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This invention relates to fluid . pressure
brakes, and more particularly to means for
delaymor the build up of brake cylinder pres-
sure on cars at the head end of the train, so

+ as to prevent severe shocks, due to the run-

) ning in of the slack in the train, when the

br akes are applied on cars at-the head end of
the train in advance of applying the brakes
on cars at the rear end of the train. =

One object of our invention is to provide
improved means for delaying the build up of
pressure in the brake cylinder on cars at the
head end of a train.

Other objects and advantages will appear
in the following more detailed description of
the invention.

In the accompanying drawings; Fig. 1isa
diagrammatic sectional view of a car fluid

... Dressure brake equipment embodying our in-

. vention, and showing the parts in normal re-

lease position and as assumed at the head end
of the train in releasing after a seérvice ap-
phcauon Fig. 2 a similar view of the equip-

. Ient shown in Fig. 1, but showing the parts

“1in service appllc‘ltlon position on carg at the

head end of the train; Fig. 3 a view of the
elector cut-out portion of the equipment
shown in Fig. 1, showing the parts in the

. positions assumed on cars at the rear end

. of the train in releasing after a service apbh-

cation; Fig, 4 a view smnlar to Fig. 3, show-
ing the Dalts in the positions assumed on cars
at tue rear end of the train, when a service

. application of the brakesis eﬁ'ec‘,ed' and Fig.

~- 5 a sectional view of a delay valve dev1ce

which may be employed to initially delay the
bund up of pressure in the brake cylinder.
The eqmpment may comprise a triple valve

~ device 1, an emergency valve device 2, a se-

- lector cut-out valve device 3, a selector pilot

valve device 4, an inshot bulh 5, an auxiliary
reservoir 6, a brake pipe 7, an emeroency res-
ervoir §,a brake cylinder 9, and a quick action

_ reservoir 10.

The trivle valve device 1 comprlses a cas-
ing 11, which is secured to a a pipe bracket 12
and which has a piston chamber 13 connected
through passages 14 and 15 with brake pipe 7
and containing piston 16.

side of piston 16 is a valve chamber 17 con-

At the opposite -

nected through passages 18 and 19 Wlth aux-

iliary reservoir 6 and containing a main slide
valve 20 and a graduating slide valve 21
adapted to be.operated by piston 16, through

‘piston stem 22.

The triple valve device is of the retarded
release type, and consequently is provided
with a4 retarded: release stop member 23,
which is adapted to engage the rear end of
the piston stem 22-and which is pr 0V1ded with
a luo 24, adapted to engage the main slide
valve 20.” Movement of the stop member 23
by piston stem 22 is opposed by a 0011 spring

25.

The selectm cut-out valve dev1ce 3 and the
selector pilot valve device 4 are contained in
a casing 26 secured-to the pipe bracket 12, and
the valve ‘device 8 comprises flexible " dia-
phragms 27 and 28 connected together by a
stem 29, said stem being adapted £ operate a

60

65

70

slide Valve 30. The valve chamber 81 inter-

mediate said diaphragms is open to the at-
mosphere through port 32. : A rocking pin
38 engages the valve 30 and is subject to the
pressure of a coil spring 34, so as to yield-
ingly press said valve to-1ts seat.

- The selector pilot valve device 4 comprises
a flexible diaphragm 85 having a stem 36 for
operating a slide valve 87. A stop member 38,
subject to the pressure of a coil spring 39

75

80

yleld ngly opposes downward movement of

stem 36.

Chamber 40 at the outer ffzce of diaphragm
98 is connected to passage 41 leading to the
seat of slide valve 387, and chamber 42 at the
outer face of d1aphragm 27 is connected to
passage 43, also leading to the seat of slide
valve 37. Chamber 44, “at the outer face of

-diaphragm 35 is connected to the brake pipe

7, through passage 15, and valve chamber 45
is connected to the aumhaly reservom 6,

'through passages 18 and 19.

~The emergency valve device 2 comprises a
casing 46 secured to the pipe bracket 12
and having a piston chamber 47 connected
to the brake pipe 7 through passages 48 and
13 and containing piston 49, carrying a stem
50. The stem 50 is adapted fo operate a main
slide valve 51 and an aumhary valve 52, con-
tained in valve chamber 53. Said valve cham.
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ber 53 is connected, through passage 54 with
quick action reservoir 10. A yielding stop
member 55 opposes outward movement of
piston 49, beyond service position.

