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[57] ABSTRACT 
A stator, for use in an alternating current motor, in 
cludes a core having a plurality of angularly spaced 
slots. A distributed main winding is concentrically ar 
ranged in a plurality of the slots, with these slots en 
compassing a ?rst arcuate region of the core, less than 
its circumference. End turns for the main winding are 
positioned adjacent an end face of the ?rst arcuate re 
gion of the core. This provides a second arcuate re 
gion of at least one end face of the core free of the 
main winding. In a ?rst embodiment, an auxiliary 
winding, displaced in phase from the main winding, is 
received in a plurality of the slots, including at least 
some slots in the second arcuate region. In the ?rst 
embodiment, end turns of the auxiliary winding in the 
second arcuate region are disposed inwardly of the ra~ 
dially outermost edges of the slots in the second arcu 
ate region along at least one end face of the core. In a 
second embodiment, the second arcuate region of one 
end face of the core is free of both the auxiliary wind 
ing and the main winding. 

19 Claims, 4 Drawing Figures 
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STATOR SLOT AND WINDING ARRANGEMENTS 

Matter enclosed in heavy brackets II II appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicatesthe additions 
made by reissue. 

CROSS-REFERENCE TO RELATED APPLICATION 

This is a continuation-in-part of my (‘o-pending appli 
cation Ser. No. 805,625 filed Mar. 10, I969 and now 
abandoned. 

BACKGROUND OF THE INVENTION 
This invention relates generally to stators for use in 

alternating current motors and more particularly to an 
improved slot and winding arrangement for such sta 
tors. . 

It is desirable from both cost and weight standpoints 
to provide stators with cores having yoke sections as 
small as practicable for the desired electric and mag 
netic characteristics. The stator coils generally are 
distributed more or less completely and uniformly 
around the core and the associated end turns are 
pressed back and more or less completely cover the 
adjacent end face of the core. ‘ I 
In most cases this provides [a] no problem regard 

ing mounting the motor as the mounting structure may 
engage the side of the core or the peripheral edge of the 
core end faces. However, in a number of applications 
such as, for instance motors to be used in compressor 
units for refrigeration systems, it can cause substantial 
problems. Many such units require the use of relatively 
large mounting pads which engage the end faces of the 
core and thus the end faces must have appropriate 
areas free of windings, including end turns to accept 
these pads. 
One method of providing such areas would be to 

increase the cross-sectional size of the yoke at that 
position to provide extra end face area. Such an ap 
proach is undesirable as it unduly increases the size, 
weight and cost of the motor. 

Prior attempts to solve this problem by distributing 
the coils in such a manner as to leave suitable areas free 
of coils have not been completely satisfactory as they 
generally caused substantial deterioration of the oper 
ating characteristics of the motor. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the present invention to 
provide an improved stator for electric motors. 

It is another object to provide an improved stator 
having a large end face area available for use with 
mounting structures. ' . 

It is yet another object of this invention to provide 
such an improved stator, including a concentrically 
arranged ?rst winding, having a region of the yoke 
substantially free of at least such ?rst winding.‘ 

It is still another object of this invention to provide 
such an improved stator without increasing the cross 
sectional area of the yoke. 

It is a further object to provide such an improved 
stator having very good operation characteristics. 

In carrying out the objects [of] in one form, I 
provide a stator, for use in an alternating current mo 
tor, including a core of magnetic material having a 
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2 
plurality of substantially angularly spaced-apart, coil 
accommodating slots. 

In one embodiment, a distributed main winding is 
arranged in a plurality of the slots, and includes at least 
two coil groups de?ning at least two predetermined 
magnetic poles. Each of the predetermined magnetic 
poles has a radial polar axis, and the radial polar axes 
are substantially angularly spaced apart around the 
stator. The main winding coil groups are arranged gen‘ 
erally concentrically about one of the radial polar axes 
to leave a preselected polar region of the core in the 
vicinity of the other radial polar axis free of the main 
winding coil groups. 

