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To all, whon, it 7)way conce7n 
Beit known that I, MAX DiéRI, a subject of 

the Emperor of Austria-Hungary, residing at 
Vienna, Austria-Hungary, have invented cer 
tain new and useful Improvements in Alter 
nating-Current Motors, of which the follow 
ing is a specification. 
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This invention relates to single-phase in 
duction-motors with short-circuit armature; 
and it consists in providing means for intro 
ducing special currents into the rotor-wind 
ings by a commutator and brushes, which 
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rately on starting. 
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currents, without obviously interfering with 
the simultaneously-occurring short-circuitin 
duction, serve to energize the magnetic field 
for the purpose of producing a torque of any 
desired strength, which may be regulated by 
varying the said currents. As in the ordi 
nary induction motor so in this arrangement 
the stator-winding is connected to the source 
of current, whereby currents are induced in 
the rotor-winding (which is short-circuited in 
definite groups without the aid of slip-rings) 
that are equivalent to the energy-currents of 
the stator, and which I will therefore call 
“working' currents. 
The exciting-currents are taken from the 

source as nearly as possible in phase with the 
working currents, either directly or by means 
of a transformer, and are led into the col 
lector device. The exciting-currents in flow 
ing through part of the rotor-Winding pro 
duce, corresponding to the position of the 
brushes, a field transversely to the axis of the 
induction, and consequently also transversely 
to the working currents. When the rotor 
revolves, there is produced by induction due 
to cutting the primary field not only an addi 
tional electromotive force in this exciting-cir 
cuit, which assists the external excitation, 
but also in the short-circuit armature a mag 
netic flux increasing with the speed, which has 
the same direction as the field excited sepa 

The field of the motor de 
termining the torque-the motor-field-is 
constituted by the above two components 
i.e., that due to the exciting-currents supplied 
from the outside source and that due to the 
short-circuit rotor-currents induced by cut 
ting the primary field. By varying the ex 
citing- currents supplied from the outside 
(and consequently easily accessible) by 
means of resistances, pressure-regulators, and 

the like, or by reversing, so as to act counter 
to the self-excited magnetic flux, also b 
shifting the brushes, whereby the operative 
component of the excitation is varied, the 
motor-field can be increased, decreased, or 
reversed. By this means every possible reg 
ulation of the torque and speed of the induc 
tion-motor can be carried out. The working 
currents always flow in short-circuited wind 
ings without passing into the commutator 
devices. 
The commutator device serves exclusively 

for exciting the motor-field. Consequently 
only weak and easily-commutable exciting 
currents flow through the commutator and 
brushes. These devices can therefore be 
made simpler and Smaller than in the case of 
ordinary commutator-motors or of those mo 
tors whose commutator appliance carries the 
entire rotor-current during starting and ac 
celeration. The definite functions, on the 
one hand, of the short-circuiting device, and, 
on the other hand, of the commutator device 
in this motor remain unchanged at every 
speed, as also does the pole-number and the 
short-circuit arrangement. Consequently no 
devices such as slip-rings, resistances, and 
switch connections are necessary, which are 
used with other modified single-phase motors 
in order to vary the armature function at 
starting and at full speed or to vary the pole 
number, the short-circuits, &c. Referring to the accompanying drawings, 
Figures 1 and 2 show diagrammatically the 
windings and connections of the above-de 
scribed motor for two and for four poles, re spectively. 
The stator-winding is indicated by the cir 

cle a, and its points of connection to the 
source are shown at b. 
sented for the sake of simplicity with ring 
winding and with brushes + d and -d lyin 
directly upon the Winding. The points of the 
rotor-Winding between which the short-cir 
cuiting connections are arranged are indi 
cated by efg, &c. 
The pole-axis of the stator-winding, and con 

sequently the axis of the primary field, is in 
dicated by ac, and the pole-axis, determined by 
the brushes of the separately-excited motor 
field, is indicated by y. 
The course of the induced rotor-currents is 

indicated by arrows2, and the magnetic flux of 
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The rotor c is repre 
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the field, excited from outside, by dotted par 
allel lines, while the exciting-currents are in 
dicated by arrows On the respective leads. 

Fig. I shows the action in a bipolar ar 
rangement. The rotor-winding is short-cir 
cuited by a three-part connection between 
the points e,f, and g. In the position of the 
rotor shown the exciting-currents flow from 
+ d through the rotor-windings, on the one 
hand, toward e, on the other hand toward f, 
then through the short-circuiting wires (with 
out passing into the windings between e g 
and fg) to g and - d. The magnetic flux pro 
duced by these currents passes from + d to 
ward e and f, where it issues on both sides of 
the rotor. The magnetic flux consequently 
passes transversely through the windings, 
carrying induction-currents both at its en 
trance and at its exit in such manner that at 
both sides torques are produced having the 
same definite direction. With a position of 
the rotor shifted sixty degrees from that 
shown the active part of the device is situ 
ated on the opposite side at the brush - d. 
The torque has the same direction as before. 
During the rotation the transfer of the field 
is effected gradually from One brush to the 
other. 

