa. 
Milling   Attachments. 

John    Bertram    &    Sous   Co. ,    Dundas, 
Brown  ft  Sharpe  Mfg.  Co.,  Providence. 
Cincinnati    Milling    Machine    Co..    Cin- 

cinnati. 
Hendey   Machr   Co..  Torrington.   Conn. 
Kempemith    Mfg.    Co.    Milwaukee,    W. 
Mesta    Machine    Co..    Pittsburg,    Pa. 
Niles-Bement-Pond    Co..   New    York. 
Pratt   ft   Whitney   Co..    Dundas.    Ont 
Rockford    MUling    Machine   Co.,    Rock- 

ford,   111. 
Milling   Machines,   Horizontal   and 

Vertical. 

A.    R.    Williams   Machy.   Co.,    Toronto. 
Brown  ft  Sharpe  Mfg.  Co..   Providence. 
HUl,    Clarke    ft    Co.    of    Chicago,    Chi- 

cago,   111. John   Bertram   ft   Sons  Co..   Dundaa. 
Fn^'>    ̂      "in     Vnrhv.     Cn.,     >fontrPnI. 
GIrard    Machine    &    Tool    Co.,    Phila- 

delphia.  Pa. 
Gooifj   ot    Ei-jiund,   Cortland,   N.Y. 
Kempsmith   Mfg.   Co.,   Milwaukee,   W. 
Motch    ft    Merryweather    Madiy.    Co.. Cleveland.  O. 

Niles-Bement-Pond    Co.,    New    York. 
H.    \V.    Peine.    Toronto. 
Pratt  ft   Whitney  Co.,   Dnndas,   Ont 
Rockford    Milling    Machine   Co.,    Rocii 

ford.    111. 
Milling     Machines.    Plain.    Bench 

aiid    L'niv»TsaI. 
Brown  ft   Sharpe  Mfg.  Co..  Providence, 
Cincinnati    Milling    Machine   Co..    Cin- cinnati. 

Foss   ft    Hill    Machy.    Co..    Montreal. 
Garrln  Machine  Co..   New  York. 
Gooley  ft   Edliind,   Cortland,   N.Y. 
Hill.    Clarke   ft    Co.,    of   Chicago.    Chi 

cago.    ni. Hendey    Machine    Co..    Torrington. 
Kempsmith  Mfg.  Co.,  Mflwaiikee.  Wis. 
Mesta    Machine    Co..    Pittsburg.    Pa. 
Motch    A     Merryweather    Machy.     Co., rrievpland.    O. 

Nnes-Bement-Pond   Co.,   New   York. 
H.    W.    Petrie,    Tovonto. 
Pratt  ft   Whitney   Co..   Dnndas,  Ont. 
Rockford    Milling    Machine   Co..    Rock- 

ford.   Til 
A.   R.   Williams  Machy.  Co..   Toronto. 

Milling    MarliinpR.    Profile. 
Brown  ft  Sharpe  Mfg.  Co.,  Providence. 
<^sn.    FairbnnW-\tnrse   Co.,    Montreal. 
Foss    ft    HUl    Machy.   Co..    Montreal. 
Garvin    Machine    Co..    New    York. 
Girard     Mflf-hine    ft    Tool    Co.,     Phila- 

delphia.   Pa. 
Mesta    Machine    Co..    Pittsburg.    Pa. 
Motch    ft    Merryweather    Ma<4iy.    Co., 
Cleveland,    O. 

H.    W.    Peine.    Toronto. 
Pratt  ft  Whitney  Co.,   Dnndas,  Ont 

Milling   Tool*. 
Brown  ft  Sharpe  Mfff.  Co..  Providence. 
Geometric  Tool  Co..  New  Haven.  Conn. 
Kempsmith   Mfg.  Co..   Milwaukee.   W. 

Mine  Cars  and  TIttchlngs. 
^an.    FaIrbauk«-Motw  Co.,    Montre*!. 
MncKinnon.    Holmes    Co.,    Sherbrooke. 

Que. 

Modem    Tool   Co..    Erie.    Pa. 
Pratt  ft  Whitney  Co..  Dundas.   Ont 

Mining   Maclilnerv. 
A.    R.    wmiamn   Machy.   Co..   Toronto. 
Can.    Fairh>tnkT»-Mnrse   Co..    Montreal. 
Clpvelnnd     Pneumatic      Tool      Co..    of 
Canada.    Toronto. 

H.    W.    Petrie.    Toronto. 
Tnmnto    ft    Kamtlton      Electric     Co., 
Hamilton.     Ont 

Mixers.    Rot    Metal. 
Mesta    Machine    Co..    Pittsburg.    Pa. 

Mortising   Machln***. Jmies   ft    Glajwco,    Montreal. 
Motors.    Klectrlc. 

A.    R,   wmiams   Machy.   Co..    Toronto. 
Tan.    Fulrbsnks-Morse   Co..    Montreal. 
Lancashire    rWnamo      ft      Motor    Co., 

T,t(i.,    Toronto. 

Ltntr-Porter    Co..     Toronto. 
Toronto    ft    Hamilton      Electric     Co., 
Hamilton,    Ont. 

Afofora.    Pn'^nmatlc. 
Cleveland      Pnenmatlc      Tool      Co.      of 

Canada.    Toronto. 
Independent      Pneumatic      Tool      Co.. rTilcaso. 

Mnltinir    Tndpx    Centres. 
Garvin    Machine    Co.,    New    York. 

Nlpnle    Thrpfldlng    Machines. 
John    H.    Han    ft    flon.i.    Ltd..    Brant- 

ford,   Ont. 
T««^i»  Mffchlne  Co..  Wayne8l>oro,   Pa. 

Nitrogen. 

L'Air   Liqnlde  Society.   Montreal,   Tor- 
onto. 

Lever     Bros..     Toronto. 
VorTle^.    ^orav. 

Can.    BnfTalo  For»e  Co.,    Montreal. 

Nuts.    Semi-Finish    and    Finished. 
Gait   Machine  Screw  Co.,   Oalt.   Oat 
Steel    Co.    of   Canada.    Hamilton.    Ont^ 

Nut  Burring  Machines. 
National    Machy.    Co..    Tiffin.    O. 
National  Mach.  &  Sup.  Co.,  Hamilton 

Nut    Machines    (Hot). 
National    Alachy.    Co..    Tlf&n.    O. 

Nut    Facing    and    Bolt    Shaving 
Machines. 

Garrln    Machine   Co..    New   York. 
National    Machy.    Co..    Tiffin,    O. 
National  Mach.  ft  Sup.  Co.,  HamUtos 

Nnt    Tappers. 

John    Bertram    &    Sons    Co..    Dundaa. 
Garvin    Machine   Co.,    New   York. 
Greenfield    Tap     ft     Die    Corpora tloa. 

Greenfield.    Mass. 
Hall.   J.    H.,    ft    Son.    Brantford.    Ont 
A.    B.    Jardine    ft    Co.,    Hespeler. 
Landis  Machine  Co.,  Waynesboro,   Pa. 
National    Machy.    Co..    Tiffin.    O. 
National  Ma(A.  ft  Sup.  Co..  HamUtoa 

Nut    Wrenches. 
Wells    Brothere   Co..    Greenfield.    Mads. 

Oil    Separators. 
Can.    Fairbanks- Morse    Co.,     Montreal. 
Sheldons.    Ltd.,    Gait,    Ont 
Rmart-Tumer   Machine   Co.,   HamDtan. 

Oil    StoncH. 
Carborundum  Co.,  Niagara  Palls,  N.Y. 
Norton     Co..     Worcester,     Mass. 

Ovens    for    Baking.    Bluing,    Dry- 
ing.    Fnamelling.     Japanning, 

and    Lacquering. 

Geo.     Gorton     Machine    Co..     Raeine. 

Wis. 

Oven    Equipment    ft    Mfg.    Co.,    New 
Haven,    Conn. 

Whiting      Foundry      Equipment      Oo.. 
Harvey.    Til. 

Oven    Trucks.    Steel. 
Oven     Equipment    &     Mfg.     Co..    New Haven.    Conn. 

Ovens   for   Drying,   Temper  and 
Fnder   Trucks. 

Oven     Equipment    ft     Mfg.     Co..    New 
Haven.    Conn. 

Overhead    Systems. 
\V.    I).    Bcath    &    Son.    Toronto. 

Oscillating    Valve    Grinders 
(1*neumatlc>, 

Cleveland      Pneumatic     Tool      Co.      of 
Canada.    Toronto. 

Oxy- Acetylene    Welding   and 

Cutting   Plants. 
L'Air    Liquide    Society.    Montreal.    To 

ronto. 
Lever    Bros. ,    Toronto. 

Oxygen. 

L'Air    Liquide    Society,    Montreal.    To- ronto. 

Lever    Bros.,    Toronto. 
Packings,    Licather,    Ilydranlics, Etc. 

General    Supply   Co.    of   Canada.    Ltd.. 
Ottawa. 

Graton  ft  Knight  Mfg.  Co..   MontreaL 
William    R.    Perrin.    Ltd..    Toronto. 
H.    W.    Petrie.   Toronto. 
Southwark    Foundry    ft    Machine    Co.. 
Philadelphia. 

Packing.    Ruhber.   etc. 
Can.  H.  W.  Johns-ManTlIle  Co.,  Ltd.. 
Toronto. 

Pans.    Lathe. 
Cleveland   Wire   Spring  Co.,   Cleveland 

Pane.   Steel   Shop. 
Cleveland   Wire   Spring  Co..    Cleveland 

Paper    Mill    Machinery. 
Bertrams.    Ltd..    Edlnburrfi.    Scotland. 
Can.   Sirocco  Co..  Ltd.,  Windsor.  Ont 

Partitions. 
Canada     Wire      ft      Iron     Goods    0*», 
Hamilton.    Ont. 

Dennis  Wire  ft   Iron  Works  Co.,   Ltd.. 

London,    <^anada. 
Patent    Solicitors. 

H.    J.    S.    Dennison.    Toronto. 
Fetherstonhangh   ft    Co..   Ottawa, 
Marion    &    Marion.    Montreal. 
Ridout   ft   Maybee,   Toronto. 
Rosa  Thomson    ft   Co..    Ottflwa.   Ont 

Harold    Shipman    ft   Co..    Ottawa. 

Patterns. Gait    Malleable   Iron   Co..    Oalt 
Gnelph    Pattern    Works,    Guelph. 
Hamilton     Pattern      ft      Fonndry    Oo.^ 
Hamilton.    Ont. 

Owen    Sound    Iron    Works    Co.,    Ow«» 

Sound.    Ont. Plessi«»vme    Foiindrv.    PletMsvIHe.  Que, 
Toronto   Pattern    Works.    Tonnta. 

Wells  Pattern  ft  Machine  Wo.ka,  Tor- onto. 
Patterns.    Metal   and    Wood. 
Gnelph    Pattern    Works.    Onelph,    Ont 

Pattern     Shop    Equipment. 
Oliver     Machv.     Co..     Grand     Rapids. 
Mich. 

Perforated   Metals  and 
OrnavnFofal    Iron    Goods. 

Canada  Wire  &  Iron  Goods  Co..  Ham- ilton. 

Phosphor  Ttronee  rastings. 
TaTlTnan  Brass  ft  Metal  Co.,  Hamilton. 

Picklinp  Afachines 
Mesta    Machine    Co..    Pittsburgh. 

Pie:   Iron. 
TTanna   ft   Co..    M.   A.,   Cleveland,   O. 
Steel    Co.    of    Canada.    Hamilton.    Ont. 
atPTena.     F.     B.      Detroit,    Mleh. pinions.   Mill    Cat, 

Mesta    Machine    rn..    Plttsburs     Pa 
Wm.    Tod    Co. .    Toungstown .    O. 
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A  Sensible  Suggestion  For  You 
With  Christmas  but  three  weeks  away,  our  thoughts  naturally 

turn  to  the  time-honored  custom  of  giving  gifts  of  remembrance  to 
our  friends. 

It  has  been  a  year  of  serious  thinking,  and  the  thoughts  of  the 
nation  will  be  reflected  in  its  Christmas  giving.  The  useful  gift  will 
be  the  most  acceptable  and  the  most  appreciated. 

Let  us  suggest  something  that,  considering  its  real  value,  will 
prove  comparatively  inexpensive. 

Something  that  will  constantly  remind  the  recipient  of  your 
thoughtfulness. 

Something  that  will  prove  a  neat  compliment  to  the  one  receiv- 
ing it,  that  you  considered  him  capable  of  appreciating  a  gift  of  this 

character. 

