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Re. 29,722

1
FLUID BRAKE CONTROL SYSTEM

Matter enclosed in heavy brackets [ |} appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF INVENTION

This invention relates to fluid brake control systems,

and while the invention is subject to a wide range of

application, a preferred embodiment of the invention
will be particularly described as applied to a fluid brake
control system having an improved quick service and
accelerated release control device.

The present invention is an improvement over cur-
rently used quick service and accelerated release con-
trol devices such as the quick service and accelerated
release control devices of the well-known ABD control
valve generally used for governing the brakes of freight
cars. In the ABD valve, a form of quick service function
is provided by the service slide valve but to provide
repeated quick service cycles as long as the brake pipe
pressure continues to be reduced from an extraneous
source, the ABD valve must be supplemented by a
special quick service control device such as the well-
known B1 quick service valve.

The accelerated release function as provided in the
ABD valve requires separate control devices for ser-
vice and emergency release functions respectively. The
ABD device for accelerated service release senses rela-
tive brake pipe and auxiliary reservoir pressures, while
the accelerated release for an emergency brake applica-
tion 18 provided by the actuation of a spool valve associ-
ated with an emergency release slide valve.

These valves as provided in the ABD valve are costly
to manufacture and are somewhat slow to respond be-
cause of sliding friction. Smooth and quick application
and release of brakes of a train is dependent upon the
speed at which a change in control is sensed by each car
and passed along from car to car, beginning at the front
end of the train. It is therefore very important that there
be as little delay as possible in the successive operation
of the quick service and accelerated release valves on
the respective cars of a train. It is therefore highly desir-
able to increase the speed and integrity of propagation
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of a brake control signal through a train over the rate of sp
operations currently possible with ABD slide and spool

valves. |

An object of the present invention is to provide a
fluid brake control system having improved quick ser-
vice and accelerated release valves which substantially
obviate one or more of the limitations and disadvan-
tages of the described prior system.

Another object of the present invention is to reduce
the number of control devices required to provide the
functions of quick service and accelerated release con-
trols. .

Another object of the present invention is to reduce
manufacturing and maintenance cost of brake applica-
tion and release control devices.

35

Other objects, purposes and characteristic features of 65

the present invention will be in part obvious from the
accompanying drawings, and in part pointed out as the
description of the invention progresses.

2

SUMMARY OF INVENTION

A fluid brake control system is provided for a train of
cars including a car having a brake control pipe, a quick
action chamber subject to charge periodically from the
brake pipe and an improved quick service control de-
vice comprising a housing containing a fluid pressure
differential operated abutment subject to actuation from
a normal position by differences in pressure between
respective brake pipe and reference fluid pressure
chambers acting on opposite sides of the abutment. Two
poppet type valves are provided on the brake pipe pres-
sure chamber side of the abutment for selectively vent-
ing the pressure chambers, each of the valves being
spring biased in a direction of the abutment to a nor-
mally closed position and the valves having respective
operating push rods longitudinally disposed between
the associated valves and the abutment. The poppet
valves are opened by movement of the abutment in one
direction from its normal position and fluid circuits are
provided, including the poppet valves, for permitting
flow from the brake pipe pressure chamber and from
the reference pressure chamber respectively for cycli-
cally locally reducing pressure in the brake pipe repeat-
edly as long as the brake pipe continues to be reduced in
pressure independent of the action of the poppet valve.

The above described control device also provides
accelerated release control by providing a poppet type
valve on the reference chamber side of the abutment
that 1s spring biased in the direction of the abutment to
a normally closed position, this valve having an operat-
ing push rod longitudinally disposed between the pop-
pet type valve and the abutment for opening the valve
in accordance with movement of the abutment in the
direction of the reference pressure chamber to permit
fluid to flow from the emergency reservoir to the brake
pipe. Additional spring biasing means including a piston
having an axial bore for free passage of the valve oper-
ating push rod i1s provided for applying additional
spring bias against movement of the abutment in the
direction of the reference pressure chamber to open the
accelerated release valve only when fluid pressure is
materially reduced in the reference chamber, such as
after an emergency brake application. Thus this spring
1§ effective for accelerated release control after an emer-
gency brake application but not after a service brake
application.

