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NEW ROYER RAILWAY SPEED RECORDER
WIth CLOCI( ATTACHMENT

(M.. .. ur.t ujrani t a t th. u.ober ut stop., Lcgt. h o eack. stop, &leu spned et aziy
iOve poist d-wiag lb- r..l

Mu.iuhd 1v THE ONMA PUEIMAT1O TOOL OOMPAFUY
W. erilI hi.dly -esd d..nptivo B..Iin sud fusll utrt,so.u

- soie Agento inOs..a -

THE HOLDEN COMPANY, LIMITED
f84-3le et. J aem» Bt. MONTRIAL.

M4 tdltwe et. W. 1 " Primee.. " 429 Ponde, "t W
Toft« re, OU. mWnis.mP man. vano@UVan, BO0

T1hé Manioc Locomotive Samior"
ReHablity first of &Il
Ecoenoy Is b.und to follow

le J. OsghII Ce., Uabtd, Apita - Mulmi
Moulu Lesemetive Sa.ùir Ce. - Wisobstu, Masse

Cold MMda-Wud' ati sIUn rsos

-W 'ff-1

VALVE 01808
'PRAOTIOALLY INDESTRUCTIBLE"

Fer long sud mtfa.tsq servies, notkIug tg 0"&al thu.m
bon e es, .. me".

notnufaturu sslely br

OUTTA PERCHA & RURDER, Llmlted
Terfflte Uffltrasa Wtam., oalgay. Vaeeuv«
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BUTTERFIELD & CO., lic.
ROCK ISLAND, - QUEBEC, CANADA

O>ur Reaniers ame wknowit4ig-(i t L the lw8t. They are uwd in all the
large ahops in Canada.

AHl kinds of Tapi, DI.., and Ramu.s for railway anda .agineering work.

TEN TI-OIJSAND LOCOMOTIVES ARE EQUIPPED WITII

TH1E PYLE-NATIONAL
ELECTRIC lIEADLIGIIT

93ROTECTING 30,000 ENOINEERS AND FIREMEN AND)
THE LIVES 0F MILLIONS, AND AN IMMENSE

ANMOUNT 0F PROPERTY

C...dI.ý R.p....tatir-THE HOLDEN COMPANY. UIMMTD., MONTRMAL

Do ai Rall VaW'ho
Slteel ou UÀquid Primer and Pute Surf acr (for botb wooden
and steul cars). We will gladly aend you foul particulars of
ýthe eDoupl 15-day Formul a, and 7-day Formula (for hurried
work).
You ihéould have the dotait& of theae systemas handy for
reerenoe-write to-day.

TIi. Dougaîl Veminsh Ce. UnIlted, - Menmi
Alaodtad wit Murpby Vàrulih Co.. V..A.

The GOLDIE & McCULLOCH Coi
GALTI ONT., - CANADA

nUIlLii OP NoifoN4Am

ENGINES, BOILERS, PUMPS, lILATERS
CONDENSERS AND ALL TRANSMISSION AND ELEVATING

MACHINERY, SAFES, VAULTI AND VAULT Booms
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CANADIAN GOLO CAR HEAIING & LICHIINC CO.
UIMITED

340 St. James St., Montroal, Que.
MAUUOUME" Mw

ELECTRIC, STEAM AND BOT WATER
IIEATINO APPARATUS FOR RAILWAY CARS

('atlu1gueý and (1-1..a (heef.lIy Fur.i..hd.
1,.posed Sy.teui of Actnylene Car Lighting

Lmgut Manufacturu lui U»i Woeld of Cau Hemtng Apparaus

THE GOODYEAR TIRE & RUBBE col
OF CANADA, LIMAITED

Manufacturera of

General MechanICal RubberGod
we a " a .w .p 'int Canada, but an old cornpany ni euperience in

the mianufacture of Mrdianical RuhIer (Coixi.

&TRAM, WAT EN, SUOTION. AIR DRAKCE and
TENDER NOBE are &mens our spe@ialties

We ame manufacturng goode for the largest roads on the continent.
O)ur goods carry the broad GOODYE)~'AR guarantee, and are huit only on
the 'QUALITY BiASIN." If you wish to avoid trouble and &cnoyance,
se that ail your rejuiitions for rubher aupplice specify GOODYEAR.

nid Offi: Toronto. Factory: Bowoeuuvllle, Ont.
Beaaehe.Toronto Montreal Winsipet Vanous.,, C2lr ntas BLt JohnH milton Lundon Victori. and Edmuan=

For Sale
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Go To The Leading House
Fo(r ali kîîîds otfl~it> lito' antf\ ~d lIA

Sîî.VERNVAItE, (î'ERand Sîoî'N ooD8s

RICE LEWIS & SON, Limltod, -TORONTO
New prevalsos - Victoria stifoot

(Joue abov Kin.g Bueei>11TO BL BEA:Ru?5ING ACKS
.S,alid,1rd mi the Leadiiig Ifiroeds.

Sund for C.iuplete Catalogue ghoving 150 it>Iles,

Se M to '40 ton& eapacity.

11109TONMADE la CANADA by

JAK 'O3" A.o IOTON, Ine., Coaticook, Qu.bec

SAFETY PINTSCH SAFETY
ELECTRIC MANTLE CAR LIGHTING

LIGHT LIGHT FIXTURES
aie Driven Dnflo A Ceont a DurDlag Hour ArucluceiI Deiut""

Long Lamp &if*e Long Mentie Lit* sconoutieeii Naitaiud

Thé taisty Car Hoatimg & Lighting C.
2 Recter St., New Yosk

0h~ PMied I WMehI.tm' BedU Et Leute Son p.uelese Uâelveai

TESTANDARD TOOL
JESSOP'S 0TE STE F THE WORLD

Ntngbotter for Toola of every descrion suh oTapi
Dies, e~amers, Puneae, Chisels,MneDrl,

Aies. Sawn and ail high-gnade Tools. Alw
199CC iio [h Anneaied

JESSOP'S "ARK" SP STEE &dUanae
Comploe stocks of above kept on band.

CamO CANÂu.Nà O,,w Axe WèE.oem

U. JESSO & SONS, Limitod, Jeoep hildinl, N0 MY SM. TOTO
en"S. L. BAM"ET 0"mdiA Matou.

!EU IJS »MiBTon on., umited. m.nW1, Agents fer Uetttine ltowineOe
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For
Coacha and Station

Floor Finiahing
Use Floglaze

"The Finisah that Endures"

A hwrd glamu-hke finish of unusual weakunK quality, that mli vom
on floors-not off.

Excellent for reliniolhig and renewing finoieurne, coh seats, and

station furniture.
Clives them a Ion eun ly surf ace of etaria ud

TuE CANÂA
IRON CORPORATION

I.jmitm.d

CAR WHEELS
CAST IRON WATER AND

L GSPPSFor Sale
D FLANGED PIPE,

SPECIAI.S, Etc.
CASTINGS of al] kinds

id PIG IRON, ORE

HEAD OPPICE'

MARK FISHER BUILDING
la



îàrme KERR CM VALVES

aod,. ge acu-n e ci. ha
Lhnd ahoe I.

workna&nehiP S, enjolyed.
= **i~ Kerr'-" and gel con.

