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ADVRRTISEIdENTS i

ROTARY SNOW PLOWS
For removing snow of any character or depth, quickly,
easily and with no danger to equipment or men.

They keep the road open.
Do not spread the rails.

Do flot derail.

MONTREAL LOCOMOTIVE WORKS, LTD.
Bank of Ottawa Side.MOUTIEA. CENRDI

For Sale
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* 4

THE DOUGALL VARNISH Co.
.5 .. DOIPOALL, pndei.t UMitEOa

MONTREI

Hlanlon Locomotive
Ons 1%,=806014 00

LS La nd e w6m Out

FHanlon ýLocomotive Sander Co.w'"L..
S. J. COOHUON & GO., Agents, MONTREAL, Quebea

For Sale

LOCOMTIVE ME FtE UICK

HAàRBISON-WALKER
THE STANDARD 0F QUALITVý

FIRE-CLAY, SILICA, CHROME AND MAGNESIA BRICK
103LOOMOIV T.E.O ""MesTWO CUPOLUI EEATIo

Ton AU. A LATm Oran Z&MTE bTc.

HARBISON-WALKER REFRA0TORIES 00.
pOTSmDUfON, PA.

12



AUVERISi~.E\T%13

MONTREAL STEEL WORKS
Limlted

MANUFACTURER$ 0F ...

STEEL CASTINGSai openmmrthlystam)

SWITCHES & TRACK WORK
For St... and £hotaIm Rends

Manganese Steel Castings
Springs of Ail Klnds

Tower, Cilmax and Sharon Coupler
and parts thereof for Passenger auid

Frelght Cars and Locomotives

lnter-Locklng Plants Trucks for Elictrlc Cars

AOENTU FOR CANADA FOR

Thos. FIRTH & SONS, LimIIeITlI
SHEFFIELD, England TOUL UTI

TORONTO OFFICE:

703 TEMPLE BUILDING P.O. Box 82
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MAGIC BOILER PRLSLRVATIVE

PURELY MECIZANICAL ACTION
r..Iovex scale aIresdy fornitd and prevemlts luiher >cale folivieu. lailce wiIIB' ~~ 1sot .it,t packiti&w or lubricais a.nd preventa pitting and 991,aLie action.

it'rite for our Trfi Order Blank and Orneraiee

THIE CANADIAIN H. W. ,PONSANVILLE CO.. LIMITED
SU1111 WeliIngton et. Weet. ?@OUVNo, ONT.

Lar«pet )msnufacturersof AmeqIom.nd M&g.ela I»roduets In iiir NVoid.

Whon ln Toronto stay at the

PRINCE GEORGE
Cor. KING and YORK BTS.

The Contrai Rallway and Englnomhlng Club of Canada
Poison Iron Works L.mlted

TORONTO

ENGINEERS. BOILERMAKERSMAND STEEL SIBIDR
HEINE SAFETY WATER-TUBE BOILERS

Wt Oandlan gentai fer

The B. F. StUrtevant Company, of Boston

GARLOCK PACKINGS

teilki fer the T..d. mark
PAOKINOB FMOU EV11LY PURPOSE

THE GARLOCK PACKING COMPANY
?ronoT NAILTONOUA



ADVERTIS]Kàk5NTS

;. 1 "(DETRO IT"i FoodBULLSEYE

L OC OMOT I VE

LU R ICATOR
TuSmplas. Slai, . Mc m onoil and 31Oumea o! bi'

Locomolive Lubtioaltm

Occupfrs 25% les cab Ppare. bas 5% les@ varlety of parts. a,'dtSb%
frs Nm tal joints titan Its nearest compeiltor.

DETROIT LUBRICATORr Cqt.
Send for Pamphlet. DETROIT, U.S A.

WM. SELLERS & CO. INCORPORATED
Phi.adelphla, Pa.

MODERN MACHINE TOOLS
TRAVELING CRANES JIB CRANES

THE IMPROVED SELF-ACTING INJECTORS
TURNTABLES SHAFTING

For Sale

Vertical WaterTubs Boller
BUILT DY

THE WICKES BOILER CO.
k1tinaw, ioligan U.S.A.



THE IDEAL BEVERAGE
M! A PALE ALE. puasable, full of the virtues of malt and

hoffl ad ln sparkling condition, là the ideal beverage.

And whon obemlutu announce

J <(LONDOe4>

ii

Dunlop Mechanical
Rubber Goods

T' Air Brake Hose Steam Hose
Tender Hose Water Hose

Alwaty8 considv'r the Dunlop Comnpany

in 8ttbrnitUiPg wpecificatiomIs for anvy

Iiie of Mec/tan ical RlLbber Good8.

Toroto notreaI WImuIpeg Vae ver
Victoria St. John..B. Calgary London, Ont.
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J.' Duam (=mre Fofema. O. T. Ry.. Toronto.

id Vice-pvai"z*

GnalYwYIIE*II Canada Foua-
dryOn. Llmnit4d, toronto.

Isud Vio>PruUumlw

oiai klCaser City Hall, Toronto

Geneal urlnbndnt. Consumera'
Oi:a Go.. cr10e

W. R. mucR.
liseterModanlo Toronto Railway

o.. Toronto.

0. A. 0oLI1.
Mdanage. Crao Oypoum Ca., To-

ronta.

Mate Me=obsto 0. T. 11y.. Stratiord

C Ea En...... .d. at
&Baller Insuranos Co.. Toronto.

A. E. Tiu.
Foreman. C. P. Ry. Toronto.

A. TAyLoa.
Foreman, Bollershp, Poison Ira.

Warks Llmit.d. Taranto.

C e &I L. C Xk .M. Offi1e, G. T. Rp..
Toronto.

D. CAMpEELL
Storeman, Conosmers Oua Co., To.

ronto.
F. 0. TusaiNniIAM.

Chiai Engineer. Toronto Railway Ce..
Toronto.

J. W. McLxwroct
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PROCEEDINGS 0F THE CENTRAL RAILWAY AND
ENGINEERING CLUB 0F CANADA MEET~ING.

PRIaNCE GEORGE HcrEL, ToRoNTo, Dec. 2Oth., 1910.

The first Vice-Preuident, Mr. G. Baldwin, occupied tl
chair.

Ohairian,-

We will open this meeting with the first order of busines,
which je the reading of the minutes of the previaus meeting,
and as everybody has had a copy of the minutes, it will be in
order for someone to mave their adoption as read.

Moved by Mr. Jefferis, seconded by Mr. Fletcher, that the
minutes of the previous meeting be adopted as read. Carried.

Chairman,-

The next order of business is the remarks of the President.
0wing to the unavoidable absence of our esteemed Pres;-

dent, Mr. Duguid, who, I arn pleased to tell you, han been
recently promnoted te the position of Master Mechanic of the
Eautern Division of the Grand Trunk Railway, with head
qare at Montreal, consequently he is unable te be present

thi evening. He assured Mr. Worth he would, if at ail possible,
b. present. However, he han not been able te connect..

1Xwill flot take up any more tirne with that order of business
a we have got a lot of businw on baud to-night, and on
looking over Mr. Keith's paper I find it je quite a lengthy one,
and I will, therefore, proceed with the other business.

I will now ask the Secretaiy te read the liat of new membere

Nxw MEmBRs.

F. A. Willsher, Naval Architeet, Polson's Iron Worka
IàmitEd, Toronto.

H. Rogers, Chief Draughtsm.'n, T. & N. 0. Ry., North Bay,
ont.

Harold W. Mole, Assistant General Storekeeper, Canada
PoundiCo.

H . gatherley, Machinist, Bawden Machine Tool Co., Toronto.
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G. Baldwin
A. W. Carniichael
J. Herriot
T. McKentie
W. E. Adamis
F. S. Ferguson
J. Adamn
R. Pearson
C. Chappelle
G. F. Milne
T. B. Cole
T. C. Tinline
C. G. Herring
G. S. Gra8ick
F. Scott
W. Evans
W. J. Jones
A. Thonipson
L. S. Hyde

MEMBERS PRESIENT.

F. R. Wickson
H. G. Fletcher
F. Siade
R. M. Carxichael
F. D. Dewar
W. R. Sexton
G. C. Keith
J. Jackson
W. Newman
S. G. Dabner
J. Shields
A. E. Till
V. Baker
A. T. Cowpersmith
G. Black
H. Hartley
A. Hallaniore
A. Cowan
C. L. Worth

C. A. Jefferis
E. A. Wilkinson
H. Eathcrley
F. Hardistý
A. Taylor
A. Woodley
P. Bain
T. B. Irving
(;. P. Beswick
C. Whitlock i
E. G. E. Ffi4kes
E. Logan
J. F. Camnpbell
H. Eddrup
J. Dodds
C. Shook
R. H. Fish
J. MeWater

Secretary,-

We have *ust four new members to-night, this is thc smallest

hut we have La this year. I suppose they are holding back for

the New Year.

Chairman,-

I might add that these 'nembers have been passed on and

duly elected as members of the Club I will uowý, paus on to

the order of business in reference to, reports of Special Coin-

mittees. 1 think Mr. Fletcher has got something to say in

conneetion with this.

Mr. Fletcher,-

Under this order of business I might say that a Special

Committee was appointed for the purpose of secuning per-

manent quartera for this Club so that they would be able to

hold their meetings in a room set apart for this purpose so that

we would flot be dependent on any one and could say definitely

that our meetings would always be held on a certain night,

and iiot find ourselves in the position we were in last month

of having to, p.,jtpone the meeting for a week on account of

this room, beinF uaed by some other Society.
The Comnmittee, took this mstter up with the Engineer's

Club, and a reply has been received statrng that at the present

time they are flot in a position to give us a definite answEr

-M

m
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to this Inatter; in other words, they cannot tell us absolutely
what night in each nionth we can be certa~in of using their
lecture rouin.

1 presume a great miany of our mernbcrs know that this
Engineer's Club) emibodies Civil Engineers, Mechanical En-

t ~ eeers, Railroad Enginecrs and Stationary Engineers
We (Io not really know what they have to offer us, and

until we receive a definite report huom them atating what night
'I wouI(1b me et apart for us, the ternis, etc., nothing definite cani

be decided upon.
1 have, with Mr. Bannon and Mr. Wickens, gone into this

Inatter niost carefully, and we have done our best to get the
best possib)le an angenlent in connection with this matter,
and for the present, the matter will have to lie in abeyance
until we receive a report from them..1 Chai rman ,-j You report progress then?

Mr. Fletcher,-

Yes, we report progresa.

r Chairman,-
The next order ef business is unfinished discussions of

k papers rcad at previous meetings.

Mr. Newman,-

In a recent edition of the Uanadian Engineer exception
was taken to the statement made by Mr. Hacket in his paper
on " Railroad Sigialling" read before the Club two mon ths
ago, in which hie stated that the objection to the White crossing
signal ws that both the bell and the visual signal weie worked
from the samne battery, so that if anything went wrong with the
bell the light would also be out of business. The writer of
the article pointed out that this was flot the case, and that
the bell and the visual signal were worked independently of
each other and 1 think that this matter should be recognized
in the next issue of our Journal.

Chairman,-

We must get the Secretary to get in touch with Mr. Hacket
in reference to, this matter.

The next order of business is the reading of papers or
reports and discussion thereof.

We have with us to-night Mr. Keith, who is one of our
prominent members, who takes a great deal of interest in our
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Club. Hc is a regular attendant, and he has gone a step

further than that and has prepared a v(ry leiigthy and veri

interesting paper. 1 have read the paper through and there

are mainy things in it which 1 arn sure will he of great benefil

to the members, especially to the machinists. W'ithout aniy

further remarks 1 will cal on Mr. Keith.

Wc have a few copies of ruts in connect ion with this paper,

and I will ask the Secretary to distribute them amongst Vou.

MODERN MACHINE TOOL PRACTICE FOR MAXIMUM

PRODUCTION.

By GiORDON C. KEITH, B.SC.,

Managing Editor ('ano4ian Machiner y, Toronto.

Since the introduction of high speed steel and motor drive

therc bas hetn such a revolution in mathine tool design that

it is on'y now that thE present status of machine tool practice

may be definitely defined. Acmlete rcdesign of machine

tools has been necessitated and altecanges made and new

methods adopted have had the one abject in view, viz., that of

obtaining maximum production.
The sta rting point in obtaining maximum production has

been the proper care of tools. In a number of Canadian shops

it has been recognized, as it bas also been in the United States

shops, that a central tool room with a man in charge is a large

factor in securing maximum production. The shapes and

sizes of lathe tools, boring cutt( rs, chisels, the method of

forging and treating the toals should be standardized as shauld

also aIl shop equipment, clamping boîts, wrenches, etc. Even

in the emaller shops, such as that of the Toronto Street Railway

and ather railroad repair shops, it has been fa mnd ta pay ta

have one man grinding ail the tools and have ehargc of the toal

roam. Ail carclessness with toals and ignorance in the selectian

of tools for certain wark is eliminated by having the tools

prepared and selected in advance, and kept in good shape,

thus assisting in securing maximum praductian.

Probably the best illustration of a central taal roam is that

of the United States Navy Department, located at League

Island, Philadelphia, Pa., for supplving the Atlantic Coast

Navy yards. Standard chemical and physical specificatians

for hîgh speed steel have been adopted. The plant bas a

capacity of 800 tools per day, and consists of a forge shap,

-w111111f
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trcating department of cheniical and physical test, togdther
with the apparatus neces8ary for producing standard tools of
the highest quality at minimum cost. Toolm are made in sueh
quantities as to ensure economical manufacture, and are
carried in stock.

