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To all whom it may concern:

~ Be it known that I, Frank E. CASE, a citi-

zen of the United States, residing at Schenec-
tady, county of Schenectady, State of New
York, have invented certain new and useful
Improvements in Contrel Systems for Con-
necting Motors as Braking-Generators, of
which the following is a specification. o
# For electric-railway service it is desirable
to have the motor-control apparatus so ar-
ranged that the proEeHing-motors may be
ade 10 serve as braking-generators to stop
or retard the movement of a car or train.
The series motors usually emploved need

only have the connections between the fields

and armatures reversed in order to cause
thiem to operate as generators. In the ordi-
nary systems the motor-controlilers and the
reversing-switch are electrically operated, so
that in case the power fails the service oper-
ating means cannot be used to effect the
%r_t}per connections. In my prior patent,

0. 309,773, granted January 9, 1906, this

difficuity is overcome through the use of aux-
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lliary or emergency operating means for con-

troliing the reversing-switch mdependently
of the source of current-supply. Where,
however, the motors are not normally con-
nected 1n closed circuits—as, for example,
in an ordinary two-motor equipment—

~means must also bé provided for forming
- closed circuits for the motors at the same

- time that the reversing-switch is
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Im . _ thrown,
since otherw.se no braking action will take
lace. I

The object of the present invention is to
provide a simple and novel arrangement for

effecting the proper motor connections for

braking independently of the supply-current,
particular]yin_ cases where the motors are
not normaily grouped, closed circuits when

the controller is in its *‘off”” position.

Lo the above end the present invention
consists 1n certain ieatures of construction
and organization of parts to be hereinafter
claims. "~ i

In the accompanying drawings, Ficure 1

described, and particularly pointed out in the

‘shows diagrammatically a two-motor car

equipment arranged in accordance with the

© Ppresent invention, and Fig. ¢ indicates the

motor-circuits when the

> otors ave acting as
braking-generators. '

-

and M® represent two series motors T, a

troller of the separately-actuated -contact
type for eonnecting the motors in series and
in parallel and varyng the amount of resist-
ance R* R# in the motor-circuit. The mo-

tor-controller comprises a series of line-con-

tacts 'L, T% and T% a series contact S, Dar-
allel contacts P ond P/, a bridging-contact B,
and resistance-controlling contacts R’ to R7.

'Referenc'e being had to the dI‘IﬂJWingSr M’

! L 55
current-collecting device; C, a motor-con-

6o

This controller is identical with the controller 65

shown in Patent 809,774, granted on Janu- .

ary 9, 1906, on an application filed by me,
except that the normally closed contacts
T2 T are omitted. X and K’ aremastar-con-

trollers located at opposite ends of the car je

and arranged to energize either of the actugt-
ing-cous » or 7 of the reversing-switch and to

control the operation of the contacts of the
controller U, so as to connect the motors for

operstion either in the forward or reverse di- 75

rection at varying speeds in the usual way.

r* is an interlock on the reversing-switch ar-
ranged %o shiit the actuating-circnis of the
electromagnet r or 7 through the aciuating-

-

colls of the line-contacts aiter the reversing- 8o

switch has operated, this interlock heing of
the type usually employed for this purpose.
All these parts may be of any usual or pre-
ferred forms, since the particular forms illus-

Lhe present invention, -specifically con-
sidered, consists in providing suxiliary actu-
ating means for the reversing-switch, to-
gether with two auxiliary switches, which are

reversing-switch is actuated, whereby the
circuits of the motors are completed, as
shown in Hig. 2.
preferably consists of a pair of pneumatically-

This auxiliary apparatus

trated are indicative-only of general types. 3g

closed at the same time or shortly after the go

actuated- contacts X and Y and & pair of 0%

pneumaticaily-actuated pistons 1 and 2, the
contacts 2 and Y being arranged to complete
the motor-circuits and the pistons being
adapted to operate the reversing-switeh.

Lhe pistons I and 2 may conveniently be ar- o

ranged within eylinders 3 and 4, into the bot-
tom of which pipes 5 and 6 open. A pipe 7,
leading to the cylinders z and % of the
switches X and Y, is connected, as by means

of & T-head 8, to the cylinders 3 and 4 at 1oe

} points intermediate the ends thereof. The
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pipe 5 leads to an engineer’s valve V at one |
-end of the car, and the pipe 6 laads to a simi-
lar valve V' at the opposite end of the car.
- The valves V and V' are also connected to an
3 auxiha,r;} reservoir 9 and receive air there-
" from. 'The valve V is shown in a developed
form as comprising an ordinary plug-valve v,
~ arranged to connect pipe 5 either to atmos-
here or to pipe 10, leading to the reservorr.
3o In the first position—namely; that shown—
the cylinders 3, 4, @, and v are exhausted.
- In the othsér position of this valve air flows
from the suxiliary reserveir through the
" yalve, through pipe 5 into cylinder 3, and
15 forces the piston 1 and its attached stem 11
-%ﬁward against the tension of the spring 12.
~ The stem 11 engages a lug 13 on the movable
“member of the reversing-switch and {orces
- the switch te the position opposite to that
a® shown. “As the piston approaches its upper
~ limit the opening to pipe 7 is uncovered and
.~ air flows into this pipe and into pistons 2-and
y, closing the switches X and Similarly
it valve V' is operated the piston 2 is moved

