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57 ABSTRACT 
A fluid brake control system is disclosed for governing 
application and release of brakes of an interchange vehi 
cle having a brake control pipe, an auxiliary fluid reser 
voir, a fluid brake cylinder, and a brake control device 
sensing changes in fluid pressure in the brake pipe for at 
times governing application of fluid to the brake cylin 
der from the auxiliary reservoir and at other times for 
releasing fluid from the brake cylinder. Additional first 
and second volume chambers are provided that are 
proportionally smaller in volume than the auxiliary 
reservoir and brake cylinder displacement volumes 
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respectively. Valve governed passageways are pro 
vided for normally charging the first volume chamber 
from the brake pipe and for preventing fluid flow from 
the auxiliary reservoir to the first volume chamber. The 
second volume chamber is charged from the first vol 
une chamber upon sensing a reduction of pressure in 
the brake pipe at a rate to reduce pressure in the first 
volume chamber proportional to a service rate of reduc 
tion in the brake pipe, and relay control apparatus is 
provided for sensing a difference in fluid pressure be 
tween the brake cylinder pressure and pressure in the 

second volume chamber for governing the flow of fluid 
from the auxiliary reservoir to the brake cylinder. 
An emergency application is obtained by the use of 
sequenced proportioning valves wherein the brake cyl 
inder is pressurized first from the auxiliary reservoir and 
then from an emergency reservoir. 
Apparatus is provided by which the second volume 
chamber can have its effective volume varied in accor 
dance with the weight of the vehicle. 

95 Claims, 3 Drawing Figures 
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FLUID BRAKE CONTROL SYSTEM 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica- 5 
tion; matter printed in italics indicates the additions made 
by reissue. 

This is a continuation of application Ser. No. 731,618, 
filed Oct. 13, 1976, now abandoned. 

REFERENCE TO PRIOR CASES 

This invention relates to my prior U.S. Pat. Nos. 
3,966,269, now Re. 29,722, 3,966,270, 3,966,271, now Re. 
30,079 and 3,967,864, now Re. 29,831, and my copending 15 
U.S. application Ser. No. 648,844, filed Jan. 14, 1976, 
now U.S. Pat. No. 4,067,624, which are incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

This invention relates to fluid brake control systems, 
and while the invention is subject to a wide range of 
applications, a preferred embodiment of the invention 
will be particularly described as applied to a fluid brake 
control system having improved displacement control 
apparatus. 

Fundamentally, air brake systems for interchange rail 
vehicles are of the displacement type in that a full ser 
vice brake application, for example, is attained when 
pressure in an auxiliary reservoir is equalized with pres 
sure after displacement of a piston in each of one or 
more brake cylinders of a vehicle upon application of 
the brakes, and an emergency application is attained by 
equalizing the pressures of both an emergency reservoir 
and the auxiliary reservoir with pressure of the brake 35 
cylinders in combination with use of an inshot valve to 
limit the rate of build-up of brake cylinder pressure 
when it is being supplied with fluid from the auxiliary 
reservoir and the emergency reservoir at the same time. 
This provides for the most uniform calibration of 40 
brakes, with adequate reserve for leakage of fluid, of all 
vehicles in a train and is currently obtained by well 
known AB and ABD control valves. 
An alternate form of braking has been used more 

particularly in passenger vehicle control valves, such as 45 
in the well-known D22-AR control valve (disclosed in 
New York Air Brake Instruction Pamphlet No. 5050-7). 
This type of a valve uses the displacement principle in 
the control of a relay valve, which in turn governs 
brake cylinder pressure. This is accomplished by equal- 50 
izing the auxiliary reservoir pressure with the pressure 
of a displacement reservoir having a volume equal to 
brake cylinder piston displacement volume for a full 
service brake application, and by equalizing pressures of 
the auxiliary reservoir, the emergency reservoir, and 55 
the displacement reservoir for an emergency brake 
application. The relay valve is controlled by the dis 
placement reservoir pressure to deliver fluid from one 
or more supply reservoirs to one or more brake cylin 
ders. This maintains the brake cylinders at a predeter 
mined pressure ratio relative to the pressure of the dis 
placement reservoir. 
An object of the present invention is to provide a 

fluid brake control system which substantially obviates 
one or more of the limitations and disadvantages of the 
described prior systems. 
Another object of the present invention is to reduce 

the amount of air required for brake applications. 
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2 
Another object of the present invention is to reduce 

the time required for the application and release of 
brakes of a vehicle. 
Other objects, purposes and characteristic features of 

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

SUMMARY OF THE INVENTION 

A fluid brake control system is provided for govern 
ing application and release of brakes of an interchange 
vehicle having a brake control pipe, an auxiliary a 
first fluid reservoir, a fluid brake cylinder, and a brake 
control device sensing changes in fluid pressure in the 
brake pipe for at times governing application of fluid to 
the brake cylinder from the auxiliary first reservoir 
and at other times for releasing fluid from the brake 
cylinder. First and second volume chambers are pro 
vided that are proportionally smaller in volume than the 
auxiliary first reservoir and brake cylinder displace 

ment volumes respectively. Valve controlled passages 
are provided for normally charging the first volume 
chamber from the brake pipe and for preventing fluid 
flow from the auxiliary first reservoir to the first 
volume chamber. Valve controlled passages are also 
provided for charging the second volume chamber 
from the first volume chamber upon sensing a reduction 
of pressure in the brake pipe at a rate to reduce pressure 
in the first volume chamber proportional to a service 
rate of reduction in the brake pipe. A relay valve and 
control passages are provided for sensing a difference in 
fluid pressure between brake cylinder pressure and 
pressure in the second volume chamber and in accor 
dance therewith for governing delivery of fluid from 
the auxiliary first reservoir to the brake cylinder. By 
this organization the brake cylinder can be maintained 
substantially at service brake pressure when pressures in 
the first and second volumes are equalized, irrespective 
of pressure in the auxiliary first reservoir. 

In response to sensing an emergency rate of reduction 
in the brake pipe, emergency braking pressure is built 
up in the brake cylinder, first by fluid from the auxil 
iary first reservoir and then by fluid from the emer 
gency a second reservoir as determined by a propor 
tioning valve device, thus making it unnecessary to 
have a conventional inshot valve. 
The second volume chamber can have its volume 

made variable in accordance with the load of the associ 
ated vehicle to provide lower braking pressures for 
lightly loaded vehicles. 

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

In the drawings: 
FIGS. 1A and 1B, when placed side-by-side, illus 

trate schematically a brake control device for a railway 
vehicle according to a preferred embodiment of the 
present invention; and 

FIG. 2 is a plan view of a portion of the brake control 
device of FIGS. 1A and 1B showing modified fluid 
passages. 
With reference to FIGS. 1A and 1B, a fluid brake 

control system is illustrated as a preferred embodiment 
of the present invention having a brake control pipe 10, 
an auxiliary fluid reservoir 11, a fluid brake cylinder 12, 
and a brake control device 13 sensing changes in fluid 



Re. 31,386 
3 

pressure in the brake pipe 10 for a at times governing 
application of fluid to the brake cylinder 12 from the 
auxiliary reservoir 11, and at other times for releasing 
fluid from the brake cylinder 12. 

First and second volume chambers A and B are asso 
ciated with the brake control device 13 as by being 
secured to the outside thereof, these chambers being 
proportionally proportionately smaller in volume 

than the auxiliary reservoir 11 and brake cylinder 12 
displacement volumes respectively. The first volume 
chamber A is charged, when the brake pipe pressure 
exceeds the first volume chamber A pressure, as sensed 
by an application, charging, and release device 14, from 
the brake pipe 10, through passage 16, air cleaner cham 
ber 17, passage 18, choke 18a, charge valve 19 in its 
open position, and passage 20. The auxiliary reservoir 
11 is also charged by this same circuit but through 
check valve 22 and passage 23. 
The second volume chamber B is charged from the 

first volume chamber A when the application, charging, 
and release device 14 senses a reduction in brake pipe 
pressure relative to the pressure in the first volume 
chamber A. The first volume chamber A is connected 
to the lower chamber 45 of device 14 through a first 
proportioning valve 24, a passage 24b, a choke 24c and 
a choke 24a, and the brake pipe 10 is connected to the 
upper chamber 46 of valve 14 through passages 18 and 
25 and choke 25a. Movement upwardly of abutment 47 
of device 14 opens valve 26 to apply fluid from chamber 
A to chamber B through proportioning valve 24, pas 
sages 24b and 27 and a choke 43. 

