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Description

[TECHNICAL FIELD]

[0001] The present invention relates to a resolver that
detects a rotational angle. In particular, it relates to a
structure of a stator that has a cover that protects a wind-
ing part and a connecting wire part of the resolver.

[BACKGROUND ART]

[0002] Fig. 1 shows an example of a configuration of
a conventional stator of a resolver provided with such a
cover of this type disclosed in Patent literature 1. In Fig.
1, reference numeral 1 denotes a ring-shaped stator
body, a plurality of magnetic poles 2 is formed to protrude
inwardly from the ring-shaped stator body 1, and a stator
winding 5 is wound around the plurality of magnetic poles
2 with first and second ring-shaped insulating plates 3
and 4 interposed therebetween. First and second ring-
shaped winding covers 7 and 8 are attached to the ring-
shaped stator body 1 on the opposite sides by potting of
resin 6 or adhesion and cover the stator winding 5.

[PRIOR ART LITERATURE]

[PATENT LITERATURE]

[0003] Patent literature 1: Japanese Patent Application
Laid-Open No. 2003-209946

[SUMMARY OF THE INVENTION]

[PROBLEMS TO BE SOLVED BY THE INVENTION]

[0004] Resolvers are used in various types of servo
mechanisms. Recently, in applications such as hybrid
vehicles, larger resolvers than conventional having an
outer diameter of around 250 mm have been required.
[0005] If the stator of such a large resolver is provided
with a cover, the cover is also large (has a large diameter).
However, the cover generally needs to be thin, and it has
been difficult to form a single-piece thin cover of a large
diameter in terms of productivity and performance.
[0006] More specifically, the cover is typically made of
resin, and it is not easy to manufacture, with a satisfactory
yield, such a cover of a large diameter that has sufficient
flatness and little warping and irregularities. Attachment
of a cover having warping and irregularities causes a
reaction force (internal stress) in the stator and therefore
has an adverse effect in terms of performance, strength
and lifetime.
[0007] An object of the present invention is to provide
a stator with high productivity and performance that has
a cover that can be manufactured with high precision and
satisfactory yield even when the stator is of a large re-
solver and can be easily attached to the stator.
[0008] EP1798526 discloses a ring-shaped stator for

a resolver with an insulating cover.

[MEANS TO SOLVE THE PROBLEMS]

[0009] According to a first aspect of the present inven-
tion, there is provided a stator of a resolver, comprising:
a core having an annular shape and a plurality of teeth
protruded from an inner circumferential surface or an out-
er circumferential surface of the core along a circumfer-
ence thereof; an insulator that has an annular shape and
covers a part of the core; windings wound around the
teeth with the insulator interposed therebetween; and a
cover that covers the windings and connecting wires that
are extensions of the windings, wherein the insulator
comprises winding parts around each of which the wind-
ings are wound, a connecting wire part having an annular
shape and on which the connecting wires are disposed,
a barrier wall provided on a side of the connecting wire
part opposite to the winding parts, a plurality of island
parts formed along a circumference thereof on a side of
the barrier wall opposite to the connecting wire part, and
a positioning projection part being formed on each of the
island parts, the cover is formed by a plurality of cover
sections arranged along a circumference thereof, each
of the cover sections has a protrusion part that corre-
sponds to one of the island parts, and the protrusion part
is welded and fixed to the one of the island parts, and
each of the cover sections is positioned with a positioning
recess formed in the protrusion part being fitted onto the
positioning projection part and a side wall thereof being
interposed between the barrier wall and the positioning
projection part.
[0010] According to a second aspect of the present
invention, there is provided a stator of a resolver, com-
prising: a core having an annular shape and a plurality
of teeth protruded from an inner circumferential surface
or an outer circumferential surface of the core along a
circumference thereof; an insulator that has an annular
shape and covers a part of the core; windings wound
around the teeth with the insulator interposed therebe-
tween; and a cover that covers the windings and con-
necting wires that are extensions of the windings, where-
in the insulator comprises winding parts around each of
which the windings are wound, a connecting wire part
having an annular shape and on which the connecting
wires are disposed, a plurality of island parts formed
along a circumference thereof on a side of the connecting
wire part opposite to the winding parts, and a connecting
boss being formed on the connecting wire part at a po-
sition corresponding to each of the winding parts, the
cover is formed by a plurality of cover sections arranged
along a circumference thereof, each of the cover sections
has a protrusion part that corresponds to one of the island
parts, and the protrusion part is welded and fixed to the
one of the island parts, and a part of each of the cover
sections located over the connecting wire part is in con-
tact with a tip end surface of the connecting boss.
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[EFFECTS OF THE INVENTION]

[0011] According to the present invention, the cover is
divided into sections. That is, the cover for the windings
and the connecting wires is formed by a plurality of cover
sections. Therefore, even if the stator has a large diam-
eter, a cover with high flatness can be manufactured with
high precision and satisfactory yield, and the problem
does not arise that attachment of the cover causes in the
stator an internal stress that has an adverse effect in
terms of performance, strength, lifetime and the like.
[0012] If the cover is divided into sections, another
problem would otherwise arise that the cover sections
are unstable and fall down during welding and fixing.
However, the present invention can prevent such falling
down and allows easy and satisfactory welding and fix-
ing.
[0013] In the respects, the present invention can pro-
vide a stator of a large diameter provided with a cover
that has high productivity and performance.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0014]

