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To all whom it may concern: |
Be it known that I, GEORGE BAYLEY WIL-

LIAMS, of PPortland, in the county of Multno-

mah and State of Oregon, have invented a

new and Improved Relea,smn' Attachment for

Air-Brakes, of which the followmn is a full,
clear, and exact description.

The invention relates to automatic air-
brakes of the Westinghouse or other systems;
and the object of the mventlon 1s to provide
certain new and useful attachments for air-
brakes for automatically effecting a rapid
and immediate equalization of the air-press-
ure in the auxiliary reservoir and the train-
pipe coincidently with and through the ac-
tion of the increase of pressure in the train-
pipe, which is caused by the engineer for the
purpose of releasing the brake.

The invention consists in an 11np1‘0&*ed con-

struetion and arrangement of parts con-
nected with the tl‘ipl_e valve and train-pipe

‘and governing the discharge-passage from

the .cl,uxﬂlary reservoir to smd pipe, as ]1@1'6-
inafter described. |

Reference is to be had to the accompany-
ing drawings, forming a part of this specifica-
tion in which Similar letters and figures of
retelence indicate eorreSpondm
both the figures.

Ifigure 1 is-a sectional side elemtmu of the
impmvement as applied to a triple valve on
the line 1 1, Fig, 2; and Kig. 2 1s a sectional
plan view of the same on the line 2 2 of Kig. 1.

My invention is not shown as applied in
connection with any quick-acting triple valve

for automatic brake mechanisms, because
all quick-acting triple valves do not require

its use after emergency stops. Its essential
use, in connection with any automatic air-
brake, is illustrated and hereinafter more
fully explained. |

During an emergency application of the
brakes the release of the latter is sometimes
obstructed by a preponderance of pressurein
the auxiliary reservoir, owing to a defect in
the braking mechanism.

obsbruetmn, as hereinafter described.
A indicates the triple-valve case, which is

ervoir by means of bolts, and to have commu-

parts in

7, and exhaust-outlet /1.

My improvement
is designed and adapted to overcome such

braké—#cylindel; respedtively, as in the West~

inghouse_ “single structure” freight-brake.
K 18 the nipple, from which connection is
made with branch pipe J (leading to main

-air-pipe or train-pipe) by means of union-

nut I and sleeve G, into which latter the said
branch pipe is screwed. At J, K, and L con-

‘nections are made with the train-pipe, the
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auxiliary reservoir, and the brake-cylinder,

respectively.

The number 18 indicates the well knowni

piston or slide valve of the Westinghouse au-

tomaticair-brake. 6indicatesits controllmﬂ- |

piston; 7,the piston-stem; § thefeed—ﬂ*roove,

17, the ﬂl&du&tlllﬂ"-pl%(}ﬂ fastened to stem 7
by means of a pin 22.

19 and 23 are the application outleta 14,
the passage leading to brake-cylinder; 20 the
graduating-stem; 21, the graduating-spring;
13 the e*{haust—wroove, 18, the exhaust-port,
fmd 16 the exhaust-outlet. These pm'ts are
adapted to perform the same functionsin the
application and release of the brakes as in
the Westinghouse automatic air-brake. |

The mwm'd travel of the piston 61s initially

checked by a release graduating-stem ¢, which
is encircled by a Sprmﬂ b. 'lhe stem 7 of
piston 6 is chambered at its forward end to
form a passage between the train-pipe and
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auxiliary reservoir, and such chamber hasan

auxiliary feed- valve 1, spring k&, and lateral

‘openingm, by which the compressed air from

the main air-pipe can pass into the auxiliary
reservoir when piston 6 is at the inner 1111111:
of its travel.. |

Other devices for aiding in 1916:1511’1“ the

brakes with certainty and rapidity 001131% of

90
“The said valve Jgov-

the passage ¢, piston d, spring e, piston-valve

erns an auxiliary communication between the * -

brake-cylinder and the atmosphere.

