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GENERAL DESCRI PTI ON

The 85 class electric loconotive is enployed in the
haul age of freight and passenger trains over the various |lines
within the electrified area. General particulars are as follows: -

Vol t age 1500 D. C
Wheel arrangenent CO - CO
Mass 120 tonnes
Axl e | oad 20 tonnes
Wheel di aneter 1250 mm
Bogi e wheel base 4000 nm
Total wheel base 14400 mm
Length over buffers 19000 mMm
Overall width 2883 mm
Height fromrail level to

pant ogr aph | ower ed 4330 nm
Hor se power 2700 kW
Maxi mum speed 115 knm' h
Low t ensi on supply 120 D. C
Dead haul i ng nmass 125 tonnes
cab

The | oconptive has a driving position at each end with
sui t abl e acconmodati on for the engi nenmen.

Housed within the | oconotive is the control equi pnent,
traction notor blowers, starting resistances, blower fans, and
notor alternator set.

Two electrically driven conpressors are nmounted on the
underframe, also the battery charger and batteries

Traction Mtors

There are six (6) traction notors, three on each bogie
giving traction on all wheels. Each traction nmotor is supported
by axl e suspension bearings. A lateral hydraulic snubber is
provi ded on the bogie |ocated adjacent to the inner axle. The
i ntroduction of this type of snubber should inprove riding
characteristics. 1In addition, tw traction snubbers are used
to control swivelling of the bogie

Shrunk onto the notor armature shaft is a pinion that
neshes with a drive gear pressed onto the driving axle. The
gear ratio between the pinion and the drive gear is expressed
by two figures, such as 79/20 for the 130 km h geari ng used
on this loconotive. The first nunber indicates the nunber of
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teeth on the drive gear and the second the nunber of teeth on
t he pinion

Armature bearings are of the roller type and axle
suspensi on bearings are also roller bearing type.

Control Equi prent

The control equipnent is arranged for the notors to be
connected either six in series, two parallelled circuits each
of 3 notors in series, or three parallel circuits each of
two motors in series. Four weak field positions are provided
in each conbination. Contactors are of the el ectro-pneumatic

type.

Resi stances are of strip netal type. They are provided
with bl owers which cone into operation when the resistances are
incircuit for over a prescribed tine.

Provision is nmade for regenerative braking in series
and series-parallel.

The control voltage is 120 D.C
Batteries

The batteries consist of 54 cells of the lead acid type
with a capacity of 55 anps hours

The battery switch being a double pole knife type |ocated
on the upper portion of the circuit breaker panel.

Motor Alternator (MA) Set

The notor alternator (MA) set produces three phase 415
volts of current for the operation of the traction notor blowers,
starting resistance fan notors, hot plates, cab heaters, air
conditioning and alternating current (AC) control apparatus.
Portion of this current is rectified to 120 volts DC for operation
of the control circuit and battery charging

A separate three phase supply is provided by the notor
alternator for regenerative braking

The control circuit of the notor alternator (MA) set is
protected by the notor alternator control circuit breaker (M A. C B)
| ocated on the circuit breaker panel and it is essential that it
be "on" to pernmit continuous operation of the notor alternator
whil e ever the | ocompbtive is in service
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Hi gh tension current fromthe overhead drives the machine
and protection is provided by the Differential Current Detector
and overcurrent relay (MA O C R) through the operation of the
H gh Speed G rcuit Breaker.

The three phase 415 volt output has an overvoltage
protector and in addition is protected by the alternator
current (AC) circuit breaker located on the wall adjacent to
the alternator.

Regenerative brake excitation supply is protected by
three large fuses bolted to the wall adjacent to the notor
alternator and are not to be renewed by engi neman.

Shoul d a defect develop on the notor side O the alternator,
the motor alternator overcurrent relay (MA OCR) will operate
and trip the Hgh Speed Crcuit Breaker, isolating the 1500 volt
overhead supply to the notor alternator. Similarly, an overvoltage
relay (OVD) protects the output side of the notor alternator and
shoul d a defect devel op, OVD energi ses the notor alternator
overvoltage relay (MA O V.R) which de-energises the notor
alternator contactor (MAC). This interrupts high tension current
supply to the notor alternator and upon it being stopped, the
alarmcircuit is energised.

Operation of the notor alternator overcurrent relay
(MAOCR) wll cause both the blue and red lights to shine
and the alarmbell to sound.

The tripping of the overvoltage relay (MA OV.R) wll
cause the notor alternator output to be interrupted, the bl ue
l[ight will shine and alarmbell wll sound.

The notor alternator overcurrent relay MA O C R and
MA OV.R are reset and the warning lights and bell cancelled
by operating the fault reset button on the driver's stand.

Supply Isolate Switch (SIS

This switch is located on the circuit breaker panel and
is normally on. Should a defect develop or it beconmes necessary
to isolate the notor alternator for any reason, the switch is to
be turned "Of". This action also isolates the blue light and bell.

Supply Indicating Relay (SIR

This relay is located on the 120 volt side of the battery
charger and operates the blue light and alarmto indicate that the
output fromthe alternator is lost, due to the notor alternator
(AC) control circuit breaker, battery charger circuit breaker
(BACB) or supply indicator circuit breaker (SIRB) tripping out.
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Under nornal circunmstances, the blue light and bell will
be cancell ed when the circuit breaker is reset.

Rermote Supply Grcuit Breaker

If the batteries are discharged to the point where the
auxi liary machi nes cannot be started, provision is nade in the
junpers to obtain a 120 V renote supply froma battery charger
on another 85 class |ocomotive. This is connected when junper
couplings are inserted and Renbte Supply circuit breaker (RSB)
seal is broken and switched "ON' on both |oconotives. The
operation of the circuit breakers will cancel the "Failed
Al ternator” indication and al arm by energising the "Supply
Indicating relay" (S.1.R).

Once the auxiliary machines are started the "Renpte Supply
Crcuit breakers" on both | oconptives nust be opened and the
defect recorded in the | og book.

Note: In the event of the motor alternator failing on a

| oconpbtive in a multiple consist, control circuit current

(120 volt) can be obtained by adopting this procedure but in all
cases the control circuit cut out switch (CCOS) nust be | ocated
in the "off" position on the |oconotive with the failed notor
alternator, in addition | ower pantographs and turn off supply
isolating switch (SIS)

External Alternating Current (AC) Power Supply

An external alternating current (A C ) Power supply socket
and switch are mounted on the underframe at No. 1 end of the
| oconpbtive. This is used by the nmaintenance staff to test the
| oconotive w thout having the 1500 V supply.

This switch should be carried in the "Normal" position.

NOTE: The sequence test switch controlling supply is next to the
control circuit cutout switch (CCOS) in the electrical cabinet.

COVPRESSORS

There are two air conpressors each having a di spl acenent
of 2 cubic nmetres per mnute and is driven by a 1500 volt notor.

BRAKE EQUI PMENT

Loconotive class 85 (8501 - 8510) will be equipped with
automatic 26L self |apping, brake pipe pressure nmaintaining, type
of brake equi pnent. This systemfunctions by enploying the sane
4 pipe arrangenment as applies for the A7-B7EL type, i.e. the
| oconoti ve pipes are designated Brake Pipe, Miin Reservoir
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Control and Independent Release. Thus it functions in conjunction
with, and under control of, other |oconotives fitted with A7-B7EL
systenms both in the automatic and i ndependent aspects. Foll ow ng
is a description of the arrangenment and use of the 26L equi pnent
for the guidance of Engi nenen.

The Basi c conmponents of the systemare:-

Aut omati ¢ Brake Val ve

This valve is designed to provide self |apping, brake pipe
pressure maintaining conditions, which nmeans that for any brake
val ve handl e position in the "service" range a given brake pipe
reduction applies, pressure, at the reduced |evel, being maintained
agai nst reasonabl e | eakage. Under such a condition, once a certain
| evel of braking has been set by a given reduction in brake pipe
pressure this degree of braking remains constant and does not
increase as applies with earlier equi pment under nornal conditions
of brake pipe | eakage.

No rotary valve is incorporated in this item the
distribution of air for the various functions of the brake val ve
bei ng controlled by cam operated spool valves and flexible
di aphragns.

Regul ating Val ve

Mounted in the upper left hand part of the Automatic Brake
Val ve assenbly. This valve serves a simlar purpose to the feed
val ve on earlier equi prent and provi des a neans of manual
adj ustnent to brake pipe pressure. The control spindle is
rotated cl ockwi se (screwed in) to increase pressure and anti -
cl ockwi se to decrease pressure

Brake Valve Cut Of Val ve

Mounted in the upper front area of the Automatic Brake Val ve
assenbly and serves a similar purpose to the driver's brake val ve
isolating cock in earlier equipnent. The valve control knob can
be | ocated in two positions.

IN when the associ ated brake val ve controls the train (point
hori zontal).

QUT when the associated brake valve is isolated (point vertical).
(i.e. is rendered incapable of charging the train).



Aut omati c Brake Val ve Qperation

The automatic brake valve has 6 handl e positions i.e.
Rel ease, M ni mum Reduction, Full Service, Suppression, Handle
O f and Energency.

Rel ease position charges the brake pipe and is the normal
position during running wthout a brake application.
THERE 1S NO FULL RELEASE function - all brake pipe
chargi ng occurring per medi umof the regulating and
relay valves. The Regulating Valve is set at nornal
pi pe pressure requirenents

M ni rum Reducti on position provides and maintains a 45 - 55 kPa
reduction in brake pipe pressure.

Servi ce range covers the zone from m ni mumreduction to ful
service. In this zone a given brake pipe pressure
reduction exists, and is maintained, for any brake
val ve handl e position - only as the handle is noved to
the right, i.e., as the degree of reduction is increased
In the full service position the brake pipe pressure is
reduced by 175 kPa. Wien the handle is nmoved to the
left no increase in brake pipe pressure occurs until the
"rel ease" location is arrived at.

Suppr essi on position is not used with our |oconotives and can be
considered as a "Full Service" position.
Mai n reservoir pressure is directed to the vigilance
control equi pnent for suppression.

Handl e Of position renders the normal functions of a brake
val ve inoperative whilst the brakes are being controlled
from anot her brake valve on the sane or an attached
| ocomotive. In this position the equalising reservoir
is vented to atnosphere.

The "handle of f" position functions in conjunction with
the "brake valve cut off valve" when the latter should be
set in the "out" position.

The "handle off" position may be used on a | eading | oconotive
with brakes cut in so as to apply the brakes to a degree

exceeding a service condition. In such a case the brake
pipe is reduced at a "service" rate to approximately
70 kPa.

Main reservoir pressure is directed to the vigilance
control equi pnent for suppression.
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Emer gency position vents the brake pipe to zero at a fast rate
and provi des maxi mum brake cylinder pressure rapidly
t hroughout the train.

Main reservoir pressure is directed to the vigilance
control equi pnment for suppression

| ndependent Brake Val ve

This valve is camoperated and Self |apping and |ike
the auto - brake val ve does not incorporate a rotary
valve. Simlar facilities are provided to those
available with the use of existing equipment, i.e.

(a) the loconotive brakes can be applied and rel eased
i ndependently of the automatic system

(b) the loconotive brakes can be rel eased whil st an
automati c brake application is in operation on
the | oconotive and train

Two operating positions apply for the handle: -
"Rel ease"” at the extrene left and,
"Full Application” at the extrenme right.

Bet ween these positions is the application zone in
whi ch for any given handle position a particul ar brake
cylinder pressure applies. This condition exists both
when the handle is being noved to the right (increasing
pressure) or |left (decreasing pressure). Maxi mum
setting is 325 kPa.

Depression of the handle whilst it is in the
"application zone" provides a quick release feature for
an "automatic" application the brake cylinder pressure
however, only being reduced to that which corresponds to
t he i ndependent handl e position. Thus for a conplete
"quick release" of an autonatic application the
i ndependent handl e nust be depressed in the "rel ease"
position. The independent brake valve handle is
removabl e in the "Rel ease"” position and all pedestals,
except that fromwhich the |oconotive is being
controll ed shoul d have their independent brake val ve set
in the "Rel ease” position



Control Val ve

Performs a simlar function to the distributing
val ve of the A7-B7EL equi prent.

Under the effect of pressures dictated by the
various brake valve (both automatic and i ndependent)
functions, this valve controls the degree of brake
cylinder pressure devel opment per nmedi um of a Rel ay
Val ve.

MJ 2A Valve is mounted on the lower L.H front face of the brake
pedestal and is provided ONLY FOR THE PURPOSE OF "CUTTI NG
IN' OR "I SOLATI NG' THE | NDEPENDENT BRAKE VALVE ON THE
SAVE PEDESTAL.

When "CUT IN' (Lead or Dead) the pointer is vertically
upwar ds.