It has been stated that the volume chambers A and B 
are proportionately smaller than the auxiliary reservoir 
and brake cylinder 12 displacement volumes respec 
tively. Thus typically, volumes A and B can be 280 
cubic inches and 112 cubic inches respectively, which 
are proportionately comparable to conventional auxil 
iary reservoir 11 and brake cylinder 12 displacement 
volumes of 2500 cubic inches and 1000 cubic inches 
respectively. 
These volumes can be expressed as related to initial 

auxiliary reservoir pressure and full service braking 
pressure at equalization as: 

P(V) = PCWBC-V) 

Or 

PA/PBC = (VBC--VA)/VA 

where 
P4 is normal auxiliary reservoir pressure 
PBC is brake cylinder pressure at equalization (full 

service) 
VA is auxiliary reservoir volume 
VBC is brake cylinder displacement volume. 
Substituting values in a conventional displacement 

system; 

70/50s (1000+2500)/2500 = 1.4 ratio 

Substituting values of volume chambers A and B for 
values of auxiliary reservoir and brake cylinder dis 
placement we have: 

70/50=(12-4-280)/280 = 1.4 ratio 

If it is assumed that a weight adjusted volume 61 is 
used to provide load proportioned braking, this volume 
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4. 
is reduced substantially to zero for a heavy vehicle but 
is expanded for a light vehicle to apply, for example, as 
little as 60% of the full service pressure of 50 pounds to 
the brake cylinder 12 which is 30 pounds pressure. Thus 
additional volume of chamber 61 can be calculated as 
follows: 

20V4 = PCVB--(PBC-- 14.7)VL 

PBc=30 pounds pressure 
VL = 50.1 cubic inches where 
VL is the volume of chamber 61 for any empty vehi 

cle. 
20 pounds is the normal full service reduction. 
A service relay device 15 senses a difference in fluid 

pressure between the pressure in brake cylinder 12 and 
pressure in the second volume chamber B to open a 
quick service valve 28 and open a valve 29 for deliver 
ing fluid from the auxiliary reservoir 11 through pas 
sage 30, and valve 29 to a service application passage 31. 
The service application passage 31 is connected 
through an application cut off valve 32 that is normally 
open to a brake cylinder passage 33, Passage 33 is con 
nected to the brake cylinder 12 through a choke 34, 
passage 35, a normally open valve 36, in a proportioning 
valve device 51, and passage 37. Brake cylinder pres 
sure in passage 31 is applied through a choke 38 to a 
chamber 39 above abutment 40 of the relay valve 15. A 
lower chamber 41 of this valve is connected by passages 
94, 137 and 27 to the second volume chamber B through 
choke 43. Chamber 39 plus the stabilizing spring and 
chamber 41 of relay valve device 15 become equalized 
to lap relay valve 29 when the brake cylinder pressure 
is substantially equalized with the pressure of the sec 
ond volume chamber B. 
An emergency application is provided by sequen 

tially charging brake cylinder 12 through a service cut 
off valve device 200 and proportioning valve device 51. 
This causes the brake cylinder to be pressurized from 
the auxiliary reservoir as under a service brake applica 
tion until it approaches full service brake cylinder pres 
sure. Upon depletion of brake pipe pressure that nor 
mally acts against the larger, botton face of stepped cham 
ber 56 and thus holds stepped piston 52 of proportioning 
valve device 51 down, the piston 52 moves upwardly, 
closing valve 36, and thus causing auxiliary reservoir 
pressure to build up in passage 35. This pressure is ap 
plied to chamber 205 beneath abutment 208 in cut-off 
valve 200 to cause that abutment to move upwardly, 
opening valve 207 and closing valve 206. This permits 
air to flow from the auxiliary reservoir 11, through 
application passage 35, valve 207, chamber 204 above 
abutment 208, and passage 37 to brake cylinder 12. 
Valve 50 is opened by actuation of piston 52 of valve 
device 51 upwardly to supply fluid from an emergency 
reservoir 53 over passage 54 through valve 157 of emer 
gency application and stability device 80, passage 158, 
valve 50 of proportioning valve device 51, passage 201, 
choke 202, passage 203, chamber 204 of device 200, and 
passage 37 to brake cylinder 12. 
When pressure in chamber 204 equals pressure in 

chamber 205, and flow of fluid from the auxiliary reser 
voir 11 has almost stopped, abutment 208 of device 200 
starts to move down because emergency reservoir fluid 
flow through choke 202 builds up a pressure in chamber 
204 that is higher than pressure in chamber 205. This 
closes valve 207 and opens valve 206, thus causing the 
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cutting off of the auxiliary reservoir 11 when pressure in 
passage 35, chamber 205 and chamber 44 is substantially 
equal to full service brake application pressure. The 
opening of valve 206 causes flow of fluid from the emer 
gency reservoir 53 through passage 203, chamber 204, 
and passage 37 to brake cylinder 12 and also to chamber 
55 above the smaller face of stepped piston 52 of the 
proportioning valve device 51. Proportioning valve 
device 51 allows emergency reservoir fluid to flow to 
brake cylinder 12 until pressure in chamber 55 (brake 
cylinder pressure) is 20 percent greater than the force 
applied on the larger end of piston 52 in chamber 44, at 
which time piston 52 moves downwardly to a lap posi 
tion, closing valve 50. The valve device 50 is prevented 
from operating during a service application because of 
an intermediate pressure chamber 56 that is pres 
surized from the brake pipe 10 over passages 18 and 57. 

If the system according to the present invention is 
used on a vehicle 59 (see FIG. 1B) having a load sensing 
cylinder 60, the connection of a load variable volume 61 
through passage 62 to the volume chamber B provides 
that the effective volume of chamber B is variable in 
accordance with the load of the vehicle 59, and thus the 
relative pressure of fluid in the brake cylinder 12 is 
varied accordingly. 
Having thus considered the general mode of opera 

tion using the volume A and B in the control of brake 
cylinder pressure, the system components will now be 
more specifically described, first relative to the organi 
zation of the structure, and then relative to operation in 
the difference modes of the system. 
With reference to FIGS, 1A and 1B, the control 

device 13 comprises a conventional pipe bracket 70 to 
which is assembled a service portion 71 and an emer 
gency portion 72. In addition to the multiple valve 
devices 14 and 15 that have been discussed, the service 
portion 71 also has a conventional manual release valve 
73 operable by an associated manual control lever 74, 
and an associated brake cylinder release device 75. The 
brake cylinder control release device 75 has associ 
ated therewith a reset device 76. A service limiting 
device 77 is provided for governing initial charging 
of to rapidly apply air to the brake cylinder 12 from the 
brake pipe 10 in making a service brake application so 
that application of a minimum brake pressure is ensured 
The pipe bracket 70 comprises a usual quick action 

chamber 78 as well as a brake pipe air cleaner chamber 
17. 
The emergency portion 72 of the valve device 13 

comprises, in addition to the service cut-off valve de 
vice 201 200 and emergency proportioning valve 
device 51, that have been discussed, a combined quick 
service and accelerated release valve device 79, an 
emergency application and stability device 80, and 
emergency vent control device 81. 

FIG. 2 illustrates a provision for modification of the 
system according to the present invention to convert 
the valve device 13 of FIGS. 1A and 1B to a conven 
tional displacement valve control system that does not 
use the chambers A and B. To accomplish this, as 
shown in FIG. 2, a cover 85 is provided for connecting 
passages 20, 23, 24b and covering passage 84. A cover 
86 is provided for covering ports B1 and B3, and con 
necting port B2 to port B5, and to port B4 through 
check valve 93. The mode of operation of the system, 
with these modifications, will be hereinafter considered. 
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6 
BRAKE CYLNDER RELEASE AND 

CHARGING 

When pressure in brake pipe 10 increases to a level 
sufficient to deflect the abutment 47 downwardly of 
device 14, charging and brake cylinder exhaust valves 
19 and 90 respectively are opened. Charging of the 
auxiliary reservoir 11 and chamber A takes place as has 
been described, and in addition, emergency reservoir 53 
is charged through check valve 91 and passage 54. The 
opening of valve 90 vents the brake cylinder 12 to atmo 
sphere through passage 37, valve 36, passage 35, service 
choke 34, passages 33, normally open valve 32 of the 
brake cylinder release device 75, passage 31, check 
valve 93, passage 94, valve 90, exhaust choke 95, pas 
sage 96 and a retaining valve (not shown). 

If the pressure differential is high enough in chamber 
46 of device 14, the abutment 47 is forced downwardly 
to an extent to actuate the valve 19 to its retarded re 
charge seat 99 to reduce the rate of charge for vehicles 
near the head of a train to provide more even distribu 
tion of charging throughout the train. 

Air from the brake pipe 10 is also applied to chamber 
100 of the emergency application and stability device 80 
through passage 16, filter 17, and passage 18. A stability 
spring 103 biases abutment 104 downwardly in the 
emergency device. 80, thus normally opening the lower 
valves 105 and 106. Air from brake pipe 10 is applied 
through passage 18, choke 107 and valve 105 to cham 
ber 108 beneath abutment 104 and through outlet port 
109 of this chamber and passage 110 to charge the quick 
action chamber 78, Chamber 111 above abutment 112 of 
device 79 is charged with fluid from the quick action 
chamber 78 through passage 113. A chamber 114 below 
abutment 112 is charged to brake pipe pressure from the 
brake pipe filter chamber 17 through passage 115 and 
choke 116. Pressure from the brake pipe 10 is also ap 
plied in the service portion 71 to a chamber 117 above 
a piston 118 in the reset device 76 through passage 18 
from the brake pipe air filter chamber 17 and passage 
119. 

After the charging has been completed, equalization 
of pressures above and below the abutment 47 of appli 
cation charging and release device 14 causes the abut 
ment 47 to be restored to its position as shown in the 
drawings, with the valves above and below the abut 
ment 47 in their closed positions. However, valve 90 
can be adjusted to be biased by slightly lighter spring 
pressure than valve 99 to provide that it is normally 
partly open to vent chamber B and application passage 
31. Any pressures that may develop during normal 
conditions in the brake application passage 31 associ 
ated with the relay device 15 are relieved through the 
check valve 93, passage 94, valve 90, choke 95 and 
passage 96, to atmosphere. 

