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Application filed March 31, 19'11.

To all whom, i¢ may concern;

Be it known that I, Warter V. Torxer,
a citizen of the United States, residing at
Edgewood, in the county of Allegheny and
State of Pennsylvania, have invented new
and useful Improvements in T luid-Pressure
Brakes, of which the following is a specifi-
cation. '

This invention relates to fluid pressure.

brakes, and is more particularly in the na-
ture of an' improvement on the control valve
devices, such as form the subject matter of
my prior pending applications, Serial No.
549,229, filed March 14, 1910 and Serial No.
605,387, filed January 30, (911, :

An equipment of ‘the nbove character is
more particularly adapted to be employed

- In connection with long and heavy trains
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__valve devices, upon increasing the train pipe.
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running at high rates of speed.
In control valve devicesns well as in triple

pressure to release the brakes after the same
have been. applied, the movement of the
equalizing piston to relense position opens
up compmunication for replenishing the stor-
age reservoirs with ﬂui_d_under.pressme. to
compensate for the fluid nsed in applying

the brakes.

By reason of the more rapid increase in _

at the head end of the
train, the equalizing pistons at the head end
~move to release position first and open com-
“munication for recharging the depleted res-
ervoir volumes, and if Taxge. volumes are to
be recharged, it may happen that fluid will
be taken from the train pipe at such a rate
as to interfere with. the prompt release of
the brakes, by reason_of the ‘conse(juent slow
rise in rain pipe pressure, particularly on-a
long train. - : -

One object of my invention is therefore to
provide means adapted to insure the prompt
release of the brakes after an application
thereof. ) '

Another object of my invention is to pro-
vide means for preventing the movement of
the equalizing valve deviee 4o effect an ap-
plication of the brakes under light fluctua-

" tions in train pipe pressure, such as might
be caused by leakige from the train pipe or
by variable action of the train pipe feed
valve device im.supplying fluid to the train

pipe,

train pipe pressure

Specifitation of Letters Fatent.
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Serial Io. 618,218,

With the increased number and size of
ports and cavities controlled by the equaliz-
Ing valve mechanism, it may require such a
differential of pressures between the pres-
sure chamber and the train pipe to start the
same that the equalizing
started to move, will move out
service application position to the second
service position. provided in this tvpe of
alve device, )

_Another object of Liy invention is to pro-
vide an improved contro] valve mechanism
adapted to obviate the above diffieulty.

Another object of my invention is to pro-
vide means for insuring the prompt and
positive
increass

I train pipe pressure.
There

are a numbeir of reservoirs em-

" ployed in connection with the control valve

device, such as the service reservoir, the
emergency reservoir, and the pressure cham-
ber, and in the relense position of the parts,
all of these reservoirs are in communication,
in the former designs, and consequently, in

case of a drop in pressure in one of the res-

ervoirs, due to leakage or otherwise, it
night he necessary to reduce the train pipe
bressure to a degree less than wonld other-
wise ‘he required in order to ‘sectire a suffi-
cient differential of pressures to effect an
application of the brakes.

Ancther object of my invention is to ob-
possibility of such ar occurrence ag
indicated above and for this purpose means
are provided for preventing a reduction in
presstire In one of the reservoirs from reduc.
ing the pressure in the pressure chamher,

Another object of my invention is to pro-
vide a brake control mechénism which .is
sensitive to a lighter varintion in Srain pipe
pressure to effect a release of the brakes

than is required to effect an application of

the brakes. . v
Another object is to compensate for in-

crease in volume due to the displrcement of
the equalizing piston in moving out to effect
an application of the brakes, o

Another object is to provide an impreved
means for cutting the graduated relense into
and out of action. '

Another object is to provide an improved
brake control mechanism having 2 valve de-
vice for effecting, an application of the

piston, having once :
past the usual

release of the hrakes upon a light
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“nected by

briakes and  separate valve device for effect-
ing the release of the brakes.

dther objects and advantages will be re-
ferred to in the following more detailed de-
seription of the invention.

In the accompanying drawings, Figure 1
is a plan view of a car brake equipment with
my improvement applied thereto] Fig. 2 a
diagrammatic central sectional view of the
improved control valve wechanism, showing
the parts in normal full velease position;
Fig. 3 a similar view, showing the pavts m
gervice application position; Fig. 4 a similar
view, showing the parts in emergency appli-
eation position: Fig. H a similar view of the
equalizing and release portion of the control
valve mechanismy showing the parts in pre-
liminary service application position, omit-
ting all ports and passages except those ac-

 tually in use in this position; Fig. 6 a similay

view, showing the parts in service lap posi-
tion; ¥ig. 7 a similar view, showing the
parts in over reduction service application
position; Fig. 8 a similar view showing the

5 parts in over reduction service lap position;

ig. 9 a similar view, showing the partsiin
preliminary release position; and Tig. 10 a
similar view, showing the parts in secondary
release position.

By invention may be applied to a car alr
brake equipment such as shown in ¥ ig. 1-of
the drawings, comprising a train pipe L, con-
branch pipe 2 to the improved
brake control valve mechanism 3, service
brake eylinder 4, and emergency brake evl-

inder 5 connceted by the respective pipes 6

and T to the valve mechanism 3. service
reservoir 8, and emergency reservoir 9.
connected by the respective pipes 10 and
11 4o said valve mechanism 3. The serv-
ice brake cylinder 4 is adapted to oper-
ate the brakes through a brake lever system
12 and the cmergency hrake cylinder &
through a brake lever system 13, the pistons
of the respective brake cylinders being

~adapted to move in opposite divections n

[

38

applving the brakes.
VAL the cuteet, it may be stated that while
the invention will be desceribed in connection
with an application valve device having an
application chamber, vaviations in pressure
in which-aze adapted to operate the applica-
$ion valve device for élfecting the admission
and release of fluid to and from the brake
eylinder. the equalizing and the release valve
devices may be employed to supply and ve-
lease fluid directly to and from a brake ¢yl-
inder. Tt will also be understood that my
improvements may be employed in connec-
tion with = single brake cylinder instead of
two.

The improved control valve mechanism.
ag shown diagrammatically in section in
Tigs. 2 to 10 inclusive, may comprise a cas-

ino contsining an application valve device
& & il .

S } 1,169,434

91, un equalizing valve device 22, a release

valve device 23, a quick action valve mecha- -

nism 24, and an emergency valve mechanism :

25. The applieation valve device 21 com-
prises a movable abutment 26 contained in
piston chamber 27 and having the chamber
at its outer face in communication through a
passage 28 with application chamber 29, and
a slide valve 30 contained in valve chamber
31, communicating through passage 32 and
pipe 10 with the service veservolr 8, and
having a port 33 for supplying air from
valve chamber 31 to valve chamber 34,
which is connected by passage 33 with the
service brake cylinder pipe 6. The movable
abutment 26 operates valve 30 and also a
brake cylinder release valve 36 which is con-

tained in vilve chamber 34+ and is adapted
“fo control communication from valve cham-

ber 34 to exhaust passage 37. Theequalizing
valve device 22 comprises a piston 38 con-
tained in piston chamber 39 communicating
through passage 40 with train pipe branch
pipe 2, and piston 38 is adapted to operate
a main slide valve 41 and an auxiliary valve
42 mounted on the main valve and having
a movement relative thereto, said valves be-
ing contained in valve chamber 43. The re-
lease valve device 23 comprises a piston 44
containeds in piston chamber 43 communi-
ating with the train pipe through passage
40, and a main valve 46 and auxiliary valve
47 containgd in valve chamber 48 and adapt-
ed to beroperated by the piston 44, said
valve chamber 48 being connected to the
pressure chamber 49 through a passage 50
containing a check valve 51 adapted to per-
mit flow of air only from the pressure cham-
Der to the valve chamber. The quick action
-alve mechamism 24 comprises a movable
abutment 52 contained in chamber 33 and a
valve 54 adapted to be operated by said
abutment for venting air from the train
pipe in an emergency application of the
hrakes through a passhge 55 to an exhaust
passage 56. The einergency valve mecha-
nism 25 comprises a differential piston hav-
ing a large piston head 57 and a small pis-
ton head 58 for operating a slide valve 59.
Upon- supplying fluid under pressure to
the train pipe, aiv flows through passage 40
to the pistons 38 and 44. Assuming that
both pistons are in full release position, as
shown in Fig. 2, a feed groove 60 around
piston 44 permits fluid to flow from the
train pipe passage 40 into the valve cham-
ber 48, and thence through a passage 61.