In another embodiment, a preselected polar region of 
a core is free of both main and auxiliary winding coil 
groups. 
The above-mentioned and other features and objects 

of this invention and the manner of attaining them will 
become more apparent, and the invention itself will be 
better understood by reference to the following de 
scription of illustrated embodiments of the invention, 
taken in conjunction with the accompanying drawings; 
wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is an end view, partially in section, of a stator 
embodying one form of the present invention, with 
main and auxiliary windings, end turns and circuit con 
nections schematically illustrated to show the winding 
arrangement used therewith; 

FIG. 2 is a partial end view of the stator of FIG. I 
illustrating in more detail the positioning of a portion of 
the end turns of the windings; 

FIG. 3 is an end view, partially in section similar to 
FIG. 2, of another stator embodying another form of 
the present invention; and 
FIG. 4 is a partial end view of the stator of FIG. 3, 

illustrating in more detail the positioning of a portion of 
the end turns of the windings. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawing in more detail and in 
particular to FIG. I, for purposes of explanation and 
disclosure, one form of the invention has been illus 
trated in‘connection with a stator 10 for use [on I in 
a single phase induction motor. In the exempli?cation 
the stator is more particularly designed for such a 
motor which is designed for two pole operation. The 
motor also includes a conventional rotor (not shown). 
More speci?cally, as seen in the embodiment revealed 
by FIG. I, the stator includes a laminated core 11 of 
magnetic material formed from a predetermined num 
ber of identical stacked laminations l2, punched or 
stamped from a sheet of suitable magnetic material. 
For convenience and simplicity of disclosure, the same 
designations will be used hereinafter to identify the 
components of the individual laminations and the cor 
responding core structure they form when the lamina 
tions are in stacked relation. The core 11 comprises a 
main or yoke section 12 and a plurality of teeth 13 
which extend radially inwardly from the yoke to form a 
circular or cylindrical rotor receiving bore 14. The 
bore has a central axis 15 which extends longitudinally 
of the core. 

In addition, teeth 13 form between them a plurality 
of substantially angularly spaced coil-accommodating 
slots of three types, generally indicated by the numerals 
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16, 17 and 18. More particularly, in the exempli?cation 
all the slots 16, 17 and 18 extend generally radially 
outwardly with respect to the axis 15. With the cross 
sectional area of each of the slots 17 being about 50-55 
percent of the cross-sectional area of each of the slots 
16 and the cross-sectional area of each of the slots 18 
being about 70-75 percent of the cross-sectional area 
of each of the slots 16. The two slots 18 are positioned 
side-by-side. 
The slots 16 are disposed concentrically about the 

slots 18 with there being nine slots 16 positioned 
around the periphery of the bore on each side of the 
slots 18. Each group of slots 16 terminates short of the 
region diametrically opposite the slots 18, and this 
region generally opposite slots 18 is provided with four 
slots 17. Each of the teeth 13 is provided with a gener 
ally equal arcuate width so that the various slots are 
evenly distributed about the periphery of the bore. 
Each slot is provided with a conventional slot liner 19 

and these liners 19 extend longitudinally through the 
core along the lateral surfaces of the slots and extend 
longitudinally outwardly from each end of the core so 
as to prevent the winding forming electrical wires re 
ceived in the slots from being injured by contact with 
the laminations forming the core. 
A main winding, generally indicated at 20, of the 

distributed type is received in the large slots 16 and 
de?nes two magnetic poles with each of these poles 
having a radial polar axis, indicated by the dashed lines 
21 and 22. More particularly, the distributed winding 
20 consists of two coil groups arranged concentrically 
about the polar axis 21. The ?rst of these groups con 
sists of ?ve coils 23, 24, 25, 26 and 27 which are re 
spectively received in the five large slots 16 closest to 
the polar axis 21 with the two coil sides of each coil 
being received in the corresponding slot 16 on each 
side of the axis 21. The other coil group consists of four 
coils 28, 29, 30 and 31 which are concentrically ar 
ranged in the remaining four slots 16 on each side of the 
radial polar axis 21. The coil sides of each of these coils 
are also received in corresponding slots 16 on each side 
of the axis 21 so that the two coil groups are arranged 
concentrically about the radial polar axis 21. Thus the 
distributed winding 20 occupies and, in turn de?nes, a 
?rst arcuate region of the core encompassing the large 
slots 16 and the intermediate slots 18. That is, the ?rst 
arcuate region extends from the large slot accommo 
dating one coil side of coil 31 through the radial polar 
axis 21 to the large slot accommodating the other side 
of coil 31. 
As indicated in FIG. 1, the end turns 32 for the dis 

