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_ ADVERTISEMENTS 11

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 not derail.
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MONTREAL LOCOMOTIVE WORKS LTD.

Bank of Ottawa Building, MONTREAL, CANADA

For Sale
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12 ALDVERTISEMENTS

LOCOMOTIVE TILE FIRE BRICK
HARBISON-WALKER

THE STANDARD OF QUALITY
FIRE-CLAY, SILICA, CHROME AND MAGNESIA BRICK

FOR LOOOMOTIVE TILE, BOILER SETTINGS OUPOLAS, HEATING
FURNACES, GAS P THE OPEN HEARTH, ETO.

HAR.IOON-WALKIR REFRACTORIES CO.

PITTYTSBURGHWH, PA,
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' YHE DOUGALL VARNISH CO.

J. 8. N. DOVGALL, President LIMITED
MONTREAL
Associated With Murphy Varnish Co., U.8.A.
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Hanlon Locomotive
the Targeet ronds Sanders| e

:?-m sta ‘.n“s -“ & wears out

SIMPLE : DURABLE : ACCESSIBLE

Hanlon Locomotive Sander Go." "

B. J. COGHLIN & CO., Agents, MONTREAL, Quebec
i e

For Sale
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MONTREAL STEEL WORKS

Limited

MANUFACTURERS OF...

STEEL CASTINGS (cid 0pentearthSystem)
SWITCHES & TRACK WORK

For Steam and Electric Roads

Manganese Steel Castings
Springs of All Kinds

Yower, Climax and Sharon Couplers
and parts thereof for Passenger and
Freight Cars and Locomotives

Inter-Locking Plants Trucks for Electric Cars

AGENTS FOR CANADA FOR

Thos FATH & S0, T STEE

TORONTO OFFICE :
703 TEMPLE BUILDING P.0.Box 82
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MAGIC BOILER PRESERVATIVE |
BY
PURELY MECHANICAL ACTION

removes scale alresdy formed and prevents further rcale forming. Magic will
not uffeet packings or lubricants and prevents pitting and galvauic action,

60 DAYS' TRIAL FREE
Write for our Trial Order Blank and Guarantee

THE CANADIAN H. W. JOHNS MANVILLE CO., LIMITED

85-87 Wellington 8t. West, TORONTO, ONT,
Largest Manufacturers of Asbestos snd Magneria Produets in the World. J

When in Toronto stay at the

PRINCE GEORGE

SAM’L H. THOMPSON, Prop.

Cor. KING and YORK STS.

Headquarters for

The Central Railway and Engineering Club of Canada

Polson Iron Works Limited
TORONTO

ENGINEERS. BOILERMAKERS,AND STEEL SHIPBUILDERS
HEINE SAFETY WATER-TUBE BOILERS

Canadian Agents for
The B. F. Sturtevant company. of Bocton

Manufacturers ot Fans, Exh

GARLOCK PACKINGS

Look for the Trade Mark
PACKINGS FOR EVERY PURPOSE

THE GARLOCK PACKING COMPANY
TORONTO HAMILTON MONTREAL
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“DETROIT"

BULLSEYE
LOCOMOTIVE

LUBRICATOR

The Simplest, Safest, Most Economical and Efficlent of ‘all
Locomotive Lubricators

Occupies 257 less cab space, has 35% less variety of parts, and|85%
less metal joints than its nearest competitor.
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570 ¢ DerroIT [uBRICATOR (OMPANY.
Send for Pamphlet. DETROIT, U.S. A

WM. SELLERS & CO. INCORPORATED

Phi.adelphia, Pa.

. MODERN MACHINE TOOLS
TRAVELING CRANES JIB CRANES

THE IMPROVED SELF-ACTING INJECTORS
TURNTABLES SHAFTING

!

For Sale

WICKES
Vertical Wali Tube Boiler

BUILT BY

Tue Wickes Bower Oo.
8aginaw, Michigan U.S.A.
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16 ADVIRTISEMENTS

THE IDEAL BEVERAGE

A PALE ALE, palatable, full of the virtues of malt and
hops, and in sparkling condition, is the ideal beverage.

ASK FOR ,
And when chemists announce
its purity and judges its merits,
' one needs look no further. - -
(LONDON)

Dunlop Mechanical
Rubber Goods

Air Brake Hose Steam Hose
T ender Hose Water Hose

Always consider the Dunlop Company
in submitting specifications for any
line of Mechanical Rublber Goods.

G N .~

g, DINTOPTIREERUBBER

Toronto Montreal Winnipeg Vancouver
Victoria S$t. John, N.B. Calgary London, Ont,
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Tae CeNTRAL RAmLwAy AND

PROCEEDINGS OF THE CENTIi.AL RAILWAY AND
ENGINEERING CLUB OF CANADA MEETING.

Prince GeorGE Horer, ToronTo, Dee. 20th., 1910,

. The first Vice-President, Mr. G, Baldwin, occupied the
chair.

Chairman,—

We will open this meeting with the first order of business,
which is the reading of the minutes of the previous 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 b{ Mr. Jefferis, seconded by Mr. Fletcher, that the

e previous meeting be adopted as read. Carried.

minutes of t.
Chairman,—
The next order of business is the remarks of the President.
Owing to the unavoidable absence of our esteemed Presi-
dent, Mr, Duguid, who, I am pleased to tell you, has been
recently promoted to the position of Master Mechanie of the
Eastern Division of the Grand Trunk Railway, with head
uarters at Montreal, consequently he is unable to be present
alis evening, He assured Mr. Worth he would, if at all possible,
be present. However, he has not been able to connect.
will not take up any more time with that order of business
as we have got a lot of business on hand to-night, and on
looking over Mr. Keith’s paper I find it is quite a lengthy one,
and I will, therefore, proceed with the other business.
I will now ask the Secretary to read the list of new members,

New MEMBERS,

F. A. Willsher, Naval Architeet, Polson’s Iron Works
Limited, Toronto.
OnH' Rogers, Chief Draughtsmon, T. & N. O. Ry., North Bay,
t.
Harold W. Mole, Assistant General Storekeeper, Canada
Foundry Co.
H. Eatherley, Machinist, Bawden Machine Tool Co., Toronto.
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MEMBERS PRESENT.

G. Baldwin F. R. Wickson

A. W. Carmichael H. G. Fletcher

J. Herriot F. Slade

T. McKenzie R. M. Carmichael
W. E. Adams F. D. Dewar
F
J
C

-~

A 3. A. Jefferis
; . A. Wilkinson
1 . Eatherley
A . Hardisty
. Taylor
A . Woodley
: . Bain
R. . B. Irving
. Chappelle W. Newman . P. Beswick
G. F. Milne 8. G. Dabner . Whitlock
%. B. Cole J. Shields E. G. E. Ffolkes
C.

=

8. Ferguson W. R. Sexton
Adam G. C. Keith
Pearson J. Jackson

ol el g e

C. Tinline A. E. Till E. Logan
G. Herrin| V. Baker J. F. Campbell
G. 8. Grassic A.T. Cowpersmith  H. Eddrup
G. Black J. Dodds
H. Hartley C. Shook
A A. Hallamore R. H. Fish
A. Thompson A. Cowan J. McWater
L. 8. Hyde C. L. Worth

Secretary,—

e have just four new members to-night, this is the smallest
list we have had this year. Isuppose they are holding back for
the New Year.

Chairman,—

I might add that these members have been passed on and
duly elected as members of the Club. I will pow pass on to
the order of business in reference to reports of Special Com-

mittees. I think Mr. Fletcher has got something to say In
connection with this.

Mr. Fletcher,— :

Under this order of business I might say that a Special
Committee was appointed for the purpose of securing per-
manent quarters 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 not be dependent on any one and could say definitely
that our meetings would always be held on a certain night,
and not find ourselves in the position we were in last month
of having to postpone the meeting for a week on account of
this room being used by some other Society.

The Committee took this matter up with the Engineer’s
Club, and a reply has been received stating that at the present
time they are not in a position to give us a definite answer
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to this matter; in other words, they cannot tell us absolutely
what night in each month we can be certain of using their
lecture room.

I presume a great many of our members know that this
Engineer’s Club embodies Civil Engineers, Mechanical En-
gineers, Railroad Engineers and Stationary Engineers

We do not really know what they have to offer us, and
until we receive a definite report from them stating what night
would be set apart for us, the terms, ete., nothing definite can
be decided upon.

I have, with Mr. Bannon and Mr. Wickens, gone into this
matter most carefully, and we have done our best to get the
best possible arrangement in connection with this matter,
and for the present the matter will have to lie in abeyance
until we receive a report from them.

Chairman,—

You report progress then?
Mr. Fletcher,—

Yes, we report progress.
Chairman,—

The next order of business is unfinished discussions of
papers read at previous meetings.

Mr. Newman,—

In a recent edition of the Canadian Engineer exception
was taken to the statement made by Mr. Hacket in his paper
on “Railroad Sigralling” read before the Club two months
ago, in which he stated that the objection to the White crossin,
signal was that both the bell and the visual signal were wor!
from the same 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 not the case, and that
the bell and the visual signal were worked independently of
each other and I 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. He is a regular attendant, and he has gone a step
further than that and has prepared a very lengthy and very
interesting paper. 1 have read the paper through and there
are many things in it which I am sure will be of great benefit
to the members, especially to the machinists. Without any
further remarks 1 will call on Mr. Keith.

We have a few copies of cuts in connection with this paper,
and I will ask the Secretary to distribute them amongst you.

MODERN MACHINE TOOL PRACTICE FOR MAXIMUM
PRODUCTION.,

By Gorpon C. KeiTs, B.Se.,
Managing Editor Canadian M achinery, Toronto.

Since the introduction of high speed steel and motor drive
there has been such a revolution in machine tool design that
it is on'y now that the present status of machine tool practice
may be definitely defined. A complete redesign of machine
tools has been necessitated and all the changes made and new
methods adopted have had the one object in view, viz., that of
obtaining maximum production.

The starting point in obtaining maximum production has
been the proper care of tools. In a number of Canadian shops
it has been recognized, as it has 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 cuttcrs, chisels, the method of
forging and treating the tools should be standardized as should
also all shop equipment, clamping bolts, wrenches, ete. Even
in the smaller shops, such as that of the Toronto Street Railway
and other railroad repair shops, it has been found to pay to
have one man grinding all the tools and have charge of the tool
room. All carelessness with tools and ignorance in the selection
of tools for certain work is eliminated by having the tools
prepared and selected in advance, and kept in good shape,
thus assisting in securing maximum production.

