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Application Nevember 12, 1935, Serial No. 49,335

46 Claims.
This invention relates to fluid pressure brake

. equipment and more particularly to the type

adapted to operate upon a reduction in brake
pipe pressure to effect an application of the
brakes.

In Patent No. 2,031,213 issued to Clyde C.
Farmer on Pebruary 18, 1936, a brake control-
ling valve device is disclosed which comprises a
service portion adapted to operate upon a service
reduction in brake pipe pressure to effect a serv-
ice application of the brakes, and an emergency
portion adapted to operate along with the serv-
ice portion upon an emergency reduction in
brake pipe pressure to effect an emergency ap-
plication of the brakes.

This emergency portion comprises a piston

subject to the opposing pressures of the brake
pipe and a quick action chamber, and further
comprises a main slide valve and auxiliary slide
valve mounied on the main slide valve, these
slide valves being controlled by said piston.
" TTpon a service reduction in brake pipe pres-
sure this piston is adapted to move the auxiliary
slide valve relative to the main slide valve to a
in which communication
established between the quick action chamber and
the atmosphere, and through which the pressure
of fluid in the quick action chamber is adapted
to be reduced at such a rate relative to the serv-
ice rate of reduction in brake pipe pressure, as
will prevent obtaining a sufficient differential
of pressures on said piston to move said piston
past the service position. This communication
is of such restricted flow area that the quick
action chamber pressure is reduced only at a
service rate, so that when the brake pipe pres-
sure is reduced at a more rapid or emergency
rahe, a sufficient differential of pressures is ch-
tained on said piston to move said piston and
thereby the auxiliary slide valve to emergency
position to effect an emergency application of
the brakes.

In the equipment above referred to the emer-
gency portion is designed to be moved to emer-
geney position when a small differential of pres-
sures, such for instance as one pound, is obtained
on the emergency piston in order to.obtain
prompt response of said piston to an emergency
reduction in brake pipe pressure and thereby
provide for fast serial transmission of emergency
gperation throughout a train. The piston and
auxiliary slide valve of the emergency portion are
so proportioned however, that a very light dif-
ferential of pressures on the piston, such for
instance as 0.4 of a pound, will-shift these parts

is

(Cl. 303-~42)

to Service position, and a spring pressed plunger
is provided to define the service position, and
the pressure of the spring has to be overcome
in order that the piston and valve will move
to emergency position. This construction pro-
vides a margin between.the service and emer-
gency pressure differentials, as governed by the
pressure of the spring just mentioned, which is
considered to be more than adequate to prevent
undesired movement of the parts to emergency
position. )

Under all normal conditions this emergency
portion will function as above described and
therefore in the manner intended. If, how-
ever, foreign matter should collect around the
piston or auxiliary slide valve and increase the
static friction or resistance to movement of these
parts, it is possible that even upon a  service
reduction in brake pipe pressure, movement of
these parts from the normal position may be so
delayed upon a service reduction in brake pipe
pressuire as to obtain the differential required
to move the parts to emergency position- before
the parts start to move.: Then when the parts
start moving, if the kinetic friction is relatively
low, the parts- may jump from their normal
position through service position directly to
emergency position and thereby initiate an emer-
gency reduction in brake .pipe pressure. An
emergency application of the brakes will then
be obtained throughout. the train when not
intended. 'This is undesirable for various rea-
sons, such as, it will interfere with the operating
schedule of the train and may also interfere
with the operation of other trains on the same
track. .

The principal object of this invention is. to
provide means, adapted to be associated with
a brake equipment of the type disclosed in the
above mentioned patent for obviating the possi-
bility of obtaining upon a service reduction in
brake pipe pressure an undesired emergency ap-
plication of the brakes, as above described.

Other objects and advantages will be apparent
from the following, more detailed description of
the. invention.

In the accompanying drawings; Fig. 1 is a dia-
grammatic view, mainly in section, of a portion
of a fluid pressure brake equipment embodying
one form of the invention; and Fig. 2 is a view
similar to Fig. 1 embodying another form of the
invention.

The portion of a fluid pressure brake equip-
ment shown in the drawings is fundamentally the
same as a portion of the equipment disclosed in
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the aforementioned patent, but only those parts
are shown which are deemed necessary to a com-
brehensive understanding of the invention.

The fluid pressure brake equipment shown in
Fig. 1 comprises a pipe bracket [, only a portion
of which is shown, to which is connected a
brake pipe 2, an emergency reservoir 3 and a
brake cylinder 4, and this bracket is provided
with connections to a pipe 5 which leads to an
auxiliary reservoir (not shown) and to a brake
release pipe § which is connected to a retaining
valve device (not shown), this construction cor-
responding substantially to that disclosed in the
aforementioned patent.

An emergency valve device T is provided which
comprises the main elements. of that disclosed in
the aforementioned patent. This device is
mounted .on one face of a filler block 8 which,
according to the invention, is interposed between
the emergency valve device 7 and pipe bracket |
and is secured-to said pipe bracket, with a gasket
10 interposed between the emergency valve device
1 and filler block 8 and a like gasket 9 interposed
between the filler block 8 and pipe bracket .

The emergency valve device T comprises a cas-
ing containing an emergency piston (i having at
one side a chamber {2 which is connected to the
brake- pipe 2 by way of a passage 13 in the filler
block 8, a chamber {4 and passages 15 and 1§
in the pipe bracket { and a branch pipe {1. The
piston has at the opposite side a valve chamber
18 which is connected to a quick action chamber
19 in the pipe bracket | by way of a passage 20
in the emergency valve device, a passage 21 in
the filler block 8 and -a passage 22 in the pipe
bracket I, and disposed in this valve chamber
is a main slide valve 23 and an auxiliary slide
valve 24 adapted to be operated by the piston 1.
" The left hand end of the valve chamber {8
is closed by a cover plate 25 in which there is
provided a bore 26 arranged axially with respect
to the piston {1. The piston I{ has a stem 27,
the end of which is slidably mounted in the bore
26. The stem has a recess in which the auxiliary
slide valve 24 is disposed, while the main slide
valve is disposed between a shoulder 28 formed
on the back of the piston {i and a shoulder 29
formed on the stem 27.

A bore 38 is provided in the end of the piston
stem 27, the outer end of this bore being closed
by a plug 3{ while the inner end of the bore ex-
tends beyond the shoulder 29 in a direction to-
ward the piston {f. A plunger 32 is disposed in
this bore and has a stem &3 slidably mounted
in a suitable bore in the plug 31. A spring 34
is interposed between the plug 3i and plunger 32
and acts to urge said plunger into engagement
with the inner end of the bore 38, in which po-
sition the right hand face of said plunger is dis-
posed between the shoulder 29 and adjacent end
of the main slide valve 23.

_A flexible diaphragm 35 is secured to the cas-
ing 71, over an opening 36 leading to the valve
chamber 18, by means of a cover 37. A rocking
pin 38, having a head 39 engaging one side of the
diaphragm 35, extends through the opening 36
and a slot 48 in the piston stem 27 and into en-
gagement with the main slide valve 23 within a
recess 41, A follower 82 is disposed in a chamber
43 formed in the cover 371 at the opposite side
of the diaphragm 35 and is pressed into engage-
ment with said diaphragm by means of a spring
44, The chamber 43 is connected to a passage
45 which leads to a passage 46 which is con-
nected to the emergency reservoir 3. The dia-
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phragm 35 is provided on both sides with oppo-
site raised portions 47 which fit into recesses
in the pin head 38 and follower 42 for holding
said head and follower in the proper working
positions on the diaphragm.

The emergency valve casing is provided with a
check valve chamber 10! which is open at one
end to the emergency valve chamber {8 and which
is connected to the emergency reservoir passage
45. A seat is provided in chamber 10f for a-ball
check valve 102 and another seat for a poppet
type check valve {03, these check valves being
arranged in series to prevent flow of fluid under
pressure from the emergency reservoir passage
45 to the emergency valve chamber (8. A spring
i04 in chamber 181 acts on the poppet valve
103 for urging same to its seat.

A brake pipe vent valve device 48 is associated
with the emergency valve device T and comprises
a vent valve 49 contained in a chamber 59 and
urged into engagement with a seat rib 51 by
means of a spring 52 for closing communication
between said chamber and a chamber §& which
is open to the atmosphere through a passage 54.
The chamber 88 is in constant communication
with the brake pipe 2 through a passage 55 in the
vent valve device, a passage 56 in the filler block
8, passages 57, 58, |5 and 1§ in the pipe bracket
{ and branch pipe 17. )

The vent valve device 48 further comprises a
movable piston 59 having a stem 68 which extends
through the chamber 53 and which is secured to
the vent valve 49." This piston has at one side
a chamber 61 connected to a passage 62 which
leads to the seat of the main slide valve: 23-and
has at the opposite side a chamber €3 open to
chamber 53. A restricfed port 64 is provided
through the piston 59 connecting chamber 61 to
chamber 63. A gasket 65 is provided in the cas-
ing at the right hand side of the piston 58 and
is adapted to be engaged thereby when said pis-
ton is moved toward the right hand. A leakage

groove 66 is provided in the casing for connect-

ing chamber 61 to chamber 63:when the piston
5§ is in its normal position, as shown in the
drawings. '

In the drawings, the parts of the emergency
valve device 1 are shown in their normal posi-
tion and in this position, a passage 64 in the
casing is open to chamber {2 past the piston i,
This passage communicates with a restricted port
65 in a choke plug 68, which port in turn leads
to a chamber 67 which is connected through pas-
sage 20 to the emergency valve chamber {8 on
the one hand and through passages 2! and 22
to the quick action chamber (9 on the other
hand.

