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D-22-P
PASSENGER CAR BRAKE EQUIPMENT
WITH D-22-AR CONTROL VALVE

The functional characteristics of this brake equip-
ment include the proven desirable elements of its
predecessors in this class of service with the addition of
features that provide a brake of greater flexibility as
required for high speed operation of modern trains.
Fuaster and more certain brake action is provided by
features which produce improved functions in the fol-
lowing respects:

Improved Quick Service

This improved quick service feature operates dur-
ing initial service brake application to insure fast
transmission with positive movement of the service
slide valve to application position regardless of service
slide valve friction.

This feature, during initial application, also pro-
vides a limited, positive and uniform development of
brake cylinder pressure on all cars with a minimum
brake pipe reduction, which permits the train slack
to adjust promptly without harsh action.

On split reductions, as generally used in passenger
service, the quick service activity is continued at
each successive reduction so that a fast rate of trans-
mission is obtained on both initial and succeeding
service brake pipe reductions.
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1 PASSENGER CAR BRAKE EQUIPMENT
Improved Service Stability

The possibility of undesired light service applica-
tions, resulting from minor fluctuations in brake pipe
pressure, is minimized, as the displacement reservoir
exhaust remains open until the service slide valve
moves to service position. This insures that only a
reduction at service rate will develop sufficient differ-
ential to move the piston, graduating valve, and slide
valve to close the exhaust and permit development of
brake cylinder pressure.

Improved Service Release
Positive release is insured regardless of service
slide valve friction by a release insuring feature,
which operates positively to release the brake when
brake pipe pressure exceeds auxiliary reservoir pres-
sure by more than 2 pounds.

Fig. 1. Exterior View of the D-22-AR Control Valve
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Improved Graduated Release

The operation of this feature is such that an ex-
ceedingly uniform and flexible brake cylinder pressure
release is secured on all cars when graduating off
the brake.

Improved Emergency Transmission Speed
This is most important during emergency brake
application because it accomplishes a further improve-
ment in control of slack action as compared to previous
standard brake equipment,

Improved Release After Emergency

By the use of an accelerated release feature, a
faster and more positive release is obtained than
with the previous standard passenger brake. This is
accomplished by connecting displacement reservoir
and auxiliary reservoir air to the brake pipe during
initial release to increase brake pipe pressure locally,
thereby supplementing air flow from the brake valve
to provide a fast rise in brake pipe pressure. This
operation also makes a definite reduction of auxiliary
reservoir pressure to insure positive and prompt
release.

Increased Capacity
The maximum brake cylinder volume for which
previous passenger brake control valves were designed
is the equivalent of two 16 inch brake cylinders.

The D-22-AR control valve is designed as a pilot-
ing device for operation of one or more large capacity
relay valves; therefore, one standard control valve
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may be used with any desired number, size, or ar-
rangement of brake cylinders.

More Uniform Brake Cylinder Pressure

Because of the automatic self-lapping feature of
relay valves, the brake cylinder pressure developed
for a given brake pipe reduction is not affected by
varving brake cylinder piston travel or normal brake
cylinder leakage, Air consumption, of course, is held
to the desirable minimum with uniform minimum
piston travel.

Simplified Construction
The D-22-AR Control Valve is smaller than is the
case with the previous standard operating valve.
Space required for installation is also less by reason
of combining in one structure the volume of the
emergency, auxiliary and displacement reservoirs.

Because of more simple construction, the weight
of the operating devices comprising this latest equip-
ment is materially reduced as compared to the previous
standard equipment.

Harmonious Interchange
The equipment operates in harmony with the
previous standard passenger car brake when cars
having either the previous or new standard equipment
are associated in the same train.

Electro-Pneumatic Conversion
The brake equipment is so designed that it can
readily be adapted for electro-pneumatic operation
with speed governor control for high speed service by
the addition of the necessary available devices. (See
Instruction Pamphlet No. 60.)

PARTS OF THE EQUIPMENT

The following is a list of the parts which make up
the equipment, with a short description of each. The
piping and relative location of the parts are shown on
Plate 10, at the back of the book.

1. A D-22-AR Control Valve which corresponds in a
general way to the universal valve now in common use.
It operates to control the admission of air to and exhaust
from the relay valve and to charge the reservoirs,

2. A B-2 or F-8 Relay Valve which relays the ap-
plication and release operation of the control valve.
The B-3 reproduces in the brake cylinders the equiva-
lent pressure established in the displacement reservoir.
The F-6 reproduces brake cylinder pressure in an ap-
proximate 60, ratio to displacement reservoir pressure.

Fig. 2. Combined Auxiliary. Emergency and
Displacement Reservoir
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8 PASSENGER CAR BRAKE EQUIPMENT

3. An A-2 Quick Service Valve which transmits local
quick service activity from ear to car to provide fast
transmission of the brake pipe reduction, particularly
on successive brake pipe reductions following the initial
reduction.

4. A Combined Awuxiliary, Emergency and Displace-
ment Reservoir. The displacement reservoir provides the
required operating volume to develop the proper relation
of brake pipe reduction. The auxiliary reservoir provides
the air supply for proper functioning of the control valve
service portion. The emergency reservoir air is used to
provide the quick recharge, graduated release and high
emergency pressure features.

5. Brake Cylinders with pistons and rods so connected
through the brake levers and rods to the brake shoes
that when the pistons are forced outward by the air
pressure, this force is transmitted through the rods
and levers to the brake shoes and applies them to the
wheels.

6. Two Supply Reservoirs, which provide the air supply
for the brake cylinders.

7. Two B-3-B Emergency-brake (Conductor’'s) Valves,

one at each end of the car, permit the conductor to apply
the brake in case of accident or emergency.

8. Two E-3 Brake Application Valves, one in the brake
pipe branch to each conductor’s valve, function to vent
the brake pipe when actuated by a conductor’s valve.

9. A Combined Dirt Collector and Cut-out Cock is
mounted on the control valve pipe bracket. The purpose
of the dirt collector is to prevent entrance into the control
valve of pipe scale, sand, cinders, or foreign particles of

PARTS OF THE EQUIPMENT 9

any kind. The cut-out cock provides a means of closing
the pipe connections between the control valve and the
brake pipe.

10. Four Branch Pipe Tees, which are bolted to the
car underframe by means of bolting lugs. The purpose
of the branch pipe tee is to prevent the passage of
excessive moisture from the brake pipe into the branch
pipe fittings.

11. A Pressure Retaining Valve which is connected by
piping to the control valve exhaust. Its purpose, when
the handle is placed in retaining position, is to retard
the rate of brake cylinder exhaust while recharging the
equipment.

12. An Awutomatic Slack Adjuster, used with each
brake cylinder, maintains a predetermined brake cyl-
inder piston travel.

13. Various cut-out cocks, hose comnections, dummy
couplings, fittings, ete., incidental to the piping, the
location and uses of which will be readily understood
from the piping diagram of the equipment, and the
description which follows.

The train air signal equipment is included on the pip-
ing diagram, Plate 10, but is not part of the brake
equipment. It provides a means whereby signals may be
transmitted from any part of the train to the locomotive
and is described in a separate publication—Instruction
Pamphlet No. 5061.

The No. 3-AP Decelostat Equipment, shown in dotted
line on Plate 10, is not a part of the brake equipment
but is recommended for wheel slip control, see Appendix.



DESCRIPTION OF THE PARTS
D-22-AR Control Valve

The D-22-AR Control Valve consists of three portions
as follows:

1. A Two Face Pipe Bracket to which are bolted
the service portion and the emergency portion. The
bracket is bolted to the car under-framing, all pipe
connections being made permanently to the bracket by
means of reinforced flanged unions so that no pipe
joints need be disturbed when removing or replacing the
operating ‘portions.

2. The Service Portion, which controls the desired
charging of the reservoirs and the service application
and release of the brakes. It provides the proven desir-
able operating features of the universal passenger car
service brake with improved quick service transmission,
release insuring, release interlock and graduated release
features.

Quick
Service
Limiting

EMERGENCY
PORTION

lrsuring

Valve

SERVICE
FORTION

Release Interlock Valve

F.g. 3. Rear View of the D-22-AR Control Valve
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3. The Emergency Portion, which controls the quick
action feature, high emergency brake cylinder pressure
and the accelerated emergency release function. It pro-
vides the proven desirable operating features of the
universal passenger car emergency brake with improved
emergency transmission and accelerated release after
emergency application.

The PIPE BRACKET contains the quick action cham-
ber, a removable filter element 12, three choke plugs
in the service portion face and one choke plug in the
emergency portion face. These plugs are identified by
reference numbers on Fig. 6 and Plate 1 as follows:

7. Exhaust Choke Plug, which controls the rate of
exhaust from the displacement reservoir when releasing
the brake.

8. Service Choke Plug, which controls the rate of dis-
placement reservoir build-up when a service brake ap-
plication is made.

14. Preliminary Quick Service Choke Plug, which con-
trols the rate of brake pipe flow to the quick service
volume during the first stage of preliminary quick service
application.

21. Emergency Choke Plug, which controls the rate
of displacement reservoir build-up from the emergency
reservoir when an emergency brale application is made.

The pipe bracket has the necessary pipe connections
for later conversion to electro-pneumatic operation, as
shown on Plate 10. These connections are Nos. 8 and 15
which have Llanking flanges for automatic service. Also,
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DESCRIPTION OF THE PARTS 13

blanking plate 10, on the opposite side of the pipe
bracket, is arranged to permit substitution of a check
valve portion for electro-pneumatic service.

The three suspension bolt holes through the bracket
are protected to prevent accumulation of water and
freezing. The two front holes are cut away in the
middle while the rear is protected by sealing ring 17,
as shown in Fig. 4.

The SERVICE PORTION Parts:

(a) The service piston 93 with its packing ring 94,
which moves in its bushing in accordance with variations
in air pressure across the piston head and thereby con-
trols charging of the auxiliary and emergency reservoirs,
This piston will be found to be of the self-lubricating
type. An oil chamber is formed in the piston head and
is closed by a eap nut 106 which is tapped for application
of the piston stop stem used for testing purposes. The
piston head is drilled from its periphery with a passage
projecting radially inward to the oil chamber. Also
projecting radially inward is a third drilled passage
which has a choke at the entrance to the oil chamber.
An arcuate depression is formed at the bottom of the
ring groove connecting these three drilled passages.
An oil wick 105 is threaded into the unchoked passage
from the oil chamber and is bent across the arcuate
depression and into the shallow passage for anchorage.
The lower end of the oil wick is formed into a U-shaped
loop.

The oil in the oil chamber creeps up the wick by
capillary flow and saturates with lubricating fluid the
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upper end of the wick lying across the surge port. When
fully charged the air pressure in the oil chamber is the
same as brake pipe pressure. When brake pipe re-
ductions occur, the higher pressure in the oil chamber
causes a surge of air through the surge port to the
arcuate depression under the piston ring. As this
surge of air passes around the upper looped end of the
oil wick, lubricant is blown off the wick to the interior
;of the ring groove and finds its way to the piston ring
and bushing by capillary flow. Oil which is blown off
the wick is replaced by continued capillary flow up the
wick from the oil chamber,

(b) The service slide valve 98, which is attached to the
stem of the service piston by pin 102 and lock 103 and
held to a seat in its bushing by leaf spring 101.

(c) The service graduating wvalve 99, which is
shouldered in the piston and held to a seat on the service
slide valve by coil spring 100.

The service slide valve and graduating valve move
with the service piston to establish the following port
connections in the various positions:

(1) Auxiliary reservoir (service slide valve cham-
ber), as controlled by the graduating valve, to the
spring chamber of the release piston in release and
preliminary quick service positions for the purpose
of holding the release slide valve exhaust open in
these positions; the service slide valve exhaust to
the spring chamber of the release piston in service
and service lap positions, and the release interlock
slide valve exhaust to the spring chamber of the
release piston in graduated release lap position,

DESCRIPTION OF THE PARTS
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16 PASSENGER CAR BRAKE EQUIPMENT

for the purpose of holding the release slide valve
exhaust closed in these positions.

(2) Brake pipe air through the graduating valve
to the Q. S. Vol. in preliminary quick service position
to provide a controlled local reduction in brake pipe
pressure.