leading from said valve chamber to the seat .

of slide valve 41, to a port 62 in said slide
valve, which port has a port opening regis-
tering 1n full release position with passage
63 which in twrn opens into passage 50 lead-
ing to the pressure chamber,so that the pres-
sure chamber 49 becomes‘charged with fluid
under pressure. As commupication through

70

75

80

90

11¢

115

it

20

13&



15

25

30

=]
(=14

60

<
T

sags

1,150,484 . i

passage 50 in the direction from the valve
chamber 48 to the Pressure chamber 49 is
closed by check valye 51, it 1s evident that
the pressure chamber 49 can only be charged
through the port 62 Wwhen the parts are in the
normal full release position. It cap G4, the
purpose of which will be described further
on, 15 adjusted to the position shown in Fig.
2, then fluid may also flow from the valve
chamber 48 through port 65 in slide valve. -
46, to passage 66 and thence through the
U shaped cavity 67 in cap 64 to passage 68,
which registers with a port opening of . a
port 69 in slide valve 41." Port 69 L ai-

other port opening which registers.with pas-

sage 70 leading to emergency reservoir pipe
11, so that the emergency reservoir is also
charged in this position” with fluid under
bressure. If the cap 64 isin its position for-
cutting out graduated release, the passage:
66 is cut off frém passage 68 and the emer-
gency reservoir is charged from valve cham-,
ber 43 through port 71 in the auxiliary valve
42, port 72 in the main valve 41 and passage’
78 hich communicates with passage. 70
around a check valve 74. Tn full release po-
sition, a passage 75 containing check valve
76 and opening to the train pipe side of pis-
ton 44 when said piston is in full release
position registers with port 77-in slide valve
41, so that the valve chamber 43 is charged
from the train pipe in this position. .
According to my present invention, the
service reservoir is charged only from the
emergency reservoir and only after the pres-
sure in the pressure chamber has reached a
certain degree of pressture less than the pres-
sure in the emergency reservoir. For this
purpose, a differential piston is provided
having a small piston head 78 subject to
eInergency reservoir pressure and a large
piston head 79 subject to the pressure in the
pressure chamber 49. The chamber ad.
Jacent the large head 79 is connected by pas-
80 to a port opening of port 62, so that

the same is subject to the Ppressure ‘of fluid
supplied to the pressure chamber 49 through
the port 61, while the chamber adjacent the
small piston head 78 is connected by passage
83 to a port opéning of port 69, so that said
head is subfject to emergency reservoir pres-
surs supplied through passage 70.

In charging up, if the pressure of fluid
flowing tc the préssure chamber 49 equals
or exceeds a predetermined ratio with re-
spect to the emergeincy reservoir pressure, as
determined by the relative sizes of the pis-
ton heads 78 and 79, then the differential pig-
ton will be shifted to the-position shown in
Fig. 2 in which a passage 82 leading from-
service reservoir passage 32 to the space be-
tween the piston: heads 78 and 79 is adapted
to communicate with a 'branch passage 83
leading from “said space to bassage 81,
Flnid is thus supplied from the emergency

£

differential piston in its

reservoir to the service reservoir. Tf the
pressure in the pressure charmnber j¢ leas than
the pressure in the emergency reservolr by
the. predetermined amount, .then the emer-
geney reservoir pressure will maintain the
opposite position, in
which communieation from the ‘emergency
reservoir to the service reservoir is cut off.

Ordinarily, in charging up the system it
will be evident that all of the reservoirs
charge up at the same time, but if a service
application of the brakes has been made and
the pressure in the service reservoir is thus
reduced, then upon increasing the train pipe
bressure to effect the release of the by kes,
the differential piston wil] be maintained by
the SMErgency reservoir pressure in the Do-
sition for cutting off the service reservoir
cliarging port, until the pressure in the pres-
sitre chamber has heen increased to a point
somewhat less than the CIMETZency- reservoir
pressure, according to the relative sizes of
the piston heads of the differential piston,
s2y for example, 5 to 8 pounds less, then the
differential piston is shifted to open the com-
munication for recharging the service reser-
voir. By thus preventing the charging of
the service reservoir until the pressure in
the pressure chamber has increased %o nearty’
the normal pressure carried, it will be evi-
dent that .the ‘prompt movement of the
equalizing and releass ‘pistons throughout
the train is greatly facilitated, as reduction
in train pipe pressure by flow to the service
reservoirs is prevented and consequently a
sufficient increase in train pipe pressure is
always assured for the purpose of shifting
said pistons to release position.

In the full release position of the release
valve device, a-passage 84, leading from the
application chamber bassage 28 to the seat
of the slide valve 46, i vonnected to a port
opening of port 85 in the valve 46 and port
85 communicates through. cavity $6 in the
auxiliary valve 47 and port 87 in the slide
valve 48 with a passage 88 leading to an at-
mospherie.exhaust port, so that the applica-

tien chamber and the chamber at the outer

facé of the application piston 26 is open to
the exhaust and therefore ' the application
piston is maintained in release position, as
shown in Fig. 2, in which the valve chamber
54, constantly open to the service brake cyl-
inder through passage 35, is in communica-
tion with exhaust passage 37. ,

The graduating spring 89 may be con-
structed to act as a release spring, if desired,
so as to facilitate the full movement of the
parts to release position after an application
of the brakes is made or after graduated
release has besn effected or where there is a
possibility that the differential of fuid pres-
sures acting on the piston 26 may not be
great enough to insure the desived 11l move-
ment of the parts. “In full release position,
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the reduction reservoir 90 is connected
through passage 91, and cavity 92 in the

- slide valve 41 with an exhaust port 93.

The space between the piston heads 57 and
58 of the emergency valve mechanism 25 is
in open communication with the emergency
reservoir through passage 70 and as passage
94, leading from the outer chamber adjacent
to the piston head 57, is closed at the slide
valve 46, fluid equalizes through port 93 in
said piston head from tlie chamber -inter-
mediate the piston heads. Passage 96. lead-
ing from the chamber at the outer face of
piston head 58, is connected throngh cavity
97 in the valve 46 with an exhaust port 98,
co that said piston head is at atmospheric
pressure, and thevefore the unbalanced fluid
pressure acting on the piston head 57 main-
tains the emergency valve mechanism in the
normal position, shown in Fig. 2, in which
the emergency brake cylinder pipe T is con-
nected through passage 99, and cavity 100 in
the valve 39 with an exhaust passage 101.
A ocavity 102 in said valve 59 also connects
passage 103 leading from the space between
piston 26 and a piston 104, with a passage
105 opening into the service brake cylinder
passage 35.

An application of the brakes may be made
in the usual manner by reducing the train
pipe pressure, which first causes the release
piston 44 to move out from release position.
This is by reason of the fact that the equal-
izing piston 38 is provided with means for
preventing its initial movement directly by
the reduction in train pipe pressure and for
this' purpose the equalizing valve device 1s
profided with an auxiliary piston 106 at
its inner end. In the normal full release
position of the parts. a passage 107 leading
from the chamber at the outer face of the
piston 106 is connected to the atmosphere
through passage 108, cavity 97 in slide valve
46. and exhaust port 98, said piston being
adapted to seat tightly.and prevent leakage
of fiuid from the valve chamber 43. As the
piston 106 is subject to -atmospheric pres-
sure, a differentidl is‘created on the equaliz-

ing piston device which is sufficient to pre-
vent its movement directly by a reduction

in train pipe pressure. Upon the outward
movement of the release piston 44, however,
to the position shown in Fig. 5, the passages
107 and 108 are connected by port 109 in the
glide valve 46 with- valve chamber 48, so

_that fluid in valve chamber 48 and at-the

pressure of the pressure chamber is admit-
ted to the piston 106. The fluid pressures
on opposite sides of the piston 106 being
thus balanced, the reducéd train pipe pres-
sure on the equalizing piston, starts the same
from the release position.

