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- To all whom it may concern:

Be it known that I, MArTIN GRIFFIN, a

~citizen of the United States, residing at St.

Marys, in the county of Ilk and State of
Pennsylvania, have invented certain new

and wuseful Improvements in Pressure-Re-
taming and Quick-Release Valves for Air-

- Brakes; and I do hereby declare the follow-

10

ing to be a full, clear, and exact description
of the invention, such as will enable others

skilled in the art to which it appertains to

make and use the same.
‘This invention relates to the pressure-in-

- tercepting and controlling mechanism of au-
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20

tomatic air-brakes, and particularly to pres-
sure-retainers or retaining-valves which op-

erate in connection with the triple valves for

automatically controlling the exhaust from
the brake-cylinders and retaining air-pres-

sure therein after a release operation of the
triples, the purpose of which is to insure con-

trol of the brakes through the engineer’s

~ c¢ontrolling or brake-valve, and enable the

20

without releasing the brakes,
~when running on long down grades.

engineer to recharge the auxiliary reservoirs
especlally

The function and utility of such pressure-

- retamng valves, while well understood by

30
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under the cars.

thoss skilled in the art, may be made more

readily apparent by a brief explanation of a
standard air-brake system. Compressed air
from a main reservoir on the locomotive or
tender 1s led through the engineer’s control-
ling valve or brake-valve to the train-pipe,
which is connected with auxiliary reservoirs
These auxiliary reservoirs

~are connected with the respective brake-cyl-
- inders,; which contain the spring-retracted

pistons for operating the car-brakes.
40

A

triple valve intercepts and controls the flow

- of air from the train-pipe to each auxiliary

‘reservolr, and from saild reservoir to the
brake-cylinder, and the exhaust from the

- brake-cylinder. This triple valve is so con-

structed and operative that when the train-
plpe pressure is normal, usually at seventy

~ pounds, the valve allows communication be-
tween the train-pipe and auxiliary reservour,

50

~of pressure in the train-line, which causes

while closing the passage from the auxiliary
reservoir to the brake-cylinder, the latter
~ being opened to the atmosphere through an
~exhaust port 1 the triple valve.

_ To apply
the brakes, the engineer makes a reduction

| the triple valve to cut ofl the auxiliary res-
ervoir from the train-pipe, close the triple

exhaust, and connect the auxiliary reservoir
with the brake-cylinder, so that a part of the
compressed air in the auxiliary reservoir is
drawn into the brake-cylinder and operates
on the brake-piston. To release the brake,
the engineer restores or increases the train-
lime pressure, which causes the triple valve to
open communication from the train-pipe to
the auxiliary reservoir, cut ofl the latter from
the brake-cylinder, and open the exhaust, per-
mitting the air in the brake-cylinder to escape
tothe atmosphere asthe brakesrelease. Thus
each application of the brakes takes air-pres-
surefrom the auxiliary reservoir, which can be
restored only by a fresh supply from the main
reservoilr, and this supplyisessentially accom-
panled by an opening of the exhaust of the
triple valve, permitting release of the brakes.
It would therefore be 1mpossible, without a
pressure-retainer for holding the air in the
brake-cylinder, to recharge the auxiliary res-
ervolr while maintaining the brakes set; so
that in the case of a constant application of
the brakes, while running on a long down
orade, the auxiliary pressure would be liable
to fall so low by reduction and leakage as to
be unable to hold the train. The function
of the pressure-retainer, therefore, is to re-
tain in the brake-cylinder the air-pressure
which would otherwise escape through the
triple exhaust on restoring or increasing the
train-line pressure, whereby the brakes may
be held continuously applied while the engi-
neer recharges the auxiliary reservoir.