Probably the best illustration of a central tool room is that
of the United States Navy Department, located at League
Island, Philadelphia, Pa., for supplying the Atlantic Coast
Navy yards. Standard chemical and physical specifications
for high speed steel have been adopted. The plant has a
capacity of 800 tools per day, and consists of a forge shop,
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treating department of chemical and physical test, together
with the apparatus necessary for producing standard tools of
the highest quality at minimum cost. Tools are made in such
quantities as to ensure economical manufacture, and are
carried in stock.

Instruction Chart P“: PRSC
PRBB  PRBC
For Forging Standard Straight Round Nose Roughing Tools PRWB PRWC
Y ) First Operation - Cut to Length and Stamp
Lett 3 Preparation
PRSC « Plass and Cuttlng
o A \, B "o of Toos a0 marked o Angle losn.
i A\, & Fiaos Ban ln (AR )
Right 3 R 4 Bews slovly to w0l p)
\ y uc snd Stamp

l“‘h.*tb-‘ “A")

. he Ploce cut-off with Bywbel and Lot Number
w|s{a[B|c|o|[E]n|rlduid EF] meuEetetnd®™ py \) teeme
3 b MY Y (K 3T i
1 T
+ Ta Cumigua’ B T C vt
| I Sengh aaé Sramped
i E % u-.---—u‘*:-?::-hn:-
YN Tools Required
" — -’-n--lon.o.
1 il - 3
Second Operation - Forging the Nose Third Operation - Finishing to Gage
Preparetion
1. Place Tosls In Purnace. 1 Plase Tool In °
L o sy o Pervlag Hout (180 1) £ Best slovly o o (100°7,)
Bar 4o e hented X" inches book o end (Bee Tubie) & Have all
'll-'--'—-t e rn-naolu-lmum.-
L Pt Bending Die oo Avril t‘.:..“'.:' Oage (O et 1)
& Pt Tool in Die and drive dows (Ses Shotches <D & £) & Cot Buek .ﬁ."‘"ﬁ«

N M

ll-w'd’:‘ - o :::-'u:-.: m& Pan ll-
(3 Sty P 04 B o Do .
35 0f Shank Wid E"-fu‘
under
pe
= ol =258
Clearance
G u P by A
& Seighten Bottow | Bee Bhesct J*) & Tom Clearance Back and Side with Cone and Limit
7. Seraighton Pront and spread Nose to Wideh “B a ghven (8o <R & §") Repet for all Tools. When One
5 the Tuble (Bes Bketod K"} for wil Tools. s removed from Puraace replace with snother.
Iho.-mb—-l.- replase wih Tools Required
Tools Required Ot ¢ J J
D Lo Onge {12802 o
Puller Onge
T Biedgs. Platior, Toogs.
Fra. 1

The apparatus necessar‘y and the methods of using 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 stralght round-nose roughing tools, right or left hand, giving
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the necessary dimensions and graphic instructions for using
the appliances.

The enormous railway mileage in Canada and the United
States has resulted in great advances being made in railway
shop equipment and a statement of what is being accomplished
with modern machine tools and high speed steels in the shops
should prove of interest. A few years ago six pairs of car wheels
per day was the maximum production. Machine tools have
since been brought to a constantly high state of efficiency until
the best lathes, of five years ago, averaged about twelve pairs

r day. Within the past two or three years this output has
gZen steadily increased by improvements in design and methods
of handling until the present time many railroads are equipped
with lathes turning out from sixteen to twenty pairs of 36-inch
standard make wheels in ten hours.

On May 11, 1910, a detailed record was kept on tire turning
on a wheel lathe at the West Albany sho?s of the New York
Central & Hudson River Railroad. It will be noted 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 wheels and axles them-
selves were the weak point in the turning operation. Recog-
nizing this fact Small & McNaughton 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 axles on centres was abandoned, the
entire axle journal being received in the head by means of a split
bush made to fit the axle and having its exterior turned taper.
This eliminated the obvious weakness and hence springing of
the center and its projecting spindle. It held the axle rigidly
close up to the wheel. The old form 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 axle, and it
was found to be one serious source of vibration and chatter.
S0 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 through face
plates. The outside spindles supporting the axle were also
provided with face plates and chucks, hence the wheels were
clamped rigidly between two staunch face plates driven from
one and chucked by the other; thus the wheels were held with
g,bs(l)flute rigidity and became, in fact, one with the machine
1tself.
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On a modern wheel lathe no attention is paid to the hard
<kin 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 roughing cut can be 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-feed, a third tool the shape of the flange finishing the
operation. The increased output of modern lathes, comes
from their great weight and power and improved facilities for
handling and getting the wheels in and out of the lathe, and
from the higher quality tool steel.

After the capacity of the wheel lathe got up to twenty or
more pairs of wheels a day, the manual labor of clamping and
unclamping the cutting tools became quite a serious matter
for the operator, and a number of devices have been brought
out to lighten and quicken this operation. The limit of human
endurance comes into the problem and here clamping and
unclamping, if it had to be done with a wrench on say twenty
sairs of wheels per day, it would mean 350 to 400 manipulations
in ten hours. .

Fic. 3

One device that has been brought out is in the form of a
turret tool-holder which has the roughing and finishing tools
set in it, the holder being rotated to bring the various forms
into ‘action.

Another device is a pneumatic clamp by which the operator
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simply opens a compressed air valve and clamps his tool by
ower. In this arrangement the air eylinder is built in the
Kody of tool rest; the piston carries a wedge which, operating
between two rollers, forces up the long end of the clamping
lever. Thus, the operator is relieved from several hundred
strenuous muscular exertions, leaving him more efficient to
attend to the actual turning operations.

Recently a 42-in. car-wheel lathe was developed in the
United States which illustrates what certain machine tool
builders are accomplishing in the way of production in the
railroad shop. It has been pointed out above, that a few years
ago ten pairs per day was considered a good record. The
rate has been constantly increased until an average of twenty
minutes per pair has been obtained. This exemplifies the
economies in railroad shop machine tool practice that have
recently been brought about. See Fig. 3.

For the test of this lathe three pairs of 36-inch steel-tired
wheels, selected at random from a large number shipped to
the machine builders’ plant by the Reading Railroad Co., were
turned in an average of about 20 minutes per pair, including
setting machinery and taking out of lathe. The actual time
that the machine was in operation averaged about 18 minutes
per pair, and 90 per cent. of the total time required represents
the period that the machine was doing effective work.

Fig. 4 Fi1c. 5

The cut and feed during the test was §-inch each, taken at
a speed of from 15 to 19 feet per minute. The time taken
from floor to floor of a pair of wheels, as well as the other details
of the test, are given in the following table,
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Engine

No.1l. No.2. No.3. truck wh’ls.

Diam. wheel finished... 34§ in, 34 3-16 in. 34 11-16 in. 30§ in.
Diam, Wheel rough... 35} in. 34 15-16 in. 341 in.

Min. Sec. Min. Sec. Min. Sec. Min. Sec.

Floor to chuck 5 2 6 1 18 1 2

Turning s 8 16 2 18 17 18 &5

Machine to floor.... 1 2 el - RESECER Rl 4

Totaltime ....... 19 47 18 45 19 8 15 15

Cuttingspeed ft.min 15 and 16 16 .. 14 .. 19

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

The operation of the machine during these tests was in the
hands of William Anthony of the Reading shops of the Phila-
delphia and Reading Railroad.

In these tests the final finish was remarkably fine. There
was not a trace of chatter to be found, and the surfaces of the
treads were free from those fine cracks, extending down into

Fia. 6

the metal that are so characteristic of surfaces from which
metal has been removed in heavy cuts at high speeds. The
reproductions of photographs of these surfaces taken first after
roughing and then after the finishing cut, show the effect very
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 cut 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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are set in position and the roughing tool made to take a cut
across the tread and top of the flange. The tread and flange
tool is then forced in, taking a broad smooth cut, and leaving
the surface in excellent condition, already noted. Then comes
a similar tool for cutting the taper at the outer edge of the
taper and round the corner of the rim. This done, the wheels
are finished. '

The car wheel is driven by a motor set down on the extension
of the bed. The lathe is an example of the application of
individual motor drive to machine tools. Exhaustive tests
have been made so that the machine tool builder has now no
difficulty in selecting the proper power of motor for machining
various materials for various combinations of speeds, feeds,

Fic 8

and depth of cut. Individual motor drive has been adopted
in a large number of railway shops, machines of smaller capacity
being arranged in groups and driven from a line shaft by one
motor, g
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 their capacities up to the cutting possi-
bilities of high-speed steel. The lathe shown has a swing of
90 inches. It is estimated that when the tool is cutting §-in.
deep with }-in. feed, the pressure at the point is about 55,000
Ibs. Such a cut is readily made at a speed of 16 feet per minute,
which requires 880,000 ft. lbs. per minute or nearly 27 h.p.
at the point of the tool. To do this and avoid chattering
the machine has been rigidly constructed. The device is
obtained by means of dogs fastened at the rim or tire. The
dog has a gripping shoe “A”” shown in Fig. 11, and the pointed
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arm has a set secrew “B.” The arm swings up between the
spokes of the wheel and the two grips come in line with the
two faces of the tire. The set screw “B” is then turned in
with a heavy wrench until its point has penctrated the metal
and the shoe “A” has a firm grip. This shoe “A” is held in
line and in place by the sides of the holding bracket, but the
set screw “ B’ has a slight swinging motion. When the lathe
is started, the shoe “A” drives the wheel through the tire, but
if there be any slip the set screw “B” hangs back with the
tire and in so doing gets out of alignment with “A.” The
slotted hole in the dog makes this possible, and as this lessens
the distance between “A’ and “B” the former is drawn into

Fig, 9

the metal of the tire, tightening the grip. When this grip
exceeds the thrust of the tool, the tire will turn and the cutting
proceed. Fig. 10 shows wheel in position. Fig. 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 holder has been substituted for the tool post.
The turret can be easily and rapidly turned and the successive
tools ‘brought into action.

In testing the lathes, the cutting was limited to a speed of
13 ft. per minute, with a cut and feed of 4-in. but it can be
speeded to 25 ft. per minute and remove the same amount of
metal, but the high speed steels will not stand the strain and
heat. With a #-in cut and }-in. feed the tool and the metal
it is cutting, are at a red heat at the point of contact.
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A demonstration was recently made in which the lathe
was set complete for turning wheels of 78 inches diameter
with 6} in. tires in 12 minutes, including the placing of the
wheels in position for work. They were then finished com-
plete in 19 minutes and placed on the floor in four minutes
more. The total time from floor to floor, including the setting
of the lathes, was 35 minutes. This work was the same as
the turning off of a new set of tires and the cut was but §-in.
deep.

