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To all whom it may concern: - '
Be it known that we, Watrer V. TURNER

and Jomn_ S. Custes, citizens of the United

Staues, residing, respectively, at Wilkinsburg

.and Pittsburg, both in the county of Alle-

gheny and State of Pennsylvania, have in-
vented a certain new and, useful Improve-
ment in Fluid-Pressure Brakes, of which the
following is a specification. - :
'This invention relates to automatic fluid

‘pressure brakes, and has for its object to pro-

vide an improved triple valve device com-

‘bined with the auxiliary reservoir and a sup- .

plemental reservoir or other source of fluid
pressure and adapted to be operated by one

" or more slight. increases of train pipe pres-

- sure to any point desired after an applica--
-tion, thereby. securing what may be termed
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sure to grade down the brake cylinder pres-

a graduated release of the brakes.

It has heretofore been proposed to use a-

supplemental reservoir, in which air at nor-
mal standard pressure is stored and retained
while the brakes are applied, for discharging
into the triple valve chamber and auxihary

reservoir when the triple valve is returned.

from service or lap position to a position
giving a partial or full exhaust to the brake

- eylinder, the object being to thereby raise
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. releasing a-considerable amount of air from . 4a _ she
| ing the parts in lap position; Fig. 5 a similar
-view -with the parts in -what is known as

80

the pressure in the auxiliary reservoir and
upon the triple valve piston sufficiently to
cause the same to move back and close the
exhaust and the inlet port from the supple-
mental reservoir. With these prior devices,
however, it has been necessary to provide a

‘supplemental reservoir of considerable stor-
age capacity, in order to raise the pressure
of the entire auxiliary reservoir sufficiently |

to causc the triple piston to move back to
close the exhaust. It.is also found in the op-

~eration of these devices, that when a slight
“1ncrease in train pipe pressure 1> made after

an application, the triple valve is liable to go

all the way over to full release position,

thereby fully opening the exhaust ports and
+he brake cylinder before the piston:is moved
back to close the exhaust. : :

This improvement is designed to give a.

much finer grading down of the brake cyl-
inder pressure than is possiblg with the prior

devices, and to this end comprises means
for cutting off the triple valve chamber and
piston chamber from the auxiliary reservoir

1n the position of the valve device giving a

partial exhaust to the brake cylinder, so
that when the inlet ‘port from the supple-
mental reservoir or other source of fluid
pressure is opened to the valve chamber in
this position, the piston and valve are imme-

diately moved back to close these ports ow-

ing to the small volume of the chamber in
which it is necessary to momentarily increase
the air pressure.
smaller supplemental reservoir may be em-

“ployed than those used for this purpese here-

tofore. , o
Another important feature of this invention

‘comprises a main valve having ports which

may be controlled by the movement of an
auxiliary or graduating valve operated di-
rectly by the piston, so that after the valve
device has moved to service position for ap-

‘plying the brakes, the valve may be lapped

by'a slight return movement of the piston,
thereby -cutting off the auxiliary reservoir
from the valve chamber, and then by a small
further movement of the piston and grad-
nating valve the inlet port from the supple-
mental .reservoir and the partial exhaust
ports from the brake cylinder may be opened

without moving the main valve, therehy se-
“curing a very sensitive device which may be

operated to grade down the brake cylinder
by very small amounts, at will. The in-
vention also comprises certain other impor-
tant features, all of which will now be more
fully described and set forth.

In the accompanying drawings; Figure 1
is a diagrammatic elevation of a_ car air

By this means a much’
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brake equipment embodying this-improve- -

ment; Fig. 2 a central sectional view of the
triple valve device indicated in Fig. 1, the

| parts being shown in full release pesition;
"Fig. 8 a similar sectional view of the main

portion of the triple valve with the narts in
service position; Fig. 4 a similar view show-

« graduated 7. or “ partial” release position;
Fig. 6 a fragmentary longitudinal section of

the valves and valve seat taken on the line’