THE KERR ENGINE CO., Limited
VALVES AND RTDRAM

WALKERVILLE. ONTARIO

cOOTnitor 'S'y VEUl UOIR WO '101"EJOEove Me mle latu. ElId hu nsQURIMP limT ilim MA
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BOILER EFFICIENCYui hoee.ad by on third, fer erery igth~ ich of éalaf in th. tlbe. CoaUauali*'àa~ UP" an.d #»"cVI "c. cco..pUoc - -- cde 0000oem7 &0 oIltia jieulte.
REDUCi VOUR COAL BILL

ami jac«.. your boile, tieieol y go it. maximcum b, ceins
J-M SOILER PRESERVATIVE

ht .. li remov and prevect reformng cf ..as.. Write for triai "rde feoe.

The CANADIAN N. W. IOHNS.MANVILLE 00., LlMlted
88-8 WoeiIutco, et. W»%t YOU@MT@, MT.

HOTEL CARLS-RITE
"The Hosan of C.nmt"

$25 pu day and up. Amerlcan Plan
AL" OOUAN P

Tii Coitrai daiIway ai Eugluemrlig Club of Caoada
Poison Iron Worke iJmlted

TORONTO
ENGINEERS. BOILERMAKERS AND STEEL SHIPSUILDERS

HEINE SAFETY WATER-TUBE NILERS
@aecaUIn AgOns fouiThe B. Ir. Sturtevant Oompany, of Seeten

manufaiste et PB&N4 ahaeis &"d WeW.r. Rte

GARLOCK PACKINGS

TRN.Write fi' et Iu" ButmtI.

PAOKINOm FOR aVauv PURPOSE
THE GARLOCK PACKING COMPANYTOMOHAMILTON MONTREAL
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Psl.Type Pasuomger Loomotive
Canadian Pocllc Rallw&V

Total weight of Engine, 223,000 pound,
Weight on drivers, 142,000 pourids.

Diameter of drivers, 70 inclie.
Hoiler pressure, 200 pounds.

Cylinderu, !2 x 2m inches.
Maximum tractive power, .34,500 poundâ.

MNTREAL LOCOMOTIVE WORKS, LIMITED
D)OMÉ11111 E11P-t Buadlag, Montrai, Canada

r'

WVICKES
Vertil Water Tubs Bolier

13UILT BY

TUE Wiogu:-S BoiiiE Co.
swl Mhi.m U...

For Sale
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6-ft. PULL UNIVURSÂL RADIAL DRILL
WftJI Bingrle PalU.y Drive througth Speed Box

The John Bertrani & Sons Company
DUNDAS, Ontarlo, Canada

LKSute The Oum"m Mia, rba"hm noe@. 0s, Umuitea

TAPO and DIBS, XILLINO OUT-
T5R8, TWIST DUILLO,

RZAMBRa, Btc.
kaaubal.d by

Pratt & WiI..y eo Coude
LINITEO

Du nelas Onttario
Aet:?eoaa& ada bfrNukUo X.,,

c..lade
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THE IDEAL BEVERAGE
Aà PALE ALE. PSIatabie. tuil Of Ch* virtU., Of "at and1»1%, ad la slmlang eondiin, la the ldemJ bevarage.

And Whou chembga anaîeunc.
Ita PUMlY and Judges Ita meirts,
ont nheda look ne tmther. - ww ww w

Dunlop Mechanical
Rubber Goods

Air Brake Hose Steam Hose
Tender Hose Water Hoge

Alwiy8 consir the Dun4o Company,
in Submitting apecticaton8 for avy
Une of Mechanwcal Rubber Gooda.

Vhans et. Juba, M.. lr Landa. Sut.Sugla. Otu" Noufflea O.a
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PR(WEED1NG8 0F THE CENTRAL RAILWAY AND
ENGINEERING CLUB 0F CANADA.

(IMMITTEE Room, GRAND UNION HoTE.
TORtONTO, APRIL 28TH, 1914.

The Presideuy, Mlr. T. J. Walsh, occupied the chair.

Chairman,

Geîi'tjcînen, if you will coine ta order we will commence the
business of the meeting.

As yoîu have ail no doubt had a copy of the minutes of pre- (
vious meeting, it will be in order for some one to inove that
they *1wh adopted as read.

Moved hy Mr. 01. Baldwin, seconded hy Mr. J. Herriot, that
the minutes of the previous mleeting be adopted as read.- t
Carried.

Chairman,-

In connectian with the reînarks of the President, . have
here a letter from J. C. Garden, Maîter Meehajii G. T. R'.,
Battie Creek, Mich. You will remeniber at tine lait meeting
it was regular>' moved and seconded that in view af tike faet
that Mr. Garden had done so mueh for this Club in its earlier
stages, thât he be tendered fin Honorar>' Past President's
Jewel. Mr. Garden being unable ta be present at the meeting,
our Seeretar>' forwarded the Jewel ta hini. and this letter in
froin Mr. Garden acknawledging Mame,-

B ATTLE CREEK, Nf]H., Aî'an. 18TH, 1914.F
To Officers and Members of the Central Railway and En-.c

gineering Club of Canada:
Gentlemen,-J

1 have received throngh the kindness of your Secretary, Mr.j
C. L. Worth, the very handsome gold Honorar>' President's
Jew-.1 as a taken of rememl .'ance af services rendered ta the c
Societ>' in the past.

While 1 value very highly this token of remembrance. and
more highly the kind remembrance of the Club, it wauld bem
mare gratifying if I eould feel that 1 had dans anything for S
the Club ta defserve this consideratian. 1 r
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I an assure you that it is very pleasant to be reinembered
and the Honorary Past President 's Jewel wilI he placed
snong my inost valued treasures.

Again thsnking you for your kindness. 1 beg to reinain,
Yours truly.

(spl.) .1. C. u»:
Chairman.

I shall now vait on the Seeretarv for thie lit of new men.
bers.

NE NV M 1M- BF R S.

Mr. A. T. Voehl. Cierk A. F. Bowser & Co., Toronto.
Mr. John A. Mnrrav. Purchasing Agent A. F. Bowsor &

Co.. Tornto.
Mr. L. E. Ireland. Mapbinist 01. T. Ry. qhops. Stratford.

Ont.
Moved lw Mr. Baldwin, seeo:ided 1)- Mr. C. Russeli. that

the npw meniers lie îcett.tri

MEMBIIî la sFT

Riley Scheîîck
A. T. Voehi
N. A. Davis
C. H. Stainton
Jas. Herriot
W. S. Cowsn
Wm. M. MeRobert
A. J. Morrison
J. M. Clements
J. C. Donald
F. W. Slade
J. MeKinney
Opo. Smith
R. Choyce
J. W. MeLintoek
T. J. Wash
J. E. Rswstron

A. W. Ritehiie
J1. IH. Morrison
John Bell
T. B. Cole
Chas. Russell
Jas. Wright
J. O 'B. Latour
W. Maclean
Geo. A. Young
J. Callanan
K. A. MeRae
Geo. Baldwin
IL. 0. R. Tlorwood
Jas. Relid
A. .J. Ijewkowiez
C. 1). Scott

Jas. Kelly
I. G. Fle'teher
W. A. MeKini
Gro. Hl. Boyd
0-eo. Cook, gr.
I. Goodes
H. C. Austen
F. G. Smith
John A. Murrs.v
Jas. Barker
F. Smnith
L. E. Ireisnd
W. C. Seaiv
Jno. Andersonî
Ti. lai 1
W. Siipinski

Chairînan,_

1 would like to announce that the psper to be resd at the
meeting on May 26th, wiii be on "The Row and Why of
Safety First," hy Mr. Riiey Schenck, Safety Engineer. To-
ronto. This is a subjeet which is tîppermost on the minds of
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ail railways and manufacturera, at the present time, andthe reading of this paper should ha well attended. as iAil arrangements have been made with the C. P. R. to run ingour Annual Pienie to Erin, Ont., on Saturday, June 2Oth. Therate will ha $1.50. Arrangements are being made for dinnerH
and supper to 4e aerved on the grounds.

