T and Parallel, eac

£

_(b) Two handles are furnished on the top of
viz., the Main Controller Handleor:mdeRc?\Zr‘:e:hIflacr::iTgo"ég
the One-man type cars both handles are removable but on
other cars the Reverser Handle only can be removed.

(1) The Main handle, which is the handle of the Con-

troller, 1 1 i
C:r elx)‘yxs for starting or regulating the speed of the

controlling the suppl

ar b pply of power from the

Clrc]l(n(t:l Breaker to the motors ; eight notches are
rEar ed on the top of the apparatus to indicate
the various positions to which the Controller

i ThHandle may be placed.

11) ﬁ srcrﬁal]efr handle (on the right hand side) is the
l;m dp of the Reverser ; it is provided for reversing
the direction of current through either the ** arma-
ture "~ or “fields” of the motors—thus reversing

the direction of the motion of the car. The handle

Of tlle ReVEIsel has tlllee poslt ons VIZors
1 ’

orward Running—Th
wards the front oll:] gt; caf', handle turned to-

For Reverse Runnin
_ g—The handle t
Nwardls the 18terior of the car. T e
eutral or “ Off " Position—The hand]
t ndle placed
midway between the Forward Runningpposei-
o tion and the Reverse Running position
en the handle of the Reverser is in the “bff H

sosglon the electrical circuit is open, which pre
ents current passi : ]
veniing Thisp ing from the Controller to the

is the iti i
TRy only position from which

andle can be removed
(c) There are two types of Controllers in use, viz, :—

The B. 18 Coptroller and the Kb 35 Controller, the differ

ences In construction bei 1 7

e clauses (1) and (i1) hereundr:eg :is Aoy !
(1) “B. 18 Controller "—On this type of Controll

there are eight Power notches on the left of tl:Er

handle of the Controller and six Rheostatic By ke

notches on the right-hand side; these Po:; b

notches are arranged in two groups, viz., Seri::

h group containing four notches

notches of the First or Series Group

ree notches of the Second or Parallel

1stance notches ; these notches are

The first three
and the first th

roup are Res
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only for the purposes of acceleration and must not
be used as Running positions on this type of
Controller.

The Fourth Series and Fourth Parallel notches
are the only Running positions on the “B. 18"
type of Controller and with the Controller handle
in these notches the steady running speeds that
a car with a normal load will attain on a straight
level track are approximately thirteen (13) and
twenty-two (22) miles per hour respectively.

(i) “ K. 35 Controller "—On this type also there are
eight Power notches but no Rheostatic Brake
notch is provided. The Power notches are divided
into two groups, viz.:—Five Series and three
Parallel with a space between each group. The
first four notches in the First or Series group and
the first two notches in the Second or Parallel
Group are Resistance notches ; these notches are
only for the purpose of acceleration and must not
be used as Running Positions on the “K. 35"
type of Controller. The Fifth Series and the
Third Parallel notches are the only running
positions.

On the One-man type cars the “ K.35" Con-
troller is fitted with a ‘‘Dead-man’s” handle
which must be held depressed, when the car is in
operation, except when the Air Brake has been
applied.

(d) The handle of the Controller is so interlocked with
the handle of the Reverser that the former cannot be operated
whilst the latter is at the *‘Neutral’’ position ; and the
handle of the Reverser cannot be operated unless the handle
of the Controller is at the ‘“Off " position.

() When starting the car, and before moving the handle
of the Controller from the ‘‘Off” position the Motorman
must see that the Circuit Breaker is closed and that the handle
of the Reverser is set in the required position. The handle
of the Controller must then be turned over the Power notches
and the finger of the handle must be allowed to rest at each
notch until the car has attained the speed that the motors can
develop under the conditions of load and grade ; if the handle
be advanced too rapidly before the car has picked up speed
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the acceleration will be jerky and power may be wasted—
unskilful manipulation of the Controller may cause the Circuit
Breaker to open automatically involving loss of time. The
Motorman must, however, move the handle smartly between
one notch and the succeeding one; a slow hesitating move-
m(:ilt between notches tends to draw an arc between the fingers
:::) lles:gments, and seriously affects the working of the Con-
(f) The handle of the Controller must not be allowed to
remain between the Series and Parallel positions when applyin
or shutting off power ; neither must the handle be kept lon e%
than is necessary at the Resistance or Acceleration notchges
otherwise time may be lost, power will be wasted and the
equipment may be damaged. If, however, it be necessary to
operate a Car with a portion of the motor equipment cut out
the handle of the Controller should be allowed to rest a little
longer than is usual at each notch, but in such case, the handl
must not be advanced beyond the full Series posi,tion. ;

For general description of the Ai ;
Brake, see Instructions 90 to 98f2 Oty T et

(g) The handle of the Controller must not, in any circum-
:tanc:ls, be turned backwards by one or more notches in order
o reduce the car speed ; if the Motorman should require to
{lun on an earlxen: .notch than that on which he is operatin
e must p]ac:edthi:l handle to the “Off” position by a quic%;
movement and then advance it t 1 i
ik o the required notch as if
(g) fThe handle of the Controller or Air Brake must not be
used for any other than its regular and authorised purpose
f(z) The Motorman must, as far as possible, avoid wast
3. electrical energy, but this economy must always be subd ;
nate in importance to Safety and Dispatch b
(i) Coasting on any falli Bl
y falling grade is prohibited, unl
power from the Contact Wire j bt Bgats
goere 1s at the same time

When coasting, the Trolley must

pcrsscribed in Instruction 111, be kepixcsr?t tﬁ:
Sl 0 ntact Wire with the Main Controller handle

held at the “Of”

(i) With a view to econo

the M

position.

my in the Consumption of
€ current,
otorman must, subject to sub-clause (1) take

A
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advantage of opportunities for coasting; and to
minimise unnecessary wear in the running gear
and Brakes, he should, if time permit, when
stopping for passengers shut power off as far as
possible from, and coast to, the Stopping Place.
(See also clause (e), Instruction 86.)

84. Faults Likely to Arise in Electrical Equipment.

(a) In the event of a car failing to start when the handle of
the Controller is operated in a proper manner, the Motorman
must follow the procedure set out hereunder :—

(1) See that the Trolley makes contact with the Contact

ire.

(i1) See that the Circuit Breaker is closed. In the case
of a One-man type car, the opening of the Circuit
Breaker may have been caused by the Emergency
Valve operating, resulting in an irregular applica-
tion of the Air Brakes. The Motorman must
close the Circuit Breaker and with the Controller
in the “Off” position and the Air Brake handle
in the Release position hold the * Dead-man’s
handle depressed for about 40 seconds.

(iii) Ascertain whether power is on the overhead con-
ductors by switching on the car lights; if the
lights do not appear the Motorman must arrange
for a good electrical contact, between the rail and
a rear wheel of the car, by means of the Motor-
man’s Insulated Ground Wire being made. (See
also clause (d), Instruction 100). If the lights then
appear the Motorman must operate the Controller
in the ordinary manner, and if the car .should still
fail to move, it must be regarded as disabled and
dealt with accordingly; 1f, however, the lights
do not appear, it may be assumed that power 1s
off the overhead Conductors, and the Motorman
must allow the Lighting Switch to remam On and
wait until the power 1s restored.

(b) In the event of the car becoming temporarily charged
with electricity, owing to a dirty rail, no passengers must be
permitted to alight from or board the car until it has safely
passed over such rail, and action must be taken to prevent
ntending passengers or others from touching any portion o
the car, as an Electric Shock may be received.




| If the car has become permanently charged, the Trolley-pole
| must be lowered at once, and secured clear of the overhead
equipment ; the passengers must then be requested to proceed
by another car, and the empty car must be returned to the

Car Shed as soon as possible.

(c) A defective motor or Controller may cause the Circuit
Breaker to open. A “short circuit” on No. | motor of a
Smgle-.truck Car, or on No. | group of motors on a Bogie
Car, will open the Circuit Breaker before the last Serjes positioon
of the Controller is reached, but a ** short circuit.” on No
2 motor 'on_a Single-truck Car or on No. 2 group of
motors of a Bogie Car may not open the Circuit Breaker
until after the first Parallel notch of the Controller is
passed ; if, due to this cause, the Motorman cannot move the
car, he must proceed to locate and cut out the defective motor
or group of motors, or Controller, as follows :— ;

(1) See that the Controller is at the *“ Of "
(i) Open the Circuit Breaker.

