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This invention relates to fluid pressure brake
equipment for controlling the application and
release of the brakes on cars of g railway train
and more¢ particularly to that type of equip=-
ment which is fully disclosed in an application
of Clyde C: Farmer, filed May 29, 1932, Serial No.
612,465.

The type of fluid pressure brake equipment
for railway cars, which until quite recently has
been standard, was designed for handling trains
of a length up to eighty cars. In recent years,
however, trains of more than eighty cars have
frequentiy been operated on various railroads.

As a consequence of the increased length of
trains, it has become increasingly difficult to so
control the brakes as to secure the prompt and
reliable application and release of the brakes on
all cars of the train. The fAuid pressure brake
equipment disclosed in the &forementioned
Farmer application has been designed to, and
does operate to overcome the difficulties ercoun-
tered in long train operation where each car is
equipped with this type of apparatus.

With the brake equipment embodying the fea-
tures of the aforementioned Farmer application
adopted by the railroads as standard, it is evi-
dent that owing to the large number of cars now
equipped with the old standard brake equipment,
there will be a transition period of time it which
trains will comprise cars equipped with the old

apparatus and cars equipped with the new appa-

ratus. It will thus be apparent that in making
up trains during the transition period, innumera-
ble combinations of the old and new equipments
will be formed.
wing to the difficulty in releasing the brakes
with the old standard brake equipment, it has
been found that there are possible combinations
of the old and improved brake equipments which
will render it difficult to release the brakes afier
an emergency application of the brakes, such. as
where the rear cars are equipped with the new
apparatus, due to the fact that the old standard
eguipment will function in releasing the brakes to
magterially retard the rate at which the brake
bipe pressure is increased toward the rear of the
train. - .
To make this point clear one unfavorable com-
bination will be considered wherein the first fifty
cars of a train of one hundred fifty cars are each
equipped with the new fluid pressure brake equip-
ment disclosed in the aforémentioned Farmer
application, each of the next fifty cars with the
old standard fluid pressure brake eguipment in
which the X type of triple valve device is em-

(CL 303—36)

ployed, and each of the last fifty cars with the
new equipment. )

In effecting an emergency application of the
brakes on a train having the above disposition of
equipments, the pressures of the auxiliary and 3
emergency. reservoirs and brake cylinders on the
first and last fifty cars may equalize at approxi-
mately sixty pounds, and the pressures of the
auxiliary reservoirs and brake cylinders oti the re~
maining or middle fifty cars will equalize at ap- 10
proximately fifty-three pounds; the higher equial-
ized pressure on the first and last fifty ears being
due to the addition of the emergency reservoir.
volume to that of the auxiliary reservoirs and
brake eylinders. 15

In releasing the brakes after an emergency
application of the brakes, fluid under pressure is
supplied to the brake pipe in the usual manner.
At the front end of the train, the increase in
brake pipe pressure will, as is well known, be at
g rapid rate. This rapid increase in brake pipe
pressure causes a sufficient differential to be ere-
ated on the emergency pistons of the equipments
on the first fifty cars to effect their prompt move=
ment to inner release or back-dump position.
The emergency main slide valves, which have
been shifted to their back-dump position by the
emergeney  pistons, establish - communications
through which fluid under pressure flows from
the brake cylinders and auxiliary reservoirs to
the brake pipe.” As a consequence, the rate of
increase in brake pipe pressure on the first fifty
cars is aceelerated and the brake cylinder and
auxiliary reservoir pressures are reduced to
around forty-five pounds. . .. 85

“Due to the great length and volume of the
brake pipe on the middle fifty cars equipped with'
the old standard equipment, and to the frictional
resistance offered by the brake pipe to the flow
of fluid, the rate of recharge of the brake pipe
will be gradually retarded toward the rear end
of the train. The extent of this retardation may
be such that, on the last fifty cars of the train,
the inecrease in Wrake pipe pressure will be so
slow that when the emergency pistons and emer-
gency slide valves are returned to their normal
release position, the rate of flow of fiuid from the
emergency piston chambers to the emergency
valve chambers and cannected quick action cham-
bers will be such as to prevent a sufficient pres- 50
sure differential from being created on the emer-
gency pistons to cause the pistons and emerzency
slide valves to move to their inner release or
back-dump position against the opposing pres-
sure of the spring means which cooperate with 55
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the piston stems to define the normal release
position of the emergency pistons and slide valves.
As a result of this, the back-dump feature is, in
effect, entirely eliminated on the last fifty cars of
the train.

When the brake pipe pressure on the first fifty
cars of the train has been increased to around
forty-six pounds, the triple valve devices on these
cars will be caused to move to release position,
in which fluid under pressure is supplied from
the brake pipe to both the auxiliary and emergen-
cy reservoirs. This has the effect of further re-
tarding the rate of increase in brake pipe pres-
sure on the last one hundred cars of the train.

When the brake pipe pressure on the middle
fifty cars equipped with the K type of triple
valve devices, has been increased to above fifty-
four pounds, the triple valve pistons on these
cars are caused to move to shift the triple valve
slide valves to release position, in which fluid
under pressure is supplied from the brake pipe
to the auxiliary reservoirs. This recharge of the
auxiliary reservoirs has the effect of still further
retarding the rate of increase in brake pipe pres-
sure on the last fifty cars of the train.

Now when the slowly increasing brake pipe
pressure on the last fifty cars of the train and
acting on one side of the triple valve pistons,
approaches auxiliary reservoir pressure, acting on
the other sides of these pistons, the stabilizing
mechanisms carried by the piston stems act to
move the pistons out of sealing engagement with
the gaskets mounted in the triple valve casings.
When the brake pipe pressure has been increased
over auxiliary reservoir pressure, fluid may leak
past the triple valve piston rings to the auxiliary
reservoirs, and if the rate of increase in brake
pipe pressure does not exceed the rate of such
leakage, a sufficient fluid pressure differential
cannot be created on the triple valve pistons to

- cause them to move to shift the slide valves to

release position. As a result of this some or all
of the brakes on the last fifty cars of the train
may remain applied. This difficulty will not be
overcome on the cars equipped with the release

the device cannot operate to vent fluid from the
auxiliary reservoir so long as the brake pipe and
auxiliary reservoir pressures increase at substan-
tially the same rate.

