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To all whom it may concerw:
Be it known that I, FRANK E. CASE a clbi-
zen of the United Sta_te‘s, residing at Schen-

-~ ectady, county of Schenectady, St&te of New

York, have invented certain new and useful
Improvemeuts in Electric Brakes, (Case No.

- 353, ) of which the following is a specification.
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The object of my pr esent invention is to pro-
vide a mechanical and an electrically-opera-

ted brake which will permitindependent con-

trol of the movements of a car by either sys-
tem of operation and by the same controlling
handle or lever, thereby avoiding mistakes
due to confusion of the motorman in critical
emergencies and rendering the control of the
car more flexible thani Is posmble by eithersys-
tem used alone.

In carrying out my invention I provide a
spindle or shaft on a car or vehicle platform,
by turning which the electric brakes are first
set with progressively-inereasing power and
simultaneously the slack of the hand-operat-
ing chaln is taken up, and by a continued
movement of the operating device through a,
greater angular range the mechanical brakes
are set. 1 provide also means for interrupt- |
ing the electrie-brake circuait at will, thereby
permitting either the mechanical or the elec-
tric brakes to be used alone when desired.

T'his provision is of special advantage in per-

mitting short and quiekly-modulated appli-
cations of the hand-brake by the motorman
when closely following another vehicle along
the track or when moving through a cerowded
thoroughifare.

In theaccompanying drawings, which illus-

trate my invention, Figurelis a top plan view

of acar-platform provided with my improved

brake-controlling device. Fig. 2 is a front
elevation of the same. Fig. 3 is a front ele-
vation of a modification, showing a means of
discontinuing the application of the eleectric
brake, if desired, when the hand-brake is in
use. Kig. 41s a diagram of the controlling-
circuits. Kig. 5 1s a sectional detail showing
the operating-gearing for the brake-controller.
Kig. 6 1s a detail plan view of said gearing.

1 represents the power-controller, and 2 the
electric-brake controller, of 4 system embody-
Ing my improvements. The contact- cylinder

|
|

eylinder.

to the shaft 5 by a gearing comprising a gear-
sector 4, mounted on the shaft and intermesh-
ing with a gear 3, connected to the contact-
In the construction shown in the
drawings a stop 18 provided for limiting the
movement of the contact-cylinder. The gear
3 may therefore be a sector merely, and I have
so shown it in the drawings. Thesector 4 1s
provided with two teeth, although evidently
it may have any desired number, depending
upon the desired ratio between the turns of
the operating-handle and the movement of
the contact-cylinder of the brake-controller.
With the arrangement shown in FKig. 6 the

sector 3 wiil be moved through two teeth, cor-

responding to four controller-steps, for each
rotation of the operating-handle 6. 'The cyl-
inder of the brake-controller is provided with
contacts operating first to close the brake-
circuit through a resistance and then to gradu-
ally increase the strength of the current in
the brake-circuit by cutting out this resist-

ance asthe contact-cylinderisrotated. Other

| contacts operate in the zero position of the
brake-controller to reversely connect the
brake-shoes in-a circuit which is automat-
ically closed by the power-controller 1 in its
first operative position.

The circuit connections will be understood
from aun examination of the diagram Fig. 4,
in which 7 represents the trolley or current-
collector, 8 a permanent current-reducing re-

‘sistance, and 9 and 10 resistances progress-

ively cut-out of circuit to intensify the force
of application of the electric brakes as the
brake-controller is operated. The diagram
shows the contacts of the brake-controller
cylinder developed on a plane surface, as is
customary in diagrammatically illustrating
such structures. The controller-contacts are
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shown in the position corresponding to the .

gear position illustrated in Fig. 6, the brake-
Shafb having been moved forwald far enough
to take up a part of the slack in the brake—-
chain, but not far enough to bring the elec-
tric brake into action. .
is moved still farther in richt-handed rota-

tion the fixed contacts b to f, inclusive, pass
' ont of engagement with the contacts a’ to b’