Inn automatic pressure-retainers, wherein
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the exhaust port of a triple valve is auto-

matically controlled by air-pressure, as dis-

tinguished from hand-operated retainer-

valves, the retainer usually closes the ex-
haust at or below the normal train-line pres-
sure, and opens the same at a predetermined
or abnormal train-line pressure, to permit re-

90

lease of the brakes, at the will of the en-

gineer. Many of the automatic retainers
heretofore devised have however been more
or less objectionable, either from interfer-
ence with the proper working of the triple
valve, or interference with the auxiliary res-
ervolr pressure, or by reason of retarding the
release of the brakes, and from other causes.
A more serious defect has been the closure or
substantially plugging up of the triple valve
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exhaust port during regular running of the |

train, while the brakes are off, the engineer’s
brake - valve being at ‘‘running position.”
The reason why this is objectionable may be
explained as follows: As well known, 1n ac-

tual service there may be more or less leak-
- age through the triple valve, either from the
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the piston.

train-pipe or from the auxiliary reservoir.
This leakage must escape through the triple
valve exhaust port (where it is frequently
observed to cause a blow), since otherwise 1t

‘would pass into the brake-cylinder, and, 1t

sufficiently profuse, would unexpectedly ap-
ply the brakes when not desired, especially
should the small leakage groove in the brake-
cylinder be clogged up or otherwise insuth-
clent to permit the escape of the leakage past
Hence should the triple valve
exnaust port be stopped or plugged during

the running of the train, there would . be

danger of unintentionally setting the brakes,
pardcularly in the event of a defective equip-

‘ment, or an accident in any part thereof.

Furthermore, on the release of the brakes, all

the air-pressure does not escape at once

through  the triple exhaust, and conse-
quently, should the exliaust be suddenly
closed, some pressure may remain 1n the

brake-cylinder sutticient to maintain an un-

30

desirable light application of the brakes and
thereby interfere with the runming of the
train. A practicable pressure-retainer
should, therefore, operate without interfer-

ence with the regular functions of the triple

39

valve, especially. without closure of the ex-

haust except at the will of -the engineer for

retaining pressure in the brake-cylinder.

40

The retainer should thus be absolutely under

control of the engineer’s valve by which he-

manipulates the brakes, so as to automatic-

~ally retain the pressure in the brake-cylinder

~and release the same at will.

495
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| . It should also
operate without affecting the auxihary reser-
voir pressure, and should permit a quick re-
lease, allowing a simultaneous release of all
the brakes throughout the train. The chiet
object of my invention is to provide a simple,
efficient and reliable automatic pressure-re-

tainer having the desired characteristics men-

tioned. - B | |
One preferred embodiment of my inven-
tion is illustrated in the accompanying draw-

ings, which form a part of this specitication,

it being understood however that the inven-

tion is susceptible of embodiment in other |

forms, or modification:in details of construc-
tion and arrangement, and.of 1ncorporation

in different kinds of brake equipment.

Without restriction therefore to the particu-
lar construction illustrated, the -1nvention
will hereinafter be fully deseribed with refer-
ence to said drawings and will then be more

- particularly pointed out and defined in the

0o

appended claims.

In said drawings, Figure 1 is a side eleva-

e
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tion, with parts broken away, of a brake
equipment embodying my invention, show-
ing the brake-cylinder, auxihary reservolr,
adjacent tiain-pipe connections, interposed
triple valve and the pressure-retaining and
quick-release valve. Fig. 2 is an end eleva-

tion of the subject-matter of Fig. 1. Iig. 3

is an enlarged elevation, partly in section, of

the pressure-retaining and quick-release

‘valve, and with parts indicated by dotted

lines, showing the device in normal operation
to allow escape of leakage from the exhaust
port of the triple valve while the train 1s run-

ning with the brakes off, the triple valve be-

ing of course in release position with 1ts ex-

haust in communication with the brake cyl-

inder. Tig. 4 is a central longitudinal sec-
tion, showing the device in retaining position,
for holding the air-pressure in the brake-cyl-
inder when the triple valve has been brought
to release position after an appl
brakes, so as to permit recharging the aux-
iliary reservoir without release of the brakes.
Fig. 5 is a similar view showing the device in
release position, the triple valve being still in
its release posiiion. o

Referring to the drawings by symbols of
reference, A denotes the branch pipe from

the train-line, B the triple valve, C the aux-

iliary reservoir, and D the brake-cylinder,
the latter being connected with the triple
valve by the pipe K. The construction and
relation of these parts may be the same as

cation of the
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in the Westinghouse or other suitable brake -

system, and need not be described in de-
tail. ,

It is understood that my invention is not
limited to its application to any specific sys-
tem, but may be embodied m any auto-
matic fluid-pressure brake-apparatus hav-
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105

a distributing valve (the ordinary triple -

OWwW

valve) intercepting and controlling the

of motive fluid from the train-line to the

auxiliary reservoir and from the latter to
the brake-cylinder. '

My improved pressure-retaining and
quick-release valve; designated by the letter
I, is shown in its preferred relation, that 1s
interposed between the exhaust port b of
the triple valve and the train-pipe A. 1t 1s
shown attached directly to the triple vaive,
having a threaded nipple f tapped into the
exhaust ports thereof, and connected by the
pipe G with the train-pipe.