One object of the present invention is to pro-
vide novel means for eliminating the aforemen-
tioned difficulty in releasing an emergency ap-
plication of the brakes,

According to the invention this object is at-

‘tained by permitting fluid leaking past the triple

valve piston to the valve chamber of the triple
valve device to flow to both the auxiliary reser-
voir and emergency reservoir., With the volume
of the emergency reservoir added to that of the
auxiliary reservoir, leakage past the triple valve
piston will not increase the pressure in the valve
chamber nearly as fast as would be the case if
the flow of fluid were to the auxiliary reservoir
only, and due to this, on the cars where the rise

" in brake pipe pressure is slow, the creation of

a sufficient fiuid pressure differential to cause the
triple valve piston and associated slide valves to
move promptly to release position is insured.

In a train of cars in which the old and new

‘equipments are disposed in the manner afore-

mentioned, another difficulty may arise, namely,
the accidental movement of the emergency valve
parts of the new equipment to back-dump posi-
tion when an emergency application of the brakes

£,045,182

is being effected. 'The peculiarities in the train
brake equipment which have a tendency to cause
such undesired action and the resulting disad-
vantages when such action does occur will now
be described.

In the new type of brake equipment such as is
disclosed in the aforementioned application and
in the present application, the quick action valve
device is timed to remain open for approximately
one minute after an emergency application of
the brakes is initiated, so as to completely vent
the brake pipe. Where each car of a train is
equipped with the new brake equipment and in
some combinations of the old and new equip-
ments, the brake pipe will be completely vented
within this period of time. It has however, been
found that, in the combination of old and new
equipments aforementioned as well as in nu-
merous other combinations, fluid under pressure

which may be in the brake pipe on cars equipped :

with the old equipment, may not be completely
released during the period of time that the vent
valve devices of the new equipment remain open,
with the result that when the vent valves are

closed, fluid under pressure which may be in the :

brake pipe of the cars equipped with the old
equipment will flow to the brake pipe on the cars
equipped with the new apparatus and increase
the brake pipe pressure on these cars. In some

cases this increase in brake pipe pressure on the 3

cars equipped with the new equipment may be
at such a rapid rate as to cause the parts of the
emergency valve devices to move to their inner
or back-dump position in which the emergency

reservoirs are closed off from the brake cylinders 3

and fluid under pressure flows from the brake
cylinders and auxiliary reservoirs to the brake
pipe. This is of course very objectionable for
the reason that it materially decreases the brake
cylinder pressure.

Another object of the invention is to provide
novel means for preventing the above mentioned
undesired back-dump of fluid under pressure
from the auxiliary reservoir and brake cylinder
to the brake pipe in effecting an emergency ap-
plication of the brakes.

Other objects and advantages of the invention
will appear in the following more detailed de-
scription of the invention.

In the accompanying drawings; Fig. 1 is a dia- ;

grammatic view, mainly in section, of a fluid
pressure brake equipment embodying the inven-
tion, the various parts of the equipment being
shown in normal release position; and ¥ig. 2 is a

similar view showing the various parts of the 35

equipment in emergency application position.

As shown in the drawings, the fluid pressure
brake equipment may be of the type disclosed in
the aforementioned Farmer application, and com-
prises a brake controlling mechanism {, an aux-
jliary reservoir 2, an emergency reservoir 3, a
brake pipe 4, a release insuring valve device 5, a
quick service modifying or limiting valve device
6, a reservoir release valve device 7, a quick action
valve device 8, an emergency inshof valve device
8, a timing valve device 10, a strainer device t{,
a, double check valve device 12 and a brake cyl-
inder 13.

The brake controlling valve mechanism | com-
prises a triple valve device 14, an emergency valve
device t5 and a pipe bracket 16 to which the
triple valve casing and emergency valve casing
are secured in any desired manner.

The equipment also comprises a back-dump

\—
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with the emergency valve device 15 and which is
adapted to prevent back-dump of fluid under pres-
sure from the brake cylinder and auxiliary reser-
voir to the brake pipe unless the brake pipe pres-
sure has been increased. to about twenty pounds,
even though the emergency valve parts have been
shifted to their back-dump position. The pur-
pose of this valve device, as will hereinafter more
fully appear, is to prevent the back-dump of Auid
from the brake cylinder and auxiliary reservoir
to the brake pipe when an emergency applica-
tion of the brakes is being effected.

With the exception of the back-dump control-
ling valve device 17 and certain back-dump in-
suring features of the emergency valve device {5
and the novel release insyring feature, all of
which will hereinafter be more fully described,
the various parts and devices of the equipment
are of substantially the same construction and
function in substantially the same manner, in
controlling the application and release of the
brakes, as the corresponding parts and devices
of the equipment disclosed in the aforementioned
Farmer application. Due to this and for the
purpose of simplifying the present specification, a
detailed description of various functions and de-
tails of construction of the eguipment will be
ocmitted.

The firiple valve device !4 may comprise a
casing having & chamber 18 containing a piston
18 provided with a stem 28 adapted to operate
a main slide valve 21 and an auxiliary slide valve
22 contained in g valve chamber 23 which is.con-
nected to the auxiliary reservoir 2 throusgh a pas-
sage 24 and a branch passage and pipe .25, said
passage 24 leading to a valve chamber 28 which
contains the auxiliary reservoir release valve 27
of the valve device 1.

The valve chamber 23 is closed at one end by
a cap 28 which has a recess formed therein open
to the valve chamber. This recess is of greater
diameter than that of the major portion of the
valve chamber, and due to this the rear end of
the triple valve casing serves as a stop shoulder
against which a stop member 29, contained in
the recess and slidably mounted in the cap, is
adapted to abut to limit inward movement of the
stop member. Interposed between and engaging
the stop member 29 and the cap 28 is a spring 39
which, at all times, tends to move the stop mem-
ber toward the stop shoulder.

