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THE WESTINGHOUSE ATR ERAKE NOKTH CANTEREWE

(1) INTRODUGTIONS

Railway air brake history was made in 1872 by the invention of
the automatic compressed alr brake by Westinghouse, and this development
proved the foundation upon which most subsequent compressed air brake
development has been based, The mosthoteworthy feature of the
"automatic compressed air brake 1s simplicity, as evidenced by the fact
that potential brake power on locomotives and vehicles can be
established, and such power used at will, by means of controlled
fluctuation of air pressure in one continuous Pipe.

The safe working of trains is largely dependent upon the efflclency
of the brake apparatus, The brake must exert sufficient force to
preyent excessive speed on down grades, generally control speeds where
required, and bring a train to a stop in a reasonable distance. The
brake must also operate to stop a train in the event of a breakaWay
of one or more vchicles, or in any emergency.

Rallway transportation safety and economy in the handling of goods,
mixed and passengecr traffic demands from the enginedriver two essentials;
First, the ability to manipulate the air brake with skill and Judgment,
and secondly, he must have a thorough knowledge of the function and
principle of operation of the various devices associated with the alr
brake, methods of testing for brake operating efficiency, and how to
déal with any air brake breakdowns and running repairs that may be
encountered in service. The first can only bLe obtained by practical
experience, the second by study. This course therefore, has been pre-
pared as a supplement to the Air Brake Handboock, which should be read
in conjunction with the lecssons.

The present lessons will only cover the Westinghouse Automatic
Alr Brake used in the stecam service of the New Zealand Rallways.

(2) HOW THE WESTINGHOUSE AUTOMATIC AIR BRAKE WORKS:

The general principle upoan which the automatic air brake operatecs
is shown by diagrams in Pig.i. The air compressor A, driven by steam
from the boller of the locomotive, compresses air to a pressure of 95
1bs per square inch in the main reservoir B.

 When the locomotive is coupled to the traln, the compressed air
in the main reservoir B is fed via the driver's brake valve C into the
brake pipe D, from which it passes to a device known as a triple valve
E in each vehicle. Entering this valve E, it comes in contact with
the piston (a) and pushes it to the extreme right of its stroke. lthen
in this position the piston allows the air to flow through a . groove
(b) in the piston buch called the leakage groove, thence into the
auxiliary rescrvoir . When a sufficient quantity of air has passed
this piston so that the pressure in the auxiliary reservoir I and brake
pipe D are the same, the equipment is sald to be charged. The pressure
carried is 70 1lbs per square inch and automatically maintained by means
of a feed valve attached to the driver's ¥rake valve C. The brakes
may now be applieds

The brakes are M“applied" fo all vehieles on the train b
REDUCTION OF PRESSURE whether purposely, or accidentally, pro uced
In the brake pipe D. In ordinary working, this is effected by
allowing air to escape to the atmosphere by the driver's brake valve
C, or in case of emergency, by the Guard or a passenger; but the .
same. result follows if the train should part, a hose burst, or through
any other accident cﬂuoing an escape of a;r from the brake pipe; henece
the term "automatic"

The reduction of pressure in the brake pipe D causes a lower
pressure to be present on the left hand side of the triple valve piston
(a). Then air pressure in the auxiliary reservoir P being greater,
moves the triple valve piston (a) to the left.
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Attached to the triple valve piston (a) is a slide valve (c)
which moves with it and uncovers the port (d), making communication
with the stored air in the auxiliary reservoilr P fnd brake cylinder G.
This forces the brake cylinder piston outward and by the aid of a
system of levers causes the brake blocks to press against the wheels.
The brakes when applied will remain in that position until released.