The initial movement of the release pis-
ton 44 opens the passage 15 to the opposite
gide of the piston, so that so long as the

. 1,159,434

equalizing valve device 22 remains in full re-
lease position, the two valve chambers 43
and 48 are connected together through the
passage 75 and the port 77. This msures
the maintenance of pressure in the valve
chamber 43 in the full release position there-
of.
communication with the train pipe through
passage 75 it might happen that through
lealiage of fluid from the valve chamber past

‘the check valve 76 the valve chamber pres-

sure would be reduced and thus tend to make
the equalizing valve device somewhat less
sensitive to movement upon a reduction in
train pipe pressure. '

The initial ‘movement of the equalizing
piston 38 first shifts the auxiliary valve 42
to a position in which -avity 129 therein con-
nects port 114 with a porifopening of port
62, so that communics tiony'ds opened from
the pressure chamber 49 through the pas-
sages 50 and 63 to the valve’chamber 43.
This tends to maintain the pressure in the
valve chamber 48 after the auxiliary valve
49 has moved to close communication
through the port 77. This initial movement
of the auxiliary wyalve 42 also operates to
connect port 110 in said valve with a port
opening of port 69 in the main valve 41, so
that fluid from the emergency reservoir is
vented to the valve chamber 43. This also
is for the purpose of maintaining the pres-
sure in the valve chamber 43 and further-
more serves to compensate for any reduction
in pressure in the valve chamber 43 due-to
the increased volume of said chamber by
reason of the displacement of the piston 38
in moving out to service application posi-
tion. The vort opening of port 62 which
registers with passage 63 has a foot exten-
sion, so that communication from the pres-
snre chamber to the valve chamber 43 is
maintained during the initial movement of
the .main slide valve 41. The further out-

_ward movement of the equalizing piston 38

starts the main valve 41 and before the foot

:lextension of the port 62 moves out of regis-
ter with the passage 03, the outward move-

ment of the piston 106 opens a port 116
around said piston,  which permits flow of
air- from the valve chamber 48 through the
ports 108 and 107 to the valve chamber 43,
and thereby assures equalization of pres-
sures between the valve chambers 48 and 43,

The équalizing, piston 38 having ‘moved
out to service application position engaging
the graduating spring stop 117, as shown in

Tf the valve chamber 43 remained in
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Fig. 3, direct communication is opened from

the pressure chamber 49 to the valve cham-
ber 43 through passages 50 and 63 and port
118 in the slide valve 41, so that valve cham-.
ber 48 is maintained at the pressure in the
pressure chamber in said position and a port

125

19 in slide valve 41 may also register with .

passage 111 to further assist in maintaining
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the pressure in the valve chamber 45 by con-
nection with valve chamber 48. It will now
be evident that throughout the movement
of the equalizing valve device from full re-
lease position to seryice application posi-
tion, the pressure in“the valve chamber is
connected *either divectly or. indirectly with
the pressure chamber and therefore the pres-
sures in both valve chambers 43 and 48 are

maintained substantially at the pressure in
said pressure chamber. This eliminates any

Iap position during the movement to service
application position which might. tend on
miovement of the equalizing piston to reduce.
the pressure in the valve chamber 43 and
thus hinder the prompt movement of the
equalizing valve device.

in service application position, as shown
in Fig. 3, passage 28, leading from applica-
tion chamber 29, registers with g port 15
s0 that fuid from valve chamber 43 an
consequently the pressure chamber 49 flows
to the application chamber. The applica-
tion piston 26 is thereupon shifted by the
increase il pressure in the application
chamber to application Position, as shown
in Fig. 3, in which the release valve 36 closes
the service brake cylinder exhaust port 37
and  the valve 30. opens cominunication
through port 83 from the valve chamber 31
to the valve chamber 84, Fluid ig thus ad-
mitted to the service brake eylinder through
passage 35 from the service reservoir 8.
Upon reduction in pressure in the pressure
chamber 49 by flow to the application cham-
ber 29 t0'a degree equal to or slightly less
than the veduced pressure in the train pipe,
the equalizing piston 38 is operated to shift
the auxiliary valve 42 and lap the service
port 15, thus cutting off further flow of air
to the application chamber and the release
diston 44 also moves back to Iap. the port
99 us shown in Fig. 6. As soon as the pres-
ure in the service brake cylinder has in-
creased by'flow of air from the service reser-
voir to a poing equaling or slightly exceed-
ing the application chambey pressure acting
on the opposite side of piston 26, the same
moves to lap position, closing the supply

fod bt

]

&

v

- port 33 and preventing the further flow of

awr o the service Lrake cvlinder. By mak-
ing further gradual reductions in train pipe
pressure, the equalizing piston may ‘be op-
erated to shift the auxiliary valve 49 and
supply fluid to the application chamber, so
as to cause the movement of the piston 26 to
again open the supply port 33, the parts be-
ing again moved to lap position upon sub-
stantial equalization of pressures as in the
wse of the Initial reduction in frain pipe
pressure above described. : |
It the pressure in the pressure chamber
shoutd be reduced hy flow to the applica-
tion chamber to the point of equalization
with respect to the o pplication chamber, any

- uneover passage 126 which

turther reduction in train pipe pressure will
operate to move the equalizing piston to its
extreme outward seating Dosition, in. which

position, which may be termed the over re-

duction position, port 15 registers with pas-
sage 91, leading to the reduction reservoir
0. Tt will be noted that this reduction

reservoir is normally maintained at atmos- -

pheric pressure as deseribed in connection
with the release position and also in normal
service application position, the cavity 92
in valve 41 maintaining the connection from
the passage 91 to the exhaust port 93
throughout the movement of parts from re-
lease position to service application posi-
tion. In the over reduction service position,
however, ag shown in Tig. 7, fluid from the
valve chamber 48 and the piessure chamber
is vented to the reduction reservoir 90
through the port 15, and upon a reduction
in the pressure of the pressure chamber by
flow to said reduction reservoir to a point
slightly less than the reduced train pipe
bressure, the piston 38 operates to shift the
auxiliary valve 42 and thereby close the
port 15, as shown in Fig. 8. Turther re-
duetions in train pipe pressure below the
equalizing point, cause the movement of the
piston 38 to again shift the auxiliary valve
42, and the pressure in-the pressure cham-
ber & further reduced by flow to the reduc-
tion reservoir until the pressures‘in
sure chamber and the reduction reservoir
equalize. .

"During toduetions in train pipe pressiye
up to the point at which the pressure of the
pressure chamber equalizes with the pres-
sure in the reduction reservoir, the release
piston is maintained in the normal service
application position by means of the spring
stop 119, the spring of whicl is adjusted to
resist a somewhat higher pressure than the
spring 117 acting on the
as the pressure i the valve chamber 48 ye-
duces with that in valve chamber 43 by way
of port 109 and passages 108 and 111, the

siston 4H4-is prevented from moving ouh bhe- -
1 7 bl

yond the normal service position, the piston
44 opelating under sueh reductions in train
pipe pressire to open and elose the port 109,
When, however, the equalization of pres-
sures hetween the pressure chamber and the
reduction reservoir takes place, then o fur-
ther reduction in train PIpe pressure causes
the piston 44 to Le shifted to its extreme
outer position against the resistance of the
spring stop 119,

The initial movement of the slide valve 46

- Aront service application position ouf toward

emergency applieation position operates to
leads to the emer-
gency reservoir passage 70, so that fluid
frdm the emergency reservoir is vented to
<+ . ") fa Al .. : -
the valve chamber 48, The sudden increase
In pressure thus produced in the valve cham-

piston 38, so that,
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ber 48 causes the prompt and positive move-
ment of the release valve deévice 23 to emer-
gency application position. A port 127 in
the slide valve 46 also registers with passage

108, thus permitting flow of air from the.

valve chamber 48 to the valve chamber 43,
so that the pressure in valve chamber 43 is
maintained equal to that in valve cham-
ber 48.