Fig. 1 is a cross-sectional view showing an example
of a configuration of a conventional stator;
Fig. 2 is a plan view of a stator according to a first
embodiment of the present invention;
Fig. 3 is a perspective view of the stator shown in
Fig. 2 viewed from above the stator;
Fig. 4 is a perspective view of the stator shown in
Fig. 2 viewed from below the stator;
Fig. 5A is a perspective view of a core of the stator
shown in Fig. 2;
Fig. 5B is a plan view of the core shown in Fig. 5A;
Fig. 6A is a plan view of the core and an insulator
integrated with each other by insert molding;
Fig. 6B is a bottom view of the core and the insulator
integrated with each other shown in Fig. 6A;
Fig. 7A is a partial enlarged view of a part C in Fig. 6A;
Fig. 7B is a view of the core and the insulator shown
in Fig. 7A viewed from the direction of the arrows E;
Fig. 7C is a cross-sectional view taken along the line
7C in Fig. 7A;
Fig. 7D is a cross-sectional view taken along the line
7D in Fig. 7A;
Fig. 8A is a view of the core and the insulator shown
in Fig. 6A viewed from the direction of the arrows D;
Fig. 8B is a partial enlarged view of a part E in Fig. 6A;
Fig. 8C is a partial enlarged view of a part F in Fig. 6A;
Fig. 9A is a plan view of a first cover section of the
stator shown in Fig. 2;
Fig. 9B is a front view of the first cover section shown
in Fig. 9A;
Fig. 9C is a bottom view of the first cover section
shown in Fig. 9A;
Fig. 9D is an enlarged cross-sectional view taken

along the line 9D in Fig. 9B;
Fig. 9E is a partial enlarged view of a part J in Fig. 9C;
Fig. 9F is a partial enlarged view of a part K in Fig. 9C;
Fig. 9G is an enlarged cross-sectional view taken
along the line 9G in Fig. 9E;
Fig. 10A is a plan view of a second cover section of
the stator shown in Fig. 2;
Fig. 10B is a front view of the second cover section
shown in Fig. 10A;
Fig. 10C is a bottom view of the second cover section
shown in Fig. 10A;
Fig. 10D is an enlarged cross-sectional view taken
along the line 10D in Fig. 10B;
Fig. 11A is a diagram for illustrating attachment of
the cover section of the stator shown in Fig. 2;
Fig. 11B is a diagram for illustrating attachment of
the cover section of the stator shown in Fig. 2;
Fig. 11C is a diagram for illustrating attachment of
the cover section of the stator shown in Fig. 2;
Fig. 12A is a plan view of a cover section of a stator
according to a second embodiment of the present
invention;
Fig. 12B is a front view of the cover section shown
in Fig. 12A;
Fig. 12C is a bottom view of the cover section shown
in Fig. 12A;
Fig. 12D is an enlarged cross-sectional view taken
along the line 12D in Fig. 12B;
Fig. 13A is a diagram for illustrating attachment of
the cover section of the stator according to the sec-
ond embodiment of the present invention;
Fig. 13B is a diagram for illustrating attachment of
the cover section of the stator according to the sec-
ond embodiment of the present invention;
Fig. 14A is a cross-sectional view of a caulking boss
32 shown in Fig. 11C fixed by welding;
Fig. 14B is a cross-sectional view of the caulking
boss fixed by welding in a case where a recess is a
countersink;
Fig. 15A is a diagram for illustrating an example of
a caulking boss of another shape;
Fig. 15B is a diagram showing a hole in the cover
section suitable for the caulking boss shown in Fig.
15A;
Fig. 16A is a plan view of a cover section of a stator
according to a fourth embodiment of the present in-
vention;
Fig. 16B is a front view of the cover section shown
in Fig. 16A;
Fig. 16C is a bottom view of the cover section shown
in Fig. 16A;
Fig. 16D is an enlarged cross-sectional view taken
along the line 16D in Fig. 16B;
Fig. 16E is a partial enlarged view of a part H in Fig.
16C;
Fig. 16F is a cross-sectional view taken along the
line 16F in Fig 16E; and
Fig. 17 is a plan view of a resolver comprising the
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stator shown in Fig. 2 and a rotor.

[DETAILED DESCRIPTION OF THE EMBODIMENTS]

[0015] In the following, embodiments of the present
invention will be described.
[0016] Figs. 2 to 4 show a stator of a resolver according
to a first embodiment of the present invention, and a sta-
tor 100 comprises a core 10, an insulator 20, windings
(hidden and not shown in Figs. 2 to 4), seven first cover
sections 40, a second cover section 50, and a harness
60. Figs. 5A and 5B show details of the core 10, and Figs.
6A, 6B, 7A to 7D and 8A to 8C show details of the insulator
20. Figs. 9A to 9G show details of the first cover section
40, and Figs. 10A to 10D show details of the second
cover section 50. First, a configuration of each compo-
nent will be described.
[0017] The core 10, which is made of a magnetic ma-
terial, has an annular shape as shown in Figs. 5A and
5B, and a plurality of teeth 11 is formed on the inner
circumferential surface thereof at regular angular inter-
vals in the circumferential direction. In this example, thirty
teeth 11 are formed at intervals of 12°.
[0018] The insulator 20 is integrated with the core 10
by insert molding. Figs. 6A and 6B show the core 10 and
the insulator 20 integrated with each other by insert mold-
ing, and Figs. 7A to 7D and 8A to 8C show essential parts
thereof in more detail.
[0019] As shown in Figs. 6A and 6B, the insulator 20
has an annular shape and covers a part of the core 10.
In this example, the insulator 20 is formed to cover both
an inner part of a front surface and an inner part of a back
surface of the core 10. The insulator 20 has winding parts
21, connecting wire parts 22a and 22b, barrier walls 23,
island parts 24 and 25, and a harness attachment part
26. The insulator 20 may be made of nylon, for example.
[0020] As shown in Figs. 7A and 7D, each winding part
21 is provided to surround a tooth 11, and windings (an
excitation winding and a detection winding) are wound
around the winding part 21. The inner end surface of
each tooth 11 (the tip end surface opposed to a rotor) is
exposed.
[0021] The connecting wire parts 22a and 22b are pro-
vided next to the winding parts 21 on a front surface 10a
and a back surface 10b of the core 10, respectively. The
connecting wire parts 22a and 22b, each of which has
an annular shape and is located on either outer side of
each winding part 21, are provided to accommodate con-
necting wires that are extensions of the windings. Basi-
cally, one of the connecting wire parts (the connecting
wire part 22a on the front surface 10a of the core 10, in
this example) is used to accommodate the connecting
wires.
[0022] As shown in Fig. 7A, a connecting boss 27 hav-
ing an elongated cylindrical shape is formed on the con-
necting wire part 22a for each winding part 21 (each tooth
11), and two connecting bosses 28 having a cylindrical
shape are further formed on the connecting wire part 22a