tributed winding are positioned adjacent an end face of 
this ?rst arcuate region with the end turns at each end 
of the stator being disposed as indicated [as indi~ 
cated ] for the end shown in FIG. 1. Thus a second 
preselected arcuately extending polar region of the 
core adjacent the radial polar axis 22 is provided free of 
the distributed winding, including the end turns associ 
ated with the distributed winding. This second or prese 
lected arcuate polar region generally encompasses the 
small slots 17 [and has an arcuate polar region gener 
ally encompasses the small slots 17 II and has an arcu 
ate length of at least about 30 electrical degrees. 
Some of the slots, including the small slots 17 are 

provided with an auxiliary winding, in the exempli?ca 
tion the auxiliary winding being a start winding. The 
auxiliary winding comprises two coil groups generally 
indicated at 33 and 34. The coil group 33 includes 
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individual coils 35, 36, 37 and 38; one side of the coils 
35-38 are received in three adjacent ones of the small 
slots 17 and the large slots 16 which also has one side 
of coil 31. The other side of the coils 35-38 are re 
ceived in the large slots having one side of the coils 
23-26. One side of the coils 39-42 respectively are 
received in the remaining small slot 17 and the large 
slots having one side of coils 29-31 respectively. The 
other side of the coils 39—42 are received in the large 
slots having one side of coils 23 and 24 and the two 
intermediate slots 18. 
Thus it will be seen that the auxiliary winding is con 

centrically received within the core in a distributed 
manner and is shifted in phase from the distributed 
winding 20. The auxiliary winding forms an additional 
pair of magnetic poles having radial polar axes indi 
cated by the dashed lines 43 and 44. In the more usual 
winding for this type of motor the radial polar axes 43 
and 44 would be positioned at'90 electrical degrees 
with respect to the polar axes 21 and 22. However, it 
will be seen from FIG. 1 that the polar axes 43 and 44 
are displaced somewhat from this perpendicular rela 
tionship with respect to the polar axes 21 and 22. This 
arrangement is particularly useful when the stator 10 is 
used in permanent split capacitor motor applications. 
The following example is given in order to illustrate 

more clearly the relationship between the main or dis 
tributed winding 20, the auxiliary winding and the slots 
as it has been carried forth in actual practice. In the 
example, the auxiliary winding was formed of 0.0201 
inch diameter copper wire and the main winding was 
formed of 0.0339 inch diameter copper wire. 

Main Winding 
Coil No. No. of Turns 

23 23 
24 25 
25 27 
26 40 
27 SI 
28 55 
29 43 
30 29 
3! 26 

Auxiliary Winding 
Coil No. No. of Turns 

35 77 
36 64 
37 57 
3B 19 
39 77 
40 64 
41 S7 
42 19 

Considering now FIG. 1, beginning at radial polar 
axis 22 and proceeding around the stator in a clockwise 
manner there is a slot-to-turns relationship as follows: 

Type of Slot No. of No. of 
By Reference No. Main Turns Auxiliary Turns 

17 0 77 
17 0 77 
16 26 64 
I6 29 57 
I6 43 l9 
l6 55 0 
l6 Sl 0 
I6 40 0 
I6 27 0 
I6 25 l9 
16 23 57 
18 0 64 
I8 0 77 
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-continued 
Type of Slot No. of No. of 

By Reference No. Main Turns Auxiliary Turns 

I6 23 77 
I6 25 64 
I6 27 57 
I6 40 l9 
l6 5| 0 
I6 55 0 
I6 43 0 
I6 29 0 
I6 26 l9 
l7 0 57 
l7 0 64 

Thus it is clear that the coils of the main winding, 
which are of the largest diameter wire are con?ned to 
the large slots 16 while the intermediate slots 18 and 
small slots 17 receive only the auxiliary winding, 
formed from much smaller wire. Also, those large slots 
16 which have the larger number of turns‘of the main 
winding are not required to accommodate turns of the 
auxiliary winding while those large slots which do have 
turns of both main and auxiliary windings are accom 
modating only a relatively small number of the main 
winding turns. 
Thus it will be appreciated from the foregoing exam 

ple that very economical use has been made of the slots 
of the various sizes. Also, as an important aspect of this 
invention the size, particularly the depth, of the slots 
has been reduced to enlarge the effective end face area 
about I: the] radial polar axis 22 available for use with 
mounting pads. To this end, while slots 16 have a radial 
depth which is about one-half the width of the core 
from the edge of the bore 14 to the outer circumfer 
ence of the stator, the slots 17 have a depth which is no 
more than about 37 percent of the width of the core. It 
will be understood that, if desired for manufacturing 
purposes etc., the slots 18 could be made the same size 
and depth as the slots 16. 
Viewing now FIG. I together with FIG. 2 it will be 

