2264811 ELECTRI C MOTCR .The present invention relates to an electric notor
I n which an outer ring yoke portion and an inner ring nagnetic pole 5

portion are separately formed, a rotor is inserted int:Zl ' i.ng
magneti c pole portion, and coils are wound on the innerdsd %4 if pol. e
portiicon. Figs. 28 and 29 of the acconpanyi ng draw ngs show a conventi onal

elect¥ c notor. Fig. 10 28 is a plan view showi ng a stator of the notor,
and Fig. 29 is a perspective view of the nmotor. In a conventional notor as

shown in Fig. 28, slots 1 are foﬁﬂﬁé&ﬁ&caﬁﬁTﬂﬂer circle of an iron plate 2.
A plurality of such iron plates 2 are stacked so as to forma stator 3.
Coils 4 are wound between the slots 1 15 of the stator 3 by the insert
met hod. A U-shaped insulating 15 wedge is disposed in each of the slots
1 (for exanple, see Unexanined Japanese UWility Model Publication
(Kokai) Sho-56-141576). As shown in-Fig. 29, after |eads 4a are connhected

- to 20 respective termnals of the coils 4 on the stator 3, the stator 3
is located in a housing (not shown), and the |eads 4a are connected to a
power suppl Yo mpidsent shomntionrelargs .0 sve efeatiniad mopdioandpewhichnt
Publ i cati on (Kokoku) Sho-59-32980). Filgs. 30 and 31 show anot her

convent iaghaputescming nyeke. paxti@) ardaaperiney | véngi Mg Ggpradeout er
ring yoke portion of the notor, and Fig. 31 is a perspective view showing a
t erfri NalPAITAAN RTEhSSRAATYY Fgrmed, Py ZPEMveht iogarted Heter the

shown in Fi%é 30, a terninal holder 67 is nnugted, n an outer éing {gke
porti on igne TElRY nBRgNSt IS, RQle PFRion, and coils are wound o e

inner ring magnetic pole portion.
Figs. 28 and 29 of the accompanying drawings show a
conventional electric motor. Fig.

10 28 is a plan view showing a stator of the motor, and Fig. 29 is
a perspective view of the motor. In a conventional motor.as
shown in Fig. 28, slots 1 are formed at an inner circle of an
iron plate 2. A plurality of such iron plates 2 are stacked so
as to form a stator 3. Coils 4 are wound between the slots 1

15 of the stator 3 by the insert method. A U-shaped insulating

_g; wedge is disposed iﬁ each of the slots 1 (for example, see.
Unexamined Japanese Utility Model Publication  (Kokai)
Sho-56-141576).

~ As shown in Fig. 29, after leads 4a are connected to

20 respective terminals of the coils 4 on the statoxr 3, the stator
3 is located in a housing (ndt shown), and the leads 4a are
connected to a power supply cord (not shownj (for example, see

Examined Japanese Patent Publication (Kokoku) Sho-59-32980).



connected to termnals 68 on the term nal holder 67. Thereafter, a termnal’
cover 69 on which |leads 47 are nounted is attached to the term nal hol der
67, so that the termnals 68 10 and the |l.eads 47 are connected to each

ot her (for exanple, see Unexam ned Japanese Utility Mdel Publication ..
Sho-57-115545). In the above-nentioned conventional notor shown in Figs. .28
and 29, the coils 4 are inserted into the slots 1 by the insert nethod.
Ther ef or e, i's necessary to provide the coils 4 with 15 an extra length

(s! ackeni nsagtotsedla 0% Ry A NS NEsied oL, 1 pg e galls ¢

bet ween t he a resul essary Iengt

shoul dgb 98T pedBeNGR thEeA Uy Mg CANIUGLEES T0fnd NG4Al | S

becones §arge orates t e char |cs I NSO cases, the

20 cgbksibnnBY the b €6r, Utlq Fid h%ls' %t 5 ergpe%'tq.%eoﬁn.%?ﬁsh?z%. ¢ may

be unbtaided. 1n such cases, it takes i me to perform working

procesgegesiihads coRa HE a0 ImbEogi 88, Fa.@d VFY Ni st Nd. cRieA¢Ebnadlch
wor ki ng" processes are difficult to nechanize. 25 Mor eover, the

cennecinbtbg het whernt e Fdaigl.s 30 ,ard Heignieslishdbdeand7t her ﬁi&lunftéae%r( not
shown) and the coils 4 are nanually - 2- performed by sol dering or the

| i ke wanchoutezui résgskydkes. portiehor®, tHEermimaiss afhotbdd spr2a®l @nd n t hat
t he connecting work requires man power and takes a long tinme. Wen the

U- shapeannastedt i 79 wdRyseingls t 6®e Pnsethed itemnimel s| bodder t 169 .shape
of the wedges nmakes the insertion difficult. Because of this poor

wor kabThergafteri s ajitermined covaR (ﬁ?atqftafhl,ﬂlpelﬂi'@ﬂim fRearps monnged

Moreover, in SOME cases, the coils 4 may bul out fromthe gap ;J
f or medis attache to the termlnal holdex¥ 67, so tha the terminals 6

10 - and the leads 47 are connected to each other (for example, see

Unexamined Japanese Utility Model Publication Sho-57-115545).
In the above-mentioned conventional moter shown in Figs. 28

and 29, the coils 4 are ineerted into the slots 1 by the insert
method. Therefore, it is necessary to provide the_ceils 4 with

15 an extra length (slackening) in ‘addition to the length needed
for winding the coils 4 between the slots 1. As a.result, the
necessary length of the coils 4 should be made larger, and
hence. the amount of conductors for the coils becomes large, -;;
which deteriorates the characteristics. In some cases, the

20 coils 4 may bulge out of the slots 1, or ends of the coils
4 may be unbraided. In such cases, it takes a longer
time to perform working processes such as shaping; coil
binding, and varnishing. Moreover, such working processes are
difficult to mechanize.

25 Moreover, the connections between the coils 4 and the leads

4a, and thermal fuses (not shown) and the coils 4 are manually



bet ween the wedge and the stator 3. Since it is difficult to automatically
detect this failure, there arises a problemin that it is necessary to
performthe detection by visual observation. In another conventional notor
shown in Figs. 30 and 31, theiterni nal hol der 67 arid the terminal cover 69
are ﬁg{parately f or med, thereby causi ng a poor wor ki ng efficiency in
assendling the nmotor. Therefore, there is a problemin that the notor
cannot bepattifeiiiedc abyy sskdsiimsl. ofhetlps eddXe | wiifehi aredrasrégersiedllsict ed
to solve the above problens. -3- © -4- According to the present invention,
there i s Fheredectegn theas reixdi sts @anotdver mabg.emumturramaxhe\g:mnamm@nal
shaft at a centre thereof; 5 a plurality of stator magnetic pole
pi eces r awpzkl yremlmaegaednaen @owes And reakes a bppogatimg.of slots forned
bet ween sai d nmagnetic pole pieces, in which coils are positioned; an_ outer
ring yoke por ¥hem khei Elgshépeésl&@uéempswge@eea %Fﬁgt?a}a‘?a}m%/e’éﬁ?@rllé‘ﬁ@s
of said magnetigc pole plecestoformthe stato an ipsul atj ng cover for
wedgng nHpKes

covering & %I‘égﬁf ls'al Gheotharen@thathfig 5 nipres tRfoudiFeorEen
[oc) VSRR e KR Yoor erkaptafel il 1Y iR
stots andto automatically perform th_e .Lnse:_r:ta.on'_. Moreover, in some
cases, the coils 4 may -bglge out from the gap formed
between the wedge and the stator 3. Since it is difficult to
automaticélly dété_ét thié failure, i:here arises a prgblem in
fhat it is necessary to perform the detection by visual
observation. |

In anothef confentional motor shown in Figs. 30 and 31, the
terminal holder 67 and the terminal cover 69 are separately
formed, thereby causing a poor working efficiency in assembling
the motor._. -Thérefore_,__ i:h_ere 'is a'problem in that the motor

cannot be automatically assembled.

The present invention has been conducted to solve the above

problemns.



supporting themover the rotor and inwardly of the inner periphery of the
magneti c pole pieces. Wth the invention, the end portions of the 20 coils
can be di sposed in a space above the rotor.so that the height of the coi
end is reduced and requi red amount of conductors for coils is reduced.-to a
m nimum |l evel. This allows a high-efficient conpact electric notor wth-the
reduced material of coils to be autenﬁt+cal|y 25 manuf actured. Furt her mdre,
the process of inserting insulating wedges in the notor can be stably
perforned and, theheeerdinghte phecezesenk Aavantdemvclheme tifer, as the

coiI\Mlﬁgduhdgudgﬁ aigcfgfatﬂgtaktBbﬂpkﬂgihQSIde di aneter of the I nner
ring magneti.c pole 30 €oré# t he |ng L ﬁ ét g %f the coils can be wound
within the inside & ARehaytageFOSRtE EP3FE A SEEBEFR occupy the
sl ot spadeedestt he outer portion of the coils which is to be wound later.