In order to ''release" the brakecs it is necessary to RESTORE
the pressure in the brake pipec. Dby admitting air from the main
reservolir B by means of the driverts brake valve C. Alr agailn ehters
the triple valve E and the triple valve piston (a) is move® to the
right. In this movement the slide valve (c) is again shifted so that
the flow of air from the auxiliary reservoir F into the brake cylinder
G is stopped, and communication is opened between the brake cylinder
G and the atmosphere. This is accomplished by the passage way
beneath the slide valve which establishes a communication between the
port (d) and exhaust port (e¢), the latter being open to the atmospherec.
When the air from the brake cylinder @& escapes to the atmosphere, the
brake levers etc. are rceclieved of pressure and the brake blocks
released from pressing against the wheel. The auxiliary reservoir F
again starts recharging from brake pipe D in readiness for the next
brake application.

Such is the principle of opseration of the alr brake in a simple
form. A more detailed description follows:

(3) DESCRIPTION OF AIR BRAKE EQUIPMENT:

The simple automatic air brake applied to the engine, tender, and
passenger and goods vehicles is diagramatically 1llustrated in Figel
to 3 (pages 3 and L) Air Brake HandbookK.

e following gives details of the apparatus:=
(a) ENGINE (see Tig.i. Alr Brake Handbook for diagrammatic arrangement
of apparatus)

o The "Air Compressor or Pump provides the compressed air which is
storedtin the Malnh Reservoir feor Use in operating the brakes,

The Steam Stop Valve contrcls the steam supply from the locomotive
boiler to operate the compressor; the steam passes through the
Compressor Governor which is so adjusted as to automatically cut off
the steam supply to the compressor when the required air pressure
(95 lb.per sg in.) is obtained in the main reservoir, and to
automatically allow the steam to flow to the compressor when the air
pressure is reduced. ‘

Rreom the main reservoir, the alr has o frece Dagsoase to the
Drivers! Brake Valve Isolating Cock, and if that cock Is open, thenec
to the Dpivers' Brake Valve, This valwe controls the passage ofdr
to the other parts of the apparatus, such as the Feed Valve, and allows
comeressed air to enter the Braks Pibes

From the Brake pipe, the air flows into a branch pipe, first past
an Isolating Cbck: and then to the Triple Vslwye. The isolating cock,
or cut out enables the brake to be cut out in the event of defects
occurring, without interference with the brakes on the remainder of
the train.

The air passes through the triple valve mechanism and then flows
to the Auxiliary Reservoir where it 1is stored for applying the brakesy
When an application of the brake is made the compressed air from the
auxiliary reservoir enters the Brake Cylinder, forcing its piston
obtwards, and by the aid of a system of lewers, causes the Brake Blecks
to Press against the tread of the wheels.

The aysten of levers aid rods. by means of Wwhleh the feoree
~developed in the brake cylinder is transmitted from the piston of the
brake cylinder to the brake blocks to bring them against the wheels
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Wakl the decipred bressure; dbicalled the Brake. FBipging,

The engine brake pipe is eonnected: to the tender by a Hose Coupline,
while at the front-end of the engine, in addition to*the hoSe conneetion,
there is a Coupling Cock, %o Isolate the brake pipe when not eonnected
to an adjacent Voniolo.

7

A Hand Rlsase Vllm fivted to a pipe which has direct ,
communication with the brake rv“*“d: thus enabling the alr to be

diseharged from the brake cylinder and release the brake if meguired;

A Retaining Valve is fitted to the exhaust of the triple wvalwve
so that a pressure of approximately 15 lbs per sguare inch is
maintained in the engine brake cylinder during the descent of long
gradient, when it is desired to release the traln brakes to recharge
the auxiliary rcservoirs,

NOTE: Thls device 1s not shown in Fig.i and is only ©itted 1o
locomotives not fitted with straight air brake equipment.

A Release Spring, incorporated in the Brake Rigging, assists
in withdrawing the brake blocks from the wheels when the brakes are
released.

‘A Duplex Alr @duge on the engine has two hands or poiijbterss
The % ed Hand indicates the Malin Reservolr pressure, and the Black
indicates the Train Pipe Pressure. G e

T

(b) TENDER: (see Fig.2 Air Brake Handbook for diagrammatic arrange-
ment of apparatus.

