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NEW BOYER RAILWAY SPEED RECORDER
With CLOCK ATTACHMENT

Gives accurate information as to the number of stops, length of each stop, also speed at any
given point during the run.

Manufactured by THE CHICAGO PNEUMATIC TOOL COMPANY

We will gladly send descriptive Bulletin and full particulars on request
~ Sole Agents in Canada —

THE HOLDEN COMPANY, LIMITED

354-356 8t. James 8t., MONTREAL
342 Adelaide 8t. W. 160 Princess St. 429 Pendeor 8t. W
TORONTO, ONT. WINNIPEG, MAN, VANCOUVER, B.C

“The Hanlon Locomotive Sander”
Reliability first of all
* Economy is bound to follow
B. J. Coghlin Co., Limited, Agents - Montreal
l Hanlon Locomotive Sander Co. - Winchester, Mass.

Gold Medal—World's Exposition, Brussels, 1910

“PRACTICALLY INDESTRUCTIBLE"
For long and satisfactory service, nothing to equal them
has ever been made
l Manufactured solely by

GUTTA PERCHA & RUBBER, Limited

Toronto, Montreal, Wi Cal, Y
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BUTTERFIELD & CO., Inc.
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Our Reamers are acknowledged to be the best. They are used in all the
large shops in Canada.

All kinds of Taps, Dies, and Reamers for railway and engineering work.

TEN THOUSAND LOCOMOTIVES ARE EQUIPPED WITH

THE PYLE-NATIONAL
ELECTRIC HEADLIGHT

PROTECTING 30,000 ENGINEERS AND FIREMEN AND
THE LIVES OF MILLIONS, AND AN IMMENSE
AMOUNT OF PROPERTY

Canadian Rep i THE HOLDEN COMPANY, LIMITED., MONTREAL

Dougall Railway Varnishes

Steel car Liquid Primer and Paste Surfacer (for both wooden
and steel cars). We will gladly send you full particulars of
the Dougall 15-day Formula, and 7-day Formula (for hurried

work).
You should have the details of these systems handy for
reference—write to-day.

The Dougall Varnish Co. Limited, - Montreal
Associated with Murphy Varnish Co., U.8.A.

The GOLDIE & McCULLOCH CO.

GALT, - ONT., - CANADA

BUILDERS OF HIGH-GRADE

ENGINES, BOILERS, PUMPS, HLATERS

CONDENSERS AND ALL TRANSMISSION AND ELEVATING
MACHINERY, SAFES, VAULTS AND VAULT DOORS
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CANADINN GOLD CAR HEATING & LIGHTING CO El].

346 St. James S8t., Montreal, Que. .
MANUFACTURERS OF

ELECTRIC, STEAM AND HOT WATER
HEATING APPARATUS FOR RAILWAY CARS

Catalogues and Circulars Cheerfully Furnished.
Improved System of Acetylene Car Lighting

Largest Manufacturers in the World of Car Heating Apparatus

THE GOODYEAR TIRE & RUBBER CO.

OF CANADA, LIMITED

Manufacturers of

General Mechanical Rubber Goods

We are a new compa.y in Canada, but an old company in experience in
the manufacture of Mechanical Rubber Goods.

STEAM, WATER, SUCTION, AIR BRAKE and
TENDER HOSE are among our specialties

We are manufacturing goods for the largest roads on the continent.
Our goods carry the broad GOODYEAR guarantee, and are built only on
the “QUALITY BASIS.” If you wish to avoid trouble and annoyance,
see that all your requisitions for rubber supplies specify GOODYEAR.

Head Office: annntn. Factory: Bowmanville, Ont.

hes—Toronto M peg Vancouver Calgary Regina 8t. Jobn
Hamilton l..ondon Vietoria and Edmonton

For Sale
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Go To The Leading Hous;

For all kinds of HARDWARE, Irox, and MEraLs
SILVERWARE, CUTLERY, and Sroxring Goobps

RICE LEWIS & SON, Limited, - TORONTO

New Premises -  Victoria Street
(Just above King Btreet.)

NORTON BALL BEARING JACKS
For all Classes of Service
Standard on the Leading Railroads.
Send for Complete Catalogue showing b0 styles,
8 to 70 tons capacity.

NORTON MADE IN CANADA by
wostoN  IOURNAL p 0 NORTON, Inc., Coaticook, Quebec
SAFETY PINTSCH SAFETY
ELECTRIC MANTLE CAR LIGHTING
LIGHT LIGHT FIXTURES
Axle Driven Dynamo A Cent & Burning Hour Artistically Designed
Long Lamp Life Long Mantle Life Economically Maintained

The Safety Car Heating & Lighting Co.

2 Rector St., New York
Bost. $t. Louis San Francisco Montreal

’ st W o
JESSOP’S STEEL {rees or e wortp
Nothing better for Tools of ever, description, such as Taps,

Dies, Reamers, Punches, hisels, Miners’ Drills,
Axes, Saws and all high-grade Tools. Also

JESSOP'S “ARK " S STEEL ani'vnanneaiea
e e o o S

WM. JESSOP & SONS, Limited, Jessop Building, 80 BAY 8T., TORONTO

CHAS, L, BAILEY, Oanadian Manager,
THE JAS, ROBERTSON CO,, Limited, Montreal, Agents for Maritime Provinces
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For
Coach and Station
Floor Finishing
Use Floglaze

: “The Finish that Endures”

A hard glass-like finish of unusual weaiing quality, that will wear
| on floors—not off.

Excellent for refinishing and renewing linoleums, coach seats, and
station furniture.

Gives them a long wearing glossy surface of extraordinary hard-
ness, yet tough and elstic enough to withstand knocks and bruises.