In the emergency position of the piston
44, as shown in Fig. 4, passage 94, leading
from piston head H7 of the emergency valve
mechanism 25 is connected by cavity 97 mn
the slide valve 16 with exhaust port 98 while
port 96 leading from piston head 58 is
blanked. Jmergency reservoir pressure on
the opposite side of piston lead 57 there-
upon shifts the valve mechanisn 25 to the
position shown in Fig. 4, in which the pas-
sage 99, leading to the emergency brake eyl-
inder, is-uncuvered by the valve 59, Flmd
from the cmergency reservoir is thus ad-
mitted to the emergency brake cylinder to
effect an emergency application of the
brakes. Passage 103 is connected by ca vity
100 with exhaust passage 101, so that the
space between pistons 20 and 104 is vented
to the atmosphere to insure the maintenance
of the application valve device 21 in appli-
eation position. TPort 120 in the valve 59
also registers-with passage 109, so that thud
from the emergeney reservoir is likewise ad-
mitted to the service brake eylinder through
passage 35. :

Tn the emergency position of the release
valve deviee 23. a passage 121 leading to
one side of a valve piston 122 1s uncovered
by the slide valve 6. so that fluid under
pressure is supplied thereto. while the op-
posite side of said valve piston is open
throngh a passage 123 to the emergency
brake cylinder passage 99. The higher
pressure acting on the under side of the
valve piston 122 operates to open the same
and permit fluid to flow to the emergency
piston 52, which is thereupon operated to
open the emergeney valve 54 and vent air
from the train$ipe through passage 5i to
exhaust passage 56 to thereby effect a local
reduetion in train pipe pressure and conse-
quent quick sevial action of the control valve
devices throughout the train. When the
emergency brake eylinder pressure has in-
creasied to substantially equal that on the
opposite side of the valve piston 122, or as
o matter of Fact. upon cqualization ot the
pressures of all the reservoirs into the brake
evlinders, since all the chambers, reservoirs,
and brake evhinders arve connected together
in emergeney applieation position. then the
valve piston 122 is closed by the spring 124,
and nid under pressure quickly equalizing
upon opposite sides of the emergency pis-
ton 52. through an equalizing port or around
the piston, the valve bt Is closed by the

: : \
spring 125 and further venting of flnid from
the train pipe is stopped. ;

In order to release the brales aftér an ap-
plication thereof, the t ain pipe pressure is
increased, and the pistons 33 and 4% are
shifted to release position. The equalizing
piston 38 starts first before the piston 44
moves because the slide valve 41 has no large
exhaust cavities nor ports such as found in
the stide valve 46, and in order to facilitate
the movement of the release piston 4k it is
provided that upon movement of the equal-
izing piston 38 nearly to full release posi-
tion, as shown in Fig. 9, the passage 61 lead-
ing from the valve chamber 18 registers
with port 128 in the slide valve 41, which in
turn 1s connected by a cavity 129 in the aux-
iliary valve 42 with port and cavity 92, so
that fluid is thereupon vented from thevalve
chamber 48 to the exhaust port 93 and the
movement of the release valve deviee 23 to
releage position is thus facilitated. In the
above position of the stide valve 41, port 62
lhas port openings adapted to register with
passages 63 and 111. so that the pressure
chamber is connected to the back of the pis-
ton 106. The admission of fluid to the back
of this piston tends to retard the farther
inner movement of the piston 38 in addition
to the retarding action of the spring 115
and consequently the slide valve 41 1s held in
the position for venting air from the valve
chaimber 48 until the release piston 24 has
moved inwardly to full release position, in
which position, as shown in g, 10, passage
108 ix connected by cavity 97 in slide valve
46 with exhaust port 98, Air is thereupon
vented from the back of the piston 106 to
the atmosphere, and the full movement of
the equalizing piston 38 to relense posifion
is promptly effectad:

1t will be noted that as the port 62 estab-
lishes commaunication  from the ‘pressure
chamber (o the back of the piston 108, there
will be an inflow of fluid as well as an out-
How at the exhaust port 98, so that it is

necessary for the release piston 44 to move.

fully to release position and fully open the
passage 108 in order to get a sufficient re-
duetion in pressure on the piston 106 to
effect the full movement of the equalizing
valve device to release position. In the
full release position of the release piston 34,
passage 84, leading to application chamber
passage 28 is connected through port 85,
cavity 86 id the auxiliary valve 47, and port

G

g0

Yord
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97 with exhaust passage 88, so that flnid in

the applieation chamber and on the applica-
tion piston 26 is vented to the atmosphere

and the applieation valve mechanism 21 is

thereupon shifted to release position and

the brake cvlinder is vented to the atmos-

phere through exhaust port 37. Tt will now
P

he clear that the pistons 38 and -+ muti-
ally assist each other in the movement to re-
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lease position, chat is to say, the equalizing
‘alve device moving first, operates as a pilot
valve to facilitate or insurve the movement
of the release valve device, while the release
valve device acts in release position ag a
pilot valve for the equalizing valve device
to insure its full movement tg release posi-
tion. : ,

If the graduated release is ciit in, the cap
64 Is applied to the control valve mecha-
nisn as shown in Fig. 2, with cavity 67
connecilng the passages 66 and 65, in order
to graduate the release of the brales after
an application, a gradual inereage in train
pipe pressure is made and both the pistons
38 and 44 are shifted to release position as
hereinbefore described in connection with
fully releasing the brakes, but when the
release valve device moves to- release posi-
tion, the emergency or supplemental reser-
voir 9 is connected to the valve chamber 48
through passage 70, port 69 in valve 41,
bassage 68, cavity 67, passage 66 and port
65 in valve 46." Fluid at the high pressure
of the emergency reservoir is thus vented
to the valve chamber 48 and the piston 44
Is thereupon operated to shift the auxidiary
valve 47 and close the port 65. Fluid from
the application chamber ig thus partially
vented while the anxiliary valve 47 remaing
in release position but upon movement of
the auxiliavy valve as described above, the
cavity 86 is moved o cut off the communi-
cation for venting air from the application
chambey. .

The partial veduction in pressure in the
application chamber canses the

the higher brake cvlinder pressure so that
fluid is vented from the brake cylinder to
correspond ‘with the reduction in applica-
tion chamber pressure. Upon substantial
equalization of the application chamber and
brake cylinder pressures; the piston'% is
operated to cut off the exhaust from the
brake eylinder. Further gradual reductions
in brake eviinder pressure may be made in a
i by fuirther Increasing the
train pipe pressure, the equalizing valve de-
vice remaining in full velease position, while
the. release piston 44 moves the auxiliary
valve 47 between release and
positions.

If it is desirkd -to cut out the gratuated

release, the cap 64 is applied in a position

in which the cavity 67 connects a ‘passage

130 with exhaust Passage 88, and in the re-
lease position of the valve 46, the passage
130 registers with q port opening of port 85,
so that in releasing the brakes fiuid from
the ~application
atmosphere directly through a port i the
nain slide valve 46 instead of throngh the
atuxiliary valve 47, The cap 64 may De pro-
vided with 2 mark or indicator, &o Ghat by

-tlon in $rain

‘same so as to

~thronghout the

application
piston to be shifted to release position hy

release lap

chamber is vented to ~the.

inspection i} can be determined fvhether the

cap is in the graduated release. position or -

the ordinary release position.

