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UNITED STATES PATENT OFFICE.

“WALTER V. TURNER, OF WILKINSBURG, PENNSYLVANIA, ASSIGNOR TO
THE WESTINGHOUSE AIR BRAKE COMPANY, OF PITTSBURG, PENN-
SYLVANIA, A CORPORATION OF/PENNSYLVANIA. - = ' ‘

 FLUID-PRESSURE BRAKE.

NO 834,344.

N Speciﬁéa.tit}_n of Letters Patent.

To all whom it may concern:

Be it known that I, WALTER V. TURN.].ﬂR, a

citizen of the United States, residing at Wil-
‘kinsburg, in the county of Allegheny and

State of Pennsylvania, have invented a cer-

tain new and useful Improvement in Fluid-
Pressure Brakes, of which imprcﬁement‘ the

following is a specification. :
This mvention relates ‘to fluid-pressure
brakes, and more particularly to devices for
maintaining thé train-line pressure in an au-
tomatic air-brake system while the brakes
remain applied and also for maintaining a

-certain pressure in the brake-cylinder.

With the present standard. automatic air-

brake apparatus when a certain reduction in

train-line pressure is made for the purpose of

applying the brakes with a given: force and

the brake-valve is set in lap position with all
ports closed there is no means for supplying

~ the train-pipe with air under pressure in

- where the brakes are held on for a consider-
able time, as in descending a lofig grade, the

25

order to compensate for the train-pipe leak-
age, Consequently it often~happens that

further reduction in train-pipe pressure, due

- to leakage, causes further graduations of the

- triple valves and a corresponding increase in

30

brake-cylinder pressure, which thus becomes

greater than was intended or desired and |

~ usually necessitates a release and reapplica-

35
- lary-reservolr pressure; and one of the ob-

40

tion of the brakes several times during the
descent of the grade. This results in a great
waste of air, as well as in danger of losing
control of the. train through depleted auxil-

jects of my invention is to provide means
whereby the train-pipe pressure is automat-
ically _
reduction while the brake-valve is in lap po-
sition and the brakes remain aap plied.
Another object is to provide a device by

which the brake-cylinder pressure may also
~ be mamtained and any reduction therein-

due to leakage be automatically supplied
from the tram-pipe. -

~ In the accompanying drawings, -Fig{li'e-— 1

-1s a diagrammatic view showing one form of

my improvement applied to a standard auto-

50

matic air-brake apparatus; Fig. 2, a central

sectional view of the regulating-valve device;
Fig. 3, a central sectional view of the equal-

maintamed at any desired degree of

¥

| in the usual way. S ..
~ The train-pipe 3 includes the usual hose,

‘also connected bi

| | - Patented Oct. 30, 1908,
H Application filed August 22, 1803, Renewed March 15, 1908, Serial No. 306,260,

izing%va,lve ; which is connected to the regulat-

ing-chamber and to the brake-valve-equaliz-
ing reservoir; Fig. 4,-a broken sectional view
of a portion of a standard slide-valve feed-
valve device, showing means for connecting

55

my improvement thereto; and Fig. 5, a cen-

tral sectional view of one form of my improved
valve device for maintaining the pressure in

the brake-cylinder.

‘Referring to Fig. 1 of the drawings, the

standard Westinghouse air-brake apparatus.

1s shown, comprising the engineer’s brake-

valve 1, having the usual connections with

the main reservoir-pipe 2, the train-pipe 3,
and the pipe 4, leading to and forming part
of the equalizing-reservoir 5. The brake-

valve isalso provided with the standard feed-

valve device 6, which in this instance is of the

so-called ‘‘slide-valve” type and is shown
rake-valve casing

bolted to the side of the

couplings, and angle-cocks between the cars

6o
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and on each car is provided with the branch .
pipe 7, leading to the triple-valve device 8, -
auxiliary reservoir 9, and brake-cylinder 10,

all of which is of the ordinary standard con-
‘struction. SRR o

According to my iﬁlproﬁéménté as applied

80 -

to the locomotive this standard equipment is

also provided with a regulating-valve device
11, having pipe connections 12 with the main
reservoir-pipe, 13 with the train-pipe, and 14

with the equalizing-valve device 15, which is
pipe 16 with the equaliz-

ing-reservoir of the brake-valve. The regu-

lating-valve device, as shown in Fig. 2, com-

prises a casing having two chambers 22 and
23, separated by a diaphragm or movable

Qo

abutment 24. for operating the valve 25 to .

