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- This invention relates to fluid pressure brake
equipment which operates according to variations
in brake pipe pressure to control the applicatlon
and release of the brakes.

For the purpose of economy, there is a con*in-
uing tendency to increase the number of cars in
& train and where heretofore a freight train might
consist of one hundred cars, it is now desired to
operate trains of one hundred and fifty or more
cars.

The brake equipment at present employed was
originally designed to operate in trains up to one
hundred cars, but with the continuing increase
in train length, various operating difficulties are
being encountered and especially in obtaining the
desired operation of the equipment on the cars
at the rear end of a long train,

One object of my invention is to provide an im-
proved fluid pressure brake equipment capable of
handling very long trains and which is adapted
to utilize, without excessive or costly alterations,
the ordinary triple valve device now employed on
railway cars, as a part of the improved equipment,
so that in case the improved equipment is sub-
stituted for the equipment now in use, it will not
be necessary to discard or scrap the old triple
valve device.

Another object of my invention is to provide a
fluid pressure brake equipment having means for
varying the rate of brake cylinder pressure built
up during both service and emergency applica-
tions of the brakes.

According to the above object, I provide means
for supplying an initial inshot of fluid under pres-
sure to the brake cylinder of sufficient degree to
move the brake cylinder piston outwardly so as
to bring the brake shoes into braking engagement
with the car wheels with a moderate pressure,
but not with sufficient force as to cause the slack
in the train to run in harshly, followed by a slow
build up of brake cylinder pressure which also
serves to assist in preventing the harsh run in
of slack.

It has heretofore been proposed to provide a
quick service modifying valve device which is op-
erative, upon the development of a predetermined
brake cylinder pressure, to cut off the local quick
service venting of fluid under pressure from the
brake pipe, and it has also been proposed to pro-
vide a valve device for providing an initial inshot
of fluid under pressure to the brake cylinder, and
another object of my invention is to provide a
valve device which not only contiols the local
venting of fluid under pressure from the brake

pipe but also functions to regulate the initial in-
shot of fluld under pressure to the brake cylinder.

-Another object of my invention is to provide
an improved emergency valve device which will
be more sensitive to variations in fluid pressures

than the usual type of emergency valve device in

which the emergency slide valves offer consider-
able resistance to the movement of the emergency
piston In its travel to any of its several operating
positions.

Heretofore, the quick action piston, which is
associated with the emergency valve device, has
been employed for the sole purpose of actuating
the quick action vent valve, in effecting an emer-
gency application of the brakes, to locally vent
fluid under pressure from the brake pipe to prop-
agate quick action serially throughout the length
of the train and a further object of my invention
is to utilize the quick action piston to not only
actuate the quick action vent valve in the man-
ner just described, but to also actuate an emer-
gency valve to supply fluid under pressure to the
brake cylinder.

In releasing the brakes after an application of
the brakes it is desirable to back dump fluid un-
der pressure from the brake cylinder to the brake
pipe to accelerate the recharge of the equipment.
It has heretofore been proposed to effect this back
dump through the medium of a cavity in the main
slide valve of the emergency valve device. Ac-
cording to another feature of my invention, this
back dump of fluid under pressure from the brake
cylinder to the brake pipe is effected through the
medium of a poppet type of valve which is con-
trolled by the emergency piston.

Other objects and advantages will appear in
the following more detailed description of the in-
vention,

In the accompanying drawing; Fig. 1 is a dia-
grammatic view, mainly in section, of a fluid pres-
sure brake equipment constructed in accordance
with the invention; and Fig. 2 is a fragmentary
sectional view of a modification of the combined
inshot and quick service modifying valve device
of the equipment.

As shown in the drawing, my improved equip-
ment may comprise a triple valve device 1, a quick

~service valve device 2, a combined inshot and

quick service modifying valve device 3, an emer-
gency valve device 4, a pipe bracket 5 on which
said devices are mounted, a brake pipe 6, an aux-
iliary reservoir 1, a brake cylinder 8, and an emer-
gency reservoir 9.

'The pipe bracket 5 is provided with gasket faces
{0, {1 and 12, the casing 13 of the triple valve de-
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2
vice being secured to the face {0, the casing {4
of the devices 2 and 3 being secured to the face

11 and the casing |5 of the emergency valve de-
vice 4 being secured to the face 2. Between each

8 of these devices and its respective clamping face
there is clamped a suitable gasket.

Formed in the pipe bracket are a plumllty of
fluid conducting passages which are open to the
several gasket faces of the bracket where they are

10 adapted to register with corresponding passages

formed in the casings of the several devices se- -

cured to the bracket. There is also formed in
the bracket & quick action reservoir or chamber
ie.
18 The triple valve device | in the present em-
bodiment of the invention is of the well known
K type which has been converted for use in my
improved equipment. In converting an old triple
valve device, the check valve casing, quick action
20 mechanism and emergency piston bushing are
removed from the casing 13, leaving the chamber
11, which contained the quick action mechanism,
open at one end, Within the chamber IT adja-
. cent its other end, a groove is formed in the
25 casing 13 into which an annular gasket I8 is
snapped. The open end of this chamber is closed
by a cap 19 which is a new part and is secured
to the salvaged casing 13 in any desired manner,
there being a new gasket 20 interposed between
30 the cap and casing,

Contained in ‘the chamber (71 is a hollow filler
member 21 which is clamped in sealing engage-
ment with the annular gasket 18 and the gasket
20 by the cap 19. When clamped in place, this

35 member defines a quick service volume chamber
22 which is open, through a choke plug 23 mount-
ed in the member, to a quick service passage
24 defined by the casing 13 and the inner end
of the member, which passage 24 Is connected to

40 the old quick service and emergency passage 28

leading to the seat of the main slide valve.

The old piston chamber cap 26 and graduat-
ing spring 27 and stop 28 carried by the cap, are
secured to the salvaged casing 13, there being
a new gasket 29 interposed between the cap and
casing. This gasket is provided with an outer
flat portion 30 and an inner thickened portion
31 which is circular in form. The thickened por-
tion extends into the piston chamber 32 and
50 closely engages the casing, thus providing a heel

which prevents the inner edge portion of the
gasket from curling inwardly from its proper po-
sition., The inner edge of the gasket closely
engages with an inwardly extending lug 33 on

55 the cap 26. The lug is of less length than the
thickness of the portion 31 and serves to assist
in maintaining the inner portion of the gasket
in its proper position. The thickened portion 31
also constitutes a yielding stop for the triple

60 valve piston 34 contained in the chamber 32 and
is adapted to prevent the piston from moving to
its old emergency position,

+ The triple valve piston 34 from the old triple
valve device is used without change and has a

65 stem 35 adapted to operate a main slide valve
36 and an auxiliary slide valve 37 contained in
a chamber 38 connected to the auxiliary reser-
voir T through a chamber 39 in the pipe bracket
5 and a passage and pipe 40, The auxiliary

70 slide valve 37 is new and the main slide valve
36 is from the old triple valve device, but is modi-
fled, the modifications consisting of providing the
old quick service port 41 with a tail cavity 42
which is adapted to register with the old quick

75 service passage 43 in the casing 13 in the release
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and retarded release positions of the triple valve
device, and further consisting in the provision of

a new quick service cavity 44 and a passage 45
connecting the cavity 44 to the old brake cylinder
release cavity 46. In either the release or re- 5
tarded release position of the triple valve device
the cavity 48 connects the old brake cylinder
passage 41 to the old restricted exhaust passage
48 leading to the atmosphere through the usual
brake cylinder pressure retaining valve device 10
(not shown), and the cavity 4% and passage 48§
connects the passage 25 to the cavity 46.

Contained in the old cage member 49, which
has screw-threaded connection with the triple
valve casing 13, is a retarded release stop B0 15
subject to the pressure of a spring 81, said stop
and spring belng salvaged from the old triple
valve device and used without change. '

The piston 34 has a centrally arranged pro-
Jection 52 which extends outwardly and is adapt- 20
ed to engage the inner end of the member 28 just
before the piston seals against the portion 31
of the gasket 29, that is to say, before the piston
is brought to a stop in brake application position
by its engagement with the gasket, so that when 25
the piston is in sealing engagement with the
gasket and the brake pipe pressure is increased
to effect a release of the brakes, the spring 27 -
acts, through the medium of the member 28, to
assist fluid at brake pipe pressure acting on the 30
inner seated area of the piston in shifting the
piston out of sealing engagement with the gasket
and thus more quickly expose the entire face of
the piston to brake pipe pressure than if brake
pipe pressure alone were relied upon to break 35
the seal.

The cap 19 which closes the open end of the
chamber {T has formed therein a quick service
passage b3 which, at one end, is open to the quick
service chamber 22 and which, at the other end, 4¢
registers with a quick service passage 54 in the
pipe bracket §, and also has a charging passage
8% which connects a passage 56 in the pipe
bracket, leading from the emergency reservoir
9, with the passage 43 in the casing 13. This 45
cap also has a brake pipe passage 57 which con-
nects a brake pipe passage 58 in the pipe bracket
with the old brake pipe passage 59 in the casing
13, which latter passage leads to the triple valve
piston chamber 32, 50
- The quick service valve device 2 and the com-
bined inshot and quick service modifying valve
device 3 are both carried by the casing 14, the
quick service valve device being provided for the
purpose of locally venting fluid under pressure 55
from the brake pipe 6§ when a light but prede~
termined and definite reduction in brake pipe
pressure is initiated through the medium of the
usual brake valve device (not shown) in effect-
ing an application of the brakes, to propagate 60
quick service action serially throughout the
length of the train. The combined inshot and
quick service modifying valve device 3 is pro-
vided for two purposes, first to cut off the further
local venting of fluld from the brake pipe upon 65
a predetermined increase in brake cylinder pres-
sure to prevent the slack in the train from run-
ning in harshly, and secondly to provide for an
inshot of fluid to the brake cylinder at a rapid
rate and to cut off the rapid flow upon a pre- 7o
determined increase in brake cylinder pressure.

