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12 ABSTRACT

An electric motor is provided with a rotator and a 

stator 110 disposed on an outer diameter side of the 

rotator. The stator 110 includes a cylindrical stator iron 

core 50 provided with a plurality of teeth 62 radially 

projecting from an inner circumferential side of an annular 

yoke 61 toward a center, insulators 40 made of an 

insulation material disposed on both ends of the stator 

iron core 50 in an axial direction, and lead wire wound 

around the teeth 62 via the insulators 40. First grooves 

31 to 39 disposed on an inner circumferential side of the 

insulator 40 and second grooves 51 to 59 disposed on an 

inner circumferential side of the stator iron core are 

formed to communicate with each other. A part of a 

connection line connecting the windings with each other is 

embedded in the first grooves and the second grooves.
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ORIGINAL COMPLETE SPECIFICATION 
STANDARD PATENT

Invention Title

Electric motor

The following statement is a full description of this invention, including the best method of 
performing it known to me/us;-
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CROSS-REFERENCE TO RELATED APPLICATION

The present application claims priority to and 

incorporates by reference the entire contents of Japanese 

Patent Application No. 2011-289180 filed in Japan on 

December 28, 2011.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an electric motor 

that includes teeth of a stator around which a winding is 

wound by a parallel winding.

2. Description of the Related Art

Conventionally, when lead wire is wound around a 

winding body portion of an insulator of a stator of an 

electric motor, the winding is required to start from the 

end of the winding body portion in order that the lead wire 

of the second row from the regular winding is placed 

between the lines of the first row with a good alignment. 

Particularly, in recent years, due to the requirement of 

the domestic AEPF (Annual. Energy Performance Factor), in 

addition to the rated condition, the relative importance of
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the performance improvement of the intermediate condition 

becomes large. Accordingly, in order to address this 

situation, it is essential to make higher a space factor of 

the winding of the electric motor. Thus, the higher space 

factor of the winding can be realized by increasing the 

number of turning, increasing the inductance, and by 

decreasing harmonic components. This, in turn, addresses 

the above-mentioned requirement of AEPF. Therefore, the 

winding structure needs to be improved.

Then, on an inner circumferential face of a yoke of a 

stator of a conventional electric motor, a plurality of 

teeth projecting in a radial direction are formed, and a 

winding is wound around respective teeth so as to configure 

an armature coil. This armature coil is wound around such 

that the winding is started at a brim portion on one side 

of a tubular portion of an insulator, and after wound a few 

turns, is ended at an end portion in the radial direction 

on the other side opposite to the winding start portion. 

However, the armature coil makes contact with each other at 

the winding start portion and the winding end portion over 

the portion of several turns so that the insulation of the 

armature coil against high voltage becomes weak. 

Accordingly, sufficient insulation has to be provided for 

the armature coil, for example, by inserting an insulator 

sheet in the contacting portion, or by forming the coil in

2
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2001-178059 discloses the insulator disposed on the teeth 

that is made of the tubular portion and the brim portions 

formed on both ends of the tubular portion. An L-shaped 

groove is formed on the winding start potion of the coil on 

one brim portion, and the coil of the winding, start is 

embedded in the groove so as to prevent the coils from 

making contact with each other.

The armature of the conventional electric motor 

described in the Patent Publication No. 2001-178059 is 

configured such that a groove is formed at the brim portion 

on one side of the tubular portion of the insulator (namely, 

teeth of the insulator), and the winding start portion of 

the coil is embedded in the groove. With this, it becomes 

possible to improve the insulation performance of the 

armature coil without inserting an insulator sheet into the 

contacting portion of an armature coil, or inserting the 

armature coil through a tube. However, the Patent 

Publication No. 200.1-178059 does not disclose whether or. 

not the winding configuration of the coil (lead wire) is 

supposed to include parallel winding. Even when the 

parallel winding is supposed in the Patent Publication No. 

2001-178059, the characteristic solving means is described 

as "an insulator 15 is configured by a tubular portion 12 

and brim portions 13, 14 formed on both ends of this

3
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12 tubular portion 12, and an L-shaped groove 17 is formed on 

the winding start portion of the armature coil 16 at one 

brim portion 13 (abstract of the Patent Publication No. 

