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To all whom it may concern: :

Be it known that I, Ruvour E. Ha:
MUND, residing at Pittsburg, in the county
of Allegheny, and in the State of Pennsyl-
vania, have invented certai new and use-
ful Improvements in Induétion - Motors, of
which ‘the following is a full, clear, and
exact description.

My invention relates
and more particularly:
duction motors, which

to induction motors,
to that kind of in-
are known under the

-name of squirrel cage -nduction motors.

- The object of my invention is to insure a
good starting torquewith such motors with-
out drawing an excessive current from the
line; and another object of my invention is,
to obtain this result with a few and simple

The squirrel cage induction motor being
an ideal motor in almost every respect, has
the disadvantage of drawing an exceedingly
large starting current from the line. Vari-

ous kinds .of special constructions have been -

herebefore devised to improve the starting
condition, all of which have liowever the dis-
advantage, that they require 2 very large
number of contact making and breaking
parts in the rotor, therefore they are expen-
sive and unreliable in service.

It is a well known fact, that the current
in the bars ofvan induction motor secondary
increases approximately in inverse propor-
tion to any decrease of the number of bars
in'the secondary.” From this fact it may be

easily .concluded that the secondary losses !
- will increase, if the

active number of sec-
ondary bafs is decreased, while the resist-
ance of each bar is kept the same. It is also
well known, that increased secondary losses
will give increased starting torque and de-
creased starting current. It will - follow
therefore, that any reduction of the num.
ber of active secondary bars will tend to in-
crease the starting torque and to decrense
the starting current.

if with the number of active bars the num-

- ber of active slots will be reduced. the leak-

age of the motor will be increased ; this will
also tend to decrease the starting current.
In order to reduce the number of active
bars while starting, I arrange the conductors
i : the groups
only conductors, which ave shifted about
twice the pole pitch against each other. The
current flowing in such a group will be

It is also kneown that,
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practically zero, while the grotip is discon-
nected from the other groups, because the
potential induced in all the conduetors of the
group will be of the same phase and ampli-
tuce; that means, that all conductors of such
& group are made inactive, while the group
is disconnected from the other groups.” By
disconnecting several of such groups from
the remaining conductors the starting condi-
tion' of the motor may be, considerably im-
proved; while the number of contact de-
i accomplishing this result
is very small. In order fo obtain good re-
sults 1n practice it is not necessary, that all
conductors, which belong to one 6f the dis-
connected groups are such that ‘the. poten-
tials induced therein are exactly of the same
phase. The action of the -bar will always
be reduced, if the potential induced in the
conductors in one group are shifted against
exch other in phase by any angle being
smaller or larger than 189 electrical degrees;
but the reducticn of the' action of the bars
will be the lavger the cléser the phase differ-
ence of the pofentials induced in bars of the
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same group is to zero or to 860 or'a-multiple

of 360 electrical degrees. The previous con-

siderations will be more readily understood

upon inspection of the drawings. :

Figure 1 shows a side ‘view of a squirrel
cage rotor of my improved type to be used
in connection with' an “eight pole - motor.
T'ig. 2 shows the three rings A, B and C and
the bars of the same rotor. F 1gs. 3 and 4 arve
improved squirrel cage
Fig. 5 is a front view of an indue-
tion motor, to which my improved rotor con-
struction is applied, tlie front bearing of the
motor being removed: and Fig. 6 is a sec-
tion through the sdme motor along the-line
% 9. o

Referriny first to Fig. 1 in particular, R
represeils the laminated iron core’ of the

rotor.. Embedded in the same In the cus-

tomary way are conductors ¢ ¢’ b 3’ ¢ ¢,
which are at one end of the rotor connected
to a ring D of conducting material, ~ In Fig.
2the Lars ave represented by the small circles
e« b0z’ The erosses and points inside
of the siall circles indicate in the conven-
tional manner the direction of the potentials
being induced in the rotor bars at a certain
point of time based on the assumption of an-
eight pole primary. It is obvious, that in
all the conductors’c 2 potential of equal di-
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tection- and -thé same phase and amplitude
will be induced, since they are 860 electrical
degrees shifted against each other. The po-
tentialésinduced 1n the conductors ¢’ have
also the same direction and amplitude and
differ in phase only slightly from those in-

