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- UNITED STATES

Patent Orrice.

-r wma o T —— |

ALBERT M. WILLETS, OF CAMDEN, NEW JERSEY.

AIR-BRAKE.

SPECIFICATION forming part of Letters Patent No, 561,301, dated June 2, 1896.
| '.Ap-plicﬂﬂ_ﬂn ﬂleld January 30, 1896, Serial No. 9 7.7:421-&. (No mndél.) I

1o all whom it may concern: - |
Be it known that I, ALBERT M. WILLETS, a
citizen of the United States, residing at Cam-

den, county of Camden,._and State of New Jer-
sey, have invented a new and useful Improve-
ment in Air-Brakes for Trains, of which the

following is a full, clear, and exact deserip-
tion, reference beinghad to the accompanying
drawings, which form a part of this specifica-
tion. | | | "
My invention relates to certain changes in
and additions to the present air-brake sys-
tem; and, broadly considered, it consists in,
first, providing for the admission of train-
pipe air from the train-pipe to the auxiliary
reservoir independent of - the valve mechan-
Ism on the cars; second, providing that the
car-valve mechanism shall control only ports
or openings from the auxiliary reservoir to
the brake-cylinder and from the brake-cylin-
der to the atmosphere; third, providing an
independent auxiliary train-pipe connecting
directly with the brake-cylinder of each of

the cars, and by means of the engineer’s

valve the auxiliary train-pipe may be con-

nected either with the main train-pipe or the

atmospbere; fourth, constructing the car-
valve mechanism so that when the pressure
1s equalized on both sides of said valve the
valve will be forced to its dead-point.

1 will first describe the -embodiment of my

invention illustrated in the accompanying
drawings and then set out the invention in

the claims, although I desire it to be dis-
tinctly understood that I do not intend to
limit myself to the specific embodiment of
my invention shown in the drawings, except
wherein the same may be specifically claimed.

In the drawings, Figure 1is a diagrammatic
side elevation of the connections of the en-
gineer’s valve and one car. Fig. 2 is a ver-
tical longitudinal section from the valve D,
showing it in the release position. Fig. 3 is

a similar view showing ‘it at the dead-point.
Kig. 4 1is also a similar view showing it in the

position in admitting air to the brake-cylin-

~der Trom the auxiliary reservoir. Tig. 5isa

vertical transversesection through the brake-
cylinder and the valves ¢® and iit, showing

the valves in their normal position. TFig. 6
18 a similar view of the valves when both are
closed. Fig. 7isalso a similar view with the

valve g° open. Fig. 8 is a horizontal section
of the engineer’s valve, line 5 5 of Fig. 10.

Fig. 918 a similar view on line ¢ 6 of Fig. 10.

IFig. 10is a vertical transverse section on the
line 4 4 of Fig. 8. Ifig.111is a similar view on
the line 7 7 of Fig..9. "
A is the main train-pipe of the air-brake
system; b, a pipe leading from the main pres-
sure -reservolr; C, the auxiliary reservoir

‘which is carried by each of the cars: D, a

valve mechanism carried by each of the cars;

K, the brake-cylinder, also carried by each of
the cars. S . o

The tmin-pipe A extends from the engine
to the end of the ftrain of cars, being con-

60

nected by flexible hose-couplings a, of the

ordinary construction, where it passes from
car to car. - -
_Fis a branch pipe at each car connecting
the train-pipe A with one side of the valve
mechanism D corrésponding to the car.
J1s a cock of ordinary construction to en-
able the pipe I to be cut off from connection
with the train-pipe A. From the pipe I, be-

tween the train-pipe and valve mechanism, a

directly to the auxiliary pressure-reservoir C
corresponding to said car. Upon this pipe
F'is the check-valve f’, which is adapted to

pipe I of smaller diameter than pipe F leads

open in one direction only—to wit, toward
the reservoir C. From the reservoir C a pipe

C’ leads to the valve mechanism D on the side
opposite to that of pipe F. The valve mech-

.anism D consists, essentially, of a cylinder

d, a piston d’', which substantially fills the
cylinder, except at portions ® d3. 1In the

‘chamber are two ports d* d°, port d* leading

directly to a pipe d7, passing to the hrake-

cylinder E. |

(” is a port connected with pipe d¥, leading
to the atmosphere.
are cocks adapted to close
pendent of the valve. -

When the piston d is in one position, (see

sald pipes inde-

Ifig. 3,) it 1s at its dead-point and no connee-

tions are open. In the position shown in

Fig. 4 connection is made between the pipe
C"and pipe d’, and when in the position shown
in ¥ig. 2 connection is made between ports
d* and d?. ' -

- There is connected with the piston d' a
spring d°, which in one position is compressed

Upon the pipes d” and *
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against the end wall of the cylinder d, for a
purpose hereinafter described. | -

~ In addition to the train-pipe A, I provide a

second pipe G, extending from the engine o
the end of the train. Thispipelcalla *“ com-
pound and reducing pipe,” for reasons which
will hereinafter appear.

