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Raills> Fastenings and Tie Plates.

iiay 3e. annual meeting of the Cana- 
0ipe„ °'ciety of Civil Engineers in Win- 
Sineer pentljr’ H- G- Kelley, Chief En- 
UUttee ■'-'■K, Chairman of the com- 

At * ^resente(i the following report: 
yoUr ae annual meeting two years ago 
Ue-pw m hut-tee on rails, fastenings and 
variou es> Presented drawings of the
■V the s®ctions of rail used as standard 
m :‘e rail wo r ,Railways of Canada and the United g, -
'fhicij3, ^ anti also of some sections 
Wing D,a“ been proposed and were then 
At ithe jiace'd in service experimentally. 
!ee renrft*' annual meeting your com-mi-t- 
lnS upon a standard drop test-
al of «ne, which received the approv- 
Wiversof °’ociety, and which is now in 
tries. rnVUSe in the mills of both coun
ty01*The experiments with the new 

y0u “ave not progressed sufficiently 
jAent 0f ®pnam1ttee to present a s-tate- 

Use f 6 results in this report, but 
Wovipg the new testing machine is 
lnS a unvp0st; satisfactory, and is produc- 

test» tormlty of results in the physi- 
t- hiUch , ,tlle different mills, which is 
ucs. value in the collation of statis-

W.ar’s °5®i(iering the subjects for this 
, 'Uee %>*}■ K has seemed to your com- 
3si|ier the next logical step is to 
o i iteteflIfle service to which a rail is 

’site fAan|i the physical qualities re- 
3 inveot-such a rail, leaving for fu- 
. such t’Satiens the consideration of 

iriefl Physical qualities can be ob- 
,, With th
Wte fnu-1 increasing traffic of railways

jj1 in'crea°^e!i naturally and of necessity
V Weight in car capacity and of en- 

IIK- ts. Prom a freight car weigh-. About it a ueigui
3aeity , >000 lbs., with a carrying 
o^luaily 20,000 lbs., there came 
lb» ihg in'crease to cars having a 
fc,;; So.oon ??city of 40,000 lbs., OO.OOO 
thi an an lbs" and finally 100,000 l'bs., 

transp,^3-131.6 overload of 10%. In 
car weight and eapa- 

Ca»C“e car»"'"c‘’Ling to note, that where- 
»-7ying car.W?lghinS 16.000 lbs., had a 
l0>ht, tha^ty of 125% of their empty 
Wpi’.N iv.„ the cars of to-day carrying 
A of . yvith a maximum empty 
’'rcui'ty of nw° lbs-’ have a carrying
Ooo cars n°%. of their empty weight. 
H» , s-, iiT.nnavtng originally about 36,- 
tAr»6!’ Were11 8 wheels. or 4,500 lbs. a 

ifAvlug superseded gradually by
UnAr „en overloaded 10%, 150,- 

a- el- Ent? 8 tvheels, or 1 8,667 lbs. a 
axle nes having 12,000 lbs. per 

e> or R nnn ik»

> It ^ tion of ca 
c„3e ca!2teresting

Save Viî- 6:000 ihs. per driving
H
?00 ik tiÈive nir» "’vv v iKJO- kci
Hg ts. p *vace to engines having 50,- 

■jj^heej xle, or 25,000 lbs. per driv- 
frpj. o origiv, .
lricr„ to as weight of rails varied 
JW^Aihg , bs- a yard, -but with the 
’•> t of equipment the

Per C A-nd fi„a®!dly made to 56, 60, 65, 
!?A<3« ard. y-ha,ly to as high as 100 lbs. 
Hitea hP°n effects of these heavy
?A1 N>th having been investi-a ar u[n >>, “(mug oi
h0)1flu!,atlysis -a m?Tetica,1'ly by mathema-ti- 
Ptig eW(j tp d practically by carefully 
l?S In ritual trpZon the mil and track, 

for *tfa, movements. Allow- 
over tv, lrnPact of rapidly mov- 

trie Standard 'traok In use3 Of” cCo"Uhtrx,tne standard track in use 
>. 30.000 n,’ wHh engine axle load- 
hV, ^hlch tv' We obtain the fo-llow- 
Nrpb> be b the third column would 
3 p 6 nearly the correct one

the effo^ the stresses were 
t of the -assumed load

s_[)H_r__sjuare inch (Tension) 
CotUinnr^,^es. a Between 3 ties as a 

’’continuous girder 
having an unstable 

centre support 
28^000 lbs. 
18,750 lbs. 
12,842 lbs.

