No. 755,335. ' PATENTED MAR. 22, 1904.
W. J. VAUGHN. '
AIR BRAKE.

APPLIOATION FILED APR. 27, 1903,
¥0' MODEL.

r( 24 pa—

14 lq\ 7
A i 35 3 3. q 2
i)
2 ¥
9 & | .
23 10

?.\ -“‘ 22,2 | .
Y 3l R JJ
33\ \ 41 w4

2 . pd r'
© < ]
27 F’

| e
@_S‘S | == A
:_?.:__:A N
\ —

24 8- B

' 3 29

?i%‘%;

\)\) \)f\\zs% es.

' : Si’\ue,\x‘(oe.
/@Wd ol @ch | | \L\)'\\\ay\.\'-s..\)o.w%\xw.
(Czctrces B, (olTar D Btuared Mg ihose,

his OWlovwey,

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. €.




10

No. 755 385.

Patented March 22, 1904,

UNITED STATES PAaTENT OFFICE.

WILBUR J. VAUGHN, OF DE’lROIT -MICHIGAN, ASSIGNOR OF TWO-THIRDS

TO FRANCIS C. OSBORN AND EDVVARD C. VAN HUSAN, OF DFTROIT

MICHIGAN.

AIR-BRAKE.

SPECIFICATION forming paff of Letters Patent No. 755,335, dated March 22, 1904,

Application fled April27, 1003, Serial No. 154,424,

To all whom it may concern.

Be it known that I, WiLeur J. VAUGHN, a
citizen of the United States,re51d1ng at Detroit,
in the county of Wayne and State of Mlchlgan,
have invented a new and useful-Air-Brake, of
which the following is a specification.

My invention relates to improvements in
air-brakes for street-tars; and the objects of
my improvements are to provide means by
which the air-receiver .may be kept charged

- . at all times; to provide means for insuring

15

the action of the air-pump while the brakes
are being used, and thus employ an additional
force for retarding. the revolution of the axle,
and thus conserve the energy of the momen-
tum of the.car; to provide means for connect-
ing the air-pump to the axle at will, and to

'p10v1de additional connectmcr means, to be,

- employed for such purpose in case the firstis
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inoperative.
Further objects and advantages. of this in-
vention will appear in the following descrip-

. - tion and are attained by the mechanism illus—
. trated - in the accompanymd drawings, in

which—:
Figure 1 is a general horlzontal sectional
view of the mechamsm taken on a plane pass-

ing through the car—axle, the pipe connections

shown being above the said plane. Fig. 2 is
a vertical section through the center line of
the air-pump, the eccentric and yoke being
Fig. 8 is a plan of the con-
troller-dial. Figs.-4 and 5are sectionsthrough
the controller on the lines A and B of Fig. 2.
Fig. 6 is a view of the controller handle and
dial. Fig.7shows part of the auxiliary mech-

- anism ior connecting the air-pump and car-
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axle.

Similar reference characters refer to like
parts throughout the drawings. -

-The car-axle 1 has the usual wheels 2 and a
feather 3. - The male member 4 of a clutch is
slidable on the-axle and clutch and revoluble
therewith. XLoosely mounted on the axle is
the eccentric 5, to one face of which is at-

tached the female member 6 of the clutch..

- The split-collar 7 is bolted together over the

two half-rings 8, which.rests in one groove

of the axle, and thus holds the eccentric and.

98, revoluble in the valve-casing 29..
" valve-casing is provided with the following

(No model.)

the part 6 of the clutch against the ring 9,
which is also in halves and rests in another
groove, as shown, projecting upward into a
groove in the eccentric. The eeccentric is
made in-two parts, as shown in Fig. 2, and is
surrounded by the two-part voke 10.  This
yoke connects with one end of the piston-rod
11 of .the air-pump, to the other end of which
is attached the piston 12, surr ounded by the
the cylinder 13. This cyhnder is supported
by the casing 14, which is split horizontally,
as shown in Fig. 2, the bar 15 extending
across. inside the casing forming a support
for the piston-rod and also serving to stiffen
the casing. To this casing may be attached
the brake-cylinder 16, from which projects the
rod.17, connected to the lever 18 in the usual
manner. The casing may be suspended from
the truck of the car or be supported at one

 end by the axle and at the other end by the

same support as the motors.

The clutch member 4 has a mrcumferentlal
groove 19, in which the two pins of .the usual
clutch—fork 20 slide.: Thisfork is pivoted at
its other end to the cross-bar 15. Attached
to the side of the casing, as shown in-Fig. 1,
is an air-eylinder 21, having a piston 22; piv-
oted to which is the rod 23, which is again

' pivoted to the clutch-fork 20. - The usual air-

receiver 24 is shown in front of the axle; but
it-may be placed in any convenient location.

