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"RPPTP  A  M  80-in.  Motor-Driven  Extra  Heavy D-CjII.  1  AiliTl    Driving  Wheel  Chucking  Lathe 
One  of  our  large  line  of  heavy  tools  for 
Locomotive  and  Car  Shops.  Equipped  withTeas 
Patent  Sure-Grip  Drivers  and  Pneumatic  Tool 
Clamps.     Movement   of    tail   stocks   by    motor. 

Drop  us  a   line   for  full  particulars. 

The  John  Bertram  &  Sons  Co.,  Ltd. 
MONTREAL 

723  Drummond  BIdg. 

Dundas,  Ontario,  Canada 
VANCOUVER 

609  Bank  of  Ottawa  Bldg. 

WINNIPEG 
1205  McArthur  Bldg. 
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Make  Your  Own  Combination 

Holders 
End  of  holder  L-  milknl  lu  rei-eive  llie  driviim 

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

Guides 
Are  of  hardened  tool  steel.  They  are  held  in 

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

Cutters 
Can  be  furnished  of  either  earlion  or  high 

speed  steel. 
The  shank  of  the  uuiile  passes  through  the 

hole  in  the  cutter  and  the  shoulder  between  the 

guide  and  its  shank  keeps  the  cutter  in  place. 
Cutters  can  be  sharpened  on  the  face  and  the 
guide  is  simply  pushed  further  in  the  hole  after 
grinding. 

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

h\iy  rwvy  (Muiiitcrliiiriiig,-  Jol)  ymi  cnii 

iiinkc  iir.iiu'diatcly  tlic  fight  CDiubiiia- 

limi  111'  hdldcf.  ctittcf  ;iii(l  j^iiido  if  your 
IiMij  I'lidiii  is  (M|iiip|i('(l  with 

P.  &  w. 
Interchangeable 

Cutter 
Counterbores 

lloldc'i-.s,  Ctittei's  and  Oiiidcs  riiiiiisli- 
cd  ill  wide  raiig'c  of  sizes. 

Spot    Facing 
til   a   1'.  \'  W.  Interchangeable  Cutter  Ciiunlerbore 

Place  a  trial  order  with  our   nearest  store. 

Pratt   &  Whitney   Company  of   Canada,   Limited 
DUNDAS 

Ontario 

MONTREAL 
'23   Drummond   Bldg. 

WINNIPEG 
Bank  of  Hamilton  Bldg. 

VANCOUVER 
B.C.  Equipment  Co. 

The  advertiser  would  like  to  know  where  you  saw  his  advertise m enf—tell  hii^K 
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Multiple 
Drills 

OF       EVERY 
DESCRIPTION 

Bertram  Four-Spindle  Multiple 
Drilling  Machine  for  Loco- 

motive and  Other  Work. 

SIMULTANEOUS  OR  TNDE- 
PENDENT  FEEDS  WITTT  INDE- 

PENDENT K  N  O  ('  K  -  O  V  V  FOR 
EACH  HUAD  AND  CLUTCH 
DRIVE  FOR  EACH  SPINDLE. 

C  A  P  A  C  I  T  Y,  EOITR  1'  -  T  N  C  H 
HOLES  IN  STEEL. 

Drop  us  a  line  for  photographs  and 
fuil  particulars. 

The  John  Bertram  &  Sons  Co. 

MONTREAL 

723   Drummond  Bldg. 

Limited 

DUNDAS,  ONTARIO,  CANADA 

VANCOUVER 

609  Ottawa   Bldg. 

WINNIPEG 

1205  McArthur  Bldg. 

//    Wicit  //'. „/  ,i,lrrri;.sr,l 
itsiilt  fh,:  Bin/,  ,:-■'  Dir,  rlnrif  al  th>    hark. 
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Tfio  Pu&fisfiGr's  m^G vvB.GK 

A  Notable  Acknowledgment  of  a 
Service  Rendered 

('.•itindiaii  Macliiiicry.  tliroiiuli  its  advcrtisiiin  payi'!^,  li<»s  but'ii  pi-ivilegcd  to  servi' 
Tor  sovoral  years  that  increasiiiuly  woll-kiidwii  firm,  The  (Miapinau  Double  Ball 
Ueariuii'  Co.,  Limited,  of  'rdvoiitu.  Can.,  and  nf  l)urfalo,  X.Y..  where  a  hraneh  was 
reeontly  estnblislied. 

As  makers  of  the  ('ha))man  Double  BallHeariniis,  this  coiu-cru  has  consistently 
advertised,  mouth  in  and  month  out,  practieally  ever  since  (^anadian  Machinery 
was  tirst  itul)lished.  Later  and  more  i)artievdarly  since  the  manufacture  of  war 

numitions  conuneuced.  Elevating-  Trausfei'  Ti-ucks  and  a  Shell  Banding  Press  were 
added  to  their  principal  product. 

That  they  advertise  in  a  modern  technical  jciunial  in-oclaiius  them  as  beinu'  up-to- 
date  ill  their  business  methods. 

That  they  have  been  alile  to  advertise  cdutinuously  for  many  years  would  indicate 

that  theii-  product  is  good.    Tliat  they  so   frankly  and  courteously  acknowledge 
the  results  secured  from  advertising  in  Canadian  Machinery  suggests  a  policy  of 
fair  dealing  which  must  have  made  many  friends. 

We  have  pleasure  in  I'eproducing  tlieii'  lettei'  luM-ewith. 

Till-:  (1 1. 1  /'!/.  I  .V  DoriiLK  I',  ALL  BEARING  CO.  OF  CAN  A  I'A  .  LIMITED, 
oS'J  Soi-auren  Aveniif,  Toronto. 

MA.M  FAiTritERS  OF  BALE  BEARINGS  AND  ELEVATING 
TRANSFER  TRUCKS.    SHELL  BANDING  PRESSES. 

October  mil.  \^)ir,. 
Canadian  Machinery, 

143-153  Univer.fi ty  Ave.. 
,    ,  Toronto.  Ont. 

Gentlemen  : — 

I  want  to  conqratidate  i/on  on  the  tir(ii<lih  of  iiclil  which  ijoii  (ii'e  t-videnthj 
covering  with  CAN  ADIANMACIIINERY. 

We  have  received  a  con.'<iderablc  nuniinr  of  in(jnirie.s  for  Ball  Bearinr/s, 
Elevatinff  Trucks,  and  Bandiny  Presses  from  centres  in  the  United,  States  as  far 
separated  n.s  Portland,  Oregon,  and  Sa)i  A  ntonio.  Tcras,  as  well  as  inquiries  from 
Europe,  which  have  directly  referred  to  our  advertisement  in  CANADIAN 
MACHINERY.  This  is  -somewhat  surpruvny.  and  also  I  a.<:sure  you.  very 
gratifyiny. 

I  have  found  it  in  the  pu-^  .somewhit  difficult  to  trace  direct  value  from 
advertising  in  trade  papers,  but  this  has  recently  been  hronyhi  nry  fnrcibhj  to 
my  attention  as  shown  in  the  replies  referred  to  above. 

I  fhovyht  possildy  this  information  'might  he  of  interest  fo  ijnu. 
Yours  very  trnhi. 

THE  CHAPMAN  DOUBLE  BALL  BFAPJNG  CO. 
(Synd.)   C.  M.  Murray, 

■     Secy.-Tnii.s, 

CANADIAN  MACHINERY 
143-153  University  Ave.  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 

Battery  of  our  Furnaces  in  Operation  in  the  Shell  Shop  of  Canadian  Vickers,  Limited 

J  Sliell,    Howitzers    and    (Cartridge    Oases    must     be    aceui-atcly     MEAT TREATED  for  successful  manufacture. 

11  See    our   Special   Continuous   Furnace  f<ir  annealing  Brass  ( 'artridge 
Cases  before  buying  your  equipment. 

*J  Largest  manufacturers  have  them  in  use.    Full  particulars  on  riMpiest. 
.1//  FiirnaccS'  drxic/ncd  and  btillf  nvder  persona!  xnprr- 

rifinn  of  F.  DITCHFJELP.  'TIIF  FrRXAf'E  .l/.l.Y." 

Mechanical  Engineering  Company,  Limited 
55  COTE  STREET,  MONTREAL,  QUE. 

PHONE  -MAIN   3585 

If  irh'it  ijiiii  ti-iiiil  IX  iKil  nrlri  rtixfid  in  fhix  ix^iiir  cunxull  lh>  IIiiiiiik'  iJn-ichinj  <it  Ihr  Imrk. 
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nners 
for    Baking  Your 

I      Shrapnel   and 
High  Explosive 

Shells 

KKSSffi^aSSS^S p^wffiysssMsiaEss^S 

Two 
Wi 

in  addition  to  the 

constructing  of  Special  Oven  Equipment  we  design  and 
build    trucks    suitable    for    handling    any    size    of    shell. 

The  Oven  Equipment  &  Manufacturing 
Company 

NEW  HAVEN,  CONN.,  U.S.A. 
Canadian  Representatives:   THE  A.   R.    WILLIAMS  MACHINERY   CO.,    LIMITED,   TORONTO,   CANADA 

The  adrfiii<<er  ivould  likr  to  know    ulu  i\  !io>i  naw  }ti.<  ad'-i  rt'nti  tm.  itt — idl  him. 
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FURNACES 
for  the  manufacture  of 

SHRAPNEL  and  LYDDITE 
SHELLS  and  CARTRIDGE  CASES 

For  Heat  Treating  Finished 

Shrapnel  use 

A  Circular 

Semi -Muffle  Furnace 

Heats  from  below.  Semi-muffle  cham- 

ber. Shells  inserted  at  the  top.  This 

furnace  heats  the  shells  faster  than  a  pot 

muffle  furnace,  uses  less  fuel  and  gives 

excellent  results.  No  danger  of  scaling 

or  injuring  the  shells  while  in  the  fur- 

nace.   No  upkeep  expense  for  new  pots. 

We  also  build  furnaces  for  Forging,  Nosing,  Banding 
and  Baking  Lyddite.  Continuous  furnaces  for  Heat 
Treating  Rough  Finished  Shells.  Annealing  Cases  and 
for  all  classes  of  Forging  and  Heat  Treating  Work. 

See  pages  244  a/rd  246,  Sc  ft  ember  2nd  issue 
Canadian  Machinery  for  further  inf urination 
about  these  furnaces. 

Tate-Jones  &  Co.  Inc.       Pittsburgh,  Penna. 
FURNACE  ENGINEERS 

Ontario  Agents :     Rudel-Belnap  Machinery  Co.,  Limited,  Toronto 

If  what  yoii  irani  is  not  advcrthcd  In  tliis  issue  consult  the  Buyers'  Directory  at  (he  back. 
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For  Double  Duty 
While  tlio  tools  o(  tlu'  hoxagon  turret  arc  bor- 
mg  or  turning,  you  can  face  or  form  or 

undercut  with  the  tools  of  the  squai'e  turret 
on  the  carriage,  thus  taking  two  cuts  at  one 
time  on  the 

No.  4  UNIVERSAL 
Turret  Screw  Machine 

This  is  because  the  caniaiio  and  turret  saddle  have 

separate  feed  shafts,  entirely  independent  of  each  other, 
nod  each  with  a  wide  range  of  feeds  adaptable  to  any 
diameter  within  the  capacity  of  the  machine. 

No.  4  Universal  Tiiirct  Screw  .Macliluc  with  B;ir  Equliimeiit. 

To  find  the  time-saving  on  your 
work,  send  blueprints  with 
rdujh     anil     finished    samples. 

Incidentally,  the  exceptionally  broad  equipment  of 
standard  tools  provided  for  this  machine  makes  it  pos- 

sible, without  special  tools,  to  handle  almost  any  kind 
of  work  with  iireat  rapidity,  accuracy  and  economy. 

THE  WARNER  &  SWASEY  CO.,       Cleveland,  Ohio,  U.S.A. 
Canadian    Agents:        A.  R.  William.;    Machinery    Company,    St.  John,    Toroito,    Winnipeg,    Vancouver;      Williams   &    Wilson,    Montreal 

The 

For  Special  Work,  Tools, 

Jigs,  Etc. 
'I'bi.-  I'niver.^al  Grinder  is  just  the  machine  needed  in 
many  of  the  .-hops  engaged  in  equipping  for  the  manu- 

facture of  special  linens.  It  is  an  all-around  grinder  and  wilt 
liandle  about  any  kind  of  a  job  that  comes  within  its  range. 

It  ha.-  a  stift'er,  more  rigidly  .supported  table  than  any 
?imilar  machine.  It  will  turn  out  accurate,  dependable  work. 
Also,  we  believe  wo  are  perfectly  correct  in  stating  that  we 
furnish  this  machine  with  a  larger  and  more  complete  set 
of  attachments  than  can  be  had  for  any  grinder  .selling  at 
anything  like  the  same  price. 

1  [(iw  can  we  do  it?    Specialization  and  building  in  quantities. 

A.^k  for  Catalog  A'o.  5,  showing  the  machine  in  twenty-one 
iliffei-ent  "set-ups"  and  explaining  the  purpose  of  each. 

Greenfield  Machine  Company 
Greenfield,   Mass.,  U.  S.  A. 

The  advertiser  would  like  to  knov^   where  you  saw  his  advertisement — tell  him,. 
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Stream  Lubrication  on  Cincinnati  High  Pov 

New  Possibilities 
In  Milling 

The  ciiiiiiiicreial  liiiiil  ni  luilliiig  depends 

|i:iiii;ii-ily  nil  finish  and  secdndarily  on  metal 
iciiiiival.  Finish  is  determined  by  the 
aiiK'iint  of  feed  per  revolutidn  of  the  cutter. 
With  a  given  finish  priKhiction  can  l)e  iu- 
i-rea.sed  only  by  incrcasiiiL;  liie  cntting  .speed. 

Cincinnati  Stream  hubricatiim  (patented) 
has  opened  up  new  po.ssil)ilities  in  milling, 

it  properly  deluges  the  cutter  in  coolant  — 
removes  all  heat  a.?  fa.«t  a.s  generated — allows 
riittiiig  speeds  two  to  three  times  faster  than 
the  be.st  fo.nner  practice,  with  the  same  degree 
of  fini.sh, 

COLD  CHIPS— 450  Feet  Cutting  Speed 
describes  this,  and  other  recent  Cincinnati 
Miller  improvements.  .\  copy  is  yours  for the  asking. 

The 

Cincinnati  Milling  Machine  Co. 
Cincinnati,  Ohio. 

Canadian  Agents:    H.W.  Petrie,  Ltd  .Toronto,  Ont. 

'  H.  W.  Petrie  of  Montreal,  Ltd.,    Montreal.    Que. 
Taylor  Engineering  Co.,  Ltd.,    Vancouver,  B    C. 

A  MODERN  SAVER 
of  Time,  Money,  Space  and  Labor 

Here    is   a   machine    th.it    is    well 

worthy    of   your   atteutioii   —   ou"- 
"Double    C    Punch    and    Shear" 
with  4S-inch  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,  Eallroad 
and  Locomotive  Shops,  Boiler 
Shops,  Rolling  MUls,  Agricultural 
Implement  and  Plow  Shops,  etc 

The  Long  &  Allstatter  Co. 
HAMILTON,  OHIO 

Canadian    Representatives 
RUDEL-BELNAP  CO. 

Montreal.  P.Q.  Toronto,  Ont. 

//  what  you  want  is  rmt  .i.lreefi.-.;  il  iri  th 
lie  enlisillf  tlie  l',i 

/>,, 

it  the  liavk. 
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N'olimir   \1V. 

HYDRAULIC 
PRESSES 

For  Piercing  and  Drawing 

SHELLS  AND 
PROJECTILES 

Our  facilities  tor  inaiiufactiiriuii 
Hydraulic  Presses  assure  you  a 
product  of  very  high  quality  and 
efficiency   at   reasonable   cost. 

Write  us  now.  We  are  in  a  position 

to  give  vou  PROMPT  DELIV- 
ERY. 

DRAWING    PRESSES 

The  William   Cramp  &  Sons  Ship  and 

Engine   Building   Company 

PHILADELPHIA.  PA. 

No.  314  Heavy  Pattern  High-Speed  Drill 

IT'S     A     BAKER 

Enlarging  23^"  hole  to  4"  in hammered  steel  forgings  at 

the  rate  of  4"  feed  per  minute 

T1J]S  DHILL  I'KKSS  HAS  AMPLE  CAPA- 
CITY TO  DKIVE  3-lXCII,  HIGH-SPEED 

DRILLS  TO  THE  LIMIT  OF  THEIR 
EFFICIENCY  IN  STEEL.  IT  WILL 
BORE  WITH  GREAT  EFFICIENCY  IN 
STEEL  OR  CAST  IRON  UP  TO  6  INS. 

.V  rigid,  rapid,  powerful  machine,  driven  by 

positive,  rast-numing-  gears  immersed  in  oil. 
Eight  speed  and  twelve  feed  changes  within 
easy  control  of  the  operator. 
BAKER  DRILLS  ARE  POPULAR  TOOLS 
ON  LYDDITE  AND  SHR.\PNEL  because 

they  produce  accurate  and  dependable  work 
at  extremely  low  labor  cost,  low  installation 
cost  and  they  take  small  floor  space. 

May  we  furnish  more  reasons  why  you 
need  them? 

BAKER  BROTHERS 
TOLEDO,   OHIO,  U.S.A. 

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

The  advertiser  would  like  to  know  where  you  saw  his  advertisement^ tell  him. 
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KempsmitH 
milling  machines 

Em'body  the  t'ollovvmg  three  Uistinctive  features  ot 
construction,  which  mal%r  thorn  unusually  rigiil  nii.l 
convenient  in   operation: 

Keyed  Overhanging  Ann 

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     oue-piece     casting, 
reversible    acconling    to    direction    of    cut.      It    Jeaws 
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  was  a  big  im- 

provement over  the  tallo'A' 
dip,  but  it  had  to  give  way  to 
the  electric  light;  and  the 
Tungsten  has  superseded  the 

little  glimmei'  that  once  de- 
lighted us. 

If  you  are  .still  employing 

pipe-cutting  methods  as  anti- 
quated as  the  tallow  dip,  you 

need  a  Williams  Pipe  Ma- 
eliine,  which  occupies  the 

same  po.sition  in  the  pipe-cut- 
ting field  as  the  Tungsten 

'Iocs  in  the  lighting  world, 

to  f)ring  you  up-to-date. 

Let  ui  quote  noil  piica^  and  ter/Ji.s:  any  -machine  to  cut  lU  aizcs  uf  pipe  between  1-4  inch  and  18  inch, 
irith.  anij  kind  of  power. 

Anyone  making,   selling   or   buying   a  pipe   mach: 
Machine,    does   so    without   right    or   authority    tr 

claimed  to    be  a  Canadian-made  Williams  Pipe 
us.    and    is  liable   to   prosecution    for    damages. 

Williams  Tool  Co.,  Erie,  Pa.,  U.S.A. 
ylGENTS : A.  R.  WILLIAMS  MACHINERY  COMPANY 

ST.  JOHN.  N.B.  TORONTO         WINNIPEG  VANCOUVER 

If  what  yoii  vant  is  not  advertised  in  this  issue  consult  the  Bui/ers'  Direelonj  at  the  back. 
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bU.  SIMNDLE 

Tool  Slides  and  Spindles 
are  always  in  perfect 

alignment  on 

Gridley  Automatics 
'Vhv   tunls   siiiijilv    raiiiut    gi'l    iniI    nT   ;iliL;iiiiH'iil 
with    the    spindles,    because    the    tool-slide    is 
numiited  on  an  extension  of  the  spindle  can  in  . 

If  either  end  of  this  spindle-carrying  cylinder 
wear  so  that  it  becomes  loose  on  its  beatings,  the  alignment   l)etween  spindles  and 

tool-slide  would  not  be  disturbed,  because  then  the  cylinder  wears,  the  tool-slide  goes 
with  it,  thereby  maintaining  the  aligmnent.    Gridley  Automatics  ai-e  just  as  accurate 
and  efficient  after  long  years  of  service  as   when  new. 

Every  operation  on  these  moilern  machines  n^in  be  made  a  I  a  considerable  saving  in  time  and  labor.  But  more  than 
that,  the  operator  can  use  tools  tandem  when  rapid  produelion  is  necessary.  When  you  are  forced  to  get  work  out  in  a 

hurry,  remember  that  with  "Gridley"  Automatics,  your  operator  can  often  do  ai  one  operation,  the  same  work  that 
would  require  two  or  more  operations  on  all  other  machines.     In  fact,  you  can  frequently  double  or  treble  your 
lUltjlut. 

Windsor  Machine  Go.,  Windsor,  Vt.,  U.S.A. 
Canadian    Office  :       1501   Royal  Bank  Building,  Toronto 

E.  C.  ROELOFSON,  Manager 

V(HT  WILL  PROFIT  HV  GETTING  ACQUAINTED 
WITH  ALL  THE  MONEY-MAKING  FEATURES 
OF  THE  GRIDLEY  SINGLE  AND  MULTIPLE 

SI'INDLE  AUTOMATICS.     Drop  a  line  for  cata- 
li  une  and  full  details. 

.^^b 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. 

Plyers,    Structural    Wrenches,    Track    Wrenches,     Machine     Wrenches, 
Eye  Bolts,  Lathe  Dogs,  Journal  Box  Wedges,  Etc. 

A 
TRADE    WARK, 

All  Kinds  Of  Special  Drop  Forgings 
Send  Models  or  Blue  Prints  for 

Estimates 
WRITE    FOR    CATALOG 

Canadian  Billings  &  Spencer,  Limited,  Welland,  Ontario 

The  advertiser  would  like  to  know   -where  you,  saw  his  adveriiserucnt — tell  him. 
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SOUTHWARK 
HYDRAULIC  MACHINERY 

:%^. 

FOR   ALL  PURPOSES 

Presses,  Jacks,  Inten- 
sifiers,  Riv^eters,  Pipe 
Fittings,  Leather 
Packings,  Cranes, 
Pumps,  Gauges, 
Hoists,  Accumulators, 
Valves,  Etc.,  Etc. 

Other   Southwark 
Products 

Centrifugal:  Pumps, 
Turbo  Generators 

for  Direct  or  Alter- 

nating Current,  Tur- 
bo Blowers,  Surface 

and  Jet  Condensers, 

South  vv  ark-Harris 
Valveless  Oil  Engine 

(for  marine  and  sta- 
tionary use).  Built 

in  sizes  up  to  1000 
B.  H.  P. 

350  TON   SHLLL  PIERCING  PRESS 210-TON  SHELL  PIERCING  PRESS 

Southwark   Foundry   &  Machine    Company 
PHILADELPHIA 

Founded  1836 

Old  Colony  Building,  Chicago  Brown-Marx  Building,  Birmingham 

"First  Builders  of  Large  Centrifugal  Pumps  in  America." 

The  iidveiii><er  would  like  to  knovns  i-tsne  consult,  the  Buyers'  [)ir(  itury  at  the  hack. 
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Two  Cuts 
Simultaneously 
One  up,  the  other  down. 
'I'his  is  w  h;il  iiKiUcs  1  he 

Hurlbut  -  Rogers  Cut 
ting  Off  and  Centering 
Machine  virtu  ally 
double  tho  uut[uit  aud 
reduce  tho  cost  per  piece 

about  one-halt". 
The   Hurlbut  -  Kogers 
Machine  gives  you  capa-  _ 
city  of  two  machines  at 
the  expense  and  in  the  Hoor  space  of  one 
We  build  them  Tor  hard  work  and  llic  iiliin 

;„H-uracv— and  theii'  GREAT  SUCCESS 
SHELLS  shews  it. 

Let  us  go  into  details. 

Cutting-off Economy 

5-inch  Accelerated  Machine 

HURLBUT-ROGERS  MACHINE  CO.,  South  Sudbury,  Mass. 
I-MUKICN-    Aia-'.NTS— EiiRhind,  Chas.    Cluiroliill    &    Co..   I.t.l  .    ].■ 

H.   \V     T'ETRIE.  TORONTO,  CANADA 

Shell  Banding 
The  action  of  this  pneumatically  operated  Banding  Press 
is  such  that  the  dies  strike  a  sharp  blow  and  exert  a 

heavy  pressure,  firmly  forcing  the  band  into  the  shell 

groove. 

It  is  all  ready  to  connect  to  your  shop  line.  Production 

is  only  limited  to  your  operator's  ability  to  handle  the 
shells.  One  operator  and  helper  could  easily  produce 
three  to  four  shells  per  minute. 

The  capacity  of  the  machine  is  up  to  5Vii   shells. 

For  full  details  and  price  write 

.■^^^^%J^^SSWR3SJ\\5%^^ 

Cleveland    H-areboase   we   have  ■•me  SOO  ■eesnd-hand  machines  of  all  Kindi.  ready  for iiedlate  delivery. 

The  advertiser  would  like  to  know  where  you  saw  his  advertisement — tell  him. 
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Why  go  to  the  expense  of 
buying  new  machines  for  the 
manufacture  of 

SHELLS  ? 

We  have  already  shipped  some  75  car- 
loads of 

Rebuilt 
Machine 
Tools 

to  CANADA  since  the  outbreak  of 

the  war,  with  absolute  satisfaction  in 
each  case. 

If  you  need  any  equipment  it  will  be  to 

your  advantage  to  get  in  touch  with  us 

as  our  facilities  for  furnishing  rebuilt 

macliinery  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 ORDEE^AND  WE  STAND 

BEHIND    EVERY    ONE    WE     SELL. 

The  demand  is  enormous,  but  we  are  not 

taking  advantage  of  the  war  by  putting 

on  e.xorbitant  prices — our  aim  is  a  good, 

square  deal  to  everybody  all  the  time. 

You  can  often  get  something  practically 

equal  to  a  new  machine  at  a  very  great 

saving  in  price. 

As  we  carry  a  large  stock,  we  can  likely 

supply  you  from  stock,  or  if  we  cannot 

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

when  we  will  supply  you  with  such  tools 

as  you  may  require. 

New  York  Machinery  Exchange 
50  Church  St.,  New  York 

Our  Newly  Designed 

Shrapnel  Shell 
Cleaning  Machine 

Cleans  all  Standard  Sizes 
and  accommodates  various  other  sizes 

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

Consequently  the  machine  can  be  kept  in  constant 

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

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

The  machine  is  so  designed  that  the  copper  band 
groove  is  blasted  on  the  exterior  of  the  shell  and  an- 

other nozzle  blasts  the  upper  part  of  the  exterior  of 
the  shell. 

Its  capacity  for  continuous  running  is  from  150  to 
200  shells  per  hour. 

We   are  anxious  to  tell  you  all  abnut   it. 

Write  us. 

U.  aie  manufactuieii  uf  tiand  Illasl  eiiuii>- 
incnt  /or  any  partu  itlar  need.  Alao  cleaning 
mills,  dutit  arresters,  cinder  mitts,  resin 
frrinders  and  other  foundry  equipment. 

The  W.  W.  SLY  MANUFACTURING 
COMPANY 

CLEVELAND  OHIO 

//  ii'li'it  tjoti  u'init  i-f  not  (idi'frfmrd  in  this  (.s»s"(  cuiifnilt  flu'  llniicr.s'  Lhrcctori/  at  tin   l)nrk. 
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SHELL  BASE  MARKING  MACHINES 

ONE  OF  THE  MOST  IMPORTANT  OPERATIONS  IN  SHELL  MANUFACTUR- 
ING IS  THE  "MARKING."  OUR  BASE  ^MARKING  MACHINE  WILL  SOLVE 

YOUR    MARKING    TROUBLES.       IT    IS    A    WONDERFUL    INVENTION. 

Tin.-  URvhaiiieal  (Il-vIw  uniplDved  in  niaikinn  the  lia.~L'  nf  Sliell-  in  lliis  luachiae  is  somewhat  of  a 
departure  from  the  general  principles.  It  is  so  arranged  lliat  the  entire  pre-^sure  of  the  machine  i^ 
exerted  on  each  individual  letter  and  figure  successively. 

By  this  action  a  very  deep  impression  is  olitained  with  very  little  power  and  conse<|uently  no  crusji- 
intr  strain.     The  depth  of  the  impression  can  he  increased  or  decreased  as  desired. 

The  methcvl  of  operation  is  exceeiUnuly  sini|)le.  First,  the  Marking  Chuck  t>liiiwn  in  cut)  is  fa.-l- 
ened  on  the  end  of  the  Shell  bv  means  of  Thvunl)  Screw.  The  Shell  is  then  placed  on  Saddle,  clamped, 

and  by  the  aid  of  Hand  Wheel  the  Shell  is  moved  up  to  the  Revolving  Pressm^e  Chuck,  whence  the 
operation  is  completed. 

It  onlv  requires  a  few  seconds  la  do  the  marking:  the  balance  of  the  time  being  cnnsiuned  inserting 

.ind  removing  the  Shell.    An  output  of  s'xty  Sjiells  per  hour  shculd  easily  be  obtained. 
We  make  these  machines  for  T  Russian.  4..')  and  n"  Rritisli  High  Explosive  Shells.  We  can  also make  them  for  anv  size  Shell  desired. 

SHELL  BODY  MARKING  MACHINES 
Our  Body  Slieil  Marking  Machines  are.  without  doubt,  the  most  etiicieut  on  ihc  market.  Sixty 

Shells  j.er  minute  is  what  we  claim  for  it.    If  interested,  write  for  pric-x. 

The  Brown-Boggs  Co.,  Limited,  Hamilton,  Can. 
Tinsmiths'  Tools,  Sheet  Metal  Working  Machinery,  etc. 

WESTERN  AGENTS:    Messrs.  Bissett  &  Webb,  Limited,  Winnipeg  and  Edmonton 

Tlir  ndctrti-^d'  would  like  to  know  vltcre  you  .Wfr  Itix  adi\rti»i  im  at — /'  Jl  Im 
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1.5 HALL 
SHELL  CUTTING-OFF 

and  FACING  MACHINES 
For  Shells,  Bar  Stock,  Ing^ots — High  Speed,  Heavy  Duty 
For  cutting  off  the  open  ends. 
For  facing  off  the  closed  ends. 
For  facing  off  projecting  ends  of  plugs. 

For  cutting  oft'  bar  stoclv. For  cutting  off  ingots,  an.y  size. 

No.     6— For     cutting     off    Mnd 
facing  4.5  shells  or  bar  stock. 

We  manufacture  a  full  and  complete  line  of  machinery  for 
the  above  operations,  used  in  the  manufacture  of  shrapnel,  4..t. 
(iOPr.  and  10"  shells. 

Write  us  for  particulars  of  our  new  12"  cutting-off  machine, 
designed  especially  for  tile  new  10"  shells  and  ingots  now  to  be 
made   in  Canada.     Single   or  ilouble  cut,  at  one   chucking. 

Let  us  tell  3'ou  the  nearest  point  at  which  you  can  see  sonic 
of  our  machines  in  operation. 

John  H.  Hall  &  Sons,  Limited 
Manufacturers  of  Pipe  Threading  and  Special  Machinery. 

BRANTFORD,  CANADA 
No.    6 — Double    or    Triple    for 
ingots  or  liar  stock. 

The  Thread-Cutting  Head  of  To-day 
The  Landis  Die  to-day  i.s  ust-d  the  world  over  where  the  best  results  only  will  sat- 

isfy. It  has  set  a  standard  for  accuracy,  economy  and  high  production  whieh  has  won 
lor  it  a  reputation  (»f  being  the  best  threading  tool  on  the  market. 

Have  you  noted: — 
The  long  life. 

The  high  cutting  speed, 

The  absence  of  annealing,  hobbing  and 
retempering, 

The  variable  rake  angle, 

The  permanent  throat? 

Let  us  give  you  further  particulars  relative  to  the  merits  of  the  Landis  Die.  It 
will  ]>ay  you  to  know  them. 

LANDIS  MACHINE  COMPANY 
WAYNESBORO,  PA. 

Exclusive  Canadian   Agents: — Williams  &   Wilson,   Limited,   Montreal,   Canada 

//  irli'if  ijiiii  want  /.s-  not  udvurtixcd  in  this  imur  conxtill  the  Hiiyris'  Directori/  at  thr  Imck. 
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Mystic  Cutting  Compound 
For   Machining 

SHRAPNEL   SHELLS 

It    Has   No   Equal. 

Keeps  the  Tools 
Cool  and  Clean-cuttinj 

:hines  or  rust. 

LeadiiiK  manufacturers  use  it  on 
Shell    Work    in    preference    to 
oil.     It  increases  production  and 

costs  les!-. 

Cataract    Refining    Company,    Limited,    Toronto,    Ont. 

^Illllllll   IIIIIIUIIIDilltllllllllll   Illllll   Illlllll   Illllllllllllllllllllllllllllllllllllllllllllllillllllllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllliiilllllllllll^^ 

Carborundum  and  Aloxite 

Grinding  Wheels — Factors  in 
the  Production  of  Precision 

.Work  at  a  Lessened  Cost — 

IT  is  seldom  now  that  a  piece  is  turned  to 
the  extreine  limits  of  accuracy. 

In  precision  work  the  grinding  wheel  has 

proven  superior  to  the  lathe  tool,  being 

more  accurate,  faster  cutting  and  capable 

of  producing  work  within  closer  limits. 

Carborundum  and  Aloxite  wheels  play  a 

most  important  part  in  this  development  of 

precision  work — every  wheel  being  defi- 

nitely a4SlK^)d^  the  working  condition- 
clean,  free  cutting — holding  its  shape  and 

requiring  but  little  dressing — each  wheel 

The  Right  Wheel  in  the  Right  Place 

arlwrundum  Company 
>;iagara  Falls,  N.  Y. 

Vork  C%itS!;(;  Huston  Philadelphia  Cleveland 
P'-Utiirtrh         Cincinnali        Milwaukee        Grand  Rapids 

Eng.  Dusaeldorf.  Ger. 

li|ilhlldiHliiiliilliliMmilMill!ilililllilMlllliillilllllllllilllllilllilllllllllllii:lii'ill'"i!"'lililli""!IH!llllill^ 

Tiic  adrerti.^er  ironld  like  to  knoic    ulun  //■■'  ■•mr  Jiiy  'iJfcrti.scincitt — icll  Itiih 
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Shell  Painting,  Nosing  and  Banding  Machines 

^^^ 

PAINTING  MACHINE 
4.5  and  60  POUNDER  SHELL 

BANDING  and  STAMPING  MACHINE 

SIMPLICITY:  That  is  the  beauty  of  these  macliines: 

they  are  so  simple  that  a  woman  or  even  a  child  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 

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

Through  3^"  round  60  Car- 
bon, 70  Manganese  Shrapnel Stock  every 

2  MINUTES 

Ihe  secret  of  Hunter 

"Duplex"  Saw  speed  is 
the  method  of  holding  the 

high  speed  teeth. 
You  can  use  this  speed 

profitably — on  shrapnel  or 
any  other  stock. 

Let  us  send  full 
Particulars. 

HUNTER  SAW  &  MACHINE  COMPANY,  Pittsburg,  Pa. 

//■  ich'd  ijou  want  />  not  odvcrthrd  in  this  issne  consvlt  the  Buyers'  Divcctonj  at  the  buck. 
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THE  BANNER  OF  MERIT 
Mu)\\  in^  the  Ol  licial 
Aw  ard  Ribbon  ot  the 
Medal  ol  Honor 
awarded      TRIMO 

TOOLS     at     the 
^    PANAMA- PACIFIC 

INTKRNATIONAL 
i:\POSITION. 

^'^f-^'m^'  I 

SEND  FOR  CATALOGUE  No.  200. 

TRIMONT  MFG.  CO.,  ROXBURY,  MASS. 

KEYSTONE   "Model    K"   Wrench 
All   (hop-forged   steel. 

.\n.    1— Polished    all    over. 
No.    2— Polished    Head— Enamelled    Handle, 
Lcnk    for    the    trade-mark    ' '  Keystone 

KEYSTONE  TOOLS 
— the  cheapest  in  the  end. 

Tl'.L'ir  utility,  strength  and  convenience, 
recommend  them  to  the  most  diseriminatinc 

norkman. 

Any  better  class  wholesale  house  will  supply 

you.    Ask  us  to  refer  ymi  to  our  nearest  dealer. 

THE  KEYSTONE  MFG.  CO. 
BUFFALO,  N.Y. 

'Keystone  Quaiitij'' 

"KEYSTONE" 
^  200-M  Combination  Ratchet 
^^4  jt.   4  complete    Ratchets   in    on 

Wj        All  parts  interchangeable. 

durable. 

**WESTCOTT"  Adjustable  *'S"  Wrench 
HANDLE   MAULEAiiLE   IRON,    JAW    tXiHGED   STEEL. 
The   "Westcott"    Wrench   is   acknowledged   to   be    the   most   con- 

venient   and    useful    wrench    for   general    use,    and    can    be    used 
in    many    places    inaccessible    to    the    Monkey    Wrench.      These 
wrenches     are     made     of    first-class    material,     are     strong    and 

The    Pennine     '"Westcott"     Wrenches    have    the 
tradf-mark    "Westcott"    on    the    handle. 

KEYSTONE"  Weston  Ratchet 
For    Square    Shank    Drills    Only. 

STROXGBST    RATOHET    MADE. 

Fully   guaranteed. 

The  advertiser  would  like  to  know  where  }/oii  .^--nir  Jtis  iulvcrtisrmcnl — tflJ  him 
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MADE    IN 
CANADA 

Butterfieid 
Taps 

are    strengthening    popularity 
by    their  work    on    munitions. 

They  have  been  wonderfully  success- 
ful and  superior  on  ordinary  jobs,  but 

their  work  on  munitions  proves  that 
they  have  the  backbone  essential  to  the 
economical  and  rapid  production  on 
the  toughest  of  materials. 

Get  a  Butterfieid  Tap  and  put  it  up 

against  the  same  proposition  as  the 
kind  you  are  now  using.  Keep  close 
tab  on  it  and  see  for  yourself. 

Positively  guaranteed. 

Butterfieid  &  Co.,  Inc, 
Rock  Island,   Quebec 

If  what  you  wunt  ly  not  advertised  in  this  i^sur  coiisiilf.  the  Uiuji-i-x  Din-rtonj  at  the  Ixic/c. 
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0  Decrease 
Your  Filing 
Cost  Increase 

Your  File  Investment 

A  \\\v  when  it  is  liaif  worn  takes 

iiun'c  time  t<i  do  a  ceitaiii  piece  of 
worlv  tliaii  a  new  file. 

Therefore  when  your  tiles  reach 

the  "inefficient"  point,  they  shoukl 
be  properly  discarded  and  replaced 
with  new  ones. 

Preferably  with 

KEARNEY   &    FOOT 
GREAT  WESTERN 

AMERICAN 
ARCADE 
GLOBE 

(Made  in  Canada) 

The  cost  of  a  new  file  more  than  pays  for 

the  saving  in  time  and  labor. 

And  with  new  files  your  workmen  do 
cleaner,  better  work. 

Our  50  years'  experience  in  the  making  of 
the  above  brands  guarantees  their  efficiency. 

An  output  of  BO.OOO.OOO  yearly  proves 
their  j)opularity. 

A    FREE    copy    of    "File    Filosophy" 
will  be  sent  you  on  receipt  of  a  card. 

Nicholson  File  Company 
Port  Hope     G.er^^'/Tere  ̂   OntaHo 

YOU  WANT  TOOL  HOLDERS 

THAT  HAVE  MADE  GOOD 

ARMSTRONG    TOOLS 
-Nhide  good  frcini  llic  Aiwl  mid  have  koi)t  |)ace 

Willi  modern  iiuiuii\t'iiiL'nl>  in  .Machine  Tools 
and  tool  steel  —  enlarged  head,  heat  treated 
.-^liank,  henviei  screw,  higgcr  cutter,  all  making 
fill   increased  production. 

You    can't    alTord    lo    sluit     your    eyes    to    a 
|iropositii>n  which  so  dirwtly  affects  ydur 

PROFIT  and    LOSS 
on  LATHE  and 
PLANER  TOOLS 

TOOL  HOLDER  PROFIT 

No  Forging. 

Mighty  Little  Tool  Steel. 
Minimum  of  Grinding. 

Machines  All  Running. 

Men  All  Working. 

FORGED  TOOL  LOSS 

Blacksmiths'  Time,  etc. 

Large   Stock   of   "Dead" Tools,  Steel,  etc. 

Men  Waiting  at  Forge  or 
Tool  Room. 

Machines  Standing  Idle. 

Wasted     Time     and    Ma- 
terial Grinding  Tools. 

THE  ARMSTRONG 

SYSTEM 

I'et'iignizes  the  Human 
Factor,  cuts  out  Red  Tape 
and  increases  efficieney  of 
Afen  and  Material. 

More  than  100  shapes  and 
sizes  for  |jerforniinsr  every 
operation  on  lathe,  planer, 
sliaper  and  shatter. 

THE  LATEST  ARM- 
STRONG  CATALOG 

is  a  complete  exposition  of 
the  whole  Armstrong  Sys- 

tem. We  want  the  man 
interested  in  keeping  down 
production  costs  to  have 
a  copy  mailed  free  for  the asking. 

iiin     iniiiplfti-    line    is    on    exbibition    in    niock    41,    I'alare    nt 
M.'i'liinery.    Panama-Pacific  Exposition,  iSan   Francisco. 

HSJP^3     Armstrong     Bros.     Tool     Co* 
BlLr^4JE       306  N.  Francisco  Ave.,  CHICAGO,  U.S.A. 

The  advertiser  would  like  to  know  vh*: Ills  advertisement — teJl  him. 
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Head  Office, 

NEW  GLASGOW, 
N.S. 

Western  Sales  Office, 

Room  14  Windsor  Hotel, 
MONTREAL 

Manufacturers  of 

our    moriern  "i" Steam    Hy- 
draulic Forge 

Shop   at    Ne-" 
Glasgow.    NS.    p      I 
of    which    is    slio« 

aboTe,     and     our     '  ii^ 
Steel    Plant    at    Sydm 
Mlne<i,    N  S  ,   equal    th 
very    best    in  America 

FOR  SHRAPNEL  SHELLS, 
AND  SHELL  BLANKS. 

Only    company    in    Canada    producing   steel 
ingots  by  the  "  HARMET  "  Liquid  Process. 

Reasons  why  these  ingots  are  superior  to 

the  ordinary  kind: 

1.  Prevfiitiiin  dl  frai^kh,  due  to  shrinkage; 

of  internnl  .-trcssos  and  resultina:  cracks  and 

tissures. 

2.  Early  c('ss<atiou  in  the  crystallation  of 

the  metal,  and  the  production  of  fine  crystal- 
lation witliout  cleavage  planes. 

3.  Lessening  of  segregation,  i.e.,  reduction 

of  tendency  to  carbon  and  other  impurities 

to  concentrate  in  the  central  and  upper 

parts  of  the  ingot. 

4.  Prevention  of  "Pipes"  or  interior  cavi- 
ties, and  thus  preservation  of  absolute 

solidity  in   tlie  ingot. 

5.  Improvement  in  physical  properties, 

(i.  Red  net  ion  in  waste  of  ingot. 

WE  CAN  SUPPLY 
FORGINGS  OF  ALL 

SHAPES  AND 

SIZES,  MADE  OF 

ORDINARY  OR 

''HARMET'' 

FLUID  COMPRES- 

S  E  D  O  P  E  N  - 
HEARTH  STEEL 

ON  THE  SHORT- 
EST NOTICE. 

//  what  you  want  i-^  not  advertised  in  thif<  issue  ronsulf  the  Buyers'  Directory  at  the  hack. 
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SaMEM 
HIGH  SPEED  STEEL 

TAe  most  economical  and 

efficiefit  steeiybK 
machining  shells 

Manufactured  by  Sandel-soii 
Bros,  and  Newiold »  Limited , 

Sheffield ,  England 

HADrury  CompaBR^ 
Montreal  and  Toronto 

Steel  for  Shells! 
PROMPT   SHIPMENT 

Billets  and  rounds 
of  suitable  physical 

and  chemical  speci- 
tication  for  forging 

and  turning  into 
shrapnel  cases  and 
lyddite  shells  of  any 
size. 

lACKAWANNA  .Steel  fONPANY 
Standard  structural  sliapes, 

Standard  heavy  and  liglit  rails, 
Sheared  and  universal  mill  plates, 
Sheet  bars,  and  Lackawanna 
Sheet  Steel  Piling. 

General  Sales  Offices  :    LACKAWANNA.  ERIE  CO..  N.Y. 

Canadian   Correspondents: 

H.  A.  DRURY  &  CO..  LTD.,  309  Craig  St.  W..  MONTREAL 

H 

If  you  are  hot-forging  SHRAPNEL  CASES  you  cannot 
afford  10  overlook  the  merits  of 

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

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

"  STEEL    OF    EVERY    DESCRIPTION. 

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

ARMSIROWG  WHFIWORTH  OF  CANADA 
LIMITED 

MANUFACTURERS   OF   CELEBRATED   BRANDS  OF 

HIGH  SPEED  STEEL  & 
.  "FOR  CUTTING  ALL  METALS     ̂    AT  HIGH  SPEEDS 

OFFICE  22  VICTORIA  SQ.  MONTREAL 

FOR  HARD  METAIS 
RAILWAY&TRAM  TYRES 

WORKS  LONGUEUIL  QUE. 

The  advertiser  wokM  like  to  know  where  //""  ̂ aiv  his  advertiseni'nt — tell  him 
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The  Newly  Improved  Racine 
High  Speed  Metal  Cutting 

Machine 

No.    9-A    Heavy    Duty   Machine — with   3-Speed   Attachment. 

For    cutting    Angles,     Channels,     I-Beams,     Die    Blocks.     Pipe 
TiiUIng  ami   so  forth. 

SPECIAL    FEATURES:    Automatic    Lifting    Device,    Combina- 
lion   Vise,  Cooling  System,  Blade  Holders,  Saw   Frame. 

Write   for  list   at   t'anadinn    users — we   n 
together    witli    specifiratii 

ail    promptly. 

Manufactured  by 

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

Wolfram  Cotalt  High-Speed  Steel,  BEST  FOR  TUENINa 
SHRAPNEL.  Vulcan  Hot  Piercing  Steel,  FOR  ALL  KINDS  OF 

HOT  WORK.  ViUcan  Regal  No.  2  Steel,  FOR  BRASS  FINISH 

INGS.  Vulcan  Special  "W"  Steel,  For  Special  Taps  and  Dies. 
Vulcan  Non-Shrinkable  Steel,  For  Intricate  Dies.  Vulcan  Special 
Vanadium  Steel  Does  Twice  the  Work  of  Regular  Carbon  Steels 

VULCAN   CRUCIBLE    STEEL   COMPANY 

ALIQUIPPA,  PA. 

Weight  1400  lbs. 

Established  1840 

Firth's  "SPEEDICUT" 
High-Speed  Steel 

FOR  LATHE,  PLANER  AND  BORING  TOOLS,  ETC. 

THE  IDEAL  STEEL  FOR  MACHINING 

SHELLS 
Being  one  of  the  largest  manufacturers  of  Armour-Piercing  au<l 
High  Explosive  Projectiles  we  possess  unusual  facilities  for  test- 

ing the  cutting  capabilities  of  High-Speed  Steel,  and  our  improved 
SPEEDICUT  has  been  elaborated  after  many  years  of  scientific 
lesearch  to  meet  the  demand  for  a  steel  of  the  highest  efficiency. 

It  is  sold  in  Annealed  Bars  and  Discs. 

High  -  Grade    Tool    Steel    for    Every    Purpose. 

The  Largest  Stock  in  Canada. 

Thos.  Firth  &  Sons,  Limited 
Norfolk  Works  and  Tinsley  Work. 

SHEFFIELD,  ENGLAND 

Works  also  at  Riga,  Russia;  McKeesport,  Pa.,  and  Washington,  D.C. 

i-    342^3  %     •> 

FIRTH 

•^  34.1  •  7  "/m-^ 

SHEFFIELD 

13',  2  inches  Dia. 

Canadian  Warehouses    f^^^  S*.  Paul  Street.  MONTREAL  
J.  A.  SHERWOOD   :       I  79     Adelaide     St.     W.,    TORONTO  Canadian  Manager 

//  what  you  want  ix  not  adnrtixid  in  th  is  />,s-((t'  conxnlt  the  Ihiyt-rs'  Director//  at  tin   t'or/.-. 
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The  Lancashire  Dynamo 

&   Motor  Company,  of 

Canada,  Limited 
107-109    Duke   Street.   TORONTO 

ELECTRICAL  MACHINERY  for  all  Purposes. 

FllinTT  BRnS-    
'  "*STRUMENTS 

CLLIUI  I     DKUO  .  I  REOOROING  GAUOtS 

F.Hh    VINni.ATFli    AL      MOTOR 

FOR  VERY  DIRTY  PLACES 

YOURS 
11'  you  do — or  intend 
to  do  Tnniblina,-  you Mild  li  a  V  e  this 

Buy  an 

ALLEN Portable 

RIVETER _  Pneumatic 

jt^L  AND  BE  SURE  OF  THE  FASTEST  AND  TIGHT- 
EST RIVETING  AT  THE  LOWEST  COST. 

"  Whatever    the     riveting,     there's    an     ALLEN    for     the     job.  " 
Speial  riveters  designed  to  meet   all   ru,|uirements. 

SenJ   for   IllustrateJ    Cu,ahy,u: 

JOHN  F.  ALLEN  COMPANY.      Established  1872 

370-372  Gerard  Avenue,  NEW  YORK 

Liebcrs  and  U.  I'.  Codes.  "KiiUcr." 

AGEKTS— Canadian  Ingersoll-Rand  Co.,  Ltd.,    Toronto.  Ont.;    Montreal,  Que. ;  Winnipeg. 
.Man.;  Vancouver,  R  C  ;  Svilnex ,  \.S.;  Col)alt,()in.:  Lcthbridu'C.  Aha.:  Nelson, B.C.:  So.  Porcupine 

_  .  -Jba^kr^iim^iJi^i^ 

Electric  Travelling  Cranes 
(Direct  or  Alternating  Current) 

Steam  and  Electric  Derricks 
(Stationary  or  Travelling) 

llp'to-date  design.    Built  for  fast,  continuoas  seryice. 
ACCESSIBILITY— DURABILITY. 

Dominion  Bridge  Company.  Limited 
MONTREAL 

The  adrert'!i(r  ̂ rould  like  to  know    where  yon  kqw  his  ndeeriisement — tell  hhn. 
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A  FIRST-RATE  RECORD 
CEXTHAL   SASH  A:    DOOR    COMPANY, 

Topeka,    Kans.-is,    February    251  h.    lltl,". 
Gentlemen  : — 

i'our  representative,  Mr.  F.  W.  Bailey,  two  years  or  mure  ago  induced  us  to  equip  our  Invinc- 
ible Sander  (3  Rolls)  with  Magnolia  Metal.  "We  were  very  dul]iou.s  at  the  time  of  gaining  freedouj from  bearing  ills  on  tbis  machine  that  he  claimed  would  result  from  using  Magnolia.  Since  fol- 

lowing his  suggestion  and  equipping  this  old-style  Sander  with  Magnoli.i,  we  have  been  entirely 
free  from  any  trouble  whatsoever,  and  what  is  remarkable,  upon  recently  balancing  the  rolls  we 
found  the  bearings  in  perfect  condition,  in  fact,  in  better  shape  than  when  freshly  poured,  due, 
aa  Mr.  Bailey  states,  to  the  Graphite  in  your  metal  having  built  up  flush  the  surface  of  the 
journals  and  leaving  a  highly  polished  condition.  We  also  find  that,  dne  to  the  remarkable  cool- 

ness of  the  bearings,  that  we  are  not  constantly  feeding  oil  over  the  boxes,  as  was  necessary 
before  using  Magnolia. 

This   machine   runs  2.500  R.P.M.   and   the  Rolls  oscillate,   which   greatly   increases   the    friction 
We  remain. 

Yours  very   truly, 

CE.VTRAL  SASH  &  DOOR  CO.. 
Per   Fred.    Scarlett, 

PRACTICAL    ENGINEER    POCKET    BOOK: 

1915  Edition.      Over  600  pages.       A  valuable  reference  work   im- 
ported  from   England   and   sold  as    an   advertisement   at    the    very 

low  price  of  40c.   post  paid- 

Address   Montreal   Office. 

SOLD  BY  LEADING  DEALERS  EVERYWHERE  OR  BY 

MAGNOLIA  METAL  CO. 
OFFICE  AND  FACTORY  : 

225  St.  Ambroise  St.  MONTREAL 

No,  Stevens'  Stopper  won't  stop  a  train, 
but  it  will  stop  the  blow  hole  in  a  defec- 

tive casting  so  that  you  cannot  find  it. 
In  this  way,  it  helps  your  bank  account.  The  casting  that  otherwise  would  have  to  go  to  the  scrap 
heap  can  be  converted  into  good  coin  of  the  realm. 

Same  color  as  the  rest  of  the  ca.'^ting.     Doesn't  look  like  a  blue  patch  on  Ca.«ey's  faded  overalls. 

How  to  us^  Stevens'  Stopper,  or  Circle  Cement: 

Stevens'  Stopper  is  a  fine  powder,  used  with  a  little  water  and  made  into  a  paste — the  hole  is  easily 
filled  with  a  putty  knife  or  trowel.  It  takes  anywhere  from  two  to  twenty-four  hours,  depending 
upon  the  size  of  the  patch,  for  the  filler  to  become  as  hard  as  the  casting  itself.  When  rubbed  with 
a  file  it  shows  the  color  of  the  casting,  hence  it  is  the  best  filler  and  the  one  thing  that  saves  your 
castings,  and  that  means  the  saving  of  your  dollars. 

Another  thing — I  do  not  ask  a  fancy  price  for  it. 

A  pound  will  save  many  dollars'  worth  of  castings.    I'lit  up  in  5-lb.,  lO-lb.,  and  25-lh.  cans. 

FREDERIC    B.    STEVENS 

Corner  Larned  and  Third  Sts.       DETROIT,  MICH. 

BRANCHES 

WINDSOR.    ONTARIO.    20    PITT    STREET 
INDIAN.APOLIS.    IND..    138-14J   SOUTH    DELAWARE    STREET 

Jf  ir],ut   >!„, 
it  'is  nut  ridrertixrd  in  thix  /■.s'-*"c  consult  tin:  I'.iuirrs   Di rrctonj  at  flu   hnri:. 



2C 
r  A  X  \  n  1  A  N     M  A  ('  11  I  N  K  K  Y 

N'olimu.   \IV, 

CLEVELAND  SAND  RAMMERS 
FOR  FLOOR.  BENCH.  PEIN  AND  FLASK  RAMMING 

Clevi'l.iiiii  Sand  Kniniin'is  lire  iiimli"  -Ji  >c\it:i1  <i/ts  niul  woiiilil.s  ami  arc  ailaplid 
fur  all  kind:*  of  Kainiiiini;  in  uiiioral  fimiulrv  service. 

The  Pi.-t«>ii  Uods  are  packod  witli  a  resilieiil  paekiu.u  tliat  eonfonns  to  the  -liape  ol 

luul  withom  reiardinn  its  free  nctimi.  and  prevoiils  any  dirt  from  enteriuii;  j)i.<on 

eliainl>or  and  working  par!?  —  Hammers  are  lilted  with  either  l^lu^d  or  Fh\t  Uods  a- 

required.  Clevohuid  Unmmers  are  liijht  ii\  wei.tiht.  Iiave  hi.iili  <pee<l  and  pradualK  nn 
vil>ration.  making  them  ideal   foundry  to(d<. 

CLEVELAND   CHIPPING    HAMMERS 

I'or  lieneral  Ftauidry  WuiL.  Aiv  lurui>lud  in  an\ 
required  .-ize  or  wei-iht  for  .urey  iron  or  steel  eastinjis: 

they  have  hish  speed,  and  are  particularly  a:iapted  for 

la-t  chippinL:  now  r('(|i)ii-rd   l'\    pi(rr-\\.>rk  (ipi'i-aim--. 
BOWES   AIR   HOSE   COUPLINGS 

Over    1.000,000  in  General  Use 

Itiiv 
UnKH  arc  iibMi- lul.  I.V  iilr  liKlil 

under  all  pr.'s- 
siircH, 

cut  shows  the  Nc Ml    to    liowc's    CiiuplillK. 

In    St.Hk:— UnKTl.NU    HAMMERS,    DRIL/IiS,    KKAMINCJ.     IWI'IM  XC,    .\M)    l-MIMKH.I.I  Ml    M.UlllMOS. 
CORNER    DRILLS.    I'OKT.VBLK    ANI)    ISKNCII    IJIU.VUEKS,    ETC. 

riitaluj;   No.   1'^   iiiiiI|4m1   on   request. 

CLEVELAND  PNEUMATIC  TOOL  CO.  OF  CANADA,  LIMITED 
80  DUCHESS  STREET,  TORONTO,  ONT. 

Agents:     A.  R.  WILLIAMS  MACHINERY  CO.,  TORONTO  WILLIAMS  &  WILSON.  MONTREAL 

IDEAL 
FOR 

CRANE 
ELEVATOR 

OR 
OVERHEAD 
SYSTEM 

CURTIS  AIR  HOISTS 
OR  REGULATABLE  AIR  CYLINDERS 

WRITE  FOR 

C A T A  LOG 

A-1 

CURTIS  PNEUMATIC  MCHY.  CO. 

are  virtually  straight  line  motors,  capable  of  the   widest  application  to  shop 
and  industrial  requirements. 

FOR  GENERAL  HOISTING,  they  are  superior  to  electric  motors,  are  cheaper, 
more  reliable,  simpler,  and  have  lower  maintenance  cost. 

FOR  DELICATE  HOISTING,  as  for  instance, 

DRAWING  PATTERNS-SETTING  CORES— POURING  METAL 
and  machine  shop  and  foundry  SERVICE  GENER.XLLY.  They  start  or  stop  as  slowly  an.l 
gently  as  you  please,  absolutely  without  jerk  or  jar.  Any  speed  operator  desires.  Will  hold 
the  load  at  any  point  of  the  lift  and  cannot  drop  load,  even  should  air  line  break  or  air 
supply  fail. 
If  you  have  hoisting  or  other  problems,  requiring  hoists,  air  compressors,  cranes,  pneumatii' 
or  hydro-pneumatic  elevators,  sand  blasts,  or  overhead  trolley  systems,  give  our  Engineers 
an  opportunity  to  help  you.     Their  advice  will  cost  you  nothing. 

WRITE  FOR  CATALOG  62  AND  NAME   OF  NEAREST   CANADIAN  AGENT. 

1585  Kienlen.  St.  Louis.  Mo 
few    York  Office:    531FHuds 

Terminal  Building 

The  advertiser  would  like  to  know   where  you  saw  /li,"  advertisement — tell  him. 
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^    11^*1311  Buys Instruments  or  Tools 

Ke  ̂ oes  to  tlie  leading  dealer  and  buys  tools 
that  Ke  knows  to  be  standard  in  accuracy 
and  quality. 
Engineers,  tecKnical  men,  expert  macKinists  take  g,reat 
pains  in  the  selection  of  tKeir  instruments  and  tools. 

The  dealer  wKo  Kas  Starrett  tools  establishes  a  lii^h 
standing,  NvitK  buyers  of  this  class. 

3tarrctt  Toots 
amon^  technical  men  are  kno'wn  to  stand  for  accuracy 
efficiency  and  fine  -workmanship. 

We  deal  direct  with  the  retail  hard-ware  trade.  >" 

Send  for  free  catalog  No.  20-3       sho-win^  the  com- 
plete line  and  secure  our  prices  and  terms. 

THE  L.  S.  STARRETT  COMPANY 
"The  World's  Greatest  Tool  Makers" 

ATHOL,  "MASS. Ne^v  York  London  Chicago 

//  ?rhof  ijoii  iraiif  is  rinf  ddvrrtisfd  in  fh    's  is^^ne  vonsiilf  the  fhn/cr.s'  Dircvfort/  of  the  hack. 
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Imi 
Trade   MarK 

Trade  Mark 

Castings 
Any  Size     From  Ounces  Up 

We  make  all  kinds  uf  Malleable  Iruii  Castings,  and  all 

of  the  highest  quality-. 
Our  .years  of  experience  assure  yon  the  best  service  and 
castings  that  arc  satisfactory  in  every  particular. 
WRITE  us  about  your  requirements. 

International  Malleable  Iron  Co.,  Ltd.,  Guelph,  Ont. 

The  WHITING 

CONVERTER 
riu'  increasing  demand  for  steel  castings 

(in  machine]-}"  of  all  kinds  and  the  savings 
etfected  by  the  side-blow  converter  process 

prove  that 

It  Pays  to  Make  Your 
Own  Steel  Castings 

right  at  home. 

A  more  uniform  product  of  whatever  analysis 

required,  reduced  pattern  expen.-^e,  and  castings  when 
you  want  them  are  some  nf  the  reasons  why  every 
user  of  steel  castings  should  investigate  the  Whiting 
Converter. 

Send  for  Catalog  No.  106. 

The  advertiser  would  like  to  know   where  i/ou  saw  his  advertisement-  -tell  him. 



October  28,   191. 5. CANADIAN    MACHINERY 2D 

Would  You  Think  of  Throwing 
Dollars  on   Your  Scrap   Heap? 

Certainly  Not! 
Why  then  scrap  castings  that  cost  dollars  to  make 
just  because  of  blow  holes,  saucl  holes,  etc.,  wheu  by 

using 

SHELTON  METALLIC  FILLER 
vou  can  cHiniiiate  these  rlefects  and  the  expense 
of  makeovers?  You  will  not  be  delayed  in 
filling  orders — you  will  have  no  dissatisfied  cus- 

tomers and  no  lost  business. 

Shelton  Metallic  Filler  becomes  part  of  the  cast 
ing  itself;  is  durable  and  can  never  be  detected. 

DON'T  SCRAP  ANOTHER  DOLLAR  BY 
SCRAPPING  CASTINGS. 

The  fact  that  Shelton  Metallic  Filler  V.as  been 

used  by  many  ot  America's  leading  manufactur 
ing  plants   for   years   proves   its   reliability. 

a    SHELTON    METALLIC    FILLER    CO. 
DERBY,  CONN. 

Agents:  Webster  &  Sons,  Limited,  31  Wellington  St.,  Montreal 

STEEL  CASTINGS 
WE   MANUFACTURE 

Adamantine,  Chrome,  Manganese  and  Nickel  Steel  Castings 
ANNEALED   AND    L'NANNEALED 

NONE  TOO  LARGE  FOR  US  TO  HANDLE. 

MACHINE  MOULDED   GEARS 
Any  size  up  to  18  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  '''^ 

.'-^JL  "^s^fe^ 

//  whdt  i/iiii  u-fint  1^  not  adfertised  in  thix  issue  consult  the  Buyers'  DirccUn-tj  at  (lie  back. 
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GEARS 

Hamilton 
Gear  and 

Machine  Co. 
TORONTO 

Speci'a/fsts  on 

GOOD 
CUT 

GEARS 

Brass,  Phosphor, 
Bronze,   Copper 
and    Aluminum 

Castings 

We  have  the  largest  Jobbing 

Brass    Foundry    in    Canada. 

Can    make   prompt  delivery. 

Ta/Jman  s  reputation  75  ;n  the  goods. 

l-IA.IVIIk.-rON 

CLEAN 
WITH 
AIR 

At  slight  cost  a  whole  shop  may 

be  equipped  with  a  system  for  clean- 
ing inaccessible  parts  of  machinery, 

tools,  patterns,  etc. 

It'  air  is  availahle  a  scries  of  small  pipe 
lines  may  be  i)laced  so  that  hose  con- 

nections can  l)e  made  at  desiralile 

points. Pnt  an  "  Imperial"  blow  j^un  on  the  end 
of  each  length  of  hose  and  do  away  with 
the  necessity  of  opening  and  closing  a 
globe  valve.    The  gini  will  not  leak. 

•'One  blast  will  clean  a  drilled  hole." 

Get  one  for  experimental  purposes.  It will  pay. 

CANADIAN 
INGERSOLL-RAND 

COMPANY,    LIMITED 
Montreal,    Canada 

Sydney         To 
nto  Cobalt         Timmins         Winnipeg 
Nelson  Vancouver 

The  advertiser  would  like  to  know  <rhere  you  saw  his  adcertiserncnt — t<:ll  liim. 
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Uperatlves   to    work   at   thei 
must  hf  comlortable, 

Tbe  atmospheric  condition    of  your  plant   plays   a   mo 
uup.>rtaiit    part  In    this  connection.     The  "Sirocco"  Sys 
teui  will  piovirte  for  a  Cool,  Conifurtalile  atmosphere  In 
Summer,  anil  «   warm,  comfortable  atmosphere   in    Wi 
ter,  with   l-osltive  Ventilation   in   all  seasons. 

