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[TED STATES PATENT OFFICE.

WALTER V. TURNER AND DAVID M. LEWIS, OF RATON, TERRITORY OF
NEW MEXICO, ASSIGNORS TO THE WESTINGHOUSE AIR BRAKE COM-
PANY, OF PITTSBURG, PENNSYLVANIA, A CORPORATION OF PENN-

SYLVANIA.

LOCAL-APPLICATION AND EQUALIZING VALVE.

No. 837,358,

s

To all whom 1t may concern.:

—r - -

and Davip M. Lewis, citizens of the United

States, and residents of Raton, Colfax couniy,
Territory of New Mexico, have invenied cer-

Application and Equalizing Valves, of which
the following is a specification.

Ourinvention relates to {luid-pressure rail-

way-brakes, and more particularly to a local-
application and equalizing valve adapted to
be applied to the ordinary form of fluid-pres-

sure rallway-brakes, such as the commontype

of automatic air-brakes with which a triple
valve, either with or without quick-aciion
parts, 1s employed.

Our objects are to provide a valve mech-
anisint of the character indicaied by the use
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- . 1 eflective manner and which shall embody
Be 1t known that we, WarTer V. TrrNER |

the most durable arrangement of parts.
With these objects In view our invention

~consists of the novel construction and com-
. - bination of paris and details thereof, as here-
tain new and useful Improvements m Local-

mafter - described, with reference to the

Caccompanylng drawings, and more partic-

of which a local reduction can be secured on

each car, thereby securing quicker and ntore
uniform application of ihe brakes, thus pre-
venting slack of the drafi-gear from running
in quicker than it can be taken up, obviating
an objection which m the prier construc-
tions with which we are fanmuiliar has been the

~cause of frequent damage; to secure a heavy

and quick application for emergency service

with awr from the train-line in addition {o

the auxiliary air; to secure & uniform brake-
cylinder pressure irrespecive of  piston
travel, thereby causing cach car to do its own
share of the braking action in the train: to
secure and maintain an auxiliary -reservoir
pressure which shall be equal and uniform
throughout the train, thereby insuring a
more unitorm release of the brakes, resuliing

1n the elimination largely of rough handling

of trains, which frequently causes the break-

ing in two of the trains and other damage; |

to provide a valve struciure of the character
defined in which the air from the train-line
in a service application instead of being
wholly exhausted to the atmosphere may be
diverted partly to the brake-evlinder and
there perform a useful service, and, {inally,
to provide a local-application and equalizing
valve which shall comprise the fewest num-
ber of parts, arranged in the simplest and
most compact manner and capable of ready
application to existing and other similarly-
constructed braking mechanismsand adapted
to perform the service desired in the most

!

- vertieal section on the line 3 3, Ifig
the piston and valves.in elevation, and Fig.

ularly pomted out in the claims.

In the drawings, Figure 1 is a central ver-
tical section on the line 1 1, Fig. 3, with the
piston and valves in elevation. Fig. 2 is a
transverse section on the line 2 2, Fig. 1, with
the valves in elevation. = Fig. 3 isa central
Fig. 1, with
+1s a top plan view of Ifig. 3.

Relerring to tre drawings, in wiich the

same relerence characters relate to the same

or corresponding parts i all the views, the
letter A indicates a valve-body which is pref-
crably cast 1 one picce, with cored passages
and cavities for ports, conduits, and valve-

- ctambers formed tietein, tie top of wiich

cizamber 1s preferably closed by a removable
cap B Wittin tie ekamber of the valve
body or casing A is a movable equalizing
abuiment or piston I, dividing the casing
nio two ¢t ambers, an expansion and equal-
izing ctaniber D' below the piston and an
expansion-ctamber D* above the said piston,
Le latier of witeh is provided with the usual
packing-ring M. Extending from the lower
lace of ire-abuiment or piston It is a stem N,
the lower end of wlich passes through a

close-fitting lfeedway S, formed in the casing

A, and termimates i a beveled lower face,

Cthus consuituting adrain-line reduction-valve

T, adaptcea toseat against a similarly-beveled
seat UL Extending from the upper face of
the piston Lias o post O, wiich acts as a stop
m service application by-contact with a simi-
lar post K, projecting downwardly from the
craduatimg-stem G, confined witt'in a cage
I, earried by a spring-case nut C, serewed in
the cap B, tre lower end of said cage being
closed by a cap 1, against which a collar H on
tke graduating-stem G normally tests and
acts as a lower stop tor said graduating-stem,

the latter of wiich passes through a close-

fitting opening in the cap I, which acts as a

oulde for said stem. Confined within. the

l_ cage I 1s an emergency-spring F the upper
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end of which seats against the cap C and the

“lower end ggainst the collar H on the stem G.