In operation, when the brake pipe is
charged with fluid under pressure, if the
triple valve piston 16 be in full release posi-
tion, as shown in Fig. 1, fluid under pressure

flows through the feed groove 56 to valve

chamber 17 and thenee through passages 18
and 19 to the auxiliary reservoir 6. The valve
chamber 45 of the selector pilot valve device

4 is also charged with fluid under pressure -
through passage 18. -The emergency res-.

ervoir 8 is charged with fluid under pressure
from valve chamber 17, through port 57 in
main slide valve 20 and passages 58 and 59.
Fluid under pressure from the brake pipe 7
also flows through passage 48 to piston cham-
ber 47 of the emergency valve device 2 and
thence through passage 60 past check valve
61to valve chamber 53. Fluidunder pressure
from valve chamber 53 flows through passage
54 to quick action reservoir 10. .

If the triple valve piston 16 be in retarded
release nosition, the valve chamber 17 and
the auxiliary reservoir 6 are charged with
fluid under pressure through the feed groove
62, which has a more restricted flow area than
the groove 6.

According to our invention, means are pro-
vided whereby the rate of build up of pres-
sure in the brake cylinder on cars at the
head end of the train is slowed down, so that
the brakes on the cars at the rear of the train
will be applied more nearly in synchronism

* yyith the brakes on cars at the head end of the

40

45

50
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train and for this purpose, the selector cut-
out valve device 3 is provided having one
position in which the rate of flow to the
brake cylinder in effecting a service applica-
tion of the brakes is restricted, and another
position in which the -usual full rate of flow
18 permitted.

The operation of the selector cut-out valve
device is controlled by the selector pilot valve
device 4, which in turn is operated according
to the rate of increase in brake pipe pressure.

In starting out from a station or terminal,
a service application of the brakes is usually
made fo test the brakes of the train and when
the brake pipe pressure is reduced to effect a
service application of the brakes, the fluid
pressure in chamber 44 of the selector pilot
valve device 4 is also reduced, so that on every
car of the frain, the diaphragm 35 is flexed
upwardly by the higher pressure in the valve
chamber 45 to the position shown in Figs. 2
and 4. Now when the brake pipe pressure is
increased to effect the release of the brakes, the
rise in brake pipe pressure on cars at the rear
of the train is only sufficient to move the dia-
phragm- 35, until the stem 86 engages the
yielding stop 38. ST

On account of the lost motion between the

1,879,669

stem 36 and the slide valve 37, the slide valve
37 will not be shifted from the position shown
in Fig. 2, so that on cars at the rear of the
train, the slide valve 37 will be set in this po-
sition. On carg at the front end of the train,
however, where the rise in brake pipe pressure
is rapid, the diaphragm 85 will be flexed
downwardly, beyond the position shown in
Tig. 3, against the resistance of the spring
stop 38, so that slide valve 87 is shifted to

~the position shown in Fig. 1, which is there-

fore the position in which the slide valve 37

remains on cars at the head end of the train,

it being noted that although the diaphragm
35 and the stem 36 moves back to the normal
position shown in Fig. 1, when the fluid pres-
sures on opposite sides of the diaphragm 35
equalize, that is, the brake pipe and auxiliary
reservoir pressures, the lost motion between
the stem 36 and the slide valve 87 prevents the
stem from moving the slide valve.

On cars at the rear end of the train, where

the slide valve 37 is moved to the position
shown in Fig. 3 in releasing the brakes, cham-
ber 40 is connected through passage 41, and
eavity 64 in slide valve 37 with exhaust port
65, so that chamber 40 is at atmospheric pres-
sure. Chamber 42 is connected, through pas-
sage 48, and cavity .66 in slide valve 37 with
passage -67. Passage 67 leads to the seat of
slide valve 20 and in releasing the brakes
1s open to exhaust cavity 68,sothat fluid under
pressure is supplied to passage 67, when the
brake cylinder 9 is connected to the exhaust
cavity 68, through passage 69, passage 70 con-
taining the choke 71, and passage 72. At the
same time, fluid is being exhausted from the
brake cylinder, through cavity 68 and exhaust
passage 73, containing the choke 74, but this
does not prevent the initial flow of fluid from
the brake cylinder to passage 67.
- As a result, on cars at the rear end of the
train, the chamber 40 of the selector cut-out
valve device is vented to the atmosphere,
while fluid under pressure from the brake cyl-
inder is supplied to chamber 42, so that the
diaphragms 27 and 28 are shifted to the right
from the normal position, the slide valve 30
being thus moved to the position shown in
Fig. 8. As the pressure in the brake cylin-
der reduces to atmosphere by flow through
the exhaust cavity 68 and the exhaust port 73;
the pressure in chamber 42 also reduces to at-
mospheric pressure, so that the diaphragms
27 and 28 will return to their normal posi-
tion, as shown in the drawings, due to their
inherent resiliency, the lost motion between
the slide valve 80 and the stem 29, permitting
this movement. The slide valve 30, how-
ever, is maintained in its position of adjust-
ment by the pressure of spring 34 acting on
the valve 30, through the pin 33.