The main slide valve Il is provided with pas-
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sages 88 and 69 which in the normal position of -

said slide valve, as shown in the drawings, register
with an atmospheric passage 780 and the passage
62, respectively, and is further provided with a
cavity 71 adapted in the emergency position
thereof, which will be hereinafter described, to
connect the emergency reservoir vassage 46 to
a passage 12 which is connected to the brake
cylinder 4 by way of passage 13 in the filler block
8, passage 14 in the pipe bracket 1 and pipe 75.
Also in the emergency position of the slide valve
23, the passage 62 is adapted to be connected past
the left hand end of said slide valve to the valve
chamber 18.

The auxiliary slide valve 24 normally laps the
passages 68 and €8 which open at the seat of
said valve, and a service or breather port 76 is
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provided through said valve and is adapted upon
movement of said valve toward the right hand
to register fully with port 68 before said valve
commences to uncover the passage 68.

‘When the service position of the valves is at-
tained the port 76 is in substentially full regis-
tration with passage 68, and at the time of this
registraticn, the plunger 32 is adapted to just
engage the left hand end of the main slide valve
22 and therefore define this service position.
Furiher movement of the auxiliary slide valve
towards the right hand to uncover the emer-
gency passage 88 is then opposed by the spring
24 which necessitates an increase in the differen-
tial of pressures on the piston {t in order to over-
come the pressure of said spring, as will be evi-
dent.

The equipment so far described corresponds
substantially to that disclosed in the patent
hereinbefore referred to except for the filler
block 8 which according to the invention has
been interposed between the pipe bracket | and
emergency valve device 7, and it will be evi-
dent from the above description of parts that
passages have been provided through this filler
block to establish communications between the
emergency valve device and pipe bracket corre-
sponding to thoss disclosed in the aforementioned
patent. ’

According to the invention, the filler block &
iz provided for the purpose of incorporating in
the eguipment a valve device designed to prevent
undesired emergency operation of the emergency
valve device T upon a service reduction in brake
pipe pressure,

The valve device in the filler block § comprises
a flexible diaphragm 77 having at one side 2a
chamber 78 which in the normal position of the
emergency piston 11 is eonnected to the brake
pipe 2 through a passage 88, a groove 18 in the
wall of the cylinder containing said pisten, cham-~
ber 12, and from thence by way of the brake pipe
passage 13, the groove 19 being of such length
that when the piston i is in engagement with
gasket 13 the passage 108 is connected around
said piston to the valve chamber {8.

The diaphragm 77 has at the opposite. side
a chamber 83 which is connected through a pas-
sage 8! and a choke {85 to passage 2¢ which Is
in constant communication with the quck ac-
tion chamber 2. A poppet valve 82 adapted o be
operated by the diaphragm 77 is disposed in
chamber 88 and is adapted to engage a seat rib
83, formed on the filler block around a passage
24, to close communication from chamber 83 to
said passage. A choke plug 83 is provided in the
passege 84 and has a restricted flow passage 239
leading to the atmosphere, the flow area of -this
passage 88 corresponding substantially to that
through passages 78, 68 and 72, in the slide valves
25 gnd £3 and the seat of slide valve 23, when
said passages are in registration.

The peopet valve 82 is relatively small as com-
pared to the area of the diaphragm ¥7 and is pro-
vided with a stem 87 which telescopes with a
member 82 which is provided with a stud 88.
This stud extends through a central bore pro-
vided in a follower plate 98 engaging one side of
the diaphragm 77, through a central cpening in
said diaphragm and 2 corresponding opening in
a follower plate 8§ engaging the opposite side of
said diaphragm, and a nut §2 is provided on the
end of said stud which pulls the member 83
against the plate 98 and clamps the plates 89
and 9i to the diaphragm 77.

3

A pin 92 is secured in the member 88 and ex-
tends through a slot 83 provided longitudinally
through the poppet valve stem 87, while a spring
84 is interposed between said member and poppet
valve. Stops 95 are provided on the casing adapt-
ed to be engaged by the follower 28 for limiting
deflection of the diaphragm 77 in one direction.

A spring 96 is disposed in chamber 18 and acts
on follower plate 91 urging the diaphragm 17 in
the direction for causing spring %4 to seat the
poppet valve 82 Shims 97 are disposed beneath
one end of the suring 88 for accurately adjusting
its pressure on the diaphragm 77 to the desired
value. :

The diaphragm 77 is preferably made of rela~
tively thin, flexible material and is preferably as
large or larger in diameter than the emergency
piston 1! so that the differential of pressures nor-

10

mally required to defiect said diaphragm a certain .

amount will be oniy a small percentage of the
pressure of the controlling spring 88, thus any
change in the internal resistance of- the dia-
phragm due for instance to softening of the dia=
phragm in the presence of ¢il or hardening: due
to aging will not materially change this differ-
ential. By this construction, the diaphragm 77,
will deflect within a very small range cf the exact

. differential desired as governed by the spring 96.

. A valve chamber 107 is provided in the filler
bicck & and contains a check valve 188 and a
spring {89 of predetermined value acting on the
check valve urging it to its seat formed in one
end of said chamber. The chamber (87 is con-
nected through a passage {8 to passages 21 and
84, while the lower seated surface of the valve is
open to a passage 14 which leads to passage {05,

In operation, the portion of the brake equip-
ment shown in the drawings is initially charged
with fluid under pressure in the same manner as
described in the aforementioned patent, but will
be briefly described here. :

Muid under pressure is supplied to the brake

pipe 2 in the usual well known manner and flows
therefrom through pipe 17 to the pipe bracket §,°
and

then -through passage {6 to passage (8
through passage 8§ in the direction toward the
vight hand to the service portion of the brake
conirolling valve device which operates to supply
fluid under pressure to the emergency reserveir
3. The service portion of the brake controlling
valve device is not shown, however, since it is

-not involved in the invention.

Fluid under pressure supplied to passage 5
flows in a direction toward the left hand to
chamber 14, and thence through passage (8 to
the emergency piston chamber (2. With the
parts of the emergency valve device in the nor-
mal or release position, as shown in the drawings,
the charging passage 68 is open to the piston
chamber {2 which permits fluid under pressure
to flow through said passage and-the restricted
port 88 in the choke plug 86 to chamber §7 and

frem thence through passage 23 {o the emergency -

valve chamber 18, and through passages 2f and
22 {o the quick. action chamber 9.

Fluid under pressure also flows from passage
2{ through the choke {85 and passage 8t to
digphragm chamber 88, while diaphragm cham-
ver 78 is charged with brake pipe pressure by

flow of fluid under pressure from piston chamber -

{2 through groove 78 and passage .188. The
emergency valve chamber {8, quick action cham-
ber 18 and diaphragm chamber 8§ thus become
charged together to the pressure carried in the
brake pipe and acting in the emergency piston

30

40

50

60




10

20

25

30

40

45

50

85

65

76

4

chamber {2 and diaphragm chamber 78. When
these chambers are thus charged, the emergency
valve parts are in the position shown in the
drawings, and the spring 96 acts to hold the
diaphragm 77 in such a pdsition that the service
vent valve 82 will be maintained seated against
the seat rib 83, as shown in the drawings.

With the equipment charged with fluid under
pressure, if it is desired to effect a service appli-
cation of the brakes, a gradual service reduction
in pressure in the brake pipe 2 is initiated by
operation of the usual brake valve device (not
ghown). This reduction is transmitted through
the branch pipe 17 and passage 16 to passage {5
and from. thence in a direction toward the left
hand to the emergency piston chamber (2 and
in a direction toward the right hand to the serv-
ice portion (not shown) of the brake equipment,
the service portion operating to effect a quick
service reduction in brake pipe pressure and to
supply fluid under pressure to passage. 14 and
from thence to brake cylinder 4 in a manner de-
scribed in the aforementioned patent.

The service reduction in brake pipe pressure
acts to reduce the pressure in the emergency pis-
ton chamber {2 at a faster rate than the pres-
sure of fluid in the quick action chamber 18 and
emergency valve chamber 18 can reduce by flow
back to the piston chamber (2 through the re-
stricted port 85 in the choke plug 86.

If the emergency valve device operates as in- -

tended, that is, if the static resistance to move-
ment of the piston I and auxiliary slide valve

24 is not greater than a predetermined degree,.

then when the pressure in chamber (2 becomes
slightly lower, for instance 0.4 of one pound,
than that acting in the emergency valve chamber
i8, this pressure differential shifts the piston {1
and auxiliary slide valve 24 towards the right
hand, causing port 76 in the auxiliary slide valve
28 to register with passage 68 in the main slide
valve 23. Through this port and passage fluid
under pressure is adapted to be vented from the
quick action chamber {9 and emergency valve
chamber {8 to the- atmosphere by way of the
atmospheric passage 708, and such venting of
fluid under pressure is adapted to reduce the
pressure acting on the left hand face of the
emergency piston (i at as fast a rate as the
opposing brake pipe pressure in chamber 2 is
being. reduced, and thereby prevents a further
increase in pressure differential on the emergency
piston {1 which would tend to keep said piston
moving on to the emergency position which will
be later described.

The emergency piston Il and auxiliary slide
valve 28 are designed to move to the service posi-
tion just described on a very small differential
of pressures, such for instance as 04 of one
pound as above noted, and to prevent said parts
from moving further on a service reduction in
brake pipe pressure, the plunger 32 in the end of
the piston stem 27 engages.the end of the main
slide valve 23 at the time port 76 and passage
68 are in full registry. Further movement of
the piston and graduating valve therefore neces-
sitates a sufficient increase in pressure differ-
ential to compress this spring, which however
is prevented, normally, by the venting of fluid
under pressure from the eniergency valve cham-
ber {8 as above described. The main slide valve
28 necessitates an even greater pressure differ-
ential on the piston I{ to be moved than is re-
quired to compress the spring 24, so that said
main slide valve in conjunction with the pres-
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sure of spring 34 on the plunger 32 acts as an
effective block for defining the service position
of the auxiliary slide valve 24. In this posi-
tion of the auxiliary slide valve it is desired to
point out that passage 69 in the main slide
valve 23 is still lapped by the auxiliary slide
valve 24, :

If only a partial service reduction in brake
pipe pressure is effected, then when the pres-
sure in the emergency valve chamber becomes
reduced sufficienily below brake pipe pressure,
the higher brake pipe pressure in the emergency
piston chamber {2 moves the emergency piston
{! and auxiliary slide valve 24 toward the left
hand until the passage 68 in the main slide valve
is lapped so as to prevent further venting of
fiuid under pressure from the valve chamber (8.