SERVICE APPLICATION 

In response to a service rate of reduction in the brake 
pipe 10, the quick service and accelerated release device 
79 (see FIG. 1A) becomes active to periodically vent 
brake pipe 10 air from chamber 114 below abutment 112 
through valve 130 and choke 131 to atmosphere. This 
quick service reduction is applied periodically as long as 
the brake pipe 10 pressure continues to be reduced at a 
service rate, independent of the associated control valve 
device 13, Periodic reduction is effective because of the 
biasing spring 132 of valve 130 being weaker than the 
biasing spring 133 associated with valve 134 so that the 



Re. 31,386 7 
valve 130 is actuated first upon the downward move 
ment of abutment 112, and secondly the valve 134 is 
opened to vent fluid at a relatively faster rate from the 
upper chamber 111 of the device 79. This fluid is vented 
through passage 113, passage 110, valve 134, passage 
135, choke 136, and valve 106 of the emergency applica 
tion device 80 to atmosphere. This reduction of fluid 
pressure in chamber 111 above abutment 112 at a faster 
rate than the reduction of pressure in chamber 114 
below this abutment, causes abutment 112 to move 
upwardly and shut off valves 130 and 134 until a further 
reduction of pressure in the brake pipe 10, and thus in 
the chamber 114, is effective to initiate another quick 
service cycle. 
The drop in pressure in brake pipe 10 is also effective 

as has been broadly considered in causing an imbalance 
of forces across the service abutment 47 of the applica 
tion device 14 to cause abutment 47 to move upwardly 
to open valve 26 and permit fluid to flow from the first 
volume reservoir A to the second volume reservoir 
B through chokes (24a 24c and 43 and also 
through choke 24a from chamber 45 through chokes 

24a and 43 to the second volume reservoir B, and simulta 
neously through chokes 24a and 24c to the chamber 41 
beneath abutment 40 in the relay device 15 through 
ports B2 and B4 and passage 94 to actuate that. That 
abutment then moves upwardly and open opens the 
valve 29 to permit fluid to flow as has been described 
from the auxiliary reservoir 11 through application 
passage 31 to the brake cylinder 12. This flow will con 
tinue until the pressure in volume A equals the brake 
pipe 10 pressure in brake pipe 10, which causes a bal 
ance of forces across the abutment 47 in the application 
device 14 and closes valve 26. 
The volume chambers A and B and the choke 24a 

24c are sized such that chambers A and B will be equal 
ized for a full service brake application, but for a partial 
service brake application, the closure of valve 26 insures 
that the chamber A has its pressure reduced only com 
parable to the reduction in the brake pipe 10, while the 
pressure in chamber B, which controls the relay valve 
device 15, is maintained at a pressure comparable to the 
desired pressure for the brake cylinder 12. 

If there is a further drop in pressure in the brake pipe 
10 to signal additional braking pressure, this is sensed by 
the application device 14 to move abutment 47 up 
wardly again to open valve 26 and permit reduction of 
fluid pressure in chamber A comparable to the addi 
tional reduction in brake pipe pressure. This causes 
additional flow of fluid from chamber A to chamber B 
and causes the relay device 15 to actuate its abutment 40 
upwardly for applying more fluid from the auxiliary 
reservoir 11 through application passage 31 to the brake 
cylinder 12. When the brake cylinder 12 has been ad 
justed to the increased pressure in the volume chamber 
B, this condition is sensed by the relay device 15 to 
close the application valve 29. 
At the same time that the brake cylinder 12 is being 

charged from the auxiliary reservoir 11 as described 
above, an additional quick service reduction in the 
brake pipe 10 is provided by a circuit through the limit 
ing device 77, which has its valve 139 open at this time. 
Brake pipe air is thus applied from the brake pipe cham 
ber 17 through passage 18, passage 138, choke 138a, 
valve 28, passage 140, quick service volume 141, pas 
sage 144, valve 139 of limiting device 77 in its open 
position, and choke 143 to the application passage 31 
from which it flows to the brake cylinder 12 through a 
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8 
fluid circuit that has been described. Spring bias in the 
limiting device 77 is such that fluid pressure in chamber 
142 above piston 143 will actuate valve 139 to a closed 
condition against its lower seat 146 when the brake 
cylinder has been charged to approximately 10 pounds 
pressure to terminate quick service operation. 

EMERGENCY APPLICATION 
To obtain an emergency application, an emergency 

rate of brake pipe reduction compresses the emergency 
application spring 103 in emergency application and 
stability device 80 and closes the quick action charging 
and stability valve 105, thus cutting off the connection 
of brake pipe fluid to the quick action chamber 78. The 
valve 106 is also closed which normally permits venting 
of the quick action chamber during quick service opera 
tion. As the abutment 104 is moved upwardly, valve 147 
is opened to permit flow of fluid from the quick action 
chamber 78 through passages 110 and 148, valve 147, 
and passage 149 to a chamber 150 of vent valve device 
81. This actuates abutment 151 downwardly to open 
valve 152 and vent brake pipe fluid through passages 16, 
153, and 154 to atmosphere. Emergency venting of the 
quick action chamber 78 at a rate to insure the stopping 
of a train before brakes can be released is accomplished 
by passage of fluid to atmosphere from quick action 
chamber 78 through passage 110, passage 148, valve 147 
in its open position, passage 149, passage 155, and choke 
156. It is to be understood that the vent valve device 81 
can have its structure provided similar to the vent valve 
device used in the ABD valve if desired, rather than 
using the ball poppet type valve 152 structure as sche 
matically illustrated. 
The application and relay valve devices 14 and 15 

(see FIG. 1B) respectively are actuated to open their 
respective valves 26 and 29 as in a service application to 
provide for pressurization of the brake cylinder 12. A 
reduction in brake pipe pressure in chamber 56 of the 
service cut off and proportioning device 51 renders this 
device operable to cut off supply to the brake cylinder 
12 from the auxiliary reservoir 11, and opens valve 50 to 
permit flow from the emergency reservoir 53 to the 
brake cylinder 12 in a manner that has been heretofore 
described. 

Because of depletion of the brake pipe pressure, the 
abutment 47 of the application device 14 (see FIG. 1B) 
is maintained in its upward position to permit equaliza 
tion in pressure of the reservoirs A and B (for a fully 
loaded vehicle) as is accomplished for a full service 
brake application. This maintains a fluid circuit from the 
auxiliary reservoir 11 through the relay valve 29 to 
closed valve 36 of proportioning device 51. The stepped 
piston 52 provides that the piston 52 will move down 
wardly to a lap position when brake cylinder pressure is 
120% of full service pressure to close both valves 36 
and 50. It will be apparent that this mode of operation in 
establishing an emergency brake application is compati 
ble with conventional ABD braking on other inter 
change cars in a train in that it provides for comparable 
braking pressures and rates of flow in charging the 
brake cylinder 12, without requiring an inshot valve to 
regulate the rate of charge of the brake cylinder 12. In 
case of leakage from the brake cylinder 12, the propor 
tioning device 51 will again actuate its piston 52 up 
wardly to open valve 50 and replenish the brake cylin 
der 12 to compensate for the leakage. 
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ACCELERATED RELEASE OF SERVICE 
APPLICATION 

When the brake pipe pressure increases relative to 
quick action chamber pressure following a service ap 
plication by an amount to overcome the bias jointly of 
quick service spring 170 emergency reservoir pressure, 
and spring 171a in the accelerated release and quick 
service device 79 (see FIG. 1A), the abutment 112 
moves upwardly to an extent to open valve 172 and 
permit flow of fluid from the emergency reservoir 53 to 
the brake pipei10. The emergency reservoir 53 is con 
nected to the brake pipe 10 at this time through passage 
54, valve 172, choke 172a, check valve 173, passage 115, 
air cleaner 17 and passage 16. 

In response to the building up of brake pipe pressure 
above the abutment 47 in the application control device 
14 (see FIG. 1 B), abutment 47 is moved downwardly to 
open valves 19 and 90 to provide respectively for charg 
ing of the control device 13 and venting the brake cylin 
der 12 as has been heretofore considered. The closure of 
valve 26 above abutment 47, closes a passage from vo 
ume A to volume B and the volume A is recharged as 
has been heretofore described. The opening of valve 90 
by the downward movement of abutment 47 vents fluid 
from the volume chamber B through choke 43, passage 
27, passage 137, passage 94, retaining choke 95 and 
retainer pipe 96 to atmosphere. This causes the relay 
device 15 to move its abutment 40 downwardly, closing 
valves 28 and 29. The closure of valve 29 prevents 
further flow from the auxiliary reservoir 11 to the brake 
application passage 31. 
ACCELERATED RELEASE OF EMERGENCY 

APPLICATION 

When the brake pipe pressure increases relative to 
quick action chamber pressure following an emergency 
application by an amount to overcome the bias jointly 
of quick service spring 170 and accelerated release 
spring 171 in the accelerated release and quick service 
device 79 (see FIG. 1A), the abutment 112 moves up 
wardly to an extent to open valve 172 and permit flow 
of fluid from the emergency reservoir 53 to the brake 
pipe 10. Because of there having been an emergency 
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application, there is little fluid pressure on either side of 45 
the abutment 112, and thus, to protect against a false 
release because of small changes in fluid pressures in the 
chambers adjoining the abutment 112, the abutment 112 
is additionally biased by spring 171 at this time by the 
contact of piston 180 against the abutment 112. Piston 
180 is normally held off of the snap ring 181 by pressur 
ization of the chamber 111 but with materially reduced 
pressure in this chamber, because of there having been 
an emergency application, piston 180 is moved down 
wardly as described to insure that substantial build up of 
brake pipe pressure characteristic of a release signal will 
be required in order to open the valve 172 and provide 
for the flow of fluid from the emergency reservoir 53 to 
the brake pipe as has been described to provide acceler 
ated release. 
The increased pressure in the brake pipe 10 causes the 

abutments to move downwardly in both the valves 14 
and 15 (see FIG. 1B) as has been described, thus closing 
the connection of the auxiliary reservoir 11 to the appli 
cation passage 31 and permitting pressure in passage 31 
to be reduced to atmosphere through the check valve 
93 and valve 90 as has been described. This relieves 
pressure in the chamber beneath the stepped piston 52 
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10 
of the proportioning device 51 (see FIG. 1A). As pres 
sure builds up in the brake pipe 10, pressure in the brake 
pipe chamber 56 of the proportioning device 505 
causes piston 52 to move downwardly and be restored 
to its normal position in which its lower valve 36 is 
opened and its upper valve 52 50 is closed. This 
permits the venting of fluid from the brake cylinder 12 
through passage 37, valve 36, passage 35, choke 34, 
passage 33, valve 32, passage 31, check valve 93, pas 
sage 94, valve 90, choke 95 and passage 96 to atmo 
sphere through a retaining valve (not shown). 

