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-ELECTRIC MOTOR

The present invention relates to an electric motor
having a stator core on which a coil is wound.
o 4
In the accompanying drawings, Figure 15 shows

a conventional electric motor of the

sort described in Japanese Utility Model Examined Publicatioq
No. 37407/1987. 1In Fig. 15, reference numeral 1 denotes a
stator core fabricated by uniting numerous silicon steel
sheets. The stator core 1 has a number of slots 2 in its
inner peripheral portion and insulating paper 3 is put
through each slot 2, which also houses a coil 4 via the
insulating paper 3. Reference numerals 5, 6 denote a pair of
insulating covers for covering the ends 4a, 4b of the coil 4
jutting out on both sides of tpe stator core 1, the
insulating covers 5, 6 being made of insulating material such
as plastics. The insulating cover 5 is formed with a
combination of inner and outer tubular portions 7; 9 Qhose
respective one sides are coupled together by an annﬁlar side
plate 11, whereas the insulating cover 6 is formed with a
combination of inner and outer tubular portions 8, 10 whose
respective one sides are coupled together by an annular side
plate 12, whereby a closed-end annular space 13 for housing
the coil is formed in.between both the tubular portiones.
Further, reference numerals 9a, 10a denote flat

portions formed élternately on the outer peripheral faces of
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-.~'a‘conventional electric moter or the sort. described in Japanese

- s ——

. Uilisty Model Exami ned.Publication No. 37407/1987. In Fig. 15,
-reference nuneral 1 denotes a ~ stator core fabricated by uniting
naner.ous silicon steel : sheets. The stator core 1 has a nunber of
slots 2 inits ' I nner peripheral portion and insulating paper 3 is
put t hrough each slot 2, which also houses a coil 4 via the

insul ating paper 3. Reference nunerals 5, 6 denote a pair of

ihSU|atithEOXGEQrfgﬁbﬁfggr 89t£g3569d816a0f49h8flBQSlg%lng co?ers 5,

6, respectively. Reference numeral 15 denotes pawls
equivalent to mating parts, each of the mating'pawls being
integrally formed on and protruded from the flat portion 9a
on the outer tubular portion 9 of the inéulating cover 5.
Reference numeral 16 denotes a plurality of frame-like
coupling pieces equivalent to those to be mated and each of
the frame-like coupling pieces is extended integrally on the
flat portion 10a of the outer tubular portion 10 of the
insulating cover 6, the frame-like coupling pieces
corresponding to the respective mating pawls 15.

The aforementioned conventional electric motor is
assembled through the steps of covering the stator core 1
with the insulating covers 5, 6 from both sides in such a way
as to house the ends'4a, 4b of the coil 4 in the space 13
formed with the insulating covers 5, 6, fitting the outer
tubular portions 9, 10.over the peripheral face of the stator
core 1, and abutting the leading ends of the inner tubular
portions 7, 8 against the end faces of the stator core 1.
Then the frame-like coupling pieces 16 are made to catch the
respective mating pawls 15 so as to couple the insulating
covers 5, 6 together. With the coil ends 4a, 4b covered with
the insulating covers 5, 6, the whole body is dipped into,
for example, a varnish bath to varnish it.

However, the coﬁventional electric motor thus
fabricated poses the following problems.

[
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*Juttlng out on both S|des of the stator core 1, the .- I nsul ati ng

v coveys-5, 6. being nmade” of |nsulat|ng mat eri al such - as pl astics.
i‘_The insul ating cover 5 is formed with a - - conbination of inner and
~ outer tubular portions 7, 9 - ' . coupl ed
together ‘by an annul ar S|de plate 11, whereas the I nsul ati'ng cover
6 is formed with a combi nation of inner and outer tubular portions
8, 10 coupl ed toget her by an annul ar -side
plate 12, whereby a cl osed-end annul ar space 13 for housing
1. The perimeter of the coil tends to become greater and

this results in a rise in production cost as the amount of
coil for use increases.

The perimeter of the coil inevitably increases
because the insulating paper 3 is inserted in the slots 2

~ through which the coil 4 is wound. As a result, the material
and assembly costs increase.
2. The use of the insulating paper 3 makes the electric.
motor costly.
3. The electrical characteristics are poor.

Since the perimeter of the coil is lengthy,_the
increased magnetic flux density lowers the operating |
efficiency, thus reducing its rotational and torque
characteristics, for example.

4, The necessity of varnishing makes assembly
mechaniéatién less feasible.

Since both the insulating covers 5, 6 are varnished
by dipping them into the varnish bath before being coupled

together, assembly mechanization becomes infeasible.

-
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the coil is formed in between both the tubul ar portlons

- Furfher, reference numerdls 9a, 10a denote flat s portionijaned
? aIternater on the outer perlpheral faces of e
5 R
- 4 -

An object of the present invention is to solve
the foregoing problems. ‘
An electric motor according to the present
invention comprising a stator core having a plurality of
5 s8lots, a coil wound through the slots of the stator core,
and tubular coil covers having inner and outer peripheral
portions for covering the coil ends, is characterised by
insulating the slots and end faces of the stator core with
insulating material, winding an autohesion wire through
10 the slots, and covering the coil ends with the coil covers
whose inner walls are substantially similar in
configuration to the coil ends.

1. Lower production cost resulting from the
reduced perimeter of the coil, that is, the reduced amount
15 of coil for use; '
2. No insulating paper required;
3. Excellent electrical characteristics;
4. No varnish treatment required; and
5. Feasgibility of assembly mechanisation.

20 The upper and lower end faces of the stator core
may be protruded from the respective sides of the stator
core to make each end face a portion mating with the coil

cover, which is provided with pawls respectively mating
with the portions.

25 The stator core may be a laminated core and
holes be bored through the stator core in the direction of
lamination.

In yet another form of the invention, a tubular

portion may protrude from the outer periphery of the
30 stator core and notches be provided therein.

Recessed openings may be provided in the inner
periphery of the insulating core and opposite to the
respective slots.

N
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?- t:he outer tubular portions. 9, 10 of the insulating covers 5, 6, _

© - respectively. Reference numeral 15 denotes pawls equivalent to mating

. -parts, .each of the mating paws being integrally formed on and protruded
fromthe flat portion 9a on the outer tubular portion 9 of the insulating
cover 5. Reference nuneral 16 denotes a plurality of frame-like coupling
pi eces equivalent to those to be nated and each of the frame-1like coupling

pieces is extended integrally on the flat portion 10a of the outer tubular
portion 10 of the

insulating cover and opposite to the respective slots.

According to the invention, the autohesion wire as a
coil is wound through the slots of the stator core, the slots
and end faces thereof being insulated with insulating
material. While the ends of the coil are being shaped inside
the coil covers, that is, the coil is being tiéhtly held
between the coil covers by pressing the coil covers against
the stator core, the coil covers are fitted to the stator
core.

In a feature of the invention, the coil covers are
fitted to the stator core by mating the pawls of -the coil
covers with the respective mating portions protruded from the
upper and lower end faces of the stator core.

In a feature of the invention, the insulating
material is allowed to flow through holes toward the opposite
side of a gate for insulating resin, so that the insulating
material élso flows to the opposite side thereof.

In a feature of the invention, the coil cover can be
fitted while the coil end is kept being pressed inward by
inserting through the notch a ﬁig for preséing the coil end
on the tubular portion.

In a feature of the invention, the coil cover can be

fitted while the coil end is kept being pressed outward by
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insukating cover 6, the frane- I|ke coupllng pleces. corresponding to the-
respective mating paw s". i5. " The aforénentioned ‘conventiona
el-gctric notor is assenbled through the steps of covering the stator core’
1 'with the insulating covers 55 6 fromboth sides in such a way as to
house the ends 4a, 4b of the coil 4 in the space 13 fornmed with the

I nsulating covers 5, 6, fitting the out t.ybul ar portiaqns 10 qver the-

per i pher al "e&dd 1619 ﬁméQ§@§t5Pe OpeS 119 ih& dBGtFOngFﬁésP@gd%ﬁ§ &%ds of the

i nner. tubul ar
~ end on the tubular portion.

The invention will be further described by way of non-limitative
example, with reference to the ;ccompanying drawings, in which:-.

Figure 1 is a pgrspective assembly drawing of an
electric motor embodying the present invention.

Figure 2 is a perspective assembly drawing of the
electric motor of Fig. 1.

Figure 3 is a top view of a stator core embodying the
present invention.

Figure 4 is a sectional view of the stator core of
Fig. 3.

Figure 5 is a top view of the stator core covered
with insulating material according to the present invention.

Figure 6 is a sectional view of the stator core
covered with insulating material of Fig. 5.

Figure 7 is a top view of the stator core fitted with
an inéulating cover according to the present invention.

Figure 8 is a sectional view of the stator core
fitted with the coil cover according to the present
invention.

Figure 9 is a bottom view of the stator core fitted
with the coil cover according to the present invention.

Figure 10 is a partial sectional view of the stator
core with the wedge fixed according to the present invention.

Figure 11(a) is a top view of an upper coil cover

according to the present invention and Figure 1l1(b) is a
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+" portions 7, 8 against, the end faces of the st at or core 1.. Then the

i “frametlike coupling. pleces 16 are made to catch the respective mat i ng

" pawts 15 so as'to couple the insulating covers 5 6 together. Wth the
cotl ends 4a, 4b covered with the insulating covers 5, 6, the whole body
I s.dipped into, for exanple, a varnish bath to varnish it.