‘An emergengy application of the hrakes
may be effected by making a sudden reduc-
ion 1 pipe pressure, whereupon the
pistons 38 and 44 are both shifted o their
exireme outer positions as-shown in Fig. 4
and as hereinbefore dege cibed, the bassage
94 1s connected by port 97 with exhanst port
98 and passage 96 ig blunked by the slide
valve 46, so that the emergency valve mecha-
nism 25'is shifted to its emergency position,
in which the emergency braké cylinder 5 ig
connected through passage 99 directly with
the valve chamber intermediate the piston
heads 57 and 58 ang consequently Auid from
the emergency reservoir is admitted to the
emergency brake cylinder. Fluid is also
supplied through passage 121 to the under
side of the valve piston 122 operating the
admit fluid -under Dressure
to the emergency piston 52. The emergency
Piston then operates the valve 54 iq open
communication for venting air from
train pipe to effect a local reduction’in train
pipe pressure and. consequent quick serigl
action of all the contro) valve devices
train.  Passage 84 is also
uncovered by the slide valys 46, s0 that
finid under pressure is admitted to the ap-
plication chamber and ‘piston 26, thereby
shifting the application and relense vilve
mechamism 21 to application * position so
that fluid from the service reservoir is ad.
mitted to the service brake eylinder 4. T¢
will be noted that an emergency application
is effected through the operation’ of the re-
lease equalizing valve device 23 and that the
equalizing valve. device 29 does not serve
ALY purpose; db.this time. '

While the present mvention has been de-
seribed in’ connection With an applieation
valve device having an application chamber,
‘ariations in pressare in which control the
operation of a valve mechanism for supply-
ing air to the brake evlinder, it is to be un-
derstoed that the separate equalizing ynd
release
connection with controlling the supplv and
release of air to and from a brake evlinder
directly, without emploving the application
valve davice. It will also be understood that,
while the eéquipment-ig provided with two
brake eylinders, o service ‘brake evlinder,
and
vention may be emploved with the ustal
single brake eviinder. In othep words, the
Dassage 28 may be connected directlv to ,
brake evlinder instesd of to the
chamber shown,

By providing 4 separate equalizing valve

deviee and a separate relense valve deviee, -

the velease valve. device ean be emploved to
effect emergeney applications of the hrakes

the-

tlve devices may be emploved in-

an emergency brake cvlinder, “the jn-

application
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and consequently the service port of the

equalizing valve device can be made large
enough to insure a sufficient drop in pressure
on the presstre chamber side when the equal-

izing valve device moves to service applica-

tion position, so that the same will stop in -

that position and not-hive a tendency to
move out beyond said position to the second
service position.  * .
. Heretofore, the size of the service. port
was limited, in order to insure the move-
ment of the parts to emergency position

.when a certain predetermined differential of

pressures was created on the equalizing pis-
ton. It-will be noted in connection with
graduated release, that connection from the
emergency reservoir to the release valve
chamber is controlled by the equalizing valve
device (through port 09, passage 68, cavity
67, and passage 66,) so that it is necessary
for the equalizing valve device to be in its
full release position, or no fluid can be sup-
plied from the emergency reservoir to the
release valve chamber to effect a graduated
velease, and consequently full movement of
the release valve device to. release position is
assured because the pressure in the release
valve chamber is not increased by flow from.
the emergency reservoir unless the equaliz-
ing valve device is back in full release posi-
tion and said valve device cannot move to
the full release position until the release
valve device has moved to its full release
position.

‘Another feature which should be noted is
that of maintaining the pressure in the ap-
plication chamber in second service position.
This is secured by means of the recharging-
valve device. the piston head 78 of which is
connected in the second service position
through passage 81, port 62, and passage 28
with the application chamber, while the pis-
+on head 79 is connected through passage 80,
port 69, and port 110 with valve chamber 43
and consequently the -pressure chamber.
Thus any slight leakage from the applica-
tion chamber is supplied by leakage from
the service reservoir around the piston head
78, the service reservoir being connected to
the space intermediate the piston heads 78

and 79 by passage 82. If the leakage from
should be sufficient’
to cause the movement of the rechargiig’

the application chamber

valve device by the pressure in the pressure
chamber on the piston head 79, then the
passage 82 is opened directly to the passage
81 and the pressure in the application cham-
ber is «quickly built up. The rechaiging
valve device then returns to its nornial posi-
tion as soon as the pressure in the applica-
tion chamber has been increased to within a
few pomnds of the pressure in the pressurd
chamber, according to the relative sizes of
the piston-heads 78 and 79.

Having now described my invention, what

1,159,484

T claim as new and desire to secure by Let- -

ters Patent, is:—

1. In a fluid pressure brake, the combina-
tion with a valve device subject to train pipe
pressure for-effecting a service application
of the brakes, of means operating upon a
gradual reduction in train pipe pressure for
effecting the movement of said valve device.

2. In a fluid pressure brake, the combina-
tion with an equalizing valve device subject
to the opposing pressures of the train pipe
and a chamber and adapted to effect an ap-
plication of the brakes,
device subject to the opposing pressures of
the train pipe and a chamber and operating
upon a reduction in train pipe pressure for
effecting the movement of said equalizing
valve device. . : :

3. In a fluid pressure brake, the combina-
tion with an equalizing valve device com-
prising valve means for effecting an appli-
cation of the brakes and a movable abut-
ment subject to the opposing pressures of a
train pipe and a chamber for operating said
valve means, of a second valve device coin-
prising valve means for controlling the oper-
ation of said equalizing valve device and .a
movable abutment subject to the opposing
pressures of the train pipe and a chamber
for actuating said valve means upon a re-
duction in train pipe pressare. :

4. In a fluid pressure brake, the combina-
tion with an equalizing valve device subject
to the opposing
and a chamber for effecting an apphcation
of the brakes and a piston carried by said
alve device, of a second valve device oper-
ating upon a reduction in train pipe pres-
sure for supplying fluid to said piston to
effect the movement of said equalizing valve
device. ' '

5. In o flnid pressure brake, the combina-
tion with an equalizing valve device sub-
ject to the opposing pressures of the train
pipe and a chamber for effecting an appli-
cation of the brakes and a piston carried by
sald valve device, of a second valve device
heving a position for connecting said piston

to the atmosphere and operating upon a re-

«duction in train pipe pressure to supply
fluid to said piston to initiate the ‘movement
of said equalizing valve device.

6. In a fluid pressure brale, the combina-
tion with an equalizing valve device oper-
ated by a reduction in train pipe pressure
for effecting an application of the brakes, of
o valve device subject to train pipe pressure
for effecting the release of the brakes, said
release valve device. being operated upon a
reduction in train pipe pressure to effect the
initial movement of the equalizing valve
‘Jevice. '

7. In = fluid pressure brake, the combina-

tion with an equalizing valve device subject
to triin pipe pressure for effecting an appli-

pressures of the train pipe.
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cation of the brakes, of 4 valve device gub-
N bl

Ject to train pipe bressure for effecting the
release of the brakes, said relense valve de-
vice comprising ; movable abutment, 4 maig
valve and an auxiliary valve having 4 move-
ment relative to the main valve and oper-
ated by saig abutment upon , gradual re-
duction in train pipe pressure for s pplying
fluid to saig equalizing valve devics io ini-
tially move same.

8. In a fluig bressure brake, the combing-
tion with a valve device subject to variations
in train pipe bressure for effecting ap appli-
cation 6f ihe brakes, of 4 valve device sub-
ject to train Pipe pressure for effecting the
release of the brakes, the movement of each
valve device being dependent upon the move-
ment of the other vylve device. .

9. In a fluid bressure brake, the combins.
tion with an equalizing valve device having
a piston subject to train pipe pressure ang
“alve meting operated by said piston for con-
trolling the Supbly of fluid to effect an appli-
cation of the brakes, of a mo ‘able abutment
cdrried by said valve device and normally
subject to atmospheric pressure and a, valve
device operated Upon a reduction in train
Pipe pressure to supply fluid to said abut.
ment to initiate the movement of the equaliz-
ing valve device.. »

. 10, In a fluig bressure brake, the combing-
valve device com-
prising a piston subject to train pipe pres-
sure, a movable abutment normally subject
on one side to atmospherie bressure, and
valve means operated by said piston fop Sup-
Plying fluid to effect an application of the
brakes, of 4 valve device operated upon a
reduction in train bipe pressure for supply-
ing fluid to saiq movable abutment to in;.
tiate the moyement of said equalizing valve
evice.