BRAKE CYLINDER RELEASE 

To illustrate the mode of operation of the system in 
the manual release of fluid from the brake cylinder 12, it 
will be assumed that there has been a reduction in pres 
sure in brake pipe 10 to signal signal a brake applica 
tion, and the sensing of such reduction has caused the 
service application valve device 14 to permit fluid from 
the auxiliary reservoir 11 co be applied to brake applica 
tion passage 31 through the relay device 15. This fluid is 
applied to the brake cylinder as has been described. 

If, while the brakes are applied at either emergency 
or service pressure, or when a car is set out of a train, an 
operator wishes manually to release the brakes of the 
car, he actuates handle 74 of the duplex release device 
73, and thus momentarily applies fluid from auxiliary 
reservoir 11 to the pressure chamber 180 below the 
abutment 181 of the release valve device 75. Fluid is 
applied to chamber 180 under these conditions from the 
duplex release device 73 through passage 182, valve 183 
and passage 184. 
The movement of abutment 181 upwardly opens 

valves 185 and 186 above the abutment 18 and subse 
quently closes valves 32 and 183 below the abutment 
181. The opening of valve 186 causes fluid to flow from 
the brake application passage 31 through valve 186 to 
the chamber 180 below the abutment 181 to maintain 
the abutment 181 actuated in its upper position in case 
of an emergency application after the manual release of 
the duplex release handle 74. The opening of valve 185, 
vents fluid from the brake cylinder 12 to atmosphere in 
case of a service application through passage 37, valve 
36 of proportioning valve device 51, passage 35, choke 
34, passage 33 and valve 185 to atmosphere. Chamber 
188 above abutment 181 is vented through passage 189. 
When the car is subsequently recoupled into a pres 

surized brake line, brake pipe 10 becomes pressurized 
and causes service application valve device 14 to be 
restored to its normal position, wherein the relay valve 
device 15 is actuated downwardly to close its valve 29 
and thus disconnect the auxiliary reservoir 11 from the 
brake application passage 31. When this is done, the 
brake application passage 31 becomes vented to atmo 
sphere through check valve 93, passage 94, valve 90, 
choke 95, and passage 96 to atmosphere. Thus fluid 
pressure in chamber 180 below the abutment 181 be 
comes reduced in pressure to permit the abutment 181 
to be actuated to its lower position by spring 192. 

If for some reason the auxiliary reservoir 11 is at a 
higher pressure than the brake pipe 10 when the brake 
pipe pressure is restored to normal as in coupling the car 
into a train, the service application device 14 does not 
reset to normal, but when the brake cylinder pressure is 
substantially reduced below piston 194 of reset device 
76, the application of substantial brake pipe pressure to 
chamber 117 above piston 194 actuates the piston 194 
downwardly to open valve 195 and permit fluid pres 
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sure in chambers A and the auxiliary reservoir 11 to be 
reduced to the pressure of brake pipe 10 through a 
check valve 196. This permits valve devices 14, 15 and 
75 to be restored to their normal positions. 
BRAKING SELECTED BY LOAD OF VEHICLE 
As compared to the general practice in empty-load 

braking for interchange vehicles that requires an addi 
tional volume in parallel with a brake cylinder, a pro 
portioning valve comparing supply pressure with brake 
cylinder pressure, and a selecting changeover valve in 
order to selectively reduce the braking for a lightly 
loaded vehicle, the system according to the present 
invention requires only modification of the volume of 
the chamber B (see FIG. 1B) to compensate for vehicle 
loads together with a proportioning valve 24 limiting 
pressure reduction in volume A. In fact, the variable 
volume 61 of load sensing cylinder 60, when used, can 
be sized to be substituted for the volume B in accor 
dance with the requirements of practice, thus making it 
unnecessary to have the separate volume chambers B 
and 61 that are illustrated. 
Assuming 70 pounds pressure is normally in the brake 

pipe 10, volume A is normally at 70 pounds pressure 
and connected volumes B and 61 are so sized that when 
piston 60 is positioned by a loaded car, volumes A and 
B become equalized for a full service brake application 
at 50 pounds pressure. The 50 pounds pressure in vol 
ume B is thus translated by the relay device 15 into a 
like pressure in brake cylinder 12. 
For an empty car, however, the volume 61 is ex 

panded by movement of piston 60 upwardly, and a 
similar reduction for a full service application of pres 
sure in volume A to 50 pounds, results in a reduced 
pressure in volume B because of the expanded volume 
61 in accordance with the sensing of an empty car. Thus 
the same volume of fluid flows from volume A to vol 
ume B for an empty car as for a loaded car, but the 
pressure in volume B and in the brake cylinder 12 is 
reduced for the empty car because of the expanded 
volume 61. This causes the pressure in volume B for an 
empty car to be only a fixed percentage, such as 60% of 
the pressure in volume A. Because of this reduced pres 
sure in volume B for an empty car as compared to a 
loaded car, the pressure in the brake cylinder 12 is simi 
larly governed by the relay valve device 15. Propor 
tionate braking is provided for intermediate car 
weights. 

In case of an over reduction in the pressure in brake 
pipe 10 below 50 pounds pressure, proportioning valve 
24 cuts off delivery of fluid from volume A to volume 
B, thus insuring that an over reduction in the brake pipe 
cannot cause an over energization of the brake cylinder 
12 beyond its normal pressure for a full service applica 
tion of the brakes of an empty car. 

In the case of an emergency application of the brakes 
of an empty car, the system follows the above described 
mode of operation for a full service application wherein 
the proportioning valve 24 cuts off the connection of 
volume A to volume B when volume A is reduced to 50 
pounds pressure, and the reduced application pressure 
for an empty car as sensed in passage 35 is used to gov 
ern the proportioning device 51 (see FIG. 1A) and the 
cut off device 200 to cause an emergency application to 
be 120% of a full service application for the empty car. 
When the car is sensed as being loaded, the emergency 
brake application is of course 120% of full service pres 
sure for the loaded car. 
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To provide the above described mode of operation, 

the proportioning valve device 24 (see FIG. 1B) has a 
stepped piston 240 having its larger abutment portion 
subject to actuation by pressure in a chamber 243 that is 
directly connected to volume A and its smaller oppos 
ing abutment surface being governed by pressure in a 
chamber 241 that is connected through a check valve 
242 to the emergency reservoir 53 through passage 84. 
Normally, the piston 240 is operated to the left to open 
check valve 242 by a detent 240A and to open the valve 
244 to permit flow of fluid from volume A through 
passage 24b, choke 24c, and choke 24a to the lower 
chamber 45 of the application control device 14. The 
choke 24a and also the choke 25a are provided to limit 
surges of fluid in the chambers 45 and 46 on the opposite 
sides of abutment 47 in the application valve device 14, 
The choke 24c should be sized to provide that the 

reduction in pressure in chamber A is at substantially 
the same rate as the reduction in pressure of the brake 
pipe 10 and the auxiliary reservoir 11 during a service 
reduction in the brake pipe 10. The rate of reduction of 
the auxiliary reservoir 11 is regulated to substantially 
correspond to the pressure reduction in brake pipe 10 
by choke 34 in the brake application passage 33. 
A passage in parallel with valve 244 for governing 

flow of fluid from chamber A to passage 24b is provided 
by a 20 pound check valve 168 that is opened whenever 
there is a difference in pressure greater than 20 pounds 
between the pressure in volume A and pressure in pas 
sage 24b. The check valve 168 is provided to permit 
volume A to be effective to provide braking under a 
special condition wherein there has been a release of the 
brakes, and the system has not had time to be fully 
charged before a subsequent brake application is made. 
Under this condition, volume A has not had time to be 
fully charged, but a limited brake application can be 
applied by the opening of the 20 pound check valve 168 
which senses a difference in pressure between volume A 
and the pilot control passage 24b. Valve 168 does not 
open under normal operating conditions because of the 
proportioning valve 244 being normally open and the 
application valve 26 being normally closed, thus estab 
lishing the same pressure on both sides of the check 
valve 168. During a normal brake application, there is 
not a greater pressure across check valve 168 than the 
20 pounds at which it is assumed to be set. 
Valve 242 in the proportioning device 24 is closed 

when volume A pressure is reduced to 50 pounds to 
maintain a 70 pound reference pressure in chamber 241 
even though emergency reservoir pressure may be sub 
sequently reduced, as in an emergency brake applica 
tion. 

UNIVERSAL VALVE DEVICE 
The control valve device 13 that has been described 

with reference to FCS. 1A and 1B is perhaps of great 
est utility where it can be used as a part of new car 
equipment so that new shorter stroke brake cylinders 
with slack adjusters, for example, can readily be used to 
take advantage of a material saving in air consumption 
that can be accomplished. However, there are condi 
tions to be encountered in practice where the features of 
the proportioning braking as has been described are not 
required, and under these conditions it may be desirable 
to delete parts of the equipment that are not necessary. 
Thus it is proposed that the control valve 13 be con 
structed to have the proportioning volume chambers A 
and B and the associated proportioning valve 24 readily 
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detachable and provide modified fluid passages to per 
mit an alternate structure for operating control valve 
device 13 comparable to the operation of a conventional 
ABD valve in a conventional displacement brake con 
trol system. 
The basic universal structure therefore comprises the 

pipe bracket 70 (see FIG. 1A) having the service por 
tion 71 secured thereto at the right of the pipe bracket as 
is illustrated in FIG. 1B and the emergency portion 
secured to the left side of pipe bracket 70 as shown in 
FIG. 1A, the service and emergency portions 71 and 72 
are preferably constructed in respective integral hous 
ings, except that the housing for the service portion 71 
does not contain the proportioning valve 24, volume 
chambers A and B, and associated check valves. This 
apparatus is secured to the outside of the service portion 
71 housing. 
With reference to FIG. 2, when the volume chambers 