. control the supply of air from the main res-

ervolr and pipe 12 to the train-pipe chamber

23 and pipe 13, leading to the tmin—-piPe, A,.C-
cording to the pressure in the regulating- .

95 -

chamber 22, which is connected to the equal- -

1zing-valve by pipe 14.

purpose of enlarging or increasing the capac-

A drum or reservoir 18 is connected to =
the regulating-chamber 22 merely for the

100

1ty of said chamber, which is supplied with

alr under pressure through the pipe17, lead-

| ing from an additional port.or passage 26 in
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~ feed-port 31 to the train-pipe.
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the slide-valve feed-valve device 6. (See | chamber to flow out-through pipe 35 to the

Ifig. 4.) As is well known by those familiar
with the art, the passage 33 of thisfeed-valve
device communicates, through passages and

ports 1n the brake-valve, with the mainreser-

voir connection when the rotary valve 1s 1n
running position, so that fluid under pressure
from the main reservoir is a.d;hitte(]i)

shde-valve chamber 30, in which is located
the slide-valve 29, operated by the piston 34
to control the port 31 leading to the passage
32, which 1s in open communication with the
train-pipe, the leakage by the piston 34, heing
governed by the usual spring-pressed dia-
phragm-valve, which is set to close at the
desired normal train-pipe pressure, thereby
operating the shide-valve to close the main

this feature of my improvement an addi-
tional port 27 is made through the slide-
valve 29 and is adapted to register with a

port 28 in the seat leading to the passage 26

and pipe 17, whereby the regulating-cham-
ber 22 will be supplied with fluid under pres-

sure from the main reservoirs whenever the

engineer’s brake-valve is in running position
and the port 31 1s open for feeding up the
train-line. '
The pressure of the regulating-chamber 22
also actsupon the underside of the diaphragm
or movable abutment 36 of the equalizing-
valvedevice 15, (see Fig. 3), which diaphragm

- operates the valve 37, controlling the outlet-

35

passage from the regulating-chamber to the
train-pipe through pipe connection 35, the

- upper side of diaphragm 36 being exposed to

‘ 40

45
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- reservolr or chamber would *ordinarily rise

s
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the pressure of the equalizing-reservoir of the

engineer’s hrake-valye through pipe 16. The

operation of this portion of my improvement
1s as follows: “?hen the system 1s being
charged up with fluid under pressure from
the main reservoir and the engineer’s brake-

valve is'placed in funning position, the main |

feed-port 31 of the feed-valve device is open,

the train-pipe and the regulating-chamber
are being supplied from the main reservoir.
Thereguiating-chamber being of small capac-
ity as compared with the train-pipe, it is ob-
vious - that the pressure saidp regulating-

more rapldly and to a higher degree than
that of the -train—pipe unless some provision
was made for equalizing these pressures, and
this 1s what is accomplished by the use of the
equalizing-valve device 15, for as soon as the

to the

According to’

F

pressure of the regulating-chamber, which

also acts upon theunderside of the diaphragm
36 of the equalizing-valve, rises above that