The rear end portion of the piston stem 29 ex-
tends through a central opening in the stop mem-
ber 29 and is slidably guided by an annular rib
31 carried by the cap 28. The piston stem, at o

point located a short distance inwardly from its

rear end, is provided with an operating collar
or lug 82, one side of which is adanted to oper-
atively engage a rear end surface 33 of the main
slide valve 21, )

The rear end portion of the piston stem 29 is
provided with a bore 234 which is closéd at one
end by a plug 35 having screw-threaded connec-
tion with the stem, said plug being provided with
8, central bors 35. Below the lower surface of
the major portion of the stem, the other end of
the bore 34 is open. The inner end wall of the

beore 34 forms a stop shoulder adapted to be en-

gaged by a plunger 37 which is in slidable engage~
ment with the stem within the bore 34, This
plunger is provided with a stem 88 which is-slid-
ably guided by the plug 3% within the bore 36.

Interposed between and engaging one side-of the:

plunger 37 and plug 35 is a spring 39 which acts
to normally maintain the plunger in engagement

3

with -the end wall of the bore 34. In this position,
the face of the plunger will be closer to the rear
face 33 of the main slide valve than will be the
outer face of the collar 32 of the piston stem, so
that in effecting an application of the brakes, the
plunger will engage the main slide valve and
vieldably resist movement of the piston 19 and
auxiliary slide valve 22 relative to the main slide
valve 21 before the collar 32 engages the main
slide valve. The purpose of this, as fully de-
scribed in the aforementioned Farmer applica~
tien, is to stabilize the action of the triple valve
parts. This stabilizing mechanism also acts to
assist in breaking the seal between the piston {9
and a sealing gasket 40, clamped between the
pipe bracket 16 and the casing of the triple valve
device, in effecting a release of the brakes, ahd
further serves as a graduating mechanism for
shifting the piston to service lap position.

The emergency valve device 15 comprises a cas-
ing having a piston chamber 41 containing an
emergency piston 42 provided with a stem 43
adapted to operate a main slide valve 44 and an
auxiliary slide valve 45 contained in a valve cham-
ber 46 which is connected, through a passage 41
and the passage in a cheoke plug 48, with a quick
action chamber 49 formed in the pipe bracket {§.

A cap-50 is secured to the rear end of the cas-
ing of the emergency valve device and has an
annular recess formed therein which constitutes
8 portion of the emergency valve chamber 45.
This recess is of greater diameter than that of
the major portion of the valve chamber. Due to
this, the rear end of the casing forms a stop
shoulder 8§l against which & stop member 52,
slidably mounted in the cap 58, is adapted to abut
to limit the inward movement of the stop mem-
ber 52. Interposed between and engaging the cap
83 is a spring 53 which at all times tends to move
the member 52 toward the stop shoulder 5{.

The rear end portion of the emergency piston
stem 43 extends through a central opening in the
member §2 and is slidably guided by an annular
rib 54 carried by the cap 50.

The stem 43, at a point located a short dis-
tance inwardly from its rear end, is provided with
an operating collar or lug 85, one side of which ig
adapted to be operstively engaged by the stop
meraber §2 and the other side of which is adapted
to operatively engage a rear end surface of the
main slide valve 44,

The rear end portion of the emergency piston
stem carries a mechanism which, in constric-
tion, is quite similar to the stabilizing mechanism

carried by the rear end portion of the triple valve »

biston stem 28, and ecomprises a plunger 56 which
is subject to the pressure of a spring 57 inter-
posed between and engaging the plunger and a
plug 58 having screw-threaded connection with
the stem 43. The plunger is slidably guided with-
in a bore 59 provided in the piston stem 43, and
has a stem 68 which is slidable within a bore §1
provided in the plug 58. This mechanism is
adapted to cooperate with the main slide valve
44 to assist in shifting the emergency piston 42
out of sealing engagement with a gasket §2 in-
terposed between the triple valve casing and the

pipe bracket 16, in releasing the brakes after an

emergency application.

Formed in the pipe bracket 1§ are g plurality

of fluid:conducting passages which are open to
the several clamping faces of the bracket where
they are adapted to register with corresponding
passages formed in the several devices carried
by the bracket. There is also formed in the pipe
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bracket 16 a chamber 63 which contains the
strainer device 11.

The brake pipe 4 is normally open to the cham-
ber 63 by way of a pipe and passage 64. Nor-
mally the chamber 63 is in communication with
both the triple valve piston chamber 18 and the
emergency piston chamber &1 through the
straining material of the strainer device 1. If
the strainer device should happen to become
clogged, the double check valve device 12, which
is mounted in the triple valve casing, will by-pass
fluid around the strainer device in the same man-
ner as fully described in the aforementioned
Farmer application.

The release insuring valve device 5 is for the
purpose of venting fluid under pressure from the
auxiliary reservoir 2 when, in releasing the
brakes, brake pipe pressure is increased to a pre-
determined degree in excess of auxiliary reservoir
pressure, so as to facilitate the movement of the
triple valve pisten 19 and associated slide valves
21 and 22 to release position. Briefly described,
this device comprises a flexible diaphragm 65, at
one side of which there is a chamber 66 open, by
way of the double check valve device 12, to the
chamber 63 and consequently to the brake pipe
4, and at the other side there is a chamber 67
open, through a passage 62 to the valve chamber
23 of the triple valve device. Contained in the
chamber 67 is a valve 69 which is operative to
control communication from the chamber 67 to
a vent passage 10 leading to the seat of the main
slide valve 21 of the triple valve device, said valve
being normally maintained closed by a spring T1.
The flexibie diaphragm is subject, as will be un-
derstood, to the opposing pressures of the brake
pipe and auxiliary reservoir and is operable to
control the operation of the valve 69.

The quick service modifying or limiting valve
device 6 is carried by the casing of the triple
valve device {4 and is for the purpose of limiting
the local quick service reduction in brake pipe
pressure according to a predetermined increase in
brake cylinder pressure to insure the development
of a predetermined but light brake cylinder pres-
sure upon the effecting of a light reduction in
brake pipe pressure by the use of the usual brake
valve device (not shown), so as to prevent slack
in the train from running in harshly.

The reservoir release valve device T is carried
by the casing of the triple valve device 14 and
comprises the auxiliary reservoir release valve
27 and an emergency reservoir release valve 12
and also comprises manually operable means for
actuating said valves to vent fluid under pressure
from one or both of said reservoirs to effect a
release of the brakes independently of the en-
gineer’s brake valve device under certain train
operating conditions.