FiG. 1

The apparatus necessary and the methods of usin,& it as
followed in the forging plant, are compiled on instruction
charts, one of which is shown in Fig. 1. This covers the forging
of straight round-nose rougbing tools, right or left hand, giving
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the neccisary (linit KlsioflS and graphie illst uchbionis for using

the appliances.
The enorinoUs railway miileagr iii Canada and the United

States lias resulted in great advances heing mnade in railway

shop equipnîent and a statenient of whiat is being accomiplshed

with modern machine tools and high speed steelm iii the shops

should prove o finterest. A few years ago six pairs of car whcels

lir day was the maximdîin production. Machine tools hiave

since been brought to a constantly high btate of efficiency until

the best lathemp of five years ago, averagd about twelve pairs

per day. Wit*hin the past two or three years this output hias

been stcadily increased by improvemients in design and miet hods

of handling until the present time many railroadis ure equipped

with lathes turning out f rom. sixteen to twenty pairs of 36-inch

standard make wheels in ten hours.
On May Il1, 1910, a detailcd record was kept on tire turning

on a wheel lathe at the West Albany shops of the New York

Central & Hudson River Railroad. It will be notcd in Fig. 2,

that thirty-three pairs of 36-inch wheels were turned in 9

hours and 53 minutes, being an average of 17 minutes and 58

seconds per pair.
Wheel lathes were gradually increased in weight and power

until it was finally found that the whecls and axies them-

selves were the weak point in the turning operation. Recog-

nizing this fact Small & McNaughtofl brought out, twenty years

ago, a design of a machine to overcome this difficulty. This

lathe was at that time a radical departure from ordinary

design. The turning of axies on centres was abandoned, the

entire âxie journal being received in the head by means of a split

bush made to fit the axie and having its exterior turned taper.

This eliminated the obvious weakness and hence springine of

the center and its projecting spindie. It held the axie rigidly

close up to the wheel. The old formn of wheel lathe was driven

from one end and the power carried across the machine by a

long shaft. This put an inevitable amount of torsion and lack

of rigidity between the point at which the power was applied

and the wheel to be turned at the other end of the axie, and it

was found to be one serious source of vibration and chatter.

So to overcome this difficulty the Small & McNaughton design

was driven by a large spinal gear in the centre, having a gap

through which the axle could be rolled. The power from the

large central drive was furnished to each wheel tlirough face

plates. The outside spindies supporting the axle were also

prvddwith face plates and chucks, hence the wheels were

ca edrigidly between two staunch face plates driven from

one and chucked by the other; thus the wheels were held with

absolute rigidity and became, in fact, one with the machine
itself.
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On a modern wheel lathe no attention is paid to the hard

Skin of the tire caused by friction of the wheels and brake shoes,

for the simple reason that the tool is put directly under this

scale and a heavy r<ughing eut can he fed across in eight or

nine minutes. After that, a finishing tool is used the full width

and shape of the tire and fed directly in without any use of

cross-fred, a third tool the shape of the flange finishing the

operation. The increased output of modern lathes, comnes

from their great weight and power and improved facilities for

handling ani getting the wheels in and out of the lathe, and

f rom the higher quality tool steel.
After the capacity of the wheel lathe got, up to twenty or

mort pairs of wheels a day, the manual labor of clamping and

unclamping the cutting tools hecamie quite a serious matter

for the operator,' and a number of devices have been brought

out to lighten and quieken this operation. The limit of human

endurance cornes into the problem and herc clamping and

unclamping, if it had to be done with a wrench on say twenty

pairs of wheels per day, it would mean 350 to 400) manipulations,

in ten hours.

Fia;. 3

One device that has been hrought out is in the formn of a

turret tool-holder which has the roughing and finishing tools.

set in it, the holder being rotated to bring the various formEr

into action.
Another device is a pneumatic clamp by which the operator
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siniply opens a eompressed air valve and clamps his tool hy
r wer. In this arrangement the air cylinder is built iii the

dyof tool rest; the piston carnies a wedge which, operating
betw(en two rollers, forces up the long enid of the clanîping
lever. Thus, the operator is relieved froni several hundivd
strenUous musecular exertions, leaving hini more effici nt to
attend to the actual turning operations.

Recently a 42-ihi. car-wbeel lathe was developed in the
United1 States which illii.,trates what certain machine tool
builders are accomplishiing in the way of production in the
railroad shop. It has been pointed out above, that a few yearé
ag> ten pairs per day was considered a good record. The
rate lias ixen constantly increased until an average of twenty
minutes per p)air has been obtained. This exemplifies the
ecoioniies in rilroad shop machine tool practice that have
recently been brought about. Sec Fig. 3.

For the test of this lathe three pairs of 36-inch steel-tired
wheels, selected at random fromn a lar&e nunîber shipped to
the machine builders' plant by the Reading Railroad Co., were
turîîed in an average of about 20 minutes per pair, including

t setting machinery and taking out of lathe. The actual time
that the machine was in operation avcraged about 18 minutes
per pair, and 90 per cent. of the total lime required representa

the pernod that the machine was doing effective work.

FiG. 4 Ficu. 5

The eut and feed during the test was 1-inch each, taken at
a apeed of from 1.5 to 19 feet per minute. The tirne taken
from floor to fioor ef a pair of wheels, as well as the other details
of the test, ame given in the following table.



ENoINEîNo CLUB 01P CANADA

Engine
No. 1. No. 2. No. 3. truck wh'ls.

Diani. wheel fi,îished.. . 34# in. 34 3-16 in. 34 11-16 in. 301 in.
Diam. Wheel rough... 35J in. 34 15-16 in. 34J in. ...

Min- Sec. Min. Sec. Min. Sec. Min. Sec.
Fluor to hurk.... .i 5 2 6 1 18 1 2
Turning ... .. . 17 8 16 2 18 17 13 55
Machine to fioor.i 2 1 17 .. 50 . . 4
Total tinie -. 1 .. 1 47 18 45 19 85 15 15
Cuttingslpeed ftiini 15 and 16 16 . . 14 . . 19

Time to change f romi turning tender to, engine truck wheels,
6 min. 1 sec.

The operat ion of the machine during these tests was in the
hands of Williami Anthony of the Rleading shops of the Phila-
deiphia an(l Reading Railroad.

In these tests the final finish was remarkahly fine. There
was îlot a trace of ehatter to be found, and the surfaces of the
treads were free froni t hose fine ceracks, e\tendiflg down into

Fiuj. 6

r-

1-'(;. 7

the metal that are so, characteristic of surfaces f romn which
metal has beeîî removed in heavy cuts at high spceds. The
reproductions of photographs of these surfaces taken first after
roughing and then after the finishing eut, show the effeet veryr
clearly. Fig. 4 is a worn wheel taken from service, mounted
in the chuck. Fig. 5 shows the first operation completed.
In Fig. 6 the next tool has roughly formed flange, and taken
off large corners. Fig. 7 shows condition of wheel at the end
of eut of third tool. Fig. 8 shows the wheel ready for service.

The method of procedure is the usual one. The wheels
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j are met in position and the* roughing tool mnade to take a eut
across the tread and top of the flange. The tread and fiange
tool is thcn forced ini, taking a broad smooth eut, and leaving
the surface in excellent condition, already noted. Then cornes
a similar tool for cutting the taper at the outer edge of the
taper and round the corner of the rim. This done, the wheela

F are finished.
The car wheel is driven by a niotor set down on the extension

of the bed. The lathe is an example of the application of
individual motor drive to machine tools. Exhaustive teste

r have been made so that the machine tool huilder bas now no
difficulty in selecting the proper power of motor for machining
various inatvrials for various coml)inatiolis of speeds, feede,

and depth of cut. lfl(ivi(lual niotor drive bas heen adopted
in a large number of railwav shops, machines of smaller capacity
being arrange(l in groups and driven from a line shaft by one
motor.

The high power wheel turning lathe for locomotive driving
wheels shown in Fig. 9 is a result of the makers of machine
tools trying to raise theii capacities up to the cutting posai-
bilities oQ'f high-spced steel. The lathe shown bas a swing of
90 inches. It je estimated that whcn the tool is cutting j-m.,
deep with J-in. feed, the pressure at the point is about 55,000
Ibo. Such a eut is readily made at a speed of 16 feet per minute,
which requires 880,000 f t. Ibs. per minute or nearly 27 h.p.
at the point of the tool. To do this and avoid chatterinýg
the machine bas been rigidly constructed. The device ia
obtained by means of dogs fastened at the rim or tire. The:1' dog bas a gripping shoe "A" shown in Fig. 11, and the pointed
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ari bias a set serew Ii.'' The ain swin1gs up betweeii the
spokes of the wheel and the, two grips conle in fine with the
two faces of the tire. The set screw -B'' is then turned in
with a heavy wreIîcl hUatil its point lias pent trated the mietal
anti the shoe "A" lias a firmi grip. This shoe "A" is hield in
line and in place by the sides of the holding bracket, but thc
set screw -' bi"las a slight swinging motion. W'hen thle lathe
is started, t he slioe "A'' drives the wheel through the tire, but
if there be any slip the set serew "B" hangs lîack with the
tire and iîî s<) (ing gets out of aliginnînt, with A.'The
slotted hole iii thbe (log mnakes this possile, antI as t bis lessenls
thbe distance between "A'' and "JiB" the, former is drawn into

ii.9

the mnetal of the tire, tightening the grip. W'hen tis grip
exceetis the thrust of the tool, the tire will turn and the cut ting
proceed. Fig. 10 shows wheei in position. F"ig. 12 shows a
roughing cut being taken. Fig. 13 are the tools used for turn-
ing tires on the wheel lathe shown in Fig. 9.

A turret tool bottier lias been substituted for, the t<>ol post.
The turret can ix' ea8iiy and rapidiy turned and the scesv

tools brougbt into action.
In testing the lathes, the cutting was Iiniited to a spet'< of

13 ft. per minute, with a eut anti feed of ij-in. but it ean hoe
speeded to 25 f t. per minute and remove the sanie amnounit of
mietal, but the high speed steels wili not standi the strain and
heat. W'ith a 1-in eut anti J-in. feed the tool and the mietal
it is cutting. are at a mcd heat at the point of contact.
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A (lemonstratioii was recently miade in whi<h the. lathe
was set compicie for turning wheels of 78 iflehem diameter
with 6j in. tires in 12 minutes, including the placing of the.
wheels iii position for work. They were then flnished coin-
plete in 19 minutes and placed on the. fluor in four minutes
more. The. total time f romn floor tu fluor, including the setting
of the lathes, was 35 minutes. This work was the. marne as
the turiling off of a new met of tires ani the eut wus but, 4-mn.
deep.

In another test, a pair of 67 inch wheels with 6j in. tires,
wert. chucked iii 7 min. t urnng romjîhete in 2S min., and put

1"1(. 10 i. I

on1 thew fluor in 3 minutes mort., or, :total of 3.N in. fromi fluor
to floor. In this rase tht. eut was ï-in. dleep.

A third test was made withi 67 iii. wheels ani 61 in. tires.
They were chucked ii ) 'min. anti finished in 43 min., the.
brt.aking of a tool having delayed the work four nminutes.
The. work was dune id a cutting speed of from 13 to 15 ft. pcr
min. When a tool steel is produced that can stand the stress
amd ihent of a highier speed nu duht there will be a greater
output than modern machine tool practice will allow.

Tht. aumnistie nut-tapping machine illustrates one phase
of miodemn development in machine tools tu secure maximum
production. In this machine the only attention rcquircd is
for the. attendant to drop the nut blanks into the hopper.
One of these machines, in the Schenectady works of the Ameri-
can Locomiotive Co., operated during a week's run at the. rate
of 12,000) haif inch nuts in ten hours, and in the mamne pcriod
of time 10,000 ý-ini. nults.

The. straughî or t apvr boit t urning machine- hias a practical

It

1
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cvery-day production of 1,762 î to 1-in. taper bolts 4 inches
long, in 10 hours (spindie specd, 75 revloutions anI[ 5-32-ineh
feedl per revolution), and 304 two ifl(h bolts 16 ins, long iii the
same tirne (spindie speed 40 revolutions and feed 5-32 in. per

FI(;. 1'2

revolution). This production is serurei by r(>nghing on two
spindies and finishing on two others.

Fig. 14 illustrates work (lon(- on a Vniversal (riîîder,
which is buit for use in the railroad tool roonu or repair shops.
This grinder grinds reainers, gauges, dies andI b<ning bars,
does straight or taper, external or interna] grin(Iing, and
handles a large variety of grinding <n mrall parts such as
k nuckle pins, arnd cross hen I pi ns, lin k bl>< cks andI plates,

Fi (;. 13

parts of air valves, etc., with specd aIl( accuracy. The Gap
grinder is also a railroad tool, a gap along the bed adapting it
to a variety of work and permnits grinding accurately and
economically worn or turned piston rods, valve yoke stems,
axles and other parts. A crane may bu attacbed for handling
axles, piston rods an(1 other hcavy work.

At the conventiorn of the American Railway Master Me-
chanics' and Masgter Car Builders' Association at Atlantic
City last June, a hcavy duty drill mua exhibited that was of
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unusual interest, noV only because of its constructural features,
but also bý reason of the resuits in thc way of rapid drilling
wbieh it makes possible. An improvem nt whi( h tends Vo
increame the usefulness of the tool is the new compound table.