seen that those slots having turns of both windings are 
also provided with interwinding insulators 45 which 
extend the entire length of the slots and at least par 
tially along the end turns in order to insulate the turns 
of one winding from the adjacent turns of the other 
winding. Also, insulation wedges 46 are provided in the 
standard way in each slot opening 47, adjacent the bore 
14, to close the entrance of the slots and hold the wind 
ings therein. 
As indicated most clearly in FIG. 2, the end turns 32 

associated with the distributed winding 20, being of a 
relatively course wire will, when bunched as they ex 
tend around the stator next to the end face, extend 
radially outwardly and cover a very large portion of the 
end face 48 so that, in the ?rst arcuate region encom 
passed by the main winding, there is little uncovered 
surface of the stator for use with an associated mount 
ing structure. On the other hand the end turns 49 of the 
auxiliary winding are a much ?ner wire and, at least in 
the second arcuate region of the core generally encom 
passing the small slots 17, the end turns 49 are posi 
tioned and con?ned so as to be substantially disposed 
inwardly of the radially outermost edges of the small 
slots 17. 
Once the windings are placed in the slots and the end 

turns are properly positioned, they may be laced with a 
suitable twine, such as that shown at 50, to secure them 
together into a structurally uni?ed mass and insure that 
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6 
none of the individual turns come into contact with the 
rotor or into contact with an associated mounted struc~ 
ture. 

It will be readily appreciated from the foregoing de 
scription and illustration that an arcuate region of at 
least about 30 electrical degrees, generally encompass 
ing the small slots 17, is provided free of the main 
winding, including main winding end turns, and that the 
auxiliary winding, including its end turns in this arcuate 
region is substantially contained inwardly of the radi 
ally outermost edges of the small slots 17. This exposes 
a relatively large arcuate section of the stator with a 
substantial radial width which may conveniently be 
used for mounting the motor. It will also be seen that 
this has been accomplished without increasing the mag 
netic material content of the stator over that found in a 
similar stator having a conventional winding arrange 
ment. Somewhat surprisingly, it has been found that 
this winding arrangement, with its improved end face 
exposure characteristic may be provided while still 
maintaining very good operational characteristics as 
compared to a similarly sized motor wound in a more 
conventional manner. 
Turning now to FIGS. 3 and 4 there is disclosed still 

another stator 60 embodying the invention. The FIG. 3 
exemplification may be used to good advantage in re 
sistance split phase motor applications and particularly 
so in those applications where it is desired that an arcu 
ate region of at least one end face of the stator core be 
provided substantially free of the end turns of both a 
main (or primary) winding and an auxiliary (or second 
ary) winding. Motors in which the stator 60 is used also 
each include, as in the case of the FIG. I exempli?ca 
tion, a conventional not shown rotor. 
As best shown in FIG. 3, the stator 60 includes a 

laminated core 61 of magnetic material formed from a 
predetermined number of identical stacked laminations 
62, formed in any convenient manner from suitable 
magnetic material. As in the case of the description of 
the FIG. 1 exempli?cation, the same designations will 
be used hereinafter to identify the components of the 
individual laminations and the corresponding core 
structure they form when the laminations are assem 
bled in stacked relation to form a stator core. The core 
61 includes a main or yoke section 63 and a plurality of 
teeth 64 which extend radially inwardly from the yoke 
to form a circular or cylindrical rotor receiving bore 
65. The bore has a central axis 66 which extends longi 
tudinally of the core 61. 
Furthermore, teeth 64 form between them a plurality 

of angularly spaced coil-accommodating slots. In this 
exempli?cation, two types of slots, generally indicated 
by the numerals 67, 68 are illustrated although it will be 
understood that the slots 67 could be made substan 
tially identical to the slots 68. However, as shown, the 
slots 67 are smaller than slots 68 and are just suffi 
ciently large to permit the placement therein of a de 
sired number of auxiliary winding coil turns as will be 
more speci?cally described hereinafter. 
The slots 68 are disposed concentrically about the 

