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UNITED STATES PATENT OFFICE.

THOMAS J. QUIRK, OF BUFFALO, NEW YORK.

AIR-BRAKE SIGNAL SYSTEM.

Wo. 836,705.

Speciﬁca.tieﬁ of Letters Patent.
Application filed June 20, 1008, Serial No. 322,687.

Pa.‘lﬂente(i Nov. 2, 1906.'

To all whom it may concern:

Be it known that I, THoMAs J. QUIRK, 2
citizen of the United States, residing at But-
falo, in the county of Erie and State of New

York, have invented a new and useful Im-

provement in Air-Brake and Signal Systems,
of which the following is a specification.

This invention relates more particularly to
improvements in automatic air-brake and
signal systems of the character disclosed 1n
T.otters Patent Reissue No. 12,158 and No.
742,491, granted to me, respectively, Septeni-

ber 22, 1903, and October 27, 1903. These. |

systems embody a device communicating

with the train brake and signal pipes at the |

rear end of the train supplemental to the usual

appurtenances of the brake and signal sys-
~ fems

for automatically setting the brakes by

means of the signal-pipe pressure in the

20

25
" not for any reason

event that the pressure in the brake-pipe
falls below an effective point for any reason,
and means whereby the engineer can bleed

the air-brake pipe and set the brakes through |

the medium of said device by emptying the

sienal-pipe in the event that the brakes can-

- usual manner, the supplemental devices and

30
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their operation not interfering with the
usual functions and operation of the brake
and signal systems. . | _

The objects of this invention are to sim-
plify and increase the efficiency .of such sys-
tems, to provide means whereby the conduc-
tor can set the brakes and stop the train when
this is necessary and the engineer for any
reason fails to do so and which enable the
conductor to apply the brakes in-rear of an

obstruction in the train-brake pipe which

would prevent the brakes from being set by
the engineer’s brake-valve, to adapt the-sup-
plemental apparatus for use with either the
Westinghouse or New York air-brake sys-

" tems, to prevent loss of air-pressure from the

50

55

system in resetting the automatic device
after the automatic operation thereof to ap-
ply the brakes, and to improve such systems
in the respects hereinafter described, and set
forth in the claims.

In the accompanying drawings, Figure 1 1S |
a broken diagrammatic view of portions of an |
air-brake and signal system embodying the .

invention. Fig. 2 is a sectional elevation, on
an enlarged scale, of the automatic apparatus

[ ] —

_ be applied by the opera- |
tion of the engineer’'s brake-valve in the

|

|

|

connecting the train-brake and signal pipes. 1

Fig. 3 is.a similar view of the same, showing
different positions of the automatic and pres-
sure-saving valves. Fig. 4 is an elevation,
on an enlarged scale, of the parts of the appa-
ratus located on the engine. Figs. 5, 6, and
7 are similar sectional elevations, onap en-
larged scale, of the engineer’s -controlling-
valve, showing, respectively, different posi-
tions thereof. . Fig. 8is a sectional elevation,
on an enlarged scale, of the engineer’s signal-

valve and associated parts. Fig. 9 1s a sec-

tional elevation, on an enlarged scale, of the
conductor’s brake-valve and car-discharge
valve, - ' o
Like characters of reference refer to like
parts in the several figures. '

A represents the engineer’s brake-valve,

(hereinafter termed the ‘“brake-valve;’’) a,

the operating handle or lever thereof; B, the
supply-pipe leading from the main air-reser-
VOIT g to the brake-valve for supplying the
brake and signal system with air under pres-
sure; C, the train-brake pipe or piping ex-
tending from the brake-valve to the rear end
of the system; D, the train-signal pipe or
piping which is connected with the supply-

the rear end of the system; E, the engineer’s

signal-whistle; F, the whistle-operating or
sicnal valve; G, the conductor’s brake-valves
which are located in the cars and connected
to the train-brake pipe, and I the car dis-
charge-valves, which are also located 1n the
cars, preferably adjacent to the conductor’s
brake-valves, and are connected to the train-

sienal pipe. These parts, except, as herein-

6o
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pipe, as hereinafter explained, and extends to -

00

after explained, are all of well-known con-

struction and operation. . o

In the above-mentioned patented systems
the train brake and signal pipes are con-
nected at the rear end of the system by a de-
vice for applying the brakes automatically

or at the will of the engineer through the me-

dium of the signal-pipe pressure. In the

present system one of these devices I is lo-

cated at a suitable place in each car and con-

nected with the train brake and signal pipes

C and D, for example, by pipes % 2/, respec-
. tively, provided with ordinary stop-cocks or

valves 42. These stop-cocks are preferably
connected to be operated together, as by a
link 42 joining their handle-levers.