Try it out on station floors Color cards and samples for the asking

|mpERIALVARNISH & Covor Co. |EG_—
_' ‘ WINNIPEC TOROWTO | VANCOUVER

THE CANADA
| IRON CORPORATION

Limited

CAR WHEELS
CAST IRON WATER AND

GAS PIPES
FLANGED PIPE, For Sale

SPECIALS, Ete.
CASTINGS of all kinds
" PIG IRON, ORE

Vi -

HEAD OFFICE :

MARK FISHER BUILDING

MONTRHEAL

N
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High-

Three Crade
—— ———
Write for Catalogue to-day
and get acquainted with what
i we can furnish you with better

than anyone else,

All of our valves are tested,
packed and guaranteed tight,
and the best of material and
workmanship is employed,
Specify * Kerr's" and get con-
Vlll(‘ﬁd,.

THE KERR ENGINE CO., Limited

VALVES AND HYDRANTS
WALKERVILLE, . ONTARIO

CONTINUOUS JOINT WOLHAUPTER JOINT ,
Over 50,000 miles in Best Quality Steel

The Rail Joint Go, of "lfdn:“l? T':“;:..':.:;“' Montreal

Makers of Base Supported Rall Joints for Standard and
Special Rail Sections, also Girder, Step or Compromise, Frog
and Switch, and Insulating Rail Joints, protected by Patents
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[ BOILER EFFICIENCY )

is decreased by one third, for every eighth inch of seale in the tubes. Continual
“firing up” and excessive coal ion is made y tain results.

REDUCE YOUR COAL BILL

and increase your boiler efficiency to its maximum by using

M BOILER PRESERVATIVE
It will remove and prevent reforming of scale, Write for trial order form.
—

The CANADIAN H. W. JOHNS-MANVILLE 00., Limited
L 85-87 Wellington 8t. West, TORONTO, ONT.

HOTEL CARLS-RITE

“The House of Comfort”
$2.50 per day and up. American Plan

ALSO EUROPEAN PLAN
Headquarters for

The Central Hailway 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 Boston
"~ i ors of Fans, Exh and Blowers, Etc.

GARLOCK PACKINGS

>

Write for new catalogue illustrating
PACKINGS FOR EVERY PURPOSE

THE GARLOCK PACKING COMPANY
HAMILTON

TORONTO MONTREAL
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Pacific Type Passenger Locomotive
Canadian Pacific Railway

Sl e 2 SRR ot il

Total weight of Engine, 223,000 pounds.
Weight on drivers, 142,000 pounds.
Diameter of drivers, 70 inches,
Boiler pressure, 200 pounds,
Cylinders, 22} x 28 inches.
Maximum tractive power, 34,500 pounds.

MONTREAL LOCOMOTIVE WORKS, LIMITED
Dominion Express Building, Montreal, Canada

For Sale
WICKES
Yortical Watl Tube Boiler

BUILT BY

Tue Wickes Boier Co.
Saginaw, Michigan USA.
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SRR T i e
6-ft. FULL UNIVERSAL RADIAL DRILL
With Bingle Pulley Drive through Speed Box

The John Bertram & Sons Company

LIMITED
DUNDAS, Ontario, Canada

i The C

Fairbanks Morse Co., Limited

TAPS and DIES, MILLING OUT-
TERS, TWIST DRILLS,
REAMERS, Ete.

Manufactured by

Pratt & Whitney Co. of Canada
LIMITED
Dundas - . Ontario

Agents: The Canadian Fairbanks Morse
Co., Limited

e R L i
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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. - .

Dunlop Mechanical
Rubber Goods

Air Brake Hose Steam Hose
Tender Hose Water Hose

Always consider the Dunlop Company
n submitting specifications for any
line of Mechanical Rubber Goods.

1N ¥k
f,;( | JDONLOPT

Toronto Montreal Winnipeg - Vancouver
Vieteria St. John, N.B. Calgary Londen, Ont.
Regina Ottawa  Mamiiton Cobalt Nelson
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PROCEEDINGS OF THE CENTRAL RAILWAY AND
ENGINEERING CLUB OF CANADA.

Commrrree RooM, Granp UnioNn HoreL,
ToroNTO, APRIL 281H, 1914,
The President, Mr, T. J. Walsh, occupied the chair,
Chairman,—

Gentlemen, if you will come to order we will commence the
business of the meeting.

As you have all no doubt had a copy of the minutes of pre-
vious meeting, it will be in order for some one to move that
they be adopted as read.

Moved by Mr. @. Baldwin, seconded by Mr. J. Herriot, that
the minutes of the previous meeting be adopted as read.—
Carried.

Chairman,—

In connection with the remarks of the President, . have
here a letter from J, C. Garden, Master Mechanic G. T. Ry.,
Battle Creek, Mich. You will remember at the last meeting
it was regularly moved and seconded that in view of the fact
that Mr. Garden had done so much for this Club in its earlier
stages, that he be tendered an Honorary Past President’s
Jewel. Mr. Garden being unable to be present at the meeting,
our Secretary forwarded the Jewel to him, and this letter is
from Mr. Garden acknowledging same,—

Barrie CreEek, MicH., ApriL 18tH, 1914,

To Officers and Members of the Central Railway and En-
gineering Club of Canada:

Gentlemen,—

I have received through the kindness of your Secretary, Mr.
C. L. Worth, the very handsome gold Honorary President’s
Jew-l as a token of remem! :ance of services rendered to the
Soeiety in the past.

While I value very highly this token of remembrance, and
more highly the kind remembrance of the Club, it would be
more gratifying if T could feel that T had done anything for
the Club to deserve this consideration.

0N G e S B S e Gy Gt M o o By N e e
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I can assure you that it is very pleasant to be remembered
and the Honorary Past President’s Jewel will be placed
among my most valued treasures.

Chairman,—

bers.

Yours truly,
(Sgd.)

New MEMBERS,

Again thanking you for your kindness, I beg to remain,

J. C. GARDEN,

I shall now call on the Secretary for the list of new mem-

e Mr. A. T. Voehl, Clerk A. F. Bowser & Co., Toronto.