If when the brake equipment is in the normal
or release position, a sudden emergency reduc-
tion in brake pipe pressure is effected, such a
reduction causes the service portion (not
shown) of the brake equipment to operate to
supply fluid under pressure to the brake cylinder
as described in the aforementioned patent. The
emergency reduction in brake pipe pressure
prompily reduces the pressure in the emergency
piston chamber 12 and causes the piston {{ and
graduating valve 24 to move toward the right
hand to service position hereinbefore described.

" In this position, the pressure in the emergency

valve chamber cannot reduce through port 76
and passage §8 as fast as the brake pipe pres-
sure in pistonn chamber {2 is reducing, so that
the pressure differential on piston {i quickly be-
comes such as to overcome the pressure of the
spring 34 and then moves the piston ff to the
emergency position defined by engagement of
the shoulder 29 on the emergency piston stem
27 with the end of the main slide valve 23.

In this position of the auxiliary slide valve, pas-
sage 68 in the main slide valve is opened to the
valve chamber {8 which permits fluid under pres-
sure to flow from said chamber to passage 6%
and from thence to the vent valve piston cham-~
ber 8i. . i

"This: supply of fluid under pressure to piston
chamber £ so exceeds the venting capacity of
the leakage groove 85 and the restricted port 64
through the vent valve piston 58, that sufficient
pressure is promptly obtained in said chamber
on the vent valve piston to move sazid piston
toward the right hand into sealing engagement
with gasket 65,

This movement of the vent valve piston 58 un-
seats the vent valve 49 which permits fluid under
pressure to rapidly flow from the brake pipe 2 to
the atmosphere through pipe {1, passages I6,
15, 88, 57, 56 and 53, thence through chamber 58
past the valve 49 to chamber 53 and from thence
through the atmospheric passage 54. 'This sud-
den emergency reduction in brake pipe pressure
is transmitted from car to car through a train by
the operation of the emergency valve device and
vent valve device on each car in the manner above
described, as is well understood.

When the brake pipe pressure in the emergency
piston chamber {2 becomes reduced sufficiently
below the pressure of fluid in the valve chamber
{8, that the differential of pressures on the
emergency piston can overcome the static resist-
ance to movement of the main slide valve 23, said
piston moves said slide valve toward the right
hand to a position defined by the engagement of
said piston with the gasket ¢8.

In this position of the emergency slide valve 23,
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the cavity 7! connects the emergency reservoir
passage 4§ to the brake cylinder passage 72 so
that fluid under pressure is permitted to flow
from the emergency reservoir 3 to the brake cyl-
inder 4 for producing high emergency brake cyl-
inder pressure as is obtained in the apparatus of
the aforementioned patent. Also in this posi~
tion of the main slide valve the passage 62 is
opened to the emergency valve chamber 18 past
the left hand end of the slide valve in order to
maintain the supply of fluid under pressure to the
vent valve piston chamber 61.

Fluid under pressure thus supplied to the vent
valve piston chamber 6f graduaily flows to the
atmosphere through the restricted vent port 84 in
the vent valve piston 58. The size of this port
is so proportioned to the volure of the emergency
valve chamber 18 and quick action chamber 1§
that sufficient pressure will be maintained on
the piston 59 to hold the vent valve 48 unseated
against the pressure of spring 52 until the brake
pipe pressure is reduced to substantially atmos-
pheric pressure, after which said spring acts to
seat the vent valve 49 so as to permit the brake
pipe to be recharged for effecting a release of the
brakes, whenever it is desired.

In effecting an emergency application of the
brakes, the emergency piston 1 is adapted to
move the auxiliary slide valve 24 first to service
position Upon obtaining a small differential of
fluid pressures, such as 0.4 of one pound on the
emergency piston {{, the same as upon a service
reduction in brake pipe pressure. Then a slight
increase in differential, such as 0.6 of a pound,

35 is required on the piston {1 to overcome the pres-~
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sure of spring 34 for moving the auxiliary slide
valve 24 to the emergency position. In other
words, about 1 pound differential is regquired to
rmove the piston {i and valve 24 to emergency
position as above described, and it should be
noted, that this differential is cbtained so quickly
that movement of the parts from the normal po-
sition to emergency position is effected so rapidly
that there is no actual stopping of the parts in the
service position.

It is possible that foreign matter may accumu-
late in a brake controlling valve device and act
to increase the force necessary to start a valve or
piston moving, but after the valve or piston is

started the force necessary to keep the valve or
pisten moving may be relatively low. Assuming
that the parts of the emergency valve device are
designed to be moved on the pressure differentials
above mentioned, it will be evident that if the
static resistance to movement of the emergency
piston {{ and auxiliary slide valve 24 does not re-
guire a differential of pressure on said piston
equal to the one pound, above mentioned, to start
said piston and valve moving, the action of spring
24 will prevent undesired movement tc emergency
positicn upecn a service reduction in brake pipe
pressure, but if the static resistance becomes such
as o reqguire a pressure differential greater than
said one pound to start said piston and valve mov-
ing,
the moving piston and valve will be sufficient to
overcome the pressure of spring 34 and move the

valve to emergency position, in which case an
emergency application of the train brakes would
resudt, upsn effecting a service reduction in brake
pipe pressure, which is undesired.

The valvz device disposed in the filler block 8
is provided to preveni this undesired operation
of the emergency valve device and is designed to
onerate at a differential of pressures, which if

this greater differential plus the inertia of-

5
allowed to accumulate on the emergency piston
due to failure of the emergency piston to move
as intended, would be liable to cause said piston
to move to emergency position when not desired.

With this valve device, the pressures in the
diaphragm chambers 78 and 88 vary with those
in the connected emergency valve chamber 18

and quick action chamber 18, and in the piston .

chamber {2 or brake pipe 2, respectively, so long
as the emergency valve deviee is not in emergericy
position.  The spring 96 is so designed with re-
spect to the ares of the diaphragm 77 as to pre-
vent any downward deflection of said diaphragm
upon a service reduction in pressure in the brake
pipe and therefcre in chamber 78, unless the dif-
ferential between guick action chamber pressure
in chamber 8% and brake pipe pressure in cham-
ber 18 becomses equsal $0 substantially that which
will cause the emergency valve device T to operate
to effect an undesired emergencyapplicationofthe
brakes. . If the differential increases to substan-
tially this amount, or say one pocund as above de-
scribed, then this differential acting ¢n the dia-
phragm 17 overcomes the pressure of spring 9%
and deflects said diaphragm downwardly which
acts through the member 88, pin 92 and stem 87
to pull the valve 82 away from the seat rib 88.
With the valve 82 thus unseated, fluid under
pressure is vented from the emergency. valve
chamber {8 and quick action chamber {9 through
the restricted port 86 to the atmosphere at such
a rate that the reduction in-pressure in the
emergency valve chamber and quick action cham-
ber promptly acts to prevent any further increase
in the differential of pressures on the emergency
piston. By thus limiting the pressure differential
which it is possible to obtain on the emergency
piston 1{ to a degree which will not be sufficient

to move said piston and the auxiliary slide valve -

24 to emergency position, undesired movement of
the emergency piston and auxiliary slide valve 24
to emergency positicn upon a service reduction
in brake pipe pressure is prevented.

If, as above described, the piston {{ and auxili-
ary slide valve 24 do not move from release posi-
tion upon effecting a service reduction in brake
pipe pressure, the valve 82 is held open by the
diaphragm 77 until the quick action chamber
pressure is reduced substantially the same degree
as the brake pipe pressure is reduced, whereupon,
spring 96 deflects the diaphragm 77 back to its
normal position and causes spring 84 to seab
the valve 82,

It will be evident that the valve 82 and choke
86 perform the same function, when the emer-
gency piston and auxiliary slide valve fail to he
moved upon a service reduction in brake pipe
pressure, as is preformed by the auxiliary slide
valve causing port 16 to register with passage 68
when said piston and slide valve operate as in-
tended.

It will be further noted, that the valve device
in the filler block 8 does not operate upon a ser-
vice reduction in brake pipe pressure except in
case of failure of the emergency piston ff and
auxiliary slide valve 24 to operate as intended,
which in one respect is desirable in that it causes
the piston I{ and slide valve 24 to operate when
they will, which tends to keep said parts sufficient~
ly free to operate as intended.

When a sudden emergency reduction in brake
pipe pressure is effected, the emergency valve
device will operate as hereinbefore described re-
gardless of the static friction condition. 'of the
piston and valves, since a high differential of
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pressure is suddenly established over the emer-
gency piston {1 which will promptly move same
to emergency position and into sealing engage-
ment with the gasket 18.. In this position of the
piston !4, diaphragm chamber 78 is disconnected
from the piston chamber {2 and connected to the
valve chamber {8 through passage {86 and groove
79 which by-passes the piston fi. This provides
quick action chamber pressure in diaphragm
chamber 78, and since diaphragm chamber 80
is at all times connected to the quick action cham-
ber 19, the opposing fluid pressures on the dia-
phragm 17 become equal which permits spring
86 to maintain the service vent valve 82 seated.
By maintaining the service vent valve seated, the
quick action chamber pressure is reduced only
through the restricted port 64 in the vent valve
piston 59 which ensures that the brake pipe vent
valve 49 will be maintained open for the desired
time, as hereinbefore fully described.