Notieci have been sent ont to the mnimbers of the different
Picnie ('ommittees of mîeeting to ha hield after the roguiaruîet'ting thus evening. Ail members of these cominittee8 willkindly remain for a short time.I

The next order of business is the reading of papers and the
discussion theren. Mr. Fred G. Smith will read us a paperto-night on "Steel Railway Bridges. " 1 would ask Mr. Sv.nith
to corne forward.

STEEL RAILWAY BRID)GES.

By Mit. Faa» G. SMITH,

Chief Draughtsman, Canadjan Allis-Chalmera, Ltd., Toronto. a
Mr. Chairman and Gentlemen,- Gi

In preparing my paper for this evening 1 have flot adhered anstrictly Io the miles generally laid down for writing papers deon technical subjeet. 1 have purposely avoided ail long lista 8of figures and statistics. 1 have simply tried to write a paper plithat ia more or leus a story of the manufacture of "Railway isBridgea. " PUFirst it iii necessary for us ta know the names of the varionskinds of sections used in the manufacture of steel structures. ofA plate is simply a flat sheet of steel; an angle is a section in the agshape of the capital letter " L "; a channel is a section like thecapital latter " E" with the middle stroke left out; while an eyebeam 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 andmost simple of which is called a Beam Span. This kind ofbridge is neyer used for a span of more than 25 feet. It leusually made up of six I beama 24 inches deep, each beamweighing 100 pounds par lint J foot and spaced as shown. onPlate No 1, wbich is a cross section; the diaphragmes betweanthe beaas are made of plates and angles. The ties, you willnote, are placed on the tops of the beamns and are secured ta

them by book bolte.1

E. -
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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 hy rivet-
ing four angles. two at the top and two at the bottom, to a plate,

and

>run
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Plate I.-Typical Cross Section of a Beamt Span.

as shown on Plate No. 2. Thtre are three kinds of Plate
Girder Spans -the Decked, the Through, and the HaIf-through.

A Decked Plate Girder Span je so called because the ties
are placed across the tops of the girders and forin a floor or
deck. It consiste 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
ta called lateral bracing and that at the ends and intermediate
points je called cross bracing.

This type of bridge je one of the most common as welI as one
of the most useful types of railway bridges. Ite chief advant-
âges are jts rigidity and lasting qualities, as its rivets seldoin

a 0, 00 ., 0IC 00 00b.0 0 0 0 000p

Plate 2.-Elevation and cross section of a Plate Girder.

-7;. ~.a
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work loose &nd it is eaésily kej>t painted. A emnn rStructure it ranks next tu h lsnyaci A crs et lan
of DekedPlae Grde San twill be seen on Plate No. 3. fla

'0 0

00

o o 0

Plate 3- TyPical cross section of a Deck Plate Girder Spart.

1l1 a Tlrough Plate Girder Span there are two plate gir-ders, generally spared froni 16 tii 19 feet centre to centre these Pogirders are connected at the bottom hy other smail girders called nefloor beams. Into these floor heams are framned 1 heams, which goare called stringers. The tics are plaeed an the tops of the string- Pl

- ,ç 4. ,aus

Plate 4
.- Typical cross section of a Throgh plate Girder Span.

'1 -
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mfanent ers. In order tu keep the bridge rigid, a systelfi of l>ottoin
Section Iateral bracing is used. This bracing is placed underneath the
3. fluor beams and the floor beamts thernselves are so designed as to

9da brace the main girders and keep theni rigid and in a vertical

Ln.
Plate 5 -Typical cross section of a Hiall througx Plate Gîrder Spari

ce gir-
these position. This typ of bridge is used wlien head roon, under-

called neath i linîite<l and is called a througli span because the trains
which go through instead of over it. A cross section will bc seen on
tring- Plate No. 4. Through Plate Girder Spants are sometirnes

used for high trestie work where several spans are required,
as the chance of accident due to high winds acting on the side
of a passîng train are considerably lessened. As for instante
the Lethbridge Viaduct of the Canadian Pacifie Railway.

The Half-through Plate Girder $pan, a cross section of
which will be seen on Plate No. 5, consists of two plate girderm
connected at the bottom with latticed cross fratres instead of
floor beams, as in a standard Through Plate (3irder $pan, and
ingtead of there being stringers tu support the ties, tlîey are
supported by sheif angles attached to the webs of the girders,
While this type of @pan contains less steel than a Through Plate
Girder Span, this advantage is offset hy the fat, tijat more
timber is required for ties and as these have to be renewed
f rom time to time, very few railroads have adopted this style
of design.

For spanis of front 100 feet to, 125 feet a bridge known as
the Decked Trugs Span is used. This consists f two trusses
generally about 13 feet deep braced in a similar ianner to the
Deckod Plate Girder Span. For an illustration of this type
o! bridge see Plate No. 6.



20 Ta.. CENTRAL RAILWAT AN»

aeFosdpans of front 125 feet to 300 feet, Through Truas Spans toaesd. When the 8pan dues flot exceed 175 feet, the trus- be<ses are designed with parafled top and bottoui ehords, but for art

anq
uts
it i
to

Or

eac________________________________________________mia
the

MnPlate 6.-Deçk Truss Span. oth
on]greater spans the toi) eaortls are curveti. This style of bridge thei8 similar to the Through Plate (iirder Span inasmuch as thetrusses are connected at the bottoin with floor beamns andlateral bracïng, but instead of the floor beams being designedto, keep the trusses rigid and in a true vertical position, top euhýJateral l'racing is used. The trusses in this type of bridge. are takgenerally spaced about 17 feet 6 inches centre to centre and are piabout 30 feet deep. A diagrani of a Through Trus8 Sian 15 a ishown on Plate 7. 
oFrom the foregoing we can, 1 think, form a comprehensive biidea of what the most conhmon types of what. msy be called n8tationary or fixed bridges are, but it is gometimes riecessary' Thi

unt:
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Plate 7-Tbrough Trust Span.
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;Pans to span a river on wlîich t:îure is steain boat traffic, it t hent rus- becoines neceisarv' to suppiy a bridge whieli will either turn
Lt for around or lift up, .to allow for the passage of vessels.

The ordinary swing bridge is so conmnun on hoth highway
and railway work that 1 do flot think it is necessary to dwel
upon it here except to say that iii order to have a swing b>ridge
it is generally necessarv to have a waterway of suffirient width
to allow for a special pier, to support the bridge being bujît, in

S iil-stream. Swing Bridges are inade of either plate girders
or trusses according to the length of the span. If the waterway
is toc, narrow to allow for the use of a swing bridge, soine type
of lift bridge id which there are several kinds, is,used.