10

15

A projection or boss D on the lower face of

the nut € acts as the upper stop for the
graduating-stem G. Confined between a

fixed part of the structure, such as the cap 1

and the abutment or piston L, is a gradu-

‘ating-soring P, which surrounds the project-

ing post O, the latter acting as & guide there-
for. Between the posts O and K 1s a space
J, which is so proportioned as to provide for
the proper movement of the piston L for the

ordinary service application.

The chamber D? above the piston Liis con-
nected to the train-pipe by & pipe or conduit
1.2 and to the triple valve by a pipe or conduit

M2, and the chamber I’ is eonnected to the
auxiliary reservoir by a pipe or conduit N’

20

through the medium of a passage or conduit
J* and a valve cavity or chamber ¥, into
which the pipe or conduit N? opens. Con-

T

fined within the chamber or cavity K’ 1s an

auxiliary admission and check valve A*, con-
sisting of a double-face valve-body having

beveled faces D* and B adapted to seat

against correspondingly-beveled seats K and

(%, and projecting from eacliside of the valve-
‘body A* are ordinary winged guides F* and

" (3, from the latter of which extends a guid-
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ing-vost H? for a spring 1%, confined between |

one side of the valve and a fixed part of the

structure, such as the lower face of the parti-

tion-wall between the chamber D’ and the
valve-cavily. '
- The chamber D? is coi
chamber D’ by means of a passage or conduit
Q’, forming a by-pass around the abutment
or piston L, one end of which communicates,
through a port Q, with the chamber D*and
the other end with the space surrounding the

lower end of the stem N, so that in the posy-
tion shown in the drawings the flow 1s-first.

nected with the

through the port Q, thence through Q" past

‘the stem N and into the chamber D', and un-
der certain conditions hereinafter described

when the valve T is in its extreme open posi-

tion the chamber 1 is connected with the

passage or conduit' Q' by means of a feed

oroove or conduit R, formed in the side of the
stem N, the said feed groove or conduit un-.

der the ordinary conditions of operation, such

as in service applications, being out of regis-,
ter with the chamber D/, but In emergency

application being in register therewith. To

provide a suitable. communication between
the space in the lower end of the conduit or

passage Q' and the brake-cylinder, the reduc-

tion-valve T controls a passage or conduit V,

which connects the conduit Q" with a con-

duit or passage W, communicating with a

valve-cavity Z, preferably formed in the side

free communication is established- betweer

of a valve-body A transverse to the axig: of

the same. When, therefore, the valve 1 is
raised from its seat, it will be observed that

T

L |

the said chamber above the valve We.

‘I
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the passage @', the passage V, the passage W,

and the valve cavity or chamber Z, the latter
of which is in communication with the brake-.

cylinder by means of a pipe or conduit €
Operating within the cavity Z 1s a piston-

70

valve W2, connected to its operating-piston

Y? by a stem, such piston being provided
with the usual packing-ring Z*. The valve
W* is preferably of disk form, having a bev-

‘eled face seated against the beveled seat X2,

(see Fig. 2,) and the chamber 7 is 1n commu-
nication with the chamber D’ by means of a
suitable pert or passage X°, opening into
chamber 7 is closed at each end by caps P’
and (7, from the former of which extends a
stop %, which limits the upward movement
of the valve W2, and extending from the
lower side of the piston Y*is a post or stop O%,
which when the valve W?is seated, as shown
in Fig. 2, is adapted to contact with the up-

75

The .