As will lx- noticed from Fig. 15, this table is very different
froîn the ordinary type and is a valuable adjunet to the machine
The table has a working surface o( 16x30 in. and is provided
with a rapid movement of 20 in. longitudinally anui 8 lu. trans-

a- - 1 - - - 0O~ ' I i
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vesl thog wrsad iacs h prtrsadndIret in frn oftetbecnmnplt tfrado

versel ithog rs and iackvens The eratrtningvr

quick adjustment is obtained with this table. A large chip

1
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p an ie provided ai Each end, as well as ail ou groove running
lengthwise ai each side, arranged so that ail the lubricani
running into the chip pan ai the f ariher end is drained back
through a cored opening in the table to the pan nearer the
supply tank.

The machine je buili on the unit system, that ie, the speed
changing mechanism is in one separate box, the feed change
geare are encloEed in another eeparate case, and the head is a
ihird unit entirely independent of the other parts.

In a series of tests made using high speed twist drills,
cutîing epeeds as high as 200) fi. per min. in cast iron were
obtained, slthough 125 to 150 ft. per min. mere ueed in mosi

naG. la~

cases, which was undoubtedly due to the faci that the nature
of the work was the limiiing factor ratiher ihan the drill or the
machine iteif.

Fle. 16 shows a modern Canalian madle 90 inch wheel
lathe instailed in the (1.T.R. ehops ai Straiford.

The face plates are very heav and massive, 91 inch diam-
eter, and have bolted to them an internai gear of wide face
and coarse pitch. Thc epindies are massive, ail bearinge being
16 inch diameter by 22J inch long, ecraped accuraiely io a
hearing and ample iubricaiion je %fforded for ihese hearinge.
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e r The gearing is ail of ample size and strength for the work
required. Tilt pinions under stress are ail of steel, and ail
gears are (,lt froni the solid on aceurate gear t-utt."ng miachinery.

j Tht construction of the drive is such that the long hottomn
shaft is relieved ta a considerable extent of the heavv torsion
whiei iînvarialy causes chatter on this ciass of machînery.
Clutches ani change gears are provided, giving a wide range of
speeds for ail wheels froni 34 inch to 84 inch on the tread.
The restas are excej)tionally massive, having power feed across
the trrad, vitrying from 4-25-mý. per revolution to 12-25 in. per
revolution. The feed mechanisni is of the Iink type, (iesigned1~j, so as Io give 8 impulses of feed per revolution of the face plate.
The hottoitu resta are mioved along the hed hy inians of rack
ami pinion, andi have Exte(nsioni to aliow the cross rest to,

Fi(;. 60

niove in sufficiently close foi- sinail mwheela. The Jeft liand is
driven iii and out by mîeans of reversing puillys acting through
gears into a screw piaccd under the centre of gravity of head.

The drivera on this machine consist of four sets of adjusting
steel blocks, having serrated cdge gouging into the outside of
tire. Powcrful boits are provided for Jipping through the
armi of the whcel, anti drawing the wlh'ý(: back against the
face plate. This makes the wheel praetically one with a
heavy face plate, giving great rigidity. On a machine with

'I this drive cuts 1 inch deep, and 7-16 inch feed have been taken.
r All high speed shafts run in babbitt or bronze hearings,

on the lowcr speed shafts, in cast iron bearings. These were
adopted after considerable experimenting.

The weight of this machine complete is 102,000 Ihs. The
largest piece of bed is 22 ft. long by 8 ft. wide, and weighs
about 28,000 Ibs. This machine is driven hy a 50 h.p. motor,
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220 volts,, D).C. Westinghouse inake, 500 to 1,000 r.p.iii., also.
1 ;) lbp. Series Motor, 220 volt, Westinghouse.

Iii the desifn of the traveling head siotter, Fig. 17, the
experience of mnany of the largest, users of siotters in the- cOluntry,
particularly in railroad shops where the heaviest, service* is
required have been take(n into account. Weak spots hiave,
been eliminated, many conveniences have bcen added, sinipli-
fications made in construction, and an excellent machine, pro-
duced. The essendal featurcs in design are the niovable hevad
an(1 the quick power adjustmcents to head an(l to ail inoti(>ns
of table. Coupled with these arc the inior inîprovenlents

Fic. 17

of extra quick return of rani, stroke indicator, autoinatir
tbrow out te, feed, etc.

The traveling head is the striking feature of this machine,
and its great value is very apparent, especially on massive
jobs where the work cannot be readily moved. This construc-
tion also makes it possible to do work requiring a great reach.
Tbis construction at firist hand is criticized on account of the
spring of hcad under heavy work. In actual practiec this
spring is found to be very small, owing to the fact that the
upward thrust is taken by two massive long boîts running
clear through and anchored in base, and also the colunn
is made very deep a nd heavy and the head bcing well scraped
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cams, are adjustable and reversible, while machine is in opera-
tion. A safety device automatically throws out feed in case
of any obstruction.

The table is large and of heavy pattern, and clamped by
means of four corner boits. Circular table is graduated to
degrees. Cross slide and bottom slide are of large size, and
accurately scraped and gibbed to place. Cutter bar bas
sqiuare bearing in guide, to which. it is carefully scraped. It
is c3nveniently raised and lowered by crank h indle working
into screw. It is provided witb relief apron hinged to ram.

36 THE CENTRAL RAILWAT AND

thereto niakes spring practically negligible. Moreover when
the head is close back to the columa the maximum stiffnesa
of siottcr construction ie reached.

The quick power adjustnient to head and table can bc
thrown in and out, while the head is running or standing, as
desire<i. The quick power feature on certain clamses of work
nwans an increase of 200 p.c. in output, By this feature, as
a general proposition, this machine will do 50 p.c. more work
than was formcerly possible. The quick return is of special
construction giving remarkably even cutting strokes with
verV fast return .An indicator is attached showing amnount
of st rokes.

The feeds have a wide range and are operated wit bout

1



-~ -

ENQINSERING CLUB3 0F CANADA

The gearing is ail of t xt ra mwide f ace and coarse pit eh eut
front the solid, xnaking it possible to take enorinous vuts at
bigh speed. Ail shafting is carefully turned and ground
and miade of special high carbon steel.

The machine is arranged for helt or iInotor drive. lii
motor drive is used, 3 to 1 variable spt ed niotor is used.

Maximnum stroke.. ...
Wiii cut to the cunter of (ir(Ie
WVili eut to the outside of circiv
Diamieter of table ... ý..*
D)istance tab)le to Itead.
Adj ustiment o>f rami...
Strokes per minute . 1.1.1
H.P~. of motor used, 3 to 1 v'ar
('ountershaft puileys ....

Speed of countershaft pulleys. .
Weigit ...

* 7' 6"1
9' 2f
4' 6"
2' 5f
2' Nt'
7 t> 3~4

10
*24" x 6'

2(X) r.p.
32,00X) lbs.

Fia. 19

The 42-ineh coach wheei lathe shown in Fig. 18 is of an
extra hcavy type, designed for turning out railway eoach
wheeis at a maximum rate.

The driving mechanisrm consista of two face plates, 56-in.
diameter, and having open cut in samne on one aide, to admit
of axIe. eaeh driven by an internai gear of steel. The spindie
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is I 6-inrh dijanieter, anîd has two bearings 14-inch4 long, accur-
iîtely scraî>ed. Spindh is open on une side to mimit thle largest
axie required. The peculiar construction of t his niiîole

reivsthle spi ndlh of ail torsion. Bearings on1 miac'hinei are
bronze b ushe I. The pillions incsiing i nto t he i otero ai gearare of steel, the teet h being ail cut froni1 the solid. The 1 eariîigs
Sup;)orting t hese geins are of jîhospiior b)ronze, aînd are 54 inclies
dianieter hyv il in ches long.

Thei <ent re licad support îng thle two internai gears. lins am-ide lîearing on the hase, îind it secured to base ky heavy
hoits and dowels, nîaking an exceptionally rigid construction.
Tfh< inethod of tak-ing insert is N'en, simiple, there being iuirciy
tw<> screws to looseri up, and thie section driven out. On
accountt of the shape of the geîîr ring it inakes an cxceptionally
rigid constructioni, by w'hicli there is no vibration. To the
face lates are scured drivers of the Iatest approved forni,gi ving ample dri vi ng cîîpa.i t.y tuo thle m achine.

Fi(;. 20

The tailstocks have spindies of large diameter, to which
are secured vcry powerful seif-centering chucks for gripping
the wheels. The heads are adjustabie in and out for a distance
of 12 inches, and are opened by means of screw8 operated by
motors on each end. These motors do flot require to be over
2 h.p. capacity each.
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''ihe cross slides andi rest are ext reîun*lv iy I antd are
prov~ided with means for quickiy releasing tool and securing
it in position. li'~ x :i' tool steel shouhi le used.

Th'le feeds are 4 in nuniber, anti van- fromn 3-25t hs to I 2-25thls
of an inch per revolution, whieh i,4 ample foi' the w ork r'quireil.
The b ase is stifi and deep, wiî h ample fouxo laiion for I dting
m-ork to fou iî ation.

The' advantage of this machine is that the power kis mans-
rnîtted ('ntir('Iy through the gear, and bearing lias ouiy a

t<ii'naction-it haq nu transmniti ing funct iun.

1 u;. 21

The heads are niuved backwards anîd forwards by owe
which relieves the attendant of much incidentai trouble.

The tool post is of a very powerful typIe, aniii operaied
by large screw of coarse pitch andi having (liffereutiai threads
andl requirîng a minimum of energp' aud frictioni.

The weight, of this machine i 45,000 11).. l'or (lriving
this machine a 40 h.p. variable speed niotor, speed variation
3 tu 1, is u1sed.

The double axie lathe shown on F'ig. 19 is a ver 'v heav'y
andi piworful machine, designed foi' t he rapi i t urning of car
anti locomotive axles. The be(l is of extra widih ami depth,
anti is ai rongly reimîforce<i bv heavy ribs. The tailsiucks, <if
which there aie two, are' <f e\t ra si if 'onst ruct ion. O ne
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a spindk* is adjustable, having a traverse of 6-in. Spindies are4 4j in. diamneter. The carrnages are of the double type, havingt ;. steel gearing and automatie throwout. The apron is driven
by nieans of large rod of large diameter working through
gearing into steel rack of coarse piteli and wide face. There
are three changes of feed instantly obtained without stopping
the machine. These feeds can bc vgried within wide range if
desired. The center driving hcad bas an opening of 13 inch
(hanieter, and is driven by powerful gcars of wide face and
coar8e pitch, and is provided with equalizing drivers

The geanîng is aIl cnt froni thie solid, ail pinionis being of
stcel. The shaft ié of high carboni stecl accurately turncd and
ground. For motor drive, a variable speed motor having a
speed variation of 3 to 1, of from 15 to 30 h.p. depending on
the class and quant ity of work requircd, is used. If beýlt driven,
this machine is driven by a 6-inch belt, having :3 step con* of'
large diameter, cone being '-À inches.

SIIî'EiIFIIATI(;N

WVeight of nmachine, roniplete 17,000 Ibs.
JTotal Iength of bed .. 14,

M Width of bed. 280
Depth of lied l
Takes l>etwo'eii ren ters. (Y 4ef Swings over ero. slid 12#
)pnng in head..... 13"

Diîs. Fevil rod . . I :
C.S. ..... . . . 91,24 x 6'"
Speed .... 400) r.p.iîu.

Fig. 20 shows a :30 inch dlouble back geared high speed
(anadman mnake engine lai le, ffih for- use in locomotive work.
It mlniits 15 feet hwencentres. The swing is 32 inches
over shears, and 20J in. over the carniage. It is cquipped
with independent roti mud scnew fecds, power cross-feed,
conipound rest, plain bool block, quick change scrcw cutting
gear froni steel and tvo steady resis. It is dniven by a 10
h.p. inotor, and has a spevd of 400 to 600 r.p.m.

The baek gears are on the, front of the lathe and are really
front gears. It is, thenefore,' no longer necessary with such alathe for a rnechanic to turn the tool upside down on the baek
of the lathe t~o make a good eut. The front gears act directly

:4 on work giving smooth eut. This featune is typical of modemn
practice.

The two spindle drilling machines shown in Fig. 21 bas
spindles 3 inch in diamieter, with 18J in. traverse and three
changes of speed. The heade are adjustable along the rail by
hand or k' power. The saddles are adjustable in tnd out
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24 inches. The table is providtd with a trough for colhcrting
drill fluid which drains to pumip for circulating. The range of
spifl speeds is from 20 to 180 r.p.m. Heads and pumpq are
motor driven.

Fig. 22 shows a modern four-head (lrilling machine such
as used in the modemn locomotive shop for drillinga loco-
motive frames. Thrce heads arc used for vertical (lrilling
and one swivels for angular drilling. Power is transmitted to
the head by driving shaft the etitire length, which ini turn is
operated hy a bdtoed 20 h.p. constant speed inotor driven
count( rshaft at the end of the machine. Spindle e(1(s are
fitted for No. 5 Morse taper sockets. The table is 30 iches
high by 32 ft. 2j inches long, with thrce tce slots. and a top
working surface of 24 inches wide hy 3l ft. X iniches long with

Fi(;. 22

cross tee siots 8 inches ccnters. Spindle specds are 48 to 192
r.p.m. Maximum distance between end spindies is 30 ft.
Greatest distance spindle to table is 36 ins. The spindies have
horizontal traverse on their arîns, their centers projecting over
vertical surface of table 9 inches as a maximum. Grcatest
distance between column and spindie is 44 inches. The table
is provided with draining trough which collects the cutting
fluid and delivers same to tank at the rear. At lower tank
is a circulating pump driven by an independent i h.p. niotor

-"rn--
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for forcing the fluid to the drill points. The gcaring throughout
of this drill it3 made of steel or bronze.

