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4 Claims.

This invention relates to fluid pressure brakes,
and more particularly to an automatic fluid pres-
sure brake system in which the brakes are ap-
plied by effecting a reduction in brake pipe pres-

5 sure and in which the brakes are released by ef-
fecting an increase in brake pipe pressure.

Tn the handling of long trains it is highly de-
sirable to apply the brakes on cars at the rear
end of the train as nearly as possible in synchro-
nism with the application of the brakes on cars
at the head end of the train, so as to prevent
the slack in the train from running in at such
a rate as to cause excessive and damaging shocks.

Tn order to accomplish this result it has here-
tofore been proposed to provide means on the
locomotive of the train for automatically effect-
ing successive light reductions in brake pipe pres-
sure so long as the usual brake valve device is
neld in service position, and to provide a vent
valve device on each car of the train which will
respond quickly to the successive reductions ini-
tiated by the means on the locomotive, to locally
vent fuid under pressure from the brake pipe.

Tnstead of having these successive reductions
in brake pipe pressure at the locomotive con-
trolled automatically, it may be desired to have
them under the conftrol of an operator and the
principal object of my invention is to provide
manusally confrolled means on the locomotive for
effecting successive light reductions in brake pipe
pressure to apply the brakes.

Anocther object of my invention is to provide
the usual type of locomotive brake equipraent with
means operable manually in effecting an appli-
. cation of the brakes for controlling the opera-
tion of the equalizing mechanism of the auto-
matic brake valve device of the equipment to
effect successive light reductions in brake pipe
pressure.

Agcording to this object, the manually oper-
able means for controlling the successive light
reductions in brake pipe pressure magy be added
to an existing locomotive brake equipment with-
out excessive cost and without altering the con-
trol of the brakes by the use of the automatic
pbrake valve device of the equipment. -

Other objects and advantages will appear in the
following more detailed description of the inven-
tion. .

In the accompanying drawing: Fig. 1 is a dia-
grammatic view, with parts of the locomotive
brake apparatus in section, of a fluid pressure
brake system for a train of vehicles, and embody-
ing my invention; Fig. 2 is a sectional view of a
quick service brake pipe venting valve device em-
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ployed on the cars of the train; and Fig. 3 is a
diagram, showing the connections made in the
different operating positions of one-of the brake
valve devices of the locomotive brake apparatus.

The fluid pressure brake system may comprise
the usual locomotive brake equipment. Only the
sutomatic brake valve device 1, feed valve device
2, main reservoir 3 and brake pipe 4 of the usual
locomotive brake equipment are shown in the
drawing, since it is thought that the invention
‘will be more clearly understood than if the other
parts of the equipment were shown. .

Tn addition to the usual locomotive brake equip-
ment, according to my invention, a brake valve
device 5.is provided which is.cperable manually
to control the operation of the usual equalizing
discharge valve mechanism of the brake valve
device 1 to effect successive reductions in brake
pipe pressure. . . ‘ :

On each car of the train is provided the usual
brake controlling valve device, such as the triple
valve device 6, which is operated in the usual
manner upon & reduction in pressure in the brake
pipe 4 to supply fluid under pressure from an
auxiliary reservoir 7 to the brake cylinder & to
effect an application of the brakes and which is
operated upon an increase in brake pipe pressure
to vent fluid under pressure from the brake
cylinder to effect the release of the brakes. On
each ‘car there is: also provided a quick service
brake pipe venting valve device 9 which is adapted
to be operated upon a reduction in brake pipe
pressure for effecting-a local venting of fluld
from the brake pipe. L

The brake valve device 1 comprises a casing
having a valve chamber 10 containing: a rotary
valve 11 adapted to be operated by & handle 12.
In the brake valve casing is mounted the usual
equalizing discharge valve mechanism, compris-
ing a piston 13, having a chamber 14 at one side
connected through a passage and pipe 15, with
the usual equalizing reservoir 16. At the oppo-
site side of the piston- 13 there is a chamber 17
which is connected, through a passage and pipe
18 to the brake pipe 4.

The piston 13 is adapted to operate a discharge
valve 19 for venting fluid from the brake pipe to
{he atmosphere.through a discharge fitting 20
having screw-threaded connection with the brake
valve casing. The main veservoir 3 is connected
through a pipe 21 and a pipe and passage 22 to
the rotary valve chamber 10 and is connected,
through pipe 21, to the inlet side of the feed valve
device 2.