~at each car a flexible hose connection a', as

o

20

~valves ¢’ through the pipe £, entering a cyl-
In this eylinder is a port h'° to the
‘atmosphere, and a piston /i?, which in its ele-
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in the main train-pipe connections hereinbe-.

fore described. This pipe G has a connec-

tion, by means of a pipe g, at each car di-
rectly with the brake-cylinder K. This pipe

g passes through a valve ¢’, the construction

and purpose of which will hereinafter be de-
scribed, and has a by-passage ¢*around sald |

valve ¢, controlled by avalve ¢® (See I'igs.
5, 6, and 7.) -

' H is the train-signal pipe passing from the |

engine and connected with the main pressure-
reservoir and controlling a pneumatic signal
in the well-known manner. Connection 1is
made between this pipe I and each of the

inder /.

vated position covers said port and in its de-
pressed position leaves it open. Connected

to this piston A?is the rod /i, which 1s con-
nected with the valve /% having the passage

R in the elevated position of piston /*. The
passage h® registers with the pipe ¢g. - Coiled

around the piston-rod /3 above the valve /%,

is a spring A"

The valve ¢® is an ordinary piston-valve
with the passage ¢°, which in one position
registers with the by-passage ¢* and in the
other position the solid portion of the piston-
valve ¢° closes said passage. The piston-rod
g% projects upward in alinement with and sur-
rounds the piston-rod /%, the piston-rod ¢° be-
ing above the piston-head /i*. The coil-spring
hot which is around the piston-rod /v%, rests
one end against the piston head or valve /*
and the other end against the piston head or
valve ¢5. When the valve ¢° is closed, the
piston-rod ¢° is above it.

Connected to the piston-rod /¢’ is the leat-
spring 2%, In the piston-rod ¢°is aslot ¢, in
which, when the piston-rod ¢"is pressed down-
ward—that is, when the valve 1s opened—
the spring 2° rests and makes connection
between the piston-rods A’ and ¢°. When
the piston-rod /°is elevated. both the piston-
rod /% and the piston-rod ¢* are elevated un-
til the spring ¢° attached to the casing, en-
ters the slot ¢. The spring ¢° being stronger

“than the spring /' forces said spring out of

60

the slot, releasing connection between piston-
rods A? and ¢°.

In Fig. 6 1 have shown the arrangementin
which both the valve /i* and the valve ¢° are
closed. In Fig.7 1 haveshown the condition
which exists when the valve /i* is closed and
the valve ¢® open. In this case, as may be
seen and as before described, when the valve
ht is moved to open it closes the valve ¢° and
releases connection between the valve con-

This pipe has also

561,301

nections of valves ¢ and ' and brings the

valveinto the positionshownin Ifig. 5. From

this it may be seen that under ordinary con-

ditions the valve htis kept open by means of
the pressure from the train-signal pipe, and
thus if for any cause the train should part
the valve will close connection from the brake-
eylinder. If for any reason the valve should

fail to be operated by the train-signal pipe—

7. e., the valve should become stuck—the port

75

h%would be open and air would exhaust from

‘the train-signal pipe around the piston /v* and
operate the pneumatic signal, so that the en-

oineer could come and fix the valve.
~If by any chance the train-signal-pipe alr

should give out or the valve /*should perma-

nently cease to work, then the enginecr op-
erates the valve ¢ so as to open sald valve

and allow connection through the by-passage
“¢g*. When the valve is again repaired, so that
“the valve I* will be operated by the pressure

from the train-signal pipe, the valve ¢° will
be automatically closed.
In cases where there is no train-signal-pipe

equipment I connect the chamber of cylinder

', by means of the pipe /', with the main
train-pipe A. (See Fig.1.) .
From the main pressure-reservoir a pipe b

leads to the chamber )’ of the engineer’s valve

J,which is a rotary valve and seat. In the
valveisthrough-port j,connecting with cham-
ber b', which can be brought to register with
the port 7', connecting with the train-pipe A.
- The auxiliary pipe G terminates in the
chamber IC in the engineer’s valve, which
chamber is in connection with the port &
through the valve-seat, and by turning the
valve the port & may be brought into connec-
tion with a port &', which is a bridge-port con-
necting in that position the port & with the
port k% leading to the atmosphere. 'T'he
bridge-port &* can be brought into position 1o
connect port 7 and port 73, the latter port lead-
ing to the auxiliary train-pipe chamber I.

