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Application filed February 26, 1884, (No model.)

2o all whom it may concern:

Be it known that we, GEORGE B. LEONARD
and LAWRENCE GLENN, citizens of the United
States, residing at Ottumwa, in the county of
‘Wapello and State of Iowa, have invented cer-

tain new and useful Improvements in Atmos-

pheric Car-Brakes; and we do hereby declare
the following to be a full, clear, and exact de-
seription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same.

Our invention relates to improvements in

‘the apparatus used for operating air-brakes,

and has more particular reference to an auto-
matic controlling-valve and connections to the
air-cylinder, together with means for applying
the brakes when the pressure from the engine
is cut off. v '

The manner in which we construct and op-
erate our device to fulfill these objects will be
understood from the following deseription.

The accompanying drawings illustrate what
we consider the best means for carrying our
invention into practice.

Tigure 1 is a section of the engineer’s con-
trolling-valve chamber and inclosed valve with
connections. Fig. 2 is a plan view of the ar-
rangement of valve, auxiliary cylinder, and
brake-cylinder with connections. The main
pipe is shown broken off in both these figures,
in order to indicate the distance between the
apparatus. In practice this pipe is of course
connected. Tig. 3 is a. horizontal section of
the valve for use at the brake or on the coaches.
Fig. 4 is a section of brake-cylinder; Fig. 5, a
section of valve-chamber with inclosed valve.
Fig. 6 is a modification, hereinafter more fully
explained.

Similar letters and figures of reference indi-
cate corresponding parts in all the views.

1 is the engine or main air-drum; 1% the
pipe leading from it to the valve-chamber 2,
in which the valve 2* under control of the en-
gineer works. The chamber 2 is connected to
the main pipe A at a point opposite the en-
trance of the pipe 1*from air-drum, and the
valve 2* ig provided with the transverse port
or passage 2°, which normally registers with
pipe 1* and A. A coiled spring, 3, tends to
keep the passage 2" in line with the pipes 1*
and -A by forcing the valve forward in its

chamber. ,

Attached to the vilve-rod 4 is a lever, 5,
pivoted on the arc 6, and adapted to engage
with the stops or teeth: 7 on one side thereof.
By taking hold of this lever and pressing it in
the proper direction the force of the spring 3
is overcome and the valve 2" forced back to

-close the mouths of pipes 1* and A, and there-

by shut off the pressure from air-drum 1. In
the valve 2* is provided a leak-passage, 2°,
which can be madeto register swith the mouth

-of pipe A and a leak-hole on the under side
-of chamber 2, whereby the air in the pipe A

is allowed to escape; but the drum 1 will re-
main closed.

We do not lay any claim to this engineer’s
valve in this application, having made it the
subject-matter of a separate application for
patent filed July 22, 1884, Serial No. 138,432.
The main pipe A leads from the enginecer’s
valve to the valves under the coaches. It is

~provided with a stop-cock, A, in front of the

valve at the brake on the coach, to regulate
or cut off the flow of air thereto.
valve-chamber for the brake-valve OC. The
pipe A connects with this chamber B. The
valve C will be more particularly deseribed
further on. - The valve-chamber B is connect-
ed by pipes ¢ C* to the front and rear of the
air-cylinder, D, respectively, and by the pipe
C? to the storage or auxiliary air chamber or
cylinder E. The air-cylinder D, in which the
piston D’ moves, whose action controls the
condition of the brakes, is tight at both ends,
and is provided at the rear end with a cock,
D2, to allow discharge of condensations.

The constructionand operation of the valve
C and the connection of the air-pipes is such
as to deliver air in front of the piston D' in
the eylinder D, when the pressure is applied
from the engine, and at the same time to store
a quantity of air in a highly-compressed con-
dition in the auxiliary chamber E, and when
the pressure from the engine is cut off to au-
tomatically reverse the brake-piston by call-
ing into requisition the air stored in the aux-
iliary chamber E, and on reversing the mo-
tion of the piston, at either end of the stroke,
to provide a leak to permit the escapeof waste
air from the opposite side of the piston. This
valve Cis moved in one directionby the press-
ure of air from the engine and in the other by
a spring, 8. Thevalve C is made in the form

B is the.

35

60

65

70

75

8o

85

Q90

95

ICO




[o

15

30

40

45

50

55

g 303,527

of an elongated piston or plunger, and works
snugly in the chamber B. It may be made of
a single length of metal without packing, or
it may be formed of several sections, and, if
desired, may be packed inany suitable or con-
venient manner. Itisprovided with agroove,
I, into which projects a plug or stop, F,
which is attached to or passed through the
walls of the chamber B,and serves, by coming
in contact with the end of the groove,to limit
the forward throw of the valve. The valveis
provided with a transverse passage, F?, which
registers on one side with the mouth of the
pipe (7, leading to the rear end of the cylinder,
and on the other side with the pipe C? leading
to the aunxiliary chamber, when the valve is
forced back upon its seat Z by the expansion
of the spring S. The valve is also provided
with the ‘passage F? leading from the end of
the valve next to the main pipe-connection to
the side and opening at a point which will
register with the pipe C,leading to thesturage-
tank E, when the pressure in the main pipe
is on and the valve is driven away from the
seat Z. At thesame time that air is being de-
livered to the storage-tank E it is also de-
livered to the forward end of the air-cyl-
inder through the passage or port F%, which
extends from end of valve to a point which
registers with the mouth of pipe C’, when the
pressure is on in pipe A. The valve is also
provided with a port or passage, F% having