A

Excepting for th compressor, Drivers'! brake valwe, and
accessories for these units, the brake apparatus is similar to that
on the engine, . =

g, Compresscd air from the main reservoir flows through the
Brke BPipe and . Dr ; Cock in the branch Bpipe,

and then uhrougﬁw Anxiliary Reservoir.

To apply +h0 brekes, the combresced ailr Trom this Peserpvoir &
caused to pass into the Brake Cylinder, forcing the piston outwards
(2]

&
thus causing forces to 1@ transmitted through the Brake Rigging,
to the Brake Blocks or Shoes which are forced against thewheels,

7

nscts uhu Htender train pipe to the first
Bt I coumunication Detween tender and
d o tHe-enginey a teain pive

: A Hos
vehlclequnu
voh 107\‘ i G Ganin fsoguan
eeek at the Tront end. is noL nNecessariye

A Release Spring Bt ithdrawing the brake blocks from
the wheels when the b vad

D

NOTE: The Relecase Valwe shown in Fige 2 should be connected
to the auxiliary rescry ‘and not the brake eylinder as shown. By
dis¢harge, the air from the auxilisry reservoir causes the triple
valve to release = and discharge air from the brake cylinder,

Retaining Valves Tor the same purpose as explained Tor the

engine are fitted.

NOTB: - This device is not shewn 38, Bics 24

(e¢) VEHICLES: (See Fig.3 Alr B¥ake Handbook for diagrammatic arrange-
a

-ment of ths

Oompross: air from thse locomotive flows through the same
series of fittings as on thg tender, excepti that on modern vehieles a
CENTRIFUGAT, DIRT uOULBn“h)N is fitted between the idsolating cock and
o

the tw ple Valves Some

Facthae togeither To Corn

rake cyiinders and the auxiliary
'ypﬂrﬂuus as shown in Fla°53,




page 30 of the Alr Brake Handbook.

Guwrds vans are fitted with a singlc hand gaugy -
pressure of air in the brake pipe, and an EM?RGENCY COCK which enabies
the brakes to be applieéd in case of an emergency Tﬁese are shown by
the long dash lines Flg.s. o
NOTE. An EMERGENCY COCK is also fitted to passenger cars so that the
Braﬁe may be appIi d in case of an emergency. _ :
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The students should make themseiVés familiar with the brake
apparatus on locomotives and vehicles and know where to find eqch
device when cqlled upon to do so,. ; el 5
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" {4) TYPES OF WESTINGHOUSE AIR BRAKFS:

. ®esides the automatic air brake used in steam service there are
others, and they are listed here as a matter of general interest-~_

Automatic Air Brake,

A.6 E, Ty Air Brake on Steam Locomotives Class Ka, Kb,J’and Jha
A 7-EL Air Brake for Electric Locomotives.

Electro-Pneumatic Brake for Electric service.mww'

Straight Aix: Brake for Rail Cars.. .
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The studcnt is to carefully study the contents of this lesson BEFORE
attempting to answer the test questions.

'(1) State the various means which will cause the automatic air brake
to be applied.

(2) Give a brief descripitlon of the working of the automatic air brake.

(3) Give a diagrammatic sketch of the layout of the automatic air
brake on an engine and tender. Use rectangles or syjuares to
represent the parts and name each part,

(4) If a number of vehicles break away from a train, will the brake
operate? Give detailed reasons fbr your answer.

(5) Why is an isolating or cut-out cock fitted between the brake
pipe and the triple valve?

(6) When a passenger operates the emergency cock in the car, give a
brief description of what happens, also what the Enginedriver
should do in such event.

(7) Where is the compressed air stored for. the purpose of applying
the brake?

(8) Where is the compressed alr stored for the purpose of releasing
the brake?

(9) What air pressure should be carried in the brake pipe and
auxiliary reservoirs when the equipment is charged,

(10) What air pressure is carried in the main reservoir of Jocomotives
fitted with the automatic air brake? If the correct main
reservoir pressure cannot be maintained on gradients, what
action should the enginedriver take?
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