Co., Toronto,

Ont.

Riley Schenck
A. T. Voehl
N. A. Davis
C. H. Stainton
Jas. Herriot

J. E. Rawstron

Chairman,—

MeMBERS PRESENT,

A. W. Ritchie
J. H. Morrison
John Bell

T. B. Cole
Chas. Russell

Mr. John A. Murray, Purchasing Agent A. F. Bowser &
Mr. L. E. Ireland, Machinist G. T. Ry. Shops, Stratford,

Moved by Mr. Baldwin, seconded by Mr. C. Russell, that
the new members be accepted.—Carried.

Jas. Kelly

H. G. Fletcher
W. A. McKim
Geo. H. Boyd
Geo. Cook, Sr.

W. 8. Cowan Jas. Wright H. Goodes
Wm. M. McRobert J. O’B. Latour H. C. Austen
A. J. Morrison W. Maclean F. G. Smith
J. M. Clements Geo. A. Young John A. Murray
J. C. Donald J. Callanan Jas. Barker

F. W. Slade K. A. McRae F. Smith

J. McKinney Geo. Baldwin L. E. Ireland
Geo. Smith H. 0. R. Horwood W. C. Sealy
R. Choyee Jas. Reid Jno. Anderson
J. W. MeLintock A, J. Lewkowicz D. Blain

T. J. Walsh C. D. Seott W. Supinski

I would like to announce that the paper to be read at the

meeting on May 26th, will be on ““The How and Why of
Safety First,”” hy Mr. Riley Schenck, Safety Engineer, To-
ronto. This is a subjeet which is uppermost on the minds of
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all railways and manufacturers, at the present time, and
the reading of this paper should be well attended.

All arrangements have been made with the C. P. R. to run
our Annual Pienic to Erin, Ont., on Saturday, June 20th. The
rate will be $1.50. Arrangements are being made for dinner
and supper to be served on the grounds.

Notices have been sent out to the members of the different
Picnic Committees of meeting to be held after the regular
meeting this evening. All members of these committees will
kindly remain for a short time.

The next order of business is the reading of papers and the
discussion thereon. Mr. Fred G. Smith will read us a paper
to-night on ‘“Steel Railway Bridges.”” I would ask Mr. Smith
to come forward.

STEEL RAILWAY BRIDGES.
By Mg. Frep G. Smirn,
Chief Draughtsman, Canadian Allis-Chalmers, Ltd., Toronto.

Mr. Chairman and Gentlemen,—

In preparing my paper for this evening I have not adhered
strietly 1o the rules generally laid down for writing papers
on technical subjects. I have purposely avoided all long lists
of figures and statisties. I have simply tried to write a paper
that is more or less a story of the manufacture of “‘Railway
Bridges.”’ :

First it is necessary for us to know the names of the various
kinds of sections used in the manufacture of steel structures.
A plate is simply a flat sheet of steel; an angle is a section in the
shape of the capital letter “L”; a channel is a section like the
capital letter “ E” with the middle stroke left out; while an eye
beam is a section like the capital letter ‘1",

There are other rolled shapes, but they are very seldom
used in the manufacture of ordinary railway bridges.

There are several kinds of railway bridges, the smallest and
most simple of which is called a Beam Span. This kind of
bridge is never used for a span of more than 25 feet. It is
usually made up of six I beams 24 inches deep, each beam
weighing 100 pounds per linc.l foot and spaced as shown on
Plate No 1, which is a cross section ; the diaphragms between
the beams are made of plates and angles. The ties, you will
note, are placed on the tops of the beams and are secured to
them by hook bolts.
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For spans of from 25 feet to about 100 feet, a bridge known
as a Plate Girder Span is used. A plate girder is made by rivet-
ing four angles, two at the top and two at the bottom, to a plate,

Plate 1.—Typical Cross Section of a Beam Span.

as shown on Plate No. 2. There are three kinds of Plate
Girder Spans, —the Decked, the Through, and the Half—throu;h.

A Decked Plate Girder Span is so called because the ties
are placed across the tops of the girders and form a floor or
deck. It consists of two plate girders, generally spaced about
8 feet centre to centre, and bracing composed of angles and
plates. The bracing placed at the top and bottom of the span
is called lateral bracing and that at the ends and intermediate
points is called cross bracing.

This type of bridge is one of the most common as well as one
of the most useful types of railway bridges. Its chief advant-
ages are its rigidity and lasting qualities, as its rivets seldom

5 T
3 ] ] © giycxaooouo o’.>°o°o°o°'\

Plate 2.—FElevation and cross section of a Plate Girder.
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work loose and it is

structure it ranks next
of a Decked Plate Girde

Plate 3.—Typical cross section of a Deck Plate Girder Span.

In a Through Plate Girder Span there are two plate gir-
ders, generally spaced from 16 to 19 feet centre to centre these
girders are connected at the bottom by other small girders called
floor beams. Into these floor beams are framed | beams, which
are called stringers. The ties are placed on the tops of the string-

—————— Mbovt 180" —

Plate 4.

—Typical cross section of a Through Plate Girder Span.

easily kept painted. As a permanent
to the masonry arch. A cross section
r Span will be seen on Plate No. 3.
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manent ers. In order to keep the bridge rigid, a system of bottom
section lateral bracing is used. This bracing is placed underneath the
r | floor beams and the floor beams themselves are so designed as to
% brace the main girders and keep them rigid and in a vertical

13:0° ‘

in.

Plate 5.—Typical cross section of a Half-through Plate Girder Span
e gir-
these position. This type of bridge is used when head room under-
called neath is limited and is called a through span because the trains
which go through instead of over it. A cross section will be seen on
tring- Plate No. 4. Through Plate Girder Spans are sometimes

used for high trestle work where several spans are required,
as the chance of accident due to high winds acting on the side
of a passing train are considerably lessened. As for instance
the Lethbridge Viaduct of the Canadian Pacific Railway.