Although the functions of quick service and acceler-
ated release are combined in a single control device as
compared to prior use of several devices for each of
these functions, it is to be understood that the acceler-
ated release control function and the quick service con-
trol function can be used separately, independent of the
other function if such is the requirements of practice.

The poppet valves used are preferably of the ball
type, spring biased to a closed position against a seat for
requiring a minimum travel of the abutment to actuate
the valves with a minimum amount of friction involved.
It has been found that satisfactory operation is obtained
in an operating range of the abutment from its normal
position of approximately fifty thousandths of an inch.

For a better understanding of the present invention,
together with other and further objects thereof, refer-
ence 1s had to the following description taken in con-
nection with the accompanying drawing, while its
scope will be pointed out in the appending claims.

The drawing is a sectional axial view of a quick ser-
vice and accelerated release control device together
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with a schematic diagram of a fluid brake control sys-
tem in which it can be used as a preferred embodiment
of the present invention.

With reference to FIG. 1 a fluid brake control SYyS-
tem is itllustrated for a typical car in a train including a
brake control pipe 10, a reference fluid reservoir in the
form of quick action chamber 11 that 1s subject to
charge from the brake pipe 10 and an improved quick
service control device 13. The device 13 has a housing
14 containing a fluid pressure differential operated abut-
ment 15 subject to actuation from a normal position in
which it is illustrated by differences in pressure between
respective brake pipe and reference fluid pressure
chambers 16 and 17 respectively acting on opposite
sides of the abutment 15 within the housing 14.

Two poppet type valves 18 on the brake pipe pres-
sure chamber side of the abutment 15 are provided for
selectively venting the chambers 16 and 17, each of
these valves 18 being biased by a spring 19 in the direc-
tion of the abutment 15 to a normally closed position
and the valves 18 having respective operating push rods
20 longitudinally disposed between the associated valve
18 and the abutment 15. The poppet valves 18 are
opened by movement of the abutment 15 downwardly
and fluid circuits are controlled by the valves 18 for
permitting fluid flow from the brake pipe pressure
chamber and from the reference pressure chamber re-
spectively for cyclically locally reducing pressure in the
brake pipe 10 as long as the brake pipe 10 continues to
be reduced in pressure extraneous of the valves 18 as by
brake pipe pressure reduction in an adjoining car or in
the locomotive.

Improved accelerated release control s prowded by
another poppet type valve 18 on the upper side of the
abutment 15 that 1s biased by a spring 19 in the direction
of the abutment 15 to a normally closed position. This
valve has an operating push rod 20 longitudinally dis-
posed between the associated poppet type valve 18 and
the abutment 15 for opening the accelerated release
valve 18 in accordance with the movement upwardly of
- the abutment 15 from its normal position. When this
valve 1s opened, fluid is supplied from emergency reser-
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The abutment 15 comprises an annular diaphragm 28
secured between upper and lower housing portions 14a
and 14b respectively, and annular diaphragm follower
plates 29 and 30 are secured axially on upper and lower
sides respectively of the diaphragm 28. The plate 29 has
a bearing surface 29a for the lower end of push rod 22
above the abutment 15, Similarly the lower plate 30 has
a detent 27 integral therewith for engagement with
bridge 25 as has been described to operate the push rods
20 below the abutment 15 for actuation of the valves 18
below the abutment 15, and permit sequential operation
of these valves 18, dependent upon relative forces of
their springs 19.

A light stabilizing spring 31 is preferably disposed
axially between plate 29 and the upper housing portion
14a as provided by the two springs 19 of the valves 18
on the lower side of the abutment 15. Thus the valves
can be adjusted, if desired, so that substantially the same
difference in pressure in oneé direction is required to
open the valves above the abutment 15 that is required
in the opposite direction to open the valves below the
abutment 13.

