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~Unrrep States PaTENT OFFICE,

'SIDNEY P. HOLLINGSWORTH, OF WASHINGTON, DISTRICT OF COLUMBEIA.

CAR-BRAKE.

SPECIFICATION forming- part of Letters i’atéﬁt'No. 474,958, dated May 17, 1892, |

L

Application filed February 1, 1892, Setial No, 419,936, (Nomodel)

To all whom it may concern: |

Be it known that I, SIDNEY P. HOLLINGS-
WORTH, a citizen of the United States, resid-
ing in the city of Washington, District of

Columbia, have invented certain new and use- i
ful Improvements in Brakes, of which the fol-

lowing is a specification.

T'he object of my invention is to provide.
improved brake mechanism that may be read- |
1ly operated to stop therotation of the wheels
of street-cars or trains of railway-cars, either-

gradually or suddenly, as occasion may re- |

quire.

most universally been applied directly to the

wheels, and these brakes have been operated -
either by lever connections or by steam, gas,
or air pressure. | | -

According to my invention I stop the ro-
tation of the wheels by meansof an improved

brake the operation of which involves the
use of a liquid to connect two brake members,
the f

trolled by valve mechanism regulated or op-
erated by any suitable means. The opera-

tion of the valve mechanism is comparatively

easy and may be conveniently effected by the
use of compressed air, electro-magnetic de-
vices, lever mechanism, and the like, requir-

ing for their control or actuation but a small |

expenditure of power. - S

In the accompanying drawings, illustrating
my invention, Figurelisa side elevation of a
standard railway-car embodying my inven-
tion with the trucks in section.
plan view of the trucks with the pneumatic
valve-operating mechanism in diagram. Fig.
o 18 an end view, on an enlarged scale, of a
trnck with the truck-frame in section. Fig.
4 1s a detail view, partly in section, showing
particularly the pneumatic valve-operating
mechanism and its connections. Fig. 5is a
detail view in section of the brake members
with their fluid connection. FRig. 6 is a dia-
gram view of a street-car embodying my in-
vention, showing as a modification lever
mechanism for operating the valves. Fig. 7
i8 a diagram view illustrating electro-mag-
netic devices for operating the valves. Fig.
S 18 a detail view of mechanism for adjusting

- the connection between the valves and their

operating mechanism. Fig. 9 illustrates a

Previous to my invention brakes have al- |

ow or movement of theliquid being con- |

Fig. 2 is a

‘modification in which two brakes areapplied
to a single axle. - S -
-In Figs. 1 to 4, inclusive, I have shown my
improvements applied to a standard railway-
car. The trucks A are in general outline of
usual well-known construction, suitably modi-
fied to provide means for supporting my im-
proved brake mechanism. The wheels B are
arranged within the pedestals B’,as usual,and
the axle-boxes B? are free to move vertically
within the jaws of the pedestals. Brackets

on opposite sides of each axle at a suitable

‘distance apart to accommodate the brake
mechanism. At their lower ends the brack-

ets may be tied together and braced by bolts c.

I have shown brake mechanism applied to
each of the fouraxlesof the car. The brakes
are all alike and a description of one of them
will be sufficient. The brake consists of two
principal parts—an inner or rotary part D and
an outer non-rotary or stationary part D’.
The stationary member D’ forms a casing
for the rotary member and is provided with
projections d to afford straight vertical edges
adapted to fit loosely between the brackets
C. The inner member D is eylindrical in
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O are secured to beams C’, forming part of
the frame, and extend downwardly therefrom

5
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form, its diameter being somewhat smaller

than the interior diameter of the outer mem-
ber, a.chamber E being thus formed between
the two members, which is filled with a lig-
uid, such as oil. The brake member D ig
formed with one or more (four being shown)

radially-disposed recesses f, in which are ar-

ranged radially-sliding blocks F. The blocks
may be fluted, as shown at f”, so that the lig-
uid may pass into thespaces behind the valves,
as indicated. - The purpose of this arrange-

ment is to balance the pressure on the blocks,

Qo

as when the liquid is under compression it

would be difficult to foree the blocks outwardly
against the full force of the liquid; but by al-
lowing the liquid to press at the inner ends of
the blocks they may readily be operated. The

blocks are provided with friction-rollers £2,
‘which work in cam-grooves 73 on opposite
sides of the casing or outer memberD’.” The

“cam-grooves are so shaped as to move the

blocks in and out at the proper times. The
member D being rigidly secured fo the axle,
it 18 obvious that as the axle rotates the mem-