(i) Open the Controller apron and cut out the motor
or group of motors that are considered defective.

(iv) Close the Controller apron and the Circuit Breaker
and try to start the car in the usual manner,

(d) If, aftgr the above procedure, the fault should stjl] exist
the Motorman must again connect the motor or group of
motors 1n circuit, and then proceed as before to cut out the other
motor, or group of motors, and again try to start the car. If
the fault remain, it is probably in the Controller, and the
Motorman must endeavour to start the car from the Controller
at the rear end of the car. (See clause (g)). If, however the
fault still remain, try each motor or group of motors separ;tel
with the rear Controller ; if the car will not then start jt muslt(
be considered as disabled, and dealt with accordingly.

(e) Povyer off Overhead.—In the event of the power failing
or its being cut off, THE MOTORMAN MUST PLACE
| THE CONTROLLER HANDLE TO THE “OF F

| POSITION, stop the car, switcl tha Tank THR
watch for the lights tﬁa;p;grc.l on the Lighting Circuit, and

(f) When power is_restored, the Motorman must make

gvebry endeavour to avoid throwing too great a load upon the
i ]

station, as this may cut the power off agamn and cause

Lo

position.

further delays. With a view to avoiding this liability, Motor-
men of Up Cars only may take power at once ; Motormen cf
Down Cars must wait thirty (30) seconds before starting.

(¢) Defective Controllexr.—If the handle of the Controller
should become jammed in any attempt to place it to the *“ Off "’
position, the Motorman must at once open the Circuit Breaker
and apply the Brake to stop the car; he must then open the
apron of the Controller and the Arc Shield, and search for,
and remedy any loose finger, loose segment, or loose screw
that may be found, and before closing the Circuit Breaker the
Motorman must replace the apron of the Controller, and see
that the Controller is at the “ Off” position. (See Instruc-
tion 82.)

(h) In the event of the front Controller becoming defective
the Motorman must turn the handles of this Controller to the
“Off " positions, open the Circuit Breaker at that end, and,
after seeing that the Circuit Breaker at the opposite end of the
car is closed, place the Reverser to the Reverse position and
proceed to drive from the Controller at that end of the car.

In every case in which it becomes necessary to drive a car
from the rear Controller the Motorman must first arrange for
the Conductor to ride in the front cab, and the Conductor must
protect traffic by ringing the Gong as prescribed for the Motor-
man, and transmit the necessary Bell signals to the Motorman ;
the speed of the car must not exceed a rate of ten (10) miles
per hour. In the case of a One-man type car, arrangements
must be made for a competent employe to accompany the car
and act as laid down for the Conductor.

(/) Thunderstorms.—Where a Thunderstorm is in proxi-
mity to the track the Motorman must, if the electric lamps are
not alight, close the Lighting Switch in order to minimise
risk of damage to the car or equipment.

Except in a case of extreme urgency the Circuit Breaker
must not be opened by hand when in the vicinity of a thunder-
storm, and in the event of the Circuit Breaker opening auto-
matically, the Motorman must at once close it.

85. Speed of Cars.—(a) The Motorman must regulate

. the running of the car so as to maintain the Time-table, and

as far as practicable he must avoid extremes in speed.

(b) The maximum rate of speed, i.e., the highest rate of
speed allowed for any car on the Electric Street Railways or




on any mile or Qgrtion of a mile thereof, is 25 miles per hour ;
but at the localities mentioned hereunder the speed must not
exceed the rate specified for each particular place :—

Maximum
LOCALITY. Rate of
Speed
ON ANY LINE—
When entering or leaving the Car Shed b2 a,
When entering, leaving, or on, any Crossing Loop, Turnout or Cross- :
over road i\ Sig A 5
When passing over any Tramway intersection o2
When passing over Points in the vicinity of the Car Shed
When testing the Brakes on taking a Car into Service ; see clause (c),
Instruction 76 N ks ; = o 10

ST. KILDA-BRIGHTON LINE—
When passing in either direction around the following curves, viz. :—
Crey Street and Barkly Street Iy
Barkly Street and Mitford Street i
Mitford Street and * Broadway " Ls X i
* Broadway "~Ormond Road .. X o i 10
Ormond Road-St. Kilda Street L te L
Between Young Street and Grosvenor Street on St. Kilda Street, and
on Down side of Canterbury Street

On any curve not specified above oot 15
When descending the grades on—
Grey Street, between Fitzroy and Inkerman Streets R 10
SANDRINGHAM-BLACK ROCK LINE—
When passing around any curve v 4 e 10

(c) The Motorman must not take his car within 100 yards
of a preceding car, unless the speed of bls car be such as to
enable him to stop clear of the preceding car by means of

the Hand Brake only.

(d) The Motorman must approach every Tramway Inter.
section or Terminus at such a rate of speed as will enable him,
if necessary, to stop at the proper place by means of the Hand
Brake only. (See also clause (), Instruction 86).

(e) During and after heavy wind or rain the Motorman
must be on the look out for Stones, Gravel, Sand, etc., which
may have drifted on to the track and must reduce speed where
necessary to ensure safe and smooth running ; where the car

has to pass over water or slush, the speed must be reduced.
If it be practicable to coast at such places the Motorman
must cut off power. (See clause (i), Instruction 83).

(f) During foggy weather when the Motorman cannot
clearly see a safe distance ahead, the car must be run at such a
rate of speed as will enable him to stop clear of any obstruction ;
the Head and Tail Lamps must be lighted and kept burning.

86. Compulsory and Conditional Stopping Places.
(@) CompuLsory StopPING Prace—A Compulsory Stopping

~Place is one at which EVERY car must be brought to a stand,

irrespective of whether passengers require to board, or alight
from the car.

NOTE.—It must be distinctly understood that all
cars must stop at Compulsory Stopping Places.

(b) ConpirionaL StopPING PracE.—A Conditional Stop-
ping Place is one at which, provided the Line be clear, the
Motorman must not stop except when necessary to pick up
or set down passengers.

(c) Compulsory and Conditional Stopping Places are indi-
cated by Printed Signs or by coloured lights; the respective
indications are as follow :—

(1) Compulsory Stopping Place—By a Sign lettered
“ Cars Stop Here,” or by a Red Light.

(i) Conditional Stopping Place—By a Sign lettered
“HaiL Cars Here,” or by a Green Light.

Unless special instructions are issued to the contrary, where
a Stopping Place (Compulsory or Conditional) i1s located at
an intersection of public roadways the Motorman must (except
as provided in clauses (b) and (h) hereof) bring the car to a
stand in line with the buildings on the approach side of such
intersection.

(d) Under ordinary circumeiances, a car must be stopped
for passengers at an authorised Stopping Place only. It
must, however, be stopped at any time or place if necessary
to prevent accident. If the car be running on time it may
be stopped at any safe place to pick up an aged or infirm
person, or (in wet weather) to pick up any lady except on a curve
or an ascending grade.

The Motorman must not slow down to allow any passenger
to board or alight from the car between Stopping Places.

A car must not be stopped to pick up or set down a pas-
senger at any point at which the track or roadway is broken
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or disturbed, or where any obstruction is near the track, or
at any other place where the conditions appear to be unsafe
to passenger or car. If the obstruction be at a Compulsory
Stopping Place, the Motorman must not overrun the Stopping
Place but must stop short and there pick up or set down the
passengers.

(e) The Motorman must be careful not to overrun, or stop
short (unless there is an obstruction as referred to in (d) above),
of any Stopping Place ; in determining when to shut off power
and apply the Brakes, he must take into consideration the grade,
the state of the weather, the condition of the rails, and the load.
When approaching any Stopping Place occupied by the pre-
ceding car the Motorman must regulate the speed of his car
so as to enable it to arrive at the vicinity of the Stopping Place
as the preceding car moves away, or to be stopped clear of
such car as the circumstances may require. (See also clause
(i), Instruction 83 and clause (c), Instruction 85). :

In foggy weather or when from any cause a good view
cannot be obtained the Motorman must always expect the
preceding car to be standing at the Stopping Place, and he must
have his car under control and be prepared to stop clear of the
obstruction. (See also clause (c), Instruction 85).

(f) When approaching any Conditional Stopping Place
the Motorman must be on the alert to stop if required and
bring the car to a stand-still so that the car entrance will be
opposite the point at which passengers are waiting.