30

per face of the brake-cylinder.check-valve A,

whose beveled face A? is adapted to seat
acainst & correspondingly-beveled seat A’
when moved toward said seat, thereby shut-
ting off communication between the brake-

gc

cylinder and the piston-valve cavity. Se-

cured to or forming part of the check-valve

A’ is a tight-fitting collar B/, between which
and the nut C? is confined a spring B2, guided
by a stem B?, extending from the lower face

of the valve A’ and working in a guiding-re-
cess {’ and in said cap C?. This check-valve

1s so arranged that under a certain predeter-
mined pressure when a predetermined reduc-
tion of pressure is attained in the expansion-
chamber, which is communicated: through

‘the various connecting condults or passages
to the chamber 7, the said valve will be

moved by the spring B® and the air confined

between the cap C? and the collar B’, there-

by seating the valve against its seat A® and

95
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cutting off the brake-cylinder, so as to pre-

vent return of air from the brake-cylinder

to the train-line. Communicating with the
chamber 7 is a passage X, whose opening

into the chamber 1s slightly above the top of

the piston Y2 At the other end of this pas-
sage or opening X is-a valve-seat 5%, upon

which is adapted to seat an emergency ex-

haust-valve R? preferably in the disk form,

the lower face of which is beveled to fit the
‘correspondingly-beveled seat, from the other

face of which valve extends the stem U?, the

end of which operates in a guiding-recess V2,
formed in the nut Y, closing the valve-cham-
ber, and around this stem is a spring '1?, con-

110
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fined between a fixed part, as the nut, and'the
valve R?. Thechamber of this exhaust-valve .

is connected .to.the conduit Q

or conduit X', the conduits X and X’ thus be-

ing.on opposite sides of the disk valve R*
The parts shown in; the drawings aze in the

positions. assumed. shen air has beén sup--

plied to the train-pipe in the usual manner.

"by the passage
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To effect this, the air enters the train-pipé in | piston L upwardly the stop K and the Spring

the vsual way, passes from the pipe 1.2 into
the chamber D2 through the same to the
tripie valve by way of the pipe M? and con-
sequently charges the auxiliary reservoir un-

der each car m the ordinary way. At the

same time air also passes through the port
!

into the conduit Q \
what may be termed a ‘‘leak-passage”

formed between the close-fitting stem N and

the teedway S into the equalizing-chamber
D" and from the latter through the passage
A* mmto the space above the valve W2, and
when the latter is slightly opened pressure is
exerted against the piston Y? and forces the
same downward, causing the valve W* to
close against its seat. Air also passes from
the chamber D’ through the passage J*, hold-
mg the valve A* close against its lower seat
C*, thereby charging the varicus parts to
standard pressure of, say, seventy pounds.
With the parts m the positions thus attained,

- when an application, as in service, is made by

)

(1

30

a reduction of train-line pressure the pres-
sure m the chamber D? above the abutment
or piston L. falls more rapidly than it does in
the chamber 1)) and consequently the abut-
ment or piston liis caused to,move upwardly,
thereby unseating the traim-line reduction-
valve T and opening communication between
the conduit Q' and the conduit W. This

~action permits a tram-line reduction to take
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place through the passages indicated by way
ot the valve-cavity 7 past the wvalve A’
through the pipe C* to the brake-cyhinder,
such action taking place very gradually by

the valve A’, and consequently the move--

ment of the triple piston is locally assisted,
thereby causing the brakes to apply in

service more quickly than the slack of

the draft - gear can be runin. The expan-
sion-chamber pressure thus attained 1 the
chamber D’ 15, 1t will be observed, main-

tained by air {from the auxiliary reservoir or

other separate expansion-chamber, if de-
sired, such air from the auxiliary reservoir
flowing past the valve A* until the auxiliary
pressure falls by reduction to the brake-cyl-
imder, and ar likewise feeds back slowly to
the train-line past the stem N through the
passage Q" and chamber D% When equali-
zation takes place between the train-line and

the chamber 1Y, or slightly before this oceurs,

the abutment or piston L, will be foreed
downward by the spring P, thereby causing

the valve T to close against its seat, which
action oceurs about the time that the ex-
haust ceases at the engineer’s valve, thereby

stopping the train-line reduction and per-

mitting the triple valve to go to lap position,

such graduated. application being repeated
as often as desired until equalization takes
place under all the cars. It will be observed

