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(57) Abrégée/Abstract:

To Improve winding speed and productivity of a rotating machine by providing curved edges on corner portions of tongues of an
iInsulation cap body. In an insulation cap structure for the rotating machine, corner portions of tongues of an insulation cap body
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(57) Abrege(suite)/Abstract(continued):
disposed In a stator core or a rotor core Is formed so as to have curved edges, and a locus of a needle at the time of winding Is
close to a circle rather than a rectangle of prior art, whereby winding speed can be Increased.
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To improve winding speed and productivity of a rotating
machine by providing curved edges on corner portions of tongues
of an insulation cap body. In an insulation cap structure for the
rotating machine, corner portions of tongues of an insulation cap
body disposed 1n a stator core or a rotor core is formed so as to
have curved edges, and a locus of a needle at the time of winding
is close to a circle rather than a rectangle of prior art, whereby

winding speed can be 1ncreased.
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INSULATION CAP STRUCTURE FOR ROTATING MACHINE

SBACKGROUND O v NAYAHA 0

1. Field of the Invention

The present 1nvention relates to an 1nsulation cap structure
for a rotating machine, and more particularly to a novel improvement
in facilitation of operation of a winding machine and improvement
of productivity, the i1mprovement being achieved by forming corner
portions of a tongue of an insulation cap for insulating a coil
to be wound around a core into arcuate or C-shaped curved edges
and by making a locus of winding of the coil by the winding machine
approximately circular.
2. Description of the Related Art

Up to now, the structure shown in Fig. 3 1s generally employed

as this type of conventional insulation cap structure for a rotating

machine.

That is, in Fig. 3, reference numeral 1 denotes a stator core
formed by laminating a plurality of stator core pieces la formed
in a ring shape. On an inner surface of this stator core 1, a
plurality of magnetic poles 2 projecting inwardly are formed at

predetermined angle 1intervals.

The stator core 1 has first and second end surfaces 1A and
1B provided with a pair of first and second insulation caps 3 and

4 made of a resin, and the respective 1nsulation caps 3 and 4
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constitute an insulation cap body 5.

Tongues 3a and 4a formed on the 1nner surface of the respective
insulation caps 3 and 4 extend along the axial direction of the
stator core 1 and are formed in rectangular shapes as shown in Figq.
4,

Corner portions 10 provided on both sides of the respective
tongues 3a and 4a have right-angled shapes, and the respective

tongues 3a and 4a are formed in a rectangular shape as a whole with

the magnetic pole 2 of the stator core 1 sandwiched, as shown in
Fig. 4. Note that portions 20 shown by broken lines in Fig. 4
indicate the thickness of the respective insulation caps 3 and 4.

The conventional insulation cap structure for a rotating
machine is constructed as described above, and therefore has the

following problem.

That is, since the corner portions of the tongues of the
respective insulation caps are formed in a right—-angled shape, 1n
the case where a coil 1s wound around outer peripheries of the
respective magnetic poles in thils state (that 1s, in slots between
the respective magnetic pcoles), by means of an automatic winding
machine, with the coil being insulated by the respective insulation
caps, a rotational locus 30 of a needle of the automatic winding
machine for winding this coll takes a rectangular shape as shown

in Fig. 4. Therefore, program of a servo system for controlling

the operation of the needle 1s complicated.
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Moreover, since a locus of the needle 1s a square in this way,
speeding-up of the operation of the needle itself 1s restricted,

resulting 1n a serious obstacle to mass production.

MMARY . NV N O

The present invention has been made to solve the above-
mentioned problem, and therefore it is an object of the present
invention to provide an insulation cap structure for a rotating
machine capable of facilitating operation of a winding machine and
achieving improvement of productivity by forming corner portions
of a tongue of an insulation cap for insulating a coil to be wound
around a core into arcuate or C-shaped curved edge and by making
a locus of winding of the coil by the winding machine approximately
circular.