The Half-through Plate Girder Span, a cross section of
which will be seen on Plate No. 5, consists of two plate girders
connected at the bottom with latticed cross frames instead of
floor beams, as in a standard Through Plate Girder Span, and
instead of there being stringers to support the ties, they are
s#ﬁpomd by shelf angles attached to the webs of the girders,

ile this type of span contains less steel than a Through Plate
Girder Span, this advantage is offset by the facl that more
timber is required for ties and as these have to be renewed
from time to time, very few railroads have adopted this style
of design.

For spans of from 100 feet to 125 feet a bridge known as
the Decked Truss Span is used. This consists of two trusses
gnenlly about 13 feet deep braced in a similar inanner to the -

ecked Plate Girder Span. For an illustration of this type
. of bridge see Plate No. 6.
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For spans of from 125 feet to 300 feet, Through Truss Spans
are used. When the span does not exceed 175 feet, the trus-
ses are designed with paralled top and bottom chords, but for

Plate 6.—Deck Truss Span,

greater spans the top chords are curved. This style of bridg®
18 similar to the Through Plate Girder Span inasmuch as the
trusses are connected at the bottom with floor beams and
lateral bracing, but instead of the floor beams being designed
to keep the trusses rigid and in a true vertical position, top
lateral bracing is used. The trusses in this type of bridge are
generally spaced about 17 feet 6 inches centre to centre and are
about 30 feet deep. A diagram of a Through Truss Sran is a
shown on Plate 7.

rom the foregoing we can, I think, form a comprehensive
idea of what the most common types of what may be called
stationary or fixed bridges are, but it is sometimes necessary

\LD(I XU DT

Plate 7.—Through Truss Span.
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pans § to span a river on which there is steam boat traffic, it then
trus- § hecomes necessary to supply a bridge which will either turn
it for ¥ around or lift up, to allow for the passage of vessels.

The ordinary swing bridge is so common on both highwa
and railway work that I do not think it is necessary to dwei,l
upon it here except to say that in order to have a swing bridge
it is generally necessary to have a waterway of sufficient width
to allow for a special pier, to support the bridge being built, in

mid-stream. Swing Bridges are made of either plate girders
or trusses according to the length of the span. If the waterway
is too narrow to allow for the use of a swing bridge, some type
of lift bridge of which there are several kinds, is,used.

The Vertical Lift is similar to a fixed bridge except that at
each end, built on the masonry, is a tower containing operating
machinery which raises the bridge in its horizontal position to
the required height, thereby allowing boats to pass directly
underneath. This t; of bridge is very seldom used. The
other style of lift bridges are so designed as to allow one end

only to be raised. The two most common t; are known as
dge h the Trunnion Bascule Bridge and the Rolling Lift Bridge.
:;]3 TruNNION Bascune BrinGe
ned

b As in fixed bridges so there are a number of styles of Bas-
P cule Bridges. To give a description of each style would
take up altogether too much of your time, and as the general

iare principles are the same, I think it will be sufficient for.me to
b give you a general description of the largest double decked,
. double tracked trunnion Eucule bridge in the world. This
HZ; bridge was built for the Canadian Pacific Railway Company

and spans the Kaministiquia River at Fort William, Ontario.
ny The design was prepared by and the bridge was fabricated
under the supervision of the Strauss Bascule Bridge Co., of
Chicago, Ill. It is known as a 186 foot single leaf, double
decked, double tracked, electrically operated Strauss Trunnion
Bascule Bridge. The design is a combination of a deck and
through truss span, two railway tracks occupying the lower
floor and two street car tracks and a highway oceupying the
deck or upper floor. There are steel trestles or approaches
leading to and from the upper deck. On one shore are two
steel towers 40 feet wide. These towers support two trusses
known as the counterweight trusses. These trusses act in a
similar manner to the beam of a set of scales, for on one side
are two massive reinforced concrete counterweights, while on
the other side is the span proper, which crosses the river.
The total length of the bridge is 274 feet. The two trusses
which are about 37 feet high are spaced 33 feet centre to
centre. The distance from the masonry to the top of the
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counterweight truss is 89 feet. The approximate weight of
steel in the whole bridge is 1850 tons and there are about
1200 cubic yards of concrete in the counterweights.

Attached to one side of the tower is an operator’s house
from which évery movement of the bridge is governed by one
man. When it becomes necessary to raise the bridge, this
man first operates a lever which throws the derail to danger,
by which means a train approaching the bridge while in the
open position will be derailed before it can possibly reach the
river; he next operates an electric controller which pulls the
bridge locks and then by using another controller elevates the
bridge: while the bridge is being elevated a 5 h.p. motor is set
in motion. This motor compresses the springs of the brakes
and keeps them from being applied. The advantage of this ar-
rangement is that should the electric current for operating the
bridge by any chance fail, the small motor will stop running
and the brakes will be automatically applied and the bridge
will be held in whatever position it happens to be, instead of
being allowed to drop to the closed position,

A whole evening might be devoted to Lift Bridges and still
there would be much to say, but I think that with these few
remarks and by the aid of the working model, which I here have
for your inspection you will at least be able to form an idea of
what a Trunnion Bascule Bridge looks like. On Plate No, 8
will be seen a sketch showing the side elevation of this bridge.

Tue Roruine Lirr Bripge

The Scherzer Rolling Lift Bridge was invented by the late
Will.inm Scherzer, a prominent engineer. in Chi_cngo, in 1893.

rockers and to imagine this platform placed in such g position
as to form a bridge over an opening, then if you wish to open
the bridge all you will have to do is to rock the chair back-
wards. Several Scherzer Rolling Lift Bridges have been erected
in Canada. One large four tracked bridge was recently erected
for the Canadian Pacific Railway Company over the McKellar
River at Fort William, Ontario, but I think that a deseription
of a much smaller bridge will supply all the necessary informa-
tion. The following, therefore, is a general description of a
bridge erected over the Rideau Canal for the Canadian
Northern Railway at Smith’s Falls, Ontario.