on the opposite sides of the connecting boss 27 in the
circumferential direction. Furthermore, a connecting
boss 29 having a substantially semi-cylindrical shape is
formed between adjacent winding parts 21. The connect-
ing bosses 27 to 29 are used as a hook for the connecting
wires or used for positioning of the connecting wires. In
this example, as shown in Fig. 6B, a connecting boss 31
having an elongated cylindrical shape is also formed for
each winding part 21 on the connecting wire part 22b on
the side of the back surface 10b of the core 10.
[0023] The barrier walls 23 are provided on the outer
circumferential surfaces of the connecting wire parts 22a
and 22b (that is, on the sides opposite to the winding
parts 21). The barrier walls 23 have a protruding streak-
like shape and are formed to surround the connecting
wire parts 22a and 22b. The barrier walls 23 have func-
tions of preventing a varnish which is applied to the wind-
ings wound around the winding part 21 and with which
the windings wound around the winding part 21 is im-
pregnated from flowing to the outer circumferences and
of protecting the connecting wires.
[0024] The island parts 24 and 25 are formed to pro-
trude in the radial direction and are in contact with the
core 10 on the outer side of the barrier walls 23 (on the
sides opposite to the connecting wire parts 22a and 22b).
The island parts 24 have a larger circumferential length
than the island parts 25 and are formed at intervals of
90° in the circumferential direction. Although four island
parts 24 are formed on the side of the back surface 10b
of the core 10, only three island parts 24 are formed on
the side of the front surface 10a of the core 10, and the
harness attachment part 26 is formed at the position of
the missing island part 24, as shown in Fig. 6A. Although
details of the harness attachment part 26 are not shown
in this example, the harness attachment part 26 is formed
to protrude from the outer circumferential surface of the
core 10 and to stride the core 10 to the back surface 10b
of the core 10.
[0025] The island parts 25 are formed on the opposite
sides of each island part 24 in the circumferential direc-
tion. Supposing that the insulator 20 is divided into four
regions having a central angle of 90° as shown by the
alternate long and short dash line in Figs. 6A and 6B,
there are one island part 24 and two island parts 25 on
each of the front surface 10a and the back surface 10b
of the core 10 in each region, except for the front surface
10a of the core 10 on which the harness attachment part
26 is formed. The one island part 24 is located at the
middle of an arc of the region, and the two island parts
25 are located at the opposite ends of the arc of the re-
gion. The two island parts 25 are also formed at the op-
posite ends of the arc of the region in which the harness
attachment part 26 is located on the front surface 10a of
the core 10.
[0026] In this example, as shown in Figs. 8A and 8B,
each island part 25 has two caulking bosses 32 having
a cylindrical shape, and a positioning projection part 33
is formed between the two caulking bosses 32. The po-
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sitioning projection part 33 has a rectangular profile and
has a smaller height than the caulking bosses 32.
[0027] As shown in Fig. 8C, each island part 24 also
has a positioning projection part 34, and two caulking
bosses 32 are formed on each of the opposite sides of
the positioning projection part 34 in the circumferential
direction. The positioning projection part 34 has a wider
rectangular profile than the positioning projection part 33
and has a height equal to the height of the positioning
projection part 33. As shown in Fig. 6A, two caulking
bosses 35 are formed at each of the opposite ends of
the harness attachment part 26 in the width direction.
[0028] As shown in Figs. 9A and 10A, the cover sec-
tions 40 and 50 each have the shape of an arc having a
central angle of 90° and are made of resin. In this exam-
ple, the cover sections 40 and 50 are made of nylon, as
with the insulator 20.
[0029] As shown in Figs. 9A to 9G, the cover section
40 comprises a top plate part 41 having the shape of an
arc having a central angle of 90°, a side wall 42 provided
along the outer circumference of the top plate part 41,
and protrusion parts 43 and 44 formed on the outer cir-
cumferential surface of the side wall 42 so as to protrude
in the radial direction. The protrusion part 43 is located
at the middle in the circumferential direction of the cover
section 40, and the protrusion parts 44 are located at the
opposite ends of the cover section 40 in the circumfer-
ential direction. The protrusion parts 43 and 44 are
formed with shapes corresponding to the shapes of and
at positions corresponding to the positions of the island
parts 24 and 25 in the region having a central angle of
90° of the insulator 20, respectively.
[0030] A positioning recess 45 is formed in the lower
surface of the protrusion part 43, and two through-holes
46 are formed on each of the opposite sides of the posi-
tioning recess 45 in the circumferential direction. Simi-
larly, a positioning recess 47 is formed in the lower sur-
face of the protrusion part 44, and a through-hole 46 is
formed on each of the opposite sides of the positioning
recess 47 in the circumferential direction. The positioning
recesses 45 and 47 are formed at positions correspond-
ing to the positions of the positioning protrusion parts 34
and 33 of the insulator 20, and the holes 46 are formed
at positions corresponding to the positions of the caulking
bosses 32 of the insulator 20. As shown in Fig. 9G, a
counterbore-like recess 48 is formed around each hole
46 in the upper surface of the protrusion parts 43 and 44.
[0031] The cover section 50 has the shape shown in
Figs. 10A to 10D. The cover section 50 comprises a top
plate part 51 having the shape of an arc having a central
angle of 90°, a side wall 52 provided along the outer cir-
cumference of the top plate part 51, protrusion parts 53
formed on the outer circumferential surface of the side
wall 52 so as to protrude in the radial direction, and a
harness cover part 54. The protrusion parts 53 are locat-
ed at the opposite ends of the cover section 50 in the
circumferential direction, and the harness cover part 54
is formed between the protrusion parts 43.