Let  JJ s  Suggest 
Canadian  Machinery 
Give  CANADIAN  MACHINERY 

to  your  employees  and  to  your  friends 
this  Christmas. 

It  is  only  $2.00  for  52  issues,  yet 
throughout  the  year  its  value  will  be 
magnified  as  its  usefulness  becomes 
more  fully  appreciated. 

Send  us  the  list  of  names  and  addresses, 
and  we  will  send  a  handsome  three- 
colored  announcement  card,  a  small 
reproduction  of  which  is  shown.  This, 
together  with  the  first  copv  of 
CANADIAN  machinery;  will 
reach  the  recipient  on  Christmas  Day. 
'Irx  it  this  rear! 

Christmas   T       Greetings 

at  tfjc  bjrtttion  of 

pou.  tiabc  been  cntercl)  upon  our  Subscriptio..  iist 
to  reteitit 

(or  ont  pear. 

3(t  18  our  liopt  rfjat  cacf)  topp  pou  rtceibc  map  strbe 
as  a  pleasant  reminbfr  of  H)t  one  toljo  Stubs  pou 

tfiis  Ijolibap  remcmbraitcc. 

JCt)c  iHaclLcan  ̂ ubltsfting  Co.,  ICimitc!),  Toronto. 

CANADIAN    MACHINERY 
143   University   Avenue,   Toronto,   Ontario,   Canada 

If  what  you  want  is  not  advertised  in  this  issue  consult  (In  lluijcra'  Directory  at  the  bade. 
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Volume  XI \' 
Pipe    Ciiltlnic   and    Threading 

MachtneB. 
A.   R   Willinnw   Machy.   Co.,  Toronto. 
Arutfti'Oim  Mff.  Oo.,  Bridgeport.  Conn. 
Bhrnai]  *  KMltr  Mf|.  Co.,  !Edwardt>- 
vOe.  UL 

Batt«rflild  *  O*.,   Bock  ItUnd  .Que. 
C&u.    Fairbank»-Mone  Co..   Moatreil. 

■  '     jk.    ii^ii    .viucuj.    v,o.,    Muiiireal. 
Garvin    Machine    Co.,    New    York. 
nirani     ilactiine    &    Tool    Co..    Phila- 

delphia.   Fa. 
John  H.   Hall  &  Sons.   Brantford. 
A.   B.   Jardine  &  Co..   Heapeler,  Ont. 
Landis  Machine  Co,,  Wayneflboro,   Pa. 
R.  McDoiigall  Co..  Gait, 
H.    \V.    IVtrie,   Toronto. 
Trlmnnt    Mfg.    Co..    Koibiiry.    Mass. 
WtUiama  Tool   Co..    Erie.   Pa. 

•■Ipe    Cutters.    Rnliinj;. 
Armatrong  Mfg.  Co..  Bridgeport,  Conn. 
Blgnall   &   Keeler  Mfg.  Co..   Edwardi Tille,    111, 

John    H.    Hall    &    Bona,    Ltd.,    Brant 
ford.   Ont. 

Pipe  FIttinBs. 
SoHthwaik    Foundry    &    .Machine    Co. Philadelphia. 

Pipe,   Riveted   Steel. 
Toronto    Iron    Works,    Ltd.,    Toronto 

Pipe    !4|raightpninK   Machines. 
Watson-StillmBn   Co.,   Aldene,   N.J. 

Planer  l>rive».  Electrical. 
Lancashire     Pynamo     &     Motor     Co. Ltd..    Toronto. 
Nlles-Bement-Pond   Co.,    New   York Planer  .lacks. 
Armstrong  Bros.  Tool  Co.,  Chicago. 

Planerd.    .Standard    and    Kotary 
John   Bertram  &  Sons  Co.,   Dundas. 
(_an,    Fairbanks-.Morse  Co.,   Montreal 
Pom   &    HJIi    Machy.    Co.,    Montreal, 
n^"\,^'?^'   *   8™'   Montreal. Oarvln    Machine   Co.,    New   Tork 
Glrard    Machine    &    Tool    Co..    PhUa deLphla.   Pa. 

"jrt™    Mfg.    Co.,    Muskegon    Heights, 
NUesBement-Pond  Co..  New  Tork 

Mich   '^''"""''     ̂ '°"     ̂ '^^^     Bapida, H.   W.   Petrie,  Toronto. 

a""J."^„^'?.''    Shaping   Machlnerv. 
r;-    ii-Y'J""?"w"'=''^-   Co..   Toronto. Can.  Fairbanks-Morse  Co.  Montreal. 
Pay  &   Scott.    Dciter,    Maine. 

«?^„*M™1'-  '^'S^^-    Co..    Montreal. Garrln   Machine  Co.,   New  Tork. 
NIIes-Beraent-PoTid   Co,.  New  Tork. H.    W.    Pctno,   Toronto. 

Planinc  Mill  Kxhansters. 
Can.   Buffalo  Forge  Co..   Montreal. Sheldons,  Ltd.,  Oalt,  Ont. Pliers. 

''wXn'd. '"""^'    *    ̂'*"«^'     l-W- Pnenmatic  Tools 

'"rS"'"?''     Pneumatic     Tool     Co.     of Canada.   Toronto. 

i;^ib''X,T*"°   Machinery   Co..    9t. 

"'chT4"g'!>™'v,J'Trk""   ''~'   '="■ Poll«hlni>     M,„.hlne»,    Electric and  Itii-il 

*^ito^'    **'•    ■''""'»  "»"""e  Co,,   To- 
PortBbie  Vise   Stands. 

Z.^C^^l   "»'^"«    Co..    New    BH- Portahle    Steel    Tool    Racks 

"fa-^n.^^ol"    ̂ "'"'■-   ̂ 'o      '^^    BH- 

*'SJJ,'"i!^,J'«''<''    Work    Stands. 
ta"n.''r'„"nn.   *""""'    '"'-    ""^    ̂ ri- 

Can.    Pairhante^Moise   Co.,    Montreal 

Power    Trnn„mlHsioD.  
^<»"™'- Mesta    Machine   Co.,    Pittshunr     P« 

The^^Smart-Tumer   Mach."co?Hrmi,- 

""w^p'- A  T^  <AdJa8tahle). 

pS    ''P-^"^?-'.'«""°"- ^;^rrMfchr*«a'%':"^5fdo 
Presses    for    Shells,  ""eoo. 

Mont^eT"    *    «"«•''"*    ̂ "«»    Co.. 
Can.    Locomotire   Co.,    Kingston.    On» 
n--,r™™!i  *    """S   Shin    &    Enrin",; 

cw\"'T  0?-   Ph'ladelnhia    Pa   "^ 

P^V  &    Hin  "aJ"  l"'-  ̂•'"^'    ̂ Wcaeo 

^JieVi'f'cc^,?^^;:-  r^o";-  o^/,r'f?,"',- M>qta    >r.ichine    Co.     Pittshnmh 
Willinm    R   .Pe.n„;T.S!!'To7o'nto. 

Wood.   R.    T}..   S^   Co..   PhilndPlphir 

TMMo    M^lT  ̂ ^'   Bri<lK^rt,  Conn. Toledo   Machine   &   Tool  Co..   Toledo. 

Z'^j^'  S""?,*^*'-    B^'»felyn.   N.T. 
Wstsnn-amtTTiftn   &  Co.,   Aldene.   N..y. T»rPs«#»s.    r>rop. 

P  ■  w  •  iS?"*''A'^   *   ̂""    Toronto. K.    W.    BMrb   Co.    BrooMvn.    N.Y 

Can.    Boomer    &    Bosetaert   Preaa   Co.. 
Montreal. 

Niles-Bement-Pond    Co..    New   Tork. 
William    R.    Perrin,    Ltd.,    Toronto. 
Toledo    Machine    St    To(A    Co.,    Toledo. 
WatBon-Stlllman    Co.,    Aldene,    N.J. 

Pi^sHPs,    Filter. 
lirmbiimet      I^rd..    Montreal. 
Wm.    R.    Penin.    Ltd..   Toronto. 

PresheK.    Forcing. 
Can.    Boomer    &    BoBchert    Press    L/O.. 
Montreal. 

K.    W.    Bliss   Co..    Brooklyn.    N.T. 
lirown.     Uoee»    Co.,    Ltd..    Hamilton. Canada. 

Wm.    Cramp    &    3on8    Ship    &    Engine 
BiiildinK  Co..    Philadelphia.    Pa. 

Charles    F.    Elmes    Ens.    Worka.    Chi- 
cago.   III. 

Can.    Fairbanka-Morae   Co..    Montreal. 
CiraM    Machine    &    Tool    Co..    Phlia 

dpliihia.    Pa. 
Mesta    Machine    Co..    Pittsburg.    Pa. 
\i]e8-Bement-Pond    Co.,    New    York. 
Wm.    R.    Perrin.    Ltd..    Toronto. 
H.    W.    Pclrip.    Toronto. 
Soiithwark    Foundry    &.    Machine    Co. , 
Philadelphia.    Pa. 

Wm.    Tod   Co..    Yoirngstown.    O. 
Toledo    Machine   &   Tool    Co..   Toledo. 
Watson -Stillman    Co. ,    Aldene,    N.J. 

PresBeR.    Hydranllc. 
Can.    Boomer    &    Boechert    Preas    Jo.. 

Montreal. 
Wm.    Cramp    &    Sons   Ship   &    Engrine 

Biiildinir   Co..    Philadelphia.    Pa. 
A.    R.    WilliamB   Machy.   Co.,   Toronto. 
.Tnhn    Bertram   &   Sons  Co..    Dundas. 
Charles    V.    Elmes    Enp.    Works.    Chi- 

CflKO.     Til. 
Meata    Machine    Co. ,    Pittsburg.    Pa. 
NilM-Bement-Pond  Co..   New  York. 
Williflm    R.    Perrin.    Ltd..    Toronto. 
Southwark    Foundry    &    Machine    Co.. 

Philadelphia.    Pa. 
Wm.   Tod   Company.   Yomisstown,  O. 
K,    W.    Pctrif.  Toronto. 
Toledo  Machine  &   Tool  Co..  Toledo. 
Wat-oon -Stillman    Co..     Aldene.    N.J. 
Wood.   R.    D..   &   Co..   Philadelphia. 

PresseR.    Pnenmatic. 
Toledo  Machine  &  Tool  Co..  Toledo. 

Prepses.  Power. 
Balrd  Machine  Co..   Bridgeport,  Conn. 
Can.    Boomer    &    Boschert    Presa    Co.. 
Montrenl. 

E.    W.    Bliaa   Co..    Brooklyn.    N.T, 
Brown.    Bngga  &   Co..   Hamilton.   Can. 
Can.     Fairbanks-MoD»e    Co..     Montreal. 
Charlea    F.    Blmea    Eng.    Works.    Chi- 

cago,  Til. 
Oeo.    Gorton    Machine    Co..    Raehie. 
Girard    Machine    &    Tool    Co..    Phila- delphia.   Pa. 
William    U.    Perrin.    Ltd..    Toronto. 
TT.    W.    Petrip.    Toronto. 
Sonthwark    Foundry    &    Machine   Co. , 
Philadelphia.    Pa. 

Toledo   Machine   *   Tool    Co.,   Toledo. 
Wat<(on-fltinman    Co..    Aldene.    N.J. 
A.    R.    wnHfim«   Machv.    Co.,   Toronto. 

Prennef.   Scrap  Bnllng:. 
Can.    Roomer    &    Boschert    Press    Co.. Montreal. 

William    R,    Perrin.    Ltd..    Toronto. 
Watv.n-StnimRn    Co..    Aldene.    N.J. 

Prp«fl#>fl.    SnrfnflT    Foot. 
Balrd  Mnchine  Co..    Brldgpiwrt,   Conn 
Toledo    Machine    A    Tool    Co..    Toledo. 
Brown.   Bofl-ss  ft  Co.,  Hamilton.  Can. 

PrpsflpB.    Snrpw. 
Can.    Boomer    &    Boschert    Press    Co., 

MoTit'^Afl! Wm.    R.    perrin.    Tyfd.,    ToHrtita. 

PrpBsiirp   'R4>CTi1ntorn. 
Cnn.     Fnlrhnnko-Morae    Co..    Montreal. 

Protective    Pnlnt, 

Tn«.   "Dixon  Cnidble  Co..  Jersey  City. 
Pnllpvs. 

ATTieHcwn      Pnllev     Co..      Pblladplphln, 
Bnlrd    Machine  Co.     Brtdgeport.    Cmin. 
Brown  &  Sharpe  Mfg.  Co..  Provldencp. R  T. 