The Vertical Lift is siînilar to a flxed bridge except that at
each end, built on the masonry, is a tower containing operat ing
înaclinery which raises the bridge in its horizontal position to
the required height, thereby allowing boats Vu pass directly
underneath. This type of bridge is v'ery seldomi used. The
other style of lift bridges are su designed as to allow one end
only to be raised. The Vwo niost commnun types are known as

idge the Trunnion Bascule Bridge and the Rolling Lift Bridge.
the

and TRuNNION BASCULE BRIDGE
ned As in fixed bridges so there are a nuinber of styles of Bas-top cule Bridges. To give a description of each style wouldare take up altogether too much of your tinie, and as the general
sa principles are the sanie, I Vhink it will be sufficient for.me toisa give you a general description of the largest double decked,
live double racked trunnion bascule b>ridge in the world. This

ed bridge was built for the Canadian Pacifie Railway C'ompanyld and spans the Kaministiquia River at Fort Willianm. Ontario.~'" The design was prepared by and tbe bridge was fabricated
under the Supervision of the Straum Bascule Bridge C'o., of
Chicago, Ill. 1V is known às a 186 foot single leaf, double
decked, double tracked, electricall,. operated Strauss Trunnion
Bascule Bridge. The design is a combination of a deck and
through truss span, Vwo railway tracks occupying the lower
fluor and Vwo street car Vracks and a bigbway occupying the
deck or upper fluor. There are steel trestles or approaches
leading to and froni Vhe upper deck. On one Shore are twoI steel towers 40 feet wide. These towers suprort Vwo trussesknown as the counterweight trusses. These trusses act in a
similar manner to the beam of a set of scales, for on one side
are Vwo 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 higb are spaced 33 feet centre to
centre. The distance f rom the nîasonry Vo the top of tbe

- h ~
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countierweight trussq is 89 feet. The approximate weight ofsteel in the whole bridge is 185 tons and there are about1200 iubic yards of concrete in the counterweights.Attaehed to one @ide of the tower is an operator's housefrorn which every movement of the bridge is governed by oneman. When it becomes necessary to raise the bridge,' thismnan first operates a lever which throws the derail to danger,'by which means a train approaching the bridge while in theOpen position will be derailed before it cau possibly reach theriver; he next operatem an electric controller which pulls thebridge locks and then by using another controller elevates thebridge: while the bridge is being elevated a à h.p. motor is setin motion. This motor compresses the springs of the brakesand keeps them from being applied. The advantage of this ar-rangement is that should the electrie current for operating thebridge by any chance fail, the small motor will stop runningand the brakes will be automaticafly applied and the bridgewill be held in whatever position it happens to be, instesd ofbeing allowed to drop to the closed position.A whole evening might be devoted to Lift Bridges and stilithere would be much to say, but 1 think that with these fewremarks and by the aid of the working model,' which I here havefor your inspection you will at least be able to formn an idea ofwhat a Trunnion Bascule Bridge looks like. On Plate No. 8will bt- seen a sketch showing the aide elevat ion of thjs bridge.

THE ROLLING LiFT BRIMGE
The Scherser Rolling Lift Bridge was invented by the lateWilliam Seherser, a prominent engineer in Chicago, in 1893.I think that the most simple nxethod of illustrating the actionof this type of bridge is to ask you to imagine an ordinary rock-ing chair with a level platform attached to the front of therockers and to imagine this platform placed in such a positionas to form a bridge over an opening, then if you wish to openthe bridge a you will have to do is to rock the chair back-wards. Several Scherzer Rolling Lift Bridges have been erectedin Canada. One large four tracked bridge was recently erectedfor the Canadian Pacific Railway Company over the MeKellarRiver at Fort William, Ontario, but I think that a descriptionof a much smaller bridge will supply ail the necessary informa-tion. The following, therefore, is a general description of abridge erected over the Rideau Canal. for the CanadianNorthern Railway at Smith's Falls, Ontario.This bridge is composed of two through plate girder spans.One of these spans is fixed snd is called the roll span, while theother, which crosses the channel is called the lift span. Thetotal length of the bridge is 115 feet, the roll span being 46 feet

N -
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and the lift span 69 fect long. Attached tu the shore end of thelift span and seeurely riveted to the top fianges of the girder,,art, t wosegmental girtler. the bottom flangem of which, as tîmeirnaine signifies, are circular. Above these segmiental girder.,anti einnected to theni is a large steel box,' which contains the'onerete eounterweight. The depth of the girders; in thte liftspaux is 7 feet, while the girders in the roil span are 6 feet deep,On t'., top fianges of the roil spatn girders are two ('ast steeltraek pist., On these plates spact-d alternatel* at 1 foot 9jintImes centre to (,entre are teeth, olarli tooth being 7 inches long,3j inelies wi(e tuid Il~ intimes higb As the bridge rails frünithe closed to the open position these tt'eth mesît aith carres-ponding hales in the Il inch rolled sIeel plates on the circolarflanges of the segmental girdetrs anti, s0 prevent the' bridge frontI 'îving any lateral motion.
On eitîmer side of the roil spant and about fifteen feet above iti.s apiatform front whic-ili the ritîge is operatm'd1. Oncdiside afthe bridge there i4 a crank, connected to which is a pinion, theteeth of this pinion mesh with thte teeth of a rack, along whichit travels causing the segmeiital girders ta roil backwards, thecoonterweight ta drap and tht' bridge ta rise. Abide elevatitiniof the b)ridge is showm on Plate 9, but a practical illustrationmay be obtained by inspeeting tbh' working matlel whieh 1 havehere.

BRIDGE DESIGN
In the design of a bridge the first thîng ta bc rememberedis that the total weîght of the bridge, and anything passing averit, huis in some way ta be carried into the soul. The followingis a table giving the appraxîmate bearing power of souls:-

Rock, the hardest. ...- ...... 200 tons per square foot.Rock,equal ta best ashiar masonry 30I) rick '' 20
poor " 10Clay in thick beds always dry 6 ""Il I Ilmoderatelv drv 4Clay saft........... .... 2 "Gravel and caarse sand wel

cemented ... 10Sand cm-n dry ....... 4Quicksanj, alluvial souls, ets ... 1
As the total reaction at onle end of the smnallest kind ofbridge is about 140 tons and as bridges are usually built aerosisstreams, the banks of which are composed of saridy or moderate-ly dry elay soul, we can 8afely assume that th,- average bearingpower on the soul is flot more than 4 tons per square foot. By
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thim you wili sec that iii Most instances it would flot be possible reto proviile steel bearing plates sufficiently large to distribute ekthe Joad. It is for this reason that the large concrete pierb orabutments, whjch one sees at the ends of ail bridges are buit. xThe bearing power of concrete being about 29 tons per squarefoet, the loads from the bridge can be transferred by means ofcomparatively small plates to the abutments, whieh in turnthrough their vast area transfer their loads to the soil.By the foregoing you will scie that the structural engineer's ntwork staris where tlic nasonry engineer's work finishes. He, ' pahaving fo soil tests to inake, starts out with the positive know- pledge that his bridge will rest on piers capable of sustaining a flJoad of 400 pounds per square inch. The only other infurma xeîtion necessary is tlic total length of span. This information is, .sof course, supplied by the corporation purchasiing the Fbridge. 
osIf the bridge is to lie huilt in Canada, it mnust be designed oîtsaccording to specifications prepared by the Department of )nRailways and Canais at Ottawa, or to sortie standared specifica- su]tion approved b>y it. 
roOlIn these specifications will be foond complete instructions thfor tbe design of any kind of bridge. A few of the Most impor- e ast.ant or general instruct ions are given below.tn1. Cross tics and guard timbers shahl be southern long ti 1leaved pine or Douglas tir of British Columbia, white or red pie ile