However, the conventional electric notor thus fabricated poses the
fol |l owi ng probl ens. :

partial sectional view of a projection according to the
present invention.

Figure 12 a side view of the upper coil cover
including its partial sectional view according to the present
invention.

Figure 13 is a top view of a lower coil cover
according to the present invention.

Figure 14 is a side view of the lower coil cover
including its partial sectional view according to the present
invention.

Figure 15 is a perspective exploded view of a
conventional electric motor.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to Figs. 1 - 14, an embodiment of the
present invention will subsequently be described. Reference
numeral 20 denotes a stator core, which is formed with a
high-speed automatic press (not shown) for use in blanking
stator core plates with rotors separately located on the
respective inner peripheral sides 21 of the stator core
plates out of an electric steel sheet wound like a hoop and
simultaneously these plates are united by caulking to
required thickness. Reference numeral 22 denotes mating
portions formed by sticking out the upper and lower end faces
22a from the respective sides of the stator core 20 when the
plates are formed into a laminated core; a plurality of such

portions are provided so that the end portions of coil

2 This Sheet Has Been Reﬂl
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1. The length of the inner perlneter of the.coil is- greater-

3 |

13 . .

. ‘than necessary and thi's results in arise in product i off cost as the amount

- of wre needed for the coil increases. The | ength of the inner
peri net er - ' :

of the coil

covers, which will be described later, may mate with the
portions thus stuck out. When steel sheets, for example,
0.35 mm or 0.5 mm thick are united in the die (not shown) of
the high-speed automatic press, two kinds of them different
in configuration are manufactured by taking in and out the
punch in the die (not shown) to effect tﬁickness.or
lamination control so as to make more than one sheet stick
out from each of the upper and lower end faces. Reference
numeral 23 denotes a plurality of slots provided at equal
intervals and extended from the inner peripheral side 21
toward the outer periphery of the stator core 20, each pole
piece 24 being formed between the slots.

Further, reference numeral 25 denotes a plurality of
holes provided in the outer periphery of the stator core 20
at equal intervals and passed therethrough in the direction
of lamination outside the slots 23. Like the slots 23, these
holes are formed simultaneocusly with the stator core 20.
Reference numeral 26 denotes an insulating portion formed by,
for example, injection molding in such a way as to cover the
stator core 20 and caused to stick to the slots 23, the upper
and lower end faces 22a. Reference numeral 27 denotes a coil
guard including a tubular chimney-shaped portion 28
projecting in combination with the insulating portion 26 of
the stator core 20 on the outer periphery thereof, the
leading end of the coil guard having notches 29 in a

plurality of places. The coil guard 27 is used to prevent a
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'-1neV|tany I ncreases because t he |nsulat|ng paper 3 is:inserted in the
sl-ats "2 through which the coil 4 is wound. As-a resul - the material and
assenbly costs increase. -~ ° °~ 2. The use of .the |nsulating paper- 3 makes-
the electric notor costly. 3. -The electrical characteristics are
poor . Since the perineter of the coil is lengthy, the increased
magnetic flux density lowers the operating efficiency, thus reducing its
rotational and torque characteristics, for exanple. 4. The necessity

of varni shidyg yMakes, IAHY MgBE AP A 1 | &35 T8 Afd through the
slots 23 of the stator core 20 as will become apparent later.
Moreover, the notches 29 are used as spaces where the coil is
pressed toward the center of the stator core 20 by means of a
coil-pressing jig when the coil covers are fitted to the
stator core 20.

Further, reference numeral 30 denotes a coil cover, )
and 31 an upper coil cover for a terminal table as what forms
the coil cover on one side, the coil cover 31 being formed of
insulating resin by injection molding into a disc covering
the upper end face 22a of the stator core 20. Reference
numeral 32 denotes projections formed on the upper coil
cover, the leading end of the projection being L-Shaped SO as
to fix a terminal, which will become apparent later in Fié.
11, 33 pins also proﬁided on the upper coil cover 31 likewise
and used to fix a temperature fuse (not shown) and a jumpér
wire as will become apparent later, and 34 a first groove
formed with a side wall A35 enclosing the inner peripheral
side of the upper coil cover 31 and used for lead-wiring as
will also be described later. Reference numeral 36 denotes a
plurality of openings made in-the inner peripheral wall of
the upper coil cover 31 and these openings having the same
width as the slots 23 are respectively set opposite to the
slots 23 when the upper coil cover 31 is fitted to the stator
core 20. Each of these openings 36 is used as a space for
use in pressing the coil against the outside of the stator

—
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Slnce bot h the |nsulat|ng covers 5, 6 are varnlshed by di ppi-ng them.into -
the.varni sh bath after beihg coupled together assenbly nechanlzatlon
" becones infeasible. _ -4 -

"core 20 by means of the coil-pressiné jig. when the upper coil
cover 31 is fitted to the stator core 20. Reference numeral
34a denotes a plurality of second grooves, each of whrch is
formed in the upper periphery of the upper coil cover 31, set
wider thaﬁ the diameter of a magnet wire and used for
positioning the coil.

Further, reference numeral 37 denotes a stepped
portion provided beneath the inner periéheral wall of the
upper coil cover 31 and fixed to the stator core 20 while its
recessed surface is used to press a wedge as will become
apparent later,
and 38 a plurality of coupling pieces provided at equal

-intervals and each coupling piece is extended down the

. external peripheral wall of the upper coil cover 31 and has a
L-shaped mating pawl-39 at its leading end. 1Incidentally,
the interior of the upper coil cover 31 is, as will become
apparent later, U-shaped in section so as to form the coil
end. Reference numerai:40 denotes a lower coil cover forming
the counter part of the coil cover 30, the coil cover 31
being formed of insulating resin by injection molding into a
disc covering the lower end face 22a of the stator core 20.
The lower coil cover is U-shaped in section like the upper
coil cover 31. Reference numeral 41 denotes a plurality of
holes formed in the lower insulating cover 30 at equal

intervals and used as those for confirming the coil

condition.
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i_{An obj ect of the present invention.is to solve the fore90|ng probl ens.
<h_Accord|ng to the present invention there i's provided an.electric notor

conprising: "a stator core having a plurality of slaots and end faces
wherein said slots and said end faces of the stator core are insulated with
i nsul ating material; ~a coil forned by w nding an autohesion wire on
said stator core through said slots; at | east one annular coil cover
for covering one of said end faces, said cover having inner and outer
per i pheral vall s Gonaecied @pcadw'@avéalotjpmml1§9er_~he&11heooekeaaa'
configuration of t e col er substantially conforms to the configuration

of the coids &iitho provilies \pMANtdh G20k PIOY! 86ubiieng Obleukagsaduaat ages: -

1. Lower production cost resulting fromthe reduced perineter of the coi
that is, tdeapEshices-esenniy of Kéfdrence numeral 42 denotes a coil

which is a magnet wire coated with, for example, autohesion -
material, and wound through the slots 23 of the stator core
20 whose slots and end faces are insulated with thel
insulating material. While the coil end is formed inside the
coil cover 30, the coil 42 is held by pressing the coil cover
30 against the stator core 20, so that the coil cover 30 is
fitted to the stator core 20. Reference numeral 43 denotes
the coil end, and 44 the wedge inserted in the.slot 23. _The
wedge is pressed and.vertically secured by the respective |

- stepped portions of the covers 31, 40 when the coil cover 30
is fitted to the stator core 20. Reference numeral 45
denotes rotors provided inside the stator core 20 with the
rotary shaft 46 passed through the center thereof, and 47 a
bearing, for example, a ball bearing embracing the rotary
shaft.

Reference numeral 48 denotes an outer case, 49 a
frame forming one side of the outer case, and having a rotary
shaft hole (not shown) bored in the center and a coupling
brim 50 on the periphery of the frame. Reference numeral 51
denotes a bracket forming the other side of the outer cése 48
having the coupling brim 50 on the periphery, a cord hole 52
being bored in the inner side of the coupling brim 50.

Reference numeral 53 denotes a power supply lead which is,
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» for use; 2. No insul ating. paper required, 3... Excel | ent electrlcal
characteristics; - 4; No varnish treatnment reqU|red and 5.

Feasi bility of assenbly mechani sati on. . The upper and | ower -end--f aces
of t’he stator core may be protruded from the respective sides. of the stator
core to make around each end face a portion mating with the coil cover,
which is provided with pawls respectively mating with the portions.

The stator core may be a | am nated core and hol es be bored through the

stator corfed Ridipld f efthedt -Hediddlaa! Byl wird ) yetamnDidelat Oagn of the
I nvention, a tubular portion may protrude fromthe outer periphery of the

st at or corwbmcfdtotpﬁtﬂfedﬁn@ @Hegladddiersien. tube bdiatgsnede opeNt IgsilbBy be
provided in the inner periphery of the insulating core and opposite to the

insulating material, for example, polyethylene. Reference
numeral 55 denotes a plastic cord bush which is embraced with
an insulating tube and fitted in the cord hole 52, 56 a
jumper line which is, for example, a single conductor for
connecting terminals 57 secured between the projecﬁions 32,
and 58 leads formed with the beginning and end of winding.