and upwardiy through

i

F when the projection or post O comes in
contact with said stop prevents further up-
ward movement of the piston in ordinary
service application. When, however, an
emergency application or reduction is made,
the air is suddenly drawn from the train-pipe
In large volume, and consequently from the
chamber D* above the abutment or piston
L, and therefore greater excess of pressure
in the chamber I’ causes the abutment or

piston L to move suddenly and to forcibly

strike the stop K, moving the stem N up-
wardly to an extent determined by the
amount of reduction. This action causes
the reduction-valve T to be raised higher
from its seat and permits the train-line air to
flow 1 large volume to the brake-cylinder
port 'V, the passage or conduit W, past the
check-valve A’ to the brake-cylinder. When
the abutment or piston L lifts to this height,
the feed groove or conduit R is brought into
direct connection with the chamber D’ the
upper end registermg with the chamber and
the lower end with the space around the re-
duction-valve T, and consequently the pres-
sure 1n the chamber 1)’ is rapidly reduced to
that of the train-line, whereupon the springs
' and P force the abutment or piston 1.
downwardly, thereby seating the valve T,
thus preventing air from feeding back from
the brake-cylinder to the train-line. With
the pressure thus confined 1 the chamber D’
it 1s evident that if some means were not pro-
vided for emptying the chamber 1) of pres-
sure as the train-line continued to reduce, as
in the emergency application or in the event
of the train breaking in two, therehy causing
a sudden reduction, such expansion-chamber
pressure would again raise the abutment or
piston L., and thereby permit the brake-cyl-
mder tofeed back to the train-line, and there-
fore to release the brakes, and to prevent this
occurrence the spring B* under the check-
valve A’, acting in conjunction with the
pressure confined below the valve by the
close fit of the same and the pressure on the

under side of the piston Y? raises the valve

W? as soon as the brake-cylinder pressure
reaches that of the train-line, and thereby
permits the air remaining in the chamber D’
to pass through the conduit X to the valve
R* and as the pressure on the.train-line side

of this valve is less than that created in the

passage or conduit X the valve R* is raised
from 1ts seat, thereby affording exhaust for
the chamber I’ through the conduit or pas-
sage X/, the conduit or passage Q’, the cham-
ber D)*, and thence to the train-line, and at
the same time the higher auxiliary pressure

forces the valve A* to its seat, thereby pre-

venting auxiliary pressure going back to the

train-line. By this means both the auxiliary
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that in the movement of the abutment or | pressure and the brake-cylinder pressure are -
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~ present, as 1t isevident thatif there is a tend-

=

retained. Thus it will be seen that all these
operations are automatically performed In
the most effective way and release of the
brakes prevented until such release is de-
sired, while the present operation of the
triple is not interfered with 1n any way ex-
cept that the present emergency parts of

the triple are not required, and thus this |

valve can be so mechanically constructed as
to be attached to the present quick-action

triple, removing the present quick-action

parts. The desired release of the brakes 1is
accomplished in the usual manner—namely,
by the engineer increasing the train-line pres-
sure—though much more uniformly than at

ency on any brake on account of unequal
piston travel to equalize higher than the re-

quired fifty pounds with twenty pounds re-

20
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duction as the valve T is raised the pressure
from the brake-cylinder and auxibary reser-
voir will flow back to the train-line, and
thence to the other brake-cylinders, where

the pressure is lower on account of longer.

piston travel. Thus when equalization is
attained by, say, a twenty-pound reduction
all the auxiliaries will be of an equal pres-
sure, which uniform pressure permits a uni-
form release of the brakes. S
While we have used the terms ‘‘upper”
and ‘“lower,” ‘‘upwardly” and ‘‘down-
wardly”’ in this specification, it is to be un-
derstood thatsuch terms and those of asimilar
import are employed both in the description
and 'claims merely for convenience and are

not words of limitation, but only descriptive,

since it is obvious that the valve structure

may be employed in any suitable position,

and, furthermore, the term ‘‘abutment” or

“‘piston”’ is intended to cover the generic
form of this element, whether diaphragm or

iston, while the term ‘‘air” is likewise used
?01' the sake of brevity in a similar manner
and with the same legal effect, it being under-
stood that our invention applies to any form

of fluid-pressure railway braking mechan-

isms to which it is adapted, as will be readily
understood by those skilled in the art, that
form in which the fluid-pressure is created
by the.use of compressed air being a common
tvpe inuse. = | |

