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To all whom 1T may concern:

Be it known that I, Axprew J. WISNER,
a citizen of the United States, residing aft
Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have invented
certain new and useful Improvements In
Air-Brake Systems, of which the following
is a specification. o |

My invention relates to air-brake systems,
and especially to that class wherein each car
of a train of cars is supplied with a com-
plete system whereby it may be operated in-
dependently of the other cars, the complete
system of each car being adapted to be cou-
pled with the systems of a number of cars
to work in conjunction therewith, and to be
controlled from one point.

Heretofore, in air brake systems oi the

class to which my invention relates, 1t has
been necessary to provide several different
connections between adjacent cars when two
or more cars were coupled together, in order
that the air-brake system of each car might
work in conjunction with the others.
The object of my present Invention 1s to
provide a simple and efficient air-brake sys-
tem of this class, and to dispense with all
connections between the cars of a train with
the exception of a single air or hose connec-
tion between each two adjacent cars.

The invention consists in the novel con-
struction and combination of parts hereinai-
ter fully described and claimed. -

Figure 1 is a longitudinal sectional view
of an air brake of a single car, embodying
my invention. Fig. 2 is a sectional detail
thereof as on the line 2—2, of Fig. 1. Iig. 3
is a side elevation of the air brake as cou-
pled together when applied to two adjacent
cars. - o

3 is the main air reservoir, 3* the auxiliary
reservoir, and 4 a pipe leading to the main
reservoir 3 dfrom the usual well known
pump, (pump not shown in the drawings),
by means of which air is automatically sup-
plied to the reservoir 3, as 1s common and
well known. -

Located at each end of the car 1s a con-
trolling valve 5, the valves 5, 5 being con-
nected by a pipe 6 which 1s In turn con-
nected to the main reservoir 3 by a pipe 7.
The valves 5, 5 are also connected by pipes
8, 8, to the main or train pipe 9. The valves
5, 5 are of common and well known con-

established between the pipe 8 and the open
air, or between the pipes 6 and 8 which es-
tablishes communication between the main
reservoir 3 and the train pipe 9, or the
valves 5, 5, may be closed to the open air, the
pipe 6, and the pipe 8.

10 designates the brake cylinder, and 11
the piston therein provided with the rod 12
which extends through the rearward head

of the cylinder 10 and is connected to the

usual brake lever 13. The area of the rear-
ward face of the piston 11 is somewhat less

than the forward face thereof, owing to the
piston rod 12.

the pressure on both sides of the piston be
equal, the excess of force against the for-
ward face of the piston will move the latter
to the rearward end of the brake cylinder.
After this operation takes place the brakes
are released. When, however, the pressure
in the forward end of the brake cylinder 1s
reduced below that in the rearward end
thereof, oreater pressure will drive the pis-
ton toward the forward end of the brake
cylinder. This latter operation effects the
application of the brakes.

The auxiliary reservoir, 8% and the brake

cylinder 10 are each operatively connected

to each other and to the train pipe by a se-
ries of air passages and valves by means of
which the maximum air pressure may be si-
multaneously introduced to the forward end
of the brake cylinder and the auxahary air
reservoir when the air pressure in the train
pipe is increased; thereby not only efiect-
ing the release of the brakes, but at the same
time charging the auxiliary reservoir with
the maximum pressure and by means of
which the air pressure in the forward end
of the brake cylinder may be discharged into

the open air when the pressure in the train

pipe 1s decreased, thereby permitting the air
in the auxiliary reservoir to enter the rear-
ward end of the brake cylinder and eifect
the application of the brakes. Thus 1t will
be seen that the brakes may be applhed or
released by increasing or decreasing the air
pressure in the train pipe, as described.