[0032] The protrusion parts 53 are formed with a shape
corresponding to the shape of and at positions corre-
sponding to the positions of the island parts 25 in the
region having a central angle of 90° of the insulator 20
in which the harness attachment part 26 is formed, and
have the same configuration as the protrusion parts 44
of the cover section 40. That is, a positioning recess 55,
which is the same as the positioning recess 47 of the
protrusion part 44 of the cover section 40, and two holes
57 provided with a recess 56, which are the same as the
two holes 46 provided with the recess 48 of the protrusion
part 44 of the cover section 40, are formed in the protru-
sion part 53.
[0033] The harness cover part 54 is formed at a posi-
tion corresponding to the position of the harness attach-
ment part 26 of the insulator 20 so as to protrude in the
radial direction from the outer circumference of the top
plate part 51, and is shaped to cover the harness attach-
ment part 26. Two holes 58 are formed at each of the
opposite ends in the width direction of the harness cover
part 54 at positions corresponding to the positions of the
caulking bosses 35 of the harness attachment part 26,
and a recess 59 is formed around each hole 58 in the
upper surface of the harness cover part 54. The hole 58
provided with the recess 59 have the same shape as the
hole 57 provided with the recess 56 of the protrusion part
53.
[0034] As described above, in this example, the cover
for the winding wound around each tooth 11 and the con-
necting wires that are extensions of the windings is not
formed by a single piece but by the cover sections 40
and 50 arranged in the circumferential direction. The cov-
er is divided into four sections in the circumferential di-
rection, the cover on the side of the front surface 10a of
the core 10 is formed by three cover sections 40 and one
cover section 50, and the cover on the side of the back
surface 10b of the core 10 is formed by four cover sec-
tions 40.
[0035] The cover sections 40 and 50 are attached by
welding, and the cover sections 40 are fixed with the pro-
trusion parts 43 and 44 positioned at the island parts 24
and 25 of the insulator 20. The cover section 50 is fixed
with the protrusion parts 53 positioned at the island parts
25 of the insulator 20, and the harness cover part 54 is
fixed to the harness attachment part 26 of the insulator
20.
[0036] Figs. 11A to 11C show how the protrusion part
44 of the cover section 40 is positioned and fixed at the
island part 25 of the insulator 20. In Figs. 11A to 11C,
the windings and the connecting wires are not shown
(the same holds true for Figs. 13A and 13B described
later).
[0037] As shown in Figs. 11A and 11B, the positioning
recess 47 formed in the protrusion part 44 is fitted onto
and positioned at the positioning projection part 33
formed on the island part 25, and the two caulking bosses
32 formed on the island part 25 are inserted into the holes
46 of the protrusion part 44. In this process, as shown in
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Fig. 11B, the side wall 42 of the cover section 40 is in-
terposed between the barrier wall 23 of the insulator 20
and the positioning projection part 33.
[0038] Fixing by welding is achieved by ultrasonic
welding. An ultrasonic wave is applied to a tip end of the
caulking boss 32 to make the tip end molten, and the
molten material fills in the recess 48 formed around the
hole 46 and hardens there as shown in Fig. 11C, thereby
fixing the protrusion part 44 to the island part 25.
[0039] As with the protrusion part 44, the protrusion
part 43 of the cover section 40 is positioned by fitting the
positioning recess 45 onto the positioning projection part
34 formed on the island part 24 of the insulator 20, and
is then fixed to the island part 24 by making the tip ends
of the caulking bosses 32 of the island part 24 inserted
in the four holes 46 molten by ultrasonic wave application
and the molten material filling the recesses 48 around
the holes 46 and hardening there. In this part also, the
side wall 42 of the cover section 40 is interposed between
the barrier wall 23 and the positioning protrusion part 34
of the insulator 20.
[0040] As described above, the cover section 40 is po-
sitioned at three points, the side wall 42 is interposed at
three points between different parts of the insulator 20,
and the cover section 40 is fixed by a total of eight caulk-
ing bosses 32. In this way, three cover sections 40 are
attached on the side of the front surface 10a of the core
10, and four cover sections 40 are attached on the side
of the back surface 10b of the core 10.
[0041] As with the protrusion part 44 of the cover sec-
tion 40, the protrusion part 53 of the cover section 50 is
positioned by fitting the positioning recess 55 onto the
positioning projection part 33 of the insulator 20, and is
then fixed to the island part 25 by making the tip ends of
the caulking bosses 32 inserted in the two holes 57 mol-
ten by ultrasonic wave application and the molten mate-
rial filling the recesses 56 formed around the holes 57
and hardening there. In this process, the side wall 52 is
interposed between the barrier wall 23 of the insulator
20 and the positioning projection part 33.
[0042] The harness cover part 54 is fixed to the harness
attachment part 26 by inserting the caulking bosses 35
of the harness attachment part 26 into the four holes 58,
making the tip ends of the caulking bosses 35 molten by
ultrasonic wave application, and the molten material fill-
ing the recesses 59 formed around the holes 58 and hard-
ening there.
[0043] As described above, the cover section 50 is po-
sitioned at two points, the side wall 52 is interposed at
two points between different parts of the insulator 20, and
the cover section 50 is fixed by a total of eight caulking
bosses 32 and 35.
[0044] As described above, the cover sections 40 and
50 are positioned by fitting the positioning recesses 45,
47 and 55 onto the positioning protrusion parts 34 and
33 of the insulator 20. To prevent occurrence of an inter-
nal stress or deformation during the fitting, the positioning
recesses are fitted onto the positioning protrusion parts