95

100



i0

20

30

£2

z—az of Fig. 9; Fig. 7 a similar view show-
ing the position of the ports in “graduated ”
release position; Fig. 8 a transverse section
of the friple valve device taken on the line

y—y of Figs. 2 and 9; Fig. 9 a plan view of"
‘the main valve seat showing arrangement of

ports; Fig. 10 a face view of the main slide

valve; and Fig. 11 a face view of the small

auxiliary or graduating slide valve.
According to this construction the car air

brake equipment comprises train pipe 1,-

branch pipe 2, triple valve device 3, con-
nected to auxiliary reservoir 4 and brake cyl-
inder 5, and also by pipe 6 with supplemental
reservoir 7. The triple valve device com-
prises the usual valve chamber 8, piston
chamber 9, containing piston 10 and'cap
chamber 1i, communicating with the train
pipe passage 20 and containing the grad-
uating stem 12 and spring 13." According
to our improvement, the usual opening from

‘the valve chamber to the auxiliary reservoir

is closed by a cap 14 and the auxiliary reser;
voir normally communicates with the valve
chamber in full release position, (Fig. 2)
through ports 15, 16, 17, cavity 18 in the
main slide valve, and port 19. The main
slide valve seat 1s alsosprovided with the
brake cylinder port 21 leading to brake cyl-
inder passage 22, exhaust port 23, train pipe
port 24, partial exhaust port 25 from the

_ brake cylinder port, and supplemental reser-
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voir port 26 leading to pipe 6 and the supple-
mental reservoir 7. On the valve seat is
located the main slide valve 27 having port 28
and cavity 18 for establishing communica-
tion between the valve chamber and the
auxiliary reservoir, service port 38, partial
exhaust ports 29 and 30, main exhaust cavity
31, communicating with the exhaust port 23,
supplemental Teservoir port 39, and cavity
39 for establishing communjcation from the
train pipe to the supplementai reservoir in
full release position.
valve is mounted the auxiliary or graduating
slide valve 33 operating with the stem 34 of

the main piston and having a certain amount
of lost motion or independent movement.

_with respect to the main slide valve. The
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graduating valve is provided with the serv-

ice port 83, supplemental reservoir port 36,

- and a cavity 37 for controlling the partial
~ exhaust ports in the main glide valve,

55
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The operation of our improvement is as
follows;—Compressed air being supplied
from the main reservoir to the train pipe
the triple valve piston is moved to full
release position, as shown in Fig. 2, and

‘the air flows through the usual feed groove

around the piston . to the valve chamber 8

and from thence through port 19, cavity 18,

ports 17, 16 and 15 to the anxiliary reser-
voir, charging the same to normal standard
pressure. At the same: time the supple-

‘mental reservoir i§ charged to normal pres-

On the main slide |
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sure through port 24, cavity 32, port 26, and
pipe 6, see Fig. 6. When a reduction in

train. pipe pressure is made for a service

application the piston and slide valves are
moved back under the preponderating-aux-

iliary reservoir pressure to what is known'

as “service” position, as shown in Fig 3,

in which the brake cylinder exhaust.is closed-

and the graduating stem 12 and spring 13
are .also slightly compressed by the piston
stem, as indicated. The graduating valve

33 has now moved to.uncover service port.

28 in'the main slide valve and to register
port 35 with service port 38, so that the

auxiliary reservoir communicates with the.

valve chamber through ports 15, 16, 17 and
28, and with the brake cylinder through
ports 33, 88, 21 and 22. In this position
also communication from the train pipe to
the supplemental reservoir throigh port 24
is cut off by the main slide valve. while par-
tial exhaust port 29 registers with port 25
leading to the brake cylinder and port 3%
registers with supplemental reservoir port
96, but these ports are closed by the aux-

until the pressure in the valve chamber npon
the piston is reduced to substantially equal
that of the train pipe when the graduating
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‘iliary valve 83.. The air then flows_from .
the auxiliary reservoir to the brake cylinder