The quick action vent valve device 8 is asso-
ciated with the emergency valve device I5 and
is mounted in the emergency valve casing. Brief-
ly described, this device may comprise a vent
valve 13 which is contained in a chamber 74 con-
stantly connected, through a passage 75, to cham-
ber 63, and also comprises a piston 16 adapted
to control the cperation of the valve 73 to open
and close 2 communication 77 from the chamber
14 to the atmosphere, said valve being normally
maintained ciosed by the action of a coil spring
18. At one side of the piston 76 there is a cham-
ber 79 which is constantly open to a passage 80
leading to the seat of the emergency main slide
valve 44. At the other side of the piston there

2,045,183

is a chamber 81 which is opéen, by way of the
communication 17, to the atmosphere.

The quick action piston chamber 19 is con-
stantly in communication with chamber 8{ and
consequently with the atmospheric communica-
tion 17 through a small port 82 in the piston and
with the piston in its normal position, as shown
in Fig. 1, the chamber 19 is open through a leak-
age groove 83 to the chamber 81 and atmospheric
communication 71. The purpose of the small
port 82 is to control the rate of flow of fluid from
the emergency valve chamber 46 and connected
quick action chamber 49 to the atmosphere, so as
to insure the vent valve 95 remaining open for
a predetermined period of time.
groove 83, when the quick action piston is in its
normal position, provides for the rapid discharge
of fluid from the piston chamber 79, so as to
prevent the development of sufficient pressure in

said chamber to cause the piston 76 to move to

its valve unseating position in the event of leak-
age of fluid to the chamber by way of passage 80.
The inshot valve device 9 is contained within

The leakage :

<t

the casing of the emergency valve device 15 and

functions, in effecting an emergency application -

of the brakes, to provide an initial inshot of fluid
to the brake cylinder until a predetermined brake
cylinder pressure is developed and then functions
to restrict the rate of flow of fluid to the brake
cylinder.

The timing valve device 10 is contained within
the casing of the emergency valve device and
operates, in effecting an emergency application

of the brakes, to supply a final inshot of fluid to ,
the brake cylinder at a predetermined time after *

the valve device 8 functions to retard the in-
crease in brake cylinder pressure.

The back-dump controlling valve device I7 is
mounted on the casing of the emergency valve

and functions to prevent back-dump of fluid :

under pressure from the brake cylinder and aux-
iliary reservoir when, in effecting an emergency
application of the brakes, the emergency valve
parts are accidentally shifted to back-dump po-

sition. ‘This valve device may comprise a flex- -

ible diaphragm valve 85 which is adapted to be
moved into and out of engagement with an an-
nular valve seat 88, formed on a bushing 87 se-
curely mounted in the casing, to respectively
open and close communication from a back-dump
passage 88 to a chamber 89 at one side of the
diaphragm valve which is connected through a
passage 98 to the passage 75 open to the brake
pipe by way of chamber 63 and passage and pipe

¢4, flow of fluid from the chamber 8§ to the ¢

passage 88, when the diaphragm valve is In its
open position, being prevented by a ball check
valve 91. At the other side of the diaphragm
valve 85 there is a chamber 92 which is open
through a passage 93 to the atmosphere and
which contains a follower member 94 through
the medium of which a spring 95, also contained
in chamber 92, is adapted to act to exert a seat-
ing pressure on the diaphragm valve.

The equipment may further comprise the usual
brake cylinder pressure retaining valve device 96.

The foregoing description has been limited more
or less to the details of construction of the various
parts of the equipment and the following de-

seription will be directed more particularly to the ©

functioning of said parts in controlling the brakes.

It will here be understood that, with the excep-
tion of releasing the brakes after an emergency
application, the equipment functions to control
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the equipment covered in the aforementioned
Farmer application, and in. view of this, the
following description will be limited to the op-
erations which differ from those set forth in said
application.

Emergency application of the brakes

With the equipment fully charged and the va-
rious parts thereof in their normal release posi-
tion as shown in Fig. 1 of the drawings, and it
is desired to effect an emergency application of
the brakes, an emergency reduction in brake
bipe pressure is effected which causes the several
parts of the triple valve device !4 to be. shifted
to application position and the parts of the emer-
gency valve device 15 to be shifted to emergency
position.

With the various parts of the triple valve de-
vice 14 and emergency valve device 15 in appli-
cation position, fluid under pressure is supplied
from both the auxiliary reservoir 2 and emer-
gency reservoir 3 to the brake cylinder 8, the
flow of fluid from the auxiliary reservoir being
by way of pipe and passage 28, passage 24, valve
chamber 23 of the triple valve device, a service
port 87 in the triple valve main slide valve 21,
8 passage 28, a branch passage 98, through the
emergency inshot valve device 9, a passage 108
and a passage and pipe 101, and the flow of
fluid from the emergency reservoir being by way
of a pipe and passage 102, a cavity 183 in the
emergency main slide valve 44 and passages 104,
t85 and 28. When the timing valve 86 of the
timing valve device #8 is moved to its open po-
sition by fluid at brake cylinder pressure, there
is an additional flow of fluid from the auxiliary
and emergency reservoirs by way of passage 105,
timing valve chamber 187 and passage i81.

With the main emergency slide valve 44 in
emergency position, the passage 89 is uncovered,
so that fluid under pressure from the emergency
valve chamber 48 flows through this passage to
the quick action piston chamber 19, causing the
quick action piston 16 to operate to unseat the
vent valve 73 against the opposing pressure of
the spring 18. As the piston is thus moved it
first closes the leakage groove 83 and then, as
it nears its innermost position, it engages the an-
nular seat rib 188 of a sealing gasket 199 mount-
ed in the casing. With the piston in this posi-
tion the pressure of fluid in the emergency valve
chamber 46, quick action chamber 49 and quick
action piston chamber 79 is reduced by the flow
of fluid to the atmosphere by way of the port 82
in the quick action piston.

