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To all vion, it may concern: 
Be it known that I, SVEN R. BERGALAN, a 

subject of the IXing of Sweden and Norway, 
l'esiding at Lynn, county of Essex, State of 
viassachusetts, have invented certain new 
and useful in provements in Induction-Mo 
toi's, of which the following is a specifica 
tion. 

iy invention 'elates to induction motors, 
and its object is to provide a simple and ef 
ficient construction by means of which, with 
out the employment of external resistances 
ol' switching devices of any kind, the motor 
will be enabled to start under load without 
an excessive current, and to operate e?ti ciently when up to speed. 

It is well understood in the at that in 
order that an induction moto should start 
inder load without an excessive culient 
flow, it is necessay that the secondary cir 
cuit should possess a high l'esistance, and on 
the other hand, that when the motor is up to 
speed the resistance of the rotor circuit 
should be low in order to secure efficient 
operation. In order to secure these results 
hany forms of Switching devices, both 
manual and automatic, have been employed 
heretofore, and also certain special forms of 
windings have been devised for producing 
these results without the use of Switching de 
vices. 
My invention relates to the latter type of 

motor and comprises a simple and efficient 
structure for obtaining the end desired. I 
take advantage of the difference in the fre 
quencies of the induced rotor currents at 
starting and when running at full speed, by 
providing two windings, one of high re 
sistance and low self-induction, and the 
other of low resistance and high Self-induc 
tion-the former carrying the greater part 
of the load at starting when the frequency 
of the rotor currents is high, and the lattel' 
carrying the load when the rotor is up to 
speed and the frequency of the induced cur 
rents is low. 
My invention consists in providing the ro 

tor core with a high-resistance squirrel-cage 
winding carried in open slots at the periph 
ely of the core and a second low-resistance 
squirrel-cage winding carried in closed slots 
in the body of the core. By thus arranging 
the two windings the high-resistance wind 
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self-induction depends, among other things, 
upon the reluctance of the magnetic path 
surrounding each conductor. Since the high 
resistance conductor's al'e placed in open 
slots, this reluctance is high and the self 
induction consequently low. On the other 
hand, since the conductor's of the low - re 
sistance winding are placed in closed slots 
and therefore completely surrounded by 
magnetic material, the reluntance for the 
flux surrounding each of these conductors is 
low and the self-induction consequently 
high. Thus, at starting, owing to the high 
self-induction of the low-resistance winding, 
the greater part of the high frequency rotor 
current flows through the high - resistance 
winding, while when the motor is up to 
speed the low-frequency currents then in 
duced in the rotor find a low-resistance path 
through the low-resistance winding, which 
then cai'ies the greater part of the load. 
This action is entirely automatic, and ob 
viously requires no switching device of any 
kind. - 

A further feature of lay invention con 
sists in So all'anging the spacing of the slots 
as furthei’ to inci'ease the difference in the 
self-inductions of the two windings. The 
leluctance for the flux surrounding each 
conductor is increased not only by using an 
open slot, but also by spacing the slots 
closely together. This 'educes the cross-sec 
tion of the magnetic material between adja 
cent conductors, and since adjacent conduc 
tol's tend to produce opposing fluxes in this 
polition of the core, the reluctance for the 
flux stil'i'ounding each conduct ol' is raised. 

In this furthel aspect my invention ac 
cordingly consists in placing the high-resist 
ance squirrel-cage winding in closely-spaced 
slots and placing the low-resistance windling 
in comparatively widely-spaced slots. 
My invention will best be understood by 

reference to the accompanying du'awings, in 
which 
Figure 1 show's an end view of a portion 

of the 'otol of an induction unotor arranged 
in accordance with lily in Velution: Fig. 2 
shows a ci'oss-sectional side elevation of a 
portion of the same; and Figs. 3 and 4 show 
modifications of the 'otor punchings. 

In the drawings. A represents the rotor 
core which is built up of laminations in the ing is given a low self-induction, since the usual manner. This core carries two Squir 
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rel-cage windings, one of these windings ing carried in closed slots in the body of said 
comprising conductors b and short-circuiting 
end-rings B, is of high resistance, and the 
conductors are placed in open slots at the pe 
riphery of the core, thereby obtaining a com 
paratively low self-induction, as has been 
heletofore explained. The other squirrel 
cage is of low resistance and comprises the 
conductors 6 in closed slots in the body of 
the cole and the short-circuiting end-lings 
C. It is evident that the flux surrounding 
each conductor C has a magnetic path of low 
reluctance, and consequently this winding 
has a high self-induction. The two wind 
ings are preferably independent, and conse 
quently the end-rings C are cut away, as 
shown at G' in Fig. 1, to provide passages for 
the conductol's b to the outer end-rings 3. 
It is not essential to my invention in its 
broadest aspect, however, that independent 
end-rings should be employed for the two 
windings. But end-rings cominon to both 
windings do not give as good results electric 
ally as the independent windings shown in 
the drawings. 
As has been explained above, the self-in 

duction of the windings may be increased or 
diminished by changing the distance between 
adjacent conductors. Thus, in Fig. 3, the 
slots b' at the periphery for the high-resist 
ance conductor's are placed closer together 
than the closed slots 6' for the low-resistance 
conductor's, thereby further increasing the 
difference between the self-inductions of the 
two windings. Fig. 4 shows another modi 
fication in which the high-resistance winding 
is still further distributed relatively to the 
low-resistance winding. The slots c' for the 
low-resistance winding ale in this figure 
shown adapted to receive rectangular in 
stead of circular bal's. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is 
1. In an induction notor, a rotor core, a high-resistance Squirrel-cage winding car 

Iried in open slots at the periphery of said 
core, and a low-l'esistance Squirrel-cage wind 

COe. 

2. in an induction motor, a rotor core, a high-resistance Squirrel-cage winding car 
Iried in closely-spaced open slots at the pe 
riphery of said core, and a low-resistance 
Squirrel-cage winding carried in compara 
tively widely-spaced closed slots in the body. 
of said core. 

3. In an induction motor, a rotor core, 
high-resistance conductol's carried in open 
slots at the periphery of said core, low-resist 
ance conductol's carried in closed slots in the 
body of said core, and independent end-rings 
separately short-circuiting each set of con 
ductors. 

4. In an induction motor, a rotor core, 
high-resistance conductors carried in open 
slots at the periphery of Said core, low-resist 
ance conductor's carried in closed slots in the 
body of Said core, and independent parallel 
end-rings separately short-circuiting each 
set of conductor's, the inner end-ring being 
cut away to afford passage for one set of 
conductol's to the other end-ring. 

5. in an induction motor, a rotor core, 
high-resistance conductors carried in closely 
spaced open slots at the periphery of said 
core, low-resistance conductors carried in 
comparatively widely-spaced closed slots in 
the body of Said core, and independent end 
rings separately short-circuiting each set of 
conductors. 

6. in an induction motor, a rotor core, 
high-resistance conductor's carried in closely 

i spaced slots in said core, low-resistance con 
ductoi's carried in coinparatively widely 
spaced slots, and independent end-rings sep 
arately short-circuiting permanently each 
set of conductor's. 

in witness whereof, I have hereunto set 
my hand this nineteenth day of October, 
1905. 

SVEN R. BERGMAN. 
Witnesses: - 

JoHN A. McMANUs, Jr., 
HENRY O. WESTEN DARP. 
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