Txwo plans are adopted for machining reversing links. The
alotter for this work im shown iii Fig. 23, and a planer attach-
ment for giving the links the correct curve is shown in Fig.
24. T[he slotting attachment is u4ed on a l2-inch hcavy
8lotting machine. The table is 30' inches in diamneter with
30 in. longitudinal ani 24 inch transverse speeds. W'hen used
for sdoting links the worni gear is unhitched and the table
rotates. The device shown for planing links makes a perfect
link. The construction of the jig wîll be readily seen from
the illustration.

Fig. 25 mbow4 a modern horizontal nulling nmachine for

1, i. 23

xnilling thle (lIflhIIICelS aiid plates on sidc rods. In the machine
shown thE distanice between housings is 40J in. The maximum
distance froni center of s3pindle to table, 52 in. Capacity to
miii 14 ft. long. The spindle is ài iris. in diameter, and has
four changes of speed, fitted with taper socket 3j mns. in diamcter
at its large end. The bcd is 28 in. wide on top and 26 mns.
deep. Uprights are 44 inches dcep at the base and have a
.10 inch face. Crom.srail is of box section 8 inch deep with 20
inch face, and is rai8e(l or lowered by hand or power. Table

THE CENTRAL RAILWAY ANI)



is 37 inches wide on its working surface and 8 inches deep
ahove the bed, with a pan around it for catching lubricant used
in cutting. T1he table has infinitesimnal graduations in feeds
hy friction (lises anti rapiti mn(venient l)y power iii uit lier
direction. It is inotor driven b)N- a 25 h.p. Westingniouse
motor, shunt wound, speed 250-J,0(X) r-.p.iiî.

Fig. 26 shows a 100 iii. new nmodel Canadian niaîke driving
wheel lathe wit h a capacity for 86 inch wheels. The swing
over th bu bd is 102 loches . Maximîuiji distance butmwçen
centers is 9 ft. Swing over t bu carrnage is 96 Onbs n the

Fi(. 24

pedestals are nîounted two compound rests with tool blocks
fitted with a patent single screw tool holder. The feed mechan-
ismn gives four changes of feed to one revolut ion of drive.
Driving pinions are duel eut f rom. the solid. The face plates
are provided with pockets, to receive crank pins anti ech
is equipped with four Teas' Patent Sure-grip Drivers.

T aiIstock or movable head provided with quick power
traverse by 7j h.p. motor. Carrnages are of box construction
and Extend the full width oi the bed so that pedestals carrying
tool blocks wiil have sufficient travel for boring wheel centers.
When turning f ull diameters the rear portion of the saddle is
detached which wiil permit wheels being taken out of the ma-
chine without changing the position of the carrnage, it being

ENGINEERING CIA-B OF CANADA
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only neressary to rexuove the tailstock to the rear sufficient
to withd(raiw the crank pins frorn the face plate. It is motor
driveri by a 50 h.p. D.C. variable speed motor 500-100 r.p.m.
with a 7j h.p. A.C. constant speed motor for traversing the
bead.

The C.P.R. have sueeestsfully applied al pneurnatie tool,
designed by W. Peterson, of the ('PBMontreal, to lathes
for turnhhlg car andl t ruck wheels. In turning w-heel tires it is

FI(. 25

necessary tu change the tools three times for each tire and
two nmen were required tu the operate tools. With the tool
shown, one man can operate thexu, the neccssary champing
and setting being accomplished almost simultaneously.

The tootholder shown in Fig. 27 was used on a 36 inch
lathe. Forty pounds air pressure in connection with the
leverages in the toolholder, holds the tool rigidly. Tool can
be clamped by haxid if power is flot available. High speed
steel tools 3 x 1i in. were used and a surface speed of 17 ft.
per min. with a cut j in. deep and J in. feed per revolution
with this toolholder.

A two spindie Canadian make cylinder boring machine
is shown in Fig. 28. It bas a bcd 19 ft. 7 inches long,
48 inches wide and 10 inches deep on which is an adjust-
able table 57 inches long, 53 inches wide, having power
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traverse along the bcd. When in working position it
supports the outer end of boring bars, and when re-
moved to the end of the bed the evlinder is free of the

Fi(;. 26

bars and
machine.
horizontal

mnay be lifted without taking the bars off the
The large bar is 12 inches in dianieter having
adjustment from 15 inches to 32 inches, and is 24

Fia. 27
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inches ri n cent er of bar t o toi) of t aile. TI'le siall bar r
5 ;nliIes in (lianieter, with horizontal ad(jListIient of 14J iiehes,
alsi> a vertical adj ustmnent froin i to 31 inches. Diarneter of
hivoil î in 12 inch bar, is 21 inches; (ianiet er (if hend on 5 incch
ba r is 11 inches. Each bar lias t hrce changes of feed . M a-
chîine lias four faciiîg laads, t wo for éach bar, sinalest to face
20 i nclis i n d ianier anc i thew largest 14 inches iii dianiet <r.
It iihi driven bY 15 hip. DA'U. 2 to 1 variable specld niotor.

i(;. 21»,

Fig. 29 is a I(X) i nch loconiot ive drîving helq uartering
Inachine. It lias a capacitv for wheels ni) to 90 inches in
dianieter on the t read, wit h froni 10 to 20 inch stroke. The
hevad-4 have long hcaring on a substantial bed and are adjustable
for axIes of different lengths. These machines are )uilt, for
vither right or hoih righit ami left lîand load. Spindies are of
large diainîter axaI have 15 inch traverse. The saddle8 carrying
manie are graduated for easy adjustnient to the desired stroke.
Spinîlles have three changes of power feed an(1 rapid hand
nhovenient . Axles are- held on centers and on adjustahie
"VN' " earings support ing by frarnes to which the whecls.arc
seeureiv clamped. The horing spindies are provided with
outboRr<t support, and also with device for truing up erank
pins. Eac'h head is arranged witb motor drive hy a 5 h.p.
constant speech nîotcr..
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uTe I iî.tti( St ates inakt' hoîrizont al illilling illat'iiu shiîwfl
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of tll hi achînle revi tves i n al I îass lusi c'ipptd 't i taring in thli
sat idh' anti is drivt'n I y a sit v orn i w ie umt i iîing
tranisnîiit ted by' iclis of aî ioul'kiya t lu,îiriving M-orim
wh'el lias a I irolize. rng Witi h t a, si te't h (of st i 'p leii, and t he
dri vi ng wori lii o5tf liaiiittd si etl andt fi tted Nvi t h roili'r t firtst

berigsIath fitf wlii aiev vite asvd ain i ili n il.
Theii ilitiin îtî pî'Jlatîi til titi sit' (if th l ljiiglit, ori on

thei ftiilîiioi itî s mtotî'i îionit is t ralillit ti fri'iîî the

Fi(,. 29)

ilti ii thlrîugli t iarst pitfil stiti 'puri giars iti th( liei ieir

Iiatihitîs , a id hîve ' gýlitrs to th( t Vlertîic tal dri vil ig Sllllft.. 'l'lie
Itivd gt'al' oî thei hotrizountal îiriviîig lift is plaît t. bloiw

t ha ot the t vi'~ertical shiift , so t lui tlite M-ight of t hi' Su îîft is
coîitir i . Ili thle pressure' t tt th ive lin thlut gvais, aind

p rivints al hi'avy t h rst on tllei I ttotnt lit ar ng.

Tht' t'ross rail tif titis niachtine' is of t hi' tiguilîti' t ype', anîd
tht' bviî'ang foi' thie sî'evt' of th hi'oitni wh't 1 andî fo r thi' t h rst
fates tif t hi' uiivi ng wtiii, art' îast su iii tii p rev't't iliN' v ilbra-
tion. As showî, thi' spinthl' saihl luis i'rtis lianil auijusl,,ite(nt
oit ilie rail for toitvenut iret in set t ing ciittris, ais aistu th (l ut-
boar î'thari ng, thle iiltit hl luî'ig Io plac ut îî't i iii illiig cuitiers
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on theu ar-bor and t uri the bushings to the sanie diaineter as
the bearing ini the outer support, to perinit adjusting this
support close to the cutter, and relieve the cutter arbor of
strain. The cross rail is counterweighted, and the elevating
screws have a top and bottorn bearing to permitî of aiwaye
bcing inaiîîtainied iii tension.

biThe cutter arbors are driveni by a broad facc A key, and heid
in the spindies h)y nîcans (f a through retaining boit.

The work table is of heavy box type (<ifl5tiUCtiOfl with
quitre iocked gibbed bearings on the ha.se, a11( the drive is by

mean, of steel aingular rack and bironze spiral pears, as shown

lî.3<>

îng ýiî of t hil imu 11,1u anid the ulv ne rî~iisuîi ere for' the
olea ,nof t lie rajil et ai and< of thle t able, for. lI;t h revers-

iîig faîst pa wur trlaverse ani d ' 'i'erc aire ine clhainges of
geai feed I rangiîig froiji ý inchl tii S iices per. mnute.

isti lmt ons of t ies i iile s a t thle itistsi irg works of thle
AîiriiiLovilîiît ive Co<. Show tdit tilmvN are Sliîlihuiîig lod.s on

cit> fril ii i to iES incoles ivide , g to d iîciîeîp, lit al taible fved
a aieof S i nclus lier mîinut e, and ciiaineliiig t Nvo rods a t

oti t Iilie, vz:Il hiliieli liig 3ý i nuh idi vîe andiî 1 j die e lep
ini mie operat ion, it t lie rate oif 2j iîiiiîus t o *2ý jches peti
mnuiilte.li ersi haive hla i ct onii ied iy i nielinîs of

THE C'ENTRAL RAILWAY ANI,



thu Tabor hlic.ai spiral inserted tout h high Spuued nt1iiiing

cutter, as shown il Fig. 31. The average refnluL of multalisj

equivient t o ont cubir inch puer Mlinut e tif hi irSV iwr
Fig. 32 illusi rat us a nuew design of rn bai i rîg mlachinev, wîth

the aîh liiàotila mjuîst able >1jîpot t for ilbu end of Ill bu i dies

Fi.31

whvii >upported in this inanner a rup cutter is used to f repan

thu inis. Tis view was taken in the Juniata shops of the

Penîýiii-,vaniia llailiroad, and resuits show that loi incih diaineter

hon, are nmade in rods 5-inches thick, ini twenty ('2(i) minutes,

for whieh only a reaining cutter is neeessary tu finish. Thia

nielihod eliminates the necessity of diriiling a pilot itole. Both

holus are finished at the sanie tinie.
Ili a reeit adi-erss on shop (fficicncy giveun by E. 1>. ilul-

lard, pruviî ent oif thbu Biliard M achi ne Tutl CoSu., liu uýn i md

Fi.32

-M
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*p the problem of reducing shop costs in th( foilowiîng terse

sentence, "To rut shop costs, rut the time betwvetii ruts."

As an exanîple of the inefliciency resulting from flot eutting

r time bttwen ruts, he pointed out that in a promnient shop,
after a diffirult piere of work had been finimhed on a boring
miii, it was necessary ta wait from 10 a.ni. to 3 p.m. before a

new forging waB available, the machine in the meantime
lying idle. He elso rointed out that a great deal of time is

wasted in boring mil operations in adjusting the machine to
the exart size r(quircd. by the work and stated that a raon-
siderable time ran bc, saved an mu.hines equipped with micro-
meter dials which permit instant and arrurate adjustmnt.
He alro pointed out thc grave importance of the prohlem, of
lubrication ta machine tool builders, stating that from 80 to
90 per cent of the repairs required on machine tools art made

neressary through lark of prQper lubrication. He suggested

rthat, this was a subjrrt on which machine tool builders a

that hy the use of scientific methoda and automatir machinery,

his rompany within the past six years, had arhieved inrreased
output, decreased labor cost, aîid increased wages ta employes.

In speaking with a superintendent of a large Hamilton

men busy. More time is lost ini men looking for work than in

actual production." In the G.T.R. shops, Stratford, this has

the work. At first the men looked on the innovation with

for more work.
With the dcvelopment in machine tools and improved

methods between oper.ations, greater shop production is made
possible. The foregoing by no means exhausts modemn practice,
but it points out a number of main features and dEscrihes a
number of interesting toals now found in the machine shop.
Various attachments and sperial machines have also been
devised. Perfection is a bard thing ta obtain, but manufac-

turers of machine tools, master mechanica, shop foremen and
managers are on the right track, and with the progress that

r I is being made it may not be very long before stili greater
outputs will be possible.

Chairman,-

We have ail listened with a great deal of interest ta this
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paper by Mr. Keith, and as we have got a lot of business to

get through to-niglit, 1 do flot purpose to ask anybody in

particular to make any remark on the subject. If there is

anyone presEnt who would like to ask Mr, Keith any questions

in conneetion with this paper, 1 feel sure lie will oblige hinm.

Mr. Jefferis,-

I think Mr. Keith lias coverüd this suhject in a very able

manner. Any mari who remnimbers the days m'len it took

three months, and sometinles longer, to overhaul an engine

16 x 24 diameter and th(n takes into consideration the rapidity
with which this work is donc at, the present time hie wull see

what enormous strides have heen made, or if hie goes into

one of the cities in the United States and secs the thousands
of clever men devoting their lives as specialists to one particular
tool or another-why tîtere is nothing lef t to be said. These

men are geniuses at their business, and they have tools down

to such a condition that if our grandfath crs could come back

and compare thcm to the tools in the old shops it would surprise
them probably more than thc clectric light would.

