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Patented June 13, 1905.

UNTTED STATES PATENT OFFICE.

JAMES F. McELROY, OF ALBANY,

GINIA.

NEW YORK, ASSIGNOR TO CONSOLI-
DATED CAR HEATING COMPANY, A CORPORATION

OF WEST VIR-

ENGINEER’S VALVE FOR AIR~BRAKES.

- SPECIFICATION forming part of Letters Patent No. 792,152, dated June 13, 1905.

Application filed November 1, 1904. Serial No, 230,932,

To all whom it may concern:

Beit knownthat LJames F. McELroY,a citi-
zen ot the United States, residing at Albany,
county of Albany, and State of New York,
have invented certain newand useful Improve-
ments in Engineers’ Valves for Air-Brakes, ot
which the following specification and accom-
panying drawing disclose as an illustration
one embodiment thereof which I now regard
as the best out of the various forms in which
the principles of my invention may be applied.

. Theaccompanying drawing representsa sec-
tional view of the engineer’s valve or con-
troller.

This invention relates to air-brake systems
for railways, and more particularly to the en-
gineer’s valve.

One objection to the systems in common use
hes in the difficulty of decreasing the pressure
of the brakes after they have once been set

without first filling the train-pipe and releas--

ing the brakes. In. Letters Patent Nos. 768,537
:;md 768,538, oranted to me, is described a sys-
tem w. 1ereby the pressure of the brakes may
be either increased or decreased by Slmpr
varying the train-pipe pressure without first
releasing the brakes and whereby the auxil-
iary reservoir is automatically kept filled to
a standard pressure determined by the train-
pipe pressure irrespective of whether the
brakes are set or released. The present in-
ventlon provides an engineer’s valve adapted
for use with that and other air-brake systems.

The preferred construction herein desecribed
as embodying the imvention includes the op-
eration of the primary admission and release
valves, interposed between the reservoir and
train-pipe, by air-pressure from the reservoir
and controlling this pressure by a relay-valve
mechanism similar to the primary valves, but
subject to the differential action of a spring
and the train-pipe pressure. The tension of

- this spring is varied by the position of the en-

gineer’s lever, and according to its tension
the train-pipe pressure will be greater or less,
for when the tension is changed the relay and
primary valves automatically readjust them-

selves until the train-pipe pressure has under-
gone a corresponding change.

*

11sa primary-valve casing containing cham-
bers 2 3, connecting by branches 4 5 with the

main air-supply reservolr and train-pipe, re-

spectively. A valve 6, closed by a spring 7
and reservoir-pressure, controls admission of
reservoir-pressure to the chamber 3 and thence
to the train-pipe, and a second valve 8 on the
same stem controls the release from the train-
pipe to the atmosphere. These valves are de-
nominated, respectively, the ““admission” and
“‘release” primary valves. '

The release-valve 8 seats at the mouth of a
duct 9, formed in the stem of a piston 10 and
branching toa chamber 11, located below said
piston and having an exhaust-outlet 12. A
spring 13 exerts upward pressure on this pis-

ton, and the piston works in a cylinder 14,

formed on top of the casing 1 and contalning
an air-pressure chamber 15 above the piston,
sald piston and cylinder constituting an air-
motor. On the side of the cylinder 14 1s
formed a casing 16 for the relay-valves, of
which 17 is the relay admission-valve, seated
by a spring 18 and controlling communication
between chambers 19 and 20. Chamber 19
connects by an open duct 21 (shown dotted)

‘with the chamber 2, and hence receives reser-

voir-pressure, while chamber 20 connects by
an open duct 22 with the piston-chamber 15.

23 1s the relay release-valve controlling the

release from chambers 20 15 to the atmos-
phere and seating at the inlet end of a duct
24, formed in a sliding stem or piston 25, said
duet branching to an exhaust-outlet 26 in the
casing. The stem 25 1s attached to a dia-

phmﬁ'm 27, on the lower side of which 1s an

alr-pressure chamber 28, communicating by
an open duct 29 (shown dotted) with the cham-
ber 3, and hence recelving train-pipe pressure.
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The upper side of the diaphragm 27 is loaded -

by a strong spring 30, exerting 1ts pressure
through a lower sliding saddle 31, and the
upper of said spring abuts against an upper
sliding saddle 32, the two saddles telescoping
on each other at 33. The position of the up-
per saddle. 1n a vertical path determines the
tension of the spring and is controlled by the
engineer’s lever 34, whose hub and the upper

- end of the spring-casing 35 have interengag-

Q0O

95




IC

L35

20

_30

35

40

45

5O

55

00

-5

ing screw-threads 36.

In the operation of this mechanism any in-
crease of air-pressure in the piston-chamber
15 tends to depress the piston 10, closing the
primary reiease-valve 8 and opening the pri-
mary admission-valve 6, thus opening the
reservoir to the train-pipe, so as to increase
the ailr-pressure in the latter. A decreased
pressure 1n the piston-chamber has the con-
trary efifect, tending to shut off the reservoir
from the train-pipe and open the latter to the
release-chamber11. Thisincrease or decrease
of pressure in 15 iseffected by the relay-valves
17 23 through a variation in the tension of
spring-30, controlled by the set in a-horizontal
arc ot the enginecer’s lever 34. Thus when

sald lever 18 moved to decrease the tension of-

the spring the train-pipe pressure in chamber
28 acting npwardly on diaphraem 27 tends:to

ralse the stem 25, opening release-valve 23

and allowing the admission-valve 17 to close,
thereby shutting -off the reservoir from pis-

ton-chamber 15 and exhausting the air-pres-

sure from the latter, thus in‘turn causing the

primary admission-valve 6 to close and tlie

primary release-valve 8toopen. An increase
in tension of the spring 30 has the contrary