"The internal construction of the device 1s
shown in Figs. 3, 4 and 5. In this embodi-
ment, the valve-case or shell has a differ-
ential bore, or cylinders 1 and 2 of different
diameters, from the smaller one of which ex-
tends a bore or cylinder 3 of still smaller di-
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ameter, the latter terminating in a port or

hole 4 in the nipple . Said port 4 1s there-
fore in communication with the exhaust port
b of the triple valve, and permits inlet of
compressed air from the brake-cylinder and

130
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'trlple valve into the retainer-valve.
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Two
connected pistons 5 and 6, of different sizes
or areas, are arranged in differential relation
1n* the cylmders 1 and 2

stem 7 and connected together thereby. In

place of piston-heads, as shown elastic dia-

hracems secured in the case or anv equilva-
P:

lent members may be employed 1t being

understood that the word “‘piston” as used
herein is intended to denote any suitable

‘movable pressure abutment, such as piston-
heads or diaphragms.
‘ber F’ between the pistons has a port 8 con-
nected with the train-line through the afore- :

The space or cham-

- said pipe (i, whereby said chamber is con-
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ouide for the Vahre stem.
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- pressure acts d1
Opposing this differential piston-pressure is a
spring 9, shown as a stout coiled spring, ar-

valve-case.

stantly .e‘{posed to train-line pressure, which
Terentially upon said pistons.

ranged on the rod 8 behind the larger piston,

and acting between said piston and an de]ust~
ing nut 10. Said nutistapped through the cap
12, which 1s screwed onto the back end of the
The smaller piston 6 divides
the pressure-chamber I at one side from the
exhaust-chamber I* at the opposite side.

This latter chamber ¥?* includes the cylinder

3, and also a part of the cylinder 2 when the
connected pistons are moved backward 1n

‘the release operation of the retainer, as here-
- inafter explained.

_ ﬁ It 1s herein termed the
exhaust-chamber, because 1t 1s 1n commu-
nication with the exhaust port b of the triple

valve, through the port 4, and because the

alr-pressure from the bmlxe—cyhnd(,r 1S ex-

“hausted or released therefrom, as hereinaf-
ter explained.

Sald chamber I? has an ex-
haust or release port 13 controlled by avalve,

which 1n this instance 1s the ‘:)15130]51 6 1tself

said piston 6 being normally forced by the
spring 9 against its seat in the end of the

cylinder 2, ‘and the said port 13 being prefer-
abl formed in said seat or in the end of cyl-

fmder 2, though it may be formed in the side
of said cylmder and closed by the periphery

instead of the face of said piston. A sup-
plementary or smaller exhaust port 14, here-
natter termed the leakage-port, 1s prowded
in the chamber F? preferably in the end of
the cylinder 3, ad]&cent to the port 4. Said
leakage-port 14 is controlled by a valve or
valve-head 15 carried by the valve-stem 16.

-S&ld valve-stem 1s loowly fitted in a bore or
'socket in the piston-rod 7, said socket being

of suitable lengtir to pmwde an adequate
The rear end of
the valve-stem, by abutting against the ex-
tremity of said bore or sochet limits the

-b&ckw&rd movement of the valve head,

meaning the movement in a direction to-
ward the piston 6. A relatively weak spring

‘may be interposed between the piston 6 and
valve-head 15, to force the latter yieldingly

respectively, both |
pistons being shown fixed on the same rod or

B

cylinder 3. When seated, said-valve-head
15 closes the ports 4 and 14.
seated, 1t opens said ports and allows air to
pPass behind itself, the valve-head being of
smaller diameter than the cylinder 3, or “the
latter having cored-out passages ¢ around the
valve-head.