The aforementioned electric motor is assembled
through the steps of forming the stator core 20 and the rotor
45 by blanking and caulking to required thickness with a
high-speed automatic press from an electric steel sheet wound
like a hoop. Subsequently, the stator core 20 is rinsed to
remove o0il and heated up to about 150 °C using a heating
medium. Then an injéction molding machine (not shown) is
used to mold the insulating portion 26 formed of the
insulating material integrally on the upper and lower end
faces 22a and in the slots 23. After the insulatiné portion
26 is thus formed, the parting portion is trimmed and a. rust
preventiQe is applied to the inner periphery. |

Further, a coil winding machine (not shown) is used
to wind the coil 42 on a winding jig (not shown) and the coil
42 is fitted in the slots 23 together with the wedge 44 being
inserted in the slot 23. Then the intermediate forming of
the coil end 43 is conducted and the stator core 20 having

the coil 42 is fitted to an assembly pallet (not shown) to

This Sheet Has Been Re{II - 12 -

(e




P respectlve sl ots. - .5 inSuIating o
~ .cover .and opp05|te to The respectlve slots -

fasten the leads 58 of the coil 42 temporarily. Then the
upper coil cover 31 is sequred to the stator core 20 by
engaging the portions 22 with the pawls 39. Then the
terminals 57 is fitted to the upper coil cover 31 and the
leads 58 are fixedly connected to the terminals 57 before the
ends of the leads 58 are cut and removed.

Subsequently, the lower coil cover 40 is fitted to
the lower end face of the stator éore 20 as in the case of
the upper coil cover 31.and electrical inspection is made by
abutting contacts (not shown) on the terminals 57. Then
prescribed voltage is applied across a predetermine position
of the terminals 57 to supply power to the coil 42 and the
heat generated thereby causes the autohesion varnish sticking
to the surface of the magnet wire to melt, so that the coil
42 is anchored.

Further, the stator core 20 fitted with the coil
cover 30 is forced into the frame 49 and the rotor 45 fitted
with the bearing 47 is fitted in the stator core 20. Various
kinds of inspection afe made after a washer (not shown) is
fitted to the rotary shaft 46 of the rotor 45. Subsequently,
the jumper-wire 56 and the temperature fuse are fitted to the
upper coil cover 31 and the lead including the power supply
lead 53 is connected to the terminals 57. Each charging
parts are then insulated with patty (not shown). Then the
bracket 51 is fitted to the stator core 20 and by caﬁlking

the brim 50 of the frame 49, the frame 49 and the bracket 51

- 13 -
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According to the invention, the autohesion wire as a coil is wound through
‘the slots of the stator.core,” the slots and end faces thereof being
‘insul ated with insulating material. Wile the ends of the coil are- belng

shaped inside the coil covers; that is, the coil is being tightly held
bet ween the coil covers by pressing the coil covers against the stator
core, the coil covers are fitted to the stator core. In a feature

of the invention, the coil covers are
are combined and fixed. The lead 53 is then passed through

the insulating tube 54, which together with the cord bush 55
is fitted to the bracket 51.

As set forth above, the steps'of treating the slot
cells with varnish and shaping the coil end 43 can be
dispensed with by insulating the end faces of the stator core
20 and slots 23, winding ﬁhe autohesion wire thereon, and
fitting the upper and lower coil covers 31, 40 to the stator
core 20. Moreover, assembly mechanization ultimately becomes
feasible as it is possible to decrease the perimeter of the
coil 42, thus facilitating the fixing of the coil‘42.
Further, the stator core 20 is readily fitted to the coil
cover 30 bf means of the mating portibns of the stator core
20 and the pawls 39 of the coil cover 30,_and this makes it
simpler to lock the coil cover 30. Since the resin as the
insulating material is allowed to flow through the holes of
the stator core 20, it is caused to flow toward the opposite
gate more efficiently than to flow on the surface of each
slot of the stator core 20, whereby the flow characteristics
thereof are improvable. In addition, not only moldability at
low pressures but also freedom from burr renders thin-wall
molding possible.

The provision of the first groove 34 and the
projections 32 for the upper céil cover 31 allows the lead 53
and the terminals 57 to be positioned properly. Assembly

mechanization is also facilitated. The provision of the
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fitted to the stator core by mating the pawms of the coil- covers with the
respective mating portiéns protruded fromthe upper and | ower end faces of
the stator core. - In-a feature of the invention, the insulating
material is allowed to flow through holes toward the opposite side of a
gate for insulating resin, so that the insulating material also flows to

t he .opposite side thereof. In a feature of the invention, the coi
cover can be fitted while the coil end is kept being pressed i nward by

second grooves 34a, moreover, facilitates the positioning of
the magnet wire end and this also contributes to the assembly
mechanization. Further, the wedge 44 can be held by the
stepped portion 37 between the coil covers 31, 40.

The present invention thus constituted has the
following effect:

According to the arrangement of the invention wherein
an electric motor is made up of: a stator core having a
plurality of slots, a coil wound through the slots of the
stator core, and tubular coil covers having inner and outer
peripheral portions for govering the coil ends, and is
characterized by the production steps of insulating the slots
and end faces of the stator core with insulating material,
winding an autohesion wire through'the slots, and covering
the coil ends with the coil covers whose inner walls are
substantially similar in configuration to the coil ends,
assembly mechanization is made possible by pressing the coil
end against the stator core while forming it inside the coil
cover to tightly hold and form the coil.

According to the preferable form of the invention
wherein the upper and lower end faces of the stator core are
protruded from the sides of the stator core to make each end
face a portion mating with the coil cover, which is provided
with pawls respectively mating with the mating portions, the
mating pawls can simply be shaped as the coil cover ié _
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% |nsert|ng through the notch.a ji.g for pressing the coil end on Lhé-tubular
© portion. - In a feature of the invention, the ceil cover can be |
fitted while the coil end is kept being pressed outward by '

readily fitted to the stator core by engaging the mating
poftions and the pawls.

According to the preferable form of the invention

- wherein the stator core is a laminated core and wherein holes
are bored in the'statgr core in the direction of lamination,
the stator core is uniformly covered with a thin layer of
resin as the insulating material since the flow of the resin
is facilitated by the holes.

According to the preferable form of the invention
wherein a tubular portion is protruded from the outer
periphery of the stator core and wherein notches are provided
therein, the coil cover can be fitted while the coil is
pressed down from the outer periphery of the coil end,
whereby the coil cover is prevented from cutting into the
outer periphery of the coil end.

According to the preferable form of the invention
wherein recessed openings are provided in the inner periphery
of the coil cover and opposite to the respective slots, the
coil cover can be fitted while the coil is pressed down from
the inner periphery of the coil end, whereby the coil cover
is prevented from cutting into the inner periphery of the

coil end.
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éﬁlnsertlng t hr ough t he openlng the. jig-for pre55|ng the ¢oil .end on t he

"~ tubul ar portion,. ‘The invention will be furtheL,dnqrr|bed by M@v of
S non-limtative exanple, with reference to the acconpanyi ng draw ngs,

which: - Figure 1 i's a perspective assenbly drhi"é,"mmuuﬂm tric

not or enbodyi ng the present invention. Fi gure
" assenbly drawing of the electric notor of Fig. 1.. |gure s a

top view of a stator core enbodying the

CLAIMS
1. An electric motor comprising:

a stator core having a plurality of slots and end
faces wherein said slots and said end faces of the stator
core are insulated with insulating material; ‘

a coil formed by winding an autohesion wire on said
stator coré through said slots;

at least one annular coil cover for covering one of
said end face, said cover having inner and outer peripheral
walls and an bottom wall substantially identical in
configuration to said one of said end faces and connecting
said inner and outer peripheral walls.

2. An electric motor as claimed in claim 1,
wherein said one of said end faces is protruded radially

~ outward from a peripﬁeral surface of said stator core to
provide an engagement portion engageable with a pawl formed
on said coil cover.

3. An electric motor as claimed in claim 1.or 2,
wherein the stator core is formed as a laminated construction
and holes are bored in the stator core in the direction of
lamination.

4. . An electric motor as claimed in claim 1, 2 or 3,
wherein a tubular portion is protruded from the outer
periphery of said one of said end faces, and notches are

provided in said tubular portion.
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present I nventi on. -~ - Figure 4 is a sectional view of the stator core.

T of :Fig. 3. _ Figure 5 is a top view of the ‘T%HTW‘TﬁW?TTﬁﬂﬁ?TﬁT
- wWith insulating material according to the present in
Figure 6 is a sectional view of the stator core cov ﬂ“‘q “I" Islln"ﬂ“ ng
material of Fig. 5. Figure 7 is g top view of* tlhe stators core

fitted wth an insulating cover according to the present invention.
5. An electric motor as claimed in claim 1, 2,

3 or 4, wherein recessed openings are formed in said
bottom wall of said coil cover so as to face said slots,
respectively.

5 6. An electric motor constructed and arranged
to operate substantially as hereinbefore described with
reference to and as illustrated in Figures 1 to 14 of the
accompanying drawings.

\
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. - Fi.gure 8 is a.sectlonal V|em10f the stator core. fitted with the coil -cover

_accordlng to the present invention. Figure 9 is a bottom view of
the stator core fitted wth the coil cover according to the present
i nventi on. Figure 10 is a partial sectional view of the stator

core with the wedge fixed according to the present invention.

