;e3e"6TX] DESCRI PTI ON STATOR FOR ROTATI NG ELECTRI CAL MACHI NE Techni cal

Field This invention relates to stators for use in rotating ! i
machi nes 'such as notors and generators. Background Art A typm@mﬂwﬂﬁmﬂmof
a stator for use in a rotating electrical machi ne such as a

generator is disclosed in Japanese Unexami ned Patent Publication *N§5*

2001- 25187, wherein the stator conprises a stator core having a circular
ring shape, coils wound about magjgidptrestih, and insul ati ng?‘mwmﬁmw‘ummm
Herein, the stator core corresponds to a | am nation or stacki iC
steel sheets, fromwhich a prescribed nunber of magnetic teeth prejpoect
innwardly in the radial direction of the s N i are wound about
the magnetic teeth SHRATOREOBRRQIYENG ﬁLﬁhgﬁé%mffm direction of
the stator, and the insulating nenbers, each having a cylinder-I|ike shape,
are arranged to cover the magnetic teeth and are al so arranged being

sandwi ched between the nmagnetic tRehhicalfeldoi|ls. FIG 5 shows a parti al
structure of a stator 30 in which the prescribed nunber, of stator units 32
are arranged afilizisserivnadlatesgestaéars for use dp Fotefingeslestrical maphings SPehasv ¢ h
respect to magnetic teeth 31 respectively. FIG 6 shows an expl oded

per spect iM@OLHABH EERTHORY an assenbly of each stator unit 32, which
conprises a core unit 34 acconpanied with an insul ating nenber 37
consisting of a pair of insulating elenents 35 and 36. Herein, the core
unit 34 laminates plural magneti BakemundiWatts 33 to forma single magnetic

tooth 34. The insulating elenents 35 and, 36 each haying a uareg Ll-shape in
section are asdehipicadi exapplepsa sigtonfor Hee ‘é‘cﬂré’ta(ﬁwgt&effﬁqu’?mcﬁ@mu@} e%, o)

that the core unit 34 is assenbl ad. t (CRRVV e j i dAsyber 37
havi ng a T8Qif ﬁﬂgra- FIREAUR l,scrrgv\%el%clﬁ1 %g(%érgg qr}?é%ﬁgﬁg%tgﬁ%%%lﬁggol. Then, a

coi | 38 iy 10ukig7 aRstbint e stisibathprigs HESISF c@¢ msinghwaircilar Ah@Gshape, 2 In
the above, a pair of the insulating el ements 35 and 36 are connect ed
t oget her doils suaindaaboay ntagadtic teeth, ané imwlatiag| peraberageHermn. Hhe SEOTRNR.r  at

the approximately center position in the. stackin ir J f ghetic
steel sheerEespandsi tRga tIABINAIGREPY Starline hoefﬁi,ag?%’t‘fsgﬂpglr F’nﬁe%g’ ?Iﬁ%rﬂi \r)@{l} afg?ng

menber 37 havin | ) lin$AANE in he sadialbgigectibieststhens ar e
set to ea}?:rﬁsc&be&ﬁgmﬁﬁgéﬁg?%gaéeﬁ%%rﬂrggggnand 36 to realize the |east

m ni mal t {iekNesise ichile ARs iviaimat hissut othe smagmett hteethdthah sue artasged Thethef or e,
prescribed dinensions are set to each of enga enenhéq%qieti ons iga.an? 39b,
whi ch cor ciespdacntid dirgstiondel Bre stafer #ndthst i“ﬁ‘gaté‘P% rsycagh fAYRIE f

realize the least minimal thickness. E t N : , r aged
state of EHEIEHUEKS é?qpﬁga%%@}geg% oM ’Sr){haeplg:d%gehgra(g%g alglgﬁgearll@ﬁ%ﬁi@%sul ating

el enent s ggng%gagclﬁa%tﬁ&% RO ARAGRStiveéth agdebilot her by the engagenent
portions a an 9b shoul d be inevitably increased in thickagis. Hence,
the insul ati ng PEhtseshowda pubaltstmciusg o2 bater AQ in Mhidhihe FresCHATLRYBRL oy e
arranged entirely with respect, to, oute rfaces. of .. I th 31,
whi ch reeof statos ngisaatase grrapgrd %‘H’g%&j@rﬁélﬁ?%ﬂ%&ﬁ ToRd %?%%Eﬁggthﬁ%‘%tﬁge t he
af orementi oned stato i: he i@y s¢/iRfvis i dkprdaRl pedpesieh

havi ng a 4RdrEel Pimﬁ}%ﬂ?héﬁeg%ﬁ??ﬁﬁg&ggﬂtys 38 wound Saboétf? the%extﬁe.ri ors of
the i nsul gl ehdWARE @nSasddmBlyood eadhesthentuniti 32 vehiel lcomatisessasoest ugitirddat ur e

at every corner of the insulating menbers 37, “@t’;ﬁe't hﬁél rrﬁz‘ be, w r%d

subst ant i abdoynminiedivwith aminsnipting mrember 37 cousiptngelsa Br PLISPALAE SIS Srenber s
37 between_corners, Actuall however . 1Ghists 93 td hencoi |
38, the céﬁanéggm@eﬁén’gﬁ? f%/fglW‘X‘/tvgelggy%a?%?l?[%%ﬁgﬁglﬁﬁl%gur?acctes of the

| nsul ati ng SEADAReAABHHERN CPidRESaiTeabasSs dile tomich hasirish sperbe
tightly attache F

o0 the surfaces of the insulating _marrbgr 37 get en
corners. Thellapesn stétioncarel asgsnbled dogssher yiththeerprounts 34 {remapgt éi‘i}g’l ®ge
radius of curvature in_such a that 1t .separ fr of the
i nsul at i nghaiﬁh%éﬁre3mlfa§4t‘ﬁéSS&Bﬁ%&F%{h@T i l%etﬁ? é‘?g“g%‘s‘% @gilr?%glg? ﬁ%‘%ﬁggﬂ} acent
corners. The afonenent | Uss i Thepaahcodit 38 &y woond 32 i s