This bridge is composed of two through plate girder spans.
One of these spans is fixed and is called the roll span, while the
other, which crosses the channel is called the lift span. The
total length of the bridge is 115 feet, the roll span being 46 feet
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and the lift span 69 feet long.  Attached to the shore end of the
lift span and securely riveted to the top flanges of the girders
are two segmental girders the bottom flanges of which, as their
name signifies, are circular. Above these segmental girders
and connected to them is a large steel box, which contains the
cancrete counterweight. The depth of the girders in the lift
span is 7 feet, while the girders in the roll span are 6 feet deep.

On tle top flanges of the roll span girders are two cast steel
track plaves. On these plates spaced alternately at 1 foot 94
inches centre to centre are teeth, each tooth being 7 inches long, |
3% inches wide and 1} inches high. As the bridge rolls from
the closed to the open position these teeth mesh with corres-
ponding holes in the 13 inch rolled steel plates on the circular
flanges of the segmental girders and so prevent the bridge from
baving any lateral motion.

On either side of the roll span and about fifteen feet above it
is a platform from which the bridge is operated. “On each side of
the bridge there is a crank, connected to which is a pinion, the
teeth of this pinion mesh with the teeth of a rack, along which
it travels causing the segmental girders to roll backwards, the
counterweight to drop and the bridge to rise. A side elevation
of the bridge is shown on Plate 9, but a practical illustration
may be obtained by inspecting the working model which I have
here.

BripGe DEesion

In the design of a bridge the first thing to be remembered
is that the total weight of the bridge, and anything passing over
it, has in some way to be carried into the soil. The following
is a table giving the approximate bearing power of soils:—

Rock, the hardest...... ... ..200 tons per square foot.
Rock,equal to best ashlar masonry 30 ¢ B pe
“ “ “ brick “ 2(’ “ “ “ “"
“ “ I)o() “ “ 10 “ “ “ ‘“
Clay in thick beds alwaysdry.... ¢ « e, -
- & “ moderately dry 4 « PR s
e d . A AR R e T o
Gravel and coarse sand well
cemented. ....... ... T | T L 3
Sand clenndry..... ..., N pav o
Quicksand, alluvial soils, ets . . . ., s SH e o

As the total reaction at one end of the smallest kind of
bridge is about 140 tons and as bridges are usually built across
streams, the banks of which are composed of sandy or moderate-
ly dry clay soil, we can safely assume that the average beariny
power on the soil is not more than 4 tons per square foot. By
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this you will see that in most instances it would not be possible
to provide steel bearing plates sufficiently large to distribute
the load. It is for this reason that the large concrete piers or
abutments, which one sees at the ends of all bridges are built.
The bearing power of concrete being about 29 tons per square
foet, the loads from the bridge can be transferred by means of
comparatively small plates to the abutments, which in turn
through their vast area transfer their loads to the soil.

By the foregoing you will see that the structural engineer’s
work starts where the masonry engineer’s work finishes. He,
having no soil tests to make, starts out with the positive know-
ledge that his bridge will rest on piers capable of sustaining a
load of 400 pounds per square inch. The only other informa-
tion necessary is the total length of span. This information is,
of course, supplied by the corporation purchasing the
bridge.

If the bridge is to be built in Canada, it must be designed
according to specifications prepared by the Department of
Railways and Canals at Ottawa, or to some standared specifica-
tion approved by it.

In these specifications will be found complete instructions
for the design of any kind of bridge. A few of the most impor-
tant or general instructions are given below.

1. Cross ties and guard timbers shall be southern long
leaved pine or Douglas fir of British Columbia, white or red pine.

2. From centre to centre of through trusses the width shall
not be less than one-twentieth of the effective span.

3. From centre to centre of decked pin connected or riveted
trusses the width shall not be less than 10 feet nor one-
fifteenth of the span.

4. Every bridge or structure through which a railway
passes shall have an open or clear headway of at least seven feet
between the top of the highest freight car used on the railway
and the bottom of lower beams, members, or portions of that
part of such bridge or structure over the railway,

5. Width of decked plate girders shall not be less than 8 feet
from centre to centre of girders.

6. The depth of plate girders will be preferably one-tenth
to one-twelfth of span.

7. The depth of beams in beam spans shall not be less than
one-twelfth of the span.

In addition to these instructions, which must be followed in
the design of the bridge, there are diagrams and tables showing

the weight of an engine and tender and the load applied by a
train of cars. The designing engineer must be thoroughly
conversant with all these various instructions, for it is only by
following them closely that he can compute accurately the
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resses in the various members and so decide upon the sections
used

After the design of the bridge proper has been made, the
ext important step is to prepare the design for the

Pier MEMBERS

Steel is one of the most elastic of metals and expands and
ntracts as the temperature rises and falls; heat tends to
xpand and cold to contract. For a difference in temperature
f 180°, 100 feet of steel will expand seven-sixteenths of an inch.
n order to take up this variation in length, bridges are securely
xed at one end, while at the other end a sliding or rolling shoe
supplied.

onsists of two plates, one secured to the masonry by anchor
olts embedded in the concrete and the other riveted to the
an; the faces of these plates coming in contact are planed to
sure a perfect bearing. At the sliding end of the bridge a
roove about 2§ inches by } inch parrallel to the bridge is cut
the upper or shoe plate, while the lower plate is machined
) as to leave a projection which when the bridge is erected will
t into the groove of the upper plate, By this means the bridge
allowed to expand or contract but is prevented from moving
ideways.
For longer spans each pier member at the fixed end consists
f a bed casting, the top of which is machined to form a dise
nd a shoe plate or casting riveted to the bottom flange of the
irder or truss, so machined out as to fit over the disc on the

At the sliding end each pier member consists of a plate which
ests on the masonry, a nest of rollers, generally 5 inches in
iameter, a plate which rests on top of the rollers on top of
hich is placed a cast dise. This disc fits into a plate or cast-
g on the bottom flange of the bridge in a similar manner to

iven on this sheet, the shop drawings are made.

