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UNITED STATES

PATENT OFFICE.

SAMUEL H. HEGINBOTTOM, OF SAGINAW, MICHIGAN, ASSIGNOR OF ONE-
HALF TO STANFORD T. CRAPO, OF SAME PLACE.

VALVE FOR AIR-BRAKES,

SPECIFICATION forming part of Letters Patent No. 546,664, dated September 24, 1895.
Application filed April 30,1894, Serial No, 509,605, (Nomodel.)

Lo all whom it may concern:

Be it known that I, SAMUEL H. HEGINBOT-
TOM, a citizen of the United States, residing
atSaginaw, E.S.,in the county of Saginawand
State of Michigan, have invented a certain
new and useful Valve for Air-Brakes; and I
do declare the following to be a full, clear,
and exact description of the invention, such
as will enable othersskilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the letters and figures of refer-
ence marked thereon, which form a part of
this specification.

My invention is an attachment to the air-
brake mechanism of a’ locomotive which
makes possible certain modifications of the
triple-valve construction and mode of opera-
tion, '

The attachment or improvement herein-
after described radically effects the working
of the driver-brake and furnishes the follow-
ing distinet advantages, viz: It is an auto-
matic detector of the stopping of the pump
or any loss of pressure which will bleed the
train reservoirs, but still not be sharp enough
to move the triple valves and set the brakes.
It permits the reservoir of the engine-brakes
to be filled almost instantly and maintains
under all circumstances the maximum effect-
iveness of this brake. It provides for an au-
tomatic action of the driver-brakes simulta-
neous with the train-brakes when the engi-
neer’s valve is thrown to emergency position.
This makes the emergency-stop doubly effect-
ive, because of the instantaneous response of
the brake on which the engineer is not aceus-
tomed to rely. It saves wear and tear of the
engine, because the driver-brake will not be
set on usual service stops. Itcauses the train
to be brought to a stop with greater smooth-
ness and prevents the slack from running up
to the engine.

This apparatus consists of what is called
a “driver-brake-retaining valve,” which is
situated between the train-pipe and triple-
valve piston and adapted to allow the free
passage of air from the train-pipe through the
triple-valve, but to resist the backward flow

and 4’ the valve-chamber,

of the train-pipe by means of springs until
the pressure from the lower side of the triple-
valve piston overcomes the springs. Operat-
ing in conjunction with this retaining-valve
is my improved driver-brake triple-valve pis-
ton, in whieh, in order to permit the driver-
brake piston-valve reservoir to charge more
quickly,Tincrease the number of ports around
the piston and move the piston below the ports
by a spring when the reservoir is filled.

Inthe drawings, Figure 1 is a sectional view
of the apparatus and triple valve with im-
proved piston and ports. Fig. 2 is a perspec-
tive of the retaining-valve piston. Fig. 3 is
bottom view of the valve. . Fig. 4 is a sec-
tional view of my improved triple-valve pis-
ton. Fig. 5is a sectional perspective show-
ing the retaining-valve in position when the
brake is set, also showing another form of
the retaining-valve piston.

A is the triple-valve casing. B is the cas-
ing containing the retaining-valve, which I
place somewhere between the train-pipe and
the triple-valve piston. The channel 5 is
connected to the train-pipe and conveys the
air to the driver-brake-retaining piston-valve,
as shown in Figs. 1 and 5. In Fig. 1 two
channels 5 and 5’ are shown, the channel 5
being lower and nearer to the piston-ports.
The channel 5’ is above 5 and nearer to the
valve-seat. There may be two or more of
these channels 5’ in order to afford a freer
movement of the air from the triple-valve
chambers.

6, 7, and 10 is a channel conducting the air
tothetriple-valve casing A. B contains, also,
a cylinder-chamber 4, in which is a piston D
and valve E. Cis the lower or bottom cap
of this cylinder and contains a central an-
nular hole C’, receiving a spiral spring 1,
which extends beyond the inner edge of the
cap and against the piston D, holding it to
its extreme upper throw. The set-serew '’
in the lower end of the bottom cap,as shown
in Fig. 1, extends into the annular hole ¢’

against the spring 1, and by it the tension of.

the spring may be regulated.
4 is the chamber containing the piston D
The piston-cham-
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ber 4 is much larger than the valve-chamber
4’ the head of the piston D closing the open-
ing into the smaller chamber 4’.

