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(No model.:

To all whom it may concern.:
Be 1t known that I, MAURY W. HIBBARD,

- a cltizen of the Umted States, residing at Cl:u-

cago, 1n the county of Cook and State of I1li-
nois, "have i invented a certain new and useful
Device for Actuating Fluid-Pressure Brakes,
of which the followmo' 18 a specification.

My invention rel&tes to devices for actuat-
ing flaid-pressure brakes, more particularly
in the system known as ¢ hlﬂ*h-Speed ” brakes,
in which a valve device is employed for blow-
ing down the brake-cylinder pressure pro-
portlonate to the decrease in the velocity of
the car-wheels. |

The particular object of myinvention is to
provide means for releasing the brakes with
a low train-pipe pressure reﬂ'aldless of the
auxiliary-reservoir pressure.

In the drawings, Figure 1 is a sectional
view of my V&lve I‘lﬂs 2, 9, and 4, detail
views of the seat of the slide- valve, showmn'
1n dotted lines the different positions a,ssumed
by the slide-valve; Fig. §, a view similar to
Fig. 1, excepting that the valves are in post-
emerﬂ‘eney position;
slide-valve; Fig. 7, an enlm ged section of the
check-valve 63; Flb 8, & Ieduced section on

line 8 of Fig. 5, bhowmn* my blow-down device;

and Fig. 9, an elevatlon of part of the casing
of the blow-down device.

For the purpose of illustrating and deserib-
ing my invention I have selected the form of
Va,lve device shown in my Patent No. 610,052,
1ssued August 30, 1898, for a device for actu-
ating ﬂmd-pressme bmkes so far as the serv-
ice and emergency valves are concerned; but
1t will be understood that my mventlon may
be employed in connection with any other
suitable form of valve device to accomplish
the desired results. In the drawings the
service and emergency valves are mmﬂar to
those shown in my former patent, so that the
couespondm parts will be similarly num-
bered.

The main casing 1 has a hollow cap 2, form-
ing a chamber 3, and is provided with an up-
per chamber 5*, designated the ‘¢ release-
chamber,” and with a lower chamber 15, des-
ignated the “emer gency-chamber.” The) parts
in this latter chamber are the same in con-
struction and operation as those in my for-

Fig. 6, a face view of the |

L

1ing operation when the valve is open.

| mer patent aforesaid. The piston 19 travels

in the chamber 15 and actuates the service-
valve 21.- The emergency-valve 27, together
with the service-valve, controls the passage
18, leading to the brake- cylinder, and gov-
erns the ﬂow to the brake-cylinder of anxil-

lary-reservolr pressure through the passage
43 and of train-pipe pressure throuc*h nozzle
14 past check-valve 38 and throuﬂ‘h passage
37. The train-pipe pressure feeds into cham-
ber 15 upon the left of piston 19, Fig. 1,

through passage 13 and past the part 39, and

such chamber also connects with the cham-
ber 3 through the small port 32,

The piston 5 operates in the larger diame-
ter of the release-chamber and actuates a
slide-valve 4, which works upon a bushing or
valve-seat 4* in the smaller diameter thereof.
The train-pipe is in communication with the
release-chamber at the left of the piston 5,
Fig. 1, through the passage 13. The slide-
valve has the usual recess 8 to normally con-
nect port 9 from the brake-cylinder with the
release-port 10, which ports terminate upon
the face of the valve-seat. This seat is also
provided with a similar pair of ports 9* and
10*, communicating with the ports and pas-

sages 9 and 10, respectively, by means of

branch passages, as indicated in dotted lines
in Kigs. 2,3, and 4. The slide-valve is also
prowded with an additional recess 8* and with

‘an end slot 8.

The entrance from the release-chamber to
the auxiliary reservoiris provided with a cap
2, which has a passage governed by what I
Wlll term an aumllary reservoir check-
valve” 63. This valve has a truncated con-
ical head 64, adapted to fit into a recess-or
cavity 65 of similar shape, forming a valve
and its seat. The stem 66 of this valve is
preferably triangular, as shown in Fig. 7, so
as to permit the passage of fluid under pres-
sure into the auxiliary reservoir in the feed-
A spi-
ral spring 67 of slight tension may, if desired,
be used to assure or assist the seating of the
valve at the proper time, although it is obvi-
ous that-it may be entirely dispensed with,

the auxiliar y-reservoir pressure against the

head 64 serving to seat it.
A tubular stem or e\tenSlon 68 lS scerewed
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into and through the rib 11, so that it extends | struction embodying my present invention

into the chamber 3. Within the extension is
located a plunger or stem 69, surrounded by
a spiral spring 70, which tends to thrust the
plunger outwardly toward the piston 5.