I am sure we have ail listened with a great deal of interest

to Mr. Keith's paper,' and we Ehail be aIl glad to, get the Journal

and read it through carefully, because it will take a great deal

of time to absorb ail the informîation he bas given us, espceially

men who have been working in general machine shops where

general work only has been donc and who possibly have not

had an opportunity of seeing some of the immense strides

that have been made during the last ten or fifteen years, they

would appreciate and enjoy this paper very much.

Chairman,-

I am of the saine opinion as Mr. Jefferis. 1 reieniber,
flot s0 many years ago, fifteen or eighteen perhaps, when we

used to think we had donc a pretty good day's work wh(n we

turned out five pairs of tires a day, now Mr. Keith tells us,
they can do thirty-three in a day. 1 am afraid 1 feel some-

thing like our grandfathers would if thcy came back. 1 should

like to sce some of these things donc before 1 could believe it.

If there is no0 further discussion, I think it would be in

order for someone to move a vote of thanks to, Mr. Keith.
Moved by Mr. Siade, secondcd by Mr. Carmichael, that a

hearty vote of thanks be tendercd to Mr. Keith. Carried.

Mr. Keith,-

It is always a pleasure Vo, do anything for this Club. I

have merely tricd to illustrate the miodern practice in machie
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sBops both in Canada and the United States, and 1 hope, at

some future nmeeting, we will hear f rom someone even more
familiar with the subject than 1 amn, along these lines.

Chairman,-

We will pass on to order of business No. 12, which is the

You have ail got a list of the members who have been

nominated by the Nominating Committee, and before pro-

has any ote ai es tou suget 910 of the cntutin h

Clr. "iceso,-r hllb lce b altatteAna

Meethn ik we canotdbter tahan o accept thei recmsmea

havonse of ied the Nominating Committee, i an v tatte

nominations as presented be accepted.

Mr. Hardisty,-

I second that proposition.

Chairnian,-

It bas been regularly moved by Mr. Wickson, and seconded

by Mr. Hardisty, that the naines of officers presented by the

Nominating Committee be accepted. What is your pleasure?

Carried unanimously.

Chairman,-

I declare the motion carried.

OFFICEas ELECTED FOR 1911.

Presient,

G. Baldwin, General Yardmnaster, Canada Foundry Co.,

Toronto. st Vice-President.

J. Bannon, Chief Engineer, City Hall, Toronto.

2nd Vice-PreMient.

A. Taylor, Foreman, Boilershop, Polson's Iron Worke

Limîted, Toronto.
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Ezeculive cornmittee.

A. E. Till, Foreman, C. P. Ry., W. Toronto.
E. Logan, Machinist, G. T. Ry, Toronto.
C. G. Herring, Chief Draughtsnian, Consumers' Gas CO.,

Toronto.
E. A. Wilkinson, Itepresentative, Lunkenheimier Co.,

Toronto.
A. M. Wickens, Chief Engineer, Canadian Casualty & Boiler

Insurance Co.,' Toronto.
W. E. Cane, Superintendent, Chapman Double Bai Bearing

Co., Toronto.
A. J. Lewkowic!, Consulting Engineer, Universal Gas Co.,

Toronto.
Auditois.

J. Herriot, General Storekeepei, Canada Foundry Co.,

Litnited, Toronto.
D. Campbell, Storekeeper, Consumers' Gas Co., Toronto.

A. W. Durnan, Representative, Rice Lewis & Sons Limited,

Toronto.
Reception Committee.

T. Walsh. A. W. Carmichael. J. H. Morrison.

H. G. Fletcher. A. W. Durnan. W. Newman.

J. F. Campbell. H. Ellis. R. Pearson.

J. Herriot. H. E. Rowell. G. D. Bly.

C. D. Scott. H. Cowan. H. H. Wilson.

Mr. Jefferis,-

May 1 say a word for the benefit of the rank and file mcmbers

of the Club. The members of the Executive and Nominating

Commit tees have given this matter a great deal of thought

and attention, and they have corne to the conclusion that

it is flot in the best interests of the Club for the same men

to be on the Executive Cormittee year after ycar, and what

we would like to see would be, members f roui the rank and file

of the Club taking a share ini the management of the Club.

Secretary,-

1 would like to say with regard to what Mr. Jefferis hm~

just said that this matter was brought up at the last meeting

of the Executive, and it was decided that if Past-Presidents

were always elccted to the Executive Committee it would

only he a matter of time when t he Execul ive woul only

consist of Past-Presidenms, and that the Past-Presideflts had

better drop out and allow sorne of the rank and file of the Club,

as Mr. Jefferis put it, to have their say at the Exeeutive ineet-
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iîîgs o>f the (Club, and i I lealiiy endorse what Mr. Jefferis bas

said. It is better tu have new blood comling ini all the time.

%Il. Jefferis was the father of ibis idea as he considered

it would be better froni a business standpoint for the Club

to bave new mienibers elected to the Extcutive Comniittee

eacb year. W'e have tricd, as far as possible, tu have a rep-

resentative on the Executive f rom eacb of the largest concerns

connected witbi the Club, and I îhink Mr. Jeff'(ris ought to

receive a vote of tbanks for bringing in that motion.

Mr. Fletcher,-

At the meeting lbeld by the Nonîinating Cominiitt&e it wus

decided that the Pasi-Preside lts were to be înentioned amongst

the hist of offictrs, and tbiey shoultI bc recognized as having

r a standing on the Executive ('oniniittee.

Secretary,-

That is just whiat 1 was going to sa-,.

Chairmnan,-

As one of the officers electcd, 1 feel that 1 sbould miake

s few remnarks. You bave seen; fit to advance me to the

honored position of President of the niost cosniopolitan,

inteliectual anti social institution of its kind in Canada. Wben

I look ba&k ten vears to our old Railroad Club with its thirty

niembers, anti compare it with ibis splendid organization,

where we bave upwards of 6M0 nenibers, 1 feel proud that I

was one of its charter members and its humble Secretary,
but 1 feel more proud to think tbat you bave seen fit to elect

mre to preside over you for the ensuing year. Oif course 1 feel

that in honoring me, you boncr the Company which 1 repre-

sent-naniely, tbe Canada Foundry Company, Limit(d, front

which wc draw upwards of fifty members. 1 feel safe in

predicting that witb the vcry efficiknt staff of offiters you

r have elected to assist nie we should bave a banner year, espec-

ially if the miembers will take the same lively interest as

beretofore.
We have a Club that we are all proud of and froni which

we derive useful knowletlge anti instruction. Let us recoliect

that the ways of wisdonm and knowledge are beautiful and

leail to, pleasure. Unison and harmony should constitute

the essence of every one of our members, and while we range

ourseives under that banner the Club muet flourish, and ani-

moities give place to peace and good fellowship. United

in onoa design let it be our aim. to be happy ourselves and

contribute to the happiness of others.



Iet us mark our suPeliolrity, ami distinc'tion a"1o119 'ien

hy the sincerity of our cultivating good fellowship and Io

improve in ail what if; good and amiable.
1 suppose it would becomue ine as I>resident of titis organiza-

tion to assert that, in Choosing mul, you have mlade il very~ Iir

selection, but as this would la a retiection on your good juclg-

ment, there is no occamion for ine to parade the fart before

you,' however, 1 have one consolation iit taking the chtair,

and that is, that the President is flot exece to inakespeu,

it is his businets to listen. It is tiot his mission to iniaugurate

new measures,' it is his duty to serve the will of the mteetintgs.

This being s0, nothiitg remains for nite but to thank N'out, which

I do in ail sineerity, for the trust and confidence N'ou have

reposed in mu, and bc assured that 1 shall earnestly u nduavour

to do my duty a,- 1 undurstand it, and guettletun, 1 wish ou

one and ail a Merry Cihristmîas aîtd a Happy Nuw- Yvar.

As Mr. liannon clous t Itappuit tt> bu livre t)-niiglit , 1

would like to hear froiti oui- seroîtd Vu-riuN r. Taylor.

Mr. Taylor,-

1 do flot know whether the Nomîiîtatiltg ('onînuiittue lias

made a mistake ini electing me( second Vîelrunelt,1(w-

ever,1 wc caît ail tryý to (Io our best, and hîy trviitg we arc boundi

to accomplish something.
In reference to Mr. Jefferis' rentarks ini referertue to I>ast-

Pretidents dropping out, I do flot think thtat would bue alto-

gether advisable, as with the expurience they have had t hey

would be of invaluable assistance to the new Executive, and

would help us out in case we happericd to f ail clown, howcvcr,

I i hank you very much for nominatîng nie as second Vice-

President, and I will do ail in my power to assiýt the President

in his work.

Chairman,-

I will ask Mr. Till to say a few words on 1*half of the

Executive Committee.

Mr. Til,-

I wish to thank you ail for secing fit to elect me a mcmbcr

of the Executive Committee once more, and I will do my duty,

as far a8 possible. Thank you, gentlemen.

Chairman,-

The next order of business is No. 13, Announcements.

1 have just had a card handed to me by the Secretary,

advising me that the paper for next meeting will be in con nec-

- -
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tion with the De Beers Diamond Mines of South Africa. This

wiIl be a very interesting paper and will bc given by Mr. (aul,

who is a civil (*ngineer in the firni of tiaul & (irouard of this

city, who, 1 understand, wàs an engineer in these mines, and

1 would very much like to sec as large a gathering of niembers

as p)ossible.
The next order of business is general busineEs.

Mr. Herriot ,-

Under this head I would like to bring before the menibers

the question of a donation being made by this Club to charity.

At t his time of the year it is the usual customn of organizations

of this kind to give some financial assistance to charities. As

1 have neyer heard of this Club doing anything of this kind,

1 think it hehooves us, as a Club,' to do soxnething, and 1 would

Propose that t he Club niake a grant to bc divided amongst

the different charitable institutions of this city.

Mr. Fletcher -

1 would like to second this motion, and 1 think now is the

time to put this, over.

Mr. Jeffris,-

There is great joy in living, and the next greatest joy is in

giving. We have an organization bere, as Mr. Baldwin says,

s([cond to none in a great many respects. Whule the past year

bas not heen a very hard one, there is always somebody in

need, and as Mr. Herriot said, we can take whatever the Club

secs fit to grant and divide it amongst the differEnt charities,

and I think this is the time, the place and the season to do it,

let us do it and do it now.

Chairman,

I would like to offer a suggestion. I was at a meeting

similar to this lest night, and the samne subject was brought

up, and one of the mEmhers propoeed that the sum of 825 bo

handed to the Executive for distribution, and I think that

would be a very good suggestion to work on.

Moved by Mr. Herriot, seconded by Mr. Fletcher, that

the sumn of $25 be handed to the Executive of this Club for

themn ta use at their discret ion. Carried unanimously.

Secretary,-

I would just like to say that the financial condition of the

Club is good.
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Chairman ,-

There is one thing 1 would like to say, and that is that 1

have made up mny mind to bring iii ti iCw umbers riext

year; 1 do flot know whether 1 wilI 1b,, able to do it, but 1

would like everv other niember of the Club to niake up his

mind that he will bring in at leust one ncw nieniber and if this

is donc you can imagine what a Club we wouIld have.

Mr. Jefferis,-

Seeing that our Seetary bas given us such valuable in-

formation es to the financial standing of the C'tub, do not let

us forget the Old People's Home. Whilc we shall rtmeinher

the Sick Children's Hospital, thcre are a great many old pecople

who live on charity f rom ycar to ycar, and 1 would just like to

say that the Executive mîght be given the power, if thcy think

fit, to give $40 or evCl $5M. 1 think it will be ail right with the

Club.

Chaîrman,-

I think you can leave that to the Executive, Mr. Jefferis.

The mntmbers of the Executive are requested to remain

for a few minutes aflE r this meeting.
Proposed by Mr. Till, and scconded hy Mr. Fletcher, that

the meeting lx adjourned.
At the Executive meeting it was decidEd that the sum of

8,50 be divided among the following Institutions, and that

$5 be sent to cach.

Toronto Hospital for Sick Children, Toronto.
Girls' Home, Toronto.
The Sacred Heart Orphanage, Sunnyside, Toronto.

Hospital for Consuimptives, near Weston.

Toronto Hospital for Incurables, Toronto.
Children's Aid Society, Toronto.
Children's Home, Toronto.
House of Providence, Toronto.
Boy's Home, Toronto.
House of Industry, Toronto.

LIST 0F MEMBERS.

A. W. Adams, Sales Manager, The Allen & Morrison Brake

Shoe Manufacturing Co., Chicago, 111.

J. R. Armer,' Machinist, G.T.R., Toronto.

W. E. Archer, Chief Engineer, Nasmith Co., Limited, To-

ronto.
J. C. Armer, Editor, Canodian Manuufacturer, Toronto.

-M
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A. ttie, Machiflist, G.T.R., Toronto.

Wý. H. Alderson, (lutta Percha Rubbcr Go., Toronto.

E. C'. Adanis, Manager, Anchor Packing Co., Detroit, Mich.

H. C. Austen, Represefltativ'e Dunlop Tire Rubber Goods

Co., Liinited, Toronto.
E. W. Adler, Superintendent $truvtiral & Bridge Dept.,

Canada Foundr CJO., Toronto.
S. H. Allen,' Standard Bank, Toronto.