When "1 SOLATED" (Trail) the pointer is horizontal

Regar dl ess of the nunber of MJ val ves on a
| oconptive or group of | oconptives working multiple al
other than the MJ valve at the controlling pedesta
shoul d be set at "Trail".

In order to determ ne the required setting for
each valve the followi ng rules should be observed: -

(1) LEADI NG LOCOMOTI VES

Where a | oconptive | eads and/or controls a train
the MJ val ve, at the pedestal fromwhich it is
bei ng driven, mnmust be set at "Lead or Dead".

(2) PUSHER OR BANK ENG NES

Wth this working when | oconpotives are situated
remotely fromthe | eading | oconotive the conditions
in (1) also apply.

(3) TRAILING LOCOVOTI VES (working rmultiple)

Where this condition applies the setting of the MJ
val ve depends entirely on whether the No. 3

i ndependent hose of a trailing | oconotive is coupled
to and being fed fromthe correspondi ng hose on the
| eadi ng | oconpti ve.

When the No. 3 hoses are coupled the setting is "Trail™
When the No. 3 hoses cannot be coupled the setting is
"Lead or Dead".




Fl ow Meter
This section of the equipnment is the sane and provi des
simlar operating facilities as available with A7-B7EL
syst ens.

Dead Engi ne Device

Consists of a cock, which is normally closed, and a spring
| oaded check valve. Wen the cock is open Brake Pipe Air
is fed to charge the No.2 Miin Reservoir of a "dead"

| ocompotive. The check valve only allows No. 2 Min
Reservoir to reach a pressure of 150 kPa bel ow t he brake
pi pe pressure involved. This device is cut in under
simlar conditions to those which apply for the use of

A7- B7EL equi pnent on existing | oconotives.

Regenerative Interl ock

This function occurs by neans of a nagnet valve which is
energi sed whil st regeneration brake procedures are being
observed. When it is in use the automatic brake is not
avail abl e on the | oconotive but the independent system can
be used, care being observed to |linmt brake cylinder
pressure so as to avoid wheel skidding.

When the brake pipe pressure is reduced bel ow 250 kPa
the regenerative brake is rendered inoperative by a
pneumatic control switch in a simlar nmanner as applies
with A7-B7EL systens.

Emer gency Cock

This is located to the right of the pedestal near fl oor
I evel. The handle of this cock points upwards when cl osed and
movenent of it to the horizontal position will vent the brake pipe
directly to the atnosphere. Under this condition the cut off valve
shoul d be set in the "QUT" position

Mai n Reservoir Drain Val ves

A new type of automatic drain valve is fitted to the main
reservoir and under nornmal conditions will drain all water fromthe
mai n reservoirs. However, should the air valve not seat
effectively air will escape fromthe opening in the base.

If loss of main reservoir pressure in service occurs and it
is found to be due to this cause, the body of the valve may be
lightly tapped to reseat the valve.
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MOTCOR COVBI NATI ONS

Each | oconotive is equipped with six traction notors which
are axle nounted. Mdtors Nos. 1, 2 and 3 are on one bogi e and
motors Nos. 4, 5 and 6 on the other bogie.

Powering circuit

(a) Series connection

The six traction nmotors and two groups of starting resistances
are connected in series.

The starting resistance is cut out step by step by the
resi stance canshaft under current limt control

(b) Series-Parallel connection

The traction notors are connected into two parallel groups
each group with three traction notors in series. The two
resi stance groups are connected in parallel

(c) Parallel connection

The traction notors are connected in three parallel groups
with two traction notors in series.

The two resistance groups are connected in parallel

(d) Field weakening

Can occur in each notor grouping. There are four steps
of weak field. Al notors are connected for maxi num weak field
at starting.

Line Volt Meter

Aline volt nmeter is located at roof level in the |eft
corner of the driving cab and indicates the overhead |ine
vol t age.

Control GCircuit Cut Qut Switch (CCQOS)

The control circuit cut out switch is |located in the
El ectrical Cupboard and is | abelled "ON' and " OFF".

In the "ON' position norrmal operation is avail able but
in "OFF" position the power circuit for traction notor operation is
i sol ated, together with the red fault |ight and al arm bel |
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However, the placing of the control circuit cut out
Switch (CCOS) does not prevent the control circuit from being
operated by the accel erating handl e, regenerative handl e and
reverser on the isolated | oconpotive, which permts power to be
applied on trailing | oconotives fromthe | eading | oconpbtive when it
is "dead".

Supply Isolate Switch (SIS)

This switch is located on the circuit breaker panel and
is |abelled "ON' and " OFF".

When noved to the "OFF" position it isolates the notor
alternator and also the alarmcircuit; blue light and bell

LOAD METER ( AMVETER)

The load nmeter is of the centre zero type, clockw se
nmot oring, and anti-cl ockw se regen brake with a conti nuous
rating zone extending up to 690 anps and an overl oad zone
coloured red for both notoring and when operating in regenerative
brake. One hour rating under full power is 725 anps.

CONTROL CIRCU T

The control circuit consists of battery charging, contro
and small motor circuits, contactor and relay coils, lighting
circuits and air conditioning.

The control circuits are protected from overl oad by nunerous
magneti c circuit breakers and fuses.

A magnetic circuit breaker protects the circuit from an
overload of current in a simlar manner to a thernal type.
It has a magnetic coil and spring | oaded armature plate
i ncorporated in the swtch.

When the anperage exceeds the value of the circuit
breaker, the nagnetic coil overcomes the tension of the spring
and noves the armature plate sufficiently, to permit the switch
to trip off and open the circuit. The toggle portion of these
swi tches displays a white band which provides a positive
i ndi cation of whether the circuit breaker is switched 'on' or
"of f'.
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Three (3) battery fuses are provided and grouped
together in the cabinet adjacent to battery box and protect
the foll ow ng: -

Fromleft to right:-

F. 1 - Battery supply - Positive
F.2 - Battery supply - Negati ve
F.3 - Spare

The fuses in each of these circuits are 60 anmp fuses.

During preparation, the spare 60 anp fuses are to be
tested in the follow ng nmanner: -

1. Operate light switch to ensure light bulb functions.
2. Turn off light swtch.
3. Lay fuse to be tested across the test bl ock

If the fuse is good the |ight should shine.
Fuse Tester

Three (3) auxiliary fuses - Positive, negative and spare
are provided adjacent to the battery fuses and protect fuse
test panels in the battery box and high tension conpartmment.

In the event of the fuse test light not functioning,
check the gl obe is not defective and renew the defective fuse

with the spare provided.

DRI VER S DESK

It is located directly in front of the driver and is
equi pped with the foll ow ng: -

1. Two air brake pressure gauges.

2.  Fl owreter

3. Loadneter (Anmmeter)

4. Pan up buttons front and rear

5. Pan down buttons front and rear

6. Headlight switch (3 position).

7. \Weelslip/slide alarm- Wite Iight.
8. Brake cylinder pressure - Blue |ight.
9. Reset button.

10. Resistance fan failure - Anber |ight.
11. Resistance notch - Anmber I|ight.



Control Panel

1. Timetable light. 2. Blower notor switch. 3. Cab light.
4. Vigilance control button. 5. Demster. 6. Cab heater 1
7. Cab heater 2

Observer's Pane

Cab heater 1.
Cab heater 2.

1. Power Fault light Red |ight.
2. Alternator failure Blue light.
3. Step light toggle swtch.

4. Marker light.

5. Marker Ilight.

6. Cab light.

7. Panel light.

8.

9.

In addition, w ndscreen washers and w per controls are
provi ded for both the driver's and observer's position.

Al arns and Saf eguar ds

The | oconotive is equipped with the follow ng alarns and
saf eguar ds.

1. An alarmbell and buzzer are provided to warn the driver that
one of the safeguards has operated.

2. Coloured lights indicating the various troubles that can occur
in conjunction with the ringing of the alarmbell |ocated at
each driving position and are as follows: -

Power Fault |ndicating Light (PFIL)

Red |ight and bell operates if any of the follow ng occurs.

(a) Fault in traction circuit.
(b) Overcurrent in traction nmotors (straight overl oad operation
1400 amperes).

(c) Overcurrent on nmotor side of notor alternator (high tension).
(d) Opening of the control governor

(e) Overvoltage relay tripped out (2050 volts).

(f) Failure in canmshaft control to respond correctly.

Faults a, b, c, d cause the high speed breaker to open
and this opens the line switches, which will also cause the blue
light to shine.

Faults e, f, only cause line switches to open
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When the (PFIL) Red power fault indicator |ight operates
under power return the accel erating handle or regenerating
handl e to the "OFF" position and press the fault reset button

In the event of the notor alternator stopping the Blue
Failed Alternator light (FAL) will al so shine.
NOTE: There is a tine delay of up to fifteen (15) seconds from
the tinme the reset button is pressed until alarm ceases.

FAI LED MOTOR ALTERNATOR (MA) SET

The blue light will shine and alarmbell will sound in
the event of output fromthe notor alternator being |ost.

In addition the blue light will shine and al arm bel
sound in accordance with the follow ng: -

(i) Motor alternator (AC) control circuit breaker tripped
(ii) Battery charger circuit breaker (BACB) tripped.

(iii) Supply indicator circuit breaker (SIRB) tripped.

(iv) Mai n al ternator supply breaker (ACB) tripped.

Under normal circunmstances, the blue |ight and bel
wi |l be cancell ed when output supply is restored by the resetting
of the circuit breaker

Motor Alternator (MA) Set Fails with both the Blue and Red
Li ghts Shining and Alarm Bell Soundi ng

This indicates a fault on the high tension side of the
nmot or alternator and the probable cause is the notor alternator
overcurrent relay (MACCR) has operated and tripped the high
speed circuit breaker causing the line switches to open and
i solating the 1500 volt overhead supply, which will stop the
not or alternator.

To reset the notor alternator overcurrent relay (MACCR)
operate the fault reset button on the driver's control stand.
This will cancel the red light and bell and i mediately the
nmot or al ternator conmences to produce current the blue |ight
will be extinguished. A tine delay of approxinmately fifteen (15)
seconds appli es.

Wheel Slip/Slide Indicator Light - Wite |ight and buzzer
operates if either of the above occur.

When powering the armature current is reduced to the
af fected wheel and automatic notching stops until wheel slip
is corrected. The tractive effort should be reduced by easing
the accel erating handle toward m ni num position in notch 4 as
wel | as operating the sander button if continual slipping is
experienced.
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When operating in regeneration, the braking effort wll
be reduced to approxinmately 60% of the total value in accordance
with the position of the regeneration handle on the unit affected
until wheel slide is corrected.

When the wheel slip/slide occurs during pneunatic braking
no automatic correction is effected and braking effort should be
reduced in conjunction w th sanding.

If continual wheel slip/slide is indicated a check mnust
be made to ensure all wheels are capable of rotating freely.
If not the unit nust be isolated and considered a failure.

Brake Cylinder Pressure - Blue Light

The brake cylinder pressure blue light is provided to
warn the Driver should the brakes inadvertently apply on the
| oconpbtive or on any trailing |loconotive fitted with this switch
inamltiple unit consist. The light is normally extinguished
whil e ever the brakes are rel eased.

When pressure in the brake cylinder rises to 30 kPa, the
switch closes and the blue |light shines. Upon the pressure,
falling to 10 kPa, the switch opens, the blue |light is extinguished.

The brake cylinder pressure blue light is train |ined
through the junper coupling and will shine on all |oconotives,
when the brakes are applied on one or nore of the | oconptives
inanmltiple unit consist.

Should it be necessary to isolate the air brake on the
No. 1 bogie for any reason, the brake cylinder pressure warning
i ght becomes inoperative.

Brake Cylinder Pressure Blue Light Shines

The blue warning light will shine whenever the brakes are
applied and pressure in the brake cylinders exceeds 30 kPa.

Shoul d the blue warning |ight shine when the | oconpotive(s)
are being operated with the brakes rel eased, i medi ate action is
to be taken to rel ease the brakes in accordance with current
i nstructions.

NOTE: This particularly applies in a nultiple unit
consi st as severe danmage can be caused to a
trailing | oconotive due to the brakes failing
to release froma slight overcharge of the
brake pi pe.
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Fai | ed Resi stance Bl ower Fan Al arm Anber |ight and bell

Power circuit is interrupted automatically. The failed
resistor blower light operates in the event of a failure of a
fan or if any overheating of the starting resistances is
detected by a thermal overheat device. Simlarly, this also applies
in the event of a traction notor blower failing.

Resi stance notch indication Anber |ight.

This light shines on all units when the accel erating
handl e is opened and will continue to shine until all resistance
is notched out of circuit by the automatic action of the canshaft.
i.e. the light shines to indicate to the driver that resistance
isin circuit and continuous operation of this |light beyond a
reasonable tine period will require attention to determ ne the
cause.

It is inmportant to note that forward transition cannot
be achi eved while the anmber light is shining with resistance
remaining in circuit.

