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The instructions contained in this book are supplementary to those in the
book of instructions to Electric Train Drivers, Guards, Shunters and other

employees engaged in the operation of Electric Trains.
Those instructions relating to that equipment or method of operation
which is common to all types of electric train stock are not included in thig
book, and must be obtained from the book of instructions referred to above,
These instructions deal with electric trains fitted with non-rheostatic
E.E. equipment and should be read in conjunction with other relevant

instructions issued by the Department.
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SECTION I
GENERAL
1.0 GENERAL DATA o
Type of train Electric, multiple unit,
1,500 volts D.C.
Weﬁght of motor coach 46 tons
eight of trailer 31 tons
\0. of passengers: motor coach seated 59
0. of passengers: motor coach crush loaded 181
0. of passengers: trailer coach seated 72
0. of passengers: trailer coach crush loaded 195
orsepower of motor coach weak field
1 hour rating 812 h.p.
Tractive effort of motor coach at starting 23,000 Ib.
Tractive effort of motor coach at 1 hour weak
field rating 8,000 Ib.
aximum safe speed of traction equipment 80 m.p.h.
Track gauge 5ft. 3 in.
(convertible to 4 ft. 8% in.)
Wheel base of motor coach 51 ft. 0 in,
Wheel base of trailer coach 50 ft. 6 in.
Distance between bogie centres (motor and
trailer) 43 ft. 6 in.
Wheel base of motor coach bogie 8 ft. 0 in.
Wheel base of trailer coach bogie 7 ft. 6 in.
Length of coach over coupler centres (motor
and trailer) 62 ft. 11 in.
Maximum width of coach over handrails 10 ft. 0 in.
Wheel diameter (new)-motor and trailer 3 ft. 0} in.
Bearings — axle — motors and trailers S.K.F. Roller
Bearings — motor suspension White metal
Earth return on motor coach Suspension bearing
shunted with brush
Earth return on trailer coach Axle bearing shunted
with brush.
Maximum height (pantograph housed) 13 ft. 10 in,
Operating height of pantograph from rail:
— Minimum 14 ft. 1 in.
- Maximum 21 ft. 0 in.
Clearance to rail with maximum permissible
wheel wear (loaded) 3in,
Type of brake equipment Westinghouse compressed
air self-lapping electro-
pneumatic,




SECTION 1

1.0 GENERAL DATA - continued

Compressor: Make and type
Number of stages
Displacement

Air Pressure: Main reservoir maximum
Control reservoir maximum
Minimum for control

Speedometer

Line voltage: Maximum
Minimum

Control voltage
Coach lighting voltage
Coach lighting
No. of traction motors per motor coach
Type of traction motor
Horsepower of motor:

Weak field 1 hour rating

Full field continuous rating

Tractive effort of the motor at the wheels:

At starting
At weak field 1 hour rating

Current per motor circuit on high acceleration:

Series peak
average
notching value

Parallel peak
average
notching value

No. of running notches: Forward
Reverse

Motor generator (M.-G.) set type
Generator voltage
Generator output (max, continuous)
Lighting inverters:
Working voltage
Output voltage and Frequency
Inverter output
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Westinghouse DHC,3
2 Stages reciprocating
38 cu. ft. per min,
100 1b./sq. in.
70 Ib./sq. in.
40 1b./sq. in.
Elliott with axle-driven
alternator
1,570 volts D.C.
1,150 volts D.C.

115 volts D.C,

230 volts A.C.
Fluorescent — cold cathode
4
E.E.528A

203 h.p.
144 h.p.

5,750 1b.
2,000 1b.

382 amps.
345 amps.
320 amps.
357 amps.
312 amps.
280 amps.
4

4

E.E. 753A.
115 voits D.C,
90 amps.

115 volts D.C.
230 volts, 50 cycles
500 VA.
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SECTION 1

1.1 BRIEF DESCRIPTION OF THE ELECTRICAL EQUIPMENT

Each motor coach has a driver’s compartment at one end.

The power circuits are supplied direct from the 1,500 volt contact wire
by the pantograph mounted on insulators on the EARTHED roof of the
Mmotor coach. The 1,500 volt supply is also used to drive an air compressor,
and a motor-generator set which supplies power at 115 volts for the control
Of the train and for lighting in the motor coach and its attached trailer
Coach or coaches.

All four axles on each motor coach are motored. Electro-pneumatic
(E.P.) control is provided for the self-lapping air brake. Up to five motor
Coaches in a train may be operated in multiple unit.

1.2 CONTROL

The driver’s compartment contains a master controller, brake con-
troller, and the necessary switches for the control of the train while
running.

The master controller has two controls, namely:

(i) Controller handle, in which is incorporated the deadman’s button;
and

(if) Reverse lever, which may be locked in the ‘off” position by a standard
electric train driver’s controller key.

The controller handle has 5 positions, namely:

1. off .. . e e - . - . OFF
2. Shunting or 1st notch .. > . .. .o 1
3. Series .. . . o - . . .. S
4. Parallel .. .. p - .. .. .. P
5. Weak Field . .. . .. .. .. WF

Operation of the controller handle to the position marked ‘1’ connects
the motors in series with all resistance in the circuit.