When it is desired to effect a release of the
brakes after an application, fluid under pressure
is supplied to the brake pipe 2 in the usual man-
ner and flows from thence to the service portion
of the equipment (not shown) and to piston

‘chamber {2 of the emergency valve device 7. The

consequent increase in pressure in chamber 12
shifts the piston {1l and slide valves 23 and 24
back to their normal position in which the
emergency valve chamber 18 and quick action
chamber {9 are recharged with fiuid to the nor-
mal pressure cbtained in the brake pipe, while
the service portion of the equipment (not shown)
is operated by the increase.in brake pipe pres-
sure to effect a release of fluid under pressure
from the brake cylinder and to recharge the re-
maining portion of the equipment in the manner
described in the aforementioned patent.

In effecting a release of the brakes, it is custom-
ary to initially move the usual brake valve device
(not shown) to full release position for supply-
ing fluid at main reservoir pressure directly to
the brake pipe 2, and then after a certain lapse
of time the brake valve device is moved to run-
ning position in which the supply of fluid to the
brake pipe is controlled by the usual feed valve
device (not shown). As a result, the brake pipe
pressure at the head end of the train is initially
increased to a degree which may be substantially
equal to that carried in the main reservoir. As
soon as the emergency valve device 71 is moved
to the normal position by the increase in brake
pipe pressure, the high brake pipe pressure be-
comes effective through groove 78 and passage

5 108 in chamber 78. The diaphragm 17 is thus

subjected to this high pressure in chamber 78
and the lower quick action chamber pressure in
chamber 88, and to prevent subjecting the seat-
ing face of the service vent valve 82 to this dif-
ferential of pressures on the diaphragm, the dia-
phragm: 17 is permitted to flex or move relatively
to said valve into engagement with the stops 95
on the casing without increasing the seating pres-
sure on the service vent valve 82 above that ef-
fected by spring 94.
damaging the seating face of the valve 82.

In releasing the brakes after an application,
the emergency valve chamber {7 and quick action
chamber {8, in valve devices on cars at the head
of a train, may tend to become charged from
the initial high brake pipe pressure to a pressure
exceeding that normally carried in the brake pipe.
Such overcharging is prevented however by the
provision of the chieck valves 102 and {083 which
act to permit fluid under pressure to flow from the

'This construction avoids .
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emergency valve chamber {7 and quick action

chamber {8 to the partially or fully charged emer-
gency reservoir 3, which is of large volume,

In initially charging the equipment the flow of
fluid from the emergency valve chamber {7 and

quick action.chamber 9 to the emergency res-

ervoir 4, which may be at substantially atmos-
pheric pressure, may be at such a rate with re-
spect to the rate of supply to said chamber
through the charging port 65 that a very high
differential of pressures will be established over
the emergency piston ff. It is undesirable that
the diaphragm T1 be subjected to such a high
differential of pressures, due to the possibility of
rupturing the diaphragm, and is avoided by the
use of the check valve 188 and spring 189, Just
as soon as the brake pipe pressure acting in
chamber 12 on the emergency piston Il and in
chamber 78 on one face of the diaphragm 77 be-
comes increased a certain degree, such for in-
stance as 15 pounds, over the pressure acting in
diaphragm chamber 80, the brake pipe pressure
unseats the check valve 1068 against the pressure
of spring (09. Fluid under pressure then flows
through passages 10 and 8! into diaphragm
chamber 88 at such a rafe relatively to the
capacity of choke 105 to permit flow from cham-
ber 86 to the emergency valve chamber {7 and
quick action chamber 18, as to maintain in cham-~
ber 89, during this initial charging, a pressure
which is Iess than brake pipe pressure only by a
predetermined amount, governed by the pressure

“of spring 109. The diaphragm 77 is thus protected

against subjection to a differential of pressures
exceeding that determined by spring 169 which
will prevent possible rupturing of the diaphragm,

‘While the choke 105 acts to restrict flow of
fluid under pressure from chamber 80 to the
emergency valve chamber I8 and quick action
chamber {9 under the conditions just described,
it in no way interferes with the operation of the
service vent valve 82 to reduce the pressure in
the emergency valve chamber 17 and quick action
chamber {8 to prevent undesired movement of
the emergency valve device to emergency posi-
tion upon effecting a service application of the
brakes, as hereinbefore described.

In the embodiment of the invention above de-
scribed, it will be noted that, except for the
addition of the groove 79 controlled by the
piston I, no change is required in the emergency
valve device disclosed in the aforementioned
patent. In other words, the mere provision of
the groove 19 in the emergency valve, snd the
provision of the filler block 8 which carries the
diaphragm controlled valve device accomplishes
the object of the invention and as hereinbefore
pointed out, this embodiment provides that the
emergency valve device, if in condition, will
always respond to a service reduction in brake
pipe pressure, the diaphragm controlled valve
device being operative only in case the emer-
gency valve device fails to operate upon the
maximum differential which will avoid move-
ment to the emergency position upon a service
reduction in brake pipe pressure.

The preferred embodiment of the invention is
shown in Fig. 2 of the drawings. In this em-
bodiment, a diaphragm controlled valve device
is provided which operates upon every service
reduction in brake pipe pressure to vent fAuid
under pressure from the quick action chamber,
while the emergency valve device is designed so
as not to operate at all upon a service reduction
in brake pipe pressure, this embodiment having
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certain advantages over that disclosed in Fig. 1

of the drawings, which will be hereinafter de-

scribed.

The brake equipment shown in Fig. 2 of the
drawings differs from that shown in Fig. 1 in the
following respects. The service or breather port
18, passage 88 and atmospheric passage 10 in
the slide valves 28 and 28 and slide valve seat,
respectively, are omitted, thereby eliminating
{from this emergency valve device the service
function contained in the emergency valve device
shown in Fig. 1. PFurthermore, the piston stem
27 is shortened so that in the normal position of
the parts, the plunger 32 engages the rear end of
the main slide valve 23. By these modifications
the movement of the emergency piston {f and
auxiliary slide valve 24 is reduced by an amount
equal to the service movement, or the movemerit
required to shift port 78 into registry with pas-
sage 88 in the construction shown in Fig. 1.
This will be evident from an inspection of the
drawings which clearly shows that the distance
hetween the piston 1§ and gasket {2 is less in
the device shown in Fig. 2 than that shown in
Fig. 1.

The diaphragm controlled valve device dis-
posed in the filler block 8 shown in Fig. 2 is the
same as that shown in Fig. 1 except it employs a
spring 100 of different value than spring 86 used
in the device shown in Fig. 1, and the passage
{88 which connects to diaphragm chamber 78
instead of leading to a groove 1§ as in Fig. 1,
leads to the charging passage 84,

The spring (88, instead of being designed to
delay the operation of the diaphragm controlled
valve 82 so as to permit the emergency valve
device to operate upon a service reduction in
brake pipe pressure, if it is in proper condition to
do s0, is designed to permit the diaphragm con-
trolled valve to operate upon a very low pressure
gifferential such as 0.2 of a pound, which is
only one-half that required to move the emer-
gency valve device, disclosed in Fig. 1, to service
position.

In the emergency valve device shown in Fig.
2 of the drawings, the differential required to
move the piston {8 and auxiliary slide valve 24,
will be that reguired to overcome the static re-
sistance to movement of said piston and valve
plus the pressure of spring 34, and assuming
these paris to be substantially the same as those
employed in the device shown in Fig. 1, this
differential may equal approximately one pound
when the parts are in normal condition, and
may increase beyond this amount in case of
foreign matter accumulating around said piston
and valve., However, the difference between the
one pound differential required to move the pis-
ton Ii and slide valve 24 and the 0.2 pound dif-
ferential required to operate the diaphragm con-
trolied valve 82, ensures that the diaphragm con-
trolled valve will always operate ahead of the
emergency valve device upon a service reduc-
tion in brake pipe pressure. At this point it
should be noted that the 6.2 pound differential
required to deflect the diaphragm 17 will not be
appreciably effected by variations in internal re-

* gistance of the diaphragm since said diaphragm

is of relatively large area as compared to the
pressure of said spring as has been hereinbefore
raore fully described. Further, since foreign mat-
ter will not materially alter the defiection char-
acteristics of the diaphragm, it will be evident
that this 0.2 pound function will remain sub-
stantially constant,

-

Upon effecting a service reduction in brake
pipe pressure, such reduction becomes effective
in the emergency piston chamber (2 and dia-
phragm chamber 78 and fluid under pressure
then tends to flow back from the quick action
chamber {§ and emergency valve chamber {8
through the restricted port &% in choke 6§ to
the brake pipe, in the same manner as cccurs in
the construction shown in Fig. 1 of the drawings.
The port 85 so restricts this back flow, however,
that 0.2 of a pound differential of pressures is
promptly cbtained on the diaphragm 77 which
deflects said diaphragm against the opposing
pressure of spring §88 and thereby unseats the
service vent valve 82,

With the valve 82 unseated, fluid under pres-

sure is vented from the quick action chamber 18
and emergency valve chamber §8 at as rapid a
rate as the brake pipe pressure is being reduced
and thereby prevents an increase in this differ-
ential of pressures. Since the differential of
pressures is thus prevented from increasing above
the substantially 0.2 of a pound aund it requires
at least one pound differential to start the emer-
gency pisten moving, it will be evident that the
emergency valve device can never respond to a
service reduction in brake pipe pressure.
, In case an emergency reduction in brake pipe
pressure is effected, the pressure ig reduced so
rapidly on the emergency piston that the one
pound differential is promptly obtained on the
emergency piston {i which operates said piston
to shift the auxiliary slide valve 24 to emnergency
position in which the passage 63 is uncovered.
Fluid under pressure then is supplied through
said passage to passage 62 and from thence to
the vent valve piston chamber 61, The ven}
valve piston 59 is thereby operated to unseat the
vent valve 48 to vent fluid under pressure from
the brake pipe, and when sufficient differential is
obtained on the emerzgency piston {{ to overcome
the rezistance to movement of the main slide
valve 23, the piston moves said slide valve to
emergency position as defined by engagement of
said piston with gasket 18, and in this position
fluid under pressure is supplied from the emer-
gency reservoir 3 to the brake cylinder 4 in the
same manner as described in connection with the
apparatus shown in Fig. 1.