Iln another test, a pair of 67 inch wheels with 6} in. tires,
were chucked in 7 min. turning complete in 28 min., and put

Fra. 10 Fra, 11

on the floor in 3 minutes more, or a otal of 38 min. from floor
to floor. In this case the cut was §-in. deep.

A third test was made with 67 in. wheels and 6} in. tires.
They were chucked in 9 min, and finished in 43 min., the
breaking of a tool having delayed the work four minutes.
The work was done at a cutting speed of from 13 to 15 ft. per
min. When a tool steel is produced that can stand the stress
and heat of a higher speed no doubt there will be a greater
output than modern machine tool practice will allow.

The automatic nut-tapping machine illustrates one phase
of modern development in machine tools to secure maximum
production. In this machine the only attention required is
for the attendant to drop the nut blanks into the hopper.
One of these machines, in the Schenectady works of the Ameri-
can Locomotive Co., operated during a week’s run at the rate
of 12,000 half inch nuts in ten hours, and in the same period
of time 10,000 ¢-in. nuts.

The straught or taper bolt turning machine has a practical
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every-day production of 1,762 { to §-in. taper bolts 4 inches
long, in 10 hours (spindle spced 75 revloutions and 5-32-inch
feed per revolution), and 304 two inch bolts 16 ins. long in the
same time (spindle speed 40 revolutions and feed 5-32 in. per

revolution). This production is secured by roughing on two
spindles and finishing on two others
Flg 14 1llustmtes work dom‘ on a Universal (.rmd(-

which is built for use in the railroad tool room or repair nhops
This grinder grinds reamers, gauges, dies and boring bars,
does straight or taper, external or internal grinding, and
handles a large variety of grinding on small parts such as
knuckle pins, and cross head pins, link blocks and plates,

DMM‘: v o
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parts of air valves, etc., with speed and accuracy. The Gap
grinder is also a railroad tool, a gap along the bed adapting it
to a variety of work and permits grinding accurately and
economically worn or turned piston rods, valve yoke stems,
axles and other parts. A crane may be attached for handling
axles, piston rods and other heavy work,

At the convention of the American Railway Master Me-
chanics’ and Master Car Builders’ Association at Atlantic
City last June, a heavy duty drill was exhibited that was of
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unusual interest, not only because of its constructural features,
but also by reason of the results in the way of rapid drilling
which it makes possible, An improvement which tends to
increase the usefulness of the tool is the new compound table.

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

verself' through worms and racks. The operator standing
y

directly in front of the table can manipulate it forward or
back or longitudinally without moving from his position.
Springing is eliminated, and the table is supported by a hea\ﬁ'
bracket or knee underneath and an elevating serew as well,
which it is claimed prevents the slightest spring. A very
quick adjustment is obtained with this table. A large chip
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an is provided at each end, as well as an oil groove running
Esngthwise at each side, arranged so that all the lubricant
running into the chip pan at the farther end is drained back
through a cored opening in the table to the pan nearer the
supply tank.

The machine is built on the unit system, that is, the speed
changing mechanism is in one separate box, the feed change
gears are enclosed in another separate case, and the head is a
third unit entirely independent of the other parts.

In a series of tests made using high speed twist drills,
cuiting speeds as high as 200 ft. per min. in cast iron were
obtained, although 125 to 150 ft. per min. were used in most
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cases, which was undoubtedly due to the fact that the nature
of the work was the limiting factor rather than the drill or the
machine itself.

Fig. 16 shows a modern Canadian made 90 inch wheel
lathe 1nstalled in the G.T.R. shops at Stratford.

The face plates are very heavy and massive, 91 inch diam-
eter,-and have bolted to them an internal gear of wide face
and coarse pitch. The spindles are massive, all bearings being
16 inch diameter by 224 inch long, scraped accurately to a
bearing and ample lubrication is afforded for these bearings.




e —

34 TrE CENTRAL RAlLWAY AND

The gearing is all of ample size and strength for the work
required. The pinions under stress are all of steel, and all
gears are cut from the solid on accurate gear cutting machinery.,
The construction of the drive is such that the long bottom
shaft is relieved to a considerable extent of the heavy torsion
which invariably causes chatter on this class of machinery.
Clutches and change gears are provided, giving a wide range of
speeds for all wheels from 34 inch to 84 inch on the tread.
The rests are exceptionally massive, having power feed across
the tread, varying from 4-25-in. per revolution to 12-25 in. per
revolution. The feed mechanism is of the link type, designed
80 as to give 8 impulses of feed per revolution of the face plate.
The bottom rests are moved along the bed by means of rack
and pinion, and have extension to allow the cross rest to

move in sufficiently close for small wheels. The left hand is
driven in and out by means of reversing pulleys acting through
gears into a screw placed under the centre of gravity of head.

The drivers on this machine consist of four sets of adjusting
steel blocks, having serrated edge gouging into the outside of
tire. Powerful bolts are provided for slipping through the
arm of the wheel, and drawing the wheel back against the
face plate. This makes the wheel practically one with a
heavy face plate, giving great rigidity. On a machine with
this drive cuts 1 inch deep, and 7-16 inch feed have been taken.

All high speed shafts run in babbitt or bronze bearings,
on the lower speed shafts, in cast iron bearings. These were
adopted after considerable experimenting,

The weight of this machine complete is 102,000 Ibs. The
largest piece of bed is 22 ft. long by 8 ft. wide, and weighs
about 28,000 1bs. This machine is driven by a 50 h.p. motor,
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220 volts, D.C. Westinghouse make, 500 to 1,000 r.p.m., also
1 5 h.p. Series Motor, 220 volt, Westinghouse.

In the design of the traveling head slotter, Fig. 17, the
experience of many of the largest users of slotters in the country,
particularly in railroad shops where the heaviest service is
required have been taken into account. Weak spots have
been eliminated, many conveniences have been added, simpli-
fications made in construction, and an excellent machine pro-
duced. The essential features in design are the movable head
and the quick power adjustments to head and to all motions
of table. Coupled with these are the minor improvements

Fi1G. 17

of extra quick return of ram, stroke indicator, automatic
throw out to feed, ete.

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.
This construction at first hand is criticized on account of the
spring of head under heavy work. In actual practice this
spring is found to be very small, owing to the fact that the
upward thrust is taken by two massive long bolts running
clear through and anchored in base, and also the column
is made very deep and heavy and the head being well seraped
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thereto makes spring practically negligible. Moreover when
the head is close back to the column the maximum stifness
of slotter construction is reached.

The quick power adjustment to head and table can be
thrown in and out, while the head is running or standing, as
desired. The quick power feature on certain classes of work
means 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 formerly possible. The quick return is of special
construction giving remarkably even cutting strokes with
very fast return. An indicator is attached showing amount
of strokes.

The feeds have a wide range and are operated without

Fia. 18

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 bolts. Circular table is graduated to
degrees. Cross slide and bottom slide are of large size, and
accurately scraped and gibbed to place. Cutter bar has
square bearing in guide, to which it is carefully scraped. It
is conveniently raised and lowered by erank handle working
into screw. It is provided with relief apron hinged to ram.
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The gearing is all of extra wide face and coarse pitch cut
from the solid, making it possible to take enormous cuts at
high speed. All shafting is carefully turned and ground
and made of special high carbon steel.

The machine is arranged for belt or motor drive. When
motor drive is used, 3 to 1 variable speed motor is used.

SPECIFICATIONS,
Maximum stroke.............
Will cut to the center of circle.
Will cut to the outside of circle
Diameter of table
Distance table to head. ...
Adjustment of ram... ...
Strokes per minute
H.P. of motor used, 3 to 1 var....
Countershaft pulleys.............
Speed of countershaft pulleys.......... 200 r.p.m.
WO <5 +200.5 + 55 32,000 Ibs.

The 42-inch coach wheel lathe shown in Fig. 18 is of an
extra heavy type, designed for turning out railway coach
wheels at a maximum rate.

The driving mechanism consists of two face plates, 56-in.
diameter, and having open cut in same on one side, to admit
of axle, each driven by an internal gear of steel. The spindle
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is 16-inch diameter, and has two bearings 14-inch long, accur-
ately scraped. Spindle is open on one side to admit the largest
axle required. The peculiar construction of this machine
relieves the spindle of all torsion. Bearings on machine are
bronze bushed. The pinions meshing into the internal gear
are of steel, the teeth being all cut from the solid. The | earings
supporting these gears are of phosphor bronze, and are 5§ inches
diameter by 11 inches long.

The centre head supporting the two internal gears, has a
wide bearing on the base, and it secured to base by heavy
bolts and dowels, making an exceptionally rigid construction.
The method of taking insert is very simple, there being merely
two screws to loosen up, and the section driven out. On
account of the shape of the gear ring it makes an exceptionally
rigid construction, by which there is no vibration. To the
face plates are secured drivers of the latest approved form,
giving ample driving capacity to the machine.

Fra. 20

The tailstocks have spindles of large diameter, to which
are secured very powerful self-centering chucks for gripping
the wheels, The heads are adjustable in and out for a distance
of 12 inches, and are opened by means of screws operated by
motors on each end. These motors do not require to be over
2 h.p. capacity each.
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The cross slides and rest are extremely massive, and are
provided with means for quickly releasing tool and securing
it in position. 14" x 3" tool steel should be used.

The feeds are 4 in number, and vary from 3-25ths to 12-25ths
of an inch per revolution, which is ample for the work required.
The base is stiff and deep, with ample foundation for bolting
work to foundation.

The advantage of this machine is that the power is trans-
mitted entirely through the gear, and bearing has only a
steadyin action—it has no transmitting funetion.

I16, 21

The heads are moved backwards and forwards by power
which relieves the attendant of much incidental trouble.

The tool post is of a very powerful type, and is operated
by large screw of coarse pitch and having differential threads
and requiring a minimum of energy and friction.

The weight of this machine 1s 45,000 lbs. For driving
this machine a 40 h.p. variable speed motor, speed variation
3to 1, is used.