Figure 11(a) is aptgpgvirey Qf cap upper coil cover according to the present
i nvention and Flgure—%&zb¥Lrs—a— . .
ELECTRIC MOTOR

The invention concerns an electric motof whose coil
ends can be formed by fitting insulating covers and what is
equipped with a coil having a short perimeter and capable of
assembly mechanization. The upper and_lowe£ end faces (22a)
and slots (23) of a laminated core as a stator core (20) are
used to form an iﬁsulating portion (26), whereas a coil (42)‘
is wound through the slots (23). Subsequently, an upper and
a lower coil cover (31, 40) whose internal sectional
configuration conforms to the coil end (43) are fitted in
from the upper and lower sides of the stator core,

respectively. Then a lead (52) is connected to the terminal

(57) provided on the upper coil cover (31).

Figure 1

_—
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partial ‘sectjgamat - vjew of -& projection aceording to the present invention.
Figure 12 a stdeview of the upper coil cover including:ts partial

__s_"ect'.i onal viw%present
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¢

i nventijon. .. - Figure 13.i-s a top view of a |ower coil cover

- according tg?%..p%esent"i nvention. " Fi-gure 14 1's a side view of . =
“ the lower c ' Including its partial sectional view according to the

present i nggetE 8O- Bpicsaaa FriPuUre 15 is a perspective exploded view of a
convent i ondf—erectric ot or: PEFAH-ED-DESCR-PH-ONOF. THE PEFEERRED |

* EMBODI MENT

(B2}
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3 Referrlng now t o Fi gs. 1.- 14, an enbodl.rrent of the "present i nventi-on will

; subsequent@scrl bed Reference numeral 20 denotes.'a stator core,

-~ whi-ch is forned W|th a h| gh- speed automatic press (not shown) for use in

_ bl anking S e8P b6t BB th rotors separately |ocated,; o? thje
respective inner peri pheral sides 21 of the stator——ctore—pt at-es cu ot an
.electric steel sheet wound like a hoop and- sinultaneously these plates are
united by caulking to required,thickness. Reference nuneral 22 denotes

mting &R Fig. 3

/' 22

N

= 2

22a

This Sheet 4

zuﬂﬂunmmniﬂ““



}'-'por'ti_‘o',ns formed by sticking .'out" the upper and | ower end faces 22a fromthe
. respecti vé=E#es$of the stator core 20 when the plateg are formed into a

. lam nated core; a plurality of such portions are provi ded so that the end
. portions é—f-eﬁr%-—&-*%* = ' 8-y (4 g

=5 ]

29 27 2oL

.

—_—
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coverss, which will be described later, -may mate-with the portions thus

i stuck -out gz 8hen steel sheets, for exanple, "0.35 mmor 0.5 mmthick are

. united in"Fhe die (not shown) of the high-speed automatic press, two kinds
of them'dig_ﬁgigjﬁt: aﬂmsmnf@ation are manuf act ured by=<t-aki ng i B/ and)out
the punCh n the die (not shown) to effect thickness or |amnation
control so as to make nore than one sheet 'stick out fromeach of the upper

and |l ower end faces. Reference_ punmergl 23 denotes a plurality of slots
provi ded a} equal Fiq 7

39

—_—
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f intervals and extended from-the inner peripheral side 21 toward the outer
"perlpheryg@§q£ha;slator tore. 20, each pole piece 24 beinng forned bet ween
the slots™ Further, reference nuneral 25 denotes a plurality of
hol-es pr oW —BRIe6-08 wiperlphery of the stator core€=2¢ (at gguak)
interval s and passed therethrough in the direction of Tam nation outside
the slots 23. Like the slots 23, these holes are forned sinultaneously
with the stator core 20. Reference nU@?ral 26. denotes an insul ating

portion forgesby, 1.

47

1, S ————ay
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for exanple quLect!on -mol-ding in such a way as to cover .the stator core
20 and caus k to the slots 23, the upper . and | ower end faces 22a.

Ref erence n aL§27 EFnotes a _coil guard |nclud|ng a tubul ar
chinney-shapEU poft 9432 -n Eecting in conbination with_the.ipsulating
portion 26 of the stator core 20 on the outer perTptrery herbol — e > 9)

| eadi ng end of the coil guard having notches 29 in a plurality of places
The coil guard 27 is used to prevent a

>8

39 27
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: ;c0|l fron1con1ng apart” after the coil s wound through the slots 23 of the
; stator cogeg wil | “becone apparent |ater. “Mor eover’,” the notches 29 are

lsed as spaces‘mhére t he - coil is pressed toward the center of the stator

core 20 @W -Y (8 9)

_ Fq.1(3
1=_=j 4/
\ 40

Q 7

(@AY F’j— [+
' 39
37— m/
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?'CO|+-pre55|ng j g when the- COI| covers are fitted to the stator core 20.
v Further, rqéggencg,nuneral 30 denotes a coil cover, and 31 an upper c0|I_-
v cowver for a—%e+ﬁfﬁal table as what -forms the coil cover on one side, the

coirl cover a3l La _ O e |nsulat|ng resin by |nject|on qpldlng [_to'a
di sc cover ifag—tfEoppe v he n Y "
numeral 32 denotes projections forned on the upper c0|I cover, the | eading
end of the projection being L-shaped so as
LB153— 9
- T
N\ — N
®. 8 |
7 /\—— -
N N
o N
b ¢ \ N
\g - T~ 3
):\
i RN
Wy -
W
C\u h \ ~
1 _ L..'
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, : o . . , , 1O 7-2 J0J
to fix a termnal, which will becone apparent later in Fig. 11, 33 pins

al so provided on the upper coil cover 31 |likewise and used to fix a
tenperature fuse (not shown) and a junper wre as_w.ll_becone apparent. . ...
| ater—and-—34—a-first groove forned with a side wall U3GAGEMENT B8  SG
inr%ﬁg’f’p‘ﬂéﬁa SHEE@S of sbBe upper coil cover 31 andf iusedbionr: pagatiwits ipaged 4.

as epcriptigp : paged .'g’ﬁ?'t%q;eg}ed ater Ref erence nuner aly 38zidge0t egaged 1. to paged ..

pl yMaCidm(sdf opapeidnds. wadg.d . the inner peripheral | vl 5 HN@apeDY. 16 Paked 2.

coyd Daawing(e) t hape . Imepipags having the same W Abswact  :paged .M. to paged .=
[] Abstract ~ : paged....... to paged. ... ELECTRIC MOTOR

|[DATE OF RECEIPT ................................... DATE OF RECEIPT .251%.........

The present invention relates to an eiqqﬁric motor
having a stator core on which a coil is woqnd..
In the accompanying drawings, Figure 15 shows

a conventional.electric motor of the

sort described in Japanese Utility Model Examined Publicatioq
No. 37407/1987. 1In Fig. 15, reference numeral 1 denotes a
stator core fabricated by uniting numerous silicon steel
sheets. The stator core 1 has a number of slots 2 in its
inner peripheral portion and insulating paper 3 is put
through each slot 2; which also houses a coil 4 via the
insulating paper 3. Reference numerals 5, 6 denote a pair of
insulating covers for covering the ends 4a, 4b of the coil 4
jutting out on both sides of the stator core 1, the
insulating covers 5, 6 being made of insulating material such
as plastics. The insulating cover 5 is formed Qith a
combination of inner and outer tubular portions 7, 9 whose
respective one sides are coupled together by an annﬁlar side
plate 11, whereas the insulating cover 6 is formed with a
combination of inner and outer tubular portions 8, 10 whose
respective one sides are coupled together by an annular side
plate 12, whereby a closed-end annular space ‘13 for housing
the coil is formed in between both the tubular portiones.
Further, reference numerals 9a, 10a denote flat

portions formed élternately on the outer peripheral faces of
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width as the slots 23 are respectively set opposite to the slots 23 when
the upper coil cover 31 is fitted to the stator core 20. Each of these
openings 36 is used as a space for wuse in pressing the coil against the
out side of the stator 10

5
the outer tubular portions 9, 10 of the insulating covers 5,
6, respectively. Reference numeral 15 denotes pawls
equivalent ﬁo mating parts, each of the mating pawls being
integrally formed on and protruded from the flat portion 9%a
on the outer tubular portion 9 of tﬁe insulating cover 5.
Reference numeral 16 denotes a plurality of frame-like
coupling pieces equivalent to those to be mated and each of
the frame-like coupling pieces is extended integrally on the
flat portion 10a of the outer tubular portion 10 of the
insulating cover 6, the frame-like coupling pieces
corresponding to the respective mating pawls 15.

The aforementioned conventional electric motor is
assembled through the steps of covering the étator core 1
with the insulating covers 5, 6 from both sides in such a way
as to house the ends.4a, 4b of the coil 4 in the space 13
formed with the insulating covers 5, 6, fitting the outer
tubular portions 9, 10 over the peripheral face of the stator
core 1, and abutting the leading ends of the inner tubular
portions 7, 8 against the end faces of the stator core 1.
Then the frame-like coupling pieces 16 are made to catch the
respective mating pawls 15 so as to couple the insulating
covers 5, 6 together. With the coil ends 4a, 4b covered with
the insulating covers 5, 6, the whole body is dipped into,
for example, a varnish bath to varnish it.

However, the conventional electric motor thus

fabricated poses the following problems.
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core 20 by nmeans of the coil-pressing jig when the upper coil cover 31 is
fitted to the stator core 20. Reference nuneral 34a denotes a plurality of
second grooves, each of which is formed in the upper periphery of the
upper coil cover 31, set wder than the dianmeter of a magnet wire and used
for positioning the coil. Furi her, reference nuneral 37 denotes a
stepped portion provided beneath the inner peripheral wall of the upper
coil cover 31 and fixed to the stator core 20 while its .