Let  our  Engineers  tell  you  how  "Sirocco" 
ci.uld  be  adapted  to  your  plant.  No  cost 
for  this  service.  Interesting  literature  on 
"Sirocco"   will   be  sent  at  your   request. 

c .ANADIAN 
<?fi 

G tJ^£^C<y    (  OMPANY 

S.  S.  Clarke, 
BOS  2nd  St., 
Calgary. 

WINDSOR. 

Sales  E 
M.    Nl 

ONTARIO. 

BIdg. 301   .McGi 
.Montreal 

'anadian    Sirocco    Co.,    Ltd 
i;04    Credit    Fonder    Bldg., 

W.  W.  Hiiks, 
567  Banning   St Winnipeg. 
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HERE  ARE  FIGURES  OX 
W  II  A  T  THE  G  U  E  L  P  H 
WORSTED  SPINNING  CO., 
LTD.,  SAVED  IX  FUEL  BY 
I XSTALLIXG  C  H  A  P  M  A  X 

DOT'BLE   BALL   BEARIXGS 
Before  Installation 

-For  year  Oct.  1st,  1910,  to 
Sept.  30th,  1911,  Coal,  Dutv 
and  Freight,  .^4,238.24. 
first  year  after  the  Installation 
For  vear  Oft.  1st,  1911,  to 

Sept."  30th,  1912,  Coal,  Dut\- and  Freight,  $3,115.07. 

1.')  lu  50  per  ceut.  of  your  i)()\ver  is 
beiii^  consumed  and  WASTED  by 

vour  ordinary  line  shafting.  This 

means  that  you  are  wasting  15  to 

50  per  cent,  of  your  fuel. 

Whv  not  equip  your  hangers  with 

Chapman  Double  Ball  Bearings 
and  eliminate  this  loss? 

Chapman  Double  Ball  Bearings 
will  increase  your  power  without 
the  necessity  of  increasing  the  size 
of  your  plant. 
They  will  also  reduce  your  oiling 
and  attention  to  a  minimum. 

They  fit  any  adjustable  hanger  and 
the  change  can  be  made  with  but 
little  delay  to  you. 

Used  in  over  2,000 
Canadian  Factories 

To  Shell  Manufacturers 
We  also  rnrinufacture  Hydraulic  Presses  for 

Shell  Banding,  Loading  Funnels,  Ball- 
Bearing  Tightening  Nuts,  Belt-Driven 
Loading  Vibrators,  Bench  Vises  and  the 
Universal  Elevating  Truck. 

The  Chapman  Double  Ball  Bearing  Co.  of  Canada,  Limited 
339-351  Sorauren  Avenue,  Toronto,  Canada 

Transmission   Ball  Bearing  Company,    1407   West  Avenue,  Bulfalo.   N.Y. 

W!KW\W 

w\jm\m\w' 
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Say  Which,  That's  All Publication  No.  13 

is  a  6  X  9",  12-page  and  cover  bulletin 
descriptive  of  the  MoRSE  Silent  Chain, 
its  construction  and  operation,  and 

illustrating  its  application  to  Textile 
Mill  Machinery. 

Publication  No.  14 

is  a  6  X  9",  20-page  and  cover  bulletin 
descriptive  of  the  MoRSE  Silent  Chain, 
its  construction  and  operation,  and 

illustrating  its  application  for  Large 

Power  Drives  (100  H.  P.  and  over.) 

Morse  Chain  Company,  Ithaca,  New  York 

Our  nearest  office  can  supply      [pUDC3C3n3C3C3C3CJC3CDC3C3CJCJII3C3CDCJC3CJC3C3C3C:] 
your  copy  quickest.  MoTse  Chain  Company  (Catalogue  Dept.)       DS-1 

Gentlemen :  Without   obligation,    please  send   me   a   copy  of 
OFFICES: 

New  York    ....     50  Church  St.  fl 

Boston   Ml  Milk  St.  '-' Chicago    .      Merchants  L.  &  T.  BIdg.  n 
Pittsburgh    .     .    Westinghouse  Bldg.  LJ 

D 

your  publication  "A  Chain  of  Evidence"  Number- 

Name    Position   
REPRESENTATIVES; 

St.  Louis        ,     Morse  Engineering  Co.  []  Company. 
Chemical  Building  ^ 

Minneapolis     Strong-Scott  Mfg.  Co.  U  Qtroo*- 
111  Third  Strppf    South  _  OtreCI   

1 

413  Third  Street,  South  p, 
Atlanta     .     .     .  Earl  F.  Scott,  M.  E.    U 

702  Candler  Building  r-.         City   fis    StatC- 

n 
if  what  you  ivant  is  not  aduertised  in  thts  issae  consult  the  Buyers'  Directory  at  the  buck. 
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Let  a  score  of  reasons  emblazon  their  score 
OFFICIAL 

AWAR  D 
RIBBON 

FANAMAnmanc 
IHnRNATIOIUL 

<^t^i«~^ 

Score 

"THE  HOLDERS  THAT  HOLD" 

They  were  designed  and  produced  after  the  ilini;inds  ol   tlie  High  8peed  Agre  upon 
lathe  tools  were  fully  established  and  undei'stood. 
They  can  be  made  to  grip  tighter  than  other  tool   holders  without  inviting  their 
destruction. 

Their  protected  fastenings  make  them  immune  from  abuse. 

Their  fastenings  provide  reserve  power — the  greater  the  pressure  the  tighter  the lock. 

They   are   made    of   selected    stock,   scientifically   refined   and    treated    by    trained 
experts. 
They  prevent  lost  motion  by  obviating  breakage  of  fastenings. 
They  are  steady  workers  who  never  quit  until  the  job  is  completed. 
They  never  lose  their  heads. 
Nothing  upsets  them. 
The  stripping  of  threads  is  impossible. 
They  are  well  balanced;  each  portion  is  designed  for  the  strain  it  bears. 

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

They  permit  a  pound  of  steel  to  perform  the  work  of  many  pounds  of  solid  forged 
tools. 

The  cam  fastenings  permit  quicker  locking  and  releasing  of  tools  in  turning,  thread- 
ing, cutting-off  and  side  holders. 

The  lockable  spring  head  of  the   Threading  tool   permits  the  finest   threading  in 
finishing  or  heavy  roughing  cuts  in  preliminary  operations. 

The  cutting-off  tool  is  made  as  effective  for  side  work  by  interchangeable  blades. 
Within  its  range  the  boring  tool  takes  any  commercial  size  or  shape  of  bar  without 
shims,  and  provides  for  varied  adjustment  of  straight  or  angular  cutters. 
The  planing  too!  with  36  angles  of  adjustment  provides  perfect  seating  of  cutters 
with  uniform  locking  pressure  in  all  positions. 

BROOKLYN, 
BUFFALO, N.Y. 

i. WILLIAMS  &.C0. 
s  Street    BROOKLYN,  NY  OTY 

The  Wrertchi  People 
Western  Office  and  Warehouse  : 

40  SOUTH  CLINTON  STREET,   CHICAGO,   ILL. 

CATALOGUE   FOR 
THE  ASKING 

The  advertiser  would  like  to  Icnou     where  you  saw  his  advertisement — tell  him. 
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ALUNDUM  FOR 
Shrapnel  Grinding 

Is  solving  the  problem  of  rapid 

and  economical  shell  produc- 
tion for  more  than  one  Cana- 

dian manufacturer  to-day. 
Made  in  varying  grades 
and    temper,    Norton 
Alundum  Grinding 

Wheels   are    suit- 
able for  nearly 

grind- 

every 

ing     opera 
tion  and 
furnish 

an   ab- 
rasive 

ma- 

terial 
that  is 

alriiost 

ideal.
 

When  pro- 

perly   select- ed for  the  work 

to   be   done,    an 
Alundum 

    
Wheel 

will    cut    cleanly, 

rapidly 
 
and  smoothly

; 

it  will  not  burn  or  heat, 

causing 
 
unequal 

 
expansio

n 

of  the  metal  and  conseque
nt 

irregular
ities,  

but  will  make  a 
true  cut  within  close  limits  of 

accuracy
. 

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

Edmonton,  Calgary,  Vancouver. 

F.  H.  Andrews  &  Sons,  Quebec.  P.  O 

Canadian   Agents  for 
NORTON    COMPANY 
Worcester,  Mass.,  U.S.A. 

Winnipeg, 

Victoria. 

Saskatoon. 

7/  what  you  want  is  not  advertised  in  thi-^  issue  consult  the  Bayers'  Directory  at  the  back. 
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Good  Threads  Cost 

^^^ i^\ I  -ess  Than  Poor  Ones 
'rile  advent    of  the   W'.S.O.D.   in   ids  sliop,  lias 

opi  1  u'd  t  he  eyes  of  ni;iii\  a  nia  nil  fact  lire  r  prod  lie- 

I^^^^HI 
■^kk 1  n^bI]      ■ ^Bl             1 I 

I^Mjm^H^H 
^^^BlBBIHIMnUlHIHIl HHB 

u..  ̂ ^^I^^^H ^^^^^^^^^^^^^^^^^H 

^^^H 

1  ̂ W^^R I^^^^bS^^^^^^^I wm 

^ 

iiil;  screw  I  lireads  to  the  tact  tiiat  lie  can 

Increase  Production,   Decrease 
Costs  and  Cut  Perfect  Threads Well.  Se f-Opcning   Tir      Model    B. 

'I'lii'  siiiip! 
.if  all  autniii. 

est   aiul   iiiDst   cfficic 

itic  oiiciiiiiii'  (lie  lic.K 

lit 

Is. 

all  at  one  and  the  same  tiiiu". 

!  )o  yon  w  ant  us  to  pi-ovo  it .'    We  are  ready. 

I'lic     iiriii 
salV'iiuards 
work.    Tliis 

isfaction  in  i 

'ijilc     of    (•(Uistriiclii 

and     iiisiiics     [n'l'fc 
(lie  is  iKiw  i;i\-iiiL;-  s; 
niiidicds  iif  simps. 

>11 

ct 

f- 

We  want  to  send  you  tlu'  ixxiklet  describini; 

tlie  different  models.    Arc  you  williiiL;-  to  try  tlie 
\V. S.O.I),  in  _vour  sho]i  under  yoiir  own  condi- 
tions? 

WELLS BROTHERS   COMPANY  OF  CANADA,  Limited 
GALT         .         ONTARIO 

THe    C«n.di«n    F. irb.nks-Mor.e    Company,  Li 

mittd. S«les  Auents: 
Montreal,      Toronto,        Vancouver,        Winnipeg.       St.  John,      Calgary. 

r*^ 

'ji'^ 

-^w 

SHOP 
REQUIREMENTS 
are  sncli  that  the  most 
m  o  d  e  r  11  machinery  is 
needed,  built  for  long, 

liard  service.  We  kiio\\' 
those  requirements  and 
111  a  k  e  our  machines  to 
stand  the  wear  and  tear 

w  h  i  c  h  the  service  de- mands. 

When  deciding  on  a  new 
machine  it  is  well  to  con- 

sider what  it  will  be  worth  in  ten  or  fifteen  years,  and  what  it  will  cost  to 
keep  it  in  good  running  order  during  its  natural  life. 
Endurance  is  only  one  of  their  ,i:ood  points. 

Jena     For    The     Catalog 

Bignall  &  Keeler  Machine  Works,         Edwardsviiie,  iii. 
The  Canadian  Fairbanks-Morse  Co.,  Ltd. 

Sales  Agents  for  Canada 
Montreal  St.   John  Toronto  Winnipeg  Calgary  Saskatoon  V ancouver 

'da's  Departmental  House  for  .Mechanical  Goods 

I 
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RENOLD    PATENT    SILENT    CHAIN 
QUIET—EFFICIENT-DURABLE 

Yiiu  cannot  get  new  machines  quickly  now  to  inerea.se  your  production.     Why 
nut  get  part  of  the  needed  increase  by  improving  the  transmission? 
The  Rcnohl   Silent  Chain   Transmission  has  a  maintained  Efficiency  of  over 
98% — it    permits    of   .short    centres     and     provides     maximum    production    at 
minimum  cost. 

Write  and  let  us  send  a  representative  to  give  fuU  particulars. 

Sole  Canadian    Agents 

JONES  &  GLASS  CO  (Reg'd)  Engineers Branch    Office                                                                                                                     St.    Nicholas   Bldg. 
TORONTO                                                                               MONTREAL 

250  HP.    Renold 
Silent  Chain  Drive 

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. 

*-ia  Inch,  W.O.T.  6  lbs. 
y*  iBcb,  W.O.T.  9  ll>». 
%    Inch.    W,(J.T.     12    lbs. 

All  motors  won  mi  for 
lin  or  220  volts. 
Direct    or   alteiuating 
current. 

Try  a  few  of  our 
Electric  Drills  and 

Grinders  and  you'll 
send  us  an  order  for 
more.  Our  guarantee 
protects  you. 

For  Sale  By 

The  Canadian  Fairbanks 
Morse  Co.,  Limited 

Montreal.        St.  John,    N.B., 

H    inch — 2    SPEED. 

Speed,     400-7SO     R.P.M. 

ipeg,       Calcarr. 

THE  UNITED  STATES  ELECTRICAL  TOOL  CO. 
CINCINNATI,     OHIO 

Standard 
20-inch 
Drill 

'^      Press 
T  h  e  C  a  ii  a  d  i  a  ii 
Standard  20  -  inch 

Drill  Press  cau  be  used  for  the  various 

opei'atioiis  of  reaming,  sizing,  center- 
ing, ta]>ping,  etc.,  on  high  explosive 

shells.  It  is  adapted  to  meet  the  severe 
demands  of  shell  manufacturers,  and  is 

fultilling  all  requii'cments  for  special- 
ized work. 

Write  for  full  particulars. 

Canadian  Blower  &  Forge  Co. 

Berlin,  Ontario 

Montreal       Toronto      Winnipeg      Van St.  Johr 

CUT  GEARS 
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Do  You  Want  a  Lathe  for  Your  Rush  Work? 
Here  is  a  lathe  for  turning  and  boring  projectiles  ranging 
from  3  to  6  inches  in  diameter.  It  can  also  be  used  for 

general  manufacturing  work.  It  is  a  24"  lathe  cut  down  to 
swing  i6\  adding  to  the  rigidity  and  convenience  of  opera- 

tion.   Can  be  operated  by  unskilled  labor. 

Specifications 

l)ia.  of  ?pindle      •'> 
Swing  over  bed   1  '> " 

Swing  over  carriage   10" 
Distance  between  centers   21 " 
Ratio  of  back  gearing   •i.2r)  to  1 

Diameter  of  tailstock  spindle      o^i" 

Travel  of  tailstock  spindle   S" 
Large  diameter  two-step  cone  for  6    double  belt.     Steel  gears. 

L.et  us  give  you  full  details  on  this  lathe.  It  will  prove  a 
money-maker  for  you  on  your  work.  Good  deli\eries  still 
available. 

The   Canadian   Fairbanks -Morse  Co.,  Limited 
St.  John,  Quebec,  Montreal,  Ottawa,  Toronto,  Hamilton,  Winnipeg, 

Saskatoon,  Calgary,  Edmonton,  Vancouver,  Victoria 

Thcodrerther  would  like  to  know  where  you  saw  his  adrertisement — tell  him. 

Caiiada's  ̂ DepattmEi^^^^^^ 
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Systematized  Shell   Production:     Methods    and    Results 
Staff  Article 

Ejficicnt  tduniwork  by  any  oryanizatiun  U  mUy  pon^ible  when  <i  clear  mid  cumpktc  luider- 
xtanding  exists  between  all  members.  Frequent  conferences  between  responsible  parties  for 

open  discussion  of  common  problems,  effectively  prevents  subsequent  delays  due  to  overlap- 
ping or  failure  of  any  particular  department  to  iiiniiifniu  sclirduled  output. 

SHELL  making'  iu  Canada  has  now reached  the  stage  where  it  might 

seem  impossible  to  further  enlight- 

i.-ii  those  interested  in  any  way,  with  the 
manufacture  of  these  munitions  of  war. 

Whilu  this  may  be  true  reaarding  the 

various   operations   required    to    produce 

entirely  different.  It  is  this  variation  in 

detail  that  is  constantly  keeping-  the  at- 
tention of  the  readers  of  trade  papers  in 

close  touch  with  the  many  ingenious 

methods  ;uid  devices  which  arc  being 

adopted  for  the  niaxiuium  output  of  this 
much   needed   artirde. 

FIG.    1— OUTSIDE   KOrOII   TIKNI 

the  completed  shell,  the  system  whereby 
these  operations  are  perfonued  and  tlie 
methods  devised  are  often  so  different, 

and  correspondingly  interesting,  that  a 

great  deal  can  yet  be  said  on  the  methods 
adopted  in  the  various  phiuts. 

It  is  strangely  true  thai  no  two  men 
think  alike,  and  it  is  also  true  that  no 

two  shops  (even  if  they  are  iirodueing 

the  same  class  of  goods)  are  similarly 
equipped.  It  is,  therefore,  reasonable  to 

expect,  when  the  same  ]iroposition  is 
placed  lieforc  a  number 

of  men.  each  siiri-oiinded 
his  own   indivi(buil   re- 

rcKRBT  l.\thp: 

Wiiile  there  has  been  quite  a  number 

of  plants  specially  constructed  for  the 

iiiaiiufactui-e  of  3.3  and  4.5  shells,  there 
arc  a  far  greater  number  who  have  taken 

the  opportunity  of  the  times  and  equip- 

|ied  their  present  factory  with  the  neces- 
sary tools  for  producing  these  shells. 

In  the  present  situation,  when  the  de- 

sn-ed  tools  are  practically  unobtaiualilc. 
nuu-h  thought  and  consideration  have 
been  given  to  the  designing  and  develop- 

ing of  jigs  and  attachments,  whereby 
the  iircseut  ei|uipineiit  (ultcn  of  aucieni 
.>i;-iri)  can  he  used  to  the  best  ad- 

vantage. I 

quirements  and  experience,  that  the 

final  solution  to  the  same  |)roblem — 

while  having  the  same  answer — may  vary 
to  such  an  extent  in  detail,  as  to  appear 

Plant  Organization 

Wlicn  the  ]>lant  herein  described.  Hrst 

considered  the  manufacturi'  u\'  shells, 
'verv  detail  was  carefnllv  ciiisidered  be- 

fore the  actual  work  was  commenced. 

(-)ne  of  the  chief  features  in  this  connec- 

tion was  the  organization  of  a  private 

shell  committee,  composed  of  the  man- 
ager, superintendent  and  foremen  of  the 

various  departments.  From  the  com- 
mencement of  operations  this  committee 

has  met  regularly  to  discuss  ways  and 

means  whereby  tlie  pi'oduction  of  shells 
can  be  handled  to.  the  best  advantage. 

The  success  of  this  firm,  in  producing 

shells  of  flret -class  quality,  is  largely  due 

to  the  methods  of  co-operation  among 

the  members  of  this  committee.  Sugges- 
tions and  ideas  are  here  advanced  and 

every  detail  carefully  con.sidered  before 
any  actual  work  is  performed. 

Tliat  this  method  of  solving  the  prob- 
h'uis  of  sliell  making  iias  met  with  satis- 

factory results,  is  .shown  in  the  report. 

that  this  firm  have  one  of  the  best  re- 

cords of  any  in  Canada.  The  eflficieney. 

iu  series  of  120  has  averaged  117,  and'  in 
some  eases  118,  which  is  practically  per- 

fect.     In   consideratiim   of   this   showiu'j- 

CI  TTER  FOR  FACING  OI'' 
srroiyL  EASTfts 

they    are    now    making   series   of   250    in 

]ilace  of  the  ordinary  (piantity  of  1211. 

In  addition  to  the  good  showing  beiuL:' 
made  in  production,  this  firm  have  de- 

signed and  installed  several  novel  and 
useful  attachments  iu  connection  with 
the  manufacture  of  shells  which  have 

proved  hig'hly  .satisfactory,  some  of 
tliese  devices  are  now  being  used  by 

other  plants   witlt   excellent   results. 

Shell  Production 

The  sequence  of  operations  iu  this 
|>lant  is  somewhat  similar  to  tliat  in 
other  establishments;  however  there  are 

several  very .  interestiu'.;-  ilevices  that  are 
wortliy   of  description. 

Roughing  to  Length 

The  open  end  of  the  forgiims  are  cut 
nff  in  a  Hall  eiillin-  -,11  niachini'  and  the 
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Wilmiio  Xl\' base  is  faced  iitT  on  a  Ht'rtruni  llU-incli 

irnp  lathe;  tlio  sliells  are  held  in  a  jiir 

on  the  sadiUe  wliiU-  a  honio-nuule  iiiillin;; 
cutter,  siuiilar   t4i    Fi-^.    lA    is  usr>l    for 

f;iri!ii.'  ilic  i!'..!.     AiK'i'u-r  I>i'iti:im  JC-iin-li 

llaiiyc  A  is  till-  ca-sl  sled  nrluir  (.',  wliicli 
carries  tlio  expauiliiin'  inecliaiiism.  When 
the  roiijrli  shell  has  heen  iilaced  on  tiie 
arbor,  sliding  sleeve  I)  is  advanced  by 

iiu'.iiis   of   a   lever;    llic   iiilcnial    lainTod 

shaftius:  lathe  is  also  bi'iiii;-  lit  led  up  to 
perform   this  operation. 

Outside  Rough  Turmng 

The  outside  rousrh  turninET  is  atcom- 

plished  on  tliree  sing'le  spindle  Jones  & 
Lamson  flat  tun-et  machines,  and  one 

Libby  turret  lathe.  A  view  of  the  opera- 

tion on  the  Libby  lathe  is  shown  in  Fig'. 

1.  The  shell  is  held  on  the  expandins- 
arbor  shown  in  Fisr.  2.  The  flange  A  is 

secured  to  the  ciiuck  or  face  plate  of  the 
lathe.  Within  this  piece  is  the  steel 

regulatinsr  bush  B,  which  is  heldi  in  posi- 
tion bv  a   nut   at   the  hack.     Secured  to 

I'lNUMO    Fi.Ai'   Tri:i;i:r 

slots  in  this  piece  now  iu-t  upon  the  three 
dogs  E,  which  force  the  hardened  steel 

bush  F  forwai'd  and  pull  the  central 
rod  backward;  the  hardened  steel  dogs 

G  and  H  are  thereupon  forced  outward 

by  tapered  gTooves  formed  in  bush  V, 
and  the  rod  end  respectively.  These 

dogs  are  ain-anged  in-  groups  of  three  and 
centralize  the  forging  very  accurately. 

After  the  shell  has  been  turned  sleeve 

D  is  moved  back,  when  the  sjiring'  I  act- 
ing on  the  bu.sh  F  and  a  steel  collar 

fastened  to  the  shaft,  causes  a  relative 
movement  between  the  hush  and  the 

shaft,  removing-  the  pressure  on  the  end 

III!     4— II AKDEXINIt    .\Nr>    TKMI'KKINO:    ]•    nMIMwN    r.UUKii:   Co.    FlU-NACKS 

of  the  dogs  U  and  II.  whircupon  I  hey 
contract  and  allow  the  slicll  lo  hr  re- 

moved. A  hardened  slecl  plug  is  placed 

in  the  end  of  the  arbor  lo  gauge  the 

lateral  position  of  the  shell.  To  iiisnri- 
rigidity  the  steady  head  L  is  used;  this 
is  uuide  of  ca.sl  iron  with  a  babbited bearing. 

Inside  Boring 

'fhe  inside  boring  is  done  on  four 
.lones  &  Lamson  dcuible  spindle  Hat  tur- 
lel  lathes,  the  operation  being  shown  in 
Fig.  3.  After  the  shells  are  bored  the 

driving  band  groove  is  formed  on  an 
IS-inch  Bertram  lathe  witli  Bertram 

waving  and  undercutting  attachments. 

Hardening  and  Tempering 

'I'he  hardening  of  the  sliclls  which  is 
done  in  much  the  same  way  as  already 

described  in  previous  articles  is  shown 

in  Fig.  4  The  furnaces  used  are  two  of 

Dominion  Bridge  Co.  make,  while  foui- 
others  are  being  installed.  The  oil  bath 

is  placed  inside  a  larger  tank  wliich  g^ves 

a  spaee  about  10  inches  completely 

around  it;  this  space  is  filled  with  cool- 
ing water  which  is  in  continoial  circula- 

tion. In  addition,  the  oil  is  further  cool- 
ed by  being  pumped  through  a  suitably 

an-anged  cooling  tank.  After  the  shells 
have  been  tempered  they  are  pla-ced  in 

line  to  give  sufficient  annealing  for  fur- 
ther machining. 

The  scale  and  lime  is  then  brushed  off 

and  the  part  of  the  base  diameter  back 

of  the  copper  liand  groove  is  ground  to 
size. 

Nosing 

Tlie  nose  is  now  heated  in  a  lead  bath 

to  a  temperature  of  about  1..500  degs.  F.. 

and  formed  to  shape  in  a  Brown-Boggs 
No.  320  A  geared  straight  side  press. 

The  nose  of  the  shell  is  finished  in 

three  Jones  &  Lamson  single  spindle  flat 
turret  lathes.  The  profile  of  the  outside 
is  formed,  the  nose  bored  and  threaded', 

internal  profile  formed  and  tlie  end 
beveled.  A  sizing  tap  is  then  run  in  by 
liand. 

Grinding  and  Cleaning 

The  body  diameter  and  nose  are  then 

ground  to  final  size  and  sliape  in  four 
Ford-Smith  grinders.  After  the  shells 

are  thoroughly  cleaned  they  are  stamp- 
ed in  a  Brown-Boggs  stamping  machine. 

Putting  on  Copper  Band 

The  cop]KT  bands  are  pressed  on  in  a 
150-ton  hydraulic  press  constructed  by 
the  Lymburner  Co.,  of  Alontreal.  A 

sketch  of  this  press  is  shown  in  Fig.  5. 

This  press  was  designed  to  operate  with 
a  maximum  pressure  of  1,500  lbs.  per  sq. 

inch.  To  avoid  any  excess  pressure  tak- 
ing effect  upon  the  shell  (which  would 

have  a  tendency  to  distort -it)  a  relief 
valve,  set  to  open  at  the  desired  limit  of 
pressure  was  placed  on  the  feed  pipe  at 

one  of  the  hydraulic  conncciirns  as 
shown  at  A. 
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The  sectional  view  of  Fig'.  5  shows 
very  clearly  the  detail  constnu'tinn  of 

this  press.  Oil  is  used  for  operating-  the 
press  and  is  supplied  by  jnessiire  pump 
shown  in  Fi,s:.  6.  The  fluid 

passes  through  the  %  inch  pipes 

B  and  enters  the  space  between 

the  pistons  C  and  the  movable 

cylinders  D.  As  the  pressure 

risest  o  1,500  lbs.  per  sq.  in.,  it 
is  transmitted  to  the  area  of  the 

piston,  which  is  6.5"  X  .7854^ 
:t3.1S  sq.  inches. 

At  a  pressure  of  1,50(1  lbs. 
per  square  inch  this  gives  a 

total  pressure  acting  on  each 

cylinder  of  1,500  X  33.18  = 
49,770  lbs.,  or  about  25  tons. 

This  pressure  is  transmitted 

through  the  die  blocks  E  to  the 

copper  band.  The  coil  springs 
F  are  to  force  the  cylinders 
back  after  the  fluid  has  been 

released. 

Pressure  Pump  i-j,;   ,-;    • 

The     pressure     pump — which 
supplies  fluid  to  this  press — also  design- 

ed   and    constructed    by    the   Lymburner 

Co.,    is    shown    in    Fig.    6;    tliis     pump, 

which     is     of     the     du|ilex     type,   has 

D.  during  the  intake  stmke  of  the 

plunger.  The  discharge  stroke  of  the 

]ilnnger  forces  the  fluid  through  tlie  sup- 
ply  pipe   E   to   the  six  cylinders  of   the 

IIVnit.VfLTi;    PRESl 

I  rress 

1,50'0 

contr 
fluid 

Wlien  the  jiressure  has  reache 

lbs.  per  sq.  inch  on  the  gauge  th 

■oiling  lever  is  relea'Sed  and  tli 

passes  back  into  the  resei'voir  A. 

burner  co])per  band  turning  attachment. 
Besides  this  special  turning  device  there 
are  some  other  interesting  contrivances 
to  be  seen  here.  One  of  these  is  a 

special  di'aw-in  collet  chuck 
operated  liy  the  toggle  gear 

described  below,  which  has 

been  successfully  adapted  for 
use  on  several  of  the  machines 

used   throughout   the  factory. 

Special  Chuck 

The  details  of  the  chuck  (de- 
signed   and    constructed   in    the 

shop),  which  is  used  on  a  num- 
of   machines,   is   shown   in   Fig. 

8.     The  body  of  the  chuck  A  is 
threaded  to  fit  the  screw  on  the 

lathe     spindle    and     turned     on 

interior    to    the    desired    dimen- 
sions, to  receive  the  split  collet 

B.     Inside  of  this  split  collet  is 

another  split  bush  C,  turned  to 

fit  the  collet  B  and  ground  out 

TON'S  CAPAOITY  (when    in    position)    to    fit    the 
diameter  of  the  finished   shell; 

this   inner   bush    is   held   in   position   by 

two     screws     D,     which     pass     through 
slots   in   the   collet   B.     This   allows,  the 

collet  B  to  be  moved  laterally  by  means 

of  the  rod   E,  which   connects  with   the 

toggle  arrangement  at    the    rear  of    the 
lathe  spindle. 

Toggle  Arrangement 
Tlie    toggle   arrangement    is   shown    in 

two  plungers  of  "s  inch  in  diam- 
eter and  a  stroke  of  2  inch.  The 

fluid  is  drawn  from  the  reservoir  A, 

through  the  check  valve  B,  up  tlirough 

the  pipe  C  and  into  the  cylinder  chambci- 

t  UC   PI  MP 

Copper  Band  Turning 

\ttci   tl  1   (linin^  band  has  been  press- 
i  on  tile  shells  aie  taken  to  a  Rahn  & 

11  [lent ei    16-inch   lathe   shown   in   Fig. 
The  device  here  shown  is  the  Lvm- 

lU-UI    1 ]Wl,    ̂  

r^:W 
^^ 

rrKMxc  ciii'i'Ki;  r.Axu 

detail  in  the  sketch  Fig.  10.  This  de- 
vice which  has  displaced  the  hand  wheel 

previously  used  was  also  designed  and 
installed  by  the  superintendent  of  the 

shop  and  is  proving  very  efficient. 

The  cast  iron  piece  A,  which  is  screw- 
ed on  the  tail  of  the  lathe  spindle  carries 

the  two  bell  cranks  B;  these  connect  with 

the  sliding  collar  C",  by  means  of  the 
links  D.  The  short  arm  of  the  bell  cranks 

B  fitis  into  a  groove  in  the  ad.iustable  col- 
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lar  £, 
chuck, 
works 
collar 

which  controls  the  grip  upou  the  piirasrui  aud  the  shull  tillod  with  bullets 

The  slotted  end  ot'  the  lever  F  and  jarred   witli   an   air  vibrator;  they 

on  the  pin  of  a  steel  rinj;  G;  the  are  then  filled  with  resin  from  the  two 

0  revolves  freely,  lateral  play  he-  eleetrio  healed  furnaces  shown  nl   eillier 

a  special  luaeliiiie  shown  in  Fig.  1'-,  when- the  socket  is  screwed  home  by  the  power 

supplied  by  llie  mncliiue.  After  llic 
socket  is  screwed  in  the  shells  pus; 

to 

ins  adjusted  by  the  nut  H.  Tlie  bracket 
I,  which  is  secured  to  the  bed  of  the 
lathe,  carries  the  arm  F,  and  likewise 
supports  the  outer  end  of  the  rod  J. 

Band  Turning  Device 

Fisr.  9  shows  a  sketeli  of  the  Lyiuburn- 

er  band  turning-  attachment  wliieli  has 
been  doing  excellent  work  in  the  finishing; 

of  the  copper  rifling  band,  on  3..'{  and  4.5 British  shells  and  also  French  and 
Russian.  The  frame  A  of  the  device  is 
secured  to  the  shears  of  the  lathe  in  the 

desired  position.  By  turning  the  handle 
B.  the  slide  C  with  tool  D  travels  in  a 

direction  parallel  with  the  lathe  spindle: 
this  is  obtained  by  means  of  a  pair  of 
spiral  gears  beneath  the  slide  C.  The 
tool  D  is  in  such  a  position  that  the  cop- 

per is  roughed  off  with  a  sinf^le  point 
tool.  i 

While  the  tool  D  is 
roughing     the     band 
off.  the  slide    E    and 
tool  F  are  advancing 
toward       the       work; 

■when  the  roughing  is 
finished    the    forming 
tool     F     shapes     the 
band.  Lever  G  is  then 

pulled  forward  and  by 
iielion    of   the   pinion 
and  rack,  the  slide  H 
is    forced    down,    and 
the    tool    I    sizes   and 

polishes     the     coppei 
band.  The  part  of  the 
frame    J    acts    as     a 
steady  head. 

Assembling 

Fig.    11    shows   the 
assembling      bench. 
The     brass     tube     is 

screwed  into  the  dia-    kh;    n    i  iiyi.ix 

end  of  Fig.  11.  The 
man  at  the  right  ot 
the  figure  paints 
the     brass     sockets  , 
with    red    lead    and 
enters      it      into      the      nose      of 

sliell;    it   is  then   passed   across   to   the 
man  in  the  centre  who  places  the  shell  in 

ii:\\  i  NG  IN  s 

the 

KKT.s   \sriu  Sl'i;CIAL  niOVICK 

hul  at  llie  end  of  the  bench  wliere  the 
tubes  are  soldered  with  two  electric 
irons;  from  here  they  go  to  the  machine 
shown  in  the  backgTOund  of  Fig.  11, 
where  tlie  sockets  are  finish  turned.  The 

arrangement  here  is  so  compact  tliat  the 
shells  pass  from  one  operator  to  the 
other  withont  the  men  taking  more  tlian one  step. 

Socket  Screwing  Machine 
The  details  of  the  socket  screwing 

machine  (designed  and  built  by  the  Lym- 
burner  Co.)  are  shown  in  Fig.  K).  The 
frame  A  of  tlie  machine  is  secured  to  the 

bench;  this  casting  is  bored  to  receive 
the  split  collet  R,  which  is  operated  liy 

the  rod  C  as  shown. 
This  arrangement  of 
the  handwheel  has 
been  displaced  by  the 

toggle  device  de- scribed above,  which 

gives  better  satisfac- 
tion, with  increased 

production.  The  cop- 
[ler  band,  being  of  a 
larger  diameter  than 
the  body  of  the  shell, 
it  is  necessary  to 
(ilace  an  auxiliary 
hush  over  the  shell 

before  placing  in  tin- chuck. 

On  the  outer  diani 
eter  of  the  centre 
casting  A  is  placed 
the  large  worm  gear 
n.  which  meshes  with 



October  28.  1915. CANADIAN    MACHINERY 

the  worm  E.  The  shaft  F,  upon 
which  the  worm  is  secured,  runs  in 
brass  bushes  held  in  the  housing 
of  the  frame  A.  The  end  thrust 

is  taken  up  by  the  fibre  collars  shown, 
the  position  of  which  can  be  adjusteil 

by  the  tlire'aded  brass  bushes.  Tlie  driv- 
ing pulley  G  is  keyed  to  the  end  of  the 

shaft  F.  Varying  force  can  be  applied 
to  the  screwing  arrangement  by  means 
of  the  idler  pulley  H,  which  revolves  on 

a  pin  secured  in  the  arm  I;  on  the  op- 
posite end  of  the  shaft  that  cnrries  the 

nnn  I  is  the  (lever  J.  which  controls  the 
tension  put  upon  the  belt.  In  preference 
to  the  two-point  driving  arrangement 
shown  in  Fig.  1.3,  a  three-point  drive  is 
now  being  used.  The  diogs  K,  wnth  teetli 
on  the  inner  end,  are  pivoted  on  studs 
in  the  collar  L.  These  dogs  eorae  in 
contact  with  self  adjusting  bell  cranks 
M  mounted   in  the  worm  gear. 

Operation 

The  operation  is  as  follows:  the  slip 
bush  is  placed  over  the  shell  and  placed 
in  the  chuck  and  resting  on  the  ejector 

KIO,    1.5.     I'NSP'ECTIO'N    DK  IWKT.MKN "P 

1  lU  !(,  MII.LL 
left  to  light  Ml  HilU 

I      i\     Mr    Diiplissis 

)M\1I  ri'lM':    III      I\\llll,Mi:s     MONTIiK.il. 
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riiii  N,  wliii'h  is  nwsi'il  Uy  means  of  tlie 
foot  treadle  O.  The  sliell  is  tlicii  lowered 

to  posdtiiuti  and  the  ohiick  tii-hleiH'ii  by 
the  lever  coiitrollinsr  tlie  tosrirlo  doviec 

(not  shown);  tlie  ih-iviiivr  collar  is  then 
plaoed  over  tlie  shell  and  llie  lever  .T  is 

brousrht  forwaril  and  the  pins  M  com- 
iug  in  contaet  with  the  dosrs  K  cause  the 
teeth  on  the  inner  end  to  ̂ rip  and  turn 
the  socket.  When  the  socket  is  screwed 
home  the  ilovex  J  is  released,  drivinsr  col- 

lar removed  and  the  shell  ejectol  by 
means  of  tlie   fiH>t   treatlle. 

Cleaning  and  Painting 

After  the  sockets  nre  liiusli-tmiied  tiie 
t»b«  and  ptiwder  chamber  are  cleaned 
by  a  blast  of  c^unpressed  air  and  inspect- 

ed; they  are  then  taken  to  the  paintinsr 
and  dryinsr  shelves,  shown  in  Fig.  14. 

Fisr.  15  shows  a  view  of  the  inspec- 
tion room  where  the  sheHs  are  Hnally 

tested  before  beinir  crated. 

Shell   Committee 

The  Shell  Committee,  that  is  larsrely 
responsible  for  the  successful  production 
and  Insrh  test  percentasj'e  of  tliis  ]>hint. 
is  shown  in  Fig.  16. 

©   
USING  A  3-PHASE  MOTOR  AS  A 
SINGLE  PHASE  CONVERTER. 

By  Sidney  Rose. 
A  THREE-PHASE  current  can  be  ob- 

tained from  a  three-phase  induction 
motor  running  on  a  single  phase  line,  but 
as  the  motor  will  not  start  on  single 
phase  current,  some  means  must  be  pro- 

vided to  bring  it  up  to  speed.  This  can 
be  done  by  giving  the  motor  pulley  a 
sharp  turn;  but  a  still  better  method  is 
that  shown  in  Fig.  1.  A  reaction  or 
choke  coal  is  indicated  at  L,  while  R  is  a 
non-inductive    resistance.      Ti)ese    may 

When  the  motor  is  up  to  speed,  the  re- 
action coil  and  resistance  may  be  cut  out 

by  means  of  a  switch,  and  it  will  con- 
tinue to  run.  The  three-phase  motor 

when  up  to  speed  will  give  out  a  three- 
phase  current  of  the  same  frcq\iency  as 
that  of  the  single  phase  current  supplied 
to  its  stntor  when  connected,  as  shown 
in  Fig.  2.  This  is  due  to  the  fact  that 
in  the  short  circuited  secondary  or  rotor 
there  exists  a  constant  rotating  field, 

notwithstanding  the  fact  that  the  cur- 
rent exciting  the  primary  or  stator  is 

single  phase,  and,  therefore  produces 
only  a  simple  alternating  field.  This  is 
explained  by  the  characteristic  property 
of  the  short  circuited  secondary  or  rotor. 

PLATING  BY  IMPACT 

A  PROCESS  of  plating  by  impact  has 
been  in  course  of  development  by  C.  F. 
.Jenkins  ,of  Washington,  D.C.,  says  the 
Journal  of  the  Franklin  Institute.  This 

process  can  best  be  understood  if  it  is 
remembered  that,  when  an  electric 
lamp  bulb  gives  way,  a  discoloration  of 
the  inside  of  the  bulb  occurs,  and  also 

that  when  a  fuse  plug  "blows"  the  mica 
cover  is  discolored.  This  color  is  black 

when  the  fuse  is  of  lead,  but  it  is  a  red- 
dish color  when  a  piece  of  copper  wire 

is  used. 
This  would  seem  to  indicate  some  kind 

of  deposit  resulting  from  the  blowing  of 

the  fuse,  that  it  is  not  completely  vola- 
tilized. Under  a  magnification  of  300 

diameters  or  more,  minute  particles  of 
the  copper  wire  are  discovered  adhering 
to  the  cover  of  the  fuse  plug,  and,  when 
a  common  visiting  card  is  used  for  a 

cover  instead  of  the  mica,  a  decided  de- 
posit is  attained.  Repeated  charges  of 

such  a  fuse  result  in  a  complete  coating 
of  the  card.    When  this  surface  is  bur- 

easily  be  proportioned,  so  that  there  is  a 
difference  in  phase  sufficient  to  start  the 
motor  from  rest  and  bring  it  up  to 
speed. 

nished  with  some  smooth,  hard  object,  a 

shiny  polished  metal  surface  results. 
A  fuse  used  in  this  manner  is,  in  ef- 

fect, a  gun  which  throws    out  a    showc 

of  miniature  shot  so  small  as  to  be  in- 
visible to  the  naked  eye,  and  this  would 

operate  successfully  for  covering  almost 
any  surface  but  for  the  annoyance  of 
the  frequent  replacements  with  short 
pieces  of  cojiper  wire.  This  led  naturally 

to  the  development  of  a  special  "gun," 
into  the  bari'cl  of  which  a  copper  wire 
is  continuously  fed.  A  pair  of  small 
rollers  actuated  by  a  motor  pulls  the 
wire  off  the  supjdy  spool  and  projects  it 
across  the  barrel  \intil  the  end  touches 

the  opposite  surface.  The  inner  lining 
of  the  barrel  and  the  propelling  rollers 
form  a  short  circuit.  The  wire  is  imme- 

diately melted,  and  the  heat  causes  it  to 
he  thrown  out  of  the  barrel  against  any 
object  held  in  position  for  that  purpose. 

When  a  ]durality  of  wires  or  a  flat 
rildmn  is  used  in  order  to  cover  a  larger 

area  in  a  given  time,  it  is  found  desir- 
able to  add  a  propelling  force,  and  this 

is  done  by  introducing  into  the  barrel  be- 
hind the  wire  a  small  charge  of  explosive 

gas.  The  melting  of  the  wire  explodes 
the  charge  which  projects  the  miniature 
metallic  particles  that  are  momentarily 
suspended  in  the  gas  against  the  object 
to  be  coated.  It  has  been  found  that 

objects  in  great  variety  can  be  coated 
in  this  manner,  and  that  any  electrically 
conductive  material  can  bo  used  for  the 

purpose. 
  ©   

ELECTRO-PLATING  WITH  COBALT 

THE  results  of  recent  tests  in  electro- 
plating with  cobalt  are  summarized  as 

follows: — Cobalt  plating  has  a  beautiful 
bluish-white  color.  The  deposit  does  not 

tarnish  as  readily  as  nickel;  it  is  homo- 
geneous, with  a  fine,  close  grain;  it  is 

smooth  and  not  brittle,  and  will  easily 

withstand  bending  tests.  The  time  re- 
quired in  order  to  secure  a  satisfactory 

deposit  is  much  less  with  cobalt  than 
with  nickel.  Metallic  cobalt  costs  more 

than  nickel,  but  the  cost  of  the  salts  is 
of  small  importance  in  a  comparison  of 
the  two  as  to  economy  in  results. 

Because  of  the  greater  conductivity  of 

cobalt  as  compared  with  nickel,  a  cur- 
rent of  higher  density  may  be  used  in 

combination  with  a  solution  of  less  con- 
centration. The  time  required  in  the 

solution  with  cobalt  is  one-third  that  re- 
quired for  nickel,  and  there  is  a  similar 

saving  of  time  in  the  buffing-room. 

  ©   
It  seems  to  be  thought  necessary  in 

some  plants  to  have  long  lists  of  arbi- 
trary rules  for  the  government  of  em- 

ployees. As  conditions  and  the  character 
of  the  workmen  vary  so  much,  it  is  diffi- 

cult to  say  how  far  the  matter  should  be 
carried.  J  believe  that  rules  should  be 

as  few  and  simple  as  is  consistent  with 
necessary  discipline.  The  personality  of 
the  foreman  carries  much  more  weight 
than   rules. 
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Sheet  Metal  Elbows :   Their  Development  and  Laying  Off-11 
•-L-:  .  By  J.  W.  Ross 

In  order  to  thoroughly  understand  the  principles  involved  in  the  development  of  ci/lin- 
drtcal  and  other  forms,  such  as  are  met  in  sheet  metal  work,  a  considerable  hwwlrdqe  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  hij  a  close  and  pci- 
f::.stri,t  sfiuhi  of  tin   principles  and  nuthoils  em  pinned  will  well  re'pai/  the  time  spent. 

THREE-COURSE  ELBOW  OF  90 
DEGREES 

Fhi.  10  shows  the  elcvatidii  and  cross 

sectional  views  of  a  tbree-eourse 
elbow  of  90  degrees.  In  making 

these,  no  matter  -to  what  angle  of  a 
eirele  the  elbow  conforms,  it  is  not  ne- 

cessary to  draw  out  the  full  elevation 

view,  as  has  been  done  here  for  explana- 
tory purposes.  Enough  information  for 

constructive  purposes  can  be  obtained 
by  calculating  the  first  mitre  line  and 

drawing  this  to  the  necessary  measure- 
ments. 

To  calculate  this  mitre  line,  it  is  the 
practice  to  count  each  end  course  as  one 
and  the  intermediate  course  or  courses 

as  two  each.  The  sum  of  these  is  di- 
vided into  the  number  of  degrees  of  the 

■elbow,  the  result  being  the  angle  of  the 
mitre  line.  For  instance,  in  the  elbow  of 
flO  degrees,  as  shown  in  Fig.  10,  the 
courses  I  and  III  are  sach  counted  as 
^>ne,  the  intermediate  course  as  two,  the 
sum  being  4.  Now,  90  degrees  divided 

by  4  equals  221/2  degrees,  thus  the  mitre 
line  BJO  is  drawn  at  an  angle  of  221/2 
degrees  with  AO,  and  the  construction 
ABJK   proceeded   with. 

For  the  benefit  of  the  student  the 
whole  of  the  elbow  will  be  drawn.  As 
he  becomes  familiar  with  elbows  he  will 

find  it  much  quicker  to  work  from  the 
calculation  of  the  mitre  line  just  de- 
scribed. 

In  Fig.  10,  measure  off  AK  equal  to 
llo  inches  and  KO  to  2  inches.  With  0 
iis  centre  and  radii  OK  and  OA,  strike 
the  quadrants  KF  and  AE.  Draw  EFO 
at  right  angles  to  AKO.  As  this  is  a  90- 
•degree  elbow  and  of  three  courses,  then 
each  end  course  will  be  counted  as  one 
and  the  centre  course  as  two,  which  will 
equal  4.  Now  divide  the  quadrant  AE 
into  four  equal  parts.  Through  these 
lioints  draw  a  straight  line  from  0,  thus 
locating  tlie  lines  OB,  OC,  and  OD,  and 
dividing  the  angle  of  90  degrees  into 

four  parts  of  221/2  degrees  each,  this  be- 
ing 221/2  degrees  each  for  the  courses  I 

and  III  and  45  degrees  for  the  course  II. 

At  risht  angles  to  AK  draw  in  the 
lines  AB  and  K.T,  intersecting  the  mitre 
line  BJ.  Similarly  draw  at  right  angles 
to  EF  the  lines  DE  and  GF  to  the  mitre 
line  DG.  Connect  B  to  D  by  a  straight 

line,  which  will  be  tangent  to  the  quad- 
rant AE  through  the  point  C.  Also  con- 
nect .1  to  G  hy  a  straight  line.  On  this 

construction  the  outline  of  the  elevation 

of  the  elbow  is  shown  as  ABCDEFGH- 

•IK,  Fig.  10.  The  sections  ABJK,  BCHJ, 
CDGH  and  DEFG  are  all  equal,  the 
first  forming  No.  I.  course,  and  the  sec- 

ond and  third  sections  No.  II.  course, 
while  the  last  section  forms  No.  III. 
course,  the  reason  being  readily  seen 
wliy  each  end  course  is  counted  as  one, 
and  inteririediate  courses  as  two.  Ob- 

viously if  the  complete  templet  is  laid 
out  for  course  I.,  it  will  also  be  a  com- 
|)lete  templet  for  course  III  and  a  half 
templet  for  course  II. 

Construct  the  lo  sectional  view  A4K, 
using  41  as  centre  and  41A  as  radius. 
Divide  into  the  desired  number  of  equal 
.spaces.  A4K  has  six  equal  spaces,  and 

are  numbered  as  1,  2,  .'1,  4,  5,  (i,  7.  These 
points  are  projected  up  to  tlie  mitre  line 

B'.T,  all  the  lines  being  drawn  at  right 
angles  to  AK  and  parallel  to  AB  and 
K.J.  The  intersections  of  these  lines  on 
the  mitre  line  are  numbered  in  relation 

to  their  divisions  on   the  semi-circle,  as 

over  to  Fig.  11.  Similarly  transfer  over 
the  remainder  of  the  distances  on  Fig. 
10  to  tlieir  allocated  positions  on  Fig.  11. 
An  even  curve  drawn  through  these 

located  points  defines  the  rivet  or  mitre 
line.  If  suitable,  these  intersecting 
points  may  be  used  for  rivet  pitch 
centres,  laps  being  added  accordingly. 
JGDGJBJ,  Fig.  11,  shows  the  complete 
templet — with  rivet  holes  and  laps — for 
the  course  No.  II.,  Fig.  10.  The  templets 
for  the  courses  I.  and  II.  are  shown  by 
drawing  a  line  through  HCH,  Fig.  11, 
flius  halving  the  templet,  each  half  be- 

ing  tlie   templet  for  either  course. 
It  will  be  seen,  as  previously  pointed 

out,  that  all  the  construction  lines  for 
the  pattern  can  he  obtained  from  the 
first  calculated  mitre  line,  as  BJ,  Fig.  10, 
thus  obtaining  the  pattern  for  courses  I. 
and  III.  and  the  half  pattern  for  course 
II.  It  will  be  also  noticed  that  in  the 

preceding  jiroblems  the  vertical  or  longi- 
tudinal seams  of  the  courses  are  placed 

on  the  inside  tliroaf  of  the  elbow,  as  FE, 
3;  CFE,  Fig.  5; 

shown  on  the  mitre  line  by  the  numbers, 

7-,  6",  5",  4-.  .'i-,  2-.  1-.  From  these  points 
draw  in  the  lines  C-6'.  5-5',  etc., 
parallel  to  the  lines  BD  and  JG. 

Measure  off  the  stretchout  HCH.  Fig. 
11,  equal  to  the  stretchout  of  the  neutral 
diameter  AK  or  CH,  Fig.  10.  This  equals 

11/2X3-14,  which  is  nearly  4^4  inches. 
HCH,  Fig.  11.  is  measured  off  4% 
inches,  and  divided  into  12  equal  spaces, 

which  is  twice  the  spaces  in  the  1/,  sec- 
tional view  A4K,  Fig.  10.  Parallel  per- 

pendiculars are  drawn  to  HCH  through 

these  located  ]ioints  shown  as  1'1°1°, 
2'2°22,  S^S'-y-.  etc.  Set  the  dividers  to  the 
distances  7°?^,  or  7''7^,  Fig.  10,  which  are 

equal,  and  transfer  over  to  7°7'  and  I'l", 
Fig.  11.  Reset  the  dividers  to  the  dis- 

tance 6°6'  and  6°6-,  Els'.  10,  also  transfer 

and  also  KJ  of  course  I. ;  JG,  course  II. ; 

CF,  course  III.,  of  Fig.  10.  This  is  the 
usual  practice  in  the  ligliter  gauges  of 

plate. 

In  the  heavier  gauses  the  seams  are 

generally  placed  on  the  centre  line  of  the 
elevation  view,  as  shown  in  Fig.  12,  also 
in  Fig.  14,  the  seam  of  alternate  courses 

being  in  line,  whilst  the  seam  of  the  ad- 
jacent courses  are  diametrically  op- 
posite. The  seams  being  placed  at  these 

points,  naturally  change  the  contour  of 
the  templet  usual  to  the  preceding  prob- 
lems. 

Of  course,  if  the   precedintr  jiroblems 
are  made  in  the  heavy  gauges,  it  would 
be  better  to  locate  the  seams,  as  will  be 

described   in   the   followim:;-  problems. 
Elbow  With  Inner  and  Outer  Courses 

Fig.  12  shows  the  elevation  and  cross 
sectional    view    of    a    cylindrical    three- 
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course  i)0-tlei;ree  elbuvv  of  hi'iivirr  iilnle, 
willi  inner  and  outer  courses. 

In  Figr.  10  anJ  in  preooilinv'  iirnblenis 

on  elbows  ol'  li^ht  plate,  tlie  (liaiui'lei-s 
of  the  courses  were  the  s<ime  tlirougbout 

in  each  elbow.  This  necessitated,  for  fit- 
tins:  up  purposes,  that  the  siirtli  senni  of 
a  course  should  be  slightly  opcneil  out 
by  machine  or  by  hand  methods,  so  that 
it  would  lit  over  its  adjacent  course.  In 

the  heavier  gauges  this  would  be  inad- 
visjiblo,  and  to  overcome  this,  elbows  arc 
made  with  inner  and  outer  as  well  as 

telescopic  or  clinker  coiirses.  Fig.  12 
shows  an  elbow  constructed  with  the  in 

and  out  courses,  showing  the  thickness 

of  the  material  for  explanatory  pur- 

poses. 
Draw  AK,  Fig.  12,  equal  to  the  outside 

diameter  of  the  elbow,  thus  showing  the 
thickness  of  tlie  plate.  The  inside  diam- 

eter is  IS  inches,  the  plate  lieing  '  4-inch 
thick;  the  outside  diameter  will  be  IS'l' 
inches,  and  the  neutral  diameter  18' ^j 
inches. 

treasure  K(1  ei|ual  to  24  inches.  These 

to  the  lines  AM,  .IK.  'I'hc  li>ngituilin:il 
seam  for  this  course  is  located  at  4m-'. 
The  girth  seam  at  B.I. 

The  neutral  diameter  of  the  elbow  is 

I8V4  inches;  the  stretchout  will  equal 
18''4.  multiplied  by  3.14,  or  3  1-7,  which 
equal  57  5-lG  inches  along  the  lino 
y.VKS,  Fig.  12A.  Divide  this  into 
twelve  equal  parts,  erect  perpendiculars 
through  these  points  and  number  as 
shown,  care  being  observed  to  locate  the 
vertical  scams  in  their  correct  positions, 
4'4-,  4'4-.  at  the  lines  SS,  SS.  Set  the 

dividers  to  tlic  distances  7'"-,  6'6-,  5'5^ 
etc..  Ki;;'.  12,  and  transfer  over  to  their 
relative  positions  on  Fig.  12A.  Draw  in 
an  even  curve  tlirougli  these  points  for 
the  rivet  line,  each  point  also  being  a 
rivet  centre. 

For  14-inrli  |i!iile  I  lie  rivet  will  be  1/2- 
inch  diiinu'tcr.  :i]ii;  l  lie  holes  through  the 

measurements  may  be  reduced  to  scale  for 
paper  practice,  say,  1  into  1  foot.  With 
O  as  centre  and  OA  as  radius — A  being 
the  point  located  as  the  inside  of  the 
elbow — strike  the  quadrant  AE.  Simil- 

arly with  0  as  centre  and  OK  as  radius, 
strike  the  quadrant  KF.  Thus  the  inside 

diameter  of  these  quadrants  will  re|jre- 
sent  the  inside  diameter  of  the  elbow- 

As  this  is  a  three-course  elbow,  divide 
the  quadrant  AE  into  four  equal  parts, 
as  A  to  B.  B  to  C.  C  to  D,  and  D  to  E. 
Through  these  points  draw  straight 
lines  from  O,  thus  locating  the  mitre 
lines  BO  and  DO  of  the  elbow.  At  right 

angles  to  .\K  draw  up  the  lines  indicat- 
ing the  thickness  of  the  plate  to  the 

mitre  line  B.T,  as  AB  and  K-T.  As  EFO  . 
is  at  right  angles  to  AKO,  draw  in  the 
lines  DE  and  GF  at  right  andes  to  EF. 

The  intermediate  course  is  an  outer 

one:  therefore,  draw  in  the  thickness  of 
the  plate,  as  shovna,  BCD  and  -THG. 
Locate  the  neutral  diameter  71.  and  with 

4^  as  centre  and  4^7  as  radius,  strike  the 
neutral  half  plan  view  741.  Divide  this 
semi-circle  into  sis  equal  parts  and 
number  as  7.  6,  5.  4,  3,  2,  1.  Draw  the 

projection  lines  66^6^  55'5-,  etc..  parallpl 

plate  9-16-ineh  diameter.  A  suitable  lap 
for  this  pattern  will  be  twice  the  diam- 

eter of  the  rivet  hole,  which  equals 
,  2X9-16  r=l%,  this  being  measured  from 
the  rivet  line. 

Fig.  12A  shows  the  completed  tem- 
plet for  courses  I.  and  III.  The  develop- 

ment for  course  II.  is  similar,  with  the 
exception  that  its  stretchout  is  longer 
than  the  stretchout  of  course  II. 
When  one  course  fits  over  another,  the 

stretchout  is  based  on  whether  a  tight, 
easy  or  slack  fit  is  required,  according 
to  the  nature  of  the  work.  In  a  previous 
article  it  was  explained  that  for  good 
steam-tight  work  the  outer  course  would 
be  made  longer  by  an  amount  equal  to 
6.2  times  the  thickness  of  the  plate.  For 
an  easy  fit  61/2  times,  and  for  a  slack  fit 
7  times,  is  used  for  easy,  quick  and 
economical  assembling  of  the  parts. 

The  course  I.  equals  57  5-16 ;  there- 
fore, the  stretchout  of  course  II.  will 

equal  57  5-16  +  (7  X  Vi)  =  58  1-16  in. 
Mark  off  CH.  Fig.  13,  equal  to  581-16 
inches.  Divide  into  twelve  equal  spaces 
and  erect  perpendiculars.  Number  each 
point  accordingly,  so  that  when  rolled 
up  the  Innsitudinal  seam  will  be  located 

ill  the  centre  of  the  elevation  view  sim- 
ilar to  course  J,  but  diametrically  op- 

posite. Transfer  tiie  distances  from 

course  1.  to  cacli  side  of  I'll,  Pig.  13,  as 
sliown.  Draw  in  the  curve  of  rivet  lap, 
locate  the  holes  and  add  on  the  laps. 
Divide  the  rivet  lines  SS,  SS  into  the 
s:iuie  number  of  equal  spaces  for  the 
rivet  centres. 

  ®   
METALS  USED  IN  MAKING  SHELLS 

Till-;  uk'ImIs  iiccdca  lo  i'\ci-iil.'  Ihc  war 
orders  already  placed  are  cslimn.ted  at 
over  10  per  cent,  of  tlie  1914  coppwr  pro- 

duction of  the  United  Stales,  about  7 

l)ea'  cent,  of  the  spelter  output  and  near- 
ly 20  per  cent,  of  the  lead  production, 

says  the  London  Iron  and  Coai  Trades IJcview. 

A  British  IS-pounder,  or  3.3-in.  shrap- 
ncil,  requires  5  lb.  Qi/g  oz.,  of  brass  con- 

taining 66  to  70  per  cent,  copper,  or 
nearly  3%  lb.  A  small  copper  band 
around  the  shell  adds  4%  oz.,  making 
the  total  copper  4.04  lb. 

Spelter  consumption  for  a  shell  of  this 
size  is  about  1.87  lb. 

Lead  bullets  weighing  7.92  lb.  and 

composed  of  7  parts  le^d  to  1  part  anti- 
mony, constitute  the  metal  load  of  the 

projectile. Estimating  the  total  orders  for  shrap- 
nel and  other  shells  placed  in  the  United 

States  by  Europe  at  25.000,000  they 
would  call  for  a  toial  of  101,000,000  lb. 
of  copper,  46,750,000  lb.  of  spelter  and 
173.250,000  lb.  of  lead.  Actually  the 
metal  consumption  is  larger,  as  a  fair 
proportion  of  the  shells  are  4.5-in.  how- 

itzer shells  using  more  brass;  some  6-in.. 

71/2-in.,  and  probably  9-in.  shells  are  al- 
so being  made. 
Rifle  cartridges  are  made  of  copper 

mainly,  1  lb.  of  it  being  used  in  making 
24  Lebel  cantridges,  a  type  widely  used 
liy  the  French  army.  Every  125  of  these 
take  1  lb.  of  spelter  and  a  .small  amount of  nickel. 

Steel  consumption  per  shell  varies 
widely  in  different  types.  A  finished 
3.3-in.  shell  contains  6  lb.  15%  oz.  of 
steel,  the  shell  Aveighing  6  lb.  5%  oz. 
and  the  diaphragm  91/2  oz.  If  the  shell  is 
made  from  a  steel  bar,  the  weight  is 
about  17  lb.,  while  a  forging  for  the 
same  purpose  weighs  approximately  141/2 
lb.  and  a  bottle  made  by  the  seamless 
tube  process  somewhat  less. 

  ®   

Evolution  of  the  Periscope. — The  first 
submarine  periscope  was  invented  in 
1854  by  Marie  Davy,  but  nothing  very 
practical  was  designed  till  about  forty 

years  later.  Mangin's  periscope  con- 
sisted of  a  ring-shaped  mirror  which  en- 

abled the  horizon  all  around  to  be  viewed. 
The  picture  was  reflected  downwards 
through  the  tube,  but  it  was  very  small 
and  distorted. 
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Machine  Shop  Production  of  9.2"  High    Explosive  Shells 
In  ricw  uf  the  fart  that  the  inaiuijactnrc  of  high  explosive  shells  of  sizes  probably  up  to 

and  including  12  inches  diameter  is  likely  to  be  undertaken  at  an  early  date  in  Canada,  the 

following  data  relative  to  the  machining  operations  on  the  9.2  size  will  doubtless  prove  both 
interesting  and  instructive.  Wc  are  indebted  to  Alfred  Herbert,  Ltd.,  Coventry,  England,  for 
the  text  and  illustrations  ivhich  girt  a  fair  idea  of  the  work  involved. 

TWO  alternative  designs  of  9.2-incli 
hio;h  explosive  shells  have  been 
issued.  The  first,  Mark  IV/L,  is 

a  ''closed  in"  shell  of  conventional 
type,  while  the  alternative  design,  Mark 

II/L,  has  a  screwed-in  base  plug  similar 
to  the  larger  naval  shells.  The  latter 

design  enables  "block  filling"  to  be 
used,  and  as  this  is  now  becoming  prac- 

tically universal,  it  would  appear  that 
the  Mark  IV/L  shell  will  not  be  used 

very  extensively  and  need  not,  there- 
fore, be  discussed  meantime. 

The  forging  for  the  Mark  II/L  body 
is  made  with  the  nose  end  closed,  the 
bore  is   forged  fairly  close  to  size,  and 

Ciiiiic  In, lis  designed  specially  to  secure 
lis  (juality  and  quantity  production. 

An  outline  sequence  of  the  operations 
IS  shown  in  the  line  drawing  (Fig.  1), 

the  shaded  portions  indicating  the  work 
done  at  each  handling.  Before  com- 

mencing reachiuiug  operations,  the  nose 
end  of  tlie  forging  should  be  roughly 
squared  up  with  a  fettling  wheel,  to 

present  a  fairly  true  surface  for  start- 
ing the  drill,  in  second  operation. 

Operation  1. — The  cutting  off  is  done 
on  an  ordinary  engine  lathe  of  suitable 

size,  fitted  with  a  bell  chuck  and  a  re- 
volving steady  in  the  tailstock  for  sup- 
porting the  forging.     In  cutting  off,  the 
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THE   HATI'IIEIi    IMjRTIUXS   SHOW    WHEUE    IIACHIXED AT  EACH  OPERATION. 

the  outside  has  a  generous  machining 
allowance  to  take  care  of  eccentricity  in 
the  bore  of  the  forging.  Alfred  Her- 

bert Co.  have  given  much  consideration 
to  the  machining  processes  of  this  shell, 
and  have  in  course  of  manufacture  ma- 

position  of  the  tool  should  be  carefully 
measured  from  the  inside  of  the  forging, 
so  as  not  to  leave  an  excessive  amount 
of  metal  for  removing  from  the  bottom 
end  of  the  bore. 