Upon an inspection of Fig. 2 of the drawings,
it will he noted that the initial movement of the
emergency pisten ! from the normal position
disconnects the quick action chamber charging
port 58 from the brake pipe and that a slight
further movement connects said port to the emer-
gency valve chamber (8, and since this movement
of the emergency piston upon an emergency re-
duction in brake pipe pressure is rapid, it will be
evident that the pressures on the oppesite sides of
diaphragm 17 are quickly balanced in. effecting
an emergency reduction in brake pipe pressure so
as to permit spring 189 to hold the service vent
valve 82 seated and thereby ensure that the quick
action chamber pressure will maintain the vent
valve piston 58 in the position for holding fthe
brake pipe vent valve €8 unseated for the desired
length of time, as hereinbefore described in con-
nection with the equipment disclosed in Fig. 1 of
the drawings.

It will be evident that since the emergency pis-
ton il and auxiliary slide valve 24 of the equip-
ment shown in Fig. 2 of the drawings, move only
upon an emergency reduction in brake pipe pres-
sure, and have relatively short travel, there will
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parts of the device which they contact than is
the case with similar parts embodied in the de-
vice shown in Fig. 1. Further, movement of an
emergency piston upon a service reduction in
brake pipe pressure, as occurs in the equipment
shown in Fig. 1, increases the amount of fluid
under pressure which has to be vented from the
brake pipe by quick service operation in effecting
a service application of the brakes, by an amount
equal to the displacement of said piston in mov-
ing from the normal to the service position, and
this additional amount of fluid under pressure
on -each car of g train decreases to a slight extent
the rate of guick service transmission through a
train. This is undesired and is avoided in the
construction shown in Fig., 2 of the drawings
since the emergency piston does not move upon a
service reduction in brake pipe pressure.

From the above description of the two forms
of the invention it will now be seen that means
have been provided which are adapted to be
associated with an emergency valve - device,
such as disclosed in the aforementioned patent,
for under abnormal service conditions prevent-
ing undesired emergency operation of said de-
vice upon a service reduction in brake pipe pres-
sure, one form of the invention - embodying
means which are adapted to operate to prevent
emergency operation of the emergency valve de-
vice, only if the emergency valve device does not
respond to a service reduction in brake pipe pres-
sure as intended, while in the other form of the
invention the emergency valve device has no
service function and therefore does not operate
upon a service reduction in brake pipe pressure,
this function being embodied in a separate device
which is dependably controlled by a smaller dif-
ferential of pressures than is required to move
the emergency valve device out of its normal po-
sition. '

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

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

1. In a fluid pressure brake, in combination, a
brake pipe, a quick action chamber, an emergency
valve device subject to the opposing pressures of
said brake pipe and quick action chamber, a valve
for effecting the venting of fluid under pressure
from said chamber to the atmosphere, and fiexi-
bie diaphragm means operative upon & reduction
in brake pipe pressure to effect the operation of
said valve.

2. In a fluid pressure brake, in combination, a
brake pipe, a quick action chamber, an emer-
gency valve device subject to the opposing pres-
sures of said brake pipe and quick action cham-
ber, a valve normally seated by the pressure. of
fluid in said chamber and operative to effect the
venting of fluid under pressure from said cham-
ber, and flexibie diaphragm means controlied by
the opposing pressures of said brake pipz and
chamber for effecting the operation ¢f said valve.

3. In a fluid pressure brake, in combination, a
brake pipe. a quick action chamber, an emergency
valve device subject to the opposing pressures of
said brake pipe and quick action chamber, a
valve for effecting the venting of fluid under pres-
sure from said chamber, a spring, and a flexible
diaphragm subject on one side to the pressure
in said quick action chamber and on the opposite

9,087,622

side to the opposing presstire of said spring and
brake pipe: pressure and operative upon a reduc-
tion in brake pipe pressure when the quick ac-
tion chamber pressure exceeds the opposing pres-
sure to effect the operation of said valve.

4. In a fluid pressure brake, in combination,
a brake pipe, a quick action chamber, an emer-
gency valve device subject to the opposing pres-
sures of the brake pipe and the quick action
chamber and operated upon a sudden reduction
in brake pipe pressure for effecting an emergency
application of the brakes, means associated with
said valve device for venting fluid under pressure
from the quick action chamber at a service rate
upon a reduction in brake pipe pressure, and an
auxiliary valve. device subject to the opposing
pressures of the brake pipe and the quick action
chamber and operative upon the creation of a
predetermined differential between the pressures
in said brake pipe and the quick action chamber
for venting fluid under pressure from the quick
action chamber to the atmosphere at a service
rate. S

5. In a fluid pressure brake, in combination, a

brake. pipe, a quick action chamber, an emer- ¢

gency valve device comprising a piston subject
to the opposing pressures of the quick action
chamber and the brake pipe, valve means oper-
ated by said piston upon an emergency reduction
in brake pipe pressure for effecting an emergency
application. of the brakes, a flexible diaphragm
of a diameter no less than that of said piston
subject to the opposing pressures of the guick
action chamber and the brake pipe, and valve
means operated by said diaphragm upon a re-
duction in brake pipe pressure to vent fluid under
pressure from the quick action chamber.

6. In a fluid pressure brake, in combination, a
brake pipe, a quick action chamber, an emer-
gency valve device subject to the opposing pres-
sures of the quick action chamber and the brake
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pipe and operated upon an emergency reduction

in brake pipe pressure for effecting an emer-
gency application of the brakes, a valve operative
to vent fluid under pressure from the quick ac-
tion chamber, a spring, and a movable abutment
of greater area than that within the seated por-
tion- of said valve and subject on one side to
the pressure of fluid in the quick action cham-
ber and on the opposite side to brake pipe pres-
sure and the pressure of said spring for operat-
ing said valve to vent fluid from the quick action
chamber upon a reduction in brake pipe pres-
sure when the differenfial pressure between the
quick . action chamber and the brake pipe ex-
ceeds a predetermined smount.

7. In a fiuid pressure brake, in combination, a
brake pipe, a quick action chamber, an emer-
gency valve device subject to the opposing pres-
sures of said brake pipe and quick action cham-
ber, a valve for effecting the venting of fluid under
pressure from said chamber, flexible diaphragm
means subject to the opposing pressures of the
brake pipe and a chamber in which pressure of
fluid varies with that in said quick action cham-
ber, and a valve operative by said flexible dia-
phragm means upon a reduction in brake pipe
pbressure to effect venting of fluid under pressure
from said quick action chamber,

8. In a fiuid pressure brake, in combination,
a brake pipe, a quick action chamber, an emer-
gency valve device subject to the opposing pres-
sures of said brake pipe and quick action cham-
ber and adapted to operate upon a service redue-
tion in brake pipe pressure to effect a service
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reduction in pressure in said quick action cham-
ber and adapted to operate upon an emergency
reduction in brake pipe pressure to effect an
emergency application of the brakes, and valve
means comprising a valve normally seated by
the pressure of fluid in said chamber, and a
movable abutment subject to the opposing pres-
sures of said chamber and brake pipe and adapt-
ed to operate said valve upon a reduction in
brake pipe pressure to_effect a service reduction
in pressure in said quick action chamber if said
valve device does not operate upon a service re-
duction in brake pipe pressure before a prede-
termined differential between said opposing pres-
sures is established. .

9. In a fluid pressure brake, in combination, a
brake pipe, a quick action chamber, an emer-
gency valve device subject to the opposing pres-
sures of said brake pipe and quick action cham-
ber and adapted to operate upon a service reduc-
tion in brake pipe pressure to effect a service re-
duction in pressure in said quick action cham-
ber and adapted to operate upon an emergency
reduction in brake pipe pressure to effect an
emergency application of the brakes, and valve
means comprising a valve normally seated by
the pressure of fluid in said chamber, and a
movable abutment subject to the opposing pres-
sures of said chamber and brake pipe and adapt-
ed to operate said valve upon a reduction in
brake pipe pressure to effect a service reduction
in pressure in said quick action chamber if said
valve device does not operate upon a service re-
duction in brake pipe pressure before a predeter-
mined differential between said opposing pres-
sures is established, said valve device being oper-
ative upon a reduction in brake pipe pressure
to render said valve means ineffective.

10. In g fluid pressure brake, in combination,
a brake pipe, a valve device subject to the oppos-
ing pressures of the brake pipe and a quick action
chamber and operative upon a reduction in brake
pipe pressure when a differential is obtained be-
tween said opposing pressures which exceeds a
predetermined degree to effect an emergency ap-
plication of the brakes, and valve means con-
trolled by said opposing pressures and operative
upon a differential of pressures less than said
predetermined differential for venting fluid un-
der pressure from said chamber to the atmos-
phere at a service rate to prevent operation of
said valve device upon a service reduction in
brake pipe pressure, said valve means being nor-
mally operated by the pressure of fluid in said
quick action chamber to close the venting com-
munication to said chamber.