1. The perimeter of the coil tends to become greater and
this results in a rise in production cost as the amount of
coil for use increases.

The perimeter of the coil inevitably increases
because the insulating paper 3 is inserted in the slots 2
through which the coil 4 is wound. As a result, the material
and assembly costs increase.

2. The use of the insulating paper 3 makes the electric.
motor costly.
3. The electrical chéracteristics are poor.

Since the perimeter of the coil is lengthy, the
increased magnetic flux density lowers the operating
efficiency, thus reducing its rotational and torque
.characteristics, for example.

4. The necessity of varnishing makes assembly
mechanization less feasible.

Since both the insulating covers 5, 6 are varnished
by dipping them into the varnish bath before being coupled

together, assembly mechanization becomes infeasible.
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fecessed surface 7§ USedto press a wedge as wi || become apparent |ater,
and 38 a This Skead Hak BedaRefie®P! | NO Ppi eces provided at equal intervals and each

coupling pj ed down the external peripheral wall of the upper
r L-shaped mating pawl 39 at its | eadi ng end.
) i or of the upper coil cover 31 is, as will becone

coil cove

I nci dent al 'l :

apparent later, U shaped in section so as ®o formthe coil end. Reference
' er, formn . .

numeral 40 denotes a Iqmgrog éétcg éhe preséht invention is to solve

the foregoing problems.

An electric motor according to the present
invention ccmprising a stator core having a plurality of
slots, a cecil wound through the slots of the stator core,
and tubular coil covers having inner and outer peripheral
portions for covering the coil ends, is characterised'by
insulating the slots and end faces of the stator core with
insulating material, winding an autohesion wire through
the slots, and covering the coil ends with the coil covers
whose inner walls are substantially similar in
configuration to the coil ends.

l. Lower production cost resulting from the
reduced perimeter of the coil, that is, the reduced amount
of coil for use; |

2. No insulating paper required;

3. Excellent electrical characteristics;

4. No varnish treatment required; and

5. Feasibility of assembly mechanisation.

The upper and lower end faces of the stator core
may be protruded from the respective sides of the stator
core to make each end face a portion mating with the coil
cover, which is provided with pawls respectively mating
with the portions.

The stator core may be a laminated core and
holes be bored through the stator core in the direction of
lamination.

In yet another form of the invention, a tubular
portion may protrude from the outer periphery of the
stator core and notches be provided therein.

Recessed openings may be provided in the inner
periphery of the insulating core and opposite to the
respective slots.
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the counter part of the coil cover 30, the coil cover 31 being formed of
insulating resin by injection nmolding into a disc covering the |ower end
face 22a of the stator core 20. The lower coil cover is U shaped in
section |like the upper coil cover 31. Reference nuneral 41 denotes a
plurality of holes formed in the [ower bnsulating cover 30 at equal
interval s and used as those for confirmng the coil condition.

insulating cover and opposite to the respective slots.

According to the invention, the autohesioﬁ wire as a
coil is wound through the slots of the stator core, the slots
and end faces thereof being insulated with insulating
material. While the ends of the coil are being shaped inside
the coil covers, that is, the coil is being tightly held
between the coil covers by pressing the coil covers against
the stator core, the coil covers are fitted to the stator
core.

In a feature of the invention, the coil covers are
fitted to the stator core by mating thé'pawls of the coil
covers with the respective mating portions protruded from the
upper and lower end faces of the stator core.

In a feature of the invention, the insulating
material is allowed to flow through holes toward the opposite
side of a gate for insulating resin, so that the insulating
material also flows to the opposite side thereof.

In a feature of the invention, the coil cover can be
fitted while the coil end is kept being pressed inward by
inserting through the notch a jig for preséing the coil end
on the tubular portion.

In a féature of the invention, the coil cover can be

fitted while the coil end is kept being pressed outward by
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Li ke the upper coil cover 31, the lower coil cover 40 is also provided
w th openings 36, coupling pieces 38 and a stepped portion 37. Reference

nuneral 42 denotes a coil which is a magnet wire coated with, for exanple,
aut ohesion material, and wound through the slots 23 of the stator core
6

inserting through the opening the jig for pressing the coil
end on the tubular portion.
The invention will be further described by way of non-limitative

example, with reference to the accompanying drawings, in which:-

Figure 1 is a perspective assembly drawing of an
electric motor embodying the present inveﬁtion.

Figure 2 is a perspective assembly drawing of the
electric motor of Fig. 1.

Figure 3 is a top view of a stator core embodying the
present invention.

Figure 4 is a sectional view of the statdr core of
Fig. 3.

Figure 5 is a top view of the stator core covered
with insulating material according to the present invention.

Figure 6 is a sectional view of the stator core
covered with insulating material of Fig. 5.

Figure 7 is a top view of the stator core fitted with
an insulating cover according to the present invention.

Figure 8 is a sectional view of the stator core
fitted with thg coil cover according to the present
invention.

Figure 9 is a bottom view of the stator core fitted
with the coil cover according to the preseﬂt invention.

Figure 10 is a partial sectional view of the stator
core with the wedge fixed according to the present invention.

Figure 1ll(a) is a top view of an upper coil cover

~according to the present invention and Figure ll1(b) is a
REPLACEMENT SHEET|
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20 whose slots and end faces are insulated wth the insulating nmaterial.
VWhile the coil end is formed inside the <coil cover 30, the coil 42 is held
by pressing the coil cover 30 against the stator core 20, so that the coi
cover 30 is fitted to the stator core 20. Reference nuneral 43 denotes

the coil end, and 44 the wedge inserted’n the slot 23. The wedge is
pressed and vertically secured by the respective stepped portions of the
covers 31, 40 when the coil cover 30 is fitted to the stator core 20.

Ref erence %@?%fyl @%ctional view of a projection according to the
present invention.

Figure 12 a side view of the upper coil cover
including its partial sectional view according to the present
invention.

Figure 13 is a top view of a lower coil cover
according to the present invention.

Figure 14 is a side view of the lower coil cover
including its partial sectional view according to the present
infention.

Figure 15 is a perspective exploded view of a
conventional electric motor.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to Figs. 1 - 14, an embodiment of the
present invention will subsequently be described. Reference
numeral 20 denotes a stator core, which is formed with a
high-speed automatic press (not shown) for use in blanking
stator core plates with.rotors separately located on the
respective inner peripheral sides 21 of the stator core
plates out of an electric steel sheet wound like a hoop and
simultaneously these plates are united by caulking to
required thickness. Reference nuﬁeral 22 denotes mating
portions formed by sticking out the upper and lower end faces
22a from the respective sides of the stator core 20 when the
plates are formed into a laminated core; a plurality of such

portions are provided so that the end portions of coil
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denotes rotors provided inside the stator core 20 with the rotary shaft 46
passed through the center thereof, and 47 a bearing, for exanple, a bal
bearing enbracing the rotary shaft. Ref erence nuneral 48 denotes
an outer case, 49 a franme form ng one side of the outer case, and having a
rotary shaft hole (not shown) bored in &he center and a coupling brim50
on the periphery of the frame. Reference nuneral 51 denotes a bracket
form ng the other side of the outer case 48

covers, which will be described later, may mate with the
portions thus stuck out. When steel sheets, for example,
0.35 mm or 0.5 mm thick are united in the die (not shown) of
the high-speed automatic press, two kinds of them different
in configuration are manufactured by taking in and out the
punch in the die (not shown) to effect thickness or
laﬁination control so as to make more than one sheet stick
out from each of the upper and lower end faces. Reference
numeral 23 denotes a plurality of slofs provided at equal
intervals and extended from the inner peripheral side 21
toward the outer peripherf of the stator core 20; each pole
piece 24 being formed between the slots. -

Further, reference numeral 25 denotes a plurality of
holes provided in the outer periphery of the stator core 20
at equal intervals and passed therethrough in the direction
of lamination outside the slots 23. Like the slots 23, these
holes are formed simultaneously with the stator core 20.
Reference numeral 26.denotes an insulating portion formed by,
for example, injection molding in such a way as to cover the
stator core 20 and caused to stick to the slots 23, the upper
and lower end faces 22a. Reference numeral 27 denotes a coil
guard including a tubular chimney-shaped portion 28
projecting in combination with the insulating portion 26 of
the stator core 20 on the outer periphery thereof, the
leading end of the coil guard having notches 29 in a

plurality of places. The coil guard 27 is used to prevent a
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havi ng the coupling brimb50 on the periphery, a dﬁﬁﬂbﬁ G SHekhlY bor ed
in the inner side of the coupling brim50. Refenfefce nuneral 53j}dgnotes a
power supply | ead which is, 25 SEP 1996 1% for
exanple, a heat-resistant vinyl wire, 54 an insuljat}i ng :

: S

D A I R

coil from coming apart after the coil is wound through the
slots 23 of the stator core 20 as will become apparent later.
Moreover, the notches 29 are used as spaces where the coil is
pressed toward the center of the stator core 20 by means of a
coil-pressing jig when the coil covers are fitted to the
stator core 20. |
Further, reference numeral 30 denotes a coil cover, )

and 31 an upper coil cover for a terminal table as what forms
the coil cover on one side, the coil cover 31 being formed of
insulating resin by injection molding into a disc covering
the upper end face 22a of the stator core 20. Reference:
numeral 32 denotes projections formed on the upper coil
cover, the leading end of the projection being L-shaped so as

- to fix a terminal, which will become apparent later in Fig.
11, 33 pins also pro§ided on the upper coil cover 31 likewise
and used to fix a temperature fuse (not shown) and a jumper
wire as will become apparent later, and 34 a first groove
formed with a ;ide wall A35 enclosing the inner peripheral
side of the upper coil cover 31 and used for lead-wiring as

- will also be described later. Reference numeral 36 denotes a
plurality of openings made in-the inner peripheral wall of
the upper coil cover 31 and these openings having the same
width as the slots 23 are respectively set opposite to the
slots 23 when the upper coil cover 31 is fitted to the stator
core 20. Each of these openings 36 is used as a space for

use in pressing the coil against the outside of the stator

This Sheet Has Been Re;ilaced



tube for protecting the |lead, the tube being made of flexible insulating
material, for exanple, -polyethyl ene. Reference nuneral 55 denotes a

pl astic cord bush which is enbraced with an insulating tube and fitted in
the cord hole 52, 56 a junper line which is, for exanple, a single
conductor for connecting termnals 57 &@cured between the projections 32,
and 58 leads fornmed with the begi nning and end of w ndi ng. The

af orenenti oned el ectric notor is assenbled through the steps of formng

the Statorcggéezgobgngeggg ggtgﬂe coil-pressing jig when the upper coil

cover 31 is fitted to the stator core 20. Reference numeral
34a denotes a plurality of second grooves, each of which is
formed in the upper periphery of the upper coil cover 31, set
wider than the diameter of a magnet wire and used for
positioning the coil.