F
1

" The several devices I are alike, and only

the one at -the rear end of the train is used,

95
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the others being cut out of the system by 110




so size of said port.

6> out of the

. &

turning the stop-cocks 2* to close the pipes
connecting thém with the train brake and
signal pipes. .
The device I is preferably constructed and
¢ operates as follows, (see Figs. 2 and 3:) The
casing 7 thereof has two valve-chambers £ [,
each connecting at opposite ends with the

train brake and signal pipes through pas-

sages k' I’ and the pipes %2 2/. The valve-

10 chambers k [ connect with the atmosphere by

“exhaust-ports k* 2, respectively. K L rep-
resent piston-valves located in said valve-
_chambers and controlling said ports. Each
valve has faces or ends of different area, the

1t larger face thereof being exposed to the sig-

nal-pipe pressure and the smaller face to the
oreater pressure in the brake-pipe. The

valve K will be hereinafter called the ‘“auto-

matic’’ valve. A spring k® assists the brake-

2¢c pipe pressure to hold the automatic valve K

1n the position shown in Fig. 2, and a spring
[* assists the signal-pipe pressure to hold the
other valve L 1n the position shown in the
same figure. With the normal brake-pipe

25 pressure—say, for instance, seventy pounds

per square inch—acting on the small faces ot
the valves and the normal signal-pipe pres-
sure—say, for instance, forty-tive pounds per
square Inch—acting on the large f];ces of the

30 valves they will remain in the position shown

in Fig. 2, in which they close the ports £* {*—
that is, prevent the escape therethrough of
the air from the brake-pipe.  If the pressure
in the train-brake pipe falls below an effect-
35 1ve Eoint from any cause—such, for example,
as the _

the system, a stoppage in the brake-pi
caused by an improper position of the angle-
cocks, the choking of the pipes or a slow leak

4o therein, or the brake-valve handle being left
““on lap’’—the predominating signal-pipe

pressure will move the automatic valve K to
the position shown in Fig. 3, thereby placing
the train-brake pipe in communication with

45 the exhaust-port £* through the passage &’

and an auxiliary passage k5. The air will
then escapeirom the train-brake pipe through

sald exhaust-port k* and set the brakes in

quick or service action, depending upon the
| The brakes can be released
after being thus automatically set and the
‘automatic valve K returned to its normal po-
sition by reducing the pressure in the train-
signal pipe, as hereinafter explained, and re-

s& storing the pressure in the train-brake pipe.

As thus far described the apparatus 1s similar
in principle to the apparatus disclosed in said
patents. |

In order to prevent the air from blowing
port £* when the pressure is re-
~ stored 1n the train-brake pipe,and thus caus-
ing a needless waste of air-pressure, a pres-
sure-saving valve M, Figs. 2 and 3, is pro-

vided. This valve preferably consists of a
65 piston working in a chamber m and having a |

failure of the pump to properly supply

taming valve

836,705

ole 1n one end of the chamber and is adapt-
ed to close the auxiliary passage &°.
other end of the valve-chamber m connects
with the passage £/, leading to the train-brake
pipe, as by a passage m?. Pressure can leak

into the valve-chamber m through the hole

for the plungér m’, and this pressure, aided
by a suitable spring m?, will hold the valve M
in the position shown in Fig. 2 against the 01];)-
posing pressure on the opposite side of the
valve. .When the automatic valve K opens
the exhaust-port %* and reduces the train-
pipe pressure, as above explained, the pres-

sure will also fall in the valve-chamber on op- ¢

posite sides of the pressure-saving valve M.
When air is again admitted to the train-
brake pipe to restore its normal pressure for
releasing the brakes, it will rush into the
chamber m in rear of the pressure—savinl%
valve M through theé inlet-passage m* muc

faster than it can leak into the opposite end
of the chamber through the plunger-hole, and
the pressure-saving valve M will be quickly
moved to close the auxiliary passage and pre-
vent the loss of air-pressure. The pressure
will then build up to the normal in the train-
brake pipe and connecting-passage &’ and re-
turn the automatic valve to the normal posi-
tion (shown in Fig. 2) and shut off the exhaust-
port k2. The air will also gradually enter the
chamber of the pressure-saving valve through

‘the plunger-hole until the pressure 1s great

enough for the pressure-saving valve to be
returned by its spring m?® to the normal posi-
tion (shown in Fig. 2) to again open the aux-
iliary passage k*. 'The parts of the device I
will then be in position to repeat the auto-
matic application of the brakes, as described.