On cars at the head end of the train, when
the slide valve 37 is moved to the position
shown in Fig. 1, chamber 40 is connected to
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passage 67, through cavity 66 in slide valve
87, and passage 41, so that fluid under pres-
sure from the brake cylinder is now supplied
to chamber 40, in releasing the brakes.

Chamber 49 is connected to exhaust port 65,

through passage 43 and cavity 64 in slide -

valve 37, so that the fluid pressure in cham-
ber 40 will shift the diaphragms 27 and 28 to
the left from the normal position. The slide
valve 80 is thus moved to the position shown
in Fig. 1, and is held in this position by the
pressure of spring 84. * The diaphragms 27
and 28 return to the normal position, as the
pressure in the chamber 40 reduces to atmos-
phere with the brake cylinder by flow
through the exhaunst port 73, the lost motion
Letween the slide valve 80 and the stem 29
permitting this movement.

Tt will now be seen that when the train
starts out from a station or terminal after
the brakes have been applied and then re-
leased, the slide valve 37 on cars at the head
end of the train will be positioned as shown
in Fig. 1, while on cars at the rear end of
the train, the slide valve 37 will be positicned
as shown in Fig. 2. With the slide valve 87
positioned on the head cars, as shown in Fig.
1, the inshot bulb 5 is connected through pass-
age 63 with valve chamber 45, so that said
bulb will be charged from said valve cham-
ber with fiuid at auxiliary reservoir pressure.

With the parts adjusted as above de-
scribed, when a reduction in brake pipe pres-
sure is effected, the triple valve piston 16
moves to service position, as shown in Fig. 2,
the triple valve device being of the type in
which the piston makes full traverse in ef-
fecting a service application of the brakes.
Fluid under pressure is then supplied
through port 25 in the main slide valve 20 to
passage 2 and thence through passage 70 and
choke T1 to passage 69 and the brake cylin-
der, so that fluid under pressure is supplied
to the hrake cylinder at a restricted rate. -

The diaphragm 85, which is more sensitive
to movement than the triple valve parts, is
initially flexed upwardly when the brake
pipe pressure is reduced, so that slide valve
37 is shifted to the position shown in Fig. 2,
on all cars of the train. In this position,
passage 63, leading to the inshot bulb 5, is
cennected, through cavity 76 in slide valve
87, with passage 77, leading to the seat of
slide valve 30 and containing a non-return
check valve 78. :

On cars at the head end of the train, the
passage 77 is connected, through cavity 79 in
selector slide valve 80 with passage 80, which
passage is connected, through a cavity 81 in
a blanking pad 82 with passage 69. Fluid
under pressure is thus 1nitially supplied from
the normally charged inshot bulb 5 to the
brake cylinder 9, and at a rate and in suffi-
cient volume to insure that the brake cylins
der piston will be moved out beyond the usu-

-3

al leakage grooves around the brake cylinder

‘piston, and then the choke 71 must supply

the-additional fluid pressure required to move
the brake cylinder piston far enough to cause
the brake shoes to engage the car wheels.

On cars at the rear end of the train, when
the slide valve 30 of the selector cut-out valve
device is in the position shown in Fig. 4, the
cavity 79 in said slide valve connects passage

80 with passage 83, the passage 83 leading di-

rectly to passage 70, so that the choke 71 is
by-passed, and fluid under pressure is sup-
plied at an unrestricted rate to the brake cyl-
inder from passage 70, through passage 83,

cavity 79, passage 80, cavity 81, and passage

69. : : ,

Xt will thus be seen that retardation of the
cars at the head end of the train by apply-
ing the brakes is:delayed, so that time is pro-
vided to permit the brakes to be applied on
cars at the rear end of the train, and conse-
quently, excessive shocks, due. to the run-
ning in of the slack, are avoided.