95

As the brake-shaft

100

and into engagement with the contacts i® to

of the electric-brake controller is connected | f7, thereby closing the electric-brake circuit -
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as follows: from trolley 7 through resistance | controlling coils in the direction indicated by
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8 and resistance 9 to fixed coutach e, thence
by way of ceross-connected movable eontacts

e’ and 0° to contact O, through the brake-

shoes 12 to contact ¢, and thence by way of
cross-connected contacts ¢® ¢? and fixed con-
tact ¢ to ground.
the brake - controller cylinder operates to
bring the fixed contact f into engagement
with the coutact f2 thereby %hort circuit-
ing the resistance 9, the other circuit con-
neetions remaining the same as before. Af-
ter this point in the movement of the brake-
controller eylinder has been reached a fur-
ther movement of the brake-handle operates
only to tighten the brake-chain and apply
the mechamcal brakes, the contacts of the
brake-controller moving with the brake-han-
dle, but without changing the circuit conneec-

tions, until the sector 3 is brought into en-

gagement with a stop 14. 'This stop limits
the movement of the brake-controller ¢ylin-
der; but the operating-handle may still be
turned a slip connection being o provided be-
tween t,he shaft and the sector 4 as shown in
detail in Fig. 5. |

The slip connection may be of any conven-

ient form, that shown comprising two clutch-

sleeves 15 15*, provided with serrated edges,
as indicated in dotted lines, one fixed to the
shaft and the other movable thereon, but
held by a spring 16 1n engagement with the
fixed sleeve 15* and being secured by a spline
or feather to the gear-sector 4. Thus when
the gear-sector 3 is hrought into engagement
with the stop 14 in either direction of move-
ment of the brake-controller the movement
of the sector is arrested, and thereafter the
movable sleeve 15 is forced to ride over the
correspondingly-serrated sleeve 15%. As the
brake-handle is moved in the reverse direc-
tion to release the brakes the controller-con-
tacts are 1mmediately operated in the re-
verse order, and when the position shown in
the drawings is reached the brake-shoes are

reversely connected in a circuit which at the |

proper time is connected with the source
through an electromagnetically-actuated con-
tact. This latter contact is closed by the
power - controller as the latter is operated,
thus demagnetizing the brake-shoes. The
operation of the electromagnetically-actuated
contact in the demagnetizing - circuit is ac-

complished by contacts on the power - con- |

troller, which operate to close the circuit
through the coil 11, which operates a circuit-
breaker 13 when current is first thrown into
the motor-circuits. The ecircuit-breaker is of
course provided with the usual arc-rupturing
devices forinsuring the safety of the contact.

The demagnetizing-circuit may be traced
as follows: from the trolley 7 through the re-
sistances 8, 9, and 10 in series, through the
bridging contact of the circuit-breaker 15 to
the fixed contact a of the brake-controller,
thence by way of cross-connected contacts o

- and ¢’ and fixed contact ¢ through the brake-

A farther movement of

the arrow to fixed contact D, thence by way
of eross-connected contacts b’ and d’ and fixed
contact d toground. As the brake-handle is
turned backward to release the brakes the
electric-brake controller is immediately ac-
tuated to open the brake-circuit; but in or-
der to permit the electric brake to be released

before the tension on the brake-chain is re-

duced or to be thrown out of action at any
time when the motorman desires to use the

hand - brake only I provide a device on or

near the handle for opening the brake-cir-
cuit independently of the position of the han-
dle or of the bralke-controller. A convenient
construction comprises a push-pin 18, pass-

'ing through the handle and normally sup-

ported by a coil-spring capable of engaging a
lever when depressed and raising a sleeve 19

‘1n sliding relation to the brake-staff, which
I connects wu;h a switeh or ceut-out 20 in cir-

cuit making and breaking relation to a ter-
minal 21 1n clrcmb with the brake-coils.

It will thus be seen that a hand-operated
emergency system is provided controlled by
the same direction of hand movement and in-

dependently or simultaneously with the elec-

tric brake,rendering the contingency very re-
mote when accldental condltmns will disable
a car from brake control. The safety factor
18 greatly increased by this combination, as
no confusion can resuit tothe motorman from
independent and separately - controlled de-
vices, and he does not have to stop to think
what lever ought to be operated.

While I have described in the foregoing
specification a certain specific embodiment of
my invention, it will be evident that many
modifications may be made without depart-
ing from the spirit and scope of my inven-
fion.
of the features of my invention may be used
1n any brakesystem employing both electrical
and mechanical brakes whatever may be the

Also it will be understood that certain
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construction and arrangement of the appa-

ratus employed.
What 1 claim as new, and desire to secure
by Letters Patent of the United States, is—
1. In combination, an electric brake, a me-
chanical brake, a common handle foractuat-
ing them, and means for releasing the elec-

tric brake irrespective of the posmon of said
hand]e.

115

I20

2. In combination, an electric brake, a me-

chamcal brake, a common handie for actuat-

ing them, and means controlled from said
handle for releasing the electrie brake with-
out releasing the mechanical brake.

