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To all whom it may concern:

Be it known that I, Wirnzam A. Pexpry,
2 citizen of the United. States, residing at
Detroit, in the county of “T&yne and State
of Mlchlo all, have mvented certain new and
useful unprm ements in FKngineers’ Valves,
of which the following is a Spemﬁcatlon

My 1nvention relates in general to auto-
matic air brakes, and more particularly to
1111pr0venm11t5 1n engineers’ valves,

‘The primary ob]ect of my invention 1s to
prmflde an improved engineer’s valve which
may be quickly and 0‘1811V moved into its

several positions to admit air from the main

reservoir to the train pipe for releasing the
brakes and for maintaining the normal r'in-

- ning pressure, and also for exhausting pres-

sure from the train pipe for service and
cmergency application of the brakes; which
will automatically discontinue the exhaust

of train pipe pressure in service applica-

tions after a predetermined quantity of com-

pressed air has been discharged; which will

comprise piston and puppet m]ws thereby

obviating the wear incident to slide leves

and in which the parts of the valve mech-

anism may be readily accessible and may be
easily assembled and disassembled.

A further object of my invention is to
11
which the train pipe will be in free com-
munication with a chamber containing the

operating means for the valve and in open

communication with the valve cylinders and
cylinder for the balancing piston, so that

the valve mechanism will be compact and

at the same time as free as possible

40

- practical form, and in which—

80

-’mrehf economical 1n manufa etur
~cient 1n opemtmn

Jeakage.

A huiher object of my 111Ventlon is to
provide an improved engineer’s valve which
will be simple 1 constfuctlcm compara-

e, and efhi-

My invention will be more fully descrlbed
hereinafier with ref{,rum to the ACCOM -
panying drawings, in which the same is
1lustrated as embm:h{,d mn a eoma'emmt and

Ticr

Fioure 1 1s a side elevational VIEW ;

2, a 1*e1tlml longitudinal section; I‘w 3, a

cross section on line 3, 3, I'ig. 2 and 1*10 4,
a detall section on line 4 I‘w Q.

F THRVIEY |
LTI
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‘a swrrounding annular passage
the exhaust opening «? extends

The same reference characters are used to
designate the same parts in the several fig-
ures of the drawings. -

Reference character A deswnates the cas-
ing in which the valve
and which is mainly formed of an integral
casting having therein valve cylinders A’
and _S‘U, 2 chamber A% 1n dree communica-
tion with the train pipe, and a balancing
piston cylinder A*.  The casing is pmvmed
with a coupling «” which is qdapted to be
connected with the main reservoir and which
communlcates with the valve cylinder A’.
A second coupling «* is adapted to be Con-
nected with the {rain pipe and communi-
cates with the train pipe chamber Az

haust outlet a.

Located 1n the valve cylinder A’ is a bush-
ing B’ having a series of ports 0’ extending
thetethroufrh and communiecating with an
annular passage surrounding h{_, bushing
.md with which the couplmﬂ‘ ¢’ conununi-

cates. A second ecircular series of ports b*
ﬂend through the bushing B’ and com-
municate with an annular passage surround-
ing the bushing. Located in a small eylin-
du which communicates with the annular
pﬂqqaﬁe around the ports 22, is a reducing
valve R provided with a 811)1‘1110 r which nor-

mally seats the valve against the end of a
pdss{we a* leading from the annular pclS*
sage around the circular series of ports 0.

A bushing B? is located in the valve cylin-

der A, and 1s provided with two circular
series of ports 5° and 0* which extend

mechﬁmsn’l 18 located

60
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The

valve cylmder A*® 1s provided with an ex-
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Mounted to reciprocate within the bushing

B 1S a plston valve comprising two ]jlstons

“and ¢* which are connected by means of a

plston rod ¢ with a piston valve ¢® located ¢

within the bushing B2

A balancing plston D 15 located within the

cylinder A4 and is connected to a piston rod
¢ which
chamber A2 and into a tubular guide &* pro-
jecting from the end of the casing A. A
collar D surrounds the piston rod d and is
secured thereto in any suitable manner, as
by means of a clamp screw d’. A link I’ is

extends through the train pipe
100

90
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cylinder A’.

%ivotaﬂy contiected at one énd of the collar

’ and at its other end pivotally connected
to the upper end of a floating lever . 'The
lower end of the floating lever F is pivotally

connected to one end of a link F2, the oppo-

site end of such lLink being pivotally con-
nected to the rod ¢ of the piston valves.