Thermal overheat device is a protective device and
operates it any excessive overheating occurs within the starting
resi stances. The anber |ight shines, alarmbell sounds and
power is interrupted

MASTER CONTROLLER

The Reverse | ever, Accelerating handl e and Regenerative
braki ng handl e are assenbled in the master controller

1. Reverse Lever

The Reverse | ever has four positions:-
Forward, Of, Reverse and Isol ate.

Direction in which the | oconptive noves is controlled by
placing this lever in the desired position

The Reverse | ever should be noved ONLY when the | ocomotive
is standing still.

The Reverse |ever can only be inserted and renmpoved from
the master controller horizontally in the "lIsolate" position

The Reverse handl e can be noved only when the accel erating
handl e and the Regenerative brake handle are placed in the
"OFF" positions.
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Removal of the Reverse | ever | ocks the operating controls
of the master controller

When operating the |oconotives in nultiple unit, the
Reverse | ever should be renmoved fromthe master controller in
all the cabs except the driving |ocation

The Reverse |lever is also used for operating the inter-
| ock mechani sm of the entrance door of the high tension
conpart nent .

2. Accel erating Handl e

The accel erating handl e has six positions:-

OFF

POSI TION NO. 1 ( NOTCH DOWN)
POSI TION NO. 2 ( HOLD)

POSI TION NO. 3 (NOTCH UP)
PCSI TION NO. 4 (RUN UP)
POSI TION NO. 5 ( TRANSI TI ON)

The position of the accelerating handle is indicated by
the illum nated indicating plate visible fromthe upper side
of the master controller

The powering notor current and the notor connection in
powering is controlled by the operation of this handle.

The accel erating handl e can be operated only when the
Reverse lever is in Forward or Reverse position and the
Regenerative braking handle in the "OFF" position

Positions 1, 2, 3 are used for | ow speed operations
and permt resistance to be inserted or deleted in "series" to
achi eve desired speed as follows: -

Position 1 (Notch down) Wen the accelerating handle is |ocated
in this position and returned to position 2 a bank of resistance
is inserted in circuit.

Position 2 (Hold) This position is used when desired speed is
achi eved and during notchi ng operation

Position 3 (Notch Up) This position is used to achieve an
increase in speed. By alternating the accel erating handle

bet ween position 3 and 2 positions the desired | oconotive speed
is attained. Each time the handle is placed in position 3
(notch up) and returned to position 2 (Hold) a bank of
resistance is deleted. In this position when all resistance
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is out of circuit and anmber notching light is extinguished the
weak field notches will be autonmatically inserted under the
control OF the accelerating relay. A series of ten (10) starting
resi stances are provided therefore ten (10) separate notching
nmovenents can be nade in the | ow speed notches.

Position 4 (Run Up) This is the normal operating position and
gives the operator flexible control in each conbination

Position 5 (Transition) This position is used to achieve
forward transition only when the notching light (anber) is
extingui shed and the accelerating handle is nonmentarily placed
in this position transition is effected. The accelerating
handl e should then be placed in position 4 to give flexibility
of control.

3. Regenerative Brake Handl e

The Regenerative braking handl e has two positions
"OFF" and "REGENERATI VE BRAKE'

The Regenerative braking handl e can be operated only
when the Reverse lever is in the forward position and the
accelerating handle is in the " OFF" position. There is a hump
gui de between the "Of" and the Regenerative brake positions.

The Regenerative braking effort is controlled according
to the angle position of the regenerative braking handl e.

The detailed function of the Regenerative brake is described
under "Operating procedure”

Regener ati on Brake Contro

Regenerati ve braking can only be used if the reverser
handle is in the forward position

The braking range is set to provide maxi mumto m ni mum
braki ng provided the current and weak field ratio limts are
not exceeded to cause unstable traction notor operation

The maxi mum arnmature current limt of 900 anperes in
braking is gradually decreased to 690 anperes autonatically
during a time interval of ten (10) m nutes to prevent over-
heating of the traction notors. Fromthe above it will be
noted that the braking effort will be gradually reduced after
the initial application even though the regenerative braking
handle is in a fixed position
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The current |imt is reset to 900 anperes by noving the
regenerative handle to "OFF" position and back to regeneration
zone.

Regener ati ve braking speeds are: -
Series - below 70 km h
Series-parallel - above 70 knih

Sel ection of either series or series-parallel under
regenerative braking is automatically controll ed and dependent
on speed; up to 70 knmih series and above this speed series
paral | el conbination. Wen speed falls below 70 knmi h and
regeneration was initiated in the series-parallel conbination
and braking is to continue, then series conbination is to be
selected. This is achieved by shutting off regenerative braking
and then re-applying whilst travelling at the sl ower speed.

A voltage polarity detector (VPD) is provided to detect
that the voltage of the armature circuit is higher than the
over head supply voltage before closing the line switches to
comence braki ng.

MAI'N | SOLATI NG SW TCH

It is necessary for this switch to be closed for any of
the 1500 volt equiprment to operate. The switch is interl ocked
with the doors of the high tension conmpartnent so that the
swi tch cannot be closed unless the doors are closed, and the
doors cannot be opened unless the switch is open, and the
equi pnent eart hed.

The switch is unlocked by inserting the reverser handle
in the "Power On" position

Move reverser handle to "handwheel unl ocked" position

Turn handwheel through full novenment in direction of
arrows.

Move reverser key to "door unl ocked" position and renove.
To | ock door reverse above procedure.

Manual pantograph isolating switches are |ocated inside
the high tension conpartnment and enabl e individual pantographs
to be isolated by the rotation of the spider wheel by opening
a pantograph knife switch, isolating the pantograph fromthe
rest of the | oconotive.
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JUVPER COUPLI NG

The | oconotive is equipped with a pernanently attached
42 pin junper coupling and receptacle.

The 42 pin junper coupling is renmoved fromits dummy
receptacle by turning a small wheel anti-clockwi se to wthdraw
a threaded screw, thus releasing a | ocking clanmp and freeing
the junper head.

When placing the junper coupling in position its face
must be |l ocated with the matching lugs in the receptacle. The
Il ocking clanp is then lifted upwards and secured in position
with the small hand wheel being turned cl ockwi se nmoving the
t hreaded screw in to secure it.

These junper couplings nmust be secured to the dumy
receptacles and not |eft hanging | oose as they are dangerous
in this condition and can cause serious injury to personnel as
wel | as damage to the equi pnent.

When renoving and inserting junper couplings Reverse
handl e should be located in "lIsolate” position to reduce
possibility of injury and burning of contact points.

The receptacle is fitted with a shear pin designed to
permt the junper coupling to be rel eased and avoi di ng danage
to equi pnent in the event of train being parted. Particular
attention should be paid to the shear pin during preparation
and if defective should be rectified prior to departing from
t he depot.

Junper Wring

Pin No. Wre No. Functi on
1 1 For war d
2 2 Rever se
3 3 Poweri ng
4 4 Run UP
5 5 Regenerative Series-Paralle
6 6 " Br ake
7 7 Transi tion
8 8 Faul t
9 Spare
10 10 Overl oad, overcurrent and HB reset
11 11 Pan Up No. 2 end
12 12 Pan cl own No. 2 end
13 13 Brake cylinder pressure indicator

14 CP Control positive
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Pin No. Wre No. Functi on
15 15 Pan Up No. 1 end
16 16 Pan Down No. 1 end
17 BN Battery negative
18 Spare
19 CP Control positive
20 20 Sandi ng contro
21 20 " "
22 22 Conpr essor synchroni si ng
23 CP Control positive
24 Spare
25 CN Control negative
26 CN Control negative
27 27 Wheel slip
28 28 Renot e supply
29 28 " "
30 RT/ 1 Regenerati ve brake pattern voltage
31 RN/ 1 Regenerati ve brake negative
32 CN Control negative
33 VPN Current pattern negative
34 BN Battery negative
35 BN " "
36 A Not ch advance
37 H Not ch hol d
38 B Not ch back
39 Spare
40 40 Resi st ance not ch i ndi cat or
41 VP1 Powering current denmand
42 VP2 Regener ati ve brake denmand

Note: No. 1 and 2 wires are crossed between junction boxes.

OVERLOAD RELAYS, DI FFERENTI AL CURRENT DETECTOR, HI GH SPEED BREAKER

H gh Speed Circuit Breaker is provided to interrupt overl oad and
fault currents and will break the fault current very rapidly
and greatly reduce the resultant arcing damage.

The Hi gh Speed Circuit Breaker is set to open when a
fault or overload occurs in the circuit.
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Overload Relays and Differential Current Detector

Differential Current Detector in case of a fault on the 1500 V
equi pnent the | oconotive is provided with overl oad and
differential current relays which will trip the high speed
breaker and open the line swtches.

Overl oad Rel ays

The overload relays trip if the current flowto the
traction notors exceeds 1400 anps.

The Differential Current Detector trips if the anpbunt of current
flowng into the circuit is different fromthe anmount fl ow ng
out. This indicates an earth fault in the equi prment.

Overload relays are reset by first returning the
accelerating handle to the "of f" position and then by pressing
the fault "Reset" button on the driver's stand.

They shoul d not be reset nore than twi ce in quick
successi on. Repeated settings will damage the equi prent and
may result in a fire.

When the accelerating handle is in the open position
the tripping of the overload relays and differential current
detector is indicated by the presence of the Red Power Fault
i ndicator light on the affected unit and the alarmbell on al
units in nultiple.

Overvol t age Rel ay

This relay is energised during regeneration and opens
the line switches if the voltage which is being generated exceeds

2050 volts. It is reset by returning the regenerative handle to
the "OFF" position.
I ndi cation Red "Power Fault indicator" light on affected |oconotive.

Alarm bell on all units in nultiple.

AUXI LI ARY RELAYS, AR 1 AND 2

Two auxiliary relays are nmounted at each end of the
| oconpti ve adj acent to the respective "Pan up" and "Pan down"
magnet val ves.

An auxiliary relay (AR) nmust be energi sed before the
no volt auxiliary relay (NVAR) will operate and energise the
nmot or alternator contactor (MAC) and Conpressor Contactor (CC)
permtting these auxiliary machines to operate. At the sane
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time the fault alarmcircuits al so becone operative when the
"Pan up" button is pressed and Auxiliary relays (AR) energised.

When the "Pan down" button is pressed, the Auxiliary
relays (AR) are de-energi sed, opening the notor alternator
contactor (MAC) and Conpressor Contactor (CC) before the
Pant ogr aphs | eave the overhead wre.

This ensures that current is not flowing fromthe
overhead wire to the pantograph and prevents any arcing that
may damage the pantograph strips or contact wire due to the
auxiliary machi nes operating.

NOTE: Wien stabling both "Pan down" buttons must be pressed.

Al R COVPRESSCRS

The air conpressors are driven by 1500 Volt electric
nmotors and are controlled in output by an electro pneumatic
gover nor.

Air Conpressor Contro

For the air conpressors to be running it is necessary
for the conpressor contactor circuit breaker on the circuit
breaker panel and the conpressor control switches in the
el ectrical cabinet to be turned "ON' and hi gh tension current
avail able. Also the train control circuit breaker nust be "ON'

The conpressor control circuit is fed through the
conpressor notor circuit breaker and a conpressor governor
synchronising circuit breaker is also provided on the circuit
br eaker panel

The conpressors are under the direct control of the
governor, which is of the square "D' type, |located on the
bul khead of the machi ne conpartment. Each conpressor may
be stopped and started through individual conpressor sw tches
in the | ow tension conpartnent behind the right hand door of
the electrical cabinet. The conpressor notors are protected
i ndividually by a high tension 20 anps fuse nmounted on the
panel in the high tension conpartment.

One (1) spare conpressor 20 anp fuse is provided for
repl acenent Purposes.
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PANTOGRAPH CONTROL

The pantographs are raised by nain reservoir air pressure
when available. |If air pressure is not available a footpunp is
supplied at each end of the |oconotive and after pressing
“Pan up" button, or nanually operating the "pan up" and AR set
pl ungers of the respective magnet valve, the footpunmp shoul d be
operated until the pantograph nakes contact with the overhead wre,
the conpressors conmence to run and sufficient air is available to
mai ntai n contact between pantograph and contact wire.

In the air supply pipe line to the pantograph cylinders
there is an isolating cock which is connected to the interl ocking
mechani smfor the door of the high tension compartnment. This
cock is enclosed in the Hi gh Tension (H. T.) door interlock and
prevents the pantographs being raised until the door is closed
and | ocked.

A two position vented isolating cock is |ocated at each
end of the |l oconotive adjacent to the pantograph nagnet val ves
which isolates the air supply to the respective pantograph
roof cylinder when the handle is placed horizontally and is
used to ensure the pantographs cannot be raised accidentally
when runni ng under dead sections of wiring.