11, In a fluid pressure brake, in combination,
a brake pipe, an emergency valve device compris-
ing a piston subject to the opposing pressures of
the brake pipe and a quick action chamber, valve
means operative by said piston upon a reduction
in brake pipe pressure when a differential is ob-
tained between said opposing pressures which
exceeds a Dpredetermined degree to effect an
emergency application of the brakes, a flexible
diaphragm having an area at least equal to that
of said piston and controlled by said opposing
pressures and operative upon a service reduction
in brake pipe pressure to effect a corresponding
reduction in pressure in said chamber to prevent
obtaining said predetermined differential upon
effecting a service reduction in brake pipe
pressure. )

12, In a fluid pressure brake, in combination, a
brake pipe, a valve device subject to the opposing

«

pressures of the brake pipe and a quick action
chamber and operative upon a reduction in brake
pipe pressure when a differential is obtained be-

. tween said opposing pressures which exceeds a

predetermined degree to. effect an emergency
application of the brakes, a valve operative to
vent fluid under pressure from said chamber at
a service rate, and flexible diaphragm means con-
trolled by said opposing pressures and operative
upon a differential less than said predetermined
differential to effect the operation of said valve.

13. In:a fluid pressure brake, in combination,
a brake pipe, a valve device subject to the op-
posing pressures of the brake pipe and a quick
action chamber and operative upon a reduction
in brake pipe pressure when a differential is ob-
tained between said opposing pressures which
exceeds a predetermined degree to effect an
emergency application of the brakes, valve
means controlled by said opposing pressures and
operative upon a differential of pressures less
than said predetermined differential to vent fluid
under pressure from said chamber to the at-
mosphere, and means for limiting the rate at
which fluid under pressure is vented from said
chamber to a degree which will prevent obtaining
said predetermined differential upon a service re-

o
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duction in brake pipe pressure and ensure ob- -

taining said predetermined differential upon an
emergency reduction in brake pipe pressure.

14, In 2 fluid pressure brake, in combination,
a brake pipe, a valve device subject to the op-

_ posing pressures of the brake pipe and a quick

action chamber and operative upon a reduction

in brake pipe pressure when a differential is ob-

tained between said opposing pressures which
exceeds a predetermined degree to effect an
emergency application of the brakes, a flexible
diaphragm subject to said opposing pressures, a
spring acting on said diaphragm adapted to per-
mit deflection of said diaphragm upon obtaining
a differential of pressures less than said prede-
termined differential upon effecting a reduction
in brake pipe pressure, and valve means opera-
tive by said diaphragm upon deflection thereof
to vent fluid under pressure from said chamber
at a rate to prevent obtaining said predetermined
differential upon effecting a service reduction in
brake pipe pressure.

15. In a fluid pressure brake, in combination, a
brake pipe, a valve device subject to the opposing
pressures of the brake pipe and a quick action
chamber and operative upon a reduction in
brake pipe ‘pressure when a .differential is ob-
tained between said opposing pressures which ex-
ceeds a predetermined degree to effect an emer-
gency application of the brakes, a flexible dia-
phragm subject to said opposing pressures, a
spring acting on said diaphragm adapted to per-
mit deflection of said diaphragm . upon obtaining
a differential of pressuresless than said predeter-
mined differential upon effecting a reduction in
brake pipe pressure, a poppet valve operative by
said diaphragm upon deflection thereof to vent
fluid under pressure from said chamber, and
means for limiting the rate at which fluid is
vented from said chamber to a degree which will
prevent obtaining said predetermined differential
upen- effecting a service reduction in brake pipe
pressure. :

16. In a fluid pressure brake, in combination,
a brake pipe, an emergency valve device com-
prising a piston controlled by the opposing pres-
sures of said brake pipe and a quick action cham-
ber, valve means operative by said piston upon a
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ential exceeding a predetermined degree is ob-
tained between said opposing pressures to effect
an emergency application of the brakes, a flexi-
ble diaphragm having an ares at least equal to
that of said piston and controlled by said oppos-
ing pressures, valve means operative by said dia-
phragm upon obtaining a less differential be-
tween said opposing pressures upon a reduction
in brake pipe pressure to reduce the pressure in
said chamber at a rate to prevent obtaining said
bredetermined - differential upon effecting a
service reduction in brake: pipe pressure, said
emergency valve device being operative when ef-
fecting an emergency application of the brakes
to render said valve means ineffective to vent fluid
under pressure from said chamber.

17. In a fluid pressure brake; in combination,
a brake pipe, an emergency valve device con-
trolled by the opposing pressures of said brake
pipe and a quick action chamber and operative
when a differential exceeding a predetermined
degree is obtained between said opposing pres-
sures to effect an emergency application of the
brakes, a valve operative to vent fluid under pres-
sure from said chamber at a service rate, a flex-
ible ‘diaphragm subject to said opposing pres-
sures, and a spring acting on said diaphragm and
designed to permit deflection thereof to operate
said valve upon a differential of pressures less
than said predetermined differential.

18. In a fluid pressure brake, in combination, a
brake pipe, an emergency valve device controlled
by the opposing pressures of said brake pipe and a
quick action chamber and operative when a
differential exceeding a predetermined degree is
obtained between said opposing pressures to effect
an emergency application of the brakes, a valve
operative to vent fluid under pressure from. said
chamber at a service rate, a flexible diaphragm
subject to said opposing pressures, and a spring
acting on said diaphragm and designed to per-
mit deflection thereof to operate said valve upon a
differential of pressures less than said prede-
termined differential, said diaphragm being of
such design with respect to the pressure of said
spring that variations in the internal resistance
to deflection of the diaphragm will not materially
affect the operating differential of sa,ld diaphragm

. as governed by said spring.

19. In a fluid pressure brake, in combination, a
brake pipe, an emergency valve device controlled
by the opposing pressures of said brake pipe and
a quick action chamber and: operative when a
differential exceeding a predetermined degree is
obtained between said opposing pressures to effect
an emergency application of the brakes, a valve
operative to vent fluid under pressure from said
chamber at a rate to prevent obtaining said pre-
determined differential upon .a service reduction
in brake pipe pressure, and flexible diaphragm
means controlled by said opposing pressures and
operative upon a differential less than said pre-
determined differential to eﬁect the operation of
said valve.

20. In a fluid pressure brake, in combination, a
brake pipe, an emergency valve device controlled
by the opposing pressures of said brake pipe and
a quick action chamber and operative when a

differential exceeding a predetermined degree is
obtained between said opposing pressures to effect

an emergency application of the brakes, a valve
operative to vent fluid under pressure from said
chamber at a rate which will prevent obtaining
said predetermined differential upon effecting a
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1educt10n in brake pipe pressure when a differ-

service reduction in brake pipe pressure, a flexible
diaphragm subject to said opposing pressures, and
2 spring acting on said diaphragm normally hold-~
ing said valve closed with a. pressure less than said
predetermined differential, said diaphragm be-
ing operative to open said valve when, upon a re-
duction in brake pipe pressure, a differential is es-
tablished between said opposing pressures which
exceeds the pressure of said spring.

21. In a fluid pressure brake, in combination,
a, brake pipe, an emergency valve device subject
to the opposing pressures of said brake pipe and a.
chamber and operative upon a reduction in brake

pipe pressure when g - differential exceeding a

predetermined degree is obtained between said
opposing pressures to effect .an emergency appli-

cation of the brakes, a valve for venting fluid’

under ‘pressure from said chamber at a rate
to prevent obtaining said predetermined differ-
ential upon a reduction in brake pipe pressure at
less than an emergency rate, a flexible diaphragm

normally subject to said opposing pressures and

operative to open said valve, and a spring acting
on said diaphragm and:designed to permit de-
flection of said diaphragm upon a reduction in

brake pipe pressure when a. pressure differential -

less than said predetermined  differential is ob-
tained, said emergency valve device being opera-
tive in effecting an emergency application of the
brakes to balance the opposing fluid pressures on
said diaphragm to permit saad spring to close said
valve.

22. In a fluid pressure brake, in combination, a
brake pipe, an: emergency valve device subject to
the opposing pressures of said brake pipe and a
chamber and operative upon a reduction in brake
pipe pressure when a differential exceeding a
predetermined degree is obtained between said
opposing pressures to effect an emergency ap-
plication of the brakes, and designed to operate on
a differential less than said predetermined differ-
ential to vent fluid under pressure from said
chamber at a rate which will prevent obtaining
said predetermined differential upon a reduction
in brake pipe pressure slower than an emergency
reduction, valve means controlled by said oppos-
ing pressures and operative upon a reduction in
brake pipe pressure to vent fluid under pressure
from said chamber to the atmosphere at a rate to
prevent obtaining said predetermined differential
when the reduction in brake pipe pressure is at a
rate slower than an emergency rate, and means
for delaying the operation of said valve means
until just before said predetermined differential is
obtained.

23. In a fluid pressure brake, in combination, a
brake pipe, an emergency valve device subject
to the opposing pressures of said brake pipe and
a chamber and operative upon a reduction in
brake pipe pressure when a differential exceeding
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a predetermined degree is obtained between said .

opposing pressures to effect an emergency appli-
cation of the brakes, and designed to operate on
a differential less than said predetermined differ-
ential to vent fluid under pressure from said
chamber at a rate which will prevent obtaining
said predetermined differential upon a. reduction
in brake pipe pressure slower than an emergency
reduction, valve means operative to vent fluid
under pressure from said chamber at a rate to

. prevent obtaining said predetermined differential

upon -a reduction in brake pipe pressure slower
than an emergencyreduction, a flexible diaphragm
subject to said opposing pressures and connected
to said valve, and a spring acting on said dia-
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phragm, said spring being designed to permit
operation of said diaphragm to operate said valve
means when, upon 2 reduction in brake pipe pres-
sure, a differential of pressures is obtained on said
diaphragm which is just less than said predeter-
mined differential.