The train-signal pipe D is connected to the
air-supply pipe B by two branches; such as n
n’, Fig. 4, provided, respectively, with reduc-
ing-valves N N’. The train-signal pipe D
(see Figs. 4 and 8) is also connected to the
upper chamber of the signal-valve F by the
branch pipe » and a connection o and to the
lower chamber of the signal-valve, for in-
stance, by a pipe o', provided with oppo-
sitely-acting check-valves 0* 0®>. These parts
are all disclosed in said Patent No. 742,491
and are for the purpose therein described.

The

| i]?llumger m’, which extends loosely through a

70
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Instead of the several valves described i .
sald patent controlling these conmnections, a

single engineer’s controlling-valve 1s em-
ployed, which is preferably constructed as
follows, (see Figs.4—7:) Prepresents the valve,
the casing of which is arranged between
and communicates with the train - signal
pipe D and branch pipe n'. A pressure-re-
' Q of ordinary construction
works 1n a chamber ¢, which also conmnects
with the casing of the controlling-valve and
has a discharge-port ¢, and a pipe R con-
nects the controlling-valve casing with the
pipe o', leading to the lower chamber of the

12¢
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sienal-valve between the check-valves 0°
‘herein. The controlling-valve 1s connected

i anv suitable manner to the brake-valve,

1O

20
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valve P and 1s

~will be supplied to

of the pressure-Tetalning
nal-pipe pressure 1s reduced & predetermined

will be closed by 1ts spring.
pressure is thus reduced to prevent the above-
Jescribed operation of the automatic valve

whereby it will be operated when the brake-
valve is moved to ‘‘gervice-braking”’ and
“emergency’’ posit]
release’’ position, D
when the brake-valve 1s moved to the other
usual positions. g, Ink
p is pivoted to the handle of the controlling-
connected to the brake-valve
handle by a pin and slot p’ p*.  The control-
line-valve has connecting-passages 1, 2, 3, 4,
and 5, and the valve-casing has an exhaust-
port 6. In the normal position of this valve
(shown in Fig. 5) the passages 1 and 4 will
connect the train-signal pipe with the branch
pipe 7/, leading to the supply-pipe B, and air
the signal system through
N’ at the normal pres-
sure—for instance, forty-five pounds per
square inch. The slotted-link connection
hetween the brake-valve and controlling-
valve will allow the latter to remain station-
arv in this position when the brake-valve 1s
oved in either direction, either to full-re-
running,”’ or *‘lap’, positions. When,
the brake-valve is moved to service-
braking position, the controlling-valve P will
be moved to the position shown in F 1g. 6, 1n
which its passages 2 and 5 connect the pipe R,

the reducing-valve

leading from the lower chamber of the signal-

valve, with the pressure-retainin; valve Q.
The air-pressure in the pipe R will then hift
the pressure-retaining valve Q and permit the

escape of the air from the train-signal pipe

through the pipe R and discharge-port ¢’
valve until the sig-

amount, when the pressure-Tetaining valve

The signal-pipe

K at the rear end of the system while the en-

gineer is applying the brakes in the usual

manner by the brake-valve. With the con-
trolling-valve P in this position. the forty-
five pounds reducing-valve N’ will be cut ofi
from the signal system, and the latter will-be
supplied withair at a suitable lower pressure—
for instance, thirty-five pounds per square

inch—by the other reducing-valve N in the

branch pipe 7, so that pressure will be main-

{ained in the signal system to enable the con-
Juctor to signal the engineer. As the pipe
R connects with the pipe o” between the oppo-
sitely-acting check-valves 0% o* and this pipe
communicates with the lower chamber of
the signal-valve K and with

branch pipe n, the pressure will be simultane-
ously and equally reduced in both chambers

t

of the signal-valve,and the latter will not op-

erate to produce a blast on the signal-whistle;
but as the train-signal pipe is in direet com-

J

; the upper cham-
ber thereof through thé signal-pipe D and

-4

0* | munication

‘be moved to the position
which its passages 3, 4,

the controlling-valve P

valve when the latter is in running

test the system by applying the brakes.

equally applicable to the

b

with the upper chamber of the
signal-valve the conductor can operate the
signal-valve by means of the car discharge-
valve in the usual way. '