TRACTI ON MOTOR BLOWERS

Two traction nmotor bl owers are provided, one at each
end of the nachine conpartnent and are driven by 415 volt
3 phase power fromthe notor alternator (MA) set.

A toggle switch is provided in each cab on the driver's
control stand to switch the traction notor blowers "on" and
"of f" These switches are connected in parallel and if one
is left "on" in the trailing cab the traction notor bl owers
cannot be turned "OFF' at the driving |ocation

When operating in multiple unit consists a traction
bl ower switch on each trailing unit nust be left "ON' as there
is no control through the junper couplings.

Protection is incorporated in the traction nmotor and
resistor blower fan notor circuits against overheating. |If
the fan motor contactors are not closed within sixty (60)
seconds this is detected by interlocks on the contactors, the
failed resistor blower fan anber |ight and alarm bell operates
and power is automatically interrupted for a period of three
m nut es.
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STARTI NG AND VERNI ER RESI STANCES

A series of ten starting resistances are provided with
sui tabl e bl ower fans for cooling purposes. A thermal overheat
device is provided in the resistance conpartnments to detect
any excessive heating and operates in conjunction with a failed
bl ower fan condition to cause an anber |ight to shine and al arm
bell to sound.

I n addition, under normal operation, the anber |ight
will shine until the starting resistances are notched out of
circuit. In multiple operation the anmber light remains on in
all units when any of the |oconptives are powering wth
resistances in circuit.

Preventi on of damage to the resistances by excessive
heat is effected by the provision that if the resistance bl ower
fan notors fail to start up within sixty (60) seconds, then the
alarmcircuit, anmber light and bell is energised and power
circuit interrupted for a period of three mnutes.

Simlarly, should the thermal overheat heat device
operate, then the alarmcircuit, anber light and bell, is
energi sed and power circuit interrupted.

Under these circunmstances it is necessary to wait unti
t he resi stances cool down and al arm ceases to function, which
may take up to fifteen (15) m nutes.

Control of Resistance Cooling Fan Mdtors

Resi st ance cooling fan notors cool the starting and
verni er resistances. Thirty (30) seconds after power is applied
Nos 1 and 2 cooling fans start. After a further five (5) seconds
Nos 3 and 4 cooling fans start. |If all resistances are cut out
within thirty (30) seconds the fans do not start.

The cooling fans stop three minutes after power is renoved
fromthe starting and vernier resistances.

If any cooling fan contactors fail to close or resistor
bl ower circuit breaker trips, the line switches are opened
automatically within sixty (60) seconds and reapplication of
power is stopped for three (3) mnutes. The failed resistance
bl ower fan anmber light will shine and alarmbell wll sound.
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FAI LURE OF TRACTI ON MOTOR BLOWERS OR RESI STANCE BLOAER FANS

In the event of the failure of a traction notor blowers
or resistance blower fans the | oconptive can only be operated
as a light engine using the | ow speed notches (1 to 3) and ful
series only is available. Notching through resistances nust be
conpleted within sixty seconds with a maxi mum of 400 anperes
per notor during notching.

VWhen operating under above conditions the follow ng
notor currents shoul d be observed.

150 anmperes per notor continuous
230 anperes per motor for 25 minutes
270 anperes per motor for 15 minutes

I f operation cannot be achi eved without exceedi ng above
anperages a relief |loconmotive nust be obtained.

Regenerative braking is not avail abl e under these
condi tions.

WHEEL SLI P AND SLI DE CORRECTI ON

This function is entirely automatic. Weel slip and
slide is detected by generators provi ded on each axle. These
speed and acceleration differences will be detected by the
control system and correction will be made by reduction of
current to the traction motor of the slipping wheel set only.

If the driver receives continued wheel slip indications
he shoul d reduce the current to a | evel where only occasiona
wheel slip conditions occur

If wheel slip exists for nore than two (2) seconds while
operating in resistance notches the main resistance canshaft
will automatically nove backwards one notch

Wheel Slide Protection in Regenerative Brake

If a wheel slide occurs in regenerative braking the
braking current is reduced to approximately sixty percent of
that value set by the position of the regenerative braking
handl e. After wheel slide is corrected the braking current
is restored to the value at which the regenerative handle is
set.



Dem sters

Electric demisters are provided in each cab and supplied
with 120 volt DC power through a Denister circuit breaker on the
circuit breaker panel and controlled by a toggle switch on the
driver's panel in each cab

Hot pl at e

A hotplate is provided in each cab supplied with 240 volt
AC power and each controlled by a three position rotary switch.
Each hotplate is fed through separate circuit breakers on the
circuit breaker panel

Headl i ght s

Twi n seal ed beam headl i ghts are Provi ded at each end and
fed from 240 volt AC power Supply via headlight circuit breakers
| ocated on circuit breaker panel. Each pair of headlights is
controlled by a three position switch |ocated on the driver's
console in each cab. GCircuit breakers are also provided for the
hi gh and | ow beamcircuits, |ocated below circuit breaker panel

Cab Refrigerator

Each cab is fitted with a refrigerator which is of sinple
design and uses air at high pressure for cooling under thernopstatic
contr ol

The cabinet is a top |loading type and has a capacity of
hol ding a water bottle and a supply of foodstuffs which may
require to be kept cool

It is the utnost inportance that engi nenen keep the
refrigerator in a clean and hygienic condition at all tines and
do not place itenms of an odorous nature in them

The air supply to the refrigerator passes through a two
position isolating cock, which is open in the vertical position
and closed in the horizontal position. The cock is |ocated on
t he rear panel of the cabinet.

The air demands for the operation of the refrigerators
is high and to ensure sufficient air supply is available for
ot her essential equi pment on the |oconotive, it is essentia
t hat before vacating the cab, Enginemen close off the air supply
to the refrigerator by placing the two position isolating cock
in the horizontal position and ensure that only one refrigerator
is in use at any tine.



- 28 -
Al R CONDI TI ONI NG

Air conditioning is provided in both | oconotive cabs with
415 V AC power supplied fromthe notor alternator (MA) set.

To avoid wear, the air conditioning unit in unoccupied
cabs shoul d be switched off.

Each air conditioning systemconsists of two separate
units, the conmpressor condenser unit and evaporator unit. The
conpressor condenser units are nounted on the right hand wall
of the loconotive at both ends and contain the circuit breakers
for each unit. The evaporative unit contains the air circulating
fan, cooling coil, heaters, thernpstats and sel ector swtch.

A main air conditioning circuit breaker is |ocated below the
circuit breaker panel

A test key switch is provided for nmaintenance purposes.

The selector switch is | ocated above the Driver's seat just
bel ow roof |evel and is |abelled:-

Heat Hi gh, Heat Low, Of, Auto, Cool, Vent.

Shoul d the MA set fail the air conditioning will be
i noperati ve.

Air nozzles are |located bel ow roof |evel towards the
front of the cab and can be used to direct the flow of air by
both the Driver and observer.

Cab heating is best achieved by using the individua
cab heaters in front of the Driver and Cbserver in conjunction
with the heaters in the air conditioning unit.

The heaters in each cab are supplied with 240 volt A C
power through cab heater circuit breakers | ocated on circuit
breaker panel. Each heater is controlled through a H gh - Low
switch on the respective consol es.

VI G LANCE CONTROL EQUI PMENT

The vigilance control equipnent fitted is the EH type
with a solid state timng unit controlling a penalty application
magnet val ve whi ch upon being de-energised will exhaust brake
pi pe pressure to atnosphere, i.e., the systemis fail safe.

Al'l current instructions applicable to both normal and
emer gency wor ki ng procedures for the E.H type vigilance contro

will apply.



Battery Switch

Bef ore opening, close both Driver's brake val ve isolating
cocks. Vigilance control penalty valve when de-energised will
dunp brake pipe pressure.

This action is necessary to ensure the vigilance contro
is isolated by closure of the isolating cocks before the
electrical circuit to the penalty magnet valve is interrupted
by opening the battery switch.

| SOLATI NG COCKS

Bel ow t he Foot pl at es

1. Two nmain reservoir pipe cocks at each end of the | oconotive.
2. One brake pipe cock at each end of the |oconotive.

3. Two sets of independent application and rel ease cocks at
each end of the | oconotive.

4. Two brake cylinder isolating cocks, left side.

5. Main reservoir isolating cock, left side.

In the Cab

1. Brake valve cut off valves, one on each brake pedest al
2. Brake pipe emergency cock adjacent to the brake pedestal

3. MU valves for isolating independent brake, one on each
brake pedest al

4. Refrigerator isolating cock, on side panel of refrigerator
in each cab.

5. A snall conpartrment is provided adjacent to the hotplate in
which the follow ng are | ocated: -

i) Hor n

ii) W ndscreen w pers and washers

i

i) No. 2 end. An additional isolating cock is provided
for the above equi pnent.



In the Engi ne Room

N

AW

4

10.

Bul khead behind No. 1 Cab
Pant ograph isolating cock No. 1 end.
Horn change- over cock
H gh Tensi on door interlock
Vi gi l ance control energency application val ve.
Control air reservoir.
Conpr essor gover nor.

Control valve on brake equi pnent stand isolates |oconotive
aut omati c brake.

Dead | oconotive device on brake equi pment stand.

Two sandi ng nmagnet val ves, right side engine roomwall.

Pant ograph i solating cock, No. 2 end.

NOTE: The control valve isolating cock is |ocated

on the brake pipe and when cl osed, only
i sol ates the automatic portion of the brake,
i.e., the independent brake is operative
with the isolating cock closed.

CI RCU T BREAKERS AND SW TCHES

The following circuit breakers are provided on the circuit

breaker panel and protect the various circuits on the | oconotive
in accordance with the follow ng: -

1

Battery Charger (BACB) - Battery charger, supply
i ndicator circuit breaker
(SIRB) and supply Indicating

rel ay.
Mtor alternator control (MACB) - Mtor alternator contro
circuits.
Mot or al t ernat or output (ACB) - Motor alternator output.
Traction notor bl ower (MBB1) - Traction notor bl ower

(MBB2) circuits.



10.
11.

12.

13.

14.

15.

16.
17.

18.

19.

Resi stor Bl ower notor (RBB11)
( RBB12)
( RBB21)
(RBB22)

Pil ot Mdtor Control (PMB)

Bl ower notor control (BMCB)

Train control (TCB)

Pant ograph Control (PCB)
Control circuit (main) (CCB)
Control positive (CPB)

Regenerati ve brake contro
Vi gi l ance Control (VCB)
Headl i ght (HLB)

(HLBB)

( HLBD)
Heat er (CHB1)

(CHB2)
Dem ster (DB)
Hot pl at e ( HPB1)

(HPB2)
Conpressor Control (CMCB)
Compressor Synchroni se (CSB)
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(RBO)

Resi st ance bl ower
fan nmotor circuits.

Mai n supply to the
master controllers and
canshaft pilot notors.

Tracti on notor and
resi stance fan bl owers
control circuit.

Mbtor al ternator contactor
for supply to notor
alternator (MA) set,
Conpressor Control Circuit
and control positive through
the reverser contacts.

Pan up, Pan down and
auxiliary relays set and
trip coils. Mtor

al ternator and conpressor
operation.

Traction contro

Master Controller supply

t hrough the contro
governor and regenerative
brake control. Sanding
magnet and reset buttons

t hrough reverser contacts.

Regenerative brake contro
circuits.

Vi gil ance contro

Headl i ght Circuit
Hdl i ght bright)bel ow circuit
Hdl i ght dim )breaker pane

Cab heater No.1 end.
Cab heater No.2 end.

Denmi ster circuit.

Hot pl ate No.1 end.
Hot pl ate No-2 end.

Conpressor contro
bot h conpressors.

Conpr essor synchroni si ng
circuit.

circuits.

circuits.

circuits,
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20. Fault Breaker (FB)
21. Lighting Control 1 ) (LCB)
22. Lighting Control 2 ) (LCB)
23. -
24. -
25. Machine roomlights (MRLB)
26. Supply Indicator Relay (SIRB)
27. Remote supply (RSB)

(seal ed open)
28. Main air conditioning supply
El ectrical Cupboard
Conpressor control sw tch (CMS1)
Conpressor control sw tch (CMS2)
Control circuit cut out switch (CCOS)

Sequence test switch (SQ TEST SW TCH)

1

Fault, lights, bell and
buzzer.

No.1 end lights - cab

ti met abl e, coupler, steps,
nunber, marker and panel
No.2 end lights - cab

ti met abl e, coupler, steps,
nunber, marker, panel and
toilet.

Machi ne room |ights and high
tensi on conpartment |ights.

Operates blue light and bel
to indicate | oss of notor
alternator (AC) supply.

Al arm al so operates in the
event of this circuit
breaker tripping

Conpl etes circuit fromthe
source of supply on another
| ocomotive in the case of
flat batteries.