'^in.     FqlfhaTiV'»-Mor<ie    Co..     Montr*H»l. 
Gpnf-rnl    Rnpplv    Co.    of    C.nnnda.    T.tr^., 
Oftnwn. 

W"^.     Kpnno-ly    &    Sons.     Ltd..     Owen Rn-nd.    Ont. 

D.    TT.    \foT,a"T,     T-td..    Montreal. 
TT     w     ppfnV.    Toronto. 
pr^eIt^vp       nntc^r        A       Plllley       Works. 

T,td.  .  Toronto, 
T*!**    Smart  Tnmer    Mach.    Co..    Ham- 

lTt"n. 
\      R,    TVlllfonm    Maehv.    f^f*..   Toronto. 

Pnllev    ATooMt^Prv.    T>rMMne 
nnd   Tnpnine. 

Can.    FatrhanW-Mor**    Co..    Montreal. 
NilP^-Bpmpnt-Pond   Co..    New  York. 

Pnmns.   Air. 
Mp«tta    Machine    Co..    Pittshrrrg,    Pa. 
Smart  Tiimpr    Mnrh,    Ch. .    Hamilton. 

PnmpB.    Hlirh    Prp««nre. 
rharlw*  F.    ElniPfl  Enff.    Works.  Chicago 
William    R.    Pprrin.    Ltd..    Toronto. 
STtiart-TilTTiPr     ^Tn^■h.     Co.,     TTi."iiltoTi 
Sonthwark    Foimdry    &.    Machine    Co.. 
Philadplphia. 

Wntwon-StiTTman    Co..     Aldene.     N.J. 
Puinntne    Afnchlnerv. 

A.    R.    WllHann    Machr.    Co..    Toronto. 
Can.     Buffalo    Fn-rw    Co..     Montntnl. 
Can.    Falrbanks-Morne   Co.,    Montreal. 
Darling    Brothers.    Montreal. 
D'Olier    Cen trifngal     Pump    &     M a(?h. 

Co..    Philadelphia.    Pa. 
National  Mach.  &  Sirp.  Co..  Hamilton. 
Wm.    R.    Perrin    Co..    Toronto. 
H.    W.    Petrie.   Toronto. 

The    Smart-Turacr    Mach.    Co.,    Ham 
ilton. 

Southwark    Fomidry    &    Machine    Co. . I'hiladelphia. 

Wm.    Tod   Company,   Yoangatown,   O. 

Pumps,  all  KIdUb. 
Can.    Buffalo    Forge    Co..    Montreal. 
Charlee  F.  Elides  Eng.  Works.  Chicago 
Darling    Brothers,    Montreal. 
General    Supply  Co.    of    Canada.    Ltd., 

Owen    Sound    Iron    Works   Co..    Owen Sound. 

William    R.    Perrin.    Ltd.,   Toronto. 
H.    W.    Petrie.   Toronto. 
The    Smart-Turner    Haeh,    Co.,    Ham- ilton. 

A.    R.    Williams   Machy.   Co.,  Toronto. 
Watson-StUIman    Co.,    Aldene.    N.J. 

Pumps,  Electrically  Driven. 
D'Olier    Centrifugal     Pimip    &     Mach. 

Co..    Philadelphia.    Pa. 
The    Smart-Turner    Mach.    Co..    Ham- ilton. 

I*umps.   Hydranllc. 

Can.    Boomer    &    Boschert    Press    Co.. 

Montreal. 
Charies    F.    Elmee    Eng.    Works.    Chi 

cago,   m. Darling    Brothers,    Montreal. 
Smart-Turner    Mach.    Co..    Hamilton. 
Southwark    Foundry    A    Machine   0«., 
Philadelphia. 

Wm.    R.    Perrin,    Ltd..    Toronto. 
Wm.    Tod   Co.,    Youngstown.    O. 
Watson^tillman    Co..    Aldene,    N.J. 

Pumps    for   Oiling:    Systems. 
S.     F.     Bowser    &    Co.,    Fort    Wayne. 

Ind. 

Pnmps,  Steam. 
Darling    Brothers,    Montreal. 
Smart -Turner    Mach.    Co..    Hamilton. 
Wm.   Tod  Company,   Youngstowa,   O. 

Pump   Leathers, 
Graton  &  Knight  Mfg.   Co..   Montreal. 
Southwark    Foundry    &    Machine    Co.. 
Philadelphia. 

Punches  and  Dies. 

W.    H.    Banfleld    ft    Soni,    Toronto. 
E.   W.   Bliss  Co..   Brooklyn,   N.Y, 
Brown.     Boggs    Co..     Ltd.,    Hamilton. 

Canada. 
Can.    Buffalo   Forge  Co.,    Montreal. 
Can.    Fairbanks-Mone  Co.,    Montreal. 
Scott   Bros..   Halifax,    Eng. 
Ganlner.    Robt..    &    Son,    Montreal. 
Globe   Machine  ft   Stamping  Co. 
A.   B.   Jardine  A  Co.,   Hespeler.  Ont. 
H.    W.    Petrie.   Toronto. 
Pratt  A   Whitney  Co..   Dundas,   Ont 
Toledo    Machine    ft    Tool    Co..    Toledo 

O. 

Punches,  Power. 
John    Bertram   ft   Sons  Co.,    Dnndas. 
Bliss.    E.    W..   Co..    Brooklyn,   N.Y. 
Brnwn,    Bogga    Co..    Ltd.,    Hamilton- Canada. 

iiiranT    Machine    ft    Tool    Co.,    Phila- 
delphia.   Pa. 

Niles-Bement-Pond   Co.,   New   York. 
Watson -Stillman    Co. .    Aldene.    N.J. 

Punches,   Pnenmatic. 
Jno.    F.    Allen    Co..    New    York. 

Punching    Machines.    Horlsontal. 
Bertrams.    Ltd.,    Edinburgh.    Scotland. 
John    Bertram   ft    Sons   Co..    Dundas. 
Bliss.    E.    W.,    Co..    Brooklyn.    N.Y. 
Brown.     Bo^gs    Co.,     Ltd.,    Hamilton, Canada. 

Lone     &     Alstotter     Co.,     Hamilton. Ohio. 
Viin<i.BpTnent-Pn«d    Co..    New    York. 
Williams.   White  ft  Co..    Moline.    111. 

P.vronieters. 
Canadian     Hoskins.     Limited.    Walker- 

vllle,  Ont. 
Shore    Instrument    ft    Mfg.    Co..    New 
York   City. 

Thwing   Instniment  Co.,   Philadelphia. 
Pa. 

Qnarterlnff  Mnrhln^s. 
John    Bertram    ft   Sons  Co.,    Dundas. 
Niles-Bement-Pond  Co.,   New   York. 

Ratchet    Wrenches. 
Wells    Brothers   Co..    Greenfield,    Mass. 

Railing,    Iron    and    Brans. 
Canada     Wire     &     Iron     Goods     Co.. 
Hamilton.    Ont. 

Dennis  Wire  A   Iron  Works  Co..   Ltd., 
London.   Canada. 

RntI  Benders. 

Nlles-Bement-Pond  Co..   New  York. 
Rallrond   Tools. 
Can.   Fairbanks. Morse  Co..   Montreal. 
Niles-Bement-Pond  Co..  New  York. 

Rnilroad    Tools,    Hydraulic. 
Wat.<w>n-St.illman    Co..    Aldene,    N.J. 

Rapping  Plates. 
Sterens.    F.    B..    Detroit.    Mich. 

Ratchets. 

Keystone   Mfg.    Co.,    Buffalo.    N.Y. 

Raw   Hide  Pinions. 
Gardner,  Robt..  A  Son,  Montreal. 
Hamilton      Gear      ft      Machine      Co. . 
Toronta 

Jones    A    Glassco,    Montreal. 
Smart-Turner   Machine   Ca,    Hamilton. 
Ont 

KcamcFK.    Adjastahle. 
Can.    Fairbanks-Morse  Co.,   MontreaL 
Cleveland    Twist    Drill    Co.,    Cleveland 
Morse    Twist     Drill     &     Machine    Co.. 
New    Bedford. 

Pratt  A   Whitney  Co.,   Dimdas.   Ont. 
Wells    Brothers   Co..    Greenfield.    Mass. 

Reamers,    Brtdgc,    Expanding 
and    Higrh   Speed. 

Butterfield    &    Co.,    Rock    Island.    Que. 
Can.   Fairbanks-Morae  Co.,   Montreal. 
Cleveland   Twist    Drill    Co,,    Cleveland. 
MeKc'Dna    Bros.    Brass  Co.,    Pittsburgh, 

Pa. 

Motse    Twist    Drill    A    Machine    Co., 
New  Bedford. 

II.    W.    Petrie,   Toronto. 
Pratt  A   Whitney  Oo.,   Dundaa.   Ont 

Reamer  FIntlnic   Machines. 
Gar^n   Machine  Co..   New  York. 

Reamers,    Pipe,    Cylinder    and Loromotive. 
Butterfield   A   Co.,   Rock   Island.   Que. 
Can.    Fairbanks-Morse   Co.,    Montreal. 
Cleveland    Twist    Drill    Co.,    Cleveland, 
Morse    Twist    Drill    ft    Machine    Oo. . 

New    Bedford. 
Pratt    A    Whitney    Co.,    Dundas.    Ont 
Whitman     ft     Bamea     Mfg.     Co. ,     St. 
Catharines.    Ont 

Wilt  Twist  Drill  Co.   of  Canada.   Ltd., 
Walkerville.    Ont 

Reamingr   Machines,   Pneamatlc. 
Cleveland     Pneumatic     Tool     Co..     af 
Canada,   Toronto. 

Independent      Pneumatic      To<A      Oo., 
Chicago. 

Reamers,    Steel    Taper    and Self-Feeding. 

Butterfield   ft   Co.,    Bock    Island.    Qm. 
Can.   Fairbanks- Morse  Co.,   Montreal. 
Cleveland   Twwt    Drill    Co..    Clevdand. 
A.  B.  Jaidine  A  Co..  Hespeler.  Ont 
Morse    Twist    Drill    ft    Machine    Ca , 

New    Bedford. 
H.    W.    Petrie.   Toronto. 
Pratt  A  Whitney  Co.,  Dimdaa,  Out. 
Wilt  IwLst  Drill  Co..  of  Canada,  Ltd.. 
Walkerville,    Ont 

Rebuilt   Machine  Tools. 
New  York  Machy.  Co.,  New  York. Reels. 

Baird  Machhie  Co.,   Bridgeporl  Oonn. 
Rheostats. 
Toronto    A    Hamilton     Electric     0»., 
Hamilton.   Ont 

lUvet    Machines. 
Buffalo  Forge  Co..  Buffalo.  N.Y. 
National   Machinery  Co..  Tiffin.  O. 

Rivets,  Tubular,  Bifnrcated. 
Parmenter  &  Bulloch  Co.,  Gananoqua. 

Rivets,   Iron,   Copper  and  Brasd- 
Parmenter  A  Bulloch  Co..  Ganaaoque. 

Riveters.    Pneumatic.   Hydraulic 
Hammer.   Compression. 

Alliance   -Machine  Co..    Alliance.   O. 
Jno.    F.    Allen    Co.,    New    York. 
Can.   Fairbanks-Moise  Co.,  MootreaL 
•CSIeveland     Pneumatic    Too*     Co.     of 

Canada.    Toronto. 
Independent    Pneumatic    Tool    Co.    o* 
Chicago.    111. 

Mesta   Machine  Co..    Pittaburg,    Pa. 
National   Mach.  A  Sup.  Co..  Hamilton 
Nile«-Bement-Pond    Oo.,    New    York. 
H.    W.    Petrie.   Toronto. 
Sonthwark    Foundry    &    Machine    Co., 
Philadelphia. 

Watson -3  till  man  Co.,   Aldene,   N.J. 

Riveting    Machines,    Elastic 
Rotary  Blow. 

Girard    Machine    &    Tool    Co.,.    Phila- 
delphia.   Pa.  ^  .^ 

Grant   Mfg.    A   Machine   Co.,    Bridge- 

port,   Conn.  „     ,.    * 

High-Speed    Hammer    Co.,    Rochestot. 

NY  „ 

F.  B-  Shuster  Co..  New  Haven.  Oopn. 
Southwark    Foundry    ft    Machine    Co., 
Philadelphia, 

Rolls,  Bending. 

John    Bertram    ft    Sons    Co..    Dundas. 

Brown.    Boggs    Co.,    Ltd.,    HamHton, 
Canada.  ,    ̂          „         _.„. 

Niles-Bement-Pond    Co.,    New   J[«^ 

Toledo    Machine   A    Too!    Ca,    T(Meda. 