The double axle lathe shown on Fig. 19 is a very heavy
and powerful machine, designed for the rapid turning of car
and locomotive axles. The bed is of extra width and depth,
and is strongly reinforced by heavy ribs. The tailstocks, of
which there are two, are of extra stiff construction. One
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spindle is adjustable, having a traverse of 6-in. Spindles are
4{ in. diameter. The carriages are of the double type, having
steel gearing and automatic throwout. The apron is driven
by means of large rod of large diameter working through
gearing into steel rack of coarse pitch and wide face. There
are three changes of feed instantly obtained without stopping
the machine. These feeds can be varied within wide range if
desired. The center driving head has an opening of 13 inch
diameter, and is driven by powerful gears of wide face and
coarse pitch, and isaﬁ:rovided with equalizing drivers

The gearing is all cut from the solid, all pinions being of
steel. The shaft is of high carbon steel accurately turned 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 quantity of work required, is used. If belt driven,
this machine is driven by a 6-inch belt, having 3 step cone of
large diameter, cone being 24 inches,

SPECIFICATION,

Weight of machine, complete. . ... ... . .. 17,000 Ibs.
Totsllengthof bed..................... 14

a1 8 S A S L 28"

DO O DB, .. . i ek b e 194”
Takes between centers................., 9 4
Swings over crossslide..... ... ... .. .. 1927
ORI NS ... ... . . i i IR

B0 PO OS50 s e 13"
L G e W B 24" x 6"
o SR SR TR T e 400 r.p.m

Fig. 20 shows a 30 inch double back geared high speed
Canadian make engine lathe, built for use in locomotive work.
It admits 15 feet between centres. The swing is 32 inches
over shears, and 20} in. over the carriage. It is equipped
with independent rod and screw feeds, power cross-feed,
compound rest, plain tool block, quick change screw cutting
gear from steel and two steady rests. It-is driven by a 10
h.p. motor and has a speed of 400 to 600 r.p.m.

The back gears are on the front of the lathe and are really
front gears. It is, therefore, no longer necessary with such a
lathe for a mechanic to turn the tool upside down on the back
of the lathe to make a good cut. The front gears act directly
on work giving smooth cut. This feature is typical of modern
practice.

The two spindle drilling machines shown in Fig. 21 has
spindles 3 inch in diameter, with 184 in. traverse and three
changes of speed. The heads are adjustable along the rail by
hand or by power. The saddles are adjustable in and out
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24 inches. The table is provided with a trough for collecting
drill fluid which drains to pump for circulating. The range of
spindle speeds is from 20 to 180 r.p.m. Heads and pump are
motor driven.

Fig. 22 shows a modern four-head drilling machine such
as used in the modern locomotive shop for drilling loco-
motive frames. Three heads are used for vertical drilling
and one swivels for angular drilling. Power is transmitted to
the head by driving shaft the entire length, which in turn is
operated by a belted 20 h.p. constant speed motor driven
countershaft at the end of the machine. Spindle ends are
fitted for No. 5 Morse taper sockets. The table is 30 inches
high by 32 ft. 2} inches long, with three tee slots. and a top
working surface of 24 inches wide by 31 ft. 8 inches long with

Fiac, 22

cross tee slots 8 inches centers. Spindle speeds are 48 to 192
r.p.m. Maximum distance between end spindles is 30 ft.
Greatest distance spindle to table is 36 ins. The spindles have
horizontal traverse on their arms, their centers projecting over
vertical surface of table 9 inches as a maximum. Grcatest
distance between column and spindle 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 } h.p. motor
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for forcing the fluid to the drill points. The gearing throughout
of this drill is made of steel or bronze,

Two plans are adopted for machining reversing links. The
slotter for this work is shown in Fig. 23, and a planer attach-
ment for giving the links the correct curve is shown in Fig.
24. The slotting attachment is used on a 12-inch heavy
slotting machine. The table is 30 inches in diameter with
30 in, longitudinal and 24 inch transverse speeds. When used
for slotting links the worm gear is unhitched and the table
rotates. The device shown for planing links makes a perfect
link. The construction of the jig will be readily seen from
the illustration.

Fig. 25 shows a modern horizontal milling machine for
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milling the channels and plates on side rods. In the machine
shown the distance between housings is 40} in. The maximum
distance from center of spindle to table, 52 ins. Capacity to
mill 14 ft. long. The spindle is 5} ins, in diameter, and has
four changes of speed, fitted with taper socket 3% ins. in diameter
at its large end, The bed is 28 ins. wide on top and 26 ins.
deep. Uprights are 44 inches deep at the base and have a
10 inch face. Crossrail is of box section 8 inch deep with 20
inch face, and is raised or lowered by hand or power. Table
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is 87 inches wide on its working surface and 8 inches deep
above the bed, with a pan around it for eatching lubricant used
in cutting. The table has infinitesimal graduations in feeds
by friction dises and rapid movement by power in either
direction. It is motor driven by a 25 h.p. Westinghouse
motor, shunt wound, speed 250-1,000 r.p.m.

Fig. 26 shows a 100 in. new model Canadian make driving
wheel lathe with a capacity for 86 inch wheels., The swing
over the bed is 102 inches. Maximum distance between
centers is 9 ft. Swing over the carriage is 96 inches. On the

Fia. 24

pedestals are mounted two compound rests with tool blocks
fitted with a patent single screw tool holder. The feed mechan-
ism gives four changes of feed to one revolution of drive.
Driving pinions are steel cut from the solid. The face plates
are provided with pockets, to receive crank pins and each
is equipped with four Teas’ Patent Sure-grip Drivers.
Tailstock or movable head provided with quick power
traverse by 74 h.p. motor. Carriages are of box construction
and extend the full width of the bed so that pedestals carrying
tool blocks will have sufficient travel for boring wheel centers.
When turning full diameters the rear portion of the saddle is
detached which will permit wheels being taken out of the ma-
chine without changing the position of the carriage, it being
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only necessary to remove the tailstock to the rear sufficient
to withdraw the crank pins from the face plate. It is motor
driven by a 50 h.p. D.C. variable speed motor 500-100 r.p.m.
with a 7} h.p. A.C. constant speed motor for traversing the
head.

The C.P.R. have successfully applied a§pneumatic tool,
designed by W. Peterson, of the C.P.R., Montreal, to lathes
for turning car and truck wheels. In turning wheel tires it is

T
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necessary to change the tools three times for each tire and
two men were required to the operate tools. With the tool
shown, one man can operate them, the necessary champing
and setting being accomplished almost simultaneously.

The toolholder 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 hand if power is not available. High speed
steel tools 3 x 1} in. were used and a surface speed of 17 ft.
per min. with a cut § in. deep and } in. feed per revolution
with this toolholder.

A two spindle Canadian make cylinder boring machine
is shown in Fig. 28. It has a bed 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 bed. When in working position it
supports the outer end of boring bars, and when re-
moved to the end of the bed the cylinder is free of the

Fic. 26

bars and may be lifted without taking the bars off the
machine. The large bar is 12 inches in diameter having
horizontal adjustment from 15 inches to 32 inches, and is 24

PISTON TRAVEL 4

Fia, 27
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inches from center of bar to top of table. The small bar is
5 inches in diameter, with horizontal adjustment of 14} inches,
also a vertical adjustment from 9 to 31 inches. Diameter of
head on 12 inch bar, is 21 inches; diameter of head on 5 inch
bar 1s 11} inches. Each bar has three changes of feed. Ma-
chine has four facing heads, two for éach bar, smallest to face
20 inches in diameter and the largest 44 inches in diameter.
It is motor driven by 15 h.p. D.C. 2 to 1 variable speed motor.

Fi1c. 28

Fig. 29 is a 100 inch locomotive driving wheel quartering
machine. It has a capacity for wheels up to 90 inches in
diameter on the tread, with from 10 to 20 inch stroke. The
heads have long bearing on a substantial bed and are adjustable
for axles of different lengths. These machines are built for
either right or both right and left hand load. Spindles are of
large diameter and have 15 inch traverse. The saddles carrying
same are graduated for easy adjustment to the desired stroke.
Spindles have three changes of power feed and rapid hand
movement. Axles are held on centers and on adjustable
“V” bearings supporting by frames to which the wheels.are
securely clamped. The boring spindles are provided with
outboard support and also with device for truing up crank
pins. Each head is arranged with motor drive by a 5 h.p.
constant speed motor.
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The United States make horizontal milling machine shown
in Fig. 30 was built for the G.T.R. shops, Point St. Charles,
and is adapted to the milling of locomotives’ rods. The spindle
of the machine revolves in a brass bush capped bearing in the
saddle, and is driven by a sleeve worm wheel, motion being
transmitted by means of a double keyway, the driving worm
wheel has a bronze ring with coarse teeth of steep lead, and the
driving worm is of hardened steel and fitted with roller thrust
bearings, both of which are encased and run in oil.

The motor can be placed on the side of the upright, or on
the foundation as desired; motion is transmitted from the

F1c. 29

motor through coarse pitch steel spur gears on the heavier
machines, and bevel gears to the vertical driving shaft. The
bevel gear on the horizontal driving shaft is placec below
that on the vertical shaft, so that the weight of the shaft is
counteracted by the pressure of the drive on the gears, and
prevents a heavy thrust on the bottom bearing.

The cross rail of this machine is of the angular type, and
the bearing for the sleeve of the worm wheel and for the thrust
faces of the driving worm, are cast solid to prevent any vibra-
tion. As shown, the spindle saddle has cross hand adjustment
on ihe rail for convenience in setting cutters, as also the out-
board bearing, the method being to place the milling cutters
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on the arbor and turn the bushings to the same diameter as
the bearing in the outer support, to permit 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 bottom bearing to permit of always
being maintained in tension.

BThe cutter arbors are driven by a broad faced key, and held
in the spindles by means of a through retaining bolt.

The work table is of heavy box type construction with
yuare locked gibbed bearings on the base, and the drive is by
means of steel angular rack and bronze spiral gears, as shown

I'tG. 30

in Fiz. 30, All operating levers are concentrated on the work-
ing siue of the machine and the one transmission serves for the
operation of the rail vertically and of the table, for both revers-
ing fast power traverse and feeds. There are nine changes of
gear feed ranging from } inch to 8 inches per minute.
Installations of these millers at the Pittsburg works of the
American Locomotive Co. show that they are slabbing rods on
cuts from 14 to 18 inches wide, § to 4-inch decp, at a table feed
advance of 8 inches per minute, and channeling two rods at
one time, each channel being 34 inches wide and 1§ inches deep
in one operation, at the rate of 2} inches to 2} inches per
minute. These results have been accomplished by means of
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the Tabor helical spiral inserted tooth high speed milling
cutter, as shown by Fig. 31. The average removal of metal i8
equivalent to one cubic inch per minute of horse power.

