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To all whom it may concern:

Be it known that I, ARTHUR IRVING P SRRY,
a citizen of the United States, and a resident
of the city of New York, bor ough of Brook-
lyn, in the county of Kings and State of New
Y 011{ have invented a new and Improved
Air-Brake System, of which the following is
a tull, clear, and exact deseription.

“\Iy invention relates to air-br ake systems,
and more particularly to those in which the
braking action is to be effective throughout
a train co,asmtmg of a plurality of cars.

mulitaneously applying the brakes with a defi-
mite and controliable pressure, and for secur-

ing an automatic apphcatmn 1f the train :

parts.

Reference is to be had to the aCCOIPAILY-
ing drawings,forming a part of this specifi-
catwn in which similar characters of refer-
ence indicate corresponding parts in both the
Views,

Figure 1 1s 2 diagrammatic view of a train
h&vmﬂ' Yy invention applied thereto, and
Hig. 2'is a central vertical 101’1g1tud111a1 sec-
tmn through the controlling-valve.

I have here illustrated three cars,
;rmted as 10,10,and 11,)the first two of which
are eqmpped with opemtmg mechanism for
the brakes, while the last is a trailer. The
cars are connected by a train or supply pipe
2, which is paralleled by a controlling-pipe

Iose-sections 14 join the pipes between
the cars, and at the ends of these, in the main
portions of the two pipes, are cocks 15, those
at the ends of the pipes being closed, while
the others are open. As the mechanism upon
the cars 10 may be i1dentical, but one will be
described in .detail. -

Mounted upon, the car is a compressor 16,
adapted to maintain in the system a substan-
tially unitorm pressure and which is connect-
ed to.the supply-pipe. The car also carries
a hrake-cylinder 17, associated with which is
the usual brake mechanism for codperation
with the car-wheels.
controlling-pipe are connected by pipes 18
with a primary controlling-valve 19, hELVng
an opersating-lever 198, The connection s
preferably through cocks 20, to permit any
valve in the system to becut out. Thisvalve
19 1s of su Gh & character that it willi reduce

the pressure in the suppiv-plpe to any desired

extent within proper 4imits in the control-

~ ling-pipe and maintain it constant until the
A suitable de- | trolling - passage 36. The supply- passage

operator desires to Wary it,

Its |
principal objects are to provide means for si-

(desig-

]

The supply-pipe and

INgs.

| vice for this purpose 1s the valve which is the

subject of my application, filed December 21,
1904, Serial No. 237,809.

Mounted upon each car adjacent to the
brake-cylinder is a secondary automatic con-
trolling-valve A, the casing of which is in two
sections 21 a,n.d 22 theso having threaded
portions at their adjacent sides near the top
and bottom, which are connected, respec-
tively, by a couplmo' 23 and a mpple 24 and
couphng 24*,  The section 21 has at its up-
per side an opening to receive a pipe 25,
leading from the supply—plpe the connection
being shown as made through a reducer 26,
which is provided with a valve-seat 27. Just
inside this seat 1s & chamber 28, in which op-
erates a check-valve 29, extendlnﬂ into and
being guided by a downwa,rdly e}{tendmﬂ
passage 30, and which is conveniently sup-.
ported upon & spring 31, 1ts normal position
being a short distance - from the seat 27.
From the passage 30 a pipe 32 leads to an
auxiliary reservoir 33, this auxiliary source
of pressure. commumcatmg directly with the
nipple 24, which furnishes a portion of the
supplv—p&ssage Connected with an opening
adjacent. to that of the main supplv—pm(,
throuo'h a-reducer 34, is a pipe 35, which is
]omed to the controllmg—-p1pe and leads to a
controlling-passage 36 within the two cas-
At the inner side of the reducer is a.
seat 37, which has opposite it a seat 38, sur-
roundmg the upper end of a passage 39, con-
necting the main supply-passage with the con-
trolling-passage. ith the seats 37 and 38

