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INITED STATES PATENT

(JFFICE,

STILLMAN W. ROBINSON AND EMBURY A. IIITCIICOCK OF COLUMBUS,
OHIO.

AUTOMATIC AIR-BRAKE MECHANISM.

SPECIFICATION formmg' part of Letters Patent No. 622, 020 dated March 28, 1899
Application filed November 4,1897, Serial No, 857,444, (No model.)

To all whom tt may concerm: -

e 1t known that we, STILLMAN W. ROBIN-
sON and EMBURY A. HITCHCOCK, citizens of
the United States, residing at Columbus in

the county of Kr anklin and State of Ohio have
invented a certain new and useful Improve-

ment in Automatic Air-Brake Mechanism, of

which the following is a specification.
Our invention relates to the improvement
of automatic air-brakes, and has particular

relation to new attachments for a well-known:

form of triple valve.

T'he objects of our invention are to provide
the  triple valve with improved additional
mechanism and attachments whereby, in ad-
dition to the usual maximum air- -pressure in
the brake-cylinder necessary for service stops,
the desired pressure for what are known as
““emergency” stops may be readily and posi-
tively attained; to accomplish the above ob-
ject in a simple and comparatively inexpen-
sive manner and by the aid of comparatively
few new parts; to so construct and arrange

our attachments as not to interfere with the'

usualorordinary operation of the triple-valve
mechanism duaring service stops, and to util-
ize, 1n connection with the additional or su-
peradded brake-cylinder pressure which we
employ in the manner hereinafter described
for emergency stops, the usunal train-pipe
pressure which is ordinarily employed for

service stops; to so construct and arrange the

parts of our improved attachments as to ad-
mit of their being readily used in connection
with an ordinary air-brake mechanism with
comparatively slight additions fo the triple
valve, the details of constr uction and arrange-
ment of parts of which will be more fully
pointed out hereinafter.

These objects we accomplish in the man-
nerillustrated in theaccompanying drawings,
in which—

Figurelisalong 1tud1nal section of a known

form of triple-v alve brake-cylinder and aux- |

iliary reservoir, showing our improvements
connected therewith and forthe sake of clear-

ness showing the chambers and passages of |

the triple valve in the same plane. Fig. 2 is

a detall view in perspective of a valve which
50 we employ in the manner hereinafter de-

r

1

seribed, and Fig. 3is an enlarged central lon-
gitudinal section of the valve, shown in Fig.2.
Similar numerals refer to similar parts

throughout the several views.

The general form of triple valve herein
shown is of a character too well known to ne-
cessitate a detailed description of its con-

| struction and operation, but the same con-

sist of the following parts, arranged as here-
inafter set forth.

1 represents the triple-valve casing or body,
in which is mounted in the well-known man-
ner a piston 2, the latter being arranged in
the enlarged mouth of a horizontal passage 3
and hzwmﬂ a valve-controlling arm 4, which

extends into said passage and controls the

movement of separated slide-valves 5 and 6,

which are adapted to close and open ports 7,
8, and 9 in the bottom of said passage 3. The
ports 8 and 9 communicate with a lower pas-
sage 10, which leads in the usual mannerinto
the, brake-cylinder 11, while the port 7 com-
municates with the atmosphere. In the outer
recessed side of the piston-head 2 is inserted
a piston 12, having a central outwardly-ex-

tending stem 13, which is adapted to bear and

slide in the body of the triple valve. The

plston-head 12 is provided with a small open-

ing therethrough, which is indicated at 14.
The outer end of the piston-stem 13 projects
within an end chamber 15, as shown.

16 represents a charging-groove which is
adapted to form in the usual manner com-
munication between the inner end of the pas-
sage o and the space on the outer side of the
piston 2. The outer end of the piston-stem
13 is normally in close proximity to the inner
side of the arm 17 of a spring-actuated valve
18, which normally closes the mouth of a
passaﬂ*e 19.

Through the medium of a passawe 20 the
train air-pipe 21 communicates with the cham-

‘ber 15 and also with the mounth of the passage

3 in front of the piston 2. The outer end of
the passage 19 communicates with a chamber
22, which is provided mth an exhaust or out-
let opening 23.