Fig. 32 illustrates a new design of rod boring machine, with
the additional adjustable support for the end of the spindles;

when supported in this manner a cup cutter is used to trepan
the 1ods. This view was taken in the Juniata shops of the
Pennsylvania Railroad, and results show that 104 inch diameter
bores are made in rods 5-inches thick, in twenty (20) minutes,
for which only a reaming cutter is necessary to finish. This
method eliminates the necessity of drilling a pilot hole. Both
holes are finished at the same time.

In a recent address on shop cfficiency given by E. P. Bul-
lard, president of the Bullard Machine Tool Co., he summed

Fr6. 32
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up the problem of reducing shop costs in the following terse
sentence, “To cut shop costs, cut the time between cuts.”

As an example of the inefficiency resulting from not cutting
time between cuts, he pointed out that in a prominent shop,
after a difficult piece of work had been finished on a boring
mill, it was necessary to wait from 10 a.m. to 3 p.m. before &
new forging was available, the machine in the meantime
lying idle. He also pointed out that a great deal of time is
wasted in boring mil{x:)perations in adjusting the machine to
the exact size required by the work and stated that a con-
siderable time can be saved on machines equipped with micro-
meter dials which permit instant and accurate adjustment.
He also pointed out the grave importance of the roblem of
lubrication to machine tool builders, stating that from 80 to
90 per cent of the repairs required on machine tools are made
necessary through lack of proper lubrication. He suggested
that this was a subject on which machine tool builders may
profitably devote much further study, and also pointed out
the necessity for providing heavier and more powerful machines
to efficiently utilize modern high-speed steels.

W. R. Towne, president of the Yale & Towne Co., states
that by the use of scientific methods and automatic machinery
his company within the past six years, had achieved increased
output, decreased labor cost, and increased wages to employes.

In speaking with a superintendent of a large Hamilton
plant recently he stated “Deliver tools to the men. Keep
men busy. More time is lost in men lookin% for work than in

actual production.” In the G.T.R. shops, Stratford, this has
been recognized, and in order that men may be kept busy,
chasers have been appointed to keep the men supplied with
the work. At first the men looked on the innovation with
disfavor, but now they keep the chaser busy with requests
for more work.

With the development in machine tools and improved
methods between operations, greater shop production is made
goasible. The foregoing by no means exhausts modern practice,

ut it points out a number of main features and describes a
number of interesting tools now found in the machine shop.
Various attachments and special machines have also been
devised. Perfection is a hard thing to obtain, but manufac-
turers of machine tools, master mechanies, shop foremen and
managers are on the right track, and with the progress that
is being made it may not be very long before still greater
outputs will be possible.

Chairman,—
We have all listened with a great deal of interest to this
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paper by Mr. Keith, and as we have got a lot of business to
get through to-night, I do not 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 connection with this paper, I feel sure he will oblige him.
Mr., Jefferis,—

I think Mr. Keith has covered this subject in a very able
manner. Any man who remembers the days when it took
three months, and sometimes longer, to overhaul an engine
16 x 24 diameter and then takes into consideration the rapidity
with which this work is done at the present time he will see
what enormous strides have been made, or if he goes into
one of the cities in the United States and sees the thousands
of clever men devoting their lives as specialists to one particular
tool or another—why there is nothing left to be said. These
men are geniuses at their business, and they have tools down
to such a condition that if our grandfathers could come back
and compare them to the tools in the old shops it would surprise
them probably more than the electric light would.

I am sure we have all listened with a great deal of interest
to Mr. Keith’s paper, and we shall be all glad to get the Journal
and read it through carefully, because it will take a great deal
of time to absorb all the information he has given us, especially
men who have been working in general machine shops where

eneral work only has been done and who possibly have not

ad 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 same opinion as Mr. Jefferis. I remember,
not so many years ago, fifteen or eighteen perhaps, when we
used to think we had done a pretty good day’s work when we
turned out five pairs of tires a day, now Mr. Keith tells us,
they can do thirty-three in a day. I am afraid I feel some-
thing like our grandfathers would if they came back. I should
like to see some of these things done before I could believe it.

If there is no further discussion, I think it would be in
order for someone to move a vote of thanks to Mr. Keith.

Moved by Mr. Slade, seconded by Mr. Carmichael, that a
hearty vote of thanks be tendered to Mr. Keith. Carried.

Mr. Keith,—
It is always a pleasure to do anything for this Club. I

have merely tried to illustrate the modern practice in machine
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shops both in Canada and the United States, and I hope, at
some future meeting, we will hear from someone even more
familiar with the subject than I am, along these lines.

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

Election.
You have all got a list of the members who have been

nominated by the Nominating Committee, and before pro-
ceeding 1 will read you section 9 of the constitution of the
Club: “The officers shall be elected by ballot at the Annual
Meeting in December of each year or until their successors

are chosen.”
You will notice on the voting papers the names of the

different officers to fill the offices of the lub. These gentlemen
have been nominated by the Nominating Committee, if anyone

has any other names to suggest, now is the time
Mr. Wickson,—

I think we cannot do better than accept the recommenda-
tions of the Nominating Committee, and I move that the

nominations as presented be accepted.
Mr. Hardisty,—
I second that proposition.

Chairman,—

It has been regularly moved by Mr. Wickson, and seconded
by Mr. Hardisty, that the names of officers present,ed by the
Nominating Committee be accepted. What 18 your pleasure?

Carried unanimously.
Chairman,—
I declare the motion carried.

Orricers ELectep For 1911
President,
G. Baldwin, General Yardmaster, Canada Foundry Co.,
Toronto.

1st Vice-President.
J. Bannon, Chief Engineer, City Hall, Toronto.
2nd Vice-President.
A. Taylor, Foreman, Boilershop, Polson’s Iron Works
Limited, Toronto.
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Ezecutive Commattee.

A. E. Till, Foreman, C. P. Ry., W. Toronto.

E. Logan, Machinist, G. T. Ry, Toronto.

C. G. Herring, Chief Draughtsman, Consumers’ Gas Co.,
Toronto.

E. A. Wilkinson, Representative, Lunkenheimer Co.,
Toronto.

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

W. E. Cane, Superintendent, Chapman Double Ball Bearing
Co., Toronto.

A. J. Lewkowiez, Consulting Engineer, Universal Gas Co.,
Toronto.

Awuditors.

J. Herriot, General Storekeeper, Canada Foundry Co.,
Limited, Toronto.
D. Campbell, Storekeeper, Consumers’ Gas Co., Toronto.
A. W. Durnan, Representative, Rice Lewis & Sons Limited,
Toronto.
Reception Commattee.

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 I say a word for the benefit of the rank and file members
of the Club. The members of the Executive and Nominating
Committees have given this matter a great deal of thought
and attention, ang they have come to the conclusion that
it is not in the best interests of the Club for the same men
to be on the Executive Committee year after year, and what
we would like to see would be, members from the rank and file
of the Club taking a share in the management of the Club.

Secretary,—

I would like to say with regard to what Mr. Jefferis has
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 elected to the Executive Committee it would
only be a matter of time when the Executive would only
consist of Past-Presidencs, and that the Past-Presidents had
better drop out and allow some of the rank and file of the Club,
as Mr. Jefferis put it, to have their say at the Executive meet-
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ings of the Club, and 1 heartily endorse what Mr. Jefferis has
said. It is better to have new blood coming in all the time,

Mr. Jefferis was the father of this idea as he considered
it would be better from a business standpoint for the Club
to have new members elected to the Executive Committee
each year. We have tried, as far as possible, to have a rep-
resentative on the Executive from each of the largest concerns
connected with the Club, and I think Mr. Jefferis ought to
receive a vote of thanks for bringing in that motion.

Mr. Fletcher,—

At the meeting held by the Nominating Committee it was
decided that the Past-Presidents were to be mentioned amongst
the list of officers, and they should be recognized as having
a standing on the Executive Committee.

Secretary,—

That is just what I was going to say.
Chairman,—

As one of the officers elected, I feel that I should make
a few remarks. You have seen fit to advance me to the
honored position of President of the most cosmopolitan,
intellectual and social institution of its kind in Canada. When
I look back ten years to our old Railroad Club with its thirty
members, and compare it with this splendid organization,
where we have upwards of 600 members, I feel proud that 1
was one of its charter members and its humble Secretary,
but I feel more proud to think that you have seen fit to elect
me to preside over you for the ensuing year. Of course I feel
that in honoring me, you honor the Company which I repre-
sent—namely, the Canada Foundry Company, Limitcd, from
which we draw upwards of fifty members. I feel safe in
gredicting that with the very efficient staff of officers you
have elected to assist me we should have a banner year, espec-
ially if the members will take the same lively interest as
heretofore.

We have a Club that we are all proud of and from which
we derive useful knowledge and instruction. Let us recollect
that the ways of wisdom and knowledge are beautiful and
lead to pleasure. Unison and harmony should constitute
the essence of every one of our members, and while we range
ourselves under that banner the Club must flourish, and ani-
mosities give place to peace and good fellowship. United
in one design let it be our aim to be happy ourselves and
contribute to the happiness of others.
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Let us mark our superiority and distinction among men
by the sincerity of our cultivating good fellowship and to
improve in all what is good and amiable.

I suppose it would become me as President of this organiza-
tion to assert that, in choosing me, you have made a very poor
selection, but as this would be a reflection on your good judg-
ment, there is no occasion for me to parade the fact before
you, however, 1 have one consolation in taking the chair,
and that is, that the President is not expected to make speeches,
it is his business to listen. It is not his mission to inaugurate
new measures, it is his duty to serve the will of the meetings.
This being so, nothing remains for me but to thank you, which
I do in all sincerity, for the trust and confidence you have
reposed in me, and be assured that I shall earnestly endeavour
to do my duty as 1 understand it, and gentlemen, I wish you
one and all a Merry Christmas and a Happy New Year.

As Mr. Bannon does not happen to be here to-night, 1
would like to hear from our second Vice-President, Mr. Taylor.

Mr. Taylor,—

I do not know whether the Nominating Committee has
made a mistake in electing me second V ice-President, how-
ever, we can ail try to do our best, and by trying we are bound
to accomplish something.

In reference to Mr. Jefferis’ remarks in reference to Past-
Presidents dropping out, I do not think that would be alto-
gether advisnbfe, as with the experience they have had they
would be of invaluable assistance to the new Executive, and
would help us out in case we happened to fall down, however,
I thank you very much for nominating me as second Viee-
President, and I will do all in my power to assist the President
in his work.