The location of the dashboard of the car is
indicated by dotted lines in Fig. I -and is par-

' tially shown in Figs. 8 and 6. To the upper

edge of this.dashboard is attached. the con-
troller-dial 26, in which is journaled the.con-
troller-shaft 27 to the Iower end of which be-
low the floor of the car is attached the valve
The

connections: Into the opening 30 is.screwed
the pipe 81, which passes rearward and is the

-discharge-pipe of the air-pump. .Theair-re-

ceiver is connected by the. branch pipe 32 to
the pipe 31. A-second pipe 33 connects the.

brake - cylinder 16 to the opening 34. The
pipe 35 extends from the small air-cylinder 22
to the opening 36 just above opening 34. . The
valve 28 has four passages, as shown in Figs,
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4 and 5. The casing has a vertical passage 37,
which permi:s the passage of the air from the
pipe 31 to either of the passages 38 and 39.
The passages 40 and 41 are exhaust-passages
for the two sets of pipes 35 and 33.

The operation of the mechanism is as fol-
lows: When the car is first taken from the
barn or at any other time that there is no
pressure in the receiver, the motormdn steps
on plate 42, Fig. 7, extending up through
the car-floor, swinging the lower end 43 of the
bell-crank lever 44 to the right, which lever
carries with it the link 45 and the long lever
46, the rear end of which is pivoted to the cas-
ingat47. Atan intermediate point this lever
presses against the end of the pin 48, screwed
into the piston 22. This pin 48 must make a
tight fit in the cylinder-head or a small stuff-
ing-box canbe used, if desired. The pressure
on this pin forees over the clutch-fork 20,
clutch member 4, thus locking eccentric 5 to
the axle and causing the pump to operate and
the receiver 24 to become charged. As soon
as pressure is secured the motorman releases
lever 44 and swingsthe controller-handle from
“0” to **1,” Fig. 3, which turnsthe valve suffi-
ciently to connect the opening 86 with the pas-
sage 37. The air then passes from the re-
ceiver through pipe 31, passage 38, pipe 35 to
cylinder 21,where it presses on piston 22,and so
obviates the necessity of further use of the le-
vers44 and 46. Whenitisdesired to apply the
brake,the handleis turned to the full stop *‘IT,”
when the opening 34 will be connected to the
passage37. Inthiscasetheair passes from the
receiverand air-pump, as before, to the passage
37, then through passage 39, pipe 33 to the
brake-cylinder. As will be seen, the passage
38 is also in connection with the pipe 85, so
that while the brake is applied the air-pump
will operate, putting that additional load on
the axle, and so retarding the car to that ex-
tent. In this way by means of this mechan-
ism, instead of using valuable power to keep
the receiver charged, the momentum of the car
furnishes the necessary power at a time when
it is desirable to overcome this momentum.
The lever 46 is bent upward to pass over the
axle of the ear. '

Having now explained my construction,
what I claim as my invention, and desire to
secure by Letters Patent, is—

1. Inanair-brake for cars, the combination
of the car-axle, an air-pump, normally inop-
erative means for connecting said air-pump to
said car-axle, and a plurality of means for
making said connection operative.

2. Inanair-brake for cars, the combination
of the axle, an air-pump, a clutch for opera-
tively connecting said air-pump and axle, and
a plurality of means for operating said clutch.

8. In a car, the combination of the axle, an
air-pump, connecting means between the axle
and pump, a friction-clutch for making said
connecting means operative, areceiver,a pneu-
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matic cylinder and piston for operating said
clutch, and a foot-lever for operating said
clutch.

4. Inan air-brake for cars, the combination
of the car-axle, an air-pump, a friction-clutch
for operatively connecting said air-pump and
axle, a casing, a lever in said casing for oper-

ating said clutch, and a second lever extend-.

ing to the dash-board of the car for actuating
the first-named lever.

5. In a car, the combination of an axle, an
air-pump having one member of a friction-
clutch, a second member of said clutch revo-
luble with the axle, pneumatic means for
operating the clutch, an auxiliary lever for
operating said clutch and a plate so situated
that it may be actuated by the foot of the op-
erator for actuating the lever. ’

6. In a car, the combination of the axle, an
air-pump, an eccentric for driving said pump,
a friction-clutch connecting said eccentric to
the axle, a lever to operate the clutch, a pneu-
matic piston and eylinder to operate said le-
ver and a foot-lever to operate said clutch-op-
erating lever. )

7. Inan air-brake for cars, the combination
of the car-axle, an air-pump, normally inop-
erative means for connecting said axle and
pump, pneumatically-operated means for mak-
ing said connection operative, and auxiliary
means for making said connection operative.

