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tion-motor embodying my invention.
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10 all whom it may concerm:

Beit known thatI, ABE LINCOLN CUSHMAN,
a citizen of the United States, residing at
Concord, county of Merrimack, State of New
Hampshire, have invented certain new and
useful Improvements in Induction-Motors, of
which the following is a full, clear, and exact
description. o

My invention relates to induction-motors,
and has for its object to secure a good start-
Ing torque without the insertion or use of any
high specific resistance material in the sec-
ondary or induced circuit. .I accomplish this
end by dividing the winding into a plurality
of elements all of low specific resistance ma-
terial, such as copper, which may be entirely
separate or may be connected star or delta
fashion or otherwise, so long as they can be
broughtinto action gradually or successively.
When in star connection, as shown in the
accompanying drawings, they are connected
into a plurality of star-connected multiple-
arc closed circuits when at speed, while when
starting there is but a single star-connected
winding. This results in a reduction of the
current in the induced element at starting
and prevents such retardation or lag in the
induced current as would prevent a starting
torque. |

Referring to the drawings, Figure 1 repre-
sents a star-winding for an eight-pole induc-
Fig.
2 represents diagrammatically the star-wind-
ing of Iig. 1. Fig. 3 represents a convenient
form of switch or controller for bringing the
elements into action. |

In the drawings, A is a core having slots 1
to 24 for the induced winding. = In each slot
are three bars B C D of material of low spe-
cific resistance, such as copper, those in every
third slot being connected, as shown, so as to
form three sets of conductors or elements,
those bars in the same slot belonging to the
same set. One end of each of the three con-
ductors or elements of each set is connected
to a conductor EH, while the other ends are
connected to contacts F' G' H’, F? G* 2, and
F° G° H® respectively. |

I 1s a switch- block consisting of three
blocks ¢, 7%, and 7%, electrically connected and

. p

l

l

| adapted to be moved so as to make contact

successively with the terminals F' G' H', &e.

| The switeh - block I always makes contaet

with the blocks F' F? ¥ and as it is moved
makes contact with the contacts G' G2 G2 and
then also with II' H? H®% In this way at start-
ing only one conduetor or element of each
set 18 in cireuit, while when speed is gained
a second conductor of each set is put in cir-
cuit, and when full speed is reached all three
conductorsof each set are put in circuit. The
ring K and the block I make the two joints
of a closed-circuited star-winding, which is
made up of single or multiple windings, ac-
cording to the position of the block 1.

Fig. 2 represents in a simplified diagram
the connections of a star-winding for any
number of poles, I being the bloeck for con-
necting the sections successively.

Fig. 3 represents the terminals F’ G’ H' and
the preferred form of the block I. As there
shown, 1t consists of three conducting-rings
7 J? 7% surrounding the shaft K, which rings
as the block is moved along the shaft K make
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contact successively with the terminals B/ G’ 45

H' and also with the free terminals of the
other conductors arranged in similar manner.
It will be seen from the above that only ma-

terial of low specific resistance need be used,

and yet the current in the induced portion is
kept small at starting without the introduec-
tion of any material of high specific resist-
ance, and the starting torque is made corre-
spondingly large, while when speed has been
acquired the introduction of the other con-
ductors increases the energy in ‘the induced
secondary current and increases the power of
the motor.

What I claim is— .-

1. In an induection-motor, the combination
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of a secondary winding made up of elements

of low specific resistance, and means for form-
ing a closed induced circuit from a part only
of said elements so as to reduce the current
induced in said secondary at starting, and
means for bringing into action additional ele-
ments as the motor speeds up. =~

2. In an induction-motor, the combination

of a secondary winding made up of elements
| of low specific resistance, means for forming a 100
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closed cireuit from part of said elements, and ! of

means for forming additional closed cireuits

' from other elements as the motor speeds up.

IO

15

3 In an induction-motor, the combination
of a secondary winding made up of elements
of low specific resistance, means for forming
a closed circuit from a part of said elements
and means for forming additional closed cir-
cuits in multiple arc therewith from other ele-
ments as the motor speeds up. |

4. In an induction-motor, the combination
of a plurality of elements part of which form
star-connected closed circuits and means for
connecting others of said elements to form
additional star-connected closed circuits and
disconnecting them as desired.

5. In an induction-motor, the combination
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a plurality of elements part of which are
connected in closed circuit star fashion and
means for connecting others -of said elements
in closed circuits star fashion and in multl-
plearc withsaid first star-connected elements.
6. In an induction-motor, the combination
of 2 winding made up of a plurality of ele-
ments of low specific resistance, a switch for
oradually bringing said elements into and re-
moving them from action, and means for op-
erating said switeh.
Signed at Concord, New Hampshire, this

'30th day of June, 1902,

ABE LINCOLN CUSIHIMAN.
Witnesses: - |
NAPOLEON B. HALE,
MARGARET A. MCGUIRE.
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