Chairman,—

I will ask Mr. Till to say a few words on behalf of the
Executive Committee.

Mr. Till,—

I wish to thank you all for seeing fit to elect me a member
of the Executive Committee once more, and I will do my duty,
as far as possible. Thank you, gentlemen.

Chairman,—

The next order of business is No. 13, Announcements.
I have just had a card handed to me by the Secretary,
advising me that the paper for next meeting will be in connec-
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tion with the De Beers Diamond Mines of South Africa. This
will be & very interesting paper and will be given by Mr. Gaul,
who is a civil engineer in the firm of Gaul & Girouard of this
city, who, I understand, was an engineer in these mines, and
I would very much like to see as large a gathering of members

as possible.
The next order of business is general business.

Mr. Herriot,—

Under this head I would like to bring before the members
the question of a donation being made by this Club to charity.
At this time of the year it is the usual custom of organizations
of this kind to give some financial assistance to charities. As
I have never heard of this Club doing anything of this kind,
I think it behooves us, as a Club, to do something, and I would
propose that the Club make a grant to be divided amongst

the different charitable institutions of this city.

Mr. Fletcher —
I would like to second this motion, and I think now is the
time to put this over.

Mr. Jefferis,—

There i great joy in living, and the next greatest joy is in
giving. We have an organization here, as Mr. Baldwin says,
second to none in a great many respects. While the past year
has not been a very hard ove, there is always somebody in
need, and as Mr. Herriot said, we can take whatever the Club
sees 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
b | similar to this last night, and the same subject was brought
i up, and one of the members proposed that the sum of $25 be
;E handed to the Executive for distribution, and I think that

t would be a very good suggestion to work on.

Moved by Mr. Herriot, seconded by Mr. Fletcher, that
the sum of $25 be handed to the Executive of this Club for
them to use at their discretion. Carried unanimously.

Secretary,—
I would just like to say that the financial condition of the
Club is gooJ
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Chairman,—

There is one thing I would like to say, and that is that I
have made up my mind to bring in ten new members next
year; I do not know whether I will be able to do it, but I
would like every other member of the Club to make up his
mind that he will bring in at least one new member and if this
is done you can imagine what a Club we would have.

Mr. Jefferis,—

Seeing that our Secretary has given us such valuable in-
formation as to the financial standing of the Club, do not let
us forget the Old People’s Home. While we shall remember
the Sick Children’s Hospital, there are a great many old people
who live on charity from year to year, and I would just like to
say that the Executive might be given the power, if they think
g, :,)o give $40 or even $50. I think it will be all right with the

ub.

Chairman,—

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

The members of the Executive are requested to remain
for a few minutes after this meeting.

Proposed by Mr. Till, and seconded by Mr. Fletcher, that
the meeting be adjourned.

At the Executive meeting it was decided that the sum of
$50 be divided among the following Institutions, and that
$5 be sent to each.

Toronto Hospital for Sick Children, Toronto.
Girls’ Home, Toronto.
The Sacred Heart Orphanage, Sunnyside, Toronto.
Hospital for Consumptives, 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 OF MEMBERS.

A. W. Adams, Sales Manager, The Allen & Morrison Brake
Shoe Manufacturing Co., Chicago, TIL

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

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

J. C. Armer, Editor, Canadian Manufacturer, Toronto.
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A. Attle, Machinist, G.T.R., Toronto.

W. H. Alderson, Gutta Percha Rubber Co., Toronto.

E. C. Adams, Manager, Anchor Packing Co., Detroit, Mich.

H. C. Austen, Representative Dunlop Tire Rubber Goods
Co., Limited, Toronto.

E. W. Adler, Superintendent Structural & Bridge Dept.,
Canada Foundry Co., Toronto.

S. H. Allen, Standard Bank, Toronto.

F. Atwater, Treasurer, Columbia Nut & Bolt Co., Bridgeport,

Conn.

G.'T. Allen, Manager, Hoyt Metal Co., Toronto.

H. V. Armitage, Foreman, Chapman Double Ball Bearing
Co., Toronto.

J. F. Alexander, Local Manager Babeock & Wileox, Limited,
Toronto.

John Adam, Clerk, Stores Dept., Polsons Iron Works, Lim-
ited, Toronto.

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

E. B. Allen, Sales Engineer, Allis-Chalmers-Bullock Co.,
Toronto.

W. G. Adams, Representative Frank Williams & Co.,
Davisville P.O., Ont.

F. Adams, Engineer, G.T.R., Stratford, Ont.

W. E. Adams, Shipper, Structural Dept., Canada Foundry
Co., Toronto.

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

J. G. Abraham, Representative Mildreim Forced Draught
Furnace Co., Toronto.

J. S. Adam, Fitter, Pipe Foundry, Canada Foundry Co.,
Toronto.

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

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

Acton Burrows, Editor, Railway & Marine World, Toronto.

A. H. Bertram, Secretary, Bertram Manufacturing Co.,
Toronto.

F. G. Butterfield, Butterfield & Co., Roek Island, Que.

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

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

G. Bernard, Mechanical Inspector, Canadian Inspection
Co., Toronto.

'A. M. Burwell, Engineer, G.T.R., Mimico.

J. Beck, Superintendent, Union Station, Toronto.

H. H. Beasley, Storekeeper, Toronto Railway Co., Toronto.

(3, D. Bly, Manager, Monarch S\ifply Co., Toronto.

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

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

house Co., Montreal, Que. :
C. Bugg, General Foreman, Bridge & Building Dept., G.T.R.,

Stratford, Ont. ; :
C. G. Bowker, Assistant Superintendent, G.T.R., London,

Ont.

W. J. Bird, National Iron Works, Toronto.

T.'T. Black, Civil Engineer, Canada Foundry Co., Toronto.

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

F. Brodie, Assistant Foreman, (anada Foundry Co., Toronto.

H. H. Brewer, General Superintendent, G.T.P. Ry., Win-
nipﬁ, Man. £}

" Blackstone, Machinist, G.T.R., Toronto.
J. C. Brady, Mechanical Engineer, Goldeneast, Kootenay,

B.C.
C. L. Bailey, Canadian Manager, William Jessop & Sons,

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

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

nt.
R. H. Brown, Brass Finisher, C.P.R., Toronto,
C. A. Burt, Fitter, C.P.R., West Toronto.
P. Brundrett, Assistant Foreman, Pipe Foundry, Canada

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

Toronto.
G. H. Boyd, Foundry Cost Clerk, Canada Foundry Co.,

Toronto.

E. V. Burwell, Toronto.

F. W. Barron, Chief Engineer, Copeland Brewing Co.,
Toronto.

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

M. Barker, Machinist, G.T.R., Sarnia, Ont.

J. J. Birchard, Salesman, Cluff Bros., Toronto.

G. 8. Browne, Fitter, C.P.R., West Toronto.

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

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

§. Best, Machinist, G.T.R., Toronto.

g ﬂlisa, Machinist, G.T.R., Toronto.

P. Brazier, Boilermaker, G.T.R., Stratford.

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

R. Burns, Superintendent, Philip Carey Man facturing Co.,
Toronto.

F. Bastow, Gentleman, Toronto.

D. Campbell, Storeman, Consumers’ Gas Co., Toronto.
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K. D. Clarke, Reg{resentative 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 Shops, Toronto, Railway Co.,

Toronto. :

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

0. A. Cole, Manager, Crown Gypsum Co., Toronto.

8. Crossley, Dining Car Conductor, G.T.R., Toronto.

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

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

Ont.
J. F. Campbell, Representative, Elaterite Paint Co. Toronto.
W. H. Clark, Salesman, Toronto.
W. 8. Cowan, Foreman Driller, Canada Foundry Co.,
Toronto.
H. Cross, Blacksmith, Consumers’ Gas Co., Toronto.
W. Crane, Manager of Works, Pease Heating Co., Toronto.
W. E. Cane, Superintendent, Chapman Double Ball Bearing

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

Tools, Montreal, Que. .
A. W. Carmichael, Representative Canadian Supply Co.,

Toronto.

G. Cook, Engineer, Consumers’ Gas 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. Johns-
Manville Co., Toronto.

W. A. Chapman, Manager, Rail Joint Co. of Canada, Mon-
treal, Que.

J. Cave, Chief Electrician (Canada Foundry Co., Toronto.

B. Clark, National Iron Works, Toronto.

R. M. Carmichael, Toronto.

J. Craig, General Superintendent, Canada Foundry Co.,

Limited, Toronto.
F. A. Corns, Principal, Dominion Engineering Academy,
Toronto.
AT Cowmrsmith, Engineer, Consumers’ Gas Co., Toronto.
C. Chappelle, Ap rentice, G.T.R., Toronto.
G. F. Clark, Machinist, Consumers’ Gas Co., Toronto.
A. Chenoweth, Machinist, G.T.R., Stratford, Ont.
W. A. Conroy, Fitter, C.P.R., West Toronto.
D. Cairns, Draughtsman, Consumers’ Gas Co., Toronto.
8. Cowan, Machinist, Chapman Double Ball Bearing Co.,