Accorgdingly, it is gﬁié*g%gt%o k”ﬁEQ@%@ hgénghgglgg %a%@gt@%;ﬁ ‘the outer

35 portion of the T
suppor t inafimkiserarrangedcaroundi 8add TREPEIMAY be dlsposed in the

-insulating resin aa%ttieawéyl aEI amoeevebr&edt Bettwtaeﬁ lsaiag h of the
el ectric notor, can educed t'her, a .compn wre of coils

may be SRR B %.B%ﬁ?ﬁ?rt§no?thHs°°§HG énﬁ HQﬂjq&EEQ9¢rwough whi ch
t he pins pass be nmncbedeﬁnrihg ?bnéopoee&en having regdwear d being

ProYied ol oguesst 0o Lhalh Byt DRkt cilas b/ a8 PRl le cOMect o
pole pieces to form the stator;
an insulating cover for covering one szde of \
said rotor, and having a cyllndrical through hole -
receiving said rotational shaft; and
15 a plurality of coil winding guides for receiving
portions of said coils extending from said slots and
suppérting them over the rotor and iﬁwardly of the inner
periphery of the magnetic pole pieces.
With the invention, the end portions of the
20 coils can be disposed in a space above the rotor so that
the height of the coil end is reduced and required amount
of conductors for coils is reduced to a minimum level.
This allows a high-efficient compact electric motor with
the reduced material of coils to be automatically
25 manufactured. Furthermore, the process of inserting
insulating wedges in the motor can be stably performed
and, therefore, this process can be automated.
Further, as the coil winding guides are located
within the inside diameter of the inner ring magnetic pole
30 portion, the inner portion of the coils can be wound
within the inside the inner diameter of the stator, and
does not occupy the slot space for the outer portion of
the coils which is to be wound later. Accordingly, it is
possible to increase the winding capacity of the outer
35 portion of the coils which is wound in a later step.



.10 power supply | eads. Accordingly, the connection between the commopn wires
and the pins can be done by one process, thereby facilitating the
cortnection process. Al so, on:assenbly, a covering of.a power supply |ead
may be stripped off, and the power supply |lead be 1% 1ocated in the groove
whil e the forward end of the power supply |ead remsai ns cover ed.

Accorhfngly the positional relationship between the power supply |ead and
the pins can be nmaintained in a proper mafnér and, therefore, the process
of electrically joini t hem using. ect ic 2Q re stan | di.n Olg the

| i ke can be easily pep?B?n§HPB§r§%n§U %ﬁgh% %ﬁggg %
acconnndatquyrhasdésposedrénnthebénuuﬂatdngtc@sﬁp anﬂr&he am@uda&mamket
whi ch are | h h h e , the 25
- joining edggé%g%:/\%% 5 'Egh'e:ﬁ%r g%ﬁgié%%\%??fgeaegu SQ?%%'[ ?‘gg{arpga&%aped cut - out
portion thrdﬂgﬁHQﬁﬁch t he power supply |eads are inserted, the cut-out

EOFEI?? gﬁrln?ha narfoﬂh@ﬁhé?ncﬁ é%ﬂm%nﬂh&&e'%&ehoalhtd h%ﬂ@g&ﬂé&ﬂhéﬂwh
e | e (0] e ortil on ccordail n cor us n

i nsul ati ng tthet Eﬁaﬁ'égtﬁ £,pingy 2R Y %fléingaf? égf‘ﬂ?ggﬁ Ye’g'.cq*fhe
Eow'er suppl y\i.neawtsnaayasunbé_hmougheanonntuleﬁhmo&uaoret,heuenwﬂ:ain'gwg t ube
avi ng a Ccurl e I on at ap.e tion ther e Gqur or.tl1 o
having o adird beidh REoR1asA WAtk RokaE 33 aliowina, Ehel B

i nsul ating tit&a@éﬂpbnseaolby prenected to a&-iﬂeumishuppnnguuabrfmdh1the
bracketlo

power supply leads. Accordingly, the connection between
N the common wires and the pins can be done by one process,
thereby facilitating the connection process.
Also, on assembly, a covering of a power supply
lead may be stripped off, and the power supply lead be
15 located in the groove while the forward end of the power
supply lead remains covered. Accordingly, the posxtional"
relationship between the power supply lead and the pins
can be maintained in a proper manner and, therefore, the
process of electrically joining them using electric
20 resistance welding or the like can be easily performed by
an automatic machine. .
A housing for accommodating the stator core may
_ be constituted by a frame and a bracket which are joined
e with each other by opposite joining edge portions,_the
25 Jjoining edge portion of the bracket having a substantially
U—shaped cut-out portion through which'the power aupply
leads are inserted, the cut out portion having a narroﬁ
entrance and a wide inner portion, and a cord bush be
fitted to the cut-out portion. Accordingly, the cord bush
30 and insulating tube.which_are to be attached later can be
easily fixed._ | | | )
The power supply leads may run through an
ingsulating tube, the insulating tube having a curled
portion at an end portion thereof, the curled portion
35 having a larger size than that of the cut;out portion.
Accordingly, the insulating tube can be eaBily prevented



The coil guards may be fornmed into different shapes, grooves forned at a

side wall of the coil guards, and insulating wedges inserted. Accordingly,
the process 5 of inserting insulating wedges in the electric notor can be
stably perfornmed and, therefore, this insertion process can be autonated.

The coil guards may have an inclined guide for an insulating wedge and a:
protruding fixing portion for 10 the-i@asusl ati.ng wedge. Accordingly, the\#
i nsul ati ng wedge can be easily attached to the electric notor, the

wor kabi | ifizen sslippingdoutindromethet brackeg.i s expedited. Each of the coi

wi ndi ng gui des on tfgei 834 aGLAYAROMSY sayfbs%m%an&woufﬁ%&aﬁ i nner pol e
wth 15 a plurality of pins and an outer pol e h_a S|n% pi n, the inner

pol e bmlﬁfﬁﬁﬂﬁﬁeﬂF%%ﬁﬁFaf@F?eﬁrﬁﬁléaéﬁdetﬁ@ﬂloﬁfaﬁhﬂwﬂ ders t he
centre lraﬂ&anmwuinggwaagaet msaehedpor he@axdiagube @ud pwdatsw gui des
and t%g pins, can E n_the.s Ra g ngﬂ Qthe | s._ _Even when
B cdesefag TRERREeiRa, PRATRACTD, ther eectais TRESF (S8Rl shal
be connedxed:tml:prﬂengbme&hanﬂer thezefore,t Ith:.tsoulnsetza:ridm poocesB W t hout

occupyi ng tg, EohQkefihe coils. Furthernore, since the outer poles are
| ocat ed g%paré%@?& ?ron?each other on circles.of different sizes, 25 an

automati ¢ nmachi ne fBredFepdsPTHETERcmRYaBaVEeo Atk inelipes guide dia’ can be

sinplifiegh Iﬁxﬁwewgewea'ausahaeapb%teaalb@ &riaam%dﬁﬁaﬂ regzhgul ar

formation.. Wth this, arranaenent Qlura |ty %P Oi %%g ch produce
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connect eav O an

Each of the c011 w1nd1ng guldes on_the
insulating cover ﬁay be constituted by an inner pole with
15 a plurality of pins and an outer pole with a single pin,
the inner pole being located separately from each other on
a circle which has the centre in the inner ring magnetic
pole portion, so the coil winding guzdes and the 'pins can
be disposed in the spaced formed in the coils. Even when
20 the specification of the electric motor defines that many
leads shall be connected, accordingly, the terminals of
the coils can be twined without occupying the space for
the coils. Furthermore, since the outer poles are located
separately from each other on circleg of different sizes, - i)
25 an automatic machine for disposing the leads sc as to
oppose the pins can be simplified in structure. Thus the
pins can be arranged in a triéngular formation.
With this arrangement, a plurality of coils
which produce differént phaseé may be connected to pins,
30 respectively, and a wiring board through whidh the pins
pass be mounted on the stator core, the wiring board being
provided with grooves for allowing the plurality of pins
to be connected to an identical cpnductorVOE power supply
leads. Accordingly, the connection between a lead wire
35 and pins can be.accomplished by a single process, and a
single wire is sﬁfficient for connecting a lead wire with



I'eads. Accordingly, the connection between a lead wre 35 and pins can be
acconpl i shed by a single process, and a single wire is sufficient for
connecting a lead wire with .. -7- a plurality of pips, whereby the
connecting process can be greatly simplified. In m e=deta|I the wiring
board may conprise: a disk-lkiké wring board body; an opening forned at
the. ™ centre of the Wi ring board body;- @i m connecting portions di sposed
around the openlng and at positions quartering the wiring board body, the
pi n connect® NBlPERLisys ofabing o Wherehy tShefcqaneqiving RRRces® AN be
connecti ng g@éatgpssmhbghfa@a perpendlcular to the pin connecting portions;
10 and a | ead |ntrodUC|n gpr ose between:HH éﬁflconnecthg
portions, the wiring b8a Fﬁ?@?‘ § HiRing RAaTH @6 TIRREFE fred by
cutting t heasaﬂekumkeoiwitrliagvvbrdm lmmyt iam tdpaa:in@l fortniend] Lect Ngh@or ti on,
and a I n_el Lt pc rdlngly,

t he poﬁ s‘g%éﬁ'kgl 8§d§ﬂ %‘%érd{] &Pcﬁf % J."e or"'tx}%#ﬁS ha The wal |
portion to despored, arhandb;thpr @panmsg ande qm\msiszmng/ quaxkesinagn

sl i ppi ng of d WMF t, a
term nal esé?gi é %rgg\%ladg%%w ng rg;e)éej:rﬁdn%ga[% e centre &g

t er mi nal hcﬂ delurpeiisyppéy pdad hailen r@rw ARRE qRafecting BREEARRCt ed t o
the pins ofwki@hCobk pPerpendiGw1ds td)WHE D Vtmddtingy p&mé&aﬂs to pin

ot or ik ¢ SR POLPRE AGCFBRREIRS FAR: (AP el bt Rl g

connectlng portions, the wiring board further compris;ng a
*J: cut-out portion formed by cutting the side wall of the

-q

wiring board in the lead introducing portion, and a wall
portion elongating along the cut-out portion.