The brake valve device 5 comprises a casing
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having a valve chamber 23 containing a rotary
valve 24 adapted to be operated by a handle 25.
The feed valve device 2 is adapted to supply fluid
under pressure from the main reservoir 3, at a
reduced pressure, through g pipe and passage 26
to the valve chamber 23.

- With the rotary valves 11 and 24 of the brake
valve devices 1 and 5, respectively, - in running
position as shown in Fig. 1 of the drawing, fluid
under pressure supplied to the valve chamber 23
of the brake valve device 1 flows to the brake pipe
4 through a port 27 in the rotary valve 24, pas-
sages and pipe 28, a cavity 29 in the rotary valve
11 and passage and pipe 18. From the passage 18
fluid flows directly to the chamber 17 at one side
of the piston 13 and also flows to the chamber 14
at thie opposite side through a bassage 30, a
cavity 31 in the rotary valve 11, and a somewhat
constricted passage 32. From the chamber 14
fluid under pressure flows through passage and
pipe 15 fo the equalizing reservoir 16 and to the
seat of the rotary valve 24. .

Further, in addition to the usual locomotive
brake equipment, two reduction reservoirs 33, 34
are provided which, in the running position of the
rotary valve are open to the atmosphere, the com-
munication from the reservoir 33 to the atmos-
phere being by way of a pipe and passage 35,
& passage 36 In the rotary valve 24 and a pas-
sage 37, and the communicdtion from the reser-

voir 34 being by way of a pipe and passage 38,

bassage 36 in the rotary valve 24 and passage 37.

The quick service venting valve device 9 t0 be
employed on each car of the train may be iden-
tical with the device shown and described  in
prior applications, Serial Nos. 563,278 and 620,126,
filed September 17, 1931, and Jume 30, 1932,
respectively. :

The valve device 9 as shown in section in Fig. 2

of the drawing, may comprise a casing in which-

is mounted flexible diaphragms:39 and 40 which
are connected, to move in unison, by a hollow
stem 41.

The chamber 42 at one side of the diaphragm
39, which diaphragm is of greater area than the
diaphragm 40, is connected to a passage 43 which
leads to a pipe 44 communicating with the brake
pipe 4. The chamber 45 intermediate the dia-
phragms 39 and 40 is also connected to passage
43 through a restricted port 46 in a choke plug 47,
and passage 43 is further connected to chamber
45 by way of a check valve 48 and a passage 49.
The chamber 50 at the outer face of the. dig-
phragm 40 is also connected to passage 43,

The diaphragm 40 is adapted to engage a valve
seat provided on a seat member 51, and controls
communication from chamber 50 to a bulb or
quick service reservoir 52. Carried by the dia-
phragm 40 is a guide member 53 which is guided
on the seat member 51. The reservoir 52 is pro-
vided with a choke plug 54 having a restricted
port 55, so that fluid can vent from the reservoir
52 at all times at a rate as determined by the flow
area of the port 55. ) ‘

It will be seen that in operation, when the brake
valve devices 1 and 5 are in running position, as
shown in Fig. 1 of the drawing, the brake pipe 4,
chambers 14 and 17 at the opposite sides of the
piston 13 and equalizing reservoir 16 are main-
tained charged with fluid at feed valve pressure.
The opposing pressures on opposite sides of the
biston 13 are substantially equal and as a con-
sequence the piston 13, due to the force of grav-
ity, holds the discharge valve 19 seated. - :

On the cars of the train, the triple valve device
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6 and auxiliary reservoir 7 ave charged with fiuid
under pressure from the brake pipe 4 in'the usual
manner, and the chamber 42 of the quick service
valve device 9 is charged from the brake pipe 4
by way of pipe 44 and passage 43. The chamber
45 is charged with fluid under pressure through

passage 43 and port 46 and also past the check

valve 48 through passage 49. The flow past. the
check valve 48 does not occur, however, until the
pressure of fluid in passage 43, acting below the
check valve 48, slightly exceeds the fluid pressure
in chamber 45, which acts above the check valve,
plus the pressure of a spring 56. : '
.The by-pass charging passage 49 with the check
valve 56 are provided so as to permit a more
rapid build up of pressure in chamber 45 when the
brake pipe pressure is increased to release the
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brakes since recharge by way of the restricted.

port 46 would be so slow that particularly at the
head end of the frain, the brake pipe pressure
would be increased in the chamber 42 so much
more’ rapidly than in chamber 45, that there
would be liability of damage or rupture to the dia-
phragm 39. - At the same time, the flow of fAuid
irom the brake pipe to the chamber 45 is some-
what retarded by the action of the spring-pressed
check valve 48, so that in releasing, the dia-
phragm 40 will be held seated by the higher pres-
sure in chamber 42, . :

When the fluid pressures on- the diaphragms
38 -and 40 haye substantially equalized, the dia-
phragms will-be operated to maintain the dia-
phragm 40 seated against the seat member 51 by
the pressure of a spring 57.

