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To all whom it may concern.

Be it known that I, Frank S. CrAVENS, a
citizen of the United States, residing at
Lexington, in the county of Fayette and

5 State of Kentucky, have invented new and

useful Improvements in Air-Brake Mecha-
nism, of which the following 1s a specifica-

tion. -
My present invention relates to 1mprove-

10 ments in air brake apparatus for railway
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trains, and it pertains

angle cocks, the object of the present 1nven-
tion being to provide means whereby all the

-angle cocks throughout the length of the

train shall be opened automatically and with
certainty when air at normal pressure 1s
admitted to the train pipe from the locomo-
tive to place the air brake apparatus in nor-
mal operative condition and while the brake

system 1is in such condition, it will be practi-
cally impossible for any of the angle cocks
‘in the train to close either by accident or

otherwise. o -

In air brake apparatus as commonly used
the train pipe is provided at the end of each
car with what is known as an “ angle cock ”,
and these cocks have been heretofore oper-
ated by hand and serve to control the flow. of
air through the usual flexible hose connect-
ing the different cars of the train. In air
brake systems of the automatic type, the

brakes upon each car are set by a reduction |

of pressure in the train pipe and they are

released and the auxiliary reservoirs on the |

cars are recharged by a restoration of the
normal pressure of air in the train pipe from
air stored In the main reservoir upcn the
locomotive. In dividing or splitting up a

train, these angle cocks upon the cars are

closed to prevent setting of the brakes and
loss of air from the auxiliary reservoirs
upon the cut-out cars and in making up a
train, all the angle cocks upon the train,
excepting the one upon the rear end, are
supposed to be opened by hand. In prac-
tice, the memory of the trainman is relied
upon to insure the opening of all the angle
cocks upon the train, but 1t. sometimes hap-
pens that one or more angle cocks upon a
train are closed either accidentally or
through malicious tampering. When an
angle cock upon a train 1s closed, it renders
inoperative all the brakes upon the cars 1n

rear of the closed cock, and this has been the

cause of numerous accidents. _
My present invention renders 1t unneces-

tparticul:;u'ly to the

P ki e——

sary to manually open the angle cocks, as
these cocks are immediately and automati-

cally opened with certainty throughout the -

length of the train when the train 1s coupled
and air 1s admitted to the train pipe I}-I)‘cbm
the locomotive to release the brakes and to

| charge the auxiliary reservoirs upon - the

cars, these angle cocks being opened with
certainty under the normal pressure which
1s admitted to the train pipe for the pur-
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poses stated and, moreover, 1t 1s practically

impossible for any of the angle cocks to be

closed either accidentally or through mali-

clous tampering, while the train pipe con-
tains air at the normal train pipe pressure or
while the alr brake system is 1n normal op-
erative condition.

The present invention provides a very
simple and efficient means for accomplish-
ing the objects above stated and for over-
coming the defects hereinbefore noted.

To these and other ends, the iInvention
consists 1n certain improvements, and com-
bination and arrangements of parts, all as
will be hereinafter more fully described, the
novel features being pointed out particu-
larly in the claims at the end of the speci-
fication. - _ o

In the accompanying drawing:—Figure
1 is a plan view partly in section of an angle
cock provided with automatic operating
means constructed in accordance with my
present invention; Fig. 2 represents a side
elevation of the angle cock and its attach-
ment as shown in Fig. 1; Fig. 3 represents
a section on the line 3—3 of Fig. 2; Fig. 4
represents a central vertical section through
the angle cock and a portion of the passage
which leads therefrom to the fluid pressure
cylinder or motor which serves to open the
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cock; Iig. b 1s a detail perspective view of

| the plug of the angle cock; Figs. 6 and 7

represent sections on the lines 6—6 and 7—7
respectively, of Fig. 4, the cock 1n these two
positions being represented as closed; and

and 7, the cock 1n these latter views, how-
ever, being represented in open position.
Similar parts are designated by the same
reference characters in the several views,
In the present instance, I have shown m
invention applied to the ordinary or stand-
ard angle cock modified slightly, however,

present invention. This cock consists gen-

100

| Figs. 8 and 9 are views similar to Figs. 6

105

| to adapt it for use in connection with my 110

erally of a casingy 1, one end of which is



pipe
| )?ts opposite end 1s
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threaded to receive the section 2 of the train | sure cylinder 22, the latter being mounted in

which extends beneath the car while
turned downwardly and

is threaded or otherwise adapted to receive
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‘the usual flexible coupling hose 3 by means

of which the train pipe is rendered continu-
ous throughout the length of the train. The
plug 4 of the cock is rotatably fitted as usual
in the casing, it being pressed upon its seat

by a spring 5 which is supported by a cap 6,

.and the upper end of the plug is provided
with a squared or angular portion 7 to re-

with means for controlling the flow of air to

ceive the operating handle or lever 8.
According to the present invention, the
rotatable plug of the angle cock is provided

the piston or motor which serves to auto-

matically open the cock. For this purpose |

it is provided toward its upper end with a
circumferential port or groove 9 which ex-

tends around the plug for approximately
“one-half its circumference and the lower
portion of the plug is provided with a sumi-

lar port or groove 10 which also extends

around the plug for approximately one-half
“its eircumfercnce, the ports or passages 9