My blow-down device comprises a plug .71,
adapted tobescrew-fixed or otherwise secured
in the oil-port of the brake-cylinder, orit may
be fixed in the casing 1 of the valve device,
as shown in the drawings, orin any other way
so as to have direct communication with the
Thisplug has
a central bore terminatingin a valve-seat 72,
upon whichisseated thevalve73. Thisvalve
is normally forced to its seat by the contact
of a stem 74, which is held thereagainst by a
spring 75. A casing 76 is screwed to the plug
and is provided with a chamber in which a
piston 77 travels. This piston has an annular

‘groove 78, connecting, respectively, with pas-

sages 79 in the piston and the exhaust-port
80, which is of the form shown in IFig. 9. "T'he
port 81 is formed in the casing to connect the
chamber 82 at the right of piston 77, Fig. S,
with the atmosphere. A spring 83 surrounds
the stem 84 of the piston and abuts at one end
against the piston and at the other end against
a cup 85, serew-fixed to the casing 76. This
cup governs the tension of the spring 83 and
formsa guide for thestem §4. A cap36closes
the outer end of the device and acts as a lock-
ing-nut for the cup.

- In running trains of cars at a high speed
and in making stops at such speed it is desir-
able to set the brakes with a very heavy initial
tension and as the speed is reduced to release
the tension proportionate to the decrease in
speed of the train, so as to prevent the slid-
ing of the wheels. At the same time 1t is de-
sirable to hold the pressure in the auxiliary

reservoirforfurtherapplication of the brakes,.

and it is also desirable to speedily release the

brakes after the train has come to a stop. To

effect this speedy release and at the same

45

time hold the high pressure in the auxiliary

reservoir.is the primary object of this inven-
tion and is accomplished by the construction

hereinbefore described. .

55

6o

In running the train at ordinary speed a
pressure of seventy pounds is usunally main-

tained in the train-pipe and the auxiliary

reservoir and a pressure of ninety pounds in
the main or locomotive reservoir. T'his pres-

sure will actnate brakes satisfactorily at ordi-

nary speed and will ordinarily give a pres-
sure of about fifty pounds in the brake-cyl-
inder in service stops and about sixty pounds
in emergency stops. Inrunningat high speed
the full ninety pounds or a higher pressure
will beadmitted tothe train-pipeand auxiliary
reservoir. Thiswill give in emergency action
about eighty pounds or more in the brake-
cylinder, and the pressure-reducing valve or
blow-down device will reduce this pressure to
a predetermined amount. as the train stops
and eighty pounds or more pressure will be
retained in the auxiliary reservoir. A con-

-

will release the brakes when the train-pipe
pressure equals the pressure in the brake-
cylinder regardless of the pressurein the aux-
iliary reservoir. In running with seventy
pounds in the auxiliary reservoir a reduction
of eight pounds or less is made in the train-
pipe to set for service action. The piston d

70

15

will move outward and abut the stem 69, the

spring 70 around the stem being of such re-

-gistance as to prevent the piston 5 from mov-

ing farther than to abut the stem unless a
oreater reduction than eight pounds is made
in the train-pipe. This travel of the piston
will cause the recess 8 in the slide-valve 4
to close the ports 9 and 10 from the brake-
cylinder and atmosphere, respectively. The
service-valve 21 will then open and permit
fluid under pressure to flow from the auxil-
iary reservoir through passages 43, 31, 32, 23,
and 18 to the brake-cylinder, thereby setting
the brakes with a tension proportionate to the
train-pipe reduction.