F. Atwater , Treasurer, coluilnbia Nul & Boit Co., Bridgeport,

Coln.
G. T. Allen, Manager, Hoyt Metal Co", Toronto.

H. V. Aritage, Forernan, Chapmafl Double Bail Bearing

Co., Toronto.
J. F. Alexander, Local Manager Babeock & Wilcox, Lîmited,

Toronto.
John Adam, Clerk, Stores Dept., P>oisons Iron Works, Lim-

ited, Toronto.
J. A. W. Archer, Manager, Archer & Gerow, Toronto.

E. B. Allen, Sales Engineer, Allhs-Chalrners-Buîlock Go.,

Toronto.
W. (G. Adains, Representative Frank Williams & Go.,

Davisville P.O., Ont.

F. Adanis, Engineer, (,.T.1t., Stratford, Ont.

W. E. Ad'ams, Shipper, Structural Dept., Canada Foundry

Co., Toronto.
A. A. Allen, Manager, Holden Go., Montreal, Que.

J. G. Abraham, Representative Mildreim Forced Draught

Furnace Co., Toronto.

J. S. Adarn, Fitter, Pipe Foundry, Ganada Foundry Go.,

Toronto.
W. H. Bowie, Mechanical Expert, New York.

G. Baldwin, General Yard Master, Canada Foundry Co.,

Toronto.
Acton Burrows, Editor, Rail way & Marine World, Toronto.

A. H. Bertrain, Secretary, Bertramn Manufactting Co.,

Toronto.
F. G. Butterfield, Butterfield & Co., Rock Island, Que.

G. Black, Road Forernan, G.T.R., Stratford, Ont.

F. W. Brent, Machiflist, G.T.R., Toronto.

G. Bernard,' Mechanical Inspector, Ganadian Inspection

Co., Toronto.
A. M. Burwell, Engineer, G.T.R., Mimico.

J. Beck, Superintendente Union Station, Toronto.

H. H. Beasley, Storekeeper, Toronto Raiway Co., Toronto.

G. D. Blly, Manager, Monarch Supply, Co., Toronto.

J. Baninon, Chief Enfpneer, City Hall, Toronto.

J. Barker, Ex-Machinist, G.T.R., Toronto.
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A. B. Brownl, Canadian Representative Canadian Westing-

house Ca., Montreal, Que.
C. Bugg, Geflerft Foremfan, Bridge & Building Dept., G.T.R.,

5 Stratford, Ont.
C. G. Bowker, Assistant Superintendent, G.T.R., bondon,

Ont.
W. J. Bird, National Iran Works, Toronto.

T. T. Black, Civil Engineer, Canada Foundry Co., Toronto.

G. Battley, Engineer, G.T.R., Stratford, Ont.

F. Brodie, Assistant Foremani C anada Foundry Co., Toronto.

H. H. Brewer , General Superintendent, G.T.P. Ry., Win-

g mPo , Man.
ni . Black8tone, Machini8t, G.T.R., Toronto.

1, J. C. Brady, Mechanical Engineer, Goldeneast, Kootenfty,

B.G.
1- C . L. Bailey, Canadian Manager, William Jessap & Sons,

Liinited, Toronto.
F. W. Burrows, Representative Imperial Accident Guar-

antee Co., Toronto.
E. R. Battley, Locomotive Foreman, G.T.R., Fort Erie,

J., Ont.
R. H. Brown, Bras Finisher, C.P.R., Toronto,

C. A. Burt, Fitter, C.P.R., West Toronto.

ry P. Brundyett, Assistant Foreman, Pipe Foundry, Canada

Foundry Co., Toronto.
C. H. Bull, Machinist, Canadian Pacifie Railway, West

ht Toronto.
G. H. Boyd, Foundry Cost Clerk, Canada Foundry Ca.,

O., Toronto.
E. V. Burwell, Toronto.
F. W. Barron, Chief Engineer, Copeland Brewing Ca.,

Toronto.
C. T. Barnes, Operator, T. Ry. Ca., Toronto.

Lto. M. Barker, Machimest, G.T.R., Sarnia, Ont.

Jo., J. J. Birchard, Saleman, Cluif Bras., Toronto.

G. S. Browne, Fitter, C.P.R., West Toronto.

E. A. Baines, Machimst, G.T.R., Stratford, Ont.

G. Blyth, Engineer, Chapman Double Ball Bearing Co.,

Toi nnto.
ion E. Bet Machini8t, G.T.R., Toronto.

A. T. kliss, Machîinist, G.TR., Toronto.

P. Bra'ier, Boiermaker, G.T.R., Stratford.

G. L. Bigley, R. Bigley Manufacturing Co., Taronto.

nto. R. Burns, Superintendefit, Philip Carey Man eacturing Ce.,

Toronto.
F. Bastow, Gentleman, Toronto.

D. Campbell, Storeman, Consumners' Gas Ca., Toronto.
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K. D. Clarke, Representative Harbison Walker Refractories,
Limited, Buffalo, N.Y.

G. Cooper, Road Foreman, G.T.R., Hamilton, Ont.

W. Carter, Salesman, Winnipeg' Man.
H. Cowan, Foreman, Motor ShopsToroflto, Railway Co.,

Toronto.
J. M. Clement, Foreman Fitter, Boiler Dept., Canada

Foundry Co., Toronto.
O. A. Cole, Manager, Crown Gypsum Co., Toronto.

S. Crosaley Dining Car Conductor, G.T.R., Toronto.

W. B. Cooison, Representative, Imperial Varnish & Color

Co., Toronto.
W. H. Chidley, Locomotive Inspector, G.T.R., Stratford,

Ont.
J. F. Campbell, Represeiltative, Elaterite Paint Co. Toyonto.

W. H. Clark, Salesman, Toronto.
W. S. Cowan, Foreman Driller, Canada Foundry Co.,

Toronto.
H. Cross, Blacksmith, Consumers' Gao Co., Toronto.

W. Crane, Manager of Worke, Pease Heating Co., Toronto.

W. E. Cane, Superintendent, Chapmafl Double Bal Bearing

Co., Toronto.
B. W. Coghlin, Manufacturer of Railway Spring & Truck

Toola, Montreal, Que.
A. W. Carmnichael, Reprementative Canadian Supply Co.,

Toronto.
G. Cook, Engineer, Consumera' GaB Co., Toronto.

F. Clement,' Conductor, G.T.R., Sarnia, Ont

H. J. Carruthers, Engineer, G.T.R., Sarnia, Ont.

W. J. Commins, Manager, Roofing Dept., H. W. John»-

Manville Co., Toronto.
W. A. Chapmafl, Manager, Rail Joint Co. of Canada, Mon-

treal, Que.
J. Cave, Chief Electrician, Canada Foundry Co., Toronto.

B. Clark, National Iran Works, Toronto.
R. M. Carmnichael, Toronto.
J. Craig, General Superintendent, Canada Foundry Ca.,

Limited, Toronto.
F. A. Corna, Principal, Dominion Engineering Academy,

Toronto.
A. T. Cawperemith, Engineer, Consumera' Gao Co., Toronto.

C. Chappelle, ApprentiCP, G.T.R., Toronto.

G. F. Clark, Machini.st, Consumers' GMs Co., Toronto.

A. Cheno:weth, Machinist, G.T.R., Stratford, Ont.

r W. A. Conroy, Fitter, C.P.R., West Toronto.

D. Cairns, Drau&htamfan, Consumera' Gao Co., Toronto.

S. Cowan, Machiniat, Chapman Double Bail Bearing Ca.,

Toronto.
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c. . Conlin, Engineer, S.S. " Kingoton," IL. & (). Naviga-
tion Co , Toronto.

T. B. Cole, Engineer, Christie Brown C'o., Toronto.
W. H. Chureh, Foreman, Pipe Shop, Canada Foundry Co.,

Limited, Toronto.
J. R. Doniielly,' Mauter Mechanie, G.Til., Allandale, Ont.
A. W. Durnan, Rice Lewis & Son, Toronto.

E. F. Dartnci, Merchant, Montreal.
J. Duguid, Master Mechanie, (i.T.R., Montreal.
D. A. Dickson,1 Chief Engineer, Temple Building, Toronto.

r J. Dodds, (overnmnt Steamboat Inspector, Toronto.
W. Dyer, Engineer, (G.T.H., Stratford, Ont.
J. M. Downer,' Downer Pattcrn W'orks, Toronto.
W. E. David,' Machinist, Consumers' Gas Co., Toronto.
J. Dewsbury, Machinist, (G.T.R., Tronto.
F. R. Davis, Chief Engineer, Joseph Simpson & Sono,

Toronto.
C. L. Dru-y, Representative Dru ry 1Iron & Steel Co., Toronto.
F. D. Dewar, Representative H. W. Johnis-Manville Co.,

D. Toronto.
49J. Dickson, Foreman, Blaeksînith Shop, (;.T.R., Toronto.

W. J. Dem;pster, Electrician, Toronto.
C. Daniel, Foreman, Moulding Shop, Canada Foundry Co.,

Toronto.
LI J. C. Donald, Foreman Carpenter, Canada Foundiy Co.,

Toronto.
F. H. Dence, Traveller, Canadian Fairbanks Co., Toronto.
W. Dony, Machini@t, G.T.R., Toronto.
G. H. Dyer, Proprietcr, Brighton Laundry Co., Toronto.

S. G. Dabner, Machinist, Canada Foundry Co., Toronto.
J. S. N. Dougail, President, The Dougail Varnish Co.,

>fr Limited, Montreal.
L. D;avidson, Machinist, G.T.R., Toronto.

to. A. S. Doran, Machinist, Poisons Iron Works Liniited,
Toronto.

G. Despond, Manager, Standard Foundry, Toronto.

;o., G. Dickson, Rogers Electrie Co., Toronto.
D. Dingwall, Representative Philip Carey Manufacturing

flY, Co., Toronto.
J. B. Dunlop, Machinist Improver, G.T.R., Stratford, Ont.

Ito. H. 0. Eddrup, Clerk, G.T.R.. Toronto.
H. Ellis, Foreman, Machine Shop, Consumera' Gas Co.,

Toronto.
G. E. Evans, Resident Engineer, Dominion Bridge Co.,

Toronto.
W. Evans, Government Steainhoat Inspector, Toronto.

Go.,H. Eatherley, Machinist, Bawden Machine Tool Co., Toronto.

R. C. Fisher, Manager, Rice Lewis & Son, Limited, Toronto.
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J. J. Fletcher, Manager, Cagey Hedges Co., Chatanooga,

Tenn.
F. S. Fergusan, Local Superintendent, Canada iron Cor-

poration, Limited, St. Thomas.
J. J. Fisher, Engineer, G.T.R., Sarnia, Ont.

H. G. Fletcher, RePresefitative Garlock Packing C j.,

Toronto.
R. H. Frees, Manager, Malleable Iron Co., Walkerville, Ont.

W. H. Farrell, Terminal Superintendent, G.T.R., Toronto.

R. H. Fiah, Road Foreman, G.T.R., London, Ont.

J. T. Fellows, Draughtom8à- ConsumnerR' Gas Co., Toronto.

E. J. Friend, Engineer, Canada Foundry Co., Toronto.

A. FrasEr, Fareman Drillhand, Chapman Double Bal'

Bearing Co., Toronto.
J. Fraser, Machinist, G.T.R., Stratford, Ont.

E . G. E. fÏlkes, Wilkinsonl Plough Co., Toronto.

M.* Foy, Chief Engineer, Toronto Cold Storag.e Co", Toronto.

1. O. Frost, Carpenter, G.T.P.-R.,' Elm Park P.O., Alberta.

R. Graham, Mechanical Engineer, Toronto.

J. S. Gray, Foreman Machiflist, PoIsons Iran Works Lim-

ite(l, Toronto.
W. J. George, Engineer, G.T.R., New Toronto.

J. C. Garden, Master Mechaflie, G.T.R., Battie Creek, Mich.

R. W. Grace, General Superintendent, Fiat Iron Works,

Daytan, Ohio.
E. Garrigan, Foreman, Structural Department, Canada

Foundry Co.,' Toronto.
W. H. Ginder, President Ontario Lantern & Lamp Co.,

Hamilton, Ont.
U. E. Gillen, Superintendent, G.T.R. Toronto.

J. W. Griffin, Motor Shopa Toronto Railway Ca., Toronto.

J. C. Grant, Representative B. F. Sturtevant Co., Toronto.

M. R. Griffiths, Manager, H. W. Johns-Manville Co., Toronto.

J. C. Gartshare, Railway Equipment, Toronto.

A. W. Givin, Representative Standard Filling & Valve Ca.,

Guelph, Ont.
C. H. De Gruchy, Representative Finley-Sinith Co., Toronto.

C. Geldart, F oreman, Machine Shop, G.T.R., Strittford, Ont.

W. T. Giles, Palmer Piano Ca., Taronto.

E. B. Gilmaur, Superintendent, Moulding Dept., Canada

Foundry Co., Toronta.
G. S. Grassick, Salesman, Conaumiers' Gus Co., Toronto.

W. R. Gardner, Engineer, C . & W. Walker Ca. (England),

Toronto.
J. Greville, Apprentice, G.'T.R., Toronto.

T. E. Greenshields, Machinist, G.T.R., Toronto.

E. S. T. Geraw, Manager, Archer & Geraw, Toronto.

A. A. Gardner, C. & WV. Walker Ca. (England). Taronto.
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.R. A. Girouard, Civil Engineer, Gaul & Girouard, Toronto.