Operation    2. — The    forging    is    next 

i-liiicked  on  a  special  fixture  on  a  heavy 

vertical  drilling  machine,  the  fixture  be- 

ing of  a  type  which  centralizes  the  forg- 
ing from  the  rough  bore.  A  2i4-in.  hole 

is  drilled  through  the  nose  and  the  mouth 
of  tlie  hole  coned. 

Operation  3. — Tliis  consists  of  rough 
and  finish  turning  the  parallel  part  of 
the  outside  diameter,  and  is  done  on  an 
engine  lathe.  The  shell  is  gripped  at 

the  open  end  by  the  inside,  so  as  to  en- 
sure the  rough  bore  running  true,  while 

a  running  centre  fitting  in  the  hole 
drilled  at  second  operation  supports  the 
nose  end.  Multiple  turning  tool  holders 

can  be  used,  reducing  thereby  the  turn- 
ing time  considerably. 

Operation  4. — Profile  turning  the  nose, 
finish  boring  the  nose,  and  threading 
constitute  the  fourth  operation.  This  is 

being  done  on  a  simplified  "Herbert" 
No.  9  combination  turret  lathe,  the  spe- 

cial equipment  of  which  consists  of  a 
bell  chuck  for  gripping  by  the  open  end, 
and  a  three-point  steady.  The  machine 
is  fitted  with  a  special  profile  turning  at- 

tachment, while  the  screwing  is  done 
with  a  patent  chasing  saddle.  The  whole 
of  the  machining  at  this  operation  is 
done  from  the  cross  slide,  therefore  the 

hexagon  turret  and  the  quick  power  tra- 
verse are  entirely  omitted,  simplifying 

the  machine  considerably. 

Operation  5. — This  consists  of  boring' 
the  parallel  and  profiled  interior.  The 
inacliine  for  this  operation  is  shown  in 

the  line  drawing  (Fig.  2),  and  is  a  spe- 
cial turret  lathe  adapted  to  the  work  of 

shell  boring.  The  headstock  has  a  two- 
step  cone  for  6y2-in.  belt  and  duplex 

back  gearing.  With  a  two-speed  coun- 
tershaft, 12  spindle  speeds  are  available. 

The  bed  length  gives  sufficient  travel  for 
the  turret  slide,  and  provides  a  base  for 
carrying  the  support  for  the  formers. 

The  turret  slide  is  of  a  special  form 
and  carries  a  special  turret.  The  hase 
of  the  turret  forms  a  circular  turntable 

located  in  a  recess  in  the  slide,  and  held 
down  by  a  circular  gib.  The  upper  part 
of  the  turret  consists  of  two  massive 
bosses  with  loose  caps,  which  form  a 

long  support  for  the  boring  bar,  in  which 
it  can  bo  securely  clamped  by  four  nuts. 
The  turret  slide  carries  an  indexing  bolt 
arranged  to  lock  the  turret  in  either  of 

two  .stations  180°  apart,  and  the  turret 
can,  in  addition,  be  solidly  clamped  to 
the  slide  by  two  clamping  pads.  These 
are  for  use  with  double-ended  boring 
bars  not  controlled  by  a  former,  which 
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woiilil  thus  oiiablo  tbo  maohino  to  be 

used  for  boring  Mark  IV/L  sliell  if  ro- 
•liiired. 

Wlu'ii  using:  former  conlrnllod  boriiiir 
bars,  tbe  inilexinir  bolt  is  ilisciiirnsroii.  and 
the  turret  loft  free  to  rotate  under  the 

influerieo  of  the  former  slide.  'I'lie  tur- 
ret slide  has  an  apron  of  the  standard 

type,  and  is  provided  with  the  usual 

quiek  power  traverse  motion  alonir  tlie 
bed.  Tliere  are  two  automatic  and  dead 

stops  for  the  two  stations  of  the  turret, 

which  operate  when  the  motion  of  the 
turret  is  towards  the  headstoek.  The 

turret  has  si.x  ehansres  of  reversible  feed, 

by  tJiree-step  cone,  gear  chansre  in  the 
apron,  and  reverse  box.  Pump  and  oil 

supply  to  the  bar  for  eaeh  statiini  of  the 
turret  are  provided,  arransremcnts  beinjr 
made  for  aeeommodatin'r  the  varying 
an2:\ilar  positions  of  the  turret  when 
nsiuLT  former  controlled  bars. 

The  borintr  bar  is  made  of  steel,  and 
in  a  bracket  at  the  tail  end  is  carried 

the  tracer  roller,  which  ena:ages  with 

the  former.  Provision  is  made  for  put- 

ting on  the  cut  from  this  end  of  the  bor- 
ing bar,  which  thus  enables  cuts  to  be 

started  at  the  nose  end  of  the  shell,  the 

turret  traversing  away  from  tlie  liead- 
stoek.  This  is  an  advantage,  as  the  chips 

are  luore  easily  carried  out  of  the  bore. 
A  bracket  attached  to  the  bed  of  the 

machine  supports  the  boring  bar  rigidly 

under  the  cut,  and  can  be  easily  moved 

out  of  the  way  for  taking  the  shell  out 
of  the  chuck.  The  chuck  used  is  of  a 

simple  design,  and  the  outward  end  of 

the  shell  is  supported  in  a  three-point 
steady. 

Operation  6. — This  consists  of  boring 
the  thread  to  receive  the  base  plug, 

counterboring  the  end,  form- 
ing the  baud  groove,  and  the 

waved  ribs.  It  is  done  on  a 

combination  turret  lathe, 
similar  to  that  used  for  the 

fourth  operation,  except  that 

the  profile  attachment  is  not 

included.  The  boring,  chas- 
ins     and     forming     of     the 

which  is  utiached  to  tlie  siiell  itsoll'.  The 
shell  is  chucked  as  in  the  fifth  operation. 

Operation  7. — This  consists  of  sirew- 

iug  in  anil  lixiug  the  base  plug  (the  nui- 
chining  of  which  is  described  later);  be- 

ing a  iiand  ojieration,  it  needs  no  coui- 
nienl. 

Operation  8. — The  copper  liand  is 
pressed  on  by  any  suitable  type  of  press 
wliich  ijiay  be  available. 

Operation  9. — The  forming  of  the 
band  is  done  on  engine  lathes,  the  chuck- 

ing being  done  by  a  screwed  peg  fit  ted 
in  the  nose  of  the  shell,  which  is  locked 

up  by  a  coned  lock  nut.  The  base  end 

may  be  supported  either  by  a  dead 

centre  in  the  base  plug  or  else  by  run- 

ning ill  a  three-point  steady  on  (he  out- 
side diameter.  The  latter  is  ]irobably 

the  better  method,  as  it  ensures  concen- 
tricity between  the  band  and  the  body 

of  the  shell. 

Owing  to  the  rather  complicated  form 

of  the  band,  a  number  of  tools  are  re- 

quired, and  these  may  be  carried  in  a 

suitable  linlder,  each  tool  being  succes- 

sively applied  to  the  work,  being  posi- 
tioned by  suitable  stops. 

Operation  10. — This  consists  of  facing 

off  till'  l)ase  idug  in  position,  and  form- 
ing the  radius  on  the  end.  The  opera- 

tion is  ])erformed  on  an  engine  lathe,, 
the  nietliod  of  chuckincr  being  the  same 

as  in  the  ninth  operation. 

The  Base  Plug 

Operation  1. — The  forging  is  held  in  a 
tliree-jaw  chuck  on  an  engine  lathe,  and 

I  he  7-iii.  diameter  is  turned,  faced  and 
centred. 

Operation  2. — This  is  performed  on  a 
combination  turret  lathe,  similar  lo  that 

Operation   3. — The    two  lommx    holes 

lire     drilled     on     a     single  spindle     ball 

liearin,T:    drilling    machine,  the   jig    used 
being  of  simple  design. 

The  Nose  Bush 

.Mdiougli  it  is  permissible  to  form  the 
nose  bush  solid  with  the  shell  body,  we 

consider  it  better  practice,  on  a  shell  of 
this  size,  to  make  a  separate  nose  bush, 

as  it  enables  a  stronger  boring  bar  lo  be 
used  for  the  lifth  o|)enUion  on  the  shell 

body. 

Operation  1.— The  hhuiks  are  cut  off 

to  length  oM  ;iny  type  nl'  cut  I  ini:-olT  ma- chine. 

Operation  2. — This  is  done  on  a  No.  4 

(■;i|istaii  lathe,  the  external  thread  diam- 
eter being  turned  and  chased,  and  the 

l.!)-in.   hole   drilled,  bored   and   coned. 
Operation  3. — This  is  also  done  on  a 

No.  4  capstan  lathe,  the  bush  being  held 
in  a  .special  chuck  and  drawing  back  by 
the  external  thread.  The  2-iii.  thread 

diameter  is  finish-bored,  recessed  and 

chased,  and  the  outside  diameter  formed. 

Operation  4. — This  consists  of  drilling 
the  hole  for  the  fixing  screw,  and  is  done 

on  a  threc-spindle  liall  bearing:  drilling 

machine,  the  tools  being  of  a  simjile  de- 
sign, and  calling  for  no  comment. 

  ®   
Sometimes  a  machine  screw  breaks 

off,  and  then  if  you  don't  know  just  how 
to  remove  it  you're  up  against  it.  Next 
time  this  happens  go  at  it  in  this  way: 

"Pake  a  small  square  chisel  and  sharpen 
it  to  a  point.  Then  drill  a  small  hole 
in  the  machine  screw  you  want  to  take 

out.  Insert  the  point  of  the  chisel  in 
the    hole    in    the    screw    and    strike    the 

FIG.    2.     OUTLIXE    lUtAWING    OF    SPECIAL    LATHE    FOR    BORI  Mi    'i -'    IN.    in(;il    lOXI'LOSIVE    HOWITZER    SHELL    BODIES. 

band  grooves  are  all  done  from  the 

square  turret,  the  waving  being  done 

from  the  back  of  the  cross  slide  by  a 

special  slide  operated  by  a  former  cam. 

used  on  the  body  in  the  sixth  operation. 
The  threads  are  rapidly  cut  with  a 

patent  chasing  saddle,  separate  rough 
and  finish  chasers  being  used. 

blunt  end  of  the  chisel  a  pretty  good 
blow  with  a  hammer.  After  that  it  will 

be  an  easy  matter,  by  using  a  wrench, 
to  turn  the  screw  out. 
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THREADING  DIES    AND   PIPE-CUT- 
TING TOOLS 

By  J.  E.   H. 

'PHE  article  under  the  above  heading-  by 
P.  W.  Blair  in  the  August  issue  of 
The  Power  House  is  all  right  so  far  as 

it  g-oes.  I  wish  to  differ  with  him  on 
one  point,  however.  Witli  reference  to 

securing  good  threads,  he  writes,  "The 
whole  secret  lies  in  the  proper  care 
taken  of  the  tools  and  the  lubricant 

ii.sed."  The  lubricant  and  care  used 
are  certainly  important  points  in  con- 

nection with  threadino'  .tools,  but  the 
proper  design  of  the  die  or  chasers  is 
much  more  so.  Mr.  Blair  draws  atten- 

tion to  several  important  matters  but 
does  not  give  the  information  necessary 
for  their  proper  appreciation.  I  have 
had  some  experience  along  this  line  and 
will  endeavor  to  place  the  matter  be- 

fore your  readers  in  greater  d'etail. 

Getting  Good  Results 

To  get  good  results  in  threading  at 
one  cut  the  experience  of  tiie  National 
Tulie  Co.  shows  that  a  die  should  have  a 

suitable  number  of  chasers,  the  approx- 
imate number  being  determined  by  the 

size  of  the  die. 
Machine  or  adjustable  hand  stocks 

and  dies  for  %-inch  up  to  ly^  inches 
should  have  at  least  4  chasers;  IVa  in  to 
4  in.  should  have  approximately  6  chas- 

ers; 41/2  in.  to  8  in.,  say  8  chasers;  9  in. 
to  12  in.,  say  12  chasers;  12  in.  to  16  in., 
say  14  chasers,  and  17  in.  to  20  in.,  say 
16  chasers. 

Some  readers  of  this  journal  may  not 
agree  with  the  above  table,  but  in  prac- 

tice the  results  obtained  have  been  the 
best  possible  after  numerous  tests.  The 
experience  of  pipe  manufacturers  and 
others  who  do  their  own  threading  by 
machinery,  shows  that  steel  and  iron  pipe 
can  be  threaded  equally  rapidly  and  ef- 

ficiently when  the  proper  form  of  die  is 
used,  and  the  same  may  be  said  for  pro- 

perly designed  dies  used  in  ordinary 
hand    stocks. 

In  order  to  obtain  good  results  in 
threading  any  metal,  the  die  must  be 
made  to  cut  and  the  pushing  effect  must 
be  avoided.  A  cliaser  which  pushes  the 
material  off,  instead  of  cutting  it  freely, 
causes  the  threads  to  break  out  of  the 

die.  A  die  should  be  made  with  the  pro- 
per consideration  for  the  following 

points:  Lip,  chip  space,  clearance,  lead 
or  throat,  and  sufficient  number  of 
cliasers. 

Lip 

This  is  also  known  as  hook  or  rake, 
and  is  the  inclination  of  tlie  cutting 
edge  of  the  chaser  to  the  surface  of  the 
pipe,  as  shown  diagrammatically  in  Figs. 
1  and  2.  This  effect  may  be  secured  by 
millins-  the  cutting  face  of  tlie  chaser, 
or  by  inclining  the  latter.  The  lip  angle 
should  be  from  15  to  25  degrees,  deipend- 

ing  upon  the  style  and  condition  of  tlie 
chasers  and  chaser-holders. 

Fig.  1  shows  a  chaser  properly  lipped 

for  cutting  ordinary  steel  pipe,  the  un- 
broken line  showing  how  the  lip  should 

be  ground.  Care  should  be  taken  when 
sharpening  the  face  of  the  chaser  to 
maintain  a  good  cutting  angle — shown 
by  the  dotted  line.  Grinding  back  the 
face  of  the  cliaser  does  no  harm  if  pro- 

perly done. 
Fig.  2  shows  a  die  lipped  for  cutting 

open-hearth  steel  pipe,  which  requires  a 
long,  easy  lip  on  account  of  the  tough 
character  of  the  material:  the  angle 

should  be  about  25°. 
Fig.  3  shows  a  form  of  commercial 

die  wliich  is  unsuitable  for  properly 
threading  steel  or  wrought  iron  pipe. 
Tlio   dotted    line   showis   how    the   die    is 

THRKADING 
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usually  made,  in  spite  of  the  fact  that 
(his  plainly  makes  a  duller  cutting  edge 
than  when  ground  as  shown  by  the  full 
lines. 

Chip  Space 

This  is  the  space  required  in  the  die- 
holder  in  front  of  the  chaser  to  allow 
room  for  the  accumulation  of  chips. 

"The  importance  of  this  feature  cannot 
he  too  strongly  emphasized,"  says  the 

•  National  Bulletin,  "for  if  insufficient 
space  be  allowed,  the  chips  will  rapidly 
pack  in  front  of  the  chaser  and  will  soon 

begin  to  tear  the  thread."  If  the  chip 
space  is  too  small  the  die  or  chaser 
should  project  considerably  beyond  the ring. 

Chip  space  is  a  particularly  impor- 
tant consideration  in  dies  used  for  cut- 

ting open-hearth  steel  pipe,  as  anip'e 
space  is  needed  to  care  for  the  long, 

tough  chips  produced  in  threadim;'  this material.  The  lack  of  this  feature  in 

many  commercial  dies  causes  mucli  of 

the  difficulty  often  experienced  in  thread- 
ing this  class  of  pipe. 

Clearance 
This  consists  of  the  angle  between  the 

threads  of  the  cluisers  and  the  threads  of 

the  pipe.  \Vlien  the  chaser  has  been  in 
use  for  some  time,  the  sides  of  the 
threads  become  polished,  brigliter  at  the 

cutting  edge,  and  gradually  shading  al- 
most to  their  original  color  at  the  back. 

The  chaser  of  a  die  which  shows  this 
condition  will  work  freely,  cut  clean,  will 
not  tear  the  threads  and  will  be  durable. 
When  the  chasers  of  a  die  show  a  polish 
from  the  cutting  edge  to  the  back,  there 
is  a  lack  of  clearance  causing  the  cut- 

ting edge  to  work  hard,  heat,  and  make 
a  rough,  torn   thread. 

Lead  or  Throat 

This  is  the  angle  which  is  machined  or 
ground  on  the  front  of  each  chaser  to 
enable  the  die  to  start  on  the  pipe.  The 

proper  amount  of  lead  is  about  three 
threads.  As  the  heaviest  cutting  is  done 
by  the  lead  it  should  have  a  slightly 
greater  clearance  angle  than  the  rest  of 
the  threads  on  the  chaser.  It  should  be 
noted  that  if  the  lead  on  only  one  chaser 
requires  grinding  to  sharpen  it,  the 
whole  set  must  be  gone  over  in  order  to 
make  the  die  cut  evenly. 

Lubricant 

The  best  die  made  will  not  pmduce 

good  results  with  poor  oil.  A  lubricant 
jjarticularly  adapted  to  power  machines 
where  there  is  a  steady  flow  of  lubricant 

and  which  is  also  inexpensive,  is  com- 
])0ser  of  30  per  cent,  cotton  seed  oil 
iind  70  per  cent,  light  neutral  oil. 

For  hand  tools,  No.  1  lard  oil  may  be 
used  with  success,  as  cottonseed  oils 
have  a  tendency  to  gum  up  if  the  dies 
are  not  in  constant  service. 

A  die  made  by  experienced  tool  mak- 
ers with  due  regard  to  the  points  men- 

tioned will  thread  wrought  iron  or  steel 

pipe  with  good  results.  Much  of  the 
pipe  on  the  market  is  steel,  and  it  is 
naturally  somewhat  more  difficult  to 
thread  with  the  old  form  of  die. 

In  a  paper  by  T.  N.  Thomson,  read  iie- 
f've  the  American  Society  of  Heating 

a:ul  Ventilating  Engineers,  the  author 
said:  "  The  power  required  to 
tliread  mild  steel  pipe  with  a  properly 

made  die  is  not  much  more  than  that  re- 
quired to  thread  wrought  iron  with  the 

same  die,  and  much  less  than  the  power 
required  to  thread  wrought  iron  pipe 

with  a  common  die." 
  ©   

Executive  ability  can  doubtless  be  cul- 
tivated by  study  and  experience,  but  the 

man  who  has  no  natural  talent  in  that 

direction,  will  never  be  a  success  as  a 
foreman,  superintendent  or  manager. 
Tact,  or  a  knowledge  of  human  nature, 
which  enables  one  to  treat  each  workman 

so  as  to  bring  out  the  best  that  is  in 
him.  is  a  very  essential  requirement. 
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MANUFACTURE   AND   USES   OF  liu-a:o    luiumnl     of    \vnnig:li1     manganese      deliiliia,  Iml    no  niarkcl    cuiM   ho   fo»n<l 
WROUGHT  MANGANESE  hionze  is  used  hy  powiUvr  and  oxplosive      for  it. 

BRONZE  inanuraeliirers      in      sitiuitions       where  A  very  pure  zinc  is  iirculiiccd  in  Kast- 

.lossc  L.  .Iiiius"  strenirth    and    non-oorro.siveni'ss     is     do-      ern    Pennsylvania    from    a    willoniite    or 

MANUANKSK  bronze  « lu  ii  mtro-  nianded,  or  whore  tlie  use  of  stool  would  silicate  of  zinc  ore. 
 The  concentrate 

dueed  into  tlie  I'nilod  Stalo.s  '"■  dan'^Mous  liy  reason  of  its  jrivini;'  off  used  contains  frn"ii>t,  rliadocrosite,  red 

from  Eniriand  about  IS'Ki.  found  sparks  wlien  strnok.  oxide  of  zinc  and  Franklinite.  The  ore 

Its  tiist  iatporlant  application  in  the  P  ■.•  will  average  49.2()  per  cent,  zinc  and  3.50 

manufacture  of  propeller  blades  because  ^oniposiiion  ^.^^  ̂ g^j  manganese.  The  slab  zmc  is 

oT  its  strengtli  and  toughness  and  the  Wrought  manganese  bronze  difl'ers  marketed  under  various  names,  and  it 

fact  that  it  Is  praotieally  incorrodible  in  >'iiefly  from  tlie  easting  grade  in  being  produces  a  manganoze  bronze  of  remark- 

sea  water.  Tlie  low  melting  point  of  the  ̂ ''^^  from  aluminum.  The  addition  of  able  strength  and  ductility. 

cast  manganese  bronze  and  the  ease  with  aluminum  enables  the  alloy  to  be  cast  A  z.inc  of  almost  ecpial  purity  is  pro- 

whieh'it  can  be  cast  into  the  most  intri-  satisfactorily  in  sand  molds.  The  follow-  duced  by  the  double  distillation  of  gal- 

cate  forms  lead  to  its  adoption  for  many  '"-  specifications  as  to  composition  may  vanizer's  dross,  the  slabs  being  skimmed 

automobile  parts  and  numerous  other  '""  considered  as  representative  of  the  just  before  setting  so  as  to  remove  any 

applications  where  service  conditions  are  manganese  bronze  alloys  most  genernlh  impurities  that  ris-e  to  the  surface. 
extreme!v  severe.  used:  While  there  is  Utile  difference  in  the 

The  rolling  and  forging  srades  of  man-  f;„de  (for"i,ars>  ,  for  ."Its  ,  f.^""-.".i  ""a'ysi*  "f  z'"<-'  ™«''*  ̂''''^"^  willemite  and 
sranese  bronze  had  at  first  very  few  ap-  onstircs)  that  made  from  dross  the  former  has  the 

plications.     The    greater    cheapness    of  ronpPr"'""    .-,7  It           .-,s"i'r,           .-«?o  greater  toughness  and  strength.  Perhaps 

the  cast  mansanese  bronze,  its  remark-  J™"         i-^2  l^  ̂ -^^J  t'"s  '^  fl"^  *«  the  mamranese  in  the  ore. 

able  uniformity  and  excellence,  and  the  MiTnganoso'V. .       .oi  :<yz  iia  At  any  rate,  if  samples  of  the  two  gi-ades 

fact  that  there  was  so  little  difference  z,"no       in  on  woo  41  "t  °^  ̂'"^  °^  *^"°^'  identical  analysis  are 

between  it  and  the  hot  rolled  "Tades  as  '           «'ist  into  slush  molds,  the  one  casting  is 

to  physical  characteristics,  discouraaed  ^"'"^  ̂ **^^^  Necessary  liable  to  crack  and  the  other  will  not. 

the  use  of  wrought  manganese  bronze  in  Tn  order  to  secure  ductility  as  well  as  For  this  reason,  mak.;rs  of  intricate  slush 

many  quarters.  high  tensile  strength,  extreme  purity  of  ̂ ^'i"^  eastinss  are  comiielled  to  use  the 

As  a  rule,  however,  designing  engin-  the  materials  used  is  absolutely  essential.  "iHemite  zinc.  A  number  nf  the  makers 

eers  consider  forgings  more  reliable  than  T^e  arade  of  copper  used  in  FnHand  of  high-grade  zinc  use  the  shish  mold  as 

castine-s.  and  they  ascertained  also  that  is  known  as  "Best  Selected."  It  is  nf  "  means  of  testing  their  product,  and  it 

wrought  manganese  bronze  has  much  good  quality,  except  that  it  contains  anti-  ̂ ^H  ̂ e  found  a  very  satisfactory  way  of 

greater  strength  and  ductility  than  yel-  mony  and  arsenic  which  harden  and  testing  zinc  to  be  used  for  making  man- 

low  brass.  Muntz  metal,  Tobin  bronze. "etc.  lower  the  ductility  of  any  alloy  in  wi.i<.h  sranese  bronze. Hence  forged  manganese  bronze  began  the  copper  is  used.  Tn  the  United  States.  The  ordinary  grades  of  spelter  known 

to  be  used  in  various  water  supply  and  opinion  as  to  which  is  t''P  best  "r^de  as  "Prime  Western"  are  high  in  lead 
irris"ation  projects.  Forirings  over  three  of  copper  is  somewhat  divided.  Nori-  .  and  for  this  reason  should  never  be  used. 
and  three-quarters  inches  in  diameter,  arseriicnl  Lake  copper  is  usually  pre-  Scrap  zinc  reclaimed  from  sheet,  etc.,  is 

more  than  twenty  feet  long  and  weigh-  ferred  for  particular  work,  liecanse  nf  its  also  poor  material.  It  may  be  hisrh  in  • 
ing  over  900  lbs.  have  been  successfully  unifnrmitv  in  o'lalitv.  although  t'le  bes:t  lead  and  tin  because  of  having  been  sol- 

made.  There  is  no  recoi-d  that  any  of  grades  of  electrolytic  copper  are  of  equal  dered,  or  it  may  contain  much  cadmium. 
these  forsines  have  proved  unsatisfac-  analytical  purity.  The  impurities  ii<:-v>'-  which  element  has  a  hardening  effect  on 
torv  or  have  failed  in  service.  ly  present  are  as  follows:  manaanese  bronze.  The  grade  of  spelter 

Other  applications  are  for  piston  rods.  copper  Analysis.  used  in  England  in  conjunction  with 

shaftine.  axles,  etc..  for  maeliinery  to  be  .vntini.in.v  "Best  so^wtea"  '"'■"^^['^  "Best  Selected"  copper  is  a  French 
used  in  mines  where  there  is  corrosive  -^'sTiic  '   o?.^                   nil  spelter  known  as  Font-d'Art. ,  ...  ,     .  P'^nnpr       W  S05  !in  ̂ "1 

water,  or  on  shipboard  for  -turret  parts  r-nner   snhoxido          trn'-p  .112  Melt'nff 
in  connection  with  gun  mounts,  ordnance  J'"„"„",    "')'}  ̂ j.^'^^  ' 
attachments,  etc..  where  the  metal  must  ^""or '.....'.....'......... .      .p"'  ""■'.  Crucibles  are  generally  used   for  mak- 

resist   corrosion   by   sea    water.     A   very  ̂"'"''"■"     •          ""  trace  inu-  forgina  manganese  bronze,  the  heats    . 
soft.  tou5-h  a-rade  is  used  for  sheet  metal  ̂ "     the     manufacture     of    manganese  being  325  lbs.  each  and  requiring  a  No. 

which  has  found  application  in  the  hul's  '"^nze  the  selection  nf  a  pure  arrade  of  125  crucible.    Jlore  recently     there     has 

of  raeina  yachts,  staybolts  for  locomo-  ^'"'^    '^    perhaps    miro    imnnrta^t    t'^nn  been  a  tendency  to  use  a  Xo.  1^00  crucible 

lives   and    other  bolts   that    must    resist  '"'^'    ot'^er   one    innsir^eratinn.     Fre'^rloT)!  as  the  smaller  crucibles  limit  the  output. 

shock  or  the  effect  of  repeated  stresses.  ̂ ''"'"   ''^^'^   '^   essential,  as  lesd   ovi'liros  Another  reason  for  usina  the  laraer  cru- 

Extrufied  manaanese  bronze  blades  have  '■"^f'''v  and  makes  drossy  brittle  metal,  cibles  is  that  when  a  number  of  furnaces 
found  some  application  in  steam  turbine  ̂ hsnl<ite!y  pure  zinc  woii'd  be  an  ideal  are  attached  to  the  same  stack  there  are 
construction  where  the  erosive  action  of  material,  and   while  it   cnn  be  and   has  variations  in  the  draft  and  it  is  seldom 

high-pressure   steam    is   very   severe.     A  '"''''"  ̂ '""'I'lced  coinraercially   it?  hi"-h  cost  that   any   two   crucibles  can   be  brought 
   '"IS  rnj'iitated   a"-ainsit   its  use.    T>r.  .Tor.  out  at  the  same  temperature. 

*Westin "house  Electric  &  Manufacturing  ̂ ^^    P'chards  mnde  several   tons  of  e'ec-  The  copper  is  first  melted,  then  super- 
Co.,  East  Pittsburgh,  Pa.  trnlytic  zinc  a   few  years  aao   in   Phila-  heated,  keepina  it  carefully  covered  with 
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charcoal  all  tbe  while.  Next  the  iron 

and  manganese  additions  are  made  from 
a  small  crucible  in,  which  they  have  been 

separately  melted.  Finally  the  zinc  is 
added  a  little  at  a  time  with  constant 

stirring'  and  the  alloy  poured  into  ing-ots 
for  melting.  The  remeltiug  is  considered 

necessary  to  secure  a  more  uniform  dis- 
tribution of  the  iron  and  manganese.  If 

the  initial  temperature  of  the  copper  is 
not  high  enough,  or  if  tbe  zinc  is  added 

too  rapidly,  the  iron  addition  is  thrown 

out  of  solution  to  a  g^'eater  or  less  ex- 
tent and  is  found  disseminated  tlu'ough 

the  ingots  in  the  form  of  small  shot 

which  are  practically  high  carbon  tool 
steel.  These  shot  will  knock  the  edge 

from  a  machining  tool  in  a  few  minutes 

and  cause  cracks  in  a  forging-  when  it 

i.s  stressed.  The  composition  of  the«!" 
shot  is  indicated  below: 

Aluminum       ml 
Carbon,  combincii           4. .14 
Carlion.    graplilfic       .66 
Copper          n.82 
Iron          80.44 
Manganese            [race 
Phosphorus     010 
Silicon           trace 
Sulphur      02(1 
Tin      110 
Zinc       .870 

It  is  not  difficult  to  ol)tain  a  uniform 

alloy,  however,  if  due  regard  is  had  to 

the  temperature  of  the  copper.  The  cop- 
per must  not  only  be  hot,  but  very  hot. 

as  it  is  much  easier  vo  make  liad  metal 

by   underheating  than  by  overheating. 
Where  the  ingot  metal  is  remelted  for 

pouring  into  slabs  or  billets,  reverbera- 

tory  furnaces  can  be  used  if  intelHcpntly 
handled. 

Tlie  onlv  entirely  satisfactory  metliod 

of  melting  manganese  bronze  is  in  the 

open-flame,  oil-fired  type  of  furnace. 
The  melting  loss  is  low,  the  additions 

can  be  thoroughly  alloyed  and  the  metal 
poled  and  worked  so  that  remclting  is 

pntirclv  uiiiiecpssnry  and  the  metal  can 

be  poured  into  billets  at  once  without 

the  usual  donb'p  melting  loss.  Large 
heats  ni)  to  20  OflO  lbs.  can  be  made  and 

the   I'csnltini-  ccruiomy   is  considerable. 
Pouring 

Tlie  removal  of  dross  from  manganese 

l)ronze  that  is  poured  into  slabs  may  be 
accomplished  by  skimming  the  slabs  just 
l)efore  the  metal  solidities. 

In  making  large  ingots,  a  crucible  witli 

a  liole  in  the  bottom,  may  be  set  o«  tup 

of  the  iny-ot  mold,  and  by  keeping  the 
crncible  partly  filled  with  molten  metal, 

the  entrance  of  dross  is  prevented. 
When  the  metal  is  poured,  there  should 

he  as  little  drop  as  possible,  for  a.  long 

drop  results  in  forming  much  dross'. 
Hence,  incots  should  be  slmrt  and  thick 

if  possible.  Bottom  pouring  would  be  a 
good  thing,  only  it  would  give  cold  metal 
at  the  top  of  the  ingot  and  result  in  the 

formation  of  long  pipes.  With  care  a 

discard  of  onlv  2  per  cent,  from  tlie  top 

of  the  ina'ots  is  pos.sible.  As  the  surface 

of  the  ingots  is  liable  to  be  rough  and 

full  of  cold-shuts,  the  ingots  must  be 

overhauled  or  rough  turned  before  forg- 
ing or  rolling  in  oiler  to  avoid  blister  or 

slivers  in  the  finished  product. 

The  pouring  temperature  of  the  bronze 

must  not  he  too  high  or  it  will  cut  thi' 
iHcdds  and  become  Cdntaiiiinatcd  in  lii.- 

wa.y  with  cast  iron. 
In  time  the  ingot  molds  become  coated 

with  a  layer  of  metallic  zinc  mixed  with 
zinc  oxide  which  has  sublimed  from  the 

red  hot  ingots  and  condensed  on  the  face 

of  the  molds.  Unless  this  deposit  is  re- 
incived  by  scraping  the  molds  or  heating 

them  to  a  red  heat  in  an  annealing  fur- 

nace, tbe  quality  of  the  ingot  metal  soon 
deteriorates.  The  zinc  seems  to  diffuse 

through  the  ingot  in  a  remarkable  man- 

ner, possibly  being  deposited  alone-  the 
margins  of  tbe  crystal  grains  in  the  form 
of  metallic  zinc  and  makes  the  bronze 

less  ductile.  At  times,  too,  this  layer  of 

zinc  on  the  mold  will  produce  such  a 

volume  of  zinc  vapor  when  the  bronze  is 

poured  that  tbe  ingot  is  full  of  blow- bp'es. 
Forging 

Manganese  hninzc  can  be  ri'ailily 
forged,  (Irop-fur-cil,  rolled  or  extruded 

at  a  reil  beat-  The  physical  character- 

istics will  depend  lui  t'-e  finishing  tem- 
perature. The  material  hardens  r;iuidlv 

when  worked  cold,  and  machinery  de- 

sianed  for  tlie  cold  rolling-  and  drnwiii'j 
of  Tobin  bronze.  Muntz  metal  and  vellow 

brass  is  not  usually  powerful  eimu'j'i  (" 
handle  manganese  lironze  projicrly.  This 
mav  result  in  the  exterior  of  an  aiticlc 

being  overstrained  while  the  interioi-  is 
soft  and  comparatively  uiiwrouuht.  Ex- 

cessive cold  work  on  manganese  brnnze 

makes  it  s'lass  hard  and  it  may  even  be- 
come full  of  hair  cracks  and  inciiiienl 

fissures  invisible  to  the  eve,  but  cninhle 

of  being  shown  by  stressing.  .\n  infal- 
lible test  for  excessive  cold  work  on  ma- 

ferial  otherwise  of  good  quality  is  the 
appearance  of  the  fracture  of  a  test 

piece.  If  cnp-shaped  or  lipped  like  the 
fracture  of  a  .soft  steel  sneciraen.  assur- 

ance may  be  had  that  tbe  manoanese 

bronze  has  been  aiven  the  proner  heat 
and  forcing  treatment.  If.  however,  the 

fracture  is  conchoidal  and  in-ecular.  ex- 
cessive cold  work  without  profier  anrieal- 

in2'   is   imlic.-ited. 

Other  Grades  of  Forging  Manganese 
Bronze 

As  the  number  of  firms  making  nian- 
canese  bronze  has  increased,  there  has 

been  more  or  less  competition  for  the 

business  available  and  tbe  quality  of  the 
metals  used  in  the  bronze  has  not  alwavs 

been  as  high  as  if  should  be.  This  has 

resulted  in  lessened  ductility.  Another 

cause  for  this  fault  is  the  desire  for  ■< 

hin-her  tensile  strenath  on  the  part  of 
some  designin?  ena-ineers.  To  meet  this 
demand,  manufacturers  have  resorfedi  in 

various  plans  which  gave  bronze  of  a 

higher  tensile  strength  and  elastic  limit, 
but  always  with  less  ductility. 

One  manufacturer  uses  the  casting- 
grade  of  bronze,  melts  it  in  an  open  flame 
funiace  and  poles  the  metal  until  a  part 
of  the  zinc  is  removed  and  much  of  the 

dross  and  dirt.  This  gives  an  extremely 
clean  and  tough  metal  for  sand  castings, 

but  it  is  not  especially  suitable  for  forg- 
ing, as  there  is  always  some  entangled 

alumina  in  the  bronze  that  cannot  be  re- 
moved and  which  may  cause  defects. 

Further,  this  grade  of  bronze  hardens 

too  rapidly  when  hammered  and  bair- 
cracks  are  nearly  always  present  in  the 
finished  forgina  unless  unusual  care  is 
observed. 

.\nother  maker  uses  one-half  casting 

mixture  and  one-half  forgina-  mixture 
with  the  addition  of  a  little  extra  man- 

ganese. A  tensile  strength  of  over  90,- 
finn  lbs.  is  thus  secured,  but  the  objec- 

tions noted  above  bold  good  also  for  this 
mixture. 

Other  manufacturers  have  increased 

the  aluminum  by  several  per  cent,  or  the 

manganese  or  b(ptb,  and  have  made  ad- 
ditions of  vanadium,  titanium,  etc.,  ob- 
taining in  this  way  a  tensile  strenath  as 

hiah  as  125,000  lbs.  per  square  inch,  but 

witli  an  elongation  that  is  seldom  more 
than   20   iier  cent. 

Aiiv  radical  departure  from  the  for- 
mulas given  in  the  first  part  of  this  paper 

or  the  use  of  any  but  the  purest  materials 

can  only  result  in  inferior  manganese 
bronze.  Safety  is  not  found  in  extremely 

hiah  tensile  strpna'th,  but  in  great  duc- 
lilitv  mill  in  avoiding  excessive  cold 

wiirkiug.  .V  tensile  strength  fif  say  70,- 
000  Ihs,  should  m.t  be  exceedi'd.  Great 

ductilitv  allows  mure  leewav  in  fot-ging. 
but  cidd  work  is  always  objectionable,  as 

it  may  result  in  hidden  ruptures  or  later 

on  in  the  so-called  "season  cracking." 
No  manganese  bronze,  however  ductile, 

in  fact  no  wrought  non-ferrous  alloy 

whate\iM-.  can  be  said  to  he  able  to  safely 
wit''sl;ni(l  excessive  cold  work  thai 
strain-;  it   above   the   elastic   limit. 

T'm-  future  should  see  a  nvire  ex- 

tended use  of  wroug'ht  nmnaanese 
bronze.  Its  jilivsical  characteris'tics  war- 

rant a  wider  field  for  it.  If  f'ese  who 

manufacture  il  ma'e  (pialifv  the  first 
consideration  and  if  ft'ose  who  use  it 

specifv  it  intelliaimtly,  it  will  find  a  wid(> 

a])nlication.   @   

Perhaiis  not  always,  but  quite  often, 

the  skill  of  a  machine  operator  can  be 

measured  by  the  condition  of  his  ma- 
eliine. 

The  purpose  of  labor-saving  machinery 

is  generally  to  take  the  place  of  mus- 
cular effort;  it  is  presumed  the  operator 

will   always  do  the  brain  work. 
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PROGRESS   IN   NEW  EQUIPMENT 
A    Record   o(   New   and    Imjiioved    Machinery   and    Accessories    for  the   Machine, 

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

200    H.P.    HIGH    COMPRESSION    OIL 
ENGINE 

IN  largre  sizes,  tlie  Nordber.-;  Mamifac- 
liirinpr  Co.,  of  Milwaukee,  Wisconsin, 

builds  Diesel  enjrines  of  the  "farels 

Freres"    type    but    for    moderate  sized 
units,    nniiiely.    .'iO    to    "200    horst^powt-r. 

Diesel  euyinos  in  so  far  as  concerns  tlie 

metliud  of  ijrnition  by  tbe  heat  of  llio 

highly  coniprossod  air.  The  compression 

pressures  arc  about  450  lbs.  A  tlirci.^ 
stage  high  jircssure  air  compressor  to 

register  1,000  lbs.  is  not  used  for  in- 

ji'ctinir   .ind    jilomiziiiir    Ibc    I'm'!.        'riic 

llic  installation  in  smiill  pljints  for  wliich 
Ihcso  engines  are  designed. 

The  engine  is  of  the  two-cycle  design, 
and  nil  valves,  cams,  springs  and  valve 
gear  have  been  eliminated,  contributing 
further  to  the  item  of  simplicity  and 

CTse  of  attendance  and   inspcclion.    Tlie 

They  build  a  high  compression  oil  engine 

•designed  to  meet  the  demand  for  an  en- 
gine as  simple  as  a  slide  valve  steam 

engine. 

The  accompanying  photographs  illus- 
trate the  200  horse-power  270  r.p.m.  size, 

"Nordberg"  high  compression  oil  en- 
gine, also  details  of  starting  gear  and 

fuel    pumps.        These    engines    resemble 

fuel  is  injected  mechanically  by  a  small 

pump  and  discharges  through  a  new  type 

of  atomizing  head  which  successfully  sub- 
divides and  atomizes  the  oil.  The  suc- 

cess of  the  engine  is  ,  we  understand, 

due  largely  to  the  effective  working  of 

this  atomizing  head.  (See  Fig.  4.)  The 

elimination  of  the  high  pressure  com- 
pressor   with    its    intereoolers    simplitics 

head  is  a  sini|)le  syiiiiiietrical  casting, 

anil  is  not  subject  to  cracks  due  to  un- 
c(|ual  expansion  strains.  There  are  no 
valves  in  the  head.  The  only  valve  on 

the  engine  is  a  piston  valve  for  scaveng- 
ing air  located  above  and  between  the 

cylinders  in  the  200  horse-power  illus- 
trated. One  valve  controls  the  scaveng- 

ing air   for  the  two  cylinders.       Air  is 

4,    CVLI.NDUiW    Ul'     I'WIN    LMNJ    H  !•.    UlL    EN«INE. 
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compressed  on  the  crank  side  of  the  pis- 

ton and  by-passed  to  the  head  end 

shortly  after  the  uncovering  of  the  ex- 
liaust  valves.  This  forces  tlie  burnt 

•4;ises  out  of  the  cylinder  and  Alls  it  with 
fresh  air.  Compression  and  combustion 

llicn  occur  as  in  any  tvro-cyele  engine. 
Till-  air  intake  is  through  the  vertical 

])ipes  above  the  engine,  ami 

exhaust  through  the  pipes  ge- 

iuL;'  through  the  floor. 
In  the  200  h.p.  twin  engine, 

a  special  automatic  starting: 

-arrangement  has  been  design- 
ed simplifying  the  operation 

so  that  engine  may  l)e  lirought 

111  speed  in  less  than  a  miniute. 

Fig.   3   shows   the    operator 

starting  the  engine  by  rockini: 
an   air  valve  which   turns  the 

engine  over  and   at   the   same 

time   throws   in    two   auxiliary 

aiv  c-ams  which   thereafter  ad- 
mit   air   at   the   proper   points 

in    the   stroke   to    each   of   the 

Iwii    cylinders.      The    starting 

air  is  furnished  by  a  steel  tank 

previously  charged  to  250  lbs. 

lidui    a    small    auxiliary    com- 

pressor.    When  the  engine  has  '  ' ™, 
■come    to    speed,    one    of    the 
cams  is  thrown  out  by  the  cor- 

vcs]5ondino-  iinger  shown  near  the  top  of 
Fiu.  .5,  and  at  the  same  time  the  corre- 

sponding fuel  pump  is  thrown  into  ac- 
tion by  one  of  two  levers  on  the  same 

side  of  the  engine,  which   may  also  be 

seen  in  Fig.  5.    As  soon  as  this  cylinder 
fires,  the  air  cam  for  the  other  cylinder 

is  tlirown  out  and  the  second  fuel  pump 

thrown  into  gear.    The  engine  is  then  un- 
der control  of  the  governor. 

Fig.  5  shows  the  details  of  the  fuel 

jinmps  whicli  run  in  a  hath  of  lubricating 
oil.  the  fuel  levers  and  fue!  governing 
meclianism.  The  oil  is  drawn  from  the 

storage  tank  to  a  small  strainer  box  lo- 

cated to  the  right  and  belnnd  the  pumps 
from  which  it  flows  to  the  main  fuel 

pumps.  A  small  heating  coil,  through 
which  heated  .iacket  water  circulates,  is 

contained  in  the  main  oil  compartment 
of  the  strainer  box  to  insure  free  flow  of 

very  viscous  oils.  The  pumps  are  oper- 
ated by  cams  driven  by  ai;  eccentric  and 

deliver  a  quantitv  of  oil  in  excess  of  that 

reiinired  for  maximum  'oad,  the  g'overnor 
actinff  to  by-pass  moie  or  less  of  the  fuel 

dependino-  on   the   load   obtaining. 

Tl'p  hv-passed  oil  is  disc!'ar'_'ed  through 
the  siiht  glass  and  ̂ ives  the  operator  a 

quick  cheek  on  the  workinn-  of  each  of 
the  pumps.  The  governor  is  of  the  well- 
known  flv  wheel  design,  ard  gives  a  resu- 

latioii  of  2  per  cent,  from  no  load  to  full 

load.  From  the  fuel  pumps  the  oil  is 

disclmra'ed  through  small  pipes  to  the 
atomizer  heads  bolted  to  the  main 

cylinder  heads,  as  shown  in  Fig.  3,  and 

also  in  Fig.  4.  where  one  atomizer  head 

has  been  removed  and  placed  on  top  of 

a  cylinder.  This  device  breaks  up  the 
fuel  in  fine  particles  and  distributes  it 

evenly  over  the  entire  section  of  the 
cylinder  in  the  same  manner  as  does  the 

fuel  valve  using  highly  compressed  air 
in  Diesel  engines. 

The  lubricatincr  svstem  of  the  engines 

\nv\\     111-    ITICr,    IN.7ECTI0X    IT.MPS,    STK.\INKI; 
J  AND  .\IR  STARTING  GEAR  OP  "NORDBERG" OIL  ENGINE. 

is  entirely  automatic,  oil  being  fed  from 

a  central  pump  driven  from  the  scaveng- 
ing valve  eccentric,  shown  in  Fig.  5. 

Cylinder  oil  is  pumped  to  the  s;'avenging 
air  valve  and  to  the  main  cylimlers. 

Bearing  nil  is  pLiiii]ieil  to  all  uiaui  bear- 

ings, to  the  crossliead  pins  through  tnim- 
bone  oilers  and  to  all  auxiliary  beariims. 

The  cranks  are  enclosed  by  polished 

iron  'guards,  as  shown  in  Fig.  2.  ami  the 
oil  aeeninidates  in  the  crank  case  iVuiii 

variiiMS  parts  of  the  engine,  and  is 
drained    In   a    iilter  and   returned    to   the 

lubricatnr.  Fig.  2  also  shows  the  frame, 

bearing  and  crank  construction  in  th(>se 
twin  engines. 

The  photogra[)hs  of  the  engine  shown 
herewith  were  taken  in  the  Test  Depart- 

nu'ut  of  the  Nordberg  Manufaeturin'4' 
Co.,  where  permanent  concrete  testing 
blocks  have  been  installed  for  each  of 

the  three  sizes  of  hi<;h  com- 

pression oil  engine  built.  Be- 
fore shipment  these  engines 

are  given  routine  tests  for 

economy  and  mechanical 
troubles. 

  ©   

LEA"  V-NOTCH  METER 

INTEGRATOR  IM- 
PROVEMENT 

THE  Yarnall-Waring  Co.  are 

placing  on  the  market  a  new 
and  more  heavily  designed  in- 

tegrator, for  use  on  their  well- 
known  "Lea"  V-notch  record- 

ing liquid  meter.  Figure  1 
shows  the  type  which  has 
been  used  for  a  number  of 

years,  and  Figure  2  illustrates the  new  tyjie. 

In  the  new  type,  the  alum-, 
inum  dial  which  drives  the 

integrator  counter  is  in 
tmn  driven  by  means  of  a  pendulum 
clock  movement,  built  especially  by  the 

Seth  Thomas  Co.  for  this  service.  It  has 

a  double  heavy  spring  pendulum  move- 
ment, vs'hich  is  so  constructed  that  vapor 

and  dust  do  not  seriously  affect  its  ac- 

i-uracy. 

It  has  been  found  advisable  in  practice 

to  use  a  clock  mechanism  for  the  opera- 

tion of  the  integTator  separate  from  the 

elock  mechanism  which  operates  the 

i-liart  recording  mechanism,  for  the  rea- 

son that  if  either  clock  should  be  de- 

ranged in  service  the  user  still  has  the 

other  clock  to  depend  upon.  In  addition 

to  this  advantage,  one  clock  can  be  used 

as  a  check  against  the  other,  and  more 

dependably  accurate  results  be  obtained. 

The  original  "Lea"  V-notch  instru- 
ments were  built  with  liand  screws  for 

making  adjustments.  It  has  been  found, 

however,  that  in  a  few  instances  in  power 

l)lant  service  vibration  sometimes  caused 
these  thumb  screws  to  loosen  slightly. 

Hence,  in  the  new  model  instrument 

heavy  screws  with  slotted  heads  are  em- 

ployed for  making  adjustments.  A  screw 
driver  only  is  needed  for  making  such 

adjustments,  and  these  when  carefully 
made  are  found  to  be  more  secure  than 

with  the  old  type  thumb  screw. 

In  the  new  type  instrument,  the  jieii 

arm  adjustment  has  been  simplified,  also 

the  yoke  supporting  counter  dial  on  the 
integrator.  The  case  is  so  designed  that 
the  instrument  cannot  be  affected  in  any 
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way  by  steniu  nr  vnpor  jjeltiiis;  into  the 

instnimciit  oast-,  nor  rven  by  soriniis  vi- 
bration. Tbf  (iimr  of  llie  onso  is  otiiiip- 

pi><l  witli  n  lonu'iu'  oiitorinir  ii  iVIilinod 

proovo   mill   a   tlMV<>-\vay    lockinvr   "Ifvirp 

jams  the  door  against  the  felt,  niakinj; 

practically  an  air-tight  joint.  This  is 
valuable,  especially  for  an  instrument 

which  is  sometimes  set  in  damp  or  rusty 
boiler  plants. 

® 

NEW  PORTABLE  'CLOSE 

QUARTER"  DRILL 

(W  timely  interest  to  those  having  port- 

able drilling  to  do.  whether  in  maehin<- 
shop,  boiler  shop,  foundry,  in  the  field. 

on  bridle  construction,  or  general  struc- 
tural steel  work,  is  a  new  pneumatic 

drill  for  close  quarter  drilling,  reaming, 

tapping,  etc.  This  tool  shown  in  the  ac- 
companying illustration  is  a  recent  ad- 

dition to  the  "Little  David"  line  of 
pneumatic  tools,  manufactured  by  the 

Ingersoll-Rand  Co.,  11  Broadway,  New 
York.  It  is  particularly  adapted  for 

working  in  cramped  or  confined  posi- 
tions, where  the  regular  type  of  four 

piston  reciprocatina'  pneumatic  drill  can- 
not  bo  used,  the  distance   from   the   end 

valve  IS  of  tlie  rotary  type,  iirul  is  gear 

ilriven  from  the  jiinion  of  a  three-way 
crank  shaft.  This  crank  shaft  is  operated 

by  (he  three  ratchet  levers  wiiidi  di- 

rectly connect  I  lie  pistons  to  the  drill 
spindle, 

\n  inipiirlant  feature  of  the  machine 
is  that  there  is  practically  no  strain  on 

the  crank  sliaft.  as  the  power  is  trans- 
milled  direct  from  the  pistons  through 

the  levers  to  the  ratchet  spindle.  The 

spindle  has  a  triple  ratchet,  and  a  note- 
worthy feature  is  that  one  of  the 

ratchets  is  engaged  on  the  spindle  at  all 
limes.  This  con.st ruction  is  claimed  by 

the  manufacturers  to  develop  more 

power  and  give  a  more  constant  pull  on 
the  spindle.  The  casing  is  divided  in 
such  a  way  that  the  loosening  of  a  few 

ca])  screws  allows  easy  access  to  all  mov- 

ing i)arts. 
The  drill  is  titled  with  a  No.  4 

■".Morse"  taper  socket",  is  rotated  for 
drilling  up  to  3  ins.  and  reaming  and 

lapping  to  2  ins.,  and  operates  at  a 
>ipceil  of  150  r.p.ra. 

  ®   
PORTABLE    PNEUMATIC    GRINDER 

.\  NEW  portable  pncumalii-  grindina 
machine  has  recently  been  introduced 

by  the  Ingersoll-IJand  Co.,  New  York. 

The  "Little  David"  grinder,  as  this  tool 
has  been  named,  has  many  novel  fea- 

tures, and  has  been  designed  with  special 
reference  to  simplicity  and  accessibility 
in  all  its  parts.  The  motor  is  of  the 

three-cylinder  type.  The  connecting  rods 
are  of  one-piece  construction,  fitted  to 
the  crank  shaft  on  roller  bearings.  The 

crank    shaft    and    spindle    are    combined 

("LOSE   QrAUTDR    PORTAItd-K    llltlLL. 

of  the  casing  to  the  centre  of  the  spindle 
being  only  1  5/16  inches. 

The  motor  is  of  a  novel  three-cylinder 
design  and  operates  in  a  bath  of  oil.  The 

rnllT.UJI.K    rNEUAIATIC    (iltlNDEIt. 

into  a  solid  jnece  drop  forging",  which 
runs  on  a  triple  ball  bearing,  one  bear- 

ing being  used  in  the  front  end  of  the 

main  body  of  the  casing  and  two  bear- 
ing on  the  end  of  the  spindle.  All  parts 

are  enclosed  in  an  absolutely  dust-proof 
case  and  operate  in  a  bath  of  oil. 

To  lessen  the  complication  of  delicate 

parts,  the  valve  construction  of  the 

rotating  type  is  made  a  part  of  the 
crank  shaft,  and  works  in  a  renewable 

bronze  bushing.  No  gears  or  pinions  are 

used.  The  connections  between  the  pis- 
ton and  connecting  rods  are  of  the  same 

general  design  as  those  used  in  the 

maker's  line  of  pneumatic  drills. 
The  entire  operating  mechanism  is 

readily  accessible,  the  loosening  of  six 

cap  screws  removing  the  handle  and  ex- 
l>nsing  tlie   entire   interior  for  examin;i- 

lioii.  The  rOinders  arc  ri'iicwnblc 

vvillioiU  renewing  the  main  body  of  the 

casing,  ami  are  interchangeable.  .\s  nuiy 

1)1'  seen  from  I  lie  illustration,  the  cylin- 
ders are  provided  with  lugs,  which  take 

i:ii"e  of  the  wear  on  the  exposed  corners. 
This  grinder  is  rated  to  ojwrate  up  to 

an  8  ins.  diameter  emery  wheel  at  a 

speed  of  .'i,400  r.ji.m.,  and  is  specially  de- 
signed for  grinding,  ImlTini;',  polishing  or 

rlenning  castings. 

  ®   
THE  "COLE"  LIFTING  TRAP 

rilK  Oeorge  \V.  Cole  Co.,  Toronto, 

(Int..  has  recently  placed  on  the 

marki'l  a  lilting  trap  designed  to 
raise  condensation  from  a  low  pressure 

heating  system  to  a  return  trap  or  open 

TOE     "COLE'    LIFTING    TRAP. 

I;ink.  'I'liis  trap  is  also  designed  to  re- 
move condensation  from  steam  systems 

which  operate  on  very  low  pressures 

down  to  atmospheric  or  even  below. 

The  accompanying  illustration  gives 
a  general  idea  of  the  construction  of  the 

apparatus  which  is  entirely  different 
from  the  ordinary  lifting  or  return  trap 
in  that  it  is  turned  upside  down.  By  a 

special  arrangement  of  levers  and  ful- 

crums,  a  full  displacement  in  the  re- 
ceiving chamber  is  assured,  there  being 

a  free  escape  of  the  air  which  usually 

collects  in  heating  systems  and  is  often  a 
source   of  considerable   trouble. 

The  trap  is  provided  with  self-adjust- 

ing packing  glands  which  are  readily  ac- 
cessible. It  is  specially  suitable  for  a 

modulating  type  of  heating  system  where 
the  steam  enters  the  top  of  the  radiator 

and  discharges  throuah  a  swing  check 
or  similar  type  of  valve. 

— ©   

1  f  you  have  any  old  files  around  your 

shop  that  have  apparently  seen  their 

best  days  try  this:  T'irst  clean  them  well 
with  a  fine  wire  bi  ish  and  then  give 

them  a  bath  in  diluted  sulphuric  acid. 
You  will  find  that  most  of  them  will 

be  almost  as  s'ood  as  new  after  this 
treatment. 
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THE  COMMERCIAL  ASPECT  OF  MUNITIONS' 
PRODUCTION 

RECENT   events   eonnepted    with    the   ('(iniluet   of   the 
war  would  seem  to  indicati'   the  pii)li;il)il  ty   of  an 
immediate    chanse    ii    'h^    methods    whereby    the 

British    Government    nia\     ;iv:iil    itselt    of    the    efforts    of 
Canadian  manufacturers. 

Early  in  the  war  eertaiii  Enolish  textHe  mills  werr'  not 
inclined  to  devote  all   their  efforts  to  war  contracts,  be- 

cause of  the  interruption  to  their  ordinary  business. 
Whether  such  action  was  due  to  indifference  or  because 

regular  business  was  more  remunerative,  does  not  really 
matter,  bul  what  really  does  matter  is  this:  Lord  Kitch- 

ener told  these  particular  firms  that  their  mills  would  be 
run  on  war  contracts,  if  not  by  themselves,  tlien  by  the 
Government.  There  was  no  question  of  a  quid  pro  quo  in 

the  form  of  higher  prices  or  something'  e(|uivalent.  These 

mills  simply  had  to  run  on  Government  worh,  and  they did  run. 

Since  tlien  numerous  incidents  have  occurred  which 

show  that  many  people  have  not  only  failed  to  realize  the 

absolute  seriousness  of  the  present  struggle,  hut  by  their 

attitude  and  actions,  betray  a  self  interest  and  indifference, 

which,  if  exhibited  a  few  thousand  miles  nearer  the  scene 

of  hostilities,  would  be  termirtated  rather  promptly,  if not  abruptly. 

For  seme  considerable  time  Munitions  Tribunals  or 

Courts  have  been  in  e.vistence  in  Britain,  their  principal 

sphere  of  activity  being  the  trial  and  punishment  of  em- 

liliiyees  who  are  guilty  of  "slacking"  or  otherwi.se 
retarding  tlie  efforts  of  the  nation.  These  Tribunals  have 
been  constituted  for  dealing  with  the  labor  end  of  the 

busintss,  and  their  counterpart  for  dealing  with  the  em- 
ployers is  found  in  the  action  of  the  Government,  whereby 

factories  are  taken  under  control  on  stated  terms,  and  the 

utmost  possible  use  made  of  the  plant  and  equipment.  We 

use  the  word  "possible"  because  until  "slackers"  are 
eliminated,  a  maximum  output  will  not  be  obtained. 

Owing  to  stress  of  circumstances  no  doubt,  the  pro- 
portion of  union  labor  engaged  in  munitions  manufacture 

is  very  much  less  in  this  country  than  in  England,  conse- 
((uently,  while  attempts  at  slacking  may  have  taken  place 
in  some  isolated  cases,  their  effect  has  not  Iteen  sufficiently 
noticeable  to  demand  attention. 

The  resolutions  passed  recently  by  certain  trades 

unions  at'lirming  their  loyalty  and  disavowing  any  at- 
teniiits  at  restriction,  etc.,  seem  rather  out  of  place  at 
this  late  hour  of  the  day,  and  in  view  of  the  inference 

which  might  be  drawn,  such  action  seems  rather  ill- 

advised.  Be  that  as  it  may,  it  is  safe  to  say  t''ere  will  be 
no  necessity  for  any  Munitions  Tribunal  in  Canada. 

It  may  be  otherwise,  however,  as  far  as  our  factories 
administration  is  concerned.  The  organization  of  the 
Canadian  Shell  Committee,  under  the  conditions  whieli 

originally  existed,  has  been  repeatedly  justified  by  the 

success  of  its  etiforts  in  the  past.  Changed  c"nditions  in 
Europe,  and  the  certainty  of  a  prolonged  struggle  with  its 

attendant  strain  on  Britain's  resources  should  by  this 
time,  however,  have  prompted  the  responsible  parties  in 

this  country  to  look  upon  tlie  British  Treasury  as  S'ime- 
thing  better  than  a  milch  cow. 

Few  Canadian  enterprises  of  national  magnitude  have 

enjoyed  the  glory  of  successful  achievement  without  being 
accorded  the  doubtful  honor  of  a  commission  of  inquiry, 

and  Canada's  reputation  as  a  loyal  and  efficient  member  of 
the  British  Empire  would  suffer  immeasurably  should  the 

self-sacrifice  and  effort  of  the  people  as  a  whole  be  nulli- 
fied in  the  slightest  by  the  failure  of  men  in  hiirh  positions 

to  realize  that  their  main  duty  now  is  to  the  l-lmpire  and 
not  to  themselves. 

Latent  selfishness  is  more  dangerous  than  active  oppo- 
sition, and  should  compulsion  in  the  guise  of  controlled 

factories  be  brought  about,  many  manufacturers  will  only 
liave  themselves  to  blame. 
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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. 

PIO  IRON. 

Cirey   forge,   Pittsburgli    .  , 

I^ake     Superior,     char- 
coal, Chioaj:o     

Ferro    Nickel    pig    iron 
(Soo)      

$14  70 

15  75 

25  00 

Tfii   Kiui      .f  a  50     .$  3  50 

Sornp  zinc        10  50        9  50 

W.  I.  PIPE  DISCOUNTS. 

Followinir    nre    Toronto    jobbers'    dis- 
I'ounts  on  pipe  in  elToct  Aujr.  27,  1915: 

Middlosboro,  No.  ;!    .•f24 

t'arrou,  special       25 
Carron,    soft       25 
Cleveland.  No.  3      24 

('liirfnee,   No.   3       24 
Gleji^ri»ock       28 

Smumerleo,  No.  1      30 
Snramerlee,  No.  3     29 

Michigan  ohareonl  iron.  2S 

Victoria,  No.  1      24 

Victoria,  No.  2X       23 

Victoria,  No.  2  plain..  23 
Hamilton,  No.  1    23 

Hamilton,  No.  2      23 

r«l. TuroDto. 

00 

00 
00 

00 
50 
00 

00 00 
00 

00 
21  00 

00 21  00 
00 21  00 

00 
21   00 

00 21  00 

BultiTvId 
Blark         UhI. 

StantlMFfl 

lApweld 
Black        Ual. 

FINISHED  IRON  AND  STEEL. 

P«r    round    to    Large   Buyers.  Ccnt». 

Common  bar  iron,  f.o.b..  Toronto. .  2.35 

Steel   bars,  f.o.b.,  Toronto    2.35 
Common  bar  iron,  f.o.b.,  Montreal  2.35 

Steel  bars,  f.o.b.,  Montreal     2..35 
Twisted   reinforcins   bars       2..35 

Bessemer  rails,  heavy,  at  mill....  1.25 

Steel  bars.  Pittsbm-irh       1.40 
Tank  plates,  Pittsburirh       1.40 
Beams  and  andes.  Pittsburali ....  1.40 

Steel  hoops,  Pittshiir.oh       1.60 
F.O.B..    Toronto    Warehouse.  Cents. 

Steel  bars         2.40 

Small    shapes           2. Co 
Wareboase,  Frelcht  and   DnI.v  to  Pa.v.       Cents. 
Steel   bars       1.90 

Structural  shapes         1.95 
Plates       1.95 

FrelKht,  Pittsburgh  lo  Toronto. 

18.9    cents    carload;    22.1     cents    less 
carload. 

BOILER   PLATES. 
.Montreal.   Toronto. 

Plates,  14  to  1/2  in.,  100  lb.  $2  35     $2  25 
Heads,  per  100  lb       2  55      2  45 

Tank  plates,  3-16  in       2  60      2  45 

OLD  MATERIAL. 

Dealers'    Bn.vins    Prices.     Montreal.  Tornntn. 

Copper,    light      •'?12  25  $12  25 
Copper,  crucible       14  25  14  00 

Copper,  unch-bled.  heavy  14  25  13  50 
Copper,  wire,  nnch-bled.  .    14  25  14  00 

No.  1  machine  compos 'n  11  50  11  50 

No.  1  compos 'n  turnings  10  00  10  00 
No.  1  wrought  iron     10  00  9  50 

Heavy  melting  steel  ....     8  00  9  50 

No.  1  maehin'y  cast  iron  13  50  12  00 
New   brass   clippings     11  00  11  00 
No.  1  brass  turnings....     9  00  9  00 
Heavy  lead        4  50  4  50 

Vi,  %  in   63 
Vo  in   08 

%  to  IVa  in.  . .  73 
2  in     73 

21/2  to  4  in  ...   73 

41/2,  5.  6  in   
7,  8,  10  in   

.\   strong  P 

V4,  %  in   56 
1/2  in   63 

34  to  ly,  in.  . .   67 

2,  21/2,  3  in.   . .   68 
2  in   

2y2  to  4  in   

4y2,  5,  6  in   
7,  8  in   

.\.\    strong   P 

38y2 

47yo 

52y2 

52y2 
52y2 

38y2 
45y2 49y2 

5oy2 

y^  to  2  in   44 

2y2  to  6  in. 
7  to  8  in. 

Genu! 

'8    in. 
'2  in. 

?4  to  ly,  in.  . 
2  in   

2y2,  3  in.  ... 

