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- To all whom it may concern:

- of New York, in the count} of New York and

10

~are applied, so that the momentum of thecar |

2C
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Be it knownthatl, JOHN JACOB NEF, & cm--*

zen of the United Smtes residing at the city

Stateof New Y01 k,haveinvented certain new

and useful Impr ovements in Air-Brakes: and
I do declare the followmﬂ' to be a full, elem |

and exact deseription of the mventlon such
as will enable others skilled in the art to Wthh
it appertains to make and use the same.

My invention hasrelation to air-brakes for
railway-cars, and particularly for cars of ca-
ble or electric railways; and it consists in the
novel construction of the service-valve con-
trolling the passage of air to and from the
bmke-cyhndel and in novel means for throw-
ing the pump into action and for doing this
by the same operation by which the brakes

after the application of the brakes wﬂl oper-
ate the pump. |

Tt also consists in the novel construetion,
combination, and arrann'ement of parts here-
inafter descrlbed

In the accompanying drawings, Figure 11s

a central longitudinal sectional view of a
service-valve and governor. Iig. 2 1s a sec-

tional view of the service-valve of Fig. 1 at

line 2 2. Fig. 31s a sectional view of Ifig. 2
through line 3 3. Flg. 4 1s a face view of
slide-valve AJ. Fig. 51s a plan view of ports
in Fig. 3. Fig. € ShOWS the different pa,rts
and thelr relatwn toward each other.

A designates a square valve-chamber hav-
ing a head A? with stuffing-box A3, through
which passes a rod Al carrying a spemally-

~adjustable slide-valve ‘A5,

40 ]

the rod A% one end of whmh ig fitted therein.
Cisa T—Shaped port from which a plpe O

50

a o are hexagonal nuts with shoulders

screwed on the rod A*and embracing the pro-
jection from the back of slide-valve A°.

A7 is cast boss bored toguide the motion of

leads to the brake-cylinder.

(' is a small port into which is inserted a
rubber hose R, leading to the top of the gov-
ernor device.

G is an L.-shaped groove or recess in seat
of slide-valve A°, Flgs 3 and 4

C*is an ex ‘haust- pmt

1

P is a supply- plpe ftom l;he reservoir N,

'1“10' 6.

The rod A*is connected to a, 1od or chain
leading to the platform of the car on which
is mounted the valve-operating lever. A Spi- 5e
ral spring A®encircles the rod "AY, carrying
the slide - valve A% and tends to force the
valve to the poqltlon shown in the drawings.

“When the valve is in this position, the br ake-

cylinder is open to the exhaust, the air es- 6o

~caping through the pipe O and out through
‘the exhaust-port C? to the open air.
position also brings one end of L-shaped
groove ¢ in Shde-valve Iig. 4, directly oppo-
‘site the port ¢/, Fig. 1 thus fOI‘IIllIl'D' a com- 65

This

munication fr om the real end of governor
device and exhausts theair therefrom thl ough
the port C~.

B designates a cy hndel havmg a head B2
with stumnw-box B3, through which passes a 7o
piston-rod B4 carrying a plStOIl B,

B’ is a spring interposed between the head
of eylinder B and piston Be.

The piston-rod B*isconnected to a cluteh D
or other connecting device interposed be- 75
tween the moving parts of the pump S and

- its actuating mechanism O'.

Upon the side of cylinder B is bolted 2}
valve-chamber E, which contains a specially-
adjustable slide-"-valve E'. One end of the 8o
cylinder K is ¢ylindrical and contains a prop-
erly-packed piston E° into which is serewed
a hollow piston-rod E°, on which are screwed
two hexagonal nuts ¢ 7 with shoulders that
inclose the projection 1 from the back of 8;
slide-valve E'. One end of the chamber Eis
closed by a flanged head G, in the center of
which are two Se1ew—p1un's G' and G?, the
plug G’ beingadjustable. A spring G®isin-
terposed between the plug G’ and a seat G* 9o

at the bottom of hollow piston-rod K, so that

by the adjustment of the plug the resistance
of the spring may be increased or diminished.
In plug G*® there is a centrally-tapped hole to
receive the other end of pipe R running from 95

valve-chamber A, and this tapped hole com-

municates with the interior of chamber L
through a hole drilled directly opposite in
plug G.