2. 1erom centre to, centre of through trusses the width shall Finot be less than one-twentieth of the effective span.faI3. From centre to centre of decked pin connected or riveted nfl 1trusses the width shahi not be less; than 10 feet nor onle- iedeîfîfteenth of the span. 
hioe.4. Every bridge or structure through which a railway Aipasses shail have an open or clear headway of at least seven feet -stsbetween the top of the highest freight car used on the railway iaîn<and the bottom of lower beams, members, or portions of that hicipart of such bridge or structure over the railway. g 015. Width of decked plate girders shah I not lw less than 8 feet bat jfrom centre to centre of girders. hrou6. The depth of plate girders will be preferably one-tenth lieseto one-twelfth of span. lie b~

7. The depth of beams in beam spans shahl not be less; than pperone-twelfth of the span.1 t
In ddiiontothee istrctons whch ua befolowe ~ AfIn aditon t thse nstrctinswhic mut b folowe inent tthe design of the bridge, there are diagrams and tables sbowing iventhe weight of an engine and tender and the Joad applied by a Wtrain of cars. The designing engineer must be thoroughly reditconversant with ail these various instructions, for it is only by ecifollowing them closely that he can compute accurately the act ti
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fflible rmsses in the varjaus members and su decide upon tb4e sectionsribute beusd
crb or After the design of the bridge proper bas been made, thebuilt. ext important step is to prepare the design fur thequare
tno PIER MEMBERS

esSteel is one of the most elastie of metalm an~d epandsand
Hxpand and cold to contract. For a difference in tenîperaturef0W- f 180', 100 feet of Pteel wiII expand sCeen-sixteentlîs of an inch.lflZ a n order tu take up tbis variation in Iength, bridges are mecurelyrnis- xed at anc enil, while at the other end a sliding or rolling shaem ïs supplied.

the~ For small spans up ta 80 feet in length, each pier meinber
ansists of two plates, ane secured ta the niasonry hy anchargned alts embedded in the concrete and the other riveted ta thetfi an; the faces of these plates coming in contact are planed tasure a perfect bearing. At the sliding end of the bridge aios raove about 2J inches by 1 inch parrallel to the bîridge is eutJos the upper or sboe plate, while the lower plate im machinedpor- > as ta leave a projection which when the bridge is erected will

log t int the groove of the upper plate. By tliis mneans the bridgelogallowed to expand or contract but is prevented front maving
n. ilcways.ihall 'For longer spans each pier member at the fixed end consists

f a bd casting, the top of wbicb is nîachined ta forni a disected nd a shoe plate or casting rivetcd ta the bottani flange of the)ne irder or truss, so machjned out as ta fit over tlîe disc an the
luoe.way At the sliding end eacb pier member cansists of a plate whichfeet -sts on the masonry, a nest of rollers, generally 5 inches in

waY iameter, a plate whicb rests on top of the rollers on top ofbat bich is placed a cast disc. This (lime fits into a plate or cast-
g on the bottomt flange of the bridge in a similar manner to

feet bat at the flxed end. In tbe masonry plates are round haleshrough which the anchor boîts project, and immediately above
nth hese holes in the upper plate are slots, ly means of whichlie bridge is allowed ta expand and contract, thc rollers and
ia per plates and castings moving with the bri<lge while the bedlate remains stationary. For illustration sec Plate 10.

in After the design sheet or stress diagrani bas been made it isin nt ta the draugbhing department and froni the informationing ven on this sheet, the shop drawingm are made.

ýy While the dcsigning engineer should receive most of thebly redit for the desigzl of a good bridge, no small amount shouldby egiven ta the draughtsman. It is a mast unfortunatehe act that by some people the draughtsman is looked upon

-I



IHE CENTRAL RAILWAY AND

-0 
-----

0
l I

i O .

1~

M.

fflMMM.ý



I'.NlEERlI\t ('LUIB tY C'AN ADA 29ý

a- irt <<f nevesar . N 'vil anîd al bill of <x'm f<<r 10lijîl
la' î'uîmiîtami <iî<vmgJi rY n<i)<s ret un, airaslat'

i,'prla<s oue tIlf thie Il<'<aI impoirtanit facturs iii t la' N1liul<iîid'rtakmîg, for a hile tl <s Ill lit luty f fie( <lemugimg emigumu<r1)c.ileulat<' the< it<''.> itle %'ari<i<is «ut mii ;. aîîîl Io> Inak< aîh''imii alhi %viii la. botIi taft au!d <'e<<oiiijeail, il is the <luît% <<ffil lieîraugltmmlitli t>> see< t liaI th li<' rioou' Ininb'<il<rs art' e<<mîm<<I' ilumu ia 1lamer whiil xviii gîv< the gr<'utcst ammmoumî of <fi<n'
oI ii i t the< sa""l' fijoie Ilak<' flic strucitu're pieasing tii t le
"P f I i is dotv' tuI su sl>a<i- cari rivet Iliat il Mill perfori

lî'.Sigi<fiî:oI Iht '<m'ei<<ns as~ fil <usure t'ffie'iemI lit p m<<rk ivith flue'ast t<îi~l <'xî<t's<' andh t i', alst lis îlufv to Sosti sgn Ili.,liN thlaIt t v'arionsm inv'iîl<trs mmaY' lîî' <r iti iii ( h ii<îsî'iii;îe <<llumer wfi t Ilie 1111l<timî<mm ammoiîît of field1 rix eîing iii<<I" ith lth li'< <<tfispatîli. imi a a'<rd l tis theî îl<îîN' of tla'd<lttailIraugl,,ifsiiam fto I«' mu t lîirqoigill% V'<<mvtrsamiî witli thîe 'r<<m-agî's f lriugl irîîli theî w<irk paîsses dit thue finial resaIlt Iv HIIl îî' ti stfacî.iînv sf t rc fr< <mi th li'vusî<nmcr 's pinît <<f ve< ill mmi<uîy mmakimîg pro<positionm u the bîridlge eît<împauîv falîri-
a nd I i ao re<'t img thle bridîge'.