11 In a fluig pressure brake, the combing-
tion with g train pipe, of an equalizing vylve
device subject to train pipe pressure for sup.
plying fluid to effect an application of the
brakes, a release valve device subject to train
Pipe pressure for releasing fluid to effect the
release of the brakes, and means operated by
said equalizing valve device upon an in-
crease in train pipe pressure for effecting the
movement of the release valve device to re-
lease position. : . :

12. In'a fluig bressure brake, the combing.-
tion with a train Pipe, of an equalizing valve
device subject to train pipe pressure for sup-
plying fluid to effect an application of the
brakes, a release valve device subject to train
Pipe pressure for releasing fluid to effect the
release of the brakes, said release valve do-
vice being moved to brake application posi-
tion upon a reduction in train bipe pressure,
and means operated by said equalizing valve
device upon an increase in
sure for

train pipe pres-
Initiating the movement of the re-

lease valve device from the application po-

sition toward release position.

13. In a fluid bressure brake, the combing.-
tion with a train pipe, of an equalizing valve
device subject to train pipe pressuve fop sup-
plving fiuid to effect an application of the
brakes, 1 relense vilve device subject to train
Pipe pressure fop veleasing fluid o effect the
release of the brakes, said equalizing valve
device being shifted from the application
bosition upon an merease in train pipe pres-
sure to a position iy whieh fluid iy vented
from one side of the release vulve device to
thereby effect the movement thereof to ve.
lease position.

M. In a fluid pressure brake, the combina-
tion with a train pipe, of an equalizing valve
device subject to train pipe pressure for sup-
Plying fluld to effect an application of the
brakes, a release valve device subject to train
Pipe pressure for releasing finid to effoct the
release of the brakes, said release valve de-
vice. being moved pon a reduction in traip
Pipe pressure to the position for applyving
the brakes, and neans operated in the move.
ment of the equalizing valve device from ap-
plication position UPOn an increase in traiy
Pipe pressure for venting fiuid from the 1o-
lease valve device to initiate the movement
of said releage valve device from the appli-
cation position, ’

15. In a fluig pressure brake, the combi.
nation with a tprain pipe, of an equalizing
valve device comprising a piston subject to
the 0PPOSING pressures of the train pipe and
a. chamber ang valve meang operated by
sald piston upon a reduction in train Pipe
pressire for supplving fluid to effect gy ap-
plication of the brakes, a yelease valve de-
Vice comprising a piston subject to the op-
Dosing pressures of the train pipe and
chamber and operated upon an increase in
train pipe pressure for releasing fluid o
effect the relesse of the brakes, and means
operated by gaid equalizing: valve devies

-UPon an incrense in train pipe pressure for

venting flidd from the chamber side of tlie
release piston to thereby initiate the move-
ment of the release valve device to relegse
position. . : .

16. Tn a fluig bressure brake, the combi-
nation with a train pipe, of an .equalizing
valve device subject to train pipe pressure
and operated upeon a reduction in train pipe
pressuve for supplying fluid to effect an ap-
plication of the brakes, a relegse valve de-
viee subject to train Pipe pressure and op-
erated upon an inerease in train pipe pres.
sure for releasing fluid to effect the relense
of the rakes, means controlled by said
equalizing valve device and adapted upon
movement of the equalizing valve device by
an‘increase in train pipe pressure to effect
the initial movement of the relese vulve
device, and means coutrolled by said release
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-alve devige and adapted upon movement of
the release valve device to full velease po-
sition to effect the full movement of the
equalizing valve device to release position.
17. In a fluid pressure brake,
natioh with an equalizing valve device for
¢fecting an application of the brakes and a
relense valve device for effecting, the release
at brakes, of means operated by the
jualizing valve device mpon. movement in
the direction to release the brakes for ini-
tiating the movement of the release valve
deviee toward release position and means
-operated by said release valve device upon
movement to release position for effecting
the full movement of the equalizing Yalve
device to release position.
18. Tn a fluid pressure brake, the combina-
tion ith @ train pipe, an equalizing valve
device subjeet to Erain pipe pressure and
having a release position and a brake ap-
plication position, and a release valve device
subject to train pipe pressure
release position and a brake application po-
of means adapted upon movement of
the equalizing valve devite in releasing the
brakes to a position intermediate applica-
tion and release positions to effect the move-
ment of the release valve device to release
y positions-and means operated by said release
valve device in release position for effecting
the movement of the equalizing valve device
“from said intermedinte position to release
position. ~ o

19. In a fluid pressuve brake, the combina- -

sion with a train pipé an equalizing valve
device subject to train pipe pressure and
having a release position and a brake appli-
cation position, and a release valve device
stibject to-frain pipe pressure and having a
release position and @ brake application po-
sition, of means adapted upon movement of
the equalizing valve device in releasing the
brakes to a position intermediate application
& and release positions to effect the movement

of the release valve device to release posi-
tion, means tending to hold the equalizing
valve device in said intermediate position,
and means operated by the velease valve de-
vice upbn movement to release position for
effecting” the movement of “the equalizing
valve device from the intermediate position
to release position. ‘ .

0. Tn a fluid pressure brake, the combi-
nation with a train pipe, an equatizifg valve
device operating upon a reduction in train

pipe pressure for applying the brakes, a re-.

lease valve device operatihg upon an n-
crease in train pipe pressure for releasing
the brakes, of means controlled by the re-
lenge valve deviee upon movement nnder a
reduetion in train pipe pressure for initiat-
ing the movement of the equalizing valve
. device to application position” and means
controlled by the equalizing valve device

N

the combi- .

and having a-

" chamber and the train pipe
“fluid from said pressure chamber

- lease position to brake
.- 25. In a finid pressure
nation with a train pipe,

1,159,434

upon movement toward release position un-
der an increase in train pipe-pressure for
initiating the movement of the release valve
device to release position.

91. In a fluid pressure bruake, the combi-

nation with a train pipe,an equalizing valve’

device operating upon a reduction in train
pipe pressure for applying the Dbrakes, »
release valve device operating wpon an in-
crease in train pipe pressure for veleasing
the brakes, of means controlled by the re-
lease valve device upon movement amder a
veduction in train pipe pressure for initiat-
ing the movement of the equalizing valve
device to application pesition, means con-
trolled by the equalizing valve device upon
movement in the direction for releasing the
brakes under an increase in train pipe pres-
sure for initiating the movement of the re-
lease valve device to release position, and
means controlled by the release valve device
upon movement to release position for effect-
ing the

valve device to release posifion.

99. Tn a fliaid pressure brake, the combi-
nation with 2 brake pipe and an equalizing
valve device s hject to the opposing pres-
sures of the brake pipe and a chamber, of
a reservoir from which fluid is supplied to
effect an application of the brakes, a second
reservoir adapted to be

prake pipe, and means for recharging - the

first reservoir from the second with said

chamber cut off from the first reservoir.

93, Tn a.fluid pressure brake, the com-
bination with a train pipe; ‘of a valve cham-
ber, a pressure chamber,
ject to the opposing pressures of the valve
chamber and the train pipe for supplying
fuid from said pressure chamber to effect
an application of the brakes, said valve
chamber being closed to the pressure cham-
ber in full release position of the valve de-
vice, and means for maintaining communi-
cation from the pressure chamber to said
valve chamber in the movement from release
position to effect an application of the
brakes. :

94, Tn o fluid pressure brake, the combi-
nation with a train pipe, of a valve cham-
ber, a pressure chamber; a valve device sub-
ject to the opposing pressures of the valve
for supplying
fo effect
the brakes and for con-

an application of
the pressure

trolling conimunication from
chamber to the valve chamber,
chamber being charged
in full release position and being connected
to the  pressure chamber throughout the
movement of said valve device from full re-.

byake, the combi-

subject to the opposing.pressures of the train

full -movement of the equalizing.

a valve device sub-

said valve -
from the train pipe’

application position.

of a valve device.
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Pipe and a pressure chamber for effecting
an application of the brakes, a ressrvoiy for
supplying fluid to apply the brakes, and
means for recharging ‘said rveservoir when
the pressure in the pressure chamber exceeds
the pressure in the reservoir by a predeter-
mined amount, :

26. In a fluig pressure brake, the combi-
nation with a traip Pipe, of a pressure cham.-
ber, a valve device subject to the opposing
bressures of the pressire chamber and the
train pipe for effecting an application of the
wrakes, a reservoir from which -aiy is sup-
plied {o apply the brakes, and meang for
recharging the reservoip from the train pipe
in rel asing the brakes when the pressure
i the pressure chamber exceeds the pres.
sure in the reservoir by a predetermined
amount, '

27, In o floid pressure
nation with a train pipe, of an application
chamber, 5 reservoir, an applieation valve
device operated by the pressure in said ap-
plication chamber for supplying fluid from
said reservoir to effect an application of the
brakes, a pressure chamber, an equalizing
valve device subject to the opposing pres-
sures of the pressure chamber and the train
pipe for supplying fluid to the application
chamber, and means governed by the pres-
Sure in the pressure chamber fo). controlling
communication for recharging the reservoir.