The piston D has in its head a central an-
nular orifice D’, adapted to receive the wing
E’ of the valve E, which occupies the cham-
ber 4’. In the piston D are ports D/, passing
from the outside into the central orifice.
These ports are conneeted with the channel
when the valve is closed and conduct the air
into the orifice D’. In order to permit the
ready flow of air to the valve E, the piston D
may be provided with a circumferential groove
D’" in the plane of the ports D”/, permitting
the air to pass around the piston along the
groove to all the ports. TFig. 5 shows another
form of the piston D. This piston does not
contain the ring D’/’, and instead of a num-
ber of ports D'/, as shown in Fig. 2, it has but
one port D’/ passing entirely through the end
of the piston. It leads to the chamber D’
and is directly opposite channel 5 when the
brakes are not set, thus permitting the air to
pass freely from train-pipe 5, through port D’’,
into chamber D’, then around valve E into
channel 6, leading to the reservoir. The back-
ward flow from the reservoir through ehannel
6 will strike upon the head of the piston and
valve and force it downward, when a certain
number of pounds pressure isobtained, thus
allowing the air to pass freely around the
valve, above the top of the piston, and out
through chamber 5. As many ports may be
provided as desired.

E is the valve previously mentioned, rest-
ing upon the piston-head, with its wing I/ in
the orifice D’ of the piston-head, as deseribed.
When resting upon the piston-head, no air
can pass from the train-pipe through the
triple valve; but under even a small pressure
from the train-pipe the valve will be opened
and the air pass through and into the chan-
nel 6, leading to the triple valve and reser-
voir. When the reservoir is filled, the press-
ure being equalized, the coiled spring 2 be-
tween the valve-head and the end of the
chamber 4’ will eclose the vaive, which will
remain closed so long as the pressure in the
channel 6 equals the pressure in the channel
5. Itis obvious that if the pressure in the
train-pipe be increased it will again open the
valve and fill the triple-valve chamber and
reservoir; but when the pressure in the train-
pipe is lowered the valve remains in its seat—
in fact is held there by the pressure from the
channel 6—and when the pressure from the
train-pipe is sufficiently decreased for the
pressure from the channel 6 to overcome the
resistance of the spring1 the piston D will be
forced down upon the spring, thereby open-
ing up a free passage for the air from the
triple-valve chamber around the valve I,
through the channels 5’, to the train-pipe. In
order that the backward flow from channel 6
may be immediate when the spring 1 is de-
pressed, I provide the channels 5’, leading
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from the upper part of chamber 4, so that a
very slight depression of the spring will force
the piston by these channelsand open an exit
for the air. It is also seen that when the
pressure underneath the piston D has been
sufficiently reduced to press down the spring
1 the piston D will leave its seat, and the
pressure in channel 6 will then extend into
the top of chamber 4 and press on the larger
surface of the piston D, which will accelerate
the movement downward, opening the pas-
sages 5’, which will allow the air in ehannel
6 to escape and move the triple valve and set
the brake. Itisobviousthatthespringlcan
be made to resist the pressure of any num-
ber of pounds desired, and that not until the
pressure in the train-pipe has been reduced
below that nuinber of pounds can the driver-
brakes be set.

G is the piston of the driver-brake triple
valve, having on its stem the ordinary slide-
valve I, moving with it and having ports and
passages governing ports and passages 17 and
8,9,and 11 in the casing leading to the brake-
cylinder and passage 13, to the atmosphere.

18 is a port like that now in triple valves
and extending a like distance below the pis-
ton G when the air is equal on both sides of
the piston and the spring S is extended. 15
is a port or ports much larger than 18, which
when the air is equal on both sides of the pis-
ton G and spring S extended are completely
covered by piston G; but when the pressure
is on the under side of piston G and spring
S ecompressed by the piston these ports are
opened, allowing a large passage for the air
upward.

H is an auxiliary device loose on the piston-
stem and seated against the cylinder-shoul-
ders when the piston is up and allowing the
piston to move independent of it for alimited
distance, as when actuated by the spring S,
hereinafter described. 16 are ports on the
edge of this auxiliary device II. In a recess
T’ in the under side of the auxiliary device I
and between it and the piston and bearing
against each is a spring 8, which separates
the auxiliary device I from the piston when
not under pressure. The object of placing
this spring S between the auxiliary device 11
and the piston G is, as previously stated, to
allow the. piston to rise slightly when the
pressure is on the under side, and thus open
the large ports 15, through which the reser-
voir is almost instantly filled, and when the
pressure is equalized to again put the piston
in such a position where the ports15 areclosed,
when it will have its usual sensitiveness to a
decrease in pressure in channel 6. Itisafter
the brakes on the train and the engine have
been set and the engineer throws his lever to
release the brakes that the operation of this
auxiliary device becomes effective. When
the brakes are released, the air from the main
reservoir passes at once through the retaining-
valve herein described and through the large
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ports around the triple-valve piston and fill-
ing the auxiliary reservoir before the air has
commenced to pass into the reservoirs on the
balanceof the train, the engine-reservoirbeing
so much nearer the seat of pressure. Assocon
as the engine auxiliary reservoir is filled,
which actual test demonstrates to be in eight
seconds, the piston is moved by the spring 8
below the large ports. The driver-brake is
now effective and is the only brake on the
train that can now be used by the engineer,
should emergency require it. It is obvious
that the pressure in the train-pipe will be
gradually reduced as the reservoirs on the
different cars are being filled. This reduction
would ordinarily set the driver-brake again;
but the retaining-valve heretofore described
preveuts this by holding the pressure in the
auxiliary reservoir, as heretofore described.
The first rush of air from the main reservoir
will fill the locomotive auxiliary reservoir,
and should the pump give out now, as it is
most liable to, if at all, the engineer would
have a brake at his command, as we have seen.
As previously stated, the retaining-valve may
be adjusted to resist any number of pounds
backward pressure desired, and that not until
that namber of pounds pressure has been re-
duced in the train-pipe will the driver-brake
be set, so that it is obvious that the engineer
making service stops can hold in reserve his
driver-brake; but should emergency require
it he can by the sudden exhaustion of the
train-pipe apply all the brakes on the train,
in which event the driver-brake would oper-
ate first on account of its nearness to the ex-
haust-valve,