In operation, the retainer being connected

between the train-line and tuple valve ex-
haust, as hereinbefore explained, the pres-
sure-spring 9 1s set or adjusted to balance or
overcome the differential piston-pressure in
the chamber I’ except at a predetermined

train-line pressure, preferably at a certamn
excess pressure, say two or three or more
pounds above the normal train-line pressure,
which may be either the wusual seventy
pounds per square 1nch or any suitable pres-
sure which 1t may be desired to maintain
normally m the auxiliary reservoir. Ilence
the spring will operate to hold the piston-
valve 6 seated, thereby closing the exhaust
or release p()lt from the exhaust chamber
I* exeept when said predetermined or ex-
cess train-line pressure causes a difference
between the pressures on pistons 5 and 6
suflicient to overcome the resistance of-said
spring. The spring 9 does not however af-
fect the supplementary valve 15, which 1s
free to move loosely back and forth in the
chamber I, or to and from its valve seat,
within the hmits allowed by the clearance
between the extremity of the valve-stem 16
and the extremity ol the socket i the pis-
ton-rod 7 i which said valve-stem 1s fitted.
Now assunie that the engineer’s brake-valve
1s at ‘‘runnming position,” the train - hine
pressure being normal, and the tramn run-
ning with the brakes off. Under these con-
ditions, the triple valve, which 1s at normal
or release position, allows communication
between the tram-pipe and auxiliary reser-
voir, cuts off the latter from the brake-cyl-
inder, and maintains an open passage from
the brake-cylinder to the exhaust port b,
which port 1s connected with the exhaust
chamber I of the retamer-valve IF.  Said
retainer-valve now operates, as shown 1n
IF1g. 3, to permit a normal escape from the
triple exhaust. Any air - pressure m the
brake-cylinder or passages leading thereto,
or any leakage through the tnple valve or
from either the train-pipe or auxiliary reser-
voir, 1s allowed to escape by unseating the
valve-head 15 and pass out through the
leakage-port 14. There 1s no resistance to
the unseating of the wvalve, unless a light
spring be employed between the piston 6 and
valve-head 15, .m which case the valve would
unseat when the accumulation of leakage
would exert sullicient pressure to overcome
sald spring. In other words, the exhaust
port b of the pressure valve 1s substantially
open, mstead of plugged or closed up by

forward toward its seat, 1n the end of the | the retainer, asis usual with such devices.

When un-
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‘Hence any-leakage which ma,y oceur through

the triple valve, or into any of the passages
in communication with the brake-cylinder,
may readily escape to the atmosphere. This
avoids liability of accidental setting of the
brakes. - '

To apply the -brakes, the engineer 1Moves

 his brake-valve to ‘‘service position,” there-

10

20

29

30

390

by making a reduction in- the train-line
pressure, causing the triple valve to move to
service position, cutting off the train-pipe

from the auxiliary reservoir, opening the

passage from the latter to the brake-cylin-
der, and closing the exhaust from the brake-
cylinder. Thisof course letsairfrom the aux-

iliary reservoir into the brake-cylinder, to

apply the brakes. The exhaust port o of
the triple valve now being closed by the op-
eration of the triple valve itself, the retainer
F is inoperative, that is it is not performing
any function, and neither affects nor is at-

fected by the triple valve, except that the.

reduction in the train-line pressure dimin-
ishes the opposition to the spring 9, which
spring therefore holds the piston-valve 6

firmly seated. This condition exists so long

as the triple valve is in service position, as
well as while the engineer’s brake-valve and
triple valve are on lap, in making successive
reductions for service.stops, the triple ex-
haust being closed by the triple valve itselt
during these phases of operation. The
same 1s true of course during an emergency
application of the brakes.