.Xfttr tlm<' sh<îj dIra%%iiigslhav( elîtu <'u<oplît d, hb<le p <nl sareMade< 1 and severai copjie's sentl Il thie fabricatiigsho<mj Thli firstî<eratio itom lu lie rf<>rnied< lî<re is th lt making <if theî< tenîiflet s.'lhijs is lion(,< b<3 makinrg a ha'vcard huard <<r w<<tdcui pattermiof cav iev ic<t s< teelm shoi n i c 0< le<rawing. In< s<<it'e <'ltî<trit sthei temliet «maker lias a greaf deai o<f lavimîg <<<<t andt riveti <a<'img ti dIl, butt o<n t lus conîtinent, the îrawinm are so <'uni-pltily flgured, tinat evc'ry tut anti til' exact loc'ation tif vveryrie x''lauI 1<4<1 is clî'arly slîîwmî, il la thlmrt'f<<rt ne<'essarv 14<simiply locale tlîe varins hales> e'tc., andl thcn bore thei tt'ouj<icts.If vonu wjli examnet thlit two samnplt's whiclm 1 have here von Mwiligît a very gotl jîla of the rneur in wlich tItis wurk 'is <lunc.Aft<'r tlîe templet has Iî<'n umalle, the' assemuîllv mark as sliîîwnoui th lm'urawing, thîe tota ai nibeultr of pieces requirtîl andI t lt'''«tract numnîier umîîltr whlî'l tlîat particular 1)14(4 of w<trk isbiig fal<rmcated, art' paint<'u un one face. Thils is <hune in «r<lerf,) oblviate the necesîty of asing djpwings during the mwxt olpera-lion wliich lut callîttI

'Tlis is donc lîy a manx, wha uses a animier and a tutu kmîowmlis a <'entre punch. Thist it simply a piece oif round bar itve!lil<uut 4 inches long, tapered at one endl ta a point. The tenu-fit is laid on the steel section and clamped in position. Theila.ver out then insertst his centre punch into each hole in the tei-
file't and gives il one hit with the hammer. This unakes a somaîlîliîgt' in the steel exactiy where the centre of the hale us to lue.
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1,ie sttiii is t lii oni.ii i te) til( miail at tfile pinii %%Iji pi-
clit-, ouf ail t i liîîlv iîîwte after whitîl i i carricd ilo<arîîîtlier part of fil( sliiiî aîil is tli,,,l rval foîr TI!îmiîxg T)
mnr %vii ass(eîmîlll tIil( various srttns aire- valie, ittýr.s J) i>.
tlieîr uIiut v t llt th ivvvessarY pieles if pune-lieil steel ani
huit thieil 1 t!)gît ivi ainvrlig t) t lie det ails Silo%% il on tii (Ira%%-
iiig, ini iilier i,rel> ta mi-ikî j ai t utual i iiî*iiîi,îs for

reiiiig aiI rix eting.
.11 lilvis \'' i. ini iiujiprtaiît aiîlI rti,îwl

tîie( rivts wiviîi at tii ge, thlrugli t h,,,, ),ftor tît, parts are

laigvr tian i t 1, limîî,,tvr of tue rivets. 'I Iiis îqî,r:ti,în ,ýtiatll,s
fie h, flil , sei-tirv firet rite- Iic,,i and :ett fle sanar iie-î

r in s front t1li stuvi titi'v aaiagvd îl, wliijl ina:, liav
bieil vais, I 1)y 1,illiiitg.

one stiîkevr andi iii, rivvter. 'I'l, lienter usi, tilie, rivet fîirgt
whilii lieats t1 lervttiairyr, ieat lie tli,î,t thlriw. thliî

asrîîielt, t lii stiîkîýr, wliiirvmoisth lits qîs,,l fîr assîni-
inig and stirks t h,- rivets it,, (lîir rîpi iv, lvs. Ti,

rivî(te-r olJierateýs a î,iaviijî, kniiw n as a hull andl witli tiiis
li) ,înpr , v ai r %it h a pressu r, oif lot) p,,îî,us puîr sqluare-
ii. T11e amoîiiîmt oîf Jiressure e-xer) id( on vail, rivet i., alîprîxi-
m:,tl v 30 tits. t >neý rivt gang îuaîî dive- aboî,ut 161) rivets per

l,îîr. .Afer t li ll, iîviier lias lieen îiimpIîeteiyý rjvetil up, ut is
sîtit mit iof tii, si,îiîs foir final iinspeein(ti andî pîainting.

It mia l ie weIi te> nite, livre, tliat tii, insJ),itionm oif ail stc,,I
st nui ris, is vivthlo rîuglî. Thiis itîsi) iuîmu is ni,) <lie îiy
tue( votitractiuîg firmî falîriîating tIil, wîirk lut liy qiîaiifiýI inin

einîpiîeîl liv firins Ii- ilidi niitiing lut iinsliî(t vork It fletîjill wlit-ri file situl is roIIiid teýst pivviîs froimi eaeli mîmil) are taken
andl stîbjeevt ei tii svre îliimîia aind pli 'ysiîal test s. A s tile
wuirk guis tîrugli t l(- sliips, it is tiioriiîgli v imsieiiaid arny
ihixiatiot, fnîm tIi, irawiiigs is riîIiirt-i anud if piissill rei(tifi, (i.
If, liiivir, t li rri r iusnni t 1>, eiri t i li i isri î<l
and a iiew niembvir lias t,, lie male, 'lii m'hll structuîre, is
agaitui petî ini tlî fielil foîr e-orri(t Iiiationm and riveting.lEarli rive-t îlriveit is tvstiil tand if tiv atir fiitîii tii Ile loise ir
i leftivf t liY tir, îîît out mieil ni piiavie

Tri, ereit ioîî of a bridlge eni ails a great am,îoîînt of wiirk.
1< is first iirssary to kîîcuw t lie app)rixiitiate, wviglit (f file

lîeaviest muenluer t> Iiifte, I s, tIia) fil, p riipr lîîist inîg (uip-
in-nt mmav hi, arnangeil foîr aînd shipl)lt( ti> tIi) site, andl as t le
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\rage railway bridge is usually several miles frotît a town or
-i Lage, it is essent jal that flot one, item iii thle long I ist if ret jiire-

utý lie forgot ten as thle omnission of one toolsa~ ti nay
lAtvN an ereetion gang several uiays aiîd s0 prevent thie railway
inpanvaii froîin comilet ing its line on thle dat e arranget for.

'ry frequentlv steeil b ridiges have t o I e ereet -i tin thei site. tof
H woodten t rist les anti thli ereetion procee<ed a ilh iii uchl a
ai as to keep the lie ne openi for railmway I rathe. Nlivii tiiis
mittion existaS it is neesmarv fo r tiie vretrs t o exer'îse a great

li-al of extra preesti on as one, liadit onee iin oir in %%, Itak
lire iniglht cause thle wreek if a train antd griat h iss tif lifi.
lii thle ereet ion of very lonîg spans if is oft cien esr t o

it et wliat is known as falsi work. Thjis is dloncb lverting
i iietpiers or trest les at intervals, upon wlîiel thei I i work

l ail. An illustratioin of tlîjs nia lie seen iii thei tit aceouit-
iiîvîî îg pliotograplis, wltîeli shom-s a 250 fottI)kd Truss
patiii ii etourse tif erertiiî (iver a ravine iii Britsui-Iliilumia.