Supply to both air
condi tioning units -
circuit breaker pane

bel ow

Machi ne conpart nent
Functi on

No. 1 Conpressor control

No. 2 Conpressor control

Power control circuits.

Testing control circuits.

PREPARATI ON

In the event of any equi prent
| abel l ed "Not to be used", or
such equi prent

entry in the Log Book,

bei ng found "cut out"

unl ess

in the absence of a rel evant

must be "Cut In".

I f any authorised enpl oyee be at work on an electric

| oconptive at the time when the driver
and if such work is likely to affect
the driver

testing operations,
the electrica

or air equipnent,

arrives to commence

nmust not proceed

with the testing operations on the | oconotive concerned, or
cause the | oconmotive to be noved,

unt i

t he work has been



conpl ete
end of t

Wen an

pr ocedur
stabling
Char gema

Preparati on
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d and all danger discs renoved fromthe departure
he | oconoti ves.

electric locomptive is stabled at a depot, the

e outlined for stabling rmust be carried out by the
driver, unless instructed not to do so by the Shed
n

n Driver's Daily Report Sheet and Reverser handle.

at | oconotive peruse Log Book and commence preparation

ollowing itens are to be checked: -
ke is applied.

e accel erating handl e, regenerative handle are in

"of f", Reverse lever in "lIsolate", and renpved.

brake val ve cut off in "OQUT" MJ2A valve in
osition.

ches on driver's and observer's consol es not required
nd of f.

ed to machi ne conpart nment

breaker panel left wall.

nmreter for accuracy of zero reading.
attery swtch.

Indicating switch (S.1.S.) "ON'

cuit breakers up and on except renote supply (RSB)

which is sealed in the open position

pare gl obes supply in adjacent rack

ir cocks on bul khead behind No. 1 cab

bt a
On arriva
at No. 1 end.
No. 1 Cab
The f
1. Hand bra
2. Check th
3. Driver's
"Dead" p
4. Al swt
are up a
Proce
Check
(a) Circuit
(b) Check a
(c) Coseb
(d) Supply
(e) Al cir
(f) Check s
Check a
Vigilan

positio
Check f

ce control sealed and all air cocks properly
ned.
i re extinguishers in machi ne conmpartnent during

preparation for charge and check sea

Sander

magnet val ve isolating cocks (R wall).



Check el ectrical cupboard
Control cut out switch (CCOS) is in "ON' position
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(through snmall door): -

isin 'normal'.

Conpressor notor rotary switches (CM1 and 2) are in

(a)
(b) sequence test switch
(c) or

"ON' position.
War ni ng.

Engi nemen are warned agai nst opening the electrica

cupboard as 240 volt electrical current is present. On no
account are the doors to be opened while the pantograph is in

the raised position or

notor al ternator operating.

Check sandi ng nagnet val ve isolating cocks open (R wall).
Check brake control valve and dead engi ne cocks correctly
positioned, |ocated under traction notor blower No. 1 end.
Operate reverser handle in high tension door interlock
Check high tension fuses are in position and spare fuses:-

1 x 20 anpere H. T. fuse (conpressor).

1 x 10 anpere (no volt relay, polarity detector).
Check manual pantograph isolating switches are correctly

| ocat ed.

Ensure high tension door interlock properly | ocked.
Check motor alternator circuit breaker (ACB) is in "ON'

position on right wal
end.

No. 2 end

(a)

(b)

(c)

(d)

(e)

Driver's brake val ve
MJ2A val ve in "dead".

| adjacent to traction notor blower No. 2

cut out valve in "OUT".

Al switches on driver's and observer's consol es not required

are turned "off".

I nsert reverser hand

e in "lsolate" position and nove to

"Off" position (centre).

Press pantograph rai se button.

If no main reservoir

pressure is available the pantograph

is raised by using a footpunp (one each end of the

| oconoti ve).

In case of insufficient nain reservoir air pressure the
alarmbell will sound and the Red Power fault |ight (PFL)
wi || shine because the high speed breaker will not close
until 485 kPa pressure is attained. The Blue Fail ed
Alternator light (FAL) will also shine.

Check line voltage is normal (1100-1500 V DC)
Note: If the line voltage is |less than 1100V the high

t ensi on machi nes wil |

not operate.
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VWhen 485 kPa Control air pressure is available return
reverser handle to "OFF". Press Overload reset button (ORB)
whi ch shoul d cause hi gh speed breaker to cl ose, Red Power
Fault light and Blue Failed Alternator |ight to be extinguished,
also alarm bell to cease soundi ng.

When the nptor alternator comrences to run 415V 50HZ
t hree phase power will be fed to the control and auxiliary
circuits.

Wth main reservoir fully charged to 700-800 kPa open
brake val ve cut off cock and MJA val ve and test brake as
foll ows: -

1. The independent brake valve is to be in the 'application'
position and the autonmatic brake valve in the 'rel ease’
position. The brake valve cut off valve set at 'IN and
MJ valve in the 'l ead or dead' position on the brake
pedest al being tested.

2. Check the main reservoir, brake pipe and equalising reservoir
pressures. The brake pipe and equalising reservoir pressure
shoul d be 500 kPa. The nmain reservoir pressure 700 to 800 kPa.

3. Place the independent brake valve in the 'rel ease' position
and depress the vigilance control acknow edgnment button
The flashing light is to be acknow edged, whil st the brake
test is being carried out.

4. Place the automatic brake valve in the m ni mum reduction
position and note that a mni mum reduction of 50 kPa takes
place in the equalising reservoir and brake pipe pressures.
The brake cylinder pressure should rise to between 70 and
105 kPa.

5. Release the engine brakes with the i ndependent brake by
depressing the handle in the '"release' position until a ful
rel ease of brake cylinder pressure is obtained.

6. Place the auto brake valve in the 'service application' zone
and reduce the equalising reservoir and brake pipe pressure
by 70 kPa. Note that the regulating and relay val ves
function and the brake cylinder pressure increases.

7. Conduct a power and sand test. Place brake valve cut off
valve in the 'out' position, check the brake piston trave
iswithinrequired limts and sands are working correctly.
Not e that the brake pipe pressure has not seriously reduced
or increased with the brake valve cut off valve set in the
"out' position.



10.

11.

12.

13.

14.

15.

16.

- 36 -

Regenerative Brake Test. Place the reverser in the 'forward'
position, and set brake valve cut off valve in the "in'
position. Move the regenerative handle to the braking
position. Note that mnimmbrake cylinder pressure rel eases.
When the brake cylinder pressure has rel eased, reduce the
brake pipe pressure to bel ow 250 kPa. Note that the

| oconmoti ve brakes re-apply. Move the regenerative handl e

to the 'off' position.

Pl ace the automatic brake valve handle in the 'rel ease
position. Note the brake pipe and equalising reservoir
pressure is restored and the | oconotive brakes rel ease.

Move the accelerating handle to position 3 and back to
position 2. Note the load nmeter (ammeter) reading indicating
that the pneumatic control switch has closed. Fully apply the
i ndependent brake and check the brake cylinder pressure

rises to 325 kPa. Move the accelerating handle to the 'off'
posi tion.

Pl ace the automatic brake valve in the energency application
position. Note that a heavy reduction occurs in the brake
pi pe and equal i sing reservoir pressure.

Move the automatic brake valve handle to the 'rel ease
position and note that the flow neter functions correctly.

Pl ace the independent brake valve handle in the 'rel ease'
position w thout depressing handle and note that the brake
cylinder pressure rel eases.

Open energency cock at base of pedestal and check that brake
pi pe is quickly and considerably reduced in pressure.

Mai nt ai ni ng feature check

Cl ose energency cock and fully recharge brake pipe.

Pl ace auto brake valve handle in service zone and reduce
brake pipe pressure by 70 kPa. Leave handle in this position.

Open energency cock slightly to vent brake pipe and note that
brake pipe pressure remains constant at the reduced |evel.

VWi le the brake test is being conducted, the cutting in and
out point of the governor is to be checked.
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Rai se and | ower pantographs to ensure correct operation
Set switches as required.

| sol ate brake equipnent.

Pl ace reverser handle in "lsol ate" and renove.

Al'ight fromloconotive cab on driver's side.

- Exami ne front of |oconotive, checking all air cocks are cl osed
and air hoses properly secured to dunmy couplers. Check
automatic coupling in good condition and operates correctly
al so junper coupling in good condition and properly secured.

- Pass down the side of the | oconotive, exam ne brake shoes and
rigging, springs etc. Check that brake cylinder isolating
cocks are open, sands fl ow adequate and sandpi pes set to
rail, main reservoir isolating cock open, conpressor oi
| evel checked by lifting filler cap, main reservoirs are
fitted with self draining val ves.

- Enter cab at No. 1 end, carry out instructions as previously
detailed in No. 2 cab, lower and raise pantographs to ensure
correct operation. Lower |eading pantograph if it is not
required.

- Set required tail and number Iights.

Al'ight fromloconotive on driver's side.

- Pass al ong | oconotive checking as previously and including
battery box and condition of spare fuses.

- Check red flags, detonator headlights, w ndscreen washers,
wi pers, marker gauge and interior |ights.

- At departure end, set up for operation and rel ease hand
br akes.

OPERATI ON PROCEDURE

Acceleration in Series

When starting fromrest the "Accelerating Handle" is
noved from " OFF" and shoul d be operated between "Notch 3" and
"Notch 2" (Hold) which advances the "Resistance Cam Switch"
one step at a time until drawgear slack is taken up. In the
Manual Advance (Notch 3) maxi mum current of 1100 anperes
(for 10 seconds) is available if required providing adhesion
will permit. The "Accelerating Handl e" can be located in
Notch 4 in the | owest position when the | oconotive wll
automatically notch through to the Full Series Wak Field.

By advancing the "Accelerating Handle" in Notch 4 zone
(towards Notch 5) acceleration can be increased within the
adhesion limts up to the maxi mum of 900 anperes accel erating
current for 5 mnutes.
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VWi le operating in Notch 4 if a reduction in speed is
required, the "Accelerating Handle" is returned to m ni mum which
will reduce the current to the traction motors. |If a further
reduction in speed is required, the "Accel erating Handl e" is
noved back to Notch 1 (Notch down) and returned to Notch 2
(Hol d). Adopting this nethod manual |y notching backward one
step at a time controlling current to the traction nmotors can
be achi eved.

Transition from Series to Series-Paralle

If a further increase in speed is required providing the
resi stance notch light is not illuninated the "Accel erating
Handl e" is nmonentarily placed in Notch 5 (Transition) and
returned to Notch 4 causing the transition to Series-Paralle
conbi nati on, automatic notching occurs through to Series
Paral l el Weak Field. Using the "Accelerating Handle" in this
zone, accelerating current can be varied from 340 anperes to
900 amperes thus enabling the driver to control his accelerating
rate. \While operating in Notch 4 if a reduction in speed is
required the "Accel erating Handl e" can be noved back, thereby
reducing the current to the traction notors.

Transition from Series-Parallel to Paralle

If a further increase in speed is required whilst operating
in Series-Parallel the "Accelerating Handle" is nmonmentarily placed
in Notch 5 (Transition) and returned to Notch 4 causing transition
to the Parallel conbination (providing resistance notch light is
extingui shed). Once again automatic notching will occur through
to Weak Field and by varying the "Accel erating Handl e" position
accel eration current can be controlled between 340 anperes to
900 anperes.

VWil e operating in Notch 4 if a reduction in speed is
requi red, the "Accel erating Handl e" can be noved back thereby
reducing the current to the traction notors.

Speed Reducti on

If a speed reduction is required, return accel erating
handle to the "OFF" position until desired reduction in speed
is achieved then return the accelerating handle to the appropriate
position e.qg.

Note. There is no backward transition as on a 46 class | oconpoti ve.

If a speed reduction is required fromseries-parallel or
paral |l el conbinations the accelerating handle is returned to "OFF"
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position and then placed in Position 4 where the | oconotive

wi Il keep notching automatically to maxi mum series weak field
position. |f the obtainable speed in this conbination is not
sufficient, series-parallel conbination is selected by noving

the accelerating handle to Position 5 nonentarily from"OFF"
position (providing the Resistance Notch |light is extinguished)
the control circuit will be established and transition effected.
Thi s manoeuvre is repeated if a higher conbination to Parallel is
required.

Shunting and Low Speed Control in Series Conbination

From the "OFF" position advance the accelerating handl e
to Notch 3 which noves the resistance canshaft one step forward.
The handl e is operated between Notch 2 (Hold) and Notch 3
(Notch up) until the desired speed is obtai ned when the handl e
is maintained in Notch 2 (Hold).

If a reduction in speed is required the accel erating
handl e is returned to Notch 1 (Notch down) and back to Notch 2
(Hol d) which noves the resistance canshaft one step backward.

This is repeated until the desired reduction in speed
i s achi eved.