Rolling   Mil!   Machinery. 
Alliance   Machine   Co.,    Alliance,   O. 

Mesta    Machine    Co.,    Pittsburg.    Pa- 
Wm.    Tod   Co..    Youngstown.    O. Roofing.  .. 

Can.    H.   W.  John»-ManTille  Co.,   Ltd.. 
Toronto. 

Rotary  Converters. 

A.    R.    Williams   Machy.    C-o.,   Toronto. 
Toronto    and    Hamilton    Electric    Oo., Hamilton. 

Rubbers. 

L.    S.   Tarshis   &   Sons.    Montreal. 
Rubber  Mill  Machinery. 

Bprtrams,    Ltd..    Edinburgh,    Scotland. 
Can.  H.  W.  Johna-ManTille  Ca,  Ltd.. Toronto. Rnles.  „ 

Brown  A  Sharpe  Mfg.  Co.,  Providence. 

Janies   Che«terman   A   Co..    Ltd..    Shef- 

field.   Rng.  ^  ,     ̂ , 

L.    S.    Starrett  Ca,    Athol.    Ma«. 
Safety    Set   Screws.     „  _^,     ,     -_^ 

Allen   Mfg.  Co.,   Inc.,   Hartford.   Ooon. Sand    Blasts. 
Curtis    Pneumatic    Machinery    Oa.    Bt. 

Louis.    Ma 
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HIGH  SPEED  STEEL 
COVERS^iL^ 
THE  CONTINENT^ 
COVERS 

THE  CONTINENT'Vli; 

The^  most  economical  and 

efficient  steeiybK 
ntachinirt^  shells 

MeuxufkctiirecL  by  Sandel-soir Bros,  and  Newiold  >  Limited » 
Sheffield  .England 

HA-Drury  Compaair 
Montreal  and  Toronto 

(CONFIDENCE  is  absolutely 
necessary  to  success  in  busi- 

ness;. But  the  only  way  to 
win  confidence  and  hold  it  is 
10  deserve  it. 

The  Quality  of  .T-M  Products 
win.-  confidence  that  results 
in  ̂ ale.-^.  -T-M  Service  holds 

confidence  by  follo-n-ing  up 
the  sale  and  assuring;  the  Full 
Service  of  everv  -T-M  article. 

J-M  Asbestos  Roofings 
J-M  Pipe  Coverings 
J-M  Packings 

J-M  Mastic  Flooring 

J-M  Underground  Conduits 
J-M  Vitribestos  Stack  Lining 
J-M  Fireproof  Paint 
J-M  Fire  Extinguishers "Noark"  Fuses,  Etc. 

The  Canadian 

H.  W.  Johns-Manville  Co. 
LIMITED 

Toronto  Montreal  Winnipeg Vancouver 
506 

7i|||ll1l!lll1ll!III!llJlllllllllllll1!lilllii;H>l1lllliMilllll!!ll<lll!lllill|l|illl1lllllllllilll1lllllll!l^ 

Dipping  Baskets 
Our  Copper  Baskets  will  withstand  ACID.  Can  be  made 

to  any  shape  or  size.  Draining  facilities  of  our  wire  baskets 
arc  much  greater  than  sheet  metal  construction. 

CANADA    WIRE    &   IRON    GOODS   COMPANY 
Hamilton,  Ontario 

ARMSIROnC ORIH  OF  CANADA 
_       *^LIMITED 

MANUFACTURERS   OF   CELEBRATED   BRANDS  OF 

•    H IGH  SPEED  STEEL  &  DRILLS    * 
'"FOR  CUTTING  ALL  METALS    ̂     FOR  HARD  METALS   "TVD" 

.          AT  HIGH  SPEEDS     '*    RAILWAY&TRAM  TYRES     I    I  ffv 

OFFICE  22  VICTORIA  SQ.  MONTREAL      —      WORKS  LONCUEUIL  QUE. 

//  ((■/("/  ijiiii  ii'dnt  is  Hill  (iih'rrtixcd  in  //(;.s  is«nc  consult  the  Buyers'  Director}/  at  the  back. 
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Sand    Blast    Systems. 
Whiting      Foundry      Equipment      Co.. 

Harvey,    111. 
Saw    Blades. 
Diamond     Saw    Se     Stampins     Works, 

Buffalo,    N.T. 
Sanding    Machines. 

'->liver     M.ichy.     Co.,     Grand     Rapids, 
.Mich. 

Saw   Tables. 

Hub   Machine   Welding   &   Contracting 
Co..    PhUadelphla,    Pa. 

Saw    Sharpening    Machines. 
Nutter  A   Bames  Co.,    Hinsdale,    N.K. 

Saw   Mill    Machinery. 
A.    R.    Williams   Machy.    Co..    Toronto. 
Can.   Pairbanks-Mnrse  Ca.  Montnal. 
Esppn-Lucas    Macli.     Works,     Philadel- 

phia.    Pa. 
Gardner,   Robt.   A  Son.   Montreal. 
Ciirtia    Pneumatic   Mactilnery   Co..    bt. 

Louis.    Mo. 
National  Mach.  ft  Sup.  Co.,  HamUtoo. 
H-    W.    Petrie.   Toronto. 
PlcaatsTille   Foundry.    PleaaliTille,   Que 

Saws,  Hish-Spped,  Friction. 
Espen-Lucas    .Mach.     Worlts.     Philadel 

phia.   Pa. 
Hunter    Saw    &    Machine    Co..    Pitta 
burg,  Pa- 

Mesta    Machine   Co..    Pittsburg,    Pa. 
Nutter  &  Barnes  Co.,  Hinsdale.   N.fl 

Saws.  Inserted  Tooth. 
Espen-Lucas    Mach.     Works.     Philadel 

phia,   Pa. 
Tabor  Mfg.   Co..   Philadelphia,   Pa. 

Saws,    Tfack. 
Can.   Fairbanks-Morse  Co..  Montreal. 
DIainond     Saw     &     Stamping    Works. 

BnlTalo. 
Ford-Smith    Madiine    Co..    Hamilton. 
Oarvin    Machine   Co..    New    lork. 
H.    W.    Petrie.   Toronto. 
L.    S.    Starrett  Co.,    Athol,    Mass. 

Saws.   Circular  Metal. 
H.   A.   Drary  Co..   Montreal. 
Espen-Lucas    Mach.     Works,    Philadel- 

phia, Pa. 
Hnb  Mactilne   Welding  A  ContracUng 

Co..    Philadelphia.    Pa. 
Hunter    Saw    &    Machine    Co..    Pitts 

burg.    Pa. 
Tabor  Mfg.    Co.,    Philadelphia.   Pa. 

Saws.   Hot  and   Cold. 
Hunter    Saw    &    Machhie    Co.,    Pitts bur^.    Pa. 
Mesti    .Machine    Co.,    Pittsburgh. 
Nutter  &   Bamea   Co..   Hinsdale.   N.H. 

Sclerose©  pes. 
Shore    instrument    &     Mfg.    Co..    New York   City. 

Scrap    Iron. 

L.    S.    Tarshis   &    Sons.    Montreal. 
Screw    Machine    Prodncts. 

Wallace.     Bames     Co..     Bristol.     Conn. 
Screw    .Machines.    Hand, AiTtoinatlc. 
Brown  &  Sharpe  Mfg.  Co..  Providence. 

Can^  Patthanks-Mot«  Co.,  Montreal Oarrin    Machine   Co.,    New   Tork. 
L™,"i.  Machine    &    Tool    Co.,    Pfcila delphla.   Pa. 

Hill.    Clarke  *   Oa,   of   Chicago.   Chi- cago.   III. 

u-Jv  ̂ V^^'l'  *  Ce-.   Hespeler. "JJeh    ft    Merryweather    Machy.    Co Clereland.    O. 
NaHonal  Mach.  &  Sup.  Oo.,  Haraflton. 
"S!L    .Bntsln      Machine     Co..      New Britain,    Conn. 
H.    W.    Petrie.   Toronto. 
Pratt  ft  Whitney  Co.,  Dundas,   Ont. 
Warner  &  Swasey  Co.,  Clerdand.  O. 
A.    R.    Williams  Machy.    Co.,   Toronto. 
Windsor  Machine   Co..   Windsor,    Vt. 

Screw  Machines,  Mnltlple 
Spindle. 

New      Britain      Machine      Co.,      New Britain,    Conn. 
Windsor  Machine  Co.,   Wtodsor,    Vt. 

Screw   Plates. 
Bntterfleld   ft    Co..    Rock   Island,   One. 
Oan.  Tap  ft  Die  Co.,   Oalt,  Ont 
A.   B.   Jardino  ft  Co..   Hespeler. 
MoiM    Twist     Drill     ft     Machine    Co New    Bedford. 
Wells    Brothers   Co.,    Qreenfleld.   Mass. 
Wiley  ft  Russell  Co.,  Qreenfleld,  Mass. 

Screw    Slotters. 
Oarrin   Machine  Co.,   New  Tork. 
Pratt  A   Whitney  (>\.  Dundas,  Ont 

Set    Screws,   Safety. 
Allen    Mfg.    Co..    Hartford.   Conn. 

Second-Haad    Machinery. 
New   Tork   Machinery   Co..   New  Tork 
Saidner.    Robt.   ft   Son.    Montreal. 
Can.  Drawn  Steel  Co..  HamDton.  Ont 
Gardner.    Robt    ft    Son,    Montreal. 
NaUmial  .Mach.  4  Sup.  Co..  Hamilton. 
Nile"  Rement  Pond    Co.,    New    York. 
H.    W.    Petrie.   Toronto. 
PleasisTille   Foundry.    PleaaiSTille.    Qoe. 
The  Smart-Turner  Machine  Co..   Ham- 

Oton. 
Union    Drawn    Steel    Co.,    Hamilton. 

Shanks,   Straight  and   Taper. 
Jacobs   Mfg.    Co..   Hartford,    Conn. 

Shapers. 
John  Bertram  ft  Sons  Co.,  Dtmdaa. 
Can.   Fairbanks-MoTBe  Co..  Montreal 
Canada    Machy.    Corp..    Gait,    Ont 
Fo«s  ft    Hill    Machy.    Co.,    MontreaL 

Gardner,   Robt,   ft  Son.   Montreal. 
Girard    Machine    &    Tool    Co..    PhUa- 

delphia.    Pa. 
Hendey    Machine   Co..    Torrington.    ut 
Hill,    Clarke   ft    Co..    of   Chicago.    Chi 

cafo.    riL 
n.    W.    Petrie.   Toronto. 

Shafting. 

A.    R.    Williams  Machy.    Co..   Toronto. 
Can.   Fairbanks-Morse  Co..   Montreal 
Mesta    Maohine    Co.,    Pittsburg.    Pa. 
Niles-Bement-Pond    Oo.,    New    York, 
n.    W.    Pttrie,   Toronto. 
Pratt   ft    Whitney    Co..    Dundas,    Ont. 

Sharpening    Stones. 
Cartjorundmn  Co.,  Niagara  Falls,  N.T 
Norton    Co..     Worcester.     Mass. 

Shavings.    Separators. 
Can     Buffalo   Forge   Co..    Montreal. 
Sheldcns.    Ltd.,    Oalt    Ont 

Shearing:    Machines,    Angle    Iron, Bar  and  Rate. 

John   Bertram  ft  Sons  Co..   Dimdas. 
Bertrams,    Ltd.,    Edinburgh.    Scotlaiui 
Girard     Machine    &    Tool    Co.,    Phila. delphia.    Pa. 

A.     B.    Jardhie    ft    Oo..    Hespeler. 
Long  ft   Alstatter.   Hamilton.   Ohio. 
.Mesta    .Machine    Co..    Pittsburg.    Pa. NilesBcment-Pond    Co..    New    York. 
Scott    Bros..    Halifai.    Eng. 
Toledo    Machine    ft    Tool    Co..    Toledo 
Williams,    White  &  Co.,   Moline,    111. 

Shears,   Power. 

John   Bertram   ft   Sons  Co..   Dundas. 
Bliss.    E.    W..    Ca.    Brooklyn.    N.Y. 
Brrnr,     Bogga    Ca,     Ltd..     Hamiltin. 
Canada. 

Buffalo   Forge   Co.    Buffalo.    N.T. 
Olrard    Machine    ft    Tool    Co..    Phlla nelphia.    Pa. 
Mesta    .Machine   Co..    Pittsburg.    Pa. National    .Machy.   Co..    Tiffin.    Ohio. 
Pistional  Mach.  ft  Sup.  Co..  Hamillnr, 
NOes-BementPond    Co..     New    York. 
Scott    Bros..    Halifax.    Eng. 
H.    W.    Petrie.   Toronto. 
Toledo    Machine   ft    Tool   Co..    Toledo. 