3y2,  4  in.  ... 
4y2,  5,  6  in.  . 
7,  8  in   

26y2 

Wrot  Iron 32y, 

4iy2 
46y2 

46y2 
46y2 

63 
63 

59 
43 

40 

48y2 

5iy2 
49y2 

44y2 

45y2 

48y2 

48y2 

39y2 

25y2 
2oy2 

42y2 

45y2 45y2 

42y2 

37y2 

n'rought  Nipples. 

4  in.  and  under     77V^% 

4I/2  in.  and  larger       72V^% 
4  in.  and  under,  running  thread.   57y2% 

SUndard    Couplings. 

4   in.    and   under       60% 

414   in.    and   larger    . .'    40% 

MILLED   PRODUCTS. 

Sq.  &  Hex.  Hcnd  Cap  Si-rcws,  fiO  i:  10', 
Sq.  Head  Set  Screws   65  &  10% 
Rd.  &  Fil.  Head  Cap  Screws    45%, 

Flat  &  But.  Head  Cap  Screws   40% 
Finished   Nuts  up   to  1  in   70% 
Finished  Nuts  over  1  in.  N   70% 

'^emi-Fin.  Nuts  up  to  1  in   70% 

'^erai-Fin.  Nuts  over  1  in     72% 
Studs        65% 

METALS. 
Montreal. 

Lake  copper,  carload   ...$20  00 

Electrolytic    copper    ....  20  00 

Castings,    coiJiicr       19  25 
Tin    37  00 

Spelter    18  00 
Lead    6  15 

Antimony       35  00 
Aluminum     60  00 

Prices   per   100  Ihs. 

Toronto 

.$19  50 
19  25 
19  00 

37  00 
17  50 6  25 

35  0(1 60  on 

BILLETS. 

I'er  Gross  Ton 

Bessemer,    billots,    Pittsburgh...  .$24  50 

Openhearth    bilets,   Pittsburgh..  25  00 

Forging  billets,  Pittsburgh    ....  34  50 
Wire    rods,    Pittsburgh    .32  00 

NAILS   AND   SPIKES. 

Standard  steel   wire   jiails, 

    $2  (ill     $2  55 

has 

Cut   nails          2  50      2  70 

Miscellaneous  wire  nails..     75  per  cent. 

Pressed  spikes,  %  diam.,  100  lbs.     2  86 

BOLTS,  NUTS  AND  SCREWS. 
Per  Cent. 

Coach  and  lag  screws       70-1  (i 
Stove   holts                   SO 
Plate  washers       40 

Machine  bolts,  %  and  less      05-10 

Machine  bolts,  7-16  and  over  ....     57'';; 
Blank  bolts          57y2 

Bolt  ends          5772 

Macliine  screws,   iron,   brass       35 

Xuts,    square,   all   sizes.... 4c  per  lb.  off 
Xuts,  hexagon,  all  sizes.  .4V2C  per  lb.  off 

Iron  rivets     .■       72i  ̂  
Boiler    rivets,     base,    %-iii.     and 

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

bright    85,  10,  7y2,  10  p.c.  off 
Wood      screws,      flathead, 

Brass   75  p.c.  off 
Wood      screws,      flathead, 

Bronze   70  p.c.  off 

LIST  PRICES  OF  W.  I.  PIPE. 
standard.            Extra  Strong, D.  Ex 

strong 

Nom. 
Price.           Sizes        Price 8li< 

Price 
Diam. 

per  ft.            IBS.       per  ft Ins 
.  per  ft. 

ygin 

$  .05y2     ygin  $  .12 

1/2$ 

.32 

^4  in 

.06         y4in     .07y2 

3A 

.35 

%in 

.06        3/gin     .07y2 
1 

.37 

y2in 

.08y2     y2in     .11 

iy4 

.52y2 

%in 

.liys    3/4in     .15 

iy2 

.65 
1     in .17y2  1    in     .22 2 

.91 

li/4in 

.23y,  lyain     .30 

2% 

1.37 
lyoin 

.27y2  lyain     .36y2 3 
1.86 2     in .37      2     in     .50yo 

3y2 

2.30 

2y2in 
.58y2  2y2in     .77 4 2.76 3     in 

.76y2  3     in  1.03 

4y2 

3.26 

3y,in 

.92      3y2in  1.25 5 
3.86 

4    in 1.09      4    in  1.50 6 5.32 

4y2in 
1.27      4y2in  1.80 7 6.35 

5     in 1.48       5     in  2.08 8 

7.25 

6     in 1.92       6     in  2.Se 
7     in 2.38      7    in  3.81 
8     in 2.50       8     in  4.34 
8     in 2.88      9    in  4.90 
9     in 3.45     10     in  5.48 

10     in 
3.20         10     in 
3.50         10     in 

4.12         
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COKE  AND  COAL. 

Solvay   Foundry   Coke      $5.75 
Connellsville  Foundry  Coke     5.00 

Yough,  Steam  Lump  Coal      3.83 
Penn.  Steam  Lump  Coal      3.03 
Best    Slack       2.99 

Net  ton  f.o.b.  Toronto. 

IRON   PIPE   FITTINGS. 

Canadian  malleable,  A,  25  per  cent  ; 

B  and  C,  35  per  cent.;  cast  iron,  60; 
standard  bushings,  60  per  cent.;  headers, 

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

unions,  65. 

COLD  DRAWN  STEEL  SHAFTING. 

At   mill         30';^ 

At    warehouse         .'iS' ; Dtecounts    off 

Mo 

MISCELLANEOUS. 

Solder,  half-and-half   0 

Putty,  100-lb.  drums   

Red  dry  lead,  100-lb.  kegs,  per  cwt. 
ijrhie,  French  medal,  per  lb   

Tarred  slaters'  paper,  per  roll  .  . 
Motor  gasoline,  single  bbls.,  gal .  .  . 

Benzine,  single  bbls.,  per  gal.   ...0 

Pure   turpentine,  single  bbls   
Linseed  oil,  raw,  single  bbls   

Linseed  oil,  boiled,  single  blils.   .  .  . 
Plaster  of  Paris,  per  bbl   

Plumbers'  Oakum,  per  100  lbs.    .  . 
Lead  Wool,  per  lb   
Pure  Manila  rope   

Transmission   rope,   Manila      

Drilling  cables,  Manila   

Lard  oil,  per  gal   
Union  thread  cutting  oil     

Imperial  quenching  oil     

221/, 

2.70 
9.65 

0.1.^ 
0.95 
(1.20 

.18  V;. 

0.70 0,77 

l).80 

2.50 
■i:r> 
D.n 

0.16 

0.20 
0.17 

0.73 
0.60 

0.35 
POLISHED  DRILL  ROD. 

Discount  off  list,  Montreal   and   To- 

ronto   40% 

PROOF  COIL  CHAIN. 

14  in   .+-9.00 
.'.-16  in    5.90 
%   in    4.95 
7-16  in    4.65 

1  2  in    4.40 
9-16  in    4.05 

'Vs   in    4.30 
^4  in    4.15 
%  inch     3.65 
1  inch     3.45 

Above   qaotatlonn   are   per    100   lbs. 

TWIST  DRILLS 

Carbon  up  to  li/i  i"   
Carbon   over   IV2   in   

% 
. .     55 

25 
Hi?h    Speed      

Bit   Stock      60 
Centre    Drill       

and    5 20 

Ratchet      .  .     20 
Combined    drill    and    c.t.s.k   

Diseoanta    olT   otandard    list. 

..     15 

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 

:\rajor  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. 

Sheets,  black.  No.  28   

Canada  plates,  dull, 
52  sheets   

Canada  Plates,  all  bright.  . 

Apollo  brand,  10%  oz. 

galvanized      

Queen's  Head,  28  B.W.G. 
Fleur-de-Lis,28B.  W.  G... 

Gorbal's  Best,  No.  28  .  . . 
Viking  metal.  No.  28  .  .  . 
Colborne  Crown,  No.  28.. 

:ontreaI   Toronto 

$3  00     .$2  85 

3  15 

4  75 

5  50 

6  00 5  75 

6  00 5  25 

5  70 Premier   No.   28          5  10 

3  15 
4  50 

5  30 
5  95 5  75 

6  OO 5  25 

5  80 5  00 

.Size 

1  m. 
Ii4in. 

in  in. 

134  i'l- 
2  in. 
21 4  in. 2i'oin. 

3  in. 
31/2  in. 

4  in. 

BOILER  TUBES. 
Seamless 

.t14  25 
14  25 

14  25 
14  25 

14  25 
15  50 

16  50 
21  01) 
24  00 
29  50 

Lapwelded 

9  25 

10  50 

11  .50 
12  25 

14  50 15  50 Prices  per   100  feet,  Montreal   and   Tor 

REAMERS. 

% 
Hand      25 

Shell      25 
Bit    Stock       25 

Bridtre       65 

Taper    Pin       25 
Centre       25 

Pipe    Rpfimers       80 
DUcoant0  off  standard  list. 

WASTE. 
WHITE.  (Vnl«  p.T  lb. 

XXX   Extra       0  11 

X  Grand      0  lOVa 

XLCR       0  0934 
X  Empire      0  09 
X  Press     0  08y4 

COLORFIl 
Lion      0  071/2 
Standard       0  06% 

Popular     ,    0  06 

Keen       0  051/. 
WOOL    PACKING. 

Arrow       0  16 

A.xle    on 
Anvil       0  08 
Anchor    0  07 

WASHED    WIPERS. 

Select  White      0  O8V2 

Mixed  Colored       0  O6I/4 
Dark   Colored       0  O.5V4 

This  list  subject  to  trade  discount  for 

quantity. 

BELTING— NO.  1   OAK  TANNED. 

Extra  heavy,  sgle.  and  dble   50% 
Standard   50  &  10% 

Cut  leather  lacing.  No.  1     $1.20 
Leather  in  sides     1.10 

ELECTRIC   WELD  COIL  CHAIN  B.B. 

3-16  in   ^9.50 

'4    in     6..55 
5-16    in     5.20 

%   in      4.25 
7-16  in     4.00 

1/2    in     4.00 
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      08 
Prices    Per    Lb.    Unless    Otberwise    Stated. 

ANODES. 

Nickel      47  to  .52 

Cobalt        1.75  to  2.00 

Copper      22  to  .25 
Tin      45  to  .50 

Silver   55  to  .60 

Zinc      22  to  .25 

Prices   Per   Lb. 

BELTING  RUBBER. 

Standard      .50% 
Best  grades      30% 

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 

Emery  composition   05  to  .07 

Rouge,  silver      25  to  .50 

Rouge,  nickel  and  brass. . .     .15  to  .25 
Prices   Per   Lb. 
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I,'     \I\', 
The  General   Market  Conditions  and  Tendencies 

1  his  section  sets  forth  the  views  and  observations  of 

men  t)uahfifd  to  judge  the  outlook  and  with  whom  we 
are  u\  cl>se  touch  through    provincial    correspondents. 

Montreal.  Que.,  Oct.  25,  1915.— I'lio 
dfiiiaiul  (\>v  stci'l  jirotliicls  still  I'on- 
tiiuios,  11  s:il)sttiiitiiil  lulviuicr  in  iimiiy 
spoi-iiUlii's  lieinv;  oiio  of  IVnlnios  of  tho 
past  weok.  While  ttio  (li'inoiul  for 
steol  bars  ami  liillets  for  tin-  pi-oiliiction 
of  luiiuitioiis  is  admittiHlly  the  most  in- 

sistent .various  otiier  lines  are  also  in 
stronjr  request  by  metal  working:  plants. 
The  siariity  of  sup|>ly  of  seamless  tub- 

ing has  starlet!  an  upward  trend  in  the 
quotations  on  tliis  conimoditv. 

Metals 

Metals  ireuerally  are  lioldiny:  linn  and 
quotations  siiow  little  ehange  from  the 
previous  week.  A  few  export  inquiries 
have  been  reeeived  for  copper,  but  the 
general  dullness  has  a  temlency  to  shade 
prices. 

Tin  remains  tirm  at  |>ievious  quota- 
tions. 

Spelter  shows  some  improvement,  and 
producers  are  refusing  to  sell  futures  as 
freely  as  they  were  a  week  ago. 

Quotations  on  lead  are  unchanged,  the 

market  showing-  a  slight  increase  in  ac- 
tivity. Antimony  is  being  contracted 

for  in  considerable  quantity  for  future 
delivery. 

Machine  Tools  and  Supplies 

The  situation  as  regards  inaeliine  tools 
is  unchanged.  Delivery  of  long  ordered 
equipment  still  lags  and,  of  course, 
causes  more  or  less  inconvenience.  In 

many  eases,  wiiere  it  was  inipossi't)le  to 
secure  the  desired  machinery,  acceptance 
was  made  of  tools  that  were  consider- 

ably larger  than  those  required  for  cur- 
rent needs.  This  may  ultimately  turn 

out  to  have  its  compensations,  for,  while 
fulfilling  the  present  requirements,  they 
may  also  sujiply  tliose  of  the  future  if 
the  opportunity  ofTers  of  manufacturing 
larger  shells  than  those  now  being  pro- 
duced. 

Supplies  naturally  are  also  in  active 
demand,  with   prices  at   least   firm. 

Sheets 

The  slight  increase  in  the  demand  for 
galvanized  sheets  is  keeping  prices  finn. 
The  supply  is  considerably  below  nor- 

mal; however,  an  improvement  in  this 
respect  is  anticipated  in  the  near  future. 

Old  Material 

A  steadv  improvement  is  shown  in  the 
demand  for  scrap  metals,  and,  while 
prices  are  meantime  little  more  than 
steady,  indications  point  to  an  advance 

shortlj',  due  to  some  mills  requiring  ad- 

ditional     scrap    sooner    than     they    ex- 

pected. 
There    is    little    demand    I'or    foundry 

scrap,  and   prices  are  weak. 

Toronto,  Ont.,  Oct.  26.— 'riic  geiicial 
improvement  in  trade  continues  and  arj 
optimistic  spirit  i)revails  in  business  cir- 

cles. The  crops,  whicii  are  au  important 
factor  in  the  development  of  this  coun- 

try, have  been  so  bountiful  this  year 
tliat  tliey  will  add  materially  to  the 
wealth  of  tile  .community  generally  ami 
inspire  a  greater  feeling  of  conHdience  in 
mauufacturing  circles.  In  addition,  tlic 
large  volume  of  war  orders  will  contri- 

bute to  place  many  of  our  industries  on 
a  very  satisfactory  basis.  Tiie  trade  re- 

turns for  six  months  ending  Sept.  30  are 
very    encoura'^iing.     The   figures   show    a 

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. 

satisfactory  advance  over  the  correspond- 
ing period  of  last  year.  The  export  of 

manufactured  goods  for  September  was 
very  heavy,  reaching  a  total  of  over  nine 
million  dollars  compared  with  a  total  of 
a  little  over  five  millions  for  Sept.,  1914. 
Imports  also  showed  an  improvement.  The 
duties  collected  on  imported  goods  show 
an  increase  of  approximately  one  and 
one-half  million  dollars  for  the  six 

mouths  compared  with  the  coiTespond'ina 
period  of  1914. 

Developments  in  the  shell  industry  are 
being  awaited  with  the  greatest  interest. 
A  new  .system  of  placing  contracts  for 
the  large  calibre  shells  will  be  intro- 

duced. Canadiiin  manufacturers  are  be- 
ing asked  to  submit  tenders  for  6-in.. 

8-in.  and  9-in.  shells,  thus  placing  the 
business  on  a  competitive  basis.  It  is 
reported  that  orders  amounting  to  $80,- 
000,000  for  the  larger  shells  are  about  tn 
be  placed  by  the  British  Government 
through  the  Shell  Committee. 

Steel  Market 
A  aeneral  advance  in  prices  is  tht 

[irineipal    feature    of    the    steel    market 

iliis  week;  the  heavy  deiuaml  has  had 
this  natural  I'lVect.  AH  indications  point 
to  a  still  heavier  dcmanil  and  also  to 

hi<.;her  quotations.  Canadian  mills  have 
raised  their  quotations  on  ;rim  and 

steel  bai-s  to  .$2.35  base  per  100  lbs.,  rc- 

pi-cscnting  an  a<l\aiii'e  ol  l,lc.  i  i'ini'):<-- 
ing  bai's  are  now  (pioted  at  $2.35  liase. 
plus  extras  for  twisting.  Warehouse 

prices  are  higher  in  proportion.  I'itls- 

linrgh  bars,  plates  and  small  sliapcs  I'oi- 
Canadian  consuinplion  are  now  hcin^- 
quoted  at  l.-IOc  and  sled  hoops  at  l.tiOc, Pittsburgh. 

Wire  has  ailvanced  15c  and  is  now 

<|iioted  at  $2.75  base.  Wire  nails  are  up 
lOc  and  are  (pioted  at  $2.55  per  keg. 
(^nutations  on  proof  coil  chain  and  elec- 

tric weld  coil  cliain  are  iiigher.  Prices 
on  wrought  iron  pipe  are  very  firm  and 
are  expected  to  advance  any  lime.  With 
the  market  in  the  |)rcsent  uncertain  con- 

dition, prices  are  liable  to  fiuctuate,  anil 
in  some  cases  orders  can  only  he  acce))!- 
(•d  subject  to  immediate  acpeptanee.  The 
enormous  demand  for  steel  for  munitions 

lias  been  chiefly  responsible  for  the  pre-, 
sent  conditions  in  the  market.  Steel 

plants  are  working  to  capacity  to  meet 
tlie  demand,  and  this  will  increase  as  the 

shell  industi-y  expands  and  as  orders  for 
domeslic  steel  products  increase  in  vol- 

niiu'. 
Prices  of  high-speed  fool  steel  continue 

lo  ailvancc  and  the  situation  is  becoming- 
incnv  acute.  The  most  serious  feature  is 
tlie  difficulty  of  obtaiuins:  supplies  in 
^inything  like  the  quantity  required.  The 
demand  has  practically  doubled  owing 

lirincipally  to  the  necessity  of  havinu- 
high-speed  tool  steel  for  machining  shells. 
Some  producers  have  withdrawn  from  the 
market,  while  others  are  onlv  able  to 

supply  their  customers  with  enmparative- 
ly  small  quantities.  The  scarcity  of  tung- 

sten, which  shows  no  imprnvement,  is 

t!'e  cause  of  a!i  the  trouble.  Ot'ier  alloys 
have  advanced  in  price,  as  have  also  tlie 
cost  of  crucibles,  labor,  etc. 

The  galvanized  sheet  market;  is  quiet, 
there  being  only  a  moderate  demand,  but 
prices  are  being  maintained,  R>ck  sheets 
are  advancing  and  spelter  is  too  high  in 
price  to  create  much  interest  among  gal- 
vanizers.  Bessemer  bla^k  s'eefs  have 

advanced  $2  a  fon,  and  N'o.  2'*  "-auge  are 
now  being  quoted  at  2.10e  Pittsburiih. 

The  heavy  demand'  for  stee!  nroduefs 
ill  the  States  continues,  and  pr'ees  of  fin- 

ished iron  and  steel  are  sfearlilv  advanc- 

ins;-.  There  is  no  abatement  in  f'e  heavy 
demand  for  large  rounds  fir  s'^ell  manu- 

facture, and  the  steel  mills  are  sold  up 
for  the  remainder  of  the  year.  Prices  of 

steel  bars,  plates  and  s'-aoes  I'ave  ad- 
\anced  to  1.4r;e  Piftshur"-''.  T'-ere  is  a 
continued  heavy  demand  for  open-hearth 

and  forging  billets  on  w'mp'-  pr;-es  are 
verv  strong  on  the  adv!i""°.  Fnraing 

billets  are  now  quoted  af  ̂ ''A.^O,  open- 
hearth  billets  at  .$25  and  Boso^mer  billets 
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Thread  Milling  Machines 
For  High  Explosive  Shells 

Designed  for  the  purpose  of  milling  the  thread  in 

the  base  and  nose  of  high  explosive  shells. 

Shell  is  placeil  inside  a  n.\(ilviii'4  siiindli-  and  is 
self-eenteruii;.  A  iierfect  thread  is  prodm'el  in 
base  of  shell  in  approximately  2V2  minnti .-. 

Milling  Cutter  is  made  from  best  high-speed  '^teel, 
by  Brown  &  Sharpe,  from  special  design  by 

Holden-Morgap  Co.,  and  is  so  shaped  that  it  <-an 

be  sharpened  without  chanain.g  the  form.  Cuttei- 
is  designed  to  mill  the  tup  of  threail  a-^  well  as 
the  depth. 

Machines  are  fully  equipiied  for  work,  incduding 

oil  pump.  Fitted  with  automatic  stop  motion, 
which  stops  machine  when  thread  is  coniplete<l. 

One  operator  can  run  several  machines.  Elim- 
inates all  risk  of  having  shells  rejecttd  on 

account  of  thread  being  strii)iH'd,  as  is  liable  to  be 
the  case  when   tap|)ed  li\    the  idd  metliod. 

Write  for  complete  particulars,  prices,  etc. 

THE   HOLDEN-MORGAN    CO.,   Limited 
539   Richmond   Street   West,   Toronto,   Canada 

SALES  AGENTS: 

The  A.  R.  Williams  Machinery  Company,  Limited 
Toronto,   Ontario 

IF  IT'S  MACHINERY— WRITE  "WILLIAMS.  ' 
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Thousands  of  Threaded  Pieces              . 

Each  Day  with  a                    ̂  

Geometric  Threading  Machine          ̂  
RAPID  AND  PERFECT  DUPLICATION                                 ̂  

Takes  lloor  space  2    ft.   x  :!   It.,   ami   is   complete   with 
i-iiuntershaft,  change  speed  gear  for  adapting  speed  of 
spindle  to  diameter  to  be  threaded:  adjustable  stop  for 
uauging  length  of  work. 

No  rough  threads  with  the   Geometric.     They  are  as 
true    and    clean    as    can    be    produced    by    any    screw 
machine. 

1         Note  the  range: — Regularly,  14-in.  to  ̂ ^-m.     Specially,                                   A 
i2-in.    Std.    pipe    threads;    V^-in.      S.A.E.    Std.     Spark                               ̂ fl 
Plug  threads,  and  up  to  2-in.  Diam.  threads  where  the                            .^iBB 
pitch  is  flue.     Internal  threads,  Vs-in.  to  2-in.                                            jKH^tti 

Send  in  your  Specifications  and  learn  what   we  can  do              ̂ Ki^,Jl..^\ 
for                                                                                                         dr4iHBHHH 

THE  GEOMETRIC  TOOL  COMPANY  ̂ fi^^ NEW  HAVEN,  CONN.,  U.S.A.                         ̂ HB 
''ju:n<i;n[   AeieiitS':   Willi  111. s  \    \\'iN:ii.    l.ol..   .M.uitri'Ml :   TIm>   A     i:.                      ̂ ^^P^| 

,111(1    St     .T.iliii,    N  i: 

3 

> 

//  what  you  want  is  not  advertised  >n  thu  issue  consult  the  Buyers'  Directory  at  the  back. 
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nt   $24.50,  f.o.b.    I'lHsburirii.     Wiro    rods 
are  higher  at  $32  Pittslmrj;!!. 

Pig  Iron 

A  Inryo  toiiiiasre  ot"  low  pliosplioriis 
pig  irou  is  being  imported  from 
tlie  States  for  steel  making.  Fonn- 
dry  grades  are  not  so  active  but  liave  ad- 
vanood  in  price.  Hamilton  and  Victoria 
brands  are  now  quoted  at  $21  per  ton, 
Toronto.  Standard  low  phospliorus  is 

being  quoted  $26  nt  I'urnaco. 
Old  Material 

The  market  is  dull,  there  boing  little 
demand  for  domestic  material  with  the 
exception  of  aluminnm.  which  is  very 

scarce.  Buying  is  of  a  speculative  order 
and  consumers  are  slow  in  taking  deliv- 

eries. Prices  are  firmer  nnd  higher  for 

some  materials.  Scrap  copper  has  ad- 
vanced 2oc  to  50c  per  100  lbs.  according 

to  grade.  No.  1  composition  turnings  arc- 
now  quoted  at  $10.  Heavy  melting  steel 
is  in  fair  demand  aad  has  advanced  to 

$9.50,  while  machinery  cast  iron  is  also 

higher  at  $12. 

Machine   Tools 

There  is  little  change  to  note  in  tlu' 
machine  tool  situation  although  thero 
will  be  considerable  activity  when  the 
orders  for  the  larger  calibre  shells  have 

been  placed.  Tenders  are  being  submit- 
ted by  manufacturers  for  these  shells 

and  the  orders  will  no  doubt  be  placed 

with  as  little  delay  as  possible.  The  shel'.? 
will  be  6-in.,  8-in.  and  9-in..  and  heavy 
lathes  will  be  required  to  machine  them. 
There  is  still  a  steady  although  lighter 
demand  for  tools  for  IS-pdr.  shells,  to- 

gether with  a  fair  movement  in  second- 
hand equipment. 

Supplies 

There  is  a  general  upward  tendency 
in  prices,  and  a  number  of  changes  have 
to  be  noted  this  week.  Discounts  on  twist 
drills  have  been  revised.  Carbon  drills 

up  to  IV2  in.  are  now  55  p.c.  and  black- 
smith 55  p.c.  French  medal  glue  is  lower 

at  15c  per  pound.  Gasoline  has  advanced 
2c  and  is  now  quoted  at  20c  per  gallon 
in  barrel  lots,  while  benzine  is  also  high- 

er at  ISV2C  per  gallon.  Owing  to  a  short- 
age in  supplies,  turpentine  has  advanced 

5c  and  is  now  quoted  at  70c.  Linseed  oil 
is  also  higher  at  77e  for  raw  and  80c  for 

boiled  oil.  Plumbers'  oakum  is  being 
quoted  at  $4.25  per  100  lbs.,  and  lead 
wool  is  now  lie  per  pound.  Business  in 
supplies  for  shell  plants  continues  active. 

Metal  Market 

The  metal  market  is  dull,  but  prices 
are  keeping  steady.  The  sterling  ex- 
chan?e  situation,  although  somewhat 
easier,  continues  to  have  a  depressing  ef- 

fect on  the  metal  market.  The  New  York 

market  has  been  more  active  recently 
and  is  showing  a  tendenev  to  react  in  an 

upward  direcliim.  The  London  uiarkcl 
is  quiet  and  steady.  The  scarcity  ol 
aluminum  conliuues  nnd  prices  luive  mm 
upward  tendency.  Spelter  is  a  little 
higlier  due  to  sirciigtii  in  both  London 
nnd  New  York.  The  copper  market  is 
insier  but,  wiili  the  recent  large  new 
orders  for  munitions,  a  buying  move- 

ment is  c-\pcctcd  with  a  possible  mlvniuc 
in  price.  The  tin  market  is  firm  but 
unchanged.  Antimony  and  lead  are  lirni 
but    unchanged. 

Tin. — The  market  is  firm  but  quid. 
The  uncertainty  of  the  British  exporl- 
tax  question  has  restrained  activity  and 
probably  jirevented  a  good  movement. 
Tin  is  unchanged  at  37c  per  pound. 

Copper, — Tlic  market  is  dull  and  easier' 
but  prices  are  unchanged.  The  copper 

position,  however,  is  a  sti'ong  one  as 
large  orders  for  munitions  continue  to  be 

Aluminum. — I'ricos  are  nouiuially  un- 
changed, bul  the  scarcity  of  tliis  metal 

is  rather  more  apparent,  and  hoMers  are 
inclined  to  ask  liiglier  prices.  Local  (|iiu- 
talions  are  nominal  at  60c  per  pound. 

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  Alexsieflf,  care  Military  At- 
ache,  Russian  Embassy,  Wash- 

ington, D.C. 

placed  which  will  result  in  a  heavy  de- 
mand for  this  metal.  Consumers  are  buy- 

ing on  a  hand-to-mouth  basis,  but  may  be 
forced  to  cover  their  requirements  in  a 
rising  market.  Producers  seem  to  be  in 
control  of  the  situation,  and,  as  copper 
must  be  had  by  munition  manufacturers, 

higher  prices  are  therefore  more  prob- 
able than  otherwise.  Locally  copper  is 

unchanged  at  191/30  per  pound. 
Spelter. — The  market  is  higher  both  in 

London  and'  New  York,  and  the  situa- 
tion has  improved.  Spelter  has  advanced 

Voc  locally  and  is  now  quoted  at  17'''2e 
per  pound. Lead — The  market  is  firm  with  the 

"Trust"  price  at  $4.75  New  York.  Local 
quotations  are  unchanged  at  614c  per 

pound. Antimony. — The  market  is  very  firm, 
and  there  is  a  scarcity  of  spot  metal. 
Quotations  are  unchanged  at  .35c  per 

pound. 

St.  John,  N.B.,  October.— Industrial 
fonililions  in  the  Eastern  provinces  ap- 

pear to  be  of  a  satisfactory  nature,  hold- 
ing out  much  promise  for  the  approach- 
ing winter,  although  there  is  no  effort 

at  expansion  in  any  particular  line.  The 
only  new  extensions  being  instituted  by 
established  companies  are  for  the  manu- 

facture of  war  supjilies,  and  it  is  hoped 
that  before  next  spring  more  orders  will 
be  received,  if  orders  are  still  necessary 
for  the  success  of  the  allied  arms.  The 
foundries  in  which  shell  manufacture  is 

going  on  are  for  the  most  part  working 
night  and  day  in  their  efforts  to  expedite Hie  output. 

A  new  lumber  mill  at  Nelson,  on  the 
Miramichi  River,  is  to  be  erected  this 
fall  by  Frasers,  Ltd.,  according  to  a  re- 

cent announcement.  It  is  understood 
that  the  firm  plans  to  expend  between 
$80,000  and  $100,000  on  the  new  plant. 
A  new  steel  bridge  at  Grand  Falls, 

the  gully  near  the  C.  P.  R.  station,  is  to 
be  erected.  Plans  and  specifications  are 
to  be  made  this  winter. 

Local  manufacturers  and  members  of 
industrial  concerns  were  instrumental  in 
the  success  of  a  big  endeavor  recently 

hold  here — "a  $50,000  patriotic  auc- 
tion"  in  the  interests  of  the  patriotic 

fund.  They  donated  freely  towards  the 
movement,  the  gifts  being  sold  and  the 
profits  going  to  the  fund.  Among  the 
more  interesting  articles  offered  for  sale 
were  a  number  of  nickel-plated  shrapnel 
shell  electric  table  lamps,  these  having 
been  donated  by  the  Phoenix  Foundries. 

  ©   
CANADIAN  CROP  REPORT 

THE  immensity  of  Canada's  wheat  crop 
this  year  is  shown  by  the  report  sent  out 
on  October  15.  For  wheat,  oats,  rye  and 
flax  the  yields  are  even  higher  than  those 
reported  a  month  ago,  but  in  the  case  of 
barley  and  oats  the  present  estimate  is 
less  than  that  of  August  31st. 

The  total  wheat  crop  of  Canada  is  now 

placed  at  336,258,000  bushels  from  12,- 
986,400  acres,  representing  an  average 
yield  per  acre  of  25.89  bushels.  This 
total  is  174,978,000  bushels  more  than 

last  year's  inferior  yield  of  161,280,000 
bushels,  the  crop  this  year  being,  there- 

fore, more  than  double,  or  108  per  cent, 
more  than  that  of  last  year.  It  is  104,- 
541,000  bushels,  or  45  per  cent,  in  excess 

of  the  previous  highest  yield  of  231,717,- 
000  bushels  in  1913,  and  140,232,000 

bushels  or  72  per  cent,  in  excess  of  the 
annual  average  yield  of  196,026,000 
bushels  for  the  five  years,  1910  to  1914. 
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C)1INS-MAN\'IL1J':  .-taiuls  for  a  new  ca'der  uf  Service— service 
that  concerns  itself  with  your  prolderns  and  (licir  solution — a 

service  that  is  as  respoiv-ible  in  fact  as  it  is  in  name  because  it 

hafked  up  by  J-M  Respon-ibility. 
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THE  CONTINENT 

The  oldest 
will  show 

genuine  asphalt  street  in  your  to^vn 
you  how  J-M  Mastic  Flooring  lasts .I--M    Waternrdof    .\hi.-lic    F wears,    because    its    basic 

U.8.  Express  Huuiii.  L<i 
Mastic  Ftoorinr/.  fhtihim 
Chicafio. 

material  is  Trinidad  Lake  Asphalt,  which  has  stood  the  test 
of  city  street  traffic  for  nearly  fifty  years.  There  is  practi- 

cally no  wear-out  to  it  in  shop  floor  service. 
J-M  Mastic  Flooring  is  as  "springy"  as  wood.  It  can  be 
laid  in  any  consistency  from  hard-as-oak  to  soft-a.s-pine. 
according  to  requirements.  It  wears  like  iron,  but  is  unlike 
flooring  made  of  perfectly  rigid  material.  It  is  absolutely 

dry,  easy- under  foot,  .slip-proof  and  noiseless. 
This  flooring  originates  no  dust  to  damage  goods  or  injure 
machinery  and,  as  it  is  waterproof,  it  can  lie  cleaned  and 
kept  in  sanitary  condition  by  flu.<hing.  Acids  and  alkalie- 
have  no  effect  on  it.  Easily  patched  when  resetting  of 
machinery  makes  patching  necessary.  Can  be  applied  over 
any  stalsle  foundaiion,  anywhere,  or  over  flooring  now  in 
place.  , 

Let  onr  llnoriiig  specialists  see  >'ou  about  ijoar  floors. 

J-M  Asbestos  Built-up  Roofing  is  weather- 
proof, fire-resistant,  non-corrosive  and  time- defying 

This  is  nut  mere  "selling  talk,"  it  is  a  statement  of  fact  backed  np  l)y  the  performance  of  hun- 
dreds of  J-M  Asbestos  Built-up  Roofs  in  effective  service  for  many  years  and  still  good  for  as 

many  more. 

The  base  of  our  built-up  roofing  is  J-M  Asbcsttis  Heady-Roof- 
ing, even  one  ply  of  which  would  be  practically  as  permanent 

as  the  brick  walls  or  an}'  other  inorganic  part  of  a  liuiiiling  except 
for  wind  pressures,  roof  ninvement,  ilamage  from  rougii  usage,  etc. 
When  built  up  by  three-  and  four-ply  laminations  into  thicknesses 
capable  of  resisting  such  strains,  it  furnishes  a  strong,  light-weight, 
smooth-surface,  practically  fireproof  roofing  that  never  needs  painting 
or  any  other  attention  and  is  bound  to  give  perfect  roofing  service 
for  a  maximum  period  under  the  rule  of  J-M  Roofing  Responsibility. 
.J-M  Asbestos  Built-up  Roofing  is  examined,  approved  and  labelled  by 
the  Underwriter's  Laboratories,  Inc.,  under  the  direction  of  the 
National  Board  of  Fire  Underwriters.  It  is  given  class  "A"  rating 
when  laid  over  non-conilnistible  roof  decks  having  inclines  not  ex- 

ceeding 3  inches  to  the  foot  and  secures  class  "B"  rating  when  laid  ,.„««,/,„„  ,'aupc  Hmlunn.  Train  SJied..  Wi,uIsor  St.  .S(„- over  non-combustible  roof  dei-ks  having  inclines  not  exceeding  n  tinn,  Montreal.  J-M  \sbestiis  Koofimjs.  The  Dominion  Itridue 
inches  to  the  foot.               '                                                                                                       C'>-  «'"'   fleo.  A.  FuWr  ConatrucUon  Co.,  Contractors. 

The  Canadian  H.  W.  Johns-Manville  Co.,  Limited 
Toronto  Montreal  Winnipeg  Vancouver 
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Of  oiits,  tin-  ri'visi'il  total  yii-lil  is 
481.0.15,500  bushels  rrt>m  ll,:Ht)5.0ll(»  aeres, 

an  averasre  per  aero  nl"  42.33  busliols. 

Barley  eoiiu-s  out  at  .'i0.8(5S.OOO  bush- 
els from  1.5()i),;>nl>  aires,  an  average  per 

aerc  of  33.70  bushels. 

Rye  is  now  •J,47S/)II()  bushels  from 
112,300  aeres.  ir  22.07  lu-hels  pt  r  uore. 

and  rtaxseeil  12.li04,7(m  bushels  from 

l.OOO.liOO  aere.s,  or  12.4>S  bushels  per  acre. 

In  the  three  Nortli-west  provinees,  the 

estimatiHi  yield  of  wheat  is  .104 .200.000 

bushfls,  ami  of  oats  305,1)80,0011  bushels. 

The  remaining;  i:raiu  erops  of  t'anaila. 
whose  yields  are  nnw  reported  >':i  for  the 
tirst  time  this  year,  are  as  folh.ws:  Peas. 
3.240.400  busheis;  beans,  504.0i)0  bush- 

els: buckwheat.  S.101.000  bushels;  mixed 

grains.  17,12S..'J0!(  bushels,  and  corn  for 
buskins;.  14.594.0110  bushels. 

The  condition  of  wheat,  oats,  srrain 

\aries  from  00  and  93  jier  cent,  of  the 

standard  quality  fixed  m  lOii. 

ONTARIO  MINES  OUTPUT 

TllK  oulpill  of  the  nicliillilcioiis  injurs 
and  works  of  Ontario  fur  Ilie  six  months 

endiii-r  .lune  30,  1915,  as  reported  to  t'.ie 
Ontario  Bureau  of  Mines,  is  sliown  by 

the  follow'infr  table,  whieli  also  irives  the 

production  for  tiie  correspondin-r  in'ritid 
of  last  year: 

timontlis       Onionllis 

1015  1914 

. .  .■I!3.570,fl72  .fJ.Ol  1  .iKii) 

.  ..  5,188.703  7,0.'i:i,41S 

...  1.229,894  1.197.().')li .  . .  3,;i93,r)2S  2.872.84:1 

288.290  118,119 

.  .  .   2,8r)(),04(l       4,429,()(i4 

34,443  22,.')81 

Oold    .    .    .. 
Silver    . . . 

Copper  .    . . N'ickel  .   .  . . 

Iron   Ore    . . 

Pij;    iron    .  . 
Cobalt    .    . 
Cobalt     oxid 

chidinir 

oxidet     . 

(m- 

.■(i.81-. 

37!i,l.'yj 

&■ 

PAPER  TRADE  EXPANSION 

THE  Canadian  pulji  and  paper  industry 

is  evidently  prosperinir.     Since  the  npen- 

Iml:   of  llic  currcMil   fisi-iil  yi>:u-  ('\|i(i|-|s  Id 

I  111'  I  mini  .SiiUi's  espi'i-ially  have  jirowii. 

.Inly  Goveriinienl  returns  show  exports 

of  newsprint  to  the  United  States  of 

$1,274,000.  The  export  business  of 
Canadian  niilU  lur  the  lirst  four  months, 

.Vpril  to  .Inly,  aiigre.srated  f|!5,09S.7!)i),  of 
which  tlie  United  States  accouiilc^d  lor 
.•^-l.,')8!l.]4l. 

While  ihc  lcil:il  compares  witli  $-1. 
213.000  in  1911,  only  l}i2,17G,OII()  \\cn\ 

across  the  border  that  year.  As  an  in- 

dication of  recent  j;Tuwth,  this  year's 
business  so  far  is  almost  equal  lo  eiirht 

months'  business  in  1913,  and  surpasses 

ci'.;lit  montlis'  business  in  1912,  the  total 

then  being-  only  .$3,110,000.  While  the 

United  States  is  Canada's  best  custoni- 
I'r,  the  statement  points  out  that  another 
cncoura.ainn:  feature  of  the  trade  is  the 
yrowini;'  trade  within  the  Empire. 

For  the  tiscal  year  1913-14  the  total 

exports  were  $8,030,000,  for  1914-15, 
$12,()00,000,  while  the  rate  of  the  four 

months  this  year  is  between  $15,000,000 
iuid  $16,000,000  per  annum. 

CANADIAN  COMMERCIAL  INTELLIGENCE  SERVICE 
The  Department  of  Trade  and  Commerce  invites  correspondence  from  Canadian  exporters  or  importers  upon  all 

trade  matters.  Canadian  Trade  Comissioners  and  Commercial  Agents  should  be  kept  supplied  with  catalogues,  price  lists 

discount  rates,  etc.,  and  the  names  and  addresses  of  trade  representatives  by  Canadian  exporters.  Catalogues  should 
state  whether  prices  are  at  factory  point,  f.o.b.  at  port  of  shipment,  or,  which  is  preferable,  c.i.f.  at  foreign  port. 

CANADIAN  TRADE  COMMISSIONERS. 

Arg:entLiie  Republic. 
R.   Ponssette,  27S  Balcarce,  Buenos  Aires.     Cable  Addreaa, 
Canadian. 

AustralaRla. 

British    Wrst    Indies. 

Newfoundland. 

New    Zealand. 

South    Afrloa. 

Cable    Address 

Actlne    Trade    Commissioner.    Lonja    del    Comerclo,    Apartado 
1290.   Havana.     Cable   address,   Cantracom. 

Franee. 

Phlllipe    Key,    Commissioner    Oeneral,    17    and    19    Bonlevard 
des  Capuclnes,  Paris.     Cable  address,  Stadacona 

J.    Eg.in,    Norwich    Dnion    Buildings,    Cape   Town, 
address,   Cantracom. 

United    KinKdora. 
E.   de Cable 

Cable  address,  Can- 

Japan. 
Box    109,    Tokohama. Cable    Address, 

Holland. 

LIthRow,    Znidblaak,    ?6,    Rotterdam.      Cable    address. 

J.  E.   Ray,  Central   House,   Birmingham 
adl4in. 

Acting    Trade    Commissioner.     Nortb    British     Building    East 
Par.Tde.    Leeds.     Cable   address,    Canadian. 

F.    A.    C.    Blnkerdlke.    Canada    Chambers,    36   Spring    Gardens. 
Mnnrhester,      rnl)le   address,    rniitracom. 

Fred.    O.ine,    87    Union    Street.    Glasgow,    Scotland.      Cable    id- 
dre.ss.   Cantr.ifsiin. 

Harrison    Watson,    73   Baslnghall    Street,    London,    E.C.,    Eng- 
land.    Calile  address.  Sleighing,    London. 

CANADIAN  COMMERCIAL  AGENTS. 

British    West    Indies.  N 

H.   Curry,  Nassau,  Baluimas. 

Colombia. 

B.  Beckwith,  c-o  Tracey  Hmos,  Medeilln,  Colombia.     Cable* 
to    Marmato,    Colombia.     Cable   address.    Canadian. 

E.    Sontum,   Grubheged    No 
address,  Sontums. 

South  AMcs. 

I>enniark. 

Christiana Norway.     Cablo 

D.    M     McKlhbIn,    Parker,    Wood    &   Co.,    Buildings,    P.O.    Boi 
550.  .Johannesburg. 

B.   .T.    Wilkinson,   Durban,   41  St.  Andrew's  Buildings,   Durban, Natal. 

CANADIAN   HIGH   COMMISSIONER'S  OFFICE. 

United  Kingdom. 
W.   L.   Oritrith.   Secretary,   17   Victoria  Street.    London,    S.W.,    England. 
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ACCURACY 
Yitu  are  al\^■ay«  c-uttin.^ 
cii.-^ts    in    yiiur    factory. 

Pjver  .•^top  t(i  figure  the 
li)~.s  oil  misfit  Screws 

and  Nuts".'' 

I'.ettcr  try  "GALT" 
and  save  time  and 
money. 

We  ship  from  stock — 
Cap  Screws,  Set  Screws 
and  Semi-finished  Nuts. 

Specialists  in  Cap  and 
Set  Screws. 

THE 

GALT  MACHINE  SCREW  CO., 
LIMITED 

GALT,  ONTARIO 

HIGH  SPEED 
HAMMERS 

For    High    Speed    Work 

FEATURES: 

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

anteed saving  of 

fiom  15%  to"  20% on  any  class  of 
work.  The  life  of 

the  machine  is  prac- 
tically inileflnite  as 

phosphor  bronze 
busbinc's  arc  nsed 
throughout. 

No  riveting-  too  in- 
tricate for  us;  no 

riveting  which  our 
maciiuie  cannot  ac- 
complish. 

Send  for  our  High 
Speed  Hammer 
Book. 

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

Sales    Agents:     The  A.    R.    Williams    M.ichinery   Company, 
Limited,  Toronto,  (Jntarin. 

Once  Known— 
Always  Used 

ll|||||||||||l|||||l|l|l|l|l|ll!|1lllllll!ll|l|IMII|ltl:l!llllllll|l|;llll|l|!tl!|l|lt|[|lil!lillllll^ 

M.  E.  C. 
Collapsible  Taps 
are    giving    extraordinary    service    on 
Shrapnel  and  Cartridge  SHELL  work. 

It  will  be  Greatly  to  your  interest 
to  get  a  line  on  the  value  of  this  tap. 

WRITE  SOME  USERS  —  we'll 
gladly  send  names  atid  addresses. 
Full  particulars  and  details  of  our  liberal 

proposition  on  request. 

Manufacturers  Equipment  Co. 
175  North  Jefferson  St.,  CHICAGO,   U.S.A. 

Canadian   Agents: 
FOSS  &  HILL    MACHINERY  CO..  Montreal 

A.  R.  WILLIAMS  MACHINERY  CO..  Winnipeg 

lllllllllllllllllllllllllilllllllllllil!lillUllilllilililllllllllllllllll!lilll1lllllllill|!|ll!ll|!lllilll^^ 

^X 

//  what  you  wnnt  is  not  adratl.sed  in  this  imie  cunsult  the  Bui/ers'  Directory  at  the  back. 



Voluiiu'  Xl\' INDUSTRIAL  \  CONSTRUCTION  NEWS 
ELstablishr.ient  or   flnlarpenicnt  of   Factories,  Mills,   Power   Plants,   Etc.;  Construc- 

tion   of     Railways,     Bridges,    Etc.;      Municipal    Undertakings;      Mining    News 

Engineering 
St.  Marys  Out. — Tlif  Miixwell  Works 

liave  rictiviil  a  lai;.;!'  onUT  lor  plii!;;s  for 
shells. 

Vancouver,  B.C. — Tlio  British  Coliun- 

liin   Klf.irii-  linihvay  Co.  will  make  t'.x- 

leiision.-i  to  its  cahlo  ii'.iinl. 

Fort  William,  Ont. — The  Cnundian; 

Car  anil  Foundry  Co.  have  started  eon- 
strnction  work  on  a  new  foundry. 

London,  Ont. — The  George  H.  Belton 
LmuiHr  Co.  are  considering:  installing 

electric  motors  for  driving  the  ma- 

chinerj". 

Samia,  Ont. — The  Imperial  Oil  Co.  are 
installinsr  several  new  steel  tanks,  the 

lai^est  will  have  a  capacity  of  40.000 
harrels  of  oil. 

Chatham,  Ont. — Bids  will  be  called  for 

shortly  by  the  city  council  for  a  boiler  to 

replace  tlie  present  electric  light  plant 
boiler.    W.  G.  Merritt  is  clerk. 

London,  Ont. — E.  Leonard  &  Sons  con- 
template the  installation  of  electrical 

di-ive  in  its  plant  for  operating  lathes, 
jilaning  machines,  etc. 

Montreal,  Que. — The  Canadian  Gas 

Co.  are  in  the  market  for  a  lai-ge  quan- 
tity of  fi-in.  pipe  line  in  connection  with 

the  natural  gas  development  at  St. 
Hilaire. 

Victoria,  B.C. — The  Imperial  Oil  Co., 
which  has  a  plant  at  Burrard  Inlet,  B.C., 

is  building  an  island  headquarters  plant 

at  Victoria,  B.C.  Work  is  going  ahead 

111  a  wharf,  seven  tanks,  a  boi'.erhouse, 
warehouse,  etc. 

Montreal,  Que. — The  Nicholson  Con- 
stnictioiis  Co.  are  building  machine 

shops  on  St.  Patrick  Street  for  the  Can- 
adian Tube  &  Iron  Co.  and  the  Colonial 

■\Vire  Manufacturing  Co.  The  cost  is 
estimated  at  $13,000. 

Hamilton,  Ont. — A  temporary  heating- 
plant,  to  cost  about  $5,000,  will  be  in- 

stalled at  the  ̂ fountain  Hospital  by  the 

city  council.  Later  a  permanent  plant 

•will  be  constructed  at  a  cost  of  $30,000. 
Plans  will  be  prepared  at  once. 

Walkerville,  Ont.  —  The  Dominion 
Stamping  Co.,  are  erecting  an  additional 

plant  here.  The  building  will  be  of  steel 
construction  and  will  comprise  a  die 

shop,  hammer  shop  and  machine  shop. 

The  cost  is  estimated  at  -$100,000. 

Vancouver,  B.C.-  It  is  repoi'teil  thai  a 
large  <iiiaiitily  of  shells  will  be  alb  tti  1 

to  lirms  in  t!iis  district.  Tlie  N'aiUMiuver 

Kngineering  Works  will  distribute  .')00,- 
000.  The  \'ictoria  Machinery  Depot  will 
lave  -JOO.OOO,  aiiii  I.'jO.OOO  will  be  ma<le  iu 
New   Westiiiiiister. 

Sberbrooke,  Que. — The  contract  for  the 

proposed  gas  plant  has  been  awarded  to 
the  Western  Gns  Construction  Co.,  for 

$.'tO,9S0.  Tlie  specifications,  however,  will 
be  revised  ami  submitted  to  Mr.  Mann, 

of  the  Montreal  Light,  Heat  &  Power 

Co.,  for  approval  and  further  suggestions 
before  the  work  is  proceeded  with.  Aid. 

Braulf  is  chairman  of  the  Gas  and  Elec- 
tric  Committee. 

Port  Moody,  B.C.— The  clearing  of 
the  nine  and  one-half  acre  site  on  which 

the  plant  of  the  Port  Moody  Steel 
Works  is  to  be  erected  has  already  been 

commenced.  The  site  of  the  plant  is  ap- 

proximately three-quarters  of  a  mile 
north  of  the  business  centre  of  the  town, 

at  the  head  of  the  Inlet  and  adjacent 
to  the  North  Arm  line  of  the  C.  P.  R. 

The  city  will  guarantee  the  bonds  of  the 

company  to  the  extent  of  $100,000. 

Chatham,  Ont. — .Vt  a  meeting'  of  the 
I'ireclors  of  the  Duminiou  Sugar  Co.,  of 
Wallacel)urg.  lieldi  here  on  Oct.  21.  it 
was  decided  to  start  at  once  the  erection 

of  a  million-dollar  beet  sugar  factory 
in  this  city.  The  directors  have  been 

assured  by  representative  citizens  of 

Ciiatham  that  the  city  will  pass  a  by- 
law granting  the  company  a  free  site 

worth  .$18,000  and  annex  the  property 

to  the  city  niul  )>rovide  other  minor  in- 
ducements. 

Electrical 
Attwood,  Ont.— Tlu>  Elma  Township 

Council  are  considering  installing  a 

hydro-electric  system. 

Weston,  Ont. — ^Plans  for  the  extension 

of  the  local  Hydro  system  to  Thistle- 
town  were  completed  at  the  meetins  of 

the  Weston  Water.  Power  &  Liaht  Com- 
mission held  on  Oct.  19.  The  scheme  has 

received  the  approval  of  the  Etobicoke 
Townshin  Council,  and  the  work  will 
start  within  a  few  davs. 

Municipal 
Kingston,  Ont.— Tlu-  Board  of  Works 

has  decided  to  call  for  tenders  for  a  con- 
crete and  asphalt  mixing  plant 

Beverley  Township,  Ont. — The  town- 
ship couiu'il  lin\e  decided  to  build  an 

electric  power  plant  to  cost  $5,000. 

Watrous,  Sask. — A  by-law  will  be 
voted  on  shortly  to  authorize  the  e-xpen- 
diliirc  of  .+:i,0(ll)  oil  water  main  exten- 
sions. 

Montreal,  Que. — The  erection  of  a 

traiisl'iiriiier  Imilding  at  the  Low  Level 
piini]iing  station  is  being  considered  by 
the  City  Council.  Tenders  will  probably 
be  called  shortly. 

Samia,  Ont. — At  a  recent  meeting  of 
the  City  Council  a  communication  was 
re.ail  from  the  Sarnia  Gas  &  Electric 

Light  Co.,  offering  to  sell  their  electric 
light  plant  to  the  city  for  $175,000. 

Port  Moody,  B.C. — The  ratepayers 

have  carried  a  by-law  to  guarantee  the 
debentures  of  the  Port  Moodv  Steel 

Works  to  the  extent  of  $100,000.  The 

construction  of  the  company's  plant  and 
roUins'  mills  will  be  coininenced  shortly. 

Welland,  Ont. — A  by-law  will  be  sub- 
mitted to  the  ratepayers  on  November 

3rd  providing  for  the  purchase  of  power 

from  the  Hydro-Electric  Commission 
and  for  the  issue  of  debentures  to  the 

amount  of  $14,000  for  machinery  and 

equipment  for  the  town  electric  station. 

Windsor,  Ont. — A  company  is  being 
formed  to  build  a  waterworks  system  at 
Tecumseh  at  a  cost  of  about  $25,000. 
Part  of  the  cost  has  been  subscribed  and 

the  Government  will  be  asked  to  issue 

a  charter  under  the  name  of  the  Tecum- 

seh and  District  Waterworks  Corpora- 
tion. 

Midland,  Ont. — The  eastern  end  of 

•lames  Playfair  &  Co.  lumber  yard  at  the 
waterfront,  containing  about  10,000,000 

feet  of  lumber,  was  burned  on  Oct.  24. 

The  fire  also  burned  the  coal  dock  un- 
derneath the  coal  for  about  100  feet,  the 

coal  sliding'  into  the  bay.  The  estimated 
loss  is  $325,000. 

Orillia,  Ont. — The  Town  Council  have 
decided  to  submit  a  by-law  to  the  people 
on  November  17  to  raise  by  debenture 

•$50,000  for  the  purpose  of  reconstruct- 

ing the  municipal  building  recently  de- 
stroyed by  fire.  The  new  building  will 

cost  approximately  $70,000.  of  which 
$20,000  is  on   hand  from  insurance. 

Samia,  Ont. — At  a  meetina-  of  the  City 
Council,  held  recently,  the  hydro-electric 
by-law  and  the  by-law  to  provide  for  the 

purchase  of     the     Electric     Light  Co.'s 
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Save  the 
minutes,    and 
save  your 

profits  - The  iiulividual  time  card  each  em- 
jiloyee  is  using  shows  in  plain  figures 
the  exact  time  each  employee  comes 
ill  or  goes  out.  The  late  arrivals  and 
early  leavings  are  printed  in  RED. 
This  RED  record  stands  out  so  prom- 

inently, it  has  proven  itself  very 
effective.  This  is  the  only  original 
payroll  entry  in  the  world  that  the 
employee  makes  himself  which  he  can 
see  at  time  of  makiiiL;. 

The    International  Time-Card   Recording     System 
ttie 

Tli( 
iiyi-c    r,,iifiil('iire    ill    Ills    linn's      tlimls.      lit   kiinws    that    liis    tiiin'    tif.'iii-i-s    aru    ./": 
liiiidioils  ami  tliousaiids  of  lust  minutes  tliat  slip  awa.y  when  the  employees'  time  is  nut  properly 

e.irded.  Don't  tliniw  away  time,  for  time  is  money!  International  Time  RecordinK  Systems>  are  the  result  of 
irtv  years'  ex  peril  nee.  The  International  Time  Keeurding  Co.  supply  !10%  of  all  Time  Recording  Systems  througli- 
it   the' world.     The  reason— MERIT  ! 

Montreal  Represenlalive: 
MR.  CHARLES  COLE 

344     St.     Catherine    St.    We 
Telephone  Uptown  6333 

The  International  Time  Recording  Co. 
of  Canada,    Limited 

F.  E.  M.ltun.   Manager  TORONTO 

We    also     make     highest 

quality  Dial  Time  Recorder! 
Prices  $85  and  up. 

MAIGAMATED 
u^MMUNITION  - 
-MACHINERY 

Does  the  work  fast  and  beautifully 
Quick  deliveries  guaranteed 

A  complete  line  of  machinery  in  two  .-^ize.s  for  all  roughing  and  lini-hing  dperatiim.-^  in  the 
mamifaeture  of  all  sizes  of  High  Explosive  and  Shrapnel  shells  from  forgiiigs  or  l)ar  stock. 
Amalgamated  Ammunition  machines  are  especially  designed  for  their  purpose,  but  will  be 
found  of  permanent  value  in  any  shop  which  handles  repetition  work. 
Owing  to  the  ingeniously  simple  and  strong  design  of  our  machines  and  llie  special  provision 
which  has  been  made  by  our  fine  organization  for  (|uantity  production,  we  c;ui  guarantee  attrac- 

tively quick  deliveries. 

TO  FACILITATE  FULL  RESPONSE  TO  INQUIRIES,  PLEASE 
GIVE  ALL  POSSIBLE  DETAILS  OF  YOUR  REQUIREMENTS. 

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

//  what  you  want  ?«  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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Ru.nely-WaclisMBCliineryCo. 
lil    N.   JEFFERSON   ST. 

CHICAGO ILLINOIS 

A     I  r»     ur    Our    S<H'onil-lliini)    TooK    In 

^^tt»'k    (ur    liiinuMllnli'    l>fllv.'r> 

AUTOMATIC    SCRKW     MAl'IIIXES 

Urown   &    SImrpe    N".    1".    S"   eiipaclty, 
nuiomiilKa    (lU   of   tbtvso). 

Clevi'laud.     "hi".    frli'Hoii     JlgRiT     (H    of llii'se). 
Clevoliiiiil   1".   ratchet  Jlsffpr. 
Clovi'laud   H4",  ratcliet  Jlgg«r. 
Clevi'laiid,   J'. 
National    Acme      %".     4-8pliidlo    («    of tUeste). 

NalluUiil  Ariiie   Vi". 
Natluiinl   Acme   ̂ '. 
Xalloiiiil  Acme   %". 
Levlgiie  %"  (4  of  iliesc). 
I'ratt  &   WUltiiey  ?,". 

LATIIKS 

X    4^'  Putoam 
X    6'  U'ltlouil 
X    S'  llHthcr 
X     8'  Itrudford 
X     C  Hiaisdcll 

X  10'  Srhumaclicr  &  Bo 
X  10'  rifleld 
X  10"  Uogert 
X  10'  1-ish.  gap 
X    S'  riitiiam 
X  10'  Flfldd 

PLANERS   AND    SlIATERS 

X  36-  I     S'  I'ltchburg 
X  35"  X  15'  Powell 
(iould  i  Eherliardt,  crank 
Mender,  tool  room 
Stiickbrldge,   crank.    P.D.F. 
Smith  A  Mills,  Ikk..  .rank 
Averherk.   li.g..   crank 
Walcott.  shifting  belt 

DRII.I'    PRESSES 

20"  Miscellaneous  makes   (20) 
21"  Cincinnati    (2) 
20"  Plbley  &  Ware 
2S"  Rarnes 
2S-  Sll.lev  &  Ware 
31"  Rarnes 
Barnes  No.  1.  horizontal 

Aver  2-spindle  ball-hearing 
Prentice  5'   Plain   Radial 

BULLING    MAflllNKS 

Fox,  hand 
Tox.  hand  and   power 
r.rnwn   &   Sharpe 
Newton 
Brown  &   Sharpe.   universal 
Becker.   Lincoln 
Wnrn^r  &  Swasev  Die  Sinker 
Wiirner  &   Swnsov   Die  Sinker 
Pratt  &  Whitnev   Die   Sinker 

PRESSES 

Bliss  No.  IS  o.b.i. 
Bliss  No.  in  o.b.i. 
Bliss  No.  42  o.b.i. 
Rorkford   No.  2  o.b.i. 
American    Can    No.   3  o.b.i. 
Walsh  No.  4  o.b.i. 

Am.-rican   Can   No.  4'/,   o.b.i. 
Rnuroth   No.  5  o.h.i. 
Bliss  No.  RON  Double  Acting 
Adriance  No  12-.\   Double  Acting 
Toledo   No.   14    Doming 
Toledo  No.  MA  Double  Crank 

MlSCELLAN'EOtJS 

Landis  12  x  42"  Phi'ii  Grinder 
Olsbolt    fniversa!    Tool    Room   Grinder 
Risholt  24"  Turret   Chucking  Lathe 
Acme  IV."  Bolt  Cutter 
Acme  21A"   Bolt   Cutter 
No.  2  and   No.  3  M  &  M  Ke.vseater 
No.     3     Baker     Kevseater.     with     rota 

table 

piniil  wori>  sivi'ii  lirsl  ami  scc.md  ivmi- 
iiio-s.  It  WHS  nUo  dooi«letl  tluit  tlii'  vote 

cT  IIr'  nilcpiiyors  on  tlio  li.vdro-olcftric 
liv-liiw   In-  tnkcii  at   llio  uiiiiiii'ipal  olcr- 
!i"iis    ii!    .lMim:ir\. 

General  Industrial 
Victoria,  B.C.— Tlu'  X'iciorin  Clioiiiiciil 

Co.  will  liiuld  an  aiUlilioii  In  llicir  plant 
at  tlie  Ouli'r  wlnirf. 

Redcliff,  Alta.— Till"  Alberta  I'at'ilir 

Urain  Klcvator  Vo..  of  ("aluaiv,  tuny 
Iniiltl  a  new  elevator  here. 

At.  Ann's,  C.  B.  —  Tlie  Cape  lireton 

I'nlp  Co.,  wliose  plant  was  recently  de- 
stroyed by  Hre.  will  rebnild  immediately. 

Windsor,  Ont.— 'Phe  National  Spriui; 
iV  Wire  Co..  are  ciuisiderin";-  the  erection 

of  a  new  plant  adjoinino-  the  present 

building-.  The  firm  make  eiisliion  springs 
for  automobiles. 

Hespeler,  Ont.— A  BulTalo,  N.Y.,  con- 

cern propose  establishino-  a  plant  here 
for  maUinn;  refriserators.  The  company 

will  oecupy  part  of  the  plant  of  the 
Stamped  Enamelled  Ware  Co. 

Verdun,  Que.— J.  P.  Cote,  of  Maison 

iieuve,  will  build  a  shoe  factory  here  al 

a  eost  of  $25,000,  exclusive  of  the  site. 

A  by-law  will  be  voted  on  to  a-rant  ex- 
emption of  ta.xes  and  a  low  rate  for 

power. 
Picton,  Ont. — The  ai)ple  evaporator 

owned  by  L.  K.  Shourds  at  the  Villao-e 
of  Wellington,  Avas  destroyed  by  fire  on 
Oct.  IS.  The  building:  and  nearly  all  the 
contents  were  a  total  loss,  witli  no  in- 
surance. 

Brantford,  Ont.— The  Brantford  Ccu-.I- 

age  Co.  has  commenced  building  opera- 
tions on  an  addition,  which  will  double 

the  present  capacity.  The  entire  |)Iant 

will  be  operated  by  electric  power.  Tiu- 
company  will  also  erect  a  plant  at  Win- nipeg. 

Tenders 

rersonal 
W.  B.  Redfern,  town  engineer  of 

Steelton.  Ont.,  has  resigned. 

John  C.  MacDonald,  former  president 

of  the  MacDiiuald-Godson  Co.,  iron 
founders  and  structural  steel,  died  on 
Oct.  5  at  the  age  of  66. 

Capt.   Thomas   C.  Irving,   of   the  2nd 

Field  Company  of  Canadian  Engineers, 

and  vice-president  of  the  Robert  W. 
Hunt  Co.,  Toronto,  has  been  promoted  to 
the  rank  of  major. 

D.  M.  Medcalf,  chief  inspector  of 
boilers  for  the  Province  of  Ontario,  has 
returned  to  Toronto  from  an  extended 

visit  to  the  West,  and  also  to  the  Pana- 
ma-Pacific Exhibition  at  San  Francisco, 

Tal. 

Toronto,  Ont.  I'endcis  for  lead  cov- 
ered cable,  aildressed  to  the  chairman  of 

the  Toronto  Electric  Coaunissioncrs,  will 
be  received  until  Tuesday,  November  16, 

1915.  Specifications  and  form  of  tender 

can  be  obtaiiu'd  at  tlie  ollice  of  the  pur- 

chasing agent.    I.">   Willui   a\('iiiii'. 

Toronto,  Ont. —  fenders  will  be  re- 

ceived, addressed  to  the  Chairman. 

Hoard  of  Control,  City  Hall,  up  to  Tues- 
day, November  i),  1915,  for  the  supply 

of  a  radial  drill  for  machine  shop,  Dan- 
forth  .\venne  car  barns.  Specifications 

and  forms  of  tender  may  be  obtained  at 
the  Works  Depart  nicnt.  Room  12,  City 

Hall. 