The blow-down device may be adjusted to
relieve the pressure in the brake-cylinder
aboveany predetermined amount. Ifinserv-
ice action a pressurein excess of such amount
is admitted to the brake-cylinder, the valve
73 will lift and permit fluid under pressure to
flow through passages 79, groove 78, and ex-
haust-port 80 to the atmosphere, thereby re-
lieving the brake-cylinder of excess pressure
and preventing the sliding of the wheels In
service action.

When an emergency reduction is made in
the train-pipe, the emergency-valve 27 admits
auxiliary-reservoir pressure and train-pipe
pressure to the brake-cylinder. The greatre-
duction produced in the train-pipe pressure
will cause the piston 5 to make its full travel,
forcing stem 69 inward and carrying with 1t
the slide-valve 4, so that the recesses 8 and s*
will be in the position shown in Fig. 3, when
none of the ports will be connected. The
travel of the stem of yhe piston 5 will permit
the valve 64 to close communication between
the chamber 5* and the auxiliary reservoir
and the slot 8° in the slide-valve 4 will con-
nect with passage 9°, which will produce an
equalization between the brake-cylinder pres-
sure and the pressure in the release-valve
chamber on the inner side of piston 5. Dur-
ing the emergency application of the brakes,
the emergency-valve having closed the com-
munication between the auxiliary reservoir
and the brake-cylinder, as seen in Fig. 5, 0w-
ing to the pressure in the expansion-chamber
3, and the valve 64 having closed the auxil-
iary reservoir from the release-chamber, the
high emergency - pressure as equalized will
be maintained in the auxiliary reservoir, and
the pressurein the release-chamber will equal-

ize with that in the brake-cylinder, whose

pressure will be reduced by the blow-down de-
vice in proportion to the decrease in speed of
the train. The pressure in the release-cham-

ber on the inner side of piston 5 is now re-
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duced to brake-cylinder pressure——that is to
say, fifty pounds, assuming that the blow-
down device is set at such pressure. There-
fore when the train stops the pressure will
stand at seventy or eighty pounds or more in
the auxiliary reservoir and at fifty pounds in
the brake-cylinder. To release the bralkes,
the pressure in the train-pipe need not be in-

creased to the auxiliary-reservolr pressure,

but is increased to brake-cylinder pressure,
whereupon the piston 5 will move inward and
carry slide-valve 4, allowing the recess 8* to
connect passages 9* and 10%, as shown 1n Fig.
4, which is the emergency-release position,
and the pressure will be exhausted from the
brake-cylinder and the brakes will be released
by a low train-pipe pressure. 'T'he stem 63 of
the auxiliary-reservoir check-valve is of such
length as to permit the inner end of the stem
of the piston 5 to abut it when recess 3* con-
nects the passages 9* and 10%, and the piston
may be held to that position until the pres-
sure in the frain-pipe equals the auxiliary-
reservoir pressure, whereupon the piston will
move inward its full travel to the position
illustrated in Figs. 1 and 2.

In emergency action the blow-down device
operates as follows: The high pressure in the
brake-cylinder will lift the valve 73 from 1its
seat and forece piston 77 outward until its
stem abuts cap 86. This will cause groove
78 in the piston to pass exhaust-port 30,
whereupon the pressure will slowly leak
around the outside of the piston into cham-
ber 82 and to the atmosphere through port
81. As the pressure is reduced the spring 83
will slowly return the piston inward until the
oroove registers with the exhaust-port 80,
when the pressure will pass through the pas-

sages 79 into the groove and through port 30

to the atmosphere. Owing to the shape of
exhaust-port 80 the flow will be more rapid
as the valve moves mward to its normal po-
sition.

Itisobviousthat the blow-down device may
be adjusted to permit the brake-cylinder to
be released by any predetermined train-pipe
pressure.

I do not herein claim the processor method
disclosed in this application, as the same is
made the subject-matter of a separate appli-

cation filed by me on September 2, 1393, Se-
rial No. 690,084, for method of 0perat1nn'ﬂmd-
pressure brakes.

I claim— |

1. In a device for actuating fluid-pressure
brakes, a valve for releasing the brakes when
the train-pipe pressure equals the brake-cyl-
inder pressure in emergency action and after
equalization between the auxiliary reservoir
and brake-cylinder and independently of and
less than auxiliary-reservoir pressure, 1n ¢om-
bination with means for maintaining the high
equalized pressure in the auxiliary reservoir.