A and B are not used, as in the modified form of the 
invention, a cover 85 is secured to the housing 71 to 
connect passages 23, 20 and 24b and plug passage 84. A 
plate 86 is used to plug port B1 because of the deletion 
of the volume chamber B and to close port B3 because 
valve 29 of relay valve device 15 is not required and 
connection is made of port B2 to ports B4 and B5 
through a reverse check valve 93. This insures correct 
performance of quick service valve 28 when the system 
is used for conventional brake piston displacement brak 
Ing. 
When the control valve device 13 is operated without 

the volume chambers A and B and without the propor 
tioning valve device 24, using the alternate structure 
that has been described, charging of the auxiliary reser 
voir 11 takes place as has been described, except that the 
check valve 22 is no longer included in the charging 
passages. In the application charging and release device 
14, the chamber 45 beneath the abutment 47 is now 
subject to pressure of the auxiliary reservoir 11 rather 
than the volume chamber A which has been discon 
nected. This is because the passage 24b feeding the 
chamber 45 is now connected to the auxiliary reservoir 
passage 23 through stabilizing choke 24a. 
The mode of operation upon sensing a brake pipe 

reduction is similar to that which has been described in 
that the application valve 26 is opened by the upward 
movement of abutment 47, and this applies fluid from 
the auxiliary reservoir 11 to the chamber 41 beneath the 
abutment 40 for opening quick service valve 28 to prop 
agate the brake pipe reduction to the next car. Fluid 
reaches the brake cylinder 12 through passages 137 and 
31 that have been connected by plate 86 (see FIG. 2). 
The brake cylinder 12 is supplied with fluid from the 
auxiliary reservoir through these passages for both ser 
vice and emergency braking. Operation for a full ser 
vice application equalizes the auxiliary reservoir 11 
pressure with the brake cylinder 12 pressure according 
to usual practice for displacement braking. 
For an emergency brake application, the system oper 

ates as has been described except that operation of the 
devices 14 and 15 is modified as has been described. 

CHANGE IN SYSTEM PRESSURE 

In switching of a car having a brake system according 
to the preferred embodiment of the present invention 
from one train to another, or to a different position in 
the same train, it is possible that the chamber A can be 
charged to a pressure different than the normal pressure 
of the brake pipe at the point in a train in which the car 
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is last coupled. If the pressure in chamber A is less than 
brake pipe pressure, it is charged to brake pipe pressure 
through passage 20, but if it is higher than brake pipe 
pressure, it is not equalized with the pressure in brake 
pipe 10. The general procedure upon recoupling of a 
car into a train is to charge the train braking system and 
then make a brake application followed by a release. 
Accelerated release applies fluid to brake pipe 10 from 
the emergency reservoir 53 through valve 172 of accel 
erated release and quick service device 79. This materi 
ally reduces pressure in the auxiliary reservoir 53 
and connected auxiliary reservoir 11 and volume A, 
thus dissipating any excessive pressure there might be 
because of prior connection in a higher pressure braking 
system such as 10 pound brake pipe system of a passen 
ger train. The system will then be recharged in the 
recoupled car to the brake pipe level of adjoining cars. 
The valves in the control valve device 13 are prefera 

bly ball poppet type valves, as has been shown, for 
purposes of reliable operation, requiring a minimum 
amount of maintenance, and requiring a minimum travel 
of operating abutments, thus permitting the use of less 
expensive flat differential diaphragms as compared to 
conventional conical diaphragms required for operating 
ABD slide and spool valves and the like. A further 
advantage to the use of the ball poppet valves is in the 
greatly reduced cost of manufacture as compared to 
conventional slide and spool valves. 
The present invention makes possible faster brake 

application throughout a train, and faster release by a 
saving in the quantity of fluid required to be moved for 
brake application and release. This is due in part to the 
possibility of applying brakes through a shorter piston 
stroke by using slack adjusters and/or using smaller 
brake cylinders operated at higher pressures. This is all 
accomplished with brake application timing through 
the use of volume chambers A and B comparable to 
timing of brake applications on other interchange cars 
in a train that may be equipped with vehicles having 
conventional AB or ABD control valves. 
By the relatively simple means for providing propor 

tional braking in accordance with the load of a vehicle, 
the control valve device 13 provided by the present 
invention can be used on light rail vehicles where load 
sensitive control is required. 
A still further advantage of the present invention is 

that the basic structure can be universal in character and 
be modified readily in accordance with the require 
ments of practice to provide a control valve device 
having a conventional displacement mode of operation, 
a relay control valve device having the volume cham 
bers A and B for equalization control, or a control valve 
device adapted to be governed in accordance with the 
load of the vehicle. 
Having thus described a fluid brake control system as 

a preferred embodiment of the present invention, it is to 
be understood that various modifications and alterations 
may be made to the specific embodiment shown with 
out departing from the spirit or scope of the invention. 
What is claimed is: 
1. A fluid brake control system for governing applica 

tion and release of brakes of an interchange vehicle 
having a brake control pipe, an auxiliary a first fluid 
reservoir, a fluid brake cylinder, and a brake control 
device sensing changes in fluid pressure in the brake 
pipe for at times governing application of fluid to the 
brake cylinder from the auxiliary said first reservoir 
and at other times for releasing fluid from the brake 
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cylinder wherein improvements in the brake control 
device comprises comprise; 

(a) first and second volume chambers bath propor 
tionally substantially both proportionately smaller 
in volume than the respective auxiliary first 
reservoir and brake cylinder displacement vol 
unes, 

(b) means including the brake control device for 
charging the first volume chamber from the brake 
pipe and for preventing fluid flow from the auxil 
iary first reservoir to the first volume chamber, 

(c) means including the brake control device for 
charging the second volume chamber from the first 
volume chamber upon sensing a reduction of pres 
sure in the brake pipe, and 

(d) relay valve means sensing a difference in fluid 
pressure between brake cylinder pressure and pres 
sure in the second volume chamber for governing 
flow of fluid from the auxiliary reservoir to the 

degree of braking force applied by the brake cylinder. 
2. A fluid brake control system according to claim 1 

wherein the ratio of the sum of the volumes of the first 
and second chambers to the volume of the first chamber 
is approximately the same as the ratio of the sum of the 
volumes of the auxiliary first reservoir and the brake 
cylinder displacement volume to the volume of the 
auxiliary first reservoir. 
3. A fluid brake control system according to claim 2 

wherein choke means is provided to cause reduction in 
pressure in the first volume chamber during charging of 
the second volume chamber, at a rate comparable to a 
service rate of reduction of pressure in the brake pipe. 

4. A fluid brake control system according to claim 1 
wherein means including a proportioning valve is pro 
vided for limiting pressure reduction in the first volume 
chamber during charging of the second volume chamber, 
to a fixed percentage of a reference pressure. 

5. A fluid brake control system according to claim 4 
wherein the reference pressure is the pressure in an 
emergency a second reservoir. 

6. A fluid brake control system according to claim 1 
wherein service cut-off and proportioning valve means 
is are provided for obtaining an emergency brake 

application by pressurizing the brake cylinder first from 
the auxiliary first reservoir and then from an emer 
gency a second reservoir in fixed proportions. 

7. A fluid brake control system according to claim 6 
wherein the proportioning valve means has first and 
second valves governing charging of the brake cylinder 
from the auxiliary first reservoir and emergency 
second reservoir, respectively, and proportioning piston 
means for first opening the first valve while maintaining 
the second valve closed, secondly, opening the second 
valve while maintaining the first valve closed and fi 
nally closing both valves when the brake cylinder has 
been pressurized to full an emergency pressure. 

8. A fluid brake control system according to claim 7 
wherein means is provided for rendering the propor 
tioning means effective to open only the first valve for 
a service brake application. 

9. A fluid brake control system according to claim 6 
wherein the cut-off valve means comprises; 

(a) a differential abutment subject to actuation by 
opposing auxiliary first reservoir and brake 
cylinder pressures, 

(b) a first control valve means being opened by move 
ment of the abutment in one direction for deliver 
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16 
ing fluid from the auxiliary first reservoir to the 
brake cylinder, and 

(c) a second control valve means being opened by 
movement of the abutment in the opposite direc 
tion when the brake cylinder is charged to substan 
tially full service pressure for delivering fluid from 
the emergency second reservoir to the brake 
cylinder. 

10. A fluid brake control system according to claim 1 
wherein means is provided for varying the effective 
volume of the second volume chamber in accordance 
with the weight of the vehicle. 

11. A fluid brake control system according to claim 
10 wherein proportioning means including a normally 
open valve is provided for permitting flow of fluid from 
the first volume chamber to the second volume cham 
ber only until pressure in the first volume chamber is 
reduced to a fixed proportion relative to a reference 
pressure. 

12. A fluid brake control system according to claim 
11 wherein the proportioning means comprises a 
stepped piston for actuating the normally open valve, 
one face of the piston being subject to pressure of the 
first volume chamber and an opposite face of the piston 
being subject to the reference pressure. 

13. A fluid brake control system according to claim 
12 wherein the reference pressure is pressure of an 
emergency a second reservoir. 

14. A fluid brake control system according to claim 
13 wherein the proportioning means is effective when 
its stepped piston is actuated to a position closing the 
normally open valve to prevent further reduction of 
pressure in the first volume chamber for closing a refer 
ence pressure control valve for maintaining fixed 
emergency reference pressure from the second reser 

voir reference pressure acting on the piston, irre 
spective of subsequent reduction of pressure in the 
emergency second reservoir. 
15. A fluid brake control system according to claim 1 

wherein service limiting valve means is provided for 
sensing a drop in brake pipe pressure and delivering 
fluid from the brake pipe to the brake cylinder only 
until pressure in the second volume chamber brake 
cylinder reaches a fixed level. 

16. A fluid brake control system according to claim 1 
wherein continuous quick service valve means is pro 
vided for sensing a drop in brake pipe pressure and for 
venting fluid periodically from the brake pipe and from 
a quick action chamber as long as the brake pipe pres 
sure continues to be reduced independent of the associ 
ated brake control device. 