To recharge the auxiliary reservoir with-
out releasing the brakes, the engineer in-

~creases or restores the train-line pressure,

40

45
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first moving his brake-valve to ‘‘running po-
sition’”’ in the usual way. This restoration

of the normal train-line pressure operates |

the triple valve back to its release position,
thereby closing the pasage from the aux-
iliary reservoir to the brake-cylinder, open-
ing the passage from the train-pipe to the
auxiliary reservoir, and opening the exhaust
passage from ~the brake - cylinder. The
brake-cylinder pressure being thus suddenly
released. by the triple valve, compressed
air flashes forcibly past the valve-head 15
into the chamber I? behind the same and

firmly seats said valve-head; the sudden 1n-

rush of compressed air being too great to es-
cape through the small leakage-port 14, and
the chamber I* having
port 13 closed by the piston-valve 6, which
is held seated by the spring 9, the train-line
pressure being yet insuflicient to overcome
said spring 9. The inlet-port 4 and leakage-
port 14 are thus closed by the valve 15, re-
taining the pressure in the brake-cylinder,
notwithstanding the release operation ot the
triple valve. The auxiliary reservolr can
now be recharged to normal pressure, while

‘the pressure is maintained in’ the brake-cyl-
inder. Hence the engineer can charge up |

its exhaust or reiease

871,270

‘the brake-cylinder to whatever pressure is

needed to control the train on a down grade,
and then recharge the train-line and aux-
iliary reservoir, and move his brake-valve to
‘“‘running position”’, while the retainer holds
the pressure in the brake-cylinder.

To release the brakes, the engineer throws
some excess pressure into the train-line, sui-
ficient to cause a differential piston-pressure
in the pressure chamber I’ high enough to
overcome the resistance of the spring 9 and
thereby unseat the piston-valve 6, thus open-
ing the release port 12 and allowing the es-
cape of compressed air from the exhaust
chamber F? and from the exhaust port of
the triple valve, the supplementary valve 15
being also unseated since the pressure behind
the same is relieved. The brakes can be re-
leased in this manner either immediately

after an application, or after.the pressure has

been retained for a while in the brake-cylin-
der, in the manner already described, inde-
pendently of the release operation of the

triple valve.
[t will be observed that the piston 6, in the

illustrated embodiment of the invention,

constitutes a controlling valve for the exat or

70
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release port 13 from the exhaust chamber

F2 whose inlet port 4 is in communication

with the triple exhaust; the said piston 6 be-
ing interposed between the train-line pres-
sure in the chamber I’ and the brake-cylin-
der pressure in the chamber I'?, so that the
brale-cylinder pressure on said piston 6 aids
the differential piston pressure in the chamber
F’ for operating the retainer to release posi-
tion. As an alternative construction, the
piston 6 or the connected pistons 5 and 6 may
operate an independent or separate valve for

controlling the release port 13, said release

port being situated in a different position in
that case. The described constructionis pre-
ferred however. The supplementary valve
15 also operates to close or stop said inlet-
port 4, as well as the leakage-port 14, during
the pressure-retaining operation of the de-
vice, while said valve 15 opens sald inlet
and leakage ports under normal conditions.
Both valves 6 and 15 open both the inlet and
exit, as well as the leakage-port, during the
release operation.
tween the train-line and exhaust of the

triple valve, the device is operated directly

by the train-line pressure, without aflecting
the auxiliary reservoir pressure, and without
interference with the regular operation of
the triple valve. The port 8 of the device
may of course be connected with the auxil-
iary reservoir, in which case the device would
be operated at a predetermined or abnormal
train-line pressure through the auxiliary res-
ervoir pressure, the auxiliary reservoir beingin
connection with the train-line and fed there-
from; so that it will be understood thatthe

95
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Being interposed be-
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invention is not limited in its application to 130
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" the manner of incorporating in the bra'e ! order to J[pr{mde for controlling the pressure-

‘equipment shown and deserlbed but for the

~ reason stated the device 1s pretereblv con-

nected with and operated by the train-line

pressure direct.

One of the most useful features of this

- pressure-retaining valve is its quick release,
due to recharge of the auxiliary reservoir end

10

to actual r

the release operation of the triple valve prior

?eese of the brakes by the re-
tainer, thus permitting the release of the
bra'zes on all the cars of the longest train

_ sunulteneously Under the present practice,

10

20

the brakes are released consecutively, and

while the release is nearly simultaneous, yet

on a long train, say of sixty cars, there 1s an

interval of pesmbl“}* three or four seconds be-

tween the time of the release of the cars in
the front end of the train and the cars in the

rear of the train; enough to necessitate & |

practice in elr—bra,‘unn of bringing a train to

~a full stop when the speed is reduced to ten
~ miles per hour, or less, in order to avoid the
© rear portion breekmo off from the front poT-

30
- reduced train-line pressure.

tion, on account of the brakes not releasing

to*a'ether This difficulty 1s on account of

‘the fact that in old style equipment the re-

lease of the brakes is immediately effected
by the release operation of the triples, caused

Dby an increase or restoration of previously

Obviously the

increased pressure necessary to release the

39

10

 the tri
the bre -es, thus fully charging the auxiliary

49

brakes, being suddenly let into the train-
line, has to fill up the whole train-line in-

'_cludmg the auxiliary reservoirs, the capacity
of which 1s such as to require a perceptible

time, although a slicht time, before the
whole train-line reaches the higher pressure.

