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do all whom it may concer: o
Be it known that I, Joux J. NuF, a cltlzen

- of the United States, remdmﬂ' at New Ymk

10

15

~ reliable means for automatically relieving the
pump from its work of compressing air Whlle
the pump is being connected with its operat-

20

~ the connection is completely made before the
A large

in the county and State of New York, have

1nvented a new and useful Improvement in

Air-Brakes, of Whlch the following is a speci-
fication.

This invention relates to air- brakes in

‘which the pressure of air is supplied by a

pump actuated from the axle of the car and
where the pump-actuating mechanism is dis-

operated, a clutch or like device being com-
monly used to malke this connection, and has
for 1t8 object the provision of efﬁclent and

ing mechanism, thus rendering it certain that

work of compressing air is begun.

“amount of wear upon the conneetln 2 par ts 18
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thusavoided which otherwise will occur where
the pump commences to operate and force

air into the reservoir against a high pressure

in the reservoir before the (301111601311]0‘ parts
are firmly set agamst each other.

It also consists in the novel construetion,
combination, and arrangement of parts he1 e-
inafter deseubed

In the drawings accompanying and form-
ing a part of thls specification, Figure 1 is a
wenelal view showing the pump Wlth its ac-

tuatmﬂ' mechanism, a pump-governor, a res-

ervoir in which compressed ﬂllld 1S stored a
service-valve, and a brake- -cylinder. I‘w 2
is a sectional - view of a service-valve, gov-
ernor, and part of the pump in a plane par-
allel to plane of view in Fig. 1. Fig. 3 is a
face view of valve in governor; and Fig. 4, a
top view of said Valve—seat showing location
of ports controlled by Smd valve.

oimilar characters of reference designate

like parts in all the figures.

- This mechanism comprises in a general

- way the service-valve.A, the governor B the

50

reservoir C, the pump and pump- opemtmw

meehamsm D and the brake-cylinder E.

Inthe pr eferred form of my invention Lem=
in shown and descrlbad. the service-valve A

"

c‘omprlses a Va,'l've-ehamberl,formed of valve-

.casing 2 and base-plate 3, a valve-rod 4, stuff-
‘ing-box 5, spring 6, valve 7, port 8, leading

to the brake-cylinder E, port 9, leading to
the governor B, and a eonnectwn 10 mth the
reservoir C.  Governor B comprises a valve-
chamber 11, formed of the valve-casing 12,

‘with head 13 ‘having within it a plston 14
hollow piston- ‘rod 15, spring 16, and valve 17
an aumllaly valve-chamber 36 formed of a

‘valve-casing 37, having within it valve 38,
connected from the pump- piston or its con- |

nections when the pump is to be stopped and
is again connected when the pump is to be

valve-rod 89 and pwwded with a port 40
connected by pipe 43 to valve 44 of pump D

on the lower side of diaphragm 48, and hav-
‘ing a communication 41 with pmt 42 in the

valve - chamber 11, and comprises also the

compound eyhndel 19, having heads 20 and
21, pistons 22 and 23, plston rod 24, stuffing-

box 25, and provided WIth port 26, admlttmﬂ'

exhaust-port 27, and passage-way 28 from
small cylinder 29 to valve-chamber 11.
PumpD is of any approved form and is sup-

35
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air from chamber 11 to larger cyhnden 20, an -

75

plied with a valve 44, adapted to open and

close communication between the compres-

sion-chamber of the pumpand theatmosphere,
and, as here shown, comprises a valve 45, rod
46, head 47, a d1a,p111 agm 48, which When.

aeted upon by alr- pressure opens the valve,
and a spring 49 to close the valve when the

8o

alr-pressure is relieved when the air has es-

caped through the small opening 50. Pump
D supplies air te the reservoir through con-
nection 31 and is thrown into and 01113 of op-
eration by engagement of a suitable cluteh,
as ', The bla,keacylmdel K is of any ap-
proved form, is provided with the.usual pis-
ton and connec‘!}mns and has a pipe connec-
tlon 32 with port 8 of service- valve.

The pump is thrown in and out of enﬂ*&ﬂ‘e-
ment with its operating mechanism by the
movement of the piston-rod 24, connected to
the pistons 22 and 23. As sho’wz’iiﬂ- the draw-
ings, the said piston-rod and pistons are in
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the position for the engagement of the pump-

operating mechanism. This smaller cylinder

29 isin open communication at all times with.

the reservoir C, and consequently the reser-
voir-pressure is acting at all times on the
smaller piston 22.

communication with the valve-chamber 11
through the port 26, which port is opened and

10C

- The largercylinder 30 has



2

closed by the valve 17, the valve 17 also con- |

trolling the .exhaust from the cylinder 30
through port 26 and the exhaust-port 27.