By GRS e CBEAR TG ekl @p v

shown in FV coi y be |oosely wound about the

i nsul at i ngLHEITHE Insdiktife aRmitRs ST ag shdven MERGeTi ¢ tooth 31 in such a way that
it would be greatly increased in dinmensions in appearance in both the wdth
and length directions of the magnetic tooth 31 in proximty to the center
position of the flat surface of the insulating nmenber 37




3 between adjacent corners. Wien the stator 30 is constituted by arranging
t he prescribed nunber of the aforenentioned stator cores 32 in the
circunferential direction thereof, the coils 38 nust be greatly expanded
outwardly in proximty to the center Bositions in the length directions of
the magnetic teeth 31, i.e., in the stacking directions of the magnetic
steel sheets. This mnimzes intervals of distance neasured between

adj oi ni ng stat or nbge3% Bhir dreue SRKADSichichs 35 dndob e WBhfutedi ni
gaps are forne Between’ad?m ning stator units 32 at the center positions.
That is, téiRer tihogigh sukAy chaintiey rar petually eengabed o¥itlli eaclhnatherapte the r anged
bet ween adj oi ning stator units 32, a gptté,eneckéﬁcgurs duia tﬁeseih m ni mal
gaps bet aeRAXERALRY Feptsr PoaIioR inrihe stagking; difgcliop Qi 1P MARNCHF SHRE! SHetthe

| ength diirectigns of f.h ek i ' ki i in

wi ndi ng {HERS, SinSgpelid IR I b £“r¥§ﬁ¥§th§%%%‘m eﬁg’;\lgﬁfﬁﬁ%ﬁ%h@gﬁ 37 of
the stat ghudidyfind?: sHapeadPrdsciiBed tdhaemsidn arepsabteradn of hthe instletingl s of

di stance betweén the magnetic teeth 31 cannot be reduced further. It is an
obj ect oklentents 3naehd6 tnreabize theylieas mainimalithicknessin cansideratiemebstgigier s of

t f coil d aboyt stator.units with i i

gar df BRI, | JDRTE ot e cieiiatle, SANRYERS, Rf ThpaihRa:

space fa@%ﬂ{o s3ba GRA '3?b WhicRUSkebRd th ttipl ShddREREMsaIAE klddfentd Sandvent i on
|

to reduc nterval's of distance between magnetic teeth wi thout decreasing
t he nunbggstoakalizerths leabt miiimal thickndssabdot thes etasen, wmidesthe Bingegedstate obf

I nvention A stator for use in a rotating electrical nPchi pe i nstituted
by ar r andiinipsulatng meseher @gdoﬁﬁf}?@@l’n&ﬁre%stglé‘?t&?serhmet wsylgting g e@f@?ﬁjﬁ@? nti al
directio f a stator i i h'%ﬁ%’i WRG; ! units
provi de #ﬁg%tafecqu@g?%&’%g% a@%‘?ﬁ%ﬁﬂ ne\rf\l/gr yenlrt hagh@g?ggﬁrg—bg&i’ Eﬁecﬁklpgen of the
stator CQi&Kitablgi inSredbdd WPOHISkRRQUIHérdre, tRgiIstiating anemhbats B7 mshstaatiaiiy

menbers. Each of the insulating nenbers has thick portions that s] Lght |y
proj ect dppiagitheunitorentbicknesseare arranged aptitrly withresnechip @ter wstagesHdns ¢
tooth, so that one thick portion forned one insulatin s shifted
in posi t iRAENEHH{SE ’W%I?]P‘F‘ﬁ%t EEARGPMETH? QE%SPE?%CH.’?“&P%}%{?%&???@ %%%er
adjoining 4 's”&%c‘é'tﬁé'a\?ﬁfefﬁ%ﬁé?&{ed STUS unitd 32 SrASS Y Bstigtihg PR B Sspace
factor in the stator, erein the coils can be I'ncreased in nunbers of
turns, Oreaé}hﬂaﬁggfa Spilave eylindee shagneld coitse®® lwaad dbout duueddrious tdidhe
reduci ng the nunbers of turns of the coils. g‘glﬁ% arant ees noti ceabl e

r

i npr ovenensulaingithembers dd shevlddiechent with sayatlra tGUEYATUIG AL CRPY ST 1 eal i ze

downsi zi n f .t he machi ne wifhout., c i i | r. In
e abovet the nsifie e ROel, HarHICRET e, UG ARGty aBaih BOMET,
adj oi ni Ng, kP IRl NEHfaks SURH iBukRirg niibean3 Dbétiveae comenne coi | wound about

one magnetic tooth is conpl enent argeto an outline of the other coil wound
about the ot herAcreajlyethoweverndue wp tthe etasiieitt of the peil F8pahs c@il BJBYY 8F t he

i nsul ati ng nenbers. ch of fhe insulagting nenbers gonshst | r of
i nsul at i rltjlrtéﬂ”é’n%ﬁ?ré‘?egza;&q{n ﬁ%/flﬁtgsuftgﬁﬁrﬂ%h%g@&]ﬁgiﬁ% msg °§§ZS"|"'§”“%§9"{% fr%gé .
Speci fi Ca’i‘ﬂe&fofea(iﬂe 'c?ﬁ ShiaNgbt e BB Ay laftadHfMBdihRYsudfdeas of A tinsatutidgver i ng
a termnal 'surtace of the magnetic tooth, and a pair of interconnection
pl at es hayimBermt b&hleyn dofriees. erthat éxpdfichenil 39 is preatlyearvedhwitip ai relagively
insulating el ements are conbi ned together, tip orst' ons ,of t