Toronto,  Ont. — Tenders  will  be  re- 
.•(•i\i'(l,  addressed  to  the  Chairman, 

Board  of  Control,  C^ity  llall.  Toronto,  up 

to  Tuesday,  November  9,'  1915,  for  the 
sujiply  and  erection  of  valves,  steam 

pijiing,  si)ecial  steel  castings  and  lag- 

ging, for  main  purai)ing  station.  Speci- 
fications and  forms  of  tender  may  be  ob- 

tained at  the  Works  Department,  Koom 

12.  Cit\-  Hall. 

Ottawa,  Ont. — Tenders  will  he  receiveil 

until  Wednesday,  November  10,  1915,  for 

the  construction  of  steel  g'ates,  towers 

and  operating  machinery  for  the  reg^u- 
lating  dam.  Big  Chaudierc  Falls,  French 
River,  Ont.  Plans  and  form  of  contract 

can  be  seen  and  specification  and  forms 
of  tender  obtained  at  the  Department  of 

Public  Works,  Ottawa,  and  at  the  offices 
of  the  District  Engineers,  Confederation 
Tjife  Building.  Toronto,  and  Shaughnessy 

Building.  Montreal. 

Ottawa,  Ont. — Tenders  will  be  re- 

ceived up  to  Tuesday,  November  the 
23rd,  for  the  undermentioned  items  for 

delivery  to  H.M.C.  Dockyards  at  Hali- 
fax, N.S.,  and  Esquimalt,  B.C.:  Steel  and 

iron  bolts,  nuts  and  rivets,  electric  cable 
and  wire,  mineral  grease,  eastile  soap, 

hard  soap,  turpentine,  chemicals,  cleans- 
ing powder,  bunting.  Forms  of  tender 

and  all  information  inay  be  obtained  by 

application  to  the  Naval  Store  Officer 
at  H.M.C.  Dockyards  at  Halifax,  N.S.. 

or  Esquimalt,  B.C.,  or  to  G.  J.  Desbarats, 

Deputy  Minister  of  the  Naval  Service, 
Ottawa. 

Contracts  Awarded 
Montreal,  Que. — Masson  Co.,  of  Que- 

bec, will  sni)]dy  the  steel  work  for  the 

Star  Boiler  and  Radiator  Co. 's  new  fac- 

tory. 

Esquimalt,  B.C. — The  contract  for  the 
construction  of  an  oil  storage  plant  for 

the  Imperial  Oil  Co.  has  been  let  to  the 

Taylor  Engineering  Co..  Vancouver,  at 
■■{46,000. 
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Saves 

the  Buying 

and  Handling 
of  Two  Wrenches 

''B&C  Combination  Wrench 
General  Utility  and  All-round  Convenience  that  Has  No  Equal 

[H)ES    THH    WORK    OF    A    Xl!T    WEKNC'H    AND    I'lI'E    WRENCH,    a:-! 
KQI'ALLY  HANDY  AND   EFFIClExNT   IN   EITHER  CAPACITY,  AND COSTS  BUT  LITTLE  MORE  THAN   AN  ORDINARY   WRENCH. 

Head,    Bar    and    Shank    one-piece    steel    forging.      Made    from    thi> 
l>i'st  of  material.s.     Thoroughly  i-asp-hardciicd.     All  parts  inter 

idiangeable. 

Write  for  complete  catalog  on  wrenches. 

Bemis  &  Call  Hardware  and  Tool  Co 
Springfield,  Mass.,  U.S.A. 

m 

Divide  $2.00  by  52,  and  whaf  s  the 
answer? 

A  COUPON 

FOR  YOUR 

CONVENIENCE 

I  Less  than  four  cents.  That's  all  CANADIAN 
MACHINERY  will  cost  you  each  week! 
H  Four  cents  is  what  it  costs,  but  what  it  is 
WORTH  is  another  matter  altogether.  To  say  it 
is  worth  four  cents  would  be  descending  to  the 
ridiculous.  Its  real  worth  depends  entirely  upon 
the  ability  of  the  reader  to  extract  value  from 
ideas. 

li  If  you  couldn't  get  two  dollars'  worth  of  good 
out  of  CANADIAN  MACHINERY  in  a  year,  we 

wouldn't  want  you  as  a  subscriber.  If  you  can 
secure  full  value  plus,  then  you  can't  afford  not  to 
be  a  subscriber.  Now  can  you? 

H  If  you  are  a  regular  reader  you  wall  be  in  a 
position  to  recommend  our  paper  to  some  friend 

who's  missing  something.  Draw^  his  attention  to 
this  page,  and  we'll  appreciate  it  very  much. 
Having  done  a  friend  a  good  turn,  you  will, 
through  the  act  itself,  be  repaid.  Satisfaction 
arising  out  of  a  thoughtful  ancl  a  courteous  act  is 
in  itself  a  sufficient  reward. 

SIGN.  TEAR  OFF  AND  MAIL  TO-DAY 

1  .    191. ■>. 
I  Ciinadiaii  Machinerv. 
I  ]43-ir):i  Univpisit}'  Ave.. 

I  Toroiilii. I  Gentlemen : — 

I  Plea.-^e  enter  ni\    n:iiiie  a,s  a  suhscrilier  to  yiMir  paper  for  one 
I  vear.  and  nnlil  onlcrcd  dii^cnntinned.  for  whieh   1   agree  to  pav 

I  $2.00  ,m  reeei))!  .if  I  all. 
Name   

'  Address   

I  I'ositiiai   
J  Firm   
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Voluiii.j    Xl\' 3    BIG    REASONS 
WHY    YOU    NEED 

PURO 
MAi   t.   IN     I  ANAPA 

1.  I'uro  S.iiilliiry  DrIiikliiK  I'V'iintalii" 
will  Blvc  you  11  brller  wntiT  aiipiil.v 
rlif>api*r. 

Z     I'lir..  »i;i  fill   viiiir  WiiliT  bills  isr; 
lo  ;!f.'. S     rri;i>  wi;  -.irocnnril  the  bciitth  il 
\,  .    iiiil  raise  ilio  stiiiitl- 

An- 
-us   nioiigh?     Tlii'ii 

(4 

5» 

WHO  .-.iiii.nuui   Is  not  expensive— till' 
flrst  cost   Is  low  anil   tlio  up-koop  nolli- 
Ins.      Kiislly    attticlu'il ;    p.^sltlvely    fiiol- 
pr....f. I>i>I   us  ii;aki>  you  a  spci-lal   proposition 
for    :>    iry-out    1«    niio    of    your    ilvparl- 
MU'lltS. 
Writp  U8  now— to-day— Rlvlnjc  us  tlio 
uumlior  of  men;  an  liictulry  nill  <osi 
you  nothing. 

PURO  -FY 
YOUR  WATER  SUPPLY 

Puro    Sanitary    Drinking    Fountain 
Company 

143    University    Ave. 

TORONTO.  CANADA 

St.  Lambert,  Que. — 'I'lic  'rmvii  Coniic-.l MS  jiwiuiiv.l  tho  ooiitraot  for  oriuimenliil 

MiiH't   li:4lilin-r  lo  G.  M.  GesI,  of  Monl- 

ii'iil.  Ill  .'f4.2">0.     v..  Drinkwnli'r  is  town 
iiii;iiu'er. 

London,    Ont. — Tlio   coiitimi    for  the 

-ii'fl    work    for  the   new   sliops    for  the 

lioiiilon   iiiiil    Port    Stanley    Ix'iiihviiy  lins 
lioi'n   li'l    to   >r<'Gro!ror  &    Mclul.vrc.  To- 

ronto, lit  .$10,000. 

Markham,  Ont. — The  oontracts  for  tlic 
lu'w  waterworks  sclieme  iinve  now  iil- 
inost  nil  been  awarded.  The  National 

Iron  Works  have  been  given  the  contract 

for  the  pipes,  hyi'.rnnts  and  valves.  The 
Pittsburg  and  Desnioines  Steel  Co.  arc 
to  ereet  the  elevated  tanks  at  a  eiist  ot 

.f5,7.50.  The  contrapt  for  pipe  laying  liiis 
nut   vet   been   awarded. 

Make  Your  Own  Engravings 
It    do. I'l    take 

Lhe pert  to  operate 
GORTON  ENGRAV- 

ING MACHINE.  The 
ordinary  workman  can 
turn  out  lettering  or  de 
rigns  either  sunk  or  in 
r^ef,  on  dies,  moulds. 
tools,  patterns,  core 
boxes,  label  plates,  in 
stniments,  etc.  etc.,  bet- 

ter than  the  moat  skill 
ed  hand  engraver  in  the 
fraction  of  time  the 
hand  workman  woul.i 
Uke. 

Gco.GorfonMach  neCo.    V  -''^sgj R4CiNE      WIS. 

Trade  Gossip 
Welland,  Ont.— The  Electric  Steel  & 

Metals  Co.  will  install  a  6-ton  Heroiilt 

furnace  for  making  steel  castings. 

St.  Thomas,  Ont.— The  local  plant  if 
ilie  Ciuiaila  Iron  Corporation  has  received 

an  order  for  a  largo  number  of  iron 

plugs  for  shells. 

The  Morgan  Engineering  Co.,  Alliance, 

(Ijiio.  have  sold  a  60-ton  double  trolley 

ladle  crane  to  the  Algonia  Steel  Cor- 

poration, Sanll   Ste.  Marie.  Onl. 

The  Northern  Crane  Works,  of  Walk- 
erville,  Ont.,  report  the  sale  of  several 

electric  traveling  cranes  to  the  Consoli- 
dated Mining  &  Smelting  Co.,  at  Trail 

P>ritish  Columbia. 

The  Canadian  Bridge  Co.  has  been  in- 
corporated at  Ottawa  with  a  capital  of 

.$2,000,000  to  take  over  the  structural 
steel  business  of  the  Canadian  Bridge  Co. 

of  Walkerville,  Ont.,  a  provincial  cor- 

|i(irati(in. 

The    Canadian    Fairbanks-Morse    Co. 

will  conduct  their  machine  tool  depart- 
ment from  the  Toronto  ofRce  on  Front 

Street.  F.  W.  Evans  has  been  trans- 
ferred from  Montreal,  and  will  continue 

in   charge  of  this  department. 

Gait,  Ont.— The  Gait  Machine  Screw 

Co.,  are  about  to  commence  the  eonstrnc- 
tion  of  a  new  factory.  The  building  will 
he  of  mill  construction  with  brick  walls, 
and  concrete  basement  and  floors.  The 

plant  will  be  one  of  the  best  equipped 

in  the  province,  and  will  be  completed 
about  the  end  of  this  year.  Mr.  Jansen 
is  the  general  manager. 

Chippawa,  Ont. — The  Norton  Co.  will 
erect  a  new  electric  furnace  abrasive 

plant  for  the  manufacture  of  alundiim 
adjacent  to  their  crystolon  plant.  The 

plant  will  consist  of  an  office  building,  a 

Imililing  for  housing  the  electric  fur- 
naces, nii.xing  and  storage  bins,  etc.,  and 

a  reinforced  concrete  storage  building. 
.Si.\  electric  furnaces  will  be  installed  ;il 

oiwe  witli  a  l.Vton  overhead  travelling 

crniie,  motors  and  olher  electrical  Cipiip nient. 

Building  Notes 
Montreal,  Que. — The  Canadian  iron 

'I'ului  t'o.,  liave  obtained  a  permit  for  the 

erection  ol'  a  building  in  Hamilton  to .•..St   .$2,000. 

Montreal,  Que.  -  A  penuil  has  been 
issued  to  the  Thos.  Davidson  Mfg.  Co., 

for  the  erection  of  a  factory  extension 
to   cost   $1,000. 

Toronto,  Ont — The  public  school 
wiiicli  will  be  erected  on  Sydenham 

street,  will  cost  about  .$ia2,000.  Tenders 
have  been  opened. 

Toronto,  Ont. — The  Pbarmacal  Co.,  has 

applied  to  the  city  architect  for  a  per- 
mit to  build  an  addition  to  their  factory 

on  Brockton  Ave.,  to  cost  .$7,000. 

Montreal,  Que. — The  Marcil  Trust  Co. 

purpose  erecting  an  office  building  on 
St.  James  street.  Edward  &  W.  S.  Max- 

well, of  this  city,  are  the  architects. 

Orillia,  Ont. — T'r.e  town  council  have 

aecei)ted  the  plans  for  '  the  proposed 
municipal  buildingf,  prepared  by  Burke. 
Horwood  &  White,  architects  of  Toronto. 
Tlio  cost  is  esti:iuitcd  at  $70,000. 

Quebec,  Que.--.V  building  permit  has 
been  issued  to  the  Public  Service  Cor- 

poration for  an  extension  to  the  power 

house  to  cost  $1,800,  and  the  construc- 
tion of  a  warehouse  to  cost  $2,.500. 

Toronto,  Ont. — Work  will  begin  short- 

ly on  the  Imperial  Oil  Co.'s  new  build- 
ing at  the  corner  of  Court  and  Church 

streets.  The  structure  will  be  115  ft  x 

76  ft.,  and  ten  stories  high.  It  will  be 

of  steel  constructim  with  limestt)ne  ex- 
terior. 

Wood-Working 

Bury,  Que. — L.  H.  Martin  will  build  a 
sawmill  to  cost  about  $10,000. 

Vancouver,  B.C. — A.  B.  Cahoon,  Cedar 

Rapids,  Mich.,  is  contemplating  building 
a  furniture  factory  here. 

Montreal,  Que. — Fire  destroyed  the 

carriage  factory  owned  by  S.  H.  Chap- 

leau,  on  Oct.  18,  doing  several  thous- 
and dollars  damage. 

Bale  Verte,  N.B. — Fire  on  Oct.  .5  de- 

stroyed Capt.  E.  R.  Woods'  cooperage. 
The  damasre  is  estimated  at  $1,.')00.  in- 

clusive of  machinery. 
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PROFESSIONAL  DIRECTORY 

poss  THOMsoNjt  Qn. 
W         OTTAWA   Can     ̂ ^^^H^KMhAShH^^^KQSQhBQII    LONDON  Ei^^ 
'^WASHINGTON  US fl5B'5Hli^BHI^^5HII^K~^J^B_W^^        PARIS  Fr Send  for  tree:  book-B\tent  Protection- Personal  attention  given  all  cases  at  R\tent  Office 

PROMPTLY  SECUREDI 
In    nil    countries.      Ask    for    our    Inventor's 

Adviser,  which   wiil   he  sent   free. 

MARION  &  MARION,    364  University  St 
Merehants  Bank  Building,  rorner  St. 

f'atlicrine     St.,     MONTREAL.     Plinne     Up.    64-4 
and    Washington.     D.C.    U.S.A. 

W.  T.  Cuffe-Quin 

A  want  ad.  in  this  paper  will 

bring  replies  from  all 

parts  of  Canada. 

P M  I  til  I  0    AND  DESIGNS 
■  PROCURED  IN  ALL  COUNTRIES 

Special  Attention  g^iven  to  Patent  Litigation 
Pamphlet  sent  free  on  application. 

RIDOUT  &  MAYBEE     59   Yonge  street TOKONTO 

Do  Trade-Marks  Pay?    YES! 
Get  our  new  Booklet 

Trade-Marks  That  Pay" (Sent  to  Manufacturer  free  of  charge) 

This  shows  how  Trade-M.arks  have  p.iid  other  manufac- 
turi?rs,  and  will  give  you  some  suggestions  how  it  would 
pay  you  to  have  a  Trade-Mark  for  your  goods.  Give 
your  goods  some  mark  of  distinction  so  that  the  buyers 
will  know  and  ask  for  YOUR  SPECI-\L  LINE  OF 
GOODS.  Familiarize  your  goods  by  your  Trade-Mark. 
Let   us   show   you   how   It   pays. 

Write  for  Your  Copy  To-day. 

HAROLD  C.  SHIPMAN  &  CO. 
PATENT  ATTORNEYS 

20  Elgin  Street,  Ottawa     (Next     door    to    Canadian    I'atenl    Office 
SEND  YOUR   PATENT   WORK  DIRECT 
TO  OTTAWA-SAVETIME  AND  MONEY 

"Prcmpl  and  personal  allenlhn  gioen  lo  all  malltn  placed  in  our  hands. 

TWO  CENTS  PER  WORD 
You  can  talk  across  the  continent  for  two  cents  per  word  with  a  WANT  AD  in  this  paper 

7/  what  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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BERTRAMS    LIMITED 

Scicnnc   tUINBURGH 
PAPtR  Mll-L  MACHINERY 

MACHINE  TOOLS  for 
C.I>lo(tir>  .<tl<-i<d 

RON  WORKKRS 
o   Kurch«.c-i>. 

<:UNNINGHAM&SOh! 
ILCATHARINES.  on 

Mill  MICHINERY     macmnert     SPECItL  MtGHINERf 

MiRINE   EN6IIIES      """"^      MADE  TO  ORDER  I 
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JAMES  STEELE,  UMITED 5 
JOHN STIRK  & SONS,  Limited 

HALIFAX ENG. 

MACHINE TOOLS 

Agents- Torool 
-TheA.R.Wil 
j.Winnipes.V.nc 

iami  Mcy.  Co 
ouver.St   John. .L.d 

N  B 

Save  S40  to  S90  on  First  Cost 

With Dickows  "',:sf.^".i,'.r"' ators    o(    dcaiffn.      You    save    from    WO 
first  cost,  and  many  times  that  by  tbelr 

simple    conatniction    and    conse 
lit  L*ase  of  opciation. 
Let's  prove  It   to  you. 

Price   Only  $95    Net. 
F.O.B    Cars  Chicago 

WANTED THE PATENT REVIEW 
La 

re 

ulation     of anv   publication 

lie 

vo 
cdent 

rely  lo  pate nts.  Free  samplet. 
Get  a  free  cop y  at  once 

NEW  INVENTIONS 
Send  for  full  list  of  inventions  wanted  by  manufacturers.  Get  a  copy  of  our 

new  Booklet,  "REFERENCE  GUIDE  FOR  INVENTORS."  It  tells  about 
how  to  obtain  a  patent,  and  every  inventor  should  have  a  copy.  If  you  have 
any  inventions  worked  out,  make  a  sketch  and  number  the  parts.  Send  it 
with  a  description  of  it  in  your  own  words,  referring  to  the  parts  by  numbers. 
Tell  how  it  works,  and  state  its  advantages.  If  you  send  model  be  sure  that 
it  bears  your  name,  so  that  we  can  tell  by  whom  it  is  sent.  Free  Search  of 
Patent  Office  Records.  It  may  mean  your  fortune.  $45,000  paid  for  some 
inventions.  $10,000  offered  for  others.  Write  us  at  once.  Send  names  of  others 
you  know  to  be  interested  in  inventions. 

HAROLD  C.  SHIPMAN  &  CO. 

arme 

Ottawa,  Ont. —  Imi^hkhms  who  liavi- 
lucii  111  work  1)11  l!ii'  TiironU)  harbor  sit- 

ii:ilitiii  have  fompletod  tljeir  report  lor 

sulimission  to  tlie  Minister  ol"  Publit 
Works.  The  work  will  he  made  ̂ ood  and 

iciuslniclioM  will  he  profccded  with  wilh- ■  iiit   delay. 

Montreal,  Que. — The  Dominion  ("oal 
I'll,  has  ahatidoiieil  Impe  I'or  tlie  safety 
•  il'  ils  fiillicrs.  Kriiii  Prinz  Olav  and  Kas- 

ini:liiii.  which  U'l't  Svilney.  N.S.,  on  Sept. 
•-'•'>.  the  former  for  Montreal  and  the  lat- 
iii  for  SI.  .lohn,  N.B.  The  two  ships 

run  into  a  hurricane  on  Sept.  2().  The 

Kron  Prinz  Olav  liad  a  crew  of  2.'!  men 
.ind  the  Easinjrlon  carried  20  men. 

Canada  Steamship  Lines. — J.  W.  Nor- 

cross,  vicc-|)residenl  and  inanapn!,' 
director  Canada  Steamship  Lines, 

states  that  the  record'  rates  for 
transpprt  of  grain  on  the  Great 
Lakes  and  Transatlantic  will  have  a 
favorable  influence  on  the  result  of  the 

company's  earnings  this  year.  Arrange- 
ments iiave  been  made,  Mr.  Norcross 

said,  for  the  chartering  of  seventeen  of 

the  company's  steamers  for  the  entire 
winter,  but  would  not  state  what  rates 

liad  been  secured  e.xcept  to  say  that  the 
charters  were  favorable  . 

The  Newfoundland  Naval  Reserve. — 

■f  he  total  registration  for  the  Newfound- 
land Royal  Naval  Reserve  to  date  is 

1,200.  Of  these,  03  have  laid  down 

their  lives  for  the  Empire  in  active  ser- 

vice, while  others  have  died  through  na- 
tural causes  and  more  invalided  home. 

Tlie  total  loss  since  the  war  began  is  ap- 

liroximately  100,  so  that  the  present 

fighting  strength  of  the  unit  can  be  esti- 
mated at  1,100  men.  Of  these,  7.5  are 

in  training  on  H.M.S.  "Calypso"  at  St. 

•John  's,  and  the  remainder  on  active  ser- 
vice in  the  North  Sea  doing  tlieir  duty 

by  King  and  country. 

Trinity,  Newfoundland. — It  is  pniposed 
til  make  this  tic  winter  shippinir  port 

of  tlie  Anglo-Xewfouiidland  Develop- 

ment Co.,  whose  pulp  and  paper-raakinii' 
works  are  .situated  at  Grand  Falls.  It 

is  highly  probable  that  will  be  carried  to 
a  successful  termination,  as  the  commer- 

I'ial  people  and  others  of  the  district 

ha\-e  petitioned  the  Government  to  have 
the  stub  railway  leading  into  the  town 

completed  and  suitable  piers  erected.  It 

will  mean  much,  financially  and  other- 
wise, to  all  parties  concerned.  Mr.  Scott, 

the  company's  manager,  approves  of  the 
scheme,  viewing  it  as  he  does  that  dur- 

ing the  past  few  years  their  .shipping 

port  in  Notre  Dame  Bay  has  during 
winter  time  been  practically  closed, 

inconveniencing  as  a  result  their  ship- 
ment of  products.  Trinity  is  an  ice  free 

jiort  all   year  round,  besides  a   town   of 
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CLASSIFIED 
ADVERTISEMENTS 

eonsitleral)k'  coimuercial  standing;'  in  the 
district,  of  whicli   it  is  the  capital. 

FOR   SALE 

Fui; SAI.ii- -25      HultSii. STliA.M 
I'OWliU, 

comp ote.  cuL sistiug  o 

f  P 

rtable  (irebo.\    Ijuilei- ami   s tatio'la ■y  eiigiae 111 
gouii   run 

img  order. 
Will 
Clipp 

lie   sulil 
ll.W      1 

at  a    Ija rga u.      Thos. b\   .Mulliii, 

1 1^  • FitU 
S.\I.l';- -CHi;.\l' 

— OXIC    TWE \TV-T\VC)- 
ini'li Ij.v    tea ti'et    lieil 

I'o •ter   latlie .•unipoiind 

rest, steady rest,  set 
clia 

ige  gears large  and 
siiial fare  1) ate,  eigli eeu ineh  four jaw  cbueli. 
liiilii S     li:ir, f.ur     t 

Mil 
liolders. and     taper 

Sdi-lc. t    fitti'il H(.v    1 

"ii;. 

Canadian Maehinery. 

Tin:  I  KMi  i;ii  i«ii:  hk  lktti-;r-s  patent 

N(i.  ]i::  I".:;,  [i  :,i  ,_  i  ■  '■iniprovemeuts  in  rails. 
espf.ii,.\  Mill,  1  ,!  .  1  i  preventing  the  forma- 

tion oi  M,-.-.illed  iiili-s."  desires  to  dispose  of 
tile  patent  ur  to  grant  lieense  to  interested 
parties  at  reasonable  terms  witli  a  view  to 
the  adequate  worliing  of  the  patent  in  Canada. 
Imiuiries  to  be  addressed  to  Alstieliolaget 
Elasticitet.  Gothenburg,   Sweden. 

HCSI.NE.SS  FUK  SALE— OWINCt  TO  ILI.- 
healtb  proprietor  offers  for  sale  his  business, 
consisting  of  ma(diine  shop  and  blar-lisniilit 
s/hop.  with  power  liammer,  tools,  patterns  and 
appliaiiees  used  in  the  manufacture  of  artesi;in 
and  oil  well  drilling  tools  and  general  worli; 
will  sell  with  or  without  buildings  and  land. 

Arldress  Wm.  Pratt,  agent.  Box  US,  I'etrolia. I  Int. 

Sell  Your  Scrap  Materials 
Direct  to  the  Wholesaler 

'^'t     !ir  quotations  before  selling.    We  are  whole- 
,1  >  ',;ll.i-  111  nil  Bia  IPI  r,f  .Si'  up  Imil.  SllKirll"! 

Ill  'I  Ti-^  .qnii  boi-ings.  Scrap  Copper.  Brass,  etc. 
'Ili;>  \M.k  we  aie  paying  20  cents  per  pound  for 

L.  S.  Tarshis  &  Son 
88-92  Wel.inglon  St.,  Mo    Irei 

FOR  SALE 
16  Engine  Lathes 

18-in.  to  42-in.  Swing 

Anerican  Machinery  Exchange 
217  Cenlre  St..  New  York  City 

Special  Machinery 
MADE  TO  ORDER 

Mill  Machinery,  Engine  Work 

Grey  Iron  and  Brass  Castings 

TRY  US  rOR   GENERAL  REPAIRS 

ALEXANDER  FLECK,  LIMITED 

(Vulcan  Iron  Works) OTTAWA.  ONT. 

New  Incorporations 
The    Dominion    Brake    Shoe    Co.,    li;is 

olitaineil  a  Provincial  license  at  Torntitu 

to  carry  on  business  at  St.  Thomas,  Out., 

with  a  capital  not  to  e.xceed  $200,000. 

Ihe  Circle  Bar  Knitting  Co.  lias  been 

incorporated  at  Ottawa  with  a  capita! 

of  .$100,000  to  carry  on  a  g-eneral  knit- 
ting- mill  business  at  Kincardine,  Out. 

Incorporators:  William  Mitcliell,  .Tames 
Malcolm  and  Walter  G.  Keeliler,  all  of 

Kincardine,  Out. 

The  Morse  Porcupine  Syndicate  lias 

been  incorporated  at  Toronto,  Ont.,  with 

a  capital  of  $,35,000  to  acquire  and  de- 
velop mines,  mineral  lands  and  deposits. 

Head  office  at  Toronto:  Incorporators: 

Elmer  McLeod'  Rowand  and  Oscar  Heu- 

man  Kins,  of  Toronto. 

The  Standard  Steel  Co.,  has  been  in- 
corporateil  at  Ottawa,  with  a  capital  of 

.$200,000,  to  manufacture  cornig-ated 
steel  pipes,  culverts,  etc.,  at  Montreal. 

Que.  Incorporators:  Louis  Athanse 

David,  Louis  D'Argy  Mailhiot  and  II. 
R.  Bush,  all  of  Montreal. 

The  Canadian  Chadwick  Metal  Co.  has 

been  incorporated  at  Toronto  with  a 

capital  of  $40,000,  to  carry  on  the  busi- 
ness of  brass  founders,  iron  founders, 

mechanical  engrineers,  at  Dundas,  Ont. 

Incorporatoi-s,  Arthur  Burgess  Turner 
and  Oeorg'e  Alexander  Young,  of  Hamil- 

ton, Ont. 

The  Neely  Rotary  Engine  Co.  of  Can- 
ada has  been  incorporated  at  Ottawa 

witli  a  eaiiital  of  ,$200,000  to  manufac- 

ture engines,  automobiles,  trucks,  ma- 
chine tools,  etc.,  at  Toronto.  Ont.  Incei- 

poratiirs:  AVillmt  Fletcher  Xeely,  .To'in 
AVliitfield  and  Arthur  T.  Lawson.  all  of 
Toronto. 

The  Laurentide  Power  Co.  has  been  in- 

corporated at  Ottawa  with  a  capital  ol' 
$10,500,000  to  earrj'  on  the  business  of 
an  electric  light,  heat  and:  power  com- 

pany. Head  office  at  Montreal.  Incor- 
]iorators:  Warwick  Fieldina'  Chinnian, 
AValter  Robert  Shanks  and  F.  O.  Rush, 
all  of  Montreal. 

St.  Catharines  Steel  &  Metal  Co.,  has 

been  incurpiu'ateil  at  Toronto,  Ont.,  with 
a  capital  of  $50,000  to  carry  on  the  Inisi- 
ness  of  manufacturers  of  machinery. 
tools,  ammunition  of  all  kinds  at  St. 

Catharines,  Ont.  Incurporators :  Harry 

Shortt  and  Henry  II.  Collier  of  St. 

<  'atliarines,  ('>nt. 

The  O'Brien  Munitions,  has  been  in- 
c.ii'jiorateil  at  Ottawa  with  a  capital  of 
$2,000,000  to  carry  on  the  business  of 

nu'chanical.    electilcal    and    chemical    en- 

Pattern 
Manufacturers, 

Etc. 

Mfm 

Let   us  quote  you    prices 

65  Jarvis  St.,  Toronto,    Ont- 

T rm 

DRAW  CUT  SMAPtHS 

SPtCIAl  DRAW  CUT  R  R  SMAPtRS"' 

FINISMtO  MACMINt  KtYS'" STATIONARriPORTABLtKLYWAYCUTTtRSl 

3PCCIAL  kOCOMgilVC  CYLINDER  PLANERSl 

orricc'o  works:  muskccan  hcightsusa 

Ow«D  Sewnl.  Oat. 

Boiler-  ̂  

makers^ 
Founders 

Machiflists 

Tank  Work, 

Smoke   Stacks, 

Grey  Iron  and Brass    Castings, 
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FIRE 

Heat-Treating 
Furnaces,  etc. 

I  Sl>i;  1  IK  1  IKl  liKll  K  IN 
LlMMi  IllCAT  -  TltKATlNG 
FIKXACKS  IS  AXOTIIKK  WAY 
OF  Al>l>lMi  Tl>  TIIKIK  Kl'ri- 
flKXCY.  KOOXOXIY  A  N  I) 
KlKABIUXy. 
We  rarry  In  stock  a  large  v;irlety 
i>r  sliapps  anil  slips. 

Write    for    riitalos. 
Wo  .Mil    an   .ill   orders   promptly. 

The  Elk  Fire 
Brick  Co.  of 
Canada,  Ltd. 

BARGAINS   m 

TOOL   STEEL 

We  are  ciearin<> 
out  our  stock  of 

■'  Sandersons  " 

Tool  Steel  and 

off^r  low  prices 

on  everything  we 
have. 

ASK  FOR  LIST 

IF  INTERESTED 

A.  C.  Leslie  &  Co. 
Limited 

Montreal,    Que. 

g  1 1  III  1 1 1 1 1 1 1 1 II 1 1  i:i  iii;iiiiUiiiiiMiiiiiriiuajiniiii!iiiiiiiiiiliiiiii!iiiilii!iiliiiiiiiiiiii:iiniH!iiiiiiM<i>iiM<i^^  i;i  iii;iiiTHii:n tig 

I  IMMEDIATE  DELIVERY  I 
I  We  always  carry  a  large  stock  of  machine  tools  for  | 

I  general  manufacturing  purposes,  and  solicit  inquiries  | 
I  requiring  prompt  delivery.  | 

I  We  call  attention  to  the  following,  on  which  we  will  | 

I  quote  attractive  prices.     All  in  thoroughly  first-class  | 1  condition:  1 

1  Two  36"  Brown  &  Sharpe  turret  head  vertical  boring  mills.  § 

g  One  30"  throat  Perkins  heavy  punch  and  shear,   capacity   1"  hole  g 
s  in  1"  plate.  g 
=  One   72"  King  vertical  boring  mill   with   two  heads.  g 
=  One  72"  Niles  vertical  boring  mill  with  two  heads.  ^ 
3  One  48"  Bement  car  wheel  borer  with  crane.  g 
M  Two  36"  Snyder  upright  drills,  power  feed,  etc.,  heavy  duty.  g 
s  Two    5'    Biekford  radial  drills.  m 
1  One  24"  American   turret   machine,   SV-"   hole   through   spindle.  g 

g  One  18"  double  head  Cincinnati  shaper  with  two  tables  on  12'  bed.  j 
g  One  40"  x  40"  x   12'   New  Haven  planer.  ^ 
g  48"  and  36"  Dreses  radial  drills.  = 
m  600  lb.  Bement  steam  drop  hammer.  g 

I  Girard  Machine  and  Tool  Co.  | 
I  491-493  N.  Third  Street,  Philadelphia,  Pa.  | 

£mMiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii>i)iiiiiiiiii<iiiiiii<iiin<'i>ii<>ii<i>i<^ 

VoluMie   .\1V. 

uiiu-ci's.  :ui(i  In  iiuiiiuracturi'  uiuiiit  ions 

id  war  ill  Kt'iil'ri'w,  Out.  liu-urporalors: 
iuibert  GiHiru'o  i'oilc.  I'ldimiml  Poster 

Hurrilt  ami  Krwiii  C.  I'ixjcy.  all  of  (^t- 
l:nvn,   (^iil. 

The  Specialty  Machine  Co.  has  been 
iiicorporatod  al  Turonto,  Onl.,  witli  a 

capital  i>'['  .f  ir>0,000  to  carry  on  the  busi- 
ness of  iron  fiiuiulers,  iiu'cliaiiical  en- 

yiiicers  and  mamil'acturers  of  luiinitions, 
specialties,  tools,  etc.,  at  Turoto.  Incor- 

porators: (leorL;e  MeC'lure  Wi'.lon.yliby, 
James  Henry  Fraser  and  l<'raneis  11. 
Iliirlev,  all   nf  Tiironlb. 

Catalogues 
Temperature  Booster. — The  W.  K. 

<  lark  (_'<)..  'i'oronto,  liavc  issued  a  folder 
describing  tlio  Clark  temperature 
booster.  This  is  a  device  for  increasing 
the  circulation  of  the  water  in  hot  water 

heating  systems.  .\  full  description  cov- 
ering the  cnnstniclion  and  method  of 

(ipcrat  1(111  i.s  given.  Mceompanied  by  SPc- 
tidiKil  views. 

The  Cowan  Trucking  System  is  the 

title  of  a  catalogue  issued  by  the  Cowan 

'I'ruck  Co.,  Ilolyoke,  Mass.  This  cata- 
logue contains  principally  a  number  of 

testimonials  with  full-page  half-tones 
showing  the  Cowan  truck  being  used  in 

a  number  of  plants  and  for  a  variety  of 

jiurposes.  The  concluding  pages  contain 
illustrations  of  the  various  types  of  this 

truck  or  transveyor,  together  with  di- 
mensions and  descriptions,  and  also  a  list 

(if  replacement  parts. 

The  Union  Twist  Drill  Co.,  Athol, 

Mass.,  have  published  a  "Book  of  Infor- 
mation'" catalogue  G,  dealing  with  an  -ex- 

tensive line  of  twist  drills,  reamers, 

gear  and  milling  cutters,  and  machine 
tools  which  the  company  manufacture. 
The  catalogue  is  divided  into  six  sections 

each  being  devoted  to  a  different  pro- 
duct; there  being  also  a  separate  index 

for  each  section.  All  the  tools  listed  are 

illustrated  and  are  accompanied  by  a 

brief  description  and  dimensions.  No.  1 

or  cutter  section  contains  a  lot  of  valu- 
able information  on  gear  cutters  with 

formulae  ifor  determining  the  dimen- 

sions of  gears  by  diametral  pitch,  cut- 

ting mitre  and  bevel  gears,  calculating' 
diameters  of  sprocket  wheels  for  block 
centre  chains  and  cutting  involute  teeth, 
etc.  The  formulae  are  accompanied  by 

diagrams  of  gear  sections.  The  sixth  and 

last  section,  in  addition  to  matter  relat- 
ing to  arbors,  contains  several  useful 

mechanical  tables  on  cutting  speeds. 

decimal  equivalents,  tap  drills,  screw 
threads,  etc.  The  catalogue  is  pocket 

size  and  contains  380  pages.  It  is  a  use- 

ful publication  to  have  on  file  for  ref- 
erence. 



Octol,,.!-  28,  1915. CANADIAN    MACHINERY 
73 

Book  Reviews 
Products  and  By-products  of  Coal. — 

Tlu'  Df'partraeut  ol'  Mines,  Otiawa,  lias 
issued  Bulletin  No.  323,  dealiiiL;  witii 

products  and  by-products  of  coal.  The 
nljjeet  of  this  report  is  to  satisfy,  as  far 

as  possible,  the  increasing  need  for  a 

uKjnonraph  on  fuel  products  and  by-pru- 

<lucts.  The  subject,  however,  is  so  com- 

pi-i'hensive  that  it  is  impossible — within 
tlic  limits  of  a  bulletin — to  treat  it  other 
I  ban  in  outline. 

Tiie  subject  matter  of  the  present  re- 
|iiirt  is  divided  into  two  parts — (1)  the 

production  of  coke,  g-as,  ammonia,  and 
lar  from  bituminous  coal;  (2)  the  pro- 

perties and  uses  of  these  products  and 

b\-produets.  In  setting  forth  the  results 
<if  these  investigations,  the  aim  has  been 

to  give  prominence  to  the  commercial 
rather  than  to  the  scientific  aspect  of  the 

subjects  treated,  especially  as  regards 
their  bearing  on  existing  conditions  in 
(  ariada. 

The  present  time  is  particuhirly  oppor- 
tune for  discussing  the  question  of  estab- 

lishing new  lines  of  trade  and  commerce, 
Tor,  on  account  of  the  deplorable  war 
conditions  in  Europe,  all  industries  are 

more  or  less  dislocated  as  regards  sup- 
ply and  demand,  and  manufacturers 

everywhere  are  taking  stock  of  current 
conditions  and  future  possibilities.  The 

trailc  possibility,  that  would  naturally 

•  Mi-ur  to  most  people  interested  in  the 
ccnnmereial  development  of  Canada,  is 

the  establishment  of  a  coal-tar  dye  in- 
dustry; since  here,  as  in  other  countries, 

factories  using  dyes  are  being  seriously 

inconvenienced,  owing  to  the  fact  that 

(icrtnany — by  a  combination  of  scientific 

i-csearcli.  technical  ability,  and  commer- 

cial energy — has  for  years  had  practic- 
ally a  monopoly  in  the  manufacture  and 

siipiily  of  coal-tar  dyes;  and  conse- 

quently since  the  opening-  of  the  war  im- 
portation of  this  commodity  from 

Europe  has  almost  ceased.  Conditions, 

however,  show  that  the  importation  of 

dyes  into  Canada  is  not  laruo,  and  that 

the  prospect  of  developing  a  flourishing 

coal-tar  dye  industry  is  not  encouraging. 

Xevertheless,  there  arc  ciihor  import- 

ant by-])roducts  from  coal  which,  al- 
thduiiii  not  figuring  so  proiniucntly  in  the 

pulilic  eye,  are  of  nnicli  greater  im- 
portance commercially,  and  are  also 

peculiarly  suited  for  pniductinu  in 
Canada. 

Processes,  plants,  and  methods  are 

comprehensively  described,  such  subjects 
as  coke  ovens,  etc..  with  the  resulting 

products,  coke,  gas,  ammonia,  and  tar. 
l)eing  considered. 

Concise  information  is  given  regarding 

the  commercial  products  of  coal  tar,  the 

first  products  from  this  substance  and 
their  field  of  industrial  application  being 

M^PIiElfEAr 

The  Frisbie  Clutch 
Guarantees  Economy  and  Safety 

Scrap  that  ..Id-fasbioneil  ■■lutch  tljat 
uieaus  wasted  power,  los.s  of  time  and 
often   serious  accidents. 

The  Frisbie  'Clutch  gives  you  complete, 
instantaneous  control  of  a  machine,  thus 
preventing  mauy  accidents,  besides  en- 

abling you  to  shut  down  one  macliine 
widiont     affecting     any     others     In     the 

The  "Frisbie"  will 
give  longer  service 
because  the  friction 
faces  are  specially 
constructed  for  dnr- ability. 

Ask  us  for 

full  particu- 
lars aiKl  .vou 

will  be  amiil\ 

repaid. 

The  Eastern  Machinery  Company 
New  Haven.  Conn.,  U.S.A. 

Oil  Tempered 

Steel  Springs 
— for  every  pur^ 

pose  and  the  best 
for  each  use. 

Special  styles  of 
all   kinds  to  order. 

THE  CLEVELAND 
WIRE  SPRING 
COMPANY 

Cleveland,  Ohio 

Service  determines  the 
value  of  a  file 

Wlien  we  speak  of 

"Service,"  our  cal- 
culations mean  a 

xcry  liroad  interpre- 
latiim   cif  the  term. 

First  of  all  we  have 

in  mind  the 
"DKLTA,"  its  in- 

iniila!)le  hardness 

and  sharp,  clean  cut- 
ting teeth  that  make 

it  a  standard  toul  of 

quality  for  reducing 

jagged  edges  to 
smooth  working  sur- faces. 

Then  we  think  of 
the  man  handling 
I  he  tool. 

We  know  perfectly 

well  that  a  mechanic 

and  a  "DELTA" are  life-long  friends. 
He  knows  that  his 
work  is  easier  and 

tliat  at  the  same 
time  he  can  produce 
more  of  it. 

This  second  consid- 
eration is  the  hu- 

man element.  With 

the  "DELTA"  you 
-e(  all  that  counts III   (|uality. 

\Vc  have  the  tool 
J  lid  vou  have  the 
man.  '  RESULT: 

Qualit  V  (if  work  and maximum   output. 

Our  guarantee  is 
"satisfaction,"  or 
mnnev  refunded. 

DELTA 

DELTA    FILE   WORKS 
PHILADELPHIA,    PA. 

CANADIAN  AGENTS: 

H.  S.  Howland,  Son.  &  Co..  Toronto 
Starke.   Seybold.    IVIonlreal: 

Wm.  Stairs.  Son  &  Moriow.   Halifax: 
IVIerrick-Anderson    Co..    Winnipeg 

ALL  LEADING  JOBBERS 
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*)f    particular    interest    al    llio    prosont 
IllOIIlOUt. 

Experience  iu  Efficiency,  li.v  Heiij.  A. 

Franklin,  ItiT  i>ai;i's,  "'^  in.  x  ;'>  in.,  pnli- 

lislit'd  by  tlio  Knsrincering;  Ma^nzim-  t'n.. 
New  York.  Price  $1.00.  This  liook  is  an 

nildition  to  tlio  Works  Manasenient  Lili- 

rary,  most  of  tlie  eliaptei's  appearing 
•  iriirinally  in  tlie  Ennineorinir  .Mai;a7.inc. 
Tlie  book  lias  been  written  as  a  reply  to 

reipiests  often  made  for  specific  eA- 
aniples  of  etiiciency  uietliods.  The  author 

lakes  as  a  basis  the  conditions  prevnilins; 

III  a  certain  factory,  and  after  a  close 

^tiuiy    of    tlie    siluiitinii    nnn'i-cils    tn    i'\ 

VISE 
EFFICIENCY 

Hollands  Vises  meet  the  require- 
ments of  mechanics  who  demand 

the  highest  efficiency,  combined 

with  maximum  strength  and  dur- 
nbility. 

It  is  not  economy  to  buy  cheap 
vises. 

Our  Catalog  No.  22  will  explain 

why  many  of  the  leading  indus- 
trial shops  have  used  our  vises  for 

liver  a  quarter  of  a  century. 

Hollands  Mf^.  Go. 
Established  1S8' 
Erie,  Pp. 

plain  what  w«s  right  or  wrong  and  if 
Ihe  latter  how  it  was  corrected.  Ho  also 

explains  how  grealer  shop  economics 
were  elTected  and  larger  prolils  made 

without  any  changx'  of  organization  or 

personnel.  The  book  contains  ten  chap- 
ters. The  first  four  are  devoted  to  a 

description  of  methods  for  increasing 

both  the  output  and  (gualily  of  direct 

production,  which  is  largely  eonneeted 

with  the  handlin-  of  labor.  The  liflli 

clia|)ler  extends  the  same  ]irinci|>les  to 

the  treatment  of  clerical  or  as  it  is  usu- 

ally termed'  non-productive  lal]oi-.  Tlio 
sixth  chapter  covers  similar  gnmiid  with 

I  III'  same  applied  ideas  only  on  a  hinder 

ETAL 
STAMPINGS 

If'       ''11 Mf    Wc    are    manufactur       ^1 
I        ers  of  stamped  parta  I 

f        for  other  manufactur  ' 

manufactur 
of  stamped  parts 
other  manufactur 

We  do  any  kind  of 
sheet  metal  stamping 

tliat  you  require.  Our 
improved  presses  and 
plating  plant  enable 
us  to  produce  the 
tinest  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 

scale  so  as  to  iuoludo  Iho  oiilire  force. 

Orgnuizntiiui  rather  than  individuals  is 

the  theme  of  the  next  chapter  whilo 
chapter  eight  deals  with  the  reduction  of 

factorj'  expenses.  An  ollicient  cost  sys- 
tem is  outlined  and  developed  in  chapter 

nine  while  the  concluding  ehapler  dwells 

on  the  necessity  of  ellicioucy  will.  In 
this  chapter  it  will  be  found  that  nil  the 

lirocediiiL;-  incisures  are  connected  to 
aiiil  hasoil  ii|iiiii  I  lie  fundamental  neces- 

sity of  "elliciency  wi'.l"  as  a  driving 
force  in  the  establishing  of  elliciency 

priictice.  The  subject  has  been  treated 

ill  a  logical  manner  and  shows  clearly 
I  lie  cliaraclor  of  (he  problem  attacked 
;iii(l  Iho  natiiro  of  tlio  siilulioii   fmnid. 

We  Know 
you  are  anxious  to  buy 

Canadian  Made 

goods. 
The  Imperial 

Chuck 
is   manufactured   by 

Ker  &  Goodwin 
Brantford,  Canada 

Jade  in 
CAHADA 'Hoyt  Frost  King"  Babbitt  Metal stands   up    under    heavy    service    in    a    way    that    makes    it    the    most 

economical  to  use. 

.V   trial   will   convince   3'ou. 
We    have    a    complete   plant   and    every    facUity    for    manufacturing 
Shrapnel  Bullets. 
Right  Price.  Prompt  Service. 

HOYT  METAL  COMPANY 
Factory  and   Offi. s,  EASTERN  AVE.  and  LEWIS  ST.,  TORONTO,  ONTARIO New  V„.U.  V.Y.:    ̂ ,.^n,^o 
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Leviathan- 
Anaconda 

Belts 

are  totall}'  unlike  any  other  belts  in  tln' 
world — various-ply,  of  solid  fabric,  so 
impregnated  with  a  special  composi- 

tion, treated,  stretched  and  aged  as  to 

form  a  pliable  belting  material  well- 
nigh  indestructible. 

Let  us  have  nothing  in  common  with 

canvas  belts.  "They  are  in  no  sense  a 
substitute."  They  are  the  scientific 
answer  to  your  ])ower  transmission 
])roblem. 

Main  Belting  Co.  of  Canada 
LIMITED 

10 '/2   St.  Peter  St.,  Montreal 

WATCH    FOR    OUR    MESSAGE    IN    NEXT    WEEK'S  ISSUE. 

PUMPS     CRANES 
Seiiil  us  your  iuquiries  for  anything  in  these  lines. 

We  know  we  can  interest  you  Ijy  offering  a  M.\DE- 

IN-CANADA  equiiiMient  whirh  will  save  you  money 
and   worry. 

The  Smart-Turner  Machine  Co. 
LIMITED 

HAMILTON,   CANADA 

BURNHAM 
STEAM  PUMP 
has  been  endorsed  by  leading  Engineers  and  Heat- 

ing Contractors  as  the  best,  simplest  and  most 
economical  pump  on  the  market. 

Thousamls  of  "Burnhani"  pumps  are  in  operation 
in  connection  with  Vacuum  Heating  Systems;  they 
are  especially  adaptoil  for  this  service. 

A  very  large  percentage  o 

pump  .  installations  licar ' '  Burnham. " 

Standaiil     Burnham     Boiler 
Foeil   Pumps  and   Burnham. 
Vacuum   Pumps  are  kept   in 
stock.    ;ind    can    b(>    shippi 
promptly. 
Ask  for  Catalog 

up-to-date    steam 

name       <d'       th(^ 

Itliriihaiii    lioMi-r     IViil 

Darling  Brothers,  Limited 
Head   Office   an  J    Works: 

MONTREAL 

St.  John,  N.B.,         Toronto,         Vancouver,         Winnipeg. 

//  what  you  want  is  not  advertised  /n  thi.<:  i-s,vie  consult  the  Buyers'  Director]/  at  the  hack. 
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JAMES  CHESTERMAN  &  CO.,  Limited 
SHEFFIELD. ENGLAND 

Wimliip  Measures,  Steel,  Linen 
»nil  Metallic.     With  Improved 

Patent  Flush   Handle. 

Manufacturers  of  Measuring  Tapes,   Steel  Rules,  Straight  Edges, 

Surveyors'   Band  Chains,  Engineers'  Tools. 

! 

Steel   Depth  Gauyc 

Steel   Pocket  V^ernier  Gaujje 

If  your  dciler  c.tniiot  .supply   voti,   write   for  Lat.iloRues,   prices,   etc.,   direct   to 

F.  H.  SCOTT,  404  Coristine  Building,  MONTREAL 

NORTHERN   CRANE 
WORKS,   Limited 
WALKERVILLE,  ONT. 

BUY  IN  CANADA  I 

NORTH 
CRANES 
ELECTRIC  AND  HAND   POWER 

ALL  SIZES.  CAPACITIES  AND  TYPES 
ALSO  ELECTRIC  AND  AIR  HOISTS 

Foundry  Equipment— CupoU«.  Ladles.  Etc 

High-Grade    Malleable    Castings 
OF  ALL  SIZES  AND  KINDS 

Gait  Malleable  Iron  Co.,  Limited     -    -     Gait,  Ontario 

WE  MANUFACTURE  RIVETS  of  every 

description,  V2    inch.    dia.    and    smaller. 

PARMENTER  &  BULLOCH  CO.,  LTD. 

GANANOQUE,  ONT. 

BOLT,  NUT,  FORGING  AND  Ijvtsi^fo 
•  .—            ,                                      7  I  [  \[  TirFIN.OI-IIO.US  A    \j 

WIRE   NAIL  MACHINERY  _„„„,„.„„ 
"National"  Bolt  Cutters,  "Wedge  Grip"  Bolt  and  Rivet  Headers,  H.  W.  PETRIE,  Ltd. 

Foreine  Machines,   Nut  Machines,  Roll  Threaders  and  Wire   Nail  TORONTO.  ONT. 00'                                                                                                                        ^  n(T/-tKTTDir  A  T        niic 

Machines  are  used  by  leading  Railroads  and  Industrials. 
MONTREAL.  QUE. 

VANCOUVER.    B.  C. 

AUTOMATIC 

WOOD    SCREW    MACHINES 
Cable    Address  : 

Cook,  Hartford,  U.S.A. Asa  S.  Cook  Co. 
Hartford, 

Conn. 
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WELLAN  D  MACHIN  E"FOU  NDRI  ESI  "Thistie"brand  RUiBERBELTiMG WELLAND- 
LIMITE  D ■  ONTARIO 

We  speciali2e  in  Dies  and   Chills  for  forging 
Shells. 

All  kinds  of  Grey  Iron  and  Semi-Steel  Cast 
ngs  guaranteed  clean  and  true  to  pattern. 

HAND  HOISTS.   STRUCTURAL  CASTINGS 
ETC. 

ENGIPyi^ I^ACniNERY 

Genuine  Armstrong  Stocks  and  Dies 
Hinged  Pipe  Vises. 

Pipe  Cutters.  Steam  and  Gas  Fitters'  Tools. 
Pipe  Machines  for  Threading  Pipe. 

Either  Hand  or  Power. 

Manufarturtd  hy 

THE  ARMSTRONG  M'F'G  CO. 
328  KNOWLTON  ST.  BRIDGEPORT,  CONN. 

NEW  YORK.  248  CANAL  ST. 

"Maintenance   of 

Quality" 

is  our  motto,  aud  our  ex- 
[lerieuie  in  the  manufac- 

ture of  belting  since  tLc 
year  185fi  should  be  inval- 
u.ible  to  .Ton.  Let  us  tell 
.veil  nil  nliout  this  friction 
faced  belting.  The  price 
will  .'ippeal  to  you. 

Write to-dn 

J.  c.  McLaren  belting 
CO..  LTD.  . 

TORONTO,  MONTREAL,  WINNIPEG      I 

Bright     Finished 
t  e  el  Shafting 

and  Shapes. 

Large  stock    of   all  sizes. 

Send  for  Price  List 

V 
r  W 

r 
I 

■> 

Do  You   Need 
Motors? 
If  so,  write 

^  ̂     Toronto  &  Hamilton 
Electric    Company,   Limited 

HAMILTON,  ONT. 

Who  make    Motors  for   Hydro  and  all   other 
Circuits.        Dynamos  for    Light    and   Power. 

Storage    Batteries. 

Railway    and    Highway    Bridges 

Locomotive 

Turn 
Tables 

CANADIAN 
BRIDGE  CO. 
Limited 

.  Walkcrville 

Ont. 

Structural 

Steel 
and   Iron 
Work 

Steel  Buildings Roof  Trusses 

//  U'hnf  ijov_  leant  is  not  advertised  m  this  issue  consult  the  Buyrs'  Director;/  at  the  l^ack. 

m 



CA  NAIU  AN    M  A  ('  II  I  N  1    K  V Voll 

The  Wbltuii 

AUTOMATIC 

Gear  Cutting 
Machine 

The  D.  E.  Wtiiton 

K^acliine  Co. 

NEW  LONDON,    -    CONN. 

The  Garvin  Machine  Co. 
Manufacturers  of 

Milling  Machines;  Profiling  Machines;  Cam  Cuttini: 
Machines;  Screw  Machines;  Monitor  Lathes;  Die 
Slotting  Machines;  Screw  Slottcrs;  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  I>athcs  and 

Special  Machinerj-. 
We  Want  All  To  Have  Our  Catalog— Send  For  It To-day. 

Spring  and  Varick  Streets  NEW  YORK  CITY 

Chicago  Steel  Bending   Brakes 
We  are  exilusive  Manufacturers  of  Steel  Berijlc?  Brakes,  and 

our  product  showR   It. 
Only  about 

tbree  horse- 

power is  re- el u  1  re  d  tu 
operate  this 
brake  full 
capacity. 

,  Catalog  eiv- 

ine  full  de- ,  c  r  i  |.  t  i  o  n 
mailed  upon 

request. 

,  10  11.  lor  10  Ga. 

The  Steel  Bending  Brake  Works,  Ltd.,      Chatham,  Ontario 

INCREASED  SALES 

Jacobs  Improved 
Drill  Chucks 

orher   month    of    our   phenomtn- ally    successful    career. 

WHY? 
The  follnwmc  quotation  fnun  a  lar^e  manufacturer's  order,  written  Sep- 

tember 28.  1915.  answers  that  question:  "Ehiring  the  past  few  years  we 
fiiivf    insiar.ei    several    of    your    I'hucks.    and    are    pleased    to    say    they    ;iie 

Our    illustrated    ratali.gue    *     ̂ tnt    ii|inn    rr<(iHst. 

THE  JACOBS  MANUFACTURING    COMPANY 
HARTFORD,  CONN..   U.S.A. 

I^GEAR 

Wheels Cutting 

PHILADELPHIA  GEAR  WORKS 
Vine  Street,  Philadelphia,  Pa. 

THE   DUPONT 
Patent 

Power  Hammer 
r.EST     FOR     Durability,     Economy     of 
I'owor,    Simplicity    of   Adjustmeut. 

Seven  Sizes 
from   35  to   300   lbs 

ASK  FOR  CATALOGUE. 
SENT  FREE 

ThePLESSlSVlLLE  FOUNDRY 
Plessisville,   Que. 

io   and    Weste 
al  Supply    Co 

1  Ane 

of  Ca 

IS  YOUR  RIVETING 

PROFITABLY  DONE? 
Our  Elastic  Rotary  Blow  Riveting  Ma- 

chine does  profilable  work,  bei-ause  one machine  will  do  the  work  of  several 
band    riveters,  and  do  It   better. 

Catalueue    C    tells   more   about    It. 

The  F.  B.  SHUSTER  COMPANY 
New  Haven.  Conn. 

Kcrmerly  John  Adt  &  Son.  F.HlabllRhed  1866 

.Mso  makers  of  Wire  Stralghteners  and 
Cutter,  Cotter  Pin  Machines,  etc. 

SKINNER 

DRILL 
PRESS 

VISE 

''S^^ 

.\  substantial,  durable  tool  which  will  pay  for  itself  in 

short  order  in  any  machine  shop.  Three  sizes  to  ac- 
commodate  a  wide  range  of  work.  Try  one  and  you'll 
huv  more.     New  complete  chuck  catalog  on  request. 

THE  SKINNER  CHUCK  COMPANY 
Factory  and  Main  Office: 
NEW  BRITAIN,  CONN. 
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We  will  in\-e.-ti,t;ate  and  solve  your  engiiioerins 
problenis  fnmi  a  Htniidpoinl  of  coinmcrcial 
success. 

No  cloulil  you  have  sonic  proliletns  right  now. 

that  would  pay  you  to  have  us  look  into. 

CANADIAN    INSPECTION    AND    TESTING 

LABORATORIES,  LIMITFD 
Head   Office  and  Main  Laboratories— MONTREAL 

Branch   Offices  and  Laboratories  : 

TORONTO.  WINNIPEG.  EDMONTON.  VANCOUVER. 
NEW  GLASGOW. 

I  Manufacturers  Want  Facts 
111  V  must  know  exaetl.v  how 

111  iin  piei-es  eaoli  unuliiiu'  is 
uiniiug  out  every  da.v,  every 
li  ur  They  must  have  these 
I  ii_tb  it  once,  if  they  are  going 
t      l^eep    an    accurate   check    upon 
1    11    proiluction   aiu!   their  ciists. 

DURANr  C   UNTERS 
_ui  \  u  tlie  facts  on  the  instant, 
w  itli  lit  aiiv  waiting  for  reports, 
tin  11  iiiailc  in  thirty  rtitferent 
st.\  If  s.  ippliialile  to  almo'^yt  any 
kind  of  machines  in  any  kind  of 
factory.  Simple,  strung  and 
durable. 

Write  for  Illustrated  Catalog  No.  25 

DURANT  MFG.   CO..  Milwaukee.  Wis. 

"oSTEELUNKS 
FOR  EVERY 
PURPOSE 

Taylor-Newbold  Milling  Cutters 

Will  outlive  and  outcut   any  other  on  the 

market.  4"  Diameter  for  general  use. 
Send  for  Bulletin  R.  P.  and  SOday  trial  offer. 

THE  TABO.^  MWUFACTURING  CO.VIPANY 
PHILADELPHIA.  PA..  U.S.A. 

WBRafCBROlSTS   jCHEMiSTS    FLIE L   EINgl gJEERy 
160  B ixy  St .,    To  f-b  n  to  . 

Tests    of    Metals,    Fuels,    Oils,    Water,    Etc. 

SPECIAL  ATTENTION  TO  ALL  SHELL  MATERIALS 

NORTON  JACKS 
For  all  kinds  of  heavy  lifting 

Send  for  complete  catalogue  showing  50  styles 
10  to  100  tons  capacity. 

A.   O.  NORTON,  LIMITED 
Coaticook.  Prov.  Quebec  •  Canada 

r..i'-^.:'*.-'^i^».y .  dfi.-^j.a^-fl,*: 

TO^OHTO       •      OUT- 

OIL  STORAGE-  GASOLINE  TANKS-Atn  RECEIVERS 
PNEUMATIC  WATER  SUPPLY  TANKS  -  SMOKE  STACKS 
BOIIER  BflEEGHING  -  RIVETED  STEEL PIPE^BINSSHOPPEHS 

Allen 

Safety  Set  Screws 
Any  lcn;,'tli.  point  or  thread.      We  make  a  specialty  of  short 

ALLEN  SOCKET  CAP  SCREWS 

are  lery  neat  in  appearance  and  exceedingly  strong. 

Send  for  circular  No,  3  and  free  sample  screws. 

TheALLENMFG.CO. 

Hartford,  Conn. 

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   Slop   Watch 
Combined. 

"We  have  u  counter  on 
every  one  of  our  preaaea, 

even  the  foot  pre«i<?«." This  from  a  sutlsfled  uier 
of  our  counters.  It  you 
use  presses  our  counters 
would  save  you  money. 
Ask    for    catuluK    2ft. 

e    Street,    Bristol,    Conn, 

//  irlifit  you  want  is  not  advertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 



so C  A  N  A  n  I  A  N    M  A  ('  1 1  I  N  V.  R  Y Volumo  XIV. 

In  the  Manufacture  of 

Shrapnel  and  Lyddite 
Shells  the 

Turner 
Turret 

has     produced     top-notcli     results. 
It  gives  satisfaction  for  accuracy  and  rapidity 
in  drilling,  threading,  reaming,  undercutting, 

counterhoring,  etc.,  on  Fuse  Timing  and  1  de- 
tonator Parts  of  Shells. 

With  the  Turret 

i,  5,  6,  operation3 
are  possible  with- 

out resetting.  The 
Tools  revolve,  and 

Turret  automati- 

cally indexes  suc- 
cessive tools  to  ex- 
actly the  same 

working  centre. 
Only  the  working 

spindle  rotates. 

There  is  no  fa- 
tigue from  index- 

ing Turret  and  no 
lost  time  through 

stopping  for 

chucking  or  shift- 
ing of  work. 

The  Trunnion 
Chuck  makes 

working  on  sev- 
eral sides  possible 

with    one    chuck- 

The  Turner  Turret  minimizes  idle  movements. 
there  being  but  a  fraction  of  a  second  between 
successive  tools. 

Turret  is  suspended  within  rigid,  accurate  case. 
Detent  located  in  case  and  fits  adjustable  sock- 
et5  in  turret.  Very  wide  range  of  work.  Hand 
and  power  feed. 

Mail  U.&  your  blue  prints  and  let  us  give  you 
estimates  on  the  Turner  Turret.  Ask  for  catalog. 

Turner    Machine    Company 
Danbury,  Conn.,  U.S.A. 

STRIP  STEEL 

1)1A1N  steel  sheets,  black "Premier"  (lalvanized  Sheets, 

OlKii-l  learth  Drawing  stock. 

We  can  furnish  these  [prompt- 

ly and  at  lowest  iiriccs. 

We  carry   an    immense  stock 
from  ten  to  thirty  gauge. 

Get  our  prices. 

Dominion  Sheet  Metal  Co.,  Limited 
HAMILTON 

PRESSES 
Pumps 

and 

Accumu- 
lators 

FOR  ALL 
PURPOSES 

Made 

in  :'vi;/ 

Canada  -^  1^ !   Jl         NOSING  PRESS 

WILLIAM  R.PERRIN,  Limited 
TORONTO 

Thf  (idrertiKer  would  like  to  know  ivhere  you  saw  his  advertisement — tell  him. 
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I  CANADIAN    MACHINERY    BUYERS'    DIRECTORY  j 
=  TO  OUR  READERS — Use  this  directory  when  seeking  to  buy  any  machinery  or  power  equipment.  g 
s  You  will  often   get  information  that  will  save  you  money.  g 

I  TO  OUR   ADVERTISERS — Send   in   your  name  for  insertion   under  the  headings    of  the    lines    you  g 
g  make  or    sell  § 

g  TO   NON-ADVERTISERS— A  rate  of   $5   per  line  a  year  is  charged  non-advertisers.  g 

illlini|:i!lll!lil!|j|ll!l;l:l!l!ll|:|1lill|!lllllllllllllllllllllllllllllil!ll|l|l|l|llill|l||l1l!l!l^^ 

.\l>rai.ivr   Material-. 
Can.  Fairbanks- \1...>E  Co..  Montieal. 
Carboninitum  Co  .  Niagara  Falls.  N.T. 
Ford-Smith      Machine  Co..      Hamilton Ont. 
Gardner    Machine    Co..    Beloit.    Wis. 
Norton    Co..    Worcester.     Mass. 
SteTcns.    F.    B..    Detroit,    Mich. 

.\cetylene, 

L'Alr   Llquide   Society,    Montreal.    Tor onto. 
Lever    Bros..    Toronto. 

Atetyltne    Gcni-ratiira. 

L*Air   Liqiiide   Society.    Montreal.    Tor- onto. 
Lever    Bros..    Toronto. 

AccumulatorK,    llyflraullc. 
Can.     Boomer    &     Boschert    Press    Co.. 