15 Accordingly, the power supply leads can be pressed by the
cut-out portion and the wall portion to be fixed, thereby
preventing the power supply leads from slipping off,
séparating'and being unbraided.

In the second embodiment, a terminal holder is-

20 provided having an opening at the centre, the terminal
holder being provided with electronic devices to be
connected to the pins of the coil winding guides; guide
grooves for guidinglleéds'to pin holes which are formed at

Lj - positions quartering the terminal holder; and deformable
- 25 protruding portions provided for sandwiching the guide
grooves. Accordingly, the power supply lead can be surely
sandwiched by the protruding portions to be fixed, thereby
preventing the power supply lead from lifting and slipping
| off.

30 ,Further,'detachable putty blocking pins may be
disposed in the guide grooves and so the terminal holder
can be coﬁmonly used ahd manufactured at a lower cost.

Cylindrical guards may be disposed on the back
face of the pin holes so that putty is prevented from

35 leaking from the pin holes, with the result of the
improved quality.



grooves. Accordingly, the power supply |lead can be surely sandw ched by the
protrudi ng portions to be fixed, thereby preventing t.he power supply | ead
fromlifting and slipping off. 30 Furt her, detachable putty

bl ocki ng pins may be disposed in the guide grooves and so the term nal .

hol der can be commonly used and manufactured at a | ower cost. Cylindrical.
guards may be di sposed on the back face of the pin holes so that putty iss
prevented from 35 | eaking fromthe pih oTes with the result of the

i mproved quality. trudLn i ch.opposes.the insul ating
cgeer mayqbe di sposdl %r%%‘géfﬂ% B‘bﬁ ‘ﬁggﬁh ﬂBP°Pﬁ8 gg?l énpufating,q; |y
i nsul at ed coﬂa:emy rhe (ﬂiﬂpageqbotroum} thef openiingnsbhthatpehiepbedlsof the
term nal Raldey q&@g@; Lsgirt portion be continuously forned from

t he | ead |ntro ucm ort ccordingly, the leads are prevented from
contacting with thegpeol¢%d introducing portsmaycbenformeddinighe

Thus abt epel %ﬂé&%ﬁj df thli@eééﬁﬂiﬁﬁ Ohéﬂ&eﬂuaﬂa Hraeééﬁwai-éesﬁigi:r udi ng

portions can nt to rogve, so that _the can be held

and fi xedPOXtdThPs 1978 V\'@{mﬁ*‘l’@}lﬁsﬁ?ﬁgﬂg frem; the shead ERbEREHCEPTt he putty
bl ocki ng port.or Ancddingly hdethe dlegdsrdfe ghevddtedoftrosi ng pi ece and the

the ski rt SERRREITRN RN, ond' Gl cse B h@heﬁ??ﬁ%ﬁ%r%’ec;ﬂsﬁ'e“ed »
1nsu1ated.

10 Thus after the lead is inserted into the guide
groove, the-pretruding portions can:be bent toward the ;)
guide groove, so that the lead can be held and fixed, and
the flow of the insulating resin can be blocked by the
putty blocking pins or by the cylindrical guerds. The

15 protruding piece and the insulating cover can constitute a
wall and the leads can be insulated by the sklrt portion.

Thus with the invention the coil length can be
reduced and henee_the requifed_amount'of conductors for
‘coils can also be reduced, whereby-the motor has improved

20 characteristics. Moreover, in the motor, coils do not
bulge out of slots, and the coil ends will not be
unbraided, whereby the succeeding working processes can be
readily and mechanically performed. Furthe;more, the :
processes of connecting the coils with the leads, and the - Nt

25 coils with a thermal fuse can be mechanized. Insulating
wedges can easily be inserted into the.slots and the
insertion process can be automatically performed and also
the precesses of-connecting the coils with the leads, and
the coils with a thermal fuse can be mechanized. Further,

30 a terminal holder and a terminal cover can be integrally
formed which therefore can be automatically assembled with
improved work efficiency.

The invention will be further described by way
of non-limitative example with reference to the

35 accompanying drawings, in which:- |



reduced and hence the required; amount of conductors for coils can also be
‘reduced, whereby the notor has inproved 20 characteristics. Mreover, in
the notor, coils do not bul gescut of slots, and the _goil ends will not be
unbr ai ded, whereby the succeedi-ng wor ki ng processeS”Tan be readily and
nechag,cally perfornmed. Furthernore, the processes ‘of connecting the coils
-wWth the leads, and the 25 coils with a thermal fuse can be nmechani zed.
“Insul ating medges can easily be inserted into the slots and the insertion
~process can be automatically perforned and al so the processes of connecting
the coils with the leads, and the coils with a thernmal fuse can be

mechani zed. Further, 30 a termnal holder and a term nal cover can be
integrally formed which therefore can be &utomatically assenbled with

i nproved work efficiency. The invention will be further described by way of
non-limtative exanple with reference to the 35 acconpanyi ng drawi ngs, in
whi ch: - Fig. 1 is a perspective view show ng the assenbly of an

enbodi ment of the invention. Fig. 2 is a perspective view showi ng the
assenbly of the electric notor of Fig. 1 to which a housing is additionally
provided. Fig. 3 is a sectional view of the stator core shown in Fig. 1.
Fig. 4 is a bottomview of the stator core shown in Fig. 1. Fi 5is a
perspective viBWgef 1t He i aspeasPrgtéyeerviswwaheviisggthe, aasgan?lsly sof ginan

vi ew of the stator in which the inner
odiment of the invention.

'g;f Fig. 2 is a perspective view showing the assembly of the
electric motor of Fig. 1 to which a housing is additionally
provided. |

Fig. 3 is a sectional view of the stator core shown in
Fig. 1. | .

Fig. 4 is a bottom view of the stator core shown in Fig. 1.

Fig. 5 is a perspective view of the insulating cover shown
in Fig. 1.

Fig. 6 is a plan view of the stator in which the inner

coils shown in Fig. 1 are wound.



coils shown in Fig. 1 are wound. -10- Fig. 7 is a plan view of the
wiring board to which the power supply |ead showi in Fig. 2 is connected.
Fig. 8 is a partial perspective view of the bracket shown in Fig. 2. 5

Fig. 9is acircuit diagramof the notor of Fig. 1. Fig. 10 is a plan view
showi ng the power supply |ead and the pin body shown in Fig. 2. Fig. 11 is
a sectional view showing a portion of Fig. 2. Fig. 12 is a plan view andw
partial sectional view of the 10 =s®8tor core shown in Fig. 1. Fig. 13 a
partial plan view of the stator core shown in Fig. 1 which corresponds to
Fig. 12 anpighows idieaspaha Gfiewseft ithe iwikiriy | bear@dges. witigh tHe is a
pl an view of the insulating cover shown in 15 Fig. 1, and Fig. 14Bis a
pl an vpewenfsappihpbleadoshown Eing Fith i is mornedtgd an vi ew show ng the
connection between the power supply lead and.a pin in the wiring board
shown in FFig.28 ksga péritiad pexspectsiont iGiew of ebhehiowholgethehowmnecti on
20 between the power supply lead and the pinin Fig. 15 Fig. 17 is an
enl ar gb® BT spdetive view of the wiring board shown in Fig. 2. Figs. 18A
and 18B are_enl arged views showing the main portion of the wiring board

sPown in Fﬁ%ﬁ.lq;lpiB_cigguﬁ§-giagram of the motor of Fig. 1.
Fig. 10 is a'plah-view showing the power supply lead and
the pin body shown in Fig. 2. |
Fig. 11 is a sectional view showing a portion of Fig. 2.
Fig. 12 is a plan view and partial sectional view of the
10 stator core shown in Fig. 1.
Fig. 13 a partiai plan view of the stator core shown in
Fig. 1 which corresponds to Fig. 12 and shows the state of
insertiné insulating wedges.
Fig. 14a is a plan view of the imnsulating cover shown in
15 Fig. 1, and Fig. 14B is a plan view of a bobbin column.
Fig. 15 is a ;mrtiél plan view showing the connection
between the power supply lead and a pin in the wiring board N
shown in Fig. 2. ' ' \J
Fig. 16 is a partial sectional view showing the connection

20 between the power supply lead and the pin in Fig. 15.