Operating through Water

Under no circunstances should the | oconotive be operated
t hrough water that is deeper than 100 nmillinetres above rai
| evel and speed nust not exceed 3 kilometres per hour

Operation over points and crossovers

When operating the | oconotive at speeds in excess of
40 km h reduce the motoring current by returning the accel erating
handl e to the mininumcurrent position in Notch 4 seven seconds
before the | oconptive reaches a railroad crossing or points.

When operating in regenerative braking reduce the
regenerative handle to mni num position as above.

This action is required to mninmse brush bounce and
t hereby reduces fusion danage between the carbon brushes and
comutators of the traction notors.
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REGENERATI VE BRAKE ClI RCUI T

There are two stages of regenerative braking. The six (6)
traction notor armatures are either connected in series or in
Series-parallel with 3 notors in series in each group. The six
traction notor fields are separated fromthe high tension circuit
and connected in series in both stages. The fields are supplied
by neans of an exciter rectifier and step down transfornmer from
the 415 V auxiliary supply fromthe notor alternator (MA) set.

The armount of regenerative braking is controlled by
variation of the traction notor field current.

Regenerati on Brake Contro

Regenerative braking can only be obtained if the reverser
handle is in the forward position.

The braking range is set to provide maxi mumto mini num
braki ng provided the current and weak field ratio limts are not
exceeded to cause unstable traction notor operation

The maxi mum armature current linmt of 900 anperes in
braking is gradually decreased to 690 anperes automatically
during a tine interval of ten (10) nminutes to prevent overheating
of the traction motors. Fromthe above it will be noted that the
braking effort nmay be gradually reduced after the initia
application even though the regenerative braking handle is in a
fixed position.

The current linmt is reset to 900 anperes by noving the
braki ng handle to "OFF" position and then returning it to the
br aki ng zone.

When the speed is nore than 70 km h braking occurs wthin
the series-parallel conbination automatically. Wen the speed is
nore than 30 kmih and between 70 km h series conbination is
sel ected automatically. In the event of the braking conbination
needi ng to be changed the regenerative braking handle is to be
returned to the OFF position and braking will then be established
upon t he opening of the regenerative braking handle in the correct
conbi nati on.

A voltage polarity detector (VPD) is provided to detect
that the voltage of the armature circuit is slightly higher than
t he overhead supply voltage before closing the line switches to
commence br aki ng.
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LOSS OF OVERHEAD POVER

Loss of overhead power to a | oconptive can arise from
two possible causes, nanely:-

(i)

(ii)

A fault within the electrical equipment of the
electric rolling stock

Loss of supply to the overhead wiring caused
by an overhead wiring fault or by | oss of
supply to a sub-station.

Electric Loconptives - Single Units

(i)

(ii)

(iii)

(iv)

(v)

(vi)

As soon as possible after the initial |oss of
power, return the accelerating handle to the "off"
position and if using regenerative brake, the
regenerative handle to the "off" position

Avoi d stopping with any portion of the train on

a bridge, viaduct, catch-points, crossing or in

a tunnel, under an air gap, or any position
likely to obstruct trains on another |ine.

If supply is not available two nminutes after

the initial |loss of power, the driver should
switch of f notor generators and conpressors,

| ower pant ographs, observe that they are | owered
and charge storage reservoir.

Four minutes after the initial |oss of power
the driver should rai se one pantograph and
arrange to have it carefully observed when it
makes contact with the overhead wire.

If a flash occurs and power goes off inmediately,
as indicated by the Iine voltrmeter in the
driver's cabin. It is probable that there

is a fault on the loconotive. |If such is the
case, the pantograph should be | owered and
arrangenents made for a relief |oconotive to

be obt ai ned.

If power is restored and renains restored,
proceed.

If there is no flash at the pantograph and
power is not restored the pantograph should be
| ower ed.
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(vii) The pantograph should be raised after a further
period of two minutes for a simlar test. |If
there is no indication of return of power it
shoul d be | owered again. The observer should
then be sent to conmunicate with the nearest
si gnal - box.

(viii) The driver should act on instructions received
fromthe Signal man and, unless he has definite
know edge that his |oconotive is defective, he
shoul d raise a pantograph every five mnutes
to test for the return of power and |ower it
i f power has not been restored.

(ix) He shoul d make arrangenents for the securing and
protection of the train as required in accordance
with the regul ati ons.

Electric Loconntives - Miltiple Unit

In the case of electric |oconotives in multiple unit
consists, the driver should carry out the instructions detail ed
above for single unit electric | oconotives except that operation
(iii) should be applied to one pantograph of the |eading
| oconoti ve, and operation (vii) to one pantograph of the trailing
| oconoti ve.

Protection of Train

The train crew nmust make arrangenments for protection
of the train where required in accordance with the provisions
of Rul e No.243, 244 or 245 where applicable.

Loss of Overhead Power on Heavy Gradients

I f overhead power is lost when a train is ascending
or descending a heavy gradi ent an i medi ate application of
the automatic air brake is to be nade to stop the train
which is then to be secured by the application of sufficient
hand brakes to hold it stationary on the grade and the
automatic brake released. This instruction nmust be observed
at all times, as it is essential that the train be brought
to a stand before main reservoir pressure has been depl et ed.
When power is restored, full main reservoir pressure nust be
obt ai ned before the hand brakes are rel eased.
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PANTOGRAPHS

Most wear on the overhead wire is caused by passage of
current to the pantograph strips rather than by friction
between wire and strips. It is therefore desirable at al
ti mes when hauling a train to operate with both pantographs
raised. The current density at the pantograph strips is
t hereby kept as | ow as possible and the rate of wear on the
overhead wire kept as | ow as possible.

The nunber of pantographs to be raised is summarised
bel ow: -

Nunber of pantographs to be raised on
each | oconotive
Met r opol - | Rhodes and | Nepean Kat oonba
Locati on itan Area | Gosford Ri ver and
Bet ween pl aces general Iy | Li ver pool Bri dge and | Lit hgow
st at ed and Kat oonba
G enl ee
Li ght Engi nes
one, two or three 1 1 1 1
| oconmotives (d)
Haul i ng Trains
single | oconotives
any speed 2 2 2 2
Two units coupl ed
bel ow 90 kni h 1 2 2 2
above 90 km h 1 1 (a) (a)
Three units coupl ed
any speed (c) 1 1 2 1(b)
NOTES: The rear pantograph should normally be raised where

only one is permtted.

(a)

Speed not to exceed 90 kmh on this section

(b) Two pantographs should be rai sed on each | oconotive
bet ween Lithgow and Bell only in the up direction
(c) Loconotives must not be operated in parallel

(d) Light Ioconotives nmay run at normal track speed.
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(e) To conply with these instructions, it will be necessary
for drivers of coupled electric |oconptives to raise
and | ower the pantographs, if necessary, when passing
the foll owi ng points:-

West : Penrith - Katoonba - Bell (up only)
North: Rhodes

Sout h:  Liverpoo

North Shore: Hornshy

(f) Pantographs may be raised or lowered with the | oconotive(s)
in notion, providing the accelerating handle is first noved
to the off position. It is inportant to ensure at al
times that pantographs are in the fully raised or |owered
position, to avoid damage to overhead equi pnent.

MULTI PLE UNI T OPERATI ON

These | oconotives can only operate with other 85 cl ass
| ocomptives in a multiple unit consist. At all other tines,
should it be necessary to operate with | oconotives of different
types then both units nust be nmanned.

When operating with multiple units, the normal practice
is for all |oconpotives to have the junper couplings inserted
bet ween them thus providing for control of all |oconotives
fromthe | eading driver's cabin.

The | oconptives are to be prepared as described in
preparation duties.

Each | oconotive is equipped with a 42 pin junper
coupling at each end and suitable air hose couplings. Wen
the | oconmotives are coupled for nultiple unit operation, one
junper coupling is to be connected between the | oconotives.
The brake pipe and main reservoir, No. 3 control and No. 4
i ndependent rel ease air hoses are to be coupled and al
relative air hose cocks opened.

Control and Brake Val ve Handl es

When operating with units in nultiple unit consists,
reverser handle, automatic brake val ve handl e, and the
i ndependent brake val ve handl e should be in position on the
appropriate equipnent in the |leading driver's cabin
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In all other cabs in the | oconotive consist the reverser
must be renoved fromthe control stands in "lsolate" position
Brake equi prent cut out in accordance with instructions and
notor alternator switch left "ON'

CHANG NG OPERATI NG STATI ONS

The following procedure is to be adopted when changi ng
operating stations.

1. Fully apply the independent brake and place MU. valve in
the trail position. Mve the independent brake val ve
handl e to the rel ease position, w thout depressing it and
renove the handl e.

2. Reduce the brake pipe pressure by nmaking a 150 kPa brake
pi pe reduction with the automatic brake val ve and pl ace
the brake valve cut off valve in the "out" position. Mve
the automatic brake valve handle to the "handl e out" position

3. The accelerating and regenerative brake handles are to be
in the "off" position and the reverser handle placed in
the isolate position and renoved. The notor alternator
will stop when the reverser handle is nmoved to the "Isolate"
posi tion.

4. The traction notor blower switch is to be turned "of f".

5. The driver is to remain at the control stand being vacated
with the automatic brake valve in the "handl e out" position.

6. The observer is to proceed to the stand being cut in, fully
apply the hand brake, insert the independent brake val ve
handl e, place the MU. valve in the "lead or dead" position
rel ease and fully apply the brakes.

7. The driver is to observe that the brakes have rel eased and
applied and not |less than 285 kPa is indicated on the brake
cylinder gauge, and renove the autonmatic brake val ve handl e.

8. Proceed to the control stand being cut in with the autonmatic
brake val ve and reverser handle, insert the reverser handle
and place the brake valve cut off valve at the "in" position

9. The brakes are to be tested in the normal manner and the
observer is to rel ease the hand brake under the driver's
supervi si on.



- 46 -

10. Move the reverser handle fromthe isolate position, turn
on the traction notor blower switch and press the fault
reset button to restart the notor alternator. The failed
alternator blue light and bell will operate for approximtely
thirty (30) seconds due to it being necessary for the
alternator output to exceed a predeterm ned voltage before
t he al arm ceases.

Note: \When the reverser handle is noved to the isolate position
the high speed circuit breaker trips and opens the |ine
swi tches, which stops the alternator.

AVALGANVATI ON AND DI VI SION OF UNI TS

Mul tiple Unit Operation

Instructions and Anal gamati on

85 class electric | oconpntives may be operated in nultiple
unit consists of two, three and four with their own type.
When operating in conbination with other units all |oconotive
types nust be nanned.

Coupling of Units for Miultiple Unit Operation

1. Wen the unit is prepared, place in position and secure with
t he i ndependent brake in the application position, hand
brake to be appli ed.

2. (a) Note the brake pipe and brake cylinder pressure.

(b) Accelerating and Regenerative brake handles to be
in the 'off' position.

(c) Move the reverser handle to the 'isolate' position

3. Ontrailing unit:-

(a) Move the trailing unit onto the |eading unit and
engage the automatic couplings. Test pull to ensure
that they are properly coupled. Secure the autonatic
coupling | ocking catch in position

(b) Reduce the brake pipe pressure to 350 kPa and pl ace
brake valve cut off valve in the 'out' position

(c) Reduce the brake cylinder pressure to 150 kPa.

(d) Renmpove the automatic brake val ve handle in the
"Handl e out' position. Place the MU. valve in the
"trail' position and renove the independent brake
val ve handle in the rel ease position
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(e) (i) Accel erating and Regenerative brake handles to
be in the 'off' position

(ii) Place the reverser handle in the '"isolate' position
and renove

Coupl e the brake pipe, main reservoir, No. 3 control and
No. 4 | ndependent release air hoses and open the associ ated
cocks.

Note that the brake pipe and brake cylinder pressures

build up on the air gauges to the sane setting as on the

| eadi ng unit.

Supervi se the insertion of the junper coupling.

The reverser and brake valve handles are to be suitably
located in the No. 1 end driver's cab

On leading unit:-
(a) Test the operation of the pantographs.

(b) A check is to be made between the units to ensure
that there is no | eakage on the air hose connecti ons.

(c) Release the hand brake.

(d) Move the reverser handle fromthe isolate position
with the traction notor blower switch on, press the
fault reset button to restart the notor alternator

(e) Proceed with normal operation

Coupling for Multiple Unit Wrking - Cbserver's Duties

1

Upon preparing to couple the units, open and centre the
automatic couplers to ensure they engage when brought together

When the automatic couplers are brought together, wait
until the driver test pulls the couplings to nmake sure
that they are properly engaged. Then secure the autonatic
coupling locking latch in position

Coupl e up the brake pipe, main reservoir and one set of
i ndependent brake air hoses.