in such a manner that a slight gap is formed therebetween
and the positioning protrusion parts are fitted into the
positioning recesses to a modest depth. Therefore, the
cover section 40, in particular, would fall down because
of a force that occurs because of the shape of the cover
section 40 when the cover section 40 is mounted on the
insulator 20, if fitting the positioning recesses 45 and 47
onto the positioning projection parts 34 and 33 is the only
means to prevent the cover section 40 from falling down.
In this example, however, since the side wall 42 is inter-
posed between different parts of the insulator 20, such
falling down can be prevented. Therefore, when the cover
section 40 is mounted on the insulator 20, the cover sec-
tion 40 does not fall down (does not move) and is securely
positioned, so that fixing by welding can be satisfactorily
achieved without using any jig or the like. The cover sec-
tion 50 is unlikely to fall down because of the shape there-
of when the cover section 50 is mounted on the insulator
20.
[0045] As described above, in this example, the cover
is not formed by a single annular piece but is formed by
cover sections arranged in the circumferential direction.
Therefore, even if the resolver is large, and a cover of a
large diameter (a large cover) is required, the cover can
have higher flatness and less warping and irregularities
than a single-piece annular cover, and the yield is im-
proved.
[0046] Since the yield is improved, and the cover has
a sufficient flatness, the problem that attachment of the
cover causes an internal stress in the stator can be avoid-
ed.
[0047] Since the cover is divided into sections, a prob-
lem would otherwise occur that the cover section is un-
stable and falls down when the cover section is mounted
on the insulator, although an annular cover can be stably
mounted on the insulator and can be immediately fixed
by welding. However, such falling down is prevented by
adopting the configuration described above.
[0048] In these respects, a stator having high produc-
tivity and performance can be provided even for a large
resolver.
[0049] Next, a stator according to a second embodi-
ment of the present invention will be described.
[0050] Figs. 12A to 12D show a configuration of a cover
section 40’ according to the second embodiment. The
cover section 40’ differs from the cover section 40 ac-
cording to the first embodiment in that the positioning
recess 47 is omitted in the two protrusion parts 44. Al-
though the positioning recess 45 is formed in the protru-
sion part 43.
[0051] In this example, the cover section 40’ mounted
on an insulator 20’ is not prevented from falling down by
interposing the side wall 42 between different parts of an
insulator 20’ but using connecting bosses 27 to 29. Figs.
13A and 13B show how this is achieved.
[0052] As shown in Figs. 13A and 13B, when the cover
section 40’ is mounted on the insulator 20’, the inner sur-
face of the top plate part 41 of the cover section 40’ lo-
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cated over the connecting wire part 22a of the insulator
20’ is in contact with tip end surfaces of the connecting
bosses 27 to 29. That is, in this example, the connecting
bosses 27 to 29 support the cover section 40’ and prevent
the cover section 40’ from falling down, and the connect-
ing bosses 27 to 29 have a height with which the tip end
surfaces of the connecting bosses 27 to 29 are in contact
with the inner surface of the top plate part 41 of the cover
section 40’.
[0053] Although not shown, a cover section corre-
sponding to the cover section 50 according to the first
embodiment that is attached in the region where the har-
ness attachment part 26 of the insulator 20’ is located
also does not have the positioning recesses 55 in the two
protrusion parts 53. The island part 25 of the insulator
20’ does not have the positioning projection part 33.
[0054] As an arrangement to prevent the cover section
from falling down, such an arrangement can also be used.
As in the first embodiment, the cover section is fixed by
welding of the caulking bosses 32 (35).
[0055] As shown in Fig. 14A, fixing by welding of the
caulking bosses 32 (35) is achieved by making the tip
ends of the caulking bosses 32 molten by ultrasonic wave
application and the molten material filling the recesses
48 of the cover section 40 and hardening there. An upper
surface 32a of the material filling the recess 48 is pref-
erably at the same level as an upper surface 44a of the
protrusion part 44 of the cover section 40 or slightly lower
than the upper surface 44a as shown in Fig. 14A. Setting
the upper surface 32a of the filling material at this level
can minimize the possibility that an external force is ex-
erted on the welded part.
[0056] Fig. 14B shows another example of the shape
of the recess 48. In this example, a recess 48’ having the
shape of a countersink is shown. The recess may have
this shape shown in Fig. 14B.
[0057] In the examples described above, the caulking
bosses 32 (35) have a cylindrical shape. However, the
present invention is not limited to this implementation,
and the caulking bosses 32 (35) may have a prism-like
shape. Alternatively, a caulking boss 32’ having the
shape of an elliptic cylinder shown in Fig. 15A is also
possible. The caulking boss 32’ has a larger cross sec-
tional area and has a higher strength accordingly. Fig.
15B shows shapes of a hole 46’ and a recess 48" suitable
for the caulking boss 32’ shown in Fig. 15A.
[0058] Next, a stator according to a third embodiment
of the present invention will be described.
[0059] In this example, the caulking bosses of the in-
sulator have the shape of an elliptic cylinder as with the
caulking bosses 32’ shown in Fig. 15A, and recesses
having the shape of an elliptic cylinder suitable for the
caulking bosses having the shape of an elliptic cylinder
are formed at positions corresponding to the positions of
the caulking bosses of the protrusion part and the har-
ness cover part of the cover section.
[0060] Fixing of the protrusion parts and the harness
cover part of the cover section to the island parts and the