Further, reference numeral 37 denotes a stepped
portion provided beneath the inner peripheral wall of the
upper coil cover 31 and fixed to the stator core 20 while its
recessed surface is used to press a wedge as will become
apparent later,
and 38 a plurality of coupling pieces provided at equal
intervals and each coupling piece is extended down the
external peripheral wall of the upper coil cover 31 and has a
L-shaped mating paw1.39 at its leading end. 1Incidentally,
the interior of the upper coil cover 31 is, as will become
apparent léter, U-shaped in section so as to form the coil
end. Reference numeral 40 denotes a lower coil cover forming
the counter part of the coil cover 30, the coii cover 31
being formed of insulating resin by injection molding into a
disc covering the lower end face 22a of the stator core 20.
The lower coil.cover is U-shaped in section like the upper
coil cover 31. Reference numeral 41 denotes a plurality of
holes formed in the lower insulating cover 30 at equal
intervals and used as those for confirming the coil

condition.
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45 by bl anki ng and caul king to required thickness with a high-speed
automatic press froman electric steel sheet wound |ike a hoop.
Subsequently, the stator core 20 is rinsed to renove oil and heated up to
about 150 [err]C using a heating nedium Then an injection nolding nmachine
(not shown) is used to nold the insul alfng portion 26 formed of the
insulating material integrally on the upper and |ower end faces 22a and in
the slots 23. After the insulating portion 26 is thus forned, the parting

portion is trimedi3Rd fheUtbper coil cover 31, the lower coil cover 40
is also provided with openings 36, coupling pieces 38 and a
stepped portion 37. Reference numeral 42 denotes a coil
which is a magnet wire coated with, for example, autohesion
material, and wound throﬁgh the slots 23 of the stator core
20 whose slots and end faces are insulated with the
insulating material. While the coil end is formed inside thg
coil cover 30, the coil 42 is held by pressing the coil cover
30 against the stator core 20,.so that the coil cover 30 is
fitted to the stator core 20. Reference numeral 43 denotes
the coil end, and 44 the wedge inserted in the slot 23. The
wedge is pressed and vertically secﬁred by the respective
stepped portions of the covers 31, 40 when the coil cover 30
is fitted to the stator core 20. Reference numeral 45
denotes rotors provided inside the stator core 20 with the
rotary shaft 46 passed through the center thereof, and 47 a
bearing, for example, a ball bearing embracing the rotary
shaft. |

Reference numeral 48 denotes an outer case, 49 a
frame.ﬁorming one side of the outer case, and having a rotary
shaft hole (not shown) bored in the center and a coupling
brim 50 on the periphery of the frame. Reference numeral 51
denotes a bracket forming the other side of the outer case 48
having the coupling brim 50 on the periphery, a cord hole 52
being bored in the inner side of the coupling brim 50.

Reference numeral 53 denotes a power supply lead which is,
REPLACEMENT SHEET
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preventive is applied to the inner periphery. Further, a coi

wi ndi ng machi ne (not shown) is used to wind the coil 42 on a wnding jig
(not shown) and the coil 42 is fitted in the slots 23 together with the
wedge 44 being inserted in the slot 23. Then the internediate form ng of
the coil end 43 is conducted and the stdfor core 20 having the coil 42 is
fitted to an assenbly pallet (not shown) to

for example, a heat-resistant vinyl wire, 54 an insulating
tube for protecting the lead, the tube being made of flexible
insulating material, for example, polyethylene. Reference
numeral 55 denotés a plastic cord bush which is embraced with
an insulating tube and fitted in the cord hole 52, 56 a
jumper line which is, for example, a single conductor for
connecting_terminals 57 secured between the projections 32,
and 58 leads formed with the begiﬁning and end of winding.

The aforementioned electric motor is assembled
through the steps of forming the stator core 20 and the rotor
45 by blanking and caulking to required thickness with a
high-speed automatic press from an electric steel sheet wound
like a hoop. Subsequently, the stator core 20 is rinsed to
remove oil and heated up to about 150 °C using a heating
medium. Then an injéction moldiﬁg machine (not shown) is
used to mold the insulating portion 26 formed of ﬁhe
insulating material integrally on the upper and lower end
faces 22a and in the slots 23. After the insulating portion
26 is thus formed, the parting portion is trimmed and a rust
preventive is applied to the inner periphery.

Further, a coil winding machine (not shown) is used
to wind the coil 42 on a winding jig (not shown) and the coil
42 is fitted in the slots 23 together with the wedge 44 being
inserted in the slot 23. Then the intermediate forming of
the coil end 43 is conducted and the stator core 20 having

the coil 42 is fitted to an assembly pallet (not shown) to
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-13 - fasten the |l eads 58 of the coil 42 tenporarily. Then the upper
coil cover 31 is secured to the stator core 20 by engagi ng the portions
22 with the pawls 39. Then the termnals 57 is fitted to the upper coi
cover 31 and the | eads 58 are fixedly connected to the termnals 57
before the ends of the |eads 58 are cdB and renoved.

fasten the leads 58 of the coil 42 temporarily. Then the
upper coil cover 31.is secured to the stator core 20 by
engaging the portions 22 with the pawls 39. Then the
terminals 57 is fitted to the upper coil cover 31 and the
leads 58 are fixedly connected to the terminals 57 before the
ends of the leads 58 are cut and removed;

Subseqﬁently, the lower coil cover 40 is fitted to
the lower end face of.the stator core 20 as in the case of
the upper coil cover 31 and electrical inspection is made by
abutting contacts (not shown) on the terminals 57. Then
prescribed voltage is applied across a predetermine position
of the terminals 57 to supply power to the coil 42 and the
heat generated thereby causes the autohesion varnish sficking
to the surface of the magnet wire to melt, so that the coil
42 is anchored.

Further, the stator core 20 fitted with the coil
cover 30 is forced into the frame 49 and the rotor 45 fitted
with the bearing 47 is fitted in the stator core 20. Various
kinds of inspection are made after a washer (not shown) is
fitted to the rotary shaft 46 of the rotor 45. Subsequently,
the jumper wire 56 and the temperature fuse are fitted to tﬁe
upper coil cover 31 and the lead including the power supply
lead 53 is connected to the terminals 57. Each charging
parts are then insulated with patty (not shown). Then the
bracket 51 is fitted to the stator core 20 and by caulking

the brim 50 of the frame 49 the frame 49 and the bracket 51

[REFLACEMENT SHEET
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Subsequently, the lower coil cover 40 is fitted to the |l ower end face of
the stator core 20 as in the case of t he upper coil cover 31 and

el ectrical inspection is nade by abutting contacts (not shown) on the
termnals 57. Then prescri bed voltage is applied across a predeterm ne
position of the termnals 57 to suppl g4power to the coil 42 and the

heat generated thereby causes the autohesion varnish sticking to the
surface of the magnet wire to nelt, so that the coil 42 i s anchored.

are combined and fixed. The lead 53 is then passed through
the insulating tube 54, which together with the cord bush 55
is fitted to the bracket 51.

As set forth above, the steps of treating the slot
cells with varnish and shaping the coil end 43 can be
dispensed with by insulating the end faces of the stator core
20 and slots 23, winding the autohesion wire thereon, and
fitting the upper and lower coil covers 31, 40 to the stator
core 20. Moreover, assembly mechanization ultimately becomes
feasible as it is possible to decrease the perimeter of the
coil 42, thus facilitating the fixing of the coil 42.
Further, the stator core 20 is readily fitted to the coil
cover 30 by means of the mating portions of the stator core
20 and the pawls 39 of the coil cover 30, and this makes i;
simpler to lock the coil cover 30. Since the resin aslthe
insulating material is allowed to flow through the holes of
the stator core 20, it is caused to flow toward the opposite
gate more efficiently than to flow on the surface of each
slot of the stator core 20, whereby the flow characteristics
thereof are improvable. 1In addition, not only moldability at
low pressures but also fréedom from burr renders thin-wall
molding possible.