^tinuous girder3 ha;!ng stab! r 
-Apports.

"«•668 lbs. 
ih4l7 lbs.

The stresses shown in column 3 do not 
reflect accurately the actual condition to 
which -a rail may be subjected, for there 
is a reversion of stress of tension to 
compression like the swing of a pendu
lum under the passage of every wheel. 
In addition, the rail is subjected to a 
continual series of shocks, due to imper
fect counter-balancing of engines, flat 
spots on wheels, irregularity -of track 
surface, the -oscillation and jar of equip
ment, the tension due to contraction in 
a falling temperature, and -the effect of 
the tractive force of the engines.

To determine the actual effect upon 
rails by passing trains, a series of care
ful experiments were conducted on the 
New York Central -and Hudson River 
Rd., with a delicate automatic recording 
machine, by which the -actual deforma
tion -of the rail could be measured for 
each passing wheel of a train, and the 
actual stresses in the rail determined. 
These Investigations demonstrated that 
at speeds of 30 to 40 miles per hour, en
gines having about 20,000 l’bs. upon a 
driving wheel would produce tension 
stresses in the bottom flange of 80 lb. 
rails somewhere in excess of that shown 
in the third column of the preceding 
table, but well -within the safe allow
able limits of unit stress for good rail 
steel.

Experiments upon joints have also 
shown that a tensile stress of 12,000 lbs. 
per sq. in. -could be produced in the un
loaded rail due to its contraction in a 
falling temperature, before -the grip of 
the angle bars would permit the rail to 
slip and relieve itself. An accumulation

From A Chief Engineer of Surveys, 
Construction and Maintenance.

R. S. McCormick, Chief Engineer of 
the Algoma Central & Hudson Bay 
Railway, the Manitoulln & North 
Shore Railway, and the International 
Transit Company, Sault Ste. Marie, 
Ont., in renewing his subscription for 
the current year, writes:—

“I cannot do without the Railway 
and Marine World. It Is the best 
magazine for the money published.”

of these varied stresses in the lighter 
sections of rail, might therefore bring 
the total stress up close to the “elastic 
limit” or “yield point” of some of the 
rail steel.

The question has sometimes been ask
ed, has the weight of the rail section in
creased -as rapidly as the wheel loading? 
To this may be answered, yes. In the 
days when a 60 lb. rail section was a 
common standard, an engine axle load
ing of 24,000 lbs. was not Infrequent; 
this loading produced a tension in the 
rail under the conditions of column 3 of 
the table -of 13,440 -lbs. per sq. in., as 
compared with 12,842 lbs. per sq. in. 
for a 100 lb. rail, under an axle -loading 
of 50,000 lbs.

From a study of the preceding condi
tions it is evident that certain physical 
characteristics muet be secured, in a 
Steel rail, to meet the requirements -of 
modern transportation -necessities; brief
ly these may be recalled as follows: 
The steel must be sound and free from 
physical defects. It must be sufficiently 
hard to resist abrasion reasonably and 
also deformation of section. It must be 
of uniform texture, tough, but n-ot brit
tle. It must have a high limit of elas
ticity and ultimate tensile strength.

The question naturally -arises, can 
such a rail steel be produced ? The an
swer is. that it has been produced in the 
past, that it is produced today, although 
not uniformly, and therefore, that it 
should be produced uniformly in the fu
ture. How to produce a rail steel uni
formly possessing such qualities, and

how to identify positively when such a 
steel has been produced, is a work, first, 
for the manufacturers, and second, for 
the manufacturers and users of rail 
jointly, and this knowledge must be the 
basis of a satisfactory specification in 
the future. That such a result can be 
reached is earnestly to be hoped, but 
it will require the co-operation and seri
ous endeavor of both interests to ac
complish this most desired and -neces
sary result.