It is obvious that the retaining-valve mech-
anism and easing canbe so adjusted that the
engine-brake can be gradually set for service
stops, instead of with full pressure on the first
application, as described herein.

Any change in the mechanism described
suggested by mechanical skill can be made
without departing from the principle of my

invention. Therefore I donot confine myself.

to the special form and arrangement of parts
shown and described.

Having thus described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. In an automatie air brake mechanism,
means in theengine brake mechanism for de-
tectingaloss of pressurein the train pipe, com-
prising a valve located in the brake operat-
ing mechanism on the engine and between
the train pipe and the engine triple valve pis-
ton chamber, with valve ports opening into
the train pipe connection and the triple valve
piston chamber, the valve adapted to resist a
moderate reduction of pressure in the train
pipe and to discharge air into the train pipe
when its resistance has been overcome by the
pressure in the piston chamber.

2. In an automatic air brake system, means
located in the brake mechanism for auto-

matically detecting leakage in the train pipe
comprising an intermediate piston valve lo-
cated in the passage way leading to the train
pipe from the engine triple valve chamber
and adapted to allow the passage of air to the
brake operating device of the engine and to
prevent the backward flow thereof until the
pressure of the train pipe is reduced to a cer-
tain degree, when the valve will be operated
and discharge air from the brake triple valve
piston into the train pipe, substantially as
deseribed. '

3. In an automatic air brake system, a pis-
ton valve located in the-main passage from
the engine triple valve chamber to the train
pipe, adapted to allow the passage of air to
the brake triple valve chamber, and to resist
by means of springs the backward flow of air
into such passage, substantially as deseribed.

4. In an automatic air brake mechanism a
piston held to its extreme throw by a spring
and a check valve arranged in the head of
the said piston, the said valve held to its seat
by a spring, portsleading from the side of the
piston chamber to the valve seat, all in a cas-
inglocated intermediate of the train pipe and
the triple valve piston chamber, and having
passages leading from the train pipe to the
piston chamber and from the check valve
chamber to the brake mechanism.

5. In a brake mechanism, the combination
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withthe train pipe the triple valve and reser- -

voir, of a casing containing a valve mechan-
ism arranged intermediate of the train pipe
and the valve mechanism consisting of a pis-
ton held to its extreme throw by a spring and
a check valve arranged in the head of the said
piston, the valve held to its seat by aspring,
ports leading from the side of the piston to
the valve seat, the passagein the casing lead-
ing from the train pipe to the piston chamber
and through the valve chamber to the brake
operating mechanism, substantially as de-
scribed. :

6. In an automatic air brake mechanism
the combination with the train pipe, the
triple valve and reservoir of the retaining
valve mechanism between the train pipe and
the brake operating mechanism, a triple valve
chamber having large portsand the auxiliary
mechanism on the triple valve piston con-
sisting of theloose collar H having edge ports
and the spring between the collar and the
piston whereby the piston will be actuated by
and cover the large eylinder ports when under
equal pressure, substantially as deseribed.

-7. In a brake mechanism, the combination
with the triple valve chamber having the
long and short ports 18 and 15 respectively,
of the piston, the triple valve, and the loose

“collar H, having edge ports 16, the spring S

between the collar and the piston, separating
them when under equal pressure and thereby
closing the shorter ports 15, by the piston,
substantially as deseribed.

8. In an automatic air brake system, the
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combination with the mechanism described
for filling the brake reservoir quickly, con-
sisting of a triple valve chamber having large
ports permitting the air to freely pass around
the piston to the auxiliary reservoir, means
for actuating the piston by and cover the
large ports when the reservoir is filled, of a
retaining valve between the triple valve pis-
ton and the train pipe adapted to resist the
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pressure from the triple valve chamber when io

the pressure in the train pipe is reduced.
In testimony whereof I aflix my sigvature
in presence of {wo witnesses.

SAMUEL . HEGINBOTTOM.
Witnesses:

A. H. SWARTHOUT,
S. T. Craro.