The quick service valve device 2 may comprise
8 flexible diaphragm 60 which is mounted in
the casing i4, said diaphragm being adapted to
control the operation of & quick service valve 75
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6{ contained in a chamber 62 at one side of the
diaphragm, which chamber is open to the brake
pipe passage 58 through a passage 63. The valve
61 is subject on one side to the action of & spring-
pressed member 64 and is adapted to control
communication from the chamber 62 to a pas-
sage 65 leading to a quick service bulb or cham-
ber 66 connected to the quick service chamber
22 in the triple valve device by way of a passage
61, past a ball check valve 68, a passage 69 and
passages 54 and 53.

At the other side of the flexible diaphragm 60
there is a chamber 10 which is connected with
the auxiliary reservoir T by way of a passage 11,
chamber 39 and passage and pipe 40, said pas-
sage Tl being restricted as indicated by the ref-
erence character 72.

The combined inshot and quick service modi-
fying valve device 3 may comprise a flexible dia-
phragm 13 which is mounted in the casing i4 and
which is subject on one side to the action of a
spring 14 contained in a chamber 15 open to the
atmosphere through a passage 76. At the other
side of the diaphragm there is a chamber 711
which is open to the brake cylinder through a
passage 18 and a brake cylinder passage and
pipe 18. The chamber 77 is normally connected
through a passage 80 with a chamber 81 con-
taining a valve 82. which is controlled through
the operation of the diaphragm 13 to control the
opening and closing of the passage 80, said valve
being subject on one side to the action of a light
coil spring 83. The brake cylinder passage 41
leading from the triple valve device is connected
to the chamber 81 by way of a passage 84,
past a ball check valve 85 and a passage 86. The
passage 69, leading from the quick service cham-
ber, is connected to the passage 86 through a
restricted passage 87.

The portion of the passage 41 which is formed
in the pipe bracket 5 is connected to the pas-
sage 19, there being a restriction 88 interposed
in passage 19 between the points where the pas-
sages 18 and 84 join the passage 79.

At a point between the brake cylinder 8 and
the restriction 88 the passage 19 is connected to
the passage 41 past a ball check valve 89, through
the ball check valve chamber 80 and a passage
91, said passage and chamber forming a by-pass
connection around the restriction 88 through
which fluid under pressure can only flow in one
direction, i. e., from the passage 79 to the pas-
sage 471,

The emergency valve device 4 comprises a pis-
ton 92 contained in a piston chamber 93 which
is open to the brake pipe passage 58 and also
comprises a valve 94 contained in a valve cham-
ber 95 and adapted to be operated by the piston
92, said valve chamber being connected to the
quick action chamber |6 through a passage 96.
The passage 96 is connected to the emergency
reservoir passage 56 through a passage 97, there
being a ball check valve 98 interposed in this
passage 91 which is adapted to prevent back flow
of fluid under pressure from the passage 56 to
the passage 96.

The emergency Dbiston 92 is provided with a
rearwardly extending hollow portion 99 in which
the stem of the valve 94 is mounted, said stem
having a collar 100 which is adapted to he op-
eratively engaged by an annular shoulder (9 on
the rear end of the portion 99 of the piston to
move the valve away from a seat rib 10f formed
on the casing. The connection between the pis-

- ton and the valve 94 is such that the piston is

3

permitted to move rearwardly relative to the
valve, which movement is adapted to be. yield-
ably resisted by the action of a coil spring. 120
interposed between and engaging the collar 100
and the piston.

Rigidly secured to the piston and extending
forwardly thereof is a yoke which comprises side
pleces 102 which extend through openings in a
wall 103 of the casing {5 and also comprises an
end -piece 104 which is adapted to be engaged
by ‘& member (05 slidably mounted in the cas-
ing, said member being urged toward the end
piece 104 by the action of & coil spring {06, move-
ment of the member in the direction toward the
end piece being limited by & lug 187 on the mem-
ber engaging the casing.

The end piece 104 of the yoke is provided with
a rearwardly extending finger (08 which is
adapted to control the operation of a charging
or back dump valve 108 contained in a chamber
f10 in the wall 103 for controlling communica-
tion from said chamber to the emergency piston
chamber 93. Normally, the finger 108 is out of
engagement with the valve 109 and the valve
is maintained seated by the action of a coil
spring i{1 contained in the chamber 110, thus
the communication between the chambers is nor-
mally maintained closed. The check valve cham-
ber 90 in the pipe bracket is connected to the
valve chamber 110 through a passage 112, a check
valve chamber 113 containing a ball check valve
114, a passage 15, past a ball check valve 116
and through a passage 111, the check valve being
urged toward its seat by the action of a coil
spring 118.

The emergency valve device 4 also comprises a
fluid pressure supply valve (21 which is con-
tained in a ehamber (22 open to the emergency
reservoir passage 56 and is normally maintained
seated by the action of a coil spring 123 con-
tained in the chamber. This valve is for the
purpose of controlling communication from the
chamber (22 to a chamber 124 which is con-
nected to the passage 112 by way of a passage
125, past the ball check valve 114, and check valve
chamber (13. The supply valve 12f has a stem
126 which extends into a chamber 127 which is
open to the atmosphere through a port 128 of
small diameter,

Contained in the chamber 127 is a piston 129
which is adapted to engage the piston stem 126
to control the operation of the supply valve 121.
This piston is also adapted to engage the stem
138 of a vent valve 131 contained in a chamber
132 open to the brake pipe passage 88 and through
the medium of the stem is adapted to control
the operation of said valve. At the rear of the
piston 129 there is a chamber 133 which is con-
nected to the inner seatsd area of the valve 94
through a passage 134, Normally, the chamber
132 is connected to the atmosphere through a
small port 135 in the piston 129, chamber (27
and port 128 in the casing. As will hereinafter
more fully appear, in effecting an emergency ap-
plication of the brakes, the piston 129 controls
the operation of the quick action vent valve 131
to locally vent fluid under pressure from the
brake pipe and to contrecl the operation of the
supply ‘vailve {21 to supply fluid under pressure
from the emergency reserveir 9 to the braks cyl-
inder 8. .

In operation, to initially charge the equipment,
fluid under pressure is supplied to the brake pipe 6
in the usual manner and flows from the brake
pipe to the piston chamber 32 in the triple valve
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device’ by way of passage 88 in the pipe bracket B,
passage 57 in the cap (9 of the triple valve.de-
vice and passage 39 in the triple valve casing 3.
From the passage §8 fluild under pressure flows
directly to the emergency piston chamber 83 and
also to the quick action vent valve chamber 132,
Fluid under pressure also flows from the passage
B8 to the chamber 62 in the quick service valve
device 2 through passage 63.

With the triple valve piston 34 in full release
position as shown in the drawing, fluld under
pressure supplied to the piston chamber 32 flows
therefrom to the auxillary reservoir T by way of
& feed groove 138 around the piston, slide valve
chamber 38, chamber 39 in the pipe bracket and
pipe and passage #0. From the chamber 38 fluid
under pressure flows to the diaphragm chamber
710 in the quick service valve device by way of
the restricted passage 71 in the pipe bracket 8.
It will here be noted that during the initial charg-
ing of the equipment the spring-pressed mem-
ber 84 acts to maintain the quick service vent
valve 61 seated and that when the equipment is
fully charged, the fluid pressures on opposite
sides of the diaphragm 80 will be substantially
equal, s0 that the spring-pressed member will
continue to maintain the valve seated. Fluid

under pressure supplied to the valve chamber 38

flows to the emergency reservoir 8 by way of port
41 in the main slide valve 38 of the triple valve

- device, tall cavity 42 in said slide valve, passage
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43, a choke plug 137, passage 5§35 in the triple
valve cap 19, and passage and pipe 88. Fluid
under pressure from the passage 38 also flows to
the supply valve chamber 22 in the triple valve
device.

With the emergency piston 82 in release posi-
tion as shown in the drawing, fluld under pres-
sure supplied to the piston chamber 93 flows
therefrom to the valve chamber 95 through a
passage (38 In the piston 92 and through a re-
stricted branch {39 of the passage [38. From
the valve chamber 85 fluld under pressure flows
to the quick action reservoir 18 in the pipe bracket
§ through passage 96. If for any reason, the
pressure of fluld in the emergency valve cham-
ber 85 and quick action reservoir 18 should build
up more rapidly than it does in the emergency
reservoir 9, fluld under pressure will flow from
the passage 96 to the passage 58 past the ball
check valve 98 and through passage 97. Since the
passage 58 is open to both the emergency reser-
voir 9 and auxiliary reservoir 7, the pressure of
fluld in the emergency valve chamber 85 and
quick action reservoir will equalize into the emer-
gency and auxiliary reservoirs, thus preventing
an overcharge of the quick action reservoir.

In the full release position of the triple valve
device, the brake cylinder 8 is open to the atmos-
phere through pipe and passage 19, passage #71
in the pipe bracket § and triple valve device,
cavity 46 in the main slide valve 36 of the triple
valve device and restricted brake cylinder ex-
haust passage 48 leading to the usual retaining
valve device (not shown) which is normally car-
ried in cut-out position to permit the free dis-
charge of fluid from the passage #8 to the at-
mosphere,

The connected quick service chambers 22 and
66 are open to the atmosphere through the choke
plug 23 in the filler member 21 in the triple valve
device, passages 24 and 28, cavity 44 in the main
slide valve 36, passage 45 in the main slide valve

. 138 1s closed.
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and cavity 46, which latter cavity, as just de-
scribed, is open to the atmosphere.

