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‘THOMAS J. QUIRK, OF BUFFALO, NEW YORK.

AIR-BRAKE MECHANISM.

SPECIFICATION forming vart of Letters Patent No. 726,459, dated April 28, 1903.
Application filed July 18, 1902: Serial No. 116,079, (No model.)
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Yo all whom ¢ may concern:
Beitknownthat I, THOMAS J. QUIRK, a

zen of the United States, 1*esidingr at Bu:

in the county of Erie and State of New York,

have invented certaln new and useful Im-
provements in Air-Brake Mechanism; and I

do hereby declare the following to be a fall,
clear, and exact deseription of the invention,
such aa will enable others skilled in the .a,rb

to which it appertains to make and use the:|
same, reference being ha,d to the accompany- |

reference:
mmked thereon, which fcm:n a part of this

of

0‘[1168

ing dia,wmﬂ's, and to

specification.

My invention relates to improvements in
automatic air-brakes, and more particularly
to certain novel attachments which aect in
conjunction with the air-brakes proper to

overcome certain defects in the present sys-
tem which are a fruitful cause of accidents.

As at present constructed and’ operated
should obstruections in the brake- -pipe occur
from any cause whatever the service is neces-

sarily destroved and the brakes cannot be

set by the engineer.  Again, should the sup-
ply of air under pressure in the brake-pipe

shutting off of the air-supply through wrong

posmlon of either of the engineer’s brake-

valve handle or any of the angle-cocks the

effectiveness of the present brake %ystem_-
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would again be destroyed.

‘The object of the present invention is to
provide for the contingencies above outlined
by produecing a practically perfect system
which will be equal to any emergency which
may arise. Theseobjectsareattained through
the instrumentality, first, of an automatic
device adapted for removable engagement
with the brake and signal pipes at the rear
of the train by means of which the two pipes
are so connected with each other that the
pressure in the signal-pipe will be automat-
ically utilized to set the brakes in the event
of failure of the Lrake- plpe to plOpeIIy per-
form its functions and in case it is necessary
to set the brakes while the trouble exists in

- the brake-pipe to automatically bleed the

89

brake-pipe to set the brakes after emptying

the signal-pipe by hand; second, of an im-
proved attachment in operative engagement

aciti-
Talo,

T

Fig. 6 is

"handle.

leading from the cab to rear of the train.

" with the signal-pipe and the engineer’s brake-
valve handle by means of which the auto-
matie operation of the device outlined in the

preceding paragraph is prevented during the

third, of certain other
improved details of construction, all of which
will be more fully hereinafter described, and
pointed out in the claims.

In the accompanying drawings, 001:1818131110*

of two sheets, Figure 1 is a dlaﬂ*mmmatw
view showing a pcirti(m of an automatic air-
| brake system provided with mechanism em-
Fig. 2 18 a detaill

bodying the invention.
view, in central vertical section, of my im-

proved automatic device which connects the
‘brake and signal pipes at the rear of the
_tram

tical sectlon of an unmoved regulating-valve.

ig. 3 1s a detail view, in central ver-

Fig. 4 18 a top plan view of the connectiou
WiLh the engineer’s brake-valve. Fig, 5isa
central vertical section of the signal-valve.
a similar section of a regulating-
valve in the pipe connecting the lower cham-

| ber of the signal-valve with the signal-pipe.
be reduced below an effective point through |

failure of the pump to work or by accidental

Referring to0 the drawings, the parts of the
pxesent automatic air- brake to which myim-
provements are applied are shown in Kig. 1

1n diagrammatic forim, as follows: 1is the en-

gineer’s brake-valve, and 2 is the operating-
3 and 4 are the vertical and hori-
zontal brake-pipesforholdingairat a pressure
of seventy pounds and upward and leading
from the valve 1 to the rear of the train. 5is

.the pipe leading from the valve 1 to the main

reservoir. (Notshown.) 6isthesignal-pipe,
7
is the signal-valve, connected to the signal-
pipe 6 by the piping 8. 9 is the whistle, con-
nected to the signal-valve 7 through piping
10. 11 is a pipe connecting the lower cham-
ber of the signal - valve 7 with the pipe 8.
The system of piping 12 connects the signal-
pipe 6 through pipe 3 with pipe 5, leading to
the main reservoir.

ducing-valve 13 to reduce the pressurein the
signal-pipes 6 and 8 to forty-five pounds.
My improved.automatic device, located at
the rear of the train, 18 inclosed in a casing
14. This casingis prowded on its upper s1de |
with the hook 15 adapted for engagement,

55

ordinary braking of the train by the engineer -
‘and without interference with the fu netions
of the signal system;
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In this pipe 12 is there-
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‘sition shown In Fig. 2.

