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[57) ABSTRACT

In accordance with the present invention there 1s pro-
vided improved winding retention means for the field
coils in the stator of a rotary electric machine, particu-
larly for coils which are wound in place on the field
core by an automatic winding machine. As is well
known, winding guides are temporarily secured at
each axial end of the stator poles. The shuttles of the
winding machine wind successive turns of wire around
the poles and in the space between the latter and the
winding guides. The retention means includes insu-
lated flat steel wire or strips which [ are secured to
the core as by extending } extend through passages or
slots formed in the core laminations. These strips ex-
tend out from [ opposite ends of ¥ the core [ and ]
in both directions and are bent to form off-sets which
bear against opposite ends of the core to prevent longitu-
dinal displacement of the strips in the apertures. The
end portions of the strips beyond the off-sets extend un-
derneath the winding guides during the winding opera-
tion so as to support the coils after the winding guides
have been removed and thereafter are bent around the
coils so as to securely anchor the latter to the core and

retain them in place.

3 Claims, 6 Drawing Figures
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ELECTRIC MOTOR WINDING

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

BACKGROUND OF THE INVENTION

Heretofore, field coils have been retained in place in
various ways including strips of metal [, tape or cord
which are bent or tied around the turns at opposite
ends of the core and which bear against the outer sur-
face of the core, but are not secured to it in any manner
and consequently do not securely anchor the coils to
the core. J which are secured to the core by rivets pass-
ing through holes formed in the core and strips. These
strips must be insulated and this has been done by either
placing a sleeve of insulating material around them be-
fore they are riveted in place or by spraying them with an
epoxy resin after securing them to the core and at the
same time that the rest of the core Is sprayed. Also, the
rivet heads must be insulated as they are contacted by the
field coils and the rivets are in conductive contact with
the stack. If the strips are insulated by sleeves, separate
means must be employed to insulate the rivet heads. If
the core and strips are insulated by spraying epoxy resin,
this would also insulate the heads, but this type of insula-
tion would be damaged by the subsequent bending of the
strips around the coils. [ Moreover, such retaining
means have not been put in place until after the coils
have been wound and the winding guides removed with
the result that some of the turns may cascade, that 1s
fall out of place.]

SUMMARY OF THE INVENTION

During the winding of the field coils by the automatic
winding machine, the insulated strips extend out from
the opposite ends of the core and the extending ends
beyond the off-sets are within or underneath removable
wire guides. The guides serve to guide the wire and
form it into turns of the coil and to temporarily support
the coil. [ and the insulated strips 1 Upon the comple-
tion of the winding operation, when the guides are
removed the strips prevent raveling or cascading and
then the strips are bent around the coils to securely fix
them to the core.

DESCRIPTION OF THE FIGURES

FIG. 1 is a prospective view of a stator core 1n accor-
dance with my invention prior to the winding thereon
of the field colls;

FIG. 2 is a prospective view of the core shown in FIG.
1 with the wire guides of an automatic winding machine
in place; |

FIG. 3 is a view similar to FIG. 2, but showing the
field coils wound on the core;

FIG. 4 is a view similar to FIG. 3, but with the wire
guides removed,;

FIG. 5 is a view similar to FIG. 4, but showing a
finished stator with the coil retention strips bent around
the coils; and
- FIG. 6 is a view similar to FIG. 1, but showing a
slightly modified embodiment of the invention.

Referring to FI1G. 1, reference character 10 desig-
nates a stator core, usually comprising a stack of lami-
nations stamped from sheet steel and secured together
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by rivets 11. Each lamination is formed with pole
pieces 12 and 14 having inner partial cylindrical sur-
faces 16. Slots 18 extend through the core on opposite
sides of pole piece 12, while similar slots 20 are on
opposite sides of pole piece 14. A hole 22 extends
completely through the core at the circumferential
center of each pole and electrically insulated flat steel
strips 24 extend therethrough. After being inserted,
such strip is bent to form off-sets 26 which bear against
opposite ends of the core to prevent longitudinal dis-
placement of the strip in the hole 22.

As shown in FIG. 2, preparatory to automatically
winding field coils in the pairs of slots 18 and 20 respec-
tively, winding forms or wire guides 28 are temporarily
secured to the core in well known manner, each guide
being formed with a recess for receiving the projecting
end of the strip 24. As shown at 30, each guide is
spaced from the adjacent end of the core a distance
sufficient to accommodate the coil to be wound.

During the automatic winding operation, which per
se forms no part of this invention, a pair of wire feeding
shuttles pass axially back and forth through the central
space between the surfaces 16 and move circumferen-
tially at the end of each pass so as to lay turns of insu-
lated wire in the pairs of slots 18 and 20, and 1n the
spaces 30, to form the field coils 32 and 34 respec-
tively, shown in FIG. 3. When the winding 1s com-
pleted, the guides 28 are removed and the portions of
the coils extending across the ends of the core are
supported by the strips 24, as illustrated in FIG. 4,
which prevents any of the turns from cascading or
slipping out of place.

The final step is to bend the strips 24 tightly around
the coils as indicated at 36 in FIG. § to securely anchor
the coils to the core 10 which prevents even slight
movement which could wear insulation off the wires of
the coils thus creating shorts and grounds. |

The embodiment shown in FIG. 6 is similar to that
above described, except that the strips 24 are recetved
in slots 38 formed in the outer circumferential surface
of the core 10 and secured therein by a staking opera-
tion which upsets the metal of the core at points along
the slots as shown at 40.

While I have shown two more or less specific embodi-
ments of my invention, it is to be understood that this
has been done for the purpose of illustration only, and
that the scope of my invention is not to be hmited
thereby, but is to be determined by the appended
claims.

What is claimed is:

1. In a rotary electric machine, a stator core having
poles, a field coil comprising a plurality of turns of
conductive insulated wire wound on each pole and
extending axially on either side thereof, said core being
formed with an axially extending aperture therethrough
located at the circumferential center of each pole, and
a strip of electrically insulated bendable metal [ se-
cured to said core ] extending through each aperture
and axially beyond said core in each direction, the
extending portion of each strip being bent to form off-sets
which bear against opposite ends of the core to prevent
longitudinal displacement of each strip with respect to
the core, the extending portions of said turns being
supported by the extending portions of said strips be-
yond said off-sets, said extending portions of said strips
being bent around said extending portions of said turns
for anchoring said turns in fixed position on said core.
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[ 2. A device as defined in claim 1 in which said axially extending apertures are slots formed in the
netal strips are insulated. ] outer circumferential surface of said stator.

[ 3. A device as defined in claim 1 in which said 8. A device as defined in claim 4 in which the edges
trips are off-set at the ends of said apertures and bear _ of said slots are upset against said strips to secure the
1gainst the end surfaces of said stator. § latter in the siots.

4. A device as defined in claim £2 3 ! in which said ¥k ok kX
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