2001-178059)." Therefore, in the Patent Publication No. 

2001-178059, the contact between the winding start portion 

and the winding end portion of the armature coil can be 

prevented. However, in the case that the parallel winding 

is adopted for the winding structure, when the lead wire is 

used including the jumper and the folded line (described in 

detail later) and is wound around as the winding, the 

folded line and the winding are overlapped with each other. 

This deteriorates the alignment, the irregularity of the 

winding deteriorates the alignment of the following rows, 

and the space factor of the winding lowers. The Patent 

Publication No. 2001-178059 could not solve these problems.

For the foregoing reasons, there is a need for an 

electric motor that can provide a less irregularity of 

winding and a high space factor when lead wire is wound 

around a plurality of teeth via an insulator to make a 

stator.

SUMMARY OF THE INVENTION

The present invention is directed to an electric motor 

that satisfies the need.

One aspect of the present invention relates to the

4
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12 electric motor. The electric motor includes a rotator and 

a stator disposed on an outer diameter side of the rotator. 

The stator includes a cylindrical stator iron core provided 

with a plurality of teeth radially projecting from an inner 

circumferential side of an annular yoke toward a center; 

insulators made of an insulation material disposed on both 

ends of the stator iron core in an axial direction; and 

windings wound around the teeth via the insulators. The 

insulator includes a first groove disposed on an inner 

circumferential side thereof along an axial direction. The 

stator iron core includes a second groove disposed on an 

inner circumferential side thereof along the axial 

direction. The first groove and the second groove are 

disposed so as to communicate with each other in the axial 

direction, and the first groove and the second groove which 

communicate with each other embed therein a part of a 

connection line connecting the windings mutually.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view of a stator of 

an electric motor according to the present invention.

FIG. 2 is an enlarged perspective view of an insulator 

of FIG. 1.

FIG. 3 is an enlarged perspective view of an insulator

film of FIG. 1.

5
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12 FIG. 4 is a plan view of the insulator film of FIG. 3.

FIG. 5 is a plan view of a stator that is made by

assembling an insulator and a stator iron core of FIG. 1.

FIG. 6 is a partial enlarged view illustrating a state

of winding, by a winding machine, wire around the teeth of

the stator of FIG. 5.

FIG. 7 is a connection diagram of a parallel winding 

of the stator of an electric motor according to the present 

invention.

FIG. 8 is a development view of a state in which lead 

wire is wound around the stator of FIG. 1 by a connection 

method of parallel winding of FIG. 7.

FIG. 9 is a diagram illustrating a state in which wire 

is wound around all of the teeth of the stator of FIG. 5 by 

a winding machine.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of an electric motor according to the 

present invention is illustrated in detail with reference 

to the drawings hereunder. Note that this invention is not 

limited by this embodiment.

FIG. 1 is an exploded perspective view a stator of an 

electric motor according to the present invention. FIG. 2 

is an enlarged perspective view of an insulator of FIG. 1. 

FIG. 3 is an enlarged perspective view of an insulator film

6
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12 of FIG. 1. FIG. 4 is a plan view of the insulator film of 

FIG. 3. FIG. 5 is a plan view of a stator made by 

assembling an insulator and a stator iron core of FIG. 1. 

FIG. 6 is a partial enlarged view illustrating a state of 

winding, by a winding machine, wire around the teeth of the 

stator of FIG. 5. FIG. 7 is a connection diagram of a 

parallel winding of the stator of an electric motor 

according to the present invention. FIG. 8 is a 

development view of a state in which lead wire is wound 

around the stator of FIG. 1 by a connection method of 

parallel winding of FIG. 7. FIG. 9 is a diagram 

illustrating a state in which wire is wound around all of 

the teeth of the stator of FIG. 5 by a winding machine.

As illustrated in FIG. 1, a stator 110 of an electric 

motor in accordance with the embodiment is provided with a 

stator iron core 50, an insulator film 70 inserted in a 

slot 60 of the stator iron core 50 so as to insulate a slot

60 from lead wire (refer to lead wire 81 of FIG. 6), and 

insulators 40 disposed on both axial end portions 63, 63 of 

the stator iron core 50 so as to insulate the axial end 

portion 63 from the lead wire 81 illustrated in FIG. 6.