28. In a flnid pressure brake, the comb;.
nation with a traip Pipe, of a reservoir for
supplying fluid to effect a service applica-
tion of the brakes, a reservoip for supply-
ing fluid to effect ap émergency application
of the brakes, a bressure chamber, a valve
device subject to the OPpoSIng pressures of
the pressure chamber. and the train pipe for
effecting an application of the brakes, and
means for recharging the service reservoir
from the eImergency reservoir when the
pressure in the pressure chamber exceeds the
Pressure in the emergency reservoip by a
bredetermined amount. - ,

29. In a fluid pressure brake, the comb;-
nation with a train
supplying fluid to effect 4 serviee
tion of tlie brakés, a reservoip for supplying

uid to effect an emergency ‘application of
ths brakes, » pressure chamber, a valve de-
vice subject to the Opposing pressures of the
pressure chamber and the train pipe for
effecting an application of the brakes, and a
valve device subject to the OpPposing pres-
sures of the pressure chamber and the emer-

brake, the compi-

applica-

‘Bency reservoir fop controlling the recharge

of the service reservoir,

30. In a fluid pressure brake, the ‘combina-
tion with g trajn pipe, of a reservoir for
d to effect service applica-
tion of the bralkes, 4 reservoir fop supplying
fluid to effect an emergency application of
the brales, » pressure chamber, a valve de.

pipe, of a reservoir for

.

vice subject to the OPPUSIng pressureg of the
bressure chamber and the train pipe for
effecting an application of the brakes, and »
differentia] piston subject tq the‘opposing
pressires of the pressype chamber and the
Clergency - reservoir for controlling com-
niunication for recharging the service res-
ervolr.,’ ‘
SLoIna fluid pressupe brake, the combi-
nation with a train Dipe, of 4 reservorr for
supplyving fluid to effect a service applica-
tion of the brakes, a reservoir for supply-
ing fluitl to effect an emergency
tion of the brakes, o pressure chamber, o
valve deviee subject to the opposing pres-
sures of the pressure chamber and the frqin
pipe for effecting "an application of the
brakes, and a valve device operated by the
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applica--

80

‘pressure in the pressure chamber for" con- -
trolling the recharge of the service reser-

RYOTS :

32, In a fluig pressure brake, the combi-
nation with a tyain pipe, of a reservoir for
supplving fluid to effect a’service applica-
tion of the brakes, a reservoiy for supplying
fluid to effect an emergency application of
the brakes, a pressure chamber, a valve de.
vice subject to the OPPOSING pressures of the
pressure chamber and the train pipe for ef-
fecting an application of the brakes, and
valve device operated at a degree of pressure
in the.- pressure chamber in excess of the
pressure in  the SImergency reservoir for
opening communication from the emergency
reservoir to the service reservoir to thereby
recharge the service reservoir,

33. In a fluid pressure brake, the conyl
nation with 4 train pipe,of
ber, an equalizing

)i-
a4 pressure chan-
valve device subject to
~the OPPosing pressures of the train pipe and
& valve chambey for supplying air from the
pressure chamber to effect un application of
the Drakes, 4 release valve deviee

the OPPOsIng pressures of the train pipe and

&
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subject to

A valve chamber, and means for cutting off 110

comumunication fron the pressure chamber
to one valve chambep when the other valve
chamber ig open to the pressure chamber.
34 In a fluid pressure brake, the combi-
nation with y train pipe, of u pressure chan-
ber, an equalizing valve device subject to the
OPposing pressures of the train pipe and a
valve chamber for supplying air from the
Pressure chamber to effect an application of
the Drakes, g ro] ase valve deviee subject to
the OPPOSING pressures of the train pipe angd
a valve chamber, both-valve chambers béing
open at times to the pressure chamber, and
heans for cutting off communication from
the pressure chamber to one valve ghamber
when the other yalye chamber ig open to the
- Dressure chamber to preveng possible leak-
age from the train pipe to the pressure
chamber fro1m both valve devices ut the sume
time, : '
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5. T a fluid pressure brake, the conibi-
nation with a train pipe, of a valve device
subject to the opposing pressures of the
train pipe and a chamber for effecting an
application of the brakes and means oper-
ating upon movement of said vabve device
to apply the brakes for venting finid to said
chamber to compensaie for the displacement
die to the movement of said valve device,

36, In a fluid pressure brake. the combi-
nation with a train pipe. of a valve device
subject to the opposing pressures of the
train pipe and a chamber and operating
npon a reduction in train pipe pressure for
effecting an application of the brakes, a res-
ervoir containing fluid under pressure. and

means adapted upon initial movement ot

said valve device to elicet an application ot
the brakes for venting fluiil from said reser-
voir to said valve chamber.

27, In a fluid pressure brake. the combi-
natibn with a train pipe. of a valve device
subject to the opposing pressures of the
train pipe and a chamber for effecting an
application of the brakes. an enlergency res-
ervoir containing Huid under pressure for
supplying fuid to effect an emergency ap-
pheation of the brakes, and means operat-

ing upon initial movement of said valve de-

vice to apply the brakes for venting fluid

from the emergency reservoir to said cham-

* ber.

38. In a fuid pressure brake. the combi-
nation with a valve device for etfecting a
wtion of the brakes. of a valve
device for controlling the release of the
Lrakes and means controlled by said release

valve device for effecting an emergency ap-,

plication of the brakes.

39. In a fuid pressure brake, the combi-
pation with a valve deviee operating upon &
gradual reduction in train pipe pressure
for effecting an application of the brakes.
of a valve deviee operating upon an in-
crease in train pipe pressure for etfecting
the release of the brakes and means con-
trolled by said release valve device for ef-
fecting an emergency application of the
brakes. '

40. In a fluid pressure brake, the combi-
pation with a traia pipe, of a valve device

- operating upon a gradual reduction in train
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pipe pressure for effecting a service applica-
tion of the brakes. a valve device operating
upon an inérease in train pipe pressure for
effecting the release of the bra kes, and means
operated by said release valve device npon a

sudden veduction in train pipe pressure for

effecting an emergency application of the
brakes.

41, Tn a fluid pressure brake, the combi-
nation with a train pipe, of a pressure cham-
ber containing fuid under pressure, a re-
duction reservoir normally subject to atmos-
pheric pressure, a valve device having an

_nism operated by

1,159,434

inner extreme position and an outer extreme
position in which fluid is vented from said
pressnre chamber to said reds otion reser-
voir. said valve deviee being adupted in a
position intermediate its opposite extreme
positions to supply fludd from said pressure
chamber to eitect an application of the
brukes. : . .
19, Tn a Buid pressure brake, the combi-
nation with a train pipe. of an application
chamber. & valve niehanism subject to vari-
ations in pressure insaid chamber for
troiling the application and relense of the
brakes. and two separate valve devices «nb-
ject to train pipe pressure for controlling
the fuid pressure in o said application
chamber. . o
C 430 In a fluid pressure brake. the eombi-
nation with a train pipe and brake eviinder,
of an application.cliamber, u valve mechi-
variationd in pressure in
said chamber for supplying and releasing
Huid -to .and from said brake evlinder. a
valve device operating upon reduction in
train pipe pressure for suppleing lnid te
said chamber, and a valve device operating
upon an increase in train pipe pressure for
releasing fluid from said chamber.
41, In a fuid pressure brake, the combi-
nation with a train pipe and brake evlinder,
of an application chamber, a valve mecha-
nism operated by variations_ in pressure in

caid chamber for supplying and releasing.

fnid to and from said brake eylinder, an
equalizing valve device.adaptéd to supply
Mhid to said application chamber. and a

valve device operating upon a recuction in .

train pipe pressure for initiating the move-
ment of said equalizing valve device.