harness attachment part of the insulator is achieved by
inserting the caulking bosses of the insulator into the re-
cesses of the cover section and welding the caulking
bosses to the recesses. The tip end surfaces of the caulk-
ing bosses and the bottom surfaces of the recesses are
used as welding surfaces and the caulking bosses and
the recesses are welded to each other at the welding
surfaces. In this example, the height of the caulking boss
is set to be lower than the height of the caulking boss 32’
shown in Fig. 15A.
[0061] Next, a stator according to a fourth embodiment
of the present invention will be described.
[0062] In this example, the cover section is not at-
tached to the insulator by welding of the calking bosses
but by welding the positioning projection parts of the in-
sulator to the positioning recesses of the cover section.
Figs. 16A to 16F show a configuration of a cover section
40" according to this fourth embodiment, and the protru-
sion parts 43 and 44 do not have the holes 46 and the
recesses 48, and only positioning recesses 45’ and 47’
are formed.
[0063] As shown in Figs. 16E and 16F, which show
details of the positioning recess 45’, the positioning re-
cess 45’ (47’) has a plurality of sharp ridges 45b formed
on a bottom surface 45a thereof. The bottom surface 45a
and a top surface of the positioning projection part 34 of
the insulator 20 are used as welding surfaces, and the
positioning recess and the positioning projection part are
welded to each other at the welding surfaces. In this case,
the caulking bosses 32 of the insulator 20 are unneces-
sary.
[0064] In this way, the cover section can be attached
to the insulator without using the caulking bosses 32.
[0065] Although various embodiments of the present
invention have been described above, fixing by welding
of the cover section can be achieved by heat welding or
the like instead of the ultrasonic welding. However, the
ultrasonic welding is superior to the heat welding or the
like in that the high energy can eliminate the bonding
interface to ensure secure integration.
[0066] Application of the ultrasonic wave occurs at the
island parts and the harness attachment part of the in-
sulator and therefore has less effect on the windings and
the connecting wires. In the first embodiment, the tip end
surfaces of the connecting bosses and the top plate part
of the cover section can be spaced apart from each other,
the ultrasonic vibration can be more effectively shielded.
[0067] Fixing by welding of the caulking bosses re-
quires a small ultrasonic horn. Since the ultrasonic horn
is small, an ultrasonic wave at high frequency can be
used. In addition, the target of application of the ultrasonic
wave is small, and the high frequency has an effect of
limiting the range of vibration transmission. Therefore,
the applied ultrasonic wave can be confined to a narrower
range. This allows the connecting bosses to be used to
support the cover sections and prevent the cover sec-
tions from falling down as described in the second em-
bodiment.
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[0068] In the example described above, the annular
cover is divided into four regions in the circumferential
direction and is formed by four cover sections. However,
the number of regions into which the cover is divided in
the circumferential direction is not limited to four. Further-
more, each cover section has only to have at least one
protrusion part for welding. Depending on the application
or usage, the cover sections on the side where no con-
necting wire is disposed can be omitted.
[0069] Fig. 17 shows a configuration of a resolver
formed by the stator 100 according to the first embodi-
ment shown in Figs. 2 to 4 and a rotor 200 assembled
into the stator 100. Illustration of a rotating shaft to which
the rotor 200 is attached is omitted. The present invention
can be applied not only to such a resolver in which the
rotor 200 is disposed inside the stator 100 but also to a
resolver in which teeth are formed on the outer circum-
ferential surface of the core of the stator and the rotor is
disposed outside the stator.

Claims

1. A stator of a resolver, comprising:

a core having an annular shape and a plurality
of teeth protruded from an inner circumferential
surface or an outer circumferential surface of
the core along a circumference thereof;
an insulator that has an annular shape and cov-
ers a part of the core;
windings wound around the teeth with the insu-
lator interposed therebetween; and
a cover that covers the windings and connecting
wires that are extensions of the windings,
wherein the insulator comprises winding parts
around each of which the windings are wound,
a connecting wire part having an annular shape
and on which the connecting wires are disposed,
a barrier wall provided on a side of the connect-
ing wire part opposite to the winding parts, a
plurality of island parts formed along a circum-
ference thereof on a side of the barrier wall op-
posite to the connecting wire part, and a posi-
tioning projection part being formed on each of
the island parts,
the cover is formed by a plurality of cover sec-
tions arranged along a circumference thereof,
each of the cover sections has a protrusion part
that corresponds to one of the island parts, and
the protrusion part is welded and fixed to the one
of the island parts, and
each of the cover sections is positioned with a
positioning recess formed in the protrusion part
being fitted onto the positioning projection part
and a side wall thereof being interposed be-
tween the barrier wall and the positioning pro-
jection part.

2. The stator of a resolver according to claim 1, wherein
a top surface of the positioning projection part and
a bottom surface of the positioning recess are used
as welding surfaces for the welding and fixing.