3. In combination, an electric brake, a me-
chanical brake, a common handle for actuat-
ing them, and means controlled from said
handle for throwing the electric brake out

| of action without releasing the mechanical
brake.

4. In combination, an electriec brake, a me-
chanical brake, a common handle for actuat-
Ing them, and means controlled from said

125

I30




10

20

30

35

40

50

719,566

handle for opening the electric-brake circuit |

without releasing the mechanical brake.

5. In combination, an electric brake, a me-
chanical brake, a common handle for actuat-
ing them, and means controlled from the han-
dle but independent of the position of the
same for releasing the electric brake.

6. In combination, an electric brake, a me-
chanical brake, a common handle for actuat-
ing them, and means controlled from the han-
dle but independent of the position of the
same for opening the electric-brake circuit.

7. In combination, an electric brake, a me-
chanical brake, a common handle for actuat-
ing them, a switeh in the electrie-brake cir-
cuit, and means carried by the actuating-han-
dle for operating said switeh.

8. In combination, an electric brake, a me-
chanical brake, a shaft operatively connected
to the mechanical brake, a brake-controller
geared to said shaft, a stop for limiting the
movement of said controller, and a slip con-
nection for sald gearing.

9. In combination, an electric brake, a me-
chanieal brake, a shaft operatively connected
to the mechanical brake, a handle therefor,
a brake-controller geared to said shaft, a stop
for limiting the movement of said controller,
and a shp oonoeotloo between said shaft .rmd
the gearing.

10 In oombin&bion, an electric brake, a me-
chanical brake, a shaft operatively connected
to the mechanical brake, a controller for the
electric brake, and a connecting-gearing com-
prising a gear-wheel connected to the con-
troller and a ccOperating gear-wheel connect-
ed to the shaft.

11. Incombination, an electric brake, 2 me-
chanical brake, ashaft operatively connected
to the mechanical brake, a controller for the
electric brake, a connecting-gearing compris-
Ing a gear-wheel connected to the controller
and a codperating gear-wheel connected to
the shaft, a stop for limiting the movement

of said controller, and a slip connection for

sald gearing.

12. Incombination, an electric brake, a me-
chanical brake, ashaft operatively connected
to the mechanical brake, a controller for the
electric brake, and a connecting-gearing com-
prising a gear or portion of a gear connected
to the controller and a codperating gear-sec-
tor connected fo the shaft. |

13. Ineombination, an electric brake, a me-

2

chanical brake, 4 shaft operatively connected
to the mechanical brake, a controller for the
electric brake, a gearing between said con-
troller and said shaft, and means independ-
ent of the controller for releasing the electric

brake.

14. In combination, an electric bmke, a me-
chanical brake, a shaft operatively connected
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to the mechanical brake, a controller for the

electric brake, a gearing between said con-
troller and sa,ld shaft and means independ-

brake circuit.

15. In combination, an electric brake, a me-
chanical brake, a shaft operatively econnected
to the mechanical brake, a handle thereon, a

controller for the electric brake, a gearing be-

tween the said controller and S&ld shaft, and

| ent of the controller for opening the eleotrlo- .

7G

means controlled from the handlo for 1olea8- |

ing the electric brake.
16 In combination, an electric brake, a me-

chanieal brake, a shaft operatively connected

to the mechanical brake, a handle thereon, a

controller for the electric brake, a gearing be-

tween thesaid controller and said shaft, and
means controlled from the handle fo1 open-
ing the electric-brake circuit.
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17. In combination, an electric brake, a me-

chanical brake, a shaft operatively connected
to the mechanical brake, a handle thereon
provided witha movable member, a controller

for the electric brake, a gearing between the |

controller and the shaft, a switch in the elec-
tric-brakecircuit,and meohamsm operatively

connecting said SWI[Gh to the movable mem-'
ber on tho said handle.

Qo

18. A vehicle - brake provlded with two

other mechanical, both controlled by the same
operating - ha,ndle, and means for applymw
them independently or together.

19. A vehicle - brake prowded with two

‘brake-applying devices, one electric and the

95

brake-applying devices, one electric and the

other mechanical, both controlled by the same
operating-handle, means for applying them

in the order stated, and a cut-out for releas-.

1C0O

ing the electric brake mdopondontly of tho |

meohamcal brake.

In witness whereof I have hereunto set my

hand this 18th day of July, 1899,
FRANK E,. CASE
Witnesses:
A. NUTTING,
H. D. JAMESON.
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