.Montreal. 
Charles  F.   Klmes  Eng.  Wks..  Cliird,?^. 
.Mesta    .Machine    Co..    Pittsburg,    Pa. 
WUliam    R.    I'enin.    Lid..    T.ironto. 
Sraitlnvark    Fomiln     &     Machine    Co.. 
Philadelphi; 

-Air    C*>iiipreflRor9. 

Canadian     IngersoU-Rand     Co.,     Ltd,, 
Montreal. 

Cleveland     Pneumatic      Tool      Co.     of 
Canada.     Toronto. 

Curtis    Pneumatic    .Machinery    Co.,    St. 
Louis.     Mo. 

Smart-Trimer   Machine  Co..   HamOton. 
Ont. 

.Air    Hoixts. 
WhitinB      Foimdry      Equipment      Co.. 
Harvey,    111. 

Air    Hone. 
Con.   H.   W.  Johns  .Manrllle  Co..   Lim 

ited.    Toronto. 
Cleveland      Pneumatic     Tool      Co.      ot 
Canada.    Toronto. 

Caa.    IngersoU-Rand    Co.,    Montreol. 
AJr    Receivers. 
Can.    Inger^oll-Raad    Co..    Montreal. 

Air     Waahern. 
Buffalo  Forge  Co.,  Buffalo.   N.T. 
Can.  Sirocco  Co.,   Ltd..  Windsor.  Ont. 

Amiiielers. 

Uton. 

Ailo.rs,    Steel. 
H.   A.    Drury  Co..   Ltd.,   Montreal. 
Hawkridge  BrM.   Co..   Boston.   Mass. 
Vanadium      Alloys     Steel     Co..      Pilts- 

bnr«.    Pa. 
Vulcan   Crucible  Steel   Co.,    Aliquippa. 
Pa. 

Arborf). 
Can.    Fairbanka-Monw  Co.,    UontreaJ. 
Cleveland    Twist    Drill   Co..   Cleveland. 
Uonw    Twist    Drill    and    Machine    Co.. 
New    Bedford. 

Plea^vllle    Foundry.   Plesalsville.   Qua. 
Pratt  A   Whitney   Co.,    Dundaa.   Ont. 

AgNPmhliiif;    Stands. 
Skinner     Chuck     Co..     New     Britain. 
Conn. 

Asbestos    Parklni-. 
Can.  H.   W.  Johns-Maovnie  Co..   Lim 

Ited.    Toronto. 

AHtorenoDS    nvidinc    and 
Catting    Plant". 

L'Alr   Llquide   Society.    Montreal.   Tor onto. 
Lever    Bros.,    Toronto. 

Aatomotie    Index    IVfllllDe 
Machines. 
Garvin    Machine    Co..    New    Tork. 
National     Machinery    and    Supply    Co., 
HamUton. 

Automatic   Machinery. 
Bali^l   Machine  Co..    Bridgeport.   Coon. 
A     R.    wniiams   Machy.  Co..    foronto. 
Qir^n*T.    R«^bt.    A    Son.    Montreal. 
Otranl     Machine    *    Tool    Co.,    Phila- 
AelphU,    Pa. 

Mntcb     *     Merryweather    Madhy,    Co.. 
Cleveland.   O. 

National    Machinery     A     Snpply    Co., 
Hamilton. 

Pratt    A    Whitney    Co.,    Dundas.    Ont. 
Owen    Sound    Iron    Works    Co..    Owen 
Sound. 

Windsor    .Machine    Co..     Windsor.     Vl. 

Automatic    Multiple    Spindle. 
Windsor    Machine    Co..    Windsor.    VU 

Aiitonintlo  Wood  Screw  Maehinea. 
Asa    F.    Cook    Co. 

Axle    Cuttera. 
Butterfleld    &    Co..    Rock    Island.    Que. 
A.    B.   Jardlne  &  Co..   Hespeler,   Ont. 

Uiibbitt    Metal. 
Can.    Falrbanks-Moree    Co.,    Montreal. 
Hoyt    .Metal    Co..    Toronto. 
.Magnolia    .MeUl    Co..     Montreal. 
Tallman     Brass    &    Metal    Co..     Ham- Uton. 

Baking  Ovena. 
Oven    Equipment    A    Mfg.    Co.,    New 

Haven.    Conn. 
Owen    Sound    Iron    Works    Co.,    Owen 
Sound. 

H-ll   Bearings. 
Can.     Falrbanks-Morw    Co..    Montreal. 
Chapman    Double    Ball    Bearing    Com- 

pany.   Toronto. 
RM     nurnlshinB    Machines. 
Balrd  Machine  Co..   Bridgeport.  Cona. 

BandInK   Machines.    Hydraulic. 
West  Tll«  Sette'  Co..  Rochester,   N.T. 

Barrels,   Steel    Shop. 
Balrd   Machine  Co..    Bridgeport.   Conn. 
Cleveland   Wire  Spring  Co..  Cleveland. 

Bars.   Boring:. 
Charies  F.  Elmea  Kng.   Works.  CblcaEo 
Vile^-Bement  Pond   Co..    New   Tork. 
Owen    Sound    Iron    Works    Co.,    Owen Sound. 

ISar  Benders   and    Straight   KdRcs. 
Steel      Pendine     Brake     Works.     Ltd.. 
Chatham.    Ont. 

Bar   Benders,    HTdraollc. 
Charles   F.    Rimes   Rng.    Works.   Chicago 
Watson-SMUman    Co.,    Aldene.    N.I. 

Bar    Tivistlns    Machines. 
.MMta     Machine    Co..     Pilt.shurg.     Pa, 

Batteries     and     Accessories. 
Lintz-Porter    Co..     Toronto. 

Bell    Systems. 
Lintz-Porfer    Co..    Toronto. 

Belt    Benches. 
Tabor    Mfg.    Co..    Philadelphia,    Pa. 

Belt    Prpsslne    and    Cement. 
Oraton  A   Knight   Mfg.   Co..   Montreal. 

Belt   I,arlne.    f.cntber. 
Oraton  A    Knight   Mfg.   Co.,   MontreaL 

Belting,    rhnln. 
Can.     Falrhanks-Mone    Co..     Montr»al. 
Oraton  A    Knight   Mfg.   Co.,   Montreal, 
.Tones   A    Glassco.    Montreal 

Morse    Chain    Co..    Ithaca.  'N.T. 
Belting,    Cotton. 
Dominion    Belting   Co.,    Hamilton. 

Belting.    I>atber. 
Can.    Fairhanks-Morae    Co..    Montreal. 
Girard     Machine    A    Tool    Co..     Phila- 

delphia.   Pa. 
Oraton  ft   Knight  Mfg.  Co..  Montreal, 
M.iin    Ppltinc    Co..    Montreal. 
Mnr^f  Chain   Co..   Ithaca.   N.T. 

Belting.    Stitched    Cotton    niick. 
Dominion  Belting  Co..  Hamilton,  Ont. 
M.iin    Belting    Co..    Montreal. 

Belting,    Rnbber. 

Can.   H.   W.  .Tohns-ManvUle  Co.,   Lim- 
ited.   Toronto. 

Benders.  Angle  and   Tee  Iron. 
Can.    Buffalo    Forge   Co..    Montreal. 
Watson-Stlllman    Co..     Aldene.     N.J. 

Bending   Machinery. 
.Tohn    Bertram    A    Sous   Co..    Dimdaa. 
Bertrams.     Limited.     Edinburgh.     Scot- land. 

Rli-ss.    E.    W..    Co..    Brooklyn.    N.T. 
Brown.     Boggs    Co.,     Ltd.,     HamOtOQ. Canada. 
Can.    Buffalo    Forge  Co.,   Montreal. 
Can.      Machinerr      Corporation.      Gait. 

Ont. 

Charles  F.   Elmea  Eng,   Works.  Chicjigo 
.TaMlne.    A.    R,.   *  Co..   Hesneler.  Ont 
National    Machinery  Co..   TIffln.   Ohio. 
National     Machinery     A     Snpply     Co.. 
Ramnton. 

Niles-Bement-Pond    Co..    New    Tork. 
Owen    Sound    Iron    Worka   Co..    Owen 
BaoBd. 

Toledo   Machine  A  Tool   Co..  Toledo.  O. 
Steel   Ben<ling   Brake  Worka.  Chatham. 
On(. 

Watson-Stmman   Co.,    Aldene.    N.J. 

Bins,    Steel. 
Dennis  Wire  A   Iron   Worka  Co..   Ltd.. 
London.    C-anada. 

Toronto    Iron    Works.     Ltd.,    Toronto. 

Bit  Brace  Tools. 

Wells    Bros.     Co..     Oreenlleld,     .Ma-ss. 
Wilt  Twist  Drill  Co.  of  Canada.   Ltd.. Walkerville,    Ont. 

Blast  Ganges,  Cupola. 
Can.    Buffalo    Forge  Co,,   Montreal. 
Shellons,      Ltd..     Qalt.     Ont, 
Whiting      Foundry      Equipment      Co.. 

Harvey.     III. 
Blocks,   Lifting. 

Northern     Crane    Works.     WalkervUle. 
Blowers. 

Can.     Buffalo    Forge    Co..    Montreal. 
Can.   Slttcco  Co..   Ltd..   Windsor.  Ont. 
Chicag'.    Fleilble    Shaft    Co..    Chicago. 

GiraoJ     Machine    A    Tool    Co..     Phtia delphia.    Pa. 
Sheldons.    Ltd..    Oalt.    Ont. 
Southwark     Foundry    A     Machine    Co.. Philadelphia. 

Blow     Pipes    and    Regulators. 

L'Alr  Llquide  Society,   Montreal.   Tor onto. 

Lever    Bros..    Toronto. 

Bluing    Ovens. 

Oven    Equipment    A    Mfg.    Co..    New Haven.    Conn. 
Boilers. 

Can.    Locomotive  Co..    Kingston     Ont. 
National     Machinery    A     Supply    Co. 
Hamilton. 

Owen    Sound    Iron    Worka    Co.,    Owen 

Plesalaville   Foundry,    Plesslsvflle.   Que. 

Boiler   Compounds. 

Can.   H.   W.  Johns-.ManTflle  Co..  Lim Ited.    Toronto. 
Boiler   Graphite. 

Dlion   Cnidble  Co.,   Jeiaey  City.   N.J. 

Boiler    Makers'    Supplies. 
Jno.    F.    Allen   Co.,   New  Tork. 

Bolt  Cutters  and   Nat  Tapers. 
Wells   Brothers   Co.,    Oreenlleld,    Mass. 

Bolts. 

Qalt    Machine    Screw    Co..    Oalt.    Ont. 
London    Bolt    A    Hinge    Worka.    Lon- don.   Ont. 

Bolt   and    Not    Machinery. 
A.    R.    Williams   Marhy.    Co.,   Torvmto. 
John    Bertram    A    Sons    Co..    Dundas. 

Ont. 

Owen    Sound    Iron    Worka    Co..    O^ren 

Oardner.    Robt..    A    Son.    Montreal. 
Landls   Machine  Co..    Waynesboro.   Pa. 
National     Machinery     Co..     Ttrfln.     O. 
NaHonal     Machinery      A      Supply    Co.. 
Hamilton. 

Wiley  A  Russell  Co..  Oreenlleld,  Mass. 

Books 
MacI.ean    Publishing   Co.,   Toronto. 

Boring    Machines,    Upright    and 
llori7ontal. 

John    Bertram    A   Sons  Co.,    Dundas. 
Colbum    Machine    Tool    Co..    Franklin, 

Pa. 
Oarlnck-.Machinery,    Toronto. 
Girard     Machine    A    Tool    Co..     Phila 

delphia.    Pa. 
Hill.    Clarke   A    Co..    of   Chleago.    Chi- 

cago.   111. 
.Motch    A     Merryweather    Machy.     Co.. 
Cleveland.     O. 

National    Machinery     A     Supply    Co.. 
Hamilton. 

Nnes-Bement-Pond     Co..     New     Tork. 
Stow   Mfg.   Co..    Blnghamton.    N.T. 

Boring    Machines.    PDenmatle, 

Cylinder. 
Baker    Brother*,    Toledo.    O. 
Cleveland     Pneumatic      Tool      Co.     of 

Cansfla.    Toronto. 
Can.     Fairbanks  Mome    Co..    Montreal, 
Can.     Ingeraoll-Rand    Co.,     Montreal. 
Independent      Pneumatic      Tool      Co.. Chicago,    ni. 
Stow    Mfg.    Co..    Blnghamton.    N.T. 

Boring    and     Turning     .Mill,. 
John    Bertram    &    Sons    Co..    Dundas. 
Girard    Machine    ,k     Tool     Co.      ri,,l, 

delphia.    Pa, National     Machinery     A     Supply     Co., 
Hamilton. 

Niles-Bement-Pond    Co..    New    Tork. 
Boxes.   Annealing.    Charging. 

.Mesta    Machine    Co..     I'itt-'<hiirg.     I'.i. 

Bo> ulle Jardine.   A.   B.,   A  Co.,   Pespeler.   Ont. 
Boxes,    Steel    Shop. 
Cleveland   Wire   Spring  Co.,   Cleveland. Boxes.   Tole. 

Cleveland   Wire   Spring  Co..   aeveland. 
Brakes. 

Brown.    Boggs   A    Co..    HamUton.   Can. 
Uhitiog      Foundry      Equipment      Co. Harvey.    lU. 

Brakes,    Heavy    Plate    Bending 

and    (ornlce.  " 

Steel      Bending     Brake     Worka      Ltd Chatham.    Ont, 

Brass    Uorking    .Machinery. 

A.    R.    WUllama   Machy.    Co..   Toronto. 
Oardner.    Robt,.    A    Son.    MontreaL 
Girard    Machine    A    Tool    Co.,    PhUa 
delphia.   Pa. 

National     .Machinery    A     Snpply    Co. 
Hamilton. 

Warner   A    Swasey   Co..    Oeveland. 
Mles-Bement-Pond    Co.,    New    Tork. Bri.k    Cars. 

Can.    Buffalo   Forge   Co..    Montreal. 
Sheldons,     Ltd.,    Quit,    Onl, 

Brick    Dryers. 

Can.    Buffalo    Forge    Co..    Montreal. 
Can.   Sirocco  Co..   Ltd..   Windsor.  Ont Sheldons,    Ltd.,    Oalt,    Ont. 

Brick    .Machinery. 

Eastern    Machinery    Co..    New    Haven. Sheldons.    Ltd.,   Gait.    Ont. 

Bridges.     Kail»a.\     and     lilghws). 
Can.    Bridge  Co.,    Walkerville.    OnU 

Buckets,    Clam    Shell.    Crab   and 
Dump. 

Whiting      Foundry       Equipment      Co. 
Harvey,    111. 

Bnfl-iDg  and    Polishing  .Machinery. 
Canadian    Hart    Wheels.    Ltd..     Hamil ton.    Ont 

Forri-Smith    .Machine     Co..     HamUtoo Ont. 

Oirard     Machine    A    Tool     Co..     I'hila delphia.    Pa. 
Gray    .Mfg.    A   Machine   Co..    Toronto. 
New    Britain    Ma«hlne    Co.    .New    Bri- tain,  Cann. 

E.    W.    Bliss   Co..    Brooklro.    N.Y.' 
Canada   Ma<h.  Corporation     Gait,  Ont« 
National     Machinery     A      Supply     Co.. 

Hamilton.     Ont. 
Watson-Stlllman   Co..   Aldene.   N.J. 

Burners.    En<<losrri    I  Innie   Gas. 
Oven    Equipment    A    Mfg.    Co..     New Haven.    Conn. 

Burners,     Fuel.     OH     an.l     Natural 
Gas. 

Whiting      Foundry      Equipment      Co.. 
Harvey,    lU. 

Burring     Reamers. 
Wells     Brothers    Company.     Oreengeld. 

.Mass 
Wilt  TVlst   Drill   Co.  of  Canada.   Ltd.. 

WalkervUle.      Onl. 

Burrs.    Iron    and    Conner. 
Parmenter  A  BulliH^h  Co.,  Oananoqu. 

Canncrs'   Machinery 

Bliss.    E.    W..    Co..     BrookU-n      N.T. 
Brown.    Boggs   A   Co..    Hamilton.   Ca«. 
National  Machinery  A  Supply  Co.. 
HamUton.    Ont. 

Caissons. 
Toronto  Iron  Works  l.td  Toronto. 

Cars,    Charging     Box     Ingot. 
Mesta  Machine  Co..  Pitfhmi;.  Pa. 

Cars,    Industrial. 
Can.     BnfTalo    Forge    Co..     Montreal. 
Can.    Fairbanks  Morse    Co.,     MontreaL 
Sheldons.     Limited.    Oalt.     Ont. 
Whiting  Foundry  Equipment  Cfc, 

Harvey,     m. 
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CxIlniCK.    Alumlnnni. 
Ounnintham    i    9on.    8L    CaUlmrtSM. 

0»en  30.1IX)  Iron  Wocki  Co..  l.td.. 
Owtn    SoiiiKl.    OdC 

St      L«wr»nM     KoiiiklrT.    0«lt.     OnU 
TUlmui  IlrUJ  ft  McUl  Co..  lUmUtoo 

t'Mtlnc..    Air    Kurnnc-n. 
Wm.  Ti»l  Compmnj.  lounptowB.  O. 

t-B.tlnei..    Br«... 

Cunnln«h.iji    ft    8o».    at    C*lh.rtB«. 

AlI«ii.lor     KlKk.     U4..     *^,"*"»-,^. 
T     C     L«wpnic«    FounJrj.    0»1«.    Ont. 

klwU    Mtolim.'    Oo..     I'llW'urs.     1  ». 
0-»D    9o>m.t    lioo    Worto    Co..    Owm 

PWuinir  Fmmar,.  Pl-^-""-  g^ 

V.llm.n  Kr«-  ft  U,M  C^-  """""" 
Wm.    Tu>l    ».'i>mii«nj.    \oimpumn.    if 

CMtln(i>.     Dron«». 

Omnlmh".    ft    *».    8L    C4
illi.rtM.. 

M^U    M.ohlnf    Co..     '•»t»'"'5-    '■;• 

Wm.    Tv«l    Hwipinj.    ̂ ovinr"""". 

I'utlnia.    Copppr. 

OunDlo.h.m    ft    8-1.    SL    CU
urt.-. 

■tl^^    Brui    ft    Wt^    C*-     HW 
UUB.    Ont. 

Cutlog*.   Ormy    Iron. 

B,,«'^Bo«.    Co..     Ltd..     H«^U-. Irl,    roulKlrr    Oo-',  S^'n?u_. 

0«Sr«.    Itobu.   ft  ,8oB.    MMitra.1. 
Hull      lrv«    *    9t«l     bounJnw.    

LUl.. KuH.    Quebec  ^  ... 

mJ.U     M«>l.in<.    Co..     l-ilUbMnl.     !
•. 

i.ra    8o,ii»l    i™»    Wort.   Co..    Ow
«i 

wS^  Tod  Coinp»nj.  Toun«.towo.  O. 

CMtlDca.    S1W«    Chrome    »nd 

Hull      Irtm    *    3'«>    FouDdri«.    L,vl-
 

Hull.    Quebec  .  ,, 

ViL  ToJ  Comi^nj.  \ounntown,  
O. 

CMtlnct,   MallrBblc. 

OtiX    MaUMttIa    IrOB    Co..    (Hit. 

Castings.     Mckel     Steel. 

HuU     Iron    ft    9t«l    Foundries.    Ltd.. HoU.    Quebec. 
U«U    M.chiue    Co..    Pitt..burs.    Pa. 

Cement.   Dise   Wheel. 
Oaidner    MaehlM    Co..    Beloll,    Wl». 

Cement,  Iron. 

Can.   H.   W.  JohM-Manrnia  Co.,  Um- ited.   Toronto.  ^    .^      r^ 
Shelton  MetaUio  FUltr  Co..  Derby.  O. 

Cement    Machinery. 
Can.    Fairbanta-Uorrae   Co..    MontreaL 
Oardoer.    KobL,    ft    Son,    Montre«L 
Naliuual     Sla.hlnerj     ft     Supply     Oo., 
Hamilton.    Ont.       „     ̂       „         -__ 

Owen    SouBd    Iron    Worta    Co.,    Ow«« 
Sound. 

Centre    ReamerB. 
Wella   Brotietm  Co..   Qreenfleld.   Mam. 

Centerlne  Machtces. 
John    Bertram   ft    Som   Co.,    Dondaa. 
Gardner.    RobU,    ft    Son,    Montreal. 
Olrani     Machine    4    Tool    Co.,    I'hUa- delphia.    Pa.  „       .,     .. 
Hurlbi-.l.   Kogera  Machinery  Co.,  Soua 
SuJb.iry.   Mass. 

.National    Maenlnery     ft     Snpply  Co.. 
Hamilton.  _  ̂  

.Siles-Bement-Pood    Co.,    New    Tort. 
Pratt  ft   Whitney  Co..  Dundaa,  Out. 

Centrlfucal    Pomps. 
Can.   Buffalo  Foi»e  Co..   Montreal. 
Pratt   4   Whitney   Co..   Dnndaa.   Ont. 
Soiithwarli     1-oun  \ry    &    Machine    Co.. 

rhilalelphia.    I'a. gmart-Turoer  Maehtaie  Co..   HamUton. 
Ont 

Chain    Blocks. 

Can.    FalrbankJ-Morae    Co..    MontrwO. 
National     ilachlnery     ft     Supply     Co.. 
Hamilton. 

Chains,    Silent   and    Transmission. 
Jooa    ft    Olaisco.    Mimtr«aL 
Morae   Chain    Co..    Ithaoa.    N.Y. 
PlessbTllle    Founda,    PlesalsTnie,   Qaa. 

Chemists. 

Can.      Inspection     &     Testing     Labora- 
tories.   Ltd..    Montreal. 

Toronto  Testliw   Laboratory.   Ltd.,  To- 

Ctindts,     Aero,     Antomatlc. 
Oarrin   Machine  Co.,  New  lark. 

Chnrks,     Drill,    Lathe    and 
Universal. 
John  Bertram  ft  8ons  Co.,  DaadM. 
Ont 

Bnffalo    Forte   Oo..    Buffalo,    N.T. 
Can.    Falrbanka-Mone    Co..    Uontial. 

Clereland    Twltt   Drill   Co.,    Cimland. 
(Hwhman   Chuck  Co..   Hartfoid,   Conn. 
Oanlner.    Robt.,   ft   Son.    UOotrral. 
Olrani     Machine    ft     Tm>I    Co..     I'hila 

ileluhia.    i'a Wella    Ilmthert   Co..    flreenflrld.    Uam. 
Jicv>ba    Mf(.    Co..    llart/onl.    CVmn. 
Ker     ft     Uooilwln.      llrantford. 
Mnlem    Tool    Co..     Erie.     Pa. 
Morae    Twial     Drill    ft     Machine     Co.. 

New    Beilforl. 
Natlivial     Maeklner;     ft     Sniiply    OOk, 
Hamilton. 

.Skinner    Chuck      Co..      New     Britain, 
Conn. 

I>.     K.     Whiton     Machine     Co..     N.» 
London.    Conn. 

WUI  TwiJt  Drill  Oa  ol  Canada.  Ltd., 
Walkerrllle.   Ont 

Chnrks.    Ilrlll.    Aniomntle    and 
Keyless. 
Buiralo  Fone  Cok.   Buffalo,   N.I. 

Chlirks.    KInc    Wheel. 
nanlner    Machine    Co..     Belolt.    Wla. 

Chitrkinc    Machines. 
Oarrin    MachiiM    Co..    New    York. 
Oinir.1     M«chlne    .t    Tool    Co.,     Phila- 

.l,.li.lil«.     !•«. New      Britain      Machine      Co.,      New 
Britain.    Conn. 

NIlnBrmenlPold    Co..    New    York. 
Tiimrr    Ma.hlne   Co.,    Danhurr.    Conn. 
Wamer   ft    Swaaey   Co.,    CleTcland,    O. 

Clocks.    Time   and    Watchman's. 
Lint.-  Pnrtpr    Co..    Toronto. 

Cloth    and    Wool   Pryers. 
Canada     Wire     ft     Iron     Oooda     Oo., 
Hamllion.    Ont 

Sheldona,     Limited.    Oalt 

Clutches. 
Eaittem    Machinery    Co.,    New    Haven, Conn. 

Jones    ft    Gla.weo,    Montreal. 
Owen    Sotiikd    Inm    Works   Co.,    Owes 
Sound. 

Pooitire  Clutch  ft  Pulley  Works,  Ltd., 
Toronto. 

Coal    Ilandllns    Machinery. 
Whiting      Foundry      Bquipment     Oo., 
Harrey,    IlL 

Coke    and    Coal. 

Ranna   ft   Co.,    U.    A..   Clereland,    O. 

CoIIeetora.     Pnenmatle. 
Can.    Buffalo   Foite   Co.,    Montreal. 
Sheldona.    Limited.    Oalt. 

Compressors,  Air. 
Clereland  Pneumatle  Tool  Co,  at 

Canada,    Tortmto. 
Independent  Pnetimatlo  To<ri  Oo., 
Chicago. 

Mesta    Machine    Co..    Pittsburg,    Pa. 
National  Machinery  ft  Supply  On,, 
Hamilton. 

Soiithwark  Foundry  4  Machine  Co.. 
Philadelphia.    Pa. 

The  Smart-Turner  Machine  Co..  Ham- ilton. 

Concentratlngr   riant. 
Oanlner,    llobt,    *   Son,    M>:ntteal. 

Concrete    Mixers. 
A.   R.   Williams  Machy.   Oo..  Toronto, 
Can.    FalTtiank.s-Monie    Co.,    Montreal. 
National      Machinery    ft     Supply     Co.. 
Hamilton. 

Concrete     Reinforcement. 

Condensers. 

Can.    Bnffalo    For»9    Co..    MontreaL 
Mesta    Machine    Co..     PittsbiirB.     I'a. 
The  Smart-Tumer  Marine  Oo,,  Ham. nton 
Southwark    Foundry    4    Machine    Co., 
Philadelphia. 

Wm.    Tod    Company,    Toungstown,    O. 

Contracting   Engineers,   Electrical 
Lintz-Porter    Co.,    Toronto, 

Controllers    and    Starters, 
Electric     Motor. 

A.    R.   Winiams  Machy,  Co.,  Tmottta. 
Tonmto     4     Hamflton     Elcetrle     Oo,, 
Hamilton,    Ont 

Conveyor    Machinery. 

Can.    Falrbanks-Mofse    Oo.,    MontreaL 
National     Machinery     ft     Supply     Co,. 
Hamilton,    fjnt 

PlesstsTllle    Potmdry,    PleaslsTina.   Qne. 
The  Smart-Turner  Machlns  Co,,  Ham- llton. 

Coping  Machines. 
Can.    Buffalo  Forge  Co.,   Hontmd, 
John    Bertram    4    Sona   Co.,    Dnndaa. 
National     Machinery     ft     Sapidy    Co- 
Hamilton.     Ont 

Niles-Bement-Pond    Oo..    Naw    Torfc. 

Cornice  Brakes. 
Brown     Bogga    Co.,     Ltd.,     TTaiafltrm, 
Canada. 

Steel   Bending   Brake   Wka..   Ohathsra. 

CuunlinK    Machines. 

W.    N.    Iiiiumt   <■..,.   .\lil«,i,ili,.,..    Wis. 
National    Seals    Co.,    Chlcoi>ee    Falls, 

Counlcrhor at\     Connie 

Clereland    Twiat    Drill    Co.,    CloTsland. 
Mone     Twial     Drill     ft     Machine    Oo., 

New    Kcironl. 
Pratt  ft  Whitney  Oo,,   Dnn<Ia»,  Ont 
Weill    lima.     Co..    Orrrnlleld,    .Masa. 
Will  TwIat   Drill   Oo.  of  Canada.   Ltd.. 
WalkerrUle.    Ont. 

Countershafts. 

Bainl  .Machine  Co..   Bridgeport,  Conn. 
Wells   Broa,   l.o..   Greenlield,   Maaa. 

Country    llonse    Llchtlnc    and Ciioklnc. 

Can.     niaugaa    Co.,     Montreal. 

Rastem    .Machinery    Co.,    New    Haren, 

Oanlner,     Robt,    ft    Boo,     Moatraal. 
Owen    Sound    Iron    Works    Co.,    OwcB 

Sound.    Ont 

Couplings,   Air    Hose. 

Crabs,    TraTelllng. 
Owen    Sound    Ircn    Works    Co..    Owaa 
Sound. 

Cranes,    Locomotive, 
Northern    Crane   Worka,    Walkerrllle. 

Cranes.    Gantry. 

Northern     Crane    Worka.    Walkerrllle. 
Smart-Turner   Machine   Co.,   Hamilton, 
Ont 

Whiting      Foundry      Bauipment      Co., 
Harrey.    III. 

Cranes,    Goliath. 
Herbert    Morris    Crane    ft    Hoist    Co., 

Ltd..   Toronto. 
Northern    Crane    Worka.    Walkerrille, 
Whiting      Foundry      Equipment      Co., 
Harvey,   m. 

Cranes,    Hydranllc. 

Southw.irk    Foundry    4    .Machine    c. I'hiladdphia. 

Watson-Stlllman  Co.,    Aldene,   N,J, 

Northern    Crane    Works.    WalkervHIe. 
Whiting      Foundry      Equipment      Co.. 
Harvey,    til. 

Cranes,    Post   Jib. 

Northern    Crane    Worka.    Walkerville. 
Smart-Turner  Machine  Co.,   Hamilton. 
Ont 

Whiting      Foundry      Bquipment      Co., Harvey.    HI. 

Cranes.    Portable. 

Cranes,    Sivlng   Jib. 

Northern    Crane    Works.    Walkerrllle. 
Smart-Turner  Machine  Co..   Hamilton. 
Ont 

Whiting      FoundiT      Equipment     Oo.. 
Harvey,   111. 

Cranes.    Transfer. 
Northern    Orane    Works.    Walkerrllle. 
Smart-Tumer  Machine  Co.,   Hamfltoa, 
Ont 

Whiting     Foundry     Equipment     Oo.. 
Harvey,    111. 

Cranes.    Wall, 

Northern    Crane    Worka.    Walkerrllle. 
Smart-Tumer  Machine  Co..   Hamilton, 
Ont 

Whiting     Foundry     Equipment     Oo.. 
Harvey.   HI. 

Cranes,    Trayelllng    Electric    and 
Hand    Power. 
Dominion    Bridge    Co..    Montreal. 
Nilea  Bement-Pond    Co..    New    York. 
Northern    Crane    Works,    Walkerrllle. 
Whiting      Foundry      Equipihent      Co., 

Harvey,    111. 

Crane,     Chain. 
Northern    Cimne    Works,    Walkervffle. 

Cranes,   All   Kinds. 
Northern    Crane    Works,    Walkerrllle. 
Owen    Sotmd    Iron    Works   Cb..    Owen 
Sound,  Ont 

Southwork    Foundry    ft    Machine    Co., 

Philadelphia. Whiting      Foundry     Equipment     Oo.. 
Harvey.    ID. 

Crunk    Pin    TurnliiK    Machine. 
Nilte-Kcmrnt-Puud    Co.,    Now    York. 

Criiiips,    Leather. 

Qraton  4    Knight  Mfg.   Co.,    Montreal. 

Cupohis. Can.     Buffalo    Forgs    Co..    Montreal. 
Northera     Crane    Works,     WalksrvUli. 
HhcUluna,    I,t<l,,    Oalt,    (hit 
Whilliig      Foundry      Equipment      Co., llarrcy,    ill. 

Cupula    and    Blast    Cute    Uloners. 
Can.   Sirocco  Co.,   Ltd.,   Windsor,  Ont. 

Cutters,  Angle.  Tee  Iron  and  Bur. 
Can.  Buffalo  Foigs  Co.,  Montreal. 

Cutters,    flue. 
Independent  I*neumatlo  Tool  Co.. CUlcajiiK 

Clcrt'laii'l      Pneumatle      Tool      0«.      o< 
(auada.    Toronto, 

(utters,    i-lpe. 
Can.     Falrbaiiks-iloraa    Co.,     MontieaL 
A.    U,   Jardine   4   Co.,    Hoqieler,    Ont. 
Trimont   Mfg.    Co.,    lloxbury.    Maae, 

Cutting  Compound  A  Cottlns  OIL 
Can.     Economic    Lubricant    Co.,    Moot- 

Can.    Oil   Companiea,    Toronto. 
Cataract    Uellning    Co.,    Huffalo.    N.Y. 
Crescent    Oil    Co.,    New    York. 
Ilacine    Tool    4    .Machine   Co.,    Itacine. 

Wia. 
Cutter  Grinders  and   AttachmenU 

Cincinnati   .Milling   Machlns  O*.,  Ola- ciiinaU. 

Garvin     Machine    Co..    Nsw    Yerk. 
liirunl    .Machine    4    Tool    Oo..    Phila- 

delphia,  Pa. 
Cutters,     Milling. 

A.   R.   WlUiams   Uactay,   Co,,  VonmU 
Can.     Fairbanks- Morae    Co.,    Montreal 
Cleveland    Tniat    Drill   Co.,   Clevelaat. 
Oarrin    Machine   Co.,    Nsw   York. 
Morae   Twist    Drill    and    tlseklne   Os.. 

New    Bedford. 
Tabor   .Mfg.   Co..   Philadelphia,   Pa. 
Pratt  4  Whitney  Co.,   Dundaa,  Oat 
Wilt  Twist  DriU  Co.  of  Canada.  Ltd., 

Walkerville,    Ont 

Cuttinc-olT    Machines. 
Annatrong    Bros.    Tool    Co.,    Ohleaga^ 
John   Bertram  4   Sons  Co.,    Dnndaa, 
Can     Fairbanks-Morse    Co.,    MoatreaL 
fopen-Lucas  .Macnme  Wks.,  Phlladal- 

pbia,    Pa. 
Fuss   &    Hill    .Machy.    Co.,    Montreal. 
(iarl.ick  .\lacl  inpiy,    Toronto. 
Garvin  Jlachine  Co,,  New  York, 
Uirarfl  .Machine  4  Tool  Co.,  Phila- 

delphia,   Pa- Oeo.  Gorton  Machine  Co.,  BMlne, Wis. 

Hurlbut,  Rogers  Machinery  Co.,  South 
Sudbury,   -Mass. 

John  H.  Hall  4  Sons,  Brantfonl. Ont 

.Nutter  4   Barnes  Co..   Hinsdale.   N.H. 
Pratt   4    Whitney    Co.,    Dnndas,    Ont 
Tabor  Mfg.    Co.,    Philadelphia.    Pa. 
L.    8.    Starrett    Co.,    Athol,    Mass, 

Damper    Regulat 

Can.    Fairbanks-Mc Derricks. 
Dominion    Bridge    Co.,    MontreaL 
WUt  Twist  Drill  Co,  of  Canada,  Ltd., Walkerville,    Ont 

Uesignors,    Special    Machinery. 
Balrd  Machine  Co.,  Bridgeport,  Omn. 

Dies   and   Die    Stocks. 

Armstrong  Mtg,  Co.,  Brtdgepott,  Oenn. 
Banfleld,    W,    H.   4    Son,    Toronto. 
Butterfleld   4   Co.,    Bock    Irtaad.    One. 
Brown,    Bogga   4   Co.,    Hamiltao,   Ont 
Can.    Feirbanks-.Morse   Co.,    Montreal. 
Duncan    Electrical    Co.,    MontreaL 
Gardner,    Robt.    4    Son,    Montreal 
Greenfleld  Tap  4  Die  Corpotatlan, 
Greenfield,    Mass. 

A.    B.   Jardine  4  Oo,,   Hespeler.   Ont 
Modem    Tool    Co.,    Brie,    Pa. 
Moise  Twist  Drill  and  Machine  0>.. 
New   Bedford, 

Pratt   4    Whitney    Co..    Dundaa,    Ont. 
Wiley    ft    Ruraell,    Greenfleld,    Uaaa. 

Die  Sinking  Presses,  Hydranllc. 
Charlee  F.  Elmea  Eng.  Works.  Chicago 
Watson-Stillman   Co.,    Aldene,  II.J. 

Dies,   Self-opening. Duncan     Electrical    Co.,     Montreal, 
Geometric    Tool    Co..     New    Haven. 
Greenfleld     Tap     4     Die     Corporation, 

Greenfield,     .Mass. 
Landls  Machine  Co.,   Waynesboro,  Pa- 
Modem    Tool    Co.,    Brie,    Pa. Mnicbey  Machine  ft  Tool  Co.,  Detroit 

Co,,    Montreal. 
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A  Lot  of  Holes 
Are  Hidden  Here 

When  you  look  at  a  freshly 

stored  electric  battery  you  can't 
see  the  energy  in  it  but  you  know- 

it's   there.      When   you   look   at 

Cleveland 
Twist    Drills 

you  know  that  accurate,  clean  holes  through  metal  are 

available  in  the  use  of  them.  You  can  be  sure  of  this  be- 
cause they  hold  the  record. 

One  of  them  drilled  at  the  rate 

of  .57i"  ot  metal  per  minute. 
They  are  made  of  scientifically 
selected  and  tested  materip.lsand 

with    scientific  heat   treatment. 

Ask  us  to  mail  you  each  month 

a  copy  of  "Diill  Chips." 

Cleveland  Twist  Drill  Co. 

^ 
.i  Covering  a  wide  range 

of  stamping  work 

Bliss  Arch 
Power  Presses 

give  economical 

production 

Ivxceptionally   handy   and  convenient  Presses. 

They  are  de.signed  for  heavy  work  .-^uch  as 
.stanipinp;  petroleum  can  sides,  cutting  spoon 
and  frying  pan  blanks,  cutting  and  stamping 
coal  hod  bottoms,  fire  shovels,  metallic  shingles 
and  similar  work ;  also  for  operating  combina- 

tion dies.  When  fitted  with  removable  front- 
piece  they  are  also  suitable  for  operating  horns 
and  forces,  and  wirin."  dies. 

"Bliss  Presses    for   Every 

E.    W.    BLISS    COMPANY 
20  Adams  Street,  Brooklyn,  N.Y.,   U.S.A. 

lEO  Office 
lit  Office: 

West  Washington  Bou 
Bank  Buildini; 

The  "TOLEDO" A  Revelation  of  What  can  be  Embodied 
in  a  Press 

For  cutting  large  blanks  of  heavy  plate,  gang  perforating,  forming, 
emljossing,  drawing  and  reducing  on  stampings  used  in  auto  parts; 

builders'  hardware,  electrical  appliances,  etc.,  these  "Toledo"  Open- 
Back  Presses  give  unfailing  service.  Accuracy  is  built  into  every  part, 
and  a  new  measure  of  pre.ss  performance  assured. 

THE  TOLEDO  MACHINE  &TOOL  CO. 
TOLEDO,  OHIO 

Dipping  Baskets 
Our  Copper  Baskets  will  wfithstand  ACID.  Can  be  made 
to  any  shape  or  size.  Draining  facilities  of  our  wire  baskets 

are  much  greater  than  sheet  metal  construction. 

CANADA   WIRE   &   IRON   GOODS   COMPANY 
Hamilton,  Ontario 
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w.    II.    tiuiDcJil    4    Scoa.    TonaUk 
Can      V«irt>»ul»-Morie    Co..     Mootrp*!. 
DuDC&ii      Klrclilcft)      Cu.,      yoQtrv«l. 
OnaDllcI.i     T>i<    A     IMt    Cutiormuua. 

arvrall«M.    Mau. 
A.    H.   Janlln*   Jt    Co..    llnpalar,    OmL 
LanJU   JJ«chm«  Co..    W  ijBoboro.    l'». 
Uodcra    Tool     Co..     Lrl«.     »"». 
Uutdirj     .Miclimr    4     Tool    Co..     I'r 

Pmll    4    Whltoej    C«..    Uuadu.    t>»«. 
t>lF«   (ur   !<•  ri'W    riatra. 
WtlU    BraUi<T«   Co..    Oi»«<el>l.    U«»i. 

Die..    Sllrt-t    .Mrlal    Working. 
E.    W     IlllM   Co..    llnxiUra.    N.I. 
Bn>wn'     lba<   *   Co..    lUmlllim.   C*ii. 

Ul«».   tirrro"   •nJ   Thread. 
Arnuiroiif  Mfg.  Co..  Hna«.v«>rt,  lV>on. 
Or»»nll.M     Tap     4     l>la     Corporalio* 

(lr»MillrlJ.    Maaa. 
Landto   Micbina  C«..   WaTn««'>»«>.   r», 
Malrm    Tool    Co..     Brta,    Pa. 
Jlupditj     Uachina    4     Tool    to..     '" 

Irolt. 

Olara.    Lrathrr.  ^   
OratoD  4    Kuuht   Mtl.   Co.,    Moatiaal. 

Bmiu«n     Ufl.     Oo..     \Var»*aboi».     Pa. 
Draft.    MfHiianlial.  ^   

\V     H.    BantlfU    4    Sona.   Toranlo. 
llult.rtlfl.l    *    Co..    ItAXk    liJaaJ.    <!>«•- Can.     HiilTalo    Koti.    Co..    M.-lraal. 
Can      Sinivo    C<»..     Wlnilior.    OnC 
A.    B.   Janlln.    4    Co..    Ueapal.r.    llnL 
Hralt    4    Wlilin«F    Co..    Hua.laa,    OaU 
3hfl>lon>.     I.lmll«l.    Oalt,    l>at. 

tirKt    Dolt    t  ullrra. 
Cltfelau.1      l-n.iiiaauc      Tool      Co.      il 

Oaoa.La.    Torvuto. 
llrlU     lrri.i.r. 
Balar   Broa..    TolfJo.   O. 
W     r    4   John    MamM   Co..    BocMonl. 
Oak    Bnflal.i    Kotut    Co..    Uontr»»I. 

Foaa    *    Hill    Machj.    Co..    Montreal. 
HUl.    Claik.    4    Co.    ol    Chicago.    Lhl 

oSfili    Nlirhlna   Co..    Sfw    Vork 
Olianl    Maohmt    &    Tool    Co..    1  hUa 

dcllihia.    I'a  ,         „     ̂  
Nllr.  Btmcnt  Pond    C».     l* «" -X^^i,^ 
A.     B.    V^  Uliama    Machinery    Co..    ̂ *- 

ronto. 

Prllllnc    Mai'lilnra.    LuromotiTr 
and     Uiilltlil*    (•pindli 

AmalsamaliJ       .Machv.       Corporalion, 

Cb 
IIL 

Bak»    Broa.,   Toledo.   O. 
Baitio    UrUl    Co..    BocWotd.    ID. 
John    Bertram    4    Sona   Co.,    Dundaa. 
Can.    Buffalo    toiwe    Co.,    Montreal. 
Can.     Kairbanka-Morae    Co..    iloulrtal. 
Garl,.ck-.\U.uu.s.r>.     Toron-,0. 
Uamn    Machine    Co.,    New    Tort 
Qirard     .Machine    &     Tool    Co.,    I'hlla- 

ilelrbia.    I'a.  ,         __. 
A.    B.    JaMine    4    Co.,    HeapelCT.    Oat. 
NUM-Bemenl  I'onJ    Co.,    New    lork, 

Orllllni    Machinia,    Kudiill 
and   Turrrt, 

Baker    Broa..   Toledo,   O, 
Baniea    llnll   Co..    Rockford,    111, 
John    Bertram    4    Sona   Co,,    Dusdaa. 
Can.     l-airbaiiks  Morae   Co.,    Uontral. 
Motch     ii     ilerrrweather     Macb;.     Co.. 

(■lr..lan.|.    CI. 
Niles  llemcnt  ron.1    Co.,    New    Tort 
Turner    Ma.blne    Co.,    Danbury,    Conn. 

Drillinc    Marhlnea.    SenaltlTe. 
Baker    Bro«.,    ToL^lo.   O. 
W.    F.   4    John    Barnel  Co..    Rockford. 
Can.    Fairhank«-MorM  Co..    Montreal. 
Nilea  Bcmfnl  I'oo.l     Co..    New    Tork. 
RocWcrd    Machine  Tool  Co..   Rockford. 

Drllllns   Marhlnea,   Uprtcbt 
and    Harliuntal. 

Amalganiate<l       Machy.       Corporation. 
Ohicat.i.  m. 

Baker    Broa..    Toledo.   O. 
Barnes    l>rUl    Co..    Rockford.    lU. 
ColbMm   Macb    Tool  Co..   Pranklin.  Pa- 
A.    R.    William.1    Ma.bj.    Co..    Toronto 
W.  F.  &    John    Bamea   Co..    Rockford. 
John    BiTtraui    A    Sons   Co.,    Dundaa, 
Oarlock-.Mac'iiiiery.    Tnronlo.    
Gtraid    .Machine    4    Tool    Co.,    Phila- 
delpbia.    Pa- 

A,  B,   Janiinr   4   Co.,    Hespeler,    Ont. 
Rockfot^l    Machine  Tool   Co.,   Rockford. 
B.  Mi-Doiurall    Co.,    Oalt. 
Uotcb    4     Merryweather    Uacby.    Co., 
Cle»eUiid,    O. 

.Niles  Bemenl  I'nod    Co..     New    York. 
DrillinK     Po.t». 
Keystone    Mfg.    Co.,    Buffalo,   N.T. 

DrllU,    Bi-nrh 
W.    F.   4    John    Bamea   Co.,    Bookloid. 
C«o.    Buffalo    Foi»»    Co..    Uootreal. 
Can.     FalrhaoU  Morat    Co..     Montreal. 
Pimtt    4    Whitney    Co..    Dundaa,    Ont- 
Unlled      ■<latea      Electrical     Tool     Co. 
Cincinnati. 

Drtlla.  Rlarkamlth  and  Bit  Stock. 
Can.    Buffalo    Fonte    Co.,    Montreal. 
Clerelanl    Twi«l    rirOl    Co..    Clereland. 
A.    B.    J»r>tlne    4    Co..    Heapeler,   Ont. 
Mone   Twt.1t    OrUI    and    Madihie    Co.. 
New    Be-lford. 

Wnt  Twiat   Drill  Co.,  of  Canada,  Ltd., 
Walkerrille,    Ont 

Drilla,    Crnlrr. 

tna»alanJ    Twltt    HrlU    Co..    ri,..eland. Uotaa    Twlat    Drill    and    Machine    to. 
New    Bedford. 

Pratt    4    WhlUiey    Co.,    Dun.lai,    Onu 
L.    8.    SUrrrlt    Co..    Alhol.    Maaa. 
WUl   Twbl   Drill  Co..  of  Canada.  Lt.1.. 
WalkerrlUe.    OnL 

DrlPa  Corner   (l*nt>amatlr), 
CIrrrland      Pneiimalle      Tool      Col      01 

Drllla,    Rlrclric   and    Porlablr. 
A,    It,    Wllllama   Machy,    Co..    Toronto. 
Can.     BiilTalo    Koi«e    Co..    Montraal. 
Mlra  Brmeni  Pood    Co.,    New     York. 
Stow    ilf|.    Co.,    Blnihamton,    N.Y. 
t'nited     SUtea     Blaotrloal     Tool     Co.. Clmlnnatl.    O. 

Drllla.    Illfb    Sprrd. 
Baker    Br.>...   Tole^to.   O. 
Clrrelan.l    Twi.t    Drill    Co..    Qareland. 
Can.     Falrbank.  Monie    Co..     Montreal 
.Mora*    Twist    Drill    and    Machine    Co.. 
New    Be.1for\l, 

W.    F.   4   John    Bamea   Co.,    Rockford, III. 

I'ratt   4    U'bllney   Co.,    Diindaa,    Ont. 
Whitman     4     Bamea     Mfg.     Co.,     8t, 
Catharinea,    Ont. 

Wilt  Twill   Drill  Co..  of  Canada,  Ltd.. 
Walker>Ule,    OnL 

Drllla,  Mulllplr  Bplndlr. 
Pratt    4    Whitney    Co..    Dundaa,    Ont. 
.Vltea  Bement-Pond    Co..    New    York, 

Drllla,  on   Tllhr. 

Clfielanl    Twi.t    Drill    Co..    Olereland. 
.\lor.r    Twi.t    Drill    and    Machine    Co. 
Now    ne>ltor<l. 

Independent      Pneumatic      Tool      Co.. (■^iniito.    111. 
Nllee  Bement  Pond    Co.,    New    York, 

Drllla,    Ratchet   and    Hand. 
AnnatrooB    Broa.    Tool   Co.,    ChlcagtK 
Can.    Buffalo    Fonte   Co.,    Montreal, 
Can.     Falrt>anlt.-Mor.e    Co.,     Montreal. 
Clereland    Twi.t    Drill    Co.,    Cleeeland. 
A.    B.    Jardlne    *    Co..    HMt>eler.    Ont, 
Mor»e    Twi.t    Drill    and    Machine   Co., 
New    Bp.tfr>H. 

Pratt    ft    Whitney    Co..    Dnndaa.    Ont. 
Wilt   Twi.t   Drill    Co.   of  Canada.  Ltd.. 
Walkerrille,    OnU 

Drllla.    Roek. 
A.    R.    Wllllama   Machy.   Co..  Toronto. 
Cleteland      Pneumatic      Tool      Co,      of 
Canada,  Toronto, 

Drllla,    Track. 
Clereland    Twlat    Drill    Co.,    Clereland. 
Mone    Twi.t    DrUl    and    Machine    Co., 
New    Be-lford. 

WUt   Twi.t   Drill   Co.  of  Canada,  Ltd.. 
Walkerrille,    Ont, 

Drills.    Twist. 
ArmatronK,      Whitworth      of      Canada, 

Ltd..   .Montreal, 
Can,    Kairbanka.Morae   Co,,    Montreat 
Clereland    Twist    Drill    Co.,    Clereland, 
John     Morrow     Screw     Co.,      Inger^oll, Ont. 

Morse    Twist    Drill    and    Machine   Co., 
New    Bedford, 

Pratt    *     Whitney    Co.,    Dundaa.    Ont, 
WUt    Twi.t    Drill    Co.   of  Canada,  Ltd,. 
Walkerrille,    Ont, 

Drill    llolder«. 

Wella    Brotheia    Co..    Greenfield,    Maaa. 

Drill    Sorketa, 
Modem   Tool   Co,,    Erie,    Pa, 
Morse    Twist    DrUl    and    Machine    Co,. 
New    Bedford. 

Wilt   Twi.t    Drill   Co,   of  Canada,  Ltd.. 
Walkerrille,    Ont, 

nr.ving:  Appllonrea. 
Can.     Buffalo     Forice    Co..    Montreal. 
Can.   Sirocco  Co..    Ltd..   Windsor.  Ont. 
Sheldons.    Ltd..    Gait,    Ont. 

Dr.vinB   Out    Barrels, 
Balrd   Machine  Co.,   Bridgeport,  Conn. 

Dr.vinB    Ovena. 
Oren     Equipment    4     Mfg.     Co.,     Xew 
Haren.   Conn 

Whiting      Foundry      Equipment      Co.. 
Harrey.    III. 

Dump    Cars. 
Can.    Fairbanks-Morae    Co..    Montreal. 
National      Machinery     4     Supply     Co,, 
Hamilton.   Ont, 

Owen    Sound    Iron    Worka    Co.,    Owen 
Soitnd 

Pleaaisrille    Foimdry,    PleaalaTllle,    Que. 

Dust   Sepnratora. 
Can.    Buffalo    Forge    Co.,    Montreal, 
Sheldons,    Ltd..    Oalt.    Ont. 

Dual    .Irnalrra    ((or    Tunibllng .Mlllal. 

Whiting      Fouuilry      Kqulpment      Co.. Harrey,    111. 

Dynamoa  and   KIrrlrlral   Huppllra. 
A,    U,    WUIlamn    Machy,    Co.,    Toronto. 
Can.     Kalrlianks  Mone    Co.,     Montreal. 
Lancaablrr     Dynamo    and     Motor    Oi., 

Ltd..    Toronto. 
Toronto     4      Hamilton      Kh-ctric     Co.. llamlllon,    Ont. 

Klrelrlial    Huppllea. 

Duncan    Kleclrioal    Co.,    Montreal, 
Llnlr-Porter  Co.,   Toronto, 

Klevator  Kncloaurea, 

Canada      Wire     4      Iron     Oooda     Co., Hamilton,   OnU 

Dennla    Wire    A    Iron    Works,    London, 

Ont. 

Klevnilnr   and    Conve.rlnK 
.Mmlilner.v. 

Can.    Mathews    Grarity    Co..    Toronto. 
PliwlsTille    Foundry,    Pleaalarllla.    giie. 

K.iiier.v    tirlndera    (rneuninlle), 
CIrrrland      Pneumatic      Tool      Co,      o( 
Canada.    TorontUL 

Stow    .Mfg.    Co.,    BInghamlon,    N,Y. 

Knier.v    nnd    Kmery    tVheela. 

Ont. 

Fori  Smith    Machine   Co.,    Hamilton. 
Oarrln    Machine    Co,,    New    York, 
Glrartl     Machine    4     Tool    Co,,     PhUa 

deli.hla.    Pa. 
Stcrens,    F,    B,,    Detroit,    Mich. 

Knier.v    Wheria,    Dreaaera   and Stnnda. 

Canaillan      Hart      Wheels.      Hamilton, 

Oanliier,    RohL.    4    Son.    Montreal. 
National     Machinery     4     Supply     Oo. 
Hamilton.   Ont, 

Norton    Co..    Worceater.    Maaa. 
Emer.r   Wheel   Snfety   Flancea. 
Canadian      Hart     Wheeln.      Hamilton. 
Ont. 

Enameling    Orena. 

Oren     Equipment    4     Mfg.     Co.,     New 
Haren,   Conn. 

Rnclnea,  Corllaa,  Compound, Pumping. 

Mesta    Machine    Co..    Pittsburg.    Pa. 
Wm.   Tod   Comi>any.    Yonngstown,   O. 

Englnea,  Gaa  and  Gasoline. 
Can.    Falrhanka-Mone  Co..    Montreal. 
.lonea   A    Olsssco.    Montreal. 
Mesta    Machine    Co..    Pitt-shurg.    Pa. 
National      Machinery     4     Supply     (^., 
Hamilton. 

V'Ta.   Tod   Company.    Yonngstown.   O, 
Engrlnea,   Horizontal   and    Vertlral. 
Can.    Buffalo    Forge    Co..    Montreal. 
Can.   SIrncco  Co..   Ltd..   Windsor,   OnU 
.Mesta    Machine    Co..    Pltt.sburg.    Pa. 
A.    R.    Willlaraa   Machy.   Co..   Toronto, 
Sheldons.    Ltd..    Oalt.    Ont. 
Wm.    Tod    Co..    Yonngstown.    O. 

Enelnea.    Hleh-Speed,    Antomatlc. 
Can.    Buffalo    Forge    Co..    Montreal. 

EnBlnea.   Steam. 
Can.    Buffalo    Forge   Co..    Montreal. 
Mesta    Machine    Co..    Pittaburg.    Pa. 
Ple«»isTllle    Foundry.    Plea.laTille.    One. 
Southwark     Fnunrlry    ft    Machine    Co., 

Philadelphia.    Pa. 
Wm.    Tod    Company.    Toungatown.    O, 

Enslnea,    Stationary    and    Marine. 
Soothwark    Foimdry    A    Machine    Co., 

Philadelphia.    Pa. 
EnBlnrerinB  Books. 

The     MaoLean     Publishing     Co..     Ltd.. Toronto. 

EnBni>inff    MaobIne«. 
Oeo.     Gorton     Machine     Co..      Racine. Wis. 

Eleralora  and  Bueketa. 
Easlem    Machinery    Co..    New    Har,in. 

Whiting      Foundry      Equipment      Co., 
Harrey.    111. 

Equipment    Shop. 
Palrd    Machine   Co..    Bridgeport,  Conn, 
Garrln    Machine   Co..    New    Tork. 
Wm.    Tod    Co..    Yonngstown.    O. 

Esrutcheon    PIna. 
Parmenter  4   Bulloch  Co..  Gananoque. 

Evaporators'    Machinery. 
Brown.    BogRS   A  Co..    Hamilton.   Can. 

Exhaost    Heads    and    Hoods. 
Can.    Buffalo    Forge    Co..    Montreal. 
Can.    Steel    Products    Co..    Montreal. 
Can.    Fairbanks  Morse    Co..    Montreal. 
Sheldrns.    Ltd..    OalU    Ont. 

Exhausters. 
Can.    Buffalo    Forge    Co..    Montreal. 
Can.  Sirocco  Co..   Ltd..  Windsor,  OnU 

Experimental    Machinery. 
Owen    Sound    Iron    Works    Co.,    Oweo 
Sound, 

Exiriii'lurn,   Inijut. 
Mesia    .Machine    Co.,    Pittaburg,    Pa. 

I'unK. 

Can.    Uultalo    Forge   Co.,    Berlin,    OaU 
llnlnl   Machine  Co.,   Brlilgrport.  Conn. 
fun.   Sirocco  Co.,   Ltd..    \\  Indaor,  Ont. 
Llntr-Porter    Co,,    Toronto. 
Pleaaisrille    Foundry,    I'lmHlarllle,    Que. 

Ilton. 
IVeil     Water     Heatrrn, 
Can,    Falrbankfi-.Monw    Co.,    Montreal. 
The  SinartTumer  .Machine  Co.,   llam- lllon, 

Tenee,    Iron    I'^aetory. Canada      Wlra     A      Iron      Goodt     Co., Hnnillton,   Ont, 

Donnls  Wire  A    iron  Works  Co,,  Ltd.. 
I.nn.li.n,    Canada. 

SUnclHr.1    Tube    A     Fence    Co.,    Wood. stiK'k,    Ont. 
Kllen, 

Delta    rile    Works.    Philadelphia,    Pa. 
Nicholson    File  Co,.   Port    Hope,   OnU 

l-'ire    .\liirm    Apparatus, 
Lintz  Porter    Co,,    Toionto. 

I'lr,.    Itrlek. 
Elli    Fire    lirick    Co.,    Hamilton.    OnL 

lire    KxtlnKulsbrrs. 
Can,      U.      W,      Johna-.ManTllle      Co., Limited.    Toronto. I'lre    Esciipes. 

Canada      Wire     A      Iron      GiHxla     Co.. llamlllon,    OnU 

Dennla   Wire   4    Iron    Works,    I.ondon, 
Ont, 

Flasb    Lamps, 

LlntzPorter   Co.,    Toronto. 
Flexible  Hhaftn. 
Chicago    Flexible    Sliaft    Co..    Chkago. Ill, 
Stow    .Mfg.   Co..    Binghainton.    N.Y. 

Works,    Ltd,.    TortMta. 

ForgiB,     Hand.     etc. 
Can.    Buffalo    Forge    Co.,    .MontreaL 
Independent      l*neuniatlc      Tool      Co., Chicago,    111. 
National     Machinery     4     Supply     Co.. HamUton. 

Sheldons,    Limited,   Oalt,   OnU 

rarglnKS,    Drop,    Automobile    and Locomotive. 
Bliss.    E.    W.,    Co,,    Brooklyn.    N,T. 
Canadian     BUllngs     A     ̂ ^l■eIlCor,     Ltd,, 
Welland. Mesta    .Machine    Co.,    Pittsburg,    Pa, 

J,    H,    Williams   Co.,    Uro,.kl.in.    N.Y. 

Forging     ItanimerH.    KrII-Drlven. Bliss.    E.    W..    Co..    Br™.kl)Ti.    N.Y. 
Plessisillle    Foundry.    Plessiarille,    Qua. 

ForBing    Haiiimers.    steatii. 
Brie    Foundry    Co..    F.rie,    I'a. 

Forginc     Slaehiner.v. 
John   Bertram  4  Sona  Co.,   Dundas. 
Bliss.    E.    W.,    Co.,    Brooklj-n.    N.Y. 
Brown,     Boggs     Co..     Ltd.,     Hamilton 

National' Machinery   Co..   Tin  in.    Ohio, Plesaisville    Foundry.    Ple«»i«rllle.    Que. 
Wm.    Tod    Company.    Yonngstown.    O. 
Wataon-Stlllman    Co.,    Aldene.    N.J. 

Foundry    Equipment. 
Northem  Crane  Worka,    Walkerrille 
W.    W.    Sly   Mfg.    Co.,    Hereland.    O. 
Whiting      Foundry      Equipment      Co.. 

Harrey.    111. 
Friction     Leathers 
Graton  4  Knight   Mfg.   Co..   Montreal. 

Friction    CInteh     Pulle..  •      .li- American     Pulley     Co,.     Philadelphia, 

Pa. 

BainI    Machine   Co.,    Bridgeiiort.  Coon, 
Eastern    Machinery    Co,.    New    Haven, 

Owen    Sound    Iron    Works    Co,.    .">weB 

.^oiind. 

Posltire     Clutch      A      Pulley     Works. 

Toronto. 
F"urnare     EuBineers     and 
rontrartors. 
Mechanical   EnE^neerine  Co..    Montreal. 
W  biting      Foundry      Equipment      Co, 

Harvey,    111. 
Furnaces,   Blast, 
Toronto    Iron    Worka.    Ltd..    Toronto, 

Furnaies.   Oil.    Coal.   Gas   and Eleetrio. 

Canadian     Hoskins.     Limited.     Walker rille,   OnU 

Chicago    Heilble    Shaft    Co..    Cklcago 

111. 

Mechanical    Engineering    Co..    56    Cota .'(t..    .Montreal.    Que. 

Tate.    Jones    A    Co..    Pittsburgh.    Pa. 
Whiting      Foundry      Equipment      Co.. 

Harrey.    lU. 

Furnaces,    Steel    Heating    and 
Un.ss    ^lellinB. 

Can.    Hoakina,   Ltd,,   Walkerrille,   Ont. 
Chicago    Flexible    Shaft    Co..    chleaao 

111. Mechanical    Engineering    Co..    65    Cota 
St..    Montreal.    Que. 

Tate.    Jones   A    Co.,    Pittsburgh,    Pa, 
Whiting      Foundry      Bqulpmeat       > 
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85 Holden-Morgan   Mechanical   Plug  Wrench 
For  screwing  the  base  plugs  into 
shells. 

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

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

applied  will  not  vary  from  the  de- 
sired adjustment. 

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

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

MURCHEY 
Collapsing  Taps  and 

Automatic  Opening  Dies 
MURCHEY  TAPS  aro  tapping  Shells  antl  have  been  ever  since  this  country  started   to  manufacture  them.      Tliey 
can  be  adapted  to  all  kinds  of  machines. 

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

Our  AUTOMATIC  OPENING  DIES  are  threading  the  plugs  of  Shells  with  ecjual  satisfaction. 

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

The  advertiser  would  like  to  know   where  you  saw  his  advertisement — tell  him. 
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Furiutrra,     llrat     Trr«lln(.     Il»rj. 
f-iiluc  luifl    Trinprrtnc. 

Cms.    Haskliu.    Lul..    WilkenUlt.    OsL 
Cbtan    ttulbla    Uhi/l    C».    C«lcwo. 
UL 

ilwfcintfl    Eaclne«rliif    Co.,    S3    0»:r 
SL.    Moalrad.    gu>. 

Tail.    Jcoa   k    Co.,    l>ittJ<<urxh,    !■>. 
VSIlMtDl      r«tuulrT      B«ulpn<al      Co. 
Uamv.   lU, 

KurBacc«.    Forfflnff. 
M<»-.>i«m>-»l    Kneinr,.rni«  Co,   .M..iim'.il. 

lUm;.    111. 

I  iirnact^,    Annt-uUns,    rtc. 
C*B.    HoakUu.    Ltd.,    W^karrill*.   OaL 
China*    Mulbla    ShmH   Co.,    t%ICMo. 

tu. 
\Igetuuksl    KnflnMrtitl    Co..    M    Cole 

SL.    IdonUMl.    guc 
TaU.    Joaoa   A    Cit..    ̂ ttla^u^sh.    I'a. 
\\hiuu<       Koundri       K^uipmattt      Co.. 

narrej.    111. 
Kiiraarra      (or      BKklnc.      Blulnic, 
l>r>  Inc.      KuiuitrllDK.      Jftpftnolng 
Mad    Larqaerlns. 

yn-ha!\u-»l   EuKinfirms  Co..    Moiilre.nl. 
Ona    B«ul(wait    *    UK.    0»..    No 
Hana,    Oo«n. 

Furaxr    L,lnln(. 
Cam.   H.   W.  Jotuu-UaaTilla  O*.,   Jon 

llvd,  Toroato. 
Ufchanii'aJ    Kiigiiu-i-nric  Co.,    .VIoutrc.vl. 

Fuae   C»p   M«rbin«rj. 

Nokia   *    n-Mtbrook    Utt.    C3m.,    Hut- (ord,   Cottn. 

<iaiiC    l-lanrr   TooU. 
Armattvng    Braa.    Tool    Co.,    Chicago. 