Toronto.
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G. G. Conlin, Engineer, 8.8. “Kingston,” R. & O. Naviga-
tion Co , Toronto.
T. B. Cole, Engineer, Christie Brown Co., Toronto.
W. H. Church, Foreman, Pipe Shop, Canada Foundry Co.,
Limited, Toronto.
J. R. Donnelly, Master Mechanic, G.T.R., Allandale, Ont.
A. W. Durnan, Rice Lewis & Son, Toronto.
E. F. Dartnell, Merchant, Montreal.
J. Duguid, Master Mechanic, G.T.R., Montreal.
D. A. Dickson, Chief Engineer, Temple Building, Toronto.
J. Dodds, Government Steamboat Inspector, Toronto.
W. Dyer, Engineer, G.T.R., Stratford, Ont.
J. M. Downer, Downer Pattern Works, Toronto.
W. E. David, Machinist, Consumers’ Gas Co., Toronto.
J. Dewsbury, Machinist, G.T.R., Toronto.
F. R. Davis, Chief Engineer, Joseph Simpson & Sons,
Toronto.
C. L. Drury, Representative Drury Iron & Steel Co., Toronto.
F. D. Dewar, Representative H. W. Johns-Manville Co.,
Toronto.
J. Dickson, Foreman, Blacksmith Shop, G.T.R., Toronto.
W. J. Dempster, Electrician, Toronto.
C. Daniel, Foreman, Moulding Shop, Canada Foundry Co.,
Toronto.
J. C. Donald, Foreman Carpenter, Canada Foundiy Co.,
Toronto.
F. H. Dence, Traveller, Canadian Fairbanks Co., Toronto.
W. Dony, Machinist, G.T.R., Toronto.
G. H. Dyer, Proprietor, Brighton Laundry Co., Toronto.
S. G. Dabner, Machinist, Canada Foundry Co., Toronto.
J. 8. N. Dougall, President, The Dougall Varnish Co.,
Limited, Montreal.
L. Davidson, Machinist, G.T.R., Toronto.
A. S. Doran, Machinist, Polsons Iron Works Limited,
Toronto.
G. Despond, Manager, Standard Foundry, Toronto.
G. Dickson, Rogers Electric Co., Toronto.
D. Dingwall, Representative Philip Carey Manufacturing
Co., Toronto.
J. B. Dunlop, Machinist Improver, G.T.R., Stratford, Ont.
H. 0. Eddrup, Clerk, G.T.R., Toronto.
H. Ellis, Foreman, Machine Shop, Consumers’ Gas Co.,
Toronto.
G. E. Evans, Resident Engineer, Dominion Bridge Co.,
Toronto.
W. Evans, Government Steamboat Inspector, Toronto.
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, Casey Hedges Co., Chatanooga,

enn.
F. 8. Ferguson, Local Superintendent, Canada Iron Cor-

ration, Limited, St. Thomas.
J. J. Fisher, Engineer, G.T.R., Sarnia, Ont.
H. G. Fletcher, Representative Garlock Packing Co.,

Toronto.
R. H. Frees, Manager, Malleable Iron Co., Walkerville, Ont.
W. H. Farrell, Terminal Superintendent, G.T.R., Toronto.

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

J. T. Fellows, Draughtsman, Consumers’ Gas Co., Toronto.

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

A. Fraser, Foreman Drillhand, Chapman Double Bal!
Bearing Co., Toronto.

J. Fraser, Machinist, G.T.R., Stratford, Ont.

E. G. E. Fiolkes, Wilkinson Plough Co., Toronto.

M. Foy, Chief Engineer, Toronto Cold Storage Co., Toronto.

1. O. Frost, Carpenter, G.T.P.R., Elm Park P.O., Alberta.

R. Graham, Mechanical Engineer, Toronto.

J. 8. Gray, Foreman Machinist, Polsons Iron Works Lim-

ited, Toronto.

W. J. George, Engineer, G.T.R., New Toronto.

J. C. Garden, Master Mechanic, G.T.R., Battle Creek, Mich.
R. W. Grace, General Superintendent, Flat Iron Works,

Dayton, 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 Shops, Toronto Railway Co., Toronto.
J. C. Grant, Representative B. F. Sturtevant Co., Toronto.
M. R. Griffiths, Manager, H. W. J ohns-Manville Co., Toronto.

J. C. Gartshore, Railway Equipment, Toronto.
A. W. Givin, Representative Standard Filling & Valve Co.,

Guelph, Ont.
resentative Finley-Smith Co., Toronto.

C. H. De Gruchy, Rep
C. Geldart, Foreman, Machine Shop, G.T.R., Stratford, Ont.

W. T. Giles, Palmer Piano Co., Toronto.

E. B. Gilmour, Superintendent, Moulding Dept., Canada
Foundry Co., Toronto.

G. S. Grassick, Salesman, Consumers’ Gas Co., Toronto.

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

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

T. E. Greenshields, Machinist, G.T.R., Toronto.
E. S. T. Gerow, Mana%r, Archer & Gerow, Toronto.
A. A. Gardner, C. & W. Walker Co. (England), Toronto.
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R. A. Girouard, Civil Engineer, Gaul & Girouard, Toronto.

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

T. Graham, Assistant Engineer, City Hali, Toronto.

G. A. Greene, Toronto.

S. Hall, General Foreman, Polsons Iron Works Limited,
Toronto.

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

J. E. Houghton, 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 Machinery Co.,
Toronto.

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

W. A. Hare, 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.
Albans, 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, Consumers’ Gas Co.,
Toronto.
H. 0. 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, Erindale Power Co., Toronto.
W. Higgins, Inspector, Insurance Dept., T. Eaton Co.,
Toronto. ;
L. 8. Hyde, Clerk, G.T.R., Toronto.
o M. A, Humber, Apprentice Instructor, G.T.R., Stratford,
nt.
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, Superintendent, 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, Fitter, Canada Foundry Co., Toronto.

J. Hughson, Representative British-American Oil Co.,
Toronto.

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

J. J. Harns, Chief Engineer, 0’Keefe Brewery Co., Toronto.

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

J. Irwin, Engineer, G.T.R., London, Ont.

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

C. A. Jefferis, General Superintendent, Consumers’ Gas Co.,
Toronto.

J. V. Jackson, Boiler Inspector, G.T.R., Montreal, Que.

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

1. Jefferis, Machinist, G.T.R., Toronto.

W. J. Jones, Machinist, G.T.R., Toronto.

A. Johnston, Travelling Engineer, McColl Brothers, Toronto.

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

Toronto.

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

F. H. Jarm, Chemist, Toronto.

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

C. Johnston, Clerk Consumers’ Gas Co., Toronto.

J. Jackson, Boiler Maker Consumers’ Gas Co., Toronto.

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

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

J. A. Kilpatrick, Manager, Canada Iron Corporation,

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

Publishing Co., Toronto.
G. Kyle, Steam Fitter, Consumers’ Gas Co., Toronto.
A. H. Kirby, Chief Engineer, Methodist Book Room,
Toronto.
R. Kellog, Manager, Kellog & Co., Toronto.
w. J. Kestin%oBrm Manufacturer, Toronto.
J. Kennedy, Boiler Maker, G.T.R., Stratford, Ont.
J. C. Kyle, Representative, Philip Carey Manufacturing Co.,

Toronto,
A. J. Lewkowicz, Consulting Engineer, Universal Gas Co.,

Toronto.
F. W. Landymore, Telegraph Operator, G.T.R., Toronto.
C. A. Livingston, Locomotive Foreman, G.T.R., Curand,

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

J. 0. B. Latour, Insurance Inspector, Toronto.

P. J. Lynch, Superintendent, G.T.R., Allandale, Ont.

J. E. Lenehan, Representative Galena Signal 0il Co.,
Richmond, Que.

W. Loveridge, Locomotive Foreman, G.T.R., Windsor, Ont.

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

J. Lusk, Engineer, G.T.R., Sarnia, Ont.

J. Lyons, Engineer, G.T.R., Sarnia, Ont.

E. Linstead, Machinist, Consumers’ Gas Co., Toronto.

W. G. Larmour, Draughtsman, Norfolk Marine Railway
Co., Norfolk, Va.

F. D. Lyman, Manager, Supply Department, J. Millen &
Sons, Limited, Montreal, Que.

J. L. Logan, Storekeeper, Canada Foundry Co., Toronto.

G. Little, Engineer, Consumers’ Gas Co., Toronto.

R. E. Layfield, Assistant Superintendent, Canada Foundry
Co., Limited, Toronto.

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

J. B. Law, Engineer, Consumers’ Gas Co., Toronto.

W. Large, Machinist, G.T.R., Sarnia Tunnel, Ont.
o J. R. Leckie, Locomotive Foreman, G.T.R., Palmerston,

nt.

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. Lewington, Inspector, Canada Foundry Co., Toronto.

W. R. McRae, Master Mechanic, Toronto Railway Co.,
Toronto.

J. McWater, Machinist, Consumers’ Gas Co., Toronto.

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

G. McIntosh, 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 Railway Co., Toronto.

T. H. McBrien, Engineer, Consumers’ Gas Co., Toronto.

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

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

L. McLean, Foreman Pattern Maker, Canada Foundry Co.,
Toronto. .

W. J. McCallum, Chief Draughtsman, Chapman Double
Ball Bearing Co., Toronto.
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F. McDonald, Foreman Boilermaker, C.P.R., West Toronto.
R. McIntosh, Engineer, G.T.R., Stratford, Ont.
W. M. McRobert, Chief Engincer, Power Plant, Canada

Foundry Co., Toronto.
J. McGrath, Machinist, Massey Harris Co., Toronto.
T. McKenzie, Bursar, Mercer Reformatory, Toronto.
N. D. Meclntyre, Superintendent of Construction, Canada

Foundry Co., Toronto.
G. McLaughlin, Erector, Canada Foundry Co., Toronto.

J. W. McLintock, Clerk, G.T.R., Toronto.
H. F. MacDonald, Accountant, T. & N.O. Railway Com-

J. A Mltcheli, Road Foreman, G.1.r.-. ;
C. Miller, President, Galena Signal Oil Co., Franklin, Pa.
J. H. Morrison, Representative Federal Clay Products,

Toronto.
G. T. Merwin, General Agent, Canada Car Co., Limited,
Montreal, Que.
J. Markey, Master Mechanie, G.T.R., Toronto.
P. J. Myler, Representative Canadian Westinghouse Co.,
Hamilton, Ont.
n, G.T.P., Rivers, Man.

J. Mooney, Road Forema
F. Moneypenny, Vice-President Imperial Varnish & Color
Co., Toronto.
C. M., Murray, Sales Manager, Chapman Double Ball Bearing
Co., Toronto.
G.T.R., Sarnia Tunnel, Ont.

F. G. Morris, Engineer,
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, Ma r, Murray Printing '(13‘0" Limited, Toronto.
oronto.

A. Maynes, Road Foreman, C.P.R. :
J. Mauldey, General Foreman, Dominion Bridge Co.,

Dominion Bridge Co., Toronto.

B.J. Markle, Sr\:iperintendent

W. R. Maynard, Storeman, G.T.R., Stratford, Ont.

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

W. H. Moore, Secretary, Canadian Northern Railway,
Toronto.

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

G. Morrison, Foreman, Pump Department, Canada Foundry
Co., Toronto.

’J. Mitchell, Engineet, Consumers’ Gas Co., Toronto.
J.J. Maine, Manager, Polsons Iron Works Limited, Toronto.
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W. Marchington, Editorial Department, Canadian Engineer,
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, Engineer, G.T.R., Port Huron, Mich.

F. Matthews, Carpenter, G.T.R., Toronto.

W. B. Moss, Purification Foreman, Consumers’ Gas Co.,
Toronto.

H. Martin, Machinist, Consumers’ Gas 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. 8. 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, Night 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, Polsons Iron Works
Limited, Toronto.