The check valve 78 in the passage 77, pre-
vents back flow from the brake cylinder to
the inshot bulb 5, after the bulb has equal-
ized into the brake cylinder: co

In order to permit-the free release of fluid
from the brake cylinder at the rate provided

by the triple valve device, a' passage 84, con- **

taining a check valve 85, connects passage 80
with passage 83, so that in releasing, fluid
can flow from the ‘brake cylinder through
passage 80, passage. 84, and passage 83 to

passage 70, as well as through the choke 71, -~

thus permitting the choke T4 to regulate the
rate at which fluid is released from the brake
cylinder. A

If it is desired to permit a more rapid build

up of brake cylinder pressure on cars at the A8

head end of the train, after the brakes have
been applied on cars at the rear end of the
train, a hold back valve device similar to that
disclosed in the penaing application of Clyde

C. Farmer, Serial No. 471,161, filed July 28, -*

1930, may be employed.

Such a valve device is shown in Fig. 5 of
the drawings, and comprises a. casing 86
adapted to be applied to the pipe bracket 12

in place of the Wanking pad 82, In said cas- *
ing is disposed a flexible diaphragm 87, sub-
ject on one side to the pressure of a coil spring -

88. Carried by the diaphragm 87 is a valve
89, which is adapted to control communica-

tion from chamber 90 to a passage 91, leading

to passage 70 and containing a choke 92.
Passages 80 and 69 register respectively with
passages 93 and 94 in the casing 86, which
open into chamber 90. :

With the hold back valve device applied, -
fluid under pressure will initially flow to the

brake cylinder by way of the choke 71 and
through passage 69 in the same manner as
hereinbefore described, but as soon as: the
pressure in chamber 90 has been increased

70
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72
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sufficiently to overcome the pressure of spring
88, which pressure is only attained after the
brakes have been applied on cars at the rear
end of the train, the diaphragm 87 will be
flexed upwardly, so as to unseat the valve 89
and thereby permit flow of fluid under pres-
sure from passage 70, through passage 91,
chamber 90, and passage 94 to passage 69.
Thus an increased rate of flow of fluid un-
der pressure to the brake cylinder is pro-
vided after the brake cylinder pressure has
been ‘built up to a predetermined degree.

In high speed service, it is not essential to
retard the application of the brakes on cars
at the head end of the train, and means may
therefore be provided for cutting out the
slow build up of brake cylinder pressure at
the head end. For this purpose, an addi-
tional flexible diaphragm 95 is provided, the
chamber 96 at the outer face of which is con-
nected, through passage 59 with the emer-
‘gency reservoir. 8,

The diaphragm 27 carries a stem 97, which
1is adapted to be engaged by a member 98,
5 Iovable with the diaphragm 95, and a spring

99 acts through a follower 100 and the mem-
ber 98 on the diaphragm 95, in opposition
to the pressure in chamber 96.
In low speed service, a lower pressure is
- usually carried than in high speed service,
such as seventy pounds in low speed service,
and ninety pounds in high speed service.
- The spring 99 is such that a pressure of sev-
enty pounds in chamber 96 will not deflect
‘gg the diaphragm 95, but a pressure of ninety
pounds will defiect the diaphragm.

E."\

Cn

The emergency reservoir is charged from-

the brake pipe as hereinbefore described, so

. that the pressure in chamber 96 corresponds

30 with the standard pressure carried in the

brake pipe.

When the brake pipe pressure is raised to

ninety pounds for high speed service, the cor-

. responding pressure in chamber 96 deflects

45 the diaphragm 95 against the pressure of

spring 99 and the stem 97 is then shifted to

the right, so that the diaphragms 27 and 28

and slide valve 80 are shifted to the right

to the position in which the slow build up is

+ prevented on cars at the head end of the

train, and consequently the brakes arve ap-

plied at the same rate of build upon all the

cars of the train. :

When the brake pipe pressure is reduced

5 at a service rate, the emergency piston 49

moves out to engage the stop 55 and the

auxiliary valve 52 is moved so that port 101

in slide valve 51 is uncovered. Fluid under

. pressure is then vented from the valve cham-

ber 53 and the quick action reservoir 10 to

exhaust port 108, to prevent further move-
ment of piston 49 to emergency position.