The valves 18 are¢ similar in that they are ball poppet
valves urged by springs 19 against ends of tubular resil-
ient seat 32. The push rods 20 for operating their associ-
ated valves 19 are operable with minimum friction
within bores 33, and O-rings 34 are used to prevent
leakage from the pressure chambers 16 and 17. The
push rods 20 are of reduced diameter at their ends ad-

30 joining the valves 18 to permit free passage of fluid
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voir 12 through the accelerated release valve 18 to the

brake pipe 10.

- Additional spring biasing means is used for acceler-
ated release after an emergency brake application, in-
cluding a piston 21 having an axial bore 33 for free
passage of the push rod 20 associated with the acceler-
ated release valve 18. The piston 21 is biased down-
wardly by a spring 22, and is biased upwardly by fluid
pressure in the reference chamber 17. It is this upward
bias by fluid pressure in chamber 17 that makes the
spring 22 selectively effective against the abutment
during accelerated release after an emergency applica-
tion but not after a service brake application. The piston
21 1s operable in a bore 23 to an extent limited by a stop
24 which 1s illustrated as a snap ring in the bore 23. This
ring Iimits downward movement of the piston 21 so that
1t will have no influence on movement of the abutment
15 downwardly from its normal position in which it is
1llustrated.

The laterally spaced push rods 20 assoclated wuh the
valves 18 beneath the abutment 15 are connected at
their upper ends by a bridge 25 that is pivotally con-
nected to the right-hand push rod 20 by a pin 26. At a
mid-point in the bridge 23, the bridge 25 is recessed

downwardly at 25a to recewe a detent 27 1n abutment
15. |
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through the associated valves 18 when these valves are
opened. The valve biasing springs 19 are contained in
suitable bores 35 in the housing 14. The lower right-
hand push rod 20 is larger in diameter than the other
push rods 20 to include an internal passage 36 as an inlet
port for the lower right-hand valve 18. Also the push
rod 20 for valve 18 on the upper side of the abutment 15
is longer than the other push rods to extend through a
bore 33 in piston 21 as has been described.

An accelerated release check valve 37 is provided for
connecting the accelerated release valve 18 to the brake
pipe 10. The quick action chamber 11 is charged from
the brake pipe 10 through a choke 38, and quick action
chamber 11 1s connected to emergency reservoir 12
through a spill-over check valve 39.

In pracrice, the quick service and accelerated release
control device 13 that has been described can be used in
place of several valves providing corresponding func-
tions in the ABD valve, thus simplifying and improving
the ABD valve control apparatus. It should be consid-
ered that the simplified disclosure of a railway car brak-
ing system 1n the present embodiment is done to sim-
plify the disclosure of the present invention rather than
to limit the environment in which the invention can be
applied. For example, additional controls can be pro-
vided as in the ABD valve for charging the emergency
reservoir 12 and the quick action chamber 11 and in
connection with venting the pressure chamber to atmo-
sphere 1n accordance with the requirements of practice.

. Upon initially charging the brake pipe 10, fluid enters
chamber 16 via passage 40 and choke 41. The quick
action chamber 11 also charges at this time through
choke 38, and the emergency reservoir 12 can be
charged from the brake pipe through a suitable choke
(not shown) as is done in the ABD valve. The reference
chamber 17 is charged through port 42 from the quick
action chamber 11. Thus, under normal conditions,
chambers 16 and 17 are charged to substantially the
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same pressures, and the abutment 15 assumes its normal
position as 1s illustrated permitting the closure of all
valves 18 by their associated biasing springs 19.

