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SPECIFICATION forming part of Letters Patenit No. 632,932, dated September 12, 1899.

Application filed October 13, 1897, Serial No, 655,039,

(No model.}

Lo all whom it may concern:

Be it known that I, JAMES E. WILLIAMSON,
a citizen of the United States, residing at Alle-
gheny, in the county of A]lenheny and State of
Penns} lvania, have invented certain newand
useful Improvements in Electric Brakes; and
I do hereby declare the following to be i ull,
clear, and exact description of the mventwn
such as will enable others skilled in the art
to which it pertains to make and use the
same, reference being had to the accompany-
mﬂ'dmwm gs, which form a part of this speci-
ﬁ(;a,tlon in whwh-——-—- -

Flﬂ'me 1 mdwates a longitudinal Seemon on
Iine 4 v of Fig. 2, of my improved eleetrlc
brake. Fig.2isalongitudinal section online
@ of Mig. 1. Fig, 3 is a sectional elevation
of controller, a lonﬂ*itudinal section of the
solenoid, a plan view of release-magnet, and
a dmwrammatle view of circuits.

_ My invention relatesto brakes for cars, and
i8 especially adapted to electrically- propelled
street-raillway cars |

The object of my invention is to produce a
simple and efficient electric brake that may
be usedin conjunction with theordinary hand-
brake and in which the eurrent, not only to
apply the brakes, but also to release the same,
is but momentar 1]}:" used; aund to this purpose
my improvement consists in the novel con-
struction and arrangement of parts hereinaf-
ter set forth, and partieular]y polnted out in
the clalms, reference being had to the accom-
panying drawings, which are made part here-
of, in whichliker eference characters indicate
11]16 parts wherever they occur.

Referring now to said drawings, A is an
electric brake mechanism comprising the so-
lenoid B, the rear end of which terminates in
a s0lid end of soft ir on, which, provided with
a coil b, as shown, for ms the magnet C, which
may he integral W1Lh the Solenmd or mntab] Y
secured thereto. Said solenoid consists of a
cylinder ¢, having coils d, d’, d*, and d?, ar-
ranged thereon in series and composed of cop-
per and German-silver wire for the purpose
of obtaining a varying resistance in the sev-
eral sections of said solenoid. The coils of
sald several sections of the solenoid and of
the magnet are so connected as to form a con-
tmuous coil having varying resistance in its

several seeftionsg z‘md in the magnet-coil b—as, |

eleetric current.

B

the teeth thereon by spring tension.

| for instance, the first section may be coiled to

carry current of five hundred volts, one am-
pere, in which case said section must be coiled
with German-silver wire and copper wire con-

' nected, to produce the required ohms resist-
-ance. Tn the second section an increasing am-
pereand decreasing resistance is produced by

coiling the same Wlth a less number of convo-

Tutions of German-silver wire, and so through

the several sections of the solenoid and 13110

magnet-coil the current is regulated and the

resistance gradually reduced by reducing the
quantity of German silver in the coils thereof.
D is a core adapted to be operated in said cvl-
inder ¢ when said solenoid is energized by the
| The outer end of said core
on both sides of the same is provided with a
series of teeth or corrugations e and ¢', the
teeth ¢’ being of less length than the teeth e.
The lower side of said core D is provided with
a tongue f, adapted to engage in a notch g,
formed in the front standard £, to prevent said
core beingdrivenor moved sidewise. Inother

words, 1t forms a guide for said core exten-

sion.

K and K’ are brake-retention bars suitably
secured 1n the standard /i on each side of the
core and normally held in engagement with
Fis a
magnet arranged between the outer end of
sald retention-bars and adapted when ener-
gized to attract the same, whereby they are
thrown out of engagement w11311 the serrations
or teeth on the core. The forward end of
said core isin any suitable manner connected
with the ordinary brake-lever.

( is a controller located on the car and
having a contact-plate 7, adapted to be succes-
sively brought in contact with the contacts

7,95 7% and 25 whereby the current passing

through said controller from the trolley Hor
other source of electric supply is transmitted
through the conductors 94, 75, 7% and 77 to the
several sections of the solenoid and to the
solid magnet, whereby the same is energized

and causes Lhe core 10 be moved 111wmdly of

the cylinder of said solenoid, the first section
being composed of coils of copper and the last
of German-silver wire to obtain different re-
sistances.

k is a wire from the magnet-coil b to the
ground.
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The top of the controller Gis provided with |

~a spring-contact [ above the contact-plate 2

and normally out of contaet therewith, the
said contact-plate being attached to or con-
nected with the drum of the controlier,which

- 1s adapted to be turned or rotated by the

i0

s

- means of the conduector .

20

handle or lever s, whereby the plate 7 is sue-

cessively brought in contact with the con-

tacts 7, 7', 7%, and 3 Thesecontacts are also
secured 1n & controller in the usual way.
When it is desired to make contact with

said plate ¢ and with said spring-contact [,

the motorman or operator presses his lever
downward, which is jointed at « to admit of
this, and thereby makes contact between said

contact-plate and said spring-contact, thus
cutting out the solenoid and passing the cur-

rent from the controller to the magnet K by

sald magnet I to ground. ois aring

able manner on the standard I and formed
of felt or any other suitable material for the

- purpose of keeping said core free from dirt,

2

30

35

40

50

55

60

‘magnet-coil and energizes the same.