‘codperates check-valve 40, having a stem

41, extending through the passage 39 and
through a wall 42 into & chamber 43, where
1t has fixed upon 1t a piston 44 of greater
area than the check valve and ﬁttmg the
chamber., The lower end of this chamber 43

is shown as closed by a head 45, in which is

an opening 46, serving to permlt the passage
of air, thus pleventmg its interfering with
the movement of the piston. A spring 47,

situated between the va,l,ve and the wall 4.2,

exerts 1ts tension to force said valve toward
the seat 37. The chamber 43 is connected
with the main supply-passage by a passage
48, which, as illustrated, opens at its outer

end into the reducer 26.
The section 22 of the valve-casing has a
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preferably. cylindrical chamber 49, the open

ends of which are closed by heads 50 and into
the upper portion of which opens the con-
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through the nipple 24 is continued within

the section 22 to surround the chamber at |

92, and from this portion of the passage sup-
ply-ports 53 open into the chamber. Sur-
rounding the upper portion of the chamber
and opening into the atmosphere is an ex-
haust-passage 54, provided with chamber-
ports 55.
valve-body in the form of a piston 56, having

upper and lower heads 57 and 58, respec-
tively, which may be provided.with suitable
| %eripheml packing and are equal in area.

he piston has a central contracted portion

59, and with this space in the chamber com- |

municates an admission- assage 60, from
which a pipe 61 leads to t
The valve 1s shown as balanced between op-
posite springs 62 62, which surround rods 63 ,
projecting from the heads 50. The outer
ends of the springs contact with the heads,
while their inner ends abut agaimst contact
members 64, surrounding the rods and re-
tained from displacement by heads 65 there-

on. Normally the piston is held in its cen-
tral position without either of the

Springs
under appreciable tension and with the pis-
ton-heads closing the ports 53 and 55. Move-
ment 1n either direction causes the contact
member at that side to pass along itsrod,
the opposite member not being affected.
Through the contracted portion of the piston
and through the lower contact member is a

passage 66, which communicates with that |

portion of the chamber 49 which is beyond
the head 58. . o - '
In using the system the COIMPressor main-
tains in the supply-pipe, and therefore in the
passages 24. and 30, in the chamber 28, and
in the auxiliary reservoir, a substantially
uniform pressure. At this time
valve is in its central position, closing the ad-
mission and exhaust ports, and the check-
valve 40 is in codperation with the seat 38, 1t

- being there held against the tension of the

45

595

6o

- springs to restore the piston to its initial po-

65

flow through the

spring by the excess of pressure upon the
piston. If it is desired to apply the brakes,
the operator moves the lever 192 until the
Froper pressure 1s admitted to the control-
ing-pipe from the supply-pipe. This flows
through the pipe 35 info the passage- 36 and

exerting its force against the upper head of-

the piston forces it downwardly against the
lower
ports, permitting the supply-pipe pressure to
%assages 24 and 60 and the
rake-cylinder.

pipe 61 into the
sald cylinder

tinues until the pressure in

equals the pressure in the controlling-pipe;..

at which time the former, passing - through
the piston-passage 66, becomes effective upon
the outer side of the head 58, balancing the
cortrolling-pipe pressuréd and allowing the
sttion, thus retaining

this workin% pressure

within the brake-cylinder. If a still stronger

Fitting within the chamber 49 is a -

spring. This opens the admission-

This con-

¢ brake-cylinder. |

the piston- |

by exact dpredetermined amounts.
i train acel

!

A

‘controlling-valve

822,073

| application of the brakes is desived, further

Eressure 1s admitted to the contiolling-pipe

y means of the primary controlling-valve,
whereupon the operation just described is
repeated, augmenting the brake-cylinder
pressure. If, on the other hand, the opera-

the levef 19 of the primary controlling-valve
1n the opposite direction to diminish the pres-
sure 1 the controlling-pipe. This sives an
excess of pressure upon the under side of the
1E;ist@vll—-}lead 58 through the piston-passage

om the brake-cylinder, causing i piston
to rise and open the exhaust-ports. When
the pressure has been'reduced to the point
indicated by the setting of the lever 192 the

piston is again balanced and the exhaust- .
| ports closed. Of course the reduction of con-

trolling-pipe pressure to zero allows the ex-~
haust of the entire brake-cylinder pressure,
restoring the elements to their original posi-
tions. It will thus be seen that the operator
1s able to secure throughout the train the sub-
stantially simultaneous application of all the
brakes with exactly the force necessary to
best accomplish the desired result and may
continue this application constant or vary-it

entally parts, the supply-pipe and
controlling-pipe are separated, thus reducing
their pressure to that of the atmosphere at
the open ends. '
sure at once seats the check-valve 29, closing
the supply-pipe.