Operation of the controller handle to the position marked ‘S’ causes
the resistance to be progressively cut out until the motors are in “full series’
with no resistance in the circuit.
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SECTION 1

1.2 CONTROL - continned

The next operation of the equipment occurs when the controljay
handle is moved to position marked ‘P". This connects the motors in ty
parallel paths, each path consisting of two motors in series with resistance
again in the circuit. The resistance is then progressively cut out until fy;
paralle] is reached, that is, there is no resistance left in the circuits,

To obtain a further increase in tractive effort for higher speeds, thq
fields of the traction motors may be weakened by moving the controllep
handle to the position ‘WF". As the fields are weakened, resistance g
placed in the field circuit, and this resistance is then automatically cut oyg
as the train accelerates until ‘parallel weak field’ is reached.

This progression from the shunting notch with motors in series and 3|
resistance in the circuit takes place automatically under control of a current
limit relay (CLR‘M’) right up to parallel weak field. The progression,
however, may be halted at the stage corresponding to any one of the con-
troller handle positions.

The equipment is provided with the facility for notching back from
weak field to full field. Further movement of the controller towards the
‘off* position has no effect until the ‘off” position is reached, when the motors
are immediately disconnected from the 1,500 volt supply.
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SECTION 2

LAYOUT OF EQUIPMENT

Layout of the equipment is illustrated on Drawing H.3523.

2.1 DRIVER'S AND GUARD’S COMPARTMENTS

Each motor coach has a guard’s compartment containing a hand brake,
8uard’s cock for application of the automatic air brake, and a pressure
gauge showing brake pipe pressure. In the guard’s compartment above
€ach external doorway is an H-key operated switch which actuates a signal
Yell. This enables the driver to receive an audible signal from the guard, or
Vice versa, for starting the train, etc. The guard’s view forward is obtained
by means of a periscope.

Accessible from each guard’s compartment (through a door which is
locked with an H-key) is a driver’s compartment.

The driver’s compartment contains a driver’s brake controller, air
gauges and main reservoir low pressure signal, a master controller, traction
ammeter, speed indicator, switches for the control of lighting etc. through-
out the train, and a motorman’s radiator.

Forming one wall of the motorman’s compartment is the auxiliary
equipment cupboard, which contains the main and auxiliary isolating
switches, auxiliary circuit breaker and contactors, and the various switches,
MCB’s etc. used when driving the train. The pantograph E.P. valve and
the pantograph hand pump and emergency jumper are also housed in this
cabinet.

The layout of equipment in this cupboard is shown on drawing
No. D.281.

2.2 UNDERFRAME EQUIPMENT

The brake gear and the remainder of the electrical equipment are
mounted between the bogies, suspended from the underframe as shown on
drawing H.3523 and consist of the following:

2.21 ON THE LEFT HAND (‘B’) SIDE of the underframe are mounted
(from front to back):

(i) The compressor.
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SECTION 2

2.21 ON THE LEFT HAND (‘B") SIDE - continued

(ii) No.1 lighting inverter for supplying 230 volts 50 cycles altemating
current for that half of the fluorescent coach lighting mounted oy,

‘A’ side.
(iii) The main reservoir.

(iv) Contactor case containing the electro-pneumatic (E.P.) resistance
contactors (R and RR),

(v) The E.P. brake unit.
(vi) The auxiliary resistances.

(vii) No.2 lighting inverter for supplying 230 volts 50 cycles alternating
current for the other half of the fluorescent coach lighting which is
mounted on ‘B’ side of the coach.

(viii) A frame containing the traction circuit accelerating resistances,

2.22 ON THE RIGHT HAND (‘A’) SIDE of the underframe are mount-
ed (from front to back):
(i) A case containing the line breakers (LB1-3) and the power con-
tactors for motor connections (P, S1-2, G) and the overload
relays (OL1-2).

(i) A case containing cam group switches for reversing (K) and field
tapping (F), the motor cut-out switch (MCS) and the control
relays (TR, PR, NCR, CLR'M’).

(iii) The brake cylinder.

(iv) The motor-generator set.

2.23 CENTRALLY ON THE UNDERFRAME and adjacent to the
motor-generator set are placed the control reservoir for control E.P.
equipment, and the auxiliary reservoir for the automatic brake.
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SECTION 2

2.3 TRACTION MOTORS

The four traction motors are axle hung and nose suspended from the
bogie frames, They drive the axles through solid spur gears mounted on the
axles,

The ventilating air is drawn, by a fan built into the motor armature,
through ducts which pass down through the coach body from a cowled
inlet on the coach roof at the pantograph end, and from a louvred inlet
beside the end coach window at the trailing end.

2.4 PANTOGRAPH

The single pan pantograph is mounted on insulators on the roof near
the guard’s compartment.

The roof of the coach is earthed.

Personal contact with any part of the overhead equipment, or equip-
ment in contact with it, while standing on the roof, WILL CAUSE DEATH.
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