According to the present 1nvention, there 1s provided an
insulation cap structure for a rotating machine, in which a coil
is wound around a stator core or a rotor core of the rotating machine
through an insulation cap body formed 1in a ring shape, whereln
tongues formed on an inside or outside of the insulation cap body
and extended along an axlal direction of the stator core or the
rotor core are provided with corner portions having curved edges
formed in arcuate or C-shaped shapes, wherein the rotating machine
is a resolver, wherein the insulation cap body is a pair of

insulation caps, and wherein the insulation cap body 1s formed
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intergrally with the stator core or the rotor core using a

resin.

In another aspect, the invention provides an
insulation cap structure for a rotating machine, 1n which a
coil is wound around a stator core of the rotating machine
through an insulation cap body formed in a ring shape, the
structure comprising tongues formed on an inside or outside
of the insulation cap body and extended along an axial
direction of the statOfcore, the tongues being provided
with corner portions having curved edges formed in arcuate
shapes or C-shapes, whereilin the tongues are shaped such

that the curved edges circumscribe a substantially circular

path.

In another aspect, the invention provides an
insulation cap structure for a resolver, in which a coil 1is
wound around a stator core or a rotor core of the resolver

through an insulation cap body formed 1n a ring shape, the

structure comprising tongues formed on an inside or outside
of the insulation cap body and extended along an axial
direction of the stator core or rotor core are provided
with corner portions having curved edges formed 1in arcuate .
or C-shaped shapes, wherein an 1nner face of a magnetic

pole 1s flat against the tongues.
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In another aspect, the i1nvention provides an
insulation cap structure for a resolver, in which a coil 1s
wound around a stator core or a rotor core of the resolver
through an insulation cap body formed in a ring shape, the
structure comprising tongues formed on an inside or outside
of the insulation cap body and extended along an axial
direction of the stator core or rotor core are provided
with corner portions having curved edges formed in arcuate
or C-shaped shapes, wherein an inner face of a magnetic
pole iS'flaf against the tongues, and wherein said
insulation cap body is composed of a pair of insulation

caps.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

Fig. 1 is a perspective view showlng an insulation cap
structure for a rotating machine according to the present
invention;

Fig. 2 1s a front view seen from the 1nside of one of

magnetic poles of Fig. 1;

Fig. 3 is a perspective view showling a prior art

structure; and

Fig. 4 is a front view seen from the inside of one of

magnetic poles of Fig. 3.

4a
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DESCRIPTION OF THE PREFERRED EMBODIMENT

Hereinafter, description will be made for the
preferred embodiment of aﬁ insulation cap structﬁre for a
rotating machine according to the present invention with
reference to the accompanying drawings. Note that parts
identical or equivalent to those of the prior art are
described using the same symbols as those used in the prior
art.

In Fig. 1, reference numeral 1 denotes a stator core, of a
rotating'machine such as a resolver, or a-motor, constituted by
laminating a plurality of stator core pieces la formed in a ring

shape (here the whole construction of the rotating machine i1s not

4b
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shown), and a plurality of magnetic poles 2 projecting inwardly
are formed at predetermined angle 1ntervals on an inner surface
of this stator core 1.

A pair of first and second insulation caps 3 and 4 made of
a resin are disposed on sides of first and second end surfaces 1A
and 1B of the stator core 1, and the respective i1insulation caps
3 and 4 constitute an insulation cap body 5.

The respective insulation caps 3 and 4 have tongues 3a and
4a which are formed on their 1nner surfaces and extend along an
axlial direction of the stator core 1, and the tongues 3a and 4a
have respective corner portions 10 rounded in shape as shown in
Fig. 2. In short, these corner portions 10 have curved edges formed
in arcuate (circular) shapes or C-shapes by a curving process.

Since the respective corner portions 10 have the above-
mentioned curved edges as shown 1in Fig. 2, an outer peripheral shape
defined by the magnetic pole 2 and the respective tongues 3a and
4a can be formed 1n a shape close to.a circle rather than a rectangle
of prior art when the magnetic pole 2 1s seen from its inside. Note
that a portion 20 shown by broken lines in Fig. 2 indicates a
thickness of the respective insulation caps 3 and 4.

