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To all whom it Moy concerm:

Be 1t known that we, (xABRIEL WINTER, re-
siding at Vienna, in the Empire of Austria-
Hungary, and Friepricu Ercoserag, residing
at Berlin, in the Empire of Germany, both sub-
jects of the Emperor of Austria-Hungary, have
invented certain new and useful Improvements
in Alternating-Current Motors, of which the
following 1s a specification.

Our invention relates to the control of al-
ternating-current motors of the commutator
type; and its object 1s to provide novel con-
trolling means for such motors by means of
which the torque, speed, and direction of ro-
tation may be controlled at will.

The well-known type of alternating-current
commutator-motor known as the “"repulsion-
motor,” in which the armatureisshort-circuit-
ecl on a line at an angle to the line of magneti-
zation produced by the field-winding, possesses
speed-torque characteristics similar to those
of the direct-current series motor—that is.
the starting torque 1s high and decreases with
increased speed, theoretically becoming zero
at an Infinite speed. While these character-
i1stics render it particularly suitable for cer-
tain kinds of use, this type of motor 1s not
sutted for certain other classes of work in
which the load at times 1s very light, so that
the motor would have a tendency to race. The
singie-phase induction-motor, on the other
hand, has no starting torque, but has a large
torque near synchronism and a definitely-lim-
ited speed. By short-circuiting the armature
of a repulsion-motor on a second line at an
angle to the first the speed-torque charac-
teristics of the motor are modified, so that
the motor possesses characteristics similar to
those of an induction-motor at synchronism,
having a definitely-limited speed, while, on

the other hand, it retains a considerable start-
1ng torque. '

Bsf our invention we provide means for va-
ryving at will the relative effects of the two
short circuits of the armature - winding, so
that the motor may be caused to exhibit the
characteristics of the repulsion or induction
motor to a greater or less degree at will.
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In 1ts broad aspects our invention consists
1n inserting variable resistances in one or both
short circuits, whereby the relative amount of
current-flow in the two short circuits may be

controlled at will, so as to vary the speed-

torque characteristic of the motor. If the
two short circuits are displaced symmet-
rically from the line of magnetization pro-
duced by the primary field and if the resist-
ances of the two short circuits are equal, it 1s
evident that the torques due to the currents
1n the two short circuits will be equal and op-
posite and the motor will have no resultant
starting torque. If, however, the current in
one of the short circuits is limited or made
less than the other, the torque due to the cur-
rent in the other short eircuit will preponder-
ate and the motor will have a resultant start-
ing torque of a magnitude dependent on the
difference in current-flow in the two short
circuits. By limiting the current- flow 1n
one or the other of the two short circuits the
motor may be caused to start in one direction
or the other at will. Then when the motor 1s
up to speed by removing the resistance from
the short-circuiting connections the motor will
operate as an induction-motor.

More specifically considered, then, our In-
vention consists in short-circuiting the motor
on two lines symmetrically displaced from the
line of magnetization produced by the field-
winding and controlling the relative amount
of current-flow in the two short circuits.

Our invention will best be understood: by
reference to the accompanying drawings, in
which—

Figure 1 shows diagrammatically a repul-
sion-motor provided with an auxiliary set of
brushes displaced ninety degrees from the
usual set and each set short-circuited through
a variable resistance; and Fig. 2 shows a mo-
tor in which the two sets ot brushes are dis-

' placed symmetrically from the line of mag-

netization produced by the primary winding,
logether with a reversing-switech for connect-
ine a resistance in either short circuit.
Referring first to Kig. 1, I represents the
primary or field winding, and A the second-
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2.

ary or armature winding, of an alternating-
current motor. For the sake of simplicity
both members are shown as provided with bi-
polar Gramme-ring windings; but 1t will be
understood that our invention is applicable to

