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ALCO DI ESEL ELECTRI C LOCOMOTI VE

The two diesel electric |oconptives which commenced running in goods service
between Enfield and Broadneadow on 30th Novenber, 1951, were the first of twenty
supplied by the American Loconotive Conmpany fromtheir Canadi an Wrks at Montreal
the electrical equi pment being nade by the Canadi an General Electric Conpany at
Pet er bor ough.

Al t hough not streanlined, the equipnent of these |oconptives is practically the
same as that in the streaminers, the only najor difference being that in the design
good visibility is given in all directions which renders them suitable for shunting
as well as main line service.

The electrical controls are nounted between the generator conpartnent and the

driving cab and are accessible fromboth sides. The various control relays are
nmount ed on panels, fitted with alumniumcovers, with all |eads being brought to plug
socket s. By undoing four holding screws and withdrawing the plug it is possible

to replace a conplete relay panel

The | oconptive body is nmounted on two three-axle bogies which are of the fully
equal i sed type giving the I oconptive riding quality conparable with that of npdern
passenger rollingstock. The bogie centres are only 30 feet apart enabling the
| oconptive to negotiate curves having a nmininumradi us of 150 feet.

Power Unit

The power unit is an Alco 12 cylinder V type diesel engine nodel and is a four
cycl e engi ne having a 9" bore and 10% stroke, turbo-supercharged, with two intake
and two exhaust valves per cylinder, water cooled cylinder liners and head, forged
steel connecting rods, 7 bearing crank shaft, welded base and cylinder bl ock. Thi s
di esel engine has been designed specifically for traction purposes and with the use
of a G E. turbo-supercharger it has been possible to design a very reliable |ight
wei ght engi ne. The rated horsepower of the engine is 1,750 or 1,600 horsepower at
the main generator and the speed range is 350 to 1,000 r.p. m Engi ne starting is
effected by using the nmain generator as a notor. The generator is wound with a
special starting winding and current is supplied by the nain batteries. Gear driven
centrifugal punps circulate water through the engines, radiators and |ubricating oi
filters. The engine tenperature is naintained at a constant value by controlling the
air flow through the radiators by nmeans of nopdul ated shutters and a variabl e speed
radi ator fan which is driven through an eddy current clutch. Thus the operation of
this cooling systemis entirely automatic and is fully interlocked with the other
control s.

The two stage, three cylinder, air cooled, air conpressor which supplies air to
the brake systemis direct driven by the diesel engine. The displacenent at idling
speed (350 r.p.m) is 78.7 CF.M and at full engine speed (1,000 r.p.m) 225 C.F. M
Two nmain reservoirs bel ow the underframe have a total capacity of 60,650 cu. inches.
Air brakes are Westinghouse type 6-SL. The main generator is a GE. type GI-581
directly connected to the diesel engine. The exciter is munted on the end of the
maei n generator and is an anplidyne machi ne designed for use with the power plant
regulator. There is also an auxiliary generator gear driven fromthe main generator



shaft. It supplies power for the battery charging, lighting and control circuits and
operates at constant voltage under control of a regul ator.

The traction motors are four pole direct current nachi nes designed for operation
with full or shunted fields. The arnmatures are equi pped with roller bearings.
Silicone insulating materials have been used in the w ndings giving a continuous
current rating of 1,085 anps. The traction nmotors are nose suspended, there being two
motors to each bogie, and are force-ventilated by nmeans of flexible connections between
the blower air duct on the underframe and the notor franes. A traction notor bl ower
is supplied for each bogie. The notors are geared for a nmaxi mum speed of 75 mil|es per
hour, the gear ratio being 65:18.

The storage battery is a 32 cell, 426 anpere hour |ead acid type. It is installed
in tw battery boxes, one on either side at the rear of the operator's cab, above the
underframe, there are 16 cells in each box.

Control Equi pnent

The | oconptives are designed for nultiple unit operation and as many as four units
can be coupl ed together and controlled by one crew only.

The engine control stand is at the right of the operator's seat and contains
throttle, selector handle, reverser handle, air brake valves, and circuit breaker type
switches for generator fields, fuel transfer punp and control circuits, headlight
swi tches, light switches, air brake gauges, speed and transition indicator, |oad neter,
and wheel slip indicating lanp as well as signal light for |Iow oil pressure, high
engi ne water tenperature and ground rel ays.

Reversers and line contactors are el ectro-pneunatically operated. Al'l ot her
contactors are operated magnetically.

The contactor conpartnment which contains the electrical control equipnent is, as
previously nentioned, |ocated at the rear of the driving conpartment. The apparat us
i's accessible through doors in the wall of the operating cab and through panels in the
front portion. Louvres allow for adequate ventil ation. Switches and neters are
contained in the panel nounted on the conpartnent wall at the rear of the operating
cab where they are accessible to the driver in the cab

Manual , | ow voltage switches, of the circuit breaker type with resetting features
are used on auxiliary circuits wherever overload protection is required.