3. A stator of a resolver, comprising:

a core having an annular shape and a plurality
of teeth protruded from an inner circumferential
surface or an outer circumferential surface of
the core along a circumference thereof;
an insulator that has an annular shape and cov-
ers a part of the core;
windings wound around the teeth with the insu-
lator interposed therebetween; and
a cover that covers the windings and connecting
wires that are extensions of the windings,
wherein the insulator comprises winding parts
around each of which the windings are wound,
a connecting wire part having an annular shape
and on which the connecting wires are disposed,
a plurality of island parts formed along a circum-
ference thereof on a side of the connecting wire
part opposite to the winding parts, and a con-
necting boss being formed on the connecting
wire part at a position corresponding to each of
the winding parts,
the cover is formed by a plurality of cover sec-
tions arranged along a circumference thereof,
each of the cover sections has a protrusion part
that corresponds to one of the island parts, and
the protrusion part is welded and fixed to the one
of the island parts, and
a part of each of the cover sections located over
the connecting wire part is in contact with a tip
end surface of the connecting boss.

4. The stator of a resolver according to claim 1 or 3,
wherein a caulking boss is formed on each of the
island parts,
a hole is formed in the protrusion part, and
the welding and fixing is achieved by making a tip
end of the caulking boss inserted in the hole molten
and the molten material filling a recess formed
around the hole and hardening there.

5. The stator of a resolver according to claim 1 or 3,
wherein a caulking boss is formed on the each of
island parts,
a recess into which the caulking boss is to be inserted
is formed in the protrusion part, and
a tip end surface of the caulking boss and a bottom
surface of the recess are used as welding surfaces
for the welding and fixing.

6. The stator of a resolver according to any one of
claims 1 to 5, wherein the welding and fixing is
achieved by ultrasonic welding.
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7. A resolver that has the stator according to any one
of claims 1 to 6.

Patentansprüche

1. Stator eines Koordinatenwandlers, der umfasst:

einen Kern mit einer ringförmigen Form und
mehreren Zähnen, die von einer inneren Um-
fangsfläche oder einer äußeren Umfangsfläche
des Kerns entlang einer Peripherie davon vor-
springen;
einen Isolator, der eine ringförmige Form auf-
weist und einen Teil des Kerns bedeckt;
Wicklungen, die rings um die Zähne gewickelt
sind, wobei der Isolator dazwischen eingefügt
ist; und
eine Abdeckung, die die Wicklungen und Ver-
bindungsdrähte, die Verlängerungen der Wick-
lungen sind, abdeckt,
wobei der Isolator Wicklungsteile, um die herum
jeweils die Wicklungen gewickelt sind, ein Ver-
bindungsdrahtteil mit einer ringförmigen Form,
auf welchem die Verbindungsdrähte angeord-
net sind, eine Sperrwand, die auf einer Seite des
Verbindungsdrahtteils gegenüber den Wick-
lungsteilen bereitgestellt ist, mehrere Inselteile,
die entlang einer Peripherie davon auf einer Sei-
te der Sperrwand gegenüber dem Verbindungs-
drahtteil gebildet sind, und ein Positionierungs-
vorsprungsteil, das an jedem der Inselteile ge-
bildet ist, umfasst,
die Abdeckung durch mehrere Abdeckbereiche
gebildet ist, die entlang einer Peripherie davon
angeordnet sind,
jeder der Abdeckbereiche ein Vorsprungsteil
aufweist, das einem der Inselteile entspricht,
und das Vorsprungsteil an dem einen der In-
selteile verschweißt und fixiert ist, und
jeder der Abdeckbereiche mit einer in dem Vor-
sprungsteil gebildeten Positionieraussparung
positioniert ist, die auf das Positioniervor-
sprungsteil aufgebracht ist, und eine Seiten-
wand davon zwischen die Sperrwand und das
Positioniervorsprungsteil eingefügt ist.

2. Stator eines Koordinatenwandlers nach Anspruch 1,
wobei eine Oberseite des Positioniervorsprungteils
und eine Unterseite der Positionieraussparung als
Schweißflächen zum Verschweißen und Fixieren
benutzt werden.

3. Stator eines Koordinatenwandlers, der umfasst:

einen Kern mit einer ringförmigen Form und
mehreren Zähnen, die von einer inneren Um-
fangsfläche oder einer äußeren Umfangsfläche

des Kerns entlang einer Peripherie davon vor-
springen;
einen Isolator, der eine ringförmige Form auf-
weist und einen Teil des Kerns abdeckt;
Wicklungen, die um die Zähne gewickelt sind,
wobei der Isolator dazwischen eingefügt ist; und
eine Abdeckung, die die Wicklungen und Ver-
bindungsdrähte, die Verlängerungen der Wick-
lungen sind, abdeckt,
wobei der Isolator Wicklungsteile, um die jeweils
Wicklungen gewickelt sind, ein Verbindungs-
drahtteil mit einer ringförmigen Form, an dem
Verbindungsdrähte angeordnet sind, mehrere
Inselteile, die entlang einer Peripherie davon auf
einer Seite des Verbindungsdrahtteils gegenü-
ber den Wicklungsteilen gebildet sind, und eine
Verbindungsnabe, die an dem Verbindungs-
drahtteil an einer Position gebildet ist, die jedem
der Wicklungsteile entspricht, umfasst,
die Abdeckung durch mehrere Abdeckbereiche
gebildet ist, die entlang einer Peripherie davon
angeordnet sind,
jeder der Abdeckbereiche ein Vorsprungsteil
aufweist, das einem der Inselteile entspricht,
und das Vorsprungsteil an dem einen der In-
selteile verschweißt und fixiert ist, und
ein Teil von jedem der Abdeckbereiche, die sich
über dem Verbindungsdrahtteil befinden, mit ei-
ner Spitzenendfläche der Verbindungsnabe in
Kontakt steht.