Fl‘tgée 0

i nt er connlegei wdiug| eff earvafure e SUAR @ BV f§2leiteird R8s f}leeFV?%Fr%fnglgd

engage with each other.30 form.thi i : : osite to
eaghgot helnsylatng rem, Eﬁ%j atcflk? 8%%5)((){5& %?19? h{lat%lg atltg(%ﬁ%:%r@%gnwa%@érﬁggggg{gpt o the

opposi te side ppid iBRedtiohéEphdtotlenh i@ obRITH &N cachl statonanit 82 liy shosacin
i nsul ati ng menber consists of a pair of a first insulating el enent 83gnd a

second i NEK. dt, iwlgereinathre ebil i malidhei logsalpiggrng aboyt ther inswlalipg peember Sdet i on,
wherein the first insulating elegent has a ir. of i i | at es
each havi woﬁlpﬁsﬂ‘ﬁthleé‘i‘?&nﬁt}g%ﬂ?g‘ Erﬁé“ %sgr%ay?tﬁgtlﬁt Xﬁd}}d&ﬁ%éféﬁ@ﬂﬁﬁ: &u%ggﬂaﬂpair of
i nterconngct | i Bh B RidIESRNEn @Bt bRPS the nelpactieootthan t he
first | eng‘gﬁp&aﬂglﬁaﬁ@g%@ﬂ%ﬁn?u ating leI enent séare conbi ned together, tip
portions 9f id PRximitete diestdrgosiioatashoflat heficerafithamputasiogrigemberd7at i ng

el enents oppositely arranged engage with each other to formthick portions
that are arranged in the opposite side portions of the insulating nmenber.

Brief Description of Drawings FIG | is a plan view showi ng sel ected parts
of a stator in accordance with a first enbodi nent of the invention;




5 FIG 2 is an exploded perspective view showi ng an assenbly of a stator
unit; FIG 3:is a sectional view diagrammatically show ng adjoi ning stator
units wound by coils respectively; FIG 4 is a sectional view

di agrammati cal | y show ng adj oi ni ng sta&or units wound by coils in
accordance with a second enbodi nent of the invention;, FIG 5 is a plan view
showi ng selected parts of a stator for use in a rotating electrical

machi ne; b'e:{v@enggja%e%réoﬁi&@.‘)ded perspective view showi ng an assenbly of a
stator unit; and Fl 7 1s a sectional view diagrammatically show ng

adj oi ni ng st at &hannthe Statod ismomstitutal by anaging dpepriesarided numbed of Best Mode
for Carrying Qut the Inventign This invention w. |l be described jn further
detai | bypfeiampertfonsd SAIPEREORRH 57 metihércgﬁ!é@f@crﬁﬂttahgﬂ&efé%ﬁ&ﬁ%fna‘ed‘f% itys. FIG
1 shows I r <1 1D r i : f

enbodi rref\n?usg? ¢ %ﬂega?r?@% FS?\",“%‘\RA’%IS%}“ Hg%n?fy‘r:nt%l tg?rat&gte}tﬂh(téﬁ%%ﬁr%\e/igﬁ? % gérrllgfh stat or

30 shown difctidie.of the inbgndicateh 31, 0f., infike Stackihg dirbaibngehthehnsgmticisteell ar
ring shape and is constituted by arranging the prescribed nunber of stator
units 2 isheathe i oumimizesnnieayalgipf distanemmersarasoretwegraadjoini$taton Hnidkpl oded

T e s A T e
of core lé[ﬂt&%mﬁtsgﬁ%tﬁferéﬁﬁﬁg?éiﬂoﬁ§?e circunferential direction to forma

stator core 6 having a circular ring shape. The stator unit 2 of the
present enbodi Mhat is, seveanthbughitsefficiintly| larget mte¢rvalsf aff diytineg ¢ armangedi t 32

showmn in FIG 6. That is, the core unit_ 3 corres&)o ds to | am nation or
st acki ng bstwasnadiaining giariunits St batHenack opcurgdpe tSP&W BaPHRIHES ¢ t oot h

stacki ng LPIsh. . § opeury . .
of i noul ARICHLPREIPR G2 4 IR5AE: Bosfon Hihe IchER, GRARGATONGL Hlaalle 2, 1

section. Jdiese. | Thidlcatic’d @iflcanrRetis winding theQoodls S 8aa et eldngthgabdithd n
proximty to each other with the core unit 3 in both sides of the

accunul atinswiptidigrreembers 33foft the statenenits 32st depdditiewt there ig azprofleanin ek coil 5
i's wound .about t i nsyl ati ng, menber,. 4, s conpl et el ragduci ng a single
St ar o crinenals st deRecaeing Bragnuictbeth i1 ai s Fifucky R ' "9 & STn9

tSEgCi fically, the afi 0BfeRf of th® inb ERi RS PRIVidE AL IR EarbingAsabd nithbdre b8 from

turns of coils wound about stator units without changing dimensions regarding
magnetic teeth, coil diameters, and the like, thus improving space factors of coils. In
addition, it is another object of this invention to reduce intervals of distance between
magnetic teeth without decreasing the numbers of turns of coils wound about stator

units.

Disclosure of Invention

A stator for use in a rotating electrical machine is constituted by arranging the
prescribed number of stator units in the circumferential direction of a stator core
having a circular ring shape. The stator units provide magnetic teeth that project
inwardly in the radial direction of the stator core. Coils are wound about the
magnetic teeth via insulating members. Each of the insulating members has thick
portions that slightly project opposite to each other in the width direction of the
magnetic tooth, so that one thick portion formed on one insulating member is shifted in

position compared with the other thick portion formed on the other adjoining



foregoing stator 30 with respect to the structure of the insulating nmenber
4 and the coil 5 wound about the insulating nenber 4 in the stator unit 2.
Each of "t'he insulating elenments 9 and 10 conprises a side portion B for
covering the side surface of the magnetic tooth 8 and a base portion A for
covering the termnal surface of the magnetic tooth 8. Specifically, the
insul ating el ement 9 conprises interconnection plates 9a and 9b whose tip
ends are.co t Lt h af e EssiBRY {0 o¥d the spaceathdidriianthe tskator,

i nsul ati ﬁ%sugﬁl@%eﬁgm%ﬁcﬁn%rg’l g?s [ n?lg?cfgngg%rti on pl gt es 10a and 10b_whose
tip ends yiegeif ARO QRIIE ani b irenemed e ntungers obherns, or [the |gapspptween rthe

i nterconnection plates 9a and 10a differ .franthe secogﬂ }lnt rﬂgeog&?scti on
pl at es 9hmagngtiad O¢eth gan é}‘?gItCHB‘?edv\){YFtéﬂmnﬁauﬂEgst SnpEbeEs, 0L g QF 5 PG