Chrtrnan,-

1 In suure, genilinen, flit Mir. ';îitill lias gîine tii vin-
,ideriiiile troublle iii lrepariîtg iih ia titttougi laitil tatd
iii, tituijks of tuev iiietiiers oif titis Cil itiart liiv to ii hi.

i jîtat itotîteil 11ivwilf I b il. ulit-rt thlvY Veri- buiîlding a
sîiegeaross i )iîvîîlort Rondl hui 1îik ilivY put t lirse

or lgîs ni) anti itiw nitI le,.%t art( filv ttigvtler.
lr.Stîtit h toitelteil upîtt the greakt part wiui tlo ii raiglits-

iiii îila *vs iii brîidge bildinig. Tuer-ii i o dihit iii tii itt
',iii tlint thle ilraiigtmiiî is tej illo51 itîportaîti unutî iii bridge-

miuluiîig. but xtevirtleles, consiiluralile ouf t lie (iuit f'or a
rid uge joiet is (lue t he ereetors. 1 tiink.

Nu I îtîlt huire are soute merv titis e inîg %%ho woiil liki
i' istîss flii malter of lbridge vioîtrutîiin; 1 soi sure, Mr.
Nul tiit wii lie lvlessul la ahîsie Bi] - i 1iistiiits.
lias Mlr. Btaldiwin atltiîg i saw- on titis tutattir? 1 blievv

1' lias liait ionsiilerale î-xîirieîîie oit titis lit of work.
G.* IBldwin-

Cuhtlîiriiîîîîî andî gentlemtent 1 havi listelîid utiti i great
I lof iitirest sut l Jîlsuire ho i le splind id palier wlt jeu
'ifrienîl Mr. Fred G. Smith has giten us ho-night. for ttuo
,ois. Firift, fa Mn. Smnith is an old friend sud workmate

-f mîine; and speondît v heeause it brings baek plexasant mem-
'l'ils of fle gnou finies that 1 had years ago when 1 worked
-1 tue G~rand Truînk Railway in the Bridge and Building

I )uýlirtment.
It is flot my intention to aàk Mr. Smith many quiestions from

Iihtiulpotint ii vieut.

m
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Whe'li 1 léiirkîît iii Ille briidge irtiii ofi iIiiý (Grai,
'Jmîuîk Raîla ;:y I LItîeî ta vevt o 8i tmemîIgthitî bîridges ftil

I lauta x. N.S. tii BIatit- ('imetk, 1. eh have jusit imade a li
oif a [*ur% oif tlic bridges 1 aiti tii bid. or w i orkd : Ill
terui;tîiiîai lrd ai Iilavk Rovk. Xivtaria Bridge at Moili
reai. Si. Ainv B ridwe miar MNlittrai, Port Mllie Viadiivt

1 aNao hl'jed ti hu11( the stevlI bridge at Niaga ra Fais, th
oni flint reuiiaei the Suspiesionm Bridge. I niglit "aN '1 i Vii'
nmeii %vith this, tlait iliert mras ni) traiffie Stolîpeil1 froinIlti,

finie m e started Io litiiiial the oid biridge uiitii the iewi ai,
vias voliîietei I.

I aj',o a..tini tii viiti, ii lif ihe Bthuiirst Strit IIriil
lialo ilima mvliera

.11 r. Siii il h lins siiipiitiiît liii palier a grvat iteal liv N ilti
ing t liv uî iiking miiits iii liîtga arn sure oine e-an lii
qulitei a loti iii tlie iattîr. of lriilgi eiimisqtrIiitiomiiv ioa li.

at, tie.
1 îîiiîiii like tii aisk MNr. Smith il' liv lins hll an.%. exp erieimi

v tii îî liaiiit t ii Ill kîiloii as a liait inm amnI liik brîitge. j
;issistiit iii buîiilding mi at iaeti.Il %vas veciet at t i
topj q-horiî'iI li iikm amnI pins amnd at t lie iioti eliirît Nvi
rlvi ted silil.

Iav Mri . Smîit h kiiîýwh tliv tisj bidiige waa imallei w
Ille toaloi ît idî at t iiv Isultîin.

1I iii îît tlik I liave anYm inmg moire fi) sa.iy ami lis ilj

.7ir. t lairmiaî i ii musar tii NIr. IIldiiti iis ieuli Ila
iliver sien a bîridge sîmailar ia tliv one itisi'rlî lut 1 aiomîli
imagine fliat amiy brîidge eoiiiitit at thle toi) lîY pins, amui ai
t hi lit toui ly ive vts mnuliat havi liait a east irami toi) ehorit, and
sinv tf woî!ld luit lie piossible tii rivet east imai fliat mîaY 1»,
tii, xp)!Pnation.

Nio. it mias flot a eush l'ami elmari. toit va s a t rimas at eel eliari

Mi. Sua tIi

Wii.] I eaiimiit sel, amîy ottier reasoui for sîmeh ail extraordin
amy dlesign, protsahîy it was neeessary, however, ta icomîfaril
tii th(i laies for bîridge biliding at that fini(. lut 1 have neyer
kiof s sueli a bîridge lîeing ereetedin l rie'n years.

Mr. T. B. Cole,-

I kmuow bîut littie about bridge work; there is. Iiowever, on-,

- -

E-
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G i iliit that was toiced upon during Ili. papvr thl 1 av
friî'î git 'n soie t bougli t. la there evî'r any t rouble exjuîî'iened

a I ilihrotîgli dirt and ot her foreigu niatter g.t t ilg ini ble el theii
I: Iil Iridgv work proper. aîxd thle iiiasoiir.y. lit thle tim ofii u - 0

Mmii t ritioxi I

sa, tc, r xîil,
il 1statî'I tîxat 1(00 ft. of ste1l wAouîId î'xjaii 7 16' % iti il
fil %iaitiuîi i t'xxili'l'ture of ISOî d.'gr''s. N lie'l is abouîit the
W imiiiiiiii11 variat ion. Now. as t here i4 ilstl y 4 inehes bei-

xxev tic endîî of thxe steel work ail th lxi'iîsonry. you will sec
iridg i a th le a verage bridge w ill flot 'xli»nil or voxitrael I o sueîli

al glexît ixtexît thitt iiiy lirt or otîxe, forign mtuater gel tiiig
spbli iii lit o ii i lii' bridlge andi eiýisoixrv% will ixterferi' i'i il.

îokii 3'.I ii'.

ri'i 'n I oulîl taki' txoii that t lxii t bat tât ii'mîittîr oft' îxiîaîsii

ge' ;1ixi î'îîxtrîaîtliîî lxx Ibis coiiiiti. l'X flotu ai virY imiportanmt oh'v.

n t tI fr. soxiithlx-

iSe ilt

(iii ~ I'axi 3'oi tecll us axxytb iîg. abut the expaxnsioxi an vîl uilt'ai'-

lîio of lîriekiork. ci'mcnt work, etc.? Doî 3îu llxiîk expanx'
sionx a xii cont ractijoli as anythling bo (Io %vith he iiracks wlî clx

li () Il soîîet iixcs sî'î inin xasouiry
lxouix

an' a x]1iîii xiot a iiiasoiîry eîxgxîxer ait al. buxt 1 sliotll ixxaginec
'y b, iliat, v'î'aks ii iiasonry woulîl le cause'i by3 011e par't oif a wall

sikiixg. f' thiixk sncbh cr'acks sbould be lookedllafter 88 5000l
niul iccîl, of' tixcY are lialii to cause t rouble'. It is -ery

l,'liloii, lixwivî'r, Ilial yoii w111 lini delcî iv' lîrjlgi' alliili.inls
Itord. m waai

[fi regard ho expanisioni of tlie r'ails on railroail tracks, 3011
have probahly* ail noticcul thaI tîxere is a srnall space of about

rdin- liilf an inch allowed hetwecix eaeb rail Io take eare of Ibis.
forr i. 'I,
lcvi' fr ol,

1 have heard Borne t.alk abiout the electric weliling of rails.