(3) Brake pipe air to the displacement reservoir
in service position to transmit quick service ap-
plication until a predetermined displacement reser-
voir pressure of approximately 10 pounds is built up.

(4) Auxiliary reservoir air from the service slide
valve chamber past the graduating valve to the
displacement reservoir to provide a service brake
application in service position.

(5) Auxiliary reservoir air from the service slide
valve chamber to the release insuring valve with
the slide valve in release, preliminary quick service
and graduated release lap positions; and the release
insuring valve to the service slide valve exhaust
in service and service lap positions for the purpose
of providing a positive movement of the service
piston to release position whenever brake pipe
pressure has a 2 pound differential over auxiliary
reservoir pressure,.

(d) The service piston return spring 108, and cage
107, which prevent movement of the service piston be-
vond release position unless brake pipe pressure is about
three pounds higher than auxiliary reservoir. In this
event, brake pipe pressnre under the graduating valve
is cut off by the slide valve to prevent possibility of
blowing the graduating valve off its seat.

DESCRIPTION OF THE PARTS 17

(e) The service piston spring 95 and the spring guide
96, which provide stability of quick service activity by
preventing movement of the service piston to preliminary
quick service position until a predetermined difference
in pressure between the brake pipe and the auxiliary
reservoir is attained.

(f) The supply reservoir charging check valve 87 and
ball check valve 74, which permit charging flow from aux-
iliary reservoir to the supply reservoir but prevent back
flow.

(g) The auxiliary reservoir charging check valve 73,
which permits brake pipe air to charge the reservoir with
the service piston in release position, but prevents any
back flow of auxiliary reservoir air.

(h) The supply reservoir charging check valve 73a and
ball check valve 74a, which permit charging flow from
brake pipe to supply reservoir but prevent back flow.

(i) The back flow check valve 73b and ball check valve
74b, which prevent flow of displacement reservoir air
into the brake pipe, such as during emergency application
when displacement reservoir pressure is higher than
brake pipe.

(j) The emergency reservoir charging check valve 73c¢
and ball check valve 195, which permit charging flow
from auxiliary reservoir to emergency reservoir with the
release piston and slide valve in release position but pre-
vent back flow from emergency to auxiliary reservoir
except as controlled by the release interlock valve during
recharge.

(k) The quick service limiting wvalve portion which
operates to terminate quick service activity after ap-
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proximately 10 pounds displacement reservoir pressure
is developed. This portion consists of a piston 137 with
a slide valve 136 attached to the piston by pin 102 and
lock 103. The position of the piston and slide valve on
its seat is controlled by displacement reservoir pressure,
acting on diaphragm 71, opposed by spring 140. When
this pressure is less than approximately 10 pounds, the
spring holds the slide valve in its forward position where
a slide valve cavity connects two slide valve seat ports,
controlling brake pipe air flow to the displacement
reservoir during quick service operation. When this
pressure exceeds approximately 10 pounds, the spring
is overcome, the diaphragm deflects and moves the
piston and slide valve to their rear position where the
slide valve cavity disconnects the two seat ports. Strut
spring 146 exerts its tension through strut 145 to hold
the slide valve on its seat. Wasp excluder 88 protects
the atmospheriec vent to the slide valve chamber, which
prevents pressure accumulation,

(1) The release insuring valve portion which operates
positively to release the brake when brake pipe pressure
exceeds auxiliary reservoir by more than 2 pounds.
This portion consists of a release insuring cap in which
is contained a release -insuring valve 129 normally held
seated by spring 130, closing a connection from the
service slide valve. Follower 128 is in contact with
release insuring diaphragm 123. One face of the dia-
phragm is exposed to brake pipe pressure through choke
177, the other face to service slide valve chamber pres-
sure (auxiliary reservoir) through choke 176. With
these pressures substantially equal the diaphragm re-
mains balanced, but if brake pipe pressure exceeds

DESCRIPTION OF THE PARTS 19
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20 PASSENGER CAR BRAKE EQUIPMENT

auxiliary reservoir pressure by more than 2 pounds
the diaphragm is deflected, moving the follower and
unseating the valve 129, which reduces auxiliary reser-
voir pressure to positively release the brake.

(m) The release interlock valve portion which controls
the graduated release and quick recharge features. This
portion consists of a piston 182 pinned to a slide valve
183 by pin 102 and lock 103, and held to its seat by
spring 187 through strut 185. The slide valve has two
positions on its seat between interlock diaphragm 180
and spring 191. The face of the diaphragm is connected
to displacement reservoir pressure. With less than 7
pounds displacement reservoir pressure, spring 191 holds
the piston and slide valve in forward position where the
slide valve prevents flow from the emergency reservoir
to the auxiliary reservoir. With approximately 10 pounds
displacement reservoir pressure the spring is overcome
and the diaphragm is deflected, moving the piston and
slide valve to the rear position where a slide valve cavity
connects the emergency reservoir to the auxiliary reser-
voir, thus providing quick recharge and graduated
release functions. Check valves T3¢ and 195 in the
emergency reservoir charging passage prevent back flow
from the emergency to the auxiliary reservoir from this
source so that recharge from the emergency reservoir
can take place only as controlled by the release interlock
slide valve.

This feature stabilizes the service piston, especially
where the control valve is used with the electro-pneu-
matic brake system. During electro-pneumatic straight
air brake applications, the auxiliary reservoir pressure

DESCRIPTION OF THE PARTS 21

is reduced into the straight air pipe, the higher brake
pipe pressure thus holding the service piston in release
position. With the emergency reservoir positively cut
off from the auxiliary reservoir by the release interlock
valve the reduction is effectively obtained on the smaller
volume of the auxiliary reservoir alone, thereby assuring
a high differential of brake pipe pressure to hold the
service piston in release position.

(n) The graduated release cap 121 which conditions
the valve for Graduated or Direct Release. The letters
REL. are cast on the body below the graduated release
cap. The letters DIR. and GRA. are cast on the cap.
When the letters DIR. are over the letters REL., the
valve is conditioned for Direct Release; when the letters
GRA. are over the letters REL. the valve is conditioned
for Graduated Release. The cap is set by removing
two nuts and turning the cap so that either DIR. or
GRA. line up with REL. on the body.

(0) The release piston 110 which moves its attached
release slide valve 112 in conjunction with spring 116 to
open and close the displacement reservoir exhaust, and
controls charging of the emergency reservoir in accord-
ance with the position assumed by the service slide valve.

(p) The charging chokes 81 and 83, which control the
charging flow of brake pipe air to the auxiliary reservoir,
Choke 83 is located in the piston bushing and controls
flow to the slide valve chamber. Choke 81 controls the
flow through a number of holes in the bushing to the
auxiliary reservoir, thence to the emergency and supply
reservoirs.
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(q) The wasp excluder 88, which protects the service
slide valve and Q. S. Vol. exhaust from dirt and entrance
of insects.

(r) .The quick service choke plug 82a, which controls
the flow of brake pipe air to the displacement reservoir
during the third stage of quick service.

(8) The duplex release wvalve, handle 160 of which
controls the opening of auxiliary reservoir release valve
155 and emergency reservoir release valve 15ba, per-
mitting manual reduction of auxiliary reservoir pressure
alone or both reservoirs together,

(t) The quick service volume, (Q. S. Vol.) into which
brake pipe air flows to initiate preliminary quick service.

(u) The preliminary quick service exhaust choke plug
82, which controls the continuous exhaust of quick
service volume air to the atmosphere and provides the
secondary quick service function.

Fig. 7. Bolting Faces. Service Face of Pipe
Bracket and Service Portion
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The EMERGENCY PORTION Parts:

(a) The emergency piston 35 with its packing ring 36,
which moves in its bushing in accordance with variations
in air pressure across the piston head and thereby con-
trols the charging of the quick action chamber in the pipe
bracket. This piston will be found to be of the self-
lubricating type, in the central hub of which is located
an oil chamber from which oil flows to the ring groove
and bushing by capillary flow and by a breathing action
caused by brake pipe reductions in the same manner
as described on page 13 for the service piston.

(b) The emergency slide valve 29, which is attached
to the emergency piston by two pins 82 and two locks 33.

(¢) The emergency graduating wvaelve 30, which is
shouldered in the piston and held to its seat on the
emergency slide valve by coil spring 31.

The emergency slide valve and graduating valve move
with the piston to establish the following port connec-
tions in the various positions:

(1) From quick action chamber, through the
graduating valve, to atmosphere during service ap-
plications.

(2) From quick action chamber to vent valve
piston 42 during emergency applications.

(3) From emergency reservoir to the spring side
of high pressure valve 44 except during emergency
applizations.

(4) From spring side of high pressure valve 44 to
atmozphere during emergency applications.
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(5) From the displacement reservoir, past ac-

celerated release check 52a, to the brake pipe during
release after emergency.

(6) From displacement reservoir to the safety
valve during a service application, and cuts off this
connection during an emergency application.

(d) Piston 42 and vent valve 40, which vent brake
pipe air to atmosphere during an emergency application.

(e) The emergency piston return spring 63, and cage
62, which, during release cycles, return the emergency
piston from accelerated release to normal release position
when quick action chamber pressure recharges to
approximately brake pipe pressure,

(f) The emergency piston spring 49, and spring guide
48, which stabilize the emergency portion against un-
desired emergency.

(g) The high pressure valve 44, which connects emer-
gency reservoir air to the displacement reservoir during
emergency appligations.

(h) The spillover check valve 52 and ball check 51,
which provide against back flow from the emergency
reservoir to the quick action chamber.

(i) The accelerated release check valve 52a, which
prevents flow of brake pipe air into displacement reser-
voir and relay valve.

(j) The diaphragm spring 55 and slide valve strut 34,
which serve to keep the slide valve seated in the absence
of quick action chamber pressure.

DESCRIPTION OF THE PARTS 25

(k) The safety valve 66, which limits displacement
reservoir pressure during service brake applications to
the safety valve setting. Since the safety valve is set to
open at approximately 60 pounds and displacement
reservoir pressure determines that supplied to the brake
cylinders, service brake cylinder pressure is limited to
this amount.

(1) The charging choke plug 27, which controls the
rate of flow from the brake pipe to the quick action
chamber. Felt strainer 28 protects the choke port
against the possibility of réstriction by fine dust.

(m) The choke plug 20 in vent piston 42, and choke 67
in the vent valve cylinder cover, which control the rate
of exhaust of quick action chambet air during emergency
application, and thus provide the time interval required
before release can be effected following an emergency
application.

(n) Wasp Excluder 26 in the emergency exhaust
which prevents the entrance of insects.

Fig. 8. Bolting Faces, Emergency Face of Pipe
Bracket and Emergency Portion
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2R PASSENGER CAR BRAKE EQUIFMENT

release, preliminary guick service and gradu-
ated release lap positions.

h—Release interlock port extending from slide
valve face to graduating wvalve seat. It
registers with slide valve seat port b1 in
release, preliminary quick service and gradu-
ated release lap positions.

p—Two drill-cennected cavities, In service, and
service lap positions the small cavity repgisters
with seat port g, and the large cavily con-
nects seat ports e and Fzx.  As the two
cavities are drill-connected, they form a eom-
mon exhaust cavity from seat ports g and al.

n—Two drilled-connected cavities, the larper of

which registers with seat port Jd in all posi-

tions.

In gervice and service lap positions the

smaller cavity registers with seat port d1,
therefore the two seat ports 3d and 47 are
drill-connected hetween the two cavities,

g—Cavity

extending to the creas greove through

which auxiliary reservoir air is supplied the

cavily
times,

from the slide valve chamber at all
The cavity registers wilh geal port g

in release, preliminary  quick service and
gradualed release lap positions.

Service Slide Valve Seat

Fz.—Port to the exhaust through wasp excluder.

ai—Port to the spring chamber of the release

piston.

hi1—Tort to release interlock slide valve seat.

DESCRIPTION OF THE PARTS

Frce of Side Yalve
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Fig. 10. Emergency Gradusling Valve, Slide Valve and Seat
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di—~Quick service port from brake pipe through
choke 14,

dd—Quick service port to displacement reservoir
through preliminary guick service choke plug
B2a.

#h—Service port to displacement reservoir through
serviee choke plug 8.

gi—IHRelease insuring port to chamber M of the
release insuring valve.