i nsul at i .elements 35. a 36 11N i ; Bndri@dn, @i f f er
from eac iﬁ\éarra’gﬁeﬁ %‘ﬁﬁf%@e ?@gfgv&%néq{ @hgbﬁﬁ?ﬂgﬁflﬁg@?%%i%ng i nsul ati ng
el enent s g3 @R r3ize IdoQunsEy 8f tHrOmatidne mithodt amcirg) uewpited sedugpien of
structures for  the interconnection plates 9a and 9b and for the

i nt erconn@ster.on plates 10a and 10b (see FIG 3), wherein the thickness is

gradually reduced in the direction fromt.h [ ENBeth
engagenent por tiRdhS 2beVe ?)cf)ﬁ%aff:ag%'%?t%lf%}?p k%)g*l H?ahﬁgut?ﬁ%u %ﬁeﬁ‘g nenber 9,
and the thic | ) Wav B usafitide dfftnedotlasdumdnbbunoad megretioxi mat e
areas of at%()elhfeh%gg%éet?%%?%g%{?ti o%s 11 b to the base portion A of the ,
i nsul at i ngofRERRempletnentdrk ¢o theufline efdhaethenepilye abit theoptbersnagnehd 39b of
the insulating elenments 35 and 36 Fg)the engagenent portions

. Sh(%V\Q in HLG 8
11a and ltebthowith rspecidetherqrrRgsit _%ﬁj@rﬁé Qinslg TR Mt ual |y and partially
over | apped tog%ﬁ{gf atﬁgynssufagﬁ% 'ﬁ‘é‘“""?‘%ré E&shs%@éfa BhidiofMsuldfing fel@sentd &th i s

required in co ron o rength and insulation. Thus, the stator
unit 2 prggifleiu Hiyc%scﬁﬁ"ré (Rslapé @1 sédtioar c Spewfitdllyn epdr insalatyg ¢2mehtis ar e
greatly increased i'n thickness conpared with the other portions. |n.each
Stator  unformad by @ehast Gortidh, coverng mserminal surfaengfdhe magastic jogth, 38¢ AiRdHs B
that are opposite to each other in the wdth diracti f nesd
tooth 8 a@mePOIH@C‘tl@? ates) haying Pl &hg’ien%{?éél g%%bggi@}fag vf’l?)éﬁgtgc other in
the length directi f binkd TEHEARE t5p H&HAbRAs 8f thekkteiddnnédtienplaesf unit s
2 are arrgﬁglgdgééfea fl%'iaﬁé?%éleltnher@@#he si?pd% portions B of the insulating
menber s 4iHehpE@afing lekentigs Sppesitelyr biranges, erigage ewigh gavke thesdot fosmsthick a”and
11 b engage with each other at the upper posjtion that.is.ab t ent er
posi tion pertiohe ﬂw@&ﬂﬁ@%dr%??%t%?‘?c?‘h%tﬁ%@n@ﬁréalgf SgF"sﬁs“r‘m‘e@/@‘ef@}q%‘fm ng
the magnetic tagth 8. The thick I Q.12 t5ndl bangRd iaduldthies m&sabdr on and
slightly B?%j é’@ﬁ‘s TePRSiSt oﬁ’e tg?dgp Otc%;t%ag@eo ! ﬁ)g magneti c t oott% 8. In the

ot her si daRAL4iveR, BichtiASulBAGRERARE comidts ofia fuir af arfiistlibsWatdngyelgment t h
each other at the'lower position that is bel ow the centﬁr gosi.ti on.in the
stacki ng dhd @csecomd dfsulatimgrelementi eachhavings Frighly 2 saypmsi HyhePt hagien: ¢

tooth 8. The other_thick porti ' Y Lid
e O R e S

coil 5 is i sievemtagohtetiomghedsicach oot h 8
descri bed ﬁ\é\%ggr&tﬁ%%gth%&%?gg%b%lhgQléﬁf‘éﬁ@ﬁés #p té¥do iomg c

rammatrcally shows the outline of the coil 5
wound abowhyinpes bevsHl déngly thanibahorer thertks firstHengtht eWhan Bese eulesng 5

slightly projects in the width directi.on of .t he magnetic t.0 i

conf or mi t elenients ageconthingd {98etheh i APTERS 9{]@eilﬂgemo§ptpﬁgmn%l é:afik}é {?{ﬁts

i ndi cates that when gbsery artdiBed eAbMe Withteach dtheR tyifole i S
f or med ro&gaﬁﬁcg(i@ ngﬁﬁ% XS oegl;fsa rgggﬁ ed dl?l%eoneé irection. Next, a

descri pti qmcwgbhio@@ {16Ht ¥R ar¥irighd e @pbodite sideeparbmt ofths risplatieg westberhe t wo
adj acent stator units 2 that adjoin together with their side portions B.
Herein, the side portions B of the adjoining stator units 2 arrange the

thick portions 12, at which tﬁﬁﬁfﬁgﬁ%ﬁﬁﬂgﬂﬁfﬁ%&i@?m 11 a and 11 b engage

with each other respectively, posi tFPons al ong the stacking
directions of tHeGTRADGYIG HeBPihcHifetdedted P of & sitdreintdobaklapiar vitbas 12
at which the coil's'5 wound about the insulating nenbers 4 slightly project
in the wi difst ehb&ifnenrofabe itventimgnetic teeth 8, are nutually shifted from
each other in position along the stacking directions of the magnetic steel
sheets 7. In the stator 1 of the present enbodi nent shown in FIG 1, the
adjoining stator units 2 arrange the coils 5 that are wound about the
magnetic teeth 8 to be asymmetrically each other in the wdth direction,
thus realizing different outlines of the coils 5 along the radial direction
of the stator core 6. That is, the outline of one coil wound about one
stator unit is made conplenentary to the outline of the other coi