The casting forming the forward head 20
of the main reservoir 3, auxiliary reservoir
32 and the brake cylinder 10, is provided
with a chamber which is divided into two
compartments 14 and 15 by a piston 16.
The upper compartment 14 is in communi-

struction, whereby communication may be | cation with the train pipe 9 and the. lower
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compartment 15 1s in communication with
the auxiliary reservoir 32

Lhe rearward end of the brake cylinder 10
comniunicates with the auxiliary reservoir
3% by a port 30. Rising from the piston 16
1s a laterally perforated sleeve 17, to the
upper end of which and the piston is slid-
ingly fitted a vertically movable valve stem
18. This valve stem extends down through
a plug 19, screwed into the head 20 and the
stem 1s provided with two valves 21 and 22;
one 21 oi which 1s seated in the piston 16
and controls a passageway 23, and the other,
22, of which controls two passageways 24
and 25, leading from the forward end of
the brake cylinder 10 to the open air. The
passageway 23 15 adapted to register with a
passageway 26 leading to the main reservoir
3 and also with a passageway 27 leading to
the forward end of the brake cylinder,
whereby, when the valve 21 is unseated,
communication between the main reservoir 8
and the forward end of the brake cylinder
10 1s established.

Within the sleeve 17 and encircling the
upper portion of the valve stem 18, is a
spring 28 which, bearing against the upper
portion of the sleeve 17 and the top of the
valve 21, supports the piston 16 and seats
the valve 21 when the pressure within the
compartment 15 1s not sufficient to overcome
the action of the spring 28 and the pressure
against the bottom of the piston. The valve,
22, resting 1n its seat, supports the stem 18.

Leading from the auxiliary reservoir 32
ancd the compartment 15 is a passageway 29
which terminates against the face of the pis-
ton 16 directly below the passageway 26;
whereby, when the piston 16 is depressed
against the action of the spring 28, the pas-
sageway 23 will be opened by the valve 21
anc brought into register with the two pas-
sageways 26 and 29, at the same time regis-
tering with the passageway 27, thus estab-
lishing communication between the main
reservolr 3, the auxiliary reservoir 32, and
the forward end of the brake cylinder 10.

Kach end of the train pipe 9 is provided
with the usual hose coupling and valves
whereby the ends of the pipe may be closed
when but one car 1s being used, and whereby
either or both ends of the car may be cou-
pied with one or two adjacent cars when
the car 1s used in a train. These hose coup-
Iings and valves being common and well
known, I have not deemed it necessary to
1llustrate or describe the same herein.

When the parts occupy the position shown
1in the drawings, the brakes are released.

Assuming that the ends of the train pipe
are closed, the operation is as follows:—One
of the valves 5 is adjusted to close communi-
cation between the pipes 6 and 8, and the
other valve is manipulated to operate the
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brakes, the valve 5 is operated to discharge
alr from the train pipe 9 and thus effect a
reduction of pressure in the latter. When
the pressure in the train pipe is reduced be-
low that of the auxiliary reservoir 32, the
pressure 1n the latter will raise the piston 16,
anc therewith .the stem 18, and unseat the
valve 22, thereby opening communication be-
tweenthe forward end of the brakecylinder10
and the open alr, through the passageways 24
anc 25. The air pressure in the forward end
ot the brake cylinder being thus permitted to
pass to the open air, the pressure in the aux-
hary reservoir 8* passes through the port
50 to the rearward end of the brake cylinder
10 and moves the piston 11 forward to effect
the application of the brakes. The instant
the pressure in the auxiliary reservoir is
reduced to train pressure, due to the forward
movement of the piston and the escape of
alr from the forward end of the brake cylin-
der, the piston 16 and valve 22 drop by
gravity, thereby closing the passageways 24
and 25 and preventing the further discharge
of air from the forward end of the brake cyl-
mder and consequently the further move-
ment of the piston 11. Thus it will be seen
that the greater the reduction of train pipe
pressure, the more severe will be the appli-
cation of the brakes. When it is desired to
release the brakes, the valve 5 is manipu-
lated to establish communication between
the main reservoir 3, the train pipe 9 and
the upper compartment 14. The air pres-
sure entering the upper compartment 14 and
being 1n excess of the pressure in the auxil-
lary reservoir, acts upon the piston 16 in
a manner to depress the same against the
action of the spring 28, and thus open the
passageway 23 and bring the same into reg-
ister with the passageways 26, 27 and 29.
In this position the piston the main reservoir
3, the auxiliary reservoir 32, and both ends
of the brake cylinder 10 are in communica-
tion with each other. The pressure now be-
ing the same on both sides of the piston 11,
the latter, due to the greater area of its for-
ward face, 1s moved rearwardly, to release
the brakes. When the maximum pressure
has passed below the piston 16 the spring
28 raises the latter into engagement with the
valve 21, thereby moving the passageway 23
out of register with the passageway 29, and
leaving the auxiliary reservoir 32 and brake
cylinder 10 charged with the maximum pres-
sure. Thus it will be seen that before the
brakes can be released, the auxiliary reser-
volr will be recharged.