24. Tn a fluid pressure brake, in combination,
a brake pipe, an emergency valve device com-
prising a piston subject to the opposing pressures
of said brake pipe and a quick action chamber,
and a slide valve operative by said piston, said
piston and slide valve having a normal or release
position and being designed to. move from said
position to a service position for venting fluid
under pressure from said chamber al a service
rate when upon a reduction in brake pipe pres-
sure a certain differential of pressures is obtained
on said piston, and being designed to move from
service position to an emergency position to effect
an emergency application of the brakes when a
greater differential of pressures is obtained on said
piston, a movable abutment of greater area than
said piston controlied by said opposing pres-
sures, and valve means operative by said abut-
ment, when upon a reduction in brake pipe pres-
sure a differential of pressures just less than said
greater differential is obtained, to vent fluid un-
der pressure from said chamber at a service rate
in case said emergency valve device fails to op-
erate before said greater differential is obtained.

25. In a fluid pressure brake, in combination,

a brake pipe, an emergency valve device com-

prising a movable abutment subject to the op-
posing pressures of said brake pipe and a quick
action chamber, and a slide valve operative by
said abutment, said abutment and slide valve
having a normal or release position and being
designed to move from said position to a service
position for venting fluid under pressure from
said chamber at a service rate when upon a
reduction in brake pipe pressure a certain dif-
ferential of pressures is obtained on said abut-
ment, and being designed to move from service

_ position to an emergency position to effect an
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eraergency application of the brakes when a
greater differential of pressures is obtained on
said abutment, a poppet valve for venting fluid
under pressure from said chamber at a service
rate, a flexible diaphragm subject to said oppos-
ing pressures, and a spring acting on said dia-
phragm normally urging said poppet valve seated
with a pressure just less than said greater differ-
ential, said diaphragm being operative, if, upon a
reduction in brake pipe pressure, a differential is
ohtained between said opposing pressures which is
just less than said predetermined differential, to
cpen said poppet valve for venting fluid under
pressure from said chamber, said emergency valve
device being operative upon movement to emer-
gency position, to render said poppet valve in-
cifective. .

26. In a fuid pressure brake, in combination,
a brake pipe, an emergency valve device com-
prising a2 movable abutment subject to the op-
posing pressures of said brake pipe and a quick
action chamber, and a slide valve operative by
said abutment, said abutment and slide valve
having a normel or release position and being
designed to move from said position to a service
position for venbing fluid under pressure from
said chambsar at a service rate when upon a re-
duction in brake pipe pressure a certain differen-
tial of pressures is obtained on said sbutment,
and being designed to move from service position
to an emergency position to effect an emergency

11

application of the brakes when a greater-differ-
ential of pressures is cbtained on said abutment,
a poppet valve for venting fluid under pressure
from said chamber at a service rate, a flexible
diaphragm subject to said opposing pressures,
and a spring acting on said diaphragm normally
urging said poppet . valve seated with a pressure
just less than said greater differential, said dia-
phragm heing operative, if, upon a reduction in
brake pipe pressure, a differential is obtained

between said opposing pressures which is just

less than said predetermined differential, to open
said poppet valve for venting fluid under pressure
from said chamber, said emergency valve device
being operative .upon movement to emergency
position to connect both sides of said flexible
diaphragm to said quick action chamber to per-
mit said spring to seat said poppet valve.

927. Tn a fluid pressure brake, in combination,
3 brake pipe, an emergency valve device com-
prising a movable abutment subject to the op-
posing pressures of said brake pipe and a quick
action chamber, and a slide valve operative by
said abutment, said abutment and slide valve
having a normal or release position and being
designed to move from said position to a service
position® for venting fluid under pressure from
said chamber at a service rate when upon a re-
duction in brake pipe pressure a certain differ-

‘ential of pressures is obtained on said abutment,

and being designed to move from service position
to an emergency position to effect an emergency
application of the brakes when a greater differ-
ential of pressures is obtained on said abutment,
spring means associated with said piston for de-
fining said service position and for determining
said greater differential, and valve means con-
trolled by said oppesing pressures and operative
by a differential of pressures just less than said
greater differential to vent fluid under pressure
from said chamber at a service rate in case said
emergency valve device fails to operate before
said greater differential is obtained.

28. In a fluid pressure brake, in combination, a
brake pipe, an emergency valve device comprising
a movable abutment subject to the opposing pres-
sures of said brake pipe and a quick action cham-
ber, and 3 slide valve operative by said abutment,
said abutment and slide valve having & normal

or release position and being movable to an emer- 5

gency position for effecting an emergency appli-
cation of the brakes when, upon a reduction in
brake pipe pressure, a differential exceeding a
predetermined degree is obtained between said

opposing pressures, a valve operative to vent fluid ;

under pressure from said chamber at a rate to
prevent obtaining said predetermined differential
upon a reduction in brake pipe pressure at a
rate less than an emergency rate, a flexible dia-
phragm subject to said opposing pressures and
operative upon a differential less than said pre-
determined differential to operate said valve, and
a spring acting on said diaphragm for deter-
mining said less differential.

29. In a fluid pressure brake, in combination,
2 brake pipe, an emergency valve device com-
prising a. movable abutment subject to the oppos-
ing pressures of said brake pipe and a quick ac-
tion chamber, and a slide valve operative by said
abutment, said abutment and slide valve having
a normal or release position and being movable
to an emergency position for effecting an emer-
gency application of the brakes when, upon a re-
duction in brake pipe pressure, a differential ex-
ceeding a predetermined degree is obtained be-
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tween said opposing pressures, a spring acting
on said abutment in said normal position for de-
termining  said predetermined differential, a
valve operative to vent fluid under pressure from
said chamber at a rate to prevent obtaining said

predetermined differential upon a:reduction in -

brake pipe pressure at a rate less than an emer-
gency rate, a flexible diaphragm subject to.said
opposing pressures and operative upon a differen-

tial less than said predetermined differential to:
operate said valve, and a spring acting on said -

diaphragm for determining: said less differential,

30. In @ fluid pressure brake, in combination,
a brake pipe, a brake pipe vent valve device op-
erative by fluid under pressure to effect an emer-
gency reduction in brake pipe pressure, an emer-
gency valve device comprising a main valve, an
auxiliary valve mounted on-said main valve and
movable relatively thereto from a normal posi-
tion to an emergency position for supplying fluid
under pressure to effect the operation of said
vent valve device, a piston subject to the oppos-
ing pressures of said brake pipe and a chamber
and operative upon a reduction in brake pipe
pressure when a differential exceeding a prede-
termined degree is obfained between said op-
posing pressures to move said auxiliary valve to
said emergency position, spring means acting on
said piston in the normal position thereof for
defining said differential, valve means operative
from said chamber at a rate adapted to prevent
obtaining said predetermined differential upon a
service reduction in brake pipe pressure, and a
flexible diaphragm subject to said opposing pres-
sures and operative upon a service reduction in
brake pipe pressure to effect the operatlon of
said valve means.

31. In a fluid pressure brake, in combma,tmn
a brake pipe, a flexible diaphragm subject on one
face to brake pipe pressure, and on the opposite
face to the pressure of fluid in a chamber adapt-
ed to be charged with fluid under pressure from
said brake pipe through a restricted port, and
valve means subject to the opposing pressures on

5 said diaphragm and operative when the brake

pipe pressure on one side exceeds the opposing
pressure by a predetermined degree to increase
the opposing pressure according to the increase
in brake pipe pressure.

32. In a fluid pressure brake, in combination,
a brake pipe, a flexible diaphragm  subject on
one face to brake pipe pressure, and on the ‘oppo-
site face to the pressure of fluid in a chamber
adapted to be charged with fluid under pressure
from said brake pipe through a restricted port,
and valve means subject to the opposing pres-
sures on said diaphragm and operative to limit
the differential of pressures obtained on the op-
posite faces of said diaphragm to a predetermined
degree, upon an increase in brake pipe pressure.

33. In a fluid pressure brake, in combination, a
brake pipe, a flexible diaphragm subject on one
face to brake pipe pressure; and on the opposite
face to the pressure of fluid in a chamber connect-
ed through a restricted passage to another cham-
bher adapted to be charged with fluid under pres-
sure from said brake pipe through a restricted
port, a valve operative by said diaphragm upon a
reduction in brake pipe pressure to vent fluid un~
der pressure from said chambers, and valve
means conirolled by the opposing pressures on
said diaphragm and operative when a predeter-
mined differential is obtained between said op-
posing pressures to supply fluid under pressure
from said brake pipe to the first mentioned
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chamber at a rate exceeding the capacity of said
restricted passage to permit flow of fluid under
pressure from said first mentioned chamber to
the second mentioned chamber, whereby the
differential of pressures obtained on said dia-
phragm is limited to a predetermined degree
upon effecting an increase in brake pipe pressure,
said restricted passage having no restricting ef-
fect upon the flow of fluid under pressure be-
tween said chambers upon the operation of said

_valve to vent fluid under pressure therefrom.

34. In a fluid pressure brake, in combination,
a 'brake pipe, a flexible diaphragm subject on one
face to brake pipe pressure, and on the opposite
face to the pressure of fluid in a chamber which
is connected to another chamber adapted to be
charged with fluid under pressure from said
brake pipe through a restricted port, a valve op-
erative by. said diaphragm upon a reduction in
brake pipe pressure to vent fluid under pressure
from. said chamber, valve means controlled by
the opposing pressures acting on said diaphragm
and operative upon an increase in brake pipe
bressure, when the brake pipe pressure on one
side of the diaphragm exceeds the chamber pres-

>
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sure on the opposite side, to supply fluid under

pressure to the first mentioned chamber, means
in the connection between said chambers for re-
stricting flow of fluid under pressure in the di-
rection from the: first mentioned chamber to the

30

second mentioned chamber when fluid under

pressure is supplied to the first mentionéd cham-
ber for thereby ensuring an increase in pressure
in said first mentioned chamber to limit the pres-
sure differential obtained on said diaphragm
upon an increase in brake pipe pressure, said
means being ineffective to restrict flow of fluid
under pressure in the opposite “direction upon
the operation of said valve.