To 1illustrate the quick service operation of the con-
trol device 13, it will be assumed that the brake pipe 10
has been fully charged, and that a service brake applica-
tion is initiated by causing a continuous reduction in the
pressure in brake pipe 10 at a service rate. This reduces
the pressure in chamber 16 of control device 13 relative
to the reference pressure in chamber 17, causing the
abutment 15 to be actuated downwardly to successively
open the valves 18 below the abutment 15, the right-
hand valve 18 being opened first because of having a
weaker spring 19 than the left-hand valve so as to ini-
tially vent fluid from the brake pipe through passage 40,
choke 41, chamber 16, passage 36, valve 18 and vent
passage 44 to atmosphere. Thus a cycle of local quick
service reduction of brake pipe pressure is initiated, and
as the right-hand valve 18 draws the pressure down
further in chamber 16 relative to chamber 17, the abut-
ment 13 becomes deflected downwardly further so as to
open the left-hand valve 18 for venting the quick action
chamber 11 to atmosphere. The sequential opening of
these valves is permitted by the rocking of the bridge 25
about its pivot point 25a on the detent 27 of abutment
15. Opening of the lower left-hand valve 18 causes
quick action chamber air to be vented to vent passage
44 from the quick action chamber 11 through passage
45, inlet port 46, lower left-hand valve 18, outlet port
47, passage 48 and choke 49. When the lower left-hand
valve 18 becomes fully opened, it vents reference cham-
ber 17 at a faster rate than the venting of brake pipe
chamber 16, and thus pressure difference between
chambers 16 and 17 becomes reduced to a point of
causing the abutment 15 to be restored substantially to
its normal position, shutting off both lower valves 18
and completing a first cycle of operation for quick ser-
vice reduction.

If the brake pipe 10 continues to be reduced in pres-
sure from an extraneous source such as from the loco-
motive or from an adjoining car, brake pipe chamber 16

continues to reduce in pressure relative to the reference

chamber 17, and another cycle of operation like that
which has just been described is operable to again cycli-
cally reduce the pressure in the brake pipe locally to
provide more local quick service brake pipe reduction.
These cycles of operation are effective continuously as
long as there is a continuous extraneous reduction in
pressure in brake pipe 10.

Typical choke sizes that have been found to provide
satisfactory cycling operation as described are 0.02,
0.125, 0.05, and 0.081 inches for chokes 38, 41, 43 and 49
respectively. It should be understood, however, that the
sizes of these chokes can be varied in accordance with
the requirements of practice. These sizes have been
~ chosen to be used in connection with a well-known
quick action chamber volume of 145 cubic inches that is
built into a standard pipe bracket to which the control
device 13 would be secured.

The frequency of cycling of the quick service valves
1s determined by the size of the choke 41 and varies
inversely with the size of this choke. It has been found
that satisfactory operation is obtained with the size of
choke 41 varying at least in a range from 0.097 to 0.125
inches. |

Also the frequency of cycling of the quick service
valves is dependent upon the relative volumes of the
quick action chamber 11 and the brake pipe 10. The

6

quick action volume is the same on all lengths of cars,
while the brake pipe volume varies in accordance with
the lengths of the cars. |

It will be readily apparent from the mode of opera-
tion as it has been described that where an entire train is

- equipped with this type of quick service control as a
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part of the control valve, the longer cars will have more
air vented from their brake pipes than the smaller cars,
thus reducing the necessity to provide auxiliary quick
service valves for long cars as is the current practice.
The present quick service valve that can be included as

a part of an ABD type control valve, for example,

therefore provides the dual function of increasing the
rate of brake signal propagation for standard length cars
and reducing the necessity of providing quick service
valves separate from the ABD valve for longer cars.
For consideration of the mode of operation to pro-
vide accelerated release, it will be assumed that the
charging of the brake pipe 10 is initiated to cause release
of a service application. Under these conditions, the
pressure in brake pipe chamber 16 builds up more rap-
1dly than in reference chamber 17, causing abutment 15
to move upwardly and open the upper valve 18 to per-
mit fluid from emergency reservoir 12 to be applied to
the brake pipe 10. Under these conditions, emergency
reservolr 12 is connected to brake pipe 10 through pas
sage 50, input port 51 of accelerated release valve 18,