“It will be further observed from the fore-
going description . that the movable abut-
ment controf; the feed-passage between the

conduit or by-pass Q/, leading from the first
or upper chamber around said abutment and

the second or lower expansion and equalizing
chamber, said passage being normally re-

~ stricted, owing to the tight fit of the abut-

60

65

ment-stem and enlarged by the groove when
abnormal reduction takes place in the train-
line, and that all the parts codperate efhi-
ciently to permit local reduction in the train-
line to effect service application or sudden or
abnormal local reduction in the train-line to

837,358

effect emergency application, such actions
occurring locally under.each car, and the serv-

ice application locally assisting in the triple- -

valve movement, while repeated applications
readily secure equalization, so as to permit
uniform release of the brakes when desired.
We claim as our imnvention—
1. In a fluid-pressure railway-brake mech-

‘anism, the combination of & casing, a mov-
able abutment dividing said casing into two
chambers, one communicating with the
train-line and the triple valve, a valve-con-

trolled conduit leading from the other cham-
ber to the auxiliary reservoir, & conduit con-

“necting the first chamber with the brake-cyl-

inder, and a valve operated by the movable
abutment controlling said conduit, substan-

tially as described. -

10

75

30

2. In a fluid-pressure rallW&y;biake mech- |

anism, the combination of a casing, & mov-

able abutment exposed to train-iine pressure

on one side thereof and a normally restricted

leak-passage for the flow of fluid from said
‘side of the abutment to the other, a by-pass
around the abutment and communicating

9"3'

with the brake-cylinder in service as well as

emergency applications, a valve operated by

the abutment controlling said passage, and &

valve-controlled passage leading from the

casing to the auxiliary reservoir, substan-
tially as described. - -

95

3." In a fluid-pressure railway-brake mech- .
anism, the combination of a casing, & mov- -

able abutment dividing said casing into two

chambers, one communicating with the
train-line and the triple valve, a.conduit con-

necting said chamber with the brake-cylin-
der, a valve operated by the movable abut-

ment controlling said conduit, and a feed-

passage between said latter conduit and the

other chamber controlled by the movable
abutment, substantially as described. |

4. In a ﬂuid—gressure railway-brake mech-
anism, the combination of a casing communi-
cating with the train-line and triple valve, a
conduit adapted to connect said casing with
the brake-cylinder, and valve mechanism
operated by a reduction ol train-line pres-
sure, whereby local reduction may be efiect-
ed to the brake-cylinder, thereby locally

assisting in the movements of the triple

valve, substantially as described.

‘5. In a fluid-pressure railway-brake mech-
anism, the combination of a casing, a movable
abutment therein dividing said casing nto
two expansion and equalizing chambers, one

of which is in communication with the train-

line and triple valve, a by-pass around said
abutment connecting said latter chamber
with the brake-cylinder, a restricted leak-
passage from said condut to the other cham-
ber, and a valve operated by the movable
abutment for controlling the flow of fluid
through said conduit, substantially as de-
scribed. -

100
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6. In a fluid-pressure railway-brake mech-
anism, the combination of a casing comnuni-
cating with the train-line and the triple-valve
structure and brake-cvlinder, mechanism in
satd casing controlled by local reduction of
pressure in the train-line for causing said
train-hne reduction to occur locally and be
transnutted to the brake-cylinder thereby lo-

cally assisting inr the movement of the triple
valve, substantially as described.