‘2 hole in the wall thereof, as shown.

726,459

with the rail of the platform at rear of the | the piston-chamber 40, is fixed the auxiliary

train in order to temporarily suspend such .
device when in use. The two sections of the
hose 16 and 17, leading from the casing 14,
are coupled, respectively, to the brake-pipe
4 and signal-pipe 6, as shown in Fig. 1, to ef-
fect an operative communication between
these two pipes of the system.

The detailed construction of the device con-
tained within the easing 14 and fually shown
in Fig. 2 is as follows:
and communicating with the hose 16 is the
passage 18, leading to the two branch pas-
sages 19 and 20, which unite in the common
passage 21, communicating with the signal-
pipe 6 by means of the hose 17 at the oppo-
site end of the casing 14. An auxiliary pas-
sage 22 opens into the branch passage 19 and
communicates with a passage in the hook 19,
which is controlled by the stop-cock 23 in
such passage. In the passage 19 is located
an enlarged piston-chamber 24 for the oper-
ative reception of a piston 25, connected to a
piston-rod 26, which extends throﬂgh and be-
yond a perforated wall 27 in the passage and
carries at its extreme end a valve 28 for open-
ing and closing an exhaust-port 291n the pas-
sage 19. This valve is held 1n tight sliding

contact with the wall of the passage 19 by a
30

spring 30. Upon the piston-rod 26, between
the valve 28 and the piston-chamber 24, is rig-
idly secured an auxiliary piston 31. 39 indi-
cates a spring coiled about the piston-rod 26
between the piston 25 and wall 27 and which
tends to hold the pistons and valve in the po-
Extending down
from the passage 19 is a chamber 32, in which
operates a piston 33, between whmh and the
lower end of the chamhber 32 is a spring 34.
Secured to the upper side of the piston 33 is a
locking-rod 35, the upper end of which is bev-
eled and extends into the passage 19 through

rod 35 is movably seated in a socket in the
upper side of the piston 33 and is held up
by a spring 36, which permits it to be de-
pressed mdependently of its piston.
hole in the wall of the passage 19, through
which the locking-rod passes, is but slightly
larger than said rod, so that only a restricted
opening is left for the passage of air to and
from the chamber 32, which causes a tardy
movement of the piston 35. In the bottom of
thechamber 32 and in the passage 19, between
the piston 31 and the wall 27 of the piston-
chamber 24, are exhaust-openings 37 and 38,
which allow the escape of air and prevent
the formation of air-cushionsino said chamber
and passage. In the passage 20 is located an
enlarged piston-chamber 40 for the operative

~veception of the piston 41, connected to a pis-

ton-rod 42. Upoun the outer end of this piston-
rod 42 is a valve 43 for opening and closing
an -exhaust-port 44 in the passage 20. This
valve is held in tight sliding contact with the

- wall of the passage 20 by the spring 45. Upon

the piston-rod 42, between the valve 43 and | lower -chamber 72,

Within the casing 14

This

The

' piston 460.

54 is a spring arranged between
the piston 41 and right- hand end of the piston-
chamber and tendmw to hold the pistons and
valve in the position shown in Fig. 2, in which
the exhaust-port 44 is clesed. E*ctendmﬂ'
down from the piston-chamber 40 1s a cham-
ber 48, in which operates a piston 49, between

1 which and the lower end of the chamber 48 is

the spring 50. The piston 49 carries a lock-
ing-rod 51, the upper end of which is beveled
and extends into the passage 20 through a
hole in the wall of said passage. This lock-
ing-rod 51 is movably seated in a socket in