“output port 52, passage 53, choke 54 in the input to

check valve 37, outlet port 55 of choke 37 and passage
56. It will be noted that in this mode of operation, the
push rod 20 slides within the piston 21, as the piston 21
1s maintained in its normal position as shown by fluid
pressure In the reference chamber 17. Thus the spring
22 does no actuate piston 21 to a contacting position
with the abutment 15 during accelerated release follow-
Ing a service brake application. As the pressure builds
up in the train brake pipe 10, the quick action chamber
11 becomes charged through its choke 38, and thus
pressure builds up in chamber 17 of the control device
13 to terminate the local accelerated release by restor-
ing the abutment 15 to its normal position.

To consider another condition of accelerated release,
it will be assumed that brakes are to be released after an
emergency application. During emergency braking
conditions, the pressures in brake pipe chamber 16 and
reference chamber 17 are substantially depleted, and
thus the piston 21 is actuated by its spring 22 to a posi-
tion limited by the snap ring 24 in contact with the
abutment 15 in its normal position. The purpose of this
additional spring applied to the abutment 15 is to stabi-
lize the abutment 15 to insure that it will not actuate the
accelerated release valve to an open position in response
to a small build-up of pressure in the train brake pipe 10
that is not intended as a signal for brake release.

When a brake release signal is applied to the train
brake pipe 10 after an emergency application, pressure
builds up in brake pipe chamber 16 faster than in refer-
ence chamber 17, and when the pressure difference is
sufficient to overcome the additional biasing spring 22
as well as the pressure of the stabilizing spring 31 and of
the valve spring 19, the piston 21 and push rod 20 above
abutment 15 are both actuated upwardly to open the
accelerated release valve 18 and permit the application
of fluid from the emergency reservoir 12 to the brake
pipe for accelerated release as has been described when
considering the mode of operation for release of a ser-

- vice brake application. As was considered for a service

brake release, the pressures in the brake pipe chamber
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16 and the reference chamber 17 substantially equalize,
thus restoring the abutment 15 to its normal position as
is 1llustrated in FIG. 1 and restoring the accelerated
release valve 18 and piston 21 to their normal positions.

Having thus described a fluid brake control system

for a vehicle having an improved quick service and
accelerated release control device as a preferred em-
bodiment of the present invention, it is to be understood
that various modifications and alterations may be made
to the specific embodiment shown without department
from the spirit or scope of the mventmn |

What is claimed is: | - |

1. A fluid brake control system for a train of cars

including a car having a brake control pipe, a reference
fluid reservoir subject to charge periodically from the
brake pipe and an improved quick service control de-
vice comprising:

a. a housing containing a fluid pressure differential
operated abutment subject to actuation from a nor-
mal position by differences in pressure between

- respective brake pipe and reference fluid pressure
chambers acting on opposite sides of the abutment,

b. two poppet type valve means on the brake pipe
pressure chamber side of the abutment for selec-
tively venting the chambers, each of theF valve
means being spring biased in the direction’ of the
abutment to a normally closed position and the
valve means having respective operating push rods
longitudinally disposed between the associated
valve means and the abutment, and

c. the poppet valve means being responsive to move-
ment of the abutment in one direction to vent first
the brake pipe fluid pressure chamber and thereaf-
ter the reference fluid pressure chamber to alter-
nately reverse the differential in fluid pressure act-
ing on the opposite sides of the abutment to thereby
reciprocate the abutment cyclically,

d. whereby the poppet valve means are opened and
closed in turn so as to intermittently reduce the
pressure in the brake pipe as long as the brake pipe
pressure 1s being reduced independent of action of
the poppet valve means.

2. A fluid brake control system according to claim 1

wherein the operating push rods are laterally spaced

and a bridge in the brake pipe chamber is disposed
across ends of the push rods respectively between the

rods and the abutment, bearing on the abutment at an
intermediate point, for permitting sequential operation
of the push rods upon actuation of the abutment in
accordance with an imbalance of moments of force of
opposite sides of the intermediate point.