uid-pressure railway-brake mech-

7. In a

anism, the combination of a casing interposed

In the train-line leading to the triple valve
and through which casing the train-line pres-

sure is transmitted to the triple valve, said

casing communicating with the brake-cylin-
der, and valve mechanism operating in said
casing and controlled by the variations in
pressure in the train-line to cause a local re-
duction from the train-line through the cas-

ing to the brake-cylinder, substantially as de-

scribed. - -
3. In a fluid-pressure railway-brake mech
anisni, the combination of a casing interposed
In the train-line leading to the triple-valve
structure and through which train-line pres-
sure 1s transmitted, said casing communicat-
ing with the brake-cvlinder, valve mechan-
1s1a 1n sald casing controlled by variations in

pressure 1n the train-line to cause a local re-

duction of pressure from the train-line to
the brake-cylinder, thereby locally assisting
the triple-valve movement, means for per-
mitting an emergency movement of said
valve mechanism upon sudden and abnormal
reduction in the train-line, and a brake-cylin-
der valve operating to close communication
between the brake-cylinder and the casing
upon said reduction to prevent return of pres-
sure from the brake-cylinder, substantially as
described. ° ’ -
9. In a fluid-pressure railway-brake mech-
anism, the combination with the train-line,
triple valve and brake-cylinder, of a local

application and equalizing valve mechan- |

1sm operated by a reduction of train-line
prassure 1n service, as well as emergency, ap-
plication to permit local reduction from tl}fe
tramn-line to the brake-cylinder, thereby lo-
cally assisting the movement of the triple
valve, substantially as described. _

10. In a fluid-pressure railway-brake mech-

anism, the combination of a casing communi-

cating with the train-line and triple-valve
structure, conduits connecting said casing
with the brake-cylinder, valve mechanism
operated by & reduction of train-line pressure
to permit a local reduction from the train-

Ime to the brake-cylinder, ‘a brake-cylinder

check-valve controlling the conduit to the
brake-cylinder and adapted to prevent return
of fluid-pressure from the brake-cylinder
when a sudden reduction occurs, but nor-
mally open for service application, substan-
tially as deseribed. |

—— e marm s a————

P

11. In a fluid-pressure railway-brake mech-
anism, the combination of a casing communi-
ating with the train-line and triple-valve
structure, conduits connecting said casing
with the brake-cylinder, valve mechanism
operated by a reduction of irain-line pressure
to permt a local reduction fron the train-
line to the brake-cylinder, a brake-cylinder
check-valve controlling the conduit to the
brake-cylinder and adapted to prevent re-
turn of tlutd-pressure froni the brake-cylinder
when a sudden reduction occurs, but nor-
mally open for service application, and an
enmergency exhaust-valve normally closed in
service application, but automatically oper-

ated to permut {low of pressure to the train-

Iine after a sudden or emergency application,
substantially as described. _

12. In a fluid-pressure railway-brake mech-
anism, the combination of a casing communi-
cating with the train-line and the triple-valve
structure, conduits leading from the casing
to the auxiliary reservoir and to the brake-
cylinder, check-valves in each conduit, valve
mechanism operated by a reduction of train-
line pressure to permit reduction to the
brake-cylinder, and
mechanism operated by a sudden reduction
or emergency application, a conduit nor-
mally closed by said valve communicating
with the train-line, and an emergency ex-
haust-valve in said conduit, substantially as
described.

- 13. In a fluid-pressure railway-brake mech-
anism, the combination of a casing, a MOoV-
able abutment dividing the casing into two
chambers; one connected to the train-line
and triple-valve structure, and the other to
the brake-cylinder, a conduit connecting the
first chamber with the brake-cylinder, a re-
stricted feedway between the second cham-

ber and said conduit, a reduction-valve oper-

ated by the abutment normally closing the
conduit between the first chamber and the
brake-cylinder, whereby local reduction in
the train-line causes the abutment to move
and operate the reduction-valve, substan-
tially as described.

14. In a {luid-pressure railway-brake mech-

-anism, the combination of a casing, a mov-

able abutment dividing the casing into two
chambers, one connected to the train-line
and triple-valve structure, a conduit connect-
ing the first chamber with the brake-cylin-
der, a restricted feedway between the second
chamber and said conduit, a reduction-valve
operated by the abutment normally closing
the conduit between the first chamber and
the brake-cylinder, a normally closed emer-
gency reduction-valve in said conduit be-
tween the first valve and the brake-cylinder,
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an emergency-valve
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and means for opening said valve when a -

sudden reduction occurs in the train-line,

substantially as described.
15. In a fluid-pressure rallway-brake mech-
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anism, the combination of a casing, a MOV-

able abutment dividing the casing into two

chambers, one connected to the train-line
and triple-valve structure, a conduit connect-
ing the first chamber with the brake-cylinder,
o restricted feedway between the second

chamber and said conduit, a reduction-valve

operated by the abutment normally closing

IO

the conduit between the first chamber and
the brake-cylinder, a normally closed emer-
cency reduction-valve in said conduit be-
fween the first vaive and the brake-cylinder,