2. In a device for actuating fluid-pressure
brakes, a valve for releasing the brakes after
emergency action at any predetermined pres-

sure below the auxiliary-reservoir pressure.

and after equalization between the auxiliary
reservoir and brake-cylinder, in combination
with means for maintaining the high equal-
ized pressure in the auxiliary reservoir.

3. In a device for actuating fluid-pressure
brakes, a piston-actuated slide-valve for re-

leasing the brakes after emergency action

with a train-pipe pressure less than the aux-
iliary-reservoir pressure and after equaliza-
tion between the auxiliary reservoir-.and
brake-cylinder, in combination with means

for maintaining the high equalized pressure

in the auxiliary reservoir.

4. In a device for actuating fluid-pressure
brakes, a piston-actuated slide-valve and an
auxiliary-reservoir check-valve in combina-
tion with an emergency-valveadapted tohold
a high pressure in the auxiliary reservoir, and
means for releasing the brakes with the train-
pipe pressure less than the auxiliary-reser-
voir pressure.

5. In a fluid- pressure bra,ke mechanism, a
valve device for closing and opening commu-
nication between a brake cylinder and the at-
mosphere in emergency action and actuated
for closing such communication by the ex-
cess of auxiliary-reservoir pressure over train-
pipe pressure and for opening that commu-
nication by the excess of train-pipe pressure
over brake-cylinder pressure and independ-
ently of auxiliary-reservoir pressure, in com-
bination with means for maintaining in the
auxiliary reservoir the high pressure as
equalized in emergency action.

6. In fluid-pressure brake mechanism, &
valve device for controlling the communica-
tion between a brake-cylinder and the at-
mosphere whose partial travel closes the com-
munication in service action and whose re-
turn to normal position releases the brakes
in service action and whose full travel closes
the communication in emergency action and
whose partial return toward normal position
releases the brakes in emergency action in
combination with means for maintaining in
the auxiliary reservoir the high pressure as
equalized in emergency action,

7. In a fluid-pressure-brake-actuating de-
vice, the combination of a chamber, mech-
anism therein controlling the release of the
brake-cylinder, the chamber being in commu-
nication with the auxiliary reservoir in serv-
ice action, and closed from the auxiliary reser-
voir and in communication with the brake-
cylinder after emergency action, and during
the emergency application of the brakes.

8. In afluid-pressure-brake-actuating mech-
anism, the combination of a chamber, a mov-
able abutment therein, a device for releasing
the brakes and actuated by the abutment,
suchabutment having, in service action, aux-
iliary - reservoir pressure on one side and
train-pipe pressure on the opposite side, and
having after emergency action brake-cylin-
der pressure on one side-and train-pipe pres-
sure on the opposite side, sald chamber be-
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emergency action and after equalization be-
tween the brake-cylinder and auxiliary res-
ervoir, and means for closing said chamber
from the auxiliary reservoirafter said equali-
zation. |

9. In a device for actuating fluid-pressure
brakes, the combination of a train-pipe, an
auxiliary reservoir, a brake-cylinder, a cas-
ing having a brake-release-valve chamber, a
brake-release valve therein and means for
equalizing the pressure in the brake-cylin-
der and said release-valve chamber after an
equalization between the brake-cylinder and
auxiliary reservoir during emergency action.

10, The combination of a train-pipe, an

auxiliary reservoir, a brake-cylinder, a mov-
able abutment operative in a chamber, a re-
lease-valve actuated by the abutment, the
valve in normal position releasing the brake-
cylinder and after full emergency traverse
and during emergency application closing the
exhaust and connecting the brake-cylinder
with the release-valve chamber, and means
for cutting off communication from the aux-
iliary reservoir to the release-valve chamber
during and after emergency action.

- 11. In a fluid-pressure brake system, a re-
lease-valve device operative in a chamber for
normally releasing the brake-cylinder, and
means for reducing the auxiliary-reservoir
pressure in the release-valve chamber after
emergency action independent of any reduc-
tionin the auxiliary reservoirand after equali-
zation between the auxiliary reservoir and
brake-cylinder.