L is a pipe leading from the pipe 0 directly
to the compound and reducing pipe G, inde-
pendent of the engineer’s valve J. This pipe
is controlled by a cock [, normally closed.
(See IFig. 1.)

Theoperationisas follows: Ininitialcharg-
ing the engineer’s valve is turned so that the
reservoir-pipe 0 is brought into connection
with the train-pipe A, 1in which case the reser-
voir-air is pumped directly into the auxiliary
reservoir. The pipe Tt being larger than the
pipe I/, the air first rushes into the cylinder
D against the valve or piston c, forcing 1t to
the left, hringing it into the position shown
in Fig. 2, in which the connection between
the ports d* and d° are connected, and what-
ever air isin the brake-cylinder is exhausted.
The reservoir then receives air directly from
the train-pipe and continues to receive 1t, the
air passing into the reservoir and out by the
pipe (' to the opposite side of the cylinder d,
creating a balance-pressure on both sides of
the piston d’. Now in order to make a brake-
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application I connectthe train-pipe A and the

pipe G by means of the engineer’s valve, as
hereinbefore described, which causesa reduc- |
tion of pressure on the piston d’ at the side of |

the pipe F, and the piston d' moves so as to
make connection between the pipe ¢/ and the
pipe d’. The auxiliary- reservoir air then
passes into the brake-cylinder. Also, as the
reduction is made by connecting the train-
pipe A with the pipe G, the latter being in
direct connection, as before described, with
the brake-cylinders of each car, the train-pipe
alr also passes into the brake-cylinder of each
car, adding its pressure to the pressure of the
auxiliary reservoir. The movement of the
piston d’, after the spring d°has come in con-

tact with the end of the ceylinder d, is made

agalnst the spring, compressing the spring,
and the moment the pressure on each side of
the piston d’ becomes equal the spring acts
and moves the piston back to a position which

will be a dead position—that is to say, will

cover and close the ports. (See Fig.3.) When
for any cause too great pressure has been ap-
plied to the brake-cylinder and the train is
being brought to a stop too quickly on ap-
proaching a station and it is necessary to

prevent this too-rapid stopping of the train,

under the system now in use it would be neec-
essary to exhaust the air from the brake-cyl-
inder through the car-valve, to recharge the
reservolr, make another reduction, and apply
the brakes a second time, when the same
trouble might again occur. Again, between
the first application and the second applica-
tion the momentum of the train might be
sufiicient to carry it too far. By my arran ge-

ment, under such conditions, I can simply,

by turning the engineer’s valve so that the
pipe G is connected with the atmosphere, re-
duce the pressure in the brake-cylinder to
any desired point, and thus allow the train
to assume any desired momentum sufficient
to carry it to the desired stopping-point with-

out, in many cases, adding any additional
pressure. Again, by this arrangement, in-

stead of making a reduction to apply the

brakes and losing the air-pressure, as in the

ordinary case where the reduction is made to
the atmosphere, by making the reduction, as
in my invention, to the compound and reduc-
Ing pipe G, train-pipe air becomes effective
in applying the brakes, and thus, so far as
applying the brakes is concerned, I can do.so

without losing any of the effective train-pipe

pressure. DBy this construction also, which

differs from the air-brake systemsnow in use,

the auxiliary reservoir is charged independ-
ent of the valve on the cars, and as a conse-
quence can be charged much more quickly.
This becomes very important where succes-

- sive stops have to be made, or where the auxil-

1ary pressure isconstantly becomin g reduced
and it is necessary to recharge it. I can also
by this construction, as may be seen, charge
the reservoir without in any way being con-

trolled by the movement of the valve. In

 the ordinary construction it is necessary in

order to charge the reservoir to exhaust the

air from the brake-cylinder, which is not nec--

essary in my case, and it is very advisable in
some cases to be able to charge the auxiliary
reservoir without exhausting the air from the
brake-cylinder—such, for instance, where
long and steep grades are encountered. In
this case the cock upon the pipe 8 may be
closed, in which case, even when the engi-
neer’s valve is operated to connect the pres-
sure-supply with the train-pipe, no loss of
pressure will occur in the brake-cylinder, and
yet the auxiliary reservoir can be recharged.
I'his is not feasible with the ordinary air-
brake constructions now in use, for the rea-

son that the exhaust fronr the brake-cylinder

through the valve is the only means for regu-
lating or clearing.the brake-cylinder of air,
while in my case I can absolutely regulate
the pressure in the brake-cylinder by con-