Officers Canadian Society of Civil 
Engineers.

Following are the officers for the cur
rent year, as elected at the annual meet
ing at Winnipeg recently:—

-President—C. H. Rust, City Engineer, 
Toronto.

Vice Presidents—H. Holgate, Mont
real; C. E. W. Dodwell, Resident En
gineer Public Works Department, Hali
fax, N.-S.

Councillors—District 1, Professor L. 
A. Herdt, -M.A.E., E. E. McGill Univer
sity, Montreal; Phelps Johnston, Vice 
President Dominion Bridge Co., Mont
real; H. G. Kelley, Chief Engineer 
G.T.R., Montreal; J. M. Shanly, Consult
ing Engineer, Montreal; J. G. Sullivan, 
Assistant Chief Engineer C.P.R., Winni
peg; H. H. Vaughan, Assistant to Vice 
President C.P.R.. Montreal. District 2, 
P. S. Archibald, Commissioner New 
Brunswick Coal and Ry. Co., General 
Manager Elgin and Havelock Ry., Monc
ton, N.B. ; F. W. W. Doane, City En
gineer, Halifax, N.S.; R. McColl, Provin
cial Engineer, Halifax, N.S. District 3, 
A. E. Doucet, District Engineer National 
Transcontinental Ry., Quebec; J. T. 
Morkell, Enginer Quebec Central Ry., 
Sherbrooke. Que.; P. E. Parent, District 
Engineer Marine Department. Quebec. 
District 4, C. R. Coutlee, District En
gineer Georgian Bay Ship Canal, Otta
wa; D. -MacPherson, Assistant Chief En
gineer National Transcontinental Ry., Ot
tawa; W. J. Stewart, Chief Hydrograph- 
er, Marine Department, Ottawa. District 
5, Prof. H. E. T. Haultain, C.E., Toronto 
University, Toronto; A. F. Stewart, Chief 
Engineer Mackenzie, Mann & Co., To
ronto; C. CL. Fellowes, Deputy City En
gineer, Toronto. District 6, Prof. E. E. 
Brydone-Jack, B.A., C.E., Manitoba Uni
versity, Winnipeg; J. A. Hesketh, Assist
ant Engineer C.P.R., Winnipeg; J. G. 
Uegrand, Bridge Engineer G.T. Pacific 
Ry., Winnipeg. District 7. F. F. Busteed, 
General Superintendent C.P.R.. Vancou
ver; J. S. Dennis, Manager Irrigation De
partment Alberta and B.C. Land Depart
ments C.P.R., Calgary, Alta.; J. H. Ken
nedy, C.E.. Chief Engineer Vancouver. 
Victoria and Eastern Ry., Keremeos, B.C.

St. Leonards-Van Buren Bridge.—In
connection with the bridge being erect
ed between these points by a commis
sion representing Canada and the State 
of Maine, a bill is under consideration 
by the Maine Legislature providing for 
the incorporation of a company with the 
title of the St. John River Toll Bridge 
Co., with a capital of $40,000. to build 
a bridge and to charge tolls. The pro
visional directors are:-—W. H. Cunliffe, 
F. W. Mallett. A. G. Finlavson, D. C. 
Burpee. J. R. Burpee, and W D. Bur
pee. (Feb., pg. 135.)

The Lethbridge, Alta., Herald, in copy
ing considerable matter from our Janu
ary issue, said:—“The Railway and 
Marine World is a mine of Information 
on railway and marine matters.”

The Board -of Railway Commissioners, 
which has under consideration the ques
tion of transcontinental rates from Win
nipeg westbound, as distinguished from 
those from Vancouver eastward, will not 
deal with the matter finally until the 
next sitting in Vancouver, which will 
probably be held in the spring.