The stator iron core 50 is formed in a tubular shape 

by laminating electromagnetic steel sheets formed by 

punching in an annular shape, and is provided with a yoke

61 of ring shape and a plurality of teeth 62 projecting

7
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12 toward the center from the yoke 61. Distal edges 65 

project in a circumferential direction from the distal ends 

of the respective teeth 62.

The slot 60, which is a sector-shaped void, is formed 

so as to be surrounded between the circumferential inner 

side of the yoke 61 and the teeth 62 adjacent thereto. A 

slot opening 64, which is a gap, is formed between the 

distal edges 65 which circumferentially project from the 

distal ends of the teeth 62 so as to be opposite to each 

other.

As illustrated in FIGS. 1, 2, 5 and 6, the insulator

40 is formed in a short tubular shape, and includes an 

outer circumferential wall 42 to be disposed on the yoke 61 

of the stator iron core 50, winding body portions 20 (21, 

22, 23, 24, 25, 26, 27, 28, 29) projecting toward the 

center from the outer circumferential wall 42 on the stator 

iron core 50 side of the outer circumferential wall 42 so 

as to cover the teeth 62 of the stator iron core 50, and 

insulator edges 10 (11, 12, 13, 14, 15, 16, 17, 18, 19) 

projecting from the distal ends of the winding body 

portions 20 in a semicircular shape so as to support, from 

the inner diameter side, the winding wound around the 

winding body portions 20 and the teeth 62.

On the stator iron core 50 side of the outer 

circumferential wall 42, insulator slots 44 and insulator

8
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12 openings 43, which have shapes identical with the slots 60 

and slot openings 64 of the stator iron core 50, are formed 

so as to be surrounded by the winding body portions 20 and 

the insulator edges 10 (11 to 19). On the outer 

circumferential face of the outer circumferential wall 42, 

a lot of protrusions 45 are disposed for holding and wiring 

the lead wire. Moreover, on the stator iron core 50 side 

of the outer circumferential wall 42 of the insulator 40, 

three outer claws 41 are provided. The outer claws 41 are 

outwardly fitted on the outer circumferential end portion 

of the stator iron core 50 to fix the insulator 40 to the 

stator iron core 50.

As illustrated in FIGS. 1 and 3 to 5, the insulator 

film 70, made by PET film, is formed by folding in a 

tubular shape having a cross-section of sector shape so as 

to be adhered to the inner wall of the slot 60. At this 

time, gate portions 72 at both ends in the circumferential 

direction are folded toward the inside of the tube so as to 

form a film opening 71 having an opening width that is 

larger than or equal to (the same as or more than) the 

opening width of the slot opening 64. The axial length of 

the insulator film 70 is formed longer than the axial 

length of the stator iron core 50. Therefore, when the 

insulator film 70 is inserted in the slot 60, an axial film 

end portion 74 of the insulator film 70 protrudes from the

9
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12 axial end portion 63 of the stator iron core 50.

Note that the insulator film of the present invention 

is not limited to this, and can be modified according to 

the equipment in which this electric motor is used. For 

example, when used in a compressor for compressing 

refrigerant, instead of the PET film, a fire-resistant 

insulator film such as a polyphenylene sulfide film or an 

insulator film made of aramid fiber is preferably used.

As illustrated in FIGS. 1, 6 and 9, the gate portions 

72 of the insulator film 70 play a role for ensuring an 

insulation distance between the lead wire 81 and the distal 

edges 65 of the stator iron core 50 when the lead wire 81 

is wound around the stator iron core 50.

A characteristic configuration of the stator of the 

electric motor according to the present embodiment is to 

adopt, as a winding structure of the lead wire, a parallel 

winding, in which in-phase windings are connected one 

another in parallel. The connection of the parallel 

winding entails folded lines, which form overlapping to 

generate an irregularity of winding. In order to prevent 

the irregularity caused by the overlapping from occurring 

when winding the winding body portion 20 of the insulator 

40 and the teeth 62 of the stator iron core 50, first 

grooves 31, 32, 33, 35, 37, 39 on the insulator 40 and 

second grooves 51, 52, 53, 55, 57, 59 on the stator iron

10
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core 50, both of which are used to embed the folded lines, 

are formed to communicate with each other at predetermined 

positions.