slots 67 with there being a total of 20 slots provided in 
the core 61. As will be appreciated from an inspection 
of FIG. 3, slots extend from both sides of a region 107 
of the end face of the core 61 which is available for use 
with mounting structure. Each of the teeth 63 is pro 
vided with a generally equal arcuate width so that the 
various slots are evenly distributed about the periphery 
of the bore 65. As in the FIG. 1 exempli?cation, slot 
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liners extending longitudinally through the core along 
the lateral surfaces of the slots may be used in order to 
protect the winding forming wires received in the slots 
from being injured by contact with the laminations 
forming the core. 
A main or primary winding, generally indicated at 75, 

of the distributed type is received in the slots 68 and 
de?nes two magnetic poles with each of these poles 
having a radial polar axis, indicated by the dashed lines 
69 and 70. More particularly. the main winding 75 
includes two coil groups arranged concentrically about 
the polar axis 69. The ?rst of these groups includes four 
coils 71, 72, 73, and 74 which are respectively received 
in the slots as illustrated in FIG. 3. The other coil group 
includes four coils 76, 77, 78, and 79 which are com 
centrically arranged in other ones of the slots on each 
side of the radial polar axis 69. Thus, the distributed 
winding 75 occupies and, in turn de?nes, a ?rst arcuate 
region of the core encompassing the slots 68 and the 
slots 67. That is, the ?rst arcuate region in this FIG. 3 
exempli?cation extends from the slot accommodating 
one coil side of coil 79 through the radial polar axis 69 
to another slot accommodating the other side of coil 
79. 
As indicated in FIG. 3, the end turns 81 for the dis 

tributed winding 75 are positioned adjacent an end face 
of this ?rst arcuate region. Although the end turns at 
each end of the stator are disposed as indicated for the 
:ore end face shown in FIG. 3, it will be understood 
that for some mounting applications, it may be desir 
able to provide a region free of the distributed winding 
at only one end face of the core. Preferably, the prese 
ected arcuate region should have an arcuate length of 
at least about 30 electrical degrees and in the exempli 
i'ication, the region I07 has an arcuate length of about 
50 electrical degrees. 
Some of the slots, including the slots 67 are provided 

Nltl'l a secondary or auxiliary winding, in the exempli? 
:ation, the auxiliary winding being a start winding. The 
iuxiliary winding comprises two coil groups generally 
ndicated at 82 and 83. The coil group 83 includes 
ndividual coils 80, 84, 85, and 86; the sides of the coils 
~icing received in the slots 66 and 67 as shown in the 
lrawing. Also, included in the coil group 83 is coil 80a 
which is a “backlash“ winding, i.e., having turns wound 
n a direction opposite to that of the turns of coil 80. 
iimilarly, the coil group 82 includes individual coils 91, 
)2, 93. and 95 wound in a ?rst direction and “back 
ash" coil 91a. The end turns of the coils 80, 84, 85, 86, 
ll, 92, 93, and 95 are denoted by the reference nu 
neral 102 whereas the end turns of the backlash coils 
£08, 91a are denoted by the reference numeral 102a. 
Thus, it will be appreciated that the auxiliary winding 

5 concentrically wound on the core in a distributed 
nanner and is shifted in phase approximately 90 elec 
rical degrees from the distributed main winding 75. 
“he auxiliary or secondary winding forms an additional 
»air of magnetic poles having radial polar axes indi 
ated by the dashed lines 94, 96. Although the radial 
>olar axes 94, 96 have been shown positioned at ap 
iroximately 90 electrical degrees with respect to the 
olar axes 69, 70 for purposes of illustration, it will be 
nderstood that with the illustrated winding arrange 
tent and coil turn distribution that follows, the polar 
xes 94 and 96 are actually disposed at other than 180° 
'ith respect to each other. In the following example of 
1e coil turn distribution for a motor constructed ac 
ording to the FIG. 3 exempli?cation. 0.0339 inch 
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8 
diameter copper wire was used to form the main wind 
ing 68 and 0.0159 inch diameter copper wire was used 
to form the auxiliary winding. Furthermore, the stator 
core 61 had an outer diameter of about 4.8 inches and 
a bore diameter of about 2.4 inches. The resistance of 
the main winding was about 4. l9 ohms and the resis 
tance of the auxiliary winding was about l5.2 ohms. 
The winding distribution of the speci?c exempli?cation 
was as follows: 

Main Winding Auxiliary Winding 
Coil No. No. of Turns Coil No. No. of Turns 

7] 26 80 94 
72 50 84 32 
73 52 85 23 
74 53 86 I9 
76 53 9l 94 
77 52 92 32 
78 5O 93 23 
79 26 95 l9 