3. A fluid brake control system according to claim 2
wherein the intermediate point in the bridge is at a
mid-point between the push rods and different opening
times of the valve means in response to movements of
the abutment is accomplished by an 1mbalance in valve
biasing spring pressures. | |

4. A fluid brake control system according to claim 3
wherein the valve means for permitting flow of fluid
from the brake pipe pressure chamber opens prior to the
opening of the valve means for permitting flow Of fluid
from the reference chamber. | I

5. A fluid brake control system according to clanm 1
wherein means is provided for restricting the rate of
- fluid flow from the brake pipe chamber, more than the
rate of fluid flow from the reference chamber.

6. A fluid brake controls system according to claim §
wherein means 1s provided for connecting the brake
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8

pipe to the brake pipe chamber through a choke of a size
selected in accordance with a desired frequency of
cyclically reducing pressure in the brake pipe.

7. A fluid brake control system according to claim 6
wherein a bridge is disposed across ends of the push
rods respectively between the push rods and the abut-
ment, bearing on the abutment at an intermediate point
in the bridge for permitting sequential operation of the
push rods longitudinally upon actuation of the abutment
in accordance with an imbalance of moments of force
on opposite sides of the intermediate point.

8. A fluid brake control system according to claim 7
wherein the intermediate pomt in the bridge i1s at a
mid-point between the push rods and different relative
opening times of the valve means is obtained upon
movement of the abutment by an imbalance in valve
biasing spring pressures. |

9. A fluid brake control system according to claim 1
wherein the control device comprises an accelerated
release poppet type valve means on the reference cham-
ber side of the abutment spring biased in the direction of
the abutment to a normally closed position and having

‘a push rod longitudinally disposed btween the associ-

ated valve and the abutment, the accelerated release
poppet valve means being opened by movement of the
abutment in the other direction from its normal position
and including means when open for permitting fluid to
flow from a fluid reservoir to the brake pipe for provid-
ing accelerated release of brakes of the other cars of the
train.

10. A fluid brake control system according to claim 9
wherein additional spring biasing means is provided for
selectively additionally spring biasing the abutment
against movement in said other direction from its nor-
mal position dependent upon pressure of fluid in the
reference chambers, whereby the additional spring bias-
ing means must be overcome to move the abutment
sufficiently to open the accelerated release valve pro-
vided pressure in the chambers has been materially
depleted as 1s the condition subsequent to an emergency
brake application.

11. A fluid brake control system according to claim
10 wherein the additional biasing means comprises a
piston that is spring biased in the direction of the abut-

ment but restricted from contacting the abutment when
the abutment is moved in said one direction from its

normal position. |

12. A fluid brake control system according to claim
11 wherein the piston is restricted from contacting the
abutment at times of release of a service brake applica-
tion by fluid pressure in the reference chamber.

13. A flud brake control system according to claim
11 wherein the piston is disposed in a bore of the hous-
ing and 1s restricted 1n its movement toward the abut-
ment by a snap ring i1n the bore.

14. A fluid brake control system according to claim

13 wherein the push rod associated with the accelerated
release valve means passes coaxially through the piston

and is slidably operable therein for permitting actuation

of the accelerated release valve means to its open posi-
tion In response to movement of the abutment in said

other direction irrespective of movement of the piston.

15. A fluid brake control system for a train of cars
including a car having a brake control pipe, a reference
fluid [reservoir] pressure chamber subject to charge
periodically from the brake pipe, an emergency fluid

reservoir, and an improved quick service and accelerated
-reélease control device comprising;
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a. a housing containing a fluid pressure differential
operated abutment subject to actuation from a nor-
mal position by differences in fluid pressure be-
tween respective brake pipe and reference fluid
pressure chambers acting on opposite sides of the
abutment,

b. poppet valve means on each side of the abutment
spring biased in the direction of the abutment to a
closed position and having an operating push rod
longitudinally disposed between the associated
valve means and the abutment,

c. first poppet valve means on one side of the abut-
ment being opened by movement of the abutment
in one direction from its normal position and in-
cluding means for permitting fluid to flow from the
brake pipe to provide local quick service reduction
in brake pipe pressure, and

d. the poppet valve means on the other side of the
abutment being opened by movement of the abut-
ment in the opposite direction from its normal posi-
tion and including means to permit fluid to be re-
leased from the emergency reservoir to the brake

pipe for providing accelerated release of brakes of

other cars in the train.