ey outward and the reversing-switch, if not )

already in the position shown, is brought to
that -_ybsition, and air then flows into pipe 7,
- ps be'ore, and closes the switches X and Y.
" When the switches X and Y are closed, a
g0 circuit may be traced from one terminal of
motor M? to ground and thence through
switch X, through resistance-sections R8, R,
and Re, to the reversing-switch, to the oppo-
 gite terminal of this motor. A ecircull may
15 also be traced from the right-hand terminal
" of motor M’, through resistance R¢ to R*,
through switch Y, through the coil o of
~ throttle-relay O, through reversing-switch,
~ and thence back to the let-hand terminal of
40 this motor—namely, the two motors are con-
‘nected as shown in Fig. 2. .
It will be seen tha,t%y arranging the parts
a3 described it is impossible for the operator
to throw the reversing-switch in the wrong
4= direction, for, when the motorman is at one
 end of a car and he desires to apply the
‘brakes the valve ‘at that end is operative
“only to produce the proper operation of the
reversing-switch - to permit the motors to
build up their fields. "It will also be seen that
~ ‘the switches X and Y are not closed until the
‘reversing-switch’ has first been brought to
the proper position, and thereby the motors
~ are prévented from generating current mm’'a
55 direction to neutralize the residual magnet-
~ ism in the field.- T

bl . .

- lar devices illustrated or to a combination of
~all such devices, since it contemplates all de~
6o vices or combinations of devices within the

- scope of the appended claims. .. . =

What I claim as new,-and desire to secure
by Letters Patent of the United States, 15—
“1. In a system of control, a source of cur-

motor, and mesns for actuating said revers-

‘said reversing-switch and then said contact

in either direction, & pair of p :
- said reversing-switch for operating the said
“switch respectively to the forward and reverse 125

wyohicle

65 rent-supply, & motor, & motor -controller, a |

-

844,777

'féversmg;swit ch, means controlled by ctirteit

from said source of supply for normally actu-
ating said reversing-switch, en suxihary con-
troller for completing & circuit for said motor,

and means independent of the said source of 7o

current-supply for operating said reversing-

switch and said auxiliary controller to con-
nect the motor for operation es & braking-

generator.

9. Tn g system of control, a motor, amotor-

75
controller, & rveversing-switch, electromag-

netic actuating meang for said reversing-

switch, a contact independent of the seid
controller for completing e circuit for said
3o

ing-switch and said contact to connect the

motor for operation as a braking-generator.

3. In a system of control, a moior, & motor-

controller, & reversing-switch, service oper-

ating means for said switch, a contact for

_completing a circuit for said motor, and emer-

gency -operating means for said reversing-
switch, said emergency operating means be-
ing arranged to also close saic contact.
4. In 8 system of control, a motor, & re-
versing-switch, service operating means for
said reversing-switch, a contact for complet- .
ing a circuit for said motor, and emergency
actuating means arranged to iirst operate

90
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in order to connect the motor for operation.as . -
a braking-generator. | |

~ 5. In a system of control, & motor, & re-
versing-switch, service actuating means for
said reversing-switch, & contact for complet-
ing & circuit for said metor, & pair oi pneu-
matic actuating devices adjacent sald revers-
ing-switch, pneumatic actuating means for
said contact, separate supply-pipes leading
to the pneumatic actuating devices for the

100
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| reversing-switch, and means for connecting

each supply-pipe to the said contact actuat-

ing means when the corresponding actuating

device has moved to the switch-operating
position. | -
" 6. In a system of control, a plurality of
motors, & motor-controller, a reversing-
switch, service operating means for said re-

110

versing-switch, contacts for completing sep-. -

arate circuits for each of said motors, and 115
emergency opera!ing means for said revers- .
ing-switch and sald contacts. |

7. In an electrica,lly.—l';ropelled vehicle, & o
motor, a reversing-switch, service operating

| means for said reversing-switch arranged to 2o
. DR S be controlled from either end of the vehicle '
My invention is.net limited to the particu- |

to connect the motor for propelling the vehicle - *
istons adjacent

running Positio_ns, a valve at one-end of the
for ‘admitting compressed fluid to

one of said pistons only, and a valve at the-

other end of the vehicle for admitting com-

130

pressed fluid to the other piston only.
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8. In an electrically-propelled vehicle, a | of the vehicle for gdmittilig compressed fluid

motor, a motor-controller, a reversing-
switch, service operating means for said re-

versing-switch arranged to be controlled

5 from either end of the vehicle to connect tle

10

motor for propelling the vehicle in either di- |

rection, a pair of pistons adjacent said re-

versing-switch for operating the said switeh |

respectively to the forward and reverse run-

ning positions, a valve at one end of the ve-

hicle for admitting compressed {luid to one .

of said pistons only, a valve at the other end

to the other piston only, a contact for com-

pleting a circuit for said motor, and means 15
controlled by each of said pistons for operat-
ing sald contact. |

In witness whereof I have hereurnto set my
hand this 5th day of June, 1906. -

FRANK E. CASE.

Vitnesses: |
Bensamin B. Huig,
HeLEN OmFoORD.
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