As illustrated in FIGS. 1, 2 and 5, the first grooves

31, 32, 33, 35, 37, 39 on the insulator 40 side are formed 

at predetermined positions on the inner circumferential 

side of the outer circumferential wall 42 of the insulator

40. As illustrated in FIG. 1, the first grooves 31, 32, 33,

35, 37, 39 are also similarly formed in the other insulator

40 which is disposed on the opposite side over the stator 

iron core 50. When the lead wire diameter to be used is 

about 0.55 mm to 0.85 mm, the groove is preferably formed 

so as to have width and depth of 1.0 mm to 1.5 mm just in 

case.

As illustrated in FIG. 1, the second grooves 51, 52,

53, 55, 57, 59 on the stator iron core 50 side are formed 

so as to communicate with the first grooves 31, 32, 33, 35, 

37, 39 of the insulator 40 when the insulator 40 is 

assembled with the stator iron core 50, and the sizes of 

the width and depth of the second groove are the same as 

those of the first grooves (this is true with the other 

insulator 40 disposed on the opposite side so as to be 

opposite to the former insulator 40 over the stator iron 

core 50).

As illustrated in FIGS. 1 and 3 to 5, the insulator

11
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12 film 70, which is to be inserted into each of the slots 60 

of the stator iron core 50, includes in a part of the film 

a fold forming a concave portion 73. which can be inserted 

into the first grooves 31, 32, 33, 35, 37, 39 formed in the 

above-mentioned insulator 40 and the second grooves 51, 52, 

53, 55, 57,. 59 on the above-mentioned stator iron core 50. 

The fold of this concave portion 73 can be formed by­

repeating a mountain fold and a valley fold by means of a 

claw tool used in the insulator film forming process for 

forming folds.

As illustrated in FIGS. 1 and 5, in the stator 110 

configured above of the electric motor according to this 

embodiment, the insulator films 70 are inserted into 

respective slots 60 of the stator iron core 50, so that the 

concave portions 73 of the insulator films 70 are fitted 

into the second grooves 51, 52, 53, 55, 57, 59 formed in 

the stator iron core 50. For the slots 60 in which no 

groove is formed, a normal insulator film in which no 

concave portion 73 is formed is inserted therein. After 

inserting the insulator films into respective slots 60 of 

the stator iron core 50, the insulators 40 are assembled on 

both axial end portions 63, 63 of the stator iron core 50. 

When assembling the insulators 40, the first grooves 31, 32, 

33, 35, 37, 39 on the insulator 40 side are aligned with 

the second grooves 51, 52, 53, 55, 57, 59 of the stator

12
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12 iron core 50 so as to correspond with each other.

Under this state, as illustrated in FIG. 6, a nozzle

80 of the winding machine is inserted through the insulator 

opening 43 illustrated in FIG. 5 into the winding body 

portion 21 of the insulator 40 constituting the stator 110, 

the. extending teeth of the stator iron core disposed 

axially opposite to the winding body portion 21, and the 

winding body portion of the.other insulator disposed 

axially on the opposite side over the teeth. The nozzle 80 

of the winding machine slides in the axial direction on the 

sheet of FIG. 6, and is rotatable in the directions of 

arrow A (right and left directions). Moreover, the nozzle 

80 itself is configured to be extendable in the directions 

of arrow B (radial directions) for performing regular 

winding sequentially from the end of the winding body 

portion 21 of the insulator 40. Then, while supplying the 

lead wire 81 from the distal end of the nozzle 80, the 

nozzle 80 moves around the winding body portion 21 and the 

teeth so as to form the winding (armature coil). FIG. 9 

illustrates the state in which the windings 1 to 9 are 

wound around all of the teeth of the stator by the winding 

machine. FIG. 9 is a drawing of the stator 110 viewed from 

the opposite lead side mentioned later.