45, In a fluid pressure bralke, -the combi-
nation with a train pipe and brake evlinder,
of an application chamber, a valve mecha-

nism operated by variations in pressure in-

cid - chamber for supplying and releasing
fluid to and from said brake evlinder, an
“equalizing valve device adapted to supply
fluid to said application chamber, and a

Ut
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valve deviee operating upon a reduction’in |

train pipe-pressuve for initinting the move-
ment of said equalizing valve device, said
equalizing valve device heing adapted npen
an lncrease in train pipe pressure to initiate
the movement of the other valve device to
release position.

16, Tn a fluid pressure brake, the cor
nation with a train pipe and brake cylindet
of an application ¢hamber, a val h
nism operated by variations in pressure in
caid chamber for supplying and “releasing
fluid to and from said brake cylinder, an
equalizing valve doviee subject to train pipe
pressire for supplying fluid to said appli-
aition chamber, a release vaive deviee sub-
jeet to train. pipe pressuve for releasing
fluid from said chamber, means controlled
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5y said felease valve device for initiating
the movement of the equalizing valye deviee
upon a reduction in train pipe pressure, and

means controlled by saiq equalizing valve
device. for mtiating the movement of the

release valve deviee to release position upon
all increase in train pipe pressure, '

47, In-a fluig pressure brake, the combs-

nation with. a train pipe, of a pressure cham-
ber, an equalizing valve devige operated by
a reduction in trajp Pipe pressure to supply
fluid from saiq pressure chamber to effect
an application of the hrakes and controlling
a train pipe recharging port, and a releasa
valve device having a restricted feed groove
constituting the only means for charging
the pressure chamber from the train pipe
through said train pipe recharging:port, to
thereby Hmit the flow of air from the train
pipe in recharging, thug facilitating the re-
lease of the brakes,
- 48. In a finid pressure brake, the combi-
nation with 4 train pipe, of an equalizing
valve device subject to the opposing pres-
sures of the train Pipe and a chamber for
supplying fluid from saig chamber to effect
a service application of the brakes and ,
alve device operating upon a sudden redue-
tion in train Pipe pressure to effect an emer-
gency application of the brakes, said equaliz-
ing valve device being provided with a large
service port through which fluig is supplied
from said chamber in g service application,
Lo thereby effect 5 rapid drop in pressure
in said chamber and thus prevent movement
of the equalizing valve device beyond service
application position. , Co

49. In a fluid pressure brake, the combi-
nation with a train pipe, of a valve device
operating upon g predetermined reduction
in train pipe pressure for effecting an emer-
gency application of the bralkes and an
equalizing valve device subject to the oppos-
ing pressures of the train pipe and a cham-
ber and having a large port for supplying
fluid from said chambher to effect a service
application of the brakes upon a-gradual re-
diction in train Pipe pressure, to thereby
prevent movement of the equalizing valve
device beyond service application position.

50. In a fluid pressure ‘
nation with a train pipe, of a source of fuid
pressure, a valve deviee subject to the- op-
posing pressures of the train pipe and gz
chamber for effecting the release of the
brakes, means for supplying fluid from said
source of fluid pressure to. said chamber to
effect a graduated release of the brakes, and

- a valve device subject to train pipe pressure

for controlling the communication through
which fluid is supplied from said source to
said chamber. '

5L In a fluid pressure brake, the combi-
nation with 1 train pipe, of a source of ﬁu'id
pressure, a valve device subject to the op-

-an equalizing
" reduction in train Dipe pressure for effect-

flnid from said source to

effect » gradunted

brake, the combi-’

ails

posing pressures of the train pipe and 4
chambey fop effecting the release of the
brakes, ports for supplying fluid from said
source of fluid pressure fo sald chambey to
effect a gradimted release of the b akes, and
valve device operated upon g

Ing an application of the bralkes and adapt-
ed to control communication for supplying
I said chamber.

In o fluid pressure brake, the combi-
nation with a'train pipe, of a source of fluid
pressure, a valve device subject to the op-
Posing pressures of the train pipe and a
chamber for effecting the release of the
brakes, ports for supplying fluid from said
source of flnid pressure to said chamBer to
release of the brakes, and
an equalizing valve device operated upon a
reduction in train pipe pressure for effecting
an application of the b alees and adapted in
release position only to open communica-
tion from the source of fluid pressure to said
release valve device, ' '

53, In a fluid Pressure brake, the combi-
nation with a train pipe, of a source of fluid
bressure, a valve devics subject to the op-
Posing pressures of the train pipe and g
chamber for effecting the relenge of the
brakes, ports for supplying fluid from said
source of fluid pressure to said chamber to
effect a graduated release of the brakes, and
an equalizing valve device operated upen
a reduction in train pipe pressure for effect-
ing an application of the brakes and baving

32.

‘ports adapted in release position to open
communication  for supplying fluid from

said source to said release valve device,

B4 In g fluid pressure brake, the combi-
aation with a train pipe, of an application
chamber, a valve mechanism operated by
the pressure in gaid chamber for effecting
an applieation of the b alees, 2 valve device
subject to the Opposing pressures of the
train pipe and a chamber. fop supplying
finid from said chamber to the application
chamber apon g gradual reduction in train
pipe pressure, means for venting fluid from
said chamber upon an over reduction in
train pipe pressure, and means for main-
taining the pressure in the application cham-
ber upon an over reduction in train Ribe
pressure. ,

55. In a Huid pressure brake, the combi-
nation with a train Pipe, of an application
chamber, a valve mechanism operated by the
pressure in. said chamber fop effectilg an
application of the brakes, a valve device sub-
ject to the opposing pressures of the train
pipe and a chamber for supplying fluid from
said chamber to the application chamber
upon a gradual reduction in frzin pipe pres-
sure, means for ventilg Awld from said
chamber upon an over reduttion in érgin
Dipe pressure, s source of £ ud pressure, and
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a valve device subject to the opposing pres- .

sures of said chamber and said application
chamber . for supplying fluid from said
source to the application chamber to com-
pensate fov leaknge during an over reduc-
tion in train pipe pressure. .

56. In a fluid pressure brake, the combi-
nation with a train pipe and a service brake
cylinder, ot dn application chamber, a valve
mechanisin operated by variations in pres-
sure in said chamber for supplying and re-
leasing fluid to and from said serviee brake
cylinder, a
gradual reduction in train pipe pressure for
supplying fluid to gaid application chamber

to operate said valve mechanism to supply

fluid to the service brake cylinder, an emer-
gency brake cylinder, and a release valve
device operating upon an increase in train
pipe pressure for releasing fluid from the
application chamber and- adapted upon a
sudden reduction in train pipe pressure to
effect the supply of flid to said emergency
brake cylinder. : ’

57. In a fluid pressute-brake, the combi-

" pation with a train pipe and an equalizing

valve device operated by variations in.tram
pipe pressure for controlling the brakes, of
means for increasing the normal resistance

alve Jevide operating upon a .

- comprising a piston subject to the opposing

1.1568,434

to movement of said equalizing valve device
in release position.

58. In a fluid pressure brake, the combi-
nation with a train pipe and an equalizing
valve device optrated by variations in train
pipe pressure for
means for increasing the nsual reésistance of
the equalizing valve ~device to movement

from release position in applying the brakes,
said added resistance being cut off in the™
movement of the equalizing valve déviee 0O 49

release position.
59. In a fluid
nation with a train pipe, of a valve device
13

pressures of the train pipe aid a chawmber, 2
main valve and an auxiliary valve operated
thereby, and a reduction lumiting reséyvoir,

said auxiliary valve being operated by said’
.piston upon a reduction in train pipe pres-
sure below the equalizing point for venting 3

fluid from said chamber to the. rediiction
Jimiting reservoir.

sontrolling the brakes, of

pressure brake, the combi-

4D

" In testimony wheréof I have hereunto set

my hand. .
WALTER V. TURNER.
Wilnesses:

A. M., CLEMENT,

R. (. SWARTZUCLEEN.