A short rock shaft ¢ extends transversely
through the bottom of the chamber A?, one
end being supported in the adjacent wall of
the casing A, while its opposite end 1s sup-
ported in the plate I which closes the cham-
ber A2, such plate I being secured to the
casing A 1In any sultable manner, as by
means of screws e. A crank arm (G 1s fixed
upon the rock shaft ¢ and is pivotally con-
nected to the floating lever I intermediate
of its ends, as indicated at ¢’. The end ot
the rock shaft ¢ which projects through the
plate K has fixed thereon an operating lever

- H provided with a handle to permit 1t to be

manually operatéd. The lever H 1s pro-
vided with a spring actuated detent H’
which engages notches formed in a sector K
fixed upon the plate E and relatively to
which the lever H moves in operating the
piston valves. |

L indicates an end plate of the casing
which serves as a head for the piston cylin-
der A* and as a head for the piston valve
A passage L’ 1s provided 1n
the head L. and communicates through a
port /” with the end of the cylinder A% A
passage L? extends from the passage L’ a
short distance between the valve cylinder A’
and piston cylinder A* such passage L?
communicating with the interior of the cyl-

inder A* through a port /? in the bushing B*

within the cylinder. The port /* is spaced
from the end of the cylinder a distance
slightly greater than the width of the piston
D. A valve seat m is located 1n alinement
with the passage L® and is supported in the
acjacent wall of the head L.

A valve M is mounted to reciprocate 1 a
cap M’ removably secured within the outer
wall of the passage L. A spring m/ 1s 1n-
terposed between the valve M and the sur-
rounding cap, the tension of which normally
retains the valve M in contact with the seat
m. A circular valve seat n extends through
the head of the piston valve cylinder A’ and
projects into the passage L./. A valve N 1s
supported within a cap N’ removably sup-
ported in the outer wall of the passage L/, a
spring #” being interposed between the valve
and outer end of the cap for normally re-
taining the valve in contact with the seat n.
A stud ¢° is supported by the end of the pis-
ton valve in alinement with the valve N
which is adapted to unseat such valve when
the valve mechanism is thrown into an ex-
treme release position. An exhaust port 6°
extends from the end of the piston valve

cylinder A’ adjacent the cyhinder head L. |

959,802

A port I* extends from the passage L/ and
communicates with a conduit o leading to a
supplemental reservoir O '

The operation of my improved engineer’s
valve 1s as follows: _ '

Runmning position.—When the parts are n
the position shown in Fig. 2, the valve 1s in
“ running ” position, in which the main res-
ervolr is connected through the annular pas-
sage around the ports 0, the passage a*, re-
ducing valve R, and ports 6* with the train

pipe chamber A2, and thence directly with

the train pipe through the coupling ¢®*. The
pressure in the train pipe is consequently re-
duced below that in the main reservoir to an
extent corresponding to the reducing valve
R. The piston valve ¢® occupies a position
intermediate of the train pipe chamber and
exhaust ports in this position of the valve.

- Service application.—In order to effect a
service application of the brakes, the hand
lever H 1s moved toward the left in Iig. 1,
thereby oscillating the shaft ¢ and rocking
the crank arm G thereon. This movement ot
the crank arm is transmitted to the floating
lever F, and as the upper end of such float-
ing lever is held immovable by reason of the

70
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pressure to which the balancing piston D 1s

exposed, the lever oscillates about 1ts upper
end as a fulecrum, thereby moving the valve
rod ¢ toward the left through the medium
of the connecting link I'2. "This movement
of the valve rod moves the piston valve ¢

so as to cut off the communication between

‘the ports 6% and the train pipe, and coinci-

dentally moves the piston valve ¢* to a posi-
tion in which the ports 0® are uncovered.

95

100

Train pipe pressure then passes from the

chamber A? through the ports 0 to the

atmosphere until the reduction thereof is

such that the pressure of the supplemental
reservoir acting upon the outer surface oif
the piston D moves the latter against the
reduced train pipe pressure toward the lett.
This movement of the piston D oscillates the
floating lever If' about 1ts pivotal connection
¢’ with the crank arm (, thereby moving the
piston valves toward the right, so that the
piston valve ¢® covers the ports 0° cutting ofi
further discharge of train pipe pressure,

such movement of the valves being insufii-
cient, however, for the valve ¢* to uncover

the ports 02 In order to apply the brakes
with greater force, the hand lever 1s moved
toward the left another notch, thereby mov-
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ing the piston valve ¢® sufficiently to uncover

the exhaust ports 0° which remain uncov-

ered until the additional reduction i train

pipe pressure is such that the expansion ot
the pressure in the supplemental reservoir

'~ will move the piston D toward the left, and

thereby again move the valve ¢* to close the

exhaust ports 0% The hand -lever may be

moved toward the left a number of times to
effect a succession of reductions 1n train pipe

Fl
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pressure, the necessary movement of the
hand lever being indicated by the notches in
the segment K. The capacity of the supple-
mental reservoir 1s of such a size that the
expansion of the air therein will exert a
sufficient pressure on the outer surface of
the piston D to move the same against a pre-
determined reduction in the train pipe pres-
sure to which the inner surface of the piston
D 1s exposed. After each movement of the
hand lever, the valve ¢® remains open until
the predetermined reduction in train pipe
pressure has been effected, after which the
preponderance of pressure to which the outer
surface of the piston D is exposed from the
supplemental reservoir will move the piston
D toward the left and thereby cause the
piston valve ¢® to close the exhaust ports b°.