The diaphragm chamber 11 of the combined
inshot and quick service modifying valve device
3 is open to the atmosphere by way of passage
18 and brake cylinder passage 18, so that the
spring 14 acts to maintain the dlaphragm 73

flexed outwardly and, through the medium of a

valve stem, maintains the valve 82 open against
the opposing pressure of the light spring 83.

With the emergency piston 92 in release posi-
tion, the spring 120 acts to maintain the valye 84
seated on the seat rib 181 so that communication
from the valyve chamber 95 to the piston chamber
With this communication thus
maintalned closed, the piston 129 will be in its
normal position as shown, so that the spring 123
acts to maintain the supply valve 121 closed and
a spring {40 acts to maintain the quick action
valve 131 closed.

With the equipment thus charged with fluid
under pressure, a service application of the
brakes is effected upon a gradual reduction in
brake pipe pressure in the usual well known
manner, which results in a corresponding redue-
tion in the pressure of fluid in the triple valve
piston chamber 32, the emergency piston cham-
ber 98 and chamber 62 in the quick service valve
device 2.

Upon s light reduction in the pressure of fluid
in the triple valve piston chamber 32, fluid un-
der pressure in the slide valve chamber 38 shifts
the triple valve piston 34 and thereby the aux-

‘ilary slide valve 37 toward the right hand and

relative to the main slide valve 36. In thus mov-
ing, the piston 34 closes the feed groove 136 so as
to prevent back flow of fluid under pressure from
the valve chamber 38 to the piston chamber 32,
and the auxiliary slide valve 37 laps the port 41 in
the main slide valve 36 to prevent back flow of
fluid from the emergency reservoir 9 to the valve
chamber 38 and further, the auxiliary slide valve
uncovers the usual service port i4f in the main
slide valve. After the feed groove 136 and port
41 are closed and the service port 141 opened, a
shoulder 142 on the rear end of the piston stem
45 operatively engages the rear end of the main
slide valve 36.

Upon a predetermined but light and definite
reduction in brake pipe pressure and consequent-
ly in the pressure of fluid in the chamber 62 in
the quick service valve device 2, fluld under pres-
sure in the diaphragm chamber 10, as supplied
from the chamber 39 and auxiliary reservoir, acts
to flex the diaphragm 60 inwardly, causing the
quick service valve 61 to be unseated against
the opposing pressure of the spring-pressed mem-
ber 64, With the valve 81 thus unseated, fiuid
under pressure is vented from the chamber §2 and
consequently from the brake pipe to the con-
nected quick service chambers 66 and 22. ‘This
produces a limited local quick service reduction
in brake pipe pressure for effecting the accelera-
tion of the movement of the local triple valve
parts to service application position and for ef-
fecting the acceleration of the movement of the
triple valve parts and of the quick service de-
vice on the next car of the train. Since the
triple valve device and quick service valve de-
vice on each car will operate in a similar manner,
a quick serial response to the brake pipe reduc-
tion is transmitted from one car to the next
throughout the length of the train.
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-quick. service flow of fluid from the brake pipe

valve piston chamber 32, consequently the fluid
under pressure in the valve chamber 38 insures
the prompt movement of the triple valve piston
34 to service position, shifting both the main
and auxiliary slide valves to service position. The
piston in service position seals against the gasket
28. It will here be understood that in the old K
type of triple valve device, the piston 34 and slide
valves operated thereby had an emergency posi-
tion and that since in this present equipment
these triple valve parts do not have an emergency
position, the gasket 29 serves to stop the piston
and associated slide valves in service position.

Just before the piston engages the gasket 2%

in its travel toward application position, the end
of the projection 52 of the piston 34 engages one
end of the member 28 mounted in the triple valve
cap 26, and while the piston continues to move
toward the gasket, sald projection shifts the
member 28 toward the right hand against the
opposing pressure of the spring 21.

The main slide valve 36 in service position laps
the passage 25 and a further local reduction in
brake pipe pressure is effected by the fiow of fluid
to the brake cylinder 8 by way of the open quick
service valve 61, passage 65, quick service cham-
ber 66, passage 61, past the ball check valve 68,
passage §9, restricted passage 87, passage 86, valve
chamber 81 in the valve device 3, past the open
valve 82, passage 80, diaphragm chamber T7, pas-
sage 18 and passage and pipe 19. The reason for
effecting this further local reduction in brake
pipe pressure is to insure the maintenance of the
piston and slide valves in service position for a
sufficlent period of time to cause an effective
brake cylinder pressure to be developed. This
flow of fluid from the brake pipe to the brake
cylinder is limited to a slow rate by the restricted
passage 871, the reason for restricting the flow
being to dampen or smooth out surges of fluid
in the brake pipe which may have been caused by
the initial local venting of fluid from the brake
pipe to the quick service chambers 66 and 22.

Further, with beth slide valves in service po-
sition, the service port 141 in the main slide valve
36 registers with ‘the passage 41 and since, as be-
fore described, the auxiliary slide valve 37 has
previously uncovered this port, fluid under pres-
sure flows at a rapid rate from the slide valve
chamber 38 and connected auxiliary reservoir T
to the brake cylinder 8 by way of the service port
t41, passage 47, passage 84, past the ball check
valve 85, passage 86, valve chamber 8f in the
combined inshot and quick service modifying
valve device 3, past the open valve 82, passage 80,
diaphragm chamber 7T, passage 18 and passage
and pipe 19, thus an application of the brakes is
initiated. From the passage 47 fluid under pres-
sure may also flow to the brake cylinder through
the restriction 88 in the passage 719 and through
the passage and pipe T9. )

Now when a predetermined fluid pressure has
been developed in the brake cylinder, say for
instance a pressure of ten pounts, by the flow
of fluid as above described, fluid at brake eylinder
pressure in the diaphragm chamber 11 in the
valve device 3, causes the diaphragm 713 to flex
inwardly, permitting the spring 83 to act to seat
the valve 82, thus closing off communication from
the brake cylinder passage 47 to the brake cylin-
der and from the brake pipe to the brake cylin-
der by way of the diaphragm chamber T1 in the
valve device 3, consequently closing off the fiow
of fluid from the auxiliary reservoir to the brake
eylinder by way of the valve 61 and the further

S

to the brake cylinder.

Wwith the valve 82 of the valve device 3 seated,
the further flow of fluid from the auxiliary res-
ervoir to the brake cylinder is at & restricted rate

"as governed by the flow area of the restricted

portion 88 of the passage 19, .

It is desirable that the final quick service re-
duction in brake pipe pressure be continued until
the aforementioned predetermined brake cylinder
pressure has been developed, consequently the
quick service valve 61 must remain open for a
predetermined time after the triple valve parts
have been shifted to service position. In order
to prevent the premature operation of the quick
service valve device 2 to close off the final quick
service flow of fluid from the brake pipe to the
brake cylinder, I provide the passage Tl with the
restriction T2 which so restricts the back flow of
fluid from the diaphragm chamber 10 in the
quick service valve device to the chambers 38
and 38 when the pressure of fluid in these cham-
bers is reducing by the flow of fluid to the brake
cylinder, that the pressure of fluid in the cham-
ber 10 will not reduce to that of the fluid in- cham-
ber 62 until said period of time has elapsed, thus
the pressure of fluid in the chamber 70 will act
to maintain the quick service valve in quick serv-
ice venting position. Now when the pressures of
fluid on the opposite sides of the flexible dia-
phragm 60 are substantially equal, the spring-
pressed member 64 acts to seat the valve 61, thus

" closing off communication from the chamber 62
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and consequently from the brake pipe to the quick
35

service bulbs 66 and 22.

In effecting an application of the brakes it is

desired to gather the slack in the train as gently
as possible and to accomplish this, it is the prac-
tice to make an initial light reduction in brake
pipe pressure, and after the slack has gathered
to make a second heavier reduction in brake pipe
pressure.

When, after the light reduction in brake pipe
pressure has been effected and the brake valve
device is moved to lap position in the usual well
known manner, the pressure of fluid in the valve
chamber 38 of the triple valve device and auxil-
iary reservoir is reduced, by the flow of fluid there-
from to the brake cylinder 8, to a point slightly
below the pressure of fluid in the piston chamber
32, and the triple valve piston 34 will be caused
to move inwardly, shifting the auxiliary slide valve
317 relative to the main slide valve 36 to cover the
service port 14{, thus closing off the further flow
of Auid to the brake cylinder. With the flow of
fluid to the brake cylinder thus closed off, the
piston 34 will come to a stop when the stem 35
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thereof engages the front end of the main slide

valve 36, The movement of the triple valve pis-
ton from application position toward lap position
is initiated by the action of the spring 21.
Now if the second reduction in brake pipe pres-
sure is effected, the triple valve piston 34 will
move from lap position to service application po-
sition, shifting the auxiliary slide valve 31 to
again uncover the service port 141, so that fluid
under pressure will again flow from the auxiliary
reservoir 1 to the brake cylinder 8 and thus in-
crease the brake cylinder pressure. . :
It will here be seen that since the combined
inshot and quick service modifying valve device
3 functions to close the communication from the
brake pipe to the brake cylinder when the brake
cylinder pressure developed is about ten pounds
upon the effecting of the initial light reduction
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in brake pipe pressure, no quick service action
will occur when the triple valve piston 34 and
slide valve 31 move from service lap position to
application position. It will be further noted
that the valve device 8 also closes the communi-
cation through which fluld under pressure is
adapted to flow from the auxiliary reservoir 7 to
the brake cylinder at a fast rate, so that the rate
at which the brake cylinder pressure is developed
is now governed by the rate of the flow of fluid

"~ past the restriction 88 in the passage 19 leading
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to the brake cylinder.