" and 10 being arranged at opposite sides of

the plug. The casing in which the plug fits

~is provided with a port or feed groove 11
30

which leads from one side of the cock and

- communicates with the upper groove 9 when

" the cock is in closed position, and a port or

85

 the cock is in closed position. = .
. 13 represents the usual port in the plug
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feed groove 12 leads from the opposite side
of the cock and communicates with the
lower port or groove 10 of the plug whe;l

through which the train pipe pressure flows.
The casing of the cock is also provided with
a passage 14 which is preferably arranged
at approximately a quarter turn from the

port or feed groove 11 and when the cock 1s

in closed position, this passage 14 communi-
cates with the upper groove 9 of the plug.
A passage 15 is also formed in the casing of
the angle cock and is arranged therein at

approximately a quarter turn from the posl-

~tion of the port or feed groove 12 and when
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the angle cock is closed, this passage 15 1s
in communication with the lower groove 10

of the plug. The passages 14 and 15 1n the

casing both lead into the opposite ends of a
chamber 16, this chamber having a pair of
valve seats 17 and 18 arranged at its oppo-
site ends and it contains*a shiftable valve 19

which is adapted to seat upon one or another |

of the valve seats and thereby control the
back flow of air through cne or another-of
the passages, as will be hereinafter'described;
A passage 20 is formed 1n the casing of the

cock and leads centrally from the chamber

16, and this passage 20 extends through a

65

bracket or- extension 21 attached to or
formed as a part of the angle cock casing

fixed relation to the angle cock casing. This

fluid préssure cylinder 22 contains a recip-.

rocatory piston 23 the rod of which 1s con-

nected by a link 24 to the lever 8, a portion

of the lever 8 being extended beyond the
link 24 to provide a handle 25 whereby the

cock may be operated by hand when de-
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sirable or necessary. The rear portion of

the fluid pressure cylinder 22 is provided

with a vent 26 and a valve 27 which controls

the escape of air from the cylinder through
this vent. This valve may be of any smit-
able type and normally it is held upon 1its
seat in the casing 28 by a compression spring

75

80 . 4] s

29, the stem 30 of the valve extending

through the valve casing and a lever 31 may

‘be provided to operate upon this valve stem
and thereby open it against the action of its
-spring and vent air from the rear of the
piston 23. The handle 31 is depressed’to,
release air from the fluid pressure cylinder

22 preparatory to a closing of the angle cock

by manipulation of the handle 25. In order

to prevent persons from maliciously tam-

85,
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pering with the angle cock, a whistle or

other signal 82 may be attached to the dis-
charge opening of the valve so that when

this valve is opened the air vented from the -

cylinder will sound a warning or will act
as an alarm.

- The operation of the ap
described as follows: Assuming  that the
train pipe is free from train pi

and that the angle cock is closed, there will

be no pressure in rear of the piston 23. As

épe. pressure
?

95

paratus ‘may be

100

soon, however, as the cars of the train are

coupled by the usual hose and air is ad-

motive to release the brakes and to recharge

mitted at normal pressure from the loco-
‘105

the auxiliary. reservoirs upon the cars, a

portion of the air so induced into the train

pipe will serve to open all of the angle

cocks through the length of the train auto-
matically and with certainty, irrespective
of the direction in which the air from the
locomotive approaches each angle cock. If
the air approaches the angle cock from the

direction of the car, then a portion of this

air will flow into the port or feed groove

port or groove 9 in the valve plug which at

‘this time is in closed position, and such air

110
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11, from the latter it will enter th€ upper

will flow from the upper port or groove 9

into the passage 14. The air from the
passage 14 will act upon the valve 19 to
shift 1it, it seating upon the valve seat 18 to

120

prevent such air from escaping into the pas-
sage 15, and from the valve chamber 16 the

air flows through the passage 20 into the
cylinder 22 in rear of 1its
piston 23 when subject to: a relatively low

125

piston 23. The

pressure of air will move toward the left in

Fig. 1 and owing to its operative connection

and leads into the rear end of a fluid pres- ' with the lever 8, it will open the angle cock.
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upper port or passage 9 will la
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During the latter portion of the closing
movement of the plug of the angle cock, the
and close
the passage 14, the remainder of the stroke
of the piston 23 being effected by the ex-
pansion of the air admitted to the cylinder

during the first part of the closing move--

ment of the cock. By closing the passage
14 just before the final opening of the angle
cock, a leakage of air from the train pipe to
the operating cylinder -and piston 1s pre-
vented although should 1t be attempted to
close the angle cock while air at normal

train pipe pressure is contained in the train
pipe, the first part of the closing movement