(iiukrti..    Lnitlifr,   tlr. 
OrataB  A  Knifhl   Uff.  Co..   Montn^ 
CAn.    11.    \V.   Jiihiu  klaarilla   Co..  Um 

Jtad.    Toronto. 
Oaa    BloMfrd    And    F.xhauat«rH. 

Can.    Buftlo    Forp-   C«..    Uootreal. 
Can,  Sirooco  Co.,  Ltd.,  Wiadaor,  Onu 
.SbaMoiM.    LimiKd.    Gait. 
Southwmrk     Foundry    &    Machine    Co.. 
rhUaddphla,    Pa. 

Gaa  Maebiurii. 
Brawn.    Bani   *   Co..    Hamlltaa,  Can^ 

(^.111.    rrodncrr    Tlanta. 
Can.    FAirt>anks-Mors«   Co..    Uootreal. 

Lancaahlra    OynaBa    and    klotar    Oa. 
Ltd..    Toronto. 

Toronto    and     UamUtoa     Ela«tr1«    Co.. 

ilrain    (or    l-ollahlni. 
Norton    C«.,    W« 

■  •.1 
Cbulaa  P.  ■■«  Sa*.  Worki.  Chleaco 
\\atJon~&ulliBaa    Co..    Aldane,    N.J. 

CjHiiKt'a,  Standard. 
Can.    Falrbanka-Msise    Co.,    Uontreal. 
Ckreland   Twisit   Drill    Co.,    Clefeland. 
Oraenfleld     Tap     &    Die     Corporation. 
Orreoadd.    Maaa. 

Holden-MoTsan    Co.,    Toronto. 
UoiM    Twut    Drffl    aad    Machine    Co.. 
New    Bedford. 

I'ratt  A:   W  hitney  Co..  Hartford,  Conn. 
Qarrin    Machine   Co..    New   Tork. 
National     .Machinery     i     Supply     Co.. 
Humilinn. 

Onar-C'ulliDK    Machinery. 
Oirvd    Machine   &   Tool    Co..    PUU- 
delphU.  Pa. 

Hamilton    Qear    &    Machine    Co.,    To- 
ronto. 

Hill,   Clarke  &  Co.,   of   Chicago,    Chi 
eago.    ni. 

.Motcta    &    .Menyweather    Maehy.    Co.. 
Clereland.    O. 

.N'ational     Machinery    &     Supply    Co., Hamilton. 
A.   R.    Willianu   Macfay.   Co..  Toronto. 
Sheldons,   Limited.    Oalt,   Ont. 
The  Smart-Turner  Midline  Co.,  Ham- 

iltan. 
Wbl    Tod    Co..    Toimgstown,    O. 
D.     E.     Vniiton     Machine     Co.,     New 
LoadoB.    Conn. 

(ieara.   Cut,  Hortlae,  Aasle, 
Worm, 

Gardner,    RobL.    &   Bon,    MontreaL 
namllton    Gear    &    Machine    Co.,    To- ronto. 
HnU     Iron    tc    Steel    Pnndriea,    Ud., 

Rnll.    Quebec 
Jonee  A   Glaasco.   Montreal.    P.Q. 
Me«1»    Machine    Co.,    Pittabnrg,    Pa. 
Philadelphia     Gear     Works,     Philadel- 

phia,   Pa. 
Smart-Turner  Marhiwo  Co..   HamHton. Ont 
Wm.    Tod   Co..    Toungstown,    O. 

<iear«,    Ran-bide. 
Oardaer,    Robt.,    &    Son,    MontreaL 
Hamilton    Gear    &    Machine    Co.,    To- 

ronto. 
Jrtnes   A    Olassco.    Montreal.    P.Q. 
Philadelphia     Gear     Works.      PhUalel- 

..rapblcr 

Can.    II.   W.   Johna  MaatllU  Co.,   LU.. Toronto. 
Joa.    DUon    Cmdhla   Ca..   Jaraay   City, 
surma.    F,    B.,   Datralt.    Mich. 

(irindrra,    Auloiitatlc    Knifr. 
W,    U.    BanDild    A    Son.    Toronto. 

Crindrra,    Ontrr,    l-.dratal    and 
BMCk. 

Canadian    Hart    Wheela.    Ltd..    IlamU- 
ton,   Ont. 

aereland      Pnaumatla     Taal      Ca.      of 
C«na«1a,  Toronto. 

Foi\l  Smith  Maehin*  Co..  HamUtcn. 
Foaa  &  Hill  Machy.  Co.,  Muutreal. 
Oray  Mfg  A  Machine  Co.,  Toronto. 
NUra  BcmentPond  Co.,  New  tork. 
■M.vi.ni  Tiwl  Co..  Erie,  Pa. 
Mora*    Twlit    DriU    and    Machine    Co., 

Norton  Grinding  Co..  WorcMter.  Ma«». 
Stow    Mfg.    Co.,    ninghamton.    N.Y. 
t'nited     Statea     Ble«trleal     Tool     Co., Cincinnati,   O. 

Urindrra,    Cutter. 
Brown  A  Sharpe  Mfg.  Co.   Proridence, 

.Ma 
Pratt    A    Whitney    Co.,    Dundaa,    OnU 

Grinders,    Die    Chaarr. 

BIgnall   A    Kwler   Mfg.  Oo.,   Edwaida- TiUe.   111. 
Laodia   Maehin*   Co.,    Waynaaboro,  Pa. 
.Modern  Tool  Co,,   Brie,  Pa. 

C.rlndrra,     Disk. 

Armstrong    Broa,    Tool    Co.,    Chicago, 

Grlndera,   Drill. 

Oarrln    Machine  Ca.,  New   lark. 
United  Statea  Electric  Tool  Co.,  Cin- cinnati,   O. 

Grlndera,   Cylinder.  Internal. 
Brown  &  Sharpe  Mfg.  Co.,  Proridence. 

Foss   A    Hill    Machy.   Co.,    Montival. 
Girard  Machine  A  Tool  Co.,  Phila 
delphia.    Pa. 

Grant  Mfg,  A  Machine  Co,,  Bridge- 
port,   Conn. 

Greenfield     Machine     Co.,     Greenfleld. 

Hill.    Clarke   A    Co.    of   Chicago.    Ch|. 

Landis    Tool    Co.,    Wayne*b«ro,    Pa, 
.Modem   Too!   Co..   Brie,   Pa. 
Motch    A    Merryweather    Machy.    Co., Cleveland,    O. 
Norton  Grinding  Co..  Worcester,  Maaa. 
Rlrett   Lathe   A    Grinder  Co.,    Boaton. 

Phil 

Generators,  Ele<'trlc. 
A.   H.   Wllliama   Machy.   Co..   Tttrcoto. 
'*aa.    Fairtianka-Morae    Co.,    Montreal. 

Grinders.    Electric. 

LIntz-Porter    Co..    Toronto. 

Canada,   Toronto. 
Indepenrlent       Pneumatic      Tool      Co. 
Chicago.    III. 

Grinders.  Portable,  Elertric. 
Iland.  Tool,  Post,  Floor  and 
Benth. 

Poss    A    Hill    Machy.    Co.,    Montreal. 
Grant    Mfg.    A    .Machine    Co.,     llndae- 

port.    Conn. 
Greenfield      Machine     Co.,      Greenfield 

Mass. 
Hill.    Clarke   A    Co.    of    Chicago,    Oh|. 

cago.    ni. 
Hliey-Wolf    Mnchine    Co,     Cincinnati 

CIcTeland,    O. 

Norton    Co.,    Worceeter.     Maaa 
United    Statea     Enectrieal     Tool     C*., 

Grinders.    Swinr,    Portable.    Elec- 
tric. 
Hlsey-Wolf    Machine    Co..    Cincinnati. 

Grinders,   Tool   and    Holders. 
Armstrong    Bro*.    Tool    Co..    Chicago. 
W.   F.   A  John    Bame*  Co..    Rockford. 

Orrrnnrld      .Uachlns     Co..      Oreenlteld. 
Mass. 

Hill.    Clarke    A    Co.    of    Chicago,    Chi 
cago.    ill. 

Motch    A     Merryweathac    Machy,    Co, Clereland,    O. 
Tabor    ,Ufg,    Co.,    PhlladalphU,    Pa. 

Grinilrra.    l^nlvrraal.    Plain. 

Glrinl     Machine    A     Tool     Co..     I'liila 

drlphia.    I'a. I,andla    Tool    (3*..    Wayaaaboro.    Pa. 
Moslem   Tool   Co..    Eri*,   Pa. 

lirlndris.    Vertical    Surface. 

Brown  A  Sharpe  Utg.  Co.,  Proridence, 

K,l. Can.    Falrbanka-Uon*    Co.,    Montreal. 
OlranI     Machine    A    Tool    Co..     Phila ilflphla.    Pa. 
Pratt   A    Whitney   Co.,    Dundaa,    OnU 

tirlndinc    and     Poliablns    Ma- 
rlilnen.     Portable,     l*neufnatlc 
and     Spring     Frante. 

Can.    Falrlianki-Morae    Co..    MontreaL 
Canadian    Hart    Wheels,    Ltd.,    liamll 

ton.    Ont. 
Oarvlntr.    itoht..   A  Bon.   Montreal, 
Oartln    .Machine    Co.,    New    York, 
Glmpl     Mnchine    A     Tool    Co.,     Phila .lelphia.    Pa. 
Gray    .Mfg.    A    Machine   Co.,    Toronto. 
Greenfield     Machine     Co.,     Greenfield. 

Maas. 
Hall    A    Sona.    John    H.,    Brantford. 
II  111.    Clarke    A    Co.    of   Chicago,    Chi- 

cago.   111. 
Motch    A    Merryweather    Machy.    Co.. Clereland,   O 
Nlles  KementPond    Co..     New    Tork. 
Norton    Co.,    Worcester,    Maaa. 
Stow    .Mfg.    Co..    Blnghamton.    N.T. 

Grinding    Wbeels. 
Can.     Fairbanks. Morse    Co..     Montreal 
Canadian    Hart    Wheels,    Ltd..    Hamil- 

ton.   (Int- 
Carbonmdum    Co..    Niagara    Falls. 
Ford-Smith    Machine    Co.,     Hamilton, Canada. 

Gray    Mfg.    A    Machine   Co..    Toronto. 
Norton    Co.,    Worceater,    Maaa. 

<iuardB.    Window    and    Maehine. 
Canada     Wire     A      Iron     Gooda     Co., 

Hamilton,    Ont 
Dennis  Wire  A  iron  VTorka  Co..   Ltd.. 
London,   Canada. 

Hack  Saw  Blade*. 

E.    C.    Atkins   A  Co,    Hamilton,    Ont. 
Victor    Saw    Works,     Ltd.,     Hamilton. Canada. 
Diamond     Saw     A     Stamping     Works. 

Buffalo.    N.T. 
Rarlne   Tool   A   Machine   Co..    Racine. Wis. 

L.    S.    Starrett  Vo..    Athol,    Maai. 
Hack   Saw  Frannes, 

Ford-Smlth    Machine    Co.,     HamfltCD, 

Hammer   Hig-b    Speed. 
High    Speed    Hammer   Co..    Rochester, 
N.T. 

Ilanimers,   Drop  and   Belt   Driven. 
Bllaa.    E.    W.,    Co.,    Brooklyn,    N.T. 
Brown.     Boggs    Co..     Ltd,,    Hamilton 

Canadian'    Billings    A     Spencer,     Ltd., Welland. 
A.    B.    Jardine   A   Co..    Heapeler,   Ont. 
t^irard     Machine    A    Tool    Co..    Phila- 

delphia.   Pa. 
National     Machinery     A     Supply     Co., 
Hamilton. 

Niles-Bement-Pond    Co..    New    Tork. 
PlesslBTille    Foundry.    Plesslsrllle.    Que 
Toledo   Machine    A   Tool    Co.,    Toledo, 

Hammers,    Helve   Power, 
West  Tire  Setter  Co,,  Roehe*ter,  N.T. 

Hammers,     FDeiuuatic, 

Hammers,    Steam. 
John    Bertram    A    Sons    Co..    Dundas. 
Girard    .Machine    A    Tool    Co.,     Phila- delphia.   P 
National     M Hamilton. 
NIIes-Bement-Pond    Co.,    New    Tork. 

Hand    HoiBts   «    Trolleys. 

Whiting      Foundry      Eqnipment     Co.. 
Harrey.   111. 

Hand    Leathers    or    Pads. 

Graton  A   Knight  Mfg.  Co.,   Montreal. 

Hangers. 

Balrd   Machine  Co..   Bridgeport,  Conn- 
Gardner.    Robt..    A   Son,    Montreal. 
The  Smart-Turner  .Machine  Co.,   Ham- 

ilton. 

York. 
Heatinff    and    Ventilating 

Can.    Buffalo    Forge   Co..    Montreal. 
Can.   Sirocco  Co..  Ltd..  Windaor,  Ont. 
Sheldons,    Ltd,,    Oalt,   Ont. 

■  lent    Ganges,    Hardening 
and    Annealing. 

Shore     luHtrumeut    A    Mfg.     Co..    New Hide  .. 

1,.    ,s.    T;.i  iliis   A    Soni,    Montreal. 
Hinge   Machinery, 
Baiid   Machine  Co..    Bridgeport,   Oona, 

IlingeB. 

Ixuulon  Bolt  A  Hinge  Woiks.    London. Out. 

llnlKtH.    Hydraulic. 
Southwark     Foimdry    A    Machine    Co.. Philadelphia. 
Walson  .SUllman    Co.,    Aldrne.    N.J. 

lloiKliiiK   and    Conreylng    Maeiiln- 
.Soiind. 

Southwark    Foundry    A    Machine    Ca, 
Philadelphia. 

Whitrng       Foundry      Equipment      Co., 
Haney.    HL 

lloixtN,  Cliain,  Klertric  and 

♦ 

natie 

Northern    Crane    Works,    VValkerrilla. 
Whiting      Foundry      Equipment      Co. 

lianrey,    111. 
IIoIkIn,     Kleitric. 
Northern    Crane    Worla.    Walkerville. 
Whiting      Foundry      Equipment      Co.. Ilanrey.    lU. 

Hose    Clump     Tool. 
Cleveland   Pneumatic  Tool  Co.  of  Oia- 

ada,    Toronto. 

Iloxe.    |-neuni»tlc. 
Cleveland  Pneumatic  Tool  C«,,  *f  Can 

ada,    Toronto. 
Hose,    Steam,    ISuetlon    and    Water. 

Can.    U.    W.   Johns-ManvUle  Co.,   LIm 
Ited,  Toronto. 

Holders  for   Dies   and    Drills. 
Wella    Brothera,    Company,    Greenfleld. Mass. 

Ho 

eba 

L.    .S.    Tarshis   A    Sons.    Montreal. 
Ilydratilic    Acenraalator*. 
Can.     Boomer    A    Boechert    Presa    Co., 

.Montreal. 
Can.    Fairbanks-Mone    Co.,    UontieaL 
.Mesta    .Machine    Co.,    Pittsburgh. 
Niles-nement-Pord   Co.,    New    York. 
William    R.    Perrin,    Ltd.,    Toronto. 
The  Smart-Turner  Machtae  Co.,  HlB 

ilton. 

Southwark    Fotmdry    A    Machine    Oo. 
Philadelphia. 

Watson-Stillman   Co.,    Aldene,    N.J, 
llydraiillo   Marhinery. 
Can.    Boomer    A    Boschert    Preaa    C*. 

Montreal. 
Charies    F.    Elmea    Eng.     Works.    Chi- 

MMta'  .Machine    Co..    Pittsburgh. 
.Ndes-Bement-Pond   Co..    New   York 
.National     Machinery     A     Supply    Co. 
Hamilton. 

William    U.    Perrin,    Ltd.,    Toronto. 
Southwark    Foundry    A    Machine    Co. 
Philadelphia. 

Wm.    Tod   Co..   Youngstown,   O. 
Watson-Stillman    Co.,    Aldene,    N.J. 

Indicators,    Speed. 
Brown  A  Sharpe  Mfg.  Co.,  Providene*. 

R,I. 
L.  S.   SUrrett  Co.,   Athol.    Maaa. 

Index   Centres. 
Fred.    C.    Dickow,    Chicago.    HI, 
Garvin    Machine  Co..    New   Tork, 

Ingot    Metals, A.    C.    Leslie    A   Co..    Ltd.,    Montreal. 
Intensiflers. 
Mesta    .Machine    Co.,    Pittsburg.    Pa. 
Sonthnarli    Foimdry    &    Machiae    Co., 
I'hiladdphia. 

Iron    Filler, 

Can.  H.   W,  Johns-Manvllle  Co.,  Ltd.. Toronto. 
Iron    Ore. 

Hanna  A  Co..  M.  A.,  Cleveland,  O. 
.lai'kR.     Ilydranlic. 
Charles  F.  Elmes  Eng.   Works.  Chlcatro 
Southwark    Foundry    A    Maehin*    Co.. 
Philadelphia. 

Watson-Stillman    Co.,    Aldene,    N.J. 

Jacks. Can.     Fairbanks-Morse    Co..    Montreal. 
Northern    Crane    Works,     Walkerville. 
Norton.    A.    O..   CoaUcook.   Que. 
Plessisville    Foundry,    Plessisville,    Que. 

Jacks.    Pneumatic. 
Northern    Crane    Works.    Walkerrflle. 

Jacks,    Pit    and    Track. 
Can.     Fairbanks-Morse    Co..    Montreal. 
Northern    Crane    Works.     Walkerville. 
Watson-Stillman    Co..    Aldene.    N.J, 

Jaws.   Face   Plate. 
Cu-shman   Chuck  Co..   Hartford.   Coim. 
Skinner     Chuck     Co..      New      Brittljt, 
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Cushman    Chucks 

When  you  buy  a.  "Cushman"  Chuck  you  are 
absolutely  sure  of  getting  one  having  strength, 
accuracy  and  durability.  Being  specialists  in  these 
goods  we  are  able  to  furnish  Chucks  of  quality  at  a 
very  moderate  price. 

Our  line  of  styles  and  sizes  is  very  complete — 

Lathe   Chucks,   Drill  Chucks,  Centering 
Chucks,  Portable  Face  Plate  Jaws 

Our  reg-ular  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. 

Portable     Emery 
Grinder 
Take  the  Tool  to  the 

Work  and   Save 
Heavy  Handling    ; 

We   are    inventor.* 
of  the 

Flexible  Shaft 

For    all    Purposes. 

The  oldest 
and  largest 
manufacturers 

in   the   world. 

CAN     FURNISH      MOTOR    DRIVEN    WHEN    DESIRED 

Write  Us  tor  Catalogue  and  Prices. 

STOW  MFG.  co.TErvr; 
Established  1875 

Oldest  Portable  Tool  Manufacturers  in  America. 

General  European   Agents — Selson   Engineering  Co.,   Ltd. 
85  Queen   Victoria  St..   LO.N  J  J  >).    ENG. 

Partridge 
Grin  ders 
ARE 

GOOD 
GRINDERS 

With 
The 

Price 

Ground 

Down. 

If  you  don't  write    for  full   particulars,    you    will    miss something  good. 

MANUFACTURED  BY 

E.  O.  PARTRIDGE 
2039  Lake  Street  West CHICAGO 

Good   C.in.idi.in  Agents  Wanted— WRITE  NOW. 

For  Rapid  Production 
and  Accurate  Worii 

USE  THE 

"BRIGGS" 

Gooley  &  Ediund 
Cortland,  U.S.A. 

Foreign  Agents;  Allied 
Machinery  Company  of 
America,  France,  Belgium, 
Italy,  Switzerland,  Russia, 
Scandinavia.  C.  W.  Burton.  Griffiths  &  Co., 
London,  Manchester  and  Glasgow.  Baran- 
dlaran.  Metivler,  Gazeau  &  Cla,  San  Sebas- tian, Spain. 
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Huallloa    lirtr    ti    Michlnr    Oa..    T>r 
Sl]t(k 

Kpj    SrXrra. 

B«kfr    Broo..    Tolnlo.    O. 
OiTTla    Msd>to<   C«.,    N>w    T*rk. 
UortL.n    11!*.    Co.,    iliukrs.m    Hnidf 

4.    IL    milluu    Utohj.    Co..    Taraota. 
Kllnn. 

Cu.     Buirtla    Fsrn    Oo..    kloolra*!. 
Shrklooa.    UmKM.    Oall.    Onl. 

Lttl'uraturlra,    IiiapM'lloo 
■tail  Tmllns. 

Cm.     limvcilon    A     Twlliii:     l.ilk.;., 
torlM.    IM.    >lontrr«l. 

Larqnerlnff   OTrn«. 
Ona    E^MipoMnt    Jk    Mfg. Co  .    New 

Indira.    Konndrj. 

Northen    Cr»nf    Worb.    WtlkprrtD*. 
Whltinx       Foumlrr       Bqulpmeot      C*.. 

Hirrey,    III. 

l*«  Srrrw  (ilmlft   rolntrri. 

N«tiofi»l    Mtrtiy.    Co..    'nfflB.    Ohio. 

I^alnpi.    .<rr   and    Inrandrarrnt. 

C«n.    Palmanlo-Manr    Co..    Montreal 
Can.    H.    W.    Jokna-Manrlllr   Co..  Urn- 

tt#i1.    Tcrfwnto. 
K«T   t    Oooilwln.    Bnntfonl. 

Lampa,    Tun(atrn. 

LtoU-Porter  Co..    Toroota. 

Lathr   Chorka. 

Krr   A    Ooodwla.    Brmntfoi^. 

L«lbr   Atlachmrnt   for    Bhrlla. 
Lymburner,    Ltrt..    UontrML 

Ijllhra.   Antomatlc. 

Wtadjor    Uachlnr    Co..    Windsor.    Vt. 

L^tbr   I>ar»   and   Altaf bmrnta. 
Anintroog    Broa.    Tool    Co..    Chicago. 
Fv  *   Scott.    Dexter,    Maine 
Hendey      Machine      Co.,      TorrlBttoo. Conn. 

NaUooal     Forge     «     Tool     Co..     Erie, Pa- 

J.    H.    WUllanw  Co..   Brooklyn.    N.T. 
Lathm,    Brnrh. 

W.    F.    i   John    Bamea   Co.,    Rockfonl. 
Blount.   J.   O..    &   Co.,    ETcrett,    Maw, 
Can.    Fairbaak>-Mot«e    Co..    Montreal. 
Pratt   *    Whitney   Oo..    Dundas.   Ont. 

Lathra.    Band    Tornlns. 
Jenckea   Machine  Co..  Sherbrooke,  Que, 

Lather.   Knrglne. 

AnuInmattM       .Machy.       Corporation, 
Clucaco.    111. 

\.   R.   wailama  Maehj.   Co.,   Tomato. 
W.    F.   ft   John   Barnes   Co..    Rockford. 

John    Bertram    A    8ona    Co.,    Dundaa. 
Can.    Fairbanks- Mor«e    Co.,    Montreal. 
Cincinnati    Iron    A    Stee)    Co,,    Cincin- 

nati.  O. 

Fay    i    Scott.    Deiter.    Maine. 
F««    &    Hill    Machy.    Co..    Montreal. 
Oarrlner.    Rnbt..    A    Son.    Montreal. 
Qariock-.Mach-nery.    Toiomo. 
Oarrin    Machine    Co..    New    York 
Olrarri    Machine    &    Tool    Co..    PhiJa- 

delpfala.    Pa- 

Hendey      Machine      Co.,      Toniniton 
Conn. 

urn,   Clarke   A   Co.,   of  Chicago.    3bi 
caxo.    III. 

R.    McDougall    Cto.,    Oalt. 
Mot£h    A    Merryweather    Machy,    Co, 
Clcyeland,   O. 

.Snes-Bement  Pond    Co.,     New    Tort. 
Pratt    A    Whitney    Co.,    Dtmdas,    Ont. 

Lathe   Pans. 

New    Britain    Machine   Co.,    New    En 
tain,   Conn. 

L«tbes,    Patternmakera*. 

J.    O.    Blonnt  Co.,    Ererett.    Masa. 
Fay  A   Scott.    Deiter,    Maine. 
Foas    A    HUl    Machy.    Co.,    Montreal 
Qarlock-.Marhinerr.    Toronto. 
Mnsaens.    Limited.    Montreal. 

Lathes,   Roll   Taming 

MesU    .Machine    Co..    Pittsbui^h, 

Uathes,    Screw    Catting. 

A,    R.    Willlama  Madiy.  Co..   Toronto. 
John    Bertram  A  Som   Co..   Dundaa. 
-Hncinnatl    Iron   A    Steel    Co.,    Cincin- 

nati.  O. 

Olrard    ilachine    A    Tool    Co.,    Phila- 
delphia,   Pa. 

Match    A    Mermreather    Machy.    Co., 
Clereland.   O. 

Nne»-Bement-Pood    Co.,    New    Tort 

LAthes.    Splnnlnr, 

BllM.    E.    W.,    Co.,    Brooklyn,    N,T. 
Toledo  Mach.  A  Tool  Co.,   Toledo,   0. 

Lathe,   Turret   and   Speed. 

John   Bertram   A   3ona  Co.,    Dimdaa. 
Blonnt,   J.   Q,.   A   Co.,    Ererett,   Maaa. 
Brown  A  Sharpe  Mfg.  Co.,  Proridence. R-I, 

Can.    Fairtaanks-Mois*    Co.,    Montreal. 
Canada    Machinery   Corp.,    Gait.    Ont, 
Cmdnnatl    Iron   A   Steel    Co.,    Cincin- 

nati.  O. 

Colbnm    Machine  Tool    Co.,    Franklin Pa. 

Fay  A   Scott.   Deiter.   Maine. 
toss  A   Hin   Machy.    Co.,    Montreal. 
Garlock-.Machmery,    Toronto. 

Uamn    Maehlna   C*..    New    York. 

C.Irani     Machine    A     Tool    Co..     I'hUa delpliia.    Pa. 

Uolch    A     Uerryvaalker     Machy.    Co. 
Clerelan.!.   O. 

.New       BnUIn       Maihlne      Co.       Nfw 
BrUiin,  Conn. 

NIlea  limienl  Pond  Ofc.  New  Tork. 
I'mlt  A  Whitney  Co..  Dundaa.  Ont 
Warner  A  Swaary  (X.  Clereland,  O. 
\Mn.l»or  .Machine  Co..  WlinUor.  Vt 
.\.  n.  Wllllama  Machy.  Co.,  Toraala 

■  .ettthrr    Striii>plng. 

Oralon  A    Knight   Mfg.   Co.,   Montreal. 
LIfla.   Pnrunintlr. 
Whiting       Foundry       Eaulpment      Co.. 
Harrey.    III. 

LlKhtlnr    Fixture*. 
Llntj-I'orter   Co..   Toronta 

Link    B.'lllnc. 

Can.     Falrbaoks-Mora*    Co.,     Montreal. 
Oraton   A    Knight   Mfg.   Co.,    Montreal. 
Jooea   A   aiassco,   MmtraaL 

Linoleum    Mill    Maehlnrry. 
Bertrams.    Ltd..    Edinburgh,    Scotland. 

Liquid    Air. 

L'AIr    Llgulde    Society.    Montreal.    To 

Leyer    Bros.,    Toronto. 

Lurkera.    ."itcd    Wardrobe  and 
Steel    Mnterlnl. 

Canada     Wire     A     Iron     Oooda     Co,, 
Hamilton,    Ont. 

Dennis   Wire  A    Iron   Works  Co..   LI4., 
London.   Canada. 

Canada     Wire     A     Iron     Oooda     Co.. 
Hamilton.    Ont. 

Dennis  Wire  A  Iron  Works  Co..  Ltd.. 
I..ondon,   Canada. 

Loi'omotlre   Equlpmesat. 
Can.    Locomotlre    Co.,    Kingston.    Ont. 

Loronintivrn.     Rallroadlnf. 
Confrncllng. 

Can.    Locomotlre   Co.,    Kingston,    Oat. 
National     .Machinery     A     Supply     Co.. 
Hamilton. 

F.iihrirnnts. 

S.  F.  Bowser  *  Co.,  Fort  Wayne,  Ind. 
Can.    Economic    Lubricant   Co.,    Mont- 

real. 

Can.    Oil    Company,    Toronto. 
Cataract    Refining    Co..    Toronto. 
Crescent    Oil    Co..    Inc.    New    York. 

Mnchine    Tools. 

-Maohy.       Corroratlon. 

Cliii III. 
Brown  A   Sharpe  Mfg.  Co..  Proridence. 

R.I. Can.     Falrbanka-Mone    Co..     Montreal. 
Can     Machinery    Corp..    Oalt,    Ont 
Garlncii-MachiiiprT.    Tornnio. 
Modem    Tool    Co.,    Brie,    Pa. 
Niles-Bement-Pond    Co..     New    York. 
Pratt    A    Whitney    Co.     Duodas     Ont. 
J.    H.    Williams   Co.,    Brooklyn.    NT. 

MiKhin-rv    Hpnlers. 

Can.    Fslrbanks-Motae   Co..    Montreal. 
(TarTock-Machinerr.    Tnrnnto, 
Hill,    CTarke    A   Co.,    of   Chioago. 
Marshall    A    Huschart    Machinery    Co.. ChicftRo. 

National     MaehlBerr     A     Sunply     Co.. Hamilton. 

Frank    Toomey.    Inc.,    New    York. 
A.    R.    Wflllara"    Ma(*y.    Co.     Toronto 
New    York    Machinery    Exchange.    New 

York. 

Mnrhiner.v    Guards. 

lotiix    A    Olassco.    Montreal     P.Q. 
Canada      Wire     A      Iron      Oooda     Co. 
Hamilton     Ont. 

A.    R.    Williams   Machy.   Co..   Tiyronto. 
Mnrhl.ierT    Kepnlra. 

Ctmnlngham    A    Sons.    St.    Catharines. 
Ont. 

PlesslsTlIle    Foundry.    Plessljndlle.    Qne. 

Machinists'    Srales,    Small    Tools 
and    Siit>nl|ps. 

Can.    Fslrbsnks-.Mone    Co..    Montreal. 
Frank    H.    Scott.    Montreal. 
T.  H.  Williams  A  Co..  Brooklyn.  N.Y. 

Mairnetos. 
Lintz-Porter    Co..    Toronto. 

Mandrels. 

Can.     Falrhanks-Morse    Co..     Montreal 
Clereland    Twist    Drm    rv>..    Clereland. 
A.    B.    .Tardine   A    Co..    HesT>eler.    OnU 
.Mm-.e    Twt«t    Drill    and    Machine    Co.. 
New    Bedford. 

Pratt    *    Whitney    Co..    Dundaa.    Ont. 
Witt  Twiat  Drill  Co.  of  Canada.   Ltd.. 
Walkerrllle.    Ont 

Marine   Engines. 
Cunningham    A    Sons.    St.    Catharinea. 
Ont. 

Marking   Machinery. 
Brown,     BofJSS    Co.,    Hamilton,    Ont 
Noble    A    Westbrook    Mfg.    Co.,    Bart- 

ford,    Conn. 

Marqnises. 
Dennis   Wire   A   Iron   Works.    London. 
Ont 

Measuring    Tapes    and    Rales. 
James   Chesterman   A   Co.,    Ltd..   Shef 

«eld.    Eng. 

.Metallurglsta. 

Can.      In-rf<;tion     &     Testing     Lal>ora- 
toti.i.    Ltd..    -Montreal. 

Toronto  Testing  Laboratory,    Ltd.,   To- ronto, 

MpliUs. 

I..    .■<.    TiiislilH   A    Sou«,    Montreal. 
.Mrlnl   rulttng    MarhlDCa. 

IIurllHit.    Rosers   .Maolllncry   Co.,  South 
Su.ll.Miv.    .Maaa. 

Racine    T«>1    A    Machine   Co..    Racine. 

Mt'lal     Stamping. 

Ounan    Blectrioal    Co.,    Montreal. 
.Mt'lern,    Klertrlrnl. 

Can.    n.   W,   Johns  Manrllle  Co,.   Lt<t.. Toronto. 

I.lnU   I'orter    Co..     Toronto. 
>lill   Mnrhlner}. 

Cunningham    A    Sona.    St    Catharinea. 

Out 

Alexander    Fleck.    Ltd..    OtUwa. 

Milling   AtlM.'hments. 
John    Bertram    A    Sona   Co..    Dimdaa. 
Brown  A  Sharps  Mff.  Co.,  Prorldense. 
ClndnnaU    Milling    Machine    Co.,    Cta- cinnali. 

Hendey    Maeh.    Co.,  Torrlngton,   Ooaa. 
Kempamlth    Mfg.    Co.    MUwanksa.    W. 
.Miita     Machine    Co.,    Pittsburg.    Pa. 
Nile*  BemenlPond    Co..   New   Tork. 
Pratt  A   Whitney  Co..    Dundas.    Ont 
Rockfonl    .Milling    Machine   Co..    Rock fori.    Ml. 

Milling   Machines,   Ilorlxontnl  and Vertical. 

A.    R.    Wllllsma    Machy.    Co..    Toronto. 

S^,""^  Shari»  Mfg.  Co..   Proridence. Hill,    Clarke   A    Co,    of   Chicago,    Ohl 
cago.    III. 

John   Bertram   A   Sons  Co.,    Dundaa. 
Foas   A    Hill    .Machy.    Co.,    M.ratreal 
Olraid    Machine    A    Tool    Co..     Phlla 
delphia.    Pa. 

Oooley  A    Rdlund.   Cortland,    NY, 
Kempamllh   Mfg.   Co..   MUwaukee.   W. 
Molch    A     Uerryweather    Machy.    Co., Clereland.  O. 

Nlles-Bement  Pond    Co..     New    Tork 
Pratt   A    Whitney   Co..    Dundas,    Oat 
Rockford    Milling    Machine    Co.,    Rock 

ford.    111. 

Milling    M84-hlnes,    Plain,    Bench 
Bi,d    rnlTTsnl. 

Brown   A   Sharpe   Mfg,  Co..  Proridence. 

Cincinnati   ilUlIng   Madilne   Co.,    Cin- einnatl. 

Fosa    A    Hill    .Machr.    Co..    Montreal 
Garrln   Machine  Co..   New  York 
Oooley  A   Edlund.   Cortland     NY 
Hill.    Harke   A    Co.,    of   Chicago,    Chi 

cago,    ni. 
Render    Machine    Co..    Torrington. 
Kempsmlth  Mfg.  Co.,   Milwaukee    Wis 
Meita    .Machine    Co..     PHtKhorg.    Pa. 
Molch    A     Merryweather    Machy.    Co. Hereland.     O. 

Nllea-BemenI  Pond    Co..    New   York. 
Pratt  A   Whitney  Co..   Dundas    Ont 
Rockford    Milling    .Machine    Co.,    Rock- 

foi>1.    111. 

A.    R.   Williams   Machy.   Co.,   Toronto. 
Mllllrg   Machines.    Pronie. 
Brown  A  Sharpe  Mfg.  Co..  Proridence 
Can.    Falrhanks-Morae   Co.      Montreal 

Foas    A    Hill    Machr.    Co..    Montreal  ' Oarrtn    Machine    Co..    New    York. 
Glrsrd    Machine    A    Tool    Co.,    Phlla 
delphia.    Pa. 

Meats    Machine    Co..     Pittsburg.     Pa. 
.Motch     A     Merryweather    Machy.     Co.. 

Clereland.     O. 
Pratt  A   Whitney  Co..   Dundas.  Ont 

Mining   Tool.. 
Brown  A  Sharpe  Mfg.  Co..  Proridence 

Geometric  Too!  Co.     New   Haren    Conn' 

Kempsmlth   Mfg.   Co..    Milwaukee.   W. ' 
Mine  Cars  and   ITItchlngs. 

Pratt  A  Whitney  Co..   Dundas.   Ont. 
Modem   Tool   Co..    Erie.    Pa. 

Can.    Falrhsnks-Morse   Co..    Montreal. 

Mining  MacMnerv. 

A.    R.    Wniiams   Machr.    Co..   Toronto. 
Can.    Falrhenks-Morse   Co.,    Montreal 
CTeretand     Pneumatic      Tool      Co..     of 
Canada.    Toronto. 

Toronto    A    Hamilton      Electric      Co.. 
Hamilton.     Ont. 

.Mixers.    Hot    Metal. 

Mesta    Machine    Co..    Pittsburg.    Pa. 

MortlHing   Machines. 
Jones    A    Glassco.    Montreal. 

.Motors.    Flectrlc. 

A.    R.   wnilams  Machy.   Co..   Toronto. 
Can.    Fairbanks-Morse   Co.,    Montreal. 
Lancashire    Dynamo     A      Motor    Co.. 

Ltd.,    Toronto. 
Llnt7--Porter    Co..     Toronto. 
Toronto    A     HarnDton      Electric      Co.. 
Hamilton.    Ont. 

Motors.    Pneumatic. 
Clereland      Pneumatic      Tool      Co.      of 
Canada.    Toronto. 

Independent      Pneumatic      Tool      Co.. 
Chicago. 

Mnltlnic    Index    Centres. 
Garrin    Machine   Co..    New    Tork. 

Nipple    Threading    Machines. 
John    H.    Ban    A    Sons,    Ltd..    Brant- 

ford,    Ont. 
Landia  Machine  Co.,   Waynesboro,   Pa. 

Nitrogen. 

L'AIr  Llqnlde  Society,    Montreal,   Tor- 
onto. 

Lerer    Bros.,    Toronto. 
Nozzle^!,   Spray. 

Can.    BaiTalo    Foige  Co..    Montreal. 

Nats,    Meinl-Flnisb    and    FInlalwd, 
Oalt    Machine   Screw   Co.,    OaU,    Ont 

Nut   Burring   Machines. 
.National    Machy.    Co..    Tlffln,    O, 
National   Mach.  A  Sup.   Co.,   Hamlltoo 

Nut    Muchlnes    (llol). 
National    Machy.    Co..    Tlllln,    O. 

-Nut    I'aclng    and    Bolt    Hhaxlng Machines. 

Oarrin    Machine    Co.,    New    Tork. 
National    .Machy.    Co.,    Tlflln,    O. 
National  Maoh,  A  Sup,  Oo,,  Hamlltoo 

Nut    Tapper., 

John    Bertram    A    Suoa    Co.,    Dundaa. 
Oarrin    .Machine    Co.,    New    Tork. 
Greenfield    Tap      A      Die    OorporatloB. 

Oreenllekl,     Ma.sa. 
Hall,   J,    H,,    A    Son.    Brantford.   Oat 

A.    B.    Jardine    A    Co.,    Hsspslsr. 
Landlfl   Machine  Co.,   Wayneahoro,   Pa. 
National    .Machy.    Co.,    Tlfdn,    O. 

National  .Mach.  A  Sup.  Co.,  HamqtoD 

Nut    Wrenches, 
Wells    Brothers   Co.,    nreenfleld,    Maja 

OH    Separators. 
Can.     Falrhaniu-Morse    Co.,     Montreal, 
Sbeldous.    Lt.l.,    Oalt    Oat 

Smart-Turner   Machine   Co,,    Hamflton. 
Oil    Stones. 

Carborundum  Co..  Niagara  Palla,  N,Y. 
Norton    Co.,    Worcester.     Mans. 

Ovens    for    Baking.    Bluing,    Dry- 
ing.    Enamelling,     Japanning, 

and    lacquering. 

Geo.     Gorton     Machine    Co..     Radna. 

Wis. 

Oren     Equipment    A     Mfg.     Co..     New Haren,    Conn. 

Whiting      Fmmdry      Equipment      Oo. Harrey,    111. 

0»en    Trucks      Steel. 

Oren     Equipment    A    Mfg,    Co,,    Ne» 
Haren,    Conn, 

Oyens   for   Drying,   Temper  and 
ITnder   Trucks. 

Oren     Equipment    A     Mfg.     Co.,     New 
Haren,    Conn, 

Oscillating    Valve    Grinders (I'neumatic). 

Clereland     Pneumatic     Tool     Co.     o* 
Canada,    Toronto, 

Oxy-Acetylene    Welding    and 
Cutting   Plants, 

L'AJr    Liquids   Society,    Montreal,    To 
ronto. 

Lerer    Broa. ,    Toronto. 

Oxygen. 

L'Alr    LiQuide   Sodetj,    Montreal,    To- 
ronto. 

Lerer    Bros.,    Toronto. 

Packings,    Leather,    Hydranllc*. Etc. 

William    R.    Perrin.    Ltd.,    Tortmto. 
Oraton  A   Knight  Mfg.  Cn„   Montreal. 
Smtli\Y,irl<     Foun.IiT    &     .Machine    (a.. 

Philadelphia. 

Packing,    Rubber,   etc. 

Can.  H.  W.  Johna-.Manrllle  Co.,  Ltd,. 
Toronto. 

Pans.    Latbe. 

Clereland   Wire  Spring  Co.,    Clereland 
Pans,  Steel  Shop. 

Clereland   Wlro   Spring  Co..   derelaad 

Paper    Mill    Machinery. 
Bertrams,    Ltd,,    Edlnhun^,    Seotlaad. 
Can,  Sirocco  Co.,  Ltd..  Windsor,  Ont 

Partitions. 
Canada    Wire      A      Iron    Oooda    Ca.. 
Hamilton,    Ont. 

Dennis  Wire  A   Iron  Works  Co.,   Ltd.. 
London,    Canada, 

Patent    Solicitors. 

H.    J.    a.    Dennlson.    Toronto. 
Fctherstonhaugh   A   Co.,    Ottawa. 
Marion    A    Marion,    Montreal. 
Rldout    A    Maybee,   Tortmto, 
Ross  Thomson   A   Co.     Ottawa.    Onu 
Harold    Shipman    A   Co..    Ottawa. 

Patterns. 
Oalt    Malleable   Iron   Co..    Gait 
Ouelph    Pattern    Works,    Ouelph. 
Hamilton    Pattern     A      Foundry    Oo., Hamilton,   Ont 

Owen    Sound    Iron    Works    Co,,    Owen 
Sound.    Ont. 

Plessisrllle    Foundry,    Pleaiiirille,   Que. 
Toronto    Pattern    Works,    Toronto. 
Wells  Pattern  A  Machine  Works,  Tor onto. 

Patterns.   Metal   and    Wood. 
Ouelph   Pattern   Works,    Ouelph.    Ont 

Perforated    Metals  and 

Ornamental    Iron    Goods. 
Canada  Wire  A  Iron  Goods  Co.,  Haia 

nton. 

Pig  Iron, 

Hanna  A   Co..   M.   A..    Cnereland,   O. 
Sterens,    P.    B.,    Detroit,    Mich. 

Pinions.   Mill   Cut. 

Mesta    Machine    Co.,    Pittsburg,    Pa 
Wm.    Tod    Co..    Youngatown.    O. 
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STERLING" 

HACK   SAWS 

MANUFACTURED  BY 

DIAMOND    SAW    &    STAMPING    WORKS 
BUFFALO,  N.Y.,  U.S.A. 

Hydraulic  Banding  Machine 
For  compressing  bands  on  shrapnel  shells 

and  other  projectiles 

This  machine  dues  the 
work  quickly  and  dues 
it  right. 

In  nriiiiig  i"r  iiifoi  iii.ilioii  or  quotation  please  ailvise  widtli 
ami   thirkiiess   uf  banils  and   <liameter  of  shells  to   be   handled. 

MLicliines  for  our  Canadian  Customers  are  built  in  Hamilton, 
Out. 

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

Pie addr all licatii Rocheste Offic 

THE  WEST  TIRE  SETTER  COMPANY 
ROCHESTER,  NEW  YORK 

HAV^<Jil!W!MIH 
m  We  have  experimented  on  the  m 

j  SPECIAL  SHELL  STEEL  | 
B  and  have  produced  a  HACK  H 
J  SAJr  BLADE  that  will   give  | 
m  unequalled    service    on    this  J 
I  material    in    HIGH-SPEED  ■ 
I  MACHINES.  % 

B  Possibly  we  could  help  you.  ■ 

''VICTOR    BLADE— 

CANADIAN-MADE." 

Victor   Saw   Works,   Ltd.  £^^ 

Hamilton,  Ont. 

The 

B 
A 
R 
N 
E 
S 

Complete  line.     8-inch  to  50-inch  swing 

Gang  Drills. — Horizontal  Drills. 
SEND  FOR  CATALOG. 

W.  F.  &  JOHN  BARNES  CO. 
104  Ruby  Street         -         ROCKFORD,  ILL. 

Canadian  Agents— A.  R.  WILLIAMS  MACHINERY   CO. 
Toronto,  Winnipeg,  Vancouver,  and  St.  John,  N  B. 

WILLIAMS  &   WILSON,  Montreal 

//  what  you  want  is  not  advertised  in  th    is  issue  consult  the  Buyers'  Directory  at  the  back. 
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I'Ipe    Cultinc    and    Thrradtnc Ma.'lilnr>. 
A.    n    WlUUnn    Mtdu.    Co..    ToTOOlix 
AmMraos  Ut|.  CO..  RrUirport.  Conn. 
KlfBiU    Jk    Kxler   Uff.   Co..    AIwuxl*- 

tOI*.    III. 
RiitlarlaU    *    Co..    Bock    ■■lanl    .Qu>. 
OUL    F>lrt>uik>Moiw   Co..    Uoutreal. 
FOM    ft     lim    iUchj.    Co..    MonliTtl. 
a4TTli    Macblnt    Co.,    Nrw    Yort. 
Olmrd    Machlni    A    Tool    Co..    l'lui« 

dcl|4ilm.    Pa. 
Johi   II.    Hall   *   Bona,    ntutfonl. 
A.    B.    Jantioa  *   Oo^.    )lMp«l«r,   Out 
LaadU   Macllln«  Co..    Wajneabon).    Pa. 
R.   UcPotinU  Co..  Oall. 
Tnnont    Urc    Co..    Roibtirr.    Maa. 
WlUlasu  Tool  Co..    Brla.   Pa. 

PIpr    Cultrra.    Railing. 
Annarooc  Uff.  Co.,  Bridfvport,  CoQD. 
BIfnall    ft    KmIw  Hfg.   Co..    Gdvanli 

ripe   I'lltlnca. Sou!lnv>r»r     Fminilrr    vV     Mjohiiu'    Co. 
I'liils\,lphi«. 

PIpr.    RiTrtrd   Storl. 
Toronto    Iron    Worka,    Ltd.,    Toronto. 

PIpr    Stntlrhtrnlnr   Miu-hlnra. 
WatKin  Sttffman   Co..    Alimf.    N.J. 

Planrr   DriTpo.  KIrotrlral. 
Unca»hlpf     PTnamo     ft      Motor     Co. 

Ltd..    Toronto. 
Nn<»-BrlnMtPond   Co..   New   Tor*. 

Planrr  .Inrka. 
Arro^trons  Bros.  Tool  Co..  Chleaxo. 

PInnrrfi.    Standard    and    R«tarj. 
Jnhn    Brrtrajn   ft   Soni  Co..   Dandai. 
Can.    Kiirtvinlt^  Mora*  Co..   Montrral. 
F"««    ft    ni!l    MachT.    Co..    Montreal. 
OaTTtntT.    Rofet,    ft    Son,    Montreal. 
r.,.,\r    M.rhlne  Co..    Nrw  Tort. 
OlianJ    Maehtni    ft    Tool    Co..    Phlia 
dakAla.   Pa. 

Uonon    Mft     Co.,    Miuknton    HeUhls 
Mtrh. 

Nn»-nrnirtit  Pond   Co..   Ntw  Tork. 
PInnInK    and    Shapinc    Martilnrry. 
A.  R.    Williams    MachT.    Co.,    Toronto. 
Can.  Ftlrbanka-Momr  Co.  Montrral. 
Fa.T    ft    .Soott,    nnfrr,    Maine. 
Koaj    ft    Hill    SJichT,    Co.,    Montrral 
Oarrtu    Machine  Co..   New   Tork. 
Nfl«  Bnaent-rond   Co.,   New   Tork. 

Planlnic  Mill  KTlmnatrra. 
Can.   Buffalo  Fonte  Co..  Moottral. 
ShaMaos,  Ltd,,  Qalt.  Ont. 

Pllrra. 
Canadian     Bflltoja    ft    Spmorr,     Ltd.. Well  and. 

Pneumatic   Toola. 
Clarelaad      Pneumatle     Tool     Co.     ol 
Canada.  Toronto. 

Curtis    Pnnimatic   Machlnerr   Co..    St. Iwonts.    Mo. 
Indeprndent      Pnrnmatlc      Tool      Co 
Chicago,    New    Tork. 

PollBhlnr    Marhlnrs,    Elertrlc 
and   Band. 

Can,    H.    W.    JohosManTQlr  Co.,    To- ronto. 

Portahle    VUe   Stands. 
New    Britain    Machine    Co.,    New    Bri- tain.   Conn, 

Portahle    Steel    Tool    Racks, 
New    BrlUln    Machine   Ca.    New    Bri tain.   Conn, 

Portable    Steel    Work    Stands. 
New    Britain    Machine    Co      New    Bri- tain,  Conn, 

Power    Plant    Equipments, 
Can,    Falrhanks-Moree    Co,,    Montreal, 

I'ovver    Transmission. 
Mesta    Machine    Co..    Pittsburg,    Pa. 
The   Smart-Tum«r   Mach,    Co,,    Hamil- ton. 

rress    Screw    (Adjustable), 
W.    F.    4  John    Barnes   Co,,    Rockford, 
"m.    R.    Perrin,    Ltd..    Torenta. 

Presses,    Bench    StralKhtpnluK. 
Toledo  Machine  ft  Tool  Co.,  Toledo. 

Presses    for    Shells. 
Can.    Boomer    &    Boechert    Preai    Co.. 

Can-    LocomotiTe  Co.,    Kingston,    On* 
Wm.    I  tamp    i-    Sons    Ship    &    Engine 

HMilliiiR   Co.,   Philadelphia,   Pa. 
Charles  F.  Elmes  Eng.   Works.  Chicaco 
g»»,  *    Hill    Michy,    Co,,    Montreal. Ooldle   ft    McCnlloeh    Co.,    Gait     OnL 
Mesta    -Machine    Co.,    Pittsburgh. 
William    R.    Pemn,    Ltd.,    Toronto. 
Sonthwark    Foundry    ft    Machine    Co., Philadelphia,    Pa. 
Wats..n-.StiIIman    Co.,    Allene,    N  J, 
West   Tire  Setter  Co,,   Rochester.    X.Y 

Presses.   Cam,   ToBgle,   Eyelet, 
Balrd   .Machine  Co,,   Bridgeport.  Conn. 
Toledo    Machine    ft    Tool   Co.,    Toledo, 

Presse^,    Broacbini;, 
E,    W,    Bliss   Co,,    BfooklSTi,    N,T. 
Toledo  Machine  ft    Tool   Co.,   Toledo, 
Watson-StlUman    4    Co..    Aldene,    N,J, 

»*resses.   Drop, 
»T.    H.    Banfleld    4    Son,    Toronto, 
B,  W,    BllM   Co,    Brookljn.    N.T. 
Brown,^  Boggs    Co,.     Ltd.,     Hamilton. 

Can,     Boomer    ft    BoKlhert    Pnai    Or>., 
Mootrral 

Nllf»  Heromt  Pond   Co.,    Naw    Tork. 
Williaiu    11.     IVrtm,    1.1.1..    Toronto. 
Tololo    Machine    ft    Tool    Co.,    Toledo, 
Wat-on  Slillman    Co,,    Al.lene,    N.J. 

I'rraara.    Flllrr. 
l.nnbnmer.    Ltd..    Montreal. 
Wm.    II.    Perrin,    Ltd,,    Toronto, 

rressrs.    l-'orfflnc. 
Can.     Uocaner    ft    lloKhert    Pr«aa    Lx>., 
Mo 

E,    W,    Hllas   Co.,    Brooklyn,    N,T. 
Brown.  lloKv  Co.,  Ltd,,  llamUton 
Canada, 

Wm.  I'ramp  ft  Sont  Ship  ft  Engine 
BullJiug   Co..    Philadelphia,    I'a. 

Charlea  F.  Elmos  Eng.  Works,  Chi- 
cago.   111. 

Can.    FalrbankaMorae   Co.,    Uootnal. 
UlraM  Machine  ft  Tool  Co..  PhUa 

•Irlrhla.    Pa. 
Unta    Machine    Co.,    Pltlsbiinl.    Pa. 
NUea-Rement.PoDd   Co..    New    Tork. 
Wm.    U.    Perrin,    Ltd,,    Toronto. 
Southwark  Foun.lrj  ft  Machine  Co. 

Philadelphia,    Pa 
Wm.    Tal    Co.,    Youngstown,    (>, 
Tole.1o   Machine   ft   Tool   Co.,   Toledo. 
\Vat.«on  SllUman    Co.,     Aldcna,     N.J. 

Pressi's,   II.Tdr»nlle. 
Can,  Boomer  ft  Boochert  Prvaa  .Jo., 

Montreal. 
Wm.  Cramp  &  Sons  Ship  ft  F.ngloe 
Bull.ling  Co.,    Philadelphia,    Pa 

A,    R,    wailama   Maehj.   Co..   Toronto. 
John    Bertram   ft   Sons  Co.,    Dundaa. 
Chsrles  F.  Elmes  Eng.  Works.  t:h|. 

cago.    III. 
Mesta    Machine    Co.,    Pittsburg.    Pa. 
Mies  Bement-Pond   Co.,    New    Tort. 
William    R.    Perrin,    Ltd.,    Toronto, 
Southwark  Foundry  ft  Machine  Co., 

Philsdclphia,    Pa 
Wm.    Tod   Company,    Youngatown.   O 
Toledo   .Machine  ft   Tool   Co..   Tol^o, 
Watson-Stillman    Co..    Aldene.    N.J. 

Presses,    I^nenniatlc, 
Toledo   Machine  ft   Tool   Co,,   Toledo. 

Presses,   Power, 

Baird   Machine  Co,,    Bridgeport,  Oooa. 
Can.  Roomer  ft  BoBChert  Press  Co.. 

Montreal. 
E.    W,    Bliss   Co,,    Brooklyn.    N.T. 
Brown.    Boggs   ft   Co.,    Hamilton,   Can. 
Can,     Fairbanks-Morse    Co..     Montreal. 
Charles  F.  Elmes  Eng.  Works,  Chi- 

cago.  III. 
Oeo.    Oorton    .Machine    Co..    Racine, 
Glrard  Machine  4  Tool  Co.,  Phlla- delrhia.    Pa 
William    It.    Perrin.    Ltd..    Toronto. 
Southwark  Foundry  ft  Machine  Co.. 

Philadelphia.    Pa 
Toledo    Machine    4    Tool    Co.,    Toledo. 
Wat'on-fitillman    Co..    Aldene.    N.J. 
A.   R.   Williams  Machy,   Co.,   Toronto, 

Presses,   Scrap  Baling. 
Can,  Roomer  4  Boechert  Press  Co.. 
Montreal. 

WUliam    R.    Perrin.    Ltd..    Tornnto. 
Watson-Stlllman    C!o,,    Aldene,    N,J, 

Presses.    Sprlnr    Knot. 
Balrd    Machine  Co.,    Bridgeport,   Conn. 
Toledo    Machine   A   Tool    Co.,    Toledo. 
Brown,   Boggs  ft  Co,,   Hamilton,  Can, 

Presses.    Screw. 
Can.  Boomer  4  Boschert  Press  Oo, 

Montreal. 
Wm.    R.    Perrin,    Ltd..    Toronto. 

Pressure    Reinilators. 
Can.    Fairbanks-Morse    Co.,    Montreal. 

Protective  Paint. 
Jos,    Diion   Cmdble  Co,,   Jenej   City, 

Pulleys. 

American  Pulley  Co,,  Philadelphia, 
Pa. 

R.T. 
A.    R.    Williams   Machv.    Co.,   Toronto. 
Can.     Fairbanks-Morse    Co..     Montreal, 
n,    K,    .McLaren,    Ltd,,    Montreal. 
Posltire      Clutch      4      Pulley      Works. 

Ltd..   Toronto, 
The    Smart-Turner    Mach,    Co,,    Ham 

llton. 

Pulley   Machinery,   Drilling 
and   Tapping. 

Can.    Falrbanks-Morwe   Co.,    Montreal. 
NDes-Bement-Pond   Co.,    New   Tork. 

Pumps,   Air, 
Mesta    Machine   Co,,    Pitlsbnrg,    Pa, 
.Smart-Turner    Mach,    Co.,    Hamilton 

Pumps,    High    Pressure. 
Charles  F.  Elmes  Eng.  Works.  Chicago 
William    R.    Perrin.    Ltd.,    Tornnto. 
Smart-Turner    Mach.    Co..    Hamiltnn. 
Southwark    Foundry    &    Machine    Co.. 
Philadelphia, 

Wat»on-.StU!man    Co,,     Aldene,     N.J. 
Pumping    Machinery. 

A.   R.   Williams   Macl».   Co.,   Toronto, 
Can.    Buffalo    Forge   Co..    MontreaL 
Can,    Falrtianks-Morse    Co,,    MontrML 
Darling    Brothers,    Montreal, 
U'OIler     Centrifugal     Pump    4     MaA, Co..    Philadelphia.    Pa. 
Vatlonal   Mach.  ft  Sup.  Co..  Hamilton, 
\^'m.    R.     Perrin    Co..    Toronto. 

The    SmartTumer    Uach.     Co.,     Ham llton. 

Southwark    Fotmdr;    ft    Machine    Co., Philadelphia. 
Wra.    T«l    Companj.    Toungstown,    O. 

i'liiiips,  all    Kinds, 
Can,    Iluftalo    Forge   Co,,    Montreal. 
i'liarl™  F,    Klmes  Eng.    Worka  Chicago 
liarlliig    llTOlhers,    .Montreal, 
Owen    Sound    Iron    Works    Co.,    Owea Sound. 

Willinin    11.    I'criln,    Ltd.,    Toronto. 
Tlie    .Smart  Turner    Uach.    Co..     Ham. 

Pumps,   Electrically   l>rlven. 

D'Oller     Centritugal     Pump    4     Maoh. 
Co.,    Phlla<lrl|ihla,    Pa. 

The    Smart  Turner    Mach,     Co..     Han. 
llton. 

Pumps.    Ilydraullr. 
Can,     Roomer    ft    Boechert    Preaa    Co., .Montreal. 
Charles    F.     Klraoe    Eng.     Worka,    Chi 
cagn.   111. 

Darling    Brotliers,    Montreal, 
.Sinnrl  •riniu'i     .\l;irli.    Co..     lliiniilton. 
Southwark    Foundry    ft    Machine    Go.. Phil.iRlphla. 
Wm.    It.    P.rrin,    Ltd,,   ToronU. 
Wm.    To.1   Co.    Youngatown,    O. 
Watson^tlllman    Co,,    Aldene,    N.J. 

Pumps    for    Oiling    Systems. 
3.     F.     Bowser    ft    Co..    Fort    Wayne. 

Dariing    Hriithen,    Montreal. 
.Sm.-ui  Tiii-11,1     Marti.    To..    Unmilton. 
Wm.    Tod    Comimny,    Toungstowa,    O. 

Pump    Iveatliers. 
Oraton  ft    Knight   Mfg.   Co.,   Montreal, 
Southwark    Foundry    4    Machine    Co., 
Philadelphia, 

Punches   and    Dies, 

W.    H,    BanHeld    A    Bona,    Toronto. 
E,    W,    Bllw   Co,.    Brooklyn,    N,T, 
Brown,     Boggs     Co.,     Ltd,,     Hamlltoo. Canada. 

Can,    BuITalo    Fmre   Co,,    Montreal. 
Can,    Falrtianks-Morae    Co,,    Montreal, 
Scott    Bros.,    Halifax,    Bng, 
Gardner,    RobL,    4    Son.    Montreal. 
Glc^e    Machine   ft    SUmplng   Co. 
A.    B,    Jardlne  ft    Co,,    Hespeler.    Ont. 
Pratt  4    Whitney  Co.,   Dimdas,   OnU 
Toledo   Machine   ft   Tool    Co,,    Toledo, 

O. 

Punches.   Power. 

John    Bertram   ft   Sons   Co.,    Dundas. 
Rliss.    B,    W.,    Co,,    Brooklyn,    NT. 
Brown,     Boggs    Co.,     Ltd.,    Hamlltou Canada, 

iJlrarrl    Machine    ft    Tool    Co.,     Phila- 
delphia.   Pa- 

Nlles-Bement-Pond   Co..    New    Tork. 
Watson-Stillman    Co.,     Aldene,     N.J. 

Punches,   Pneumatic, 

Jno,    F,    Allen    Co,,    New    Tork, 
Punching    Machines,    ITorlzontal, 
Bertrams.    Ltd.,    Edinbnrgh.    Scotland, 
John    Bertram    ft   Sons   Co..    Dundaa. 
miss,   B.    W,,    Co.,    Brooklyn.    NY. 
Brown.     Boggs    Co.,    Ltd.,    Hamilton. Canada. 

Long     4     AJstatter     Co..     Hamilton 
Ohio. 

Niles  Bement-Pond   Co..    New    Tork. 
P.yrometcrs. 

Canadian     Hosklna.     Limited,    Walker- Tllle,   Ont 

Shore    Instrument    &    Mfg.    Co.,    New York  City 

Thwing   Instrument  Co.,    Philadelphia. 
Pa. 

Onarterlng   Machines. 
John   Bertram   4   Sons  Co..    Dundaa, 
Nllea-Bement-Pond    Co,,    New    Tork, 

Ratchet    Wrenches. 
Wells   Brothers   Co.,    OreenHeld,    Mass. 

Railing,    Iron    and    Brass. 
Canada     Wire     A     Iron      Goods     Co.. Hamilton,   Ont 
Dennis  Wire  4   Iron  Works  Co.,   Lt.l,, 

Ixmdon.    Canada. 
Rail   Benders, 

.Mies- Bement-Pond  Co..  New  York. 
Railroad    Tools, 
Can.   Fairbanks-Morse  Co..   Montreal. 
Niles-Beinenf-Pond  Co.,   New   York 

Railroad    Tools,    IlTdraiiMc. 
WatTOn-Stlllman    Co.,    AMeae.    N.J 

Rapping  Plates. 
Sterens,    F,     B..    Detroit,     Mich, 

Ratchets. 

Keystone   Mfg.    Co.,    Buffalo.    .N.T. 

Raw    Hide   Pinions. 
Ganlner,   Bobt,,  4  Son,   .Montreal, 
Hamilton      Gear      4      Machine      Co,, 
Toronto. 

Jones    4    Gla«.sco,    Montreal. 
Smart  Turner    Machine    Co..    Ilaniil:..n. 

Reamers,    Adjustable. 
C4in.    l-'Aiibankiv-.Monie  Ca.   MontreaL 
CleTelaiid    Twist    Urlll   Co.,    Clerelud 
,\lon.e     Twist     llrUl     ft     Machine    Co., 

New    lliNltonl. 
Pratt   ft    Whitney  Co,,    Dundas,   OnU 
Wells    Hrothem   Co.,    Oreiuitlnld,    Sim, 

Reamers,    llrldge,    Kxpiuiding 
and    High   ttpecd, 

Buttcrllold    4    Co.,    Kock    Island.   Que. 
Can,    lalibankvMorsr  Ca,   MontreaL 
Cleveland    Twist    Drill    Co,,    Clereland. 
M-irae    TwUt     Drill     4     Machine    Ca. 

.New    Hodford, 
Pratt  4   Whitney  Co..    Dundaa,   Ont 

■teamvr   Fluting   ,Machlnee, 
Garrln   .Machine  Co.,   New   York. 

Reamers.     Pipe,    Cylinder    and 
l.u iitlv 

Biittertleld  4  Co..  Rock  Island,  Que 
Can.  I'alrbanks-Monie  Co.,  Montreal, 
Cleteland  Twist  Drill  Co.,  t^eteUnd 
.Morse    Tirist     Drill     ft     .Machine    Co., 

New    H»<lford. 
Pratt    ft    Whitney    Co.,    Dundaa,    Ont 
Whitman     4     Ramee     Mtg,     Co,.     St. 
Cathariuca,    Ont 

Wilt  Twlat  Dnll  Co.  of  Canada,  Ltd.. 
WalkervUIe.    Ont 

ReumUg    Ma<'hlnes,    Pnrumutlo. 
Cleveland     I'noumatlc     Tool     Oo.,     af 

Canada.    Toronto. 
Independent      Pneumatic      Tool      Oo,, 
Chicago, 

Reamers,    Steel    Taper    »nd ,Selr-Feedlng. 

Buttertleld   4   Ca,    Rock    Island,   Que, 
Can.   Fairbankft-Monie  Co.,   Montreal. 
Cleveland    Twist    DriU    Co..    Cleveland. 
A,   B.  Jardine  4  Co.,   Heapeler,  Ont 
.Morse    Tnlst    Drill    A    .Machine    Ca, 

New    Bedford. 
Pratt   ft   Whitney  Co..   Dundaa,   Ont 
Wilt  Twist  Drill  Co..  ol  Canada.  l.td.. 