In the above-mentioned construction, in the case where a coil
is wound around the outer periphery of the respective insulation
caps 3 and 4 on the magnetic poles 2 (that 1s, the coil is wound

in a state where it 1s i1nsulated with respect to the magnetic poles
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2 through the respective insulation caps 3 and 4) by rotating a
needle of an automatic winding machine (not shown), a rotational
locus 30 of this needle can take an approximately circular shape
differently from a conventional rectangular shape since the needle
can be moved along the curved edges of the corner portion 10.
Consequently, the programming of a servo system for rotating the
needle is facilitated and rotation speed of the needle can be also
substantially increased.

Note that, although description has been made as to the stator
core of the rotating machine, the present invention is not limited
thereto and can be also applied to a rotor core having a coll. In
this case, the respective tongues 3a and 4a of the respective
insulation caps 3 and 4 are disposed on an outer periphery side
(an outside) of the rotor core (not shown) and rotatably supported
by being penetrated by rotational shafts or the like.

Moreover, the stator core of Fig. 1 shows one used for a
resolver (in actuality, a rotor core ({(not shown) 1s rotatably
disposed on the inside of the stator core 1) but can be applied
to a motor or the like other than the resolver.

Furthermore, although description has been made as to the
insulation cap body 5 using the pair of insulation caps 3 and 4,
the insulation cap body 5 can be alsc formed by simultaneously

molding the respective insulation caps 3 and 4 with respect to cores

of the stator core 1 or the like by injection molding such as
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insert-molding.

Since the insulation cap structure for the rotating machine
according to the present invention is constructed as described above,
the following effect can be obtained.

That is, since the corner portions of the respective tongues
of the insulation cap body are formed so as to have arcuate or
C-shaped curved edges, a locus of the needle at the time of winding
takes an approximately circular shape, and facilitation of
operation of the winding machine allows increase of winding speed

to thereby achieve improvement of productivity.
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The embodiments of the invention i1n which an exclusive

property or privilege 1s claimed are defined as follows:

1. An 1nsulation cap structure for a resolver, 1n which a
coll 1s wound around a stator core or a rotor core of the
resolver through an 1nsulation cap body formed in a ring
shape, the structure comprising tongues formed on an inside
or outside of the insulation cap body and extended along an
axial direction of the stator core or rotor core are
provided with corner portions having curved edges formed in
arcuate or C-shaped shapes, wherein an inner face of a
magnetic pole is flat against the tongues, and wherein said

insulation cap body 1s composed of a pair of insulation

caps.

2. An i1nsulation cap structure for a rotating machine, in
which a coil is wound around a stator core of the rotating
machine through an insulation cap body formed in a ring
shape, the structure comprising:

tongues formed on an i1nside or outside of the insulation
cap body and extended along an axial direction of the
stator core, the tongues being provided with corner
portions having curved edges formed in arcuate shapes or

C-shapes,
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wherein the tongues are shaped such that the curved edges

cilrcumscribe a substantially circular path.

3. An 1nsulation cap structure for a rotating machine
according to claim 2, wherein the rotating machine 1is a

resolver.

4 . An 1nsulation cap structure for a rotating machine

according to claim 2 or 3, wherein the i1insulation cap body

1s a palr of 1insulation caps.

5. An 1nsulation cap structure for a rotating machine

according to any one of claims 2 to 4, wherein the

insulation cap body 1s integrally formed with the stator

core usling a resin.

o . An 1nsulation cap structure for a rotating machine
according to any one of claims 2 to 5, wherein the tongues
are shaped such that when a coil'is wound around the
tongues with a needle, a rotational path of the needle

forms a substantially circular shape.

7. An 1insulation cap structure for a rotating machine
according to any one of claims 2 to 6, wherein the tongues

respectively 1include a magnetic pole.



CA 02413577 2007-12-10

3 . An 1insulation cap structure for a rotating machine

according to any one of claims 2 to 6, wherein the curved
edges would each contact the circular path such that

distances between contact polnts are equal.

10
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