Censeqﬁlently the action of the triples
throug
.shﬂ'htly consecutive.

out a long train i1s of necessity
Whereas, with my
1mpreved equipment herein set forth, the
tI‘&lIl—-’pl]iJ pressure 1s restored to normal and

es are released before the release of

reservoirs; and then an excess pressure let

into the Oh"LI‘ﬂ‘ed train-linewill act instantly

~ throughout the entire line upon the several

5O

-retemer—velves thus instantly and simulta-

neously releesmﬂ* all the brakes of the train.
By means of the adjusting nut 10, the

~ pressure of the spring 9 can be renuleted to
- graduate the pressure which is to be retained

~1n the brake-cylinder.
10 is shown having a tubular portion tapped

59

60

Sald adjusting nut

through the cap 12 and inclosing both the
spring 9 and rod 7, which latter extends
loosely through the rear end of the nut and 1s
equipped with a hand-lever 20 having a cam-
projection 21 adapted to bear as a “Ffulerum
against the nut, whereby the rod 7 can be re-

tracted to position to unseat the piston-valve

- 6o

6 and allow unseating of the valve 15. Any
suitable devices, such as eccentrics or set-

screws, may be employed for this purpose, in

retainer

or inspection or in case of any clog-
ging of ports or other trouble.

Both the ed-—

Justing nut 10 and cap 12 are shown formed
with polygonal exterior portions for engage-

ment by a wrench, and the valve-case 1tself

| is shown having a polygonal intermediate
portion (the exterior of the intermediate cyl-.

inder 2), also for engagement by a wrench for

' att‘LGhHlU' the device to the triple valve as

well as for holding the device while screwing
on its cap and while screwing the ed]uetmn
nut.

The device 1s herein shown embodied in a
simple and practicable form, adapted for at-

tachment to or mcorporetlon in any of the
standard brake systems without necessitat-

Ing any alteration of the triple valve or other

‘modification in the regular equipment.

Having thus fully described my invention,
what I claim as new and desire to secure by
Letters Patent of the United States 1s:—

1. In an automatic air-brake system, the
combination with the train-pipe, auxiliary
reservoir, brake-cylinder, and triple valve, of
means memtemmf‘f an exhaust from the
triple valve to the atmosphere during run-
ning operation of the triple valve or durmo
an absence of braking-pressure in the brake-
cylinder, means automatically operative be-
low a predetermmed abnormal train-line
pressure for stopping said exhaust and main-
taining pressure in the brake-cylinder upon a
release operation of the triple valve occurring
after admission of pressure to the bralke- cvl-
inder, and means operative at or above said
predetermined train-line pressure for releas-
ing sald pressure from the brake-cylinder.

In an automatic air-brake system, the
combmetlen with the train-pipe, auxiliary
reservoir, brake-cylinder, and triple valve, of
a I‘et"LlnlIlC" valve controlling the exhaust and

eutomatleelly operative to “close or stop the

same upon a release operation of the triple
valve occurring after admission of pressure
to the brake-cylinder, means operative by an
abnormal or excessive train-line pressure for
releasing said valve or opening said exhaust,
and means operative independent of train-
line pressure for maintaining an open ex-
haust during running opera,tmn of the triple

valve or in the absence of br aking pressure in
“the brake-cylinder.

3. In an automatic air-brake system, the
combination with the train-pipe, auxiliary
reservoir, brake-cylinder, and triple valve, of
an automatic pressure-retainer having a

- chamber provided with an inlet-port, a re-

lease-port, and a leakage-port, said inlet-port
being In communication with the exhaust
from the brake- cylinder, a valve normally
closing said release-port and operative t
open the same only at an abnormal train-line
pressure, and a supplementary valve control-

ling said leakage-port and adapted to close
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the same only upon a release -opemtion of
the triple valve occurring after charging the

brake-cylinder. | .