- Owing to the difference in the sizes of the

10

I5

pistons 22 and 23 it is clear that when pres-
sure 1s admitted to cylinder 30 the pistons
will be moved to the left and the pump-oper-
ating mechanism thrown out of engagement.
It is likewise clear that when air is exhausted
from cylinder 30 the pump-operating mech-
anism will be-thrown into engagement for the
reason that the reservoir-pressure acts at all
times on piston 22. '

The valve 17 1s attached to the hollow pis- |

ton-rod 15, to which is attached also the pis-
ton 14.  T'he spring 16 in the hollow piston-

rod tends to force said piston-rod to theright,

- as shown 1n Fig. 2, and to move the valve 17

20

to shut off from cylinder 30 the pressure in
valve-chamber 11, which through passage 28

from cylinder 29, and to open said cylinder
00 to the exhaust. Thepressurein the valve-
chamber 11, acting upon piston 14, tends to
move said piston-rod and valve to the left—
that 18, to open communication between the

~valve-chamber 11 and cylinder 30 —{from

20

which it follows that when the air-pressure in
valve-chamber 11falls belowa point sufficient
to counterbalance pressure of spring 16 said
spring will cause valve 17 to exhaust the air
from cylinder 30, thereby permitting the pres-

- sure on piston 22 to throw the pump mechan-

35
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1Ism 1nto engagement, and when the pressure
1n valve-chamber 11 rises above said pointit
will overcome the spring, and as such pres-

stre 18 1inereased 1t will move valve 17 to the

left and admit pressure to eylinder 30 and
throw the operating mechanism of the pump
out of engagement.

It will be noted that the pump will not be
thrown into engagement until valve 17 has

~ practically completed its travel to the right,

45
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for until then the lap of the valve will not
open cylinder 30 to the exhaust. It will be
further noted that having been thrown into
engagement the pump will not be thrown out
of such engagement until the valve has prac-
tically completed its travel to the left, for
until then 1ts lap will not uncover port 26 to
open communication between eylinder 30 and
valve-chamber 11.

The movement of the piston 14 to the right
to exhaust the air from cylinder 30 and to
cause the pump-operating mechanism to be
thrown into engagement, as has been de-

- sceribed, isalso accomplished when the brakes

6o

- has completed its movement.

are released and the air from the brake-cyi-
inder exhausted through the pipes 32 and 34
into the space 51 to the left of piston 14, the

alr from the brake-cylinder finally escaping

through the opening 35 after the piston 14
This occurs

when the brakes, having been previously ap-
plied: by & movement of the valve 7 in the
service-valve A to the right, are released by
a movement of the said valve in the opposite

609,042

direction opening communication Detiveen
pipes 32 and 34.

Through the application of the brakes the
pressure in valve-chamber 11 falls slightly

and valve 17 moves toward the right, but not

sufficiently to exhaunst the air from cylinder
30. When the brakes are released, the ex-
haust from the brake-cylinder forces valve
17 to its extreme right, the air from cylinder
30 1s exhausted, and the pump thrown into
operation. When theexhaust from the brake-
cylinder escapes through opening 35, valve
17 will immediately return to the position 1t
occupied just after the brakes were applied;
but until its return to practically its extreme
left position (which it will not do until the

pump has operated to restore to the reservoir

-the pressure lost in the application of the

“brakes) the pump will remain in operation,
as has already been explained. |

has within it at all times reservoir-pressure |

As heretofore constructed the shock and

wear upon the pump and pump -operating
-mechanism when they are thrownintoengage-
-mentare very great.

1o overcome this diffi-
culty, I provide means for automatically re-

llevingthe pumpofits work of compressingair
~until the engagement of the operating parts
“has been fully effected. Ifor accomplishing
- this I provide an auxiliary valve-chamber 306,
“heretofore partially described. The valve-rod

39 therein is rigidly attached to piston 15 in
valve-chamber 11 and also to the valve 38,
which controls the port 40. Thevalve-cham-

“ber 36 has communication with the valve-

chamber 11 through the pipe 41 and port 42,
sald port being controlled by the valve 17 in

-valve-chamber 11 in such a way that when

the rod 15 is moved to the right to throw the

the same movement of the rod 15 the valve
o3 opens the port 40 and through the pipe 43
admits air under the diaphragm 48, thereby

lifting the valve 45 from its seat and opening

communication between the compression-
chamber of the pump and the atmosphere,
sald valve being held open until the airin the
auxiliary chamber 36 has exhausted through
the small opening 50 beneath the diaphragm
48. 'This opening 50ismade of suchsize rela-
tively to the volume of air to be exhausted

| that the valve 45 is held open long enough to

permit the complete engagement of the pump-
operating mechanism. While this valve 45
1s thus held open, the air is free to pass from
the compression-chamber of the pump into
the atmosphere, and consequently no com-
pression takes place and the pump and its
operating mechanism are relieved from all
strain which occurs when the pump is pump-
Ing against reservoir-pressure. When the
ailr below the diaphragm 48 has exhausted,

the spring 49 lowers diaphragm 48 and per-

mits the valve 45 to return it to its seat, and
compression in the pump begins.