It will be understood that, upon effecting a
service reduction in brake pipe pressure and upon
the effecting of the local quick service reduction
in brake pipe pressure, the several parts of the
emergency valve device 4 will remain in their
normal position as shown in the drawing for the

reason that the port 138 in the emergency piston

92 will permit the flow of fluid from the valve

"chamber 95 and connected quick action reservoir

16 at as fast a rate as fluid under pressure is dis-
charged from the brake pipe, so that a fluid pres-
sure differential sufficient to move the piston is
not permitted to develop.

To effect the release of the brakes after a ser-
vice application, fluid under pressure is supplied
to the brake pipe 6 and flows from the brake pipe
to the several parts of the equipment in substan-
tially the same manner as before described in

connection with the initial charging of the equip-

ment.

In supplying fluid under pressure to the brake
pipe to effect the release of the brakes, it is cus-
tomary to initially turn-the usual brake valve
device to release position in which fluid under
pressure is supplied, by way of the brake valve
device, directly from the main reservoir (not
shown) to the brake pipe and then, after a prede-
termined interval of time, which is varied ac-
cording to the length of the train, the brake valve
device is turned to running position, in which
latter position, the pressure of fluid supplied to
the brake pipe is reduced to that normally car-
ried in the brake pipe by the usual feed valve
device (not shown).

The initial supply of fluid at high pressure to
the brake pipe rapidly increases the brake pipe
pressure on the cars at the front end of the train
and at or near the locomotive the brake pipe
pressure may be increased to substantially that
carried in the main reservoir. This high head of
pressure at the front end of the train is adapted
to cause a rapid flow of fluid under pressure
toward the rear end of the train, which serves to
accelerate the release of the brakes and the
charging of the brake equipment on the cars at
the rear end of the train. )

The rapid increase in brake pipe pressure on
the cars at the front end of the traln builds up
a pressure differential on the emergency piston 92
which causes the piston to move in the direction
toward the left hand against the opposing pres-
sure of the spring 120 and into sealing engage-
ment with an annular gasket i40. Upon such
movement, the end of the finger 108 of the yoke
carried by the piston engages and unseats the
valve 109 against the opposing pressure of the
light coil spring fil. With the valve 189 un-
seated, if the brake cylinder pressure is higher
than brake pipe pressure, such as is the case

“after an over-reduction in brake pipe pressure

has been effected, fluid under pressure will flow

‘from the brake cylinder to the brake pipe by way

of pipe and passage 19, past the ball check valve

2,048,327 _
-89, ball check valve chamber 90, passage 112, ball

check valve chamber 113, passage 115, past the
ball check valve 116, passage 117, valve chamber
110, past the unseated valve 109, and emergency

piston chamber 83, thus accelerating the recharge -

of the brake pipe.  If the brake pipe pressure is
higher than brake cylinder pressure the ball
check valve 118§ preverits back fiow of fluid from
the brake pipe to the brake cylinder.

Further, the rapid increase in brake pipe pres-
sure on the cars at the front end of the train also
builds up a pressure differential on the triple
valve piston 34 which causes the piston and there-
by the slide valves 36 and 37 to move to retarded

-release position against the opposing pressure of

the retarded release spring §1. With the triple
valve piston 34 in retarded release position, the
flow area of the feed groove is reduced so that the
flow of fluid from the piston chamber 32 to the

15

valve chamber 38 and auxiliary reservoir 71 is 20

restricted and with the slide valves 36 and 37 in

-retarded release position, fluid under pressure is

supplied from the fully charged emergency reser-

voir 9 to the auxiliary reservoir T by way of pipe-

and passage §6, passage 55 in the triple valve
cap 19, choke (37, passage 43, cavity 42 and port
41 in the main slide valve 36, valve chamber 38,

* chamber 39 and passage and pipe 40. Since the

flow of fluid from the brake pipe to the auxiliary
reservoir T is thus restricted and fluid under
pressure is supplied from the emergency reser-
voir to the auxiliary reservoir, only a small
amount of fluid will flow from the brake pipe

“to the auxiliary reservoir, consequently a greater

amount of fluid will flow toward the rear end of
the train than would otherwise be the case, with
the result that the release of the brakes and the
charging of the equipment at the rear end of the
train is accelerated.

With: the emergency piston 82 in sealing en-
gagement with the gasket 140, fluid under pres-
sure supplied to the emergency piston chamber

flows to the valve chamber 95 through the re-

stricted branch 139 of the port 138 in the piston
and from the chamber 95 fluid thus supplied flows
to the quick action reservoir 16 through passage
86. The volume of the valve chamber 95 and of
the quick action reservoir 16 is not great, and
even though the flow area of the branch 139 of
the port in the piston is small, there is the tend-
ency of carging said chamber and reservoir on
the cars at the front end of the train to a pres-
sure greater than that normally carried in the
brake pipe. However, an overcharge of the res-
ervoir and chamber is not permitted, since the
passage 96 connecting the chamber and reser-
voir is connected, past the ball check valve 88 and
through passage 97, to the passage 56 leading to
the emergency Treservoir., This prevents the
pressure in the chamber and quick action reser-
voir from ever exceeding emergency reservoir
pressure, which at no time becomes higher than
brake pipe pressure. It will here be noted that if
it were possible to overcharge the chamber 95
and quick action reservoir 16, the emergency pis-
ton would tend to operate to effect an undesired
emergency application of the brakes when the
brake pipe pressure reduces to normal upon the

" movement of the brake valve device from release

to running position.

In the retarded release positlon of the triple
valve device [, the brake cylinder 8 is open to
the atmosphere through pipe and passage 19,
past the ball check valve 89, through ball check
valve chamber 80, passages 81 and 47, cavity 46
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in the main slide valve 36 of the triple valve de-

_vice, a retarded release choke 142 in the main
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slide valve, a cavity 143 in the main slide valve
and the passage 48, It will thus be seen that
the passage 91 by-passes the restriction 88 in the
passage 19 so that the rate at which fluld is
vented from the brake cylinder to the atmosphere
to provide a slow release of the brakes at the

front end of the train is controlled by the re-

tarded release choke 142,
When the valve 109 of the emergency valve de-

_vice is open and the pressure of fluid in the brake

cylinder reduces below that of the fluid in the
brake pipe, the ball check valve 1#6 prevents
back flow of fluid from the brake pipe to the
brake cylinder cr atmosphere. ’

Fluid under pressure is also vented from the
diaphragm chamber 1T of the combined inshot
and quick service modifying valve device 3 by
way of passage 18 and passage 79 open to the

- gtmosphere. When the pressure of fluid in cham-

ber 11 reduces slightly below the pressure of the
spring 14, said spring acts to deflect the dia-
phragm inwardly, thereby unseating the valve
82, thus opening communication from the brake
cylinder passage 47 to the brake cylinder 8 and
also opening communication from the quick serv-

ice passages 69 and 54 to the brake cylinder by .

way of the restricted passage 8T.

Fluid. under pressure is also vented from the
quick service chambers 66 and 22 by way of the
choke plug 23 in the member 21 of the triple
valve device, passage 24, passage 25, cavity 44
in the main slide valve, passage 45 in the main
slide valve and cavity 46.in the main slide valve,
the latter cavity being open to the atmosphere as
before described.

In releasing the brakes after the brake valve
device is moved from release to running position,
and the fluid pressures on opposite sides of the
emergency piston 92 become substantially equal,
the -spring 120 acts to shift the piston to its
normal position as shown in Fig. 1 of the draw-
ing in which the flow of fluid from the piston
chamber 93 to the chamber 92 and quick action
reservoir 16 is by way of both branches of the
passage 138, the branch 139 being no longer
effective to alone control the rate of flow. Upon
movement of the piston, thé finger 108, carried
by the piston yoke, permits the spring {11 to act
to seat the valve 109, thus closing communica-
tion from the brake cylinder to the brake pipe.
Further, when the fluid pressures on opposite
sides of the triple valve piston 34 become sub-
stantially equal, the retarded release spring 5l
acts to shift the piston 34 and slide valves 36
and 37 from retarded release position to full
release position. With the piston in full release
position, the portion of the feed groove 136 hav-
ing the greatest flow area connects the piston
chamber 32 to the valve chamber 38 and due to
this, the recharge of the auxiliary reservoir .7
will be at the normal rate.

In the full release position of the triple valve
device, the brake cylinder passage 471 is open
directly to the exhaust passage 48 by way of the
cavity 46 in the main slide valve 36, so that the
final release of fluid under pressiire from the
brake cylinder may be at the usual rate.

In releasing the brakes after a service applica-
tion, the relatively slow rate of increase in brake
pipe pressure at the rear end of the train causes
the triple valve devices on the cars at the rear

- end of the train to move only to full release posi-

tion, the flow of fluid through the feed groove

7

136 being such as to prevent a sufficient differen-
tial being developed on the piston to cause it to
compress the retarded release spring b1, conse-
quently the triple valve devices on the cars at
the rear end of the train will not assume re-
tarded release position.

In the full release position of the triple valve
device on each car of the train, fluid under pres-
sure is supplied from the emergency reservoir 9
to the auxiliary reservoir T at the same time as
fluid is supplied from the brake pipe fo the
auxiliary reservoir through the feed groove 136,
thereby accelerating the charging of the auxil-
iary reservoir up to equalization with the emer-
gency reservoir, after which both reservoirs are

‘charged to brake pipe pressure by fluid under

pressure flowing through the feed groove 136.