('hairman,-

11' was goiîlg to ask Mr. Smith in regard to the continnus, MI,
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''mu Mi, f lt 
o . iýlt

M l, ilttiikgî 
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t't.ti,.,iig 
,,î

Jolei,. 
:1 t hr to.J t i,.

1 ~, Bri.lg,fi i(fo li ai l., * )<t< , et I ig H tl

;If 
Hhat tio. I %lS 1lti, i f'le li ie flot

fil i] 1*1 l ifi, st,,, SlIf
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Io'b fiiîetîe 
file vill0 t li

i 'l' , . tel iîo Io, fii, f-lli('t iiiiîg ti,, peba

th 1itorîlj, Bn dg,'iii iiî,, ' ), wo11l tints?Nra, 1 li4j 

not 
g n t in tnl
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'liore was one. of the. rivets iii the. side of the tbridge miade of
oldIii and it w as driveti hy the t heu Prince of Wales, the. late
in g Edward.

liviei tiîiY ituiit this bîridlge.t i w as uno ailow aniv made
for ex haust stocaîi, gas a ud snioke. Thats et was t iet.
liadl tave, a ganîg of paluti rs workiîîg on it ail the. tirne.

'loy wotiid start at one endt. anti ity th lime inotit-Y got to tht.
t iie.v wtîtil have to star? agaînl Tihis wias vansilt.atîle

iît~ n tii idt, patnels atiti tut jilatvs titit of the topi 26 jiiihes
uiii,. o lotîtii o'traiv tii( trouitti.

Tihe Rîivatii Caniai liridigvis ati? litr 1 o iki oit Thbis
Itîisîuiiiit.îi theii Rideau (iluai ltiks jit.st oititsit, i)f King-

t:i Ilras siiîîisti to liait ltteut tii of th lit lirliiigts oit
t h, i I and Truiuk SYstîiii. at tua? tlite.

Mr. .1. E. tawstroi,-

Ili eojiietion ivilli the expaniitn of rails. 1 ici lt say that
lhis la gviîrai iy t aktii lu tht. (urvets. Tue la * ing of rails
al thei lirvsiittt lm il on(, aeeorin g to ttui Iura t itr A

t liermoiiîetet ta plav oit eaii rail. Afli r te ita laid, if
litre is an.iy expanion il izeiiriil% putslti, tîtt into t hi curves8.

Mr. Bailwin,-

1 take gitat pleasître lu iîoviiig thlat a vetrY iitartY vote, of
thlantks lie ix? etutiet M0~r. Suiith lufor tliiaitt li paliuer lie lias
read liefori.lis lusq iveluing.

Mr. .Jas. Wright,-

isteondt t liat.

It lias ttt.ti regularlin oveu antit stt.oiîtt' t liat t hi hearty
ivote' of thlaniks of tht niei*ii ers lii exttiidei to M!r. Sinith
tiie papir lie has riati this eveuing. Ail lu favor iuleasé, sig-
iitfyil) tht. tsuai itianner. Carrieti.

Mr Stiiti -

Mr. Clairinan and gentoemeil. 1 arn sure that 1 arn deepiy
grateful to you for yoiur vote of thanks, and 1 eau assure you

tduit if rny paper has given you ont. haîf as much pleasure as
it gave me to preptre it, I feel quile satisfied.

1 eoiîsider it an honor to be allowed the priviiege of read-
ing a paper before this Club.



38 THE CENTRAL RJLILWAY AND

J a~ hefre w. do iv'iislh to urwyour at tenîtion to tue(favt that file reason We are vharging mnore this year for thepirn le t jekets, t hanl forniviîrlv, lN ou aevoulît of th liilierease- inraHtes eh1arged hy our r-ailrýoad. Wc are not înaking ano muore
profit out of it, aluj wv e wil try andi give you a better tille(,tlîaî in other years, if that is p)ossible. Doli't forget the paperto h1 read May 26th on -'i'ie Ilow and Why of Safetv First.-

Moved tii Mr. G. Blaldlwjin seonniel b1' Mr. .1. Hlerriot. that
lie iiiet îiiig aîijoun. ('arried.

1~~
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ENGINEERING CLUB Or CANADA

NOTICE

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

SÂTURDAY, JUZLE 2Oth.

Special train leaves Union Station at 8.30 ar.,. via the
Canadien Pacific Railway. Train wili stop et North
Parkdal.

The fea for the round trip le $1 .50, and ticket&
rnay b. had frum members of the Executive and Re-
ception Committees, the S.cretary, or et the Union
Station on the. rorning of the Excursion.

C. L. WORTH,
Secretary-Treasurer.



ENGINEERS' WRENCHES
IN ALL mIZZO

Ail Kil T-1. -gc Iueed Hupplie.

àAIKENHEAD HARDWARE LIMITED
S17,10,21 Tem,ano. t. - whel"Mll. end Retl

For Sale

What does the Sprlngtlme stand for ? New Lu.e I
What Jo ANCHOR PACKINGS stand for?

Contlnuous Lif. 1 Try them.
The Spring is in thcem-" The Ancher Holds9"

fashe Paokioeg Ce. u.Itd Can.ok SMPPIY 00. LUmito
Montftal T~rit Wlnm.

I -



GRIP NT
Fu UiffIoIy, EUdsmy, la and Malamm. Ewm.y

S5~ f I., q~t..aa t Laî i - , tha itd Staît,,[Y th(' p-at y.uu had OGfIP NUTSnia. iin 1 f reaultv y r,).d à tn iu lii.n Thia Hartan Syu,, nt i. -eah t1, nians t a l u tn, a . aI G IP NU lia 0 , o an a nt

GREP NUTS
Tnt. photoup .K nu 14 ... th. aller theo GIP NUTS were appind. Th. teutn. naey .. a..nt .u tââ nu i- [-a t n. f A-. - suit, G RIP NUTBSm no. genet.i y u.d on th. s ol.d n 11 uli.ng stonla
W" WUI chmeutifl urnjhb sample aut. Bond ns dismet., of boit.

CANADA SIRp nR COMPANY, Limilsi
WORKS, MNmREALC UILMt. JeoNs OQu.U KEaton Tonalo k aIdg.
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Polarized Metallis Chemis
)mm ns omothing out of the ordinary.

Thone Chemical

TEAT THE IRON
REMOVE THE SCALE
EXTEND THE UV! 0F THE DOILER
STOP CORROSON
STOPR FOAMI1NQ

W. flot only daim thia, we can prove it.

Poluiad Metallic Chemicals are for use ini Locmotives sud
are in moud form-a Ehop ProPomtion--and you are fot dependeat
mpon the engine Crew

Write for partiular.

Manufactured only b3i

HE TI

~ %~ Bird-Archer
COMPANY

leS Weil Street,
rem .OumIew York

Ornai. adiuy-5U
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