When driver signals, open the air hose cocks between the
units.
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5. Ensure the junper head is inserted correctly.
When inserting the junper coupling, make sure of a firm
footing. Also examne the junper coupling pins to ensure
they are not bent or damaged.

NOTE: In all cases where tine is allowed for the turning of
units and piloting | oconotives to whistling out point,
such duties must be performed by the observer.

MULTI PLE UNI T OPERATION - DI VISION CF UNITS

When units are being divided in nultiple unit working
either in depots or at stations enroute to suit traffic
requi renents, the follow ng procedure is to be adopted: -

1. \When the | oconotives have been brought to a stand, they
are to be secured with a full application of the independent
brake and hand brakes are to be applied.

2. The observer is to renove the junper coupling and secure it
in the dummy receptacle.
Cl ose the brake pipe, main reservoir and independent brake
pi pe air hose cocks and uncouple the air hoses.

3. Onthe Trailing Unit:-
Pl ace the automatic and i ndependent brake valve handles in
position. Myve the MU valve to the 'l ead or dead' position
and fully apply the independent brake. Place the brake valve
cut off valve at the "in" position and nove the automatic
brake val ve handle to the rel ease position

4. The observer will then ease the Driver up, disengage the
automatic couplers and attach air hoses to the dummy
coupl ers.

5. Two wooden chocks are to be | ocated on each side of the
No. 2 wheel of the stationary |oconotive.

6. On leading |oconotive, proceed with normal operation
STABLI NG

VWen the | oconptive has been brought to a stand at the
poi nt of stabling the follow ng duties should be carried out.

1. Fully apply the independent brake and place MU. valve in the
trail position. Mve the independent brake valve handle to the
rel ease position, w thout depressing it, and renove the handle.
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2. Reduce the brake pipe pressure by nmaking a 150 kPa brake
pi pe reduction with the automatic brake val ve and pl ace
the brake valve cut off valve in the 'out' position. Mve
the automatic brake valve handle to the "Handl e out" position

3. The accelerating handle is to be in the 'off' position, the
Regenerative handle in the 'off' position, the reverser
handl e placed in the 'lsolate" position and renoved.

4. Press Pan down buttons to | ower pantographs.

5. Wen | eaving | oconotive, open battery switch, close al
wi ndows and doors.

6. Renove the reverser handle in isolate position
Enter all defects in the | og book.

7. Chocks to be placed each side of No. 2 wheels.
PGSI TI ONI NG OF CONTROLS FOR HAULAGE OF DEAD LOCOMOTI VES

Shoul d a |l oconotive fail and be left at a station, the
qualified Driver, prior to leaving the unit nust secure the
| oconotive by nmeans of the hand brake and carry out nornma
stabling duties and | eave the unit in order vide instructions
relating to the haul age of the unit.

An el ectric |loconotive of any type when required to be
haul ed dead nust not be attached to a train unless a qualified
Mechani cal and El ectrical Equi prent Branch Technical O ficer or
Technici an has certified to its fitness to be hauled. \Where
possible a Driver required to haul a 'dead' |oconotive, should
contact the District Manager, Loconotives and Rolling Stock
or other Technical Oficer nomnated, for clearance to do so.

The followi ng procedure is to be adopted on the 'dead
| ocomoti ve: -

1. Under normal operating conditions when the No. 3 contro
and No. 4 independent rel ease air hoses can be satisfactorily
coupled for nultiple unit air brake operation

(a) Air brake equipnent is to be set up for norma
mul tiple unit operation.

(b) Accelerating Handle in the 'off' position, reverser
handl e renmoved and regenerative handle in the 'off'
posi tion, where provided.
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(c) Al switches and circuit breakers on the contro
stand and control panel to be placed in the 'off’
position. Battery switch open

(d) Reverser switch, where provided, to be located in
the "isolate" position.

(e) Main reservoir, brake pipe, No. 3 control and No. 4
i ndependent rel ease air hoses are to be coupl ed
bet ween the | oconotives and associated air cocks
opened.

(f) The brakes nust be operative on the dead | oconotive.

When the No. 3 control and No. 4 independent rel ease air
hoses cannot be coupl ed between | oconptives fitted with
26L brake equi pnent.

A conpetent enpl oyee, qualified for 26L brake operations
must travel on the 'dead' |oconotive for the purpose

of releasing the | oconotive brakes, by depressing the

i ndependent brake val ve handl e when t he brake pipe pressure
is restored upon each rel ease of the automatic brake from
the | eadi ng | oconoti ve.

(a) Driver's brake valve cut off valves are to be in
the 'out' position.

(b) Automatic brake valve handle is to be placed in
the 'handle out' position and renoved.

(c) At the brake pedestal being operated on the 'dead'
| oconmoti ve, the independent brake valve handle is
to be carried in the rel ease position and the MJ
valve placed in the 'l ead or dead' position

(d) Accelerating handle in off position, reverser handle
renoved in isolate and regenerative handle in the 'off'
posi tion.

(e) Main reservoir and brake pipe air hoses are to be
coupl ed between the | oconotives and associ at ed
air cocks opened.

(f) Brakes are to be applied and rel eased fromthe | eading
| oconmotive and their correct operation checked on the
'dead' |oconotive before departure.
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NOTE: When a nmain reservoir air supply is not available from
the assisting | oconotive the dead | oconotive device is
to be placed in the open position to charge the nmain
reservoir on the 'dead' |oconotive.

Engi nemen are rem nded that due to their restricted

[ ength, Nos.3 and 4 air hoses will not remain coupled between
a 46 class and 85 class | ocomotive and failure to carry
out the foregoing instructions will result in brakes failing

to release on a trailing 85 class |oconptive after an
automatic brake application.

Haul i ng of Dead Loconotives from a Depot

VWen a | oconotive is being haul ed 'dead’ from a depot
it will be the responsibility of Depot officers naking these
arrangenents to ensure that the 'dead' |oconotive is correctly
set up, the air brake equipnment is properly positioned and
connected for dead haul age and that the brakes apply and
rel ease satisfactorily when renotely controlled fromthe
haul i ng | oconoti ve.

It is not necessary for the Driver of the train by
whi ch the dead | oconotive is haul ed between depots to be
qualified for it, but, if he is qualified for the type of
brake equi pnment with which it is fitted, he will be expected
to effectively deal with any brake troubles occurring enroute.

FUSES

The following fuses are provided in the high tension
conmpartnent: -

(a) A group of three 10 anp fuses which are:-

(i) Pol arity detector positive and negative fuses.
These fuses protect the polarity detector circuits
whi ch ensure a slightly higher voltage is present
in the traction notor armature than in the overhead
before the Iine switches close and regenerative
brake becones effective. Should a fuse fail
regenerative brake becones inoperative and if
the regenerative handle is open, the red fault
[ight will shine and alarm bell sound.

To correct the fault, press the reset button and
if this fails to have the desired effect, test and
renew the 10 anp fuse.



(b)

(c)

(d)
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(ii) No volt relay fuse
This fuse protects the no volt relay circuit and in
the event of it failing, overhead supply is |Iost and
the line switches will open, causing the red fault
light to shine and alarmbell to sound.
Cl ose the accelerating or regenerative brake handl es
and press the fault reset button. Should this action
fail to correct the defect, test and if necessary
renew the 10 anmp fuse.

Two conpressor 20 anp fuses, one for each conpressor
Shoul d either of these fuses fail, the conpressor wll
stop and it will be necessary to test and renew the
def ecti ve fuse.

A group of three (3) regenerative brake fuses.
These fuses are bolted on the wall adjacent to the notor
alternator (MA) set and must not be renewed by engi nemen.

One spare 20 anp and one spare 10 anp fuse are located in
t he high tension conpartnent.

DRI VER' S, SPARE AND EMERGENCY EQUI PMENT

el ect

The foll owi ng equi prent shall be carried on 85 class
ric | oconotives: -

Driver's Equi prent

1 tail disc.
2 cases of 12 detonators. One in each cabin
2red flags (in flag cases). One in each cabin

Tool s

1 spanner, hose MR and B.P
1 " " Bogie MR

1 " " " B. Cyl
1 " " " Sand

1 pin punch

1 chise

1

hanmer



Spare and Emer gency Equi pnent

1 screw wrench
1 brake pipe hose - 25 nmillinetres
1 brake pipe hose - 32 nmillinetres
1 rope - 1220 millinetres.

Spare fuses - Conpressor 20 ampere

- no volt relay 10 anpere

1 hook stick
3 fire extinguishers.

FAULTS, FAI LURES AND THEI R REMEDY

The following is a conplete coverage of the defects that
may mani f est thensel ves due to the mal function or conplete
br eakdown of equi pnent and the appropriate action required of
the driver.

In the event of a defect devel oping, before attenpting
to rectify the fault, ensure all circuit breakers are on and
check which fault light is shining.

1. Discharged Battery

In this case the auxiliary machi nes cannot be started
when battery voltage is less than 70 volts DC until coupled
to another 85 class | oconotive.

Renedy

(a) Couple another |oconmptive to the unit with fl at
batteries.

(b) Connect the junper coupling between the units.

(c) Check that nmotor alternator is operating on norna
| oconoti ve.

(d) Break seals and place "Renote supply" circuit breakers
(RSB) on both | oconotives in "ON' position.

(e) Raise pantographs on disabled unit and start the notor
al ternator and conpressors.

(f) Place the remote supply breakers (RSB) in the "OFF"
position on both | oconotives once notor alternator
conmmences operation

(g) Enter defect in | og book



Cauti on

Be sure renote supply breakers (RSB) are turned "Of"
bef ore coupling or uncoupling | oconptives otherw se severe
burning of the junper pins will occur

Lights will not go on when notor alternator is not running

The following itens are to be checked: -
(a) Battery isolating switch is closed.
(b) Al mniature circuit breakers (MCB) are "ON'
(c) Renew battery positive or negative fuses if required
| ocated in fuse box adjacent to storage batteries.

Pant ograph will not go up

The following itens are to be checked: -
(a) Reverser handle is not in "lIsolate".

(b) High tension conpartment door is closed and correctly
| ocked.

(c) Pantograph control circuit breaker is "ON'
(d) Air supply isolating cocks on bul khead i n machi ne
conpartnent correctly positioned.

Line Voltnmeters do not register

The following itens are to be checked: -
(a) Pantograph is up.

(b) Pantograph isolating switches in high tension conpartmnment

correctly | ocated.
(c) If the line voltneter is not registering a reading and

power is available (indicated by notor ameter registering

a reading) the | oconotive may be operated normally.
A suitable entry is to be recorded in the | og book

Both conpressors fail or will not start

The train is to be brought to a stand i medi ately and

secured by the application of sufficient hand brakes to hold
it stationary and protected in accordance wth regul ations.

The following itens are to be checked: -

(a) VLine voltrmeter is registering overhead supply is avail able.

(b) Conpressor control circuit breaker

(c) Conpressor governor synchronising circuit breaker (CM3B).
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(d) Train control circuit breaker (TCB).
(e) Conpressor governor isolating cock open and cont act
poi nts cl osed.
(f) Conpressor switches CMsl, CMS2 correctly positioned.
(g) Test and renew conpressor fuses if required.

Not e: When operating in multiple unit consists the
governor synchronising circuit breaker (GSCB)
shoul d al so be checked.

6. One Conpressor only fails or will not start

Continue with normal operation if sufficient air pressure
avail abl e and at earliest convenient opportunity:-

(a) Check conpressor nmotor switches (CvBl, CMS2) are
turned "ON' in electrical cabinet.

(b) Renew 20 anpere conpressor fuse

7. Failure of notor alternator

The following itens are |ost: -

(a) One source of supply for lowtension circuit.
(b) Battery charging.
(c) Traction nmotor blow ng and pressurisation of high
t ensi on conpart ment.
(d) Resistance fans.
(e) Regenerative brake.
(f) Air conditioning.
(g) Automatic notching and transition change.
(h) Cab heaters, hotplates, dem sters.
Ef f ect
The alarmcircuit will be energi sed causing the blue |ight
to shine and alarmbell to sound. The battery anmeter will
al so register a discharge. Should the defect be on the

notor side of the alternator the red fault light (FIL) will
al so shine
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Renedy
Return accel erating or regenerating handle to "OFF" position
Press reset button to reset high speed breaker.

The following itens are to be checked: -

(a) Line voltrmeter indicates overhead supply.

(b) Press "Pan up" button to reset auxiliary relay (AR)
(c) Press reset button to reset high speed breaker (HSB)
(d) Supply indicator switch (SIS)

(e) Train control breaker (TCB)

(f) Mdtor alternator control breakers (MACB)

(g) Supply isolating breaker (SIB)

(h) Alternator circuit breaker (No. 2 end Rwall).

If the alarmstill operates, nanually operate both auxiliary
relay reset buttons.