While the designing engineer should receive most of the
redit for the design of a good bridge, no small amount should
e given to the draughtsman. It is a most unfortunate
act that by some people the draughtsman is looked upon
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as a sort of necessary evil and a bill of expense for which
the company employing him receives no return, whereas he
is perhaps one of the most important factors in the whole
undertaking, for while it is the duty of the designing engineer
to calculate the stresses in the various me mbers and to make a
design which will be both safe and economical, it is the duty of
the draughtsman to see that the various members are connected
in a manner which will give the greatest amount of efficiency
and will at the same time make the structvre pleasing to the
eye. It is his duty to so space each rivet that it will perform
its work to its full capacity and no more, it is his duty to so
design the connections as to ensure efficient shop work with the
least possible expense and it is also his duty to so design his
details that the various members may be erected in the most
simple manner with the minimum amount of field riveting and
with the utmost dispatch. In a word it is the duty of the'detail
draughtsman to be so thoroughly conversant with the various
stages through which the work passes that the final result will
be a satisfactory structure from the customer’s point of view
and a money making proposition to the bridge company fabri-
cating and erecting the bridge.

After the shop drawings have been completed, blue prints are
made and several copies sent to the fabricating shop. ~The first
operation to be performed here is the making of the templets.
This is done by making a heavy cardboard or wooden pattern
of each piece of steel shown on the drawing. In some countries
the templet maker has a great deal of laying out and rivet
spacing to do, but on this continent, the drawings are so com-
pletely figured, that every cut and the exact location of every
rivet and hole is clearly shown, it is therefore necessary to
simply locate the various holes, ete., and then bore the templets,
If you will examine the two samples which I have here you will
get a very good idea of the manner in which this work is done.
After the templet has been made, the assembly mark as shown
on the drawing, the total number of pieces required and the
contract number under which that particular piece of work is
being fabricated, are painted on one face. This is done in order
to obviate the necessity of using dgawings during the next opera-
tion which is called "

Lavine Ovur

This is done by a man, who uses a hammer and a tool known
as a centre punch. This is simply a piece of round bar steel
about 4 inches long, tapered at one end to a point. The tem-
plet is laid on the steel section and clamped in position. The
layer out then inserts his centre punch into each hole in the tem-
plet and gives it one hit with the hammer. This makes a small
dinge in the steel exactly where the centre of the hole is to be.
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The steel is then passed on to the man at the punch, who pun-
ches out all the holes indicated, after which it is carried to
another part of the shop and is then ready for assembling. The
men who assemble the various sections are called fitters, It is
their duty to collect the necessary pieces of punched steel and
bolt them together according to the details shown on the draw-
ing, in other words to make the details into members ready for
reaming and riveting.

All holes except those in unimportant members are punched
at least one-sixteenth of an inch smaller than the diameter of
the rivets which are to go through them. After the parts are
assembled the holes are reamed out to one-sixteenth of an inch
larger than the diameter of the rivets. This operation enables
the Shop to secure perfectly true holes and at the same time
removes from the steel any damaged edges, which may have
been caused by punching.

A riveting gang generally consists of three men —one heater,
one sticker and one riveter. The heater runs the rivet forge
which heats the rivets to a cherry red heat. he then throws them
as required to the sticker, who removes the bolts used for assem-
bling and sticks the rivets into their respective holes, The
riveter operates a machime known as a bull and with this
machine squeezes the rivet in place. The rivet bull is operated
by compressed air with a pressure of 100 pounds per square
inch.  The amount of pressure exerted on each rivet is approxi-
mately 30 tons. One rivet gang can drive about 160 rivets per
hour.  After the member has been completely riveted up, it is
sent out of the shops for final inspection and painting.

It may be well to note here that the inspection of all steel
structures is very thorough. This inspection is not done by
the contracting firm fabricating the work but by qualified men
employed by firms, who do nothing but inspect work. At the
mill where the steel is rolled test pieces from each melt are taken
and subjected to severe chemical and physical tests. As the
work goes through the shops, it is thoroughly inspected and any
deviation from the drawings is reported and if possible rectified.
If, however, the error cannot be corrected, the piece is rejected
and a new member has to be made, The whole structure is
again inspected in the field for correct location and riveting.
Each rivet driven is tested and if any are found to be loose or
defective they are cut out and replaced.

Erection

The erection of a bridge entails a great amount of work.

It is first necessary to know the approximate weight of the
heaviest member to be lifted, so that the proper hoisting equip-
ment may be arranged for and shipped to the site, and as the
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verage railway bridge is usually several miles from a town or
illage, it is essential that not one item in the long list of require=
ients be forgotten as the omission of one necessary tool may
lclay an erection gang several days and so prevent the railway
ompany from completing its line on the date arranged for.
‘ery frequently steel bridges have to be erected on the site of
pld wooden trestles and the erection proceeded with in such a
vay as to keep the line open for railway traffic. When this
ondition exists it is necessary for the erectors to exercise a great
leal of extra precaution as one bad connection or one weak
hore might cause the wreck of a train and great loss of life.

In the erection of very long spans it is often necessary to
rect what is known as false work. This is done by erecting
vooden piers or trestles at intervals, upon which the steel work
s laid. An illustration of this may be seen in the two accom-
anying photographs, which shows a 250 foot Decked Truss
span in the eourse of erection over a ravine in British Columbia.,

("hairman,—

[ am sure, gentlemen, that Mr. Smith has gone to con-
siderable trouble in preparing such a thorough paper, and
the thanks of the members of this Club are due to him.

[ just noticed myself to-day where they were building a
hridge across Davenport Road, how quickly they put these
hridges up, and how neatly they are fitted together.