40 1s also that of the atmosphere, and the
spring 47 now becomes effective, bringing the
valve 40 into
and closing the controlling-pipe. This opens
a passage from the auxiliary reservoir
through the passage 30, the chamber 28, the

connecting-passage 39, and the controlling-

passage 36 to the upper end of the head 57.

As a consequence the piston is forced down-
wardly, opening the admission-ports and per-
mitting the air from the auxiliary reservoir
to enter the brake-cylinder, thus automatic-
ally setting the brakes. |

Having thus described my Invention, I
claim as new and desire to secure by Letters
Patent— | | |

l. In an air-brake system, the combina-
tion with' & supply-pipe and a controlling-
pipe, of a source of pressure connected wit
the supply-pipe, primary and secondary con-
trolling-valves connected with the supply-
pipe -and controlling-pipe, said secondary
comprising o piston-valve
which may be simultaneously subjected to
the influence of the pressure in the supply
and controlling pipes and che@k—v&iﬂresgor
closing the supply-pipe and controliing-pipe,
and a brake-cylinder communicating ‘with
the secondary eontrolling-valve,
2. A valve comprising e casing provided

If the

The excess of reservoir-pres-

cobperation with the seat 37
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tor wishes to decrease the pressure, he moves |
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with a.dmission and exhaust ports and con-
trolling and supply passages, & bod
posite heads between W

- having o
space an

5 ling and main and auxiliary supply-passages
~ and apassage connecting the controliing-pas-

sace and a supply-passage, & piston cooper-

o .

ating with the ports, and a check-valve oper-
ating between the connecting-passage and
15 the controlling-passage. |

4 A valve comprising a casing provided-
with admission and exhaust ports, control-
ling and main and auxiliary 311pply—Fassages
and a passage connecting the controlls
sage and & supply-passage, & piston cooper-
ating with the ports, a chec

the chec

ton codperating Wi

passages, and

6. An air-brake sys

munication between

source of fluid-pressure,
ated valve controlling such. communication,
g0 an auxiliary- reservolr  means
communication between the auxiliary reser-

voir and said devices for applying fluid-pres-
sure.to the valve, and an automatic valve

~ ¢ontrolling- the last-named communication,
¢ for the purpose specified. _
7. A brake system having & _rain-pipe
adanted to communicate wit '
fluid-pressure, & controlling-pipe, & valve-
controlled communication between the two
desired pressure to be In-
into the controlling-pipe, & brake-
evlinder, an'auxiliary reservoir with which
the train-piﬁe and brake-cylinder communi-
eck=valve serving to prevent the re-

6o pipes to permit any

- troduce

cate, a chec

~ 65 turn of pressure from

. one of which coacts with each of

-4 the ports, and oipzposed springs situated at
opposite ends of the body

ing to maintain normal closure of the ports.

- 3. A valve comprising a casing provided

. with admission and exhaust ports, control-

between the connecting-passage and the con-
trolling-passage, and a piston movable with
Ii,{-valve and being under the influ-
ence of conditions in t
" 5. A valve comprising & casing provided
with admission and exhaust ports, control-
and main and auxibiary isupply-F
and a passage connecting the controlling-pas-
sage and the &uXﬂiﬂJ‘{x sulgply-passaﬂ'e a Pis-
the '

sage and the controlling - passage, a piston
movable with the check-valve and being un-
35 der the influence of conditions in the supply-
o check-valve codperating
 with the main supply-passage. _
tem having a source of
fluid-pressure, & brake-cylinder, a valve con- | '
4o trolling the communication between the
source of pressure and
valve also controlling the exhaust
brake-cylinder, means tending yieldingly to
- hold the valve in one position, devices for ap-
45 plying fluid-pressure to the valve to move 1t
' om. said position, means establishing com-