would again establish communication be-

tween the upper groove 9 of the plug and |

the passage 14 which would again admit air
to the cylglnder and would cause the cock to
be immediately reopened.- If the air ap-
proaches the cock from the hose, a portion
of this air will flow through the port or

groove 12 into the lower groove 10 of the

plug and from the latter, it will enter the

passage 15, this passage 15 registering with
the lower groove 10 when the cock 1s in

closed position. The air so entering the

passage 15 will act upon the valve 19, shift- |

ing it into a position to close the passage 14,

and the air will then proceed through the ]

passage 20 to the rear side of the piston 23
and the cock will be automatically opened
in the same manner as before described. In
this case also the passage 15 will be lapped

and closed during the final portion of the
opening movement of the cock so as to pre-

vent leakage of air into the cylinder while
the train pipe contains air at normal train
) In both instances, however,
the operating cylinder and piston will re-
ceive a fresh supply of air from the train
pipe after the cock has been partially closed
so that the cock will be maintained 1n open
position with certainty as long as the train
pipe contalns air at train pipe pressure. In
order to close the cock, it 1s only necessary

to press upon the handle or lever 31 and to

then turn the lever 8 by hand into the po-
sition shown in Fig. 1, the air being thereby
vented from the operating cylinder and per-
mitting its piston 23 to be retracted by op-
eration of the lever 8. As before stated,
however, a venting of the air from the op-
erating cylinder will sound the whistle or
equivalent signal as a warning or alarm
which would immediately attract attention
should unauthorized persons attempt to
tamper with the cock. After the cock has
been closed, communication 1s established
from the coupling hose side of the cock to
the operating cylinder, through the ports 12
and 10 and passages 15 and 20, and by hold-

ing open the valve 27, the air pressure in
the coupling hose may be released so as to

8

( suitable means may be emplol ed to close

the rear end of the train pipe. Forexample,

a dummy coupling member may be used

which will be capable of codperating with

the coupling upon the hose and therebv
eflectually close the train pipe.

It will be understood that I have shown
and described in -the present instance but

70

one embodiment of the invention as an ex-

ample. In practice, certain modifications
and changes may be made 1n the detail con-
struction or the relative arrangement of the

70

parts 1n order to adapt the invention to the -

different systems, or to enable the invention
to be applied to the best advantage accord-
ing to the circumstances of each particular
case. ' '

I claim as my invention:

1. In air brake apparatus the combination

| of an angle cock, and means controlled by

the angle cock and operative automatically
to open the same. - |

2. In air brake apparatus, the combina-
tion of an angle coci, means controlled by
the angle cock and operative to automati-

cally open the same under the influence of
alr at or below normal train pipe pressure.

3. In air brake apparatus, the combina-
tion of a cock, and fluid pressure actuated
means connected to receive fluid pressure
from the train pipe under the controPof sald
cock and operative to open the same.

4. In air brake apparatus, the combina-
tion of a train pipe having a cock connected
thereto, and air operated means operative to
open sald cock by air taken from the train
pipe when said cock is closed, said cock serv-
ing to cut off communication between the
train pipe and said air operated means. |

5. In air brake apparatus, the combina-
tion of a train pipe having a cock connected
thereto, means operated by fluid pressure
from the train pipe at either side of said
cock for opening said cock from fluid pres-
sure 1n the train pipe, and a device for in-
terrupting communication ~between said
means and either side of said cock when fluid
1s admitted to sald means from the opposite
side of the cock. -

6. In air brake apparatus, the combina-
tion of a cock for the train pipe embodying
a casing and a plug turnable therein, the

fluid therethrough and also having supple-

| mental ports which communicate when said

cock 1s closed, and means connected to re-
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casing and plug having ports for conducting

120

ceive fluiud pressure through said supple-

melll{tal ports for automatically opening the
cock. -- |

- 7. In ainr brake apparatus, the combina-
tion of a cock for the train pipe embodying
a casing and a plug turnable therein, the
casing and plug having ports for conducting
flnid therethrough and also having sets of

125

65 facilitate an uncoupling of the hose. Any ! supplemental ports which communicate with 130
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the respective sides of the cock when the lat-
ter is closed, means operative by fluid pres-
sure from either side of the cock and through
the respective set of supplemental ports for
opening the cock, and a double-acting valve

operative automatically to close communica-

tion through either of said sets of supple-
mental ports when fluid pressure .is admic-
ted to said means through the other set of

supplemental ports. _
8. In air brake apparatus, the combina-

tion of a cock for the train pipe embodying |

a casing and plug turnable therein, the cas-
ing and plug having main ports for the flow

of fluid pressure through the train pipe, and |

. 988,864

also having sets of supplemental ports com-
municating with opposite sides of the cock,
means for closing one of said sets of supple-
mental ports when fluid flows through the
other set, and a fluid operated device con-

nected to receive such fluid and operative to

open the cock. - |
In testimony whereof I have hereunto set

my hand in presence of two subscribing wit-
| nesses. - - | | |

FRANK S. CRAVENS.

Witnesses:
| Cuaaries A. Rowe,
Coas. S. Hyer,
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