8 wound about the other stator unit. Next, a description will be given with
respect to the overall operation of the stator 1 of the present enbodi nent.
As described above, the stator 1 of the present enbodinent is designed in
such a way that each stator unit 2 arrfanges the thick portions 12, at which
t he engagenent portions 11 a and 11 b of the insulating elenents 9 and 10
respectively engage with each other, at the opposite side portions of the

i nsul ating menbes 4;CAVEHIRRARAPERERS W sRawihf aBl assdhebly af 4 stagirmgits he
stator units 2 to adjoin‘together with their side portions, one thjck
portion of oneR¥GaBok aiséctional wbwfdiagtammapioslist skewing AAQIRWEOHHEF URKS ck
portion of the other stator unit in the stacking directions of the magnetic
st eel shewqundby cpils respectBielY:onal stator is designed in such a way that

coi |l s inevitably.pro0jec & tih A i gialdongatdt @i i ons of
t he magnetic stl%gr 45 eae%%0%83@\@8%6?‘%%‘92%}%&%&1gSH%‘]tvgfg oEr&ﬁ uni tgs. Conpared with
the convegding cotlsdh Aécorddiee piithsesetomidmistidimant afdhe goentien;a sufficiently

| arge gap between coils wound about the adj oini Pg stat&r uni.ts. tati

Speci fical ly, tH6.priesepien sigvoehaveng sepstedpatihal &5faton 19T mise JhasaiBBut ¢ he
stator unit in a further length due to the provision of the relatively

| ar ge gapﬁl%"é’é%ﬂlé‘%?cgg’ﬁveen the adjoining stator units. Wen the stator of
the present e ' i i KiQ8 vissesliowiag aRtasgembly of 8 spomsitif;e t o
further inpr Octe}ﬂt@h?%?fglrac?ﬁgf_%@%gﬁ@ he stator of %he pr esesrllt enbodi nment is
designed 4@ use in a generator, it is possible to further inprove electric
power generation. In the above, the coils arﬁ}é{éﬁt nece(@sar.]jll Xﬁaiorgqfnﬂgsed in

turns even t hodd®.this predional NiesodiRgRMMALea gWne PAPAYI&R &Y 1'ar ge gap
to be secyre etween _th [:0L1DI gtator units. On the contrary, the

st at or ca#lpob‘gwﬁlfg‘icfoﬁgagﬁrﬁslgeggﬁélng\bgg that gaps between adjoi ni ng stator
units are reduced to be identical to those of the conventional stator

wi t hout increasing nunbers of turns of coils % this case, it is possible
to reduce the diameter oBestdode far&arying Quihe Iye@HARnsi ons with respect to

gaps between adjoining magnetjc ,teeth, .f adgpé |‘b§( i & RAgsent
enmbodi nent al l o lsdnﬁ“gl“SPqﬁﬁl b%ggsrc lEDSq N g&%@renﬁfk%& %foé\/\%qag‘ged whi | e
securing fricl UE dwiRk€Ct ri ¢ power generation. A rotating
el ectri cafef%gig%tﬁetﬁ% g&tggﬁg{l?t gt ec?lmugi ng a rotor (not shown) that is

rotatably and fFERlY shemposdlededypattseotst astator dndn i apcardeneryetittophrodirtle to
the stator core wwth a prescribed gap ther tween. Thi té}g’}ﬁ?&s&% .

p thereb
el ect ri cakmbeditientol e inyentian.ovhareip as Fimifag o e CORYenHana &Ah produce
hi gher totgue hi gher i MWiddsHape ah@ v ensiieal
rotating Ef@'&’c{f‘%%ﬁa&r‘rﬁc‘?ﬁfﬁiﬁ%ﬁ%g eﬁlgrggigﬁn\t/g%ﬁa{rﬁ?as rlo fattalbné el ectr ilcal _
machi ne Uﬁk NrahPRig SthapBdscbed hembérestonatoe mhiod2 rivrthe caoumisretsish dirgetipinhi |
securing the sanme torque or electrical power ,prosguced g'i t he &Pgnéenti onal
rotating eheredtri EXG. Ambownen exploded psrsaecive View shAwing ad asembiy g At

coils 5 are respectiyely wound about hind GRitbed 4, And UCkoin sWay
that the &t#qriHBt 6f W b LBRRTISEF ArPac ﬁégﬁé@giﬂ?ggﬁé| s Sl.?gs4t’ gﬁti al Ily

conpl enemﬁureﬁ)rés% iBg@n&'rlB{:lj el ubite3 ate@fanged in e diftmftteatialndigpeton to t oot h
al ong the ci CUNT eFential direction of the stator core 6, wherein these

coi | s arr gpged sERR@DId € hivingachcdaheng sagewound about adj acent magnetic
teeth provide thick portions at different positians al t he.r.adi
direction of thdhetHster walré &, thmrgq?nhﬁ{@ﬂggnetnﬁés sctogﬁt%ﬂ%s Qﬁﬂé‘g? dl) girlle of
magneti c steel. sheets 7. .Ther eyen Thhoughel &ife IRAR PobMEPOnd® g0ils 5
of the adjflaf?gﬂk“gsﬁ?ﬂi%}‘“‘ar#tsg‘° ﬁéeql\%}b%fi %s o? ess  of the diameter of each
coll, O likmififofdp siekiecl slurdl ipriche sttt hstettsr 7,0hhishaitovides 2 magsefie esent

enbodi ment allows the coil 5 to be wound about ﬁiggﬁﬁt ator unit,?2

o)
further tuoothith tTretingaptingmenthsr Araxingta eyHKlgr a9 GRASSE 913 Pﬁ’\érozf‘coi I
to be wound about the statqr, unit,2.i Thadhahsi I EPRdt
enbodi nmentingHAINEJFREAS 74 qulﬁ%lépa\gpg f%‘%ﬁb %?‘B{aﬁeeﬂgst&aréén %ﬁ?\ﬂg about the
stator uni i&xsﬁati&&é'l%m%lﬁrstd‘ﬁﬁd il TREO HisBmbledaoganaeinf mokimityfo eivh atbéd wBh

the core unit 3 in both sides of the accumulating direction of the magnetic steel sheets