Fig. 17 is an enlarged ﬁerspective view of the wiring board
shown in Fig. 2.
Figs. 18A and 18B are enlarged views showing the main.

portion of the wiring board shown in Fig. 17; Fig. 18A is a



plan view of a |lead introducing port, and Fig. 18B is a sectional view of
the lead introducing port.* Figs. 19A and 19B show a terminal hol der of the
electric notor of the another. enbodi ment of the invention, and Fig. 19A 5
is a plan view and Fig. 19B..s a side el evation view. Figs. 20A and 20B
show an- i nsul ati ng cover of the notor \c,)i Fig. 19, and-Fig. 20Ais a plan
view and Fig. 20B is a side elevation Lwr Fig.. 21 is a partial plan view
showi ng mainly a guide 10 groove of the term nal holder of Fig. 19. Fig.
22 is a side elevation view of the main portion of g'&% 21. Fi % 23 is a
d.

si de el eP&BRoVIFEWRE Bhel®RE n INFAGIRCRIFRPEE L1 Fihowd °8 dtfordred

t at f l.ect| f ot 15 i di ~of Fig. 21. Fig. 24 i

bartial BRERLOREd SISH qf (e eddriptapdufingeBoria’ noi der and a bobbi n
| . Fig. 25 1 id tl ' f.1h ' [ f_\Ei 4. 20
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pl an vi ew shown ator o conventr.onal not ig.” 29 1s a

ng’ggg{ Fégaxpg%ngﬁ’gv%ﬁacﬁt%&u% gilﬁﬁésigkgi{ﬁ téia'gr‘{%ic??%gﬁg?%gfscgnvent I onal
motor. Figureidk.l 208 RS RV sHow /W HKY1d€idy cover of the motor of
Fig. 19, and Fig. 20A is a plan view and Fig. 20B is a side
élevation view. | |
Fig. 21 is a partial plan view showing mainly a guide
10 groove of the terminal holder of Fig. 19.
~Fig. 22 is a side elevation view of the main portion of
Fig. 21. _
Fig. 23 is a side elevation view of the main portioh of
Fig. 21 and shows a defqmed state of projections of the
is guiding groove of Fig. 21. |

Fig. 24 is a partial plan view showing the assembly of the

terminal holdér énd_a bobbin column.

) Fig. 25 is a side elevation view of the main portion of
Fig. 24.
20 Fig. 26 is a bottom view of the main portion of Fig. 24.

Fig. 27 is a sectional view showing the vicinity of the
terminal holder. |

Fig. 28 is a plan vi_ew showing a stator of a conventional
motor.

25 . Fig. 29 is a perspective view of the stator of Fig. 28.



term nal cover of the notor of Figure 30. 5 Figures 1 to 18 show -
an enbodi ment of the invention. In the Figures, 5 designates an outer ring
yoke portion which constitutes the outer ring portion of a stator core 6. .
The outer ring yoke portion 5 is forned as follows: an electric steel .sheet
wound in a hoop is 10 punched by a high speed automatic press (not shown)
In the shapes of a stator and a rotor fgrg which will be described | ateny
and then stacked in a predetern1ned i hf€kness to be caul ked. Fitting

recesses 6a are fora;%lp& t4 4 Ner leeé\iiwgge\rﬂ%eéhévkﬂg%yﬁge PQ%{J on 5,

and a 15 plurality magnet i c poI e preces form sse nmot or
sl ot s 8 drimg yeke @mantion rﬂ%r%h%t#@n‘{ﬁn%#@%tmt¢¥ng yoke portion 5

toward the centre. Pl &1 YKl Feripddieiva onbévw CslBoEngi £C€S are

respectlvel fitted in the fittin rece ses 6a of the outer ring yoke 20
portion 5% als G oI S LI Setl by stacking core plates
of thesthickness of FPifairexamte,18. Mﬂmﬁb&dm:mobﬁrmarranged at

I s
L) o ogdBeR S i e ARG S DR L 0,
noul di ng yoker poxttdammdrich r:gpnw@imtes pehe euter aring. pdheiomsafaai ng
portion 1Lebgoholdted Q) anghd | &?Pel %#Jﬁ?#lﬁé}&@f@n@%&%ﬁﬂ&& 4% of the

i nner ring nagnetic po e portion Ion, the nmagnetic pole
pi eces 7 FRLASWRL e falgakria ateehshret welnd nip 2 choeRpE8ti vel y hel d

by progi spahehed ¥y ld HigH Wedd Hutdmatid a@ﬂ@@b a{ndt CeReWE) Pih Cthas
I njection ggel ds, ftand then transferred to théa I.n ctml ds to be
subj ect ed® & AR TR IRR%iTREe ¥ etic pole pi ece_/
are separ desdxfib@d dademnt Pmd then Btacked abi cd i ptedetefmihed not or are
| mproved. thickness to be caulked. Fitting recesses 6a are formed
on the inner wall of the outer ring yoke portion 5, and a
15 plurality of magnetic pole pieces 7 form in the assembled
motor slots 8 directed from the inner periphery of the
outer ring yoké_portion 5 toward the centre. The outer
ende 7a of the magnetic pole pieces afe'respectively
fitted in the fitting recésses 6a of the outer ring yoke
20 portion 5. The magnetic pole pieces 7 are formed by
stacking core plates of the thickness of, for example,
0.35 mm to 0.5 nm and are arranged at equal intervals to
constitute an inner ring magnetic pole portion 10. .
An insulating portion 11 which is produced by, &J
25 for example, injection moulding covers the inner ring
magnetic pole portion 10. The insulating portion 11 is
formed on and fixed to the slots 8 and the end face 12 of
the inner ring magnetic pole portion 10. In production,
the magnetic pole pieces 7 which have beeh formed by the
30 stacking are respectively held by provisional insertion
tools that are artanged at the same pitch as injection
moulds, and then transferred to the injection moulds to be
subjected therein to the one-piece moulding. Since the
magnetic pole pieces are separated from each other, éhe
35 characteristics of the motor are improved;
The insulating resin is also formed on and fixed



The insulating resin is also formed on- and fixed - 13 - to one end face
14 of the inner ring magnetic pole portion 10. This part 13 is forned

integrally with the insulating portion 11 into a funnel shape, as shown in
Figure 3, and integrally ingludes a first circular, through hole 15 for a5
rotational shaft and coil guards 16 whi ¢8 pr ot r ude hom t he peri pheral edge

of tHEinner ring netic pole portion 10 towards the inside of the
assenbl ed KxatFe qmg farce géapés the inaer,rins) magnetd compade mrrtpimy of

the magnet i polehpkogaet 713208 fFeRmledOintaghaldydrith HHdlShsulift
guards 16 have dlfferegt shapes, and here are mo types..,as shown in |gure
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i nsul ati ng “wedge-1 nsertion cooper ate w e ‘outer ring
yoke porti &he qdihreuardadlifi %r?hé°i°ﬁ§ﬁ%ﬂtn(5- %WW% ring
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pressinaly insertin el nto (see ur e In this enbodi
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16b having a smaller width. Grooves 16c are formed on the
side walls of the coil guards 16 for receiving insulating
15 wedges (described later). Insulating wedge-insertion
guides 164 are formed integrally with the grooves l6c and’
have a slope that descends to an introducing port lé6e.
Insulating wedge-fixing portions 16f protrude from the
rear end of the insulating wedge-insertion guides 16d, and
20 cooperate with the outer ring yoke portion 5 to press and
fix the insulating wedges when the inner ring magnetic
pole portion 10 is assembled with the outer ring yoke
portion 5 by pressingly inserting it thereinto (see Figure
13). In this embodiment, coils are wound so as to extend
h,f 25 from one of the second narrow coil guards 1l6b to another
one of the second narrow coil guards 16b, and prevented by
the first wide coil guards 16a from being unbraided.
A rotor 17 is disposed in the inner ring
magnetic pole portion 10 and has a rotationa1 shaft 18
30 passing through its centre portion. Over the rotor 17
extends an insulating cover 19 which has a funnel-like
shape. A plurality of coil winding guides 20 which
independently function as coil winding guides and are
hereinafter referred to as bobbin columns 20 are formed in
35 the periphery of the insulating cover and it also has a
second circular through hole 21 for the rotational shaft
which hole communicates with the inner ring magnetic pole