(2) Before reaching a Conditional Stopping Place, the
Conductor must ascertain whether any passenger wishes to
alight ; if so, he must give the Motorman the ' Stop at next
Stopping Place ” Signal (I beat) when not less than two pole-
spans from such Stopping Place ; the Conductor must announce,
distinctly, the name of each Stopping Place, not only when
approaching it, but also when the car has stopped. =~ When
necessary the destination of the car also must be announced,

Passengers may be allowed to ring one beat on the Bell for
the purpose of having the car stopped at any Conditional Stop-
ping-Place, or for any reasonable cause. The Conductor must
however, be on the alert to observe any request by a passenge;
to stop the car, and to cancel any improper Bell Signal given
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by a passenger; he must assist any lady with children or

carrying luggage, and any old and infirm person or cripple to
get on or off the car.

{h) When a car is so fully loaded that it cannot accom-
modate more passengers, the Conductor in charge may by
giving the prescribed Bell Signal (4 beats; given thus—2
pause 2) authorise the Motorman to run past Conditional
Stopping Places ; but the Conductor must exercise care to
see that no passenger is over-carried; iIn any instance in
which such course is necessary the Motorman must sound his
Gong and the Conductor must call out ““Full Car” when
passing Conditional Stopping Places. The Motorman must
promptly report every case of unusually heavy loading, so

that, if necessary, arrangements may be made for dealing with
the extra traffic.

(1) Except in the case of a ““ Through” car the Conductor
must announce distinctly the name of each Street and the end
of each Fare Section, and immediately after a Street has been
passed, he must announce the name of the Street next in ad-
vance. In the case of a “ Through ™ car that is scheduled to
run through a Conditional Stopping Place, the Conductor

must, on the occasion of each stoppage, announce where the
next ordinary stop will be made.

w. _81. Tramway _Intersections.—(a) When approaching any
intersection at which the Line crosses a Tramway track the

otorman must exercise due care to avoid over-running the
Stopping Place on the approach side of the intersection.

(b) If when approaching an intersection the car should,
rom any cause, be stopped before reaching the Stopping Place,
the Motorman, on receipt of the Conductor’s Signal to start,
must go slowly forward and bring his car to a Stand at the
Stopping Place.

. () When a Railway Car and a Tramway Car arrive at an
Intersection at or about the same time, precedence must be
given to the car that is first ready to pass over the intersection.
he Motorman must not attempt to start from the Stopping
Place unless the proper signal is given for his car to proceed.
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(d) After starting from the Stopping Place on the approach
to any Iramway Intersection, the Motorman must exercise
care, operate his Car across the Intersection at reduced speed
(not exceeding five (5) miles per hour), and be on the alert to
stop immediately in case of emergency.

(¢) The Motorman must shut off Power whilst the Trolley is
passing under the ngrhead Intersection, and likewise when
passing under any Section Insulator. (See also Instruction 80).

88. Shunting, etc., at Depots, Car Sheds and Re~

\ versing at Termini.—(a) Before any Shunting Operation is

'corpmenced, due care must be exercised to see that all Facing
Points are properly set. Each vehicle being shunted must
be so controlled as to stop it clear of any obstruction and to
avoid accident. Care must also be taken to see that the car
is not left where it will foul other movements or any Stop-
block or other appliance used by the Shed Staff. When placing
any car against another the employe in charge must so regulate

the movement that the standing car will not be damaged or
displaced.

No car must be left unattended unless it is properl d
by Hand Brakes or Chocks. The Air Brake orzzsf s:cfr rf)e

relied upon to secure a car.

() When any car is being taken into Service or when, for
any other purpose, a ¢ar is to be taken from the Car Shed to
a Running Line, care must be taken to guard against any
conflicting movement. The Running Line must not be
fouled after any car has arrived at the nearest Stopping Place
unless the movement is protected by a Red Hand Signal in
one or both directions as the circumstances may require. The
Motorman must see that all Facing Points are properly set.

(c) When taking a car into the Shed the Motorman must
see that all Facing Points are properly set, and as soon as the
car is well clear of the Main Running Line he must secure
his car and re-set the Points for the Running Line and then
work his car slowly and cautiously into the Shed ;- unless
otherwise provided, the Motorman must take the removable
handles from the Controller and lay them on the top of the
Controller, open the Circuit Breaker, secure the car by means

of the Hand Brake, open the Compressor Cut-out Switch and
see that the Trolley is lowered clear of all overhead electrical
equipment.

(d) (i) When a car is stabled on a dead-end track in the

ar Shed or elsewhere it must, unless instructions
are issued to the contrary, be placed as near as
possible to the dead-end. The Motorman must,
before leaving, test the lights to see that the contact
with the rail is good.
(ii) The Officer-in-Charge must issue Special Instructions
as to the disposal of the Controller, Air Brake and
Door Operating Handles by the Motorman when
an “Off " car i1s allowed to stand unattended at
St. Kilda or Sandringham.

() Care must be taken not to reverse the position of
Facing Points until the car has cleared them.

When shunting from one Line to another, the Motorman
must see that the Points are properly set, and that the move-
ment can be carried out with safety. Except in a case of
emergency, a car must not be stopped on Points unless they are
set for the track on which the car is running. In every
instance in which a car is brought to a stand on trailing points
not set for the track it is on, the Motorman and the Conductor
before setting back, must see that the whole of the car is drawn
over the Points or that the Points are reversed.

(f) () When nearing a terminus the Motorman should

reverse the Destination sign for the return journey.
When the car has been stopped at the terminus,
the Motorman must obtain the removable handles
of the Controller, Air Brake and Door Operating
Valve (where provided), and unless otherwise
arranged, retain them in his possession. He
must then arrange the Tail Light for the return
journey. He must then, subject to clause (h), In-
struction 79, place the trailing Trolley on the Contact
Wire, after which he must proceed to the other end of
the car, observe that the leading Trolley-pole has
been lowered and secured, place the handles in
position, apply the Brake at that end, see that
the Head Lights, if required, and Destination sign
are correctly shown and, if necessary, signal to the
Conductor to release the Hand Brake in the rear.
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(i) In the case of a One-man type car the Motorman must
on arrival at Black Rock Terminus open the Centre
Doors on the " Up"” side, the Centre Doors
on the “Down" side being kept closed. On
arrival at the Sandringham Station Terminus the
Centre Doors on the station side of the car and
the end Door on the opposite side must be opened
and when all passengers have alighted the end Door
must l?e closed, (See also clause (b), Instruction 28).
(g) Before leaving a terminus the Motorman must carefull
feel the axle bearings for any sign of abnormal heating andy
in the event of abnormal heating, must telephone to the Officer-
i:l-Cl}:arg.e for instructions; he must report any instance of
Doetp()te.armgs on the first occasion on which he arrives at the
(h) The Motorman must see that the Lifeguards are in th
correct position before starting from any terminus, and m (‘2
avoid running over any obstruction which is likefy to ca:s
them to fqll unn_ecessarily ; the Lifeguards must not be lash::i
up whilst in service, and any car having a damaged or incomplet
Lifeguard must be changed over as soon as possible. (Seepalse
Instruction 53) Every instance in which a Lifeguard fallo
whilst a car is in service must be reported by the Motorman )

(?) On arrival at a terminus, the Conductor must carry

out the following duties, and as far a : L
. ’ S pract
mentioned :— practicable, in the order

(1) Announce the name of the termints and next desti-
nation.

(i) Arrange the front Oil Light and front and side

__ Destination signs for the return journey.

(1) Reverse the Trolley-pole of a single truck car or
lower the Trolley-pole that will be leading on a
Bogie Car. (See clause (h), Instruction 79 and

_ clause (k) hereof). :

(iv) Enter up the Running Journal.

(v) Release rear Hand Brake (if applied) upon receiving
il&gsn)al from Motorman. (See clause (b), Instruction

(vi) Signal to Motorman to proceed in sufficient time
to enable him to start, if practicable, at the sche-

duled time. (See clause (g); Instruction 106).
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() The Conductor must not leave his car at a terminus
until every passenger has alighted, and when reversing the
side barriers, if provided, he must be careful not to touch,
obstruct, or Inconvenience any passenger.