In the operation of the triple valve to which
my improvement is shown to be applied air:
from the

main reservoir and the train-pipe
passes through the passages 12, chamber 3,
and passage or passages 4 into the pmton—
chamber 5, forcing the piston 6 inward till it
meets with I'GSISmnce from the spring b, at
which time the feed-groove 8 will be uncov-
ered and the (301111)1"658(3(1 air will pass through
thesameinto the slide-valve chamber 9, which

“mnication with the auuhary reservoir and | is at all times 111 comimunication wmth the
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auxiliary reservoir through the passages 10
11, 12, and X. If being desu'ed to apply the

brakes the en frmeerwﬂl open his brake-valve |

and allow.the pressure in train-pipe to be-
come reduced by . part of the same Dbeing

vented into the atmosphere, afterward closing
As a result of such reduction of

the valve.
pressure in the frain-pipe,the preponderance
of pressure in the auxiliary reservoir wiil
force piston 6 outward, closing feed-groove 8
and opening graduating-valve 17, thus allow-
ing the auxiliary-reservoir pressure to enter
passage 19 in slide-valve 18. A further out-
ward movement of piston 6 and slide-valve 18
will cause the exhaust-groove 13 1n face of
slide-valve 18 to register with passage ¢ and
with exhaust-port 15,50 as to allow any com-
pressed air actuating auxiliary piston d to
escape to the atmosphere through exhaust-
outlet 16, when the expansion of spring ¢ will
force the piston d outward and seat valve f,

which governs the auxiliary exhaust from the |

brake-cylinder to the atmosphere from pas-
sage or passages L. through exhaust-outlet /.
A still further outward movement of slide-
valve 18 will cause the passage 19 to register
with the passage 14, through which com-
pressed air will pass from the auxiliary reser-
voir to the brake-cylinder and cause the ap-
plication of the brakes, during which time
the graduating-stem 20 will be forced outward
and its spl‘ing 21 compressed by the outward
movement of piston 6. When the pressure
in the auxiliary reservoir has been reduced
by expansion into the brake -cylinder to
nearly an equality with the pressure in the
train-pipe, the graduating-spring 21 will ex-
pand,forecing piston 6 inward till graduating-
stem 20 reaches its seat, and closing gradu-
ating-valve 17, thus preventing a greater ap-
plication of the brakes. If it is desired to
apply the brakes with still greater force, the
operation can be repeated, thus cLHOWHlfT a
still greater air- pressure to pass from the
aumhary reservolr to the brake-cylinder.

It being desired to recharge the auxiliary
reservoir without releasing the brakes,.the
pressure In train - pipe must be increased
slowly in order to force piston 6 inward till
it meets with resistance from the spring b,
but without compressing spring b to any ap-
preciable extent. The feed-groove S will be
uncovered, and the auxiliary reservoir can
be gradually recharged to nearly its normal
capacity, while spring b is expanded to its
normal limit. It being desired to partially

release the brakes, the pressure.in the train-

pipe is sufficiently increased to force piston 6
inward and partially compress spring 0, thus
causing the exhaust-groove 13 to register with
exhaust-port 15 and with passage 14, and al-
lowing the brake-cylinder pressure to pass to
the atmosphere by passages 14, 13, 15, and 16.
The engineer having closed his brake-valve
and the increase of pressure in train-pipe hav-

ing ceased, the pressure in train-pipe and

431,304

through feed-groove 8, when spring b will ex-

pand and force piston 6 outward till exhaust-
groove 13 no longer registers with passage 14,
when the reduction of the air-pressure in the
brake-cylinders will cease. It being desired
to fully release the brakes, the pressure in
train-pipe is sufficiently increased to force
piston 6 inward, so as to carry slide-valve 18
past and uncover passage ¢, through which

7¢C

/5

the pressure in the auxiliary reservoir will

pass to auxiliary piston d, forcing the same
toward and unseating valve f, when the com-
pressed airin brake-cylinaer will beexhausted
through passages L. and h, resulting in the

rapid and complete release of the brakes.

When the piston 6 approaches closely to its
inner seat for the complete release of the

brakes,itis preferable that the feed-groove §

shall be closed, in order that the full pressure

1n the train-pipe may be exerted to carry pis-

ton 6 inward till slide-valve 18 passes by and
uncovers passage ¢. After this hasbeen done
any considerable preponderance of pressure
in the train-pipe will forece open valve ¢, com-
pressing spring k, and partof it will then pass
into the auxiliary reservoir through chamber
[ and passages m, after which the expansion
of spring b will forece piston 6 outward till
stem a reaches 1ts seat. The excess pressure
retained in the train-pipe will help to insure
the release of the brakes to the rear of the
train and will then equalize with the pressure
in the auxiliary reservoir through feed-groove
8, which is to be of suitable size for the pur-
poses for which intended.