Shears,    lever,    Hydranltc. 
Mesta    Machine    Co..    Pittsburg.    Pa. 
Watson-Stillman    Co..    Aldene.   V.J. 

Shears.   Pnenmntlc. 

John    F.    Allen    Ca,    New   Tork. 
Toledo    Machine   ft   Tool    Co..    Toledo 

Ohio. 
Shears.    .Sqnarlng. 
Brown.   Boegs.  ft  Co..   Hamilton.  Can. 

Sheet    Metal    Working    Tools. 

2?,'"'    "'"'^'■e  f'o-    Bridgeport.  Conn. Bliss.    E     W..    Co..    Brnoklvn.    N.T 
Brown.    Bcinrs   A   Co..    Haranton.    0»n Steel     Bending     Brake     Works,     Ltd Chalham.    Ont 

Sheet   Metal    Stampings. 
Duncan    Blectrioal    Co..    Montreal. 

Shell    Banding    Machines, 
Hydrnnllr. 

Wm.    Cramp    A    Son-    Ship    A    Engine 
Bldg     Co.    Philadelphia.    Pa. 

Can^   Locomotire   Co..    Ktogston.    Ont. Ooldie    A    McTulloch    Co..    Gait     Ont 
Lyrobumer.    Ltd..    Montreal. 
Motch    A    Merryweather    Machy.    Co 

Cleveland.    O. 
Watson-Stillman   Co..    Aldene    N  J 
West  Tire  Setter  On..   Rochester.   N.T. 

Shell     Hoisting    Machinery. 
Beath.    W.    D.^   &   Son,    Toronto. 

Shell    loathes. 
Barrett   .Machine  Tool   Co..   Meadville Pa. 

Garloek-Mschlnery.    Toronto. 
Jenckes  Machine  Co.  Sherbrooke.  Que. 
Kellorg  A   Co..   Toronto. 
H.    W.    Petrie.   Toronto. 

Shell    Mannfactnring   Tools. 
Amalgamated    Machinery    Corporation Chicago.    Til. 

Frank   Toomev.    Inc..    Philadelphia    Pa 
Oarlock-Machinery.    Toronto. 
New    York    Machinery    Evchange,    New 
York. 

TTin.   Clarke  ft  Co.    of  Chicago. 
H.    W.    Pelrie.   Toronto. 

Shell   Painting  Machine. 
Can.    Buffalo    Forge    Co..     >fontre«T. 
Can.    Locomotive    Co..    Kingston,    On*. 

Shell     Screws.    Headless. 
Blake   A  Johnson.    Waterbury.   Conn. 

Shell    Riveters. 

Grant    Mfg.    ft    Machine    Co.,    Bridge- 
port.  Conn. 

Shelving,    Steel    Partitions. 
Canadian     Steel     Producta     Company. 
Montreal. 

Sherardizing. 

Chambers.   Ltd..  Toronto. 

Shrapnel    Shell    Marker. 
Brown. Boggs    Co..    Hamilton.    Ont 
HoMen-.Monran    Co..    Toronto. 
Noble    A    Westbrook    Mfg.    Oo..    Hart 

ford.    Conn. 

Shrapnel  Sand  Blasts. 
W.    W.    Sly    Mfg.    Co.    Cleveland.    O. 

Side  Tools. 
Armstrong   Bros.    Tool    Co.,    Chlcaga 

Sirens,   Electric. 
Lintz-Porter    Co..    Toronto. 
Sheldons.    Ltd..    Oalt    Ont. 

Silver   Solder. 
Geo.   H.    Lees  A   Co..    Ltd.,    Hamilton, Ont. 

Slotters. 

Garvin    Machine   Co.,    New   York. 
Niles-Bement-Pond    Oo..    New    York. 

Srookestacks. 
MacKinnon,    Holmes    Co.,    Sherbrooke. 

Que. 

Plessisville   Foundry,    Pleasisville,    Que. 
Sockets. 

Brown  ft  Sharps  Mfg.  Co.,  Providence. B.I. 
Cleveland   Twist   Drill    Co..   Cleveland. 
Keystone    Mfg.    Co.,    Buffalo,    N.Y. 
.Modem   Tool   Co..    Erie,   Pa. 
.Morse    Twist    Drill    A    .Machine    Co.. 
.Vew   Bedford. 

Wilt  Twl'^t   Drill  Oo.  of  Canada.  Ltd.. 
Walkerville,    Ont 

Whitman     A     Barnes     Mfg.     Co..     St. 
Catharines.    Ont. 

J.    H.    Williams   Co.    Brooklyn.    N.Y. 
Soldering    Irons. 
Brnwn.    P.oggs   A    Co..   Hamilton.   Can. Solders. 

Tallmon   Bras"  A  Metal  Co..  Hamilton. 
Specialties.    Klectrlc. 
Lintz-Porter    Co..    Toronto. 

Special    lilachlner.v. 
.\rmstronc     Bros..    Toronto. 
W.    H.    RanfleM    A    Sons.    Toronto. 
John    Bertram   A    Sons   Co..    Dundas. 
Baird   Machine  Ca.   Bridgeport.  Conn 
Bliss.    E.    W.    Co.,    Brooklyn.    N.Y. 
Brown.    Boggs   A   Co.,   Hamilton,   Can. 
Can.   Fairbanks-Morse  Co.,   MontreaL 
Canada    Machy.    Agency.    .Montreal. 
Cunningham    A    Sons.    St.    Catharines, 

nut. 

Charles  F.  Elmea  Eng.  Works.  Chicago 
Ford-Smith    .Machine   Co.,    HamiltoD. 
Oarvin    Machkie    Co..    New    York. 

Gooley     ft     Bdlund,     Inc.,     Courtland. 
N.T 
Grant  Mfg.   ft  Machy.  Co.,  Bridgeport, Conn. 

John    H.    Hall   ft    Sons.    Brantford. 
Jardine.    A.    B..    A    C^.,    Hespeler. 
National  Electric  Welder  Co..   Warren. 

Ohio. 

National   Forge  A  Tool   Co.,    En'e.    Pa. National   Mach.   A  Sup.  Co..  Hamiltno 
Plessisville    Fonndrv.    Plessisville,    One 
Smsrt.Tumer  Machine  Co..   Hamilton. 

Ont. 

William    R     Perrin.    Lt-I..    Toronto. 
Wm.    Tod   Company,    Toungatown,   O 

Spike   Machines. 
The  Smart-Turner  Machine  Co.,   Ham ilton. 

Spring   roller*. 
Baird   .Mnchlne  Co.,   Bridgeport.   Conn, 
Garvin    Machine   Co..    New   York. 

Springs.    Machinery. 
Cleveland   Wire  Spring  Co.,   Cleveland, 
Jfls     Steele.    Ltd..    Guelph.    Out 
Wallace.     Bames    Co..    Bristol,     Conn. 

Sprinjr  Making  Machinery 
(Antomatic). 

Baird   Machine  Co..    Bridgeport,  Coon. 

Sprockets.    Chain. 
Morse    Chain    Co..    Ithaca,    NT. 
Philadelphia     Gear     Works.      Philadel- 

phia.   Pa. Stairs.   Iron. 

Canada     Wire     ft     Iron     Goods     Ca. Hamilton.    Ont 

Dennis  Wire  ft  Iron   Works  Ca.  Ltd. London.  Canada. 
Stamping. 

Duncan    Electrical    Co..    Montreal. 
Stamping   Machinery. 
Brown.    Boggs  A   Co..    Hamilton.   Can. 

Stationary    Ladders. 

New    Britain    Machine    Ca.    New    Bri- 
tain,   Conn. 

Sleam   Specialties. 
General    Supply   Co.    of   Canada,    Ltd., Ottawa. 

Sheldons.    Ltd..    Gait.    Ont 
Steam     Separators    and    Traps. 
Can.    Falrbanka-Horse    Co..    Montreal 
Can.   Sirocco  Co..   Ltd.,   Windsor,  Ont. 
IT.    W.    Petrie.   Toronto. 
Sheldnne,    Ltd..    Q»H.    Ont 
The  Snurt-Tumer  Macfahie  Ca,  Bais ilton. Steel    Alloy. 

Vanadium     Alloys     Steel     Co..     Pit's- 
burgh.   Pa, 

Vulcan   Cniclble   Steel   Co..    Allquippa. 

Steel   Chains  for  Polp   Mill 
and    Saw  Mill. 

Pleasi<!vi]le   Foundry.    Plessisville.    C)ue. 
Steel   Barrels. 
Smart-Tumer  Machine  Co.,   Hamilton, 
Ont. 

Steel    Bench    I.eg«. 
New    Britain    Machine    Co..    New    R-i tain.   Conn. 

Steel   Bending  Brakes. 
Steel      Bending     Brake     Works.      LM 
Chatham.  Ont 

Steel,   Cold    Boiled. 
Can.   Drawn  Steel  Ca.  Hamllfnn.  On* 
A.    C.    Leslie    A    Co..    Ltd.,    Mnnt"sl 
Union     Drawn    Steel    Co..    Hamilton 

Ont 

Wallace,    Bames    Co.,    Bristol.    Conn. 
Steel    Drnms. 

Smart-Turner  Machine  Co.,   Hamil'cn, Ont. 
«teel    Presflni^    Blowers. 
Can.    Buffalo    Forge    Co..    Montreal. 
Can.    Fairbanks- Morse    Oo.,    MontT*!«I. 

Steel,  all   kinds. 
Lackawanna    Steel    Co..     Lackawanna, 

N.T. Steel,    High    Speed. 
Armstrong      Whitworth      of      Caaada. 

Ltd.,     Montreal. 
Can.    Fairbanks-.Morae   Co..    Montreal. 
H.    A.    Drury  Co..    Ltd.,   .Montreal. 
Thos,  Firth  A  Sons,  Montreal. 
Hawkridge    Bros.    Co.,    Boston,    Maaa. 
National  Mach.  A  Snp.   Co.,  HamilUI 
H.    W.    Petrie.   Toronto. 
Vanadium     Alloys     Steel     Co..     Pltt^ 

bunf.    Pa. 
Vulcan   Crucible   Steel   Co..    Allquippa. 

Pa. 
St(»el    Die   Kngravlng. 

.N'oble    A    Westbrook    Mfg.    Ca.    Hart- ford.   Conn. 

Steel   Machinery. 
Hawkridge    Bros.    Co.,    Boston,    Mass. 

Steel    Vanadlnm. 

Vanadium     Alloys     Steel     Co.,     Pitta- bnrch.   Pa. 
Vulcan    Crucible    Steel  Co.,    Allquippa, 

Pa, 

.Stock    Racks    for    Bars.    Piping. 

Etc. 
New    Britain    Machine    Co,,    New    Bri- tain,  Conn. 

Stocks    fur    Dies. 

Wells    Bros.    Co.,    Greenfield,    Mass. 
Stocks,    Pipe. 

HmterfleM   A   Co..    Rock    Island.   Que. 
Qreenfleld     Tap     A     Die     CcnporatiOii, 

Greeniield,    Mas^ 

StooU,    Steel.    Shop. 
Dennis   Wire  ft   Iron    Works  Ca,  Ltd., 
London.   Canada. 

Storage    Systems. 
S.     F.     Bowser    A    Co.,     Fort    Wayne, 

Ind. 

Stoves.    Electric. 
Lintz-Porter   Co.,    Toronto. 

>trHight    Edges. 

Steel     Bending     Brake     Works,     Ltd.. 
Chatham,    Ont. 

Straightening    Machinery. 
Baird   Machine   Co.,    Bridgeport.  Conn. 
Bertrams,    Ltd.,    Edinburgh,   Scotland 
National  Mach.   A  Sup.  Ca,  HamHtoo. 

Structural    Steel. 
Hamilton    Bndge    Works    Co.,    Hamil 

ton,    Ont. Lackawanna    Steel    Co.,    Ijackawanna. 

N.Y. 

Owen    Sound    Iron    Worka   Co.,    Owen 
Sound,    Ont 

Stud  Driver. 
Keystone   Mfg.    Co.,    Buffalo,    N.Y. 

Switchboards    and    Telephones. 
Lintz-Porter    Co. ,    Toronto. 
Toronto     &     Hamilton      Electric      A... 

Hajnllton. 
Switciies,    Railway. 

National    Mach.  ft   Sup.  Co..  Hamiltou. 
Tanks,    Oil,    Etc. 