(k) To avoid extinguishing the car lights—in the case of
a car with two Trolley-poles, the trailing Trolley should be
placed on the Contact Wire before the leading Trolley-pole
is lowered, if by so doing the Trolleys do not make contact
one on each side of a Section Insulator. If a Section Insulator
be present one Trolley must be lowered before the other is
raised. If during a period of darkness any passenger attempt
to board the car whilst the lights are extinguished, the Con-
ductor or Motorman must call out ** Wait for the Lights,
please.” (See clause (k), Instruction 79).

() Between sunset and the time of departure of the last Up
car, Carmen must see that the lights are displayed at the Com-
pulsory and Conditional Stopping Places. (See clause (c),
Instruction 86). Should any light become extinguished when
its use is required, the Carman observing it must promptly

_xeport the fact to the Officer-in-Charge.

89. Car Stopped by Accident, Failure, etc.—(a) Should
an accident cause a car to foul, or to be dangerously close to any
adjacent Line, immediate steps must be taken by the Motor-
man to have such Line protected by sending a competent
employe forward at least 150 yards to stop the first car
approaching on such Line.

In the case of a One-man type car, when operated under
One-man conditions, and no competent employe is available
to protect the adjacent Line, the Motorman himself must
perform such protection. (See also clause (c), Instruction 47).

() When an accident occurs the senior employe present at
the scene must send a * Flash™ report of the occurrence
to the Officer-in-Charge by the most expeditious means avail-

able; the Flash message should state concisely the character
and locality, and whether any injuries or damage have been
caused.

Reports relating to derailments must state the number of
the car, the time, place, speed, cause of derailment (if possible),
whether No. 1 or No. 2 end of the car was first derailed,
whether leading or trailing, whether on a curve or at Points,
and the extent of damage, if any, caused to rolling-stock.

P e




The emplo i
h ye receiving a Flash messa
C ge must at once -
;:u;(l)::itgl ;l:;i partxqulalrs to th(l: Officer-in-Charge, and as i‘:)r:n
: e particulars available must be sent t
= avail to th -
politan Superintendent, District Engineer, Overhead eSlIl\g:gg

tendent, and (as laid down 1
: in the General A 1 1
‘ ( ppendix Instru
forT }?epoz;ltmg' Accidents) to the Head Office, Spencer Sit:::ts
- thz o ;ez:;;gil:?gge must procileed to the scene of accident.
s means and supervise arran
i » L gements.
to(gl nlntla:ny instance  in which a car is disabled or unsafe
P rAd aiol:ﬁ:e“cf:;ss (lf any) must be removed and trans-
CIr 1 1
_has been derailed must be zlﬁ:)s;zt:crllces pefr i
it njxt arrives at the Depot. i
2 éei I:c;a %[iftglg Jacks, with the necessary blocks, are pro-
P ik bogle Car, and one on each Single-truck car
as may be required in case of accident ;
The jacks, which are portion of D e 2 en oY
bered to correspond to the di e e
S ;)ren i otttde dlfitm.gmshmg number of the car
otted, and, immediatel
N > . ediately after use,
d:i{;pli(;e?« (?lr:stc}:sl;1 i;;roper cacli. Each Motorman must ins?el::stt
, the Ja car, and report any shortage :
. oy or
No time must bf: lost in re-railing a derailedg l;iefe?t.
must not be used if the car can be dra gt achs
dazn)agé:, on to the track. R FEeyeied fwithont
e) Lvery employe who is availabl
y allable, whether
;‘nust render p}:gmpt assistance in the event of ar(l) ralxc‘zngE dUtIy,
Cnhy case In which a car is derailed or disabled, the Of%1 il
arge must make the necessary arrangements’ dit i
of(employes. g yiaE e ek
f) In the event of a car becomi i
i ey C coming disabled
Line and requiring thf: assistance of another car f:of:nat}?OUble
the Motormap must instruct his Conductor to stop suehrear’
flir_ldbverbally instruct the Motorman thereof to proceed Cto tclz:r
1}s]a led car and push it to the nearest Depot or other pl c
w ex'edlt can be shunted out of the way; the speed mus{) i
T\:/}cee 10 miles per hour while the car is being pushed 'f‘ll?t
, (cit0{rnarll tof thhe I\c/llnsabled car must ride in front of his ca:
nd signal to the Motorman of the assisti
the rear bell. S A
th(gl)\/[“ Relief can be more readily obtained from the advance
O:d c')'torIr:nan of the dlsabled_car must fill in a *° Wrong L
er, orm (as per specimen at end of this instruction),

mination when

and hand it to his Conductor, with instructions to proceed to
the first cross-over road in advance and hand the * Wrong
Line Order” to the Motorman of the car which is to be used
for Relief purposes, and to accompany such Motorman to the
point at which the disabled car is standing. The Relief Car
must be operated at reduced speed and must carry a Red
Head Light at night. The Motorman of the Relief Car must
keep a sharp look-out for the disabled car.

The * Wrong Line Order,” when properly filled in, is
sufficient authority for a Motorman to run his car in the
Wrong direction from the nearest cross-over ahead of the
disabled car for Relief purposes.

The Motorman of the disabled car must see that, at night,
a Red light is exhibited on the front and rear of his car.

(h) In the case of a One-man type car, when operated under
One-man conditions, the Motorman, after securing his car
(see clause (c), Instruction A7) must act as laid down for
the Conductor in this instruction.

(i) The Motorman of the disabled car must not allow his
car to be moved until the Relief car arrves, unless satisfactory
arrangements have been made to prevent the Relief Car from
coming to his assistance, and when a written order has been
issued, until the man to whom the order was given has
returned and handed the order back to the Motorman.

Specimen Wrong Line Order Form referred to in clause (g) of
Instruction 89.

ELECTRIC STREET RAILWAYS.
MoTorRMAN'S WRONG LINE ORDER.

To the Motorman of car at.........cooccececccce..
My car'is disabled at:' 0. .. 0. Lo he e - and
| require your car to come to my assistance on the Wrong
Line. I will not allow my car to be moved until the

arrival of your Relief Car.

(Signed). ..ot Motorman of Disabled Car.

Car Number............

(Date): 2t 1940 (Time issued). ok oo deltahis
Countersigned. . .......... Motorman of Relief Car.
Datestanapms: v, Time Order Recetved..............
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AIR AND BRAKE APPARATUS.

90. The Air and Brake Apparatus covers the Hand Brake,
Air Brake, Sander, Windscreen Wiper, and in certain cars,
the Door and Circuit Breaker Operating Mechanisms.

91 (a) The arrangement of the Air and Brake equipment
for Cars other than_the One-man type is shown on diagram
No. 2, and the chief appliances are as specified hereunder :—

Compressor Cut-out Switch and Fuse.
Compressor Governor.

Axr. Compressor and Motor.

Main Reservoir and Safety Valve.
Pressure Gauge.

Motorman’s Brake Valve.

Conductor’s Brake Valve.

Brake Cylinder.

Sanders.

Windscreen Wipers.

(B Compressor Cut-out Switch and Fuse.—This is a
single-pole switch connected in the power circuit on the Trolley
side of the Circuit Breaker, and when closed, it supplies power
to the Compressor Motor, provided the contacts of the Com-
pressor Governor are closed.

'I:he Fuse is provided for tht_a protection of the electrical
equipment of the Compressor Circuit in the event of a short

crcuit or an excessive load. Under normal Conditions the

ﬁom;]);essor Cut-out Switch must be kept closed. (See Diagram
o. '

(c) Compressor Governor, Air Compressor, Motor and
Reservoir.—The Compressor Governor is an ¢
electrical switch connected between the Compressor Cut-out
Switch and the Compressor Motor, [t automatically controls
the operation of the Compressor Motor, and thus governs the
working of the Air Compressor. When owing to an application
of the Air Brake or due to leakage, the Air-pressure in the
ain Reservoir falls below a predetermined limit (60 Ib. per
square inch) the contacts of the Compressor Governor close
automatically and thus complete the electric circuit through
the Compressor Motor and start the Ajr Compressor. When
by the operations of the Air Compressor the pressure in the
Main Reservior is increased to 70) er square inch, the

air-operated

de-energise
Compressor.
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contacts of the Compressor Governor open automatically,

the Compressor Motor and stop the Air

(d) Main Reservoir and Safety Valve.—The Main

Reservoir is for the storage of air compressed by the Air

%:.ln:{zic—s%ohré function of the Safety Valve 1s to prevent the

pressure in the Main Reservoir from exceeding a predeter-

Connected to the Main Reservoir is the Safety

1A wavinmm in the event of the Compressor Governor
Page 58, Instruction 91.  First paragraph, clause (a) to read :—

“ The arrangements of the Air and Brake equipment for
cars other than the One-man type are shown on Diagrams
Nos. 2 and 2A, and the chief appliances are as specified
hereunder : — "’

Page 59, Instruction 91.  Add the following to clause (e) :—

" Cars 52, 53 and 54 (see Diagram No. 2A) are fitted with a
Duplex Air Pressure Gauge in each Driving Compart-

"ment. The Red Pointer of the Gauge indicates Main
Reservoir Pressure and the Black Pointer Straight Air
Brake Pressure. Other Bogie Cars will be similarly
equipped.”