17. A fluid brake control system according to claim 1 
wherein emergency valve means is provided having a 
differential abutment sensitive to differences in brake 
pipe and quick action chamber pressures for sensing an 
emergency rate of reduction of brake pipe pressure and 
in accordance therewith for actuating vent valve means 
to vent fluid from the brake pipe at an emergency rate. 

18. A fluid brake control system according to claim 1 
wherein means is provided for sensing an increase in 
brake pipe pressure relative to quick action chamber 
pressure for delivering fluid from the brake cylinder 
and the emergency a second reservoir to the brake 
pipe to provide accelerated release of brakes of other 
vehicles of a train. 

19. A fluid brake control system according to claim 1 
wherein means is provided for releasing fluid from the 
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brake cylinder in response to manual actuation of a 
release valve. 

20. A fluid brake control system for governing appli 
cation and release of brakes of an interchange vehicle 
having a brake control pipe, an auxiliary a first reser 
voir, an emergency a second reservoir, a fluid brake 
cylinder, and a brake control device contained in a 
housing for sensing changes in fluid pressure in the 
brake pipe for at times governing application of fluid to 
the brake cylinder from the auxiliary first reservoir 
and the emergency second reservoir and at other 
times for releasing fluid from the brake cylinder 
wherein improvements in the brake control device com 
prise; 

(a) first and second fluid volume chambers external of 
the brake control device connected by passages to 
ports of the brake control device, 

(b) covers for the ports associated with the passages, 
and 

(c) means for connecting either the volume chambers 
and or the covers alternately to the brake 

control device and for at times providing for 
providing, respectively, a full service brake applica 
tion by rendering the brake control device opera 
ble to govern brake cylinder pressure in accor 
dance with the equalizing of the brake cylinder 
pressure with pressure in at least one of the volume 
chambers, and at other times or in accordance 
with the equalizing of the brake cylinder pressure 
with pressure in the auxiliary first reservoir 
respectively. 

21. A fluid brake control system according to claim 
20 wherein when the volume chambers are connected 
to the brake control device, means is provided including 
a proportioning valve device for preventing flow of 
fluid from the first volume chamber to the second vol 
ume chamber when the ratio of pressures of the emer 
gency second reservoir and the first volume chamber 
is below a fixed ratio. 

22. A fluid brake control system for governing appli 
cation and release of brakes of an interchange vehicle 
having a brake control pipe, an auxiliary fluid a first 
reservoir, an emergency fluid a second reservoir, a 
fluid brake cylinder and control means sensing changes 
in fluid pressure in the brake pipe for at times governing 
application of fluid to the brake cylinder from the reser 
voirs, and at other times for releasing fluid from the 
brake cylinders and recharging the reservoirs, wherein 
improvements in the brake control device comprise; 

(a) application control means including proportioning 
valve means governed by brake pipe pressure and 
effective upon sensing an emergency rate of reduc 
tion in the brake pipe to first charge the brake 
cylinder to substantially full service pressure 
from the auxiliary first reservoir and then to 
shift charge of the brake cylinder from the auxil 
iary first reservoir to the emergency second 
reservoir, 

(b) the proportioning valve means being effective to 
lap the charging of the brake cylinder from the 
emergency second reservoir when the brake 

cylinder has been charged to a pressure that is a 
fixed percentage above full service braking 
pressure. 

23. A fluid brake control system according to claim 
22 wherein the fixed percentage of full service brak 
ing pressure is approximately 120%. 
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24. A fluid brake control system according to claim 

22 wherein the proportioning valve means comprises 
stepped piston means for sensing when a force on one 
face of the piston means of due to brake cylinder 
pressure substantially equals a total force on an opposite 
and larger face of the piston means generated by due 
to pressure from the auxiliary first reservoir and 
thereafter for lapping the charging of the brake cylinder. 

25. A fluid brake control system according to claim 
24 wherein the stepped piston means has an associated 
chamber subject to brake pipe pressure for preventing 
operation of the proportioning valve means during a 
service brake application. 

26. A fluid brake control system according to claim 
22 wherein the application control means comprises 
cut-off valve means having a first control valve means 
for governing application of fluid to the brake cylinder 
from the auxiliary first reservoir, and having a sec 
ond control valve means for governing application of 
fluid to the brake cylinder from the emergency sec 
ond reservoir. 

27. A fluid brake control system according to claim 
26 wherein the cut-off valve means comprises differen 
tial abutment means subject to opposing auxiliary 
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ing the first and second control valves of the cut-off 
valve means. 

28. A fluid brake control system according to claim 
27 wherein the first and second control valves are pop 
pet type valves disposed on opposite sides of the abut 
ment means in normally closed positions, subject to 
actuation to open positions upon movement of the abut 
ment means respectively in one direction or another. 

29. A fluid brake control system according to claim 
27 wherein; 

(a) means is provided including the first control valve 
means for delivering fluid to the brake cylinder 
from the auxiliary first reservoir when the 
auxiliary first reservoir pressure is materially 

higher than the brake cylinder pressure, and 
(b) means is provided including the second control 

valve means for delivering fluid to the brake cylin 
der from the emergency second reservoir when 
the difference in pressure between the brake cylin 
der pressure and the auxiliary first reservoir 
pressure is materially reduced. 

30. A fluid brake control system for governing appli 
cation and release of brakes of an interchange vehicle 
having a brake control pipe, an auxiliary first reser 
voir, an emergency a second reservoir, a fluid brake 
cylinder, and a brake control device for sensing changes 
in fluid pressure in the brake pipe for at times governing 
application of fluid to the brake cylinder from the aux 
iliary first reservoir and emergency second reser 
voir and at other times for releasing fluid from the brake 
cylinder, wherein improvements in the brake control 
device comprise: 

(a) a universal control valve device, 
(b) means for adapting the universal control valve 

device to either of two alternative modes of opera 
tion, 

(c) the adapting means in a first state governing oper 
ation of the brake cylinder to a braking pressure 
determined by the relative fluid pressures in the 
auxiliary first reservoir and in the brake cylin 

der, 
(d) the adapting means in a second state operating the 

brake cylinder to a braking pressure determined by 
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the relative fluid pressures in two volume cham 
bers having volumes substantially less than and 
proportional to those of the auxiliary first reser 
voir and brake cylinder displacement volumes re 
spectively. 

31. A fluid brake control system according to claim 
30 wherein the adapting means comprises certain fluid 
passages of the universal control valve device adapted 
to be selectively restricted or connected with other 
passages in accordance with which of the alternate 
modes of operation is selected. 

32. A fluid brake control system according to claim 
31 wherein the certain fluid passages of the universal 
control valve device are in part restricted and in part 
connected together in the first state of the adapting 
eaS. 

33. A fluid brake control system according to claim 
31 wherein the certain fluid passages are selectively 
connected to passages leading to the volume chambers 
respectively when the adapting means is in the second 
state. 

34. A fluid brake control system according to claim 
32 wherein the adapting means comprises a detachable 
housing cover for selectively connecting the certain 
passages of the universal control valve device together 
when the adapting means is in the first state. 

35. A fluid brake control system according to claim 
33 wherein the adapting means in its second state com 
prises first and second volume chambers, both propor 
tionally substantially proportionately smaller in volume 
than the respective auxiliary first reservoir and brake 
cylinder volumes, selectively connected with the cer 
tain passages of the universal control valve device. 

36. A fluid brake control system for governing appli 
cation and release of brakes of an interchange vehicle 
having a brake control pipe, an auxiliary fluid a first 
reservoir, a fluid brake cylinder, and a brake control 
device having emergency and service portions se 
cured to a pipe bracket for sensing changes in fluid 
pressure in the brake pipe and for at times governing 
application of fluid to the brake cylinder from the aux 
iliary first reservoir, and at other times for releasing 
fluid from the brake cylinder, wherein an improved 
service portion brake control device comprises; 
(a) application, charging, and release means being 
poppet type valves respectively disposed partly on 
one side and partly on an opposite side of a differ 
ential abutment and operably associated with the 
abutment for respectively applying controlling 
application affluid pressure to the brake cylinder, 
charging the auxiliary reservoir, and releasing 
release of fluid from the brake cylinder in accor 
dance with the abutment abutment's sensing 
differences in pressure of fluid in the brake pipe as 
compared to a first reference fluid pressure, and 

(b) relay valve means for governing pressure in the 
brake cylinder in accordance with sensing brake 
cylinder pressure relative to a second reference 
pressure. 

37. A fluid brake control system according to claim 
36 wherein means is provided for selectively rendering 
the relay valve means effective or ineffective for gov 
erning pressure in the brake cylinder. 

38. A fluid brake control system according to claim 
36 wherein the service portion control device com 
prises limiting valve means for limiting delivery of fluid 
from the brake pipe to the brake cylinder during a brake 
application in accordance with brake cylinder pressure. 
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39. A fluid brake control system according to claim 

38 wherein the limiting valve means comprises a poppet 
valve that is normally open to permit delivery of brake 
pipe fluid to the brake cylinder but is closed when pres 
sure in the brake cylinder is built up to a predetermined 
value. 

40. A fluid brake control system according to claim 
36 wherein the service portion control device com 
prises brake cylinder release means having poppet type 
valves respectively disposed partly on one side and 
partly on the opposite side of a differential abutment 
and operably associated therewith, the differential abut 
ment being adapted to compare spring biasing pressure 
on one side of the abutment with fluid pressure admitted 
to a pressure chamber on the other side of the abutment 
in response to a manual release designation for closing a 
brake cylinder application passage and exhausting fluid 
from the brake cylinder, 

41. A fluid brake control system according to claim 
40 wherein the control device comprises an application 
passage leading to the brake cylinder and the brake cylin 
der release means comprises a normally closed poppet 
type valve that is opened in response to the manual 
release designation for admitting fluid from the applica 
tion passage to the pressure chamber for maintaining 
the brake cylinder release means actuated as long as the 
application passage is pressurized. 