4. In an automatic air-brake system, the
combination with the train-pipe, auxiliary
reservoir, brake-cylinder, and triple valve, of
an automatic pressure-retainer having &
chamber provided with an inlet-port, a Te-
lease-port, and a leakage-port, said inlet-port

‘being in communication with the exhaust
from the brake-cylinder, a.valve normally

closing said release-port and operative to
open the same only at an abnormal train-line
pressure, and a supplementary controlling
valve for said leakage-port operated to open.

said port by leakage exhaust while the brake-

cylinder is uncharged and operated to close
said port by exhaust from the brake-cylinder
when charged. | - o

5. A pressure-retaining and release device,

‘comprising a vaive-casing having a chamber

arranged for communication with the ex-
haust port of a triple valve, said chamber

 being provided with an exhaust or release-
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port and a relatively smaller leakage-port, a
retaining valve for sald release-port nor-
mally closing the same and operative to

open said port at a predetermined train-line

pressure, and a valve for said leakage-port
normally permitting an escape therethrough
but operative to close the same when pres-
sure is retained by said retaining valve.

6. A pressure-retaining and release device,
comprising a valve-casing having a chamber
provided with an inlet-port for communica-
tion with the exhaust of a triple valve and
provided with an adjacent leakage-port and
with a release or exhaust port, a retamning
valve closing said release-port, means for op-
erating said valve to open sald port at a pre-

 determined or abnormal train-line pressure,
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65 der around or past said supplemental valve, |

“and a supplemental valve adapted to close

said inlet and leakage-ports, said supplemen-
tal valve being movable under ight pressure
from the triple valve to uncover said ports,
while the quiek inrush of heavy pressure
from the triple valve passes behind and op-
erates said supplemental valve to close said
ports. |

7.
comprising a valve-casing having a cylinder

~or chamber provided with an inlet-port at

one end for communication with the ex-
haust-port of a triple valve and provided
with an adjacent leakage-port, said cylinder
having an outlet at its other end, a retaining
valve normally closing-said outlet and oper-
ative to open the same at a predetermined or
abnormal train-line pressure, and a supple-
mental valve independently movable and
cuided in said cylinder and adapted when
seated to close said inlet and leakage-ports
and when unseated to open them, space or
passages for air being provided in said cylin-

A pressure-retaining and release device,

871,270

whereby leakage pressure from the triple
valve unseats the supplemental valve to al-
low escape of such leakage, while release of
brake-cylinder pressure passes behind and

seats said valve, and means for releasing said

retaining valve and thereby releasing said

supplemental valve, said means being opera-

tive at a predetermined or abnormal train-
line pressure, there being provision for pas-
sage of air behind said supplemental valve
to-said outlet during such release.

8. A pressure-retaining and release valve,
comprising a valve-casing having a chamber
for communication with train-line pressure,
a. movable piston or abutment therein sub-
ject to such pressure, an exhaust chamber

arranged for communication with the ex--

haust of a triple valve and having an outlet
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or release-port, a retaining valve controilng

said release-port, said vaive being connected
with and operable by said piston, a spring
operating on said piston contrary to the air-
pressure thereon and thereby normally hold-
img sald retaining valve closed, the spring
being vieldable bv pressure on the piston at a
predetermined or abnormal train-line pres-
sure to open said retaining valve, and a sup-
plemental vaive in said exhaust chamber

which when seated closes the inlet from the
triple exhaust as well as the leakage port and |

which opens said ports when unseated, there
being space or passages for air around or
past said supplemental valve to aiford com-
munication between the spaces at opposite
sides thereof. |

9. An automatic pressure-retaining and
release valve, comprising a valve-casing hav-
ing an exhaust chamber provided with an in-
let-port for connection with a triple exhaust
and an adjacent vent for communication
with the atmosphere, a valve which when
seated closes said inlet port and vent and
when unseated opens sald port and makes

communication therefrom to said vent, there

being passage for air around or past said
valve between the spaces at its opposite
sides, connected pistons or movable abut-
ments of different areas differentially ar-
ranged in said valve-casing, thereby pro-
viding an intermediate pressure-chamber
which has a port for communication with
train-line pressure, whereby said pistons are
exposed to such pressure, the smaller piston
making a partition between said pressure-
chamber and exhaust-chamber, an outlet or
release-port from said exhaust-chamber con-
trolled by said smaller
opposing the differential piston-pressure and
maintaining said release-port normally closed,
said spring being yieldable to allow move-
ment of the pistons in a direction to open
sald release-port at a predetermined or ab-
normal train-line pressure.