W. A. Grocock, Engineer's Representative, Toronto.

T. Grahamn Assistant Engineer, City Hall, Toronto.

G. A. renToronto.
S. Hall, General Foreman, Poisons Iron Works Limited,

TIoronto.
Jos. Haines, D. K. McLaren Co., Toronto.

J. E. Houghýton, Chief Operator, G.T.R., Toronto.

J. W. Harkon, Consulting Engineer, Melbourne, Que.

G. W. Hardy, Engineer, G.T.R., Sarnia Tunnel.

Hannibal, Green's Sons & Co., Troy, New York.

J. Herriot, General Storekeeper, Canada Foundry Co,,
Toronto.

J. G. Hyde, Machinist, G.T.R., Toronto.

A. D. Homard, Travelling Engineer, Detroit Lubricator

Co., Detroit, Mich.
Thomas Hampton, RepresentatiVe Edgar Allen Co., Limited,

Montreal, Que.
D. C. Hallowell, Machinist, G.T.R., Toronto.

T. A. Hollinrake, Manager A. R. Williams Maehinery Co.,

Toronto.
J. Hay, Locomotive Foreman, (G.T.R., London, Ont.

W. A. Rare,' Standard Engineering Co., Toronto.

L. Haives, Salesman, Toronto.
W. Hamilton, Foreman, G.T.R., Stratford, Ont.

A. E. Hawker, Mechanical Engineering, Toronto.

H. Hitchen, Foreman, Central Vermont Railway, St.

Albants, Vt.
T. E. Hicks, Assistant Foreman, Bridge Dept., Canada

Foundry Co., Toronto.
A. Hallimore, Machinist, G.T.R., Toronto.

W. D. Hall , Superintendent of Tunnel, G.T.R., Port Huron,

Mich.
C. G. Herring, Chief Draughtsman, Consumera' Gao Co,,

Toronto.
H. O. R. Horwood, Leveller, Dominion Bridge Co., Toronto.

P. J. Harley, Machinist, G.T.R., Stratford, Ont.

M. C. J. Hockin, Representative Chapman Roller Bearing

Co., Toronto.
T. Henry, Chief Engineer, Erindakc Power Co., Toronto.

W. Higgins, Inspector, Insurance Dept., T. Baton Co.,

Toronto.
L. S. Hyde, Clerk, G.T.R., Toronto.

M. A. Humber, Apprentice Instructor, G .T .R., Stratford,

Ont.
J. H. Hartley, Clerk, G.T.-R., Toronto.

F. Hardisty, Engineer, G.T.R., Sarnia, Ont.

J. L. Hutcheson, Superintendent Booth Copper Co., Toronto.
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c.' M. Henderson, Superintend.eft, Holden & Schofield

Machine & Tool Co., Toronto.
R. C. Hamilton, Clerk, Canadian Freight Association,

Toronto.
M. B. Horan, Superintendent, Pipe Foundry, Canada

Foundry Co., Toronto.
T. Honey, FittU, Canada Foundry Co., Toronto.

J. I-lughson, Repre8entative British-Amnerican Oil Co.,

Toronto.
W. J. Hayes, Engineer, G.T.R., Stratford, Ont.

J. J. Harris, Chief Eneineer, O'Keefe Brewery Co., Toronto.

F. G. Herbert, Chemist, Canada Foundry Co., Toronto.

J. lrwin, Enginceer, G.T.R., London, Ont.

W. H. Jackson, Representative McColl Brothers, Toronto.

C. A. Jefferis, General Superintendent, Consumera' Gas Co.,

Toronto.
J. V. Jackson, Roiler Inspector,1 G.T.R., Montreal, Quc.

C. A. Jackson, Machinist, Buffalo, N.Y.

I. Jefferia, Machinist, G.T.R., Toronto.

W. J. Jones, Machinist, G.T.R.,' Toronto.

A. Johnaton, Travelling Engineer, MeColi Brothers, Toronto.

J. G. Jones, Chief Engineer, Manufacturfrs Life Building,

Toronto.
A. E. Juhler, Sales Manager, London Machine Tool Co.,

Toronto.
F. H. Jarin, Chemist, Toronto.

P. Jerreat, Machinist, Adams Harnesa Co., Toronto.

C. Johnston, Clcrk Consumera' Gao Go., Toronto.

J. Jackson, Boler Maker, Consumlera' Gao Co., Toronto.

A., Jones, Machinist, G.T.R., Stratford, Ont.

E. Kennedy, Engineer, G.T.R., Sarnia Ont.

J. A. Kilpatrick, Manager, Canada Iron C ,,noration,

Limited, Montreal, Que.
G. C. Keith, Managing Editor, Canadian MachinerJ, Maclean

Publi8hin* oTno Cosmr'GiC. Toronto.
G. ye, Steam Fitter, Cnuea a oTrno

A. H. Kirby, Chief Engineer, Methodiat Book Room,

Toronto.
R. elg Manager, Kellog & Co., Toronto.

W. J. Keting Brasa Manufacturer, Toronto.

J. Kennedy, fler Maker, G.T.R., Stratford, Ont.

J. C. Kyle, RepreFfntative, Philip Carey Manufacturing Go.,

Toronto,
A. J. Lewkowicz, Consulting Engineer, Universal Ga Go.,

Toronto.
F. W. Landymore, Telegraph Operator, G.T.R., Toronto.

C. A. Livingoton, Locomotive Foreman, G.T.R., Eurand,

Mich.
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A. LichtEnheim, Representative Galena Signal Oil Co.,
Montreal, Que.

J. O. B. Latour, Inisurance Inspector, Toronto.
P. J. L> neh, Superintendent, (iT. R., Allandale, Ont.

J. E. Lenehan, Representative Galena Signal <ii Co.,
Richmonid, Que.

W. Loveridge, Locomotive Foreman, (J.T.R., Windsor. Ont.

E. Logan, Machinist, G.T.R., Toronto.
J. Lusk, Engineer, G.T.R., Sarnia, Ont.
J. Lyon8, Engineer, G.T.R., Sarnia, Ont.

E. Linâtead, Machinist, Consumera' GJas Co.' Toronto.

W. G. Larmnour, Draughtéman, Norfolk Marine Railway

Go., Norfolk, V'a.
F. D. Lymnan, Manager, Supply Departnîent, J. Millen &

Bonis, Limited, Montreal, Que.
J. L. Logan, Stoirekeeper, Canada Foundry Co., Toronto.

G. Little, Engineer, ConsumErs' (Jas Co., Toronto.

R. E. Layfield, Assistant Superintenderat, Canada Foundry

Co., Limnited, Toronto.
A. Laird, Machinist, Canada Foundry Co., Toronto.

J. B. Law,' Engineet, Consumera' Gao Co., Toronto.

W. Large, Machinist, G.T.R.,' Sarnia Tunnel, Ont.

J. R. Leckie, Locomotive Foreman, G.T.R., Palmerston,
Ont.

D. Lamont; Assistant Storeman, G.T.R-, Stratford, Ont.

C. Lennon, Representative John Millen & Sons, Limited,
Toronto.

C. R. Leake, Electrical Engineer, Factory Products Co.,
Toronto.

F. Iewington, Inspector, Canada Foundry Co., Toronto.

W. R. MeRae, Master Mechanie, Toronto Railway Go.,

Toronto.
J. McWater, Machinist, Consumers' Gao Co., Toronto.

A. G. McLellan, Foreman, (1.T.R. Shops, Battle Creek,
Mich.

G. Mclntosh, Air Brake Instructor, G.T.R., Stratford, Ont.

N. MeNichol, Storekeeper,' Humber P.O.

W. McKay, Consulting Engineer, Robb, Armstrong Engineer

Co., Toronto.
L. J. McLaughlin, Foreman, G.T.R., Madawaska.

P. H. McCabe, Engineer, Toronto Rajilway Co., Toronto.

T. H. McBrien, Engineer, Gonsutuers' Gas Co., Toronto.

T. MeLean, Machinist, G.T.R., Stratford, Ont.

H. W. McMillen, Bridge Inspector, C.P.R.,' Walkerville, Ont.

L. McLean, Foreman Pattern Maker, Canada Foundry Go.,

Toronto.
W. J. McCallum, Chief Draughtsmafl, Ghapman Double

Bail Bearing Co., Toronto.
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IF. McDonald, Foreman Boilerlnaker,' C.P.R., W&est Toronto.

IR. Meintosh, Engineer, G.T.R.,' Stratford, Ont.

W. M. McRobert., Chief Enginmer, power plant, Canada

Foundryý Co., Toronto.
,J. McGrath, Machinist, Massey Harris Co.,y Toronto.

T. MeKenzie, Bursar, Merer ReformatOIry, Toronto.

N. D. Meintyre, Superintendent of Construction, Canada

Foundry Co, Toronto.
G. McLauhil retr aa FoundrY Co., Toronto.

J. W. McLintock, Clerk, G.T.R., Toronto.

H. F. MacDonald, Accountant, T. & N.O. Railway Com-

mission, Torn.
j. A. Mitcel, Road Foreman, P .-T.P.R., Rivers, Man.

C. Miller,' President, Galena Signal Oil Co., Franklin, Pa.

J. H. Morneson, Representative Federsl Clay Products,

Toronto.
G. T. Merwin, General Agent, Canada Car Co., Limited,

Montreal, Que.
J. Markey, Master MechaniC, G.T.R., Toronto.

P. J. Myler, Representative Canadian Westinghoust Go.,

Hamilton,' Ont.
J. Mooney, Road Foreman, G.T.P., Rivers, Man.

F. Moneypenfly, Vice-Presideflt Imneral Varniali & Color

Co., Toronto.
C. M. Murray, Salei Manager, Chapman Double Baîl Bearing

Co., Toronto.
F. G. Morris, Engineer, G.T.R., Sarnia Tunnel, Ont.

G. A . Mitchell, Master of Bridges & Buildings, G.T.R.,

Toronto.
R. Muirhead, Passenger Yard Master, G.T.R., Toronto.

G. Matheson, Charge Hand, G.T.R., Ferries, Windsor, Ont.

D. Murray, Manager, Murray Printing Co., Limited, Toronto.

A. Maynes, Rossi Foreman, CP.R., Toronto.

J. Mauldey, General Forenlan, Dominion Bridge Go.,

Toronto.
B. J. Markle, Superintendent Dominion Bridge Co., Toronto.

W. R. Maynard, Storemau', G.T.R., Stratford, Ont.

G. F. Milne, Inspector of Machinery, Canadian Inspection

Co., Toronto.
W. H. Moore, Secretary, Canadian Northerfl Railway,

Toronto.
F. T. Malone, Representative Wm. Jessop & Sons, Limited,

Toronto.
G. Morrison, Foreman, Pump Departuient, Canada Foundry

CO., Toronto.
J. Mitchell, Engineer, CoflsuffleYs' das Co., Toronto.

J. J. Maine, Manager, Poisons Iron Works Limited, Toronto.
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W. Marchington, Editorial Departinent, Canadian Enginer,
Toronto.

J. J. Moat, Engineer, T. Eaton Co., Limited, Toronto.
W. Malott, Machinist, International Weather Strip Co.,

Toronto.
W. A. Manion, General Manager, British-American Oil Co.,

Toronto.
H. Minard, Engrneer, G.T.R., Port Huron, Mich.
F. Matthews, Carpenter, G.T.R., Toronto.
W. B. Mous, Purification Foreman, Consumera' (Gais Co.,

Toronto.
H. Martin, Machinist, Consumera' GJas Co., Toronto.
T. H. Martin, Martin Pump & Machine Co., Limited,

Toronto.
J. F. Morton, Erecting Engineer, Canada Foundry Co.,

Toronto.
J. C. Murison, Inspector, Canada Foundry Co., Toronto.
R. S. Magee, Machinist, Guerney Foundry Co., West To-

ronto.
R. Muirhead, Engineer, G.T.R., Stratford, Ont.
T. Miller,' Toronto.
H. W. Mole, Assistant General Storekeeper, Canada Foundry

Co., Toronto.
W. H. Nix, Head Road Master, Toronto Railway Co.,

Toronto.
W. A. Nixon, Ni&ht Foreman, C.P.R., West Toronto.

A. J. Nixon, Chief Operating Officer, Board of Railway

Commissioners, Ottawa, Ont.
C. F. Neild,' Coal Merchant, Stratford, Ont.
J. Nicholson, Foundry Foreman, Canada Foundry Co.,

Toronto.
W. C. Nickum, Naval Architect, Poisons Iron Works

Limited, Toronto.
W. Newman, General Superintendent, Poisons Iron Works.

Limited,' Toronto.
M. J. O'Leary, Special Representative, Canadian Oul Co..

Toronto.
J. E. O'Reilly, Foremin, Ramapo Iron Works, Niagara

Falls, Ont.
J. C. O'Brien, Secretary, Toronto Laundry Machine Co.,

Toronto.
W. Price, Locomotive Foreman, G.T.R., Lindsay, Ont.

R. Pattersot', Master Mechanie, G.T.R., Stratford, Ont.

W. H. Plummer, General Yard Master, G.T.R., Stratford,
Ont.

H. M. Patton, Engineer, G.T.R., Stratford, Ont.

R. Pearson, Machinist, Consumera' Gas Co., Torontç.
J. W. Perry, Machinist, G.T.R., Toronto
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F.W. Palos Foremnan, C.V.R., Montpelier Jt., Vt.
J. W. PrniFteGT.R., Sarnia Tunnel.

JPowell, Chief Draughtsmafl, G.T.R., MontresQe

F . A. Purdy, Manager, Canadian Gold Car Heating

Lighting Co., Montreftl, Que..

