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WESTINGHOUSE SELF-LAPPING BRAKE VALVES

TYPE "W~

The WESTINGIIOUSE SELIF-LAPPING BRAKE VALVE Las been developed to enable greater straight air
brake efficiency heing obtained, and it hus the following advantages over carlier brake valves of the rotary or stide
valve type:

1. The serviee braking force is unaffected by flnetwations of main reservoir pressure between compressor
governor seltings.

2, Brake eylinder pressure is antomatieally maintained and brakes eannot velease by leakage if air pressure
exists in the muin reservoirs. This feature is available during normal serviee applieations and also when
changing ends with both brake valves in handle-off position.

3. When employed in combination with Type “B” Relay Valves, extremely rapid rates of applieation and
release arve available without any inflexibility of eperution.

4. The maaipulation of the brake valve is simpler than that of older types of valves, and efficient stops are
nwore reudily made. A high initial inshot of pressure to the brake cylinder with a graduwating off as the
stop progresses may he aceomplished by the simplest movements of the hirake valve handle, and much
more effectively than has previously heen found practieable.

The design of the Type “W” Brake Valve is shown in Figure I, and the operntion is as follows:—

SERVICE APPLICATIONS: Whon it is desired to make a partinl or full gerviee brake application, the brake
valve handle is moved from Release fowards Service position, the extent of the angular movement depending uwpon
the bruke eylinder pressure required. It will be noted that the handle 47 cngages the spindle 34, to whieh is
secured the cam 6. Tt will be observed also that the distance from the faec of the eam to the centre of the
spindle is lcast in Release position and gradually incrcuses as it approaches Berviec position, so that rofary move-
ment of the eam from Release to Serviee position causes it to abui against and move roller 30, to which is
attached the rocker arms 28, the complete rocker assembly being anchored by yoko 27 to hinge pyin 5. Therefore,
ag the brake valve handle 47 is moved toward Serviee position, the caw will first abut against voller 30 and then
move outward the reeker arms, one roller of whieh will hear on the inlet valve 11 and fhe other on exhaust valve 15,
The exhaust valve spring 17 is weak relatively to nlet valve spring 12, and as the roller 30 and the rocker
agsembly are moved outwurd by the eam, the roeker arm boars at one end upon inlet valve 11 as a fulcrum, and
at the other end will move the exbaust valve 15 on te its seat in the pigton 18, elesing off communication from the
chamber A (in diveet communieation with {he brake eylinder or velay valve) to the atmosphere via chamber B
and port C. Turther movement of the cam will eause the vocker arm, hearing upon the cxhaust valve 15 as a
fulerum, to open inlet valve 11, permitting air to flew from the main reservoir via pert D into chamber A, dirveetly
in coinmunication with the hrake eylinder or relay valve. Ajr pressure in chamber A has communication with the
face of piston 18 via port I, and when the pressurve ecstablished in chamber A and upon the face of piston 18 is
suffieient to overcome the tension of spring 23, the latter will be compressed, the resultant movement of the piston
and exhaust valve assembly allowing the reeker arm to rotate around fulerum pin 31, permitting inlet walve 11 to
geat and prevent further admission of air to chamber A from the main reserveir. Should a higher brake cylinder
pressure be desired, the hrake valve handle will he moved eloser to Serviee position, when the new position of the
cam will cause roller 30 to be forced further outward, opening inlet wvalve 11 as already described and permitting
main reservoir pressure to again How into chamber A, The inlet valve will remain open until sueh time as the
pressure in chamber A, acting upon piston 18, is again superior to the force exerted by spring 23, when the latter
will be further compressed, allowing of a rotative movement of the rocker arms arcund fulerum pin 31, as already
described, until the inlet valve closes.

MAINTENANCE OF BRAKE CYLINDER PRESSURE AGAINST LEAKAGE: Assuming that pressure in
chamber A (brake cylinder or relay valve pressure) is established as already described, and that brake eylinder
leakage exists, it will he elear that as tlhe pressure in chamber A falls, the tension of spring 23 will beecome
superior to the opposing foree exerted by the piston 18 vnder the influence of air pressure im chamber A, and the
resultant movement will eause the rocker arm assembly to rotate around fulerum pin 31, thereby opening inlet
vatve 11, permitting main reservoir air pressure to flow into chamber A, This flow of air will continue until sneh
time asg the pressure acting on piston 18 is superior to the opposing feree of spring 23, when the latter will be eom-
pressed, permitting the rocker arm te move around fulerum pin 31 and the inlet wvalve to ¢lose as already
deseribed.

