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paratively little increase in temperature above
that of the surrounding air. The air for the
cooling is taken through a suitably desxgqed
shutter located in the ‘side of the locomotive
cab, and is distributed through sheet metal
ducts installed under the cab floor to the
three motors under the cab, and to the
transformer. From the latter the air passes
either torough an opening in the floor of the
cab into the open air, or, if desired, into the
interior of the cab. In the latter case an
appreciable amount of heat can be secured
from the main transformer for utilization in
heating the cab during cold weather. Motor
driven air compressors are also located in the
cab. The air brake equipment is of the
standard type used for electric cars and loco-
motives, with the exception of the motors,
which are single phase. They are operated
by means of an electric con.troller, which
serves to keep the normal air pressure at
about 100 lbs. The compressed air is used
for the purpose of operating both the auto-
matic and straight air equipment on locomo-
tive and train, and in addition for a variety
of minor purposes in and about the locomo-
tive. All of the contactor switches used in
controlling the operation of the locomotives
are air operated, the air valves being operated
by direct current electrical control. This is
also true of ringing the. bell, blowing the
whistle, raising and lowering the trolley, and
the application of sand to the tracks.

Speed control of the locomotive is effected
by varying the voltage at the terminals of
the motors. This is obtained by making
connection with various transformer taps by
means of the air operated, electrically con-
trolled contactor switches. Electric control
of the contactors is effected through the
master controller, which in the electric loco-
motive replaces the throttle valve in the
steam locomotive. The current for the
master controller is furnished by a small
storage battery operating at about 20 volts,
the battery in turn being charged by means
of a small motor-generator set provided for
the purpose. The electric controller has 21

oints in all, 17 of which are running points,
his provides for an increase in the speed of
the locomotive from the lowest running speed
to the maximum speed by very slight grada-
tions, thus making it possible to maintain a
ractically constant drawbar pull, while the
locomotive is accelerating the train. This is
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very desirable, in so far as the minimum
variation in the drawbar pull while handling
the train through the tunnel, decreases the
liability of breaking the train in two. Par-
ticular attention was given this phase of the
train operation in designing the locomotive,
and the resulting remarkable decrease in the
number of breaks-in-two since the operation
with electric locomotives has been inaugurat-
ed is a source of great satisfaction. On the
master controller is also located the reverse
lever, which controls through the electrically
operated solenoids the air operated contactors
used in reversing the motor connections.
Here also are located the push buttons, which
serve to raise and lower the trolley, operate
the front and rear sanders, reset the circuit
breaker, and ring the bell. The ringing of
the bell and the application of sand by means
of the front and rear sanders are also con-
trolled by foot pedals, thus making it poss_lble
for the operator to perform ‘these functions
while his two hands are employed in operat-
ing the master controller and the air. The
balance of the equipment of each locomotive,
consisting of the sand boxes, the seats for the
drivers, ammeters, voltmeters, wattmeters,
the banks of contactors, the preventive re-
sistance coils, circuit breakers, auxiliary stor-
age battery and motor generator set for
charging it, are all installed in a compact
manner inside of the cab, and are supported
on structural steel work. ;

Each half-unit is arranged for operation in
either direction; air valves, a master con-
troller and ammeter being located at each
end of the cab. By means of cable couplings,
the control system of two or more half-units
can be thrown in parallel, thus providing for
the operation of any number of half-units
from any master controller. In this way the
two half-units are generally operated in the
handling of freight trains through the tunnel.
The passenger traffic can ordinarily be taken
care of by a single half-unit.

The current is collected from the trolley
wires suspended at a distance of 22 ft. from
the track by means of a sliding bow panto-
graph trolley. In so far as the trolley wire
extends throughout the length of the tunnel,
no additional provision has to be made for
the collection of current while the locomotive
is passing through the tunnel. Electric head-
lights are provided, as well as lights for the
illumination of the interior of the cab and the

dials of the indicating instruments. The
heating of the cabs is provided for by means
of standard electric heaters. Heat is also
available for drying the sand stored in sand
boxes. In general, the M. C. B. standards
have been conformed with in so far as coup-
lers, wheel treads, etc., are concerned. The
general dimensions of the half-units are as
follows:
Lengthi Overl [alle et - B il ... .23 fF.. 6, it}
Height from top of rail to top of roof .. .......13 it
Height from top of rail to top of pantograph
bow when lowered. . ...v.s.. 0., .14 £t. 11 int
Wadth-of yeah: overcall. i ... SF RS 0 1§ £ 8. ine
Total weight of locomotive half-unit, fully
equipped. .. . ...67%4 tons

(This weight is practically evenly divided over
three drivers.)

Weight of complete locomotive unit ....135 tons

Length of rigid wheel base., .. < w16 118

Diameter of driving wheels . . 62 in

Normal speed of train, ascer

iditles ek Hony) [ Ak TR SRS T e e .10
Normal speed on level tracks (miles per hour).25 to 30

In service it has been found that the loco-
motives will very readily handle a 1,000-ton
train at from 11 to 12, and possibly 13 to 14
miles an hour on a 29, grade, thus demon-
strating their ability to more than fulfil the
specified performance.

The second service to be provided for elec-
trically, consists of the pumping necessary to
free the tunnel approaches from water due to
rain storms or melting snow, and the removal
of a small amount of condensation and seep-
age water collecting in the tunnel. For this
purpose pumping plants have been installed
at both tunnel portals, that at the Port
Huron entrance consisting of two centrifugal
pumps, each capable of delivering 4,000 gal-
lons a minute, driven by direct connected,
100 h.p., 3-phase, 25-cycle, 3,300-volt, induc-
tion motors, and that at the Sarnia entrance
consisting of two 5,500 gallon pumps driven
by two 200 h.p. motors of the same type. In
addition a 150-gallon pump driven by small
induction motor is located in each pump
house, these pumps serving to take care of
the small amount of water that is constantly
finding its way into the drainage wells. The
motors in the pump houses are controlled by
oil switches located on suitable panels. Pro-
vision is made on the panels for connecting
the motor bus bars with either of two feeders
leading from the power plant. The centri-
fugal pumps used in this service can be
primed by means of the water stored in the
large discharge pipes, Valves controlling the