With the vent valve unseated, fluid under pres-
sure is vented from the brake pipe to the atmos-
phere, and when the brake pipe pressure reduces
due to such venting, to around twenty pounds,
the spring 95 of the back-dump controlling valve
device 17, acting through the medium of the
follower &4, causes the diaphragm valve 85 to
engage the valve seat 89, thus closing communi-
cation from the back-dump passage 88 to the
chamber 89 which is in open communication with
the brake pipe.

As hereinbefore mentioned the quick action
valve device 8 is timed to remain open for ap-
proximately one minute after an emergency ap-
plication of the brakes is initiated so as to com-
bietely vent the brake pipe. However, in a train
of cars where the old and new equipments hanpen
to be disposed in such a manner that fluid under

pressure in the brake pipe on cars equipped with-

the old equipment may flow to the brake pipe

5
on the cars having the new €quipment .after the
vent valve devices 8 are closed, and the result-
ing increase in brake pipe pressure may be suf-
ficient to move some of the emergency valve parts
to their inner or back-dump position in which
the passage 104 which is in open communication
with the brake cylinder and auxiliary reservoir is
connected through the cavity (03 in the
emergency main slide valve 44 to the back-dump
passage 88. When the emergency piston and
associated slide valves 44 and 45 are thus unin-
tentionally moved to their back-dump position;
the diaphragm valve 85 which has been previ-
ously seated will prevent fluid from flowing from
the passage 88 and consequently from the brake
cylinder and auxiliary reservoir to the brake pipe.
It has been found that this unintentional increase
in brake pipe pressure will not equal twenty
pounds and due to this, the value of the. spring
95 may be such that it will maintain the dia-
phragm valve 85 seated until the brake pipe pres-
sure in chamber 89 is increased to twenty pounds.
Since, as just mentioned an accidental increase
in brake pipe pressure will not equal twenty
bounds, the back-dump controlling valve will pre~
vent the back-dump of fluid under pressure from
the brake cylinder and auxiliary reservoir when
in effecting an emergency application of the
brakes the emergency piston and associated slide
valves 44 and 45 are unintentionally moved to
their inner or back-dump position.

Release of the brakes after an emergency dpbli-‘
cation

To effect a release of the brakes after an emer-
gency application, fluid under pressure is supplied
to the brake pipe 4 in the usual manner and
flows to the triple valve piston .chamber 18 and
to the emergency piston ¢hamber 41. Fluid in
the triple valve chamber 23 is at reduced aux-<
iliary reservoir pressure and fluid in the emer-
gency valve chamber. 46 is at atmospheric pres-
sure, S8ince the chamber 45 is at atmospheric
bressure, the emergency piston will move ih-
wardly, i. e., in a direction toward the left hand,
upon a slight increase in brake pipe pressure,
bringing the collar 55 on the rear end portion
of the emergency piston stem 43 into engage-
ment with the forward end of the stop. 52 and
shifting the emergency slide valves 44 and 45
toward release position. Just prior to the en-
gagement between the piston stem and the stop
82, the piston uncovers the port in the .choke
plug 48 so that fluid under pressure now flows
from the emergency piston chamber 41 to the
emergency valve chamber 46 and quick action
chamber by way of passage 41. " The value of the
spring 53 which yieldably opposes movement of
the stop 52 by the piston stem is just sufficient
to shift' the emergency piston and associated
slide valves 44 and 45 from their inner release
or back-dump position to their normal position
and the flow area of the port in the choke plug
is small, so that a further slight increase in
brake pipe pressure will cause the piston and slide
valves. fo move to back-dump position in which
the cavity 103 in the main emergency-slide valve
14 establishes communication from the brake cyl-
inder passage 104 to the back-dump passage 88.
It will here be noted that due to the retardation
of the flow of fluid through the choke plug .48
and to the fact that the spring 52 is of low value,
movement of the emergency piston and slide
valves to their back-dump position will be: in-
sured. However, in some combinations of old and
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new equipments, such as has hereinbefore been
mentioned, the flow of fluid to the emergency
piston chamber 46 and quick action chamber 49
by way of the port in the choke plug 48 on the
rear cars of the train may be at as fast a rate
as fluid is supplied to the brake pipe, so that on
the rear cars the several parts of the emergency
valve device will not be shifted to their back-
dump position.

It will here be understood that on the head
cars of the train where the increase is at a fast
rate, the several parts of each emergency valve
device will be promptly shifted to their inner or
back-dump position. On the rear cars where
the increase in brake pipe pressure is slow the
several parts of the emergency valve devices may
be brought to a stop in their normal release posi-
tion as hereinbefore mentioned.

With the several parts of an emergency valve
device in back-dump position, the cavity 103 in
the emergency main slide valve 44 connects the
passage 104 to the back-dump passage 88.

The brake cylinder is open to the passage 104
by way of pipe and passage {01, past the open
valve of the timing valve device 10 and passage
105, and with the triple valve device still in ap-
plication position, the auxiliary reservoir is open
to said passage 104 by way of pipe and passage
25, passage 24, triple valve chamber 23, the serv-
ice port 97 in the triple valve main slide valve
21, and passages 98 and 105. When the brake
pipe pressure has been increased to about twenty
pounds, fluid at this pressure in diaphragm valve
chamber 89, causes the diaphragm valve 85 to
flex out of seating engagement with the valve
seat 86 against the opposing pressure of the
spring 95. Since the passage {04 is in open com-
munication with the passage 88 and the dia-
phragm valve 85 is in its open position, fluid
under pressure flows from the brake cylinder
and auxiliary reservoir to the brake pipe by way
of passage 104, cavity 103, passage 88, past the
ball check valve 91 and open diaphragm valve
85, diaphragm valve chamber 89, passages 90 and
15, strainer chamber 63, and passage and pipe 64.

The back dumping of fluid from the brake
cylinder and auxiliary reservoir effects several
very desirable results; first, it serves to save fluid
under pressure which would otherwise be lost
to the atmosphere; second, it rapidly increases
the brake pipe pressure and therefore hastens
the recharging the equipment on a train after
an emergency application of the brakes; and
further, by reducing auxiliary reservoir pressure
to a low degree, substantially to equalization
with the brake pipe, it tends to facilitate move-
ment of the triple valve parts to their release
position.