‘openings on side and bottom of the valve for

the passage of the leak or waste air. The
chamber B is provided with leak -holes b
', underneath,which are in line with the bot-
tom opening of passage F*, and the mouths of
pipes ¢ ¢ are in line with the side openings
thereof, so that when the piston is reversed in
the air-cylinder the passage F* will register
with one or the other of the pipes ¢’ or C?, and
with one or the other of the leak-holes b or
¥, according to the end of the air-cylinder
receiving air. 'The spring S is coiled around
the valve-rod f, and bears againstthe valve at
one end and the chamber-head at the other,
and is of proper power to reverse the valve
when the pressure is femoved, but will not in-
terfere with the proper action thereof when
the pressure of air is on. The heads of both
the working air-cylinder and the auxiliary or
storageair-cylinder and the valve-chamber are
made removable by being screw-caps, or of
other convenientform for readyremoval. The
end of the chamber B,next to the main pipe-
connection, is provided with a seat or cushion
Z for the valve C; but this may be dispensed

" with, if desired.

6o

As thus constructed and arranged the op-
eration of the device is as follows: When it is
desired to get a pressure of air from the main
air-drum 1into main pipe A, the spring 3 is al-
lowed free action, and keeps the passage 2" in
line with the mouths of the pipes 1* and A.
‘While thus conditioned a constant pressure is
maintained in pipe A. 'When the pipe A and

all the chambers and cylinders at the brake
are filled with air, the same pressure may be
maintained by forcing the valve 2" back, so as
to cut off the connection between the drum 1
and pipe A, but to keep both sealed. Then, if
it be desired toallow theairin pipe A toescape,
the valve is forced on back until the passage 2¢
causes the pipe A'and a leak-hole in bottom of
cylinder 2 to register. This will still keep the
drum 1 sealed. Now, when the appliances in

the engine are conditioned to throw pressure

through pipe A, and the cock A’ is open, the
valve C will be forced up until stopped by the
plug IV. . The passage F?in the valve is there-
by brought into line with the mouth of pipe
C' in the valVe-chamber and air admitted to
forward end, X, of cylinder D, thereby fore-
ing the piston toward the rear end, Y. This
action releases the brakes. At thesame time
the passage F*in the valve C is made to bring

the mouth of pipe C*and leak-hole " into com--

munication, thereby allowing waste air to es-
cape from end Y of eylinder and preventing
all possibility of counter-pressure upon piston
D’. “While the pressure continues in main
pipe, the passage F*is caused to register with
pipe C*, leading to-auxiliary storage-cylinder
E, which is thereby filled with air. As long
as pressure is.continued through main pipe A,
either by having it communicate with air-
drum 1 or by sealing its mouth, as already ex-
plained, at valve 2%, the brakes will be loose
or released. Now, if it be desired to draw or
apply the brakes, the pressure through pipe
A is cut off at the engine in the manner al-
ready explained, or by cock A’, and the force
stored in the compressed spring S will be given
out and cause the valve to be driven back up-
on the end of the chamber or seat 7, which
will bring about the following condition of
passages and consequent action of parts: The
passage F will register with pipes C* and C?
and allow the air stored in chamber E to flow
into the cylinder at the rear end, Y, and re-
verse the piston D’. At the same time pas-
sage I is caused to connect pipe ¢ and leak-
hole b, which will allow the air to exhaust
from the forward end, X, of cylinder D. The
force of the air stored In chamber I, when
thus released, will be amply sufficient to re-
verse the piston and apply the brakes. Thus
it will be seen that the application of the
brakes does not depend on the integrity or
continuance of the pressure from the engine,
noruponthe manipulation of levers or springs,
but that the force which applies the brakes is
derived from the air stored in the auxiliary
chamber, which is upon the same car with the
brake-cylinder D.

The modification shown in Fig. 6 enables
us o apply the brakes by direct pressure and
release them by the force of the air stored in
the auxiliary chamber E. It will be noticed
that pipe ¢’ here communicates with rear end
of the cylinder and pipe C* with forward end
of the same. The same passages through the

70

75

8o

QG

95

100

25

105

I10

IT5

120

130




IO

I5

20

303,527 3

valve, leak-holes in the valve-chamber, &e.,
are provided in this case, as before, and their
action is the same, the only change being the
manner of running the pipes ¢/ and €% in or-
der to bring about the application of the brake
by direct pressure and its release by pressure
from storage-cylinder.,

Having thus deseribed our invention, what
we desire to claim and secure by Letters Pat-
tent is—

1. Inanair-brake, the combination, with the
valve-chamber and piston-valve therein hav-
ing a leak-passage through it, of a power-eyl-
inder having connections from both its ends
to the valve-chamber, so located and arranged
as to bring one or the other into communica-
tion with the leak-passage as the valve is at
the extremities of its movement,.

2. In an air-brake, the combination, with a

‘power-cylinder and auxiliary storage-cylin-

der, of an interposed valve-chamber and pis-
ton-valve having a passage through it to com-
municate with the storage-cylinder when the

pressure is on from the engine, and a trans-
verse passage directly through it to produce
communication between the storage and power
cylinders when the pressure from the engine

is cutb off,

3. The valve described, having the passage
I, for connecting pipes A and C, the passage
I, for connecting the pipes C*and CP the pas-
sage I, for connecting main pipe A and pipe

(%, and the passage T, for connecting either

of the pipes ' or C* with a leak-hole.

4. In an air-brake apparatus, the stop-cock
A, located in the main pipe in front of the
valve or air-cylinder for controlling or shut-
ting off the flow of air, as herein set forth.

Intestimony whercof we affix oursignatures

in presence of two witnesses.

GEO. B. LEONARD.
LAWRENCE GLENN.

Witnesses: :
JAMES RR. RUSSELL,
WirtiaM J. ALLEN,
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