‘When the brake pipe pressure is reduced

at an emergency rate, the piston 49 is quickly

shifted to-its -outer emergency position,

1,879,669

against the resistance of the spring stop 55,
moving the main valve 51 so that passage 102,
leading to emergency reservoir passage 59, is
connected, through cavity 104 in slide valve
51, with passage 70. Fluid under pressure is
thus supplied to- the brake cylinder from
the emergency .reservoir 8, in addition to
fluid under pressure supplied by operation
of the triple valve device from the auxiliary
reservoir to the brake cylinder, so that an
emergency high pressure application of the
brakes is effected, the rate of flow of fluid
from both reservoirs being controlled accord-
ing to the position of the selector valve de-
vice in substantially the same manner as be-
fore described in connection with a service
application of the brakes. :
When the brake pipe pressure-is increased
to effect the release of the brakes by moving
the brake valve handle.to full release posi-
tion, in the usual manner, the valve chamber
53 of the emergency valve device 2 and the
quick action reservoir 10 may become over-
charged with fluid under pressure, so that
when the brake valve handle is moved to
running position, the pressure in the brake

ried in the brake system, may result in the
higher or overcharge pressure in the valve
chamber 53, causing the operation of the
emergency valve device to effect an emer-
gency- application of the brakes when not
intended.: C :

In order to prevént overcharging of the
quick action valve chamber 53 under the
above circumstances, a passage 105, con-
nected to the quick action reservoir 10 leads
to the seat of the pilot slide valve 87. When
the brake pipe pressure is increased to effect
the release of the brakes, on cars at the head
end of the train, when the brake pipe pres-
sure is temporarily increased above normal,
the diaphragm 35 is moved downwardly,
against the resistance of the spring stop 38,
so that the slide valve 87 assumes the position
shown in Fig. 1. In this position, passage
105 registers with port 106 in slide valve 87,
so that the quick action reservoir 10 is now
connected . with valve. chamber 45. Valve

chamber 45 is open to the auxiliary reservoir, 3

and consequently, the volume of the auxiliary
reservoir being relatively large, the quick ac-
tion reservoir 10 and the emergency valve
chamber 53 are prevented from becoming
overcharged. _ :

By means of my invention, when an appli-
cation of the brakes is effected, the build up

~of pressure in the brake cylinders on cars at

the forward end of the train is retarded while
the pressure in the brake cylinders on cars at
the rear end of the train is permitted to build
up at a more rapid rate, so .that the brake
cylinder pressure on cars at the forward end
of the train will not be built up in advance
of the built-up of brake cylinder pressure on

%0

5

‘80

pipe. reducing to the normal pressure car- .
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cars at the rear end of the train, to such an
extent as to permit the slack in the train to

run in at an excessive rate and thus cause:
_severe and damaging shocks.

Means are also provided for supplying
fluid under pressure from a reservoir of lim-
ited capacity to the brake cylinders on cars
at the front end of the train, so as to ensure

_that the brake cylinder pistons will be moved
out beyond the usual leakage groove, which

might otherwise not be the case, due to the
slow rate at which fluid under pressure 1s

supplied to the brake cylinders on cars at the

front end of the train,

- YWhile one illustrative embodiment of the
invention has been described in detail, it 1s
not our intention to limit its scope to- that
embodiment or otherwise than by the terms

_of the appended claims.

20

(LI
<

40

GO

Having now described our invention, what
we claim as new and desire to secure by Let-
ters Patent, 1s: '

1. In a fluid pressure brake, the combina-

_tion with a brake pipe, and a brake cylinder,

of a chamber normally charged with fluid
under pressure, valve means operative upon a
reduction in brake pipe pressure for effecting
the equalization of fluid under pressure from

“said chamber into the brake cylinder, and
. means operative on cars at the head end of

the train for establishing communication
through which fluid is supplied from the
chamber to the brake cylinder and operative

“on cars at the rear end of the train for cut-
“ting off said communicatlon.

9. Tn a fluid pressure brake, the combina-
tion with a brake pipe, and a brake cylin-
der, of a chamber normally. charged with

fluid under pressure, valve means operative.

upon a reduction in brake pipe pressure for
effecting the equalization of fluid under pres-
sure from said chamber into the brake cylin-
der, and means operated upon a rapid in-

_crease in brake pipe pressure for establishing
_ communication through which fluid is sup-

plied from the chamber to the brake cylinder.

3. In a fluid pressure brake, the combina-
tion with a brake pipe, auxiliary reservoir,
brake cylinder and a triple valve device op-
erated upon a reduction in brake pipe pres-
sure for supplying fluid under pressure from
the auxiliary reservoir to the brake cylinder,
of a chamber adapted to be charged with
fluid under pressure, a valve mechanism hav-
ing one position in which communication is
established through which fluid is supplied
from said chamber to the brake cylinder and
ancther position in which said communica-
tion is cub off, and a valve device having one
position in which communication is estab-
Tished for charging said chamber with fluid
under pressure, and another position in which
communication is established, through which
said valve mechanism supplies fluid from
said chamber to the brake cylinder.