When, in releasing the brakes, the brake pipe
pressure in chamber 66, at one side of the flexi-
ble diaphragm 65 of the release insuring valve
device B, exceeds the auxiliary reservoir pressure
in chamber 6T by about one and one-half pounds,
said diaphragm will flex inwardly and cause the
valve 69 to be unseated. The triple valve piston
19 and associated slide valves 21 and 22 are in-
tended to move from application position to re-
lease position when the brake pipe pressure in
the triple valve piston chamber 18 exceeds aux-
iliary reservoir pressure in the triple valve slide
valve chamber 23 by about one and one-quarter
pounds, so that the main slide valve 2{ will lap
the passage T0 before the release insuring valve
§9 is unseated. With the passage 10 lapped,
fluid under pressure will not be released from
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the auxiliary reservoir through the medium of
the release insuring valve device. If, however,
a greater pressure differential is required to move
the triple valve piston to release position than
is required to unseat the valve €9, the valve will
be unseated before the triple valve piston moves
from application to release position, and since
in the application position of the triple valve
main slide valve 21, the passage 10 is open to
the atmosphere through a cavity (18 in the main
slide valve 21, a brake cylinder exhaust passage
and pipe ti1 and retaining valve device 96, fluid
under pressure will flow from the triple valve
slide valve chamber 23 and connected auxiliary
veservoir 2 to the passage 10 by way of passage
68, chamber 87, past the unseated valve 69 and
then to the atmosphere, there being a choke
{12 interposed in the passage 10 provided for
retarding the flow of fluid from the valve cham-
ber 223.

On the head fifty cars of the train, where the
increase in brake pipe pressure is at a fast rate
and when this rate of increase is accelerated by
the back-dump of fluid under pressure from the

brake cylinder and auxiliary reserveir to the -

brake pipe, the triple valve parts are caused to
promptly move to their release positions in which
the cavity 118 in the main slide valve 2{ con-
nects the passage 98 to the passage Il{ leading

to the atmosphere, and fluid flows through this o

communication from the brake cylinder and as
a result the release of the brakes is effected. If
for any reason any of the triple valve devices on

these cars should have a tendency to be slow
in starting to move toward apnlication position, °

the release insuring valve device will function,
as hereinbefore described, to release fluid under
pressure from the auxiliary reservoir, thus in-
suring the prompt movement of the parts of such
triple valve devices to release position.

With the triple valve devices on the cars at the
head end of the train in their release position
fluid under pressure flows from the brake pipe
to the auxiliary reservoir by way of the triple

valve piston chamber 18, a feed groove 13, &

triple valve slide valve chamber 23, passage 24
and passage and pipe 26. From the valve cham-
per 23 fluid under pressure also flows to the
emergency reservoir by way of a port 114 in the

triple valve main slide valve 21, a passage g -~

and passage and pipe {02. Due to this dow of
flid to the auxiliary and emergency reservoirs
and to the old equipments acting to retard the
rate of increase in brake pipe pressure on the

rear cars of the train, the rate of increase in *

brake pipe pressure on the rear cars will be very
slow.

Tt is well known that there will be leakage of
fluid from the triple valve piston chamber 18

past the triple valve piston 18 to the valve cham- *

ber 23 before the piston opens the feed groove
113 and in order to prevent this leakage from
increasing the pressure of fluid in the valve
chamber 23 and auxiliary reservoir 2 at such a
rapid rate as to prevent the creation of a sufil-
cient fluid pressure differential on the triple
valve piston to cause the triple valve piston to
move to release position, a passage 116 is pro-
vided through which the auxiliary release valve
chamber 26 is connected to the passage {5 which
is in constant open communication with the
emergency reservoir 3. Interposed in the pas-
sage 116 are check valves 117 and [{8 which are
arranged in series with each other and which are
adapted to prevent flow of fluld from the emer-
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gency reservoir 3 to the triple valve slide valve
chamber 23 and auxiliary reservoir 2.

It will be seen that by the addition of the
volume of the emergency reservoir to the aux-
iliary reservoir 2 and triple valve slide valve
chamber 23, a fluid pressure differential sufficient
to cause the triple valve piston to move to re-
lease position will be more readily obtained than
if the flow of fluid past the piston were to the
auxiliary reservoir and valve chamber 23 only,
thus insuring the movement of the triple valve
parts on the rear cars of the train to releasc
position. It will also be noted that this re-
tardation of the rate of increase in the piston
chamber 23 and auxiliary reservoir also renders
the release insuring valve device 5 more readily
operable to release fluid under pressure from the
auxiliary reservoir than would otherwise be the
case, thus, on the rear cars of the train, insur-
ing the operation to release position of any triple
valve device which has a tendency to remain in
application position.

It will be understood from the foregoing de-
scription of the invention that the emergency
valve device will readily move to its back-dump
position upon the.creation of a light fluid pres-
sure differential on the emergency piston and
that the back-dump controlling valve device will
prevent the back-pump of fluid from the brake
cylinder and auxiliary reservoir when the several
parts of the emergency valve device are unin-
tentionally moved to their back-dump position
in effecting an emergency application of the
brakes. It will also be understocod that by re-
tarding the rate of increase in the pressure of
fluid in the triple valve slide valve chamber by
permitting fluid, which may leak past the triple
valve piston, to flow to both the auxiliary and
emergency reservoirs, a pressure differential for
effecting the operation of triple valve devices to
release position and for effecting the operation of
the release insuring valve devices to release fluid
under pressure from the auxiliary reservoirs in-
sured, particularly on the cars at the rear end
of the train where the increase in brake pipe
pressure in releasing the brakes is very slow.

While one illustrative embodiment of the inven-
tion has been described in detail, it is not our in-
tention to limit its scope to that embodiment
or otherwise than by the terms of the appended
claims.

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

1. In a fluid pressure brake, the combination
with a brake pipe, of valve means having a re-
lease positicn in which fluid under pressure is
adapted t¢ be supplied to the brake pipe, said
valve means being movable upon a reduction in
brake pipe pressure for initiating a braking op-
eration and heing movable to said release position
upon an increase in brake pipe pressure, and
fluid pressure responsive means for preventing
the flow of fiuid to the brake pipe when the valve
means is in said release position, until the brake
pipe pressure has been increased a predetermined
amount above that required to effect the move-
ment of the valve means to said release position.