95

100




R

10

20

ber D will rotate and the hqmd mll be car- | each side of eaeh truck are conneeted by a
‘rod H’, so that the valves m

ried around by the radial blocks and the ro-
tation will not in any way beimpeded; butif
means are provided for impeding the rotation
of the liquid the rotation of the axle will be

‘correspondingly impeded, and if the flow of
the liquid is entirely stopped the two mem-

bers of the brake will be firmly secured to-
gether and the rotation of the axle stopped.
i aceordingly provide one or more valves G

(two bemﬂ' shown) to regulate and control
The
valves, as shown, are rotaly or turning valves,

the flow or movement of the llquld

semi- (,ylmdrlcalln cross-section. It bemme-
membered that the member D’ of the bleke

18 stetlenery it is. obvious that if the valves

be given a quarter-turn from .the position
shown in Fig. 5 they will be closed and the

liquid cannot rotate with the inner brake |
“member—that is to. say, suppose the axle is
rotated in the direction -indicated by the ar-.
row, the block marked “1” would press against.
the. hqmd and force it against the Valve Gat:
x. Theliquid,beingpractically non-compressi--
ble and having no escape, would form a firm |
and rigid eonnectlon between the inner and
outer membel sof the brake,and therefore the .
rotation of the axle would e stopped. The

——other blocks operate in a similar manner.

30

~ Opposite each valve G, I provide a shield
~or guide g, agalnst which the valves may work
and with the inner sides of -which the blocks
~ F engage when they pass the valves.
stead of completely closing the valves they be

35 D

If in-

- of rotation will be reduced. If, for instance,

40

~ the valves. are one-half open, ‘the blocks F

will push the liquid forward; but as the liq-

- 1id meets a.resistance in the valves G and as

the opening is comparatively small the flow |
of the liquid is impeded, and consequently
‘the speed of rotation reduced.
be seen that the. brake may be applied grad-
ually by gr adually closing the valves, whleh_

It will thus

- 1s an. 1mp01mnt feature.in brake. meehamem

-_soi J

The liguid is .confinéd between the two brake

members.. There is no.outlet. for it, and the

fully packed. . |
It will be obsel ved thet the axle ha,s a f1 ee

~ vertical movement, as is usual, and the brake

55
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mechanism may move vertwally with it, as

the brake member D’ is not bolted to the

brackets .C,. but is: simply confined between
them, bemﬂ* thereby held against a rotary
mevement Whleh is all that is necessary. .
In Figs. 1to4of thedrawings I have shown
pneumatic valve-operating mechdmem Lwill

describe the apparatus specifically as illus-
~ trated, it being understood, however, that the

| deta,lls of construetlon may be vamed and a

oreater .or less number of valves employed |
Kach brake. is shown as | -

than that shown..
provided with two valves, and each valve has

. a cmnk-alm II The two sets of valves on

inder I.

member,

| which should.

ioints of the casmg, axle, &e., should be car e-—'
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simultan eously. Eachrod H’isprovided with
a slotted arm A, which has a sliding connec-
tion with the end of a piston ¢ of an air-cyl-

7/, connecting with an air-pipe J.  The con-

-'_.struetlon is such that normally the spring
holds the valves fully open, so that the axle
and the inner member of the brake may freely

rev olve: but should air or other suitable fluid
be admltted through the pipe J the piston will

be forced mwardly against the force of the

spring, and thus move the valves to a degree

corresponding with the pr eeem e of air adlmt-

ted to the cylinder.

As I before stated, 113 s elways desirable to

apply the brakes trra,dua,lly ~and so air should

‘at first be admitted gradually, but after a suf-

may all be moved

70

The cylinder contains a Spllnﬂ‘—&ct- :
| uated pleton I’ and has at its rear end a port

75

S0

ficient time has elapsed the full pressure.of

air may be allowed to enter the cylinder and
the valves completely or nearly elosed, SO as
to prevent the rotation of the inner brake

Q0

All the brakes on a.train of cars

may be readily opereted from the engine by

means of compressed air passing thr ouwh suit-
95

ble pipes or conduits.