Walkerrllle,    Ont 

Rebuilt    Machine   Tools. 
.New   York   Machy.   Co.,   New   Tork. Reels, 

Baird   Machine   Co.     Bridgeport,  OoBU. Rheostats. 

Toronto    &    Hamilton      Electric     Co., 
Hamilton,   Ont 

Rivet    Machines. 
Buffalo  Forge  Co.,  Buffalo.  N.T. 
National    Machinery   Co.,   TUTin,   O. 

Rivets,  Tubular.  Bifurcated. 
Parmenter  ft  Bulloch   Co..   GananoQu& 

Rivets.   Iron.   Copper  and   Brass. 
Parmenter  &    Bulloch   Co.,  Gananoque. 

Riveters,    Pneumatic,    Hydraulic. 
Hammer.    Compression. 

Jno.    F.    Allen    Ca.    New    York. 
Can.    Fairbanks-Morse  Co..   MontreaL 
aeveland     Pneumatic     Tool     Co.     ol 
CnuL.la.    Toronto. 

Independent    Pneumatic    Tool    Ca    o* 
Chicago,    111. 

Mesta   Machine   Co.,    Pittsburg.    Pa. 
National  .Mach.  4  Sup.  Co.,   Uamlltos 
NUes-Bement-Pond    Co,,     New    Tort. 
Southwark     Kcmndrv    ft     .Machine    Co., 
Philadtlphla. 

Watson-StiUman   Co.,    Aldene,   N.J. 

Riveting    Machines.    Elastic 

Rotary   Blow. 
Girarrt     Machine    4    Tool    Co.,    Phila- 

delphia.   Pa. 
Grant    .Mfg.    4    Machine    Co.,    Bridge- 

port,   Conn, High-Speed    Hammer    Co.,    Rochester, 

N.T. P.  B.   Shnster  Ci..  New  Haren,  Cau. 
Southwark    Foundry    A    Machine    Ca, 
Philadelphia. 

Rolls,   Bending. 

John    Bertram    ft    Sons    Co..    Dundas. 

Ont. 

Brown,     Boggs    Co..     Ltd.,     HamBtoo, 
Canada. 

Niles-Bement-Pond    Co.,    New    Tort. 
Toledo    Machine   4    Tool    Co.,    Toledo. 

Rolling    Mill    Machinery. 
Mesta    Machine    Co..    Pittsburg,    Pa. 
Wm,    Tod   Co,,    Yotmgstown     O. RooOng. 

Can.   H.   W,  Johna-Manrllle   Co..  Ltd., 
Toronto. 

Rubber  Mill  Machinery. 
Bertrama.    Ltd.,    Edinburgh.    Scotland. 
Can.   n.   W.  Johna-Manrille  Ca,  Ltd., Toronto. 

Rules. 

Brown  4  Sharpe  Mfg.  Co,,  Providence, R,I, 

James   Chesterman  4   Oo,.   Ltd,,   Shef- field,   Eng. 
L.    S.    Starrett  Ca,    Athol.    Man, 

Safety   Set   Screws. 
Allen   .Mfg,   Co.,    Inc.,   Hartford.   Coon .«Bnd    Blasts. 

Curtis    Pneumatic    Machinerj    Co.,    8t 
l.oiiis.    Mo. 
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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  turnini; 
the  outside  of  the  shell.  We  have  made  these  turrets 
for  years,  and  can  fit  thcni  to  any  make  or  size  of 
lathe,  old  or  new. 

Styla  G 

Catalog  and  full  details  on  request 

Fay  &  Scott,  Dexter,  Me. 

Marking  High  Explosive  Shells 
The  device  employed  in  marking  tlu' 
base  of  tlie  shells  in  this  machine  dif- 

fers   nialerially    from   any    other   method 
use. 

The   blow    is    bronght    to    bear    on    each 
individual     letter     and      figure     succes- 

sively   and    with    absolute    uniformit.v 
A  d  3  u  s  table    to 
give    shallow    or 
deep    impressinii. 
FIFTEEN    SEC- 
OiNnS'  TIME  for 
marking  perfect- ly one  Shell.  For 

IS -pound,       4  5" a  n  (I     CO  -  pound 
Shells. 

Cut  Showing 
Markine  on   Shell 

Full      partirulari 
on  request. 

The  Grant 

Mfg-.  and 
vlachine  Co. 

3riclgeport,  Conn. 

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

Band  Tu 

Attach- ment for 
Lathes. 

This  attachment  will  fit  any  engine  lathe,  and  with  its  use 
you  can  turn  the  copper  band  on  Shrapnel  Shells  down  to 
size  required  and   burnish   theni  aU   in   one  operation. 
With    thi.s   device ill    guarantee    an    output    of 

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

(.'astings  are  supplied  by   us. 
WHITE    FOR    PARTICVLARH. 

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

SPEED  and  ACCURACY 
the  two  most  iinpo)-tant  factors  in  the  machining  of  shrapnel 
and  4.5  shells,  speed  and  accuracy,  can  be  achieved  when 
turning  copper  bands  by  using  this  machine. 
The  cut  below  shows  our  band  lathe  with  Toilet  chuck  tail 
stock,  which  we  have  ui.inufactured  for  one  of  the  largest  shell 
makers  in  the  United  States.  His  dnil.v  outpnl  averages  40  to 
45  shells  per  hour. 

'This  lathe  was  designed  and  built  by  us  especially  tor  this 
work.  It  is  of  sufficiently  heavy  construction  to  euable  it  to 
stand  up  under  the  strenuous  work  demanded  of  shell-makmg 

up 

nachiuery 

Most  of  the  largest 
adopt  it.     Let  us  tell 

nufa<turers    have    found    it   llrofttahle   to 
u  why.     We  invite  your  Inquiry. 

The  Jenckes  Machine  Co.,  Limited 
SHERBROOKE,  QUEBEC 

Branches  at  Toronto.  Ontario,  72S  Traders  Bank  Bldg. 
Mnnireal,  Que..  30;i  E.  T.  Bank  Building. 

St     Catloiriiips,   tint.:   Cobalt,  Out.; 
V.in.oiivr,    B.C.:    .Nelson,    B.f. 

Ij  what  i/uu  want  is  not  advertised  in  th>s  issue  consult  the  Buyers'  Directory  at  the  back. 
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\'ohuiu"  XIV. 

!>j>iiil    lllunt    ̂ .vatrniii. 
Whitlnc      Foundry      Equipmrnt      Co.. 

llancr.   lU. 
8mw  HIadn. 
DImaood     Saw     k     Stuapiut     Worki. 

BufliJo.    N.T. 

Sanr    Table*. 

Hub   Micbtn>    WrMln«    A    ConIr><-lli« 
C&.    rtiil>aelpU>.    I'm. 

Ban    ̂ harpMilns    M*chlnri>. 
Nutirr   A    llimn   Co..    lUludlle.    N.K 

Saw   Mill    Machlnrry. 
A.    B.    Wi:ii.ra»   MiobT.    Co..   Toronto 
Can.    Kalrtunk*-U£Tw  Co..  UootnaL 
Oimnrr.    IU*U   k    Son.    MonlmL 
Curtis    I'QvunuitJe    Mav-hlnerr    Ca.    at. Lotilf.     Mo. 
Nstlnotl   Uieh.   *  Sup.  Col.   HimUtoo. 
Pkvlanlh    Foundrr.    riMadnille.    Qur. 

Sarra,  Ilich-Sprfd.  Frlrllon. 
Hunter    .Saw    A    Machine    Co..    PltH- 
bui«.   Pa 

Unia    Machine    Co..    Pillaburi.    Pa. 
NuVer  k    HaniM   Co..    lllnktale.    .\  tl. 

fiaivn.   Inarrtrd   Tooth. 
Tabor   SJff     Ca,    PhUadelphla.    Pa, 

Sawa.    Hark. 
0«n.    FalrtMinU-.Moiae  Ca.   Mootiral. 
Plamond     Saw     k     Stamplni     Worka. 

UufTalo. 
Poi4. Smith     Machine    Co..     Hamilton 
Oarrln    Machine    Co..    New    York. 
U    S.    Stanrtt    Ca.    Atbol.    Maia 

Sa>v«.   rirt-nUr   Metal. 
Hob    Machine    Welding    k    Contracllnj 

Co..    PhUadelphU.    Pa. 
Hunter    Saw    A     ll.chmf    Co.,     Pitt.* 

burf.    Pa 
Taboe   Mf«.    Co..    PhUadelphla.    Pa. 

Sn\Ts.  Hot  and  Cold. 
Hunter    Saw    k    Machine    Co..    Pitta 
bum.    Pa 

Mr«t«    Michine    Co..    PittshilrRh. 
Nutter  k   Baraea  Ca.   Hlnadale.   N.H. 

Scleroacopes. 

L.    S.    Tarshu   i    Son^i.    .Moiitr.-al. 

8rr»w    Machtne    Prodncta. 
Wallace.     Bamea    Co..     Bristol.     Conn. 

.«rren    Machlnea,    Hand. 
.\iitoinatU. 

Brown  &  Sharpe  Mfj.  Co..  Prorldence. 

Can.    ra!rhank»->ronie  Oi,   Montreal 
tJurrln    M.chlne    Co..    New    York. 
Qliard    Machine    &    Tool    Co.      -»bna 
delphla.  Pa- 

BlJI.    a.rke   k   Ca.   of   Chicago.   Chi- cago.   III. 
.\.    B-   Jardine  k  Co..    He«peler. 
.Motch    A     Merryweather    Machv.     Co 
Cleveland.    O. 

National  Mach.  k  Sup.  Co..  Hamilton 
new      Britain      Machine      Co..      .New Britain.    Conn. 
Pratt   k   Whitney   Co..   Diinda^.   Ont. 
Warner  A  Swasey  Co.,  Clereland.  O. 
A^    R.    WilHanw   M.chj.    Co..    To^o^tr, 
Windsor   Machine   Co..    Windsor,    Vt. 

Screw    Mnchlr 
Spindle. 

•«.   Multiple 

Machine      Co., New       Britaii 
Britain.    (.d.._. 

Windsor   Machine   Co..    Windsor.    V>. 

Screw   Plates. 

Bntferlteld   A    Oa .    Rock    Island.   Oue. 
Can.  Tap  A   Die  Co..  G»It.   ()nt 
A.    B.   Jardine  A   Co.,    Hespeler. 
Home    Twist     Drffl     A     Mschine    Co 
New    Bedford. 

Wdla    Brothers   Co.,    Oreenfleld,    Maas. 
Wlfty  A  Russell  Co..  Oreenfleld.  Majs. 

Screw    Slotters. 

Qarrin   Machine  Ca,    New   York. 
Pratt  A   Whitney  O-i,   Oundaa.  Ont. 

Set    Screwfl,   Safety. 
Allen   Mfg.    Co..   Hartford,    Conn. 

Seeond-Hand    Slaihlner.v. 

New    York    Machinery    Co..    New    York. 
Oardner.    Robt.    A    Son.    .Montreal 
Can.  Drawn  Steel  Co..  Hamilton,  Onu 
Gardner,    Kobt-    A    Son.    .Montreal. 
Natlocal  Mach.  A  Sup.  Co..   Hamilton. 
NUes-Bement-Pnnd    Co..     New     York. 
PleaalSTille    Foundry.    PlesatBrille,    Que. 
The  Smart-Turner   Machine  Ca.   Ham- 

aton. 
Union    Drawn    Steel    Co..    HamHton. 

Shaaka.   Stralcitt  and   Taper. 
Jscobs    Mfg.    Co..    Hartford,    Conn. 

Shniirra. 
John   llcrlram  A   Bona  Ca.   Dundaa. 
Can.    Falrbankv.Morae  Ov.    Mmlreal. 
Canala    Marliy.    Corp..    Gall.    Out. 
FOM   A    Hill    Machy.    Co..    Montreal. 
Oanlncr.    IliihU.    A    Son,    Montreal. 
Glranl     Machine    A     Tool     I'o..     I'hUa- 

deU<)<la.    I'a Hendey    Machine    Ca,    Torrtngton,    VL 
IIUI,    Clarke   A    Ca.    of    Chicago,    Ctil 

cage.    IlL 
.■iliaftli.g. 

A.    K.    Williams    Machy.    Ca,    Toranlu. 
Can.    Falrbanks-Morae   Ca,    Mo^tn-al 
Menla    Msohine    Co..     Pltlahurg.     I'a. NUea  Bement  roml    Ck>..     New     York. 
Pratt    A    Whitney    Oa,    Uundai,    Onl. 

Sliarprnlns    SConea. 
Carboninlum  Co..  Niagara  FalU.  N.Y. 
Norton     Ca.     Wotvratrr.     Maaa. 

ShnvlnKK.    ScparuCora. 
Can     llMSalo    Focge    0>..    Montreal. 
9hel.lin».     Ltd..     Oalt.     OnL 

.ShforlnK     Mocblnea.    Aofle    Iron, 
Bur  and   Cate. 

John    Bertram   A   Sons  Ca.    Dundaa 
Brrtrams.    Lttl..    Gillnburgh.    ScuUau  I 
Glranl     Machine    A    Tool    Co..     Phila- 

delphia.   Pa 
A.     B     Janllne    A    Ct>..    Heapeler. 

Nlles  Bi-nienl-Pond    Co..     New    York. 
Srolt    Broa..    Hallfaj.    Fng. 
Toledo    Madllne   A    Tool    Ca,    Toledo. 

Sheara,    Power. 
John    Bertram    A    Sons   Co..    Dundaa. 
Bliss.    K.     W..    Ca.    Brooklyn.    N.T. 
Bnwn     Boggs     Ca,     Ltd.,     Harallt  m. 
Canada. 

Buffalo   Fnnre   Ca.    BulTalo.    N.Y. 
QlraM    Machine    A    Tool    Co.,    Phfla- 

delphla.    Pa. 
Mesta    Machine    Co..    Pittsburg.    Pa. 
NationsI    Mschr.    Co.,    TIITln.   Ohio 
Nttlnnsl    Msch.   ft   Sup.  Co..   Hamlllnn 
Nnes-Bpmi>nt  Pond     O,.     New    York. 
Scott    Bros..    Halifai.    Bng. 
Toledo    Machine    A    Tool    Co.,    Toleilo, 

Shenra,    I.,eTer.    H.vdmnllc. 
Me-s'a    .Vnchlne    Co.,    Pittsburg.    Pa. 
Watson-Stillman    Co..    Aldene.    N..I. 

Slienrn.   Pnenmstlc. 
.Inhn    p.    Allen    Ca.    New   York. 
ToIMn    Machine   A   Tool    Ca,    Toledo. 

Ohia 

Sheet     Metnl     Working    Tools. 
Bsird    Mschine   Co..    Bridgeport,  Conn. 
Bliss.    K     W..    Co..    Bronklvn.    N.Y. 
Brown.    BoKKs   A    Co..    Hamilton.    Can 
Steel     Bendlnj     Brake     Works,     Ltd., 
Chatham.    Ont 

Shell    Handing    Marhlnea, 

Hyrtranllc. Wm.    Cramp    !k    Sons    Ship    ft    Enirlne 
BWg.    Co..    I'hiladelphia.    Pa. 

Can.    LocomoHre   Co..    Kingston.    Ont, 
Ooldle    ft    McCullooh    Co.,    Oalt,    Ont. 
I  ymbnmer.    Ltd..    Montreal. 
.Motch     ft     Merryweather     Machy.     Co.. 
Clereland.    O 

Watson-Stillman    Co..    .Aldene.    N.J. 
West   Tire  Setter  Co..   Rochester.   NT. 

Shell    T.athes. 
Oarlock-Machinery.    Toronto. 
Jenckes  Machine  Co..   Sherbrrwke,  Que. 
Kellojrg   ft    Co..    Toronto. 

Shell    MannfaHnrlnB   Tools. 
Amalgamated    Machinery    Corporation. Chii ru. 

Fmnk   Toomey.    Inc..    Phflftdelphia,  Pa. 
Oarlock-Machinery.    Toronto. 
New    York    Machinery    ETChanpe.    New 
York. 

Hill.    Clarke   A   Co.   of  Chicago. 
Shell    Palntlnp   Machine. 
Can.     Buffalo    Forve    Co..     Montreal. 
Can.    Locomotire    Co..    Kingston.    Ont 

Shell     Screws.    Headless. 
Blake   ft   Johnson.    Wsterbnry,    Conn. 

Shell    Riveters. 
Grant    Mfj?.    A    Machine    Co.,    Bridge- 

port,   Conn. 

Shrapnel    Shell    Marker. 
Brown-Boggs    Co..    Hamilton.    Onu 
Holden-Morgan    Co.,    Toronto, 
Nr.hlc    A    Weatbrook    Mfg,    Oo.,    Hart- 

ford,   Conn. 

Shrapnel    Sand    Blasts. 
W.    W.    Sly    .Mfg.    Co..    Cleveland.    O. 

Side   Tools. 
Armstione    Bros.    Tool    Co..    Chicago. 

Sirens.   Electric. 
Lintji-Poner    Co..    Toronto. 

Silver    Solder. 
Geo.   H.   Lees  A  Co  .   Ltd..   Hamilton. 

Ont. 

Sloltrrs. 
(larrln    Machine   Co..    New    York. 
NUes  Bemrnt  Pond    Co..     New     York. 

Sniiikratncke. 
PIOBUTllie    FoilDdry,    Plesalnllle,    Que. 

Sockets. 
Brown  k  Shanisi  Mfg.  Co..  Prorldeuce. Il.l. 

Clryeland    T\Thil    Drill    Co..    CleTeland. 
Keystone    Mfg.    Ca,    BulValo,    N.Y. 
.Mo.leni   T.,ol   Co..    Krte,    I'a. Morae    Twist     Drill     A     .Machine     Co.. 
New    Be^ltont. 

Wilt   Twt.t   Drill  Oa   of  Canada,   Ltd., 
Walkcrville,    Ont. 

Whilnian     A      llsmea     Mfg.     Co..     St. 
Catharines.     Onl, 

J.    H.    Willlami   Ca,    BrookLvn,    N.Y. 
Snhlrrlna    Irons. 

Brown.    Boggs   A    Co..    Hamilton.   Can. 
Solders. 
Tallmsn  Brass  A   Metal  Co..   Hamilton. 

Sprelnltlen.    Elertrlr. 
Llnti  Porter    Co..    Toronto. 

Special    Machinery. 
.AnimroUK     Unw.,     Toronto. 
W.    II.    Bnnflrlct    A    Sons,    Toronto. 
Joliu    lli'itrnm    ft    Sons    Co,    Dundaa. 
Baled   .Machine  Ca.   Bridgeport.  Conn 
Hlliis.    K.    W.    Co.,    Brooklyn,    N.Y. 
Ilmnn.    Boggs  ft    Co..    Ilamlltun,   Can. 
Can.    I'airbanks.Morae   Co..   .Montreal. 
Cana<l«    .Ma.'hy.    Agency.    .Montreal. 
Ciiunnighum    ft    Son^    St.    Catharines. 

Charlm  F.   Klmea  Eng.   Works.  Chicago 
Konl-.Smitb    .Machine    Co..    llamtltuu. 
Oarrin    .Machine   Co..    New    York. 
Gooley     k     Bdlund.     Inc.,     Courtlaud. 

N.Y 

Grant  Mfg.   A  Machy.   Co.,  Bridgeport, 

National   Electric  Welder  Co..   Warren, Ohio. 

National    Forge  A   Tool   Ca,    Erie,    Pa 
National   Mach.   A   Sup.  Ca,  Hamilton 
PlcsaUTllle    Foundry,    Pleaelsrille.    tjiie. 
Smart-Turner   Machine   Co..    Hamilton. 

Spike    Machln 
The  Smart-Tui ilton. 

Machine  Co..  Ha 

Sprlnit  rollers. 
Baird  Machine  Co.,  Bridgeport.   Conn. 
Oarrln   Machine  Co..   New  York. 

Springs,    Machinery. 
Clereland   Wire  Spring  Co..   Cleeeland 
Jss.    Steele.     Ltd..    Guelnh     Ont 
Wallace,     Barnes    Co..     Bristol.    Conn. 

Sprlns  Making   Machinery 
(Aufomatl.). 

Baird    Machine   Co.,    Bridgeport,   Conn. 
Sprockets,    Cbaio. 

Morse    Chain    Co..    Ithaca,    NY. 

Philadelphia     Oear     Works,      I'hiialcl 

Phil 

Iron      Goods     Ca. 

Works  Ca,   Ltd. 

Stairs,    Iron. 
Canada      Wire     A 

Hamilton.    Ont Dennis   Wire  A   Iroi 
London.   Canada. 

Stanipine. 
Duncan    Electrical    Co..    Montreal. 

Stamping    Machinery. 
Broini.    Boggs  A   Co..   Hamilton.   Can. 

Stationary    Ladders. 
New    Britain    Machine    Ca,    New    Bri 

tain.    Conn. 

Slentn   Speelaltles. 
Sheldons,    Ltd.,    Gait.    OnL 

Steam    Separators    and    Traps. 
Can.    Fairbanks  Mome    Co.,    Montr<>al. 
Can.    Sirocco  Co.,    Ltd..    Windsor,  Ont 
Sheldone.    Ltd.,    Oalt.    OnL 
The  Smart -Turner  Machine  Co..   Hub 

ilton. 
Steel    Alloy. 
Vanadium     Alloys     Steel     Ca.      Pitts- burgh,  Pa. 
Vulcan   Crucible   Steel   Co.,   Allquipps, 

Pa. 

Steel   CbalDS  for  Palp  Mill 
and    Saw   Mill. 

Ple»sl»»llle    Foundry.    PlenlaTDle,    Jue- 
Hamilton, 

Steel    Bench   L,effs. 
New    Britain    Machine    Ca,    New    Bri 

tain.    Conn. 
Steel    Bending   Brakes. 

Steel      Bending      Brake     Works.      Ltd.. 
•Tiafham,  Ont 

Steel,   Cold    Rolled. 
Can.   Drawn  Steel  Co..  Hamilton.  On' 
A.    C.    Leslie    A    Co..    Ltd.,    Montreal. 
Union     Drawn     Steel     Co..     Hamilton. 

Ont. Wallace,    Bamea    Co..    Bristol.    Conn. 
Steel    Driinis. 
Smart-Turner   Machine   Co..    Hamilton. 
Ont. 

Steel    Pressnre    Blowers. 
Can.    Buffalo   Forge   Co..    Montreal. 
Can,    Falrt)anta-MoTse   Ca.    Montreal. 
Sheldona,    Ltd.,   Oalt.   Ont 

Steel,   all    kinds. 
Lacliawsuna     Steel     Co.,     Lackawanni 

Steel,    Illih    Speed. 
Armstrong      Whltworth      of      Caaada, 

Ltd.,     .Montreal. 
Can.    Falrt>anks-.Mora«    Co.,    MoDtrsaL 
H.    A.    l>r\iry    Co.,    Lul..    Monlreal. 
1'h(«.    Firth  ft  a<ins.   Montreal, 
llankridgr    Br.w     Co.,    Boston.    Maas. 
National  .Mach.   A  Sup.   Ca,  Hanultoo. 
Vanadium      Alloys     Steel     Ca.      Pltte 
burg.    Pa. 

Vulcan   Crtidble   Steel   Ca.    AHaulppa. 

Slit'l    Die    Encravlnc. 

Noble    A    Weatbrook    Mtf.    Oa,    Hart 

Steel    Vanatlliim. 
Vanadium     Alloys     Steel     Co..     Pitts 
burgh.   Pa. 

Vulcan    Crucible   Steel   Co..    Allqulppa, 

Stock    Racks    for    Bars,    Plplna 

Etc. 

New    Britain    Machine    Ca,    New    Bri tain.    Conn. 

Stoeks    for   Dies. 

Wells    Br«s.    Co..    QreeBfleM.    Maav 
Stocks.    Pipe. 

Butterfleld   A    Co.    Rook    Island     Que 
QreenfleM     Tap     A     Die     OoTporatloc Greendeld.    Maai. 

Stools,    Steel,    Shop. 

Dennis   Wire  A   Ira   Work!  Oa,  Ltd. 
London.   Canada. 

Storage    Systems. 

S.     P.     Bowser    A    Co.,     Fort    Wayne Ind, 

Stoves,   Electric. 
LlnU  Porter   Co.,    Toronto. 

Straight    Edges. 

Steel     Bending     Brake     Works,     Ltd. Chatham,    Ont, 

Slralgbtenlng    Marblnery. 
Baird  Machine  Oj.,  Bridgeport,  Conn. 
Bertrams,  Ltd..  Bdlnbuish.  SooUand 
National   .Mach.   A  Sup.  Ca.  Hamiltaa. 

Structural    Steel. 

La_ck^wanna    Steel    Ca,     Lackawanna, Owe 

So Stud   Driver. 

Keystone    Mfg.    Co,    BulTalo,    N.Y. 
Switchboards    and    Telephones. 
Linlz-Porter    Co..    Toronto. 

Toronto     A      HamUlon      Electric     Oa, Hamilton. 

Tanks,    Oil,    Etc. 
S.  F.  Bowser  ft  Co.,  Fort  Waynclnd. 

Tanks,    Steel. 

John    Inglia   Co..    Toronta 
PlesslsTlIle   Foundry.    fleaslarUle    Qus. 
Toronto  Iron  Works,  Ltd.,  Toronto. 

Tanks.  Pressui'e. Toronto  Iron  Workl,  Ltd..  Toroato. 
Tank   Wagons. 

Toronto  Iron  Works.  Ltd..  Toronto. 

Tapes,  Measorlns. 

■■^fi   Chesterman   A   Co..    Ltd..   Skef- 
Held.    Eng. 

Tapes.    Friction. 
Can.    H.  W.  Johna-MaayiUe  Oa,  Ltd., Toronto. 

Tapping  Machines  (Pneamatlc). 
Cleveltnd      Pneiunatte      Tool     Ca      n* 

Canaila.    Toronta 
Independent       Pneumatic      TooJ      Co.. Chicago.     HI. 

Tapping     s|u«.i,in^„    ^q^ Attaellinrnts. 

Baker    Brothers.    Toledo,    O. 
John    Bertiam   A    Sons  Co.,    Dundaa. 
GarYln    Machine    Ca,    New    York. 
The   Geometric   Tool   Co.,    New   Harsa 
Girard     Machine    A    Tool    C«.,    PbOa- 

delphla     Pa. 
Oreenaeld     Tap     A     Die     CorporatloB, 

lir^enlleld.    ^lass. 
J,    H,    Hall   A    .Sons.    Btantford,   Ont 
A,    B.   Jardine  A    Co..   Hespeler. 
Landis    Machine   Co..    Waynesboro,  i'a. 
Manufacturers     Equipment     Co.,     Chi- 

cago.   HI. .Modem    Tool    (3o,.    Erie.    Pa. 
Miircliey    Machloe    A    Tool    Co..     De- troit 

Niles  Bem-nt-Pond   Co,.   New  Tort 
Rickart    Shaper    Co.,     Brie,    Pa. 
L,    S.    SUrrett    Oa.    Atbol.    Mass. 
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ECONOMIC  WATER   OIL 
SHELL   iMAKlFACTL'KEBS   use   ECONOMIC  WATEI!   OIL  for 
METAL   CTTTING  of  every   description;   it  will  not   gum   nor 
rust,  and   It  SAVES  TIME   AND   LABOR. 

UE    CAN    .SAVE    YOU    60%    In    the    COST    of    your    fUTTIXO 
MIXTURE    BECAUSE 

ONE   (iALLON    nf  BCONOMIC  WATER   OIL  ■nill    mi.^    readily 
with    30    to   50    gallons    of    WATER,    making    a    thick,    creamy 
emulsion,    and    giving    you    a    cutting    mixture    which    will    not 
onlv     be     satisfactory,     hut     will     produce     very     ECONOMIC 
RESULTS. 

One    TRIAL    ORDER    will    pr our    STATEMENT. 

Made  in  Canada 

Canadian  Economic  Lubricant  Co. 
LIMITED 

1 040- 1 042  Durocher  St.  MONTREAL 

More  than 

100,000,000 
(on^  hundred  million; 

Cubic  Feet  of 

ELECTROLYTIC 
OXYGEN 

used  in  Canada  and  the  U.S. 
annually.  Purity  over  99.6  . 
We  make  this  oxygen  and 
will  be  pleased  to  quote 
you.   Write! 

LEVER  BROS.,  LIMITED 
OXYGEN  DEPT. 

TORONTO 

WHY  NOT  APPLY  the 

OXY-ACETYLENE  WELDING  and  CUTTING  PROCESS 
For  your  REPAIRS  and  in  your  MANUFACTURE? 

It  SAVES  you  MONEY.     It  BRINGS  you  MONEY. 

-OXYGEN— 
—PURE,  EFFICIENT,  SAFE,  LOW-PRICED- 

WELDING  and  CUTTING  PLANTS  as  well  as    Pure  DISSOLVED  ACETYLENE 
Portable  and  Stationary supplied  by 

L'AIRUQUIDE  SOCIETY 
the  World  over 

MONTREAL 

!  OXY-ACETYLENE  PEOPLE- 

Broken  Engine  Cylinder 
in  short  tini< 

-PERFECTLY  RECLAIMED  by  WELDING 
and  at  low  cost.      (See  white  line.) 

Ask  for  more  information— DO  IT  NOW- 
Use  THIS  COUPdN,  Please. 

L'Air 

Li<i 

aide    Society, 
MONTREAL, Mais 

P.Q. 
..neuve. 

Gpi 

uhlig 

tlemen,— Will 
tion  to  me,  p you    please    send 

istpaid,  your  New B 
vithoir )ulilcl  ; 

Xam, 
Addri 

I'rovi 

ice 

Date  .. 

Busin 

ess 

CM. 

Ij  what  you  want  is  not  adoertised  in  this  issue  consult  the  Buyers'  Directory  at  the  back. 
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Tap«.    Ailjudkblr. 
Oamftrie   Tool    Co..    N>w    Butn. 
Mannfacturan     Equipment     Co..     Ctal 

c«so.    Ul. 
iluTCliej    Machine    A    Tool    Co..     L>« 
UoiU 

Tkpa,    DIM   KDd    Wrenrhea. 
Butttrflfia  A  Co..   Boo*   laland.   Qua. 
C*n.    Falrbanto  MopM    Co..    ilootrMl. 
Can.   Tap  A    l>le   Ca.   Oall.    Ont 
ClMdaivl    TwUt    Urtll    Co..    Or»rtan<l 
Oeoanetrie  Tix^   Co.  .New    HaTcn.  Coiui. 
A.    a    Janllne  *    Co..    n»«peler. 
Uone    TwM     l>rtU     *     Machine     Co. 
New   Bedtonl.  ,^  .     ,, 

Miireliej  Machine  h  Tool  Co.  IVtrol  . 
Prall   *    Whllnrj    Co.    Oun.laa.    Ont. 
L.   S.   aurrrtt   IV),.    Athol.    Ma«a. 
Wells   Iliolhcr.   Co..   OrernflfU     «•*«. 
Win  Twl.it   Prill  Co   ot  Oana.la.   Ltd.. 

WfillnrTlIle.  l>nt. 

Trchnlral  Booka. 

The    Uacl,ean    PuWI«hlof    CO..     l-t<l. 
Tnronto. 

Tflfphonr   Syatema. 
Unti  Porter    Co..    Toronto. 

TralInK   Inatriimrnta, 
MrtnlllirKlriil. 

Shore     Inttrvmenl    A     Mfg.     Co..    New 
York   CitJ. 

TcatlOK   Labomtorle*. 

C»n       lii-<i..->  lk>n     *:     T.-^lme     Lalx>ra- 
loru*.    Ltd..    Montreal. 

Toronto  TeaUni    LalwiatorT.   TorcBto, 

ThrratI    Cuttlnr    Miwhlnoa. 
Can.    Falrt«nk»-Mor»e    Co..    Montl»«l 
0»rTln    Machine    Co..    New    Toi*. 
Ooometric  Tool  Co..  New  Haren.  Conn. 
Qlrmni    Machine    *    Tool    Co..    rhila 

oJwiiseld     Tap     &     Dte     CorpoimUo.i. 
OreenllfM.    Mass. 

Landia   Ma.htne   Co..   VfaToeahoro^a 
Pratt   *    Whitnej    Co..    r>unila«     Onl. 
National   Maehj.   Co.  Tiffin.   Ohio. 

Time  Cloika. 

Int«mat1ooal      Time      Recording      Co 

LinUl'nrter    Co..    Toronto. 

TInaniltba'  Toola. 
■a.    Haao    4    Co..    Hammnn   Can 

Tire  Sottlnit   Marhlnpa. 
llydraullr. 

William    U.    Perrin.    Ltd..   Toronto. 
Weat  Tire  SetUr  Co..  Rochester.   N.T. 

Tire.    WllCfls. 
Wella   Broa.    Co..    Oreenfleld.    Ma.« 

Toolmakera'  File". 
American  Swiss  File  A  Tool  Co..   New 
Tort 

Tool  Boxea.   Ste<-I. 
Can.    Steel   Products   Co..    Montreal 

Tool   IToUIers. 

AmutroDg     Broa.    Tool     Co.,     Chicago. 
Clereland    Twirt    Drill    Co.,    Clereland. 
Modem   Tool    Co.,    Erie.    Pa. 
Pratt   A    Whitney   Co..    Dira<fas.   Ont 
J.   H.   WUllama  Co..   Brooklyn.   N.Y. 

Tool   Room   Fartltiona. 
Can.    Wire    A    Iron    Goods   Co..    Ham 

Oton. 

Tool    Posts.    Lathe. 
Annstrona    Brw.    Tool    Co..    Chicago. 

Tool    Steel. 
*rin»tiong.  Whitworth.   Ltd..  of  Cana- 

da,   Montreal. 
Can.    Fairbanla-Morse    Co.    Montreal. 
Thos.     Finh    A    Sons.    Montreal. 
Hawkridge    Bros.    Co.,    Boston.    Mass. 
A.    C.    Leslie    *    Co..    Ltd..    Montreal, 
Nattonal    Mach.    A   Sup.  Co..  Hamilton. 
Volcan  Crucible   Steel   Co..    Aliqulppa. 

Tools,    Blarl 
A.    R.    Willi! 

nilhs',    Et*. 
Machy.    Co..   Toronto. 

Tools,  Electrical, 
A.    B.    WUliaims   MachT.    Co..   Toronto. 
Can.  n.  W.  Juhna-Manrale  Co.,  Ltd., 
Toronto. 

United  .'tates  Elec.  Tool  Co..  Cincin- 
nati,  O. 

TooU,   Uathe,  Planer  and    Slott^-r. 
Armstrong    Bras.    Tool    Co..    Chicago. 

Torches,    Steel. 
SteTBDS.    F.    B..    Detroit.    Mich. 
Armatrong,      Whitworth      oi      Cana»Ia. 

Ltd..    Montreal. 
Track  Bits. 

Tru.k    S>>trma. 
Nnrlh-m    Crane    Works.    WalkarrlUa. 
Whltliig      Foundry       ICqnUu&ent      Ca, 

llarrey.    111. 

Track   TooU. 
Can.   II.    W,  JohnlManTUla  Co.,   Ltd., 
Toronto 

Can.    Falrbanka-Moraa   Co,.    lloBtreal, 

Trnnnfortnera   and    Converters, 
A,    II.    wmiamK   Machy,    Ca,   Toronto. 
Can.     Falrbaiikri-.MorM    Co.     Mootraal, 
Tomnti>     A      Hamilton      Electric     Co., 

Hamilton.    OnU 

TranantUalon    Machinery. 
American  Pulley  Ca,  Philadelphia, 

Pa. A.    R.    Williams    MacJiy.    Co..   Toront.i. 
Can.     Kalrbanln-Mon«    Ca,     Montroai. 
Can.   Drawn  .Steel  Co.,   Hamilton,  Ont 
Hamilton  Oear  »   Mach,   Co.,  Toronto. 
Jones    .(:    |■!l«««^>.    Montreal. 
Main    Belting    Co.,    Montreal. 
.Morse    Chain    Co..    Ithaca.    N.Y. 
Ples>l.>IMe    Foundry.    PleaaHrilla,    Que 
F.    ne<l.l«way   A    Co.    Montreal. 
The  Smart-Turner  .Machine  Oa,  Ham- ilton. 

Tranninlsalon  Towers. 
Can.     Bridge    Co..    Walkerrllle,    OnU 
CanaMan      IngenollKind      Co..      Ltd., 

Moutn-al. Curtis    Pneumatic    Machinery    Ca,    8t. 
I,ouls.    Mo. 

Norlhi-m    Crane    Works.    Walkerrllle. 
Tallman  Bra.ss  A   MeUI  Co.  HamllUm 

Travellnit   Crivnea. 
.N'ortbem    Crane    Works.    Walkerrllle. 
Smart-Turner  Machine  Ca,   Hamilton, 
Ont. 

Whiting     Foundn      Equipment     Co.. 
Harrey.    111. 

Trolley    Hoists.    Elwtrlc. 
Northern    Crane    Works.    Walkerrllle. 
WhifinK      Foundry      Equipment      Co.. 

Harrey.    111. 

Tracks.   Lnmher  and   Kiln, 
Sheldons,    Ltd..    Oslt.   Ont. 
Northern    Crane    Works.    Walkerrllle. 

Trncka,    Faclory,    Freljrht,    Etc. 
Chambers.    Ltd.,    Toronto. 
ChSTTmsn     Double     Ball     Bearing    Co.. 

Toronto. 
Foundry       Equipment      Co. . 

I'alvrs,    llyilraallc. 

Can.     BcHimer    A     BoacJiert    Pi 

liar 
111. 

Tube    Expanders    (Rolle 

s). 

Tiiml>lit.s  Barrels. 
Bftlrd    Machine   Co..    Bridgeport.   Ctmn 
Northern    Crane    Works.    Walkerrllle. 
Whitine      Foundry       Equipment      Co., 

lUney.    HI. 

Turbines,    Steam. 

Southn-ark     Foundry    A     Machine    Co.. Philadelphia.    Pa. 

Turnhnckles. 
Cnuallan     Rllllnga    A     Spencer,     Ltd., 
Welland. 

C«n.   H.  W.  Johna-ManrHIo  Ca,   Ltd,. 
Toronto. 

Turret   Machines. 

Brorm  A  Sharpe  Mfg.  Co..  Proridence. 
R.l. 

Fay    A    Scott.    Dexter.    Me. 
Giranl     Machine    ft    Tool    Co..     Phila- 
delphia.    Pa- 

Hill.    Clarke    A    Ca    of   Chicago,    Chj- 
OBiro,    in. 

Mo*ch    A    Merryweather    Machy.    Co.. riirelanrl.    O, 

New      Britain      Machine      Co.,      New 
Britain.    Conn. 

Piitt    A    Whitney,    Hartford.    Conn. 
Machine    Co..    Ltd..    Danbury. 

Turbines,   Steam,    TTafer. 

Plessisrille   Foundry.    PlesstsTille.    Joo. 

A.    R.    Williams    Machr.    Co..    Tnronto. 
John    Bertram    ft    Sons    Co..    Dundasi 
Brown.     Boggs     Co..     Ltd..     Hamilton. 
Canada. 

A.    B.    Jardine   A   Co..    F«*T>eier. 
National    Machy.    Co..    TitTin,    O. 
Nlles-Bement-Pond   Co..   New  Tort 
Watson-Stfllman    Ca.    Aldene,    N.J, 

Vacnnm    Pnmps, 
Buffalo    Fonre    Co..     B"(Talo.    N.Y. 
.Me-sia    Machine    Co..    Piftsburch. 
Smart-Turner   Machine   Co..    Hamilton. 
Ont. 

Valves,    Foot. 

Smart -Turner    JIach.    Co.,    Hamilton, 

Valve   firindera    (Pnenmatlc). 
Clereland      Pneumatic     Tool     Co.      of 

Charles    F.    Elme*    Eng.    Works.    Chi 
cago.    Ill, 

Meata    Madilna    Co,,    PIttaburg.    Pa, 
S.Hilhnaili     P.iuiulr)-    &     Mnchiuc    Co., Pluladrllibin, 
Wataon-StlllmaD    Ca,    Aidant,    N,J, 
It,    1).   Woo.1  A   Co.,   Philadelphia,   Pa. 

Valve    I.eiitliers. 
Oraton  A    Knight   Mfg.   Co,   Montreal, 

Valves,    Hnrk    Frensiire,    Steam. 

Vanatlltini    Hteol. 

n.    A.    Dniry    Co.    Ltd..    Montreal, 
Hawkridge     llroa.     Co..     Boston,     Mass. 

Vrntllalinc   ,\ppamtas. 
l>n.    airocco  Co..   Ltd.,  Windsor.   Ont 
SbiJdons.     Limited,    Qalt. 
A.    U.    Williams   Machy.   Ca,  TOrontn. 

\^^ 
s,    Ben 

Emmeri    Ufg,    Ca,    Wayneahoro,    Pa. 
Hr.llnnils    Mtg.    Co.,    Brie.    Pa. 
National    Mach,  A    Sup.  Co..  Ilamfltoo. 
New       Britain       Machine      Co,      New 

Britain,    Conn, 
Vises,    Plp», 

Arm-strong   Mfg,   Company,    Bridgeport, 

Conn. 
Blgnnll    A    Keeler    Mach.    Works.    Ed- wanlsrllle.    III. 
Butterfleld  A  Co..  Rock   Island.   Que. 
Emmert    Mfg.    Co..    Wayneahoro.    Pa. 
National    Mach.  A    Sup.  Co..  Hamilton. 
J.    H.    Williams   Co..    Brooklyn.    N.Y. 

Vises.    IManer   and    Shnper. 
Olrard     Slachlne    A    Tool    Co.,     Phlla- 

delithla.    Pa. 
National    Mach.  A   Sup.  Co..  Hamilton. 
Skinner   Chuck    Co.    New    Britain,    C, 

Vises,    Milling    Machine. 
.National    Mach.  A    Sup.  Co..  Hamiltoa 

Vises,   Woodworking, 
Emmert  Mfg,   Co.,   Waynesboro,    Pa. 

Washers. 

Oraton    A    Knight    Mfg.    Co.,    Worces 
ter,    Mass. 

London    Bolt    A    Hinge    Works.    Lon 
don.    Ont 

Wallace,    Barnes    Co,,    Bristol,    Conti, 
Washer    Mnrhlnes. 

National    Machy,   Co.,   Tiffin,    Ohla 

Waterproof    Coatlnc,    Cement, 
Fabric. 

Can.   H.   W.   Johns-Manrille  Co.,  Ltd.. 
Toronto. 

Watchman's   Clocks. 
Lintz-Porter    Co.,     Toronto. 
A.    R.    Williams   Machy.    Co.,   Tonnto. 

Water  Cinder  Mills. 

W*ater   Towers. 

Toronto    Iron    Works.    Ltd..    Toronta 

Welding   and    Cnttlng    Clamps. 
Can,    Blaugas    Co.,    Ltd.,    Montreal, 
Detroit    Electric    Welder    Co.,    Detroit, 

L"Alr    Llqufde    Society.    Tonmto. Lerer    Bros.,    Toronto. 
National     Electric     Welder     Co.,     Clu cinnati,    O, 

WeldinB  and   rnttlng    Work. 
Can.    Blangaa    Oa,    Ltd.,    Monti<«l, 
Detroit  Electric  Welder  Co,,  Detroit, .Mich. 

L'AIr    Liqulde   Society,    Toronto. 
Lerer    Bros..    Toronto. 
Metals    Welding    Co.,    Cleveland,    O 
National  Electric  Welder  Co,,  Cin- cinnati,   O, 

Welding,    Antogenons, 
Can.    Blaugas    Co.,    Ltd.,    Montreal. 
Detroit    Electric    Welder    Co.,    Detroit. 

.Mich. 
L'Alr    LIquide    Society.    Toronto. 
Ler Tor 

Caneoa.    Toronto. 

Welding,    Acetylene   and    Oxygen 
Con.    Blangaa    Co.,    Ltd.,    Montreal. 
Detroit    Electric    Welder    Co..    Detroit. 

L'.\ir    Liquide    Society.    Toronto, 
Lerer    Bros..    Toronto. 
Metajs    nelding    Co..    Clereland.    O 
National     Electric     Welder     Co..     Cin- cinnati.   O. 

Welding    Maihlnes.    Electric,    etc 
Can.    Blaugas    O).,    Ltd.,    Montreal. 
Detroit    Electric    Welder    Co..    Detroit, 

Lerer    Bros.,    Toronto. 
National     Electric     Welder    Co..     Cin- cinnati.   O. 
Tabor    Mfi?.    Oo  ,    PhUadelphia.    Pa. 

Wheels,    Emery,    Carbornndam. 

Can,     Hart    Wheels,     LM  ,     Hamilton 
Ont 

Wheels,  Belt,    Fly,  Gear and    Kope, 

Mesta    ,\Iachlns   Co.,    Plttahutg,    la 

John    H.    Hall   A    Sons.    Brantlool 
Northern    CiBaa    Works,     Walkerrllle. 

Canada     Wlra     A     Iroa     Goals     Co, Hamilton. 
Dennis  Wire  A   Iron   Works  Co..   Ltd. 

Wire   Forma, 

Wallace,     names    Co,.     Bristol.     Conn, 

\t  ire 

Brown.     Hoggi     Co,,     Ltd        HarnlU.  u 
C«nii.la. 

F,    K.    Shuster  Co,,  New   Hsrou,   C.,.n.. 
Baltd   .Machlna  Ca.    Brtdgeport,    Conn 

Wire   (iiiurds   and    RuIIIiiks. 

Wire    Nails. 

Parmenter  A  Bulloch  Co.,  Ganant>air 

Wire    Nail    Machinery, 

Wire,    Spring. 

Wallace,     Bamoa    Co,,     Brt.stol,    Conn. 

Wire    StmlEhteners   and    Cattcro. 

B.-ilrd  Machine  Ca,   Bridgeport,  Coon. 
Brown,     Bogga     Co.,     Ltd.,     Hamilton 
Canada, 

F,   E.  ShuBter  Co.,  New  Haven,  Conn, 

Wood   Boring   Machines. 

Cleveland     Pneumatic     Tool     Oo.      of 
Canada.    Toronta 

Garlock-.Macliinery.    Toronto. 
Uirard    Machine    A    Tool    Co,,    Phihi 
delphla.   Pa. 

Woodworking   Machinery. 

Buffalo   Forge  Ca,   Buffalo,    N.Y, 
Can,     Falrbanks-Moiae    Co,    Montreal, Gairnck-.Machmery.    Toronto. 
Glrard  Machine  &  Tool  Co.,  PhUa- delphia.   Pa. 
New  Britain  Machine  Co.,  New  Bri 

tain.   Corm. PiessLsville    Foundry.    Plessteville,    Que. 
A.    R.    Williama   Machy.    Co..   Toronto. 

Wool. 

L.    S.    Tarshis  &    Sons,    Montreal. 

Wrenches,    Compression. 

Wrenches. 

Armstrong    Bros.     Tool     Co.,    cnicago, 

111. 

Butterfleld  A    Co.,    Rock    Island,    Que. 
Canadian     Billlnga    A    Spencer,     Ltd. 
Welland. 

Keystone   Mfg.    Co..    Buffalo,   N,T, 
Lutz-Webster     Engineering     Co,,     Inc. Philadelphia.    Pa. 
Wells    Bros.    Co..    Greenfield,    Mass. 
J.    H.    Williams  Co..    Brooklyn,   .N.Y. 

Bemis   A    Call    Hardware   A   Tool   Co  . 
■Sprii.gfield.    Mass. 

Trtmont   ilfg.    Co.,    Boibury.    Mass. 

Wrenches,  Pipe,  .Monkey. 

Bemls   A   Call   Hardware  A   Tool   Oa 
SpringlleM.    Mass. 

Trimont    .Mfg.    <3o.,    Roibury,    Maaa. 

Wrenches,    Ratchet   and   Basin, 

Bcmis  A   Call    Hardware   A   Tool   Co, 
SpringSeld,    Mass. 

Keystone   Mfg.    Co.,   Buffalo,  .N.Y. 
Trimont    Mfg.    Co.,    Roxbury,    Mass. 
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A  Total  Wreck 

Salvaged 

Hole  in   Cylinder 
Head. 

Head  of  Cylinder 

repaired  by  Oxy- 
Blaugas. 

Continuous  Operation 
means  larger  profits  in  shell  niaking. 

A  break  in  a  machine  means  heavy  loss  in  time 
and  labor  and  burden. 

"Oxy-Blaugas"  will  repair  the  break  imme- diately. 

"Blaugas"  is  the  safest  gas  to  use,  so  protect 
our  Canadian  mechanics  on  war  munitions. 

Having  one  of  our  outfiits  will  enable  you  to  save 

its  cost  in  repairing  one  break-down. 

"Blaugas"  itself  is  a  big  saving  where  heat  is 
required  in  the  process  of  shell  manufacturing, 
owing  to  its  extremely  high  heat  value. 

Write  for  list  of  its  many  and  varied  money-saving 

applications. 

Canadian  Blaugas  Co.,  Limited 
263  St.  James  St.,    Montreal,   P.  Q. 

TRADE  MARK-  REO.U.S.  PAT.OFF. 

Iron   Cements 
Positively  stop  all  leaks  of 

steam,  water,  fire  or  oil,  in 
iron,  steel  or  concrete.  They 
are  easy  to  apply,  harden 
quickly  and  make  permanent 
repairs,  proved  by  years  in  use. 

Every  engineer  should  have 
a  copy  of  our  instruction 
book. 

Smooth-On    Mfg. 
Company 

.Jersey   City,    N.  .f  ,  V   S.  A 

IHMIMMI^WI^^Wi 

""Victoria" 
PIG  IRON 

Foundry 

Soft  and   Strong 

Malleable 

Shipments  from 
The  Canadian  Furnace  Co., 

Port  Colborne,  Ont. 

M.A.HANNA&.CO 
Sales  Agents  Cleveland 

ma  nin|nQn|ni3nfinin|nin|nnr|nin|nin|nm 
BjaUiuiLiiuiljdiLriulijBdilLrBuiuEdy 

If  what  you  want  is  not  advertised  in  this  issxie  consult  the  Buyers'  Directory  at  the  back. 
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HENDEY  18-Inch   GEARED  HEAD  LATHE 
$  mechaii'.ciit  cluuujes  ol   .v^ted   /or  sptiu uiy  sluift  runiiiny  at  constaiil  ^/ncd,  ',  direct  and  i  tlirough  back  gears. 

:)(i  D  I  F  F  ERENT 
THREADS  AND 
FEEDS  are  had 

tlii()ii),'li  Mounted 
C  li  n  n  jr  e  (rearing, 
cncli  olinnpe  being 

q  u  i  e  k  1  y  in  a  d  e tlimn^'-li  cdiit  Hilling 
liniidles       in       Gear 

1!  E  F  O  R  E  PUR- •IIASINO  A  NEW 

LATHE  INVESTI- '■■ATE  THE  HEN- 

DEY SERVICE. 

WET.L  HELP  YOU  RY  FUR- 
NISHING  LIST  OF  USERS. 

Write    for   descriptive    eircular. 

The  Hendey  Machine Company 

Torringten,  Conn. 

Mncliliicry  Co.,  Toronto.  Ont.;  A  R 
Wllll.ims  Marlilnery  Co.,  2C0  Prin- 

cess St..  WlnnlpeK:  a.  r.  Wllllami Machinery  Co.,  Vancouver:  A  H 

Williams  .Machlnerv  Co  St  Jnh«' N.B.;   Williams  &    Wilson,    .Montreal: 
I'liiiii   iiiiiiiiiiiiiiiiiiiiiiiii!i;iiiiMii:iii;iiiiiiiiiiiiiiiiiiiiiiiiiiiii 

INDEX      TO      ADVERTISERS 

Allcu    -Mfg.    Co..    Inc    '.S Allen.    Jchn    F.,    Co    24 
Amii1gamate<l   Machy.   Corpoi«tion   ..  65 
American    Machinery    Exchange       71 
Armstronj:  Bros.  Tool  Co.       20 
Atm5troDC  Mfg.   Co    77 

Baker  Brothers      i 
DiirA   Machine  Co    79 
Banaeld.   W.   H.,   &  Sons     71 
Bamps  &  Co..  W.   F..  &  Sons    89 
Bemis  &  Call  Hardware  &  Tool  Co.  63 
Bertram,  John.   Jt   Sons   Co..   Ltd... 

Fmnt  cover  and  page  1 
Bertram's.    Limited       70 
Bignall   &   Kedcr  .Machine   Works...  36 
Itlisi B.   W..   Co. 

14 

Cinada  Wire   &   Iron  Ooods  Co   
Canadian   Billinfis  &   Spencer     
Canadian    Blangas  Co..    Ltd   
Can.   Blower  &  Foise  Co   
Can.    Bridge  Co   
Can.   Economic  Lubricant  Co   
Can.     Fairbanhs-Morse    Co   
Can.   H.   W.  Johns-Manville  Co   
Can.    Ingersoll-Rand   Co   
Can.    Inspection    &    Testing   Labora- 

tori-».   Ltd.      
Can.   LocomotiTe  Co   
Can.   Sirocco  Co   
Carbon^ndiim  Co   
Catanict   Refining  Co   
Chapman   Donble  Ball   Bearing  Co.. 
Chesterman.   Jas.,   &   Co..  Ltd   
Cincinnati   Milling  Machine   Co   
Clerelund    Pneumatic    Tool    Co.     of 
Canaia      

nereland  Twi5t  Drill  Co   
rievelan'l  Wire  Spring  Co   
Cook.    .\sa    S. 
Cramp.  Wm..   &   Sons,   Ship  &   En- 

irine    BHg.    Co   
Ciirre<)nin.  W.  T   
Cimninsham    &    Son      

Crir^'s   Pnf'"nstic   Machy.   Co   Cushmau  Chuck  Co   

Dennison,    H.   J.    S   
Diamond    Saw    &    Stamping    Works.. 
Dickow,    Fred.   C   
Dominion    Belting    Co..    Lta   
Dominion   Bndge  Co   
Dcmiuion  Sheet   -Metal   Co   
Drury.   H.   A..   Co..   Lt.1   
Duncar   Electrical  Co   
Durant    Mfg.    Co   

Eartem  Machinery  Co.  ... 
Elmes  ring.  Works.  Charlei 
Elk  ilr*  Brick  Co   

Fay  &  Scott     
Fetherstonhaugh    &   Co   
'■■rth   &    Son.    Ltd..    Thos   
Fleck.    Alexander.    Limited      
Foss  &   Hili   Machinery   Co   

Inside  front 

Gait  Machine  Screw  Co   
Gait    .Malleable    Iron    Co   
Gardner.   RoM..   &  Son     
Garlock-Machmery      
Garvin   Machine  Co   
Geometric  Tool  Co   
Girard   Machine   &  Tool  Co   
Glebe  Macliine  &  Stamping  Co.   .. 
Gooley  &   Edlund.   Tnc   
Gorton.   Geo..    Machine  Co   
Grant    Mfg.    &   Machine   Co   
GreenfipM    Machine  Co   
Gnelph    I'atteni    Works      

Hall   &  Sons.  J.   H.   
Hamilton  Gear  &   .Machine  Co.    ... 
Hamilton   Pattern   &   Foundry  Co.. 
H.mna    &    Co..    M.    A   
Hawkri'l''"    "-o^   
Hendey  Machine  Co. 

Co. 

Holden-Monran  Co.,   Ltd. 
Rr.llan-'-   Mfe.    Co   
HoTt    Metal   Co   

Hnl!    Iron    &    Sto»l    Foim-lrics.    Ltd. 
Himt'-r  Saw   &   Mnebine  Co   
Hurlbnt-Rogers  Machine  Co   

Jacobs  Mfg.  Co    i8 
Jenckes    Machine    Co    91 
Jones  &    Glassco      ;...  37 

Kemp«mith  Mfg.   Co.       9 
Ker  &   Goodwin       74. 
Keystone   Mfg.   Co    18 

Lackawanna  Steel   Co    22 
L'Air   Liquide    Society       93 
Lancashire  Dynamo  &  Motor  Co.   of 

Caniida.    Ltd    24. 
Landis  Machine  Co    15 
Leslie,  A.  C,   &  Co    72 
Lever  Bros    93 
London  Bolt  &  Hinge  Co    70 
Long  &  Alstatter  Co    7 
Lymbumer,  Ltd.       91 

Magnolia   Metal   Co    25 
Main    Eeltin;;   Co    75 
Marion    &    Marion       69 
McDougall    Co..    R... .Inside   back   cover 
MoLaren,    J.    C.    Belting    Co    77 
Mechanical    Engineering  Co    3 
Mesta  M.ichine  Co.   ..Outside  back  cover 
Morse    Chain    Co    33 
Morton    Mfg.    Co    71 
Motch    &    Merryweather       12 
Muir.    Wm..    *    Co    70 
Murcbey  Machine  &  Tool  Co    85 

XatioTtnl    Machinery   Co    76 
New  York    Machinery   Exchange   —  13 
X'chol=on    File    Co    20 
Niles-Pemrnt-Pond    ..Inside    front    rover 
No'^hem   Crane  Works       76 
Norton.  A.  0    79 
Norton   Co    35 
Nova  Scotia  Steel  &  Coal  Co..  Ltd.  21 

Oven   FqMipment   &   Mfff.   Co    4 Owen   Sound  Iron   Works      71 

Parmenter   &.   Bulloch  Co    76 
Partridce.    B.    0    87 
Perrin.    Wm.    R    SH 
Philadeinhia    Gear   Works       78 
Ples.si=ville    Founlrv       .  78 
Positi\e   Clutch   &    Pulley  Works    .; 

Pratt  &   Whitney   ....Inside  front  cove- Puro  .Saiiitar>'  Drinking  Fountain  Co.  68 

Racine  Tool  &  Machine  Co....  23 

Ridoul    &    Jdaybec                       ■■'  Ti Hoot    Co.,   C.   J           75 
Ross-Thompson  &   Co      "  eg Uumel.v-Wachs    Machinery    Co.    .....'.  66 Shelton    MelaUic    Filler    Co.    .  jo bmpmaD.  Jiaiold  C,  &  Co.  ..          69  ra 

Shuster   Co.,    F.    B.                 rS 
Skinnir   Chuck    Co.    .'.    ij Sly    -Manutaciuring   Co.,    ivVVv    iS 
Smart-Tumei    .viachine  Co.    .          « 
Smooth-On  .Mfg.  Lo               i- 

sn".'v"v''  .^"""i'S   &"MachmVca  il 

tfirktfdm  '-■"""""^   •  j 
ii:?le,=S^rj.,=n,™-^  wo;.ii:-Lw:::  jj 
.Stnk   &    Sons,    John    ...'.    n 
Stevens,    Frederic   B.                  k Stow  Mfg  Co   !!!!':!;:::::::  P 

Tabor  .Mfg.    Co    ~ 
Tallman    Brass   &   Metafco."::    M 
Tareh.s,    L.    S.,   &   Son          t? 
Tatc-Jcnes  &   Co.       .                - 
Toledo  -Maciiine  &  Todj'co! ".'.    in 
Toronto    Iron    Works              % 
Toronto  &  Hamilton   Electric  Co""  n 
Toronto    Pattern    Works                  ""  7) Toronto   Testing   Laboratory    » 
T;:monr    .Mfg.    Co.    ...                     ,2 
Turner  Macliine  Co   \'.\' ]'.'.]'.[[" [\  m Union    Drawn   Steel    Co.    .  77 

United   Stares   Electric  Tool   Co."!."  37 
\  ictor  Saw  Works     ni 

Vulcan  Crucible  Steel   Co.    .'.'.'.'.'.'.'.'.'.'.  3 Wamer  &   Swasey  Co    x 

Uelland   .Machine  &   Foi-n1riea"Ltd'  T- Wells  Bros.   Co.   of  Canada    ..'....:  ij West   Tue   Setter  Co    go 

Whiting    Foundry    EQuipment  'co.'!!'  2S Whiton    .Machine   Co..    D.    E  IS 

Willians.  A.   I:.,   Machinery  Co.'.'.'.'.'.  59 
Wii;.an-5.  J.   H.,  &   Co    ,m Wdlir.m.=    Toct    Co    } 

V^  ind'fcr    Machine    Co.     ...!.'    m 
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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. 

THE  FOSS  &  HILL  MACHINERY  COMPANY 
Have  the  following    machinery    in  stock  for  immediate  delivery 

1— :s  X  S  WliitL-..liili    IJlaisilell,   all    s.-.iu 
[Kiu,  pump  ant!  rtouble  ti.nl  imsL 

-L'O  X  S  Bratlforil  Staa.i.iril   EiiKiiif  L 
face  plate,   n.niitershaft   aii.l    j;rar  . 

-li;   X   8  Morse    Latlie,   runn. 

1,    r     liiplrte    «  i  t  ll     l.i; 

nlll|.h'tr     Willi    .lUI.-U. 

til    .  liiifK,   gears   .iiiil    .-oULiter- 

-y  X  .W  .Tunes  &   Laiusmi  rliii.  kin-   iiiarliini-.   Bisl-class   c.iiilili 

:—:',  X  SU  .Tones  &  Laliisn;  h.ir  an. I  (liu.kiiig  ni.-n-liiiir.  gnml  as  n. 

-■2i;   X    Ifi   Ke.al    lallie.   in    .\1    .nnil  ilidll 
-18  X   8   nr.-iper   stan.laiil   en.iiiiie   lalli 

I  k-rli; 

-'in  X  8  Henilev  engine  latlie,  .■,inii.l..te  witli   ill' 
attaeliuient   anil   relieving  attailnnent. 

ilele      with 

nllel,  taper 

[ilete      Witll 

-14    N    II    Shi'iiaril    latlie.    sofiii    loniiil  inn. 

■.;iV    r.irkfuril    raiiial    ilrill.    qnirk-i  lian;;e    gial-    li"\.    lalesl    lie, del. 

-.\ii.    -Jl    (iarvin    milling    ni.i.-liines,    with    eeiintersliaft. 

:;o   X   .-111   X    s   I, nil. lull    .Aliiliiiie  TiKil    (■(i.'s   planer. 

-■J4"     .\lanlire-i.r-l!-nlirla.v     sliaper,     eninplele     Willi     mini  tei  sli.i  tl 

■J.s    \    4N    [''itrlilinrg    patteni-nniker    latin 
plate    anil    ennnterslinft. 

-WliKney    wet   grinilers.   I'l-l.    x    l.v"   enier.v 

i-te     witll     la 

r.rnwii   ,V'   Sliinpe   No.  2  vertical   lioriug   niaeliine. 

Xn.   :;    rr.iit   .V-    Whitney    turret   latlie. 

LT,    X    lit    Kern    \    Putnam    engine   latlie. 

l---ti...    leivN    .  iiltiiig-otT    niaeiiine    ,iriaii;;ril    In    i.iUe    ILj"    sliells 

X.-i    -J-r.  Keinirv  ,>i  Trerker  full   I'liiversal   milling  nia.liine. 

WRITE  US  REGARDING  YOUR  DIFFERENT  REQUIREMENTS 

THE  FOSS  &  HILL  MACHINERY  COMPANY 
305  ST.  JAMES  STREET,  MONTREAL,  QUE. 

//  what  you  want  is  not  advertised  in  this  iss^ie  consult  the  Buyers'  Directory  at  the  back. 
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QUICK   DELIVERIES 
OK 

PRESSES  and  ACCUMULATORS 
ALL   TYPES   AND   SIZES 

HYDRAULIC   PRESSES    FOR  PIERCING,  DRAWING, 

CUPPING,   ETC. 

STEAM-IIYDRAULIC    PRESSES    FOR   GENERAL 

FORGING   WORK. 

ACCUMULATORS  AND   PRESS 

OPERATING   VALVES. 

300-TON    IIYDRALLIC    PRESS 

PRESS  OPEKATING 

VALVE 

OUR  LONG  EXPERIENCE  AND  UNEXCELLED 

FACILITIES  ENABLE  US  TO  GIVE  YOU 

EFFICIENT  SERVICE  IN  DESIGNING  AND 

BUILDING  THIS  CLASS  OF  MACHINERY. 
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HYDKALLIC    ACCUMULATOR 

Mesta  Machine  Company 
PITTSBURGH,    PA.,    U.S.A. 

DESIGNERS    AND    BUILDERS 

GAS  AND  STEAM  ENGINES,  ROLLING  MILL  MACHINERY,  SHEARS,  SAWS,  ETC. 

The  advertiser  u'ouW  like  to  know  luhere  yoa  saw  his  advertisement — tell  hun. 