80a (34) backlash 
91a (34) backlash 

In the exempli?cation, the turns of the winding were 
arranged to form two auxiliary magnetic poles having 
instantaneously opposite polarity and two main mag 
netic poles having instantaneously opposite polarity. 
The “backlash” windings 80a and 918 were provided to 
increase the total resistance of the auxiliary winding. A 
more thorough discussion of backlash winding applica 
tions where it is desirable to employ backlash windings 
is contained in Smith et al. patent application Ser. No. 
[(GE. docket 03—HM-4l35)] 56,935 on July 21, 
I970 ?led [concurrently herewith] and assigned to 
the assignee of this application and which issued Janv 4, 
1972 as US. Patent 3,633,057. 

It will be appreciated that the end turns associated 
with the coil groups 82, 83 are disposed generally in 
wardly of the radially outer edge of the slots 67 and 
thus allow space adjacent to the end face of the core 61 
for the end turns of the winding 68. In other words, the 
depth of the slots 67 has been selected to enlarge the 
effective end face area about radial polar axis 69 that is 
available for accommodating the end turns of the wind 
ing 68. 
The arcuate region 107 of the core 61, by being free 

of coil turns (including end turns in the exempli?ca 
tion ), provides an area suitable for use in mounting the 
core to a supporting structure. Also provided in the 
region 107 are a pair of longitudinally extending pas 
sageways I04, 106 which may be used in conjunction 
with mounting bolts that may be used to secure the 
stator core 61 to the mounting structure. 
Now viewing FIG. 1 together with FIG. 4, it will be 

seen that interwinding insulators 97 are provided for 
the same purpose as insulators 45 in the FIG. 1 exem 
pli?cation. Furthermore, insulation wedges 98 are pro 
vided in a conventional manner for each slot opening 
adjacent the bore 65, to close the entrance of the slots 
and hold the windings therein. 
As shown most clearly in FIG. 4, twine, illustrated at 

103, may be used to lace together the end turns of the 
main and auxiliary windings and secure them together 
into a structurally uni?ed mass as was done in the case 
of the exempli?cation of FIG. 1. As clearly revealed in 
FIG. 2 and FIG. 4, in both exemplifications, a! least 
parts of the end turns of the auxiliary windings are con 
lerminous with at least parts of the primary windings. 
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Although the arcuate region 107 in FIG. 3 and the 
generally corresponding region of core 11 in FIG. 1 
have been illustrated as having an arcuate extent of 
approximately 60 electrical degrees, and the cores 1] 
and 61 have been illustrated as having a substantially 5 
circular outer periphery, it will be understood that the 
invention may be embodied in cores of different shapes 
and having slot con?gurations other than those illus 
trated herein. In addition, the arcuate regions for such 
cores, generally corresponding to the region 107 may 
have an arcuate extent that is more or less than the 
arcuate extent of region 107. 
While I have shown and described what at present 

I is] are considered to be the preferred embodiments 
of my invention in accordance with the Patent Statutes, 
changes may be made in the illustrated embodiments 
without actually departing from the true spirit and 
scope of the invention. Although the invention has 
been illustrated and described in connection with spe 
ci?c exempli?cations that are particularly useful in 
permanent split capacitor and single'phase, two-pole, 
resistance split-phase motor applications, it will be 
understood by those skilled in the art that my invention 
and the bene?ts derived therefrom may be incorpo 
rated in other types of stators having winding coil 
groups forming at least two poles. It also will be under 
stood that for ease of description of the invention, “coil 
groups" has been used to refer to winding sections in 
place on a core without implication as to whether the 
windings are wound directly on the core or are ?rst 
wound as one, two, or more coil groupings and then 
positioned on the core by any suitable method. I there 
fore intend to cover in the following claims all such 
equivalent variations as fall within ‘the invention. 
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What I claim as new and desire to secure by Letters 35 
Patent of the United States is:‘ 

1. For use in an alternating current motor; a stator 
including: 
[a] a core of magnetic material having a‘plurality 
of substantially angularly spaced apart, coil-accom 
modating slots; 

[b.] a distributed primary winding arranged in a 
plurality of said slots and including at least [ two 1 
one first coil [groups ] for de?ning [at least 
two] a predetermined magnetic [poles] pole of 45 
a first instantaneous polarity, and at least one second 
coil for defining a predetermined magnetic pole of a 
second instantaneous polarity; ' 
[c] each of [said at least two] ‘the predeter 
mined magnetic poles having a radial polar axis, 
with [said] the radial polar axes being substan 
tially angularly spaced apart around said core; and 

Id. .said at least two coil groups] the at least one 
?rst and second coils being arranged generally con 
centrically about one of [said] the radial polar 
axes [ about an ] and having portions thereof span 
ning an arcuate extent in excess of I80 electrical 
degrees and arranged to leave a preselected polar 
region of said core in the vicinity of the other of 
[ said I the radial polar axes free of [ said at least 
two coil groups :I that at least one ?rst and second 
coils. 