In the systemIhave shown K llldma,tee the
main pipe, which connects the engine with all
the brakes.

may be found necessary. I provlde means
whereby the brakes on each car may be op-
erated- mdependently of the general brake

operating mechanism.
Tt sometimes occurs that a car beemnes de- |

- Fach set of brakesis econnected
with the main pipe by the branch pipe J,and
| there may be located in the system of pipes

100

| suitable check-valves and relief-valves, as
artially closed, the two members of the brake :

will not be. loeked together, but.the flow of
the liquid will be impeded so that the speed

108

tached from the train, and so I.provide on
each caranair-reservoir I, which is connected

with the main pipe IX by a branch pipe.k,
contain a check-valve.
reservoir has a pipe [ 1ea,dmn* up into: the car,

The-

TIOD

as indicated in Fig. 1, and provided with a

valvel’. The pipe 7 continues from the valve

| and ;joms with pipes P, which lead to the

branch pipes., eonneetmn‘ with the air-cylin-
ders. Check- valves N are inter posed between
the pipes I? and the pipes K.

15

The reservoir is charged by meens of the .

plpe K, back-pressure beln prevented by

| the eheck valve in the bleneh pipe k&, and the.

120

outlet on the opposite side of the evlmder be-

ing closed by the valve I/, so that the brakes
on the whole train may be operated from the

engine without bringing the reservoirs -into-
| _operatmn but Should a, eerbe detached from
the. train by operating. the valve !’ com-

pressed air may be passed from the reservoir
through the pipes to the c¢ylinders I to.oper-
ate the valves. TFlexible connections for the
pipes K, of well-known construction, may be
prowded between the several cars.

125
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In Fig. 6.1 have shown meehemcal deﬁees )

for opera,tmn* the valves. The several valves

are cenneeted ton'ether in the menner befme
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- valves.
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described, and the rod H’ is suitably connect-

ed with a lever O, operated by rods O’, con-
nected with levers O% having detent mechan-
iIsm O°. Cranks or other well-known operat-
ing mechanism may be readily substituted
for the levers.

to operate the valves and that the brake
mechanism is sufficiently powerful to stop

the vehicle either gradually or suddenly, as

occasion may require. |
In Fig. 7 I have shown, diagrammatically,

electro-magnetic devices for operating the
The valves are provided ‘with pins:

15 p, extending into the slotted ends of a con-

20

30

35

40

45

50

535

60

sult.

necting-rod P. One of the valvesis provided

with a spring p’, which operates to normally
hold both valves fully open.

mature or core thereof. The solenoid is elec-
trically connected by wires ¢ with a genera-
tor Q, and in the circuit is included an ad-
Justable resistance R. By means of the hand-
lever 7 the strength of the current traversing
the solenoid Q may be regulated to move the
core P to the desired extent, and thus open
the valves more or less, as may be needed.

- T'he resistance R, with its hand-lever », may

be located at any part of the train, as on the
engine, so as to control the circuit forthe en-
tire train for all the valves. Inorderthatthe

brake mechanism on each car may be oper-

ated independently, I provide a branch ecir-

cuit the wires s of which are connected with

a battery S, and the circuit includes an ad-
justable resistance R. By this arrangement
it will be seen that practically no manual
power need be expended in controlling the
brakes. |

It is well known that difficulty has been ex-
perienced in properly applying brakes simul--

taneously to a train of cars. Some cars are
loaded more heavily than others and the mo-

mentum of the heavily-loaded cars is corre-

spondingly greater than the others. The
lighter cars could be stopped much sooner
than the heavier ones, and consequently it is
desirable that the brakes on the lighter cars
shall not be applied so suddenly as those on
the heavycars. [ haveprovided meansinmy
system ot brakes for accomplishing this re-
One way in which it may be done is
illustrated in Kig.S.. Asthere shown the air-

cylinder 1is adjustable by means of an ad-

justing-screw T, and as the connection be-
tween the valves and the piston of the air-

cylinder is adjustable it is obvious that if the
alr-cylinder is raised or lowered the leverage:
18 correspondingly varied, so that the brake-

valves on the several cars may be made to op-
erate at different times and to different ex-
tents, as may be desired. Of course the
mechanism should be adjusted on each car to
correspond with the load, and after once ad-
justed all the brakes will operate in the de-
sired manner to stop the train without tend-
ing to stop one car sooner thananother. Each

| It 1s obviousthat only aslight
expenditure of manual power need be exerted

The rod P ex-!
tends through a solenoid Q and forms the ar-

e

pl—

axle may be provided with a single brake lo-

cated midway between the wheels; or it may

be provided with two brakes located
the wheels, as shown in Fig. 9.