2. In a fluid pressure brake, the combination
with a brake pipe, of valve means having a re-
lease position in which a communication is es-
tablished through which fluid under pressure is
adapted to be supplied to the brake pipe, said
valve means being movable upon a reduction in
brake pipe pressure for initiating a braking op-

eration and movable upon an increase in brake
pipe pressure to said release position, and fluid
pressure responsive means conditioned in effect-
ing a reduction in brake pipe pressure to main-
tain said communication closed, when the valve
means is in said release position, until the brake
pipe pressure has been increased a predetermined
amount above that required to move the valve
means to said release position.

3. In a fluid pressure brake, the combination !

with a brake pipe and a brake cylinder, of a valve
mechanism movable upon a reduction in brake
pipe pressure to a brake applying position in
which fluid under pressure is supplied .to the
brake cylinder and movable upon an increase
in brake pipe pressure to a brake releasing posi-
tion in which a communication is established
through which fluid under pressure is adapted
to be vented from the brake cylinder to the brake

pipe, and fluid pressure responsive means for pre- &

venting the flow of fluid from the brake cylinder
to the brake pipe through said communication
until the brake pipe pressure has been increased
to a predetermined degree above that required to
effect the movement of said valve mechanism to
said brake releasing position.

4. In a fluid pressure brake, the combination
with a brake pipe and g brake cylinder, of a valve
mechanism movable upon a reduction in brake

pipe pressure to a brake applying position in 7

which fluid under pressure is supplied to the
brake cylinder and movable upon an increase in
brake pipe pressure to a brake releasing posi-
tion in which a communication is established

through which fluid under pressure is adapted

to be vented from the brake cylinder {o the brake
pipe, and fluid pressure responsive means clos-
ing the communication, said means being sub-
ject on one side to brake pipe pressure and

responsive only to a higher brake pipe pressure 4

than that required to effect the movement of
the valve mechanism to said brake releasing po-
sition for permitting the flow of fluid from the
brake cylinder to the brake pipe through the
communication,

5. In a fluid pressure brake, the combination
with a brake pipe and a brake cylinder, of a
valve mechanism movable upon a reduction in
brake pipe pressure to a brake applying positicn

in which fluid under pressure is supplied to the

brake cylinder and movable upon an increase in
brake pipe pressure to a brake releasing position
in which a communication is established through
which fluid under pressure is adapted to be vented

from the brake cylinder to the brake pipe, and &

means for preventing the flow of fiuid through
said communication unless the brake pipe pres-
sure has been increased above that required to
effect the movement of the valve mechanism to
said brake releasing posifion, said means being
subject to brake pipe pressure and an opposing
pressure.

6. In a fluid pressure krake, the combination
with a brake pipe and a brake cylinder, of a valve
mechanism movable upon a reduction in brake
pipe pressure to a brake applying position in
which fluld under pressure is supplied to the
brake cylinder and movable upon an increase in
brake pipe pressure to a brake releasing position
in which a communication is established through
which fluid under pressure is adapted to be
vented from the brake cylinder to the brake pipe,
and means subject to brake pipe pressure and
movable upon a reduction in brake pipe pressure
to a position for preventing the flow of fAuid
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from the brake cylinder to the brake pipe when
the valve mechanism is in said brake releasing
position until the brake pipe pressure is increased
above that required to effect the movement of
the valve mechanism to said brake releasing
position.

7. In a fluid pressure brake, the combination
with a brake pipe and a brake cylinder, of a
valve mechanism movable upon a reduction in
brake pipe pressure to a brake applying position
in which fluid under pressure is supplied to the
brake cylinder and movable upon an increase in
brake pipe pressure to a brake releasing position
in which a communication is established through
which fluid under pressure is adapted to be
vented from the brake cylinder to the brake pipe,
and means subject to brake pipe pressure and
movable upon a reduction in brake pipe pressure
to a position for preventing the flow of fluid from
the brake cylinder to the brake pipe when the
valve mechanism is in said brake releasing posi-
tion and movable only upon an increase in brake
pipe pressure above that required to effect the
movement of the valve mechanism to said brake
releasing position to permit the flow of fluid from
the brake cylinder to the brake pipe through said
communication.

8. In a fluid pressure brake, the combination
with a brake pipe and a brake cylinder, of a valve
mechanism movable upon a reduction in brake
pipe pressure to a brake applying position in
which fluid under pressure is supplied to the
brake cylinder and movable upon an increase in
brake pipe pressure to a brake releasing position
in which a communication is established through
which fluid under pressure is adapted to be
vented from the brake cylinder to the brake pipe,

and fluid pressure responsive valve means oper-

able separately from said valve mechanism upon
an increase in brake pipe pressure for control-
ling the flow of fluid from the brake cylinder
to the brake pipe through said communication
when the valve mechanism is in said brake re-
leasing position.

9. In a fluid pressure brake, the combination
with a brake pipe and a brake cylinder, of a
valve mechanism movable upon a reduction in
brake pipe pressure to a brake applying position
in which fluid under pressure is supplied to the
brake cylinder and movable upon an increase in
brake pipe pressure to a brake releasing position
in which a communication is established through
which fluid under pressure is adapted to be
vented from the brake cylinder to the brake
pipe, and fluid pressure responsive valve means
cperable separately from said valve mechanism
and only upon an increase in brake pipe pressure
above that required to effect the movement of
the valve mechanism to said brake releasing posi-
tion for permitting the flow of fluid from the
brake cylinder to the brake pipe through said
communication.

10. In a fluid pressure brake, the combination
with a brake pipe and a brake cylinder, of a
valve mechanism movable upon a reduction in
brake pipe pressure to a brake applying position
in which fluid under pressure is supplied to the
brake cylinder and movable upon an increase in
brake pipe pressure to a brake releasing position
in which a communication is established through
which fluid under pressure is adapted to be
vented from the brake cylinder to the brake pipe,
and fluid pressure responsive valve means inter-
posed in said communication for preventing the
flow of fluid from the brake cylinder to the
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brake pipe when the valve mechanism is in said
brake releasing position until the brake pipe
pressure has been increased a predetermined
amount above that required to effect the move-
ment of the valve mechanism to said brake re-
leasing position.