. 5. Vol.—Port to the Quick Service Volume thence
through choke 82 and wasp excluder to ihe
exhaust, Ex.

#—Tail Port Connecting auxiliary reservoir from
the slide valve chamber to the service slide
valve port f in release, preliminary quick
service, and graduated release lap positions.

Emergency Graduating Valve

i—Two slot-ports connecting guick action cham-
ber air from the emergency slide valve cham-
ber to the graduating valve seat on the alide
valve. The middle port is smaller than the
other ¢ port. The middle ¢ port permils flow
of quick action chamber air to seat port w
in service applications; the other { port per-
mits fow of guick action chamber air to seat
port f1 in emergency applications. The
third slot shown acts as a balancing port to
halance air pressure uniformly over the entire
arega of the valve,

DESCRIFTION OF THE PARTS 81
Emergency Slide Valve

y—Port extending from slide valve face to
graduating valve seat. Regiaters with seat,
port Exz. in release and accelerated release
positions.

ti—Port extending from slide valve face to
graduating valve =zeat., Repisters with slide
valve seat port £2 in release and accelerated
release positions.

h—-Two drill-connected cavities which register
with seat ports 2y and ki in releaze and ac-
celerated release positions.

h2—Two drill-connected cavities. In release and
accelerated release positions the amall cavity
repisters with seat port 15, connecting this
port to the large cavity which registers with
slide valve Ex., port. In emergency position
the large cavity connects seat ports k1 and Fz,

t1—Cavity, charged to guick action chamber
pressure at all times, which connects to seat
port t2 in emergency position.

S—-Cavity which eonnecls seat ports af and 3f
in release position; connects seat ports sI,
3f and 3y in accelerated release position: con-
nects passages 3f and 15 in emergency
position.

The two cavities that have no designations are
balaneing ports which maintain balsnced air pressure
uniformly over the entire area of the slide walve.
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Emergency Slide Valve Seat

Fz—Two exhaust ports connecting to wasp ex-
cluder 26,

2g—Port to emergency reservoir, outer area of
high pressure valve seat and to spillover
check valves 51 and 52,

hi—Port to spring chamber of high pressure
valve,

2f—Port to displacement reservoir through choke
21 and to inner area of high pressure valve.

15—Port to sanding connection 15 on  pipe

bracket, the laller being blanked when not

used.
gi—Porl Lo safety valve,
t2—Tort to vent valve piston face
Fg—Port to accelerated release check valve b2a.

The unnumbered open-end cavities at each end and
side are balancing cavitiex which maintain balanced,
uniform air pressure between slide valve and seat,

Release Slide Valve

J-—Cavity connecling seal ports § and 10 in
rilease position.  The small @ port is drilled-
connected to the main eavity and connects
seat port L6 through the main cavity to seat
port rI in application pesition.

LESCRIFTION OF THE I'ARTS a8

Slide Walve Seat

Fig. 11. Release Slide Valve and Seet

Fape of Slide Valve Piston
End

bl
EK_—-% ﬂﬁh ';I[ﬁ“"d
2d- {2
T

Slide Valye Seat

Fig. 1. Helease Interlock Slide Walve and Seal
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r—Tort through the slide wvalve, connecting the
slide valve chamber to seat port v1 in release
position,

Release Slide Valve Seat

2e—~Charging port to emergency reservoir which
iz uncovered by the slide valve in release
position, and covered in application position.

r1—Charging port to supply reservoirs.
J—Port to displacemenl reservoir.

10—Part through choke T to exhaust (at retaining
valve, if used).

Release Interlock Slide Valve

y—Cavity which connects seat port b Lo 5d
in release position and b to Fx., in applica-
tion position.

z—Cavity which connects seat ports 2d and 2e
in application position.
Release Interlock Slide Valve Seat
bi—Port to service slide valve seat,

Sd—Port to the rear end of the service slide valve
chamber {auxiliary reservoir pressure).

2e—Port to the release slide valve seat.

2d—Port to the emergency reservoir through
graduated releaze cap,

DESCRIFTION OF THE PARTE 1
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Fig. 13. Sectional Views of the Combined Reservoir showing
the Displacement Digphragm in Release '
and Applied Positions
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Combined Auxiliary, Emergency and
Displacement Heservoir

In order to provide for installation in the least possible
space and keep weighl as low as praclical, these three
reservoirs are combined in one structure,

The awxiliary reservoir .is the local air supply used
with the control valve to provide for proper functioning
of the service portion.

The emergency reservoir is the local air supply used
with the control valve to provide the quick recharge,
graduated release and high emergency pressure [ealures,

The displacement reservoir provides the reguired
operating  volume Lo develop the proper relation of
brake pipe reduction. As previously described, the
control valve operales to admit air to or exhavst air
from this reservoir, the application and release rates
being conlrolled by chokes 8 and 7 in the control valve
pipe bracket. In this respect the equipmeni differs
from previous eguipment as in the latter the triple valve
or universal valve applies and releases directly to the
brake evlinders., Consequently when a brake applicalion
is made with the previous equipment the first few pounds
of build-up in the brake eylinder is consumed in replacing
the partial vacuum created by movement of the brake
eylinder piston from release to application position.
The action of diaphragm 4 and spring 7 (Fig. 13} in the
displacement reservoir duplicates this condition on the
mew equipment. When a brake application is made the
diaphragm iz deflected, Fig. 13, inereasing the volume
so that the initial rate of pressure development is uni-
form wilh that of existing brake equipments.

DESCRITPTION OF THE PARTS 37
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Fig. 14. Assembly View of the Type B-3 Relay Valre



38 PASSENGER CAR TRAKE EQUIFMENT
B-3 Helay Valve

The B-3 relay valve relays the application and release
operation of the control valve, reproducing in the brake
cylinders, the pressure condition eslablished in the dis-
placement reservoir. IL has a high capacity air flow
which provides {ast application and release rates for any
combination, number and sizes of brake exlinders.

Az shown in Fig. 14, it consisls of a body mounted on
a reservoir which also gerves as a pipe bracket. Mount-
ing brackets 45, 46 and 52 are reversible, permitting
either suspenzion or floor mounting of the valve, Piston
17 contains lever 19 mounted on ball bearing 20, on
which the lever rotates when the piston is moved by
pressure changes, The left end of the lever 19 pivots on
spring 25 and controls the movements of exhaust valve
stem 26, and the latter, in turn, those of exhaust valve
piston 29 and exhaust valve 27. The right end of the
lever 1% pivols on adjusting screw 24 and controls move-
ments of application valve stem 34 and the latter, in
turn, those of application valve 37 and applieation
piaton 55,

The application valve 37 opens and closes to control
small pressure changes, and the applicalion piston 35
controls largpe pressure changes. Choke 12 serves Lo pro-
vide quick equalizalion of air pressure on the piston 35,
confining the opening resistance to spring 39 which
makes the valve guickly responsive to light application
pressure exerted by stem 34,

An oil pad T is applied to the boltom of the relay
piston chamber. 0Oil plug 11 permits injection of lubri-
cating oil.

LESCRIFTION OF THE PARTS B9

As shown on Plate 10 the connections cast on the pipe
bracket are as follows:

M.BE—To the supply rescrvoir pipe §
5.A.P—Tuo the control valve pipe 16
B.C.—To the brake cylinder pipe
Eix—Open
The pipe bracket contains a wvolume chamber, con-
nected to the faece of piston 17, which stahilizes the

piston to prevent “pumping” action which might occur
with slight pressure variations on a amall volume.

Fig. 15. Exterior Yiew of Type B-3 Relay Valve
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F-6 Belay Valve

The F-i relayv valve ix used, instead of the B3 vpe,
i oeads havige the brake rvisginge desicaed oo provide
the vequived hiph braking force for high spesd sorvice,
It provides the standard maxinom braking ratio of
1507, o conventiomil passenger serviee, but iz =o de-
sipmied that availalle peessary parts can be adided 1o
provvide poverce conirol of maximom beaking pressures
Fiap Bigh e ool sercive without any Tendamenial chanpges
in hrake vigeing.

The F-4 relay valve consists of  Relay Portion L0,
[nzhot Valve Portion 80, and Muaenet Bracket Blonkinge
Flite 4, these poclions being holted Lo the Pipe Bracket
2, from which they arve venuvabde for inspection anmd
cleaninge withoul hreaking the pipe cotinections.

These connections ave muembercd o dndicated by the
follonwinge Truees cast on the pipe bracket

H-—To Lhe supple reservolr pipe
16 T the controd valve pipe 105
S0—=Te the brake cvlindey pipe.

The self-lapping pertion is the same ws Lot deseritd
Fow the B3 orelay vabve except that a lavge cdiaphrigom
SE I8 Oted to e piston, this diapheaem heing assemibded
toothe piston by followwer 39 and oue A The disphragsm
i retained between Lhe i.ll:-r-lll'k' eastings ek liaphragen
ring T1so that the tension of release spring 42 is exerted
on the diaphreigem, . Too the diapheagm poction, theee
disphremgrms G G G0 of different arens are ae.

DESCHIFTIHON OF THE PAaRTH 11
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Fig. 16. Assembly Viewa af the F.-6 Relay Valve
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sembled on a central holt belween followers 69, 65, 61 and
pusher plate 58. These diaphragms have areas of 207,
G0% and 4047 in respect to the ares of diaphrarm 338,

The diaphragms are located centrally in the body
between rings 71, 67, 63, and 59, which are doweled Lo
each other so that the diaphragms form a stack in which
the central holt enpgages nut 40 on the large diaphragm
assembly, Lhrough which spring 42 exerts ils release
tension on the complete diaphragm stack.  Intermediate
and Lirge diaphragm rvings T1, 63, and 67 are drilled for
port connections to the chambers formed between the
diaphrapms, There are three check valves A, weirhtled
by springs 52, and located in the passages to the dia-
phragm chambers which provide divect release of air
from the chambers,

The diaphvapm stack as described iz avranged o
permit speed povernor control of beaking pressures if the
particulay ear’is later used in electro-pneamatie service.
The three diaphragms 68, 64, and 60 are thus available
for the purpose, bat, as used in automatic pneumatic
sorvice, only diaphragm 64 is ulilized. The area of this
diaphragm iz G604 of the large diaphragm 28 which
opervates the self-lupping portion.  Therefore, displace-
ment reservolr pressure acting on diaphragm 64 i ap-
proximately only 604 effective on disphragm 38 and the
sell-lupping portion will eperate to reproduce this ratio of
brake cvlinder pressure.  Thus, with a maximum dis-
placement reservolr pressure of L) pounds the brake
evlinder pressure permitted i3 approximately 60 pounds.
Conventional cars have the brake rigging designed fov
1607 braking rvatio at 100 pounds brake eyvlinder
pressure.

DESCRITION 407 THE [2ARTS

Self-lappng
Fartinn

Fig. 17. Exterior Viewsa of the F-6 Relay Valve
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New ears, having 2507, braking ralio at 100 pounds
hirake cvlinder pressure, are limited by the F-6 relay
valve to a4 maximum of approximately 60 pounds brake
evlinder pressurve, which is 607 of 250 or 150 Lraking
raliv.  This adapts the newer car to harmonious opera-
tiom in trains with cars baving 1505 bLrake ripgring,

Epring :12 is used lo overcome the resistance of the
dinphragm stack and thus insures return of Lhe self-
lapping pevtion lo release position and positive rolease
of low brake cylinder pressures,  The velease foree is
effective only with application pressare of low waloe,

Fig. 18. Qutline View of the F-6 Relay Valve

DESCRIPTION OF THE PARTS 45

it being nullified for applications exceeding seven pounds
in order to provide a ratio of approximately 609 brake
cylinder pressure to displacement reservoir pressure for
all applications above this valoe. This is done by the
Inshol Valve Portion which, at the start of an applica-
tion, permits direct flow from the displacement reser-
voir to all diaphragm chamhbers until seven pounds
build-up is oblained. This pressure overcomes the
resistance of the release spring, and operates the self-
lupping porlion to provide a low brake eylinder pressure,
sufficient to overcome brake rigring resistance and apply
the shoes to Lhe wheels, The inshot valve portion then
cuts-off the direct flow to diaphragm chambers P oand N
tdiaphragms 38 and 68), and diaphragm 64 permits
brake cylinder pressure build-up lo approximately 609
of displacement reservoir pressure,

The Inshot Valve Portion, Section A-A, Fig. i con-
gists of a diaphragm 85, supported between the bhody
and bracket castings, to which is assembled a piston 84
with spring 38. The spring normally holds the piston
and diaphragm against lhe slem of a supply valve 92,
which iz thus held unszeated apainzt the tension of its
apring M, permitting flow of displacement reservoir air
to the diaphragm stack. A pressure of seven pounds
compresses the spring and deflects the diaphragm
sufficiently Lo permit spring 94 to seat the supply valve,
cutting-off the flow to the diaphragm stack. FExhauost
vilve 93 I8 normally seated by spring 94. If leakage in
the diaphrapgm stack, or [3:151: supply walve 92, should
increase the normal, approximate seven pound inshot
pressure, the diaphragm 85 will be deflected further,
moving piston 84 to engage the stem and unseat the
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exhaust valve 93, which will open the diaphrapm siack
to the straincer protected cxhaost 820 Afier the excess
pressure is removed, the diaphragm will return Lo ils
cut-off position, retaining Lhe seven pound inshot pres-
Aure.