42. A fluid brake control system according to claim 
36 wherein the service portion has control device 
comprises an application passage leading to the brake cyl 
inder and reset valve means for permitting reduction of 
pressure in Ian the application passage substantially 
to pressure in the brake pipe when pressure in the brake 
pipe is substantially greater than pressure in the brake 
cylinder. 

43. A fluid brake control system according to claim 
42 wherein the reset valve means has a normally closed 
poppet type valve that is opened upon sensing a greater 
pressure in the brake pipe than pressure in the brake 
cylinder for permitting reduction of pressure in the 
application passage to substantially correspond to the 
pressure in the brake pipe, 

44. A fluid brake control system for governing appli 
cation and release of brakes of an interchange vehicle 
having a brake control pipe, auxiliary and emer 
gency first and second reservoirs, a fluid brake cylin 
der, and a brake control device having emergency and 
service portions secured to a pipe bracket for sensing 
distinctively service and emergency rates of change 
respectively in fluid pressure in the brake pipe for at 
times selectively governing application of fluid to the 
brake cylinder and at other times for releasing fluid 
from the brake cylinder, wherein an improved emer 
gency portion of the brake control device comprises; 

(a) application control means including proportioning 
valve means governed by brake pipe pressure and 
effective upon sensing an emergency rate of reduc 
tion in the brake pipe to first charge the brake 
cylinder to substantially full service pressure 
from the auxiliary first reservoir and then to 
shift charge of the brake cylinder from the auxil 
iary first reservoir to the emergency second 
reservoir, 

(b) the proportioning valve means being effective to 
lap the charging of the brake cylinder by the 
emergency second reservoir when the brake 

cylinder has been charged to a pressure that is a 
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fixed percentage above full service braking 
pressure. 

45. A fluid brake control system according to claim 
44 wherein the proportioning valve means comprises a 
proportioning device having a pressure chamber con 
nected to the brake pipe, the pressurization of which 
during a service brake application renders the propor 
tioning valve means inoperable to shift the charging of 
the brake cylinder from the auxiliary first reservoir 
to the emergency second reservoir. 

46. A fluid brake control system according to claim 
44 wherein the proportioning valve means comprises a 
cut-off valve device having, 

(a) a differential abutment for sensing differences in 
pressure of chambers on opposite sides of the abut 
ment subject to application pressure from the 
auxiliary first reservoir and brake cylinder pres 

sure respectively, 
(b) poppet type valve means disposed on opposite 

sides of the abutment subject to actuation by the 
abutment for governing the charging of the brake 
cylinder from the auxiliary first reservoir and 
from the emergency second reservoir respec 
tively. 

47. A fluid brake control system according to claim 
46, wherein the poppet type valve means includes aux 
iliary and emergency two poppet valves disposed on 
opposite sides of the abutment for governing flow of 
fluid from the auxiliary and emergency first and 
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(a) poppet type valve means operably connected to 

the abutment for connecting the emergency 
second reservoir to the brake pipe when pressure in 
the brake pipe is higher than pressure in the quick 
action chamber so as to move the abutment in the 
opposite direction, and 

(b) a spring biased piston on said other side of the 
abutment normally maintained separated from the 
abutment by quick action chamber pressure, 

(c) the spring bias piston being rendered effective by 
depletion of pressure in the quick action chamber 
to load the abutment for preventing premature 
connection of the emergency second reservoir 
to the brake pipe for accelerated release after an 
emergency brake application. 

52. A fluid brake control system according to claim 
wherein said means for charging the first and second vol 
ume chambers comprises 
a differential abutment for sensing differences in pres 

sure of chambers on opposite sides of the abutment 
subject respectively to brake pipe pressure and pressure 
from said first volume chamber, and 

poppet valve means subject to actuation by the abutment 
for governing charging of the first volume chamber 
and the first reservoir from the brake pipe, and for 
governing charging of the second volume chamber 
from the first volume chamber, 

53. A fluid brake control system according to claim 52 
wherein choke means is provided to cause reduction in 

second reservoirs respectively, wherein actuation of the 30 pressure in the first volume chamber during charging of the 
abutment in one direction charges the brake cylinder 
from the auxiliary first reservoir through the auxil 
iary one poppet valve, and actuation of the abutment 
in the opposite direction charges the brake cylinder 
from the emergency second reservoir through the 
emergency other poppet valve. 
48, A fluid brake control system according to claim 

47 wherein the auxiliary and emergency poppet 
valves charge the brake cylinder through the brake 
cylinder pressure chamber of the cut-off valve device. 

49. A fluid brake control system according to claim 
48 wherein a passage is provided for delivering fluid to 
the brake cylinder through the brake cylinder chamber 
of the cut-off device from the emergency second 
reservoir at a restricted rate, irrespective of the condi 
tion of the emergency other poppet valve. 

50. A fluid brake control system according to claim 
44 wherein the emergency portion comprises a com 
bined quick service and accelerated release valve means 
comprising 

(a) a valve device having a differential abutment sens 
ing differences in pressure of chambers subject to 
pressure of the brake pipe on one side of the abut 
ment and pressure of a quick action chamber on the 
other side of the abutment, and 

(b) a pair of poppet type valve means operably con 
nected to the abutment on one side thereof and 
adapted to be actuated sequentially in response to 
actuation of the abutment in one direction to alter 
nately initiate the venting of fluid from the brake 
pipe and the quick action chamber in response to 
the valve device sensing reduction of pressure in 
the brake pipe relative to pressure in the quick 
action chamber. 

51. A fluid brake control system according to claim 
50 wherein the valve device has accelerated release 
valve means on the other side of the abutment compris 
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second volume chamber, at a rate comparable to a service 
rate of reduction of pressure in the brake pipe. 

54. A fluid brake control system according to clain 52 
wherein means including a proportioning valve is provided 
for limiting pressure reduction in the first volume chamber 
during charging of the second volume chamber, to a fixed 
percentage of a reference pressure, 

55. A fluid brake control system according to claim 54 
wherein the reference pressure is the pressure in a second 
reservoir. 

56. A fluid brake control system according to claim I, 
wherein said relay valve means comprises 
a differential abutment for sensing differences in pres 

sure of chambers on opposite sides of the abutment 
subject respectively to brake cylinder pressure and 
pressure from said second volume chamber, and 

poppet valve means subject to actuation by the abutment 
for governing flow of fluid from the first reservoir to 
the brake cylinder, 

57. A fluid brake control system according to claim 56 
further comprising: 
a guick service volume 
second poppet valve means subject to actuation by the 

abutment for governing flow of fluid from the brake 
pipe to the quick service volume, and 

quick service limiting valve means for delivering fluid 
from the guick service volume to the brake cylinder 
until pressure in the brake cylinder reaches a fixed 
level. 

58. A fluid brake control system according to claim 7, 
wherein said proportioning piston is a stepped piston having 
a first, smaller face and a second, larger face oriented 
opposite to said first face, said first face being exposed to 
brake cylinder pressure and said second face being exposed 
to pressure of fluid flowing from said relay valve means, 

59. A fluid brake control system according to claim 58, 
wherein said piston comprises a third face oriented opposite 
to said second face, said third face being exposed to brake 
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pipe pressure, whereby said piston is biased to open only 
said first valve during a service brake application. 

60. A fluid brake control system according to claim 58, 
wherein said first smaller face is sized relative to said sec 
ond, larger face so that during an emergency application 
the piston moves to close both the first and second valves 
when the pressure in the brake cylinder is a fixed percent 
age above service braking pressure. 

61. A fluid brake control system according to claim 60 
wherein the fixed percentage of service braking pressure is 
approximately 120%. 

62. A fluid brake control system according to claim 9. 
further comprising a passage around the second control 
valve means, for delivering fluid to the brake cylinder from 
the second reservoir at a restricted rate, regardless of the 
position of the first control valve means. 

63. A fluid brake control system according to claim 1 
wherein proportioning means including a normally open 
valve is provided for permitting flow of fluid from the first 
volume chamber to the second volume chamber only until 
pressure in the first volume chamber is reduced to a fixed 
proportion relative to a reference pressure. 

64. A fluid brake control system according to claim 63 
wherein the proportioning means comprises a stepped pis 
ton for actuating the normally open valve, one face of the 
piston being subject to pressure of the first volume chamber 
and an opposite face of the piston being subject to the refer 
ence pressure. 

65. A fluid brake control system according to claim 64 
wherein the reference pressure is pressure of a second reser 
voir. 

66. A fluid brake control system according to claim 65 
wherein the proportioning means is effective when its 
stepped piston is actuated to a position closing the normally 
open valve to prevent further reduction of pressure in the 
first volume chamber, for closing a reference pressure con 
trol valve for maintaining fixed reference pressure from the 
second reservoir acting on the piston, irrespective of subse 
quent reduction of pressure in the second reservoir. 

67. A fluid brake control system according to claim 16, 
wherein said continuous quick service valve means con 
prises. 

a differential abutment for sensing differences in pres 
sure of chambers on opposite sides of the abutment 
subject respectively to brake pipe pressure and pressure 
from the quick action chamber, 

first poppet valve means subject to actuation by the abut 
ment for governing release of fluid under pressure 
from the brake pipe to atmosphere and subsequently 
release of fluid under pressure from the quick action 
chamber to atmosphere. 

68. A fluid brake control system according to claim 67, 
wherein the continuous quick service valve also comprises. 
second poppet valve means subject to actuation by the 

abutment for connecting a second reservoir to the 
brake pipe when the pressure in the brake pipe is 
sufficiently higher than the pressure in the quick ac 
tion chamber, 

a spring biased piston operatively associated with the 
abutment and normally biased out of contact with the 
abutment by pressure in the quick action chamber, 
whereby depletion of pressure in the quick action 
chamber causes said piston to load the abutment to 
prevent premature opening of the second poppet valve 
means, further comprising an emergency application 
and stability valve means including 

a further differential abutment for sensing differences in 
pressures on opposite sides of the further abutment 
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subject respectively to brake pipe pressure and pressure 
from the quick action chamber, 

third poppet valve means subject to actuation by the 
further abutment to curtail flow of fluid from the 
brake pipe to the quick action chamber upon the oc 
currence of an emergency rate of reduction in brake 
pipe pressure, 

fourth poppet valve means subject to actuation by the 
further abutment to curtail flow of fluid from the 
quick action chamber via the first poppet valve means 
to atmosphere upon the occurrence of an emergency 
rate of reduction in brake pipe pressure, and 

fifth poppet valve means subject to actuation by the 
further abutment to direct flow of fluid from the quick 
action chamber to actuate the vent valve means upon 
the occurrence of an emergency rate of reduction in 
the brake pipe pressure. 