A rotor 17 is disposed in the inner ring magnetic pole portion 10 and has a
rotati onal shaft 18 30 passing through its centre portion. Over the rotor
17 ¢xtends an insulating cover 19 which has a funnel-Ilike shape. A
plurality of coil w nding guides 20 which independently function as coil
wi ndi ng guides and are hereinafter referred to as bobbin colums 20 are -
formed in 35 the periphery of the icngy ating cover and it al so has a ses@nd
circular through hole 21 for the rotational shaft which hol e comunicates '
with the inner ring magnetic pole -14- portion 10 and the first through
hol e IpofviohhaOr cdred i thal fihaftt .thiidmegh nbolet LSy foyethe9riotagdpaalabl y
attached to the end face of the inner ring nagnetic pole portion 10 so that
an endshafiy. 22Thei dnsudatigehdever 19 iscdetechably) attashes: 4@ She from
the exterior. As _shown in Figs. 14A and 14B, the bobbin colunns 20 are
ar r angead o£a8esPE| Bhe 4NBPreFing MRAENEHIS Ptqlﬁbl’t?&'g'ﬂ& 3% &% thet @en 10,
and di sposed on_the_circunferences of two_different circl.es.wth respect to
the ce rergtﬁg Vﬁ&&h Aish§ RRPFEoR oot EB?erEBPfléh 1§, ing aﬁ@ﬂﬁ
ﬁﬁnSIS i_nner poles 23 which are located in the center S|de

o the ﬂﬂe Fi RF ﬁﬁﬁﬁ@ilc pol e portion 10 and outer poles 24 which are
| ocated o | e |n f Lin ti 1
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respectivel'y oppose ol & i'n Ccol Unms
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portion n such manner re closer to t nt er

ring nsgpeiba PO/, eamrawﬁoégdtcmrtﬂél%ﬂ&dmgé@éﬁéeé%ﬁ W bigfeSent The

i nner pol es 23 ar e di sposed so as W
circles with respect to the center of the inner ring magnetic

10 pole.portion 10} Thelbobbih columns 20 consist of inner polés
23 which are located in the center side of the inner ring
magnetic pole portion 10, and outer poles 24 which are located
outside theiinner';ing magnetic pole portion 10 so as to
respéctively oppose the inner poles. The bobbin columns 20 are

15 arranged within the diameter of the inner ring magnetic
pole portion 10 in such a manner that they.are closer to the
center of the innex iing'magnetic_pole portion 10 than the coil
guards 16.(see_Fig. 6). The inner poles 23-are disposed so as i;
to be closer to the center of the.inner ring magnetic pole

20 portion 10 than the coil guards 16 which are formed integrally
with the inner ring magnetic pole portion 10, and to be on a

substantially straight line which



to be closer to the center of the inner ring magnetic pole 20 portion 10
than the coil guards 16 which are formed integrally with the inner ring
magnetic pole portion 10, and to be on a substantially straight |ine which
extends along the axial direction and passes inner walls 16a formed in the
stator core 13. The inner poles may be arganged in“a-slightly ms-aligned
manne¥. The outer end of t he bobbin col 20 include 5 pin bodies 25

inserted thgrel PefiblheakhY CalaPidE2Qd Q% tached to
each of thre]é\'lE ‘ﬁén%?s p'\%f-ggﬁzg?kaﬁ%i‘%%ed%%\ﬁggg 9 ?gda?tg aa?%gdqto e:a(@elc'ﬁ4 10 t he
outer pol esté6acfermed; inpshecstakpr congcdBed The joneroPslss mAY €6 and

power supplarirgeéd\Wphcl Bﬁ&ghEQYQQEGLEQQ &@ dheler . The coils consist of,

Lpr exanpl e, a nagnetﬂﬁnre Lchnls-%oagg bw%ﬁp an -gut ohesign terial.
igure 9 shows the comfiR€cPPERToERANEI EREsDRRRIR EPdUmD 20 dneiude 27, an
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N Figure 9 shows the connection of the coils and
there is a main coil 27, an auxiliary coil 28; and a
connection portion 29 at which the common wires of the

15 main coil 27 and the auxiliary coil 28 are connected to
each other. A capacitor 30 is connected to the main coil

- 27 and the auxiliary coil 28. .

In Figure 1, an E-type locking ring 33 is fitted
to the rotational shaft 18 with a washer 34 and the motor

20 is enclosed in a housing 35 éonsisting of a frame 36
provided with a shaft hole (not shown) at the centre and a
joining edge portion 37 at the periphery edge. As shown
in Figure 2, a bracket 38 constitutes the other member of
the housing 35, and is provided with a joining edge '

25 portion 37 at the périphery'edge. As shown in Figure 8, a
substantially U-shape cut-out portion 41 is formed at a
location inwardly of the joining edge portion 37. The
cut-out portion 41 has a narrow entrance 39 and a wide
inner portion 40. A cord bush 42 made of, for example, a

30 synthetic resin and having the same shape as the cut-out
portion 41 is fitted therein and fixed at the entrance 39.

As shown in Figures 2, 7, 15 and 16, a disc-like
wiring board 43 made of, for example, an injection-moulded
insulating resin is mounted on the insulating cover 189.

35 An opening 60 through which the rotational shaft 18 can

pass is formed at the centre of the body 43b of the wiring
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substantially U shape cut-out portion 41 is formed at a location inwardly
of the joining edge portion 37. The cut-out porti'on 41 has a narrow
entrance 39 and a wide inner portion 40. A cord bush 42 made of, for
exanple, a 30 synthetic resin and having the same shape as the cut-out.
portion 41 is fitted therein and fixed at the entrance 39. As shown in .
Figures 2, 7, 15 and 16, a disc-like wiring board 43 made of, for exanplgs
an injection-noul ded insulating resim i1 mounted on the insulating cover
19. 35 An ning. 60 through which the rotational shaft 18 can pass is
formed at 1?‘?%“‘3 re %frﬁﬁﬁsﬁoéﬁ fopmed batwaeni ke opemdnghdr ant3.a A

recess is émmmtmnofhehepeﬂtﬂﬂ%@oaﬂd a35i dg %%h'cgﬂﬁ%agfg Itfslef \(/)\Ar :nleggl )
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Jead 47 is ‘vertical tween e prn-cofne

a power I
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the 15 power SUppI YAS eslfowd i FiguPes aisa fedtiew, Wi ehcoggeses the |ead

hat th
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I nserted .
is formed in the side wall 43a of the wiring board 43. a W/

groove 46 for guiding a p9wer supply lead 47 is vertically
formed between the pin copnecting portion 62 and the lead
introducing port 44. A wall portion 65 for guiding the

15 power supply lead 47 is formed at a portion which opposes
the lead introducing port 44, and a projection 64 is
formed on its wall so that the inserted power supply leads
47 contact with it, thereby enabling the ieads to be
easily separated.- . : :

20 ' ‘The wiring board 43 1s flxed by inserting the
inner poles 23 and outer poles 24 disposed on the insula-
ting cover 19 into the pin hole 61. As a result, the
grooves 46 and the pin body 25 have a mutual positional -
relationship that they aré substantially parallel to each o

25 other. The power supply leads 47 have a forward end ﬁhich
is to be connected with the pin body 25 and in which the
covering is partially stripped off as shown in Figure 10
or which consists of a covering-stripped portion 48 and a
cover-remaining portion 49. An insulating tube 50 made of

30 a flexible insulating maﬁe:ial and through which the power
supply leads 47 pass has (as shown in Figure 8) an end 50
which is to be located inside the bracket 38 formed as a
curled portion. 51 which is. greater than the cut-out _
portion 41, so as to conszst a. ‘mechanism for preventing

35 the tube from slipping from the bracket '38.

In Figure 2, bolts 52 join the frame 36 to the
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47 contact with it, t her eby enabllng the Ieads to be easily separated. 20
The wiring board 43 is fixed by inserting t he:iinner pol es 23 and outer
pol-es 24 di sposed on the insula- ting cover 19 into the pin hole 61. As a
result, the grooves 46 and the pin body 25 have a nutual positional
reIatlonshlp that they are Su@stantlally parall el t@.each 25 other. The
power>supply l.eads 47 have a forward end which is to be connected with the
pin body 25 and in which the- coverlng|4sxzu4|ally Bfripped off as shown in
Figure 10 or which consists of a covering-stripped portion 48 and a :
cover - r enui rirackett38natothénjodsdingt edget poertionndde ofInBG‘iga;rfé i bl e

i nsul ating ngt t h p has

(as shown in. Ffﬁ%ﬁ%}%?ﬁl Bagge W%kﬁgtiﬂg 9%W§Ersggate |nS|é§Ffﬁ?§€raCket
38 fornedexb%#%&ﬁgeﬁebéit5éni§1dﬁﬁpeﬁeﬂsa§r§bﬁe otkem ofe byackas ti on
41, so as t@@msﬁaéensihanbiﬁtﬁﬁédphilé_%l N@n3e4il1l- Jﬁé&niﬁél@pl ng

fron1th b 3 In F t the f 6 tg th 17 -
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bearing coverf Sehehrohatidosal shsfbesuppgridng membesd SShdsf diocadmd athus,

when the el eaﬂﬁé&i@?&ﬁr1h&a§&i?”§ke@3eab%5‘ih0Q:o%mhh%r the :
shaft-supporting ne ocate position Inwardly of_ the bobbin
col um sPVYeER }h%ength of the electric motor can be reduced.

N Figure 16 shows a thermal fuse 6. '

-The thus configured electric motor can be
assembled as follows. The rotational shaft 18 having the
rotor 17 ise housed in the inner ring magnetic pole portion

15 10 in which the insulating portion 11, the first
rotational shaft through hole 15, the coil guards 16 etc
are disposed. Then, the insulating cover 19 in which the
bobbin columns 20 have the pin bodies 25 are disposed is
attached to the inner ring magnétic pdle portion 10 with

20 the rotational shaft 18 passing through the insulating
cover 19, thereby insulating the rotor end ring 22. By a
multiaxis flyer-type winding machine (not shown),
conductors for the coils 26 are connected to predetermined
pin bodies 25, and wound between the slots 8 so as to

25 encircle inside the inner poles 23 of the bobbin columns
20. The windiﬁg end portions of the coils are twined
around other pfedeterminedzpin bodies 25, thereby
automatically performing the winding and termination
processes without requiring manpower.