A slraimer 17 in the pipe hrackel protecls the valves,
as air from the displacement reservolr passes through it.

The F-6 velay valve can e convertod 1o electiro-
poewmatie service by substitoting the proper nesggnet
lrswket for the magrnet hracket blanking plate 4, This
will ineorporate the Hecissary maggnets  ad  porls to
utilize the complete dinphragm stack for speed governor
contrul in which the dinphrapms vepulate braking ralios
foe 1007, 807, 607 o 407 al pre-determined speeds,
The condait connection for this control is provided in the
F-ii pipe brackel and is opened by removing the plug
shunwen in Fig, 175, lower view,

Fig. 19. Exterior View of A-2 Quick Service Valve

DESURTETION 3 TIF PARTE 7

T

Gl S0

Fig. 20. Assembly View of A-2Z Quick Service Valve
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A-2 Quick Service Valve

The funclion of the quick service valve is to propagate
local quick service activity from eur to ear Tor all serviee
brake pipe reductions and thereby provide fast develop-
ment of the brake pipe reduction, parvticularly on sue-
cesgive  reductions  following  the initial hrake pipe
reduction,

The valve iz connected to the hrake pipe as shown on
Plate 10, It consists of a body 2, Fig, 20, attached to
pipe bracket 35 by studs and nuts 36 and 38, The body
can be removed from the pipe bracket for cleaning and
repairs without disturbing the pipe hruckel or pipe
conneclions,

The pipe bracket contains a quick service volume that
is charged from the brake pipe through the strainer
39, which iz the same ws the sleainer used in the “AB"
valve and D-22-AT% contrel valve, The exhaust opening
is protected from divt and imsecls by haiv sleainer 53,
relained in place by plug 62, Choke 51, which provides
a controlled rate of brake pipe reduction with the valve
in application position, is loeated in the face of the
bracket. Both the choke and the sirainer are aceessible
on removal of the body,

The body conlains a piston 8 with packing ring 9.
Attached to the piston by two pins 10 and locks 11 is
slide wvalve 7, having two ports which cstablish con-
nections with three seat ports in accerdance with the
position of the slide valve as moved by the piston. The
slide valve is held to its seat by the tension of spring 16,
and brake pipe pressure through a port shown in section
D-I3, transmitted thvough diaphragm 14 and strot 13.

DESCRIFTION OF THE PARTS 49

Choke 3, section O-C controls the charging rate of the
gquirk serviee chamber, It iz protected by a felt filter.
In its release position, Fig. 20, the piston 2eals on seal 5
and permits the quick serviee chamber to charge through
thoke 3. In ils forward or application position, the
piston cuts off the charging choke.

The sztraight air brake pipe connection to thiz valve
is blanked on the pipe bracket by a blanking Hange as
shown in the upper view, Fig. 20. The valve, therefore,
iz guickly convertible lo use eleclric straight air opera-
tion merely by removing the hlanking flange and con-
necting the straipht air pipe. The cut-off portion then
operates ‘to cut-off the continuous quick service valve
when the electro-pneumatic straicht air brake is applied.

Fig. 21. Type UAHS Brake Cylinder
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the cylinder wall with each movement of the piston.
With the piston in release position, the grease cavity
aligns with four grease ports in the eylinder body which
are normally plugeed.  Lubrication is  accomplished
from the cutside by meansz of a prease run at any one of
the four conneclions. The lubricator swab serves a
double purpose; prevents overflow from the groove to the
non-pressure side of the piston when intreducing the
lubricant, and, ag it becomes satursted with lubricant,
results in Lhe cylinder surface being rvelubricated with
each application and release mevement of Lhe pislon.

To prevent the entvance of divt, the bollow rod is
ground true as to diameter and surfuce, and the nen-
pressure head 13 is fitted with an oil saturated felt pack-
ing #eal ving which serves to lubricate the hollow rod as
well a8 Lo seul the interior of the cylinder against dirt
and moizture, The felt acal ring i installed belwesn
tapered surfaces of the non-pressure head and the
spring seat and g held firmly apainst the hollow rod.

A release springe gpuide, which i3 an integral part of
the non-pressure head, supports the spring and prevents
contact with the hollow rod due {o vibeation.

Since atmospheric dir must enter the non-pressure
end of the evlinder during the release movement, the
non-pressure head is fitted with a curled hair strainer 134,
This strainer is of the carvtridge type held in place by a
spring relainer ring, and the opening to the atmosphere
is designed to protect the =trainer from direct contact
wilth filving dirt and water.

DESCRIFTION OF THE PARTS

Fig. 22. Brake Cylinder cnd Autematic Slack Adjuster
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Automatic Slack Adjustiers

The automatic slack adjuster functions Lo maintain
a predetermined brake cvlinder piston travel. The Type
“B for mounting on the pressure head of the brake cyl-
inder iz generally used wilth this equipment, one for
each brake cylinder as shown on Plate 10,

Referring to Fig. 23, the slack adjuster body conlains
a movable erosshend 4 which serves as a fulerum for the
brake vipging eviinder lever, Movement is imparted to
the crodshead through ad vster serew &, combined wilh
ratehet not 8, and pawl 26, the pawl being operated hy
piston 23 and spring 31,

The hrake cylinder pisten and packing cup act as a
valve Lo control the admission and relzase of brake
eyvlinder pressure to and from the pipe connecting the
slack adjuster to the brake cylinder. The port in the
brake evlinder to which thiz pipe 1s connected is so
located that the packing cup uncovers it when the pre-
determined piston travel is exceeded. Whenever this
port is so uncovered, brake cylinder air fows through
the pipe into the slack adjuster cylinder where piston
23 i forced outward, compressing spring 31.

DESCHIPTION OF

THH PAHRTSH

Fig. Z3. B-16-D-1 Autematic Slack Adjusier

(1
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Attiached Lo the piston =tem i pow] 20 extending
into casitee L which enrares vatehed nut Bomounied
within casing 5b wpon sl juster serew @

When the Urake is reloased and the beake eviioder
piston relurns to its novmal positien. the air pressure
i othe slack wdjuster exlinder eseapes Lo almosphera
throwgh the pipe anmd the nu;r|—]u'+~:~':~'1t!'w bl of the brake
evlinder, thus permitting =peing 31 te Dorve the piston
ter ils normad position. Lnoso deing, paw] 26 tuens the
vatehet ool oupen sevew 5ol thereby  cdroaws the
evlinder lever slightly o Lhe diveetion of the slack ad-
Juster cvlinder, thus shortening the hrake eviinder piston
travee] and forcing e beake shoes neaver the wheels,
As the pawl] is drawn back to ils pormal position, a log
o the lever side strikes pawl stop 485, on Lhe exvlinder,
thus raising the outer end of Lhe pawl, disengaging i
From the eatchet out and peemitting the serew Lo be
turned by hand if desived

Check pawls 13 cmeunted on Hesding riog B pre-
vide gpainast movenent ol the  eatchet nut due Lo
vihiration, the end of une of the bwo levers being held in
contael with a toolh Qo the =lack etijuster casing hy
spring 17. A trip b5 provided Lo disengapge the holding
lever when making band sedjustment in cither divectioon,
a pull of sufficient foree being vequived that, while un-
Tocking s aceomplished without undue elfoet, there ia
enolrh moevernent reipaived oo oacdeguate resistance o
insure against fulse peovement due Lo vilveadion,

A separuie pumphlet Noo 5041-1, contains o complete
description and maintensnee instructions for the Tepes
A, Boand O slack saljusters. A ocopy will be supplicd
upon request Tooonr nearest district office.

Fig. 24. Exterier View
of the B-1.B Emer-

DESCRLIPTION OF THE PARTS A%

Fig. 5. Exierior View of the
E-3 Application Valve

gency-brake (Con-
ductar'z) Valve
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Branch Pipe Tee
Four Beanele Pipe Tees are ased, one oach in the brake
pipe branches to the emerrency-lrake  cconductor'sh
valves and one each in the hrake pipe heanches to the
contrel valve and quick service valve,

The purpose of the Heoired Poae Tee is to prevent
moisture that may he deposited o the brake pipe. from
any cause, deaining inte the branch pipe econnection and
from thenee into the valves,

This fitting has the intericr coring =0 desipned that
the outlet from the®brake pipe to the hranch pipe s at
the top. Thus, as air passes throogh the brake pipe, it
Hows upward into s chamber aned thenee through the
pipe openinge il Che side tothe branch pipe, the meisture
s by paertiches of dirt passing on Lhroueh the Drake
e,

Fig. 28, Exterior View of the Branch Pipe Tese

DESCRIFTHIN OF THE PARTS 6l
Pressure Relaining Valve

The pressure retaining valve is piped to the control
valve exhaust as shown on Plate 10, and is used for the
puipose of releasing hrake cylinder pressure at a slow
rate during the time required for recharging when
desconding heavy prades,

The cocle key 6 has three outlets, to the atmosphere
Lhrough the pipe tap marked “exhauost,” to test gage and
to cavity d leading lo valve 4.

EXHALST

L' PIPE FOR |
TEST GAGE

&£

T TRIPLE WALVE ‘

Fig. 29. Preaaure Retaining Valve
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(L] PARAENGER CALR BEAKE EQUIMMENT

Combkined Dirt Collector and Cut-out Cock

This device ig a combination of two of lhe hranch
pipe filtings—rthe centrifugal divt colleclor which pro-
tects the control valve against entrance of dirt, and the
cut-oul cock which opens (handle verticaly or closes
i handle horizontal) communication between the control
valve and the brake pipe, Bolting flanges are provided
for both pipe connections, the flangre on the divt eollector
end bolting direct to the control valve pipe bracket while
the flange on the cock end is provided with a reinforced
flanged unicn filling.

The dirt collector is the standard check valve type
wilh the detachable dirt chamber. It is only necessary
to remove two nuts to drop the dirt chamber for cleaning.

The purpose of the wumbrells shaped check walve iz
te hold in the dirt chamber the collected dirt under all
conditions of air hrake operalion. The body porlion has
a machined seal against which the chack valve zeats
when a heavy reduction in pressure occurs ahove it, such
as that during an emergency application, therehy shut-
ting off communication between the dirt chamber and
Lhe dirt collector outlet, The check valve i3 so designed
and placed on the valve stem as to permit of a rocking
motion whereby any fine dust which may colleel on top of
the check valve will be shaken off into the dirt c:};amher

LDESCHIFTTON OF THE FARTS 1]

Double Locking Angle Cock

Fip, 31 illustrates the angle cock, one of which is
inatalled at each end of Lthe brake pipe. The cock is open
with Lhe handle parallel to Lthe pipe line, as illustrated
and closed wilh the handle crozswize pr at right angles

to the pipe line.

Thiz Angle Cock Handle has a double Jock that pre-
venls aceidental movement of the handle and diseourages

unauthorized tampering.

A latch, hinged in the handle, must be depressed
baefore the handle can be raised to unlock and turn the
cock key. As this rcr;ui_r[zs two distinet and opposite
forces, which can only be coordinated wmanunally, the
cock i3 safe apainst accidental opening from a single
foree such as that applied by the foot or by a swinging

chain.