A A

position, a small Air port admts air from tne 1viamn
Reservoir to the Brake Cylinder, producing a
gradual application of the Brake for an ordinary
stop. (See Instruction 96). / &

(i) Emergency Position.—When the handle is place
to the Emergency Application Position, a large
port is opened, and the air passing from the Main
Reservoir to the Cylinder, applies the Brake almost
immediately. For other ] 7forms of Emergency
Braking, see Instruction 97. ;

(iii) Neutral gor Lap Positiop.—When the handle is at
the Neutral Position all air ports are closed, and there
is no communication between the Main Reservorr,
the Brake Cylinder and the atmosphere.
compressed air 1s admitted to the Brake Cylinder
and the Motorman's Brake Valve is then moved
to the Neutral Position, the Brake will be held

on until such time as the compressed air escapes
by leakage.

o s i - - Y L enpea—
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(iv) Release or Running Position.—When the handle
1s placed to this position a port is opened through
whxph the compressed air exhausts from the Brake
Cylinder to atmosphere, and the Brake is thus
released. This is the normal position whilst
running.

(2) Conductor’'s Brake Valve.—The Conductor’s Brake
Valve 1s 'prov151ed on Bogie Cars only, except the One-man type.
By opening this Valve an Emergency Air application is produced.
It must not-be opened whilst the car is in motion, except the
Conductor become aware that the Motorman is from any
cause incapacitated, or any similar case of emergency. (See
also clause (), Instruction 97).

(/.1) Sander.s.—To operate the Sanders, air is taken from the

ain Reseryonr through an isolating valve and a reducing valve
to the Sanding Air Pipe Reservoir. The Air 1s then taken to
each end of the Car and thence through operating valves to
the Sanders.

@) Windscreen Wipers.—The air supply to the Wind.
screen Wipers is taken from the Main Reservoir Pipe and the
action of each Wiper is controlled by an operating valve.

(N Pnemtic Doors.—In addition to the above equip-
ment some bogie cars are provided with pneumatically operated
I%Joorz under the control of the Motorman. (See Diagram

0.

By means of a four position Rotary Valve with removable
handle the Motorman is able to open the’ two “On" side
doors, the two “COff ™" side doors, or all doors as required.
To prevent the escape of air at the non-driving end when ajr
is admitted to the Door Engines, a double Check Valve is
nstalled in the piping to each pair of doors. Fach Valve
consists of a Piston in a Cylinder which is forced over when
air is admitted to one end of the Cylinder, thus allowing air
to pass to the Door Engines by way of a central port but
preventing air passing through the Cylinder to the other end.

A Door Engine is mounted over each of the four doors and
consists of a Piston in a long Cylinder. To one end of the
Cylinder, through which the Piston rod extends, air at Main
Reservoir pressure is always applied. The Piston rod is
attached to the top of the door so that the movement of the
Piston in the Cylinder operates thedoor.

T — ————t

In order to obtain the most efficient braking performance
. . 1 1 1 1 ] 111 Ui ol | .- -1

Page 60, Instruction 91. Add the following as an additional
Instruction to clause (f) and insert on page 60 following section
(iv) -—

*“ The Motorman's Brake Valve on Cars 52, 53 and _54 1S
of the Self-lapping Type and other Bogie Cars will be
similarly equipped.

The Self-lapping Brake Valve has 3 operating positions,
viz :—

Release Position

Service Position

Emergency Position (Handle off).

It is operated in conjunction with a Relay Valve which
provides very rapid rates of application and releasz and
also automatically maintains Brake Cylinder pressure
against leakage, provided normal pressure exists in the
Main Reservoir.

S it

Brake Cylinder during a brake application and from the

Brake Cylinder direct to the Exhaust Silencer during the

geliasg‘. thereby providing very rapid operations of the
rake

e e —m e e eve——— v

Page 60, Instruction 91. Add the following as a second para-
graph to clause {g) :—

*“ There 1s no Conductor’s Brake Valve on Cars 52, 53 and
54" :

Page 60, Instruction 91, clause (h) :—

Delete the words ‘* reducing valve ' in the second line and
in lieu thereof insert the words ‘* Duplex Check Valve.”

ol - L T




In order to obtain the most efficient braking performance I}
Nk e i eyl it is necessary that the brake should be applied at the
f , commencement of the stop with the maximum force
required by circumstances and to then graduate the
cylinder pressure off as the stop progresses so that a
uniformly high rate of braking is maintained during the
‘ stop without the liability of wheel skidding or discomfort
() @ to passengers. With the Self-lapping Brake Valve this

N operation can be readily accomplished as the pressure

B"’I(‘)’ee’: developed and maintained in the Brake Cylinder depends
Itymi 3 only upon the position of the Brake Valve Handle. In

| making a brake application, therefore, it is only necessary
Conduc y o v
to move the handle towards Service Position as requnred

gﬁisilal{ to retard the speed of the car and then move it back
gradually towards Release Position as the stop pro-
(h) St gresses with the object of completing the stop with the
Main Re minimum Brake Cylinder pressure necessary. ‘‘ Fan-
to the S, ning ~ of this type of Brake Valve is detrimental to a
fﬁch Sen( good stop, and is a waste of compressed air.
e San
() Wi A Relay Valve is fitted in the pipe line between the
Saradni M) Main Reservonr and the Brak'e Cylinder, and is connected
o by a pipe to the Motorman's Self-lapping Brake Valve.
() P Under the control of the Brake Valve, the Relay Valve :
ISy : W Lvpsn i permits Main Reservoir pressure to pass direct to the
(rincnt soms bogie cars are provided with pneumatically operated Brake Cylinder during a brake application and from the |
N(:)ori)un er the control of the Motorman. (See Diagram Brake Cylinder direct to the Exhaust Silencer during the '
. 4). ' Release, thereby providing very rapid operations of the
By means of a four position Rotary Valve with removable Brake ™.

handle the Mot‘?rmap. 15 able to open the two “On" side

%oors, the tw},'lo Orf ?lde doors, or all doors as required.

Lo prevent the escape of air at the nondriving end when ajr P 1 ( P
15 admitted to the Door Engines, a double Check Valve is g::z:s:h(s?(; g?;tttgzcé?)n-zl Pt 5
mstalled in the piping to each pair of doors. Each Valye .
consists of. a Piston in a Cylinder which is forced over when ‘ ** There is no Conductor’s Brake Valve on Cars 52, 53 and
air is admitted to one end of the Cylinder, thus allowing air 54." :

to pass to the Door Engines by way of a central port but

preventing air passing through the Cylinder to the other end.

A Door Engine is mounted over each of the four doors and ) Page 60, Instruction 91, clause (h) :—
consists of a Piston in a long Cylinder. To one end of the ' :
Cylmder', through which the Piston rod extends, air at Main Delete the words ‘‘ reducing valve " in the second line and
Reservoir pressure is always applied. The Piston rod is in lieu thereof insert the words *‘ Duplex Check Valve.”

attached to the top of the door so that the movement of the
Piston in the Cylinder operates the door.

) = e ~— -——-——‘-—:——*‘,Mﬁ:—if- ki d
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Page 61, Instruction 91. Add the following as new clauses (k)

1) :—

““ (k) Double Check Valve.—A Double Check Valve. is
fitted in the Straight Air Brake Pipe Line on Cars
equipped with the Self-lapping Brake Valve in order to
confine Brake Valve control to the driving compart-
ment .

