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To all, whon, it inctly conce77: 
Beit known that I.KARL ARVIDLINDSTRÖM, 

a subject of the King of Sweden and Norway, 
and a resident of Westerås, Sweden, have in 
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vented new and useful Improvements in Elec 
tric Alternating-Current Machines, of which 
the following is a specification. 
This invention relates to improvements in 

electric alternating - current machines, (gen 
erators, converters, or motors.) 
One of the most common grounds for the 

deviation of the curve of tension in an alter 
nating - current generator from the simple 
sinus-line-i. e., that the curve of tension has 
so-called overtones’ is, as well known, the 
circumstance that the more or less open slots 
in the armature in which the winding of the 
latter is placed causes a discontinuity in the 
magnetic density of the air-gap, the said dis 
continuity in the relative movement of the 
armature and the magnetic field producing a 
periodical variation of the same density, and 
thus a corresponding variation of the induced 
electromotive force. 

Trials have been made to obtain a suitable 
form of the pole-surface, so that the curve of 
the magnetic density in the air-gap, apart 
from the slots, should be of a simple sinus 
form, but in vain, since on account of the slots 
a deviation from the sinus-curve or an over 
tone in the same has always resulted. For 
several important reasons it is, however, in 
the most cases desirable to obviate such over 
tones, and the present invention relates to a 
device for that purpose. If, as heretofore 
generally has been the case, the one half-num 
ber of the conductors of the armature, which 
are connected in series in one and the same 
circuit, are under the south poles, simulta 
neously as the other half-number occupy the 
same position in relation to the north poles 
(though with reversed direction of current) 
the Overtones produced by the slots in the 
both halves add themselves together. In order 
to obviate the said inconvenience, the poles 
of different polarity of the magnetic field are 
according to the present invention arranged 
in such manner in relation to the halves of 
the windings of the armature that the over 
tones induced in the one half will be practi 
cally displaced half a period in relation to the 
overtones induced in the other half, whereby 
the said overtones will nullify each other, so 
that the curve of tension will be free from 
variations of the said kind. The simplest Way 
of carrying out the invention is to place the 

poles of the magnetic field, and especially the 
pole-shoes or pole-plates of the same, in such 
manner with respect to their relative position 
that the distance between the middle of a 
pole-plate and the middle of the next pole 
plate on the one side practically becomes so 
much greater than the distance to the next 
pole-plate on the other side as the distance 
between the middles of adjacent slots of the 
armature. Obviously the difference in said 
distance may, though not so preferably, be 
made equal to three or five times said dis 
tances, and so on, between the middles of ad 
jacent slots or holes. The same result may 
also be obtained by using one and the same 
pole-pitch and making every other pole SO 
much thinner that the variations of the 
strength of the field, and thereby the varia 
tions of the curve of tension caused by the 
first-mentioned variations, occur with a phase 
difference of practically half a period at the 
poles of different polarity. Finally, it is pos 
sible to effect a nullifying of the waves of 
tension of higher order by giving the pole 
plates or the slots of the armature-core an 
oblique direction. 
My invention is diagrammatically illus 

trated in the accompanying drawings, in 
which 

Figure 1 shows a developed part of an ar 
mature, corresponding field-poles, and curves 
representing the electromotive force; and 
Figs. 2 and 3 show other such curves. 

Referring to the drawings, Fig. 1 shows 
some poles N S and a part of the armature 
having the teeth T and the slots T between 
them. The armature is provided with six 
slots for each pole. In two of the said slots 
situated in like manner in relation to adja 
cent poles are shown conductors b and b, 
which are series connected in one and the 
same circuit. In each of the said conductors 
is induced an electromotive force which would 
be represented by the curves F and F, re 
spectively, (the fundamental wave,) if the ar 
mature had no slots and the conductor's be 
placed on the even surface of the armature. 
On account of the slots and the discontinuity 
of the magnetic density of the air-gap caused 
by the same an electromotive force of higher 
order (an overtone) H and H', respectively, 
is induced, which adds itself to the funda 
mental wave. The resulting curve of the 
electromotive force thus becomes the sum of 
both the said curves. (Not shown in Fig. 1.) 
The said two conductors are under the influ 
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ence of poles of different polarity, and on mately the same clean form as the funda 
account thereof the electromotive forces have 
different signs; but on account of the series 
connection the electromotive forces of the two 
conductors add themselves together both with 
respect to the fundamental waves, the re 
Sultant of which may be represented by the 
curve F in Fig. 2, and the overtones, the re 
sultant of which may be represented by the 
curve H" in Fig. 2. If now, as an applica 
tion of my invention, the pole-shoes of all 
the poles indicated by N (the north poles) 
be displaced to the right a distance corre 
sponding to one-quarter of the distance be 
tween the middle points of two adjacent slots 
and the pole-shoes of all the poles indicated 
by S (the south pole) be displaced a corre 
sponding distance to the left, such displace 
ments being indicated by dotted lines in Fig. 
1, so that the distance between the middle of 
a pole-shoe and the middle of the next pole 
shoe on the one side becomes as much smaller 
than the distance to the middle of the pole 
shoe on the other side as the whole distance 
between the middle-points of two adjacent 
slots, this will have but little influence on the 
fundamental waves (FP in Fig. 3) of the two 
conductors. On the contrary, the overtones 
will be displaced in relation to each other one 
half of their period and will therefore prac 

The sum 
of them will be almost like null, as shown 
by the curve H in Fig. 3. The curve of 
electromotive force resulting from the curves 
F and H will therefore obtain approxi 

mental wave. 
Having now described my invention, what 

I claim is 
1. An alternating-current machine having 

the armature-winding placed in more or less 
open slots in the armature-core, and poles of 
the magnetic field so placed in relation to the 
two halves of an armature-winding that the 
waves of tension of higher order, the so 
called overtones, induced by certain of the 
poles in the armature-circuit on account of 
the discontinuity of the magnetic field caused 
by the slots of the armature-core, are dis 
placed practically half a period in relation to 
the corresponding overtones induced by the 
other poles, substantially as and for the pur 
pose set forth. 

2. An alternating-current machine having 
the armature-winding placed in more or less 
open slots in the armature-core, and every 
other distance between the middle lines at the 
pole-plates of the magnetic field so much 
greater than the intermediate distances as the 
distance between the middles of adjacent slots 
in the armature-core, Substantially as and for 
the purpose set forth. 

In testimony whereof. I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

IKARL ARVID LINDSTROM. 
Witnesses: 

GERDA IINDKVIST, 
JOHN DELMAR. 
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