S.   F.  Bowser  A  Co.,   Fort  Wayne.In.l. 
MacKinnon.    Holmes    Co.,    Sherbrooke. 

Que. 

Tanks,    Steel. 
Jotm    IngUs   Co..    Toronta 
MacKinnon,    Holmes    Co.,    Sherbrooke. 

Que. 

Plessisville    Foundry.    Plessisville,   Qu* 
Toronto    Iron    Works,    Ltd.,    Tortmto. 

Tanks,  Pressure. 
Toronto    Iron    Worka,    Ltd.,    Toroato. 

Tanks.  Water. 
-MacKinnon.    Holmes    Co.,    Sherbrooke, 

Que. 

Tank   Wagons. 
.MacKinnon.    Holmes    Co..    Sherbrooke. 

Que. 

Toronto    iron    Works,    Ltd..    Toronto. 

Tapes.  Measuring. 
James   (.'htst«nuan   &  Co.,    Ltd.,    Btii;f- field.    Eng. 

Tapes.   Friction. 
Can.    H.  W.  Johns-Man  villa  Oo.,  Lia.. 
Toronto. 

Tapping  .Machines  (Pneumatic). 
Cleveioud      Pneumatic      Tool      Oo.      <■! 
Canada.    Toronto. 

Indepeudent       Pneumatic      Toad      Co. 
Chicago,    lU. 

Tapping    Machines    and 
Attachments. 

Baker    Brothers,    Toledo.    O. 
Jotin    Bertram   A   Soii:>   Co.,    Dundas. 
Garvin    Machine   Co..    New    York. 
The   Geometric  Tool  Co..    .New   Have,. 
Uirard    Machine    A    Tool    Co.,    Phfla- cleLphia,t  Pa. 

Greenfield     Tap     A     Die     Corporabir.n. 
Grtenfield.  Mass. 

J.    H.    HaU   &    Sons.    Brantford,    Ont 
A.    B.   Jardine  ft   Co.,   Hespeler. 

Landls   Machine   Co..   WayaesljorB,  c'a. 
Manufacturers     Equipment    Co.,     Gtu 

cago,   111. .Modem    Tool    Co.,    Brie,    Pa. 

Murdiey     Machine    A    Tool    Co..     De- troit 

Niles-Bement-Pond   Co.,    New   York. 
H.    W.    Petrie,   Toronto. 
Rickart   Shaper    Co.,    Erie,    Pa. 
L.    3.    Starrett    Oa.    Athol,    Mass. 
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We  Equip  Foundries  Complete 
Grey  Iron,  Brass,  Car  Wheel,  Pipe,  Steel 
(OH.    and    Converter)    and    Malleable 

I  rom  laying  out  the  plant  to  starting  it  in  operation.  Our 
experts  know  the  foundry  and  its  problems  from  the  ground  up. 

Profit  by  our  thirty  years'  experience. 

Cranes 

of  all 

Kinds TTTT 
FOUNDRYEQUIPMENTCO 

HARVEY- ILL.  U.S.  A. 
«  CHICAGO  SUBURB.  . 

Catalogs 
on 

Request 

HACK tt 

STERLING'^      SAWS 

Nn(NrT-Nr^NnrNr<( 

MANUFACTURED  BY 

DIAMOND  SAW  &  STAMPING  WORKS BUFFALO,  N.Y.,  U.S.A. 

Nova  Scotia  Steel  and  Coal  Company,  Ltd. 
BEG  TO  ANNOUNCE 

That  their  new  Steam-hydraulic  Forge  Shop  is  now  in  operation,  as 

also  is  their  recently  installed  "Harmet"  Fluid  Compression  Plant. 

These  improvements  bring  "Scotia's"  Equipment  abreast  of  the  best 
foreign  forges. 

They  are  accordingly  open  to  supply  forgings  of  all  shapes  and  sizes, 
made  of  Best  Ordinary  or  Fluid  Compressed  Open-hearth  Steel,  and  satisfy- 

ing the  most  severe  specifications. 

Fur  prices  and  particulars  apply  to 

Western  Sales  Office,  Room  14,  Windsor  Hotel,  Montreal,  Que.,  or 
Head  Office,  New  Glasgow,  Nova  Scotia 

//  what  yoii  want  is  not  advertised  in  this  issue  consult  the  Bin/ers'  Jfirectorj/  at  the  back. 
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Tap    CIluckB. 
Well!    Bros..    QreenSeld,    Uut. 

Tapt,    Atljuatable. 
Otometric  Tool    Co..    New   H«»eii. 
l^uiuiacturera     Equipment    Co.,     Oni 

OAffO.     Ili.  -, 

Unrchel    Mtchlne    ti.    Tool    Co..    De- 
Uoit. 

Taps,    Dies    and    Wrenches. 

Butterfleld   4  Co..   Bock   IslMd.   Que. 

Can.    Fairbanka-Moree    Co..    MontreaL 

Can.   Tap  4   Die  Co..   Gait.   Ont 

0«?eland    Twtat   Drill   Co..    CTerdand. 

Geometric  Tool  Co..  New   HaTen.  Conn. 

A.   B.    Jardine   ft  Co..   Heapder. 

Moree     Twist     Drill     &     Machine    Co.. .Sew   Bedford.  r*  .     i. 

Murchej  Machine  *  Tool  Ca,  Detrol  . 
H.    \V.    Petiie.   Toronto. 

Pratt   &    Whitney  Co.,   Dundaj,   Out 

L.   S.   Slarrett  Co.,  Athol.  Mast. 

Wells   Brotheta  Co.,   Oreenfleld.   M<l».
 

Wilt  Twist  Drill  Co.  of  Canada.  L
td.. 

Walkeriille.  Ont 

Technical  Books. 

The    MioLean    Publiahing    Co..    Ltd.. 
Toronto. 

Telephone   Systems. 

Linti-Porter    Co.,    Toronto. 

Testing  Instruments, 
Metallurgical. 

Shore    Instrument    &    Mfe.    Co..    Ne
w 

York   City. 

Testing  I^aboratories. 

Can.     Inspection     &     Testing     L
abora- 

toriei.    Ltd..    Montreal- 

Toronto  Testing   Laboiatory.  Toro
nto. 

Thread   Cutting  Machines. 

Can.    Falrbanta-MotM    Co..    Montre
al. 

Garvin    Machine  Co..    New   Torlt.   

GjSitric  Tool  Co.,  New  Haren.  C
onn. 

Oirard    Machine    &    Tool    Co..    Phila 

G^ew'r-ap    4     Die    CorporaUox Greenfield.    Mass.    

Landie  Machine  Ca,   Waynesboro,    Pa. 
H.    W.   Petrie,   Toronto. 

Pratt  &   Whitney  Co..   Dundai,   o
at- 

National  Machy.   Co..  Tiffin,  Ohio. 

Time  Clocks. 

International     Time      ReoordlnB      Oo 
ToTtmto. 

Unti-Porter   Co.,    Toronto. 

Tinsmiths'  Tools. 

Brown.    Bogga   4   Co..    Hamilton.  Can, 

Steel     Bcndii.»     Brake     Works.     Ltd.. 
Chatham.    Ont. 

Tire  Setting  Machines, 
Ilydranllc. 

William    R.    Perrin,    Ltd..    Toronto. 

West  Tir«  Setter  Co.,   Rochester.   .N.i. 

Tire.    Wheels. 

Wells    Bros.    Co..    Greenfield.    Mass. 

Toolmakers'  Files. 
American  Swiss  File  4  Tool  Co..  New 

York. 

Tool  Boxes.  Steel. 

Can.    Steel   Prodocls   Co..    Montreal. 

Tool   Holders. 

Armstrong    Brt».    Tool    Co.,    Chicago. 
Cleveland   Twist   Drill   Co..    Cleveland. 
Modem  Tool  Oo..   Brie,   Pa. 
Pratt  &   Whitney   Co.,   Dundas,   Ont 
J.   H.   Wllllama  Co.,   Brooklyn,   N.Y. 

Tool   Room   Partitions. 

Can.    Wirs   4    Iron   Goods  Co.,    Ham- Bton. 

Tool   Posts.  I<athe. 

Armstrong   Bros.    Tool    Co..    Chicago. 
Tool   Steel. 

♦imstrong.  Whitworth.  Ltd..  of  Cana- 
da,  Montreal. 

Can.    Fairbanka-Moise    Ca,    Montrval. 
H.    A.    Dnuy   Co..    Montreal. 
Thoa.    Firth   4   Sons.    Montreal. 
Eawkridge    Bros.    Co..    Boston,    Maaa. 
A.   C.    Leslie   4   Co..    Ltd.,    Montreal. 
National  Mach.   4  Snp.  Oa,  Hamilton. 
H.    W.    Petrie.   Toronto. 
Tnlcan  Crucible  Steel   Co.,   AlianlPP*. 

Pa. 

Tools,   Blacksmiths',   Etc. 
A.   R.   Williams  Machy.    Co..  Toronto. 

Tools,  Electrical. 
A.   B.   WlUianu  Machy.   Co.,  Toronto. 
Can.  H.   W.  Jrfmi-ManTllle  Co.,  litd., 

Unltedsiates  Elec,   Tool  Co.,  Cincin- nati,  O. 

Tools,  1>athe,   Planer  and   Blotter, 
Armstrong    Braa    Tool    Co.,    Chicago. 

Torches,    Steel, 

•tavena,    F.    B..    Detroit,    Mlcfa. 
Annstnng,     Whitworth     o«     Canada. 

Ltd..    MontreaL 

Track  Bits. 
Wnt  Twist  Drill  Co.  of  Canada.  Ltd.. 

•^alkerrille.   Ont. 

Track   Systems. 

Heath.    W.    v..    &    Son,    Toronto. 
Northern    Crane    Works.    Walkerrllle- 
Whiting      Fovmdry      Equipment      Co.. 

Harvey.    111. 
Track   Tools. 

Can.   H.    W.  Johna-ManTille  Ca,   Ltd., 
Toronto. 

Can.    Fairbanks-Morse   Ca.    Montreal. 
Transformers   and    Converters. 

A.    R.    Williams   Machy.   Co.,  Toronto. 
Can.    Fairbanks-Motse    Ca,    Montreal. 
H.    W.    Petrie.   Toronto. 
Toronto     4     Hamilton     Electric     Co.. 

Hamilton.    Ont. 

Transmission    Machinery. 

American     Pulley     Co.,      Philadelphia, 

Pa. A.    R.    William-s   .Machy.    Co.,   Toronto. 
Can.     Fairbanks-Morse    Co-.     Montreai. 
Can-  Drawn  Steel  Co..  Hamilton.  OnL 
Hamilton  Gear  &  Mach.  Co..  Toronto. 
Jones    &    Glassco.    Montreal. 
Main    Belting   Co..    Montreal. 
Morse    Chain    Co..    Ithaca.    .V.Y. 
II.    W.    I'etri.'.   Toronto. 
Ples^naville    Foundry.    Pleaaiaville.    Que 
F.    Reddaway   &    Co..    Montreal. 
The  Smart- Turner  Machine  Co..   Ham- ilton. 

Transmission  Towers. 

Can.    Bridge    Co..    Walkerrille.    OnU 
Canat'.ian     IngetsoU-Rand     Ca,     Ltd.. 
Montreal- 

Curtis    Pneumatic    Machinery   Co.,    St. 
Lonis.    Mo. 

Northern    Crane    Works.    Walkerville. 
Tallman  Brass  *  Metal  Co.,  Hamilton. 

Traveling   Cranes. 
Northern    Crane    Works.    Walkerrille- 
Smart -Turner  Machine  Co.,   Hamilton. 
Ont- 

Whiting      Foundry      Eqoipment      Co.. 
Harvey.    111. 

Trolley    Hoists.   Electric. 
Northern    Crane    Works.    Walkerville. 
VMiitlne      Foundry       Eqtllpment      Co.. 

Harvey.    III. 

Trucks.   Lnmber  and    Kiln. 
Sheldons,    Ltd.,    Gait.    OnU 
Northern    Crane    Works.    WalkervUle. 

Trocks,    Factory,    Freljrht,    Etc. 

Chambers,   Ltd.,    Toronto. 
Chapman    Double    Ball    Bearing    Co.. 

Toronto. 
General    Supply   Co.    of   Canada.    Ltd.. 
Ottawa. 

WhJtmg      Foundry      Equipment      Co., 
Harvey.    111. 

Tube    Expanders    (Rollers). 
A.    B.    Jardine    4   Ca,    HespeJcr. 
Watson-Stillman    Co..     Aldene.     N.J. 