“ (1) Duplex Check Valve.—The Duplex Check Valve

is fitted in the pipe line between the Main Reservoir
and the Sanding Air Reservoir. Its purpose 1s to
prevent the Main Reservoir pressure being reduced to
a low value by the excessive use of the Air Sanders,
or by air leakage from the Sanding Air Reservoir or its
pipe connections. The Duplex Check Valve has two
air valves, the lower or feeding valve is adjustable and
is so arranged that air pressure in the Main Reservoir
must be at least 40 Ibs. per square inch before the valve
functions to supply air to the Sanding Air Reservoir.
The Upper Valve permits the compressed air to re-
turn from the Sanding Air Reservoir to the Main
Reservoir when the pressure in the latter is for any
reason less than that in the former and in this way
permits of the Sanding Air Reservoir being utilized
as a supplementary Reservoir for the Air Brake and
other air-operated equipment.”

Diagran.zs.. Insert new Diagram No. 4 in back of book in lieu
of existing Diagram No. 4.

Insert new Diagram No. 2A in back of book.

Amend the words ** Reducing Valve "’ shown on D’éagrams
Nos. 2 and 3 to read *‘ Duplex Check Valve.

2387—45
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When the Motorman desires to close the doors he admits
air to the other end of the Cylinder by an operation of the
Rotary Valve. As the area of the Piston in contact with the
air is greater on this side than on the side which has air
pressure constantly applied, the Piston is forced over to the
“door closed” position. To open the doors the Motorman
must return the Rotary Valve to the “door open’ position,
thus opening a port which exhausts the air from one end of
the Door Engine Cylinder to atmosphere. The air pressure
on the other end of the Cylinder then forces back the Piston
to the *“ door open’" position.

92. Air and Brake Equipment of One-man Type Cars.—
See Diagram No. 3.—(a) In addition to the Air and Brake
equipment, as described in Instruction 91 (a) to (i), One-man
type cars have the following equipment :—

Dead-man’s Device on Controller.
Double Check Valve.

Pilot Cut Off Valve.

Emergency Valve.

Circuit Breaker Cylinders.

Door Operating Valves.

Door Selection Cocks.

Valve Pullers.

Door Engines.

Doors and Steps.

(b)) Dead-man’s Device.—This is incorporated in a special
cover substituted for the cover employed on the K. 35 type
Master Controller. It embodies an Air Valve operated by
depressing the Controller handle against the action of a return
spring. Air from the Main Reservoir Pipe passes through
the Valve to the Safety Control Pipe when the handle is
depressed and air from the Safety Control Pipe is exhausted
to atn}OSphere when the handle is released.

It is necessary for the Motorman to hold the Controller
handle depressed except when the Air Brake has been applied.

{c) Double Check Valve.—The function of this Valve 1s
to isolate the Safety Control Pipe at the end from which the
car is not being operated and so prevent it being exhausted
to atmosphere at the Controller at that end. It consists of a
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Piston in a Cylinder to which the Safety Control Pipe is con-
nected at both ends—one pipe going to No. | end of the car
and the pipe at the other end of the Cylinder going to No. 2
end. A pipe at the top of the Cylinder is taken to the Pilot
Cut Off Valve.

When the Controller handle is depressed after the Motor-
man changes ends, air at Main Reservoir pressure is admitted
to one sid&a of the Pisto}r: of the Double Check Valve, forcing
1t over and permitting the air to pass throu h 5
the Pilot Cut Off Valve. At the same time fbetlslzf;g? (lggr:ttrtcﬁ
Pipe leading to the other end of the car is isolated from the
top port.

(d) Pilot Cut Off Valve.—The function of this Valve is
to a]low.the Motprman to remove his hand from the Controller
handle if the Air Brake has been applied. It consists of a
spring loaded Valve which is operated when air pressure is
admitted to the Straight Air Pipe by the operation of the
Motorman's Brake Valve. The operation of the Pilot Cut Off
Valve prevents the passage of air between the Emergency
Valve and the Double Check Valve, thus permitting the Safety
Control Pipe to be exhausted, when the Air Brake has been
applied, without exhausting air from the Emergency Valve

. and causing the latter to operate.

(¢) Emergency Valve.—The Emergency Valve consists of
a Piston, a Slldp Valve operated by the Piston, and also a
Relay Valve. Air from the Main Reservoir is admitted to the
back of the Piston and also to the top of the Slide Valve.
From the front side of the Piston the Emergency Pipe is taken
for the operation of the Pnetimatic Doors.

Within the Emergency Valve a portleads from the Emergency
Pipe Port to both ends of the chamber in which the Relay

alve is situated. A port also connects the pipe from the
Pilot Cut Off Valve to this chamber. From below the seat

of the Relay Valve a pipe is taken to the Circuit Breaker
Cylinders.

.The Slide Valve connects ports from the Straight Ajr
Pxpg and Brake Cylinder Pipe when the Piston is in the normal
position and \fvhen it is in the Emergency position air from the
back of the Piston is connected to the port leading to the Brake
Cylinder Pipe. The operation of this Valve is as follows :—

When the Controller handle is depressed by the Motorman

N e g e T T
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and the Motorman's Brake Valve placed in the Release position,
the Safety Control Pipe is charged with air at Main Reservoir
Pressure which enters the Emergency Valve and passes to the
top of the Relay Valve Piston which is forced on to its seat
against a spring and closes the port which connects the
Emergency Pipe to the Circuit Breaker Cylinders. Air then
flows through a groove alongside the Relay Valve into a port
leading to the Emergency Pipe which is gradually charged with
air. This air pressure is also applied to the front of the
Emergency Valve Piston which has air direct from the Main

eservoir always at the back of it in the chamber in which the
Slide Valve is situated.

When sufficient pressure has built up in the front of the
Piston, it throws and uncovers a port which connects the
Main Reservoir to the front of the Piston and thence to the
Emergency Pipe. At the same time the Slide Valve is operated
and connects the Straight Air Pipe to the Brake Cylinder so
that normal operations of the Brake can be performed by the
manipulation of the Motorman’s Brake Valve. When, however,
air pressure is reduced in the Safety Control Pipe the Relay
Valve operates and uncovers the port which exhausts the
Emergency Pipe to atmosphere via the Circuit Breaker
Cylinders. Pressure is thus reduced on the front of the
Emergency Valve Piston which throws and carries with it
the Slide Valve thus connecting the air at Main Reservoir
Pressure in the Slide Valve chamber to the port leading to the

Brake Cylinder Pipe.

In order to prevent a drop in pressure in the Emergency
Pipe, and consequent operation of the Emergency Valve,
when two or three door engines are operated at the same time
a small Air Reservoir is placed in the Emergency Pipe Line.

(f) Circuit Breaker Cylinders.—One cylinder is located
adjacent to each Circuit Breaker handle. When the Emergency

alve operates, the air from the Emergency Pipe is admitted
to each Circuit Breaker Cylinder, thus forcing forward a Plunger
which hits against the Circuit Breaker handle causing power
to be cut off from the Controller. When the Plunger is
extended the air is exhausted to atmosphere.

_ (g) Door Operating Valves.—Foot operated Valves are
installed at each end of the car. They consist of two Plungers
(one of which is removable) placed side by side. Pressing down




one Plunger permits air from the Emergency Pipe to pass
to the pipe leading to the door engine Valve Pullers. Pressing
down the other plunger exhausts the pipe from the Valve
Pullers to atmosphere.

(k) Door Selection Cocks.—The valve puller for the door
to the left of the Motorman is permanently connected to the
door operating valve at that end of the car. The two centre
doors can be 1solated or selected by cocks placed in the pipe
lines leading to these doors. f

(i) Valve Pullers.—Each Door Engine is equipped with a
Valve Puller which determines to which side of the Door Engine
Piston, air is admitted. . , .

The Valve puller consists of a Spring loaded Piston in a
Cylinder to which air is admitted by means of the Door
Operating Valve. The air pressure forces over the Piston
against the compression of the spring. The resultant move-
ment of the Piston Rod is transmitted by a connector link
to the arm of the Door Engine Rotary Valve. When air is
exhausted by further operation of the Door Operating Valve
the spring returns the Piston carrying with it the connector
link and the operating arm of the Door Engine Rotary Valve.

(7) Door Engines.—The Door Engine consists of two
Pistons rigidly connected by a shaft in which teeth are cut to
form a rack which engages a quadrant attached to the lever
operating the doors. The Pistons are situated in opposing
Cylinders to which air is admitted as determined by the
position of a Rotary Valve.