So far ag the performance of its function
in ordinary braking is concerned—that is to
say, effecting the closure of communication
between the train-pipe and the auxiliary res-
ervoir and the opening of communication be-

tween the auxiliary reservoir and the brake-

cylinder in applying the brakes, and the re-
verse operations in partly or wholly releasing
the brakes, as well as recharging the auxil-
iary reservoir without releasing the brakes
and temporarily retaining an excess pressure
in the train-pipe when fully releasing the
brakes--the triple valve, as shown, accords
with that set forth in mv application for Let-
ters Patent, Serial No. 826,562, filed October
10, 1839, and 1is not, therefore, claimed as of
my present invention, saving as to the struct-
ural features by which it performs the fur-
ther funetion of insuring the release of the
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brakes, when desired, by causing the prepon-

derence of pressure in the aumlla,ry reservoir
to flow into the train- -pipe. comcldently with
an increase of pressure in the train- -pipe, as
presently to be deseribed. Certain of its ele-

125

ments will, however, be herein specified, in

order to render its construction and opera-
tive relation to other members of the brake
mechanism fully intelligible.

M represents an aumlmry cap closing the

130

chamber in which the supplemental l'eledS- |

ing-valve mechanism operates; N, a plug

auxﬂmry reservoir will quickly equalize closmn the relief-valve chamber; n, a passage
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leading from the drip-cup 3 into the piston-
chamber o, through whieh the train-pipe
pressure can actuate the auxiliary piston p;
g, & spring holding piston p normally to the
mner limit of its travel; », a charging or feed
groove through which air under pressure may

pass from the train-pipe into chamber 25,

which has constant communication with the
supplemental reservoir 27 through passage
205 s,a collar on the piston-stem; £, a pack-
ing-washer fitting on piston-stem « and rest-
ing against the outer side of collar s; v, a re-
lief-valve held normally to its seat by the
spring w; «, a passage leading from valve v
to the auxiliary reservoir; y, a passage lead-
ing from the relief-valve v to the train-pipe;
Z, a check or retaining valve normally held
to 1ts seat by spring 24 and then closing pas-
sage . | S |

- In case of any very considerable reduction
of the train-pipe pressure, whether caused by
an excessive and unnecessary exhausting of
same to theatmosperethrough the engineer’s

‘Dbrake-valve, by such pressure being partly

exhausted into the brake-cylinder during an
emergency application of the brakes, by the
use of the Westinghouse quick-acting triple
valve, by the train-pipe being severed, or by
any very considerable leakage therefrom, the
result 1n all such cases alike is a considerable
preponderance of pressure in the auxiliary
reservolr over the pressure in the train-pipe,
which forces the piston 6 firmly against its
outer seat,compressing the graduating-spring
21 and obstructing the release of the brakes
to enable the brakes to be released. This
preponderance of pressure must be overcome,
either by sufficiently increasing the pressure
1n the train-pipe by exhausting the prepon-
derance of pressure into the atmosphere
either directly or indirectly, or by exhaust-
ing the preponderance of pressure into the
train-pipe either directly or indirectly. In
my improvement provision is made for ex-
hausting the preponderance of pressure in
the auxiliary reservoir into the train-pipe co-
incidently with an increase of pressurein the
train-pipe. | -

There 1s a passage between the auxiliary

reservoir and train-pipe through passage «

only when the train-pipe pressure has been
sufficiently increased to force the piston 6 to-

ward 1ts Inner seat, thereby unecovering the
passage x, saild pressure at the same time

actuating the small piston p, unseating the
valve v, and thereby establishing the afore-
sald connection. The increase of pressurein
the train-pipe, however, passing through pas-
sage n 1nto the piston-chamber o, will force
piston poutward,compressing its spring ¢ till
the collar s holds packing-washer ¢ tightly to
its seat, so as to prevent any leakage of com-
pressed alr from the auxiliary reservoir into
chamber 25 and supplemental reservoir. The
outward movement of piston p also forces its
stem u against the release-valve v, unseating