effect, closing the relay release-valve 23 and

opening the relay admission-valve, whereby
reservolr-pressure 1sadmitted to piston-cham-
ber 15 and the primary admission-valve 6
opened and release 8 closed.
that the diaphragm always automatically as-
sumes a position which causes the train-pipe
pressure toequal:thespring-pressure. If, for

example, thespring-pressure be increased:with:
the.object of easing the brakes without throw-

ing them off, the lever 34 need merely be
moved to a position corresponding to the de-
creased pressure desired. The relay admis-

sion will then open and the release close and

the primary admission:and release will follow,
as dictated by the ensuing increase of pressure
in piston-chamber 15. The train-pipe pres-
sure thereupon increases until it canses relay
acmission-valve to.close.
valve will then open no farther.
does mot stop at this point: but train-pipe
pressure, tending to still further increase,
opens relay release and:decreases the pressure
in the piston-chamber to a point-allowing the
primary admission-valve to close.
finally reach equilibrium with the predeter-

maintain the primary valves closed.

the train-pipe pressuretend to fall from-drafts
thereon orfromleakage,the mechanism willau-
tomaticall y admit enough reservoir-air to the
train-pipe to restore the pressure without any
movementofihe engineer’slever. Toincrease
the set of the brakes, the tension of spring 52
65 isdecreased by a new set given to lever 34, and

An adjustable bear-
ing-piece 37 on the axis of the lever or handle !
- 34 abuts against the spring-saddle 32.

to give the said operating pressure.

The result is.

Primary admission-
The - action.

The parts

02,152

| the mechanism assumes equilibrium at a de-

creased train-pipe pressure. To throw off the
brakes, the spring is simply given a tension
which will admit a maximum pressure to the
train-pipe. It will be seen that the engineer’s
control of the train-pressure i1s accordingly
more powertul and: delicate than heretofore.

1t may also be added that animportant advan-

tageisgained by employing air-pressure to op-
erate the valves communicating with the train-
pipe and using the-adjustable spring merely
By this
means the engineer merely determines the
pressure to be maintained in the train-pipe,

while thework of raising orlowering the train-

pipe pressure iIsmechanically performed by the
power of the air-pressure. Thisleavesthe de-

termining apparatus used by-the engineer in-

dependent of the-actual valve operation re-
quired to raise or lower ‘the train-pipe pres-

sure, so that both the determining action and

the pressure-changing action may be per-
formedmoreaccurately, more positively, more
strongly, and more certainly.

What I claim as new, -and: desire to secure
by Letters Patent, 18—

1. An engineer’s:air-brake controller com-
prising in combination a train-pipe, air-actu-
ated primary-valve mechanism for increasing

and decreasing the pressure in said pipeto re-
lease and set the brakes, and a relay-valve
mechanism confrolling said primary-wvalve

mechanism.

2. An engineer’s air-brake controller -com-
prising 1n.combination a - train-pipe, primary
acdlmission and release valves: controlling the
pressure therein so as to release and
brales, an air-motor for operating saidwvalves,

and a relay-valve mechanism controlling said:
motor.

3. Am-engineer’s air-brake controller com-

prising in combination a train-pipe, a reser-
volr-chamber, a primary-valve mechanism
controliing the pressure in said train-pipe, an

air-motor for-actuating sald valve mechanism,

and a relay-valve mechanism controlling the

acimission of reservoir-air from said.chamber
to and. its release from.said air-motor.

4. An-engineer’s air-brake-controller com-
prising in.combinationa primary-valve mech-
anism-controlling the train-pipe, an air-motor

for actuating said mechanism, an admission-

valvebetween thereservoir andithe alr-motor,

and a release-valve for exhausting said air-
motor.

mined desired pressure in the train-pipe and |
enough pressure in the piston-chamber 15 to

Should:

5. An-engineer’s:alr-brake:controller com-

prising in combination.a primary-valve mech-
‘anism for .controlling the train-pipe pressure,

an air-motor for operating said mechanism,
means for operating said meotor by air-reser-

volr pressure, and a: relay-valve mechanism

controlling said motor.

6. An-engineer’s-air-brake controller com-
prising in combination atrain-pipe, a primary-
valve mechanism for increasing and decreas-

set the
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ing the train-pipe pressure, a relay-valve
mechanism controlling the primary mechan-
1sm, an engineer’s handle, and yielding means
interposed between said handle and relay-valve
mechamsm.

. An engineer’s air-brake controller com-
pr 1&3111;; in combination a primary-valve mech-
anism controlling the train-pipe pressure, a

relay - valve mechanism controlling the pri- |

mary mechanism, and manually - controlled
yielding means for variably loading said relay
mechanism.

8. An engineer’s alr-brake controller com-
prising in combination a primary-valve mech-
anism controlling the train-pipe pressure, a
relay -valve mechanism controlling the pri-
mary mechanism, manually-controlled yield-
ing means for variably loading said relay mech-
anism, and means whereby the train-pipe pres-
sure acts on sald relay mechanism opposﬂ;ely

to said yielding means.

9. An engineer’s air-brake controller com-
prising 1n combination a reservoilr and a train-
pipe, a primary admission and release valve
mechanism interposed between the two, an
alr-motor actuated by the reservoir-pressure
for operating said primary mechanism, a re-
lay-admission and release-valve mechanism
controlling said motor, a movable partition
actuating the relay mechanism, a chamber on
one side of said partition receiving the train-
pipe pressure, a spring pressing oppositely
on said partition, and an engineer’s handle for
varying the tension of said spring.

In witness whereof I have hereunto set my

hand, before two subscribing witnesses, this
27th day of October, 1904.

JAMES F. McELROY.

Witnesses:
Wirtriam A. MorrILL, Jr.,
ErnesT D. JANSEN.
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