It will here be understood that on the cars at
the rear end of the train where, in releasing the
brakes, the rate of increase in brake pipe pres-
sure is slow, the emergency piston 92 will not be
shifted from the position in which it is shown
in Fig. 1. '

To effect an emergency application of the
brakes, fluid under pressure is suddenly vented
from the brake pipe 6 which, of course, results
in the sudden venting of fluid from the con-
nected triple valve piston chamber 32 and emer-
gency piston chamber 93. The triple valve de-
vice now operates to supply fluid under pressure
from the auxiliary reservoir to the brake cylinder
passage in substantially the same manner as be~
fore described in connection with a service appli-
cation of the brakes.

At substantially the same time as the triple
valve device moves to application position upon
an emergency reduction in brake pipe pressure,
fluid at quick action chamber pressure, acting
on one side of the emergency piston 92, causes
said piston to move toward the right hand into
sealing engagement with a gasket 144. 'This
movement of the piston is yieldably opposed by
the action of the spring 106. .

The emergency piston 92, as it is thus shifted,
rhoves the valve 84 away from the seat rib 101,
so that fluid under pressure from the chamber 95
and connected quick action reservoir 16 now flows
to the quick action piston chamber 133, by way of
passage 134, and causes the piston (29 to move
toward the right hand into sealing engagement
with a gasket 145. The piston, as it is thus
moved, engages the ends of the stems 126 and
130 of the emergency supply valve 121 and vent
valve 131 respectively, and through the medium
of said stems, opens the valves.
~ With the vent valve 131 open, fluid under pres-
sure is suddenly vented locally from the brake
pipe by way of passage 58, vent valve chamber
132 and a chamber {46 open to the atmosphere.
This sudden local venting of fluid under pressure
from the brake pipe is effected for the purpose
of serially transmitting emergency action
throughout the length of the train in the usual
well known manner.

With the emergency supply valve open, fluid
under pressure is supplied from the emergency
reservoir 9 to the passage 47 by way of pipe and

passage 56, emergency supply valve chamber 122,

past the open supply valve 121 and a fluted por-
tion of its stem, chamber 124, passage 125, past
the ball check valve |14, ball check valve chamber
113, passage (12, ball check valve chamber 90
and passage 8i.

Fluid under pressure thus supplied from the
auxiliary reservoir 1 and emergency reservoir 9
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to the passage 471, flows at a rapid rate to the
brake cylinder 8 by way of passage 84, past the
ball check valve 85, passage 86, valve chamber 81
in the combined inshot and quick service modi-
fying valve device 3, past the open valve 82, pas-
sage 80, diaphragm chamber 11, passage 18 and
passage and pipe 79. Now when the brake cyl-
inder pressure has been increased to approxi-
mately ten pounds, fluid at brake cylinder pres-
sure in chamber 17 causes the diaphragm 13 to
flex outwardly against the opposing pressure of
the spring 74, permitting the spring 83 to act to

seat the valve 82. With the valve 82 seated, the .

rapid flow of fluid to the brake cylinder is closed
off and the further flow of fluid from the aux-
iliary and emergency reservoirs will be by the
way of passage 41, restriction 88 and passage and
pipe 19.

It will thus be noted that the valve device 8
functions to first permit a rapid flow or inshot
of fluide under pressure to quickly provide an
effective brake cylinder pressure during the train
slack gathering period and to then close off the
rapid flow to the brake cylinder, so that a high
emergency brake cylinder pressure will be de-
veloped more slowly.

With the valve 94 of the emergency valve un-
seated, fluid under pressure is gradually vented
from the quick action reservoir 16 and valve
chamber 95 to the atmosphere through the re-

‘stricted port in the quick action piston 129, cham-
ber 121, passage 128 and chamber {46. The rate .

at which the quick action chamber pressure re-
duces is, however, slow enough to insure the pis-
ton 129 holding the vent valve 131 and emergency
supply valve {21 open until the complete venting
of fluid under pressure from the brake pipe is ac-
complished and the emergency reservoir, aux-
iliary reservoir and brake cylinder pressures
equalize. It will here be noted that upon the
venting of fluid under pressure from the cham-
ber 95 and the quick action reservoir (6, the
check valve 98 prevents back flow of fluid from
the emergency reservoir passage 56 to the passage
96 connecting the chamber 95 and quick action
reservoir.

Upon the substantially complete venting of
fluid from the quick action piston chamber 133
and consequently from the quick action reservoir
16 and chamber 95, the springs 123 and 140 act
to seat the valves 121 and (3l respectively. As
the valves are thus seated, the stems thereof ac-
tuate the piston {29 to its normal position as
shown in Fig. 1. With the valve 121 seated, com-
munication from the emergency reservoir 9 to the
brake cylinder is closed, and with the valve 131
seated, communication from the brake pipe to
the atmosphere is closed.

To effect a release of the brakes after an emer-
gency application, fluid under pressure is sup-
plied to the brake pipe 6§ and flows to both the
triple valve piston chamber 32 and to the emer-
gency piston chamber 93. The triple valve piston
34 is subject on one side to fluid at reduced aux-
iliary reservoir pressure in the valve chamber 38
and the emergency piston 92 is subject on one
side to fluid at substantially atmospheric pressure
in the valve chamber 95, consequently, upon a
slight but definite increase in brake pipe pres-
sure, sufficient differential is created on the emer-
gency piston to start moving the piston and valve
94 toward the left hand, so that the piston 92
is moved to its extreme left hand or back dump
position. When in its travel toward back dump
position, the piston 92 reaches its normal posi-
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tion as shown in PFig. 1, the valve 94 is seated,
closing off communication from the chamber 95
to the quick action chamber {33, and just prior
to the piston sealing against the gasket, the finger

- 108 - of the emergency piston yoke engages and -

unseats the valve 109, establishing communica-
tion through which fluid under pressure flows
from the brake cylinder to the brake pipe.

Fluild under pressure supplied to the triple
valve piston chamber 82 causés the triple valve
parts to move to release position, after which the
charging of the brake equipment and the release
of fluid under pressure from the brake cylinder
to the atmosphere occurs in substantially the
same manner as before described in connection
with the release of the brakes after a service
application. .

The combined inshot and quick service modi-
fying valve device will, as described in connéction
with the release of the brakes after a service ap-
blication, assume its normal position in releasing
the brakes after an emergency application.

In controlling a train on a descending grade,
it is customary to “cycle” the brakes, 1. e., to
alternately effect an application of the brakes and
a recharge of the equipment while a partial re-
lease of the brakes is being effected through the
retaining valve device not shown, said device be-
Ing turned to brake cylinder pressure retaining
position preparatory to the train descending the
grade.

With the retaining valve device in retaining po-
sition and the first application of the brakes
initiated, the several parts of the equipment will

function to effect an application of the brakes"

in the same manner as before described in con-

nection with the effecting of a service application
of the brakes. )

10

When it is desired to recharge the equipment,

fluld under pressure is again supplied to the brake
pipe in the usual manner, causing the triple
valve device to function to connect the brake
cylinder to the exhaust passage 48 in substan-
tially the same manner as before described in
connection with the release of the brakes after
a service application,

When the brake cylinder pressure is reduced
to a predetermined degree, say for instance to
twenty pounds, the retaining valve device func-
tions in the usual manner to prevent the further
exhaust of fluid from the brake cylinder. It will
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here be noted that fluid under pressure is also re-

tained in the quick service chambers 22 and 66
due to the action of the retaining valve device.

With the brake cylinder pressure retained at .

55

twenty pounds, the valve 82 of the combined in- .

shot and quick service modifying valve device 3
is maintained closed, so that upon the next reduc-
tion in brake pipe pressure there will be no quick
service venting of fluid from the brake pipe to the
brake cylinder, the only quick service venting of
fluid from the brake pipe being that to the par-
tially charged quick service chambers 22 and 66.
The degree of the local quick service reduction in
brake pipe pressure will be in accordance with
the pressure retained in the chambers 22 and €6

65

and will consequently be less than upon the first

application when the reservoirs are at atmos-
pheric pressure. This modified quick service re-

duction in brake pipe pressure insures against ©

too high a brake cylinder pressure being de-
veloped upon a reapplication of the brakes.
When the triple valve device moves to service
position, the flow of fluid to the brake cylinder
will be by the way of the restriction 88 and pas-
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.ssge and pipe 19, the seated valve §2 preventing

the rapid flow of fluid to the brake cylinder.
This alternate applying and releasing of the
brakes may be contintued as long as desired, after
which a complete release of the brakes may be
effected by turning down the retaining valve de-

. vice to cut-out position when a full recharge of

10

the equipment may be obtained in the same man-
ner as in releasing after a service application.
In Fig. 2 of the drawing a modification of the

" combined inshot and quick service modifying

o
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_ball check valve 114, through the ball check
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valve device 3 is illustrated which is adapted to
close off the rapid flow of fluid to the brake
cylinder when, in effecting a service application
of the brakes, the brake cylinder pressure is in-
creased to approximately ten pounds and to close
off the rapid flow to the brake cylinder when, in
effecting an emergency application of the brakes,
the brake cylinder pressure is increased to a pre-
determined higher pressure, say for instance to:

.fifteen pounds.