-duced in the conductors ¢. 1f therefore the

conductors ¢ and ¢’ are connected to a com-
mon ring C, the current flowing in these
bars will be very small and the bars will be
practically inactive. The same is true in re-
gard to the conductors & and 5", which are

connected to the ring B, because all the con-.

ductors b are again shifted 360 electrical de-
orees against each other, because all the con-

ductors 3’ are also shifted 360 electrical de- -

grees against each other and because the
shift between any of the adjacent conductors
¢ and ¢’ is very small. Conditions are essen-
tially different however for the conductors
connected to the ring A. This group -of
conductors contains conductors, which are
approximately 180 electrical degrees apart
from other conductors forming part of the
seme group. Therefore the potentials in-
duced 1n the conductors a and ¢ are differ-
ent in direction and the currents flowing in
these bars will be similar to those flowing
in any squirrel cage rotor. The ohmic losses
in these bars and therefore the starting
torque ‘of the motor will-be larger however
than it would be, if all the bars ¢ ¢’ b and &’
would be active; moreover the starting cur-
rent in the primary will be reduced.

Fig. 4 shows the bars and rings of another
eight pole rotor being different from the
rotor in Figs. 1 and 2 only in so far as more
bars are applied and some irregularity in the
grouping of the bars is devised in order to
avoid dead points for starting.

Fig. 3 shows a modification of my- inven-
tion. The rotor has only one end ring on
each side; one of the end rings is divided

sections in such a manner, that there are
sextions E E, designed to connect only con-
‘dustors, in which potentials of a small phase
diiference are induced and which conse-
quently are only little active. Contact
brushes H H are mounted to pivots p p and
kept in a position as shown in' Fig. 3 by
springs S S, while the motor is in station-
ary condition. After the.motor Las come up
to speed the centrifugal force of the contact
bra hes will overcome the tension of the
springs and the brushes will move outwardly
théreby establishing electrical connections
between the ring scgments E E and F I,
whereafter the rotor will operate like any
regular rotor. '

Referring now to Figs. 5 and 6, the latter

931,302

represent a motor provided with a rotor simi-
lar to the one shown in Figs. 1 and 2. Kis
a cast iron frame, in which the stator lami-
nations are held in a well known manner by
end plates M M and keys N N. Coils G O
ave placed into the slots of the stator core L.
Two bearing brackets P P support a shaft
Q. Mounted to the shaft Q is the rotor iron
core R; the same is held by two end plates
T T and a key U. Embedded in the rotor
body are the conductors ¢’ ¢’ etc. and at the
ends of the bars the rings A, B, C and D are
arranged as described Lefore. Contact
brushes Z Z are mounted to a casting Y,
which is arranged to be shifted along the
portion of the shaft between the rotor R and
the bearings P P. The shifting is accom-
plished by a pin X, which 1s fastened to a
rod V. The latter extends through a hole
in the shaft to the outside of the motor, where
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a circular handle W is fastened to the vod

V. A small slot s is provided in the shaft to
allow the movement of the pin X. In Fig.
6 the contact brushes Z Z are shown in a po-
sition, jn which they counect the three rings
A, B and C, that is the figure shows the
inotor in the running condition. By pulling
at the handle W the brushes Z Z and their
support Y may be moved to vard the bearing
and may be thereby brought into a position,
in which they do not establish 2 connection
between the rings. The contact will be
moved to this position, while the motor 1s
started or desired to run at a reduced speed.
‘An intermediate speed may be obtained by
placing the contact so as to connect two of
three rings only. .

Tt is evident to any cne skilled in the art,
that my inventien may be reduced to prac-
tice by a great nuniber of modifications dif-
ferent from those deseribed above and I do
not want to limit myself to the latter.

I claim as my invention:

In the squirrel cage winding of an alter-
nating current motor conductor and mem-
bers, each of which connects a number of
said conductors in multiple, and at least one
of said members being arranged so as to con-
nect only conductors, which are apart from
each other by a distance, which is different
from the pole pitch, and means designed to
establish and interrupt electrical connections
hetween said members.

In witness whereof I have hereunto set
my hand in the presence of two witnesses.

RUDOLF E. HELLMUND.
Witnesses:

A. W. Borws.
W. F. SANVILLE.
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