Transition is nmanually controlled, both forward and backwards, by a sel ector handl e
and the four traction notors can be connected as series parallel full field, series
parall el shunt field, parallel full field and parallel shunt field.

Excitati on System and Power Plant Regul ati ng System

The power plant regulating system nodul ates the di esel engine | oadi ng by
controlling fuel to the diesel engines and adjusting generator demand. It holds
constant any pre-set engine speed by limting engine torque and adjusting generator
dermand to the ability of the engine to deliver power at any nonent and for any set
speed. The brain of this power plant regulating systemis the G E. governor. The
governor is a hydraulic electric device which controls engine speed and engi ne | oad
by matchi ng generator demand with the engine ability, and controls engine torque at al

engi ne speeds to the fuel Iimt at each throttle position. The position of the
throttle handl e governs the stop position for the fuel rack and also sets up electrica
connections for a predetermnm ned speed of the diesel engine. The governor is

connected to the individual fuel punp racks by two fuel punp control shafts and a
system of control |inkages.

The electrical load is controlled by neans of the anplidyne exciter. The
governor has a load control rheostat which reduces the current in the control field of
the anplidyne whenever the generator overloads the diesel engine and sl ows down bel ow
the rated speed for a given throttle setting.

To prevent an excess of current passing through the traction notors a |oad current
limt is incorporated which again controls the output of anplidyne exciter thus
reduci ng the generator output should the |load current become excessive.

Regul ation is extremely sensitive and the necessary balancing is effected
i nst ant aneousl y. The entire systemis out of the hands of the operator and is so
interlocked that there is no possibility whatsoever of the diesel engine being
over | oaded.

VWeel Slip Control

Anot her inportant feature of the control systemis the inproved nethod of
handl i ng power renmoval and re-application for wheel slip correction

Fundamental |y the desired action required to arrest and recover froma wheel slip
i nvol ves: -

(a) Quick-renpval of power.

(b) Snooth easy re-application of tractive effort
So as not to re-establish the slip.

(c) Execution of these actions in a mnimmtine.



The schene naking additional use of the current Iimt feature of the Alco-GE
control systemacconplishes the above requirenents to a highly successful degree.
On a signal fromthe wheel slip relays the load current is instantly reduced and
when the wheel slip relay drops out, the load current is allowed to restore to its
former value at a snmooth controlled rate. This is achieved by neans of a tine
constant circuit. During this action neither power swi tching nor engine speed
have been disturbed and perfornmance is back to normal with a mninmmloss of tine
and pul ling power.

An additional benefit is realised fromthe action of this equipnment in that it
adds to the snpothness of transition

General Characteristics of the Alco Loconotive.
Class.....oiiiiiiiii. 40
GaUge. . . 4 ft. 8%in.
VWheel classification........ ALA- A1A
Builder..................... Mont real Loconotive Wrks
Power unit.................. One type, 12 cylinder,

4 cycle, diesel

Hor sepower to generator..... 1, 600
Bore x stroke............... 9" X 10¥%%
Tractive effort:-

Maximum ........... 50, 000 | bs.
Continuous.................. 46,000 I bs. at 11 mp. h.
Bogie centres............... 30 ft.
VWheel diameter.............. 40 inches
Hei ght (rnaximm) .......... 14 ft.
Wdth (maximm ............ 9 ft. 10 ins.
Length over buffers......... 56 ft. 7% ins.
Weight. ... .................. 111% tons
Axle loading................ 18% t ons
Maxi mum speed. . ............. 75 mp.h
Brakes Westinghouse......... 6- SL
Supplies: -

Fuel oil........... 1,200 inmp. gallons

Lubricating oil....
Cool i ng

water......

348~

167 inmp. gallons
208 inp. gallons
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1 —Engine. 13— Ruodiators. 21 Fusl Tank.
FeMain Genermior, 13— Radiator Shugeers, !'-I--}'l.lcl'!‘ Tank
I—Exciler, 11— Radiotor Fori. Filling Connection,
de— Avigiliary Genernior, 15—Radistor Fan Clutch. fﬁ—;uel Task fiﬂ!l-l’-:‘ﬂr &l
S5—Gauge Ponel. ; 26—Emergency Fuel Cut .
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t— Brake Filves. 17— Lubricating 04 Filgers, 38 Sand Bos Cousr:
lo—Lubricating Ol Serwimar. 9. Hund Broke.

f—Caniral Compariment.
b—Turlio Supercharger.
1—Turbo Supercharger
Filiors and Silencera
H-—Traction Motor Hlowers.

[4—Engine Water Tank.
H—Air Compreaor,

¥ —Mam  Air Reserrair
21— Batreries,

0 — o amarntar Air Ducia,
I —=Cab Healer.

12—LCab Semrn,
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