When the car is used in conjunction with
others In a train, the train pipes in each
car are in communication with each other,
as previously explained, and the valves 5
of each car are closed with the exception of
one valve for one car which valve controls

brakes. When it 1s desired to apply the | the brakes for the entire train. When a
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train is being controlled by this single valve,
the valve may be mampulated to estabhsh
communication between the entire train pipe
and the open air, in which case the air will
be discharged from the upper compartment
14 of each car to effect the application of
the brakes; and this valve may also be ma-
nipulated to establish communication be-
tween the main reservoir of its car and the
train pipe, to effect a depression of the piston
16 of each car and the consequent release of
the brakes of the entire train, and a recharg-
ing of the auxiliary reservoir of each car by
its own main reservoir, and the air pump
acting in conjunction therewith.

T claim—

1. In an air brake system, the combination
of the brake cylinder, its piston, and aux-
1liary air reservolr h‘wmo‘ communication
with one end of said cylmder a main air
reservolr, means for dlSCh‘lI‘glIlg alr from
the reverse end of the brale cylinder to
effect the application of the brakes, and
means for simultaneously estabhshmt}' COM-
munication between the main air reservoir,
the auxiliary air reservoir and said reverse
end of the brake cylinder to effect the re-
lease of the bralkes.

2. In an air brake system, the combination
of the brake cylinder, its piston, and aux-
i1liary air reservolr havmo communication
with one end of said cyhnder a main air
reservolr, means for dlschargmﬂ alr from
the reverse end of the brake cylinder to.eflect
the application of the brakes, a passageway
leading from the main alr reservoir, a pas-
sageway leading from the auxiliary air reser-
volr, a passageway leading from said reverse
end of the brake cylinder, a valve piston
having an opening therein to register with
snicd passageways, and means for moving
said valve piston to bring its opening into
and out of register with said passageways.
- 8. In an air brake system, the combination
of the brake cylinder, its piston, and aux-
iliary air reservoilr havi ng communication
with one end of said cylmder a main air
reservoir, means for dlSCh’l,I'OlIIO alr from

L ]
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| the reverse end of the brake cﬂinder to effect

the application of the brakes, a passageway
leading from the main air reservoir, a pas-
sageway leading from the auxiliary air reser-
volr, a passaoeway leading from the reverse
end of the bralke cylinder, a valve piston hav-
g an opening therein to register with said
passageways, means for Introducing air
pressure from the auxiliary reservolr against
one end of the wvalve piston to move its
opening out of register with said passage-
ways, and means for introducing air pres-
sure from the main reservoir against the
other end of said valve piston to move its
opening 1nto register with said passageways.

4. In an air brake system, the combination
of the brake cylinder, its piston, and aux-
iliary air reservoir having communication
with one end of said cylmder 8 maln alr
reservolr, a train pipe, a passageway leading
from the main air reservoir, a passageway
leading from the auxiliary air reservoir, a
passageway leading from the reverse end of
the brake cylinder} a valve piston having an
opening therein to register with said pas-
sageways, one end of said valve piston re-
celving pressure from the auxiliary reser-
VoIr, and the other end of said piston receiv-

ing pressure from the train pipe, a valve to

establish communication between the reverse
end of the brake cylinder and the open air,
said valve being operatively connected to
the valve plston, means for discharging air
from the train pipe to permit the pressure of
the auxiliary reservoir to raise the valve
piston and open said valve, and means for
introducing air pressure from the main Tes-
ervoir to the train pipe to depress the valve
piston to close said valve and bring the
opening in the valve piston into register with
sald passageways.

In testimony whereof I affix my signature
In presence oi two witnesses.

ANDREW J. WISNER.

Witnesses:

A. V. GrouPE,
Rarra H. GAMBLE.
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