- In order to effect a service application of the 11

brakes, the handle 25 of the brake valve device 5
is first moved from running position to service
position and then to lap position. The move-
ment of the handle from lap to service position

and from service to lap position is continued until 5

the. desired brake cylinder pressure on the train
is obtained. " . B

" When the handle 25 is moved to service posi-
tion, the rotary valve 24 laps the passage 28 and
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thus closes communication from the feed valve N
device 2 to the brake valve device 1 and also laps

the passage 37 and thus closes communication
from the reduction reservoirs ‘33 and 34 to-the
atmosphere. = In service position a cavity 53 in

the rotary valve 24 connects the passage 15 to -

passages 35 and 38, so that the pressure of finid
in piston chamber 14 and equalizing reservoir 16
quickly equalizes into the reduction reécervoirs 33
and 34, The flow of fluid from the chamber 14
will be at a faster rate then fluid is supplied from
the brake pipe 4 by way of passage 32, so that
upon the equalization of the pressures in the man-
ner just described, a reduction in the pressure of
fiuid in chamber 14 and equalizing reservoir .16
results. )

The reduction in fiuid pressure in chamber 14
and in the equalizing reservoir 16, causes the

higher brake pipe pressure inn chamber 17 to liff

the piston 13 so as to unseat the discharge valve
19. Fluid under pressure is then vented from
chamber 17 and the brake pipe 4 through the
exhaust fitting 20 to the atmosphere.

‘When the brake pipe pressure has been reduced,
by flow past the discharge valve 19, to substan-
tially that of the pressure of fluid in chamber i4,
the piston 13, due to the force of gravity, will
move downwardly and cause the valve 19 to seat,
thus cutting off the further venting of fAuid -from
the brake pipe 4. o ' :

When the handle 25 is moved from service po~
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sition to lap position, 4 cavity 59 in the rotary
valve 24 connects the passages 35 and 37 so that
fluid under pressure is quickly vented from the
reduction reservoir 33 to the atmosphere. The
rotary valve 24 in lap position laps the passages
15 and 38 so that the reservoirs 16 and 34 are
maintained charged and also maintains the pas-
sage 28 leading from the feed valve device lapped.
Now when the handle 25 is moved to service
position and the cavity 58 in the rotary valve 24
establishes communication bétween the passages
15, 35 and 38 the pressures of fiuid in the cham-
ber 17, equalizing reservoir 16 and reduction res-
ervoir 34 equalize into the reduction reserveir 33,
causing a reduction in the pressure of fluid im
chamber 14, so that the operation of the piston
13 and discharge valve 19 to vent fluid under pres-
sure from the brake pipe is repeated. = . :
It will here be noted that in effecting the ini~
tial application of the brakes, the pressures of
fluid in the chamber 14 and equalizing reservoir
16 equalize into the reduction reservoirs 34 and
35 which are at atmospheric pressure and that
in effecting succeeding applications the pressures
of fluid in chamber 14, equalizing reservoir and

reservoir 35 equalize into the reservoir 34 which-

is at atmospheric pressure, consequently a great-
er reduction in brake pipe pressure is made in ef-
fecting the initial application than in effecting
subsequent applications. As a result more fluid
pressure will be supplied to the brake cylinder
during the initial application than on each sub-
sequent application. This of course is very de-
sirable since more fluid pressure is required to
fill up the volume of the brake cylinder as the
brake cylinder piston is moved outwardly until
the usual brake shoes are in engagement with the
car wheels than is required when the shoes are
in engagement with the wheels.

It will be seen from the foregoing description
that by moving the handle 25 of the brake valve
device 5, an operator may effect successive lim-
ited reductions in brake pipe pressure.

On the cars of the train the initial and each
succeeding reduction in brake pipe pressure pro-
duced by the use of the brake valve device 5,
causes g corresponding reduction in fluid pres-
sure in the chamber 42 of the vent valve device
9. The pressure in chamber 45 can only reduce
by flow through the restricted port 46, so that the
pressure of fluid in chamber 42 reduces at a
greater rate than the pressure in chamber 45. A
differential pressure is thus created. on the dia-
phragm 39 which causes the upward movement
of the diaphragms 39 and 40, so that the dia-
phragm 40 is moved away from the seat member
51, permitting the flow of fluid from the brake
pipe 4, through pipe 44 and passage 43 to the
quick service chamber 52.

