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To all whonv T may concer:

Be it known that I, EDWARD M. BENTLEY,
acitizen of the United States,residing at Law-
rence, Queens county, State of New York,
have invented certain new and useful Im-
provements in Series-Multiple Controllersfor
Klectric Motors, of which the following is a
specification, reference being made to theac-
companying drawings, wherein—

IMigures 1, 2, and 3 represent diagrammat-
ically the principle of my invention, and IFig.
4 represents thedevelopmentof a eylindrical
switch embodying the aforesaid principle.

My invention consists in a series-multiple
controller wherein the motors are changed
from series to multiple by shunting each ot
them with a resistance and interrupting the
series circuit at a point between the twoinner
terminals of the shunts.

My invention also consistsin the apparatus
herein described by which the motors are
regulated by resistance and auntomatically
changed from series to multiple in the man-
ner described. -

Referring to Fig. 1, two motors, Nos.
2, are shown in series with a magnet M in-
cluded in circuit between them. The said

magnet has two cotls in parallel branch cir-

cuits, of which one contains a circuit-breaker
B, controlled by the armature A of the mag-
net. If the two motors are each shunted by
a resistance R and the inner ends of the two
shuntsare connected to the seriescircult upon
opposite sides of the magnet M, respectively,
it will be apparent that the said magnet will
be includedinthe cross-wireof a Y heatstone
bridege and that when the resistances I bear
the proper relation to the resistances of the
motors 1 and 2 there will be no current pass-
ing through the magnet, so that the series
cireuit can be broken at such an instant with-
out any are, leaving the two motors in mui-
tiple, as shown in Fig. 3, each with a resist-
ance R in series with it. DBy means of the
magnet M 1t is possible to automatically 1n-
terrupt the series circult at the instant when
the current therein is at a minimum and all
possibility of an arc is removed. I provide
that the upper half of the coil of magnet M

so shall be disconnected from circuit at the time

1l and

' of shunting the motors, as indicated in Ifig.

2. This leaves the lower coil only 1n circuit

and places the control of the series circulb

enbirely in the magnet, so that it may drop
its armature A when the current falls o zero
and open the circuit-breaker B.

Referring to Tig. 4, C C' and D D’ repre-

sent four metallic plajtea which in practice
will be placed on the surface of a rotating
cylinderin the ordinary manner now followed
in the construction of controllersof thiskind.
Adjacent tothesaid plates is a series of con-
tact-fingers ' E*to I£¥°. These contact-fingers
will be of any well-known description, and 1n
the usual manner will form the terminals of
the motor and resistance-circuits, as repre-
sented in the drawings. Thus motor No. 1
will have itstwo terminals connected, respec-
tively, to E* and E® while its latter terminal
will also be connected tothe incoming circuit-
wire I*. The fingers E°, E%, E°, and E°will be
connected, respectively, to the several ter-

minals of the multiple resistances d, c, b, and
a. Inlike mannerthecontact-fingers E’ EX,

EY and E® will be connected, 1‘espectwely

to the several terminals of the multiple re-
sistances a', 0, ¢/, and d’. Motor No. 2 will
have 1ts terminals connected, respectively,

to E” and E®, while the fomler terminal will
also be connected to the outgoing circult-
wireG. ThemagnetM willhaveoneterminal
connected to E' and the two terminals of 1ts
branch circuits to E® and K, respectively.

The former branch will include armature A _

and circuit-breaker I3.

The parts having the arrangements shown
in the drawings, it will be understood that
the plates C C' and D D’ are to be moved
across the series of contact-fingers and es-
tablish certain connections between the con-
tact-fingers, which will occupy in turn the
position indicated by the respective dotted
lines 1.to 10.

In position 1 the current entering at It will
pass through motor No. 1, through resmt&nee
a to plate D to finger R E" magnet M, fingers
EY and EY, lz)lthe D" resistance a’ motor No.