"3 normally open brake-cylinder check-valve

20

in said conduit, and means for causing said
valve to close and at the same time open the
emergency reduction-valve, substantially as
described. |

16. In a fluid-pressure railway-brake mech-
anism, the combination of a casing, a Mov-
able abutment dividing the casing mnto two
chambers, one connected o the train-line
and triple-valve structure, a conduit connect-
ing the first chamber with the brake-cylinder,
a restricted feedway between the second
chamber and said conduit, a reduction-valve
operated by the abutment normally closing
the conduit between the first chamber and

“the brake-cylinder, a normally closed emer-
‘gency reduetion-valve in said conduit be-

fween the first valve and the brake-cylinder,

" & normally open brake-cylinder check-valve
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on said eonduit, means for causing sald valve
to close and at the same time open the emer-
reduction-valve, and a valve-con-
frolled conduit between the second chamber
and the train-line normally closed by 1ts
valve, but opened thereby upon a sudden re-
duction, substantially as described. '

17. In a fluid-pressure railway-brake mech-
anism, the combination of a casing, a MoOvV-
able abutment dividing said casing 1into two

chambers, ‘one open to the train-line and
triple-valve structure, a by-pass around the

abutment, a feedway between the second
chamber and the by-pass, a stem on the abut-
ment elosely fitting said feedway and termi-

_pating in a valve, a conduit connecting the

by-pass with the brake-cylinder and nor-
mally closed by said valve, substantially as
desecribed. ' .

18. In o fluid-pressure railway-brake mech-

‘anism, the combination of a casing, a Spring-

pressed movable abutment dividing the cas-

‘1ng into two ¢hambers, one open t6 the train-
line and triple-valve structure, a by-pass
around said abutient, a feedway between

the second chamber and said by-pass, a stem
carried by the abutment closely fitting said
feedway and terminating in a valve, a con-
duit normally closed by said valv. _
cating with the brake-cylinder, and a oradu-
ating-stem acting as a stop for the movable

abutment in service application, substan- | .
| nicating with the brake-cylinder, & fecd-pas-

tially as described.

'19. In a-fiuid-pressure railway-brake mech-’

—il

sormuni- -

‘pressed movable
1ng into two chambers, one open to the train-
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anism, the combination of a casing; a spring-
pressed movable abutment dividing the cas-
ing into two chambers, one open to the train-
line and triple-valve structure, a by-pass
around said abutment, a feedway between
the second chamber and said by-pass, a stem
carried by the abutment closely fitting said

feedway and terminating in a valve, a con-

duit normally closed by said valve COTNINUNI-

cating with the brake-eylinder, an emergency

reduction-conduit between the second cham-
ber and the train-line, an emergency reduc-
tion-valve normally closing the said condutt,
and a graduating-stem acting as a stop for
the abutment in service application, but mov-
able thereby when sudden reduction occurs
‘1 the first chamber from the train-line, sub-

‘stantially as described.

20. In a fluid-pressure railway-brake mech-
anism, the combination of a casing, a SpTing-
pressed movable abutment dividing the cas-
ing into two chambers, one open to the train-
line and triple-valve structure, a by-pass
around said abutment, a feedway between
the second chamber and said by-pass, a stem
carried by the abutment closely
feedway and terminating in a valve, a con-

duit normally closed by said valve communi-
cating with

the brake-cylinder, a feed-pas-
sage connecting the second chamaber with the
by-pass normally closed by the stem, but
opened by movement of the stem upon sud-
den reduction in
as described. -