The present enbodi nent describes the stator 1 for use in the rotating

el ectrical machine wherein a rotor (not shown) is arranged inside with
prescri bed gaps against plural nmagnetic teeth 8 projecting inwardly in the
radial direction. OF course, this invéntion is not necessaril y limted to
the present enbodinent. That is, the stator 1 of the present enbodi nent can
be easily nodified and applied to the other types of the rotating

el ectrical mRchi pe LM Wiie Rvurdohbaw ﬁg@tﬁgulﬁm@g nSd1aMd?) 4, heitis NEorpletely

cylinder-1ike shape I's arranged outside with prescribed gaps agai nst plural

nmagnet i ¢ pteRtingprsipgie statog unit D0thatis wimitHr o the foregoimgditaibr whit &5t i on. | n order
to enhance smal |l projections realjzed é))%/? t he t(illi ck pﬁrtli Onti 12f of .the

i nsul ati ng nenBaecificallyn the; siater d ofnberensnp pmbediment Slvary ditlers fgm ey
reduced i:n _thickness,ni i i b TrShe ! e
engagenefCBAPE Fpgosf %flw léﬁ {Lgp%ﬁé(?g‘assgﬂﬁ%%&othgg? Sgwiiﬁge i nsegldfg“?iarggé %cflgrrent 9,
whi | e t hg Jainrabenies insamntipk ai@sbet Ocinasstddbunit 8. al so gradual |y reduced in
thickness in the direction fromthe proxi mate areas of the engagenent
portions 11 b Each of thedesubsing damantsi9 apd §0hsomptises sidenportion B frhst ead,

|t er congeuaTingEsidpatriae ihe e BanLE fud AbREIRITALh b Poveripe the

b by s E b & N e ooy 4
havi ng acenpeises Mtériconrectibn kelawhagze anthadb odrwse stirs enfls argatonnested rxith at i ng
or L | ons engagemeAtl PThen( Tehe (i AdHaiongthE) SRBRESE0EsRiFnt oft HOIARo

por t 1 ons IsteBRRERRE a1 0 ARFER; whisedfifEhat drc BrdecRRih figadeimenle T X

respect t@ddie 19bde HRRA, @RS inferebniddtion Piiws9d agl de:nbidfer 4ront hie ergadement
portions 11 a and 11 b are shifted fromeach other in positions along the

st acki ng interceonéation gflatesh 8b mad dbiio lengshs, whisl may7bg simian do thteforegring i ¢

tooth 8. O ci . this i tion. i t p vl i
af o oreniTSHIMEATISHErS 4 Thiernied sfmiginsiban 2ol MG R
In ot her.o‘ﬁ?efrl lcn%ﬁﬁ (%,éésftlb%'b.nguﬂﬁl@ﬁe fhrebSin FhsulRERSIGRéAtY 3S ARG Bh e ed by a

pair of insulating elements”9 and 10, wherein the engagenent portions 11 a
and 11 b isagapg elrhéntefahd dOreaiploys thpemstiubturgshior knepoterdaanection platesPaf er ent

positions along the side portions B of the insulatin er 4. .That is,
t he insu|aadiSHcgan%rf%uthmu&arﬁowcs,*e%sl?:l?tﬁmlga iﬁéj’ ésegf‘)ﬂgf@r M‘Eé?‘a:}ﬁe
cylinder, whereas th tli e :coll d t ' ting
nenber s 4h1\gggeesp i ggrtaﬁ‘éaqﬁaéeﬁgl? ?ccl: q{l ettg? hdlg&{uﬁgt E%Pﬁgﬂ{aér P%lr%gga °t é(}%%.édj%g ﬁh@
toget her @bgsepint HBFioNs N alt8Ihe Ghsd ?orﬁ@ﬁm @fhige irisolapiagihémber @lamdgtht he
directly opposite side portions B of the adjoining nmagnetic teeth %
Speci f i cahicknessnis gradudlbt redycadrinethei direptign framc ke Pra¥imatehareat (9é the

i nsul ati ng nenber at, th rescribed posi,ti al o h direction of
t he nmagnetBRSYREIL RoKIonp ?Ie}?to t?‘ﬁé’a§et %(B'Ef”ﬁé\ %f]ptﬁ%g{spféﬁné g‘%{ll b(;%? S:i?he magnet i ¢
steel sheets 7); | § ' iddriibl 894 Ginaf 89werdfl ele chisukgingon of
the stator 1, 1 ghféhfggéo%ohﬂegr th%sg%%{ae?f nﬂgb menber is nmade thi cekerS thla% one

i nsul at i ngem@ithas @id 3hshowihdn FiGsi6; ithm engagamenthportiongytiha @nd ddbi efnthef t he
magnetic teeth 8 and sli ghtli‘%proj ects. i he circunferential direction of

i i i 11y, 2 ﬁ&l fag t er, fhil
the st at gnsulating,glements P sandodQiapg anytyalle Apd PArtally PyIapRRL tegethety B3y on
t hough the statar unjt 2.j r | ' i | of 2hathd
member ha'i?i’lhzdn%\%ey%F%£%}+?k%?%ﬁ§%§hmAgs§ S?H?%‘gg{ goﬁshmg?ﬁogs%ﬂnﬁﬁég |rtrbo%li nent ,
t he st at ofpglink@atien.Ci T4 e Elafty WlivReprovideh itttk tpoetiqnse®e rinfesdnnentivar  of
stator units 2 are arranged in the circunferential direction. This _
i nvent i onpartiom)tl 2nkeat essgnently increasedin thiskness camparederith bistherpfEms1 . That

is, the stat b tifut ' ingl e | .
havi ng a o r oul BreRk RGUEREEE CHE B ch Predr St Fhegni b Bis A cpdiciPh®
| rwar dl Y 4Bk adteab i GthLi Rithe WIBMRIASAG oPMHoGHGHRNE 1GHP BaySvlle

magneti c each having a substantially rectangul ar shape in section
wher ei n byrrainal pbitions hanpangredopmsite anseach dthércionthsslengtht Aisedtionudtatheng
menber 4 at the prescribed positions, projecting positions of the coil are
deviated in the length direction of the magnetic tooth 8. Instead, it is
possi ble to arrange a deforned nagnetic tooth, whose horizontal section
mat ches a parallelogramslanted in one direction and which is contained in
an insulating nenber. In that case, it is possible to provide the sane
effects of the present enbodi ment. Next, a stator 20 will be described in
accordance with the second enbodi nent of the invention with reference to
FIG 4, wherein parts identical to those of the stator 1 shown in FIG 3