As illustrated in FIG. 7, the electric motor according 

to this embodiment is a three-phase alternating current

13
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12 electric motor whose columnar rotator (not shown) disposed 

on the inner diameter side of the stator 110 is rotated in

the direction of arrow C in FIG. 9 by generating rotational 

magnetic field through the application of three-phase 

voltage of U-phase, V-phase, and W-phase. When the 

windings constituting the same phase (U-phase: windings 1, 

4, 7; V-phase: windings 2, 5, 8; W-phase: windings 3, 6, 9) 

are connected with one another by parallel winding as 

illustrated in FIG. 7, folded lines. 101, 107 are generated 

at the U-phase, folded lines. 102, 105 at the V-phase, and 

folded lines 103, 109 at the W-phase.

The folded lines 101, 102, 103, 105, 107, 109 are 

connected as illustrated in FIG. 8 when viewed in a state 

of being wound around the stator 110. Here, the side of 

the outer circumferential wall 42 of the insulator

illustrated in FIG. 8 is called an opposite lead side, and 

the side of insulator on the opposite side over the stator 

iron core is called a lead side. For example, as 

illustrated in FIG. 8, the lead wire connected to the U- 

phase power source (U-power source) is extended along the 

outer circumferential face of the outer circumferential

wall 42 of the insulator 40 as 

the inner circumferential face 

wall 42 through a notch of the 

42, and is wound around at the

a jumper, is inserted into 

of the outer circumferential 

outer circumferential wall 

winding body portion 24 of

14
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12 FIG. 5 so as to constitute the winding. 4.

As described in FIG. 8, CW stands for clockwise, while 

CCW represents counterclockwise.

The lead wire, which has been used to finish the 

winding 4, is extended again along the outer 

circumferential face of the outer circumferential wall 42 

■through the notch so as to constitute a jumper 97. The 

jumper 97 constitutes a folded line 107 embedded in the 

first groove 37 formed on the inner circumferential face of 

the outer circumferential wall 42 through the notch of the 

outer circumferential wall 42 illustrated in FIG. 5 and the 

second groove 57 of FIG. 1 communicating with the first 

groove 37. After being folded on the lead side, the jumper 

97 is wound around the winding body portion 27 of FIG. 5 so 

as to constitute the winding 7.

The lead wire, which has been used to finish the 

winding 7, is extended again along the outer 

circumferential face of the outer circumferential wall 42 

through the notch so as to constitute a jumper 91. The 

jumper 91 constitutes a folded line 101 embedded in the 

first groove 31 formed on the inner circumferential face of 

the outer circumferential wall 42 through the notch of the 

outer circumferential wall 42 illustrated in FIG. 5 and the 

second groove 51 of FIG. 1 communicating with the first 

groove 31. After being folded on the lead side, the jumper

15
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12 91 is wound around the winding body portion 21 of FIG. 5 so 

as to constitute the winding 1. The lead wire, which.has 

been, used to finish the winding 1, is connected to a 

neutral point (Δ) illustrated in FIG. 8.

The lead wire connected to the V-phase power source 

(V-power source) is extended along the outer 

circumferential face of the outer circumferential wall 42 

of the insulator 40 as a jumper, inserted into the inner 

circumferential face of the outer circumferential wall 42 

through the notch of the outer circumferential wall 42, and 

wound around the winding body portion 28 of FIG. 5 so as to 

constitute the winding 8.

The lead wire, which has been used to finish the 

winding 8, is extended again along the outer 

circumferential face of the outer circumferential wall 42 

through the notch so as to constitute a jumper 92. The 

jumper 92 constitutes a folded line 102 embedded in the 

first groove 32 formed on the inner circumferential face of 

the outer circumferential wall 42 through the notch of the 

outer circumferential wall 42 illustrated in FIG. 5 and the 

second groove 52 of FIG. 1 communicating with the first 

groove 32. After being folded on the lead side, the jumper

92 is wound around the winding body portion 22 of FIG. 5 so 

as to constitute the winding 2.

The lead wire, which has been used to finish the

16
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winding 2, is extended again along the outer 

circumferential face of the outer circumferential wall 42 . 

through the notch so as to constitute a jumper 95. The 

jumper 95 constitutes a folded line 105 embedded in the 

first groove 35 formed on the inner circumferential face of 

the outer circumferential wall 42 through the notch of the 

outer circumferential wall 42 illustrated in FIG. 5 and the 

second groove 55 of FIG. 1 communicating with the first 

groove 35. After being folded on the lead side, the jumper 

95 is wound around the winding body portion 25 of FIG. 5 so 

as to constitute the winding 5. The lead wire, which has 

been used to finish the winding 5, is connected to the 

neutral point (Δ) illustrated in FIG. 8.