2. The invention as set forth in claim 1 wherein said 

40 

50 

55 

preselected polar region has an arcuate length of at . 
least 30 electrical degrees. 65 

3. The invention as set forth in claim I wherein said 
stator also includes an auxiliary winding arranged in a 
plurality of said slots displaced in phase from said dis 

tributed winding; at least some of the coils of said auxil 
iary winding being received in slots formed in said 
preselected polar region of said core; the end turns 
associated with said last named coils being substantially 
disposed inwardly of the radially outermost edges of 
said slots in said preselected polar region. 

4. For use in an alternating current motor; a stator 
including: ’ 

[a] a core of magnetic material having a plurality 
of substantially angularly spaced apart slots; 

[b.] a distributed primary winding concentrically 
arranged in a plurality of said slots; 

[c. ] said plurality of slots encompassing a ?rst 
arcuate region of said core [,1 in excess of I80 
electrical degrees and less than its circumference; 
and 
[d] the end turns associated with said primary 
distributed winding being positioned adjacent an 
end face of said ?rst arcuate region of said core 
whereby a second arcuate region of said core is 
provided free of said winding. 

5. The invention as set forth in claim 4 wherein said 
second arcuate region has an arcuate length of at least 
about 30 electrical degrees. 

6. The invention as set forth in claim 4 wherein said 
stator also includes an auxiliary winding arranged in a 
plurality of said slots, including at least some slots in 
said second arcuate region of said core; end turns of 
said auxiliary winding in said second arcuate region of 
said core being substantially disposed inwardly of the 
radially outermost edges of the slots in said second 
arcuate region of said core and at least part of at least 
some of the end turns of the auxiliary winding being 
conterminous with portions of some of the end turns 
associated with said distributed primary winding. 

7. For use in an alternating current motor; a stator 
including: 
[a] a core of magnetic material comprising a yoke 
and a rotor receiving bore; 

[b.] said bore having an axis extending longitudi 
nally of said yoke; 
[c] said yoke de?ning a plurality of angularly 
spaced-apart slots; 
[d.] a plurality of adjacent ones of said slots ex 
tending a shorter radial distance from said axis than 
other of said slots, said plurality of adjacent ones of 
said slots being disposed in one arcuate region of 
said core; 
[e.] a distributed primary winding concentrically 
arranged in other of said slots; the end turns associ 
ated with said distributed winding being positioned 
adjacent an end face of said core in another arcu 
ate region of said core de?ned by said other slots 
and having an arcuate extent in excess of I80 electri 
cal degrees; and 
[f] an auxiliary winding arranged in at least some 
of said slots, including said adjacent ones of said 
slots; and end turns associated with said auxiliary 
winding, in said one arcuate region, being substan 
tially disposed inwardly of the radially outermost 
edges of said adjacent ones of said slots. 

8. The invention as set forth in claim 7 in which both 
some coils of said distributed winding and some coils of 
[said distributed winding and some coils of] said 
auxiliary winding are received in the same ones of said 
other of said slots; said coils of said auxiliary winding 
being placed therein radially inwardly of said coils of 
said distributed winding. 
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9. The invention as set forth in claim 7 wherein said 
one arcuate region of said core has an arcuate length of 
at least about 30 electrical degrees. 

10. The invention as set forth in claim 7 wherein each 
of said adjacent ones of said slots have radial depth of 
no more than about 37 percent of the radial depth of 
said one arcuate region of said core. 

11. For use in an alternating current motor; a core of 
magnetic material having a plurality of substantially 
angularly spaced-apart. coil-accommodating slots; a 
?rst distributed primary winding arranged in a plurality 
of said slots and including at least two coil groups de?n 
ing at least two predetermined magnetic primary poles; 
each of said at least two predetermined primary mag 
netic poles having a radial polar axis, with the radial 
polar axes being substantially angularly spaced apart 
around said core; and said at least two coil groups being 
arranged generally concentrically about one of said 
radial polar axes along an arcuate region of the core 
having an arcuate extent in excess of I80 electrical de 
grees and also arranged to leave a preselected polar 
region of said core in the vicinity of the other of said 
radial polar axes generally free of said at least two coil 
groups. . 