the latter and allowing any preponderance of

through passage x, past check-valve 2 and re-
lief-valve v, and through passage ¥ into the
-train-pipe until the pressures in the auxiliary
reservoirand train-pipe have equalized, when
-spring 24 will force check-valve 2z to its seat.
As soon as there is a preponderance of press-
ureinthetrain-pipeitwill lowpastrelief-valve
v into the passage x, where it merely assists
the spring 24 in holding check-valve z tightly
to 1fs seat, and thus obstruetsits own further
advance. It will be seen that a preponder-
ance of pressurein the train-pipe cannot pass
into the auxiliary reservoir through passages

of pressure may force open relief - valve 2,
there is no provision made for unseating
check-valve z at the same time. Theé pre-
ponderance of pressure in the train-pipe will
consequently be exerted against triple-valve
piston 6, and, if sufficient, will foree the pis-
ton 6 inward to position for opening the ex-
‘haust from the brake-cylinder and for releas-
ing the brakes, at which time the pressures
in the train-pipe and auxiliary reservoir will
equalize. The pressure in the train-pipe,
passing through passage n, chamber o, and
feed -groove », will also equalize with the
Ppressurein the chamber 25 and supplemental
reservoir 27, when the expansion of spring ¢
‘will force piston p back to its normal posi-
tion, as shown, and allow the relief-valve v to

air-pressures on both sides of relief-valve ¢
being equal at this time. :

pipe the preponderance of pressure in the
‘supplemental reservoir 27 and chamber 25

p to its normal position at the inner limit of
1ts travel, and thus allow the relief-valve 2 to
remain seated. -

It will be seen that compressed air can only
pass from theauxiliary reservoir to the train-
pipe when the relief-valve v is unseated by
the outward movement of piston p, the pre-

voir at the same time unseating check-valve
z; or, in other words, when there is a pre-
ponderance ot pressure in the auxiliary res-
ervoir, and then only coincidently with and
through the increase of pressure in the train-
pipe.
- Change of form or modifications of struet-
ure, by means of which the functions of my
improvement are performed in substantially
the same way, are hereby included herein.

Having thus desceribed myinvention,Iclaim
as new and desire to secure by Letters Pat-
ent— - L |

1. A releasing attachment for air-brakes,

for the triple valve, which is actuated by an
increase of pressure in a train-pipe inde-
pendently of the. movement of main piston
of triple valve, an auxiliary discharge-passage

.

be seated by the pressureof its spring 20, the

| air-pressure in the auxiliary reservoir to flow
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y and x, because, though such preponderance
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- Upon any reduction of pressurein the train-

[05 -

| will assist the spring ¢ in holding the piston

I10

ponderating pressure in the auxiliary reser- .
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comprising a supplemental valve mechanism .
130

| leading from the auxiliary reservoir to the -



train-pipe, which is governed by such sup-

I0

plemental valve mechanism, and also by a

check-valve which prevents any return-flow

of compressed air from train-pipe to auxiliary
reservoir through such discharge-passage,
substantially as shown and: described.

2. Thecombination,with an auxiliary reser-
voir, a train-pipe, a triple valve containing a
passage through which compressed air can
flowonlyfrom the train-pipeinto the auxiliary
reservoir, and an auxiliary passage through

- which compressed air can flow only from the
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auxiliary reservoir into the train-pipe, of a

supplemental valve mechanism actuated by
an increase of pressure in the train-pipe 1n-

dependently of the movement of main piston
of triple valve, which supplemental valve

mechanism controls the said auxiliary dis-
charge-passage, and a check-valve interposed

in said auxiliary passage, which prevents any
return-fiow.of compressed air from the train-

pipe into the auxiliary reservoir through said

passage,substantiallyasshown and descrlbed

3. In an automatic brake mechanism, the

combination, with a triple valve, of a dis-
charge-passage from an auxiliary reservoir to
a train-pipe for any preponderance of ailr-
pressure in the former, and a supplemental
valve mechanism actuated by an increase of

air-pressure in the train-pip2 and controlling
said discharge - passage for automatically ef-

fecting a rapid and immediate equalization
of the air-pressures in the auxiliary reser-
voir and the train - pipe only coincidently
with and through the action of the increase
of pressure in the train-pipe, which is caused
by the engineer for the purpose of releasing

the brakes, said supplemental valve mech-
~anism not allowing any preponderance of air-
pressure to flow through sald discharge-pas-

sage from the train-pipe tothe auxiliary reser-
voir, substantially as shown and described.
4, In an automatic brake mechanism, the
combination, with a triple valve having a
passage through which air under pressure
can pass from a train-pipe into an auxiliary
reservior, of an auxiliary passage through

which a,ir under pressure can only pass from_

an auxiliary reservolr to a train-pipe, a sup-
plemental valve mechanism actuated by press-
ure from a frain-pipe independently of the

movement of main piston of triple valve and

controlling said discharge-passage, and a
check-valve interposed in sald auxiliary pas-
sage, which prevents any return-flow of com-
pressed air through said discharge-passage
from the train-pipe to the auxiliary reservoir,
substantially as shown and desecribed.