Mr. Smith touched upon the great part which the draughts-
man plays in bridge building. There is no doubt in my mind
hut that the draughtsman is the most important man in bridge
building, but nevertheless considerable of the credit for a
good bridge job is due the erectors, I think. .

No doubt there are some here this evening who would like
fo discuss the matter of bridge construetion; I am sure Mr.
Smith will be pleased to answer any questions.

as Mr. Baldwin anything to say on this matter? I believe
he has had considerable experience on this line of work.

Mr. G. Baldwin,—

Mr. Chairman and gentlemen, I have listened with a great
deal of interest and pleasure to the splendid paper which
our friend Mr. Fred G. Smith has given us to-night, for two
reasons.  First, as Mr. Smith is an old friend and workmate
of mine; and secondly, because it brings back pleasant mem-
ories of the good times that T had vears ago when I worked
on the Grand Trunk Railway in the Bridge and Building
Department,

[t is not my intention to ask Mr. Smith many questions from
A technieal point of view.
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When I worked in the bridge department of the Gran
Trunk Railway 1 kelped to ereet or strengthen bridges froi
Halifax, N.S. to Battle Creek, Mich. I have Jjust made a lis
of a few of the bridges I assisted to build, or worked on: In
ternational Bridge at Black Rock, Vietoria Bridge at Mont
real, St. Anne’s Bridge near Montreal, Port Hope Viaduet

I also helped to build the steel bridge at Niagara Falls, thq
one that replaced the Suspension Bridge. I might say in eon
nection with this, that there was no traffic stopped from the
time we started to demolish the old bridge until the new one
was completed.

I also assisted in the erection of the Bathurst Street Bridg:
here, and many others,

Mr. Smith has simplified his paper a great deal by display-
ing the working models of hridges. I am sure one can learn
quite a lot in the matter of bridge construction by looking
at these.

[ would like to ask Mr. Smith if he has had any experience
with what used to be known as a half pin and link bridge.
assisted in building one at Neweastle. It was connected at the
top chord by links and pins and at the bottom chord was
rivetted solid.

Does Mr. Smith know why this bridge was made loose af
the top and solid at the bottom.

I do not think I have anything more to say on this subjeet

Mr. Smith,—

Mr. Chairman, in answer to Mr. Baldwin’s question, I have
never seen a bridge similar to the one deseribed, but T should
imagine that any bridge connected at the top by pins, and at
the hottom by rivets must have had a cast iron top chord, and
sinee it would not he possible to rivet cast iron, that may he
the explanation, ‘

Mr. Baldwin,—
No, it was not a cast iron chord, but was a truss steel chord.
Mr. Smith,—

Well, T cannot see any other reason for such an extraordin-
ary design, probably it was necessary, however, to conform
to the laws for bridge building at that time, but I have never
known of such a bridge being erected in recent years.

Mr. T. B. Cole,—

I know but little about bridge work; there is, however, one
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point that was touched upon during the paper that I have
given some thought. Is there ever any trouble experienced
through dirt and other foreign matter getting in between the

n: In bridge work proper, and the masonry, at the time of con-
Mont traetion ?

duet

Is, th Mr. Smith,—

I stated that 100 ft. of steel would expand 7/16” with a
variation in temperature of 180 degrees, which is abhout the
maximum variation. Now, as there is usually 4 inches be-
tween the end of the steel work and the masonry, you will see
that the average bridge will not expand or contract to such
a great extent that any dirt or other foreign matter getting
in between the bridge and masonry will interfere with it.

oking Mr. Cole,~
rience I would take from that then that the matter of expansion
ge. | and contraction in this country is not a very important one.

Mr. Smith,—
Yes.
("hairman,—

(Can you tell us anything, about the expansion and contrae-
tion of brickwork, cement work, ete.? Do you think expan-
sion and contraction has anything to do with the cracks which
vou sometimes see in masonry ?

Mr. Smith,—

I am not a masonry engineer at all, but I should imagine
that eracks in masonry would be caused by one part of a wall
sinking. T think such eracks should be looked after as soon
as noticed, or they are liable to cause trouble. It is very
seldom, however, that you will find defective hridge abutments
nowadays.

In regard to expansion of the rails on railroad tracks, you
have probably all noticed that there is a small space of about
half an inch allowed between each rail to take care of this.

Mr. Cole,—

I have heard some talk about the electric welding of rails.

hord.

rdin-
form
1ever

Chairman,—

I was going to ask Mr. Smith in regard to the continuous
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rails for trolley cars, a5 used by the Toronto Street Raih\'a_\';
While no douht there g ¢Xpansion ang contraetion in them,
there does not appear to me to pe any allowance fop it,

My, Smith,—
I do not know what arrangements they
after the eXpansion and contraction thepe,

into the question of welding railg, and
You any information on that subject,

Mr. ¥, w. Slade,—

have made to look
I have nevep gone
am sorry 1 cannot give

lh-nllumvn, I am not 4 street railway man, but I have
noticed they do not weld their pail all together in one cop-

tinuous length byt weld say seven to ten lengths and still haye
enough for expansion,

Mr, Riley Schenek,—

I was just thinking what wonderful fegts those bridge con.
Struction gangs perfopy, I remember the .\‘uspunsinn Bridge
at Cincinnatj, It was the third langest stlspension bridge in
existence gt that time, [y was about 5,000 feet long With the
approaches, They widened it 19 feet, and raised the bridge
to give it gjy feet more clearance, and did not Stop street ogp
traffic more thyy half an hoyp, After the cables had heey spun
and fitted op, and everything ready they lifted the entire floop

With tracks to the new level, and only stopped the traffic ahout
half an hour,

Mr. W, 0. Maclean

n the three-span cantilever bridge
us any information on this?
My, Smith,—

No, I diq not go into that ; they are very seldom seen in
Canada, and | therefore thought it not worth while touching
on that subjeet, The Quebee Bridge in the course of erection
i of that type, but the work is not fap enough advaneeq yet
to enable ope to secure any reliable datg on the subject,

My, Baldwin, ..