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

M. J. O’Leary, Special Representative, Canadian Oil Co..

Toronto.
J. E. O'Reilly, Foreman, 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. Patterson, Master Mechanic, 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, Consumers’ Gas Co., Torontg.

J. W. Perry, Machinist, G.T.R., Toronto
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F. W. Palos, Foreman, C.V.R., Montpelier Jt., Vt.

J W, Pringle, Fitter, G.T.R., Sarnia Tunnel.

J. Powell, Chief Draughtsman, G.T.R., Montreal, Que.

F. A. Purdy, Manager, Canadian Gold Car Heating &
Lighting Co., Montreal, Que.

C. 8. Parker, Representative Parker Car Heating Co.,
London, Ont.

J. Pratt, Storeman, G.T.R., Mimico.

W. C. Philpotts, Analytical Chemist, Consumers’ Gas Co.,
Toronto.

A. G. Piper, Piper Railway Supply Co., Toronto.

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

E. V. Price, Chief Clerk, Construction Department, Canada
Foundry Co., Toronto.

E. E. Palmer, Toronto.

R. N. Perrin, Assistant Engineer, Temple Building, Toronto.

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

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

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

A. Pype, Machinist, Chapman Double Ball Bearing Co.,
Toronto.

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

E. L. Purvis, Representative Philip Carey Manufacturing
Co., Toronto.

D. Peddie, Machinist, Guerney Foundry Co., West Toronto.

A. Russell, Machinist, Toronto. .

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

J. A. Rowe, Machinery Sugyliee, Detroit, Mich.

H. E. Rowell, Manager, Philip Carey Manufacturing Co.,

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

Montreal, Que.
W. H. Randell, Water & Machine Department, Toronto
Water Works, Toronto.

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

D. Richardson, Foreman, Pump & Hydraulic Department,
Canada Foundry Co., Toronto.

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

D. Ross, Machinist, G.T.R., Stratford, Ont.

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

A. L. Reading, Manager, dtandard Inspection Bureau,
Toronto.

H. W. Robinson, Tool Maker, Chapman Double Ball Bearing

Co., Toronto. :
E. L. Rilling, Manager, Hollands Mq.nufacturing Co., Erie,

Pa.
C. J. Read, Architect, Toronto.
E. Root, Salesman, Consumers’ Gas Co., Toronto.
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A. J. Roberts, Locomotive Foreman, 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.
Q W. H. Robb, Representative Anchor Packing Co., Montreal,

ue.

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

M. A. Ross, Treasurer and General Manager, Pyle National
Headlight Co., Chicago, IlL

H. %bogers, Chief Draughtsman, T. & N.O. Railway, North

Bay, Ont.

A. W. Shalleross, Draughtsman, Tampa, Florida.

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

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

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

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

G. Shand, Machinist, Consumers’ Gas Co., Toronto.

W. Sharp, Engineer, G.T.R., Sarnia Tunnel, Ont.

W. J. Sutterby, Engineer, G.T.R., Hamilton, Ont.

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

W. H. Smart, Toronto.

F. W. Sangster, General Manager, Metal Hardening Solution
Co., Rochester, N.Y.

L. Salter, Machinist, G.T.R., Toronto.

F. 8. Smith, Chief Clerk, Master Mechanic’s Office, G.T.R.,
Stratford.

H. G. Stanton, Manager, R. 8. Williams Piano Co., Toronto.

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

H. H. Scott, Engineer, Toronto.

W. C. Sealey, General Foreman, G.T.R., Toronto.

R. Stockhill, Machinist, Consumers’ Gas Co,. Toronto.

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

W. V. Shaw, Secretary-treasurer, Robert Mitchell Co.,
Montreal, Que.

W. Smith, Boiler Maker, Consumers’ Gas Co., Toronto.

J. Sharp, Draughtsman, Canada Foundry Co., Toronto.

J. E. Stevenson, Agent, Enﬁ'neers’ Supplies, Toronto.

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

C.'W. Steel, Divisional Superintendent, Toronto Railway
Co., Toronto.

F. Stortz, Machinist, G.T.P.R., Rivers, Man.

A. Stewart, Pattern Maker, Consumers’ Gas Co., Toronto.

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

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

C. D. Scott, Representative, Gutta Percha & Rubber Co.,
Toronto.
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L. W. Swift, Ex;fineer, G.T.R., Stratford, Ont.

F. W. Slade, Machinist, Bawden Machine & Tool Co.,
Toronto.

C. Shook, Assistant Storeman, G.T.R., Toronto.

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

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

G. Service, Resident Engineer, National Iron Works,
Limited, Toronto.

E. G. Southam, Gasoline Engine Manufacturer, Toronto.

0. Shier, Electrician, G.T.R., Toronto.

W. Schadel, Machinist, Newcombe Piano Co., Toronto.

F. Secott, Timekeeper, G.T.R., Toronto.

C. Schadel, Gentleman, Toronto.

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

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

W. C. Skelding, Sales Manager, British-American Oil Co.,

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

Limited, Toronto.

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

8. L. Trusler, Assistant Trainmaster, G.T.R., Hamilton, Ont.

W. E. Tait, Smoke Inspector, Toronto.

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

GG. W. Thompson, Superintendent, Mechanical Department,
T. Eaton Co., Toronto.

F. G. Tushingham, Engineer, Toronto Railway Co., Toronto.

8§ Turner, Jr., Engineers & Machinists, Toronto.

R. Treleaven, Engineer, G.T.R., London, Ont.

G. 8. Thompson, Draughtsman, 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, Ensineer, G.T.R., Sarnia, Ont.

C. A. Tobin, Draughtsman, Eeconomical Gas Apparatus
Construction Co., Toronto.

S. Tomlinson, Jr., Master Moulder, Toronto.

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

H V. Terrell, Manager, Canadian Machinery, Toronto.

T. C. Tinline, Manufacturer, Wilkinson Plough Co., Toronto.

G. Verner, Foreman, Air Brake Department, G.T.h., Strat-
ford, Ont. :

H. B. Vivian, Aglprentice, 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, Chief Engineer, Canadian Casualty & Boiler

Insurance Co., Toronto.
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H. H. Wilson, Chief Engineer, Murray-Kay Co., Limited,
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, G.T.R.,
Toronto. {

T. B. Wells, General Foreman, Dominion Bridge Co.,
‘Toronto.

F. R. Wickson, Draughtsman, G.T.R., Toronto. 1

T J. Walsh, Engineer, High Level Pumping Station, |
Toronto.

W. H. Wensley, Locomotive Foreman, G.T.R., Niagara
Falls, Ont.

M. Wright, Engineer, G.T.R., Sarnia, Ont.

0. J. Wilson, Constructing Engineer, Linde Refrigerator Co.,
‘Toronto.

R. H. Welburn, Mechanical Superintendent, London Street
Railway, London, Ont.

G. L. Wilkie, Chief Engineer, King Edward Hotel, Toronto.

E. A. Wilkinson, Representative Lunkenheimer Co., To-
ronto.

A. B. Walker, Representative H. W, Petrie Co., Toronto.

C. L. Wilson, General Manager, T.Y. & R.R. Co., Toronto.

A. E. Wilson, District Manager, Canadian Railway Accident
Insurance Co., Toronto.

8. Woods, Steam Fitter, Bennet & Wright Co., Toronto.

J. E. Wiese, Superintendent, Boiler Shops, Canada Foundry
Co., Toronto.

N. D. Whatmough, Student, School of Practical Science,
Toronto.

H. Westbrook, Foreman Pattern Maker, G.T.R., Stratford,
O

nt.
L. Westwood, Chief Engineer, J. F. Brown & Co., Limited,

‘Toronto.

J. Walker, Inspector, Canada Foundry Co., Toronto.

D. Waters, Foreman, Canada Foundry Co., Toronto.

H. T. Whaley, Wholesale Lumber Merchant, Toronto.

F. H. Whyte, Representative Hamilton Gas, Light & Power
Co., Tororto.

J. Wright, Machinist, Consumers Gas Co., Toronto.

C. M. Wilson, Engineer, G.T.R., Sarnia Tunnel.

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, Consumers’ Gas Co., Toronto.
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R. Woodward, Boiler Maker, G.T.R., Toronto.

G. H. Wright, Representative R. Bigley Manufacturing Co.,
Toronto.

G. Wilson, Elcetrician, G.T.R., Toronto.

A. Wessel, Steel Fitter, Chapman Double Ball Bearing Co.,
Toronto.

F. Westran, Millwright, Chapman Double Ball Bearing Co.,
Toronto.

H. B. Whitney, Tool Maker, Chapman Double Ball Bearing
Co., Toronto.
X F. C. Westman, Foreman, Machine Shop, G.T.R., London,

nt.

F. A. Willsher, Naval Architect, Polsons Iron Works
Limited, Toronto.

W. W. Yeager, Machinist, G.T.P.R., Rivers, Man.

C. Young, Connecting Rod Department, G.T.R., Stratford,

Ont.

6 E. G. Yates, Manager, London Machine Tool Co., Hamilton,
nt.
G. A. Young, Machinist, G.T.R., Toronto.

G. Young, Electrician, Toronto.
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“OANADA'S LEADING TOOL HOUSE"

Brown & Sharpe's and L. S. Starrett’s
Machinists' Fine Tools; Armstrong Tool
Holders—the World's Standard; Lathe and
Planer Tools ; Machinists’ Tool Chests—
Write for Oatalogues special sizes made to order.

AIKENHEAD HARDWARE LIMITED

17-49-21 TEMPERANCE ST.  Wholesale and Retail TORONTO

The Anchor Packing Co,of Canada

Limited

We have no one Packing that
is good for all kinds of service
We construct or prepare a
Packing for every known purpose

Our Catalogue ribes all styles in detail. Write for it
E. 0. ADAMS, General Sales Manager WALLACE H, ROBB, Eastern Manager
WALKERVILLE, Ont. 404 8t. James 8t., MONTREAL

The Famous Brazel Patent Snow Plough

Built of selected White Oak, Steel, and specially prepared Cast Iron.
Heavy and very strong.

" » lar
e LUMBERMAN'S

They Lasta Life Ti SNOW PLOUCHS
am e MUNIGIPAL ROAD PLOUCHS

* and SIDE WALK PLOUCHS
SOLE CANADIAN

RIGHTS Prices and Catalogue

on request

Our New Combination Model can be used either with or without Rut Cutter

wentatered THE WILKINSON PLOUGH C0., Limited, "oZuio

§ CANADA