8. Inanair-brake for ears, the combination
of the car-axle, an air-pump, a clutch for op-
eratively connecting said axle and air-pump,
pneumatically-operated means for operating
said cluteh, and auxiliary means for operating
said clutch.

9. In an air-brake for cars, the combination
of the car-axle, an air-pump, normally inop-
erative means for conmecting said axle and
pump, a lever for making said connection op-
erative and pneumatically-operated means for
making said connection operative.

10. Inanair-brakefor cars,the combination
of the car-axle, an air-pump, normally inop-
erative means for connecting the axle and air-
pump, a lever for making said connection op-
erative and an air-cylinder and piston for
making said connection operative.

11. Inanair-brakeforcars,the combination
of the car-axle, an air-pump, a cluteh for op-
eratively connecting said axle and pump, a
lever for operating said clutch and pneumat-
ically - operated means for operating said
clutch.

12. Inanair-brakefor cars, the combination
of the car-axle, an air-pump, a clutch for op-
eratively connecting said air-pump and axle, a
lever for operating said clutchand anair-cylin-
der and piston for operating said clutch.

13. Inanair-brakefor cars, the combination
of the car-axle, an air-pump, normally inop-
erative connections between the axle and
pump, pneumatically - operated means for
making said connection operative, a receiver,
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a’ manually-operated rotary controller-valve
at the front of the car for governing all the
operation of the connection, a shaft to turn
said valve, and a handle . supported by the
dashboard attached to said shaft to operate
said valve. v -

- 14. Inanair-brakefor cars, the combination
of the car-axle, an air-pump, normally inop-
erative means connecting the axle and pump,
a pneumatic cylinder and piston for making
said. connection operative, a receiver, and a

manually - operated rotary controller - valve |-

for governing the passage of air from the re-
ceiver to the pneumatic cylinder, so that said
pump will .be operated .whenever air is dis-
charged from said receiver, and an auxiliary
lever for operatmO" the connecting means.-

15. Inanair-brakefor cars, the combmatlon

of the car-axle, an air-pump, a clutch for op- |

eratively connecting . said axle and pump,
pneumatically- operated means for operating

said clutch, a receiver, and a manually-oper-

ated rotary controller-valve for permitting
and preventing the passage of air from the
receiver to the clutch-operating means, an up-
right shaft at the dashboard of the car for
turning said valve, and a handle for said shaft.

16. Inanair-brake for cars, the combination
of the car-axle, an air-pump, a clutch for op-
eratively connecting the axle and pump, a
pneumatic ¢ylinder and piston for making said
connection operative, a receiver, and a man-

ually-operated rotary controller-valve for per- |
mitting and preventing the passage of air from

the receiver to the clutch-operating cylinder,
an upright shaft at the dashboard of the car
for turning said valve, and a handle for said
shaft.

17. Inanair-brake for cars, the combination
of the axle, an air-pump, normally inopera-
tive means connecting the axle and pump,
pneumatically - operated means for makihg
said connection operative, a controller for
governing ‘the operation of the connection

and other auxiliary means for making said

connection opera‘mvet

18. Inanair-brake forcars, thecombmamon
of the car-axle, an air-pump, normally inop-
erative connections between the axle and air-
pump, poeumatically - operated means for
making said connection. operative, a control-

ler for governing -the operation of the eon-

nection and an auxﬂlarv lever for makmg
said connection operative. .

19. Inanair-brake for cars, the combination
of the axle, an air-pump, normallv inopera-

‘tive connections between the “air-pump and

_ axle, a pneumatic cylinder and. piston for
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making said connection operative, a control-
ler for said cylinder and piston and other
auxiliary means for making said connection
operative.

20. Inanair-brake for cars, the combination
of the car-axle, an air-pump, normally inop-
erative connections between the axle and

S
pump, a pneumatic cylinder and piston for
making said connection operative, a controller
for said piston and cylinder and an auxiliary
lever for making said connection operative.

91. Tnanair-brake for cars, the combination
of the car-axle, an air-pump, a clutch for op-

70

eratively connectmdthe axle and pump, pneu- -

matically-operated means for operating said
cluteh, a controller for governing the opera-
tion of said clutch and other auxﬂlarv means
for operatmg said -clutch.