24 represents a piston which 1s :;Ldapted to
fit and slide within the chamber 22 and which
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| 1s provided on its rear side with a projecting 1oo0
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central stem 25, which extends within a pas-
sage 26 and is normally retained in close prox-
imity to the end of a valve 27, which closes a
port or valve opening hetiween the passage 206
and a chamber 28. "Thischamber 28commua-
nicates, as shown, through a passage 29 with
a chamber 30 at the end of the passage 3.

Through the medium of a suitable pipe con-

nection 51 the chamber 30 is connected with
the usual auxiliary air-reservoir 32. The
valve 27 isprovided with a stem extension 33.

The passage 26 leads, as indicated in dotted

lines, throngh a ehec]{-\*ﬂlve

| eh"tmber 10.
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The above-described construction of the
triple valve is well known and has been de-
seribed briefly for the purpose of illustrating
our improvements in connection therewith,
sald improvements being described as fol-
lows: The chamber 28 is provided with a
threaded opening 34, into which is ordinarily
Introduced a nlug into which the arm 33 of
the vaive 27 has commonly extended. In
place of inserting a plug in said opening 34
we conneet therewith a tubular casing ex-
tension or neck 35, within the inner portion
of which is fitted an open gunide-ring 30,
through which the valve-stem 53 1s adapted
toslide, said valve-stem being provided in the
usual manner with a coiled spring 37, one end
of which Dears against the valve and the re-
maining end of which bearsagainst the guide-
ring 36.  Within the extension 30 we provide
a4 valve-seat 33, which 1s normally closed by
a spring or gravity actuated valve 39, the
stem 40 of which is adapted to fit and slide
within a central recess 41 of a plug 42, which
c¢loses theouterend of the casing extension 35.

The preferable construction of the valve 39
;‘m(l 1ts stem 40 1s more clearly shown 1n Figs.
2 and 3 of the drawings. Within the stem
portion 40 of the valve we provide a chamber
39, the outer end of which is closed by a de-

tachable plug 34", said plug being formed
with a central ﬂ'mde socket, (mdlcated at, 39¢°.)
The forward end of the chamber 39 has lead-
ing therefrom a smaller passage or extension
of 'said chamber, which, as shown, extends
longitudinally through the head of the valve
and which is indicated at 39% Within the
chamber 39* we provide a check-valve 402,
which 1s adapted by pressure of a spring 40°
to closecommunication between the chamber
39 and the passage 39, The stem 40°¢ of the
check-valve 40* about which is coiled the
spring 40", is adapted to fit and slide within
the guide-socket 39 of the plug 39°. Asshown
at 404, we provide the valve-stem 40 with op-
positely -located ports, which communicate
with the chamber 39*. On the outer side of
the valve 39 we connect with the casing ex-
tension 35 a pipe 43, which leads to a conven-
iently-located air-reservoir 44, the latter be-
ing of a comparatively small size and being
adapted in the manner hereinafter deseribed
to contain additional air Of train-pipe pres-
sure.

O(n into the |

““gervice application,”

of applying the air for service stops.
ducing this service application the pressure

622,020

In order to properly charge for use the vari-
ous compartments, passages, and reservoirs
hereinbefore described, the compressed air
from the train-pipe leads through the passage
20 into the chamber 15 and into the mouth of
the passage 3.
air passes through the charging-groove 16,
through said passage 3 into the ¢hamber 50,
thenee through the passage 29, chamber .;.,b
and into the GXTBI’IHIOH 35. The air thus di-
rected into said extension passes through the
valve-passage 39¢ of the valve 39 and, open-
ing the valve 40%, the air thus directed into
the passage 39% escapes through the openings
404, from which points the air passes through
the pipe 43 into the reservoir 44. It 1s ob-
vious that when the pressure in said reser-

| voir 44 and pipe 43 becomes substantially

equal to the pressure in the chamber 28 the
comparatively weak spring of the valve 40°
will serveto close thelatter. IFrom the cham-
ber 30 the air passes in the usual manner
through the pipe 31 into the usual auxiliary
reservoir 32. In the above manner the air-
pressureinthe various compartmentsand pas-
sages mentioned is substantially equalized.