Ports ¢ and f lead from the valve-chamber 100
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 tothe cylinder B, but to different sides of the | A* is pulled forward and the slide-valve A? is

piston eontamed in said eylinder, and a pas-

-~ sage d leads from the hollow of shde Valve

10

. valve K’ connected thereto are carried back-:
~ward by the piston, thereby closing the port_;

- f from the stored energy in the reservoir,
.- opening an escape to the atmosphere throu frh "
5 At.'

- . thesame time the port e 18 opened, admitting -

e is admitting air to the front side of piston
B°, should the pressure fail to disengage the
moving parts of the pump from its actuating
mechanism, thereby allowing the pump to

o 20

"E' to the open air. .
H is a pipe leading from the same Source

of compressed air as t,he pipe P, Fig. 6. The

- position of the ports e f are such that when .
-the -piston-E?-is moved by the-increaseof -
. pressure in pipe H, leading from the reser-

voir, the hollow piston-rod E® and the slide-

portd forairon the rear side of piston B?.

air to front side of piston B°. When the port

- eompress alr*ebove the maximum point, the

~open air.

- Operation: The pa,rts bemﬂ* in pOblthIl as’
shown in drawings, let it be supposed that
~ the reservoir N oonta,ms no air and the pump
18 thrown into action by the spring B, inter-
- posed between -the head of cylinder B and
piston B5, which is of sufficient tension tocon-
-nect the moving parts of the pump with its
actuating mechanism until sufficient air has |

.. ._30

35

~ rear end of piston B>.

~ tained until the pressure reaches a predeter-..
mined maximum, whereupon the piston E?is
forced back aﬂ'a,lnst the resistance of the
- spring G?, olosmﬂ‘ the port f from the stored
- . .energy and formmﬂ' a communication from
- rear end of cyl1nde1 B through it to the open
alr through passage d. At the same time port.

_ﬁ4o
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- the same.

- remains inactive so long as the piston re-
- mains in this position.

55
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haust—port d and form a fre ee eseape to the

been accumulated to - hold this connection.

As the air from pipe H enters the valve-cham--
ber E it passes throun*h port f, leading to the
- 'T'his position is main-

e 18 opened allowing the air to enter the cyl-
inder B in fr ont ot the plston B® and move

minimum pomt due to the operation of -the
brake, results in the gradual movement of |
- the plston E? and slide.valve B toward the |
- position shown in drawings,which closes com-
- munication between the reservoir and the

N i Ye)
- cation through ‘passage d to the open’ air,
- whereupon the air passes through the port f,
- which has been opened by the opemmon just”

front end of cylinder B and opens communi-

explained, and, entering at the rear of piston
B® pushes it fmwa,rd and starts the pump.

When the brakes are to be epphed the rod I shde Valve adapted to open smd pump gOV-

i

{inder J, Fig. 6.

-------------------------------------------------------------------------------------------------------------------------------

The gradual decrease
of the air-pressure in reservoir-N to the ;

tion to said port.

carried past the port C, admitting air under

pressure through the pipe O to the brake-cyl-

pressure on both sides of the piston, If this

{ oceurs while the ports are in the position
shown 1n - the drawings, it has no effect on
sald piston. -
| pump is out of Operatlon and the said plston
held against the resistance of the spring G
by the maximum pressure of the air in the
-reservoir, the pressure on both sides of the
piston bemg thus equalized, the spring will

If, however it occurs while the

act to force the piston back to the position

shown in drawings and start the pump to sup-
ply the reservoir Wlth alr.

- Thus the applica-
tion of the brake &utometmally throws  the

.pump into aouon and the momentum of the
surplus pressule will, through its action on | ¢

---------.'------- mmmmmmmmmm——_——— -

the opemtlon of a,pplyuw the b1 akes.

to olose also small port C'.- - With the valve
in this position the air from the brake-cylin-

‘der exhausts through the pipe O underneath
-hollow in- slide- valve A% through exhaust-

port C? and the air from rear end of piston

E?in valve- chamber E exhausts through pipe
port ¢, L-shaped groove g, hollow i inslide-

R,
valve AS, :a,nd exhaust-port C°. -

If it be desired to start the pump W1thout

‘applying the brakes, the rod A*is pulled for-
ward only sufﬁelently to move the slide-valve

A’ past the small port C', and airwill be admit-
ted-through said port to the rear end of pis-

ton E? and the pump started in the manner

alreaay described.