95 -

spring. returns the piston- and graduating -

slide valve 83 to lap position, indicated in
Fig. 4, in which both ports 28 and 3S of the
main slide valve are covered, thereby cut-
ting off communication from the valve
chamber to the brake cylinder, and from

the auxiliary reservoir to the valve cham-

ber. During this time the supplemental

100

reservoir port 26 registers. with port 39 in -

the main slide valve, which port is closed

by the auxiliary slide valve, so that the

normal standard pressure has been retained
in the supplemental reservoir. If nows it be

desired to grade down the brake cylinder.

pressure, or, in other words, to produce a

graduated release of the brakes, a veryslight -
Increase is made in train pipe pressure
~which is sufficient to move the piston an
graduating slide valve until the shoulder -

on the piston stem engages the main slide

valve, the additional resistance ‘of which

tends to check the movement and stop the
piston at this' point, which is termed the
“graduated ” release position, see IFig. 5.
In_ this position, it will be noticed the small
or partial exhaust ports 25,.20 and 30 have
been conmected through the cavity 37 in
the graduating valve and a slow reduction
of pressure from the brake cylinder to the
atmosphere is begunj but at the same time
that the cavity 37 connects ports 29 and 20,
the port 86 registers with the supplemental
reservoir ports 39 and 26, thereby opening
communication from- the supplemental res-
ervoir to the valve chamber. As the sup-
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 plemental reservoir contains- air stored at

1o
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the normal standard pressure, a puff of air
from - the supplemental - reservoir flows
through ports 26, 39 and 86 'into the valve

chamber, which contains air .at a lower |

pressure, and owing to the comparatively

small capacity of the valve cliamber -this

puff of air is sufficienit to move the piston

and graduating valve back to lap position,

and thereby close the partial exhaust ports

from the brake ¢ylinder, and the 'inlet port .
from the supplemental reservoir to the valve |

chamber. - Further slight increases-in train

'pipe pressuré may bz made for causing the
valve to be operated in a similar manner to:

make further reductions in the brake eylin-
der pressure te any point desired. It -will

be observed that in the moverhent of the pis-
to graduated release position

ton from la
and return the small graduating valve only
is moved, the main slide valve remaining
stationary in its intermediate service or lap

positions and forming an abutment for de-’

fining the graduated release position, and
preventing the piston from 'going to full

release position upon a slight rise in ‘train

pipe pressure.

" Asthe small graduating valve creates very
little friction, and moves easily upon a slight
variation of pressure upon the piston, it will
be seen that the device is very’sensitive in its
movements and especially so as the valve
chamber is cut off from the auxiliary reser-
voir in these positions of the piston, thereby
requiring only a st'ght discharge of air from

the supplemental reservoir-into the valve

chamber to insure the movement of the pis-

ton back into contact with the graduating-

stein, which, aceording to our improved con-
struction. is defined as lap position: When-
ever it is desired to produce a full and com-

_ plete release of the brakes a considerable in-
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crease in train pipe pressure is made in the

isual way, which causes the piston to move:
both the graduating valve and main glide

valve back to full release position, as shown
in Fig. 2, '

&

While we have described our improvement
as applied to a triple valve device of the so- |

called “ plain ™ type;it will be apparent that
the same may be applied equally well to a
valve of the quick-action type, in which an
emergency application of the brakes is pro-
duced by a sudden reduction in train pipe

pressure and a local venting of the frain.

pipe. ) ) o
Taving now described our invention, what
we claim as new and desire to secure by Let-

ters Patent 18:—
60..

1.'Tn a fluid pressure brake, the combina-

*tion with a tra'n pipe, auxiliary reservoir

65

and-brake cylinder. of a valve for controlling
the exhanst from the brake cylinder, a mov-

‘able abutment subject to the opposing pres-

sures of the train pipe and a chamber for

3

_opetating said valve, means for ¢losing com-
munication from the auxiliary reservoir to
said chamber, and means operated by a
slight "increase of train pipe’ pressure for
supplyihg fluid to said  chamber and for
opening a partial exhaust from the brake
eylindet. -