75

S0

the piston 49 and is pressed upwardly by a

spring 52, which permits of its automatic en-

gagementand disengagement with the piston

41. In the bottor of the chamber 48 and 1n
the passage 20, between the pistons 41 and 46,
are escape-passages 535 and 47, which prevent

the formation of air- gushmns in said chamber

and passage. -
My improved device connectizg the engi-
neer’s brake-valve handle and the signal-pipe
is arranged as follows, (see Figs. 1, 3, and 4:)
55 is a pipe thelower end of which communi-
cates with the signal-pipes. Upon its upper
end is mounted a casing 56, in which is ar-
ranged a pressure-reducer and a regulating-
V&Ive The pressure-reducer consists of ‘the
cylindrical weight 57, adapted for vertical
movement under pressure in the chamber 53
upon the guide-rod 59. This chamber has at
its lower end the exhaust-opening 60. Below
this pressure-reducer is located a cylindrieal
valve 61, seated in a cylindrical socket 62 at
richt angles to the passage 63 in the pipe 55.
Diametrically across this valve 1s arranged a
passage 64, adapted to form a continuation
of the pipe-passage 63. One end of this
valve-passage 64.is widened, as at 65, to throw
the pipe-passage 63 In communication with
the exhaust-opening 66. The valve Gl has
an operating-lever 67 rigidly secured there-

to, such lever 67 being connected to the en-

oineer’s brake-valve handle 2 by a rod 68.
The end of this rod 68 which 1s in engage-
ment with the brake-valve handle 1s pro-
vided with the elongated slot 69, adapted for
the sliding reception of the pin 70 on the
brake- Valve handle. When the brake-valve
handle is turned to ‘‘lap” position, the pas-
sage 64 of the valve 61 is 1n proper position
to @llow the air from the signal-pipe to pass
up into the weight-valve 57 58, which 1s set
for a pressure of twenty pounds, the surplus
pressure escaping through the exhaust-open-
ing 60. The noise of this escaping air will
serve as a warning to notify the engineer
when he is not braking that his brake-valve
handle is not 1a 1ts proper position.

My improved connections between the sig-
nal-valve and the signal-pipe are arranged as
follows: The signal-valve 7, as shown 1n sec-
tion in Kig. 5, which is of well-known con-

‘struction, has the upper chamber 71 and the

separated by the flexible

10O

106

I1Q

115

120

(25

130




10

798,459

‘diaphragm 73. Under my improved arrange-

ment I place the lower chamber 72 of the Valve
in communication with the signal-pipe 8 by

means of the pipe 11, which is p10v1de(‘1 with

the contxollmﬂ*-valve 74, (shown in section in
Fig. 6,) in which 75 is a chamber provided
with the removable serew-threaded cap 76.
Within this chamber is the cup-valve 77, rest-

ing upon its valve-seat 78 in the pipe 11. The

spiral spring 79, seated in the cup-valve 77
and having its upper end in bearing contact

with the cap 79, serves to normally hold such |

-+ valve in closing contact with its seat.

£5

20

82 represents a valve located in the cab
and controlling the signal-pipe § and having
an operating-handle 80, by which the valve
can be moved to open and close said pipe.

~ The operation of my improved apparatus
just described in detail is as follows:
the necessary pressure has been obtained in
both the brake and signal plpes 4 and 6 to
prepare the system Tor of ective - service

should the pressure be reduced below an ef-

fective point, either through the failure of the
pump to maintain the proper pressure or from

any accidental obstruction in the brake-pipe

4, without the knowledge of the engineer the

. appamtus in the passage (see Fig. 2) operates

30

35

automatically as follows: The proper pres-
suare for the brake-pipe through pipe 16 and
passage 13 is usually seventy pounds to the
square 1nch, which 18 exerted against the
auxiliary piston 31, which serves, with the aid

of the spring 39, to hold the plston 25 1n the

extreme I‘lﬂ’ht- end of the chamber 24 against
the pressure on the opposite side of the plthH
20 coming fromthe signal-pipe 6 through pipe

- 17 and passage 21, usually forty-five pounds

40

45

‘being closed by the va,lve 28.

