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To all whom it may concern: 
Beit known that I, ABEL. CUSHMAN, a citi 

Zen of the United States, residing at Concord, 
in the county of Merrimac and State of New 
Hampshire, have invented certain new and 
useful Improvements in Armatures for In 
duction-Motors; and I do hereby declare the 
following to be a full, clear, and exact de 
Scription of the invention, such as will enable 
others skilled in the art to which it appertains 
to make and use the same. 
My present invention relates especially to 

armatures for induction-motors, its objects 
being, first, to enhance the starting-torque; 
Second, to prevent drawing excessive cur 
rents, and, third, to obviate the necessity of 
SWitches of any kind, which are often em 
ployed to cut out the resistance after syn 
chronizing speed is reached. It is obvious 
that where the poles of the armature are at 
regular intervals upon its periphery and are 
the same in number as are represented in the 
field of the motor, there can be no starting 
tOrque, and, on the other hand, if the poles of 
either are prime to those of the other, the 
motor Will draw excessive currents. These 
difficulties Ireadily overcome by my improved 
method of Windings, (to be hereinafter ex 
plained,) and right here I will state that these 
results are wholly due to the windings and 
their connections and not to any specified 
number of coils employed, this being imma 
terial So long as the number used is such as 
may be connected up in a manner to estab 
lish unsymmetrical poles upon the periphery 
of the armature, which results in giving the 
desired starting-torque without the aid of 
either l'esistance - coils or a commutator. 
Hence my invention may be said to consist 
broadly in an armature having the novel wind 
ings comprising short-circuit coils wound in 
Series and independent windings in multiple 
and having unsymmetrical polarities. 
To carry my invention into effect, I employ 

an armature in which the coils consist of cop 
per bars placed in longitudinal grooves 
formed for the purpose in the periphery of 
the laminated core, some of which bars are 
closed in pairs, which I term “independent 
closed-circuit coils,’ while others are short 
circuited in series by rings at opposite ends 

of the armature. 
struction these bars (which are too thick to 
make it practical to bend them at the end of 
the core) are connected by cross-bars at their 
ends, and short-circuited by suitable rings, 
to which they are connected by short bars, as 
will be illustrated in the accompanying draw 
ings. 

I attain the above-mentioned objects by 
reason of the separate and distinct classes of 
windings, some being connected at Opposite 
ends irregularly and close-circuited by a ring 
at each end of the armature, and others in 
multiple and irregular pairs, each of which 
pairs forms an independent closed circuit in 
sulated from the core and from the Said con 
nected closed-circuited coils, and resting part 
between the coils of One and part between 
those of another of the connected closed-cir 
cuited coils, thus producing what I term 
“fractional poles, as the poles are never di 
rectly opposite to each other, neither are they 
ever at regular intervals. 
My improvements will be fully set forth in 

the following specification and claims, and 
clearly illustrated in the accompanying draw 
ings, forming a part of same, of which 

Figure 1 shows my improved armature in 
end elevation, Fig. 2 being a similar view 
showing the opposite end. Fig. 3 is a broken 
longitudinal sectional elevation of same. 
Figs. 4, 5, and 6 are details; and Fig. 7 is an 
elevation showing the bars in end View, as 
when detached from the laminated core, With 
the independent and short-circuit connec 
tions of both ends, those at One end being in 
full lines and those at the other in dotted 
lines, so as to more clearly illustrate the most 
essential features or elements of my inven 
tion. 
Upon the arbor A, I mount two perforated 