91. In & fluid-pressure railway-brake me ch-

anism, the combination of a casing, a Spring-
pressed movable abutment dividing the cas-
| ing into two chambers, one cpen to the {ram-

line and triple-valve structure, a by-pass
around said abutment, a feedway between
the second chamber and said by-pass, a stelil
carried by the abutment closely fitbing sald
feedway and terminating in a valve, a con-~
duit normially closed by said valve COMMIINI-
cating with the brake-cylinder, a feed-pas-
sage conneecting the second chamber with the
by-pass normally closed by the stem, but

opened by movement of the stem upon. sud-

den reduction in the train-line, a passage con-
necting the second chamber with the train-
line, an emergency. reduction-valve normally
closing the passage,
seriped. - )

99 Tn a fluid-pressure railway-brake mech-
anism, the combination of a casing, a Spring-
abutment dividing the cas-

line and triple-valve struciure, a by-pass
around said abutment, a feedway between
the second chamber and said by-pass, a stenl
carried by the abutment closely fitting sald

feedway and terminating in » valve, & con-

duit nermally closed . by said valve commu-

sage connecting the second cinmber with the

fitting said

the train-line, substantially

substantially as de-~
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by-pass normally closed by the stem, but
opened by movement of the stem upon sud-
den reduction in the train-line, a passage

~connecting the second chamber with the

IO

15

train-line, an emergency reduction-valve
normally closing the passage, and a reduc-
tion exhaust-valve in said conduit adapied

to be opened by pressure in said conduit in |

excess of the train-line pressure when a sud-
den reduction i1s made, substantially as de-
scribed. |

23. In a fluid-pressure raillway-brake mech-
anism, the combination of a casing, a spring-

pressed movable abutment dividing the cas- |
ing into two chambers, one open to the train- |
line and triple-valve structure, a by-pass i
around sald abutment, a feedway between |

the second chamber and said by-pass, a stem

~carried by the abutment closely fitting said

20

feedway and terminating in a valve, a con-

- duit normally closed by said valve communi-

cating with the brake-cylinder, a feed-pas-

sage connecting the second chamber with the ;

- by-pass normally closed by the stem, but

25
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opened by movement of the stem upon sud-
den reduction in the train-line,” a passage
connecting the second chamber with the

tramn-line, an emergency reduction-valve |

normally closing the passage, a reduction ex-
haust-valve in said conduit adapted to be
opened by pressure in said conduit in excess
of the train-line pressure when a sudden re-

duetion is made, 2 conduit connecting the

second chamber with an auxiliary reservoir,
and a valve for closing said conduit to pre-
vent return of pressure from said auxiliary
reservolr when a sudden reduction i1s made,
substantially as described,

24. In a fluid-pressure rallway-brake mech-

anism, the combination of a casing, a mov- o
able abutment dividing said casing into two

chambers, one.communicating with the train-

line and triple-valve structure, valve mech- |

r
t

&

anism controlled by the abutment for estab-

lishing communication between the first
chamber and the brake-cylinder in service
application, a valve-chamber in the conduit

- leading to the brake-cylinder and communi-

cating with the second chamber, an emer-
gency reduction, piston-valve normally clos-
Ing communication between the valve-cham-

‘ber and the second chamber of the casing and

having a projecting stem, and a normally

closed brake-cylinder check-valve adapted
. 1n 1ts closing movement to strike the said

stem and open the emergency reduction-
valve when sudden reduction is made, sub-
stantially as described. .

25. In a fluid-pressure brake, the combina-

tion with a tram—piﬁe, auxiliary reservoir,

' triple valve and brake-cylinder, of a valve

i

device comprising a movable abutment sub-
ject to the opposing pressures of the train-

55

60

pipe and auxihary reservoir, and a valve op-

erated by said abutment for controlling com-
munication from the train-pipe to the brake-
cylinder. | - .

26. In afluid-pressure brake, the combina-
tion with a train-pipe, auxiliary reservoir,
triple vaive and bra,Ee-cylinder, of a valve
device comprising an equalizing-chamber, a
piston subject to the opposing pressures of

70

the chamber and the train-pipe, a valve op-
erated by said piston for controlling a local -

train-pipe discharge-port, and a check-valve-
conttrolled passage connecting the said cham-

| ber and the auxiliary reservorr.

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses. . ]

WALTER V. TURNER.
DAVID M. LEWIS.

Witnesses:
JOHN JOERNS,

. C. A. Wynus.
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