to the square 111(311 which acts on the opposite

side of the larger plston 25, the exhaust-port
should the
pressure in the brake-pipe now be reduced
through accident, as before outlined, below
the strength of the opposite pressure from
the signal-pipe, the piston 25 will be forced
to the opposite end of its chamber against the

‘action of the spring 39 and will carry the

valve 28 to the left and open the exhaust-port
29, thus leaving a vent for the escape of the
alr 1n the brake-pipe, which discharges into

- thecasingl4and {fromthencethroughopening

55
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81 into the outside atmosphere, which has the
effect of instantly setting the brakes by quick
action.  The locking-rod -35 is designed to
hold the pistons and valve-in the normal po-
sition slrown prior to the establishment of the
proper pressurein the brake and signal pipes.
In case the air-pressure is admitted to the
signal-pipe before its admission to the brake-

pipe there will not be the requisite pressure

in the chamber 52, which communicates with

passage 19 on the brake-pipe side of the pis-

ton 81, to depress the locking-rod 35, and the
latter will be held up by its piston and spring
o4 and will bloek the movement of-piston 31

~and prevent the action of valve 28 until the

alr under pressure. in chamber 32,

After

l admitted slowly past the locking-rod 35, de-

| the piston 33 against the action of its spring
36 and without depressing the piston 33in its

piston 31.

‘wihich 18 &

-

presses the piston 33 against the actmn of
thespring 34, which causes the attached lock-
ing-rod to be drawn out of the way of the
After such piston has passed the
locking-rod by reason of the reduced pres-
sure in the brake-pipe, as above explained,

the locking-rod is again thrown to its highest

position., So long as the pressure on the
brake-pipe and passage 19 is sufficient to hold
the pistons 31 and 25 to the right, as shown,
the locking-rod is held down out of the path

of the piston 31 by the air-pressure, and as

the locking-rod can only rise slowly, owing to

the reduced escape-passage for the air from
the chamber 32, sufficient time is allowed for
the piston 31 to move past the loecking-rod.

When the brakes have been set by the auto-

mafic action of the apparatus just described
and the troable located and adjusted, it is

necessary to release the brakes and permit
the automatic apparatus just described fo be
returned to its normal position. This is ac-
complished in the following manner: The

70

75

30

Qo

brake-valve handle 2 is thrown over to what

‘is known as its ‘““emergency 7. position. .The

connecting-rod simultaneously pulls the le-
ver 67 and turns its attached valve into such
a position that the enlarged end 65 of the
valve-passage 64 (see Kig. 3) connects the pas-
sage 63 in pipe.55 and the exhaust-open-
ing 66, adjacent thereto. This provides a
vent throuﬂ‘h which the signal-pipe may.be
emptied to remove the pressure in passage 19
on the right-hand side.of the piston 25 and
permit the spring 39 to force the pistons 25
and 31 and the valve 28 back to their normal
locked positions, as shown in Fig. 2.
the piston 31 returns to its normal position,

it strikes the beveled upper end of the lock-

ing-rod-85 and forces it down in its socket in

chamber 32. Afterthe passage of the piston

31 and rod 35 is returned to its locking posi- .

tion by its spring 36. ‘T'he brakes may be re-
leased without any movement of the auto-
matic device just deseribed by simply turn-
ing the brake-valve handle to ‘¢ release” po-
tion,. which simultaneously turns the valves

61 64 through connecting-rod 68 and closes

When

25

IQO

105

110

115

bipe 55, thus permitting the restoration of
| the normal pressure in the signal-pipe.

The described sliding connection of the rod

I20

6 with the brake-valve handle 2 permits the .

valves 61 64 toremain open during service
braking and while the valve- lmudle is in
‘“lap”’ posltlon