When air is admitted #o the Valve Puller Fhe resultant
movement of the Rotary Valve arm causes air from the
Emergency Pipe to pass through the Rotary Valve to one
Cylinder, forcing over that Piston and the racked shaft. The
quadrant is thus rotated and the doors open. -

When air is released from the Valve Puller the Door Engine
Rotary Valve is operated causing air to be exhausted from the
Cylinder previously charged and air admitted to the other
Cylinder causing that Piston to be forced over reversing the
movement of the quadrant, and the doors Flose.

If air be exhausted from the Emergency'Plpe by an opera-
tion of the Emergency Valve no air 1s available for the Door
Engine which is then in a state of balance and the doors can

be operated by hand.
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Isolating Cocks are provided on each Door Engine to cut
off the supply of air from the Emergency Pipe when the Door
Engine is defective. The defective door can then be operated

by hand.

(k) Doors and Steps.—The operation of the Door Engine
causes a shaft to revolve to which the folding doors are secured
thus causing the doors to operate. The shaft is extended
below the doors so that its movement will operate a folding
step.

93. (a) There are several forms of braking available for
controlling a car, viz. :—

(1) The Hand Brake.

(i1) The Air Brake.
(111) The Rheostatic Brake.
(iv) ‘The Reserve Power Brake.

(b) The Hand Brake operates on the car wheels through the
brake shoes and is applied by turning the hand wheel at either
end of the car. It is held in position by a foot operated locking
device.

The Motorman must Signal the Conductor to apply the
Hand Brake where necessary when the car is in motion. Except
when necessary to prevent accident, the Conductor must not
apply the Hand Brake unless he receive the signal from the
Motorman to do so. (See clause (4), Instruction 106).

The Mot'orman must, by means of the Hand Brake, counter-
act unsteadiness due to defective Rheostats, but must not, other-
wise, start the car whilst the Brake is on.

(c) The Air Brake operates by air pressure upon the car
whee.ls and through the same brake shoes as the Hand_ brake.
Details of the Air Brake mechanism are given in Instructions 91

and 92,

When from any cause the Air Brake is inoperative, the speed
of the car must be limited to a rate at which the car may be
controlled, or, where necessary, stopped by means of the Hand

rake alone ; in such circumstances the Hand Brake will form
the Service Brake, but in cases of emergency the Motorman
must make use of the Emergency Brake. (See Instruction 97).

The handle of the Controller must always be at the ** Off "
position when a Service Brake is applied.
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The Air Brake must not be relied on to secure a car on any
gradient.

(d) The Rheostatic Brake is operated by converting motors
into generators and dissipating the energy by heating the
Rheostats in the electrical circuits.

() The Reverse Power Brake can only be employed on the
single truck—two motor—equipment and is operated as de-
tailed in clause (e), of Instruction 95.

94. Bogie Cars.—(a) In the Bogie and One-man type
car equipments the separate forms of Braking are as shown
hereunder :— y

(i) Service Brake.—By an ordinary application of the
Air Brake or (if the Air Brake be inoperative)
Hand Brake. (See clause () ).

(ii) First Emergency Brake.—By Air Emergency
Application. (See clause (c) ).

(1)) Second Emergency Brake.—(One-man type cars
only). By Dead Man’s Device. (See clause (d)).
(iv) Third Emergency Brake.—By using the Motors

as Generators. (See clause (e) ).

(b) Service Brake.—This application, whick is used for
general purposes, consists of an ordinary application of the
Air Brake Apparatus. To apply the Brake the Motorman,
after placing the Controller to the Off position, must turn
the handle of the Brake Valve to the Service Application
position, and when the desired effect has been produced, he
must turn the handlesto the Neutral position ; if the Motor-
man find that his application is insufficient he must make
another, but lighter, application, and again turn the handle
to the Neutral position. These operations must be repeated
until sufficient pressure has been applied to gradually bring
the car to a stand; the Air Brake must be r.eleased before
the car is actually stopped. (See also Instruction 96).

First Emergency Brake.—The First Emergency Air
Brgche is applied bygplacing the handle of the Brake Valve to the
Emergency Application position, and applying sand to the rail.
(See Instruction 99).

(d) Second Emergency Brake.-.—The Second Emergency
Brake on One-man type cars is applied by removing the hand
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from the Main Controller Handle. This applies the Main

Reservoir air pressure directly to the Brake Cylinder.

(e) Third Emergency Brake.—The Third Emergency
Brake can only be applied by means of the “K35" type of
Controller. The Motorman must place the handle of the
Controller to the Off position and then place the handle of the
Reverser to the position in which an application of power will
oppose the motion of the car; the handles must be left in
above-mentioned reversed positions until the car has been
stopped.

This application is not dependent on the supply of power
from the Trolley, and, as it is likely to damage the electrical
equipment, must not be used except in cases of extreme
urgency.

95. Single~truck Cars.—(a) In the Single-truck car
equipment the separate methods of braking are as shown
hereunder :—

(1) Service Brake.—By an ordinary application of the
Air Brake or (if the Air Brake be inoperative)
Hand Brake.

(1) First Emergency Brake.—By Air Emergency
Application.

(i1) Second Emergency Brake.—By Rheostatic.

(iv) Third Emergency Brake.—By Reversing.

(v) Fourth Emergency Brake.—By using the Motors
as generators.

(6) Sexvice Brake.—This application, which is used for
general purposes, consists of an ordinary application of the
Air Brake Apparatus. The Motorman, after placing the
Controller to the “Off " position, must turn the handle of
the Air Brake Valve to the Service Application position, and,
when the desired effect has been produced, he must turn it
to the Neutral position ; if the Motorman find that his appli-
cation is insufficient, he must make another, but lighter, appli-
cation and again turn the handle to the Neutral position.

hese operations must be repeated until sufficient pressure
hffs been applied to gradually bring the car to a stand; the

ir Brake must be released before the car is actually stopped.
See also Instruction 96).

(c) First Emergency Brake.—The First Emergency Air

Brake is applied by placing the handle of the Brake Valve to




the Emergency application position, and applying sand to
the rail. (See Instruction 99).

(d) Second Emergency.—To use the Second Emergency
(the Rheostatic Brake) the handle of the Controller must be
turned backwards from the “Off” position to bring the
braking notches into action ; the movement of the handle of the
} Controller to the first braking notch couples the motors so
|

as to act as generators and short circuits them through the
Rheostats which are gradually cut out by the handle being
moved to the full braking notch. This produces a consic!era.ble
braking effect whilst the car is moving rapidly. This application
is not dependent on power from the Trolley, and may, there-
fore, be used even if the Trolley-pole be lowered, and it will
| operate (though less effectively) when one motor 1s cut out.
‘ When applying this Brake, the same care must be exercised
‘ when passing over Brake Notches as when passing over the
| Power Notches, and the handle of the Reverser must be set
for the direction in which the car is running ; the handle of the
Controller must not, however, be moved too rapidly, as such
a course may cause damage to the equipment, or skid the
wheels. _

(¢) Third Emergency.—To apply the Third Emergency
Brake, the Motorman must perform, in the order named,
' the following operations :— T -
l (i) Place the handle of the Controller to the * Off
‘ position. b

(i1) Place the handle of the Reverser to the position at
which an application of power will oppose the
motion of the car; and _ ;
(i) Turn the handle of the Controller to First Series,
and, if necessary, to (but not beyond) the Second
Series notch.

If the Controller be turned beyond Second Series notch
the Motors may lose their braking power, and the equipment
may be damaged. y :

This application, whilst dependent for its action on power
from the Trolley, will operate (though less effectively) when
one Motor is cut out.

(f) Fourth Emergency.—To apply the Fourth Emer-
gency Brake the Motorman must perform, in the order named,
the operations specified hereunder :— X

(i) Place the handle of the Controller to the Off position.
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(1) Place the handle of the Reverser to the position at
which an application of power will oppose the
mc:ition of the car; open the Circuit Breaker ;
an

(i) Turn the handle of the Controller to the Full Parallel
position, and hold it at such position until the car
has been stopped.

This Application is not dependent on the supply of power
from the Trolley; nevertheless its action is likely to cause
serious damage to the electrical equipment, and it must not

e used except In a case of extreme emergency.