A spring holds the latch in engagement with the
socket, locking the socket and bandle together o that
the handle cannot be raised Lo clear the stop lugs on the
body. To turn the cock it is necessary to depress the
latch while litting the handle. This is done by gripping
ithe handle in a normal manner and applving light thumb

pressure on the lateh.

While serving as a lock, the spring also acls Lo main-
tain a positive contact between locking surfaces, thus

avoiding loose movements and resullant wear.
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&8 FASSENGER CAR DRAKE EQUIFMENT
Reinforced Flemged Fittings

The purpose of the reinforced flanged fittings is to
produce pipe joints which can be made and mainlained
permanently air tight and at the same time avoid costly
failures in road service due to the bhreakage of pipe
or fittings. The fitting is designed to clamp the pipe
back of the threaded end so as to relieve the thread of
tension stresses, and it is arranged so that removals
and reapplications ean be conveniently made.

Unless these fittings are correctly installed, the pro-
tection against pipe failures at the point of the exposed
threads may be lost. To fully accomplish the purpose
of these filtings, the piping assembly should be made up
as follows:

After slipping the clamping nut and anchor ring over
the threaded end of the pipe, the body of the fitting must
be serewed on the pipe so as to make a rigid and air tight

Clamping Nut

A aheg”

2 o se
‘“Il .f,.f"fG asket

T Wig

e
Bl .' Anchor Ring

Fig. 33. Sectional View of the Reinforced Flanged
Stroight Filting Connection

DESCHIPTION OF THE PARTS Lit-]

joint at the threads when the bolt holes are in line with
the tapped holes in the face to which it will be bolted.
The anchor ring and clamping nut must then be moved
inlo place and the nut firmly tightened so as to solidly
close the anchor ring on the pipe.

To ingure that the anchor ring will have a full sup-
porting bearing on the pipe, the thread must be straight,
that is, cut substaniially parallel with the axis of the
pipe. This will automatically occur if the pipe threading
tools are in proper condition.

The pipe must be so formed and fitted that when it
is in place the face of the body fitting, with the gasketr
removed, will contact squarely with the surface to which
it will be clamped, and that the bolt holes are in line to
permit application of the cup screws without springing
the pipe. The pasket can then be applied and the fitting
clamped in place with the cap screws which should he
solidly tightenad,

The design of the pipe runa between clamping points
must be such that the pipe can have sufficient flexibility
in itgell to take up any small deflections that may he
caused by movements in the car body., This flexibility
is best seeured by designing the pipe run lo have one or
more easy hends of not less than six inch radius, Where
the form of the pipe and the installation of the flanged
unien iz made asz deseribed, there will he adeguate
mechanical strength in the fitting assembly to cause
the pipes to deflecl sufficiently to compensate for normal
maximum ear body meverments without the production
of excessive stresses within the fittings,
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72 PASSENGER CAR BRAKE RBQUIPMENT

With the piston in this position the piston head un-
covers charging ehoke 83 and the charging ports X in the
piston bushing, Brake pipe air in chamber A charges
the auxiliary reservoir through:

{a) Choke 83 to service slide valve chamber C, thence
through passage 5y, release slide valve chamber I and
pagsage 5 to the auxiliary reservoir.

ib)} Charging porls X, passage 5f, choke 81, past
check valve 78, passage 5g, release slide valve chamber
D and passage 5 to the auxiliary reservoir. Check valve
73 permils charging in this direction but iz seated by
spring 89 to prevent back flow from the auxiliary reser-
voir when the latter pressure in passage 5y iz higher
than bruke pipe pressure in pussage 5f.

The service slide valve chamber C and the release
slide valve chamber D are connected by passage 59 s0
that auxiliary reservoir pressure is the same in both
chamhers at all times. Auxiliary reservoir pressure in
chamber C iz also connecled 1o the spring side {Chamber
K1 of releage piston 110, through port @ in service slide
valve 9% and passage al. With air pressure aeting on
relense piston 110 balanced, spring 116 moves the piston
and attached slide valve 112 to release position, where
cavily Q in the slide valve copnects displacement reser-
voir passare 3 to exhaust passage [0

Passage Ide leading to Lhe relay wvalve iz connected
through passage W in the BManking pad 15 to passages
Ja and 2, and the displacement rescrvoir. As the latter
iz open lo the release slide valve exhaust 10 the relay
valve is in release position, connecting ihe brake cyl-
inders to atmosphere,

OPERATION OF THE EQUIFMENT T3

The emergency reservoir is charged simultaneously
with the auxiliary reservoir from release slide valve
chamber D, through passage 2e at the ripht end of the
release alide valve 112, passage 2f, past ball check valve
195 and fAat check valve T3¢, passages 2k and 2o and
pipe 2 to the emergency reservoir, Spring 89¢ is over-
come. and check valves 195 and T3e are unseated, per-
mitting this charging flow as long as auxiliary reservoir
pressure is higher than emergency reservoir pressure,
but when the emergency reservoir pressure is higher it
seats the check valves and prevents back flow from the
emerpency Lo the auxiliary reservoir,

The supply reservoirs are charged from two sources:

ia) From auxiliary reservoir through the release slide
valve chamber D, port r in the release slide walwve,
passuge v1 in the seat, past ball cheek valve 74 and flat
check valve 87 to passage ¢ and the supply reservoirs.
Spring 84 iz overcome and check wvalves 74 and 87 are
unseated, permitting this charging fow as long as
auxiliary reservoir pressure is higher than supply reser-
voir pressure, but when supply reservoir pressure is
higher it seats the check walves and prevenis back flow
from supply reservoirs to auxiliary reservoir,

(b} From brake pipe air in chamber A on the fave
of the service piston, through passages 1e and 1d, cavity
in the limiting valve slide valve 136, passapes Ik and 1f,
pist ball check walve T4a and fat cheek walve T3a to
the chamber above flat check valve 87, where the flow
combines with the charging flow from auxiliary reservoir
through passage r1, thenee to the supply reservoirs
through passape 6, Spring 8% is overcome and cheek
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6 PASSENGER CAR HRAKE EQUIPMENT

action chamber is charged, the pressure in the emergency
slide valve chamber hold: the slide valve to its seat and
the pressure on hoth sides of the diaphragm area of the
cover gisket i the same; conseguently, the stem is
balanced, removing downward strut pressure except
that of the light spring 55 which does not increase slide
valve friction materially, .

Emergency reservoir air is connected through passages
2and 2g lo the spring chamber above the apillover check
valves, ball check 51 and flat check valve 52. The under-
gide of hall check walve §1 is connected by a choked
passage to the emergpency slide valve chamber E and the
gquick action chamber.

On eara located on the head end of a long train, im-
proper use of release position of the brake valve might
eause overcharge of the gquick action chambers,

When quick acltion chamber pressure becomes s small
ampount hipher than emergency reservoir pressare, as
determined by the check valve spring 54, ball check 51
and the spring loaded check valve 52 will he unseated,
pevmitting the overcharge in the guick action chamber
Lo flow 1o the emergency reservolrs and lhus prevent
emergeney  application through undesired operation of
the emergency portion upeon rveturn of the brake wvalve
handle from release Lo running position. The use of the
spring leaded check valve 52 and kall check 51 provides
doulle proteclion against the guick action chamber
charping from the emergency reservolir,

Emergency reservolr air rom passage 2 is connected
to the outer arvea of the face of high pressure valve 44.
In release position of the emergency slide valve, eraor-

OFERATION OF THE EQUIFMENT T
gency reservoir air from passape 2g iz connected by
means of cavily kb in the slide walve to the spring side
of the high pressure valve through passage k1; therefore,
apring foree will move the valve to its seat and hold it
clozed.

As shown in Fig, 36 chamber “B" on the face of the
B-3 relay valve piston 17 i3 connected to the displace-
ment reservoir and the application piston 36 to the

35 A7 38 as 12
/ Ta Supply

Aeservoie
3 To Brake
] Cylinder

T
26" A\
Ta Confral Yalve - Fipe 16

17 (Displacemant Ras. Pressurs)

Fig. 36. Type B-1 Relay Valve—Helsase Positicn

supply reservoir. Bupply reservolr air flows through
choke 12 to the spring chamber, back of the application
piston 36, balancing the pressure on both faces of the
applicalion piston. With brakes released, there iz no
pressure in the displacement reservoir and chamber B
on the face of the relay piston 17; therefore, the piston
ig in release position, springs 28 and 39 hold the ap-
plication valve and piston seated, and exhaust valve 27
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A FASSENGER CAH HHAKE EQUIFMENT

In the emergency portion, after quick action chamber
and brake pipe pressures become nearly equal, spring
63 returns cage 62 to its right hand position, moving the
piston, slide wvalve and graduating valve to Helease
position as shown on Plate 2. In this position the port
connections remain estahlished as described for Initial
Charging, except that slide valve cavity 3 cuts off
connection between passapes Sy and 8f.

The reservoirs continue to charpe, as deseribed under
Imitial Charging, until completely charged, after which
check valves T4, 87, Tda, T3a, 195 and T3¢ are closed by
their springs and all the parts remain in release position
az shown on Plate 2.

Preliminary Quiclk Service Position—Plate ]

When a service rate of brake pipe reduction is made
to apply the brakes, the air in chamber A on the face
of the service piston is reduced. Check valve T3 pre-
vents hack flow from auxiliary reservoir to brake pipe.
When the pressure in chamber A i3 thus reduced a
predetermined amount helow that in chamber C, the
higher pressure moves the piston to the left until the
spring guide 96 at the end of the piston engages the end
of the slide valve. The gunide is moved lightly to the
right, compresasing the serviee piston spring 95. This
movement is sufficient for the piston head to clear the
charging choke 83 and ports X in the ¢ylinder, thus cut-
ting off brake pipe air in chamber A from anxiliary
reservoir air in chamber C, The service piston spring
provides a predetermined resistance to movement beyond

OPERATION OF THE EQUIFMENT &

this position until sufficient excess of auxiliary reservoir
pressure over brake pipe pressure is developed to over-
come the spring and move the piston and graduating
valve to preliminary quick service position. The spring
therefore, stabilizes the service piston and prevents
undesired quick service application which otherwise
might develop from moderate fluctuations in brake pipe
pressure.

As the brake pipe pressure reduction continues,
sufficient differential is created to compress the piston
spring and move the piston and graduating wvalve on
the slide walve, this movement being limited by .the
greater resistance offered by the slide wvalve. This is
Preliminary Quick Service position in which ecavity &
in the graduating valve connects slide valve ports ¢ and
d. SBeat port di, containing brake pipe air, registers with
slide valve port 4. Slide valve port ¢ leads to the guick
service volume (Q.5.Vol.). Brake pipe air, therefore,
flows through passages ic and 1d, cavity in limiting
valve slide valve 136, passage Ik, past check valves T4b
and 73b to passage 42, through choke 14, passage di, slide
valve port d, graduating valve cavity & and port ¢ in
the slide valve to the Q. 8.Vol., thereby producing a
local guick reduction in brake pipe pressure, controlled
to a predetermined rate by quick service choke 14 in
passage di. This preliminary local reduction of hrake
pipe pressure, controlled by the graduating wvalve, is
transmitted from ecar to car by adjacent control valves
and quick service valves, which results in rapid serial
guick zervice operation throughout the train,
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e PASSENGER CAR BRAKE EQUIFMENT

This is application posilion in which the piston head
cuts  off choke 8, closing connection between piston
thamber A and the quick service chamber; slide valve
cavity b connects seat porls 8 and fa and slide wvalve
vort n eonnects slide valve chamber B and the quick
service chamber to the Exhaust passage Ex.