22,073

1

portion
ch is a

ortion and operat-

ng-pas-

k-valve operating

he supply-passages.

the cylinder, said
from the

devices. and the
a manually-oper-

said

establishing

the source of

e

the auxiliary reservoir.

to the train—%ipé, a valve controlling the com-
munication
and train-pipe, and the brake-cylinder, said

valve also controlling the brake-cylinder ex-

haust, means connecting the controlhing-

pipe with sald valve to operate the valve by
the controlling-pipe pressure, means estab-

lishing communication between the auxil-
iary reservoir and said means connecting the
controlling-pipe with the valve, and devices
controlled by the train-pipe pressure for nor-
mally closing the communication between
the auxiliary reservoir and the means con-

necting the control-pipe with the valve, said

devices being capable of movement to open

such communication and close communica--

tion between the control-pipe and the means
connecting it with the valve, whereby upcn

‘the rupture of the train and controlhng -

L J

pipes to permit the guxilidry-reservoir pres-

sure to operate the valve.

8. A brake system having a tmin-pipe |

adapted to communicate with the source of

fluid-pressure, & cqntrolling—pipe, a valve-

controlled communication between the two

ipes to permit any desired pressure to be
t troduced into the controlling-pipe, & brake-
cvlinder, an auxiliary reservoir with which

the train-pipe and brake-cylinder communi-

cate, a check-valve serving to prevent there-

| turn of pressure from the auxiliary reservolr
to the train-pipe, a valve controlling the com-

munication between the auxlhal?r reservolr

and train-pipe, and the brake-cy inder; $a1c
valve also controlling the brake-cylinder ex-
haust, means connecting the controlling-

¢rolling-pipe with the valve, and devi¢es¢on-
pipe pressure fornormally

c¢losing the communication between thie auxil- B

jary reservoir and the means connecting the
control-pipe with the valve, said deviges being
capable of movement to open. such communi-

catlon and _
control-pipe and the means connecting it with

the valve, whereby upon the rupture of the

train and controlling pipesto permit the auxil-

iary -reservoir pressure to operate the valve,

<aid devices for normally closing the commu-
nication between the auxiliary reservoir and

oiween the auxiliary reservoir

Qo

d close communication between the

79
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means connecting the contro -pipe with the

valve comprising & double-face valve mov-

able between two: seats, ]
ecified, a spring tending yieldingly to

for the purlaoser
S
the valve In one position, and means for ex-

1 erting the train-line pressure on the valve to

*

hold it against the spring in its second or nor-
mal position. - | |

¥

9. An air - brake system

120
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comprising a .

train-line adapted to communicate with'the. -

source of pressure, s brake-cylinder, a double-

headed valve controlling communication be- t o



tween the train-line and brake-cylinder, and
also controlling the exhaust from the brake-
~ cyhnder, means tending yieldingly to hold
‘the valve in an intermediate position, in
5 ‘which position the brake-cylinder is cut off
- from the train-line and exhaust-orifice, said
valve having 4 passage therein permitting
the train-line pressure to be exerted on one
‘head of the valve, a control-pipe, means for
Io permitting the control-pipe pressure to be
exerted on the opposite head of the valve,
and a valve-controlled communication be-
tween the train-pipe and control-pipe where-
by the pressure o? the cantrol-pipe may be
15 varied to move the valve to the desired posi-
tion. |

10, An”""air-—brake

source of pressure,. a brake-cylinder, 'a dou-
20 ble-headed valve controlling communieation
--between the train-line and brake-cylinder,
and also controlling the exhaust from the
brake-cylinder, yieldi
hold ‘the valve in an intermedinte - position,

25 1n which position the brake-cylinderis cut off _

from the train-line and. brake-orifice, said
valve having a passage therein permitting
the train-line pressure to be exerted on one
head of the valve, a control-pipe, means for

30 permitting the- control-pipe
exerted on the opposite head of the valve,
and a valve-controlled communication be-
tween the train-pipe and control-pipe where-
by the pressure OF

'35 Vvaried to move the valve to the desired posi-

tion, an auxiliary reservoir, and emergency

devices for permitting the auxiliary-reservoir

Ppressure to act on the said second head of the
valve unon the rupture of the train-pipe.