disks B, which may be formed with spokes b 
and having laterally-inward-projecting arms 
b' for supporting the core, and preferably 
made of sufficient length to overlap, as shown 
in Fig. 3. Between the disks and upon the 
arms b' I mount a laminated core C, which is 
grooved longitudinally, as at c, (seen in detail, 
Fig. 4.) for the reception of a series of coils 
or bars D. The bars or coils D are not, how 
ever, connected in series, as may be seen by 
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tracing them out in Fig. 7, no two adjacent 
coils being connected. The coils are uneven 
in number, the independent coils being con 
nected at the ends by bars E, and the short 
circuit coils by bars F and by bars G to a 
ring II, at each end of the armature, the ba's 
E F G and the short-circuit rings II being 
wound with some suitable insulating mate 
rial, as shown by dotted lines in Eig. 5, and to 
further guard against contact of the bars E IF 
one with the other they are preferably made 
with an offset ef, as clearly illustrated in Fig. 
5, so that a portion of each bar, while being 
parallel with the remainder, is, however, on 
a different plane, thus permitting One to paSS 
another without contact. On this account 
the coils Dare cut in two lengths, those con 
necting with one end of the bar's E F not re 
quiring to be as long as those to be connected 
with their opposite end, as shown in the draw ings. 
The bal's or coils D are insulated from the 

laminated core and are secured thereon by 
retaining-bands I at each end, said bands be 
ing also insulated from the bal's. 
By consulting Fig. 7 the relation of the in 

dependent and the short circuits each to the 
other may be easily determined, as the let 
ters of reference in this view for convenience 
when relating to the bars E F at the back 
end will be E' F and the coils or bars D be 
ing numbered consecutively 1 2 3, &c., each 
series of short-circuited coils or either inde 
pendent closed - circuit coil forming a given 
Winding may be easily traced. Thus one of 
the bars, which in said Fig. 7 is drawn in full 
lines and lettered G, will be seen to attach at 
the forward end of the al'mature to the ring 
II and to that coil or bar which is lettered D, 
said bar being connected on the back end by 
the bal' E with that coil or bar lettered I) 
which is connected on the front by the bar IF 
with that coil or bar lettered D', connected 
at the other end by the bar G' with the ring 
II", as is more clearly shown in Fig. 2. The 
bal's Econnect those coils or bars which form 
independent circuits only. 
Armatures constructed on the principles 

here described give most satisfactory results 
for the reason that the poles of the armature 

will always be fractional in relation to the 
field-magnets, and for large motor's Without 
necessarily changing the phaseal system this 
result will be even more markedl for the lea 
soil that more coils are required, and hence 
there can be a greater number of bal's or coils 
between any two or more that form a circuit. 
IIaving described the construction of my 

improved armature, what I claim is 
1. In an armature for induction-moto's, a 

laminated core and separate and distinct 
windlings consisting of multiple closed-circuit 
coils, and short-circuit coils closed in series, 
all arranged in such relation one to the other' 
as to produce, unsymmetrical polarities lipoll. 
said al'mature. 

2. An armature for induction-motors hav 
ing a laminated core provided with a series of 
grooves running longitudinally therein, said 
grooves being wound with multiple closed-cir 
cuit windings and short-circuit coils closed in 
series, assembled in such numbers and rela 
tion. One to anothel' as to cause the poles to be 
unsymmetrical, Substantially for the pullipose 
described. 

3. As a means for enhancing the starting 
tol'que of induction-motors, an armature ha\- 
ing the short-circuit multiple windings and 
short-circuit coils closed in series, arranged in 
such numbel's and relation one to another as 
to cause unsymanetical polarities. 

4. An alamatlle for incluction-moto's hav 
ing some of its coils connected irregularly at 
opposite ends and in closed circuit, with short 
circuit rings at each end of the al'mature, and 
other's in multiple and irregular pairs, each 
pair of the latter forming an independent, 
closed circuit resting part between the coils of 
one and part between those of another of the 
short-circuit coils closed in series, said coils 
being arranged in Such numbel's and relation, 
one set to another, as to produce unsymmet 
rical polarities upon said armature. 
In testimony whereof i affix inny signature 

in presence of two witnesses. 

ABE I, (US MAN. 
Witnesses: 

J. B. THURSTON, 
CARRIE E. EVANs. 
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