Brake pipe air thus fows through the strainer to
chamber A, thenee through passage fa, choke £1, slide
valve cavity &, passage 3 and past cut-off valve 27 to
the exhaust. Meanwhile, quick service chamber air is
also reduced through slide valve port =, the rate being
controlled by a choke in the slide valve seat exhaust
passage. Owing to ils small volume, the guick service
chamber pressure iz reduced rapidly so that it quickly
becomes less than brake pipe pressure in chamber A,
When chamber A pressure thus becomes approximeately
a half pound higher than quick service chamber prea-
sure, it moves the piston and slide valve back to releasze
position, cutting off further brake pipe reduction,

As the brake pipe rveduction continues the quick
service valve repeats this movement, each time reducing
the brake pipe pressure a small amount and thus con-
tinuously propagating the brake pipe reduction from ear
to car. For split or successive brake pipe reductions, as
generally used in passenger service, the gquick service
valve operates during each reduction to perform the
guick service function as deseribed. Tt therefore ap-
preciably reduces the time required to oblain service
brake application, particularly on long trains,

OPERATION OF THE EQUIFMENT 85
Service Application—Plate 4

The local reduction in brake pipe pressure created by
the preliminary and second stage quick service applica-
tion increases the differential of auxiliary reservoir pres-
sure in chamber C over brake pipe air in chamber A of
the service piston. This is sufficient to overcome the
resistance of the slide wvalve so that the piston, slide
valve and graduating valve move to Service Position.

The forward movement of the slide valve diseonnecis
the preliminary quick service ports ¢ and d from the
€. 5. Vol. and seat port ¢!, thus terminating preliminary
quick service, after which the Q. 8. Vol blows down
through cholke B2 to atmosphere, as previously described.
Slide valve porta o and b are disconnected from seat ports
al and b, thus cutting off supply of auxiliary reservoir
air to chamber K of the release piston; and seat port ai
is connecled to the slide valve exhaust by cavity p, there-
by exhausting the air in chamber K of the release piston.
Auxiliary reservoir air in chamber DI then overcomes
apring 116 and moves the release piston 110 and release
slide valve 112 to the right, thereby disconnecting the
displacement reservoir passage 8 from exhaust passape
16, to permit the development of pressure in the dis-
Placement reservoir.

Cavity # in the slide valve connects seal ports di
and &d, permitting brake pipe air from passage 1e to
flow through passage id, cavity in the limiting valve
slide wvalve 136, passape 7k, past check wvalves 74b and
78b, pussage d2, choke 14, passage d1, service slide valve
cavity n, and passages #d, Fe and ¥ to pipe 3 and the
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Ba PABSENGER CAR BRAKE EQIIIPMENT

slide valve moves to service position the release inter-
lock valve prevents back flow from emergency to aux-
iliary reservoir during the time the service slide valve
is in release position, thereby stabilizing the slide valve.
This is eapecially desirable when the control wvalve is
used in the electro-pneumatic system where the service
slide valve is required to remain in release position dur-
ing service operation of the straight air brake.

The service reduction in brake pipe pressure also
reduces the pressure in chamber B on the face of the
emergency piston 86 slightly lower than quick action
chamber pressure in chamber E on the slide valve side
of Lthe piston. The piston and graduating valve 30 move
to the right until the piston spring puide 48 contacts the
glide valve. In this position the piston closes the charg-
ing choke 27, and vent port ¢, (through graduating valve
500, registers with exhaust port y in the slide walve.
This allows quick action chamber air to flow to atmos-
phere and reduce pressure in the quick action chamber
back of the emergency piston at the same rate that
brake pipe pressure is being reduced on the face of the
piston. This keeps quick action chamber pressure from
attaining a differential over brake pipe pressure sufficient
to move the piston and compress the piston spring 49
enough te canse the graduating valve to open port ii
and cause an emergency hrake application.

By thizs means the emergency piston iz stabilized
against undesired emergency, and emergency application
ia made available any time the syslem is charged, as
deseribed under “Emergency.”

ODFPERATION OF THE EQUIFMENT Ef

When & brake application is made, air from the
displacement reservoir builds up in chamber B on the face
of the relay valve piston 17 of the B-3 relay valve, (Fig.
39) moving the piston and attached piston lever 1%
upward. Application valve spring 38 resists the first

35 37 ae 39 12

To Supply
Reswrvair

xr
&e :
20— -lﬂ}:rl r“ 3 Pl oy B Cylinder

ET Lo E y
T e il - Yaluma

12
25

Te Control Valve - Pips 16
iT {Displacement Fes. Pressure)

Fig. 39. Type B-3 Relay Valve—Application Posilion

movement and thus fulerums lever 19 al the right end,
between application valve stem 34 and adjusting screw
24, The left end of piston lever 19 moves upward,
lifting exhausl valve stem 26, sealing exhaust valve 27
on its wvalve =seat on piston 29 and moving the latter
against its bushing seat, thus limiting the upward travel
of the left end of lever 19. This closes off the connection
between the brake ey¥linder {chamber 4) and the exhaust
passage Fx. As piston movement continues upward,
lever 19 now becomes fulerumed at the left end and
application valve stem 54 is lifted, unseating application



AIVIIXNE JO MOy JIoylang Yo SI0d PUB SA[RA apls Y7
yEnoayy 4 jaod 3a1adss o) sUEl] asjEa Buprjenprid ey
uotjreod YAl UT ‘BAlEA DDLU ay3 sadvdus Jap(noys Wwals
uojeld ayl [Iun Jyix 8y} 0 FA0W §f da[ea Furyenpewid
g} pue gg uojsTd B07AT0E Ayl ‘Aroarasas uswaeidsip oy
0} Bupmop 4 sdnssoad adid a¥wiq moeq ApySys paanp
-3l g adnssaad ai0atesed AuBi[xnT puw apwul Usaq swy
uorjanpal adid 8wl J0 JUNOWR PIIISAD Y] USUAL

§ epjd—uonsed dug eoiazag

sanssedd dioasasal quawededsip 03 oIJRT 309
spewrnoddde uw ur sanssaxd Jopuildo agwig aonpoxdad [jLa
uorprod Jurddrel-Jies ay) pasn 81 aa[es A¥[ERA G- 917 UagM
faaneraad depuildo aywmaq quapalnbm ue aanpordad [a
norpied Surddel-JRE 21 pasn 51 aalrA SB[ £ U1 USymM
BalRA A8 PAlRA [oajuod Ayl A£q poajluit] se ‘spunod
09 ApPiswixoadde 51 sanesaxd Ajosdasar Jusimanridsip ay
uorpEmdde aatates [n} w dog Caanesadd Aloadosod jusw
=aanpde1p a4l Jo 2509 Apyewrxoadds oq (v sanssaad adrd
BHELY Ul UOIPnpal uasld Auw woll paziwel alnssaad
IRpUTAD ayedq 2yl ‘fjuanbasuo]  cpo de] uayl pue sans
-gadd dopuifdo ayeriq Jo opwa syy Apyewrxoadde dojpaap
aogaragy [im uoilaod dwiddw-ges eyl ormd syl o
pajiuiy 81 urdwagdeip ureur 2y uo aanssedd satisage Ayl
‘BE WEnayderp jo 300 A[U0 Baaw uw sy §9 wlwayderp
8B ng g wawiydelp wew syy o) qawys wdwiyderp
il UAnody} pajirwusuri) £ arnessdd [BUOLIIPDE SIYL W
pue 3 SIQUIRD 0] LT pug oyl sadesswd yanosgy oo
sampd aye] uwd JioAdased juswaseidsip ay) woa] dn-pring
daylang aiysm gy Wieaydeip uo £[0aa1p aanssaad joysur
STy} JUIEBUIBW B0Y] ‘Panle}al 81 J Ioquueys ul ainssasd
gpunod usiar ayy ‘saE0]d aspea A)ddns joysur ayj 18y
14 INAWAINHE FHL 40 MOLLYHEI0

BESM 811 0} sR0ys ayExq a3 Ajdde
pue yomjs SUIAALL aywlq dn aqwl o) juatoyns aunssasd
I3pulfdd ayvig mo] v sapracad siy], sdopul(dy agwig &)
01 Mof 01 are Jfoatasal Apddnz: Jurppwasd Cpeuado aaw
08 uoisid 231 puw gg earea uoniearpdde 8yl puw g JIeaaf
o} 4q pajess aaw gZ UeSKd s pue gZ SAlRa JENEYXD
aq ], Cuorised wonjwsndde o3 uorjaod Fmddepips eyy
Auraow ‘wAwiydeip ayy sp@yep pug gp Jupads jo souw
-JE1EBL 9y} SAWeATaAn ‘gE WavnydeEip uo 8)0% 11 alagm
JIGWEYD UT 2ATpdals L[Jo0arp &1 sIaquueys wdvayderp a3
¥ ul paurgigo snyj joysal aanssaad |erjiur punod Uasse
ML d PuE N osIaquisys wdraydeip o] sop Iayling po
Buring ‘g ssfes Addns ayy qwes 0] vpg Sutads Jruasd o)
Apluatoyns pr uodstd Sutaow pur gg Jurads Furessadiios
‘pagpapap sI 6g wleayderp Jousur ) JaWEYD U1 paurwigo
81 aangsadd spunod uasss Apjewixoadde uaypy K pus
o sdaquwmys waeiydeip o] g1 pur g7 sadessed ydnoiyy
sauay) ‘op wABRYdeip Jo aomy Ayl o] Zg oafea Apddns jsed
4T edwssed ydnoaqy ospe DY dequvygy wivragdwip 03 vif
pue g7 sadussed puw 'y aequiwgs wierydeip o vy pue
g1 safessed L] asurEIFR gANOI] smol J10ATaERI jUsL
—apu[dslp ayl Woay 1w ‘g ajeld ‘aa[es AR[@EI g-0 Al 1Y

aarea uoljedpdde ayy Jo uory
“R13d6 AATllsuss ‘Asma apraodd o1 wopouny snyl g eyous
B pue pLg @apei sy ‘eg uoysid weneordde afaw; ayy
uzde o3 paainbat adiof ayy Buranped £ dapurpdins ayua
03 moy o) adnssaad aroatasar Apddns Burpynuged ‘uoysid
1 3 01 yiesudapun adnssaad dmoatezal A(ddne ssmope
aaogE aunssaad paonpad oyl pue ‘gl ajoyns fq LER VAT
-ad Addns Jo ajes syl uey) Jajsep aapurjda aqedq ey
0} PUE FoRquuegd ojur sop o) o aojstd uorpgoidde sy
aaoqe aanssaad aroatasad S(ddns synuaed swyp e BATEA

LANAWAINDA AMVHH YD MIDNASSV. 0k



LE] FASSENGER CAR BRAKE EQUIFMENT

reservoir air to passage 3b and the displacement res-
ervoir. The release piston 110 and its slide valve 112
remain in application position, holding the exhaust
passage I closed, and the brake applied.