VWhen the defect cannot be rectified to silence the alarm
and extinguish the blue light, turn off the supply isolate swtch
on the circuit breaker panel

Under these circumstances, the notor alternator is a
failure, the traction nmotor blowers and resistor blower fans
wi Il not operate.

Not ching is only possible in positions 1 to 3 of the
accel erating handl e and the | oconotive can only be operated
up to full series.

The ammeter readings are to be controlled during notching
in resistance up to a maxi nrum of 400 anps which restricts
operation to light [oconotive running only.

The notching of starting resistances out of circuit
nmust be conpleted within sixty (60) seconds to prevent
overheating of the resistances w thout the bl ower fans.

Shoul d this period be exceeded, then power to the
traction notors is interrupted and cannot be re-applied for a

period of three minutes. The anber light for failed resistor blower

will shine and alarmbell will sound.

Wen operating under these conditions, the follow ng
amet er readi ngs nust not be exceeded.
150 anps conti nuous
230 amps for twenty five (25) mnutes
270 anmps for fifteen (15) mnutes
Regenerative brake is inoperative.
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PONER FAULT | NDI CATOR RED LI GHT SHI NES

VWhenever the |line switches open on fault with the
accel erating or regenerative handles in the open position and
the control circuit is conplete, the red light will shine and
alarmbell will sound.

In addition, upon the |ine switches opening the notor
alternator (MA) set will also stop and therefore the blue |ight
will also shine.

The energising of the alarmcircuit will cause the
light(s) to shine on the affected unit and the alarmbell to
sound on all units due to the follow ng: -

1. Fault in traction circuit.
One of the following circuit breakers nmay be tri pped.
Train Control, control positive or pilot notor

2. Overcurrent to traction notors (overload relays tripped
1400 anps).

Fault on motor alternator (stopped).

4. Overvoltage relay tripped (2050 volts)
applies in either notoring or regeneration.

5. Failure in canshaft control (Pilot motor circuit breaker
tripped).

6. High speed circuit breaker tripped.
7. Opening of control governor (Pneumatic control swtch).

8. Loss of overhead supply (check line voltmeter. No volt
relay may have operated).

9. Resistance overheat detector operated (anber |ight and
bell functions).

10. Polarity detector 10 anp fuse bl own when operating in
Regener ati ve braking.

To assist in rectifying the defect, press the fault reset
button with the accelerating or regenerative brake handle in the
"of f" position. Should this action fail to correct the fault,
the following itens of equipment are to be checked: -

(a) Train control, control positive or pilot notor circuit
breakers are not tripped.
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(b) Brake pipe pressure exceeds 350 kPa to cl ose contro
governor (Pneumatic control switch).

(c) Resistance overheat device has not functioned which is
i ndi cated by the presence of the anber |ight and bell

(d) Test and if necessary, renew any one of the three (3)
ten anmp fuses in the high tension conmpartnment viz:-
positive and negative polarity detector and no volt relay
fuses.

When the indicator |ight shines when powering, return
the accelerating handle to the 'off' position and press the
reset button. The indication will be extinguished and bel
ceases to sound after the notor alternator restarts.

Note: The reset button is not effective when the
reverser handle is in 'isolate' or the train contro
circuit breaker (TCB) or control positive circuit
breaker (CPB) is in the 'off' position

If the alarmbell and indicator |ight operate again
bef ore operating the accel erating handl e or regenerative handl e
of the naster controller, this indicates a failure of the notor
alternator. |Isolate the notor alternator

VWen a defect is not evident, check line voltneter is
registering and if so, check the ten (10) amp no volt relay
fuse in the high tension conpartnent and renew i f necessary.

If the alarmbell and the indicator |ight operate again
when the accelerating handle is open, the unit should be isol ated.

Do not reset repeatedly because it may seriously damage
the el ectrical equipnent.

When the al arm operates in regenerative braking return
the regenerative handle to the 'off' position; if the alarm
ceases to operate it would indicate the overvoltage rel ay
had operated

If the alarm operates repeatedly do not continue to use
regenerative braking. Turn off regenerative brake contro
br eaker (RCB).

In the event of the indicator |ight not being extinguished
by returning the regenerative handle to the 'of f' position
press the reset button. |[|f the alarm operates when regenerative
brake is reapplied after resetting do not use regenerative braking.
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FAI LURE OF ALTERNATI NG CURRENT (AC) SUPPLY FROM THE MOTOR
ALTERNATOR OR BATTERY CHARGER | NOPERATI VE

The alarmcircuit will be energi sed causing the blue
light to shine and alarmbell to sound should the failure
occur on the notor side of the alternator, then the red fault
light will also shine with the accel erating and/or regenerative
brake handle in the "off' position

The following itens are to be checked: -
1. Line voltage is nore than 1100 volts.

Note: If the Iine voltage is |l ess than 1100 volts then
the no volt relay will function

2. Accelerating and regenerative brake handles are in the
"of f' position.

3. Press the fault reset button if the red indicator |ight
i s shining.

4. Motor alternator (AC) supply circuit breaker is not tripped.
5. Battery charger circuit breaker is not tripped.
6. Supply indicator circuit breaker is not tripped.

VWhen the defect cannot be rectified to silence the alarm
and extinguish the blue light, isolate the notor alternator by
turning off the supply isolate swtch.

Under these conditions, the notor alternator is a
failure, the traction notor blowers and starting resistor
bl ower fans will not operate. Notching is only possible in
positions 1 to 3 of the accelerating handle and the | oconotive
can only be operated up to full series.

The ammeter readi ngs should be controlled during notching
in resistance to a maxi num of 400 anps which will restrict
operation to light [oconbtive running only.

The notching of starting resistances out of circuit nust
be conpleted within sixty (60) seconds to prevent overheating
of the resistances wi thout the bl ower fans.

Shoul d this period be exceeded, then power to the traction
notors is interrupted and cannot be re-applied for a period of
three (3) minutes.
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In addition, the failed resistor blower fan anber Iight
will shine and alarmbell will sound. Wen operating under these
conditions, the follow ng ameter readings nust not be exceeded.

150 anps conti nuous
230 anmps for twenty five (25) mnutes
270 anmps for fifteen (15) mnutes

Regenerative brake is not avail able.

FAI LED RESI STANCE FAN, TRACTI ON MOTOR BLOWERS CR RESI STANCE
THERMAL DETECTOR OPERATI ON

The alarmcircuit will be energi sed causing the anber
light to shine and alarmbell to sound.

The following itens of equipnment are to be checked: -

Ascertain whether traction notor blower or resistance
bl ower fan is defective.

(a) Check blower control switch on driver's control stand is

ON'.
(b) If thermal overheat detector operates. The red light wll
shine and it will be necessary to press the fault reset
but t on.

(c) Check blower notor control circuit breaker (BMCB) is "ON'
(d) Check traction notor blower circuit breakers are "ON'.

(e) Check resistance blower circuit breaker (RBB) are "ON'

NOTE: There is a time delay in blower fans starting
up when accel erating handl e i s opened as
previously descri bed.

When the defect cannot be rectified, the |oconptive is
only to be operated light in accordance with the foll ow ng: -

If the resistance fans or traction notor blowers fai
for any reason or if the thermal overheat device in the main
resi stance boxes operate this alarmw || be energised.

A check should be nade of the circuit breakers and
swi t ches.

It will be necessary to wait fifteen (15) minutes for
the resistances to cool and for the alarmto be de-energised
shoul d the alarm operate nore than twi ce in quick succession
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and train working conditions are not such as to pernit a cooling
down of resistances the unit should be considered a failure and

isolated. If train working conditions would pernmit a cooling
down of resistances e.g. reaching the top of a grade with a
downhil I or lighter grade continue with operation

Failure of resistance cooling and/or traction notor
bl owers the foll owi ng anperages nmust not be exceeded.

270 anps - 15 m nutes
230 anps - 25 minutes
150 anmps - continuous.

VWHEEL SLI P/ SLIDE LI GHT AND BUZZER FAI L TO OPERATE

Renedy

(a) Check wheel slip circuit breaker on circuit breaker pane
is not tripped.

Sanders will not operate

Renedy
(a) Reverser handle correctly positioned for direction
(b) Control positive (CPB) circuit breaker is not tripped.

(c) Check sander nagnet valve isolating cocks on right wall
i n machi ne conpartnent.

Horns will not operate

If main reservoir pressure is avail able check isolating
cocks for respective cab control

No. 1 end cab

(a) Isolating cock on bul khead i n machi ne conpartnent.
(b) Isolating cock in small conpartnent adjacent to hotplate.

NOTE: Isolating cock on bul khead isolates air supply for high
tensi on door interlock, sands No. 1 end, w ndscreen
washer, wi pers, refrigerator

No. 2 end cab

(a) In small compartnent adjacent to hotplate check | ower
(b) and horn isolating cocks in open position

NOTE: Lower isolating cock isolates air supply to horns,
Wi ndscreen washers, wi ndscreen wi pers, refrigerator
on No. 2 end.
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Cab Anenities

Respective circuit breaker turned "ON' on circuit
B panel .

PROCEDURE WHEN LOCOMOTI VE W LL NOT MOVE OR LOSES POVWER WHEN
MOTORI NG OR REGENERATI NG

If on a steep falling grade bring the train to a stand
appl yi ng the autonmatic brakes.

Return the accel erating handle or regenerating handle
to the "OFF" position.
Check - Overhead current avail able.
(a) Train control circuit breaker is not tripped.
(b) WMain control circuit breaker is not tripped.
(c) Control circuit breaker is not tripped.
(d) Pilot notor (CB) is not tripped.
(e) Control positive circuit breaker is not tripped.
(f) Regenerative control breaker is not tripped
(g) Low control air pressure.

(h) Low brake pipe air (control governor (CG) will open and
this in turn will trip the high speed circuit breaker and
open the line swtches.

If the notor ammeter does not read: -

Check Supply is proved if:- Action if no supply
1. Overhead | Line voltnmeter reads or Ensure pantograph in
supply notor alternator operates [contact with wire and

or conpressors operate pant ogr aph isol ating

switches cl osed. High
tensi on door interlock
is properly | ocked.

2. Battery Mot or al ternator operates | Check battery isolating

supply or conpressors operate or |switch is closed and
any loco lights operate battery fuses are not
defective.
3. Control Mot or al ternator operates | Check Pilot notor contro
circuit or line switches close or | (PMB) Control circuit (CCB)
supply i ndi cator |anmps |ight Control Positive (CPB)

Regenerative brake contro
RCB1, RCB2.
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Anber Resistance Notch Indicating Light

This light is illum nated when any of the | oconotives
in multiple are operating with resistances in circuit during
accel erati on.

BRAKE CYLI NDER PRESSURE BLUE LI GHT

The brake cylinder pressure blue light is provided to
warn the Driver should the brakes inadvertently apply on the
| ocomotive or on any trailing loconotive fitted with this
switch in a nultiple unit consist. The light is normally
extingui shed while ever the brakes are rel eased.

When pressure in the brake cylinder rises to 30 kPa,
the switch closes and the blue Iight shines. Upon the
pressure falling to 10 kPa, the switch opens, the blue |ight
i s extinguished.

The brake cylinder pressure blue light is train |ined
t hrough the junper coupling and will shine on all |oconotives,
when the brakes are applied on one or nore of the | oconotives
ina multiple unit consist.

Should it be necessary to isolate the air brake on
the No.1 bogie for any reason, the brake cylinder pressure
war ni ng |ight becomes inoperative.

Brake Cylinder Pressure Blue Light Shines

The blue warning light will shine whenever the brakes
are applied and pressure in the brake cylinders exceeds 30 kPa.

Shoul d the blue warning |ight shine when the | oconptive(s)
are being operated with the brakes rel eased, inmediate action
is to be taken to rel ease the brakes in accordance with current
i nstructions.

NOTE: This particularly applies in a multiple unit consi st
as severe damage can be caused to a trailing | oconotive
due to the brakes failing to release froma slight
overcharge of the brake pipe.

The opening of the following miniature circuit breakers
may cause operating difficulties with no alarns: -

1. Train control circuit breaker (TCB)
2. Control circuit breaker (CCB)
3. Control positive circuit breaker (CPB)



4. Fault circuit breaker (FB)

5. Pilot notor circuit breaker ( PMB)
6. Regenerative brake circuit control ( RCB)
7. \Weel slip/slide circuit breaker (W5B)

Control Governor (CG (Pneumatic Control Switch)

The pneurmatic control switch is operated by brake pipe
pressure opening if brake pipe pressure falls bel ow 250 kPa
and cl osing when pressure is restored to not |ess than 350 kPa.

When brake pipe pressure falls and the pneumatic contro
switch opens, it in turn trips the high speed circuit breaker
and opens the line switches, causing the red fault light to
shine and alarmbell to sound.

This condition will continue until the brake pipe
pressure is restored and control governor closes, with the
accel erating or regenerative handle in the "off" position and
the fault reset button pressed.
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