- 12. In adevice for actuating fluid- pressnre
brakes, the combination of a train- -pipe, the

auxilia?y reservoir, a brake-cylinder, means

for admitting fluid under pressure to the
brake-cylinder and a brake-release mechan-
ism physically and operatively independent

- of said means, said mechanism in service ac-

45

50

55

60

tion being actuated by pressure from said
auxiliary reservoir and in emergency action
permitting a brake release independent of the
pressure from said auxiliary reservoir.

13. In a fiuid-pressure brake mechanism,
the combination of a train-pipe, an auxiliary
reservoir, a brake-cylinder, a separate service
and emergency valve, a movable abutment
a brake-release valve physically and opera-
tively independent of the other valves and
actuated by said abutment to release the
brakes independently of the pressure from
sald auxiliary reservoir, said abutment in
service action being actuated by pressure
from said auxiliary reservoir. -

'14. In a fluid-pressure brake mechanism,
valve mechanism for setting the brakes with
a high pressure in the auxiliary reservoir and
maintaining a high pressure in the auxiliary
reservoir as equalized in the brake-cylinder,
in combination with means for releasing the
brakes by the action of a pressure in the
train-pipe lower tha,u that in the auxiliary
reservoir.

619,480

15. In a fluid-pressure-brake-actuating de-
vice, the combination of a service-valve and
an emern'ency-valve means for closing the
service and emergency valves after an emer-
ogency action to hold a high pressure In the
auxﬂmry reservoir, means for reducing the
pressure in the brake- -cylinder, and a brake-

release valve adapted to release the brakes

when the train-pipe pressure exceeds the
brake-cylinder pressure.

16. A fiuid-pressure-brake-actuating device
comprising a valve mechanism for admitting
fluid under pressure from a train-pipe to a
brake-cylinder in emergency action, means
for closing such mechanism independent of
the train-pipe pressure, and a brake-release
device actuated independently of the auxil-
iary-reservoir pressure.

17. In a device foractuating fluid-pressure
brakes, the combination of valve mechamsm
iary reservow and train-pipe to the bmke-
cylinder, a pressure-reducmw valve for reduc-
ing the pressure in the brake-cylinder, means
for* retaining the pressure in the auxiliary res-
ervoir in emergency action, and a brake-re-
lease device for releasing the brakes inde-
pendent of the aumlla,ry -reservoir pressure
and when the train-pipe pressure exceeds the
brake-cylinder pressure.

18. A device for actuating fluid-pressure
brakes comprising a piston-actuated brake-
release valve, service and emergency valves
independent of the release-valve, and a pres-
sure-regulating device in connection with the
brake- cylmder to control the amount of pres-
sure therein in service action and to obtaln a
high initial pressurein emergency action and
to release such high pressure at a predeter-
mined rate to a predetermined amount, such
brake-release valve being adapted to release
the brakes independent of the auxiliary-res-
ervoir pressure and upon the train-pipe pres-
sure exceeding the brake-cylinder pressure.

19. In a ﬂmd-pressure brake mechanism,
a piston-actuatedslide-valve governing a port
from the brake-cylinder and a port to the at-
mosphere and having a recess “for normally
releasing the brakes and also having a slot
for conne_etmn' the brake-cylinder port with
the slide-valve chamber in emergency action
and means for cutting off said chamber from
the auxiliary reservoir in emergency action
after equalization between the auxiliary res-
ervoir and brake-cylinder.

20, In a flunid-pressure brake mechamsm, a
piston-actuated slide-valve governing a port
from the brake-cylinder and a port to the at-

| mosphere and having a recess for normally

connecting said ports to release the brakes

‘and also havmw a slot for connecting the

brake-cylinder port with the slide-valve cham-
ber in emergency action, in combination with
a check-valve between the slide-valve cham-
ber and the auxiliary reservoir and actuated
by auxiliary-reservoir pressure after emer-

| gency action has taken place.
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21. In a fluid-pressure brake mechanism, a |

movable abutment, a slide-valve actuated
thereby and governing a port from the brake-

cylinder and a port to the atmosphere and-

having a recess for normally connecting said
ports to release the brakes and also having a
slot for connecting the brake-cylinder port
with the slide-valve chamber in emergency
action, in combination with a check-valve lo-

cated between the slide-valve chamber and |

the auxiliary reservoir and held open by the
abutment except in emergency action when
the check-valve closes.