I might tell yoq Something that perhaps Would intepegt
Some of the members hepe, iy, Connection witp, the building of
the Vietoria Bridge in Montreg], I was not Working op it;

I don't want you tq think I am old énough to haye been, byt
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there was one of the rivets in the side of the bridge made of
gold, and it was driven by the then Prince of Wales, the late
King Edward.

When they built this bridge there was no allowance made
for exhaust steam, gas and smoke. The consequence was they
had to have a gang of painters working on it all the time,
They would start at one end, and by the time they got to the
other, they would have to start again. This was considerable
expense. However, they finally conceived the idea of cutting
holes in the side panels and cut plates out of the top 26 inches
wide, which overcame the trouble.

The Rideau Canal Bridge is another I worked on. This
bridge spanned the Rideau Canal locks just outside of King-
ston. It was suposed to have been one of the hest bridges on
the Grand Trunk System, at that time.

Mr. J. E. Rawstron,—

In connection with the expansion of rails, I might say that
this is generally taken up in the curves. The laying of rails
at the present time is done according to temperature. A
thermometer is placed on each rail. After they are laid, if
there is any expansion it generally pusheg out into the curves.

Mr. Baldwin,—

[ take great pleasure in moving that a very hearty vote of
thanks be extended to Mr. Smith for the splendid paper he has
read before us this evening.

Mr, Jas. Wright,—

I second that.

Chairman,—

It has been regularly moved and seconded that the hearty
vote of thanks of the members be extended to Mr. Smith
the paper he has read this evening. All in favor please sig-
nify in the usual manner. Carried.

Mr. Smith,—

Mr. Chairman and gentlemen, I am sure that I am deeply
grateful to you for your vote of thanks, and I can assure you
that if my paper has given you one half as much pleasure as
it gave me to prepare it, I feel quite satisfied.

I consider it an honor to be allowed the privilege of read-
ing a paper before this Club.
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Chairman,—

Just before we close I wish to draw your attention to the
fact that the reason we are charging more this year for the
picenie tickets, than formerly, is on account of the inerease in
rates charged by our railroad. We are not making any more
profit out of it, and we will try and give you a better time,
than in other years, if that is possible. Don’t forget the paper
to be read May 26th on ‘‘ The How and Why of Safety First.”’

Moved by Mr. G. Baldwin, seconded by Mr. J. Herriot, that
the meeting adjourn. Carried.
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NOTICE

The Seventh Annual Outing of this Club will be
held at Erin on

SATURDAY, JUKE 20th.

Special train leaves Union Station at 8.30 a.m,, via the

Canadian Pacific Railway. Train will stop at North
Parkdale.

The fare for the round trip is $1.50, and tickets
may be had from members of the Executive and Re-
ception Committees, the Secretary, or at the Union
Station on the morning of the Excursion.

C. L. WORTH,
Secretary-Treasurer.
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‘“Canada’s Leading Tool Mouse "

ENGINEEH{R.ASLL sl’Vz’g?ENCHES

AIKENHEAD HARDWARE LIMITED

Jexkivs Varves 17119, 21 Temperance 8t. -  Wholesale and Retail

For Sale

What does the Springtime stand for 7 New Life!
What do ANCHOR PACKINGS stand for ?
Continuous Life! Try them.

The Spring is in them—*The Anchor Holds"

Anchor Packing Co. Limited  Canuck Supply Co. Limited
Montreal Toronto Winnipeg
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USE

GRIP NUTS

For Simplicity, Efficiency, Initial and Maintenance Economy

85% of the equipment built in the United States in the past year had GRIP NUTS
specified.  Practically every road is using them. The Harriman System is one
of the many that has standardised GRIP NUTS on all equipment

GRIP NUTS
This photograph was taken 14 months after the G RIP NUTS were a&plied. The test
RIP NU

T8

was entirely satisfactory, not a nut having lost off. Asa result,
are now generally used on this railroad on all rolling stoek.

We will cheerfully furnish sample nuts. Send us diameter of bolt.
CANADA GRIP NUT COMPANY, Limited
WORKS, MONTREAL, QUE.

St. Johns, Que. 803 Eastern Townships Bank Bidg.
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Polarized Metallic Chemicals

Means something out of the ordinary.
These Chemicals
TREAT THE IRON
REMOVE THE SCALE
EXTEND THE LIFE OF THE BOILER
STOP CORROSION
STOP FOAMING

We not only claim this, we can prove it.

Polarised Metallic Chemicals are for use in Locomotives and
are in solid form—a shop proposition—and you are not dependent
upon the engine crew

Write for particulars,
Manufactured only by

COMPANY

90 West Street,
New York
Laboratory and Factory—

2od and Bristol Streets'
Ph.iadelphia, Pa.

Canadian Factory—563 Talbot Avenue, Winnipeg, Man.




FOUNDRY C OMPANY
\ LIMITED

CAR BUILDERS

Y

GENERAL OFFICES: WORKS:

RANSPORTATION BUILD! AMHERST N.S.
TRANSPORYA UILDINS TURCOT.MONTREAL
MONTREAL MONTREAL WEST, P.Q.

FORT WILLIAM, ONT,

CANADIAN
STEEL FOUNDRIES

LIMITED

STEEL CASTINGS MANGANESE STEEL CASTINGS
COUPLERS-COIL AND ELLIPTIC SPRINGS,
STEAM AND ELECTRIC RAILWAY TRACK WORK.
BAR STEEL

———
»

GENERAL OFFICE:— WORKS :-
TRANSPORTATION BUILDING WELLAND, ONTARIO

MONTREAL POINT ST. CHARLES, MONTREAL
LONGUE POINTE

BRANCH OFFICE; TORONTO.




