28th August, 1946..

STATE ELECTRICITY COMMISSION OF VICTORIA.

BALLARAT TRAMWAYS.

TRAMCAR _EMERGENCY BRAKING.

The following is a brief description of the airebrake

system and advice regarding all air brake trams owned by the
Commission.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

An electric motor compressor pumps air into two reservoirs
where it is stored for use by the motorman as required.

The governor, which is actually an electric switch, is
automatically controlled for the "on" and "off" positions
by the amount of air pressure in the reservoirs, so that
when the pressure drops to the predetermined minimum
figure the switch closes and the compressor motor staris
up and when the predetermined maximum figure is reached,
the switch opens and the motor ceases to pump. This
governor, therefore, maintains the required pressure in
the reservoirs under normal conditions.

By the use of the motorman's brake valve handle (which can
be likened to a tap) the motorman can, by turning the
handle to the right, allow air to pass from the reservoirs
to the brake cylinder, the piston of which through a
system of levers forces the brake shoes on 1o the wheels.

The gauge in each motorman's cabin indicates the air
pressure in the reservoirs which is always the same in
each, being connected by an equalising pipe. The
importance of the motorman watcihing the gauge should be
obvious and should the pressure drop below 50 1bs. the
hand brake must be used until the tram is taken from
service, It is important tiat motormen be familiar with
details of the compressor clectrical circuit so that they
may rectify minor faults, such as replacement of fuse, &c.

The hand brake is a manual me2ns of applying the shoes 1o
the wheel, and, although thoroughly reliable, it is
slower and not so easy to apply as the air-brake.

The maximum braking effect is obtained when the pressure on
the shoes will almost skid the wheels under conditions
that give the greatest grip between the wheels and the
rails 2nd our air-brake has been so designed as 1o give
this required effect. This fact cannot be too strongly
emphasised as some motormen have resorted to other means
of stopoing their trams with results which have been far
from satisfactory. .

Continual daily practice in the intelligent use of the brake
shduld fit motormen to deal with each situation of varying
conditions that arise such as speed, load, and rail
condition, but one outstanding feature may be stated with
profit and we will treat the subject on the assumption
that the rail condition is good at the time.

The greater the speed the less risk of skidding the wheels;
therefore, at high speed a heavier application of the
brake can be made than when travelling at lower speed, and,
as the speed decreascs, the pressure on the shoes must be
reduced by allowing some of the air to be exhaigted rrom
the brake cylinder through the brake valve by turning
the handle to the left.
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TRAMCAR EMBERGENCY BRAKING (CONT'D).

(2) From the foregoing paragraph it will be seen that, in
an emergency, in ovd e 9 - e
f Yo o~der to stop the tram as quickly 283
p2531b1e, the handle should be instantly turned te the
right to an extent ir proportion to the speed, that is;
at.full specd it shou.d be turned to the full extent,
which is the full emergency pesition.

(10) In case of emergency when the rails are slippery, a brakc
appl}cation must be instantly made to the maximum extent
consistent with the rail condition. Should the wheels
lock and skid, release the brake momentarily and
instantly re-apply but to a lesser extent than previously,
and repeat if necessary until the tram is brought to a
standstill or the danger is past. Sand must be applied
throughout the periocd of braking.
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In the event of the failure of the air brake, and there
being insufficient time to bring the tram® to a Standstill with:the
hand brake, it is vnossible to stoo the tra:m electrieally. . :

Should such a casc arise proceed as follows :-

Pull the reversing key back so thatl it is pointing in
the opposite direction to that in which the tram is travelling
and apply power on the first notch in scrics, and, in any casc,
not beyond the second notch. Should the retarding effect not
be sufficieént through the wheels spinning tco fast, cut the
power off and apply again, and repeat this process, if
nceessary, until the tram stops.

Should the circuii breaker open through the reversal of
the mctors, throw the power handle round to the last parallel

position and leave it there until the tram is dbrought to a stand-

still. Remember! This operation is useless when a motor hag

bcen cut out.

In cach of these twc cascs sand should be applied until
the tram comcs tc rest. It is important to note that in cach of
these two cascs the reversing key must be pointing in the oppogite

dircction to that in which thc tram is travelling and nzither of

thesc two means will hold the tram in a stationary positicn, &0
that, having been brought tc rest when the wheel brake is useliss,

it would bc nececssary to put something in front of the whaeels to
prevent the vchicle from moving unlcss on level track.




with the following questions and @ s

Cuestion

A RTIN

ANSWER S
Question

AVGWER s

Question

ANSWER
Cuestion
ANSWERS
Question

ANSWER ¢
Ruestion

ANSWER?

ANSWERS

Guesticn

AlTSWERS

TRANCAR _ BRAKING.
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What is the puroose of the compressort

To oump air from the atmosphere into the reserveirs.

What is the governor and its purpose?

The governor is an electiic switch for automatically
pening and closing the circuit to the
compressor motor,

At what pressure does the compressor commence to work?

60 1bs.

At what pressure does the
working?¢

cormpressor motor cease
7C 1bs.
When you know that electricity is in the overhead

wires and the compressor does not work, what
would you do?

Moke sure that the compressor switch is closed and
if sc examine the fuse.

Before replacing a burnt out fuse whatl precaution
weuld you taket

Open the compressor switch.