22. Inanair-brakefor cars, the combma‘mon
of the car-axle, an air-pump, a clutch for op-
eratively connecting said axle and pump, pneu-
matically- operated means for operating said
clutch, a controller for governing the opera-
tion of the clutch, and an auxﬂlary lever for
operating said clutch.

23. In an air-brake, the combination of the
car-axle, an air-pump, a clutch for operatively
connecting the axle and pump, a pheumatic

-cylinder and piston for making said connec-

tion operative, a controller for governing said
operation, and other aux1hary means for op-
erating said clutch.

94. Tnan air-brake for cars, the combination
of the car-axle, an air-pump, a clutch for op-
eratively connecting said pump and axle, a
pneumatic’ cyhnder and piston for operating
said cluteh, a controller for governing said op-
eration, and an auxiliary lever for maklnfr said
connection operative

25. In an air-brake, the combination of the
car-axle, an air-pump, normally inoperative
means for connecting the axle and pump,
means for rendering said connection opera-
tive, a brake-cylinder, and a controller for so
governing the connecting means that it may
be operative during the time that the brake-
cylinder is 1noperat1ve

26. Inanair-brakefor cars, the combination
of. the car-axle, an air-pump, normally inop-
erative means for connecting the axle and
pump, means for rendering said connection
operative, a brake-cylinder, and a controller
for governing the connecting means that it
must be opgrative during the time that the
brake- cyhnder is operatlve

97. Inanair-brake for cars, the combination
of the car-axle, an air- -pump, normally inop-
erative means for connecting the pump and
axle, means for rendering said connection op-
erative,-a brake- cyhnder, a controller for so
governing the connecting means that it may
be operatlve during the time the brake-cylin-
der is inoperative but must be operative dur-
ing the time that the brake-cylinder is opera-
tive. -
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28. Inanair-brakefor cars, the combination

of the car-axle, an air-pump, normally inop-
erative means for connecting the pump and
axle, means for rendering said connection op-
erative, a brake-cylinder, a controller for-so

125

governing the connecting means that itmay be -

operative during the time-the brake-cylinder
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is inoperative, but must be operative during
the time that the brake-cylinder is operative,
and other auxiliary means for operating said
connection.

29. Inanair-brakefor cars, the combination
of the car-axle, an air-pump, normally inop-
erative means for connecting the pump and
axle, means for rendering said connection op-
erative, a brake-cylinder, a controller for so
governing the said connection that it may be
operative during the time that the brake-cyl-
inder is inoperative, but must be operative
during the time that the brake-cylinder is op-
erative, and an auxiliary lever for operating
said connection.

30. Inanair-brakefor cars, the combination
of the axle, an air-pump, a clutch for connect-
ing the axle and pump, pneumatically-oper-
ated means for operating said clutch, a brake-
cylinder, and a controller for permitting the
passage of the fluid to the clutch-operating

means before and without its escape to the

brake-cylinder.

31. Inanair-brakeforcars, the combination
of the axle, an air-pump, a clutch for connect-
ing the axle and pump, an air-eylinder and
piston for operating the clutch, a brake-cyl-
inder, and a controller for permitting the
passage of the fluid to the brake-cylinder only
after permitting it to escape to the clutch-
operating cylinder, but permitting its escape
to the clutch-operating cylinder without its
escape to the brake-cylinder.

755,335

32. Inanair-brake for cars, the combination
with the axle, of an air-pump, a clutch for con-
necting the pump to the axle, a brake-cylin-
der, an air-cylinder and piston for operating
said clutch, a controller so constructed that a
partial operation of the handle will permit the
escape of the fluid to the clutch-operating cyl-
inder only, and a further operation of the
handle will permit the escape of the fluid to
the brake-cylinder.

33. In an air-brake, the combination of the
car-axle, an air-pump, a clutch for connecting
the pump to the axle, a receiver, a brake-cyl-
inder, an air-cylinder for operating the clutch,
a controller-valve having passages, pipes con-
necting said valve with the receiver the brake-
cylinder and the clutch-operating cylinder
a handle for said controller having three op-

erative positions, the first of said positions:
-causing the connection of the brake and clutch

cylinders with the exhaust, the second position
connecting the clutch-ecylinders with the re-
ceiver, and the third position connecting the
brake-cylinder and keeping the clutch-cylin-
der connected with the receiver.

Intestimony of whichI havesigned my name
to this specification in the presence of two sub-
seribing witnesses. '

WILBUR J. VAUGHN.

Witnesses:
Epwarp N. PAGELSEN,
Lyie G. YOUNGLOVE.
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