- A safety-valve Vi is prowded in the head of |
valve chamber E to relieve said chamber, and
| through it reservoir N, if the pressure be-
comes too high throuwh the operation of the

pump, due to the continned application of the

‘Before the port C is thus
opened the sma,ll port C'is uncovered by the-
valve and air under pressure is admitted
-through the pipe R to the rear end of piston
- 2o f- V&lve chamber E; thus-equalizing the -~

75

30

l ...........................................................................................................

T/Vhen |
- | the rod A*is released, the spring A8 returns it
to the position shown in the drawings, carry-
ing with it the valve A3 to olose the’ pmb Cand

95
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brakes while the car is running on a long de-

| eline. The port Cis T- shaped and the amount
stopped by the movement of the plston B®

of air passing through it is regulated by the
distance the shde-valve is moved with rela-

The valve being under the
control of the Operator the br akes may be ap-

plied gradually with increasing foree or sud- '
.denly under full force. =

-Having described my m?enmon I eleum—-—

120

1. In an air-brake system the combmamon |

with an air-reservoir, a pump and pump-op-
erating mechanism and an automatic pump-

125

governor, ofaserwoe valve,said service-valve

cons1etmn' of a valve- ohamber In open-com-
mu n1catlon at all times with the said air-res-

ervoir, apmtleadmﬂ‘from said valve-chamber
to the pump -governor, an exhaust- port a

130




- and said exhaust and means for operating the .
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ernor port alternately to said valve-chamber

said valve, substantially as described.

2. In an air-brake system the combination

witha pumpand pump-operating mechanism,
an automatic pump-governor and a brake-

cylinder, of a service-valve, means upon the

partial movement of said service-valve where-
by air may be aomitted to the valve- chamber

pump 111‘50 oper atmn a,ud means upon the fur-
ther movement of the service-valve whereby
air may be admitted to the bra,ke cylinder,
faubslantmlly as described.

3. In an air-brake system the combination

withapump and pump-operating mechanism,
an automatic pump-governor and a brake-
cylinder, of a service-valve, means upon the
movement of the service-valve whereby air
may be admitted to the brake-cylinder and
at thesame time to the valve-chamber of the
governor causing sametothrow the pump into
operation, substantially as described.

4. In an air-brake system the combination
with an air-reservoir, a brake-cylinder and

an automatic pump-governor, of a service-.

valve, said service-valve consisting of a valve-
chamber, a reciprocating slide-valve operat-
ing therein, a valve-rod to which said slide-
valve is attached, a spring adapted to move
the slide-valve in one direction, a supply-

.................................................................................................................................................................................
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pipe between sald valve-chamber and said.

reservoir, portsleading from said valve-cham-

ber to the bralke- eylmder and the governor

respectively and an exhaust-port, substan-

tially as and for the purpose set forth.

5. In an air-brake system the combination
with an air-reservoir, a pump and pump-op-
erating mechanism, an automatic pump-gov-
ernor having a Va,lve, sald valve being im-

from the air-reservoir and in the opposite di-

rection by a spring, of aservice-valve having

‘a valve-chamber in open communication with

the air-reservoir at all times, a port leading

35
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to the valve-chamber of the governor and a

valvearranged within the serwce-valve cham-

ber adapted upon its movement to admit air
to the brake-cylinder and also to the valve-
chamber of the governor whereby the atr-

pressure im pellmﬂ* the valve in one direction
is counterbalanced and the action of the
spring is permitted to operate said valve sub-

stantially as described.

In testimony whereof 1 h&v wned my
name to this specification in the presence of
two SlleCI‘Ibll’J“‘ witnesses. ‘

JOHN JACOB NEFE.

W 1tnesses |
FANNIE R. PDRKI\TS
JNO. 5. PORTER.
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