The lead wire, connected to the W-phase power source 

(W-power source) is extended along the outer 

circumferential face of the outer circumferential wall 42 

of the insulator 40 as a jumper, inserted into the inner 

circumferential face of the outer circumferential wall 42 

through the notch of the outer circumferential wall 42, and 

wound around the winding body portion 26 of FIG. 5 so as to 

constitute the winding 6.

The lead wire, which has been used to finish the 

winding 6, is extended again along the outer 

circumferential face of the outer circumferential wall 42 

through the notch so as to constitute a jumper 99. The

17
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12 jumper 99 constitutes a folded line 109 embedded in the 

first groove 39 formed on the inner circumferential face of 

the outer circumferential wall 42 through the notch of the 

outer circumferential wall 42 illustrated in FIG. 5 and the 

second groove 59 of FIG. 1 communicating with the first 

groove 39. After being folded on the lead side, the jumper 

99 is wound around the winding body portion 29 of FIG. 5 so 

as to constitute the winding 9.

The lead wire, which has been used to finish the 

winding 9, is extended again along the outer 

circumferential face of the outer circumferential wall 42 

through the notch so as to constitute a jumper 93. The 

jumper 93 constitutes a folded line 103 embedded in the 

first groove 33 formed on the inner circumferential face of 

the outer circumferential wall 42 through the notch of the 

outer circumferential wall 42 illustrated in FIG. 5 and the 

second groove 53 of FIG. 1 communicating with the first 

groove 33. After being folded on the lead side, the jumper 

93 is wound around the winding body portion 23 of FIG. 5 so 

as to constitute the winding 3. The lead wire, which has 

been used to finish the winding 3, is connected to the 

neutral point (Δ) illustrated in FIG. 8.

According to the stator of the electric motor of this 

embodiment, the winding is connected by the connection 

method of parallel winding. When comparing the connection

18
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12 method of the parallel winding with a connection method of 

a serial winding, the value of electric current flowing 

through the winding is lowered when the same voltage is 

applied, so that copper loss of the electric motor is 

decreased, thereby providing an advantageous effect of 

improving the efficiency of the.electric motor.

According to the stator of the electric motor of this 

embodiment, the windings of the same phase can be connected 

in parallel while the windings of the same phase and.the 

connection line for connecting the windings of the same 

phase with one another are constituted by a single lead 

wire. Moreover, although the folded lines are generated by 

the parallel connection, the first grooves 31, 32, 33, 35, 

37, 39, which enable the folded lines to be embedded on the 

inner circumferential faces of the insulator and the stator 

iron core constituting the stator, and the second grooves 

51, 52, 53, 55, 57, 59 are formed so as to be communicated 

with each other. The folded lines are embedded in the 

first grooves and the second grooves, whereby the lead 

wires are prevented from being overlapped on one another 

even when, the winding is wound around the winding body 

portion of the insulator after being folded. Accordingly, 

the winding can be made with a good alignment by regular 

winding from the end of the winding body portion, so that 

the number of turns for winding in the limited slot area of
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the stator can be increased. When the number of turns is 

fixed, lead wire of larger diameter can be adopted. As 

mentioned above, in this embodiment, since the first 

grooves, and the second grooves in which the folded lines 

are embedded are disposed, the winding can be made with 

high space factor. In addition to the adoption of the 

parallel winding, copper loss of the electric motor can be 

decreased, so that the efficiency of the electric motor can 

be further improved.

Moreover, the insulator films 70 used in the stator of 

the electric motor of this embodiment includes the concave 

portion 73 that can be inserted into the second grooves 51, 

52, 53, 55, 57, 59 formed in the stator iron core 50. 

Accordingly, even when the folded lines 101, 102, 103, 105, 

107, 109 are put into respective second grooves 51, 52, 53, 

55, 57, 59, with the insulator film 70 inserted into the 

slot 60 of the stator iron core 50, the embedding can be 

done under the conditions of insulation. As a result, the 

space factor of the winding can be enhanced while 

maintaining the insulating state.