30 In this case, as shown in Figure 6, since the
inner portion of the coils 26 is wound inside the inner
poles 23, the outer portion of the coils 26 can be wound
in a similar manner without occupying up the space for
accommodating coils. - The_soldering is conducted on the

35 pin bodies 25 around which the terminals of the coils have
been twined, so that the pin bodies



10 overall length of the electric motor can be reduced. Figure 16 shows a '
thermal fuse 6. The thus configured electric not'or can be assenbl ed as
follows. The rotational shaft 18 having the rotor 17 is housed in the inner,
ring magnetic pole portion 15 10 in which the insulating portion 11, the
first rotational shaft through hole 15, the coil guards 16 etc are -
di sposed. Then, the insulating cover 19 in which the bobbin colums 20 kave
the pin bodies 25 are disposed is at{dashed to the inner ring magnetic pole
portion 10 with 20 the rotational shaft 18 passing through the insulating
cover , JLner [N r.eng,rin a X

£ Sk Erhst R Ty ifec R «BTHS (Waftes, 26 1) CHEbHAE Som
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Wi ndi ngsengdnpoehicdtsidfal ekl | Sraf Sutdhaesical 2yngeicbemerr.edet erm ned pin

bodi es” 25, thereby automatically performng the W nding and term nation
processes Wwhelkedlftedqui tha ifmoVeing3thagnetic polén gditidiiSeo &g Shown
in Figure 6, since the inner portion of the coils 26 is wound inside the

| aner pgkesiiglyt iasexiterd dertc @ prleddtermtine osiaidre oWk icntysi Ml ar
manner w t hout occupyi ng up the space for accomodating coils. The

sol der raggi yokengoctdsdnos .t h&n3%k laitringo giesiye2b 3r edvicthMaireh fidyeneice byt nal s'
of the coils have been tw ned, so that the pin-bodies 25 are

el ectr Fettingcamednsylating: £bhlms 2@ impeptedf mise| ther ioshleddmg (not
shown) are contacted to the pin_ bodies

wedge-insertion guides 16d into thé outer fing yoke portion 5 '

and the grooves 1l6c of the coil guards-lﬁ'which are formed at

10  the forward end of the magnetic polé pieces 7, and fixed by the
insulating wedge-fixing.portions ;éf. Then, a predeterminéd
voltage is applied to predetérmined pin bodies 25 to energize
the coils 26. The heat generated in the coils 26 by this
energizatidn causes the autohesion varnish édhering to the

15 surface of the magnet wire to melt, thereby hardening the coils
26.

Then, the thus'formed étator is preésingly inserted into
the frame 36, and the wiring'board 43 which is made of an
injection-molded insulating"resin_ is attached to a fixing

20 position of the bobbin columns 20. The power supply leads 47
which have been cut into a predetermined length and the
covering of which has been s;rippéd off are disposed in the
grooves 46 of the wiring boaxd 43.in sﬁch a manner that the
covering-stripped portion 48 is locaﬁed in proximity to the

25 respective pin body 25 of the inner ring magnetic pole portion

10, and they are connected to each Cther‘by electric resistance



25, and électrical tests are automatical ly performed. Thereafter, the inner
ri ng. magnetic pole portion 10 is 5°  pressingly inserted into a
prede(ernined position of the outer ring yoke portion 5. Insulating wedges
31 which are formed by cutting an insulating filmare inserted via the

I nsul ati ng wedge-insertion guides 16d into the outer ring yoke portion 5
and fhé grooves 16¢c of the coil guards which are forned at 10 t he
forward end of the nagnetic: pol:e pieces 7, and fixed:by the insulating
wedge-fi xing portions 16f. “Then, a predeterm ned voltage is applied to
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resin is attached to a fixing 20 position of the bobbin colums 20. The
pover su@@h)bé GFScEriddlIy doveedEsd k%ufcddﬁéhﬁr_nj adrisy Pire bddieg Rsand
the covering of which has been stripped off are disposed in the grooves 46
of she wtoi thebsame ¢dvieringe!stx ippetepddtiion 8 cof eeach- ofr itheegowet i on
48 is located in proximty to the 25 respective pin body 25 of the inner
ri ng nagsepptypdeadpot?i orNaelypndthd pintediEnas can bee gonnedtiead o

el ectric resistance wel ding or the like. In this case, when the conmon
porti onsthe tidentical 2eandugtameodi vehe tRowrE Sunplky t Aeagppdii-ng B n
bodi es 25 _of each of the inner poles 23, the common portions can be

el vt ri cBlpyatdtyecetd RAWaHNAEPPLYy 1aede AT W&y eutostrom (the hdeag e

covering-strippe ortion 48 of each of th ower :
vert gigtrgggcgng p$rt 44 of the wirgng wgbard 43, while being

10 pressingly fixed to the wall portion 65 having the cut-out
portion 63 and the projection 64.

The exposed conductor portions such as the covering--
stripped portion 48 of the powef supply leads 47 and the pin
bodies 25 are insulated by .pouring an ultraviolet-curing

15 insulating resin (not shown) into the recess of the wiring
board 43, and then illuminating the resin with ultraviolet rays

to instantaneously cure the resin. At the same time; the

wiring board 43 and the bobbin columns 20 are 3jointed and’
fixed. Then, the bracket 38 having the U-shape cut-out portion.

20 41 is attached to the stator, and fixedly assembled with the
frame 36 by fastening the bolts 52.

Theieafter, the curled portion 51 is fofmed at the forward
end of the insulating tube 50 as shown in Fig. 8, and the cord
bush 42 made of an insulating resin is slidingly moved from the

25 opposite end to the forward end. The insulating tube 50 is

pressingly inserted until the curled portion'51 moves to the
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I dentical conductor of the power supply |ead 47. A-plurality of power
supghy | eads 47 go out fromthe lead introducing port 44 of the wiring s
board 43, while being 10 pressingly fixed to the wall portion 65 having
the cut-out portion 63 and the projecPom 64. The exposed conduct or e
portions such-as the covering- stripped portion 48 of the power supply

| eads 47 and the pin bodies 25 are insulated by pouring an
ultraviolet-curing 15 i nsulating resin (not shown) into the recess of the

Wi ring;heghd 6% HY Bhgekét! B%i,n%t/&{tdﬁgcﬁéecaﬁai Bubfnt rhﬂ'i_éa?fii@t@hdl?ys to

I nst ant aneously cure the resin. the sanme tine, the wiring board 43 and

the bopbkadcolomstd ageti-6h8t eportddr Xeqh Then, tHee bboakket38 Igving
the U shape cut-out portion 20 41 is attached to the stator, and fixedly

assenbhedowniiiiglie fumsrepdteby suasplani dgadhaboiss prdrebmmdadhdr thde
curled portion 51 is fornmed at the forward end of the insulating tube 50 as
shown cuntFogt Porztricbrt el cofd theshbA@cketie 38 & cidoskd isy thaitn the
slidingly noved fromthe 25  opposite end to the forward end. The
i Asul aelegtripemddoirs igr 4dghtdly seesl®@ded until the curled portion 51 noves
to the -20- inside of the bracket 38, and the cord bush 42 is fittingly
fixed to the descaibesorabaves1the previsioncioBPnly cbhrai Agsplatiapover
supply lead 47 is protected and the cut-out portion 41 of the bracket 38 is
cl 0sed®SBeEnLP FABSSS t@?eEPPiP?ﬁﬁFSrzﬁsFPiQﬁtF95§§§FQdF9N§h§égE##HéH
SD0ve. b EnRLOYrS! Rl OBl MYl SRR OSE i SR R 1 P00 €S
conducted by an automatic machine, and the yield of the process
10 of inserting pins can be improved. Even when the core
thickness of the stator is changed, the components can be
commonly used. Furthermore, since the covering-stripped
portion of the power supply leads 47 is jointed to.a plurality
of pin bodies 25 around which the terminals of the coils 26 are
15 twined, the connection of the common portions of the coils 26
can be easily achieved.
In the above described embodiment, the coil guards 16 are
provided with the grooves 16:, the insulating wedge-insertion o
guides 16d and the 1like which cooperate to function as
20 inserting portions for the insulating wedges 31.

Alternatively, these inserting portions may be formed in the

outer ring yoke portion 5.

Figs. 19 to 27 show another embodiment of the invention.