40 ~—1i. An air-brake System having a source

of fluid-pressure, a brake-cylinder, a valve

~controlling communication between the

_source of pressure and the cylinder and also

controlling the exhaust from the brake-cyl-

o 45 der, devices for applying fluid-pr essure to

the valve to operate it, means

commu:ncation between said devices and the

source of

valve controlling such communication, an
50 aux Uary means establishing communication

betw sen the source of pressure and said de-

vices, and an automatic valve controlling

- said auxiliary means.

12. An " air-brake system compri'sing a.

55 train-line adapted to communicate with the
source of pressure, a brake-cylinder, a double-

- headed valve controllin communication be-

‘tween the train-line an |

- also controlling the exhaust from. the brake-
6o cylinder, means

- the wvalve in an

pressure to the valve to operate it, means 8 5
‘operative valve controlling such communica- / ’

ressure to he

the control-pip@ may be |

‘munication between the

pressure, a manually - operated

brake-cylinder and

tending yieldingly to hold | |
Intermediate posttion, in

| Y H L] 4 |-_" B - r||1I '
e A T,
' vl a oy -1 . - " !

822,078

‘Which position the brakefﬂyﬁild@? 15 cut ofi

from the train-line and exhaust-orifice, said
valve having o passage therein permitting
_ ressure to be exerted on one 4 5
head of the valve, a control-pipe, means per-
mitting ithe control-pipe pressure to be ex-
erted on the opposite head of the valve, a

valve-controlled communication between the

train-line and control-pipe whereby the pres- 7o
sure of the control - pipe may be varied to
move the valve to the desired position, an
auxihary reservoir, means establishing com-
munication between the same an said
means permitting the control-pipe pressure 7z

to be exerted on the valve , and valve devices

._ . | automatically controlling -the last ~-named
© system . comprising a
‘train-line adapted to communicate with the |

comimunication for the purpose speeified.

13. An air-brake system having a source :
of fluid - pressure, a brake-cylinder, a valve
controlling communication . between the
source of pressure and the brake-cylinder,
and also controlling the exhaust from the

ake-cylinder, devices for applying fluid-
establishing communication between said de-
vices and the source of pressure, & manually-

tion, an auxiliary means establishing com=— -
munication between the source of pressure go
and said devices, an automatic valve control-

ling said auxiliary means, and an auxiliary
reservoir communicating with the source of
pressure and with said auxiliary means. |
14. "An air-brakeé system having a source g5
of fluid - pressure, a brake-cylinder, a valve
controlling . communication between the
source of pressure and the brake - ¢ylinder,

and also controlling the exhaust from the.
brake-cylinder, .déﬁces__for,.'applying- fluid- 100
pressure to the valve for operating it, means |
establishing communication, between said de-

vices and the fluid-pressure, a manually-op-
erative valve controlling said communica- _
tion, an auxiliary means establishing ' com- ros |
source of pressure
and said devices, an automatic valve control-
ling said auxiliary means,:an. auxiliary reser-
VOIr communicating with the:source of pres-
sure and said auxiliary means, and an auto-
matic valve for closing communication be-
tween the source of pressure and the auxil
18Ty Teservoir upon a rapid decrease of pres-

ITO

sure in the source.

In testimony whereof I have,signed My 115
name to this speciﬁca;tiqn 1n the presence of
two subsc@biqg”ﬁitnesses.: _. o
P ARTHUR IRVING PERRY.

* - s .: 3 'l'.
. ULARENCE LEE CARMAN,
.. EDMUND Omis Cox.
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