The emergency piston 25 and graduating valve 30
return to charging position, blanking the vent port y
in the slide valve, thereby preventing further reduction
of quick action chamber pressure.

a5 37 38 39 12

To Brake
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Ta Contral Walve - Pips 16
i7T (Displacement Res Pressure)

Fig. 40. Type B-]1 Relay Valve—Lap Position

At the B-3 relay valve, brake ecvlinder pressure con-
tinues to build up in chamber A, Fig. 40, and on the
back of piston 17 until it equals displacemeént reservoir
pressure on the face of this piston (chamber B), when
springs 39 and 38 return the application piston 35 and
itz valve 37 to their seats and move stem 34, the right
end of lever 19, and piston 17, downward. During this
movement the left end of the lever pivots hetween spring

OPERATION OF THE EQUIFMENT 1]

256 and stem 26 and holds the exhaust valve seated.
This is lap position in which the relay valve maintains
brake cylinder pressure against leakage, as any reduction
in brake eylinder pressure (chamber A) on the back of
piston 17 below that in the displacement reservoir on
the face of the piston (chamber B) causes lever 19 to
move upward, opening the application wvalve 37 and
allowing supply reservoir air to flow to brake eylinder
until the balance i= restored,

At the F-6 relay walve, Plate 9, the self-lapping
portion operates in the same manner, ma.int.aining brake
cylinder pressure at approximately 607% of displacement
reservoir pressure in diaphragm chamber K,

Release and Recharge after Service Application—
Plales 2 and 5

During & service brake application, the emergency
reservoir remains at the pressure charged previous to
the brake application. When brake pipe pressure in
chamber A on the face of the service piston is increased
by moving the locomotive hrake valve handle to Releaze
or Ruonning position, the higher pressure returns the
service piston and slide valve to release position where
port ol iz disconnected from the exhaust port Ex, and
connected fo auxiliary reservoir air in the slide wvalve
chamber C, through port e in the slide valve., Auxiliary
reservoir air is thus present on both sides of the release
piston 110, The piston spring 116 then maoves the
release piston and slide valve to the left, the slide valve
cavity 4 connecting the displacement reservoir passage
3 to the exhaust passage 10, releasing the brake. Paszsage
#c is uncovered by the release slide valve and emergency
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s PASSENGER UAR BRAKE EQUIFMENT
the pressure from diaphragm cavily C of the inshot
portion.  Inshot spring 38 then opens the supply valve
92 and release spring 42 returns the diaphragm stack to
release position. With all pressave removed [rom the
main diaphragm 38, the zelf-lapping portion releases all
brake cylinder pressure,

Release Insunng—Plates 1 and 4

The velease insurving feature operates to positively
release the Lrake in the evenl thal excessive friction
prevents prompt movement of the service slide valve to
release position after brake pipe pressurve has built up in
exvess of 2 pounds ever auxiliary reservolr pressire,
This function iz provided by o release insuring valve 1249
which is shown apien on Plate 1, Chamber & on one face
of dinphragm 123 ol Lhis valve s connected to brake
pipe pressure throurh passaee Ie. Chamber M oon the
other face of the diaphragm is connected to auxiliars
reserveir pressure through passage de. Thus, as long as
brake pipe pressure does not substantially exceed aux-
iliary resevrvoir pressuve, the spring 180 keeps valve
129 seated, closing conneclion belween chamber M oand
passnge g1, In service position of the service slide valve,
Plate 4, passage g7 registers with the slide valve exhanst
cavity F. Should the service slide valve fail to move to
release position when the brake pipe pressurve exceeds
auxiliary reservoir pressure by more than 2 pounds.
the grealer brake pipe pressure overcomes the reledse
insuring spring 130, deflects diaphrapm 123 and unszeats
valve 1249, connecting auxiliary reservoir air from cham-
ber M to passage gf thence to the exhaust cavity P
This reduces auxiliary reservoir pressure until brake pipe

OFERATION OF THE EQUIFMENT w7
pressure has obtained a sufficient excess to move the
service piston to release position. In release position,
Plate 2, the slide wvalve cuts off the exhaust cavity P,
and connects passage g to anxiliary reservoir air in
slide valve chamber C, {(through port g), thus equalizing
the pressures on the release insuring diaphragm and
terminating the release insuring activity.

Graduated Release—Plates 2 and b

If it is desired to reduce the brake cylinder pressure
in steps, that is, to “graduate it off,”" the brake valve
handle must be returned Lo Lap position before the brake
pipe pressure has been fully restored. In other words,
ihe brake will he entirely released if the brake pipe
pressure iy fully restored, but if the pressure iz only
partially restored, the brake will only partially release.

After the brake pipe pressure has been inereased by
the initial release so that the service piston and slide
valve return Lo release position, port a in the slide valve
registers with seat passage of, and anxiliary reservoir
air floews lo chamber K on the spring zide of releaso
piston 1100 With air pressure on each side thus balanced,
the release piston and attached slide wvalve are returned
to release position by spring 116, allowing displacement
reservoir air to llow to the atmosphere Lhrough passage
&, cavity €} in the slide valve and the exhaust passage 140,

While brake pipe pressure in chamber 4 on the face
of the service piston does not increase afler the brake
valve handle is lapped, auxilisry reservoir pressure in
service slide valve chamber O is increazing owing to air
flow from the emergency reservoir through passages 2
and 2e, choke R, passage #d, cavity z in the release inter-
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LR PASSENGER CAR HRAKE EQUINMENT

As displacement veserveir pressure is graduated of,
the B-3 relay valve operates to reduce brake cylinder an
equal amount in the manncr already deseribed, or, in
case of the "F-6" relay valve, an approximate 607: ratio
viluetion in brake exlinder pressure is made,

Direct Release—Plate 2

When the Graduated Release Cap 121 iz placed in
Divect Relesse Positivn as indicated on the supplemen-
tavy view on Plate 2, passape 2a iz cut off Drom pessage
i theveby annulling the Gradoated Release and Quick
Recharge funclions, as recharge from the emergency
reservoir is eliminated, Rechavging takes place from the
brake pipe as described under Releose.

Emergency Position—Plate 7

When an emergency rale of brake pipe reduction takes
place [rom any cadse, quick action chamber pressurve
cannot redoce theough the vent port £ in the emerpeney
graduating valve 30 and port gy in the slide valve to
atmosphere at the same rate; therefore, sufficient dif-
ferentinl iz bmilt up across the emergency piston Lo
compress spring 49 and allow the praduating valve 30
Lo move [ar enough on the slide valve to open port {7
in the slide walve which registers with porlt {2 in the
seat, allowing quick action chamber air to flow to the
face of venl valve piston 42, The resulting movement
of this piston unscats the vent valve 40, opening a large
and divect passage from brake pipe passape 1h to atmos-
phere.  The rapid venting of brake pipe air causes an
emerpency reduction rate of brake pipe pressure lo pasgs
serially and rapidly throagh the train, doue to the same

OFERATION OF THE EQUIFMENT 1

operation of connected wvalves, and insures the prompt
movement of valves on other cara to emerpency position.

The rapia reduction of hrake pipe pressure causes
the emergency piston and slide valve to move Lo the
extreme right position, which carries slide valve port t1
out of register with seat port £2, hut port #2 is now un-
covered by the tail port £3 in the slide valve so that quick
action chamber pressure remains connected to the vent
valve piston,

The emergency slide valve now connects the spring
side of high pressure valve 44 to the exhaust port Ex,
through passape ki and cavity 2 in the slide valvrga
29. This vents air pressure from the spring side of
the high pressure valve, and emergency reservoir air in
passage 2, acting on the outer area of the face, unzeats
thiz valve, permitting emergency reservoir air to flow
through passages 2%, 3¢ and 3 Lo the displacement res-
ervoir, the rate of flow being controlled by choke 21 in
pazgage k. Meanwhile, the emergency rate of reduction
in brake pipe pressure has caused the service piston and
slide valve to move to the extreme left where the grad-
uating valve uncovers the serviee port f, through which
auxiliary reservoir air flows into passage 36 and tn the
digplacement reservoir passage 2, combining with the
flow from the emergency reservoir.

Az both the emergency reservoir and the auxiliary
reservoir thus egualize into the displacement reservoir
during emergency, and the safely valve passage 571 is
hlanked by the emergency slide valve, a hipher dis-
placement reservoir pressure is obtained than ig posaible
from a full service application.
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14 PASSENGER CAK HWHAEKE EQUIPMENT

sides of the emergency piston become substantially equal,
This slide valve movement blanks port Zg in the zeat
thereby preventing further flow of displacement res-

ervoir air past the accclerated release check valve to.

the brake pipe. The accelerated release check valve
seals and prevents brake pipe air from flowing to the
dizplacement reservoir in case the emergency slide valve
is forced to aceelerated release posilion when displace-
ment reservoir pressure is lower than brake pipe pressure,

When brake pipe pressure becomes slightly in excess
of auxiliary reservoir pressure the service piston and
slide valve are moved to release position and the brake
will be released and reservoirs recharged as previously
deseribed under “Release and Recharge after Service
Application.”

Duplex Release Valve
A duplex release valve is allached to the service phrtiun
by means of which the auxiliary reservoir air may he
drained alone or hoth auxiliary and emergency reservoir
air may be drained at the same time,

The release valve handle 160, Plate 1, may bhe moved
in any direction to open the release checks. The plunger
152 has two slems which are lifted to unszeat the release
checks 155 and 1565a when the bandle is moved. There ia
less clearance between auxiliary reservoir release check
155 and its plunger stem than between emergency reser-
voir release check 1584 and ils stem. Therefore, if handle
160 is moved part way the auxiliary reservoir release
check 155 is lifted from its seat and the reservoir is
drained without opening the emergency reservoir release
check 185a. If handle 160 is moved its full travel both
release checks are unseated and both reservoirs drained.

INSTALLATION AND MAINTENANCE

All the pipe connections are permanently made to the
control valve pipe bracket and no pipes need be dis-
comnected to remove the operating portions of the valve,
loosening the bolts which haold them in place being all
Lhal is required, The brackel should be installed as near
the hrake pipe as possible so that the branch pipe may
be short; short bhends in the piping should alao be avoided,
Care should be taken in locating the valve to have it free
from obstruetions which would render inspeetion or re-
moval difficult. The control valve should be placed above
the general level of the piping and the piping itself so
arranged as to avoid pockets in which moeisture may
collect. If this point does not receive proper attention,
trouble may be experienced in cold weather from the
freezing of waler in the pipes or even in the valve.

Before installing the control valve, all the piping
should be thoroughly hammered and blown out, in order
to loosen and remove all scale or foreipn matter.  This
is especially important in new installations, A suitahble
compound to make a tight joinl should be applied on the
male threaded portion only, and never in the socket. Da
not use red or white lead. After the piping is complete,
all the joints should be thoroughly tested under pressure
with soapsuds and made air-tipght,

Never remove Lhe operating parts of the control valve
while on the car. If onc of the portions of Lhe valve
is not working properly, or needs cleaning and lubri-
cating, take it down and replace by a portion in good

| ELE]
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L PASSENGER CAR BRAKE EQUIFMENT

oil on the collar at the piston spring entl of the piston,
Then insect the piston and slide valve in the body, leaving
them in releaze position, after which place three addi-
tivnal drops of triple valve oil in the evlinder Lhuzhing and
agrain distribute it on the bushing sueface as previously
described,

The preceding instructions also apply to the Release
Piston and its slide valve and the slide wvalves of the
Cuick Service Limiting Valve and HReleage Interlock
Valve.

Control Valve—Emergercy Porlion

When the emerpency portion i3 te be dismantled for
cleaning, the main piston can nol be removed without
first removing the upper cover and taking out the dia-
phragm strut which seeves lo hold the slide valve to its
seat. Damigre will vesult if force is used to remove the
emergency piston frem its bushing without first remov-
ing the diaphragm struat,

The spring behind the emergency vent valve iz held
in place Ly a circular sheet metal rvetainer which has
lugs on two opposite sides, These lups engapre under a
lip around the outer end of the cavities in the body
casting. To remove the spring and valve, press down on
the spring retainer and tilt it so that one lug is exposed
upward. When in this position, the parts can be readily
removed amd they ean be veassembled by using the same
methaod,

The individual parts of the emergency portion, such
as pistons, rings, bushings and valves, must be eleaned
and inspected in the same manner as was specified for
similar parts of the service portion.

LUV IO AT 1k
Quick Service Valve

The piston and slide walve should bLe lubricated in
accordance with the preceding instructions for the con-
trol valve,

Helay Valves—Self-Lapping Portion

When dismantled for inspeclion, alter ¢leaning all
parts with an approved cleaning Huid, the 2mall ring on
the upper head of exhaust valve 209 and the ring on ap-
plication valve piston 35 should be sparingly lubricated
with one drop ol oil and the rings moved around to
distribute the woil.  Bushings shouold be wiped with a
clean cloth satuvated with oil and 1hen wiped with a
clean dry eloth, Apply a thin coating of graphite grease
to the wpper gaide bushing of the piston stem and fill
the lever beaving on the stem with graphite prease,
Saturate the oil pud 7 in the top of the piston chamber
with vil. Before the cleancd piston is replaced in the
pisten bushing, three drops of oil must be placed in the
groove and the ring moved around to distribute the oil,
Insert the piston, then lubvicate the piston evlinder spar-
inglyv and move the piston hick and forth several times,
after which, remove the surplus oil from the nuter edpe
of the cvlinder,

Springs and Gaskets

When the valve iz dismantled for general cleaning, all
springs should be inspecled afler cleaning. Springs
which show rust pits, distortion, or have permanent set,
should be rejected and replaced by springs known to be

‘vorrect, and in pood condition.



1 PASSENGER CAR HRAKE EQUINMMERT

All paskets and rvubber seated vulves may e dipped
in an approved solvent lo assist in the removal of greasy
dirt but these parts must be promptly wiped dry after
cleaning and musi not Le allowed to soak in the cleaning
fluid.