The widths and the depths of the first grooves 31, 32, 

33, 35, 37, 39 formed on the inner circumferential face of 

the insulator 40 and the second grooves 51, 52, 53, 55, 57, 

59 formed on the inner circumferential face of the stator 

iron core 50 are set to be sufficient with respect to the
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diameter of the folded lines 101, 102, 103, 105, 107, 109 

to be embedded. Therefore, there is no possibility that 

the folded lines protrude from the grooves, so that the 

folded lines and the winding make no contact with each 

other, whereby the insulation can be surely ensured.

Note that although, in the above-mentioned embodiment, 

the insulators 40 disposed on both ends of the stator iron 

core 50 constituting the stator of the electric motor are 

formed in the same configuration so as to decrease the 

manufacturing cost, this is not the only case. For example, 

as illustrated in FIG. 8, the wiring of the insulator on 

the opposite lead side is different from that of the 

insulator on the lead side. Accordingly, dedicated 

insulators can be disposed, in which grooves, protrusions, 

and notches are formed according to the respective wirings 

on the opposite lead side and the lead side.

As mentioned above, the stator, which is incorporated 

into a rotary compressor, of the electric motor according 

to the present invention is useful for a stator of an 

electric motor with high efficiency and an insulator film 

used for the stator.

According to one embodiment of the present invention, 

the first grooves and the second grooves are disposed at 

predetermined positions on the inner circumferential sides 

of the insulator and the stator iron core, respectively, so
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2 as to axially communicate with each other. Then, apart of 

the connection line is embedded in the first and second 

grooves. The stator is structured by winding lead wire 

around a plurality of teeth via the insulator. Accordingly, 

the advantages are produced that an irregularity of winding 

is hard to occur, and that the space factor of winding can 

be improved.

Although the invention has been described with respect 

to specific embodiments for a complete and clear disclosure, 

the appended claims are not to be thus limited but are to 

be construed as embodying all modifications and alternative 

constructions that may occur to one skilled in the art that 

fairly fall within the basic teaching herein set forth.

Throughout this specification and the claims which follow, 
unless the context requires otherwise, the word "comprise", 
and variations such as "comprises" and "comprising", will 
be understood to imply the inclusion of a stated integer or 
step or group of integers or steps but not the exclusion of 
any other integer or step or group of integers or steps.

The reference in this specification to any prior publication 
(or information derived from it), or to any matter which is 
known, is not, and should not be taken as an acknowledgment 
or admission or any form of suggestion that that prior 
publication (or information derived from it) or known matter 
forms part of the common general knowledge in the field of 
endeavour to which this specification relates.
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1. An electric motor comprising:

a rotator; and

a stator disposed on an outer diameter side of the 

rotator,

wherein the stator includes:

a cylindrical stator iron core provided with a 

plurality of teeth radially projecting from an inner 

circumferential side of an annular yoke toward a 

center;

insulators made of an insulation material 

disposed on both ends of the stator iron core in an 

axial direction; and

windings wound around the teeth via the 

insulators,

wherein the insulator includes a first groove 

disposed on an inner circumferential side thereof 

along an axial direction,

wherein the stator iron core includes a second 

groove disposed on an inner circumferential side 

thereof along the axial direction, and

wherein the first groove and the second groove 

are disposed so as to communicate with each other in 

the axial direction, and the first groove and the 

second groove which communicate with each other embed

23



Docket No. PFGA-12059-AU
20

12
26

55
99

 
19

 D
ec

 20
12 therein a part of a connection line connecting the 

windings mutually.

2. The electric motor according to claim 1, wherein the 

electric motor is a polyphase alternating current electric 

motor,

wherein the windings of a same phase wound around the 

teeth and the connection line connecting the windings of a 

same phase with each other are configured by a single lead 

wire, and

wherein the first groove and the second groove embed 

therein as a folded line a part of the connection line 

extended from one insulator to the other insulator.

3. The electric motor according to claim 1 or 2, further 

comprising an insulator film formed in a tubular shape 

partially opened and provided with a concave portion formed 

corresponding to shapes of the first groove and the second 

groove,

wherein the insulator film is inserted in each slot 

sandwiched between adjacent teeth, and the concave portion 

formed in the insulator film is fitted into the first 

groove and the second groove to be mounted.
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