12. The invention as set forth in claim 11 wherein 
said preselected polar region has an arcuate length of at 
least 30 electrical degrees. 

13. The invention as set forth in claim ll in which the 
magnetic core has an axis of revolution for a rotor and 
at least one of said coil-accommodating slots extends a 
shorter radial distance from the revolution axis than 
other of said coil-accommodating slots, said at least 
one slot being disposed generally in another prese 
lected polar region of said core; said ?rst distributed 
winding having end turns positioned adjacent at least 
one end face of said core and being extended across 
and angularly beyond said preselected polar region. 

14. The invention as set forth in claim 13 in which a 
second distributed winding is arranged in some of said 
slots, including said at least one slot; and end turns 
associated with said second distributed winding 
[being] are disposed generally inwardly of the radi 
ally outer edge of said at least one slot to allow space 
adjacent the at least one end face of the core for end 
turns of the ?rst distributed winding. 
15. A stator for use in an electric motor, the stator 

:omprising a magnetic core having a plurality of angu 
‘arly spaced apart coil accommodating slots; a main 
winding comprising at least two coil groups defining at 
'east two spaced apart magnetic poles each having a 
'adial polar axis, with each of the coil groups having end 
'urn portions positioned adjacent at least one end face of 
he core; said end turn portions being arranged in a con 
iguration adjacent the at least one end face of the core so 
is to extend generally adjacent to one another, so as to 
attend across a first one of the radial polar axes of said at 
east two coil groups, and so that none of said end turns 
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of the at least two coil groups extend across a second one 
of the radial polar axes of said at least two coil groups 
whereby a first arcuate region of the at least one end face 
of the core is free of the end turn portions of the at least 
two coil groups; at least some of the end turns of some of 
said windings encompassing a first arcuate region of said 
core having an extent at least of I80 electrical degrees. 

I 6. A stator for use in an electric motor, the stator 
comprising a magnetic core having a plurality of angu 
larly spaced apart coil accommodating slots and a main 
winding comprising at least one coil group de?ning at 
least one magnetic pole having at least one radial polar 
axis; said main winding having end turn portions posi 
tioned adjacent at least one end face of the core and 
arranged in a configuration adjacent the at least one end 
face of the core so as to extend across the at least one 
radial polar axis and so as to have an arcuate extent in 
excess of 180 electrical degrees while another arcuate 
region of the at least one end face of the core is free of 
main winding end turn portions. 

1 7. The stator of claim I 6 further comprising an auxil 
iary winding having at least one coil group, and wherein 
at least portions of the auxiliary winding and portions of 
the main winding are disposed within a common core 
slot. 

18. The stator of claim 1 6 wherein some of coil accom 
modating slots are of a first cross-sectional area, and at 
least one other coil accommodating slot is of a cross-sec 
tional area that is from about 70 to about 75 percent of 
the ?rst cross-sectional area; said stator further including 
an auxiliary winding having at least some portion thereof 
disposed in the at least one other coil accommodating 
slot. 

19. For use in an alternating current motor; a stator 
including: a magnetic core having a plurality of angu 
larly spaced apart coil accommodating slots, wherein the 
slots are of at least two different cross-sectional areas 
with the smallest of such slots being of a cross-sectional 
area that is at least 50 percent of the cross-sectional area 
of the largest of such slots; a distributed winding ar 
ranged in a plurality of the slots and including at least 
one coil group de?ning at least one predetermined mag 
netic pole; the at least one predetermined magnetic pole 
having at least one radial polar axis; said at least one coil 
group being arranged generally concentrically about the 
at least one radial polar axis to leave a preselected region 
of said core diametrically opposite said at least one radial 
polar axis free of the distributed winding; said stator also 
including an auxiliary winding having at least one coil 
arranged in a plurality of said slots displaced in phase 
from said distributed winding; at least a portion of the at 
least one coil of said auxiliary winding being received in 
the smallest of such slots in the core; said preselected 
region of said core diametrically opposite said at least one 
radial polar axis further being free of at least the largest 
of such slots. 