I elaim as my invention— -

1. A brake comprising a member connected

close to

to rotate with an axle, a stationary or non-

rotary member, a liquid interposed between

70
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the two members of the brake, and means for

controlling the flow or movementof theliquid.
2. A brake comprising a member adapted
to rotate with the wheels and axle, a station-

ary or non-rotary member, a liquid confined

between the two brake members, means car-
ried by the rotary brake member to move the

liquid, and valve mechanism for impeding

the flow or movement of the liquid. _
3. A brake comprising a member adapted
to rotate with the wheels and axle, a station-

30

ary or non-rotary member, a liquid interposed

between the-two brake members, radially-

moving blocks earried by the inner brake

member and adapted to move the liquid rela-

tively to the stationary brake member, and

valves for impeding the movement of the
| liguid. | - N

90

4. A brake comprising a member adapted -

to rotate with the wheels and axle and a sta-
tionary or non-rotary member, brackets for
preventing the rotation of the stationary

‘brake member, but in which the brake mem-

bers are free to move vertically, means car-
ried by the rotary brake member for moving
a liquid interposed between the two brake

members, and valves for impeding or con-

trolling the movement of the liguid.

93
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5. A brake comprising a-member adapted

to move with the wheels and axle,. a station-

10§

ary or non-rotary memberinclosingthe rotary

member, a liquid confined between the two

brake members, radially-sliding blocks, means: |

for operating them, valves for controlling the

movement of the liquid, and means for oper-

ating the valves.

- 6. A brake comprising a member adapted
to move with the wheels and axle, a station-

ary or non-rotary member, a liquid confined
between the two membersof the brake, means
for moving the liquid relatively te the station-

ary brake member, anormally-open valve for

I10
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impeding the movement of the liquid, an air-

cylinder having its piston connected with the

valve, and a compressed-air pipe connected

with the cylinder.

- 7. A brake comprising a member adapted

to move with the wheels and axle, a station-
ary or non-rotary member, a liquid confined

- between the two members of the brake, means

for moving the liquid relatively tothe station-
ary brake member, a normally-open valve for
impeding the movement of the liquid, an air-
cylinder having its piston operatively con-

‘nected with the valve, a compressed-air pipe-

120

128

1:39

connecting the cylinder with the engine of a

train, and a pipe connecting the e¢ylinder with

a reservoir on the car to which the brake is -

applied.
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8. The combination of a series of brakes,
each comprising two members connected a,nd
disconnected by a liquid and a series of air-
cylinders, an air-pipe leading to the engine, to
which all the eylinders are co_n_neuted, L TeS-

ervoir on each car of a train of cars, and con-

nections between the reservoir ‘and the air-
cylinders of each set of brakes on said car.

9. The combination,in a train of cars, of a
series of brakes, each comprising a member

connected to 1‘0thte with an axle and a sta-

20

~ tionary or non-rotary member, a liquid inter-

posed between the two members of the brake

and means for controlling the flow or move-

ment of the liquid, mmultaneously epera,ted;q_

fluid-pressure devices for applying the brakes
to the several cars of the train, independent
fluid-pressure devices for

. be applied to the detached car.

10. A brakecomprising a member conngeted

“{o rotate with an axle, a stationary or non-ro-

- 'lmn*the ﬂow ermevement Ot thehqmd and ad- |

tary member, a liquid interposed between the:
two members of the brake, devices for control-

Etch car, and de-
‘vices on each car for controlling said inde-
pendent fluid-pressure devices Whereby when
a car is separated from a train the brakes mey .

4’74,958 |

ism may be applied more or less gradually.
11. A brake comprising a rotary and a sta-
| tionary or non-rotary member connected and
' disconnected by means of an interposed lig-
uid, valves for controlling the flow or move-

! Justnw demees Whereby the brake mechen-'_

30

‘ment of the liquid, means for operating the

valves,and adjusting devicesto vary the move-
ment of the valves, so that they ma,y be oper-
| ated more or less ﬂ'radually S
12. A brake comprising a member adepted

fo rotate with the wheels and .Lxle, a station-
| ary or non-rotary member, a liquid confined

35

40

between the two brake members, means for

moving the liquid relatively to the stationary

member, valves for impeding or controlling
the movement of the liquid, an air- eyhnder
having its piston operatively connected with
the Valveq and devices for adjusting the con-

nection between the piston and the Velves for_'

Tled.

the purpose speci

45

~In testimony whereof I hswe heleunto sub- "

seribed my name. |
SIDNEY P. IIOLLINGSWORTH
‘Witnesses: |
| LLoYD B WIGHT
R. S. DONALDSON.
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