5. In an automatic brake mechanism, the
combination, with a triple valve, of an aux-
iliary piston which 18 subject to variations

~of pressure on its opposite sides, a spring-

‘actuated relief-valve controlling a discharge-

passage for air under pressure from an aux-
iliary reservoir to a train-pipe, which relief-

431,304

[ by the outward movement of the auxiliary
_‘plston, and a spring-actuated check-valve lo-

cated in said discharge-passage, so as not to
allow any pl*eponderanee of air-pressure in
the train-pipe to flow into the auxiliary res-
ervoir, substantially as shown and described.

6. In an antomatic brake mechanism, the
combination, with a triple valve, of a relief-
valve controlling a discharge-passage for air
under pressure from an auxiliary reservoir
to a train-pipe, a check-valve located in said
discharge-passage for preventing any pre-
ponderance of alr-pressure in the train-pipe
from flowing into the auxiliary reservoir
through said passage, an auxiliary piston-
chamber, an auxiliary piston fixed on a stem
ana fitted to move in said chamber and to
unseat the relief-valve during the outward
movement of said auxiliary piston, a charg-
ing groove or passage establishing communi-
cation between the parts of the auxiliary pis-
ton-chamber on the opposite sides of the aux-
iliary piston, the inner part of which cham-
ber communicates with a train-pipe, the in-
crease of pressure in which moves the aux-
1l1ary piston outward and unseats the relief-
valve, while the pressure in the outer part of
which chamber which has passed from the
train-pipe through the charging-groove will
move the auxiliary piston inward to its nor-
mal position and allow the relief-valve to be

‘seated whenever the pressure in the train-

pipe 18 suddenly reduced, and the spring-
pressure alone exerted against the outer side
of the auxiliary piston will move the piston
inward to its normal position and allow the
relief-valve to be seated whenever the press-
ures have equalized on both sides of the aux-
iliary
seribed.

7. In an automatic brake mechanism, the
combination, with a triple valve, of a supple-
mental reservoiradjoining and exteriorio the
drain-cup of the triple valve, an auxiliary
piston-chamber closed at its outer end and
fitting an opening in the supplemental reser-
voir, an auxiliary piston fixed on & stem and
fitted to move in said chamber, a port leading
from the drain-cup to the auxiliary piston-
chamber on the inner side of the auxiliary
piston, a charging groove or passage leading
from the chamber on the inner to the cham-
ber on the outer side of the auxiliary piston,
a port leading from the chamber on the outer
side of the auxiliary piston to the supple-
mental reservoir, a relief-valve controlling a
passage leading from the auxiliary reservoir
to the train-pipe, which relief-valve is located
1n position to be unseated by the outward
movement of the auxiliary piston, a discharge-
passage from the auxiliary reservoir to the
train-pipe, which is controlled by the relief-
valve, and a check-valve located in the dis-
charge-passage, which allows compressed air
to pass from the auxiliary reservoir to the

valve is located in a position to be unseated ! train-pipe when the rehef valve 1s unseated,

piston, substantially as shown and de-
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but prevents any return-flow of compressed
alr from the train-pipe to the auxiliary res-
ervoir, substantially as shown and deseribed.

. In an automatic brake mechanism, an
auxiliary cap having a closed top and adapted
to be fixed upon a drain-cup, also having an
internal auxiliary piston-chamber and an ex-
ternal valve-chamber, the latter being closed
by a plug, the internal auxiliary piston-cham-

10 ber having openings communicating with a

| train-pipe and a supplemental reservoir, re-
spectively, and the external valve-chamber

having openings adapted to communicate
with an auxiliary reservoir and a train-pipe,
respectively, substantially as shown and de- 153

seribed. | | a
GEORGE BAYLEY WILLIAMS.
Witnesses: ' - o
- JOHN ROE,
J. A. HERTZMAN.
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