Lmergency application.—Tor an emer-
gency application of the brakes, the hand
lever 1s moved toward the left until it en-

- gages the stop % at the end of the segment

KK and held 1n such position. This move-
ment of the hand lever moves the valve 2

to the left of the series of ports 4%, through”

the medium of the rock shaft ¢, crank arm
(r, floating lever I, link F? and valve rod «.
Train pipe pressure then quickly exhausts

to the atmosphere from the chamber AZ
through the ports 0% The position of the

piston valve ¢’ relatively to the ports 57 is

such that when the piston valve ¢® occupies
a position to the left of the ports 6% the
valve ¢” will still occupy a position inter-
mediate of the ports 6" and the exhaust
port 0° thereby preventing waste of pres-
sure from the main reservoir. _
Lelease position—In order to release the

brakes either after a service or emergency

application, the hand lever H is moved to-
ward the right in Ifig. 1, until it engages

This return of the hand lever reciprocates
the valve rod ¢ toward the right, through
the intermcdiate connections, until the pin
¢’ engages and unseats the valve N, where-
upon pressure 1s exhausted from the supple-
mental reservoir through the passage 1.,
valve seat #n” and exhaust port 4°. The pres-
sure to which the outer surface of the piston
D 1s exposed 1s consequently reduced, while
the pressure to which its inner surface is
exposed 1s 1ncreased, by reason of the free
passage of maln reservoir pressure through
the ports ¢’ into the chamber A% The pis-
ton D 1s consequently quickly moved to its
normal position at the right-hand end of
the cylinder A*, during which the piston
rod 1s automatically moved sufficiently to-
ward the left to permit the check valve N
to close, thereby discontinuing any further
exhaust of pressure from the supplemental
reservolr. After the pressure from the main
reservoir has passed directly through the

ports 0" to the train pipe chamber A? and |

.

-2

thence to the train pipe, long enough to
release the brakes, the hand lever is moved
toward the left a distance sufficient to move

the piston valve ¢* from a position at the

right of the ports 4" to a position interme-
ciate of the ports 5’ and 02,—as shown in
Fig. 2—thereby connecting the train pipe
with the main reservoir through the reduc-
g valve only. -

From the foregoing description, it will be
observed that I have invented an improved
engineer’s valve, in which the train pipe is
1 free communication with a chamber in the
vaive casing, in which the valve operating
means are located, and with which the valve
chambers and balancing piston cylinder are
1n direct communication.

It will be further observed that I have in-
vented an improved engineer’s valve which
is exceedingly simple in construction ; which
comprises parts which are subjected to little
wear and ave readily accessible; which may
be operated with little hand power; and
which may be quickly moved to the several
positions necessary to control the brakes.

‘While I have illustrated and deseribed my
invention with more or less detail, yet it is
to be understood that I do not consider that
my invention 1s restricted to any specific em-

podiment, but may be expressed in any phys-

ical forms coming within the terms of my
claims. '

I claim:

1. In an engineer’s valve, the combination

~with a casing comprising a chamber in com-

munication with the train pipe, of rigidly
connected piston valves for controlling the
connection of said chamber with the main
reservolr and with the exhaust, and means

ror actuating said piston valves located in

_ | 2G5 I said chamber.
the stop %" at the end of the segment K. |

2. In an engineer’s valve, the combination
with a casing comprising a chamber in com-
munication with the train pipe, of valve cyl-
inders communicating with said chamber,
alve mechanism within said cylinders for
controlling the connection of said chamber
with the main reservoir and with the ex-
haust, manually operated means for actuat-
ing said valve imechanism to connect said
chamber with the exhaust, and means lo-
catedd within said chamber for automatic-

ally actuating said valve mechanism to dis-

continue the exhaust of train pipe pressure
after a predetermined reduction thereof.
3. In an engineer’s valve, the combination
with a casing comprising a chamber in com-
munication with the train pipe, of rigidly
connected piston valves for controlling the
connection of said chamber with the main
reservolr and exhaust, a cylinder in free
communication with said chamber, a piston

in said cylinder exposed on one side to the
Ppressure 1n sald chamber, means for expos-

ing the opposite side of said piston to a
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“said piston and to said valve mechanism, and

balancing pressure, and means located In
said chamber connecting said piston and pis-
ton valves for automatically discontinuing
the exhaust of train pipe pressure aiter a
predetermined reduction thereof.