9, In a fluid pressure vraye, the combina-
tion with a train pipe, augiliary reservoir
and brake cylindet, of a valve mechanism
for controlling the supply of air from the
auxiliary reserveir to the brake cylinder and
from the brake cylinder to the atmosphere,

a movable abutment subject to the opposing
pressures of the train pipe and a chamber

for operating said valve mechanism, means
.for cutting off communieation from the aux-
iliary reservoir to said chambeg at an iitet-
mediate position of the valve giving a par-
tial exhaust to the brake cylinder, and means
for increasing the pressure in said-chamber
when the auxiliary reservoir is eut offi"

3. In a fluid pressure brake, the combina-
tion with a train pipe, auxiliary reservoir,
‘brake cylinder and supplemental reservoir,
of a valve mechanism controlling communi-
cation from the auxiliary reservoir to the
valve chamber, from the valve chamber to
the brake cylinder, from the supplemental
regervoir to the valve chamber and from the
brake cylinder .to the atmosphere, and a
movable abutment subject to the opposing
pressures of the train p’pe and valve cham-
ber for operating said valve mechanism.

4. In a fluid pressure brake, the combing-
tion with a train pipe, auxiliary reservoir,
brake cylinder and supplemental resetvoir,
-of a valve device and p'ston operated by the
oppesing: pressures of the train pipe and a
chamber for coniroiling communication
from the said chamber to the auxiliary reser-
voir and to the supplemental reservoir, and
from the brake cylinder to the atmosphere.

5, In a fluid pressute brake, the combina-
tion with a train pipe, auxiliary reservoir,
btake cylinder and supplemental reservoir
of a valve méchanism fot controllihg con:-
munication from the valve chamber to the
auxiliary reservoir and to the brake cylin-
der, from the supplemental reservoir to the
valve chamber, and fram the brake cylinder
to the atinosphere, and a movable abutment
subject to the oppcsing pressures of the train
pipe and the valve chamber for operating
said valve mechanism:. '

6. In a fluid pressure brake, the combina-
“tion with a-train pipe, auxiliary reservoir,
-brake cylindér and supplemental reserveir
‘of a triple valve device compr’sing a.main
valve having ports for controlling comtinmi-
cation from the auxiliary reservoir and the
supplemental reservoir to the valve conmbor
and the exhaust from the brake evlindoer:
and a graduating valve movable, with the

piston and having a certain. movement in-
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' 'depe__nden"c of the main valve for controlling
the ports therein. '

" 7. In a fluid pressure brake, tle combina-

tion with a train pipe, auxiliary reservoir,
5 brake cylinder arnd supplemental reservoir

of a valve device having a movable abutment |

operated by variations in train pipe pres-
. ‘sure; a_main valve actuated'by said abut-
.—-ment- for controlling communication from
10 the valve chamber to the auxiliary reservoir,
the brake cylinder and the supplemental
“veservoir, and from the brake cylinder to the
atmosphere, and an auxiliary or graduating
valve having an independent movement rela-
15 'tive to the main valve for controlling the
- supply of air from the supplemental reser-
-voir to the valve chamber and from the brake
cylinder to the atmosphere. :
. 8. In a fluid' pressure brake, the combina-
20 tion with a train pipe; auxiliary reservoir,

- brake cylinder and supplemental reservoir of |

a valve device having a movable abutment
operated. by variations in fluid pressure and
controlling communication between the aux-
25 iliary:reservoir and one side of said abut-
-ment, and an auxiliary valve having a move-
“ment relative to the main valve for control-
ling communication from the supplemental

.. Teservoir to the same side of the abutment.
30" . 9. In a fluid pressure brake, the combina-
. tion with a train.pipe; auxiliary reservoir,
“brake cylinder and:supplemental reservoir
of a valve device having a mévable sbutment
subject to the opposing presgires of the train
35 pipe and a chamber and controlling com-
niunication bétween the auxiliary reservoir

and said chamber, and an auxiliary valve

having a movement relative to the main

- valve for controlling communication from
‘40 . the supplemental reservoir to said chamber

" and the release from the brake cylinder.’