When the pressure in the reservoir is re-
stored and its action on piston 14 moves valve

| 17 to the left, causing a disengagement of the

70
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“pump into action the port 42 is closed. DBy
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IO
- also so arranged with respect to ports 26 and
40 that when they are moved to the right port

20

50
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pumping mechanism, asheretofore described,

the valve 38 in the auxiliary chamber closes
the port 40 by the same movement the valve
17 opensthe port42and admits air from cham-

ber 11 to auxiliary chamber 86. The valves
17 and 38 are so arranged with respect to the
ports 42 and 40, which they respectively con-
trol, that the port 40 in the auxiliary valve-
chamber i is closed just prior to the opening of
port 42 in valve-chamber 11. Saidvalvesare

40 18 opened before port 26 is opened to the
exhaust. Saidvalvel7hasa recess53, Fig. 4,
forming an air-passage from cylinder 30 fo the
exhaust—port 27 through port 26 when said
valve 1s moved to the Plﬂ‘ht

1 claim—

1. In an air-brake System the combination

with an air-reservoir a pumpand its operating
‘mechanism a pump-governor connecting and
- disconnecting said pump-operating mechan-.

ism and the pump of means Whereby the com-
pression-chamber of the pump is opened to
the atmosphere while said pump-operating
mechanism is being connected with
pump, substantla,lly as described.

2. In an air-brake system the combination

with anair-reservoir, a pumpand its operating
nmechanism, a pump-governor connecting and:
disconnecting said pump-operating mechan-

- 1sm and said pump of means whereby the suc-

- tion-valve of said pump may be controlled by
~ the operation of said pum p-governor substan-

35

tially as described.

3. In an air-brake system the combmatwn_

withanair-reservoir,a pump andits operating

- mechanism a pump-govemor eonnecting and

40
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disconnecting said pump-operating mechan-
ism and the pump of an aumhary chamber

- and means whereby when the pump is stopped |
- sald auxiliary chamber is supplied with air -

under pressure, and the pump is started said
alr-supply is shut off and the air in said aux-

tliary chamber 18 caused to actuate a valve on-

the pump toopen communication between the

‘compression-chamber of the pump and the at-

mosphere.
4. In an air-brake System the combination

withanalr-reservoir,apump andits operating
- mechanism, a pump-governor connecting and |
disconnecting said pump-operating mechan- |

said

[ ism and said pump of an auxiliary air-cham-

ber having communication with the valve-
chamber of said pump-governor under the
control of the valve therein, mechanism

“whereby the suction-valve of sa1dpump may

be controlled and a communication between

said auxiliary air-chamber and said suection- |
60

valve-controlling meeha,msm substantlallv

as described.

5. In an air-brake System the combination

L
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with an air-reservoir,a pump and its operating

mechanism, a pump-governor connecting and

dlseonnectmﬂ‘ said pump-operating mechan-
| ism and smd pump of an auxiliary air-cham-
‘ber having communication with the valve-

chamber of said pump-governor under the -

‘control of the valve ther ein,” mechanism -
whereby the suction-valve of said pumpmay

be contmlled, and an auxiliary valve in said

auxiliary mr ch&mbel sub%antlally as de-—
scribed. |

6. In an air-brake sys‘tem the combm%tmn“ -

with an air-reservoir,a pumpandits operating

mechanism, a pump-governor ¢connecting and

dlsconneetmﬂ' sald pump-operating mechan-

75

ism and the pump of an auxiliary chamber,a

communication from said auxiliary ehambet
to a port in the valve-chamber of the pump-

‘governor, said communication being operated

30

by the movement of the valve in the valve-

chamber which throws the pump out of action
and closed by the reverse movement, a com-
munication between the auxiliary chamber
and the suction-valve of the pump a valve in

| said auxiliary chamber connected to and

moved with the valve in the valve-chamber,
whereby when the valve in the valve- chamber
1s moved to start the pump the valve in-the
auxiliary chamber opens communication be-

90.

tween the auxiliary chamber and the said sue-

tion-valve of the pump causing said suction-

valve in the valve-chamber of the pump-gov-
ernor inthe opposite direction closes smd port
in said auxiliary chamber.

In testimony whereof I have swned my -
name to this specification in the presence of
two subsm ibing witnesses. |

-JOHN J. NFI‘

"Witnesses:
ANDRDW TJ. LRISLIN
JOHN J. RANAGAN.,

valve to open and whereby a movement of the
95
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