C. S. Parker, Representative Parker Car Heating CO.,

London, Ont.-
J. Pratt, Storemnan, G.T.R., Mimico.

W . C. Philp<MI. Analytical Chemist, Consumers' Gao Co.,

Toronto.
A. G. PipePiper Railviay Supply Co., Toronto.

H. W . Petrie Petrie Machinery Co., Toronto.

E. V. Price, Chief Clerk, Construction Departmeflt, Canada

Foundry Co., Toronto.
E. E. Palmer, Toronto.

R. N. Perrin, As sistant Engineer, TEmple Buiiding, Toronto.

P. Philmore, Fitter, Canada Foundry Co., Toronto.

C. H. Patterson, Engineer, Dominion Goverument, Toronto.

J. Powell, Assistant Foreman, C.P.R., West Toronte.

A . Pype, Machinist, Chapxn Double BaUl Bearing Go.,

Toronto.
W. Patton, Engineer, G.T:R., Stratford, Ont.

E. L. Purvis, Representative Philip Carey Manufactuflflg

Go., Toronto.
Db. Peddie, Machiniet, Guerney Foundry Co., West Toronto.

A. Russell, Machiniât, Toronto.

M. J. Randail, Engineer, G.T.P.R., Rivers, Man.

J. A. Rowe, Mlachiflery Supplies, Detroit, Mich.

H . E . Rowell, Manager, Philip Carey Maniufactuflflg Go.,

Toronto.
W. D . Robb, Superintendent of Motive Power, G.T.R.,

Montreal, Que.
W. H . Randell, Water & Machine Departflent, Toronto

Water Works, Toronto.
D. Rosm Engineer, G.T.R., Stratford, Ont.

D. Richardson, Foremali, Pump & llydrauliC Department,

Canada Foundry Co. Toronto.

A. H. Reid, Manager, Reid & Brown, Toronto.

1). Ross, Machinist, G.T.R., Stratford, Ont.

J. R. Ross, Engineer , G.T.R., Stratford, Ont.

A . L. Reading, Manager, Standard Inspection Bureau,

* Toronto.
H. W. Robinson, Tool Maker, Chapman Double Ball Beariflg

Co., Toronto.
E. L. Rilling, Manager, Hollands Manufactuflh'8 Go., Erie,

Pa.
C. J. Read, Architeet, Toronto.

* E. Root, Salesman, Consurners' Gai Go., Toronto.



ENGINIEKING CLUB OP CANADA IM

A. j. Roberts, Locomotive Forernan, G.T.R., Stratford, Ont.

H. E. Richard, Representative John Millen & Sons, Limited,
Toronto.

W. E. Ritchie, Motor Car Engineer, Toronto.

F. Ritz, Electrical Engineer, H. W. Johns-Manville Co.,

Toronto.
W. H. Robb, Representativ~e ;nehor Packing Co., Montreal,

Que.
B. T. Riordan, Machinist Improver, G.T.R., Stratford.

M. A. Rosm, Treasurer wnd (leneral Manager, Pyle National

Headlight Co.,' Chicago, Ill.
H. Rogers, Chief Draughtsman, T. & N.O. Railway, North

Bay, Ont.
A. W. Shalicroas, Draughtanian, Tampa, Flonida.

Hartley Spencer, Draughtsman, G.T.R., Stratford, Ont.

W. H. Smith Chief Engineer, T. Eston Co., Toronto.

G. E. Seegmiller, Engineer, G.T.R., Sarnia, Ont.

W. E. Saylor, Engineer, G.T.R., Sarnia, Ont.

G. Shand,' MachiniEt, Consumers' Gas Co., Toronto.
W. Sharp, Engineer, G.T.R., Sarnia Tunnel, Ont.

W. J. Sutterby, EnË,ineer, G.T.R., Hamilton, Ont.

J. H. Stortz, Locomotive Foremasn, G.T.R., Mimico, Ont.

W. H. Smart, Toronto.
F. W. Sangster, General Manager, Metal Hardening Solution

Go., Rochester, N.Y.
L. Salter, Machinist, G.T.R., Toronto.

F. S. Smith, Chief Clcik, Master Mechsnic'a Office, G.T.R.,

Stratford.
H. G. Stanton, Manager,' R. S. Williams Piano Co., Toronto.

E. Southby, Machiniat, G.T.R., Toronto.
H. H. Scott, Engineer, Toronto.
W. C. Sealey, General Foreman, G;.T.R.,' Toronto.

R. Stockhill, Machiniat, Consumera' Cas Co,. Toronto.

J. H. Shaver, Salesman, H. W. Johns-Manville Co., Toronto.

W. V. Shaw, Secretary-treasurer, Robert Mitchell Go.,

Montreal, Que.
W. Smith, Boiler Maker, Consurar' Gas Go., Toronto.

J. Sharp, Draughtsain, Canada Foundry Go., Toronto.

J. E. Stevenson, Agent, Engineera' Supplies, Toronto.

W. Stinson, EnFiner G.T.R., Sarnia Tunnel.

C. W. Steel, Divisional Superintendent, Toronto Railway

Co., Toronto.
F. Stortz, Machiniiat, G.T.P.R., Rivera, Man.

A. Stewart, Pattern Maker, Consumera' Gas Go., Toronto.

C. A. Saylor, Locomotive ForemAn, G.T.R., Hamilton, Ont.

J. H. Shales, Engineer, Elevated Specialty Go., Toronto.

C. D. Scott, Representative, Gutta Percha & Rubber Go.,

Toronto.
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L. W. Swift, Engineer, G.T.R., Stratford, Ont.

F . W . Siade, Machinist, Bawdefl Machine & Tool Co.,

Toront o.
C. Shook, Assistant storeman, G.'T.R., Toronto.

H Saylor, Clerk, Canada Foundry Co., Toronto.

R. Stamp, Fitter,' C.P.R., Toronto. Wrs

G. Service, Resident Engineer, Nation'il Iron Wrs

Limited,' Toronto.
E. G. Southani, Gasolinle Engine Manufacture~r, Toronto.

o. Shier, Electrician,' G.T.R., Toronto.

WVý. Sehadel, Machiflist, Neweomfbe Piano Co., Toronto.

F. Scott, Timekeeper, 6.T.R., Toronto.

C. Schadel, Gentleman, Toronto.

J. Sum, Apprentice, G.T.R., Toronto.

W. R. Sexton, Manager, Sexton Boiler Setting Co., Toronto.

W. C. Skelding, Sales Manager, Britioh-AmeriCan Oiu Co.,

Toronto.
A. Taylor, Foreman, Boiler Shop, Polsns Iron Works

Limited, Toronto.
A. Taylor, Machinist, G.T.R., Toronto.

S. L.* Trusler, Assistant Trainmoster, G.T.R., Hamilton, Ont.

W. E. Tait, Smoke Inspector, Toronto.

A. R. Thompson, Fuel & Tie Inspector, Belleville, Ont.

G. W. Thompson, Superintendent, Mechanucal Department,

T. Eaton Co., Toronto.
F. G. Tu8hingharn Engineer, Toronto R.ailway Co., Toronto.

S. Turner, Jr., Engineers & Machiniâs, Toronto.

R . Treleaven, Engineer, G.T.R., London, Ont.

G. S. Thoxnpsofl, Draughtsmlan, Canada Foundry Co.,

Toronto.
A. E. Till, Foreman, C.P.R., West Toronto.

G. G. Till: Machinist,' C.P.R., West Toronto.

A. Tory, Storekeeper, G.T.R., London, Ont.

G. Teskey, Enineer, G.T.R., Sarnia, Ont. patu

C. A. Tobin, D)raughtsman, EéconomiCal Gao paau

Construction Co., Toronto.
S. Tonilinson, Jr., Master Moulder, Toronlto.

J. Tocher, Engineer, G.T.R., Stratford, Ont.

H. V. Tyrreli, Manager, Canadian Machinellh Toronto.

T. C. Tinli, Manufacturer, Wilkinsonl Plough Co, Toronto.

G. Verner, Foreman, Air Brake DepartTflent, G.T.h., Strat-

ford, Ont.
H. B. Vivian, Apprentice, G.T.R., Stratford, Ont.

M. Walker, Machinist, Imlay City, Mich.

C. L. Webster, Master MechaniC, C.N.R., Parry Sound, Ont.

A. M. Wickens, Chie! Engine r, Canadian Casualty & Boiler

Insurance Co., Toronto.
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H. H. Wilson, Chief Engineer, Murray-Kay (Co., Limlited,
Toronto.

J. B. Wilson, Representative N. J. Holden & Co., Toronto.
T. J. Ward, Steam Fitter, Toronto.
F. Wright, Engineer, G.T.R., Brantford, Ont.
C. L. Worth, Chief Clerk, Master Mechanics Office, <IT.R.,

Toronto.
T. B. Wells, General Foreman. Dominion Bridge Co.,

Toronto.
F. R. Wickson, Draughtsmnan, (t.T.R., Toronto.
T. j. Walsh, Engineer, Biigh Level Pumping Station,

Toronto.
W. H. Wenslcy, Locomotive Foremnan, G.T.R., Niagara

Falsa, Ont.
M. Wright, Engineer, G.T.R., Sarnia, Ont.
O. J, Wilson, Constructing Engineer, Linde Ref rigerator Co.,

'Toronto.
R. H. Welburn, Mechanical Superintendent, London Street

Railwsy, London, Ont.
G. L. Wilkie, Chief Engineer,' King Edward Hotel, Toronto.

E. A. Wilkinson, Representative Lunkenheirner Co., To-

ronto.
A. B. Walker, Representatîve H. W. Petrie Co., Toronto.

C. L. Wilson,' General Manager,' T.Y1. & R.R. Co., Toronto.

A. E. Wilson, District Manager, Canadian Railway Accident

Insurance Co., Toronto.
S. Woods, Steam Fitter, Benndt & Wright Co., Toronto.

J. E. Wiese, Superintendent, Boiler Shops, Canada Foundry

Co., Toronto.
N. D. Whatmough, Student, Sehool of Practical Science,

Toronto.
H. Westbrook, Forenian Patterni Maker, G.T.R., Stratford,

Ont.
L. Westwood, Chidf Engineer, J. F. Brown & Co., Limited,

Toronto.
J. Walker, Inspector, Canada Foundry Cto., Toronto.

D. Waters, Foreman, Canada Foundry Co., Toronto.
H. T. Whalky, Wholesale Lumber Merchant, Toronto.

F. H. Whyte, Representative Hamiilton Cas, Light & Power

Co., Toror to.
J. Wright, Machiniat, Consumera Gas Co.,' Toronto.
C. M. Wilson, Engineer, G.T.R., Sarnia T uel.
C. Winrow,' Electrician, G.T.R., Toronto.
J. W. Wood, Superintendent of Construction, National Iron

Works, Limited, Toronto.
A. Woodley, Foreman Moulder, Standard Foundry Co.,

Toronto.
E. Walker, Mechanic, Consumera' Gas Co., Toronto.
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R. Woodward, Boiler Maker, G.T.R., Toronto.

G. H. Wright, Representative R. Bigley Manufacturiflg Co.,

Toronto.
G. Wilson, Ek(etrician, G.T.R., Toronto.

A. we@gwl,'Steel Fitter, Chapman Double Bail Bearing Co.,

Toron to. lHalBaigC.
F. Westran, Millwright, Chapman Doubl alBaigC.

Toronto.
H. B. Whitney, Tool Maker, Chapmnan Double Bail Bearing

Co., Toronto.
F. C. Westmafl, Forernan, Machine Shop, G.T.R., London,

Ont.
F. A. Wilisher, Naval Arehitect, PoIsons Iron Worka

Limited, Toronto.
W. W. Yeager, Machinist, G.T.P.R., Rivera, Man.

C. Young, Connectiflg Rod Department, G.T.R., Stratford,
Ont.

E. G. Yates, Manager, London Machine Tool Co., Hamilton,

Ont.
G. A. Young, Machinist, G.T.R., Toronto.

G. Young, Electrician, Toronto.
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"OAUaSA LEADINS TOOL "OUS""

Bron a" Shre mdL S. Stun#t'@

Holer-te Worldoe Stadard; Lathe &nd

> ï ir Planer Toola; Maehit' Tool Chomî-

Wit fte BtSS um aeclal am made to eider.

AUKENHEAD HARDWARE LIMUTED
S?.-UI-2 TUemuOUS 17. wkIoe Md aSu TORCMTO

ithenchor Packin~g Co.aad
Limited

W. have me eme PaekIg thet
la -oe fer au bleds of servie
W. ommotruet or Pr.pere a

Pieklng fer .very k.ewu prpe

3. O. "AM. eoemsi m"u image VAZLàlAC E. s. EaatW UW ma

WALMMMUME ont m0 et. imm of&. IEOU2EAL

The Famous Brazel Patent Snow Plough
Bmlit of sulected White Oak, 8tuu1, and qmially pr.pared C-t Iron

Resvy and very strong.

1IA-*noI »

"Fini Ilut tij
ONLY oet

TheY La aLw@ lim

SOLE Oà%uàOIAu
RIONTSm

SHOW o al

MUNICIPAL SGAI PLIOGS
anid SIDE WALK PROUONS

P,..ants Oatalegue
en roquet

Our' U@w Oomwominaf mode, Mn be ueed elth.r wlth or wltheUt Rut Outt~

by--THE WILINSON PLOUSH QOs Llmitsdi TOnoNTO,