22. In a fluid-pressure brake mechanism,
the combination of a movable abutment, a
slide-valve operated thereby, a pair of ports
in communication with the brake-cylinder, a
pair of ports in communication with the at-
mosphere, said ports being governed by the
slide-valve, such slide-valve having two re-

cesses, one ‘of which normally connects one.
brake-cylinder port with one atmosphere-port

and the other of which connects the other
ports after the slide-valve has partially re-
turned from its full traverse in emergency
action.

23. In a fluid-pressuare brake mechanism,
the combination of a4 movable abutment in a
chamber, a slide-valve operated thereby in
such chamber, a pair of ports in communica-
tion with the brake-eylinder, a pair of ports
in communication with the atmosphere, said

ports being governed by the slide-valve, sueh

valve having two recesses connecting the
ports at different traverses and also having a
port or opening adapted to register with one
of the brake-cylinder ports in emergency ac-
tion and means for cutting off communica-
tion between the auxiliary reservoirand slide-
valve chamber.,

24. In a fluid-pressure brake mechamsm, a

brake-cylinder release device comprising a

slide-valve working in a chamber and having
two recesses and a port, a movable abutment
actuating the slide-valve and governing the
feed to the auxiliary reservoir, two brake-cyl-
inder ports and two exhaust-ports governed
by the slide-valve, one of the recesses nor-

- mally connecting a brake-cylinder port and

50

55
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an exhaust-port and the other recess connect-
ing the other ports after a partial retarn of
the slide-valve after emergency traverse and
the port in the slide-valve registering with
one of the brake-cylinder ports in emergency
action and causing an equalization between
the slide-valve chamber and brake-cylinder
in emergency action, in combination with a
valve device for cutting off communication
between the slide-valve chamber and the aux-
iliary reservoir in emergency action.

25. In a fluid-pressure brake mechanism,
the combination of a train-pipe, a brake-cyl-
inder, an auxiliary reservoir, a blow-down

device in connection with the brake-cylinder

for relieving it of pressure above a prede-
termined a,mount valve mechanism for ad-

mitting fluid under pressure into the brake- |

cylinder and a brake-release device compris-

ing an abutment movable in a chamber, a

slide-valve actuated thereby and governing
brake-cylinder and exhaust ports to release
the brakes in normal position so as to con-
nect the slide-valve chamber with the brake-
cylinder in emergency position and produce
equalization therebetween and to release the
brakes upon a partial return of the slide-
valve after emergency action and after a res-
toration of train-pipe pressureslightly in ex-
cess of the brake-cylinder pressure.

26. The combination of a train-pipe, an
auxiliary reservoir, a brake-cylinder, means
for blowing down the brake-cylinder to a pre-
determined pressure, a valve device for re-
leasing the brake-cylinder and movable in a
chamber, a movable abutment for actuating
such release-valve and normally exposed on
one side to train-pipe pressure and on the
other to auxiliary-reservoir pressure and
means for reducing, atter an emergency ac-
tion, the auxiliary-reservoir pressure in the
release valve chamber WlthOllt reducing it in
the auxiliary reservoir.
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27. In a fluid-pressure brake system, a

brake- eylmder-pressure-reducmn‘ valve de-
vice comprising a casing communicating with
the brake-cylinder and having an exhaus‘n
port, a valve adjusted to yield. at a prede-
termined pressure to admit excess brake-cyl-
inder pressure into the casing and a movable
abutment controlling the exhaust-port and

having passages normally communicating

with such port, said valve being movable in-
dependent of the abutment torelieve excess
brake-cylinder pressure.

28. In a fluid-pressure brake system, a
brake-cylinder-pressure-reducing valve de-
vice comprising a casing communicatin g with
the brake-cylinder and having an exhaust-
port, a valve in the casing adjusted to yield
at a predetermined pressure to admit excess
brake-cylinder pressure into the casing and
a piston traveling in the casing and provided
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with a hollow stem, such piston controllingthe

exhaust-port and having ports and passages
normally communicating with such port, a
closed sleeve adjustably secured within the
hollow stem, a spring-pressed stem guided by
the sleeve and abufting against said valve
with an adjustable tension, the valve and the
piston being independently movable.