‘of the train-pipe, which is always equal with

- that of the equalizing-reservoir 5 in this posi-

65

tion of the brake-valve, the diaphragm 36
will rise by the preponderance of pressure be-
neath it and openthevalve 37, thereby allow-

ing any excess pressure of the regulating-

train-pipe and equalize with the pressure
therein. |

When the brake-valve 1s placed 1n service
postition for making-a certain reduction in the
pressure of the equalizing-reservoir for apply-
g the brakes, the diaphragm 36 rises, due to
the higher pressure of the regulating-cham-
ber beneath 1t, and the valve 37 1s thusheld
open during the period that the train-pipe-
discharge valve of the engineer’s bmke—-varve
i1s open, so that when the train-pipe has
ceased discharging the pressures in the train-
pipe and 1n the regulating-chamber will be
equahized at the desired amount of reduction.
in the meantime the brake-valve has been
placed m lap position, in which, as well as in
service position, the passage leading to the
feed-valve device 1s closed, so that there 1s no
communication with the regulating-chamber
through pipe 17. |

All ports now being closed, with the brakes
applied at the desired pressure, if there should
be any leakage in the train-line, as there al-

- ways 18 more or less, the pressure In the

chamber. 23 of the regulating-valve would
correspondingly diminish, thus allowing the
pressure of thereculating-chamber, which is

now held tightly closed”and containing the

desired degree of pressure, to open the valve
25, whereby communication from the main
reservolr to the train-pipe is estabhished and
the pressure in the train-pipe raised to that
of the regulating-chamber, when the valve 25
again closes. By means of this construction
it will now be seen that the brake-valve may

‘be left in lap position with the brakes applied

for an indefinite length of time and that all
train-pipe leakage will be supplied from the
main reservolr through the regulating-valve,

-thus holding the brakes applied at the same

constant pressure and also maintaining the

tram-pipe pressure constant at the desired

| _ - amount of reduction.
as are also the ports 27 and 28, so that both |

The brakes may then
be released at any time by moving the engi-

| neer’s brake-valve to full release and running

positions In the usual way. In emergency
applications the pressure in the regulating-
chamber 1s released to the train-pipe by the
opening of the equalizing-valve 37, since the
pressure in the equalizing-reservoir on the
top of the diaphragm 36 i1s vented to the at-
mosphere. Therefore theregulating-valve 25
will remain closed and prevent the discharge
of main-reservoir air into the train-pipe.

1t will now be evident that as the train-
piFe pressure 1s maintalned constant against
all leaks while the brakes are applieg Any
leakage from the brake-cylinder may be sup-
plied from the train-pipe without interfering
with the auxiliary reservoir or triple valve,
and as one means of accomplishing this re-
sult.-I have shown a valve device 19, con-
nected by pipe 20 with the train-pipe and
by pipe 21 with the brake-cylinder.
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As shown in Fig. 5, this valve device com- |

prises a casing containing a diaphragm-pis-

ton or movable abutment 38, having a cham-

ber 39 on one side communicating with the

brake-cylinder through port 40 and pipe 21,
the other side of the diaphragm being sub-

~ Ject to the pressure of the adjustable spring

20

30

35

41, which may be set for any desired amount. -
T'wo oppositely-arranged valves 42 and 43,

having abutting stems or wings, are operated

by the diaphragm for controlling the passage-
through the casing. The length of the abut-
ting wings of the valves is slightly greater

than the distance between the opposite

valve-seats, so that when the diaphragm and

valves are in their mid-position both valves
will be off their seats, thereby opening com-

munication through the .casing from the

train-pipe to the brake-cylinder. The valves

are preferably loosely mounted, as shown, so
as to readily close tightly upon their seats, -

and a light spring 44 may be provided for as-

‘sisting the closure of the valve, which opens

toward the train-pipe. A cock 45 may also

‘be used for cutting  off communication
through the valve device when desired. The
intention 1s to adjust the spring 41 to hold a

certain brake-cylinder pressure at which a
train may be safely handled—such, for in-
stance, as about twenty pounds. ‘Then it is
apparent that if the brake-cylinder pressure
leaks down to -this point the diaphragm 38

will occupy its mid-position, as shown in
Fig. 5, and air from the train-pipe will flow |

into the brake-cylinder,compensating for any

further leakage and maintaining the brake- |

- cylinder pressure at that point. This device

4.0

does not interfere in any way with the usual
operation of the standard equipment in ap-
plying and releasing the brakes.. When an
application of the brakes is made in which
the brake-cylinder pressureishigher than that

