
Pet is to
c°arser
aPPear

carry a traffic consisting largely of automobiles, the 
Material does mot become as necessary, although it 

s to be preferable.

Use • be ^i®d of bituminous material that it is preferable to 
to whD l carPet is still a debatable subject, particularly as 
the u 6ther tar or asphalt products are preferable, and in 
temp 6 asPilalts, whether a heavy asphalt requiring high 
fgraj,Iature (200 deg. F. or more) before application is pre- 
It ha 6 to one that does not require such high temperature, 
hotypj een the experience and observation of the writer,
aPpli 6r’ that before'»wicaf the asphalts requiring high temperature
a mix ,10n give better and more permanent results under 
fic thed traffic than do the lighter asphalts. By mixed traf- 
aad h6 Wnter means a combination of trucks, automobiles 
With a ayy an<i iiffht horse-drawn vehicles. A carpet forme 
staM eavy asphaltic material, however, does not wit 
the eff C COnsisting largely of heavy steel tired vehicles, 
crümb]ect of such being to cut the blanket and cause it 0 

® and to soon disappear from the surface.
fic, lb^rd principal feature, namely, the character of traf 
SeCOnj St necessarily be considered in connection wit 
°Pe of J:lndpal Mature, already discussed. In fact, neither 
disCÜS 1 lese three features hereinbefore mentiond can 
Ppon eutirely by itself, as each is dependent somew 1a 
bitumffi °thers- With a suitable road crust to sustam 
in detp °Us carPet, traffic is an extremely important ac 
carpet rmming what type of materials to use for such
^Cessarii h® am°unt, type and weight of vehlcl®S ™hat 
a tar y be considered. It has been demons ra e 
day _ a^Pet will carry economically 100 automo 1 es 
dtaw. r foot in width of roadway, together with a or 
t0adwayra®C of 15 vehicles per day per foot in ^dth j 

Pnder the other hand, a similar tar carpc
tired vltraffic consisting of 20 heavy, horse-drawn, steel 
°Ply 8 , 1C es Per foot in width of roadway per day, 
a tar VUt°m°biles per foot. This clearly demonstrates tha 
Süstain fnbet is not suitable and should never e u 
°°miCal heavy horse-drawn traffic, but is suitable and
Panicu,m carrying automobile traffic. Inasmuch as
îtoned aur Wear appeared to be caused by the a o
, Ser tra« blle traffic> is safe to aSS.U”e £ Lrds kept 
.y the w ■ C c°uld be economically carried. ec ar<j.
’n£ the tritCr sh°w that what has been stated a ove ^ 
CarPet. ar. carPet is true also of the heavy asph ofe 
^rvation ailu/es that have occurred under the wr 

here n. Uh a heavy asphaltic oil carpet av m.
or t rati° of the number of automobiles to the^um

One JSe-drawn vehicles was not any greater 

:"®c ar, ' Pe- with narrow tyres, no amoun , truC.
*Ve effec^eaJs to be sufficient to counterbalance e 
^ Per heavy horse-drawn vehicles per

Ur

be

The
Nent thLriter is of ^e opinion that it is not dj0g
^‘tation, '■ t0 State general positive conclusions Such
yUrfaces l ln ‘he use of bituminous carpet s“rfaCe . four 
N. an'/; been in use in this country only about

th VarioUs f 6 character and quality of the and
clC charact lnaes a'nd in various places are so u 
h °f traffic over the highways is and has
ÎerVatL .rapidl>-' that the results of experim«Us a
:SstS^- been variable. Positive and 

the^yat'on tb llmitations can be drawn on y a 0f
Caf bind a r°ugh a period of years, keeping e
of ^t, , quality and amounts of materia us . s

VeCd 0f the kinds, number and
S Passmg over the sections under observât,on.

THE ELECTRIFICATION OF TUNNELS.

With the announcement of the construction of several 
large tunnels by the different steam railways in the West, 
and the general electrification of tunnels in New York, etc., 
it is perhaps not out of place to recall and briefly describe 
the one large tunnel in use in Canada which, originally built 
for steam-operated trains, was electrolized and so operated 
in 1908, and has continued to give splendid satisfaction as 
such ever since.

The St. Clair tunnel under the St. Clair River, and con­
necting Sarnia, Ont., Canada, with Port Huron, Mich., United 
States of America, is more than two miles in length, includ­
ing its approaches. The length of the tunnel proper is 
6,025 feet, and the length of electric trackage, including 
yards, is approximately 12 miles. The tunnel has a maxi­
mum grade of two per cent., and was built under the 
St. Clair River by the Grand Trunk Railway under the 
supervision of Mr. Joseph Hobson, the chief engineer ; Mr. 
T. E. Hillman, first assistant engineer, and Mr. M. S. Black-

Western Portal of Tunnel.

It was constructed in 
the obstacles presented by a navigable

lock, second assistant engineer.
order to overcome 
stream, alive with commerce during the summer, and often 
blocked by ice in winter, and previous to its opening the 
Grand Trunk Railway freighted the trains across the river 

of car-ferries. The tunnel is a continuous ironby means
tube, nineteen feet ten inches in diameter, the total weight 
of iron being 56,000,000 pounds. Work was commenced in 
1888, and the tunnel was opened for freight traffic in October, 
1891. and passenger traffic in December of the same year. 
The cost was $2,700,000.

Shortly after the opening of the tunnel for freight traffic 
the need of some method of doing away with the noxious and 
injurious gases, which formed from the smoke of the steam 
engines, was at once obvious. The natural remedy was the 

of electric locomotives, and after mature deliberation, 
the Grand Trunk decided in favor of operating the tunnel by

located on the Port Huron

use

electricity. The power plant was 
bank of the St. Clair River and the length of zone electrified 

four miles. The single-phase system was adopted, and 
the single catenary supported by structural steel bridges 
the structural method used; the normal voltage being 3,3c» 

The Westinghouse Company finished the contract in 
May, 1908, and the cost was $600,000.

A comparison of the haulage before and after electrifica- 
The normal weight of trains hauled

was
was

volts.

tion is also interesting, 
through the tunnel before electrification was 760 tons ; after 
electrification it was 1,500 tons. The weight of the steam 
engines formerly used, which, when built, were the largest
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