4. Tn a fluid pressure brake, the combina-
tion: with a brake pipe and brake cylinder,

of a  chamber adapted to be charged with.

fluid under pressure, a valve mechanism hav-
ing one position in which'communication is
established through which fluid is supplied:
from said chamber to the brake cylinder and
another position in which said- communica-
tion is cub off, and a valve device for control:"
ling the operation of said valve mechanism
and having one position in which said cham-
ber is charged with fluid under pressure,
and another position in which communica-:
tion is established, through which said valve
mechanism supplies fluid from said chamber:
to the brake cylinder. ' ,
- 5. In a fluid pressure brake, the combina--
tion with a brake pipe and brake cylinder, of
a chamber adapted to be charged with fluid
under pressure, a valve mechanism, having
one position in which communication is es-
tablished through which fluid is supplied
from said chamber to the brake cylinder and
another position in.which said communica-
tion is cut off, and a valve device operated by

70

(4

80

85

¢

variations in brake pipe pressure for con- -

trolling the operation of said valve mecha-
nism, and having one position for charging
said chamber with fluid under pressure and-
another position for establishing communica-
tion through which said valve mechanism.
supplies fluid from said chamber to the brake
cylinder. a DR

6. In a fluid pressure brake, the combina-

.~ tion with a brake pipe, auxiliary reservoir,

and brake cylinder, of a triple valve device.
having an associated conduit provided. with
a restricted flow area and operated upon a
reduction in brake pipe pressure for sup-
plying fluid under pressure from the auxiliary
reservoir to the brake cylinder through said
conduit at a restricted rate, a chamber adapt-

95

100
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ed to be charged with fluid under pressure, .

a valve mechanism having a position for es-
tablishing communication through which
fluid is supplied from said chamber to the
brake cylinder, and a valve device for con-
troiling the operation of said valve mecha-
nism and having one position for charging
said chamber with fluid under pressure and
another position in which communication is
established through which said valve mecha-
nism supplies fluid from said chamber to the
brake cylinder.. : ,

7. In a fluid pressure brake, the combina-
tion with a brake pipe, auxiliary reservoir,
and brake cylinder, of a triple valve device
having an associated conduit provided with a
restricted flow area and operated upon a re-

duction in brake pipe pressure for supplying. 1

fluid under pressure from the auxiliary reser-
voir to the brake cylinder through said con-
duit and thereby at a restricted rate, a cham-
ber adapted to be charged with fluid under
pressure, a valve mechanism having a posi-
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tion for establishing communication through
which fluid is supplied from said chamber
to the brake cylinder, and a valve.device for

eontrolling the operation of said valve mech-
anism and operated upon a high rate of in-’

crease in brake pipe pressure for charging
said chamber with fluid under pressure and
upon a reduction in brake pipe pressure for
establishing communicatien through which
said valve mechanism supplies fluid from the
chamber to the brake cylinder.

8. In a fluid pressure brake, the combina-
tion with a brake pipe, of an emergency valve
device subject to the opposing pressures of
the brake pipe and a quick action chamber
and operated upon an emergency reduction in
brake pipe pressure for effecting an -emer-
gency application of the brakes, a ‘triple
valve device operated upon ra Teduction in
brake: pipe pressure for effecting an applica-
tion -of the brakes, and .a separate valve de-
vice subject to brake pipe pressure and oper-

ated upon a high rate of increase in ‘brake

pipepressure for connecting said quick-action
chamber to another chamber.

0. Ina fluid pressure brake, the :combina-
tion with'a brake pipe, a-brake cylinder and.a
valve device operated by variations in:brake
pipe pressure for controlling the supply and
release of fluid under :pressure to and from
the brake cylinder, of'means for retarding the
rate of flow of fluid underpressure to the
brake cylinder, a selector valve device oper-
ated by variationsin fluid:pressure and mov-

- able to one position for rendering said means

effective and movable to another position for
rendering said means ineffective:to retard the
rate of flow :of fluid to ‘the ‘brake .cylinder,
and valve meanssubjectto-variationsin brake
pipe ‘pressure. and operated by ‘a-relatively

high rate of increase in brake pipe pressure.

for'varying the fluid pressure on saidiselector
valve deviceito effect the movement ‘thereof
to'thie positionin which said retarding means
is rendered ‘effective. :