11. In a fluid pressure brake, the combination
with a brake pipe and a brake cylinder, of a
valve mechanism movable upcon a reduction in
brake pipe pressure to a brake applying position
in which fluid under pressure is supplied to the
brake cylinder and movable upon an increase in
brake pipe pressure to a brake releasing position
in which a communication is established through
which fluid under pressure is adapted to be
vented from the brake cylinder to the brake pipe,
and valve means interposed in said communica-
tion for preventing the flow of fluid from the
brake cylinder to the brake pipe when the valve

mechanism is in said brake releasing position

until the brake pipe pressure has been increased
a, predetermined amount above that required to
effect the movement of the valve mechanism to
said brake releasing position, said valve means

comprising a valve and a spring for moving said :

valve to its communication closing position upon
a reduction in brake pipe pressure in initiating
an application of the brakes.

12. In a fluid pressure brake, the combination
with a brake pipe, of valve means having a re-
lease position in which fluid under pressure is
adapted to be supplied to the brake pipe, said
valve means being movable upon a reduction in
brake pipe pressure for inifiating a braking op-

eration and being movable to said release posi- 3

tion upon an increase in brake pipe pressure, and
means for preventing the flow of fluid to the
brake pipe, when the valve means is in said
relegse position, until the brake pipe pressure
has been increased a predetermined amount
above that required to effect the movement of
the valve means to said release position, said
means comprising a valve and a spring for mov-
ing said valve to its communication closing posi-

tion upon the initiation of a brake application. .

13. In a fluid pressure brake, the combination
with g brake pipe and a brake cylinder, of a valve
mechanism operated upon an emergency reduc-
tion in brake pipe pressure for supplying fluid

under pressure to the brake cylinder to effect an :

application of the brakes and operated upon an
increase in brake pipe pressure to release fluid
under pressure from the brake cylinder, means
included in said valve mechanism movable upon

an increase in brake pipe pressure to a release ;

position for establishing a communication
through which fluid under pressure is adapted to
flow from the brake cylinder to the brake pipe,
and brake pipe pressure responsive valve means

for preventing the flow of fluid through said com- «:

munication until the brake pipe pressure has been
increased above that required to effect the move-
ment of said valve mechanism to release position.

14, In a fluid pressure brake, the combination
with a brake pipe, a brake cylinder and valve
mechanism operated upon an emergency reduc-
tion in brake pipe pressure for supplying fluid
under pressure to the brake cylinder, of means
included in said valve mechanism movable upon

an increase in brake pipe pressure for establish- 7

ing a communication through which fluid un-
der pressure is adapted to be supplied from the
brake cylinder to the brake pipe, and valve means
closing said communication and operable by brake
pipe pressure to permit the flow of fluid from the
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brake cylinder to the brake pipe only when the
brake pipe pressure is increased to effect the re-
lease of an emergency application of the brakes.

15, In a fluid pressure brake, the combination
with a brake pipe, of a valve mechanism having a
normal brake releasing position, a brake applying
position and an inner brake releasing position
and operated from said normal position to the
brake applying position upon an emergency re-
duction in brake pipe pressure and operated to
either the normal position or inner release po-
sition upon an increase in brake pipe pressure,
means establishing a communication through
which fluid under pressure is adapted to flow to
the brake pipe when the valve mechanism is in its
inner release position, and pressure responsive
means for maintaining said communication closed
until the brake pipe pressure has been increased
a predetermined amount above that required to
move the valve mechanism to said inner release
position.

16. In a fluid pressure brake, the combination
with a brake pipe, a brake cylinder, an auxiliary
reservoir, an emergency reservoir and a valve
mechanism operative upon an emergency reduc-
tion in brake pipe pressure for supplying fluid
under pressure from both of said reservoirs to the
brake cylinder and operative upon an increase in
brake pipe pressure to release fluid under pres-
sure from the brake cylinder, of a constantly es-
tablished communication through which fluid un-
der pressure which may be supplied to the aux-
iliary reservoir before the valve mechanism is
in release position is adapted to flow to the
emergency reservoir in initiating the movement
of said valve means toward release position, and
means for preventing flow of fluid from the
emergency reservoir to the auxiliary reservoir
through said communication.

17. In a fluid pressure brake, the combination
with a brake pipe, a brake cylinder, an auxiliary
reservoir, an emergency reservoir and a valve
mechanism operative upon an emergency reduc-

tion in brake pipe pressure for supplying fluid un-
der pressure from both of said reservoirs to the
brake cylinder and operative upon an increase
in brake pipe pressure to release fluid under pres-
sure from the brake cylinder, of a constantly es-
tablished - communication through which fluid
under pressure which may leak from the brake
pipe to the auxiliary reservoir before the valve
mechanism is in release position may flow to the
emergency . reservoir, and means for preventing
flow of fluid from the emergency reservoir to the
auxiliary reservoir.

18. In a fluid pressure brake, the combination
with a brake pipe, a brake cylinder, an auxiliary
reservoir, a supplemental reservoir and a valve
mechanism comprising a triple valve device and
an emergency valve device operative upon an
emergency reduction in brake pipe pressure for
supplying fluid under pressure from both of said
reservoirs to the brake cylinder, and operative
upon an increase in brake pipe pressure to release
fluid under pressure from the brake cylinder, of
a release insuring valve device operable upon a
predetermined increase in brake pipe pressure
over auxiliary reservoir pressure for venting fluid
under pressure from the auxiliary reservoir to fa-
cilitate the movement of the triple valve device to
release position, a communication through which
fluid under pressure which may leak from the
brake pipe past said triple valve device to the
auxiliary reservoir as the triple valve device is
moved toward release position may flow to the
supplemental reservoir for retarding the rate of
increase in auxiliary reservoir pressure to there-
by facilitate the creation of an operating fluid
pressure differential on said triple valve device
and release insuring valve device, and means for
preventing flow of fluid from the supplemental
reservoir to the auxiliary reservoir by way of said
communication. :
- CLYDE C. FARMER.

ELLIS E. HEWITT.

10

15

20

25

30

35

40