4. Stator eines Koordinatenwandlers nach Anspruch 1
oder 3, wobei eine Abdichtnabe an jedem der In-
selteile gebildet ist,
ein Loch in dem Vorsprungsteil gebildet ist, und
das Verschweißen und Fixieren erreicht wird, indem
ein in das Loch eingeführte Spitzenende der Abdicht-
nabe geschmolzen wird, und das geschmolzene Ma-
terial eine Aussparung füllt, die rund um das Loch
gebildet ist, und dort aushärtet.

5. Stator eines Koordinatenwandlers nach Anspruch 1
oder 3, wobei eine Abdichtnabe an jedem der In-
selteile gebildet ist,
eine Aussparung, in die das Abdichtmaterial einzu-
fügen ist, in dem Vorsprungsteil gebildet ist, und
eine Oberfläche des Spitzenendes der Abdichtnabe
und eine Unterseite der Aussparung als Schweißflä-
chen zum Verschweißen und Fixieren benutzt wer-
den.

6. Stator eines Koordinatenwandlers nach einem der
Ansprüche 1 bis 5, wobei das Verschweißen und
Fixieren durch Ultraschallschweißen erreicht wird.

7. Koordinatenwandler, der den Stator nach einem der
Ansprüche 1 bis 6 aufweist.
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Revendications

1. Stator de résolveur, comprenant
un noyau ayant une forme annulaire et une pluralité
de dents en saillie depuis une surface circonféren-
tielle interne ou une surface circonférentielle externe
du noyau le long de sa circonférence ;
un isolant qui a une forme annulaire et recouvre une
partie du noyau;
des bobinages enroulés autour des dents, l’isolant
étant interposé entre eux ; et
un cache qui recouvre les bobinages et des fils de
connexion qui sont des extensions des bobinages,
l’isolant comprenant des parties d’enroulement
autour desquelles chacun des bobinages est enrou-
lé, une partie fil de connexion ayant une forme an-
nulaire et sur laquelle les fils de connexion sont dis-
posés, une paroi barrière située sur un côté de la
partie fil de connexion opposé aux parties d’enrou-
lement, une pluralité de parties îlots formées le long
de sa circonférence sur un côté de la paroi barrière
opposé à la partie fil de connexion et une partie saillie
de positionnement étant formée sur chacune des
parties îlots,
le cache étant formé par une pluralité de sections de
cache agencées le long de sa circonférence,
chacune des sections de cache comportant une par-
tie saillie qui correspond à l’une des parties îlots, et
la partie saillie étant soudée et fixée à l’une des par-
ties îlots, et
chacune des sections de cache étant disposée avec
un évidement de positionnement, formé dans la par-
tie saillie, étant ajusté sur la partie saillie de position-
nement et sa paroi latérale étant interposée entre la
paroi barrière et la partie saillie de positionnement.

2. Stator de résolveur selon la revendication 1, dans
lequel une surface supérieure de la partie saillie de
positionnement et une surface inférieure de l’évide-
ment de positionnement sont utilisées comme sur-
faces de soudage pour le soudage et la fixation.

3. Stator de résolveur, comprenant
un noyau ayant une forme annulaire et une pluralité
de dents en saillie depuis une surface circonféren-
tielle interne ou une surface circonférentielle externe
du noyau le long de sa circonférence ;
un isolant qui a une forme annulaire et recouvre une
partie du noyau;
des bobinages enroulés autour des dents, l’isolant
étant interposé entre eux ; et
un cache qui recouvre les bobinages et les fils de
connexion qui sont des extensions des bobinages,
l’isolant comprenant des parties d’enroulement
autour desquelles chacun des bobinages est enrou-
lé, une partie fil de connexion ayant une forme an-
nulaire et sur laquelle les fils de connexion sont dis-
posés, une pluralité de parties îlots formées le long

de sa circonférence sur un côté de la partie fil de
connexion opposé aux parties d’enroulement, et un
bossage de connexion étant formé sur la partie fil de
connexion en une position correspondant à chacune
des parties d’enroulement,
le cache étant formé par une pluralité de sections de
cache agencées le long de sa circonférence,
chacune des sections de cache comportant une par-
tie saillie qui correspond à l’une des parties îlots, et
la partie saillie étant soudée et fixée à l’une des par-
ties îlots, et
une partie de chacune des sections de cache situées
sur la partie fil de connexion étant en contact avec
une surface d’extrémité terminale du bossage de
connexion.

4. Stator de résolveur selon la revendication 1 ou 3,
dans lequel un bossage d’étanchéité est formé sur
chacune des parties îlots,
un trou est formé dans la partie saillie, et
le soudage et la fixation sont réalisés en mettant en
fusion une extrémité terminale du bossage d’étan-
chéité et le matériau fondu remplissant un évidement
formé autour du trou et y durcissant.

5. Stator de résolveur selon la revendication 1 ou 3,
dans lequel un bossage d’étanchéité est formé sur
chacune des parties îlots,
un évidement dans lequel le bossage d’étanchéité
doit être inséré est formé dans la partie saillie, et
une surface d’extrémité terminale du bossage
d’étanchéité et une surface inférieure de l’évidem-
ment sont utilisées comme surfaces de soudage
pour le soudage et la fixation.

6. Stator de résolveur selon l’une quelconque des re-
vendications 1 à 5, dans lequel le soudage et la fixa-
tion sont réalisés par soudage par ultrasons.

7. Résolveur comportant le stator selon l’une quelcon-
que des revendications 1 à 6.
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