A local venting of fluid from the brake pipe
to chamber 52 is thus produced, which is effected
serially on the cars of the train from the front
to the rear.

Due to the relative areas of the diaphragms 39
and 40, the light weight of the parts and the short
movement required to unseat the diaphragm 40,
the valve device 9 will operate when only a light
differential of pressure has been created between
the chambers 42 and 45, so that a local reduction
in brake pipe pressure is produced very quickly
in response to a reduction in brake pipe pressure.

On the other hand by properly proportioning
the flow area of the port 46, the valve device 9 can
be made responsive only when the rate of re-
duction in brake pipe pressure is such as to cause

3
the necessary differential pressure o be created.
As a consequence-the quick service valve-de-
vice is'vendered stable and is not responsive to
fluctuations in brake pipe pressure, due to leak-
age from the brake pipe and slight variations in
brake pipe pressure due to variations in the op-
eration of the feed valve device 2. .
-~ “In other 'words, the vent valve deviee 9-is re-
‘sponsive and only responsive, when the reduction
in brake pipe pressure is ‘at-a desired predeter-
mined rate. ’ IR : =
As soon as the rate of reduction in brake pipe

‘pressure becomes. less than the rate required to

maintain the pressure differential necessary 1o
hold the diaphragm 39 in its upper position, the
spring 57 acts to move the diaphragm downward-
ly, so that diaphragm 40 engages the seat mem-
ber 51.and thus. cuts off the further venting of
fluid from the brake pipe. )

The- successive waves of reduction in brake
pipe pressure as produced by the manual opera-
tion of the brake valve device 5 on the locomotive,
causes corresponding successive operations of the
quick service valve device 9, so that a succession
of local-reductions in brake pipe pressure are
produced on each car of the train. :

When the diaphragm 40 seats on the seat mem-~
ber 51 the fluid in chamber 52 is vented to the at-
mosphere at a rate as permitted by the restrict-
ed port 55, so that the pressure in said chamber
is reduced to provide for a further reduction in
brake pipe pressure when the diaphragm 40 opens
communication from the brake pipe to the cham-
ber at each successive reduction in brake pipe
pressure. .

The volume of the chamber 52 is made such as
to give the desired brake pipe reduction, taking
into consideration the volume of the brake pipe
on each car. - .

By providing a service .vent valve device on cars
of the train which responds quickly to a. light
reduction in brake pipe pressure at a predeter-
mined rate to effect a light predetermined local
reduction in brake pipe pressure, the transmission
time from the front to the rear of the train is
greatly reduced as compared with previous de-
vices of this character, so that the brakes on the
cars at the rear end of the train are applied
more nearly in synchronism with the brakes on
the cars at the front end of the train, and by
providing manually operable means on the loco-
motive for effecting successive reductions in brake
pipe pressure, the brake pipe pressure can be
reduced throughout the train to any desired de-
gree, so as to produce the desired brake appli-
cation,

In releasing the brakes, the rotary valve 24 of
the brake valve device 5 is turned to running po-
sition in which, with the rotary valve 11 of the
brake valve device 1 in running position as shown
in Fig. 1 of the drawing, fluid under pressure
supplied by the feed valve device 2, flows to and
charges the brake pipe, causing the several parts
of the car brake equipments to function in the
usual manner to-release position. If a more rapid
recharge of the brake pipe is desired than can be
accomplished by the flow of fluid from the feed
valve device 2, the rotary valve 11 of the brake
valve device 1 is turned to release position and
maintained in this position for a predetermined
time and then moved to running position. With
the rotary valve 11 in release position fluid under
pressure is supplied in the usual well known man-
ner directly from the main reservoir 3 to the
brake pipe and when returned to running posi-
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tion closes off the communication from the main
reservoir to the brake pipe and again establishes
the communication from the feed valve. devwe to
the brake pipe as shown in Fig. 1.

An-some cases such as in operating: a short'

tram or in operating a train not equipped with
the vent valve devices 9, the brakes may be con-
trolled in the usual manner by the use of the auto-
matic brake valve device 1. When the automatic
brake valve device is used to control the.brakes,
the brake valve device 5 will be left m ru;nmng
position.