&ce. The rear end of said eyvlinder ¢ may be

provided with an air-vent p to enable the air

in said cylinder to escape.

The operation of my device is as fOHOWb,
viz: The solenoid and trolley or other source
of electric supply being in circuit, electric
current is transmitted to said solenoid and
The mo-
torman or operator by turning his controller-
lever is enabled to cut out or short-circuit
successively the several sections of the so-
lenoid with the trolley, whereby the core is

drawn inwardly of the solenoid- cylmderand“

the brakes set with gradually-increasing
speed and force—as, for instance, when 1t is
desired to set the brakes slightly and gradu-
ally the motorman by throwing his controller-
lever in position to bring contact 4 in contact
with contact-plate ¢ enables trolley-current to
pass to the first, or section ¢ of the solenoid,
toand through the other sections of the same,
and through the magnet-coil b to the ground
by means of the conductor k, enabling the
brakes to be gradually applied with minimum
forece, and by cutting out successively the
first, or sections d, d’, and d?of the solenoid,
the brakes may be applied with increasing
speed and force, from the fact that the sec-
tions of the solenoid not in cirenit with the
trolley are cut out and the section or sections
then in circuit with the trolleyis or are coiled
to offer less I‘eSISt‘LHGe than either of thecut-
out sections, and finally, as in case of emer-
gency, when all the sections of the solenoid
but the last are cut out the current passes to
and through said section to the magnet-coil
to the ground, which energizes said magnet,
as heretofore stated,withdrawing the core be-
yvond the center of the line of force and ap-
plying the brakes with the greatest speed and
maximum force. Immediately the core is
moved by the solenoid the current may be
cut out of the solenoid, the retention-bars

n is a wire from
| Sur-
-rounding said core and supported in any suit-

serving to hold the brakes asapplied. When
1t ‘18 dequable or necessary to release the
brakes, the motorman by drepressing his le-
ver throws trolley-current into the release-
magnet by means of the spring-contact, the
eontact plate 2 and the conductor m attract-

ing the retention-bars, thus releasing the core

and brakes and permlttmﬂ' the 1=et1=act10n of
the brake-springs to 1est01=e the eore to its

normal position.
What I claim, and desn*e to secure by Let-

ters Patent, 1s—

1. Inan electme brake meehamsm the com-
bination, Substantla,lly as set forth, of asolen-

oid, comprising a resistance-coil and a solid

end or magnet having a coil therearound the

sald 1‘9518‘[&11(,6 coll bemﬂ' arranged 1n sec-

tions in series, meansto supply electmmotw

° .
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30

force to said seveml sections and to the mag-

net-coil, a core arranged in said solenmd

adapted to be moved thereby, and adapted to :

be connected with the brake: chain or rod,
means to engage said core and prevent 1ts

withdrawal from the cylinder of the solenoid

when the same 18 deenermzed and means to

release said core.
2. Inanelectric brake mechamsm t.he com-

bination, substa,ntmlly as set forth, of asolen-
‘oid, comprising & resistance-coil arranged in
sectmns in series, and a solid end or maﬂ'net |

the several sections of said solenoid havmﬂ'
different resistances, meansto supply motwe
force to said several sectwns a core arranged

in said solenoid and adapted to be moved-
thereby, the outer end of said core having an

extension provided with serrations or teeth
and adapted to be connected with the brake
rod or chain, retention-bars adapted to en-

oage the teeth on the end of said core, and a

9o
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magneb arranged between said retention-bars _

adapted when en ermzed to attract the said
bars.

3. Inan electric brake mechanism, the com-
bination, substantially as set forth, of asolen-
oid, comprising a resistance- coil arranﬂ'ed in
Seetlons in series, and a solid magnet havmn

a coil therearound, means to supply motwe_

force to the seveml sections of the solenoid
and to the magnet, a core arranged in sald
solenoid adapted to be moved thereb}f the
outerend of said core being adapted to be con-
nected to the brake, and a controller having
a contact-plate adapted to be thrown in eir-
cuit with contacts in circuit with the several
sections of the solenoid.

4, Inan electric brake mechanism, the com-
bination,substantially as set forth, ofasolen-
oid, a resistance-coil arranged in sections in
series, and a solid end or magnet, a core ar-

ranged in said solenoid and adapted to be.

moved by said solenoid and magnet, the outer
end of said core being adapted to be connect-
ed with the brake rod or chain, a controller

in circuit with the trolley or other source of

electricsupply having a contact-plate adapted
to be thrown successively in circuit with con-
tacts in cireuit with the several sections of
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said solenoid, a spring-contact adapted to be | In testimony that I claim the foregoing I
thrown in contact with said plate, means to | hereunto affix my signature this 11th day of
prevent the withdrawal of the core from said | October, A. D. 1897.

solenoid when said solenoid and magnet are JAMES E. WILLTAMSON. J[rn.s.]
5 deénergized, and a magnet in cireuit with said In presence of—
spring-contact and adapted to release the core K. T. MEADE,

of said solenoid. - C. A. WILLIAMS.
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