In this embodiment, the configurations except those shown in



col'ums 20. Therefore, the insertion of pins can be easily conducted by an
automatic machine, and the yiéld of the process 10 of inserting pins can
be- i nproved. Even when the core thickness of the stator is changed, the
conmponents can be comonly used. Furthernore, since the .
covering-stripped portion of t he power supply Ieads 47 is jointed to a
plur&a4ty of pin bodies 25 around which the termnals of the coils 26 are
15 twi ned, the connection of the connoﬁlportlons of the coils 26 can be

easily achr In abgye descri bed enbodi the,coil ards _16 are
orovi Hed w (HEaWEeS, 13,t8 FEcathn e Eama, R, =hEND.LhnELFRFBR S FRe2 500
and the |i kerlshiré andptaate to function as 20 i nserting portions for

t he insulating - med er [ h sgLt ns may
be fornmed in the outer r|ng {oEaQLE t?§% Efkéiné ?égePQ gé h%%wgg%%t
enbodi ment. oInt e inner wal nfthhs eubew néns yoke porntigor aoi shgtexcept

those shoyn ¢xRe o;i%a&inél ayasSw&moﬁua&ﬁ Bhetﬁén?eéésﬁagwﬁrhnoﬁ' gwees 1
to 3, 15, 16 and

n the stator R |tt|ng recess 6a are gegdon t he
i nner wal | o‘Fe'EﬁEeoH%? ?Fn@nygﬂﬁeﬁo? pgnmagnehie B Fh8°6558§| T’fb &
wal |'s in eackiiDI béedeseribed maEeﬂn the centre line of an inner rlng :
magneti c pol e portion ICh\M

# be d scLk bed | ater. The nagnret EC

pi eces 7 are arranged éﬁﬁ%?e ﬁ?e?? Fsp 8Racc nﬁﬁﬁt%ﬁr?ﬁggg sF@P?ﬁB
with an 10 iimstexvalg, pandi connactedwthrobghdeiotsb8dwithean thereby
constitufg N Aoy 4 C48% ﬁngigﬁgﬁﬁiéﬁ #21¢ B 4bBBriBedMSter, thereby

\_ constituting the inner ring magnetic pole portion 10. The
insulating portion 11 covers also the outer ends 7a of the
magnetic pole pieces 7 which are to be fitted with the
outer ring yoke portion 5 as illustrated.

15 In Figures 19 to 27, 67 designates a disc-like
_terminal holder which is made of, for example, an |
injection-moulded insulating resin and which has an -
opening 70 at the centre portion. Pin holes 71 through
which the bobbin columns 20 pass are formed at positions

20 quartering the body of the terminal holder 67 and
cylindrical guards 72 protrude from the back of the pin
holes 71 to prevent putty from leaking. A gap portion 73

‘ functions, when the bobbin columns 20 are inserted into

N\ the pin holes 71, as a wiring path for guiding the -

25 terminals of the coils 26 that are the main portions of
the stator 3. Lead guide grooves 74 protrude on the
terminal holder 67 to oppose the pin holes 71 and into
which power supply leads described later are inserted to

~ be guided to the inner poles 23. Further, projections 75

30 protrude from and are formed around the guide grooves 74
so as to sandwich or form the guide grooves 74. The
projections 75 aie'deformabla as shown in Figure 23 to
nippingly fix the power supply leﬁds. Grooves 76 run in
parallel with the guide grooves 74 and guide the power

35 supply leads to the inner poles 23. Putty blocking pins

77 protrude in grooves 76 in the side of the pins 25 and



insul ating portion 11 covers also the outer ends 7a of the nagnetic pole -~

pieces 7 which are to be fitted with the outer ri'ng yoke portion 5 as
illustrated. 15 In Figures 19 to 27, 67 designates a disc-like

term nal hol der which is nmade of, for exanple, an injection-noulded )

i nsul ating resin and which has an opening 70 at the centre portion. Pin
hol es 71 through which the bobbin colums 20 pass are fornmed at positiorg,

20 quartering the body of the terminal 22l-der 67 and cyllndrlcal PuaLds R
rotrude fromthe back of the pin holes 71 to prevent putt rom | eaki ng.

gap porti RV [ EOFE  PERTPLRNCR PﬂEebBBBFﬁ°BoPEﬁﬁstbénaﬁe F‘G&r@b@ into the

pi n hol es piins acan mreag;mgt Pefhotregui ding the 25 term nals of t72e co![ I sd26
that are the main poft at or gui oves pr ot rude
onathe term nal hoPdé ig a g“&ﬁﬁgggiPﬂePBFﬁ kg gg gﬁﬁg %ﬁFﬂeﬁhFPh power
supply Ieadmecmeia@ed70aoﬁrtheetenménakdhbbdbe §%} darddt a -BRéxitnner pol es
23. Fuig hefor i) 69| gPSeFaadl PEOL HE 16AF) 808e787 L8’ URE ogund the

gui de grooves sp as to san he gui dé grooves
proj ect i ol tEPARiRG i BPFELV 8 ﬁgwéﬁémhhﬁanFﬁufécea t3 hﬂpglgyhrdflx t he

pover supPdrtienlss2 &ﬁmes Eﬁeryﬁséﬂtpaﬁahiahh%w the gbwde grooves 74
and gui de the 5 supply Leads_ to the inner poles 237 Putty bl ocking
pins 77 pfﬁﬁﬁﬂﬁéwﬁﬁa 8 ¥6 ?ﬁmFﬁebglﬁEtBQnghﬁubl Fheosidpiwall 83. have,
for exanplef thémﬂn:mﬁmilohonadf 60i Bosast bat oppes@i BEeCRBalE €asily
rerqu_q) éd&a&hﬁ@{ﬁé)dggrg%gort 7§roge§t20| esiopgggengs the leads
from slipping off and is formed at the centre of the long
 side 81. As shown in Figure 27, a metal vat 85 is
attached to the inner wall of the bracket 38 and a
protruding piece SGPsur:ounds the opening 70 of the
15 terminal holder 67 so that the front end oppbses the end
of an insulating cover 19. The protruding piece 86 covers
the coils 26 to electri#ally isolate them from the metal
vat 85, ' |
This electric motor can be assembled generally
20 as before but after the thus formed stator is pressingly
inserted into the frame 36, the wiring board 67 which is
made of an injection-moulded insulating resin is attached
to a fixing position'of.the_bobbin columns 20. The leads -
of the thermal fuse are cut in a predetermined length and \
25 shape, and then placed to predetermined positions of the
wiring board 67 to be:connected to the pins 25 by electric
resistance.welding or the like. Thereafter, the putty
blocking pins 77 are removed using a cutting nipper or the
like. The putty blocking pins 77 prevent the insulating
30 resin from flowing out when the power supply leads 47 are
not placed. _ _ _
When the power supply leads 47 are inserted into
the lead introducing port 78, the power supply leads 47
are fixed by the combination of the lead guard portion 82
35 and the projection 84, :



“

the surface 70 of the terninal holder 67, and a skirt 5 portion 80
'‘protrudes fromthe long side 81 of «the lead i:ntroducing port 78 toward the
back face. A lead guard portion 82 defines the insertion width for the
power supply leads and is forged by cutting out the,sjde wall 83 of the -
term nal hol der 67 so as to“dppose the lead 10 intr¥dduci ng port 78. A
proj eefion 84 prevents the leads from23ipping off and is forned at the
centre of the long side 81. As¥shown in Figure 27, g:nmetal vat 85 is
attached to the inner. wall of the bracket 38 and a protrudi ng pi ece 86

sur r oundwherebyp dhien por@Em fsupmlyl Sleads nd hadrécpdevestedo firom slippitmt
end opposes the end of an insulating cover 19. The protrudi ng piece 86

covers tRatcornd Jdmindled oct rThif | Facidiigates cbhe chttachrenti tat g

This electric notor can be assenbl ed generallly 20 as before but_ after the

thus for RE@cket 38 s ThHedssthg PorRTe Iy deadse 47 &% Pdaqem B (Fhe

board 67 which is made _of an ,jnjection-npyl ded_ nsul at resjn is attached
Lo a fixBA39E0GEOON% 7 deh@PGo b PEOGRILORE 7hnaTe. et bamat &ding AR

f ' d ] | h_and 2 h : dth

or odet or PR TB60 HEFBn 800 AR RO NP T Rte bRy R Ly Tode 4Dt coiefa  fih e ns
25 b I L R ' | k , o t

bl ocii ﬁg%%inylé?sE : —§r%tl mvé\ﬁbgglﬂgagg ‘;(:Put? il’%g%rﬂv%%giggﬁg ?%e %%%Pu%hgéf)%t ty .
bl ocki | t : ti | | Qwi th
pover S 0ea e L P g e L kg ke e 1

i nser t ed thet@with | Bpdenbbtedeci ¥ DPEAndS, weRiRebr SRRl Y1iwads 4rhare
fixed by the combination of the |ead guard portion 82 35 and the

proj ecti ekpdéed conductor portions such as the covering-stripped

10 portions of the power supply leads 47 and the pin bodies 25 are
insulated by pouring an ultraviolet-curing insulating resin
(not shown) into the guide grooves 74 of the wiring board 67,
and then illuminating the resin with ultraviolet rays to
instantaneously cure the resin. At the same time, the wiring