T o o Y - o o



FIG 4 shows a pair of adjoining stator units 21 that construct the stator
20 of the second enbodi nent, wherein the stator units 21 contain magnetic
teeth 8 covered with insulating nenbers 22 respectively. Like the stator 1
of the first enbodinent, the stator 20 of the second enbodi nent is al so
designed in such a way that thick portions 23 are shifted with respect to
each other in positions along the stacking directions of the nagnetic steel
sheets 7 pighbid &oRES! HerePRRAS istatorsinite Satelaeagedto hdiBinStogbmer thei dige 21. 1 n
addition, the insulating nenber 22 consists of a pair of insulating

el enent s peAicnndB26f{ thviiosulating comhenedt tthereother Innionh  sidgappatiemt Bpdhe i ons
26a and 12 26b, thus rm the thic ortions, 23. Unlike.th tator 1
of 't he f iPEteRRBbarmER: |14 d i eeoy iy SEh o BEas AF wibbaPuRe il oo gned
in such IR RN ; r bt i t i ck
porti ons%%@%%ﬁem%ntwn@t}lﬂgtﬁ}s ﬁg@%%@g@ﬁg;ﬁ 1itetrcg&ngrorf ?&Serﬁgéaﬁet‘? %té&sl asjr%get%)?si tion
or el evatforaiingltionmapieticstoathk8.ngTlth thickt partionfl 2t ik ermmagete bl thispesitiors ekt s 7.

The insul ati ng menber, 22 congjsts_of a ﬁair of .insu g:‘i ng el enents 24 and
25 each KHghthgpepiesstfior oanajsle, supfare 9t dhe maenetiofothch dfiHbe athersiide,

wherein the.ingulatin . [ I r | ' | ati ng
ol orent 281 BB, B i Babich 11 8 a8 135 RERaEr VR o kb of 1€ JoREH
inter cong@ﬁtibﬂ Bha i FBBSw 2Ule EdvdrPBsition i EHEBstARNE directibs of iR higietialsieaD
el ement 25 has a pair of interconnection gﬁiat es 28 having the sane | ength,

wher ei n ehits 7 forstiog theemagrsticppethd. 2 Theptedrshightnodtioro hd & wreanged at Bdt h

i nt erconnect.ion plate 28.. According to the stator.20 of th egcond

enbodi _rreﬁP,S‘t‘Pﬂéngfléﬁlﬁlry Hﬁﬂlieég_%?in h’reg’ﬂ%ﬁrls ﬁg{fté?eyotfjt&e Inéa(;gpgtéc ]%Hﬁbg'si tions of
the thick portigesedi3s @wolhi GBokt e SHAARBEE HenibRf Ui QRRridPaha Rthadblnc €Ngage
wi th each other, in such a way that one stator unit arranges the thick
porti ons todth M desstriled wbovee tHIE. Ot diegramthaticelly sbowis die omtline afrtheged % he
thick portions in the other side along with the stacki

) ng directi.o of the
magnet i ¢ véuad| abonb dhes insulabipgi gmMberet WYY Lhe é’étFHOB.Of'Fﬁ%tcollséc Slgggtf)br 20
corresponds to.ciycunter I: a t g i : ich
are al t ePRAPEF )}n tﬂher Wgéc}ﬁu%%%%(g g\li/&(qe %ﬁgﬂ&{letg gé%? rlﬁoc%bﬁ%&%tgg\? {ﬂltl g}ﬁ%&g 1é,\/'?he
thi ck po g)bhﬁﬂx% 1231 1R iXbhiatingd MeiBer 41 ATl indicites thet Whérsdbserie@ds aevtole,t he
stator 20 of the second enbodi nent can reliably secure sufficiently large
gaps bet weestatdreurdb2| & B wileds dboued rénghhngnet peratlelogtans slaptedsiopne it is
possible to inprove the space factor of the coil 5 with respect to each
stator uM®cHAl of the stator 20 of the second embodi ment sinilar to the
stator 1 of th?\lefx't,ras(tles@xrﬁ?t% WAlbe LA SyifteRkhddt B9 tHeRIAV IR befech e t OF que
or electric power ‘generati on. tgrnatlvely, it 1s possible to realize
downsi zi ngoatijachs stasdratrits@ thhteadjoin cagetimaotitntheirysidequiutiomyB gapsreimttheen t he

magnetic teeth 8. O course, .the secopnd_enbodi ment  can he easily .modified
to have ajsisi pastiens Biof theadinming sfator uppe e asrange, er%l% POTGORS L2eat e

s, A ) s o F . J .
erod moripE ARgPmetl boion!ClI3 S 3Y' e i 8gut Ot RlloddvBly) Aaifeleat |
appl i ed tfsiidas hRInk ARk Rehckinpesiratiohd 6 KR! Alagmdicedtedltshieed! 7. MekHat g she (i) The

magnetic teeth project outwardly in the radial direction of the stator.
(ii) Al1l thick portsmisd2i agwhishtibe coilsr & wonhdabewt the insulsting neernbara rsbightly
insulating unit. (illi ach of .t he nmagneti eeth | es d.roughly in a
t r apezoi P4p€ tH&ﬁB‘g i“ﬁdti)‘?éﬁfefﬂ?l’? af t@é&?%“%ﬂcttﬁegpéoﬂe IREE{T@&,S &Begdfr%r%?%f ore,
this inveptd afofalbag kel HackingSdifRBbSs Gfe hRghBiCatel fsBadyives, which will
be descr ?’E}téééqﬁgpow? ?l)éThe %stal%ggél of this iegrﬁgnti on eaISI ows the proximte
di st ance bet wedn thiewatoni b$ thequesdnodobddimket shdjyiiniFhg. hetheedjomingstatert o be
br oadened as necessar){l, t hus provi ding an ggtra space therebEt en, This

) p
al | ows t s o7 | arranep ethgothils abthat arhevernghabewt thsoirenstic teithat & Rinber of
turns. Therefo Lt L e ka i nnr eq: i ower
generati c?ﬁyrgpegrﬁceallbfoetagﬁ ioﬁ%§ Z+ Zﬂtlﬁ F’?@gl%@%‘?n@nga‘%ﬁ%g@d&ﬁe{eﬁ& '?’ ngrfsetE g{? or of
this inveps teily 5 Blond tharaisltifectb® of ee satobesred. SThat ¢d, thbhtline @fbaecl ose
to each other by elim nating the extra gaps therebetween, it is possible to
downsi ze colevauwdabonigporel staor irgais magdesomplemgntary de g ouiine of the ether ot or que
or electric power generation.