By turning the brake-valve to the emer-

ency position the controlling-valve P will
shown in Fig. 7, In
and 5 connect the
train-sienal pipe D and pipe R with the ex-
haust-port 6 of the valve-casing and will per-

mit the escape of air from said pipes D and R.~

therefore by turning the
brake - valve to emergency position reduce
the pressure in the train-signal.pipe for allow-
ing the return of the automatic.valve X to
its normal position by the restoration of the
train-brake-pipe pressure after the described

The engineer can

qutomatic operation of said valve to set the

brakes.

the engineer cannot set
brake-pipe pressure by
the usual wav the movement of
valve to the emergency

‘m position to dis-
sicnal system, and

In like manner when for any reason
the brakes with train-
the brake-valve In

charge the’air from the
when the pressure
duced the valve 1. at the rear end of the sys-
tem will be moved by the predominating

train-brake-pipe pressure 1o uncover the. ex-

‘haust-port , which will allow the escape of

air from the tral \-brake-pipe, and thereby
set, the brakes. This valve L is returned to
its normal position (shown 1n Fig. 2) when

the normal pressure is again restored to the
signal system. The controlling-valve P can
2]eo be moved by its handle to the position
shown .in Fig. 7 independently of the brake-
| ' POSl-
tion to reduce the signal-pipe pressure

‘he brakes are then set by the escape of air

ot the valve L, .if the engine-brakes set the

that both the signal and
throughout and that the
also in operative condi-

engineer will know
brake pipes are clear
automatic device 18
tion. S |
" The single controlling-valve P performs
the functions of the several valves described

the brake-

position will place

and -

As

70

75

30

5 \ 9©
therein 1s sufficiently re-

95

100

105
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in the patents mentioned -and gives the.en-

gineer full control of the brake and signal
systems. Obviousky this valve could be. dii-
ferently constructed and connected to the
brake-valve and operate.in a similar manner.
While a brake-valve of the New York type is
shown in the drawings, the invention .18
Westinghouse air-
brake system. | - o

* The conductor’s brake-valves G, Figs. .1
and 9, can be of the ordinary turn-plug tyﬁe '
e

adapted to open and bleed the train-bra

115

120

125

pipe when turned from the normal positions.-

L]

The train-signal pipe is also provided-with a
valve S, arranged adjacent to each conduc-
tor's brake-valve and preferably having a
turn-plug, which 1s connected by a lever s

130
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" conductor can bleed the train bra

L5

20

30

35

40

A

and link s’ or othérwise to .the handle g of the
conductor’s brake-valve. This valve S has

) fpassage which normally connects the parts
0

the train-signal pipe on opposite sides

thereof, so as not to cut off the car discharge-

valve H, but which opens the train-signal
pipe to the atmosphere and bieeds the same
through a discharge-port s* when the valve

1s turned by the operation of the conductor’s

brake-valve. Thus in an emergency the
Ee and sig-
nal pipes by the operation of one of the usual
brake-valves G, and thereby operate the
valve L at the rear end of the system and set
the brakes.. In case.of an obstruction in the
train-brake pipe in rear of the valve G oper-
ated all of the brakes would nevertheless be
set, those in front of the obstruction by the
opening of the conductor’s brake-valve G
and those in rear of the obstruction by the ac-
tion of the valve L. |
The system described provides for auto-
matic_application of the brakes, as stated,

and also enables either the engineer or the

through the medium of the signal-system

pressure. |

- I claim as my invention— '
1. In an air-brake and signal system, the

combination with the brake and signal pipes,

of a device which is acted upon by the Era,ke

and signal pipe pressures and is operated to

apply the brakes upon a variation of the nor-
mal relative pressures in said pipes and is re--

turned to normal position by the restoration
of the normal pressure in the brake-pipe, and
8 pressure-saving device which is operated in
advance of said other device when the brake-

pipe pressure 1s increased, substantially as

- set, forth.

2. In an air-brake and signal system, the
combination with the brake and signal pipes,
of & device which is acted upon by the brake

~ and signal pipe pressures and is automatic-

45

50
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65

ally operated by the signal-pipe pressure to -

apply the brakes upon a reduction of pres-
sure 1n the brake-pipe and is returned to nor-
mal position by increasing the brake-pipe
pressure, and a pressure-saving device which
1s operated in advance of said automatic de-
vice when the brake-pipe pressure is in-
créased, substantially as set forth. :
3. In an air-brake and signal system, the
combination with the brake and signal pipes,
of a device which is acted upon by the brake
and signal pipe pressures and is automatic-