Tumbling  Bar-rels, Baird   Machine   Co..    Bridgeport.  Conn 
Northern    Crane    Works.    Walkerrille. 
Whiting      Foundry      Equipment      Co.. 

Harvey.    HI. 
Turbines,    Steam. 
Southwark    Foundry    4    Machine    Co.. 

Philadelphia.    Pa. 

Turnbncklep. 
Canadian     Billings    &     Spencer,     Ltd.. 

Welland. 
Can.  H.  W.  Johns-Manville  Co.,  Ltd.. 
Toronto. 

Turret   Maehlnes. 
Brown  4  Sharpe  Mfg.  Co..  Providence. R.I. 

Fay    4    Scott.    Dexter,    Me. 
Girard    Machine    &    Tool    Co..    Phfla- delphia.    Pa-  _ 

Hill.    Clarke   4    Ca    of   Chicago.    Chi- 
eaco,    HI. 

.Mo»ch    4    Merryweather    Maeby.    Co-. 
Cleveland.   O. 

New      Britain      Machine      Co-.      New 
Britain.    Conn. 

H     W.    Petrie.   Toronto. 
Pratt    &    Whitney.    Hartford.    Conn. 
Turner    Machine    Co..    Ltd..    Danbury. 
Conn. Wsmer   fr    Swasev.    Cleveland,   O. 

Ti'rbine     Wnter    Wheels. 
\Tm.     K(iinr.,ly    &     Sons.     Ltd..     Owen 

Sound.    Ont. 

Turbines,  Steam.  Water. 
PlesslsvUle    Ponndry.    Plessbvltle.    Qo«- 

Vpsettin?  and   Bending 
^fachlnery. 

A.    R-    Williams   Machv.   Oo--   Toronto. 
John    Bertram    S;    Sons    Co..   Dnndaa 
Brown.     BogEs    Co..    Ltd..    Hamilton. 
Canada. 

A.    B.    Jardine   4   Oa.    Hespeier. 
National    Machy.    Co..    Tiffin.    O. 
Nlles-Bement-Pond   Co..   New  Tolk. 
K.    W.    Petrie.   Toronto. 
Watson-StHlman    Co-,    Aldene,    N.J. 

Varnnm    Pamps. 

Buffalo    VoTfx    Co..    Buffalo.    N.T. 
Mesta    Machine    Co..    Pittsburgh. 
amart-Tumer  Machine  Co..   Hamilton. Ont. 

Valves.    Foot. 

Smart-Turner    Mach.    Co..    Hamilton. 
Valve  firloders   (Pnenmfltlc). 
Cleveland     Pneumatic     Tool     Ca      of 

Canada.    Toroota 

Valves,   Hydraulic. 

Can.    Boomer    4    Boachert    Press    Co.. 
-Montreal- 

Charies    F.    Elmes    Eng.    Works.    Chi 

cago.    111. Mesta    Machine    Co..    Pittsburg.    Pa. 
Southwark     Foundry    &    Machine    Co.. 
Philadelphia. 

Watson-Stillman    Co..    Aldene.    N.J. 
R.   D.   Wood  &   Co..   Philadelphia.   Pa. 

Valve   Leathers. 

Oraton  4  Knight  Mfg.  Oa,   Montreai. 

Valves,   Back   Pressure,   Steam. 
Mesta    Machine    Co..    Pittsburg.    Pa, 
Sheldons.    Limited.    Gait. 

Vanadium    Steel. 
H.    A.    Drury   Co..   Ltd..    Montreal- 
Hawkridge    Bros.     Co-.     Boston.    Maaa 

Ventilating  Apparatus. 
Can-    Sirocco  Co-.   Ltd..    Windeor.   Ont- 
Sheldona.    Limited.    Gait. 
H.    W     Petrie.   Toronto. 
A.    R-   Williams  Machy.  Co-.   Toronto. 

Vises,    Bench. 
Emmert   Mfg.    Co..    Waynesboro,    Pa. 
HolLmrls    Mfg.    Co..    Erie.    Pa. 
National    Mach.  &    Sun.  Co.,  Hamilton. 
New       Britain      Machine      Co..      New 

Britain.    Conn. 
H.    W.    Peine.   Toronto. 

Vises.    Pipe. 

Armstrong   Mfg.    Company.    Bridgeport. 

Conn. 
Bignall    &    Keeler    Mach.    Works.    Ed- war^Isville.    111. 

Butterfleld  &  Co..  Bock  Island.  Que. 
Emmert    Mfg.    Co..    Waynestwro.    Pa. 
National    Mach.  &    Sup.  Co.,  HamUton. 
J.   H.   Williams   Co..   Brooklyn,   N.T. 

Vises.    Planer   and    Shaper. 
Girard    Machine    &    Tool    Co..    Phila- 

delphia.   Pa. 
National    Mach.  4   Sup.  Co..  Hamilton. 
Skinner  Chuck   Co..   New   Britain.    C. 

Vii^es,    Milling   Machine, 
National    Mach.  4    Snp.  Co..  Hamfltxm. 

VIm..*,.    Woodworking. 

Emmert   Mfg.    Co..    Waynesboro.    Pa. 
Washers. 

Qraton  &  Knight  Mfg.  Co..  Worces- 
ter.   Mass. 

London  Bolt  4  Hinge  Works.  Lon- 
don.   Ont. 

Wallace.    Barnes    Co..    Bristol.     Conn. 
Washer   Machines. 
National   Machy.   Co..  Tiffin.   Ohio. 

Waterproof    Coating,    Cement, 
Fabric. 

Can.  H.   W-  Johns-Manville  Co.,  Ltd.. 
Toronto. 

Watchman's   Clocks. 
LIntz-Porter    Co.,    Toronto. 
A.   R.   Williams   Machy.    Co..   Toronto. 

Water  Cinder   Mills. 

Whiting  Foundry  Equipment  Co.. 
Harvey.    111. 

Water  Towers. 
Toronto    Iron    Works,    Ltd.,    Toronto. 

Water    ^Hteels. 
Wm.     Ktnntfly    &     Sons.     Ltd..     Owen 

Sound.    Ont. 
Welding   and    Cutting   Clamps. 

Can.    Blaugas    Co..    Ltd..    Montreal. 
Detroit  Electric  Welder  Co..  Detroit. Mich. 

LAlr    LIqutde    Society.    Toronto. 
T.pver    Bros..    Toronto. 
National     Electric     Welder     Co.,     Cin cinnati.    O. 

Welding   and    Cutting   Work. 
Can.    Blaugas    Co..    Ltd.,    Montreal. 
Detroit  Electric  Welder  Co..  Detroit. 

Mich. 

L'Alr    LIqulde    Society.    Toronto. 
Lever    Bros. .    Toronto. 
Metals    Welding    Co..    Cleveland.    O 
National     Electric     Welder     Co.,     Cin- 

cinnati.   O. 
Welding.    Antogenous. 
Can.    Blaugas    Oa.    Ltd.,    Montreal. 
Detroit  Electric  Welder  Co.,  Detroit. 
Mich. 

L'Alr    Llquide    Society,    Toronto. 
Lever    Bros.,    Toronto. 
National     Electric    Welder    Co.,    Cin- 

cinnati.   O. 

Welding,    Acetylene   and    Oxygen 
Can,    Blaugas    Oo..    Ltd.,    Montreal. 
Detroit  Electric  Welder  Co..  Detroit. 

Mich. 

L'Alr    Llquide    Society.    Toronto. 
Lever    Bros. .    Toronto. 
Metals    Welding    Co..    Cleveland.    O 
National     Electric     Welder    Co..     Cln- chmati.    O. 

Welding   Machines,    Electric,    ete 

Can.    Blangaa    Oo..    Ltd.,    Montreal, 
Detroit  Electric  Welder  Co..  Detroit. 
Mich. 

Lever    Broe..    Toronto. 

National  Electric  Welder  Co..  Cin- 
dnnaf.    O.  _ 

Tabor   Mfg.    Oo..    PhDadelphta.    Pa- 

Wheels,    Emery,    Carborandm««. 
Can,  Hart  Wheels.  Ltd..  Hamntoo, 

Ont H.   W.   Petrie.   Toronto. 

Wheels,  Belt,   Fly,   Gear and    Rope. 

MesU   Machlna  Oo..    Pittsburg.   Pa. 

Winches. 

John   H.   Hall  4  Sons.   Braalfotd. 
Northern     Craaa     Worts.     WaMtarvtlle. 

Window    Wire   Guards. 
Canada      Wire     4     Iron     aoe<k     Oa. 

Hanutton. 

Wire    Cloth   and   Perforated Metals. 

Canada     Wire     *     Iron     Oo«la     Co.. 

Hamilton.  „    ,.    «       r  .j 

Dennis  Wire  &  Iron  Works  Ca.  LM. 
London. 

Wire   Forms. 

Wallace.    Barnes    Co..    Bristol.    Cono. 

Wire    Forming   and    Stamping 
JIacblnery. 

Brown.     Boggs    Co.,     Ltd.,     Hamilton F.%°°Sh\.«ter  Co..  Nevv  HavOT.  ̂ . 

Baird  Machine  Ca.  Bridgeport.  Conn. 

Wire  Guards  and   Ballings.
 

Canada     Wire     4     Iron     Goods     Co.. Hamilton.    Ont 

Wire   Nails. 

Parmenter  &  Bulloch  Co..  Gananooue. 

Wire    Nail    ̂ Machinery. National    Machy.    Co..    Tiffin.    OM;;,„ 

A     R.    Williams  Machy.    Co..   Toronto 
Wire.    Spring. 

Wallace.    Baroe,    Co..    Bristol.    
Conn. 

Wire    Stmlghteners    and    
Cutters. 

Baird   Machine   Oo^.   ̂ ;^,^'^^^^ 

Brown.     BogEs    Co.-    Ltd..    Hamilton. F.''B!'"9huster  Co..  New  Haven.  Oonn. 

Wire   Coiling   and    Pointing 

Machines. 

Baird   Machine  Co..   Bridgeport.   
Conn, 

p    B.   Shvister  Ca.  New  Haven.  
Conn. 

Wood   Boring  Machine
s. 

Cleveland      Pne.imatie      Tool      Oa      ot 

Canada.    Toronto. 

Garlock-Machinery     Toronto. GiraH    Machine    &    Tool    Co..    nm 

delnhia.   Pa. 

H.   W.   Petrie.  Toronto. 

Wood  Jointers. 

Oliver     Machy.     Co..     Grand     R
apids. 

Mich. Woodworking   Machinery. Buffalo   Forge  Co      Buffalo.   N  Y^^ 

Can     Fairbanks-Morse    Ca.    Montr
eal. 

OartWk-Machinery     Toronta 

Glranl    Machine    4    Tool    Co..    Ph
Ua- 

Genl^r^J'sirpply   Co.    of   Canada.   Ltd.. 

Ottawa.  , .        _,        „,_    —J 

New    Britain    Machine   Ca,   New    B
rl- 01i''°r'    MadiV-     Co.,     Grand     Rapids, 

Mich. 

TT      W     Petrir     Trvroii'n. 
Ple^isviHe    Foundry.    Pl5«"rtlje,   One. 

A.   R.   Williams  Machy.    Co..  Toronto. Wood   I-atbes. 

Oliver     Machy.     Co..     Grand     Rapids. Mich. 

Wood    Trimmers. 

Oliver     Mrchy.     Co..     Grand     Rapids. Jlieh. 

Wool. 

L.    S.    Tarshis   &    Sons.    Montreal. 

Wrenches.    Compression. Li'tz-Webster     Engineering    Co.,     Inc  . 

Philadelphia.    Pa. 
Wrenches. 

Armstrong    Bros.    Tool    Co..    Chicago. 

Butterfleld   4    C«..    Rock   Island,   Qua. 
Canadian    Billings    4    Spencer.     {.UL. 

Welland.  „  „ 

Keystone   Mfg.    Co.,   Buffalo,   N.T. 
Luti-Webster    Engineering    Co..     Int. 

Philadelphia.    Pa. 
Welh    Bros.    Co..    Groenfleld,    Mass. 
J.   H.   Williams  Co..   Brooklyn.   N.T. 

Wrenihes.    Automobile    Narrow Jaw  and   Monkey. 

Bemis   &   Call    Hardware   ft   TooJ   Or. 
Sprii'fffield,    Mass, 

Trimont   Mfg.    Co.,    HoiboiT.    Mass. 
Wrenches,  Pipe,  Monkey. 

Bemls   4  Call  Hardwara  ft  TocJ   Oo.. 

Springfield.    Maaa, 
Triraont  .Mfg.   Co..    Boitmry,    Maaa. 