©10. In a fliid pressure brake, the combina-
tion with a train -pipe, auxiliary reservoir,
brake cylinder and supplemental reservoir

45 of a triple valve device comprising a mov-
able abutment subject to the opposing pres-
sures of the train pipe and a chamber, a

~main valve dctuated by said abutment and

having a small exhaust port for establishing
50 communication from the brake cylinder to
" the atmosphere in an intermediate or lap
osition of the valve, and an suxiliary valve
aving a movement relative to the main
valve for controlling said exhaust port

55 ~ 11. In a fluid pressure brake, the ;
tion with a train pipe, auxiliary reservoir,
-brake cylinder and upplemental reservoir
of a triple valve device comprising a mov-
able abutment subject to the opposing pres-

60 sures of the train pipe and a chamber, a main

valve actuated by said abutment for con- |

trolling communication from the auxiliary
reservoir to said chamber and having ports
for opening communication from the sup-
65 plemental reservoir to said chamber and

t. )
comnbina-

037,302

.from the brake cjlindér to the.atmosphere in

an intermediate or lap position of the valve,
and an auxiliary valve having a movement
relative to the main valve for controlling
said ports. = | ‘ ' '

12. In a fluid pressure brake, the combi-
nation with a train pipe, auxiliary reservoir,
brake cylinder and supplemental reservoir nf
a triple ‘v.:.lve device comprising a movable
abutment subject to the opposing pressures
of the train pipe and chamber, 2 main valve

- actuated by said abutment and having ports

for opening communication from the supple-
mental reservoir to said chamber and from
the brake cylinder to the atmosphere in an

intermediate "or lap position of the valve,

and an auxiliary valve having a movement
-relative to the main valve for controlling
said perts. A =

13. In a fluid pressure brale, the combi-
nation with a train pipe, auxiliary reservoir,
and brake cylinder, -of a triple valve device
comprising a movable abutment subject to
variations in train pipe pressure, a main

“valve operated by 'said abutment and haviny

a port adapted to open an exhaust from tha
brake cylinder in an intermediate or lap posi-
tion of the valve, and an auxiliary valve hav-
ing a movement relative to the main valve

" for controlling said exhaust port.

14. In a fluid
nation with a train pipe, auxiliary reservoir,
brake cylinder, and a.supplemental reservoir
or additicnal source of pressure, of a triple
valve device comprising a movable abutment
subject to the opposing pressures of the train
pipe and auxiliary reservoir, a main valve
actuated by said abutment and having ports
for opening communication from the addi-
tional source of pressure to the auxiliary

-7
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pressure brake, the combhi-
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reserveir side of the abutment, and from the

brake cylinder to the exhaust in an . inter-
mediate or lap position of the valve, and an
auxiliary valve having a movement relative
to-the main valve for controlling said ports.

15. In a fluid pressure brake, the combina-
tion with a train pipe, auxiliary reservoir
hrake cylinder, and a supplemental source of

-fluid pressure, of a valve device having a

chamber and operated by variations in train

pipe pressure for controlling communication
from the auxiliary reservoir and from said
snpplemental. source to said chamber and
from the brake cylinder to the exhaust:

18. In a fluid pressure brake, the combi-
nation with a train pipe, auxiliary reservoir,
brake cylinder, and a supplemental source of
fluid pressure, of a valve device comprising
a piston' subject on one side to train pipe
pressure, and a valve operated by said piston
for controlling communieation from the aux-
iliary reservoir and from the supplemental
source to the other side of said piston, and
from the brake cylinder to the exhaust.

17. In afluid pressure brake, the combina-
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tion with o train pipe, atgiliary reservoir, | In testimony whereof we have hereunto set
and brake cylinder, of a triple valve device | our hands. o
having a chamber and comprislng. a piston | ' . WALTER V. TURNER

“subject td train pipe pressuré¢ and valve
. .5 means contained in psaid chamber. for con- JOHN 8. CUSTER'

trolling communication from the auxjliary | Witnesses: -
reservoir' to the chamber and from said R. F. Emery, . .
- chamber to the brake cylinder. : Jas. B. MacDonavLp.