Cleaning and Tesling Brakea on Hepair Tracks and
HReconditioning Brake Cylinder Piston in Shops

Procedure far eleaning and Lesting this couipment on Tegain 1#&:1-_%
ig eavered by Instevetion Leaflet Mo, 2391, Sup. 2, This beniict a8
supplemental 1o Instroctiun Leafler Moo 2391, Sup. 1, covering the AH
Eyuipment. o view of ihe simalaeity hetween the O-22-AH contrel
valve wnd ihe AR valve, alza the AB brske exlinder and the TFATIS
brake eylimier, the matreelions contained in Sup. L oan the ABE cawip-
menl applics as well to this canipmenl except #s explained o Sup. 2

GENERAL HINTS

In releasing an individual brake by means of the
duplex release valve on the service portion of the eontrol
valve, the brake pipe being charged, pull the handle
only far enough to open the auxiliary reservoir check
but not far enough to open the emergency reservoir
check, and then permit auxiliary reservoir pressure to
drain only until the brake cylinder exhaust iz heard to
start.

When there is no air in the brake pipe, drain both
auxiliary and emergency reservoirs by pulling the duplex
release valve handle its full travel and holding both
check valves open until all pressure i3 depleted.

A cut-oul cock which vents brake cylinder pressure
when closed is installed in the brake cylinder pipe to
each truek. This provides for adjustment of piston
travel or brake shoe rencwal without the necessity of
cutting out the hrake by bleeding reservoirs in order to
prolect against injury due to unexpected brake applica-
tions. Thus, the brake on one truck of a car may be
cut ont if necessary, due to defective brake rigging
without aflecting normal brake operation on the other
truck.

Whon it iz found necessary to eut out the brake on a
car, close the branch pipe cut-out cock (which is com-
Wined with the dirt collector) and drain both auxiliacy
and emergency reservoirs by pulling the duplex release
valve handle its full travel and holding until the pressure
is depleted.



APPENDIX

NO. “3-AP” DECELOSTAT EQUIPMENT FOR
PASSENGER CARS

The No, “3-AP" Decelostat is a device which can be
used in conjunction with the “H3C" brake equipment for
preventing wheel sliding during brake applications. It
functions, whenever a wheel starts to slip on the rail,
to reduce automatically and quickly the brake cylinder
pressure to a predetermined low value and then rapidly
to restore the brake cylinder pressure to its normal value,
If the tendency for wheel slip persists the decelostat re-
peats its functions. It operates similarly in either di-
rection of car movement. It reguires a flexible air con-
nection from the valve element mounted on the bearing
box of the car wheel to the truck frame and automatically
provides for normal brake cylinder development in the
event of failure of this connection,

PAHTS OF THE EQUIPMENT

One ear set of No. “3-AP" Decelostat Equipment re-
quires Lthe following:

Four P-§ Decelostats, one on each of the truck axles,
which function during a brake application to pilot the
B-3 Decelostat Valve to quickly (a) adjust brake eylinder
pressure to a predetermined value when the car wheels
start to slip preliminary to locking and sliding, and (b)
to restore brake eylinder pressure after it reaches the
predetermined value,

Tiwa B-8 Decelostat Valves, one mounted on each of the
truck bodies, which operate to adjust and restore brake
cylinder air as controlled by the P-3 Decelostatzs when
wheel sliding impends during brake applicationa.

1
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PASSENGER CAR BRAKE EQUIPMENT

() A housing cover 65 which covers the outer end

of the Decelostat and contains a pilot valve body.
Also located in the cover is an external vent plug
90 and vent protector 91. The Decelostat can be
conditioned for an internal vent if desired, in
which case external venl plug 90 is replaced by
solid plug 95 and plug 11 iz removed from the
inside face of housing 13 and replaced with an
internal vent assembly 14 consisting of a spring-
loaded check valve 16 as shown in Figure 48,

The pilot valve hody contains a pilot valve 70
which is normally held to its seat 72 by the ten-
sion of spring 69, An exhausi checlk wvalve B3,
normally held seated by sprinpg 84 is unseated by
an exhaust valve diaphragm assembly consisting
of diaphragm 76 and follower T3 to provide a large
exhaust opening for actuating the Decelostat
Valve as soon as pilot valve TO is unseated to
remove air from the spring side of the diaphragm.
The outer face of the exhaust valve diaphragm
is connected to a small volume for timing the
apening of the exhaugt check valve during Deeel-
ostat operation, Charging check valve 83a ia
used for charging the volume and is spring-
loaded to prevent a guick release of the volume
air pressure during Decelostat operation. Volume
exhaust check valve 81 releases air pressure from
the volume to a value determined by the tension
of spring 82 after which further release of pres-
sure is timed through choke 67. Choke 66 is
located in the passage leading to the spring cham-
ber of the exhaust valve diaphragm to atabilize

APPENDIX v
the Decelostat against undesired activity during
normial brake releases where no wheel slip is
prevalent.

The P-3 Decelostat, Plate 11, is shown inoperative
and at rest. When the car is running, the drive shaft
rotates the cam lever 42 and cam roller 44, the latter
driving cam 32. The cam, in turn, drives the friction
and inertia wheels by friction enpagement of the elutch
shoes 34, Both wheels are driven at the same rate as
the drive shaft as long as the ear axle is furning and
not retarded heyond a predetermined limit,

When a hrake application is made and the axle is re-
tarded, the drive shaft is likewise retarded at Lhe same
rate. The inertia wheel eontinues to rotate at the
original speed on its ball bearing and over-travels the
drive shaft.

If drive shaft retardation ia at or below a normal rate,
the inertia foree of the free-running inertia-wheel is
balanced by the foree of spring 62. The inertia wheel
thus causes cam roller 44 to assume a position cor-
responding to the initial retardation rate. When the
drive shaft retardation becomes excessive and reaches
a predetermined value, the inertia wheel causes cam
roller 44 to move up on the high point of eam 32, raising
the cam shaft 48 and pull rod 50 to a position where
the pull rod engages and unseats pilot valve 70. Un-
seating pilot valve 70 venta air from chamber C on the
spring side of the exhaust valve diaphragm 76, causing
the higher pressure on the face of the diaphragm to
maove it and its follower T3 to contact and unseat ex-
haust valve check valve 83, thus providing an exhaust for
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VI PASSENGER CAR BHAKE EQUIPIMENT

plugs are located in the pipe bracket and they are as
follows:

1. Choke plug & which controls the rate of flow of relay
valve air to chamber E on the spring side of pro-
tection valve diaphragm 47 and to chamber I on
the outer face of the protection valve diaphragm
during brake applications. The rate of charging
thesze chambers is controlled so as not to cause un-
desired tripping of the Decelostat Valve. Another
function of choke 5 i3 to protect apainst loss of
brake eylinder air in case the control pipe to the
P-3 Decelostat is broken. The loss of brake cylinder

air will he that flowing through choke 5 and ean
be maintained by the relay valve.

2 Choke plug 8 which controls the rate of charging
chamber D on the outer face of the protection valve
diaphragm and velume N in the pipe bracket after
gquick charging check valve 48a has closed.

3. Choke X which controls the rate of charging cham-
ber A above the release valve piston 21 to insure
the piston remaining on its atmospheric seal during
normal brake applications where no wheel slip is
prevalent, thereby protecting against loss of brake
eylinder pressure development. Tt provides a re-
stricted rate of charging this chamber as com-
pared with the rate of exhausting air from the
chamher by the protection wvalve exhausl valve 48
during a wheel-slip operation to insure the raising
of the release piston from its atmospheric seat to
allow brake cylinder air to exhaust to a predeter-
mined low level,

APPENDIX X

The Release Valve portion, housed in body 20, adjusts
the brake evlinder pressure a= controlled from the P-3
Decelostat when wheel-slip oceurs during a brake ap-
plication. It consists of a body 20, piston 21, piston
seal 22, piston spring 27, and piston cover 28,

Piston 21 is held seated on its seal 22 by spring 27
under normal operating conditions. When wheel slip
occurs and the air above piston 21 is vented, the relay
valve air below the piston moves it upwardly off its =eat,
venting the brake cylinder air to a predetermined low
valug, after which spring 27 seats the piston to dis-
continue brake eylinder pressure reduction.

The Protection Valve Portion is attached to the op-
posite side of the pipe bracket. Tts purpose is to insure
that the release wvalve portion adjusts brake evlinder
pressure to a predetermined low point, once the P-3
Deeelostat functions. The Protection Valve portion
consists of the following:

(4} Protection Valve Exhaust WValve 48, which is
normally held seated by spring 49, permits normal
brake applications and releases in case of a broken
control pipe to the P-3 Decelostat,

ib} Protection valve diaphragm 47 and follower 46
which unseat protection exhaust valve 48 Lo pro-
vide the actuating connection from the top of the
release valve piston 21 when the P-8 Decelostat
exhausts the conirol pipe and chamber E on the
spring side of the protection valve diaphragm,

(¢) Quick charging check wvalve 48a and apring 4%9a
which permit the guick charging of chamber D
on the face of protection valve diaphragm 47 to
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XIr PASRENGER CAR HRAKE EQUIFMERT

ta the relay valve and atmosphere, Passape 3 and cham-
ber E may also vent through charging check valve 48a,
passage dd, normal release check valve d8h, and passape
2, to the relay valve, Air from passape 6 and cham-
ber A above release piston 21 will flow back through
choke X at a restricted rate Lo the relay valve exhaust.

When wheel-slip oceurs during a bhrake application,
the Decelostat contrel pipe is vented by the functioning
of the P-3 Decelosiat as previously explained. Venling
the Decelostat control pipe results in the venting of
passages 3 and 3a and ehamber E on the spring side of
protection valve diaphragm 47. The pressure in cham-
ber T will raise the diaphrapm and diaphragm follower
upwardly to contact and unscat protection valve exhanst
valve 48, This will allow air in Chamber & on the [ues
of release piston 21 to flow through passape 6 to the
atmosphere by way of check valve 43, Release piston 21
will then be [orced upwardly against the tension of
spring 27 by brake c¢ylinder pressure aeling upon the
under side of the piston, thus wnzeating the piston so
that brake evlinder aiv ean exhaust immediately to at-
mosphere until a predetermined low level is reached.
Air in passage 4d, volume N, and chamber T} on the
outer face of protection valve diaphrapm 47 is exhausted
through volume exhaust check valve 69 and passages la
and 1b to atmozphere to a predetermined pressure of ap-
proximately 15 lbs. after which protection wvalve dia-
phragm 47 and follower 46 will be returned to normal
poaition by spring tension and check valve 69 will be
seated by the tension of spring T0. Further exhausting
of air from chamber I}, volume N, and passage 4d is
timed by choke 8 through passage and pipe 3 to the -3

APTENLTY KT
Decelostat. Normal release check valve 48b is held seated
by the flow of relay valve air to chamber K above it. As
soun a8 protection valve exhaust check valve 48 has be-
come seated by the tension of its spring 49, closing the
atmospheric conneetion to passage 6, velay valve air pres-
sure again builds up in chamber A on the face of the
release piston 21 to foree it aguinst its seal 22 and close
the brake cylinder exhaust. The velay valve can then
re-apply the lwakes as before and the B-3 Decelostat
Valve will again he fully charged and ready to respond
to A subsequent wheel-slip operation,

BROKEN PIPE PROTECTION

If the control pipe between the P-3 Decelostat and
the B-3 Decclostat Valve should become broken before a
brake application is made, an aiv leak will e deteeted at
the broken pipe, and volume N, as well as chamber D
on lhe outer face of the protection wvalve dinphragm
can not be charvged in the normal manner. Henee, dia-
phragm 47 cannot be moved upwardly to unseat pro-
tection valve exhaust valve 48 during a wheel-slip opera-
tivn. The brake cylinder development will oceur in a
normal manner through the pazsages as deseribed before.
The air leak al the broken pipe connection will be equiv-
alent lo that flowing through choke 5 and can be con-
sidered equivalent o a small brake eyvlinder leakage
which will he maintained by the relay valve,

I the control pipe should break during a hrake ap-
plication with no wheel-slip previously indicated by the
P-3 Necelostat, a wheel-slip operation will oceur because
the protection valve diaphragm and diaphragm follower
will be forced upwardly to unseal protection valve ex-
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