- for which the spring 41 is adjustéd, the dia-

i
50
55
60

phragm 38 is depressed below mid-position,
thereby allowing the upper valve 42 to close

“upon 1ts seat and be held tightly closed by |
the train-pipe pressure. If-the brakes are

now held applied for a long period of time

and the brake-cylinder pressure should leak
down to the point at which the spring is ad-

justed, the valves will then open and the
brake-cylinder pressure be maintained from
the train-pipe at that pressure which is suffi-

‘clent. for controlling the train. By this
means the control of a train descending a -
long grade will never be lost, due to brake-
cylinder leakage, as now often happens with |

the present -equipment. When the brakes
are released and the pressure escapes from
the diaphragm-chamber 39, the spring 41

‘holds the lower valve 43 tightly closed upon
1ts seat, thereby preventing escape of train- .
ﬁipe fluid to the atmo_sphere t rough _the

rake-cylinder.

It will now be seen that by mesns of my

improvements trains may be operated down
long grades with perfect safety and with a

| 3

65

very economical use of air-pressure, thereby

relieving the drain upon the air-pump and
avolding all danger of losing control of the
train. ' | B B

Having now described my invention, what
1 claim as new, and desire to secure by Let-

ters Patent, 18— - S
1. In a fluid-pressure brake, the combina-

valve, of a valve for controlling the supply of

fluid to the train-pipe, a movable abutment

subject to the opposing pressures of the train-
pipe and a regulating-chamber for operating

7¢

_ , 75
tion with a train-pipe and engineer’s brake-

8o

said valve, means for supplying fluid under -

pressure to said chamber, and a device sepa-
rate from the brake-valve for reducing the
pressure in said chamber with that of the
train-pipe in service applications. L

2. In a fluid-pressure brake, the combina-
tion with a train-pipe and engineer’s brake-
valve, of. means operated by the opposing
pressures of the train-pipe and a regulating-

chamber for controlling the supply of fluid to

the train-pipe,.and a valve device separate

from the brake-valve for reducing the pres-

sure in said chamber with that of the train-
pipe in service applications. =,
3. In a fluid-pressure brake, the combina-

tion with a train-pipe and engineer’s brake-

valve, of a valve for controlling the supply ot

fluid from the main reservoir to the train- .

plpe, a movable abutment subject to the op-
posing pressures of the train-pipe and a regu-
lating-chamber for operating said wvalve,
means for supplying said chamber with fluid
under pressure, and a valve device separate
from the brake-valve for reducing the pres-

sure 1n said chamber with that of the'.train- .

pipe 1n service applications.

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

95 -

100

105

tion with an engineer’s brake-valve having -

main-reservoir, train-pipe and equalizing-
reservolr connections, of means operated by

LI10

the opposing pressures of the train-pipe and

a regulating-chamber for controlling the sup-

ply- of fluid from the main reservoir to the

train-pipe, and a valve device controlled by

‘the pressure of the equalizing-reservoir for
reducing the - pressure in said regulating-

chamber with that of the train-pipe in serv-
1ce applications. - o
5. In a flmd-pressure brake, the combina-

tion with an engineer’s brake-valve having
main-reservoir, train-pipe and equalizing-

reservolr connections, of means operated by

‘the opposing pressures of the train-pipe and

a regulating-chamber for controlling the sup-
ply of fluid from the main reservoir to the
train-pipe, a valve for reducing the pressure
1in sald regulating-chamber with that of the

'II.S -_

I2¢C

125

| train-pipe in service applications, and a mov-
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able abutment subjéct to the opposing pres-

- sures of the equalizing-reservoir and the reg-
~ulating-chamber for operating said valve.