Although ourinvention does not pertain to
the manner of producuw what is known as a

more clearly illustrate the use of our deviece
describe in a general way the usual manner
In pro-

in the train-pipe is reduced in the usual man-
ner a comparatively small amount, which re-
sults in lowering the pressure accordingly in
the chamber 15 and in the passages leading
thereto. The train-pipe pressure being thus
reduced, it is obvious that the greater pres-
sure of air in the auxiliary reservoir must re-
sult in forcing the piston 2 outward, which
in the usual manner opens the port 9 mld pro-
vides a communication between the passages
3 and 10, causing the air to flow to the bralke-
cylinder 11 and exert its pressure upon the
usual spring-actuated piston of the latter.
When the pressure in the auxiliary reservoir

is in this manner sufficiently reduced until

slichtly less than that in the chamber 15, the
piston 2 partially returns to the position
shown in the drawings, closing the port ) and
leaving the parts in position for further serv-
ice applications in increasing pressures in
the brake-cylinder.

It is well known that in order to produce a

quick stop of the train, or what is generally
termed an ‘‘emergency’ stop, it hbecomnes nec-
essary to apply quickly a greater aiv-pressure
to the brake-cylinder than that ordinarily at-
tained in the service application. In the lat-

ter application the movement of the piston 2
is not accomplished with sufficient speed or
quickness to prevent the air which is between
the pistons 2 and 12 escaping through the
vent 14 of the latter, thus admitting of the
movement of the piston 2,
1s substantially stationary.

while the piston 12
In an emergency

IFrom the latter point the
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stop, however, the operator reduces the pres-

sure in the train-pipe to such a degree and-

with such rapidity as to result in the piston
2 being forced outwardly at such speed as to
cause the air back ot the piston 12 to carry
the latter forward, no time for the escape of
the air through the vent 14 being allowed.
By this forward movement of the piston-stem
13 a contact of the latter with- the arm 17
of the wvalve 15 is produced, which opens
the passage 19 to communication with the
chamber 15. 'The pressure of air in the pas-
sage 19 forces the piston 24 back in the cham-
ber 22, resulting not only 1n opening the port

s,and thereby providing gan escapefortheair,
1)1113 in opening the spring-actuated valve 27
through contact therewith of the stem 25.
Thmug‘h the opening of the valve 27 the air-
pressure from the auxiliary reservoir and
which is equal in the chamber 28 is directed
into the passage 26 and thence-through the
valve 20* and passage 10 to the brake-cylin-
der.
opening-the valve 27, is thus produced in ad-
dition to the flow of air through the port 9,
the two currents being joined in the passage
10. The above-described known emergency
application, although producing a certain
pressuare in the brake-cylinder, is not re-
garded as sufficient for emergency stops, and
in order to remedy this difficulty we have
provided the following additional operation:
When the valve 27 is opened, its stem 33
comes into contact with the spring-actuated
valve 89, thereby providing thmuﬂ*h the ex-
tension 33 and pipe 43 a eommunie&tion be-
tween the additional reservoir 44 and the pas-
sage 206,-and a consequent increase in the
amountof air which is directed into the brake-
eylmdel resulting in a demded increase of
alr-pressure therein.

Asindicated inthedrawings, the additional
reservolr 44 1s small as compared with the
auxiliary reservoilr.
additional reservoir, together with the com-
paratively large outlet therefirom which is af-
forded by the opening of the valve 39 and by
the passage of the extension, must result, as
will readily be seen, in a rapid reduction of
the air-pressure in the reservoir 44 in com-
parison with the reduction in the reservoir
32, inasmuch asthe passage 29, through which
the greater portion of the air from said aux-
iliary reservoir must pass to the emergency
channel 26, is limited in size. In this man-
ner the additional air supplied by the reser-
voir 44 is quickly transmitted to the brake-
cylinder,where, in conjunction with the usual
Al1r - supply flOII} the auxiliary reservoir, it

raises the air-pressure within said brake- cyl—
inder to the required amount for the emer-
cency application of the brake. Owing to
the stiffness or rigidity of the spring which
1s about the valve-stem 40 the air which re-
turns from the brake-cylinder into the exten-
sion 59 immediately after the piston of the
brake-cylinder has operated has not sufficient;

This flow of air, which is provided by

G'v

pressure to open the valve 39, thus prevent-
1ng undesirable rapidity in the reduction of
the pressure in the brake-cylinder which
might otherwise be caused by a too rapid re-
turn of the air therefrom to the reservoir 44.
In making this return from the brake-cylin-
der or other parts of the brake system air is
gradually returned to the reservoir 44 by en-
tering the passage 39%, opening the valve 40%,
which 1s controlled by a comparatively light
spring, and entering the passage 39*, {rom
which the air escapes through the ports 404
and thence through the plpe 4a to said reser-
voir 44.,