While one 111ustrat1ve embodiment of - the in-"

vention has been described in detail, it is not my
intention to-limit its’ scope to. that embodiment
or otherwise than by . the terms of the appended
claims. -

" ‘Having now descnbed my 1nvent1on what I
claim as new and deolre 1o secure by Letters Pat-
ent, is:

1. In a. fluid pressure brake the combmatlon
with a feed valve-device, a brake pipe, an equal-
izing reservoir, a brake valve device normally
establishing communication through which -fluid
under pressure from the feed valve device is sup-
plied to the said brake pipe and equalizing reser-
voir and valve mechanism included in the brake
valve device and operated upon a reduction in
pressure in the equalizing reservoir for venting
fluid under pressure from the brake pipe to ef-
fect an application of the brakes, of a second
brake valve device normally establishing a com-
munication through which flud is supplied from
the feed valve device to the communication in
the first mentioned brake valve device and op-
erable to close the communication from the feed
valve device to .the first mentioned brake valve
device and to effect successive reductions in equal-
izing reservoir pressure, and means for: limiting
the degree of each reduction in equahzmg reser-
voir pressure.

-~ 2. In a fluid pressure brake, the combination
with a feed valve device, a brake pipe, an equal-
izing reservoir, a brake valve device normally
establishing communication through which fluid
under pressure from the feed valve device is sup-

- plied to the said brake: pipe and. equalizing res~
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ervoir and valve mechanism included in the brake
valve device and operated upon a reduction in
pressure -in the equalizing reservoir for venting
fiuid under pressure from the brake pipe to effect
an application of the brakes, of a plurality of re-
duction reservoirs, and ‘& second brake valve de-
vice normally establishing a communieation
through which both of said reduction reservoirs
are cpen to the atmosphere and normally estab-
lishing a communication through which fluid is
supplied from the feed valve to the communica-
tion in-the first mentioned brake valve device
and operable to a position for closing the com-
munication from the feed valve device to the first
mentioned brake valve: device, for closing com-

1,080,323

munication: from fhe reduction reservoirs and
for establishing communication through which
fluid is vented from- the equalizing reservoir: to
the reduction reservoirs.

3. In.a fluid pressure brake, the combination
with a feed valve device, a brake pipe, an equal-
izing reservoir, a brake valve device normally
establishing communication through which fluid
under pressure from the feed-valve device is sup-
plied to the said brake pipe and equalizing reser-
voir and valve mechanism included in the brake
valve device and- operated upon a reduction in
pressure in the equalizing reservoir for venting
flaid under pressure from the brake pipe to effect
an application of the brakes, of a plurality of re-
duction reser"vOilrs, -and a second brake valve de-
vice normally - establishing a communication
through which ‘both of said reduction reservoirs

80

85

90

are open to: the atmosphere and normally estab- -

lishing a communication through which fluid is
supplied from the feed valve to the communica~
tion in the first mentijoned brake valve device and
operable to a position for closing the communica-
tion from the feed valve device to the first men-
tioned brake valve device, for closing communica-
tion from the reduction reservoirs and for estab-
lishing communication through which fluid is
vented from the equalizing reservoir to the re-
duction reservoirs and operable t¢ another posi-
tion in which fluid under pressure is vented from
one of said reservoirs only. )

4, In a fluid pressure brake, the combination
with a feed valve device, 2 brake pipe, an equaliz-
ing reservoir, a. brake  valve -device normally
establishing communication through which fluid
under pressure from the feed valve device is sup-
plied to the said brake pipe and equalizing res-
ervoir: and valve -mechanism :included in the
brake valve device and operated upon a reduction
in pressure in the equalizing-reservoir :for vent-
ing fiuid under pressure from the brake pipe. to
effect-an appilication of the brakes, of a plurality
of reduction reservoirs, and-a second brake valve
device normally establishing a communication

through : which both of said reduction reservoirs

are open to the atmosphere and normally estab-
lishing a communication through which fluid is
supplied from the feed valve to the communica-
tion in the first mentioned brake valve device -and
operable to a brake apblying position for closing
off the flow -of fluid from the feed valye device to
the first mentioned brake valve device, for clos-
ing communication from the reduction reservoirs

‘to.the atmosphere and for venting fluid under

pressure from the equalizing reserveir to the re-
duction reservoirs, and operable: from applica-
tion position to a lap position for closing the com-
munication from the egualizing reservoir to the
reduction reservoirs and venting fluid under pres-
sure from one of sald reservoirs only.
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