RELEASE QOF THE BRAKES: When it is desived to partially ov entirely release the hrakes, the brake valve
handle is moved toward Release position. The eam faee then recedes from roller 30, when, hy the aetion of
spring 17, the exhaust valve 135 is foreed away from its seat, permitting air to flow from chamber A (brake
¢ylinder or relay wvalve pressure) via the exhaust valve seat, ehamber B, and port C to atmosphere, When the
pressure in chamber A is reduced sufficiently, the force cxerted hy spring 23 Dbecomes superior te the opposing
foree of piston 18, which will be moved by the spring until the exbaunst valve seat in the piston hears upon the
exhaust valve, preventing further escape of air from chamher A to atmosphere,

EMERGENCY APPLICATION (Handle-off position): To make an emergeney application of the hrakes the hrake
valve handle 1§ moved to Emergency position, at whieh point the cam is of consideralbly greater diameter, as shown




at ¥. TUnder the influence of pressure built up in ehamber A, the piston 18 will compress the spring 23, as already
described, but as this movement is limited by adjnstalle stop pin 25,.the piston i8 will he unable to move far
cnough to allow sufficient rocker arm movement for the inlet valve 11 to close. The inlet valve will remain open,
permitting dircel aceess of main regerveir pressure to ehamber A and to the brake exlinder or type ** T’ relay valve,

BRAKE VALVE ADJUSTMENT: Full Service Pressure Betting: The full serviee setting of the brake valve is
made by moving the brake valve handle to Service position and twmning adjusting eap 24 until the required brake
eylinder pressure is ohfaiued. During this adjustment stop serew 25 should he sevewed hack as far as possible, so
that it does not abut on pisten 18, as this will interfere with the pressure adjustment. '

EMERGENCY ADJUSTMENT: Upou completion of the full service adjustment, and with the brake valve handle
in Serviec position, the stop pin 25 should be screwed dowa wuntil it bears Hghtly onm piston 18, when it should be
backed off one half turn. The brake valve handle should then he moved to Mmergeney position, and the loeking
cap 26 seeured im position,

MAIN RESERVOIR PRESSURE: The cat-in pressure of the compressor governor should be five pounds higher
than the full service pressure setting of the brake valve.

MANIPULATION OF THE BRAKE: It is well known thrt the frictional propertics of hrake shoes decline at
high speeds and increasc at low speeds. To obtain the most efficient braking performunce it is neecssary that the
brakes should he applied af the commencement of the stop with the maximum foree vircumstances permit, and to
graduate brake cylinder pressurc off as the stop progresscs, so

that a wniformly high rate of braking is maintained daring the E_

stop without liability of wheel sliding or discomfort to pas- v g

sengers. With the Self-lapping Brake Valve this operation ean 3 ST

be vory readily aecomplished, as the pressure developed and 4 g [ ebploeriol
maintained in the hrake eylinder depends only upon the position ¥ - 4 = ]
of the brake valve handle, In making a hrake application, @ /&Zée CZ/"’”@_X 5%
thercefore, it i3 only necessary to move the handle as far as eir- "\3 ‘A Tepsere © . %8
eumstances permit toward Berviee position at the commence- x Q . w @_\\*
ment of the stop, and to move the handle back gradually toward % @ 8 o gg&
Release position as the. stop progresses to maintain a uniform ¥ / \"%@@O ‘3
rate of braking. Fanming of the bralke valve is detrimental to a B g 4 -
good stop and iwvolves a waste of compressed air. An example kY] —

of a good service stop is shown in fig. 2, which shows the recom- s ! ™ o

mended graduating off brake eylinder pressure and illustrates
the uniform rate of deceleration obtained by this method of,
operation. Ziree - Secs

Fig. 2
No. 19 DOUBLE CHECK VALVE: ror double end control it is neeessary to equip the ear with a No. 19 Double
Cheek Valve, illustrated in fig. 3. The No. 19 Double Check Valve is located in the straight air pipe at the pein
where the braneh pipe leads to the brake eylinder ov to the type “HE” relay valve, if used. It scrves Lo isolate the
7% non-conirel from the eontrolling
motorman’s brake valve. Refer-

ring to fig. 3, it will bc noted
that pipe conneetions A and B
lead to the bruke valves at oppo-
sitc cnds of the car. Counection
C leads to the hrake eylinder or
to the type “E” velay valve if
used. The operating portion of
the deviee consists of two valves
8, secured rigidly together by
gpindle 5, and capable of longi-
tudinal movement, so that cither
of these valves 6 may bear upon
its geating in the bush as shown/
Assuming that the non-comtrol
brake valve comnected to B is in
handle-off pesition, it will, from
the description of operafion of
the self-lapping brake valve al-
ready given, be eclear that main
reservoir pressure will exist in

Fig. 3 the straight air pipe leading to B
and on the face of left-hand valve 6. The control brake valve connected to A will be either in Release or Ser-
vice position and a pressure less than main reservoir pressure will exist in the straight air pipe leading to B and
on the face of right-hand valve 6. The higher pressure acting on the left-hand valve 6 will force it to its seat,
closing off communication hetween connections B and C, but establishing ecommunicafion between eonmections C
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and A via the outside of valve G as shown. When the end eonneeted to A becomes the non-controi end, the valves.

6 will be foreced to the left, establishing communication betwsen B and €, but closing communication hetween A
and C. To effect replacement of the operating parts, it is not necessary to remove the No. 19 deuble check valve
from the car. Replacement in position of loose hush 4, compleie with valves G, iz all thatf is necessary.

REPLACEMENT PARTS: standard and vepair size replacement parts are obtainable from the Westinghouse,
Brake Company and may he ordered hy piece numbers shown on Part Catalogues Seetion 4, List 7, Section 11,

List 6.

ARTHUR NORWOOD LIMITED, PRINTERS, 429 KENT STREET, SYDNEY.