10. An automatic pressure-retaining and
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iston, and a spring
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‘release valve, comprising a valve-casing hav- 130




‘smallest bore having a vent to

871,270

ing bores or cylinders of different diameters,
the smaller cylinder having an extended bore

~or cylinder terminating in an inlet-port for

connection with a triple exhaust, the said
the atmos-
here, pistons or movable abutments of dif-
erent areas arranged in the first-mentioned

L

- bores, a rod connecting said pistons, there
- being a port between said pistons for com-
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munication with train-line pressure, a spring
operating against the differential pressures
on the piston and adapted to overbalance the
same except at an abnormal train-line pres-

sure, a valve-head in said smallest bore or

cylinder adapted to cover and uncover said
inlet-port and vent, a valve-stem therefor
loosely fitted in a socket in the piston-rod,

“there being passage past or around said valve-

head, and a release-port controllefl by the

smaller piston. |
11. A pressure-retaining and release valve

comprising a casing having a primary pres-

~sure-chamber arranged for connection with a
train-pipe and an exhaust-chamber arranged

for connection with the exhaust of a triple

valve, and valve-mechanism therein arranged

to operate below a predetermined pressure in
sald primary chamber to allow escape to the

~atmosphere of light pressure from the ex-

haust-chamber and to retain therein any

~heavy pressure or pressure released from a

charged brake-cylinder, said valve-mechan-

1sm being operative to release all pressure

from said exhaust-chamber when an excess

ot sald predetermined pressure enters said

- primary chamber.

~having a chamber
port for connection with the exhaust of g

40

12. A pressure-retaining and release valve
provided with an inlet-

triple valve and provided with an adjacent
vent to thé atmosphere, a valve working

- therein adapted to cover and uncover said

- past or around sald valve, and means opera- ;

45

port and vent, there being communication

tive by a predetermined or abnormal frain-

line pressure for releasing pressure from be- |

- hind said valve.

13. A pressure-retaining and release valve,
comprising a valve-casing having an inlet-

1‘

1

o

port for connection with the triple exhaust
and an adjacent vent for communication

with the atmosphere, a valve which when

seated closes said inlet-port and when un-
seated opens said inlet-port and conneects it
with said vent, connected pistons or movable
abutments differentially arranged in said
valve-casing, the valve-casing having a port
between said pistons for connection with the
train-line, whereby the chamber between
sald pistons is exposed to train-line pressure,
and a spring operating against the differen-
tial pressure on said pistons, said pistons op-
erating under predetermined or abnormal
tram-line pressure in a direction against re-
sistance of sald spring to allow backward
movement ol the valve, there being no posi-
tive connection between said pistons and the
valve.

14. A pressure-retaining and release valve,
comprising a casing having a differential bore
and connected pistons differentially arranged
therein, the space or chamber between said
pistons being arranged for connection with
the train-pipe, the space or chamber at the
opposite side of the smaller piston being ar-
ranged for connection with the exhaust of a
triple valve, a release-port to the atmos-
phere controlled by the smaller piston, and a
spring normally holding said pistons In posi-
tion to close said release-port and adapted to
yield to allow opening of said port when an
abnormal pressure enters the chamber be-
tween said pistons.

15. In a valve of the character described,
the combination of a valve-case, movable
rod therein, a valve controlled by said rod, a
spring operating on said rod, the end of the
rod extending backward through the valve-
case, and a manually-operated device for re-
tracting said rod against force of said spring

‘and locking it in such retracted position, sub-

stantially as described.
In testimony whereof I affix my signature
In presence of two witnesses.
MARTIN GRIFFIN.
Witnesses: o
J. T. COLBERT,
D. J. DriscoLL.
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