The valve 23 in the b:anch pa,ssabe 22
which leads from the brake-pipe passage 19
to the hollow handle 15, which is open at.the
lower free end of the hook is - employed to

bleed.the brake- -pipe.-4 by hand at the rear
end of the train in order to set the brakes

without the assistance Of the enrrmeel 'ﬁhen

necessary. | - o
In case anything hapnen% to 1611(161 1t im-

125
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means of the brake-valve 1in the cab in the
usual manner,he can applythebrakesthrough
the instrumentality of the hand-valve 32 in
the signal-pipe 8 in the following manner:
The pistons 41 and 46 in the passage 20 and
the spring 54, acting therein, are so propor-

tioned that with the normal brake-pipe pres-

sure (seventy pounds, more or less) on the left
from passage 18 and the signal-pipe pres-

sure (forty-five pounds, more or less) on the

right from passage 21 the pistons are held
in the normal position shown in Fig. 2, with
the valve 43 closing the exhaust - port 44,
When the occasion arises, as just explained,
the engineer operates the lever 80 to open the

attached valve 82 and discharge the air from |

the signal-pipe 8. 'This removes the pres-
sure from the right-hand side of the piston
41, and the pressure from the brake-pipe 16
and passages 18 and 20 against the left-hand
side of the smaller piston 46 forces piston 41
to the right against the action of the spring
54, The valve 43, attached to the pistons, is
carried tothe rwht and beyond the exhaust-
port 44, through_which the air from the brake- |
pipe escapes, thus setting the brakesin quick |
action.

The locking-rod 51 acts in a manner simi- ;
lar to the other locking-rod 35 and prevents
the action of the pistons 46 41 and valve 43
by the pressure in the brake-pipe prior to
supplying pressure to the signal-pipe. The
locking-rod is normally held down out of the
path of the piston 41 by the ordinary pres-
sure in the passage 20 from the signal-pipe
8. After the pistons 41 46 have been oper-
ated by emptying the signal-pipe 3, as ex-

plained, the pressure is removed from the

piston 49 of the locking-rod and the latter
rises to the position shown

When it i1s necessary to release the brakes,
the valve 82 is closed, which permits the nor-
mal pressure to be restored to the signal-pipe
8, pipe 17, and passages 21 20 against the
right-hand side of piston 41. This serves to
force the piston.41 back to its normal posi-
tion and with it the valve 43 in closed posi-
tion over the exhaust-port 44. In the ab-
sence of air-pressure the spring 54 will re-
store the piston 41 to its nmormal position.
The pressure 18 then restored in the brake-
pipe, which releases the brakes.
41 in its travel to the left rides over the bev-
eled upper end of the locking-rod 51, depress-
ing it as 1t passes the same.

The valve 82, the operation of which has
just been described, can also be used to de-
termine whether all angle or stop cocks in
the brake and signal pipes are open after all
connections are made in the brake system
before starting the train.

The signal-pipe can be emptied and the
brakes set by putting the brake-valve han-
dle 2 to the emergency position, which will
cause valves 61 64 to open and empty signal-
pipe 8, and thus set the brakes in the same

The piston |
separate brake and signal pipes, the combi-
‘nation with the brake and signal pipes, of a

Figs. 1, 3, 5, and 6:)
- brake-valve handle 2 to set the brakes the
pressure is reduced on the signal-pipe 8, say,

“which communicates with the signal-pipe 8
I; in order that the whistle will not be blown

726,459

possible for the engineer toset the brakes by | manner as has just been described in con-

nection with valve 82 and piston 41 and its at-

tachments.
In setting the brakes in the nsual manner

“through brake-valve 1 it is essential not to

interfere with the effective working of the

-signal system and at the same time prevent
the operation of the piston 25 and its attached

valve 28, as has been before outlined. This
is accomplished in the following manner, (see
In the movement of the

to twenty pounds, by the valves 61 64 being
opened, so that the air under pressture is per-
mitted to pass through the same to the weight-
valve 57 58, which holds the pressure at
twenty pounds, as desired. When this pres-
sure is thus reduced in the main signal-pipe
8, the pressare in the lower chamber 72 of

the signal-valve 7 is reduced simultaneously

through the connecting-pipe 11 and valve 74,

while the pressure is being reduced. This
valve 74 is held closed up to twenty pounds
pressure by the spring 79 acting on the cup-
valve 77, which permits all pressure over
twenty pounds to pass on to the signal-pipe 3,