What ig the purpcse of the motorman's brake valvet

It has 2 dual ourvoses firstly to allow the alr to
pass from the reservoir to the brake cylinder,

secondly to exhaust the air into the atmosophere

from the brake cylinder.
What is the purvose of the two air situated
one in each motorman's cabin?®

Y s aNal
gauges

Tc indicate the pressure in the air reservoirs.

What is the handbrake?®

Tt is8 a mechanical brake by which the motorman can,
by turning the wheel, force the sheoes on to the
vhecls.

When is the handbraoke to be used?

In the event of the failure of the air brakc, and

when leaving a tram at the termini or clsewhere
on the road.
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Under what cenditicn cculd the brake be automatical-
1y freed from the wheele when standing?

When s lightly loaded tram picks
passengers.

up, a number of

What is the reason for this automatic freeing of
the brake shoeg?

When the weight is applied to the tram, the shoes
are forced dovmn vertically and at a tangent from
the wheels.

Under what conditicn could the brake c¢f a standing
tram autematically tighten when the brakes are on?

When a heavily loaded tram discharges a great number
or all its passengers at the one time, In this
case the choes rise vertically toward the centre
line of the wheels, resulting in greater pressure
between the shoes and the wheels.

Which is the most effective brake?

The air brake.

Under what conditions should a heavy application of
the air brake be made?

When the tram is travelling at speed and the rail
is in good condition.,

What is meant by the rail being in good conaition?

When the adhesion between the wheel and rail is good.

Under what conditions would the adhesion be best?
When the rail is thoroughly clean and wet.
When is the rail slippery?

Generally after a light rain or when there is any

substance on the surface such as oil, tar, leaves &c.

What would you do to counteract this slippery
condition?

Apply brake more gradually and apply sand to the
rails by pressing on the sander button and release
bi*ake momentarily to allow wheels to revolve if
they skid.

Is 1t your duty to see that the sand hoppers have
plenty of sand and that the apparatus is working
sattisfactorily?

Yesy these ghould be frequently examnined,
egpecially under conditiong that are likely to

ake ‘the rails slivpery.

What is the minimum (lowest) air pressure at which
you are permitted to use this brake?

50 1bs.
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CONDITIONS AFFLCTING BRAKING:
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What precau@ion would be necessary when running
a tram under 'this condition?

A greater distance nmust be allowed in which to
bring the tram to a standstill as the force on
the shoes would be somewhat reduced.

Would you be permitted to travel as fast with
the air brake out of order?

No; it would be necessary to travel more slowly
and to allow plenty of time in which to bring
the tram to a standstill.

If wheels skid when brake is applied what must
you dof?

Release brake momentarily in order to allow wheels
to revolve, apply brake more gently and use sand,

Under what conditions must you allow a greater
distance in which to stop tram?

(a) When tram is heavily loaded.

b When on down grade.

c When rail is slippery.

a When using hand brake.

(e) When approaching any obstruction.

PROCEDURES IN THE EVENT OF BRAKE FAILURE.

Question 26:

ANSWER :

Question 27:

ANSWER :

Guestion 28:

ANSVER :

Question 29:

ANSVER :

Question 30:
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How would a tram be stopped, moving in a forward
direction, if air and hand brakes failed.

By pulling the reversing lever back and applying
one notch of power, or if necessary two, at the
same time using sand.

What would be necessary if the wheels spun round
and did not grip the rails sufficiently?

Throw the handle to the off position for an instans
and apply the power; also sand, again, repeating
the process if necessary until the tram has been
brought to a standstill.

If the circuit breaker opens when the motors are
reversed, what should be done?

The power handle should be immediately thrown
round to the parallel running position and left
there until the vehicle comes to rest.

Bhould sand be used when cither of these two
electrical means are used to stop the tram?

Yes; and should be used continuously until the
vebicle comes to rest.

If the tram is running backwards dowvnhill, how
would it be stopped.

In the same manner as dcscribed above except that

the reversing key would be pointing in the OPPOSit~

‘dircetion, that is it must always be pointing i~
the opposite direction to that in which the tran
is travelling.
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How would & tram be kent from moving on a grade

after having been stopped when there was no air
or hond brake to hold it?

Some hu?d substonce would huve to be placed in frout
of the whezsls, such as a big stone, piece of
wood, draw-bar, ectc.

How would a tram descent a grade if both air and
hand brake fai led?

The circuit breaker should be opened, the reversing
key pulled back, that is pointing up the grade,
and the power handle turned round to the last
parallel position and left there until the tram
came to reést on the level track.

With this means of stopping a tram, would 1t hold
it in a stationary position?

No; because the electricity used in stopping it is
dependent on the motion of the tram to generate
the curecent.

What haopens when this means of stopping the tram
is used?

The two motors are cross-connected so that the one
is driven by the momentum of the tram and generates
elecctricity supplied to the other motor which :
rectards or stops rotation.

Would it be possible to use this means of stopping
the tram when one of the motors had been cut out?

No; as previously explained, it 1s necessary to
have the two motors in working order and cross-
connected. -

Would this means of stopping tram be effective if
the pole were off trolley wire or if the
clectrioity was off for any reason?

Yes, 1t is not dependent on power from the trolley
wire.

LEAVING TRAM UNATTELDID ON 4 GRADE :

Question 37:

ANSWER :

If nececssary to leave a tram unattended on a grade,
what action would be necessary?

Release air-brakc and apply the handbreke firmly,
open the automatic switch, push the reversing key

go ira‘, it is pointing up the grade and turn the
prwor Loncdie round to the last parallel running
pogition aftcr removing the trolley pole if
day-..ght,