nhecting the compound and reducing pipe with

the atmosphere. | |
In case the valve mechanism should become
defective, in my construction I can cut it off
by closing the cock f and the cock on the pipe
d’, eliminating the valve and auxiliary reser-
voir of that car, and use the auxiliary reser-

volr in the other cars and the train-pipe to

charge the brake-cylinder in the car where
the valve is defective. If for any reason the
train-pipe itself should become defective, I
can, by admitting pressure directly from the
reservoir through the pipe L and cock I to

the pipe G, operate the brake-eylinders on

the direct-pressure system. - |

Having now fully deseribed my invention,
what I claim, and desire to protect by Letters
Patent, is— | I

1. In an air-brake system, in combination,
a source of pressure supply, a train-pipe, an
auxiliary reservoir, and brake-cylinder car-
ried by the car, connection between said train-
pipe and auxiliary reservoir, a valve carried
by the car, connection between one side of
said valve and the train-pipe, and between
the auxiliary reservoir and the other side of
sald valve, said valve controlling connection
between the auxiliary reservoir and the brake-
cylinder, and adapted when the train-pipe
pressure 1s reduced to move to open said con-
nection, a second pipe, cohnection between
said last-mentioned pipe and the brake-cyl-
inder independent of the car-valve, an engi-
neer’s valve adapted when operated to con-
nect the train-pipe and the main pressure-
reservoir and train-pipe and said second pipe.

2. In an air-brake system, in combination,
a source of pressure supply, a train-pipe, an
auxiliary reservoir and brake-cylinder car-
ried by the car, connection between said train-
pipe and auxiliary reservoir, a valve carried
by the car, connection between one side of
said valve and the train-pipe, and between
the auxiliary reservoir and the other side of

sald valve, said valve controlling connection

between the auxiliary reservoirand the brake-
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eylinder, and adapted when the train-pipe
pressure is reduced to move to open said con-
nection, a second pipe, a normally open con-
nection between said last-mentioned pipe and
the brake-cylinder independent of the car-
valve, an engineer’s valve adapted when op-
erated to connect the train-pipe and mailn
pressure-reservoir, and said second pipe and
the atmosphere, and mmeans to reduce the
pressure in the train-pipe.

3. In an air-brake system, in combination,
a source of pressure supply, a train-pipe, an
auxiliary reservoir, and brake-cylinder car-
ried by the car, connection between said train-
pipe and auxiliary reservoir, a valve carried
by the car, connection between one side of
the valve and the train-pipe, and between

 the auxiliary reservoir and the other side of

20

said valve, said valve controlling connection
between the auxiliaryreservoir and the brake-
cylinder, and adapted when the train-pipe

- pressure is reduced to move to open said con-
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nection, & second pipe, connection between
last-mentioned pipe and the brake-cylinder,
independent of ‘the car-valve, an engineer’s
valve adapted when operated to connect the
train-pipe and main pressure-reservoir and
train-pipe and said second pipe, and means
to connect the second pipe direetly with the
pressure-supply. | |

4. In an air-brake system, in combination,
a source of pressure supply, a train-pipe, an
auxiliary reservoir, and brake-cylinder car-
ried by the car, connection between said train-
pipe and auxiliary reservoir, a valve carried
by the car, connection between one side of
said valve and the train-pipe, and between
the auxiliary reservoir and the other side of
said valve, said valve controlling connection
between the auxiliaryreservoirand the brake-
cylinder, and adapted when the train-pipe
pressure is reduced to move to open said con-
nection, a second pipe, connection between.
said last-mentioned pipe and the brake-cyl-
inder independent of the car-valve, an engi-
neer’s valve adapted when operated to con-
nect the train-pipe and main pressure-reser-
voir and train-pipe and said second pipe and
connect the second pipe with the atmosphere.

5. In an air-brake system, in combination,
a source of pressure supply, a train-pipe, an
auxiliary reservoir,brake-cylinder, and valve
carried by the car, connection between one
side of said valve and the train-pipe, connec-
tion between the other side of said valve and
the auxiliary reservoir, said valve controlling
the connection between the auxiliary reser-
voir and the brake-cylinderand adapted when
the train-pipe pressure is reduced to open
connection between the auxiliary reservoir
and brake-cylinder, a spring on the piston of
said valve adapted to be compressed against
the end of said valve-chamber, the arrange-
ment being such that when the pressure on
opposite sides of the valve is equal and the
spring in compression, the spring will force

the valve to close, connection between the

561,301

auxiliary reservoir and brake-cylinder, con-
nection between said train-pipe and the aux-
iliary reservoir, means to connect the train-
pipe with the source of pressure supply, and
means to reduce the pressurein the train-pipe.