16. A fluid brake conirol system accordmg to claim
15 wherein the improved quick service and accelerated
release control device comprises a second poppet valve
means on said one side of the abutment spring biased in
the direction of the abutment to a closed position and
having an operating push rod longitudinally disposed
between said second valve means and the abutment and
operable to an open position by movement of the abut-
ment in said one direction, the second poppet valve
means being effective when opened to permit fluid to be
vented from the reference chamber.

17. A fluid brake control system according to claim
16 wherein the first poppet valve means on said one side
of the abutment is operable when opened to release fluid
at a restricted rate from the brake pipe through the
brake pipe chamber.

18. A fluid brake control system according to claim
- 17 wherein sequencing means is provided for opening
said first poppet valve means on said one side of the
abutment prior to the opening of said second poppet
valve means.

19. A fluid brake control system according to claim
18 wherein the sequencing means comprises a bridge
disposed across ends of the push rods associated with
said first valve means and said second valve means and
having an intermediate point adapted to be actuated by
the abutment for permitting the order of operation of
the valve means to their open positions to be determined
by the relative spring biasing pressures of these valve
means.

20. A flmid brake control system according to claim
19 wherein the spring bias of said second valve means is
greater than the spring bias of said first valve means for
releasing fluid from the brake pipe prior to releasing
fluid from the reference chamber upon actuation of the
abutment in said one direction relative to its normal
position.

21. A fluid brake control system according to claim
15 wherein the poppet valve means on said other side of
the abutment comprises additional spring biasing means
independent of the valve means for additionally spring
biasing the abutment toward its normal position when
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there has been an emergency brake application and the

fluid pressure in the chambers is materially reduced.

10

22. A fluid brake control system according to claim
21 wherein the additional biasing means comprises a
piston that is spring biased toward the abutment and is
normally displaced from the abutment by fluid pressure
in the reference chamber.

23. A fluid brake control system for a train of cars
including a car having a brake control pipe, a reference
fluid reservoir subject to charge periodically from the
brake pipe, an emergency fluid reservoir, and an im-
proved accelerated release control device comprising:

a. a housing containing a fluid pressure differential
operated abutment subject to actuation from a nor-
mal position by differences in pressure between
respective brake pipe and reference fluid pressure
chambers acting on opposite sides of the abutment,

b. poppet type valve means on the reference chamber
side of the abutment spring biased in the direction
of the abutment to a normally closed position, the
valve means having an operating push rod longitu-
dinally disposed between the poppet type valve

‘means and the abutment for opening the valve
means in accordance with movement of the abut-
ment in one direction from its normal position,

c. fluid supply means responsive to the opening of the
valve means for permitting fluid to flow from the
emergency reservoir to the brake pipe, and

d. additional spring biasing means including a piston
having an axial bore for free passage of the push
rod for applying additional spring bias against
movement of the abutment in said one direction
from its normal position only when fluid pressure is
materially reduced in the reference chamber.

24. A fluid brake control system accordlng to claim
23 wherein the piston is disposed in a bore in the hous-
ing, is spring biased in the direction of the abutment and
biased in the opposite direction by fluid pressure in the
reference chamber.

25. A fluid brake control system according to claim
24 wherein means is provided for mechanically limiting
movement of the piston in the direction of the abutment
to prevent the additional spring biasing means from
causing movement of the abutment in an opposite direc-
tion from its normal position.