- ally operated by the signal-pipe pressure to

connect the brake-pipe with an exhaust-
opening and apply the brakes upon a reduc-
tion of pressure in.the brake-pipe and is re-
turned to normal position by increasing the
brake-pipe pressure, and a pressure-saving

device which is operated in advance of said

automatic device to cut off said exhaust-

opening from the brake-pipe when the brake-

‘and sign
ally operated by the signal-pipe pressure to

and which is automatical

set forth.
4. In an air-brake and signal system, the

| combination with the brake and signal pipes,

of a valve which is acted upon by the brake
al pipe pressures and is automatic-

open the brake-pipe to the atmosphere and
apply the brakes upon a reduction .of pres-
sure In the brake-pipe and is returned to the
normal position by increasing the brake-pipe

- plpe pressure is increased, substantially'&s ,

75

ressure, and a pressure-saving valve which
P y P

1s exposed to the brake-pipe pressure only
and 1s operated in advance of said automatic
valve to close the brake-pipe to the atmos-
phere when the brake-pipe pressure is in
creased, substantially as set forth. ' |

5. In an air-brake and signal system, the
combination with the brake and signal pipes,
of a valve which has differential faces ex-

.

posed to the brake and si%nal pipe pressures

_ y operated by the
signal-pipe pressure to connect the brake-

| pipe with an exhaust-opening between said
conductor to set the brakes in an emergency

valve-faces and apply the brakes upon a re-
duction of pressure in the brake-pipe, sub-
stantially as set forth. |

6. In an air-brake and signal system, the

-combination with the brake and signal pipes,

of a valve which has differential faces ex-
posed to the brake and signal .pipe pressures

and which is operated by the-brake-pipe pres-
sure to connect the brakeg:)ipe with an ex-

haust-opening between said valve-faces and
apply the brakes upon a reduction of pres-
sure in the signal-pipe, substantially as set
forth. *

combination with the brake and signal pipes,
and the car discharge-valves connected with

the train-signal pipe, of a device which is

Qo

95

100

7. In an air-brake and signal system, the

105

acted upon by the brake and signal pipe pres-

sures and is operated to apply the brakes
upon a reduction of pressure in the signal-
pipe, and conductor’s valves in the cars in

110

addition to the car discharge-valves for bleed-

ing said signal - pipe, substantially as set
forth. | .
8. In an air-brake and signal system, the
combination with the brake and signal pipes,
of a device which is acted upon by the brake

- and signal pipe pressures and is operated to

apply the brakes upon a reduction of pres-

~sure 1n the signal-pipe, a conductor’s brake-

valve, and a valve connected to said conduc-

II5.

I20

tor’s brake-valve for bleeding the signal-pipe, -

substantially as set forth.
9. In an air-brake and signal system, the
combination with the brake and signal pipes,

- of devices connecting the brake and signal

pipes at different points in the system for au-
tomatically applying the brakes by the sig-

nal-pipe pressure upon a reduction of pres-.

sure 1n the brake-pipe and by the brake-pipe

| pressure upon & reduction of pressure in the

125

130
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signal-pipe, and means for rendering inoper-

ative all of said devices except that at the

rear end of the system, substantially as set
forth. | | |
10. In an air-brake and signal system, the
~ombination with the brake and signal pipes,
of an automatic device in connection with
the brake and signal pipes for applying the
brakes by the signal-pipe pressure upon a re-
duction of pressure in the brake-pipe, and by
the bra,ke--pipé pressure upon a predeter-
nined reduction of the pressure in the signal-

nipe, and a controlling-valve connected to

the engineer’s brake-valve and which reduces

the pressure in the signal-pipe to prevent the
action of said automatic device when the en-

ainect’s brake-valve is moved to apply the
brakes, and which further reduces the signal- | 1906.

pipe pressure to apply the brakes when

moved to another position, substantially as

set forth.

11 In an air-brake and signal system, the 1

-,

I-_.l
¢

| combination with the brake and signal pipes,

of an automatic device in connection with

the brake and signal pipes for applying the
brakes by the signal-pipe pressure upon a re-

duction of pressure in the signal-pipe, branch,

pipes for supplying air at different pressures

to the signal-pipe, a pressure-retaining valve,

and a controlling-valve connected to the en-
gineer’s brake-valve and which in one posi-
fion connects the signal-pipe to the branch
supply-pipe of greater pressure, and in a sec-
ond position cuts off sad last-mentioned
branch supply-pipe and connects the signal-
pipe to said pressure-retaining valve, and 1in.
a third position discharges the signal-pipe to
apply the brakes, substantially as set forth.

| THOMAS J. QUIRK.
Witnesses:

C. W. PARKER,
A. L. MoGEE.

Witness my hand this 13th day of June,

25
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