6. In an air-brake system, in combination,
a source of pressure supply, a train-pipe, an
auxiliary reservoir, brake-cylinder, and valve
carried by the car, connection between one
side of said valve and the train-pipe, connec-

tion between the other side of said valve and

the auxiliary reservoir, said valve controlliing
a connection between the auxiliary reservoir
and the brake -cylinder, and between the
brake-cylinder and the atmosphere, the valve
being adapted, when the pressure in the train-
pipe side exceeds the pressure on the auxili-

ary-reservoir side of the valve, to opcen con-

nection between the brake-cylinder and the
atmosphere, and when vice versa 0 open con-
nection between the auxiliary reservoir and
brake-cylinder, a spring on the piston of said

valve adapted to be compressed against the

end of said valve-chamber, the arrangement
being such that when the pressure on oppo-
site sides of thevalve is equal and the spring
in compression, the spring will force the valve
to close connection between the auxiliary res-
ervoir and brake-cylinder, and between the
brake-cylinder and atmosphere, connection
between said train-pipe and the auxiliary res-
ervoir, means to connect the train-pipe with
the source of pressure supply, and means to
reduce the pressure in the train-pipe.

7. In an air-brake system, in combination,
a source of pressure supply, a train-pipe, an
auxiliary reservoir and brake-cylinder car-
ried by the car, connection between said train-
pipe and auxiliary reservoir, a valve carried
by the car, connection between one side ot
said valve and the train-pipe, and between

the auxiliary reservoir and the other side of

said valve, said valve controlling connection
between the auxiliaryreservoirand the brake-
cylinder; and adapted when the train-pipe
pressure is reduced to move to open said con-
nection, a second pipe, connection between

gaid last-mentioned pipe and the brake-cyl-

inder independent of the car-valve, a valve

on said last-mentioned connection controlling

said connection, and connection between said
valve and the source of pressure supply, the
pressure holding said valve open, said valve
being adapted to close said connection when
said pressure is cut off, an engineer’s valve
adapted when operated to connect the train-
pipe and main pressure-reservoir and train-
pipe and said second pipe.

8. In an air-brake system, in combination,
a source of pressure supply, a train-pipe, an
auxiliary reservoir and brake-cylinder car-
ried by the car, connection between said train-
pipe and auxiliary reservoir, a valve carried
by the car, connection between one side of
said valve and the train-pipe, and between

the auxiliary reservoir and the other side of

said valve, said valve controlling connection
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between the auxiliary reservoirand the brake- ]
cylinder, and adapted when the train-pipe
pressure 1s reduced to move to open said con-
‘nection, a second pipe, connection between

sald last-mentioned pipe and the brake-cyl-
inder independent of the car-valve, a valve
on satd last-mentioned connection controlling
sald connection, conneetion between the pis-
ton of said valve and the source of pressure
supply, the pressure holding said valve open,
sald valve being adapted to close said connec-

tion when said pressure is cut off, the piston

opening a connection between said pressure-

supply connection and the atmosphere when

the valve is in the closed position, an engi-
neer’s valve adapted when operated to con-
nect the train-pipe and main pressure-reser-
volr and train-pipe and said second pipe.

J. In an air-brake system, in combination,
a source of pressure supply, a train-pipe, an
auxiliary reservoir and brake-cylinder car-
ried by the car, connection between said train-
pipe and auxiliary reservoir, a valve carried
by the car, connection between one side of
sald valve and the train-pipe, and between
the auxiliary reservoir and the other side of

said valve, said valve controlling connection

between the auxiliary reservoirand the brake-

cylinder, and adapted when the train-pipe
pressure 1s reduced to move to open said con-
nection, a second pipe, connection between

said last-mentioned pipe and the brake-cyl-

inder independent of the car-valve, a valve
on said last-mentioned connection controlling
sald connection, and connection between said
valve and the source of pressure supply, the

Ppressure holding said valve open, said valve

being adapted to close said connection when
said pressure is cut off, a passage around said
last-mentioned valve, a supplemental valve
in said passage, said valve being held from
opening by the second pipe brake-cylinder-
connection valve,when said valve is open and
when said supplemental valve is open is
moved to close when said second pipe brake-
cylinder-connection valve is moved to open.
- Intestimony of which invention IThave here-

unto set my hand. | |

| ALBERT M. WILLETS.

Witnesses:
CAROL H. DESHONG,
FraNCES ELLIS.
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