35. In a fluid pressure brake, in combination, a
brake pipe, a brake pipe vent valve device opera-
tive by fluid under pressure to effect ‘an  emer-
gency reduction in brake pipe pressure, an emer-

gency. valve device comprising a main valve, an -

auxiliary valve mounted on said main valve and
movable relatively thereto from a normal posi-
tion to an emergency position for supplying fiuid
under pressure to effect the operation of said vent
valve device, a piston subject to the opposing
pressures of said brake pipe and a chamber and
operative upon a reduction in brake pipe pressure

~when a differential exceeding a predetermined

degree is obtained between said opposing pres-
sures to move said auxiliary valve to said emer-
gency position, spring means acting on said pis-
ton for defining said differential, valve means op-
erative to vent fluid under pressure from said
chamber at a rate adapted to prevent obtaining
said predetermined differential upon a service re-
duction in brake pipe pressure, and a flexible
diaphragm subject to said opposing pressures and
operative upon a service reduction in brake pipe
pressure to effect the operation of said valve
means.

36. In a fluid pressure brake, in combination,
a brake pipe, a quick action chamber, a valve de-
vice subject to the opposing pressures of the
brake pipe and the quick action chamber and op-
erative upon a reduction in brake pipe pressure
for effecting venting of fluid under pressure from
the quick action chamber to the atmosphere at a
service rate, and an emergency valve device sub-
ject to the opposing pressures of the brake pipe
and the quick action chamber and operative upon
an emergency rate of reduction in brake pipe
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pressure to effect an emergency application of
the brakes and to render said valve device in-
efTeciive to vent fluid under pressure from said
chamber.

37. In a fluid pressure brake, in combination, a
brake pipe, a quick action -chamber, valve means
operative to reduce the pressure in said quick
action chamber at a service rate, a movable abut-
ment subkject to. the opposing pressures of said
brake pipe and a chamiber normally charged with
fluid at brake pipe pressure arid operative upon &
service reduction in brake pipe présstre to effect
the operation of said valve means, and an eémer-
gency valve device subject to the opposing pres-
sures of said brake pipe and quick action chamber
operative upon an emergency reduction in brake
pipe pressure to effect an emergency application
of the brakes and to render said valve means in-
effective to vent fluid under pressure from said
chamber.

38. In a fluid pressure brake, in combination, a
brake pipe, a flexible diaphragm subject on one
face to brake pipe pressure and on the opposite
face to the pressure of fluid in a chamber adapted
to be charged with fluid under pressure from said
brake pipe through a restricted port, and valve
means subject to the opposing pressures of said
brake pipe and chamber and operative when
upon charging the brake pipe the brake pipe
pressure on one side of said diaphragm exceeds
the opposing pressure on the other side by a pre-
determined degree to prevent a further increase
in the differential of pressures on said dia-
phragm.

39. In a brake system of the type including a
normally charged brake pipe; a normally charged
quick action chamber; an emergency piston sub-
ject to opposing pressures in said chamber and in
the brake pipe; an emergency valve adapted to be
actuated by said piston and arranged for limited
lost motion relatively thereto; yielding means op-
posing such lost motion; a graduating valve co-
acting with said emergency valve and shiftable
by said piston; a movable abutment subject to
opposing pressures in said chamber and said
brake pipe and more sensitive than said piston;
a. bleed valve for reducing said chamber pres-
sure arranged to be actuated by said abutment;
an interchangeable choke for adjusting the
bleeding flow to correspond to a desired service
reduction rate; and means controlling motion of
said bleed valve under the urge of said abutment
and arranged to cause the valve to open when
brake pipe pressure is reducing at a chosen
service rate and close at other times.

40, In a fluid pressure brake, the combination
of a valve device comprising a quick action
chamber; a brake pipe connection; a piston sub-
ject to opposing pressures in said chamber and
connections; a main emergency valve and an
auxiliary valve having a movement relatively to
the main valve; a piston stem carried by said
piston for actuating said valves; yielding means
reacting between said stem and said main valve
in one direction; a movable abutment subject to
opposing pressures in said chamber and connec-
tion and more sensitive than said piston; a nor-
mally closed bleed valve for reducing pressure in
said chamber at a service rate and arranged to he
actuated by said abutment; and means control-
ling motion of said bleed valve to cause the valve
to open under the urge of said abuitment when
brake pipe pressure is reducing at a service rate
and close at other times.

41, In a fluid pressure brake, the combination
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of a valve device comprising. a quick action cham-
ber; a brake pipe connection; a piston subject to
opposing pressures in said chamber and connec-
tion; a main emergency valve and an auxiliary
valve having a movement relatively to the main
valve; a piston stem carried by said piston for

"actuating said valves; yielding means reacting be-

tween said stem and said main valve in one di-
rection; and an independent bleed valve mecha-
nism, ‘operable by pressure differentials between
pressures in said ¢hambér and connéction insuf-
ficient to cause said piston to overpower said
yielding means, said bleed valve mechanism. serv-~
ing in response to service reductions of brake pipe
pressure to vent said chamber at a service rate.
42. In a brake system of the type including a
normally charged brake pipe; a normally charged
quick action chamber; a normally closed pres-
sure operated brake pipe vent valve; an emer-
gency piston subject to opposing pressures in said
chamber and in the brake pipe; an emergency
valve adapted to be actuated by said piston and
arranged for limited lost motion relatively there-
to, said valve having & preliminary emergency
port for supplying air from the quick action
chamber to operate said brake pipe vent valve;
yvielding means opposing said lost motion; a
graduating valve coacting with said emergency
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valve and shiftable by the lost motion of the pis-

ton against said yielding resistance from a normal
position in which it closes said preliminary emer-
gency port to a position in which it opens the
same; a movable abutment subject to opposing
pressures in said chamber and in said brake pipe
and more sensitive than said piston; a normally
closed bleed valve for reducing said chamber pres-
sure at a service rate; and connections whereby
said bleed valve is opened by said abutment when
the latter responds to reduction of brake pipe
pressure at a service rate.

43. In a brake system of the type including a
normally charged brake pipe; a normally charged
quick action chamber; an emergency piston sub-
ject to opposing pressures in said chamber and
in the brake pipe and having a stem; an emer-
gency valve so confined by said stem as to have
limited lost motion relatively thereto; yielding
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means mounted on said stem and opposing sdid

lost motion; a graduating valve shiftable on said
emergency valve by said stem when said lost mo-
tion occurs; a movable abutment subject to op-
posing pressures in said chamber and said brake
pipe and more sensitive than said piston; a
bleed valve for reducing said chamber pressure at
a service rate and arranged to be actuated by
said abutment; and yielding means resisting mo-
tion of said bleed valve and arranged to permit
the valve to open when brake pipe pressure is
falling at a service rate and close at other times.

44, In a brake system of the type including a
normally charged brake pipe; a normally charged
quick action chamber; an emergency piston sub-
ject to opposing pressures in said chamber and
in the brake pipe; an emergency valve adapted to
be actuated by said piston and arranged for lim-
ited lost motion relatively thereto; yielding means
opposing such lost motion; a graduating valve
coacting with said emergency valve and shiftable
by said piston; a movable abutment subject to
opposing. pressures in said chamber and said
brake pipe and more sensitive than said piston; a
bleed valve for reducing said chamber pressure at
a. service rate arranged to be actuated by said
abutment; and means confrolling motion of said
bleed valve under the urge of said abutment and
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arranged to cause the valve fo open when brake
pipe pressure is reducing at a chosen service rate
and close at other times. -

45, In a brake system of the type including a
normally charged brake pipe; a normally charged
quick action chamber; an emergency piston sub-
ject to opposing pressures in said chamber and
in the brake pipe; an emergency valve adapted
to be actuated by said piston and arranged for
limited lost motion relatively thereto; yielding
means opposing such lost motion; a graduating

‘valve coacting with said emergency valve and
-shiftable by said piston; a movable abutment sub-

ject to opposing pressures in said chamber and
said brake pipe and more sensitive than said
piston; a normally closed bleed valve for reducing

~ said chamber pressure at a service rate; and con-

nections whereby said bleed valve is opened by
said abutment- when the latter responds to re-
duction of brake pipe pressure at a service rate.

46. In a brake system of the type including s
normally charged brake pipe; a normally charged
quick action chamber; a normally closed pres-
sure operated brake pipe vent valve; an emer-
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gency piston subject to opposing pressures in said
chamber and in the brake pipe; an emergency
valve adapted to be actuated by said piston and
arranged for limited lost motion relatively there-
to, said valve having a preliminary emergency
port for supplying air from the quick action
chamber to operate said brake pipe vent valve;
yielding means opposing said lost motion; a grad-
uating valve coacting with said emergency valve,
and shiftable by the lost motion of the piston
against said yielding resistance from a normal
position in which it closes said preliminary emer-
gency port to a position in which it opens the
same; a movable abutment subject to opposing
pressures in said chamber and in said brake pipe
and more sensitive than said piston; a bleed valve
for reducing said chamber pressure at a service
rate arranged to be actuated by said abutment;
and means for controlling motion of said bleed
valve under the urge of said abutment and ar-
ranged to cause the valve to open when brake pipe
pressure is reduced at a service rate and close at
other times. .
JOSEPH C. McCUNE.
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CERTIFICATE OF CORRECTION.
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vent fluid under pressure; and that the said Letters Patent should be read
with this correction therein that the same may conform to the record of

the case in the Patent Office.
Signed and sealed this 5th day of October, A. D. 1937.

Henry Van Arsdale
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