15 board 67 and the bobbin columns 20 are joined and fixed.
Then, the bracket 38 is attached to the stator, and fixedly
assembled with the frame 36 by fastening the bolts 52. In this
case, as . shown in Fig. 27, the skirt portion 80 and the coil
guards 16 prevent the power supply leads 47 from contacting
20 with the coil$ 26, theréby ensuring the insulation. Moreover,
the protruding piece 86 prevent the metal vat 85 and the coils
26 from contactiﬁg' with each other, thereby ensuring the

insulation. |

In the above described embodiment, the putty blocking pins
25 77 are removed nsing a cuttihg nipper or the like. The putty

blocking pins 77 may be removed by an ultrasonic machine. 1In



23 - wher eby the power supply Ieads'47 are prevented from slipping out
and bundl ed. This facilitates the attachnent to the bracket 38. Then, the"

power supply |l eads 47 are placed in the guide grooves 74, m
projections 75 are deformed using an 5 electric iron so ﬂlﬁm ﬂmmw”"l
supply leads 47 are fixed. The coveringagtLipped portions 6f, thet pdwer =
supply | ead 47 are contacted with the pins 25 as.shown in Fig. 15 and

connected therew th bygel €gin id) delid DML LSy t 66 abfcone Jhe
exposed conduct or port,ions _sych as_.the ,covering-strjpped 10 ortiong of

t he power sg | Priecefdng; _ e‘ﬁ?%i’es"ﬁ&%ﬁ%itgiﬁ?%?%ﬁ g?rpﬁﬁ?'ang an
ul travi ol et rotaitignals dhaifitnd & edispdsead isheadd i insuldeingi deverooves 74
of the wiring board 67, and then illumnating the resin with ultraviol et

rays to instantaneously cure the resin. At the sane tinme, the wiring 15
board 67 and the bobbi2®.coamed extrice nofiorcenstrugeed and arraegedatret

]§8 lts at safﬁgéghfeft *i%ﬁttiitx&{iﬁlfmﬂ dd Ht i diserdie e&éa&ﬂg&dms«wﬁﬁm §6 by
ast eni ng e _bolts . In IS se, as shown i i g. , the skir
portion 80 ZR§EEEDCS kO @ﬁgwif:ﬁgiﬂﬁﬁﬁﬁﬁeguﬁPpﬁihﬁr pbl 50 1 #4R% 4%he; o
contacting decomplanyinigc dxawinhg#i, thereby ensuring the insulation
Mor eover, the protruding piece 86 prevent the netal vat 85 and the coils 26
fromcontacting with each other, thereby ensuring the insulation. In the
above described enbodi nent, .the putty bl ocking pins 25 77 are renoved
using a cutting nipper or the like. The putty blocking pins 77 may be
renoved by an ultrasonic machine. In

—



-29- 19. An electric notor according te any one of the preceding clains,

wherein a supporting nember for said rotational shaft i S i In said
i ngul ating cover. 20. An electric notor constructed and arllﬁmgﬁ&, Umugm
operate substantially as herei nbefore described with refer | ek
illustrated in Figures 1 to 27 of the acconpanyi ng draw ngs. -27 -"9. " A
el ect¥d c notor according to any one of_cjpins 3 to 8, wherein a plurality

of coils which produce different phases are connected to said pins. 10. An
gl ecérl c not or accoa_dgEg {m @ectid cOmdrot addaa,:aihg To Wiy f?jﬂé SBfM I n%
oard conprises: a,disk- like w,ring_hoar ody;. an ,qpeni fornmed at the
centre of s%fﬂiﬂfr§nb°b8ara' TR B F%ﬁ?ﬂ‘é‘&yi'r?g" 5 soﬁ?r}%‘l'l% <% ound
sai d openi ndi fifierehtpphabiesn areuacnmecteds dicd saiid pddmard body, said pin
connecting portions having a 10 plurality of pin hole rows; |ead connecting

portions which are perpendicular to said pin connecting portions; and a
| ead i ntroduci ng port18i-spdBde@ligstiisn motior Hocardime tion@moranemt said

‘Wi ring boargh{ikkhsT £60BDT Wbied@id @UWidngd Hdalzd cfaangiﬁ_ckéwg cuf tdfut he
side wall of,said,wrin board in saidlead jntroducing port, and g wal |

15 !
portion extEHE® nﬁi‘éi‘ﬁﬂgggéi"& Ysu@n) Spendng frrmed at CoRfxe ©
accordi ng tgaidywintngl behdd body!;0 plith comniettiingo Portdicis didpssedal

L hayﬁ{%b@ﬁdoggghngpghi%geand'at positions quartering said

wiring board body, said pin connecting portions having a

P 10 plurality of pin hole rows; lead connecting portions which
are perpendicular to said pin connecting portions; and a
lead introducing port disposed between said pin connecting
.portions, said wiring board further comprising a cut-out
portion formed by cﬁtting the side wall of said wiring

15 board in said lead introducing port, and a wall portion

extending along said cut-out portion.

11, An electric motor adcording to any one of
claims 3 to 10, further comprising:

a terminal holder having an opening at the
20 centre, said terminal holder being provided with
\,. electronic devices to be connected to said pins of said
coil winding guides; '

guide grooves for guiding leads to pin holes
which are formed at positions quartering said terminal
25 holder; and ) | |

deformable protruding portions provided for
sandwiching said guide grooves.

12. An electric motor according to claim 11,
wherein said detachable putty blocking pins are disposed
30 in said guide grooves.



-

20 centre, said terninal hol der being provided with-electronic devices to )
be connected to said pins of said coil wi nding guides; guide grooves for :

Torminal 25 hol det: and def ormabl 6 pr ot r udi ng pE?fl’ﬂlﬂﬂﬁﬂﬂmﬂﬁl i ==c

sandwi chi ng sai d. guide grooves. 12. An electric notor accor'i rfg to clarm
11, wherein said detachable putty bloog@g ng pins are di sposed 30 in saidw

gui de grooves. - 28 - 13. An electric nmotor according to claim 12,
wherein cylindricallguaria aslectripometornacieriding tacemdimima,pin hol es.
14. An dj | lag r rotrudi ng
pi ece mhsthééig %gigﬁdgigﬁéubngfﬁg %%%e?hL§°§ sposegﬂgﬁﬁ§%1 sar openi ng.

15. An MQQxﬁhQ:mﬁmoh°&e§©rdrng to claim11, 12, 13 or 14, wherein a |ead
i ntroducing port is fornmed in the periphery of sard term nal holder, and a

downward 10 skirt ortion is continuously formeqd fromsaid | ead
i ntroduci ng port. AnAEIS&PFFG*HDP8F°ECESF&Fﬁgnﬂbt&hfléﬂéléﬂ-ﬁﬂé

preced ngz:,l amfremeaegﬁoerhauagngiéeé ehiehopposes Tshﬂdgbt or hl s er b
consi ste rane and.a oi ned .wi th each other by
opposrteﬁqgﬁr7&#%%9%°§8Ft?8n§§s?8 T JSFﬁu'é g%& H;%ﬁgcﬁ sai d bracket
havi ng a substantially U shaped cut-out portion. through whi ch power

15. An electric motor according to claim 11,

12, 13 or 14, wherein a léad introducing port is formed in
the periphery of said terminal holder, and a downward

10 skirt portion is cbntinuoﬁsly formed from said lead
introducing port.

16. An electric motor according to any one of
the preceding claims, wherein a hdusing er accommodating
the motor is consisted by a frame and a bracket which are

15 joined with each other by oppqsite joining edge portionmns,
said joining edge portion of said bracket having a
substantially U-shaped cut-out portion through which power
supply leads are inserted, said cut-out portion having a
narrow entrance and a wide inner portion, and a cord brush

20 is fitted to said'cut-out pdrtion.

17. An electric motor according to claim 16,
wherein said power'supply léad.runs through an insulating
tube, said insulating tube having a curled portion at an
end portion thereof, said curled portion having a larger

25 éize than that of séid cut-out portion.

18. An electric motor according to any one of
the preceding claims, wherein said coil winding guides
. extend inwardly of the inward ends of the magnetic pole
pieces. '



subply | eads are inserted, said cut- out portion having a pnarrow entrance

and a wide inner portion,.and’a cord brush 20:i.s fitted to said cut-out ————
portion. 17. An electric notor according to claim 16, mherj "ﬂmﬂﬂ

supply lead runs through an insul ating tube, said insulati ' ”Hﬂ
curled portion at an end portion thereof2 said curled portion ﬁaving"as

| ar gexs 25 size than that of said cut-out %ortlon 18. An electric notor
according to any one thf»_ i pdi ng

gui des extend i nwardly 9‘5 e eﬁ%\%?r (fq“? Wﬂéﬁu cdugfeé p‘lwe%lfels
-29- 109. AhheePEGFPﬂenSDFdﬂia@ooWﬂiﬁﬂ}% aargumtcifng %’éeﬂ?hg'%idl s,
wherein a syseaetibﬁalrram@rt e AYgdded Al Yiila Hiddld il SEwees, I n sai d
insulating cover. 20. An electric notor constructed and arranged to 5
operate substantially as hereinbefore described with reference to and as
illustrated in Figuregol tanleleetdic antwpavtsirutitted ngsd arranged to

5 operate substantially as hereinbefore described with
reference to and as illustrated in Figures 1 to 27 of the
accompanying drawings.