The details of this modified form of the valve
device 3 are for the most part identical with
those of the valve device 3 shown in Fig. 1. The

‘modified form of the valve device as shown In

Fig. 2 besides comprising all of the parts of the
device shown in Fg. 1 also comprises an addi-
tional spring 147 and a plunger piston 148 having
s plunger portion {49. :

The spring 147 is disposed within the coil of
the spring ‘14 and is interposed between the
flexible diaphragm 18 and the end of the plunger
portion 148. At one side of the plunger piston

148 there is a chamber 158, which is open to the .

atmosphere by way of the spring chamber 7§
and passage 1§, and at the other side of the piston
there is a chamber 181, which is constantly open
to the chamber 124 in the emergency valve de-
vice through a passage 152. With the several
parts of the brake equipment in any position ex-
cept emergency position, the chamber (24 and
consequently the plunger piston chamber (81 is at
atmospheric pressure, due to such chambers be-
ing open, in the release position of the equipment,
to the atmosphere through passage 28, past the

valve chamber 113 and passage 112. With the
piston chamber 184 thus at atmospheric pressure,
the plunger piston will be in its normal position
as shown and the spring 147 will be expanded to
its free length so that the resistance it may
offer to the inward flexing of the diaphragm 713
is negligible.

When a service application of the brakes is
initiated, fluld under pressure will flow at a rapid
rate to the brake cylinder until the brake cylin-
der pressure has increased to approximately ten
pounds, which pressure causes the diaphragm
13 to flex inwardly against the resistance offered
by the spring 14 and permits the spring 83 to act
to seat the valve 81 and thus close off the rapid
flow of fluid to the brake cylinder. It will be
noted that in effecting a service application of
the brakes and in releasing the brakes after a
service application, the operation of the valve
device is substantially the same as that of the
corresponding device shown in Fig. 1.

When an emergency application of the brakes
is initiated, fluld under pressure supplied to the
chamber 124 in the emergency valve device 4
upon the unseating of the emergency valve 121,
flows by way of passage 182, to the plunger pis-
ton chamber 151. Fluid under pressure thus sup-

plied to the chamber 151 causes the plunger pis-

“release of the brakes, are broadly claimed in said

9

ton 148 to move inwardly and compress the
spring 141. The additionsl] resistance which the
compressed spring {47 now offers to the inward
flexing of the diaphragm 73 prevents the valve
82 from being seated until the brake cylinder §
pressure has been increased to approximately
fifteen pounds. o

In releasing the brakes after an emergency
application, fluid under pressure is vented from
the plunger piston chamber 1§f and as a con- 10
sequence, the spring 141 acts to return the
plunger piston to its normal position as shown in
Fig. 2. Now when the brake cylinder pressure has
reduced slightly below the value of the spring
74, the valve 82 will again be unseated in the 18
same manner as described in connection with the
form of the device shown in Fig. 1. ‘

It will be understood that with the valve de-
vice 3 shown in Fig. 1 the rapid inshot of fluid to
the brake cylinder in effecting both a service 20
and an emergency application of the brakes will
continue until a brake cylinder pressure of ap-
proximately ten pounds is developed and that
with the valve device shown in Fig. 2, the rapid
inshot of fluld to the brake cylinder, in effecting 25
a service application of the brakes will continue
until a brake cylinder pressure of ten pounds is
developed, and that In effecting an emergency
application, the rapid inshot will continue until a
brake cylinder pressure of approximately fifteen 30
pounds is developed.

It 15 to be understood that while the operating
characteristics of the equipment of the present
application are quite similar to those of the
equipment of my pending application, Serial No. o
612,465, flled May 20, 1932, the means for impart-
ing such characteristics to the equipments differ
in' many respects. However certain features
which relate to both equipments such as the re-
lease insuring feature, the control of the loecal
quick service reduction in brake pipe pressure in
effecting an application of the brakes, and the
supplying of fluld under pressure from the brake
cylinder to the brake pipe for facilitating the

pending application, the clalms of the present ap-
plication being limited to specific features not
present in the equipment disclosed in the pend-
ing application. .

While two illustrative embodiments of the in-
vention have been described in detall, it is not
my intention to limit its scope to these embodi-
ments or otherwise than by the terms of the ap-
pended claims,

Having now described my invention, what I
claim as new and desire to secure by Letters Pat-
ent, is:

1. In & fluid pressure brake equipment for a
car of a train, the combination with a brake pipe 60
and a brake cylinder, of a valve mechanism oper-
ated upon a gradual reduction in brake pipe pres-
sure for supplying fluid under pressure to the
brake cylinder for effecting a service application
of the brakes and operated upon a sudden reduc- 68
tion in brake pipe pressure for supplying fluid
under pressure to the brake cylinder for effecting
an emergency application of the brakes, means
providing an initial rapid inshot of fluid under
pressure to the brake cylinder both in a service 70
and an emergency application of the brakes and
operative, regardless of the position of the brake
equipment in the train, upon a predetermined in-
crease in brake cylinder pressure both in a service
and an emergency application of the brakes for 76
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restricting ‘the rate of the final flow of fluid to
the brake cylinder. :

2. In a fluid pressure brake equipment for a car
of a train, the combination with a brake pipe and
a brake cylinder, of a valve mechanism operated
upon a gradual reduction in brake pipe pressure

for supplying fluid under pressure to the brake

cylinder for effecting a service application of the
brakes and operated upon a sudden reduction in
brake pipe pressure for supplying fluid under
pressure to the brake cylinder for effecting an
emergency application of the brakes, means
adapted to restrict the flow of fluid to the brake
cylinder, and means providing for an initial rapid
inshot of fluid under pressure o the brake cylin-
der both in a service and an emergency applica-
tion of the brakes and operated, regardless of
the position of the brake equipment in the train,
upon an increase in brake cylinder pressure in

. effecting both a service and an emergency ap-

plication of the brakes for rendering the first
mentioned means effective to restrict the final
flow 'of fluid to the brake cylinder.

3. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cylin-
der, of a valve mechanism operated upon a grad-
ual reduction in brake pipe pressure for supply-
ing fluid under pressure to the brake cylinder for

" effecting a service application of the brakes and
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operated upon a sudden reduction in brake pipe
pressure for supplying fluid under pressure to the
brake cylinder for effecting an emergency ap-
plication of the brakes, fluid under pressure being
initially supplied both in effecting a service and an
emergency application through a communication
permitting a rapid fiow and through a restricted
communication, and means operated upon a pre-
determined increase in brake cylinder pressure
for cutting off the communication through which
fluid flows to the brake cylinder at a fast rate,
said restricted communication restricting the final
flow of fluid under pressure to the brake cylinder.

4. In a fluid pressure brake equipment, the

-combination with a brake pipe and a brake cylin-

der, of a valve mechanism operated upon a grad-
ual reduction in brake pipe pressure for supply-
ing fluid under pressure to the brake cylinder for
effecting a service application of the brakes and
operated upon a sudden reduction in brake pipe
pressure for supplying fluid under pressure to the
brake cylinder for effecting an emergency appli-
cation of the brakes, means normally establish-
ing a communication through which fluid under
pressure initially flows to the brake cylinder at a
fast rate and operated upon an increase in brake
cylinder pressure in effecting both a service and
an emergency application of the brakes for clos-
ing said communication, and means restricting
the final flow of fiuid to the brake cylinder when
said communication is closed.

5. In a fluid pressure brake equipment, the
combination with a brake pipe and s brake cylin-
der, of a valve mechanism operated upon a grad-
ual reduction in brake pipe pressure for supply-
ing fAluid under pressure to the brake cylinder for
effecting a service application of the brakes and
operated upon a sudden reduction in brake pipe
pressure for supplying fluid under pressure to the
brake cylinder for effecting an emergency appli-
cation of the brakes, a restricted passage and an-
other passage through which fluild under pres-
sure supplied by said mechanism flows at a rapid
rate to the brake cylinder, and means operated
upon an increase in brake cylinder pressure in
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effecting both a service and an emergency appli-

cation for closing off the flow of fluid to-the brake

cylinder through said other passage, to provide
& final slow flow of fluid to the brake cylinder.
6. In a fluid pressure brake equipment, the
combination with a brake pipe and & brake cylin-
der, of a valve mechanism operated upon a grad-
ual reduction in brake pipe pressure for supply-
ing fluid under pressure to the brake cylinder for
effecting a service application of the brakes and

‘operated upon a sudden reduction in brake pipe

pressure for supplying fluid under pressure to the
brake cylinder for effecting an emergency ap-
plication of the brakes, a restricted passage and
another passage through which fluid under pres-
sure supplied by said mechanism flows at a rapid
rate to the brake cylinder, and means operated
upon an Increase in the pressure of fluid in said
other passage in effecting both a service and an
emergency application of the brakes for closing
off the flow of fluid through said other passage,
to provide a final slow flow of fluld to the brake
cylinder. .

7. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cylin-
der, of a valve mechanism operated upon a
gradual reduction in brake pipe pressure for sup-

plying fluid under pressure to the brake cylinder-

for effecting a service application of the brakes
and operated upon a sudden reduction in brake
pipe pressure for supplying fluid under pressure
to the brake cylinder for effecting an emergency
application of the brakes, a restricted passage and
another passage through which fluid under pres-
sure supplied by said mechanism flows at a rapid
rate to the brake cylinder, and means operated
upon a predetermined increase in the pressure of
fluid in said other passage in effecting both a
service and an emergency application of the
brakes for closing off the flow of fluid through
said other passage, to provide a final slow flow of
fluid to the brake cylinder.

8. In a fluld pressure brake equipment, the
combination with a brake pipe and a brake cylin-
der, of a valve mechanism operated upon a
gradual reduction in brake pipe pressure for sup-
plying fluid under pressure to the brake cylinder
for effecting a service application of the brakes
and operated upon a sudden reduction in brake
pipe pressure for supplying fluld under pressure
to the brake cylinder for effecting an emergency
application of the brakes, means for controlling
the flow of fluild under pressure to the brake
cylinder to provide two rates of increase in brake
cylinder pressure in effecting both service and
emergency applications of the brakes, said means
comprising a normally open valve past which fluid
under pressure supplied by said valve mechanism
initially flows to the brake cylinder in effecting
both a service and an emergency application of
the brakes, means operated upon a predetermined
increase in brake cylinder pressure for closing said
valve, and means restricting the final flow of fluid
to the brake cylinder when said valve is closed.

9. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cylin-
der, of a valve mechanism operated upon a
gradual reduction in brake pipe pressure for sup-
plying fluid under pressure to the brake cylinder
for effecting a service application of the brakes
and operated upon a sudden reduction in brake
pipe pressure for supplying fluld under pressure
to the brake cylinder for effecting an emerg ney
application of the brakes, and means operated
upon a predetermined increase in brake cyl}nder.
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pressure in effecfing a service application of the
brakes for varying the rate of flow of fluid to the
brake cylinder and operated upon a different pre-
determined increase in brake cylinder pressure
in effecting an emergency application of the

brake cylinder.

* 10. In a fluid pressure brake equipment, the
.combination with a brake pipe and a brake cylin-
der, of a valve mechanism operated upon a grad-
ual reduction in brake pipe pressure for supplying
fluid under pressure to the brake cylinder for
effecting a service application of the brakes and
operated upon a sudden reduction in brake pipe
" pressure for supplying fluid under pressure to the
brake cylinder for effecting an emergency appli-
cation of the brakes, and means operated upon
a' predetermined increase in brake cylinder pres-
sure in effecting. a service application of the
. brakes for varying the rate of flow of fluid to the
brake cylinder and operated upon a greater in-
crease in brake cylinder pressure in effecting an
emergency application of the brakes for varying
the rate of flow of fluid to the brake cylinder.

11. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cylin-
der, of a valve mechanism operated upon & grad-
ual reduction in brake pipe pressure for supplying
fluld under pressure to the brake cylinder for
effecting a service application of the brakes and
operated upon a sudden reduction in brake pipe
pressure for supplying fluid under pressure to the
brake cylinder for effecting an emergency appli-
cation of the brakes, and means operative in
effecting both a service and an emergency appli-
cation of the brakes for varying the rate of in-
crease in brake cylinder pressure, sald means
being operated upon the development of a pre-
determined brake cylinder pressure in effecting
a service application and operated upon the de-
velopment of a different predetermined brake
cylinder pressure in effecting an emergency appli-
cation of the brakes. o
. 12. In a fuid pressure brake equipment, the
combination with a brake pipe and a brake cylin-
der, of a valve mechanism operated upon a grad-
ual reduction in brake pipe pressure for supplying
fluid under pressure to the brake cylinder for
effecting a service application of the brakes and
operated upon a sudden reduction in brake pipe
pressure for supplying fluid under pressure to the
brake cylinder for effecting an emergency appli-
cation of the brakes, and means operated upon an
increéase in brake cylinder pressure in effecting
both a service and an emergency application of
the brakes for varying the rate of flow of fluid
under pressure to the brake cylinder, said means
being responsive to & lower brake cylinder pres-
sure in effecting a seivice application than in
effecting an emergency application.

13. In a fluid pressure brake equipment, the
combinat:ion with a brake pipe and a brake cylin-
der, of a valve inechanism operated upon a grad-
‘ual reduction in brake pipe pressure for supply-
ing fluid under pressure to the brake cylinder for
effecting a service application of the brakes and
operated upon a sudden reduction in brake pipe
- pressure for supplying fluid under pressure to the
brake cylinder for effecting an emergency appli-
" cation of the brakes, valve means normally estab-
lishing communication through which fluid under
‘pressure suppiied by sald valve mechanism flows
‘to the brake cylinder at a rapid rate in effecting
both a” service and an emergency application of
the brakes and operated upon an increase in the
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brakes for varying the rate of flow of fluld to the

11

pressure of fluid supplied through said communi-
cation for closing off the rapid flow of fluid
through the communication, said valve means
belng responsive to a predetermined pressure in
said communication in effecting a service applica-
tion of the brakes and to a predetermined higher
pressure in effecting an emergency application of
the brakes. '

14. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cylin-
der, of a valve mechanism operated upon a
gradual reduction in brake pipe pressure for sup-
plying fluid under pressure to the brake cylinder

‘for effecting a service application of the brakes

and operated upon a sudden reduction in brake
pipe pressure for supplying fluid under pressure
to the brake cylinder for effecting an emergency
application of the brakes, valve means normally
establishing a communication through which
fluid under pressure is supplied to the brake cylin-
der in effecting both a service and an emergency
application of the brakes and operated upon an
increase in the pressure of fluid supplied through
sald communication for closing off the rapid flow
of fluid through the communication, said valve
means being responsive to a predetermined pres-
sure in sald communication in effecting a service
application of the brakes and to a predetermined
higher pressure in effecting an emergency appli-
cation of the brakes.

15. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cylin-
der, of a valve mechanism operated upon a grad-
ual reduction in brake pipe pressure for supplying
fluid under pressure to the brake cylinder for
effecting a service application of the brakes and
operated upon a sudden reduction in brake pipe
pressure for supplying fluid under pressure to the
brake cylinder for effecting an emergency appli-
cation of the brakes, a normally open valve past
which fluid under pressure supplied by said valve
mechanism flows to the brake cylinder at a fast
rate in effecting both a service and an emergency
application of the brakes, means normally main-
taining said valve open and operated upon an in-
crease in the pressure of fluid supplied to the
brake cylinder for closing said valve, means
yleldably resisting the closing of said valve, means
operated upon initiating an emergency applica-
tion of the brakes for increasing the resistance
of the first mentioned means, and means for
restricting the flow of fluid to the brake cylinder
when said valve is closed. .

16. In a fluld pressure brake equipment, the
combination with a brake pipe and a brake cylin-
der, of a valve mechanism operated upon a grad-
ual reduction in brake pipe pressure for supplying
fluid under pressure to the brake cylinder for
effecting a service application of the brakes and
operated upon a sudden reduction in brake pipe
pressure for supplying fluid under pressure to the

" brake cylinder for effecting an emergency appli-

cation of the brakes, a normally open valve past
which fluid under pressure supplied by said-valve
mechanism flows to the brake cylinder at a fast
rate in effecting both a service and an emergency
application of the brakes, means normally main-
taining sald valve open and operated upon an in-
crease in the pressure of fluid supplied to the
‘brake cylinder for closing said valve, means
yieldably resisting the closing of said valve, means
operated by fluid under pressure supplied by said
valve mechanism in effecting an emergency ap-
plication of the brakes for increasing the resist-
ance of the first mentioned means, and means for

10

15

20

30

35

40

45

b5

60

85

70

5




10

18

50

12

restricting the flow of fluid to the brake cylinder
when said valve is closed.

17. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cylin-
der, of a valve mechanism operated upon a grad-
ual reduction in brake pipe pressure for supplying
fluid under pressure to the brake cylinder for
effecting a service application of the brakes and
operated upon a sudden reduction in brake pipe
pressure for supplying fluid under pressure to the
brake cylinder for effecting an emergency appli-
cation of the brakes, a normally open valve past
which fluid under pressure supplied by said valve
mechanism flows to the brake cylinder at a fast
rate in effecting both a service and an emergency
application of the brakes, means normally main-
taining said valve open and operated upon an
increase in the pressure of fluid suppled to the
brake cylinder for closing said valve, spring means
vieldably resisting the closing of said valve, means
operated in effecting an emergency application of
the brakes for increasing the resistance of said
spring means, and means for restricting the flow
of fluid to the brake cylinder when said valve is
closed.

18. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cylin-
der, of a triple valve device operated upon a
gradual reduction in brake pipe pressure for sup-
plying fluid under pressure to the brake cylinder
to effect a service application of the brakes, an
emergency valve device, said triple valve device
and emergency valve device being operated upon
a sudden reduction in brake pipe pressure for
supplying fluid under pressure to the brake cylin-
der to effect an emergency application of the
brakes, means for controlling the flow of fluid to
the brake cylinder to provide two rates of increase
in brake cylinder pressure in effecting both service
and emergency applications of the brakes, said
means comprising a normally open valve past
which fluid under pressure supplied by either said
triple valve device or said triple valve device and
emergency. valve device initially flows at a fast
rate to the brake cylinder, and means operated
upon an increase in brake cylinder pressure for
closing said valve, and means for restricting the
final flow of fiuid to the brake cylinder when said
valve is closed.

19. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cylin-

- der, of a brake controlling valve mechanism oper-

55
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70
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ated upon a reduction in brake pipe pressure for
supplying fluid under pressure to the brake cylin-
der to effect an application of the brakes, means
operated upon a service reduction in brake pipe
pressure for locally venting fluid under pressure
from the brake pipe, and means operated accord-
ing to brake cylinder pressure for cutting off the
local flow of fluid from the brake pipe and to vary
the rate of flow of fluid supplied by said’ brake
controlling valve device to the brake cylinder.
20. In a fluid pressure brake, the combination
with a brake pipe and a brake cylinder, of a brake
controlling valve device operated upon a reduc-
tion'in brake pipe pressure for supplying fluid
under pressure to the brake cylinder, and valve
means for controlling a communication through
which said valve device supplies fluld to the brake
cylinder and through which fluid is vented from
the brake pipe in effecting a service applicatiocn
of the brakes, said valve means being operated by
an increase in brake cylinder pressure for cutting
off said communication and thereby closing off
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the flow of liquid from the brake pipe to the brake
cylinder.