26. A fluid brake control system according to claim
25 wherein the mechanical means is a snap ring stop
inserted in the bore in the housing between the piston
and the abutment.

27. Quick service brake control apparatus for a railway
vehicle having a brake control pipe, a reference fluid reser-
voir subject to charge from the brake pipe and an improved
quick service control device comprising:

a. a housing containing a fluid pressure differential
operated abutment subject to actuation by differences
in pressure between respective brake pipe and refer-
ence fluid pressure chambers acting on opposite sides
of the abutment,

b. first and second valve means each of the poppet type
and both disposed on the same side of said abutment
and having relatively movable seat and closure ele-
ments at least one of which is operatively connected to
said abutment,

c. said first poppet valve means being operable by move-
ment of said abutment in response to a decrease in
brake pipe pressure relative to reference fluid pressure
of a first predetermined amount to reduce said brake
pipe presure further relative to said reference fluid
pressure,
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d. said second poppet valve means being operated by flow from the brake pipe to provide local quick service
movement of said abutment in response to a decrease reduction in brake pipe pressure,
in brake pipe pressure relative to reference fluid pres- d. said poppet valve means on the other side of said
sure of a second predetermined amount which is abutment being operated by movement of the abut-

5 ment in response to an increase in brake pipe pressure
relative to reference fluid pressure to permit fluid to
flow from the emergency reservoir to the brake pipe to
provide accelerated release of brakes of other cars in
the train.

greater than said first predetermined amount to re-
duce said reference fluid pressure relative to said
brake pipe pressure, -

e. whereby a decrease in brake pipe pressure indicative of

? .brake;p plication C“”S_ZS the p ressur: ol ;md z;)m!;e 10 29 Fluid brake control apparatus for a railway car
pipe and refe rence Jluid pressure cnamoers 1o o€ having a brake control pipe, a reference fluid reservoir
vented alternately to reverse alternately the pressure 1.1 ic ar times charged from the brake pipe, an emer-

differential on opposite sides of said abutment thereby  goncy fluid reservoir, and an accelerated release control
to reciprocate the abutment cyclically and intermit- device comprising:

tently reduce the pressure in the brake pipe as long as 15 g, q housing having a fluid pressure differential operated
the brake pipe pressure is being reduced independently abutment subject to. actuation by differences in pres-
of actuation of said valve means. sure between respective brake pipe and reference fluid

28. Fluid brake control apparatus for a railway car pressure chambers acting on opposite sides of said

having a brake control pipe, a reference fluid reservoir abutment,

charged from the brake pipe, an emergency fluid reservoir, 20  b. valve means of the poppet type having relatively mov-
and an improved quick service and accelerated release able seat and closure elements at least one of which is
control device comprising: operatively connected to said abutment,

a. a housing having a fluid pressure differential operated ¢ ﬂ‘;’d supply means responsive to the opening of said
abutment subject to actuation by difference in pres- 25 vaive ”:m”‘g .by mav&:mint kﬂf ‘Simd abutment in r €
sure between respective brake pipe and reference fluid jg;;ge majf;n zr?reasesg . ’:' € pipe pressure 1o ;;err;;:t
pressures acting on opposite sides of said abutment, brake pip an romt rergeiicy reserioir 1o ine

b b least one va'be means disposed on each side of the g unq further means being rendered active in response
abu me; ,he.:n:: .smf va 1}e meanz ; eing of de E;OPPE lo the attainment of a predetermined low pressure in
fype ana having reiativey movable seat ana closure 3 said reference fluid reservoir which is indicative of an
elements at least one of which is operat:ve!y connected emergency brake application to apply an additional
‘0 the abutment, - ‘ Jorce to said abutment which resists opening of said

said poppet valve means on one side of said abutment valve means in response to an increase in brake pipe
being operated by movement of the abutment in re- pressure of a magnitude less than a predetermined
sponse to a decrease in brake pipe pressure relative to 35 amount.
reference fluid reservoir pressure to permit fluid to . S
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