10. In a fluid pressure brake, the.combina-
tion ‘with a brake pipe, a brake cylinder:and
avalve device operated by variations in: brake
pipe pressure for controlling: the supply and
release of fluid under pressure to-and from
the brake: cylinder,-of means-for retarding
the ‘rate of flow of fluid under pressire:to
the "brake -cylinder, a- selector valve:device
operated by variations in fluid :pressure for
rendering said means either effective or inef-
fective' to retard the rate of flow of fluid to
thie brake -¢ylinder, and -valve: means subject
to variations in brake pipe pressure for con-
trolling the operation of said selector valve
device, said valve means being operated when
the rate of increase inbrake pipe pressure is
relatively high to effect the operation of said
selector valve device to render the retarding
means effective to retard the rate of flow of
fluid to-the brake cylinder and operated
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when the rate of increase in brake pipe pres-
sure is relatively low to effect the operation

of said selector valve device to render ‘said-
retarding means ineffective to rezard the rate-

of flow of fluid to the brake cylinder.
-11. In a fluid pressure brake, the combina-

tion with a brake pipe, a brake cylinder, a-

reservoir charged with fluid under pressure,
and a valve device operated by a reduction
in brake pipe pressure for supplying fluid
under pressure from said reservoir to the

brake cylinder, of means for retarding the

rate of flow of fluid under pressure to the
brake cylinder, a selector valve device oper-
ated by variations in fluid pressure for ren-
dering the retarding means ineffective to re-
tard the rate of flow of fluid to the brake
cylinder, and valve means subject to the op-
posing pressures of the brake pipe and said
reservoir for controlling the pressure of fluid
on said selector valve device.

12. In a fluid pressure brake, the combina-
tion with a brake pipe, a-brake cylinder and
avalve device operated byvariationsin brake
pipe pressure for controlling the supply and
release of fluid under pressure to and from
the brake cylinder, of means for retarding the
rate of flow of fluid under pressure to the
brake cylinder, a -selector valve .device op-
erated by wariations in fluid pressure for
rendering:said .means either effective or in-
effective to retard -the rate.of flow of fluid
to-the brake cylinder, said selector valve de-
vice being operative by fluid under pressure
released from the brake cylinder in releasing
the-brakes, a‘valve operative:to one position
to establish communication ‘through ‘which
fluid under-pressure released from the brake
cylinder 1is supplied :to one side of said se-
lector-valve device:and for also-establishing
communication through -which -the opposite
side is connected to.the-atmosphere, and hav-

ing another position‘in which said eommuni-
cations -are reversed, and means operated by

variations in brake pipe pressure for posi-
tioning said valve. : \

18. iIn-a fluid: pressure brake,the combina-
tion'with ‘a'brake pipe,abrake cylinder and
a-valve device operated by variations in brake
pipe pressure for controlling:the supply and
release of fluid sunder; pressure to and from
the brake-eylinder, of ‘means for retarding
the rate of.flow of: fluid under pressure to the
brake . cylinder, :a selector :valve . device op-
erated by variations in fluid pressure:for
rendering said .means. either effective.or in-
effective:to: retard  the rate: of ‘flow  of:fluid
to:the brake cylinder, said: selector valve de-
vice being: operated by fluid. under: pressure
released ‘from ‘the brake. cylinder in:releas-
ing:the brakes,a valve operative to one po-
sition - to -establish: communication <throu gh
which: fluid under pressure réleased from the
brake cylinder is .supplied .to one: side: of
said selector valve device -and -for -also -es-
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tablishing communication through which the

side is connected to the atmosphere,

1aving another positicn in which said

communications are reversed, and a movable

abutment operated by variations in fluid pres-
sure for pesitioning said valve.

14. In a fluid pressure brake, the combina-

n with a bralke pipe, a brake cylinder and

2 brake controlling valve device operaied
. upon a reduction in brake pipe pressure for
HY .