21. In a fluld pressure brake equipment, the
combination with a brake pipe and a brake cylin-
der, of a brake controlling valve mechanism
operated upon a reduction in brake pipe pressure
for supplying fluid under pressure to the brake
cylinder to effect an application of the brakes,
means operated upon a service reduction in brake
pipe pressure for effecting a local reduction in
brake pipe pressure, and means operated upon an
increase in brake cylinder pressure for cutting off
the local reduction in brake pipe pressure and for
varying the rate of flow of fluid supplied by said
brake controlling valve mechanism to the brake
cylinder. .

22. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cylin-

der, of a brake controlling valve mechanism op- -

erated upon a reduction in brake pipe pressure
for supplying fluld under pressure to the brake
cylinder to effect an application of the brakes,
means operated upon a service reduction in
brake pipe pressure for effecting a.local reduc-

* tion in brake pipe pressure, and means operated

upon & predetermined increase in brake cylinder
pressure for cutting off the local reduction in
brake pipe pressure and for varying the rate of
flow of fluid supplied by said brake controlling
valve mechanism to the brake cylinder.

23. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cyl-
inder, of a brake controlling valve mechanism
operated upon a reduction in brake pipe pres-
sure for supplying fluid under pressure to the
brake cylinder to effect an application of the
brakes, means operated upon a reduction in
brake pipe pressure for effecting a local reduc-
tion in brake pipe pressure, valve means nor-
mally establishing communication = through
which fluid under pressure locally vented from
the brake pipe flows and through which fluid
under pressure supplied by said brake controlling
valve mechanism flows to the brake cylinder,
and another communication through which fluid
under pressure supplied by said brake control-

ling valve mechanism is adapted to flow to the

brake cylinder, and means for restricting the
flow of fluid through the last mentioned com-
munication, said valve means being operated
upon a predetermined increase in brake cylinder
pressure for regulating the local venting of fluid
under pressure from the brake pipe and for ren-

dering the restricting means effective to alone

control the rate of flow of fluld to the brake
cylinder.

24. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cyl-
inder, of a brake.controlling valve mechanism
cperated upon a reduction in brake pipe pres-
sure for supplying fluid under pressure to the
brake cylinder to effect an application of the
brakes, means operated upon a reduction in
brake pipe pressure for effecting a local reduc-
tion in brake pipe pressure, valve means normal-
ly establishing communication through which
fluid under pressure locally vented from the
brake pipe flows and through which fluid under
pressure supplied by said brake controlling valve
mechanism flows to the brake cylinder, and an-
other communication through which fluid under
pressure supplied by said brake controlling valve
mechanism is adapted to flow to the brake cyl-
inder at a restricted rate, said valve means be-
ing operated upon a predeftermined increase in
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brake cylinder pressure for cutting off the com=-
munication through which fluid is vented from
the brake pipe and through which fluid is sup-
plied by said brake controlling valve device to
the brake cylinder,

- 25, In a fluid pressure brake equipment, the
combination with a brake pipe, a brake cylinder,
and a triple valve device operated upon a re-
duction in brake pipe pressure for supplying
fluid under pressure to the brake cylinder and
operated upon an increase in brake pipe pres-
sure for releasing fluid under pressure from the
brake cylinder, of an emergency valve device op-
erated upon a sudden reduction in brake pipe
pressure for supplying fluid under pressure to
the brake cylinder to effect an emergency appli-
cation of the brakes, a poppet valve normally
closing & communication from the brake cylin-
der to the brake pipe, and means included in

-said emergency valve device and operated

upon an increase in brake pipe pressure for actu-
ating said poppet valve to open the communica-
tion from the brake cylinder to the brake pipe.

26. In a fluid pressure brake equipment, the
combination with a brake pipe, a brake cylinder,
and a triple valve device operated upon a reduc-
tion in brake pipe pressure for supplying fluid
under pressure to the brake cylinder and op-
erated upon an increase in brake pipe.pressure
for releasing fluid under pressure from the
brake cylinder, of an emergency valve device op-
erated upon a sudden reduction in brake pipe
pressure for supplying fluid undeér pressure to
the brake cylinder to effect an emergency appli-
cation of the brakes, a poppet valve normally
closing a communication from the brake cylin-
der to the brake pipe, means included in said
emergency valve device and opérated upon an
increase in brake pipe pressure for actuating
said poppet valve to open the communication
from the brake cylinder to the brake pipe, and
means preventing back flow of fluid from the
brake pipe to the brake cylinder when said pop-
pet valve is open and brake pipe pressure is
higher than brake cylinder pressure.

27. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cyl-
inder, of an emergency valve device comprising
an emergency valve operable to supply fluid un-
der pressure to the brake cylinder, a piston op-
erable by fluid under pressure for actuating said
valve, an emergency bpiston subject to brake
pipe pressure, a valye actuated by said piston
upon an emergency reduction in brake pipe
pressure for supplying fluid under pressure for
operating the first mentioned piston, said emer-
gency piston having a normal position in which
the last mentioned valve is seated and being
niovable to an inner position relative to the last
mentioried valve upon an increase in brake pipe
pressure, and means actuated by said piston as it
is moved to said inner position for connecting
the brake cylinder to the brake pipe.

28. In a fuid pressure brake equipment, the
combination with a brake pipe and a brake cyl-
inder, of an emergency valve device comprising
an emergency valve operable to supply fluid un-
der pressure to the brake cylinder, a piston op-
crable by fluid under pressure for actuating said
valve, an emergency piston subject to brake pipe
pressure, a valve actuated by said piston upon
an emergency reduction in brake pipe pressure
for supplying fluid under pressure for operating
the first mentioned piston, said emergency
piston having a normal position in whlch\ the

last mentioned valve is seated and being movable
to an inner position relative to the last men-
tioned valve upon an increase in brake pipe
pressure, means actuated by sald piston as it is
moved to said inner position for connecting the &
brake cylinder to the brake pipe, and means pre-
venting back flow of fluld from the brake pipe
to the brake cylinder when the connection from

- the brake cylinder to the brake pipe is estab-

lished and brake pipe pressure is higher than 10
brake cylinder pressure.

29, In & fluid pressure brake equipment, the
combination with a brake pipe and a brake cyl-
inder, of an emergency valve device comprising

. 'a normally seated poppet valve operable to sup- 15

ply fluid under pressure to the brake cylinder
in effecting an emergency application of the
brakes, means including an emergency piston
operated upon a sudden reduction in brake pipe
pressure  for actuating said valve, said emer- 20
gency piston having a normal position and be-
ing movable inwardly beyond sald normal posi-
tion upon an increase in brake pipe pressure, and
means operated by said piston as it is moved
inwardly from its normal position for establish- 256
ing communication from the brake cylinder to
the brake pipe.

30. In a fluid pressure brake equipment, the
combination with a brake pipe and a brake cyl-
inder, of an emergency valve device comprising 30
an emergency valve operable to supply fluid un-
der pressure to the brake cylinder to effect an
emergency application of the brakes, a piston
for operating said valve, a normally seated valve
operable to supply fluid under pressure for op- 35
erating sald piston, an emergency piston oper-
ated upon a sudden reduction in brake pipe
pressure for operating the last mentioned valve
to supply fluid under pressure to operate the
first mentioned piston, means for gradually vent- 40
ing fluid under pressure from one side of the
first mentioned piston, and means for seating
said emergency valve and moving the first men-
tioned piston to its normal position upon sub-
stantially the complete venting of fluid from said 45
side of the first mentioned piston.

31. In a fluid pressure brake equipment, the
combination with a brake pipe and means op-
erative to locally vent fluid under pressure from
the brake pipe, of a triple valve device com~ 50
prising a salvaged casing having a recess from
which a quick action mechanism has been re-
moved and which is open at one end, a mem-~
ber inserted in said recess, and a cap secured
to said casing clamping sald member to said 55
casing and closing the open end of said re-
cess, said member and cap defining a chamber
into which fluid under pressure locally vented
from the brake pipe is adapted to flow.

32. In a fuid pressure brake equipment, the 60
combination with a brake pipe and means op-
erative to locally véent fluid under pressure from
the brake pipe, of a triple valve device com-
prising a salvaged casing having a recess from
which a quick action mechanism has been re- 65
moved and which is open at one end, a member
inserted In said recess, &4 cap secured to said
casing clamping said member to said casing and
closing the open end of said recess, said mem-
ber and cap defining a chamber into which fluid 70
under pressure locally vented from the brake
pipe is adapted to flow, and means normally
establishing communication from said chamber
to the atmosphere.

33, In a fiuid pressure brake equipment, the 75
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combination with a brake pipe and means op-
erative to locally vent fluld under pressure from
the brake pipe, of a triple valve device compris-
ing a salvaged.-casing having a recess from which

5 & quick action mechanism has been removed
and which is open at one end, a member in-

serted In said recess, a cap secured to sald cas-
" ing clamping sald member to said casing and
closing the open end of said recess, said mem-

10 ber and cap defining a chamber into which fluid

under pressure locally vented from the brake pipe
is adapted to flow, means normally estnbllshlnx
communication from said chamber to the atmos-
phere, and a restriction in sald communication.

15 34. In a fluid pressure brake equipment, the

combination with a brake pipe and means op-
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erative to locally veht fluld under pressure from v

the brake pipe, of a triple valve device compris-
ing a salvaged casing having a recess from which
a quick action mechanism has been removed
and which is open at one end, a member in-

.serted in sald recess, a cap secured to said cas-

ing clamping sald member to said casing and
closing the open end of said recess, said mem-

‘ber and cap defining a chamber into which fluid

under pressure locally vented from the brake
pipe is adapted to fiow, means normally estab-

. lishing communication from said chamber to

the atmosphere, and means mounted in said

10

member for restricting the flow of fluid fmm sald .

chamber.
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