69. A fluid brake control system according to claim 17 
wherein the emergency valve means comprises. 
a differential abutment for sensing differences in pres 

sures on opposite sides of the abutment subject respec 
tively to brake pipe pressure and pressure from the 
quick action chamber 

first poppet valve means subject to actuation by the abut 
ment to curtail flow of fluid from the brake pipe to the 
quick action chamber upon the occurrence of an 
emergency rate of reduction in brake pipe pressure, 

second poppet valve means subject to actuation by the 
abutment to curtail flow of fluid from the quick action 
chamber to atmosphere upon occurrence of an ener 
gency rate of reduction in brake pipe pressure and 

third poppet valve means subject to actuation by the 
abutment to direct flow of fluid from the quick action 
chamber to actuate the vent valve means upon the 
occurrence of an emergency rate of reduction in brake 
pipe pressure. 

70. A fluid brake control system according to claim 26, 
further comprising a passage around said second control 
valve means, for delivering fluid to the brake cylinder from 

40 the second reservoir at a restricted rate, regardless of the 
position of the first control valve means, 

71. A fluid brake control system according to claim 24, 
wherein said stepped piston has a first, smaller face and a 
second, larger face oriented opposite to said first face, said 

45 first face being exposed to brake cylinder pressure and said 
second face being exposed to pressure of fluid flowing from 
the first reservoir. 

72. A fluid brake control system according to claim 71, 
wherein said piston comprises a third face oriented opposite 

50 to said second face, said third face being exposed to brake 
pipe pressure, whereby said piston is biased to permit charg 
ing of the brake cylinder only from the first reservoir dur 
ing a service brake application. 

73. A fluid brake control system according to claim 24, 
55 wherein the proportioning valve means comprises first and 

second valves governing charging of the brake cylinder 
from the first and second reservoirs, respectively, said valves 
being activated by said stepped piston. 

74. A fluid brake control system according to claim 36, 
60 further comprising a poppet type charging valve means 

operatively associated with the abutment for charging the 
first reservoir. 

75. A fluid brake control system according to claim 36, 
wherein said first and second reference pressures are un 

65 equal. 
76. A fluid brake control system according to claim 36, 

wherein service cut-off and proportioning valve means are 
provided for obtaining an emergency brake application by 
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pressurizing the brake cylinder first from the first reservoir 
and then from a second reservoir in fixed proportions. 

77. A fluid brake control system according to claim 76 
wherein the proportioning valve means has first and second 
valves governing charging of the brake cylinder from the 5 
first reservoir and second reservoir, respectively, and pro 
portioning piston means for first opening the first valve 
while maintaining the second valve closed, secondly open 
ing the second valve while maintaining the first valve closed 
and finally closing both valves when the brake cylinder has 
been pressurized to the pressure in the second reservoir. 

78. A fluid brake control system according to claim 77 
wherein means is provided for rendering the proportioning 
means effective to open only the first valve for a service 
brake application. 

79. A fluid brake control system according to claim 77. 
wherein said proportioning piston is a stepped piston having 
a first, smaller face and a second, larger face oriented 
opposite to said first face, said first face being exposed to 
brake cylinder pressure and said second face being exposed 
to pressure of fluid flowing from said relay valve means, 

80. A fluid brake control system according to claim 79, 
wherein said piston comprises a third face oriented opposite 
to said second face, said third face being exposed to brake 
pipe pressure, whereby said piston is biased to open only 
said first valve during a service brake application, 

81. A fluid brake control system according to claim 79, 
wherein said first smaller face is sized relative to said sec 
ond, larger face so that during an emergency application 
the piston moves to close both the first and second valves 
when the pressure in the brake cylinder is a fixed percent 
age above service braking pressure. 

82. A fluid brake control system according to claim 81 
wherein the fixed percentage of service braking pressure is 
approximately 120%. 

83. A fluid brake control system according to claim 76 
wherein the cut-off valve means comprises 
a differential abutment subject to actuation by opposing 

first reservoir and brake cylinder pressures, 
a first control valve means being opened by movement of 40 

the abutment in one direction for delivering fluid from 
the first reservoir to the brake cylinder, and 

a second control valve means being opened by movement 
of the abutment in the opposite direction when the 
brake cylinder is charged to substantially full service 45 
pressure for delivering fluid from the second reservoir 
to the brake cylinder. 

84. A fluid brake control system according to clain 83 
further comprising a passage around the second control 
valve means, for delivering fluid to the brake cylinder from 50 
the second reservoir at a restricted rate, regardless of the 
position of the first control valve means. 

85. A fluid brake control system according to claim 36, 
wherein continuous guick service valve means is provided 
for sensing a drop in brake pipe pressure and for venting 55 
fluid periodically from the brake pipe and from a quick 
action chamber as long as the brake pipe pressure continues 
to be reduced independent of the associated brake control 
device. 

86. A fluid brake control system according to claim 85, 60 
wherein said continuous quick service valve means com 
prises. 

a differential abutment for sensing differences in pres 
sure of chambers on opposite sides of the abutment 
subject respectively to brake pipe pressure and pressure 
from the quick action chamber, 

first poppet valve means subject to actuation by the abut 
ment for governing release of fluid under pressure 
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from the brake pipe to atmosphere and subsequently 
release affluid under pressure from the quick action 
chamber to atmosphere. 

87. A fluid brake control system according to claim 86, 
wherein the continuous quick service valve also comprises 
second poppet valve means subject to actuation by the 

abutment for connecting a second reservoir to the 
brake pipe when the pressure in the brake pipe is 
sufficiently higher than the pressure in the quick ac 
tion chamber 

a spring biasing piston operatively associated with the 
abutment and normally biased out of contact with the 
abutment by pressure in the quick action chamber, 
whereby depletion of pressure in the quick action 
chamber causes said piston to load the abutment to 
prevent premature opening of the second poppet valve 
means, further comprising an emergency application 
and stability valve means including 

a further differential abutment for sensing differences in 
pressures on opposite sides of the further abutment 
subject respectively to brake pipe pressure and pressure 
from the quick action chamber, 

third poppet valve means subject to actuation by the 
further abutment to curtail flow of fluid from the 
brake pipe to the quick action chamber upon the oc 
currence of an emergency rate of reduction in brake 
pipe pressure 

fourth poppet valve means subject to actuation by the 
further abutment to curtail flow of fluid from the 
quick action chamber via the first poppet valve means 
to atmosphere upon the occurrence of an emergency 
rate of reduction in brake pipe pressure, and 

fifth poppet valve means subject to actuation by the 
further abutment to direct flow of fluid from the quick 
action chamber to actuate the vent valve means upon 
the occurrence of an emergency rate of reduction in 
the brake pipe pressure. 

88. A fluid brake control system according to claim 36 
wherein emergency valve means is provided having a differ 
ential abutment sensitive to differences in brake pipe and 
guick action chamber pressures for sensing an emergency 
rate of reduction of brake pipe pressure and in accordance 
there with for actuating vent valve means to vent fluid from 
the brake pipe at an emergency rate. 

89. A fluid brake control system according to claim 88 
wherein the emergency valve means comprises: 
a differential abutment for sensing differences in pres 

sures on opposite sides of the abutment subject respec 
tively to brake pipe pressure and pressure from the 
quick action chamber 

first poppet valve means subject to actuation by the abut 
ment to curtail flow of fluid from the brake pipe to the 
guick action chamber upon the occurrence of an 
emergency rate of reduction in brake pipe pressure 

second poppet valve means subject to actuation by the 
abutment to curtail flow of fluid from the quick action 
chamber to atmosphere upon occurrence of an emer 
gency rate of reduction in brake pipe pressure, and 

third poppet valve means subject to actuation by the 
abutment to direct flow of fluid from the quick action 
chamber to actuate the vent valve means upon the 
occurrence of an emergency rate of reduction in brake 
pipe pressure. 

90. A fluid brake control system according to claim 44 
wherein the proportioning valve means comprises stepped 
piston means for sensing when a force on one face of the 
piston means due to brake cylinder pressure substantially 
equals a total force on an opposite and larger face of the 
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piston means due to pressure from the first reservoir and to said second face, said third face being exposed to brake 
thereafter for lapping the charging of the brake cylinder. pipe pressure, whereby said piston is biased to permit charg 

91. A fluid brake control system according to claim 90, ing of the brake cylinder only from the first reservoir dur 
wherein said stepped piston has a first, smaller face and a ing a service brake application. 
second, larger face oriented opposite to said first face, said 5 
first face being exposed to brake cylinder pressure and said 
second face being exposed to pressure of fluid flowing from 
the first reservoir. 

92. A fluid brake control system according to claim 90 
wherein the stepped piston means has an associated cham 
ber subject to brake pipe pressure for preventing operation age above service braking pressure. 
of the proportioning valve means during a service brake 95. A fluid brake control system according to claim 94, 
application, wherein the fixed percentage of service braking pressure is 

93. A fluid brake control system according to claim 91, approximately 120%. 
wherein said piston comprises a third face oriented opposite 15 k it 

94. A fluid brake control system according to claim 91, 
wherein said first smaller face is sized relative to said sec 
ond, larger face so that during an emergency application 
the piston moves to close both the first and second valves 

to when the pressure in the brake cylinder is a fixed percent 

25 

35 

45 

50 

55 

65 