The provision of the first groove 34 and the
projections 32 for the upper coil covef 31 allows the lead 53
and the terminals 57 to be positioned properly. Assembly

mechanization is also facilitated. The provision of the
REPLACEMENT SHEET
25 SEP 1996

R YR L



Further, the stator core 20 fitted with the coil cover 30 is forced into
the frame 49 and the rotor 45 fitted wth the bearing 47 is fitted in the
stator core 20. Various kinds of inspection are nmade after a washer (not
shown) is fitted to the rotary shaft 46 of the rotor 45. Subsequently,
the junper wire 56 and the tenperature fugse are fitted to the upper coi
cover 31 and the lead including the power supply lead 53 is connected to
the term nals 57. Each charging parts are then insulated with putty (not

shown) . nggohgegrooves 34a, moreover, facilitates the positioning of

the magnet wire end and this also contributes to the assembly
mechanization. Further, the wedge 44 can be held by the
stepped portion 37 between the coil covers 31, 40.

| The present invention thus constituted has the
following effect:

According to the arrangement of the invention wherein’
an elecﬁric motor is made up of: a stator core having a
plurality of slots, a coil wound through the slots of the
stator core, and tubular coil covers having inner and outerx
peripheral portions for ;overing the coil ends, and ié
characterized by the production steps of insulating the slots
and end faces of the stator core with insulating material,
winding an autohesion wire through the slots, and covering
the coil ends with the coil covers whose inner walls are
substantially similar in configuration-to the coil ends,
assembly mechanization is made possible by pressing the coil
end against the stator core while forming it inside the coil
cover to tightly hold and form the coil.

According to the preferable form of the invention
wherein the upper and lower end faces of the stator core are
protruded from the sides of the stator core to make each end
face a portion mating with the coil cover, which is provided
with pawls respectively mating with the mating portions, the

matihg pawls can simply be shaped as the coil cover is
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bracket 51 is fitted to the stator core 20 and by caul king the brim50 of
the frame 49, the frame 49 and the bracket 51
14 are conbined and fixed. The lead 53 is then passed through the
i nsul ating tube 54, which together with the cord bush 55
16

readily fitted to the stator core by engaging the mating
portions and the pawls.

According to the preferable form of the invention
wherein the stator core is a laminated core and wherein holes
are bored in the stator core in the direction of lamination,
the stator core is uniformly covered kith a thin layer of
resin as the insulating material since the flow of the resin
is facilitated by the holes.

According to the preferable form of the invention
wherein a tubular portion is protruded from the outer
periphery of the stator core and wherein notches ére provided
therein, the coil cover can be fitted while the coil is
pressed down from the outer periphery of the coil end,
whereby the coil cover is prevented from cutting into the
outer periphery of the coil end.

According to the preferable form of the invention
wherein recessed openings are provided in the inner periphery
of the coil cover and opposite to the respective slots, the
coil cover can be fitted while the coil is pressed down from
the inner periphery of the coil end, whereby the coil cover
is prevented from cutting into the inner periphery of the

coil end.
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Is fitted to the bracket 51. As set forth above, the steps of
treating the slot cells with varnish and shaping the coil end 43 can be

di spensed with by insulating the end faces of the stat ﬂm““mﬁgots
23, winding the autohesion wire thereon, and fitting mllmmmu I r
coil covers 31, 40 to the stator core Z. Moreover, asserfbl ¥ ntchani*zation
ultimately becones feasible as it is possible to decrease the perineter of

the coil 42, thus facilitating the fixing of the coil 42.
CLAIMS

1. An electric motor comprising:

a stator core having a plurality of slots and end
faces wherein said slots and said end faces of the stator
core are insulated with insulating material; -

a coil formed by winding an autohesion wire on said
stator core through said slots; |

at least one annular coil cover for covering one of
said end face, said cover having inner and outer peripheral
walls and an bottom wall substantially identical in
configuration to said one of said end faces and connecting
said inner and outer peripheral walls.

2. An electric motor as claimed in claim 1,
wherein said one of said end faces is protruded radlally
outward from a perlpheral surface of said stator core to
provide an engagement portion engageable with a pawl formed
on said coil cover.

3. An electric motor as claimed in claim 1.or 2,
wherein the stator core is formed as a laminated construction
and holes are bored in the stator core in the direction of
lamination.

4. An electric motor as claimed in claim 1, 2 or 3,
wherein a tubular portion is protruded from the outer
periphery of said one of said end faces, and notches are

provided in said tubular portion.
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Fufther, the stator core 20 is readily fitted to—fhe—ﬁﬁf+~_ceve{ -30 by

nmeans of the mating portions of the stator core 9 of t he
coil cover 30, and this makes it sinpler to Iock - Since
the resin as the insulating material is allowed t e hol es

of the stator core 20, it is caused to _fhLew_toward the opp05|te gate nore
efficiently than to flow on the surface of each slot of the stator core

20, whereby the flow chgracharesbbesict H6EELT a8l E14THEAV ! 81akfh 3ddbLI ON,
not only nDIdablllty at
or 4, wherein recessed openings are formed in said

bottom wall of said coil cover so as to face said slots,
respectively.

5 6. An electric motor comstructed and arranged
to operate substantially as hereinbefore described with
reference to and as illustrated in Figures 1 to 14 of the
accompanying drawings.

This Sheet Has Been Re;ilaced




| ow pressures -but also freedomfromburr renders thin-wall nolding
possi bl e. The provision of the first groove 34 and the
projections 32 for the upper coil cover 31 allows the lead 53 and the
termnals 57 to be positioned properly. Assenbly nechanization is also
facilitated. The provision of the '

ABSTRACT 19

ELECTRIC MOTOR

The invention concerns an electric motor whose coil
ends can be formed by fitting insulating covers and what is
equipped with a coil having a short perimeter and capable of
assembly mechanization. The upper and lower end faces (22a)
and slots (23) of a laminated core as a stator core (20) are
used to form an insulating portion (26), whereas a coil (42)‘
is wound through the slots (23). Subsequently, an upper and
a lower coil cover (31,.40) whose internal sectional
configuration conforms to the coil end (43) arelfitted in
from the upper and lower sides of the étator core,
respectively. Then a lead (52) is connected to the terminal

(57) provided on the upper coil cover (31).

Figure 1
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second grooves 34a, noreover,

facilitates the positioning of

t he magnet

wire end and this also contributes to the assenbly nechanization. Further,
t he wedge 44 can be held by the stepped portion 37 between the coil covers
31, 40. The—present invention thus constituted has the follow ng
effect: According to the arraggement of the invention wherein

KA
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an electric notor is made up of: a stator core having a plurality of
slots, a coil wound through the slots of the stator core, and tubul ar coi
covers having inner and outer peripheral portions for covering the coi
ends, and is characterized by the production steps of insulating the slots

and end faces of the stator core with ¢nsulating material, w nding an
aut ohesion wre through the slots, and covering the coil ends with the
coi | r 'HEE¥ wal |s are substantially simlar in configuration
to the 3@["3

25 SEP B9
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assenbly mechani zation is made possible by pressing the coil end against
the stator core while formng it inside the coil cover to tightly hold and
formthe coil. According to the preferable formof the invention
wherein the upper and | ower end faces of the stator core are protruded
fromthe sides of the stator core to ngke each end face a portion mating
with the coil cover, which is provided™ with paw s respectively mating with
the mating portions, the mating pawls can sinply be shaped as the coi

cover is

FIG. 3

223 22
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16 readily fitted to the stator core by engaging the mating portions and
the paw s. . According to the preferable formof the invention
wherein the stator core is a |lam nated core and wherein hol es

4
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are bored in the stator core in the direction of |lam nation, the stator
core is uniformy covered with a thin layer of resin as the insulating
material since the flow of the resin is facilitated by the hol es.
According to the preferable formof the invergion wherein a tubular
portion is protruded fromthe outer periphe?@ of the stator core and
wherein notches are provided therein, the coil cover can be fitted while
the coil is pressed down fromthe outer periphery of the coil end,

REPLACEMENT SHEET
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whereby the coil cover is prevented fromcutting into the outer periphery
of the coil end. According to the preferable formof the invention
wherein recessed openings are provided in the inner periphery of the coi
cover and opposite to the respective slots, the coil cover can be fitted
while the coil is pressed down from thg inner periphery of the coil end,
whereby the coil cover is prevented fromcutting into the inner periphery
of the coil end.

42
:f/39
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REPLACEMENT SHEET 1. An electric notor conprising:
a stator core having a plurality of slots and end

7

FIG. 11 a
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faces wherein said”slots and said end faces of the stator core are
|nsuL§ted MAthuhnsulatlng mat eri al ; a coil formed by w nding
> . ﬁhﬁngon sai d stator core through said slots;
byl &r. coil cover for covering one of said end faces,
i ng tnner and outer 8 peripheral walls connected by an
that the internal configuration of the coi
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eng- < __...2. An.electric motor as claimed in claim1l1, wherein
saiid oﬂe?béCSHLﬂTeﬂﬂrrﬁueabys"pﬁotruded radially outward froma
pefléﬁéﬁa$”$mﬂfa@adm4q atdr core to provide an engagenent

porﬂﬁén ierigiageapl, : wh flor ned on sai d coil cover.
3.1 Minebpety)i. %2@% &E‘é?aé‘f _1"rre?l inclairm or 2

| 11 Absira : pag
i stact  :paged ... o paged.... | ELECTRIC MOTOR REPLACEMENT SHEEY
L}:zm, OF RECEIPT .. 2elyar | |

The present invention relstes to an electr:c motor

having a stator core on which 5 co1l is wound.