98. Service Braking.—Due care must be exercised in
operating the Service Brake, which, for an ordinary stop,
must be applied gradually and released. To avoid causing
discomfort to passengers, and unnecessary strain on the equip-
ment or needless loss of compressed air, a light application
should be made at a sufficient distance before reaching the
stopping place; when the car has been brought nearly to a
stand the Air Brake should be released, and, where necessary,
the Hand Brake must then be applied. (See also clause (e),
Instruction 86).

97. (o) Emergency Braking.—There are various forms
of Emergency Braking, which, when used, must be applied
in the order set out in Instruction 94 or 95.

(1) On Bogie Cars, there are two and on One-man type

_ cars three separate forms of Emergency Braking.

(i) On Single-truck Cars, there are four distinct forms
of Emergency Braking.

() If all the methods of Emergency Braking fail the
lotorman must, except on the One-man type of car, signal
to the Conductor to open the Conductor's Brake Valve.
(See clause (b), Instruction 106, and clause (g), Instruction 91).

(c) When an Emergency Brake is used, the hand Brake must
not be applied until the car has almost stopped ; excessive
raking causes the wheels to skid, which defeats the object in
raking.

(1) An Emergency Brake may not stop a car on a gradient,
but it will reduce the speed of the car to a low
rate. If the Hand Brake be defective, the Motor-
man must take the necessary steps to scotch the
wheels, or arrange for his Conductor to do so,
where it 1s desired to bring the car to a stand.
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(i) The Motorman must furnish a report to the Officer-
in-Charge, as soon as possible in every instance
in which he uses an Emergency Brake. This
clause will not, however, apply to the testing

operations prescribed in clause (c), Instruction 76.

98 (q) Falling Gradients.—When descending any gradient
the speed of the car should be controlled by applying and retain-
ing sufficient air in the Brake Cylinder to prevent the car from
accelerating beyond the prescribed rates of speed. (See In-
struction 85).

(b) Skidding or Slipping.—The Motorman must endea-
vour to avoid skidding the wheels of the car. If the wheels slip
whilst power from the overhead is applied, the Motorman must
place the Controller to the ** Off " position and apply power
again in the regular way.

The best effect in checking the speed is produced by
retarding the rotation of the wheels without skidding.

If the wheels skid whilst the Brake is applied, he must
apply sand to the rail, release the Brake sufhiciently to allow
the wheels to revolve, and again apply the Brake in such a way
as to avoid skidding. (See also Instruction 99).

If, when the Conductor applies the Hand Brake, the wheels
skid, he must release the Brake and, if necessary, apply it
again.

(c) Brake Defects.—The Motorman must devote attention
to the condition of the Air Brake, and at once investigate any
indication of defect in any portion of the Apparatus.
In the event of any defect in the Air Brake, Rheostatic,
or Hand Brake equipment, the particulars must be communi-
cated to the Officer-in-Charge as soon as possible. If the Brakes
on any car in traffic are unserviceable, the Carmen must arrange
for all passengers to alight and to proceed to their destination
by the next following car ; the defective car must be run empty
to the Car Shed.

The Motorman must, on each trip, frequently observe the
indication on the Pressure Gauge.

(i) If at any time the pressure has fallen below 55 Ib., the
Motorman must bring the car to a stand clear of
Crossings and carefully note whether the Compressor
is operating, and if the Compressor be working and
the Pressure Gaugé is not affected thereby, the Air
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Brake Apparatus must be regarded as unserviceable ;
if. however, the Compressor be not operating the
Motorman must see whether the Compressor
Cut-out Switch is open and, if so, close it and
note whether the Compressor is then actuated.
If although the Compressor Switch is closed the
Compressor is not working the Motorman after
opening the Compressor Cut-out Switch, must
renew the Fuse in the Switch, and, if the second
and a third Fuse blow, the Air Brake Apparatus
must be deemed to be unserviceable.

Note.—The Compressor Cut-out Switch (see
Diagram No. 1) must always be opened—i.e., place
to the “Off" position—before attempting to
examine or change the Fuse.

(ii) If at any time the pressure rise above 75 lb. the
Motorman must Stop the car, and by applying and
releasing the Brake endeavour to reduce the pres-
sure in the Reservoir, and, if by these operations,

~the pressure be sufficiently reduced, he must before
starting, note whether the Compressor operates;
if when the Air Pressure is reduced, the Compressor
starts, but the Compressor is not automatically
cut out when a pressure of 70 Ib. is restored,
the Motorman must open the Compressor Cut-out
Switch and regard the Air Brake Apparatus as
unserviceable.

99. Use of Sand.—The Motorman must frequently stir
up the sand in the boxes, see that the sand gear works properly,
and keep a sufficient supply of sand in the boxes whilst the car
is in traffic. Any defect of the sand gear must be noted in the
Trouble Card Book; baskets, cans, etc., must not be carried
in the sandboxes. In any instance in which it is necessary to use
sand for Emergency Braking purposes, the Motorman must
start the sand before applying the Brakes.

The Motorman should not use sand on or near any points
unless such a course be necessary.
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3 PREVENTION OF ACCIDENTS.

100. (a)'Employes must exercise care in the performance
ofhthelr dtcxltxes to prevent accidents or injury to themselves or
others, and must spare no opportunity of 1

y of warn
neglect to take proper care. g8 hose who
fReckless ei(posurt?l lofbhlmself or others to danger on the part
of any employe will be treated as an off 1
ciganycop ence against these

Before using tools or appli :

pphances of any kind
should make sure that they are in a safe pzsition 'toemé)rlfoyes
the service required. e

Foremen and Gangers must satisfy themselves that the
men concerned understand what is required to prevent acci
dent to themselves or others. N

(6) The Conductor, when alighting from the car, must
always face the direction in which the car is travellin,g ; he
must not unnecessarily lean out of, or alight from the car
on the side for which the barrier is in use. '

When cars are passing through the gate-ways of the Car
Sheds, the Conductors must remain inside the cars. If it be
necessary to adjust destination signs or other outside equip-
ment before a car goes into service, this duty must be
pezformed whilst the car is stationary.

¢) Every employe must exercise i i

1 proper care 1n gett
b}(lztween vehicles for the purpose of coupling or unco%:pl;:g
them, and in the performancq of any other duty that necessarilg
exEoses hlmh to danger or risk of personal injury ¢

xcept where instructions are issued to the co
] e contr.
irpploye who may have occasion to go under a car on a la{lilr,m?ny
fme must previously obtain one handle of the Controllng
rom the Motorman and see that both Hand Brakes are f lfr
applied so as to be quite sure that the car will not be ?nol\lr ()i
until all is clear. Immediately after the work has b :
cor(r:lplevt&zd, the handle must be returned to the Motormeen
3 ) hen it is necessary to use the Motorman's Insul : r:i
ro;lrid Wire the employe concerned must be particulaei
:ﬁre ul tobﬁ;st make good contact with the rail with one enc?”;
w}?e:iqref t(}al ore plac'lf',}? the other end of the wire on the re:r
of the car. e wire must be held b 1
: the i
portion and when the contact has been mad):e the err:l;il(t)zi

concerned must turn his head 1 1
neerne S0 1
Sopgemed must turn that if arcing occur his eyes

(¢) Employes are warned of the risk of electric shock or
burning which might be incurred by tampering with any
electrical apparatus, overhead connections, or dangling wires.
They must always bear in mind the danger of touching, or
allowing any conducting substance with which they are in con-
tact to touch any Transmission or Contact Wire, or other
“Live” material. It must, however, be borne in mind that
under certain conditions the same danger exists, in the handling
of ladders, etc. Each employe must, therefore, be on his
guard to avoid exposing himself or others to this risk, par-
ticularly those engaged on the roofs of vehicles, buildings,
or verandahs, or on or under overhead structures or over-
line bridges. (See also clauses () and (m), Instruction 79.),

Any employe who is required to handle a Live Wire must
avoid risk by using some dry non-conducting material. Em-
ployes must make proper use of articles or appliances provided
for their safety and convenience.

Employes must make themselves familiar with the instruc-
tions under the heading of Directions to be observed in cases

of Electric Shock. (See end of this book).

(f) Any employe who observes any damage or irregulanty
connected with the overhead equipment must do all in his power
to prevent injury to any person or damage to property, and must
warn pedestrians and drivers of vehicles to keep clear of the
equipment. He must take immediate steps to stop any cars that
may foul the damaged e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>