10

20

6. In a fluid-pressure brake, the combina-
tion with an engineer’s brake-valve having
main-reservolr, train-pipe, equalizing-reser-
voir and feed-valve connections, of means
operated by the opposing pressures of. the
train-pipe and a regulating-chamber for con-
trolling the supply of fluid from the main

reservolr to the train-pipe while the brakes.

are applied, a port controlled by the feed-

valve device for supplying fluid from the

maln reservoir to the regulating-chamber,
and a valve device controlled by the pressure
of the equalizing-reservoir for reducing the
pressure of said regulating-chamber with
that of the train-pipe in service applications.

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

tion with an engineer’s brake-valve having

main - reservoir, train-pipe and equalizing-
reservoir connections, of means operated by
the opposing pressures of the train-pipe and

a regulating-chamber for controlling the sup--

ply of fluid from the main reservoir to the
train-pipe when the brakes are applied, a
valve controlling communication from the
regulating-chamber to the train-pipe, and a
movable abutment or diaphragm subject to

the opposing pressures of the regulating-

chamber and the equalizing-reservoir for op-

" erating sald valve.

35

40

45

8. In a fluid-pressure brake, the combina-
tion with an engineer’s brake-valve and
train-pipe, of means operated by the oppos-
ing pressures of the train-pipe and a regulat-
ing-chamber for controlling the supply of
fluid under pressure to the train-pipe while
the brakes are applied, a valve for reducing

‘the pressure in said regulating-chamber with

that of the train-pipe in service applications,
a diaphragm for operating said valve, and
means operated by the brake-valve for con-
trolling the pressure on said diaphragm:.

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

tion with means for supplying-fluid under
pressure to the train-pipe while the brakes
are applied, of a valve device subject to the

- brake-cylinder pressure for controlling com-

cylinder.

4
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‘munication betweén the train-pipe and brake- |
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10. In a fluid-pressure brake, the combi-
nation with means for maintaining train-pipe
pressure while the brakes remain applied, of
a valve device operated by brake-cylinder
pressure for controlling communication from
the train-pipe to the brake-cylinder.

11. In a fluid-pressure brake, the combi-
nation with a train-pipe, auxiliary reservorr,
triple valve and brake-cylinder, of a valve
device operated by brake-cylinder pressure
for controlling communication from the
train-pipe to the brake-cylinder.

12. In a fluid-pressure brake, the combi-

nation with a train-pipe, auxiliary reservotr,
triple valve and brake-cylinder, of a valve
device independent of the triple valve for
controlling communication from the train-
pipe to the brake-cylinder while the brake 1s
applied. |

13. A valve device for  fluid-pressure
brakes, comprising a casing having an inlet-
opening for connection with the train-pipe,;
an outlet-opening for communicating with
the brake-cylinder, a valve for controlling
the passage through the casing, a movable
abutment subject to brake-cylinder pressure
for operating said valve, and a spring oppos-
ing the fluid-pressure on the abutment.

14. A valve device for fluid-pressure
brakes, comprising a casing having a passage
adapted to be connected at one end to the
train-pipe and at the other end with the
brake-cylinder, two oppositely-seated valves

controlling said passage, and a movable
abutment or diaphragm exposed to brake-

cylinder pressure for operating said valves.
15, A valve device for {fluid-pressure
brakes, comprising a casing having ports

adapted to be connected to the train-pipe

and brake-cylinder respectively, a valve for

controlling the passage through the casing,
‘and means operated by a certain brake-cyl-

inder pressure to open said valve and by a
pressure either higher or lower than said
amount to close said valve. |

~ In testimony whereof I have hereunto set

my hand. - -
WALTER V. TURNER.
Witnesses: -
R. F. EmeRrY,

- Jas. B. MacDONALD. -
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