In the accomﬁanying drawings, Figure 15_sﬂows
a convenfionél electric motor of the
sort described’fﬁjbapanese Utility Model Examined-?ublicatioq
No. 37407/1%87. 1In Fig. 15, reference numeral 1 denotes,a
stator core fabricated by uniting numeroﬁs silicon ste2l
sheets. The stator core 1 has a nﬁmber of slots 2 in its
inner psripheral portion and insulzting paper 3 is put

through each slot 2, which also houses a coil 4 via the

insulating paper 3. Reference numerals S5, & denote a pair of
insulating covers for covering the ends 4a, 4b of the coil 4
/

W

jutting out on both sides of the/;tator core 1, th
insuiating covers 5, § bsing made of insulating material such
as plastics. The insulating cover 5 is formed with a
combination.of inner and outer tubuler portions 7, 9

coupled together by an annular sids
plate 11, whereas the insulating cover 6 is formed with a
combination of innsr and outer tubular portions 8, 10

coupled together by an annular side

plate 12, whereby a closed-end annular.space 13 for housing
the coil is formed in between both the tubular portions.
Further, rsfsrence numerals 9a, 10a denote flat

portions formad alternataly on the outer peripheral faces of
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wherein the' stat'or core is forned as a_.‘_-'_l_.anfi'-nat'ed ' construction and
holes are bored in the stator core in:the. - direction of |am nation.
An electric notor. as clained in claim1, 2 or 3,

23 REPLACEMENT SHEET

1. The length of the inner pefimeter of the coil is
greater than necessary and this results in a rise in
production cost as the amount of wire needed for the coil

increases.

The length of the inner perimeter of the coil
inevitably increases because the insulating paper 3 is
inserted in the slots 2 through which the coil 4 is wound.
As a result, the material and assembly costs increase. -

2. The use of the insulating paper 3 makes the

electric motor costly.

3. The eiectrical characteristics are poor.
Since the perimeter of the coil is lengthy, the
increased magnetic flux density lowers the operating
efficiency, thus reducing its rotational and torque

characteristics, for .example.

4, The necessity of varnishing makes assembly

mechanization less feasible.

Since.both the insulating covers 5, 6 are
varnished by dipping them intoc the varnish bath after
being coupled together, assembly mechanization becomes

infeasible.
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- 18 - whereiri"a tubular portion of the insulating material protrudes
fromthe outer periphery of said one of said end faces, and notches are
provided in said tabular portion. 5. An el ectric notor as clained
inclaiml, 2, 3 or 4, wherein recessed openings are forned in said bottom
of the inner peripheral wall of said coil cover so as to face said slots,
respectively. -4 - REPLAGCEMENT SHEET

An object of the present invention is to solve the
foregoing problems.

According to the present invention there is provided
an electric motor compriéing:

a stator core having a plurality of slots and end
faces wherein said slots and said end faces of the stator
core are insulated with insulating material;

a coil formed by winding an autohesion wire on said
stator core through said slots; . ,

at least one annular coil cover for covering one of
said end faces, said cover having inner and outer
peripheral walls connected by an annular bottom wall so
that the internal configuration of the coil cover
substantially conforms to the configuration of the coil
end.

The invention can provide the following advantages:-

1. Lower production cost resulting from the reduced
perimeter of the coil, that is, the reduced amount of coil
for use; |

2. No insulating paper required;

3. Excellent electrical characteristics;

4. No varnish treatment required; and

5. Feasibility of assembly mechanisation.

The upper and lower end faces of the stator core may
be protruded from the respective sides of the stator core
to make around each end face a portion mating with the
coil cover, which is provided with pawls respectively
mating with the portioms.

The stator core may be a laminated core and holes be

' bored through the stator core in the direction of
lamination.

In vet another form of the invention, a tubular
portion may protrude from the outer periphery of the
stator core and notches be provided therein.

Recessed openings may be provided in the inner
periphery of the insulating core and opposite to the

respective slots.
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6. An eleﬁr“”‘?f‘”;; Sfdiing to any one of the preceding clains wherein
sai d indicaf wet-etTal formed on;the end faces and slots of the

di ng. 7." An electric notor accordi ng

stator core
to any one | ai ms wherein there are two annul ar coi
covers for ely the gpposite end faces of the

9 - REPLAGEMENT SHEET
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coil from coming’ﬁpart after the coil is wound through the
slots 23 of the stator core 20 as will become apparant later.
Moreover, the notches 29 are used as spaces where the coil is
pressed toward the center of the stator core 20 by means.of a
coil-pressing jig when the coil covers are f;tt;d to the
stator core 20

Further, reference numeral 30 denotes a ;oil cover,
and 31 an upper coil cover for a terminal table as what forms
the coil cover on one side, the coil cover 31 béing formed of
insulating resin by injesction molding into a disc covering

the upper end face 22a of the stator core 20. Reference

0
1]
La |
(1]
o
=
[

numaral 32 denotes projections formed on tha2 up
cover, the leading end of the projection being L-shapad so as
o f@x a terminal, which will;becohe apparent later in rig.
11, 33 pins also providad on the upper coil cover 31 likswise
and used to fix a temperature fuse (not shown) and & jumpsr
wire as will become apparent later, and 34 a first groovs
formed with a2 side wall 35 enclosing the inner peripheral
side of thes upper coil cover 31 and used for lead-wiring as
will also be described later. Reference numeral 36 denotes a
plurality of openings made in the inner peripheral wall of
the upper coil cover 31 and these openings having the same
width as the slots 23 are respectively set opposite to the
slots 23 when the upper coil cover 31 is fitted to the stator

core 20. Each of these openings 36 is used as a space for

use in pressing the coil against the outside of tha stator



stator core’
sandw ched bt
An el ectric
her ei nbefore}d
to 14 of the

SHEET

JREPLACENTAND ostd .
uTd W th the qoill such that:.each end of the coil is
e gk ¥ pdctli ve cover' and stator end face. 8.
or constructdd jand arranged to “operate substantially as

' th rieference to and as illustrated in Figures 1

acconpanying. draw ngs. _ 4 _ REPLACENENT
 REPLAGEMENT SHEET

fasten the leads 58 of the coil 42 temporarily. Then the
uppar coil cover 31 is secured to the.scato; cores 20 Qy
engaging the portions 22 with the pawls 39. .Thén the
terminals 57 is fitted to the upper coil cover 31 and the
leads 58 are fixedly connected to the terminals 57 before the
ends of the leads 58 are cut and.removed,

Subseguently, the lowsr coil cover-40 is fitted to

the lower_end face of the stator core 20 as in the case of

the upgar coil cover 31 and electrical in nspaction is made by

abutting contacts (not shown) on the terminals 57. Then
prescribed voltage is applied across a predstermin2 position
of the terminals 57 to supply powsr to the coil 42 and the

h utohesion varnish sticking

t
(1
b

heat gansrated thersby causes
to the surface of the magnet wirs to melt, so that the coil
42 is anchoread.

Further, the staztor corz 20 fitted with the coil
cover 30 is forced into the frams 49 and thes rotor 45 fitted
with the bsaring 47 is fitted in the stater core 20. Various
kinds of inspection are made after a washer (not shown) is
fitted to the rotary shaft 46 of the rotor 45. Subsequently,
the jumper wire 56 and the temperature.fuse are fitted to the
upper coil cover 31 and the lead including the powsr supply
lead 53 is connected to the terminals S?7. Each charging.
parts are then insulated with putty (not shown). Thén the
bracket 51 is fitted to the stator core 20 and by caulking

tha brim 50 of the fram= 49, the frame 49 and th2 bracket 51
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1. An electric motor comprising:

a stator core having a plurality of slots and end
faces wherein said slots and said end faces of the stator
core are insulated with insulating material;

a coil formed by winding an autchesion wire on said

- stator core through said.slots:
| at least one annular coil cover for covering oﬁe'of
said end faces, said.cover having inner and outef

* peripheral walls connected by an annular bottom wall so
that the intermal configuration of the coil cover

substantially conforms to the configuration of the coil

end.

2. An electric motor as élaimed in claim 1, wherein
said one of said end faces is protruded radially outward
from a peripheral surface of said stator core to provide
an engagement portion engageable with a pawl formed on

said coil cover.

3. An electric motor as claimed in claim 1 or 2
wherein the stator core is formed as a laminated
construction and holes are bored in the stator core in the

direction of lamination.

:REPLACHKEQfSQEE?; An electric motor as claimed in claim 1, 2 or 3,
2 8 JUL 1998
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wherein a tubular portion of the insulatingFﬁilé?@M&NTSHEET'
protrudes from the outer periphery of said one of said end

faces, and notches are provided in said tabular portion.

5. An electric motor as claimed in claim 1, 2, 3 or
4, wherein recessed openings are formed in said bottom of
the inner peripheral wall of said coil cover so as to face

said slots, respectively.

5. An electric motor according to any one'of the
preceding claims wherein said indicating material is
formed on the end faces and slots of the stator core by

injection moulding.

7. An electric motor according to any one of the
preceding claims wherein there are two annular coil covers
for covering respectively the opposite end faces of the
stator core would with the coil such that each end of the
coil is sandwiched between the respgctive cover and stator

end face.

8. An electric motor constructed and arranged to
operate substantially as hereinbefore described with

ieference to and as illusfrated in Figures 1 to 14 of the

accompanying drawings.
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FIG. 1
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