4. Tn an engineer’s valve, the combination
with a casing comprising a chamber in com-
munication with the train pipe, of alined
valve cylinders formed in sald casing on op-
posite sides of and in communication with
said chamber, one of said valve cylinders
communicating with the main reservoir and
the other of said valve cylinders communi-

cating with the exhaust, rigidly connected

piston valves in said valve cylinders con-
irolling the connection of said chamber with
the main reservoir and exhaust, and mech-
anism located in said chamber for automatic-
ally actnating said valves to discontinue the
exhaust of train pipe pressure upon a pre-
determined reduction thereof. _
5. In an engineer’s valve, the combination
with a casing comprising a chamber 1n com-
munication with the train pipe, of valve
mechanism for controlling the connection of
said chamber with the main reservoir and
exhaust, a cylinder in free communication
with said chamber, a piston in said cylinden
exposed on one side to the train pipe pres-
sure, a supplemental reservoir to pressure
from which the opposite side of said piston
ig exposed, means for charging said supple-

mental reservoir from said chamber, manu-

ally operated means for actuating said valve
mechanism to connect said chamber with
the exhaust, and means located in said cham-
ber operatively connecting said piston ancd

valve mechanism for automatically discon-

tinuing the exhaust of pressure from said
cylinder after a predetermined reduction of

the pressure therein.
6. In an engineer’s valve, the combination

with a casing comprising a chamber m com-

munication with the traln pipe, of valve

mechanism for controlling the connection of

said chamber with the main reservoir and
exhaust, a cylinder in communication with
said chamber, a piston in said cylinder ex-
posed on one side to the pressure in said
chamber, means for exposing the opposite
side of said piston to a balancing pressure,
a floating lever located in said chamber and
pivotally connected at its opposite ends to

manually operated means connected to said

lever intermediate of its ends for oscillating

the same about its pivotal connection with
said piston as a fulerum, such floating lever
being oscillated in an opposite direction
upon a predetermined reduction of pressure
in said chamber to actuate said valve mech-
anism to discontinue the exhaust of train
plpe pressure. | |

—

— e ——

‘diate of its ends, and
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7. In an engineer’s valve, the combination
with a casing comprising a chamber 1n com-
munication with the train pipe, of valve

mechanism for controlling the connection of

said chamber with the main reservolr andl

exhaust, & cylinder in communication with

said chamber, a piston in said, cylinder ex-
posed on one side to the pressure in sald
chamber, means for exposing the opposite
side of said piston to a balancing pressure,
a floating lever located in said chamber and
pivotally connected at its opposite ends to
said piston and to said valve mechanism, a
rock shaft extending through said chamber,
a crank arm fixed to said shaft and pivot-
ally connected to said floating lever interme-
manually operated
means for oscillating said rock shatt.

3. In an engineer’s valve, the combination
with a valve chamber in said casing com-
municating with the main reservoir and
train pipe, a second valve chamber in said
casing communicating with the train pipe
and with an exhaust port, valves in said
chambers, means operatively connecting said
valves for moving them simultaneously
either to connect the train pipe with the
main reservoir and disconnect the train pipe
from the exhaust or to disconnect the train
pipe from the main reservoir and connect
he train pipe with the exhaust, and actuat-
ing means located intermediate of and oper-
atively connecting said valves. '

9. In an engineer’s valve, the combination
with a casing comprising a chamber 1n com-
munication with the train pipe, of valve
cylinders located on opposite sides of and
communicating with said chamber, piston

valves located in said valve cylinders for

controlling the connection of said chamber
with the main reservoir and exhaust, a rod
intermediate of and rigidly connected to
said piston valves, a cylinder formed in said
casing and communicating at one end with
said chamber, a piston in said latter cylinder
exposed on one side to pressure 1n sald cham-
ber, a supplemental reservoir to pressure
from which the opposite side of said piston

is exposed, means tor charging said supple-

mental reservoir from sald chamber, and
mechanism located in said chamber oper-
atively connecting said piston and valve rod,
whereby upon a predetermined reduction ot
pressure in said chamber said valves will be
actuated to close communication between
sald chamber and the exhaust.

In testimony whereof, I have subscribed
my name. '

WILLIAM A. PENDRY.

Witnesses:
Gro. L. WinxiNson,
Axwa L. WarronN.
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