~a motor with any well-known form of wind-
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resistance R

ing and that in practice the usual distributed

drum ~-winding placed 1n slots in mlamlnated-—'

iron structure would be employed. The pri-
mary winding F is connected to the line-wires
L through a variable-ratio transtformer T, by
means of which the voltage impressed upon
the primary may be varied and the starting:-

current limited. The armature 1is prowded_

with the usual set of commutator-brushes o’ d',

displaced by a small angle from the line of
magnetization produced by the field-winding.
These brushes we have shown short-circuited
through a variable resistance R’. By means
of this resistance the starting-current of the
motor may be controlled in combination with
or instead of the control of the primary im-
pressed voltage. A second set of commuta-
tor-brushes 4” /° are displaced approximately
ninety degrees from the firstset and areshort-
circulted through a second variable resistance
R°. 1t is by means of this second set of

brushes that the motor is caused to exhibit

the characteristics of ah induction-motor near
synchronism, and the relative effect of this
short circuit may be varied by means of the
Thus by variation of resist-
ance R’ or of resistance R®, or both, the speed-
torque characteristics of the motor may be va-
ried so as to resemble more or less, as de-
sired, the characteristics of the repulsion or
the induction motor.

~ances may be omitted, 1f desired, and the en-
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tire control obtained by the other resistance.

In Fig. 2 the two sets of brushes &' &’ §* §°
are displaced symmetrically from the line of
magnetization produced by the field-winding
F. Evidentlyif both sets are short- mrcmted
through resistances of equalamountthe motor
will have no starting torque, as has been here-
tofore explained. By means of thereversing-
switch S, however, either set of brushes may
be short-circuited directly and the other short-
circuited through the variable resistance R.

so Thusif the movable contacts are moved down-
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ward to bring the upper set of movable con-
tacts in engagement with the stationary con-

tact- ﬁncrers the brushes ' ' will be short-cir-

cuited directly on themselves, while the
brushes 4* §* will be short-circuited through
the resistance R. The motor will then have a
resultantstarting torque in the same dir ection
asthough the brushes ' 4’ alone were short-cir-
cutted, the amount of this starting torque de-
pendmw upon the value of the resistance R.

As the motor speeds up the resistance R may
be gradually cut out, until at synchronism the
motor operates as an induction-motor. If the

reversing-switch is moved in the opposite di- |

Either of the resist-

792,102

and the resistance is included in the circuit
b’ 0'. The direction of the starting torque of
the motor is consequently reversed and the
motor starts in the opposite direction.

We do not desire to limit ourselves to the
particular construction and arrangement of

parts here shown, but aim in the appended

claims to cover all modifications which are
within the scope of our invention.

What we claim as new, and desire to secure
by Letters Patent of the United States, 15—

1. In analternating-current motor, a rotor-
winding provided with acommutator, commu-
tator-brushes and connections short-circuit-
ing said winding on a plurality of angularly-

| rection, the brushes #* #* are short-circuited 63
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dlsplaeed lines, and means for varying the rel- |

ative resistance of the short circuits.

2. Inanalternating-current motor, a rotor-
winding provided with a commutator, commu-
tator- brushes and connections short—cwcmt—
ing said winding on a plurality of anﬁularlv-
dlsplaced lines, “and a variable resistance in-

cluded in one or more of the short circuits.

3. Inanalternating-current motor. a rotor-
winding provided with a commutator, brushes
bearing on said commutator, and variable re-
sistances connecting said brushes and short-
circuiting the rotor- wmdmcr on a plurality of

ncrulallv-dmplaced lines. _

4. In an alternating-current motor, a rotor-
winding provided witha commutator, commu-
tator - brushes and connections arranged to
short-circuit said winding on two lines sym-

‘metrically displaced from the line of field
magnetization, and means for varying the rel-

ative resistances of the two short circuits.

5. Inan alternating-current motor, a rotor-
winding provided with a commutator, commu-
tator- brushes and connections arranged to
short-circuit said winding on two lines sym-
metrically displaced from the line of field
magnetization, a resistance, and means for in-
cluding said resistance in either of the two
short circuits. _

6. In an alternating-current motor, a rotor-
winding provided withacommutator, commu-
tator - brushes and connections arranged to
short-circuit said winding on two lines sym-
metrically displaced from the line of field
magnetization, a resistance, means forinclud-
ing said resistance in either of the two short
circuits, and  means for varying the amount
of said resistance. |

In witness whereof we have herecunto set
our hands this 18th day of October, 1904.

ABRIEL WINTER.
FRIEDRICH EICHBERG.
Witnesses as to (zabriel Winter:
ArvesTo S. HoGcUr,
ATeUusT FUGGER.
Witnesses as to Friedrich Eichberg:
HENRY HASPER,
WoLpEMAR HauvpT.
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