Fig. 2 shows, by way of example, a four 
polar arrangement in which the six-part con 
nection efgh, like effects the short-circuiting. 
The course of the induction-currents and of 
the magnetic flux excited from the outside 
shows that the tractional forces are diamet 
rically in equilibrio. At intervals of thirty 
degrees rotation the magnetic flux is intensi 
fied at successive pairs of opposite equipolar 
brushes and in leaving the rotor is distrib 
uted in the diametrically opposite Zones be 
tween said pairs of brushes. Instead of the 
six-part connection three, five, or seven part 
connections, &c., might be employed in the 
arrangement at Fig. 2. The short-circuit 
ings of uneven number would be subject to 
the disadvantage that tractional forces of 
one-sided action would be produced similar 
to the arrangement at Fig. 1... Care must be 
taken to insure that the contiguous connect 
ing-wires never effect a direct connection be 
tween brushes of opposite sign, also that the 
paths of the lines of force which appear be 
tween the brushes of opposite sign are not en 
tirely choked by the short-circuiting, which 
would be the case, for instance, with a four or 
eight part short-circuiting or with a short 
circuiting of all the windings. In general the 
number of short-circuited points should be 
Small and should be indivisible by the number 
of poles of the motor. In Fig. 2 there is also 
shown the connection of the exciting-circuit 
with the source of current and the stator 
winding. According to this example the 
brushes for the exciting-currents are connect 
ed to the Secondary winding of the trans 
former t, the primary winding of which is con 
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nected to the main circuit at b. By this 
means the coincidence of the phases of pri 
mary and exciting currents is insured. The 
voltage which effects the excitation is situ 
ated between the points l and m, or, when 
taking into account the resistance introduced 
by means of a regulating device 0, between 
the points land n. The points are shown as 
contacts of a reversing-switch p, which serves 
for connecting the terminals q and r of the ex 
citing-circuit with the source of voltage in the 
one direction or the other. The working and 
exciting currents instead of being included in 
the same winding, as shown in the drawings, 
can also be led through separate windings of 
the rotor. Only the exciting-winding in this 
case would be connected with the collector; 
but it is advisable also to short-circuit this in 
the same way as the working winding. The 
number of turns, the cross-section, as also the 
amount of copper, can be different for the 
two windings, according to the different 
amounts of current and energy that are 
passed through or consumed in them. Any 
desired number of poles and any system of 
winding can be employed both for stator and 
rotor. 

I claim 
1. In an alternating-current motor, a sin 

gle-phase primary winding, a rotor-winding 
short-circuited at a number of points indi 
visible by the number of poles of the motor, 
and means for Supplying exciting-currents to 
the rotor-winding to produce a field at an an 
gle to that due to the primary Winding. 

2. In an alternating-current motor, a sin 
gle-phase primary winding, a roto-Winding 
short-circuited at a number of points indi 
visible by the number of poles of the motor, 
and means for supplying to the rotor-winding 
currents in phase with the primary current to 
produce a field at an angle to that due to the 
primary winding. 

3. In an alternating-current motor, a sin 
gle-phase primary winding, a rotor-winding 
short-circuited at a number of points indi 
visible by the number of poles of the motor, 
commutator-brushes arranged on a line at an 
angle to the line of magnetization produced 
by the primary winding, and connections 
from said brushes to a source of current Sub 
stantially in phase with the primary current. 

4. In an alternating-current motor, a sin 
gle-phase primary winding, a rotor-winding 
short-circuited at a number of points indi 
visible by the number of poles of the motor, 
commutator-brushes arranged on a line at an 
angle to the line of magnetization produced 
by the primary winding, connections from 
said brushes to a source of current Substan 
tially in phase with the primary current, and 
a reversing-switch in said connections. 

5. In an alternating-current motor, a sin 
gle-phase primary winding, a rotor-winding 
short-circuited at a number of points indi 
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visible by the number of poles of the motor, 
commutator-brushes arranged on a line at an 
angle to the line of magnetization produced 
by the primary winding, and a transformer 
having its primary in Series with the primary 
winding of the motor and its secondary con 
nected to said brushes. 

IO 

6. In an alternating-current motor, a sin 
gle-phase primary winding, a rotor-winding 
short-circuited at a number of points indi 
visible by the number of poles of the motor, 
commutator-brushes arranged on a line at an 
angle to the line of magnetization produced 
by the primary Winding, a transformer hav 
ing its primary in Series with the primary 
winding of the motor and its secondary con 
nected to said brushes, and a reversing-switch 
in circuit with one of the windings of said 
transformer. 

7. In an alternating-current motor, a sim 
gle-phase primary Winding, a rotor-winding 

short-circuited at three points per pair of 
poles, and means for supplying exciting-cur 
rents to the rotor-winding to produce a field 
at an angle to that due to the primary wind 

9. 
S. In an alternating-current motor, a sin 

gle-phase primary Winding, a rotor-winding 
short-circuited at three points per pair of 
poles, commutator-brushes arranged on a 
line at an angle to the line of magnetization 
produced by the primary winding, and con 
nections from said brushes to a source of 
current substantially in phase with the pri 
mary current. 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit 
leSSeS. . 

MAX DER.I. 
Witnesses: 

ALVESTO S. HoGUE, 
W. A. R.UBLEE. 
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