70

75

30

y 90

95

thus preventing the diaphragm 73 from belnn' |

‘raised to open the whistle-valve 33 to oper-

ate the whistle during the ordinary setting

of the brakes, as well as to insure the proper

working of the signal-valve at all other times.
I claim—
1. In an air-brake mechanism mvolvmn*

separate brake and signal pipes, the GDmbl-
‘nation with the brake and signal pipes at the
-rear end only of the brake system, of a mech-
.anism in communication with such pipes, by
-means of which the braking impulse 1s auto-
-matically shifted from the brake-pipe to the

signal-pipe, as and for the purpose stated.
2. In an air-brake mechanism involving
separate brake and signal pipes, the combi-

-nation with the brake and signal pipes, of a
-mechanism in communication with said pipes,
~and under the control of the engineer, by
-means of which the braking impulse is auto-
-matically shifted from the brake-pipe to the
‘signal-pipe, and can also be shifted at will,
-substantially as set forth.

3. In an air-brake mechanism involving

mechanism in communication with said pipes
and under the control of the engineer, by

‘means of which the brakescan be applied at
~will by change of pressure in the signal-pipe,

substantially as set forth.
4. In an air-brake mechanism involving
separate brake and signal pipes, the combina-

‘tion with the brake and signal pipes,of a mech-

anism under the control of the engineer, by
means of which thesignal-pipeis-automatic-
ally placed in communication with the brake-
pipe to apply the brakes, upon a reduction of

00O

105

I10

115

I12C

125

130




IO

726,459

pressure 1n the brake-pipe, and whereby the
brakes can be applied at will by a reduction
of pressure in the s wml-—plpe substantially
as set Torth.

. In an air-brake mechanism involving
sepfu ate brake and signal p1pes, the eombma-
tion with the brake and signal pipes,of a mech-
anism by means of which the préssure in the
signal-pipe operates automatically upon a re-
ductlou of pressure in the brake-pipe to es-

| -.tabhsh communication between the brake-

15

20

pipe and the external atmosphere at the rear

end only of the brake sy stem substantially:

as set forth.
6. In an air-brake mechanism involving

separate brake and signal pipes, a mechan—_

ism in communication with such pipes, by

means of which the braking impulse is auto-

matically shifted from the bmke -pipe to the

~signal-pipe, and means connected with the

engineer’sbrake-valve and thesignal-pipe for
GOIItIOHlI]ﬂ‘ the automatic sh1ft1ncr mechan-

' ~ismin sattmn' the brakes from the bra ke-pipe,

25

as and for the purpose stated.

7. In an air-brake mechanism involving

~ Beparate brake and signal pipes, a mechan-

20

1sm in connection with such pipes, by means
of which the braking impulse is automatie-

ally shifted from the bla]ze~p1pe to the signal-

pipeand means connected with the engineer’s

- brake-valve and the signal- -pipe for leleasmn

35

~ism in commumeatmn with such plpeS by |

the brakes after they have been’ automa,tle-
ally set, as and for the purpose stated.

8. In an air-brake mechanism involving
separate brake and signal pipes, a meehan-—

means of which the braking impulse is auto-

matically shifted from the brake- -pipe to the
Swnal-plpe, and means connected with the
engineer’s brake-valve and the signal-pipe
for controlling the antomatic shifting mech-
anism in Settmﬂ' the brakes from the brake-
pipe and for releasmw the brakes after they
have been automatmally set, as a,nd for the
purpose stated. | |

9. In an air-brake mechanism 111?01?111#
Separate brake and signal pipes, a mecha,n-
ism in communication with such pipes, and

a hand-valve located at the locomotive-cab

and controlling the signal-pipe by means of
which the bral{e-pipe can be bled or emptied
at the point of communication between the
brake and signal pipe, for setting the brakes
as and for the purpose stated.

10. In an air-brake mechanism involving
separate brake and signal pipes, a mecha,n-
ism in communieation with such pipes, by
means of which the braking impulse is auto-
matically shifted from the blake-plpe to the
signal-pipe, an engineer’s brake-valve for op-

era,tmﬂ' the brakes a signal device, and mech-

anism for preventmw the operation of the
signal device in setting the brakes by means
of the brake-valve, substantla,lly as set forth.

‘In testimony whereof I have signed my
name to this specification in the presence of
two subsenbmw w1tnesses

THOMAS J. QUIRK.

“Witnesses:
J. W. PETTAPIECE,
- W. T, MILLER.
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