uy
u
i
s
<,
'
|

; ng fluid under pressure to the brake
crlinder and operated on an increase in brake
ips pressure for releasing fluid under pres-
> from the brake cylinder, of means for
wding the rate of flow of fluid to the brake
cyiinder, valve mechanism operated by fluid
under pressure supplied to one side thereof
to render the retarding means effective and
operated by fluid under pressure supplied to
the opposite side to render the retarding
means ineffective, and a valve device normal-
v operative according to the rate of increase
1 brake pipe pressure in releasing the brakes
for establishing commuunication through
which fluid under pressure released from the
brake cylinder through the brake controlling
valve device is supplied to operate said valve
mechanism, said valve device being operative
upon & reduction in brake pipe pressure to
supply fluid under pressure from the brake
cylinder when fluid under pressure is retained
in the brake cylinder to cause the valve mech-
anism to operate to render the retarding
means ineffective,
3 15. In a fluid pressure brake, the combina-
tion with a brake pipe, a brake cylinder and a
valve device operated by variations in brake
Dpipe pressure for controlling the supply and
release of fluid under pressureto and fromthe
brake cylinder, of means for retarding the
rate of flow of fluid under pressure to the
brake cylinder, a selector valve device hav-
ing one position for rendering the retarding
means eifective and another position for ren-
dering said retarding means ineffective, and
valve means normally operative to control
the operation of said selector valve device
according to the rate of increase in brake
pipe pressure in releasing the brakes, and
operative upon a reduction in brake pipe
pressure in effecting an application of the
brakes for controlling the operation of said
selector valve device to render the retarding
means ineffective when pressure is retained
in the brake cylinder.

16. In a fluid pressure brake equipment,
the combination with a brake pipe and a
triple valve device operated by variations in
brake pipe pressure for controlling the sup-
ply and release of fluid under pressure to
and from the brake cylinder, of means for
retarding the rate of flow of fluid under
pressure to the brake cylinder, a selector
valve device operative by fluid under pres-
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% sure for rendering the retarding means either-

effective or ineffective to retard the rate of’

flow of fluid to the brake cylinder, valve
means operated by variations in fluid pres-
sure for controlling. the operation of said
selector valve device, and a valve mechanism

7T

70

operated when the equipment is charged

with fluid at a pressure exceeding a’ prede-
termined degree for causing such selector
valve device to operate to render the retard-
ing means ineffective. | . v

17. In a fluid pressure brake, the combina-
tion with a brake pipe, a brake cylinder, and
brake controlling valve means operative upon
a reduction in brake pipe pressure at a service
rate for supplying fluid under pressure to the

5

80

brake cylinder to effect a service application

of the brakes and operative upon a reduction
in brake pipe pressure at an emergency rate
for supplying fluid under pressure to the
brake cylinder to effect an emergency appli-
cation of the brakes and further operative
upon an increase in brake pipe pressure to
eifect the release of the brakes, means for re-

tarding the rate of flow of fiuid under pres- .

sure to the brake cylinder in effecting either
a service application or an emergency appli-
cation, and means positioned according to
the rate of increase in brake pipe pressure
for rendering the retarding means effective
or ineifective to retard the rate of flow of
fluid to the brake cylinder.

18. In a fluid pressure brake, the combina-
tion with a brake pipe, a brake cylinder, and
brake controlling valve means operative upon
a reduction in brake pipe pressure at a sery-
ice rate for supplying fluid under pressure to
the brake cylinder to effect a service appli-
cation of the brakes and operative upon a re-
duction in brake pipe pressure at an emer-
gency rate for supplying fluid under pressure
to the brake cylinder to effect an emergency
application of the brakes and further oper-
ative upon an increase in brake pipe pressure
to effect the release of the brakes, means for
retarding the rate of flow of fluid under pres-
sure to the brake cylinder in effecting either
a service application or an emergency appli-
cation, valve mechanism operative to one po-
sition for rendering the retarding means ‘ef-
fective to retard the rate of flow of fluid
to the brake cylinder and to another position
for rendering the retarding means ineffective
to retard the rate of flow of fluid to the brake
cylinder, and valve means operative accord-
ing to the rate of increase in brake pipe pres-
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sure for controlling the operation of said -

valve mechanism.

19, In a fluid pressure brake, the combi-
nation with a brake pipe, auxiliary reser-
voir, brake cylinder and a triple valve device
movable to a common position both upon a

125

gradual service and a sudden emergency re- -

duction in brake pipe pressure in which posi-
tion communication is established for sup-
plying fluid under pressure from the auxil-
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iary reservoir to the brake cylinder, of a
selector valve device having one position in
which fluid is supplied by operqtlon of the
triple valve device to the brake cylinder at a
‘restricted rate and another position in which
fluid is supplied by operation of the triple
valve device at a more rapid rate, and means
operated upon a rapid rate of increase in
brake pipe pressure for effecting the move-
ment of said selector valve device to the posi-
tion in which the flow of fluid is restricted.
" In testimony whereof we have hereunto set
our hands, this 10th day of November, 1930.
CLYDE (. FARMER.
ELLIS E. HEWITT.