In case it should be found that a compm a-
tively rapid return of the air to the reservoir
44- 18 not detrimental to the proper operation
of the brake-cylinder piston it is obvious that
the valve 39 and its stem 40 may be formed

‘without the central chamber 39" and passage

39 and a comparatively light spring substi-
tuted for the otherwise stiff spring which ac-
tuates said valve 39. |

It will be observed that the new partb nec-
essary to produce our attachments are ex-
ceedingly few in number and simple of con-
struction.
called to the fact that the valve 39 may be
substantially a duplicate of the valve 267,
which is ordinarily employed, and that the
plug 421s simply substituted for the plug usu-
ally employed in the threaded opening 34 or
in an opening opposite the vaive 26*, (Nof
herein shown.) -

From the construction and operation of our

device it will be seen that simple, reliable,

and effective means are provided for produc-
ing 1n the brake-cylinder the desired increase
In alr-pressure in making emergency stops,
the same exceeding the maximum in service
stops, and that these means may be readily
adapted for use in conjunction with the ordi-

_ nary air-brake mechanism.
The small size of this |

Having now fully deseribed our mventmn
what we clalm and desireto secure by Letter ;
Patent, is—

1. In an automatic air-brake system the
combination with a triple-valve body provided
with chambers and passages which are nor-
mally in communication with the train-pipe

“and an auxiliary reservoir, a passage 26 10

communicating with the brake-cylinder, a
valve 27 normally cutting off communication
between the passage 26 which leads to the
brake-cylinder and a chamber 28 which nor-
mally communicates with the train-pipe, of
a supplemental air-reservoir 44 and a valve
39 normally cutting off communication with
the supplemental reservoir and opening only
in the case of a sudden reduction of pressure
In the train-pipe, said supplemental reservoir

‘having no communication with the auxiliary
reservoir excepting through a passage or pas-
sages of the triple-valve body and means

wheleby the opening operation of the valve
27 opens communication between said sup-

plemental reservoir and the passages leading.
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to the brake-cylinder, substantially as speci-
fied.

2. In an automatic air-brake system, the
combination with a triple-valve body provided
with chambers and passages which are nor-
mally in communication with the train-pipe
and an auxiliary reservolr, one of said pas-
sages having a port communicating with a
passage leading to the brake-cylinder, said
port adapted to be opened by the pressure of
air from the auxiliary reservoir and a valve
27 normally cutting off communication be-
tween a passage 26 which leads to the brake-
cylinder and a chamber 28 which normally
communicates with the train-pipe, of a neck
extension 35 of said ftriple-valve body, a
spring - actuated valve 39 normally closed
against the valve-seatinsald extension, a sup-
plementalair-reservoir 44 connected with said
extension on the outer side of said valve 39
and means whereby the opening of the valve
27 is accomplished by the sudden reduction
of the air-pressurein the train-pipe and where-
by the opening of said valve 27 also results
in the opening of the valve 39, substantially
as and for the purpose specified.

3. In an auntomatic air-brake system, the

combination with a triple-valve body provided
with ehambers and passages which are nor-
mally in connection with the train-pipe and
an auxiliary reservoir, the passage 2010 com-
municating with the brake-cylinder and a
valve 27 normally cutting off communication
between the passage 206 which leads to the
brake-cylinder and a chamber 28 which nor-
mally communicates with the train-pipe, of a
neck extension 35 in sald triple-valve body,
a spring-actuated valve 39 normally closed
acainst the valve-seat in said extension, a
chamber within said valve-body, avalve-con-
trolled opening 39¢ leading thereto, ports 40
leading from said internal chamber, a sup-
plemental air-reservoir connected with said
extension and means whereby the opening of
the valve 27 is accomplishied by the sudden
reduction of the air-pressure in the tramn-pipe
and means whereby the opening of said valve
27 also results in the opening of the valve 59,
substantially asand for the purpose specified.
STILLMAN W. ROBINSON.
EMBURY A. IHITCIICOCIK.
In presence of— |
A. L. PUELDS,
EDWARD M. TAYLOR.
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