29, In a fluid-pressure brake system, a
brake-cylinder-pressure -reducing valve de-
vice comprising a casing communicating with
the brake- cyhnder and having an e*{haust-
port, a valve goveruning the ﬂow of excess
brake-cylinder pressure mto the casing, a pis-
ton traveling in the casing and prowded with
a hollow stem such p1ston having an annu-
lar groove with passages which commumcate
with the chamber in the casing and with the
exhaust-port through means of the groove
and a spring-pressed plunger movable in said
hollow stem and abutting the said valve.
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30. In a fluid-pressure brake system, a
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brake-cylinder-pressure-reducing valve de-
vice comprising a casing communicating with
the brake-cylinder and having an exhaust-
port, a valve governing the flow of excess
brake-cylinder pressure into the casing, a pis-
ton loosely fitted and traveling in the casing
and governing the exhaust-port, satd casing
having a second exhaust-port whereby at
emergency action the first exhaust-port will
be closed and the pressure will leak around
the piston and escape through the second ex-
haust-port until the piston approaches nor-
mal position whereupon the pressure Is re-
lieved through the first exhaust-port.

31. In a device for actuating fluid-pressure
brakes, a valve operating in a chamber for
releasing the brakes, after emergency action,
with a train-pipe pressure below auxiliary-
reservolir pressure but greater than the pres-
sure in said valve-chamber, in combination
with means for maintaining the high equal-
ized pressure in the auxiliary reservoir after
an emergency action and then reducing the
pressure in the valve-chamber to brake-cyl-
inder pressure.

32. In adevice for cwtuatmn* fluid- pressure
brakes, a piston-actuated valve operating in
a chamber for releasing the brakes, after
emergency action, with a train-pipe pressure
below auxiliary-reservoir pressure but greater
than the pressure in said valve-chamber, in
combination with means for maintaining the
high equalized pressure in the auxiliary reser-
volr after an emergency action and then re-
dueing the pressure in the valve-chamber to
brake- cyhnder pressure.

33. In a device for actuating flunid-pressure

bml{e% a valve for releasing 1;11@ brakes, after

emern'ency action, with a tra,m -plpe pressure
below the auxiliary-reservoir pressure daring
such releasing operation and after equaliza-

“tion between the auxiliary reservoir and
- brake-cylinder,in combination with means for
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maintaining a high equalized reservoir-pres-
sure and reducing the pressure in the valve-
chamber to brake-cylinder pressure.

3+. In a device for actuating fluid-pressure

running

6 - 619,480

brakes,valvemechanism forsetting the brakes

in emergency action and in such action caus-

ing an equalization between the brake-cylin-
der and auxiliary reservoir, a valve for re-
leasing the brakes after emergency action
with a train-pipe pressure below auxiliary-
reservoir pressure withoutreducing the auxil-
iary-reservoir pressure, in combination with
means for maintaining the high auxiliary-
reservoir pressure during such release.

35. In a device for actuating fluid-pressure
brakes, a brake-release valve operating in &
chamber and governing ports and passages
between said chamber and the brake-cylin-

der and between such brake-cylinder and

the atmosphere, a movable abutment for
actuating such valve and exposed to train-
pipe pressure on one side and auxiliary-reser-
voir pressure on the other side in running
and service position of the parts but exposed
to brake-cylinder pressure on such other side
after equalization Detween the brake-cylin-
der and auxiliary reservoir in emergency ac-
tion, in combination with means for closing
communication between the brake-cylinder
and auxiliary reservoir after such equwhm-—
tion.

36. In a brake system, the combination of
a train-pipe, an auxiliary reservoir, a bralke-
cylinder, means for admitting fluid-pressure
from the train-pipe and reservoir to the brake-
cylinder, a release-valve device operated, 1n
and service position, by the differ-
ential between auxiliary-reservoir pressure
and train-pipe pressure and in releasing, after
emergency action, by the differential between

train-pipe pressure and brake-cylinder pres-

sure and a movable part frc}verniufr communi-

sald valve devwe to maintalin %md communi-
cation open duaring release and service action.

MAURY W. HIBBARD.

Witnesses:
SAMUEL ]] IIIBBE\;"

LOUISE K. SERAGE.
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