210 011’[1001110 wire Gr

In positions 2 and 8 the resistances b b’ and
¢ ¢’ will be brought into circuit in succession,
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thereby diminishing the total amount of re-
sistance in series with the motors.

In position 4 the resistances d d' will he
brought into circuit, thereby still further re-
duecing the total resistance, and in position 5
the resistance will be entirely cut outb, leav-
ing the motors only in ecirenit and in series
with each other. ’

In passing to position ¢ the series connec-
tion will still be maintained, but each motor
will be shunted by resistance, one by resist-
ance a and the other by resistance «’. Thus
motor No. 1 will be shunted by a cireuit from
contact-finger E¥ to plate ¢/, finger EY, resist-
ance ¢ to the inner terminal of motor No. 2,
while the latter motor will, in like manner,
be shunted by a circuit from the terminal of
motor No. 1 to resistance a, finger L' plate
U, finger K7 to outgoing terminal G. At ihe
same time the branch cireunit through magnet
M, which terminates at 13, will be opened,
leaving the series cireuit entirely under the
control of the magnet M, so that at the in-
stant ol zero current the magnet will drop its
armature A and open at B the bridge-cireuit,
which may De traced from the inner end of
motor No. 1 tocontact-finger K2 plate D, finger
K, magnet M, finger B, plate D), finger K1
to the inner terminal of motor No. 2. The
bridge-circuit being opened at the proper in-
stant the two motors will be, as already de-
scribed, left in multiple with a resistance in
series with each of them, which resistance is
gradually reduced and finally cut out as the
controller passes through positions 6, 7, S, 9,
anc 10. |

T'he reverse operation will be readily un-
derstood. The two motors being in m ultiple
an increasing amount of resistance will first
be Inserted in series with each, until in pass-
g from position 6 to position 5 the contact-
finger ¥ comes into conneection with plate
D" and veéstablishes the bridee-cireuit. At
the same time the high-resistance shunts are
openecd, leaving the two motors in series,

while, as the econtroller moves from position |
H to position 1, the resistances are aradually .

inserted again until the cirenit is finally

opened, as shown in the condition indieated
at I'ig. 4. | |
What I claim as new, and desire to socure
by Letters Patent, is— |
L. A series-multiple controller for electric
motors, comprising a shunt for the two mo-
tors containing a resistance, an automatie
circuit-breaker placed in the series cireuit
between the twoinner terminals of the shunts
and dependent on the volume of current
passing therein, substantially as described.
2. A series-multiple controller for electrie
motors comprising a shunting-resistance for
each motor, an electromagnet in the bridee-

i

cireuit between the two motors at a point be-
tween the inner terminals of the two shunts
and a eircuit-breaker in the said bridge-cir-
cuit controlled by the said magnet, substan-
tially as described.

5. A series-multiple controller for electric
motors comprising two shunting-resistances
R I and suitable contact-plates ¢ ¢/ and D
D" for controlling said resistances and con-
necting them in shunt-circuits around tle re-
spective motors, magnet M in the bridee-cir-
cult between contact-fingers T and ', a eir-
cult-breaker in the said bridee-cireuit con-
trolled by the said magnet and means for re-
storing the armature of the said magnet in
the reverse movement of the controll er, sub-
stanfially as deseribed.

4. T'he combination in a series-maultiple
controller of shunting-resistances for each
motor, a magnet in the bridee-circuit at a
point between the inner terminals of the two
shunts, a circuit-brealker in the same cirenit
controlled by the said magnet and a supple-
mentary coil on the said magnet shunting
the said circuit-breaker and adapted to be
connected in parallel with the other magnet-
coil during the reverse movement of the con-
troller, substantially as deseribed.

In witness whereof I have hercunto set m y
hand this 11th day of November, 1890,

EDWARD M. BENTLEY.

Wilnesses:

L. T LATIMER,
L. 1. Sgaw.,
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