Wremches,   Ratchet  and   Basin. 
Bemls   4   CaU   Hardware  ft  fool  O*. 

Springfield.    Mass. 
Keystone   Mfg.   Oa,   Buffalo.   N.T. 
Trimont   Mfg.    Co..    Roxbury.    Mass. 
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"CLAUDE" OXYGEN 
MADE  FROM 

LIQUID    AIR 

The    Most    Eftkient — Absolutely    Safe — in 
Purest  Form — Full  Measure — at  Low  Price — 

—  Delivered  the  day  your  order  arrives — 

OXY-ACETYLENE 
Welding  and  Cutting  Plants 

'Made  in  Canada'  — 

as  well  as 

Pure  Dissolved  Acetylene 

supplied  by 

L'AIRLIQUIDE  SOCIETY 
— Thiee  Canadian   Distributinir  Stations — 

26  Boler  St.  Maisonneuve 
WEST  TORONTO  MONTREAL 

— Branches  the  World  Ovcr- 

325  William  Ave. 
WINNIPEG 

L'Air    Liquide    Society, 
MaisoDDeiive, 

MONTKEAL 
F.Q. 

Gentlemen,— WiU    you    please    send, 
to  me,  postpaid,  your  New  Booklet? 

AY  i  thou  t 
oWigatidii 

1 

CM. 

Steel  Tank— lU  ft.  x  S  ft.— At.L  WELDED  — Made  in  Canada 
BOILER  and  TANK  MAKERS:-         wRITE  US  for  MORE  DETAILS. 

THIS   COUPON  will    bring  you   much  information. 

Do  not  postpone.  Send  Coupon  NOW- 

STEEL  CASTINGS 
WE    MANUFACTURE 

Adamantine,  Chrome,  Mangranese  and. Nickel  Steel  Castings 
ANNEALED   AND    INANNEALED 

NONE   TOO    LARGE   FOR    US   TO   HANDLE. 

MACHINE  MOULDED   GEARS 
Any  size  up  to  IS  feet  in  diameter, 

without  the  use  of  patterns, 

Hull   Iron    &   Steel    Foundries 
LIMITED 

Head  Office  and  Works  at  HULL,  P.  Que. 
Branch  Office  at   Montreal,   P.  Que. 

^1 

a  m. 

Jj  what  you  want  m  not  advcrlmcd  m  this  issue  consult  tlt.c  Buyers  Direclonj  at  the  back. 
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HENDEY  18-Inch  GEARED  HEAD  LATHE 
8  mechanical  changes  of  speed  for  spindle  with  driving  shaft  running  at  constant  speed,  .',  direct  and  i  through  back  gears. 

36  D  I  F  F  ERENT 
THREADS  AND 
FEEDS  are  had 

through  Mounted 
Change  Gearing, 

each  change  being 

quickly  made throusrh  controlling 
handles  in  Gear 

Boxes. 

BEFORE  PUR- 
CHASING A  NEW 

LATHE  INVESTI- 

GATE THE  HEN- 
DEY SERVICE. 

WE'LL  HELP  YOU  BY  FUR- 
NISHING LIST  OF  USERS. 

Write    for   descriptive    circular. 

The  Hendey  Machine Company 

Torrington,  Conn. 
Canadian  Agents:  A.  R.  Williams 

-Macliinery  Co.,  Toronto,  Ont. ;  A.  E. 
Williams  Machinery  Co.,  260  Prin- 

cess St.,  Winnipeg;  A.  R.  Wllliamg 
Machinery  Co.,  Vancouver;  A.  E. 
Williams  Machinery  Co.,  St.  John, 
X.B. ;   Williams  &   Wilson,   Montreal. 

mil 

INDEX     TO     ADVERTISERS 

12 48 
.54 

53 67 

54 

Allen  Mfg.  Co   
Amalgamated  Machinery  Corporatioii . 
American  Machinery  Exchange     
Armstrong  Bros.  Tool  Co   
Armstrong  Mfg.  Co   
Armstrong,  Whitworth,  of  Canada   .  .  . 
Baird  Machine  Co   
Baker  Bros   ••  .  • 
Banfield   &  Sous,  W.  H    51 
Barnes  Co.,  W.  F.,  &  .John       59 
Beath,  W.  D.,  &  Son      20 
Bertram,  John,   &   Sons   Co    1 
Blgnall   &   Keeler  Machine   Works   

Bliss  Co.,   E.  W    _S' 
Brown,  Boggs  Co.,  Ltd    52 
Butterfield  &  Co   Outside  back  cover 

Canada  Wire  &  Iron  Goods  Co    67 
Can.  Blower  &  Forge  Co    12 
Can.  Economic  Lubricant  Co    20 
Can.  Fairbanks-Morse  Co    24 

Can.    Inspection     &    Testing    Labora- 
tories,  Ltd    54 

Can.  H.  W.  Johns-Manville  Co    67 
Can.  Locomotive   Co    fi 
Can.  Oil  Companies     i5 
Carborundum  Co    16 

Chapman  Double  Bail-Bearing  Co.   ...  S 
Cleveland  Pneumatic  Tool  Co    15 

Cleveland  Twipt-   Drill  Co    50 
Cook,  .isa  S.,  Co    55 
Crarnp,  Wm.,  &  Sons,  Ship  and  Engine 

Building  Co    8 
Cuffe-Quin,  W.  T    47 
Cushman  Chuck  Co    59 

Darling  Brothers.  Limited       45 
Diamond  Saw  &  Stamping  Co    63 
Drury  Co.,  H.  A    67 
Duraut  Mfg.  Co    54 
Elk  Fire  Brick  Co    51 
Elmes  Eng.  Works,  Charles  F    9 

Fairley  Davidson  Steel  Co    51 
Fay  &  Scott      63 
Fetherstonhaugh  &  Co    47 

Gait  Machine   Screw   Co    59 

Gait  Malleable  Iron  Co   
Gardner  Machine  Co   
Carlo  ̂ k-Machinery     
Garvin  JIachine  Co   
Geometric  Tool  Co   
Girard  Machine  &   Tool   Co   
Globe  Mach.  &  Stamping  Co.    .  .  . 
Gooley  &  Edlund,  Inc   
Gorton  Machine   Co.,   Geo   
Graton  &  Knight  Mfg.  Co   

Grant  Gear  'Works,  Inc   
Grant  Mfg.  &  Machine  Co   
Hamilton  Gear  &  Machine  Co.  .  .  . 
Hamilton  Motor  Works,  Limited 
Hanna  &   Co.,  M.  A   
Hawkridge   Brothers  Company    . 
Hendey  Machine  Co   

Holden-Mo'rgan   Co   Hull  Iron   &  Steel  Foundries    .  .  .  . 
Hunter  Saw  &  Machine  Co   

Hurlbut-Rogers  Machinery  Co.   .  . 

International  Time  Recording  Co   

Jenckes  Machine  Co   
Joyce,  Geo.  A.,  Co   

Kempsmith  Mfg.  Co   
Kennedy,  Wm.,  &  Sons     

Lancashire  Dynamo  &  Motor  Co   
Landis  Machine  Co   

L  'Air  Lif|uide  Society   
Long  &  Alstatter  Co   
Lymburner,  Ltd   

Magnolia  Metal   Co   
Main   Belting   Co   

Manufacturers'  Equipment  Co   
ilarion   &   Marion      
McDougall  Co..  R   Inside  Back  C 
McLaren    Belting   Co.,    J.   C   
Mechanical  Engineering  Co   
Morton  Mfg.  Co   
Murehey  Machine  &  Tool  Co   
National  Scale  Co   
New  York  Machinery  Exchange     
Nicholson  File   Co   
Northern  Crane  Works      
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.Norton,  A.  0   
Norton   Company      
Norton   Grinding  Co   
Nova  Scotia  Steel  &  Coal  Co. 

...     54 ...     22 

  -23 

...     69 

Oliver   Machinery   Co       15 
Ontario  Metal  Products          48 

Oven  Equipment  &  Mfg.  Co         4 

Parmenter  &  Bulloch  Co.,  The           55 
Partridge,  E.   0       63 
Perriu,  Wm.  E.,  Ltd          9 
Peter  Bros.  Mfg.  Co   
Petrie,  H.  W       49 
Plessisville   Foundrv      
Positive  Clutch   &  Pulley  Works         54 
Pratt  &  Whitney  Co.. Inside  Front  Cover 
Puro  Sanitary  Drinking  Fountain  Co.     47 
Racine  Tool  &  Machine   Co        15 

Ridout  &  Maybec         47 
Root,  C.  J.,  Co       54 
Rumoly-Wachs  Mach.  Co   
Scott   Bros   
Shiister  Co.,  F.  B       53 
Southwark  Foundrv  &  Machine  Co...        7 

Starrett,  L.  S.,  Co."        17 Steel  Bending  Brake  Works,  Ltd.,  The     54 
Stocker,  H.  A.,  Machy.  Co .       48 
Stow  Mfg.  Co   
Tate-Jones  &  Co.,  Inc   
Tabor  Mfg.  Co       53 
Tarshis.  L.  S..  &  Sons         49 
Toledo  Machine  &  Tool  Co         9 
Toronto  Iron  AVorks          53 
Toronto   Testing  Laboratory          54 

Trimont  Mfg.  Co   "       16 United  States  Electrical  Tool  Co       63 

A'anadium-Alloys    Steel    Co   
Vonnegut  Machinery  Co        J 
A'ulcan  Crucible   Steel   Co   
Vulcan  Engineering  Sales  Co          5 
Wells  Bros,   of  Canada.   Ltd        22 
West  Tire  Setter  Co         6 

Whiting  Foundry  Equipment  Co.    ....      6fl 
Williams  Machinerv  Co.,  A.  B        43 

Williams,  J.  H.,  &  "Co        14 Williams    Tool    Co        11 
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McDougall 

Gap  Lathes 

Strength 
Accuracy 
Quality 

Take  a  look  at  the  next  money  you  intend  to  invest  in  a  Lathe. 

Then,  take  a  look  at  the  money's  worth  we  offer  you  in  our  machine. 
Your  money   will   soon   come  back   to  you   in   increased   production   and   we 
will  have  the  pleasure  of   having  a  satisfied  user.     Our   machines  are  just  as 
good  as  they  look  and  they  look  good  too. 
We  invite  the  closest  inspection. 

Particulars  on  request. 

The  R.  McDougall  Company  Limited 
Manufacturers 

GALT,  Ont.,  Canada 

The  Canadian  Fairbanks-Morse  Co.,  Limited,  Sales  Agents. 

1—26"  X  14"  F.  E.  Reed  Standard   Kngine  Lathe 
1—28-52"  X  10'  Fay  &  Seott  Extension  Bed  Lathe 
1-30"  Pulley  Lathe 
1 — ;j'  X  S(i"  Jone.s  &  Lamsoii   'riirfct    l.athc 
1 — 16"  X  ()'   Ensjine  Lathe 
1 — 16"  X  8'   Kiiiiine  Lathe 
1 — 14"  X  6'   Enaine  Lathe 
1 — 28"   X   48"   Fitchhurn-  Pattcrn-inakcr's    Lathe 

l-Milliiii;-  Machine  27"  x  19"  x  71/2' 
1  — Xo.  .'i  Ciiieiiniati  L'niversal  Milling-  Machine 
1— 2(>"  Banie.s  Sliding-  TTead  Brill  Press 

1—32"  Meehaiiics  Slidiii.si'  Head  Drill  Press 
1 — 3  ("\VT.  B  &  S  Massey  Piiemualip  Hammer 
J-  -2()"  .\  2(i"  X  6'  Iron  Planer 

I'ed  Turrcls  tor  21"  Lathes   (hand   feed). 

S/ipp/ics  of  all  Kifids 

THE   FOSS    &   HILL   MACHINERY    COMPANY 
305  ST.  JAMES  STREET,  MONTREAL 

The  advertiser  would  like  to  know  where  you  mw  /i/.v  advertisement — tell  him. 
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ap  Costs 
Butter  field  Taps 

are  the  cheapest  in  the  end  because  they  produce  more  work 
in  a  given  time  and  last  longer — and  what  they  do  is  accurate. 

-,.^«»'' 

.„;m,f0mv  --'-m 

Butterfield   Taps    have,    by    their    great   success  on  shells, 
demonstrated  that    NO  JOB  IS    TOO    TOUGH  FOR 
THEIR  QUICK  DISPOSAL. 

What    we    claim    we    stand    ready    to    prove. 

Send  a  trial  order.      We  guarantee  satisfaction. 

Butterfield  &  Company,  Inc. 
ROCK  ISLAND,  QUEBEC 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 