(2) By elimnating or reducing the extra gaps fornmed between the coils
wound about t-he adjoi ning magnetic teeth, it is possible to inprove the
space factor with respect to each coil. Therefore, it is possible to
further inprove the torque or el ectri ® power generation of the rotating

el ectrical machine equi pped with the stator of this invention. (3) The
stator corresponds a circunferential arrangenent of stator units, each of
whi ch cog&oqlmﬁ @utriﬁﬁg&ﬁfaf. &GatbPQhip covered with an insulating nember. The

i nsul ati ng rren%er as a square cylinder-1like shape consisting of a pair of
i nsul ating el exert, s @achptitavivily ba givpnawith kbspbcte theroverell ioprratispetithe cal |y,
i nterconnection plates of the paired insulating elenents are nutually

i nt erconﬁ@mreldf)fttggbteﬁ@ﬁ embodBneAtt hi ck portions, which slightly project

outwardly in the width direction_of th i ks
arranged at di e&é?ﬁlb o%l?({viebﬁlée %lt tc())rrlg1 ?%{e%gﬁg%: nI? r?gﬁ%?p%%?ﬁg\r?ag%ﬂ?ﬁqeﬁ
magnet i ¢ s§¢iL @l wapapitSeddr Safeg i€ 2MRgaRlel ahé abick. pdrilens tIpaglwhitie the

i nsul ati ng 14 menber is constituted by assenbling together divided
conponenteagagenent poriook dtlarapdel Bnehthe, insulating slemanty @ and L@ agspectively

tisfact bl | f Wi t.h t t i
whi ch ¢ nenadasnahcoach dtn ot ShOBPEGH tife PRERRRcol Be RS ATE et d o1 Mg
of the pal&thd g %%tn%ﬁs (SHB BN tWhed Brrafisid iHRNtatbt uhifs P@S aifolietdgBthenPr OVe

the torque or “electric power generation of the rotating electrical nachine;
and it i svigpgeirkide poaticiyvoae Zeick pertiontedtonagtagirawitris shiftedeic positiondiony t he
stator of this invention. (4) The rotating electrical machine of this

i nvent i ontheethemthiskrostion of i other gtaoriugit 1g theptt “lﬂl&ﬂ"s‘itlﬁﬁsa begpagneliGyi ng a
hi gh spac? La%teor with respect to each coil. In addition, it is possible to
produce KtGhS §c7tri c power generated by snmooth and fast rotation of the

rotor. Because 1ot chiiferflionhl SRBER dediphed in sichn Whothghcdhthedaibly pyécng t he
sanme dianeter is wound about the maghetic tooth by the same nunber of

turns, itatile saoegiositiontio thestacking Hirections of the magnetie steel shegtsibetwigandtig
engi neers tqQ design rotating.electrica chi nes eac Vi n si ze
and wei gHfd]oINRB c ALY UBEHt r i GorRated ot %e%o&vgnt}o&gnc%lgtgﬁ g?eai ﬁ'rsg?ééllltl ation
spaces. %%,fgoiaﬁrﬁﬁne/a%ngé&?e BYuftRidh O| kRd ghp RBW&MAkoil P WU ABER tthe

g

departin romthe spirit or essential characteristics thereof, the present
enbodi menidfoining stabaneitere illustrative and not restrictive, since the scope

of the invention is defined by the appended clains, rather than b he
description pr Speeifiagly Hbenprasaet embo Wﬁﬂb@g’“{sh% qof; fo B WHPﬂgﬁB?‘g‘ tilgmd

bounds of the clains, or equjval ent f such d% erefore
't ended S0 of SugtFr SRt e e i oVl o T R0 ap e
revol Vi ng, k&bt fhieCaioifiREétARr WRAEP! WaleAGhe tatdradDihecresenavibadimentiiscul ar
ring shape for arranging a plurality of nmagnetic teeth, which are arranged
to adj oi ndesigged fier userina wiotaruitfie postiblalto fbrtkestimpiove the teravscr Whesa Baps
ther ebet V\Saetgr’ of the present embodiment is designed for use in a generator, it is possible to

further improve electric power generation.

In the above, the coils are not necessarily increased in turns even though the

present embodiment can allow a relatively large gap to be secured between the

adjoining stator units. On the contrary, the stator can be modified in such a way that

gaps between adjoining stator units are reduced to be identical to those of the

conventional stator without increasing numbers of turns of coils. In this case, it is

possible to reduce the diameter of the stator by reducing dimensions with respect to

gaps between adjoining magnetic teeth, for example. That is, the present

embodiment allows a motor or generator to be remarkably downsized while securing



a plurality of coils that are wound about the plurality of magnetic teeth
respect!ve!yr and a plurality of insulating nenbers each having a
cylinder-like shape, which are interpgsed between the plurality of nagnetic
teeth and the plurality of coils respé%tively, wher ei n opposite sides of
the insulating menbers are partially projected in the circunferential
direction at different positions in a thickness direction of the stator

core Wi th kesnect ool HeBRORE! ferkffioh. that are oppositely arranged to
adj oi n tob‘e fer. r_ﬂ. ‘ﬁw sta?or f rn a revolving electrical machi negaccor di ng
to claimi1, whex estatidghelecwichismactina isycnmstititaslansiyg aoated (adfotdownh ghatdgnet i c
teeth adj oi ni ng to?et her in such_a vvayﬁ'égat outli,nes s wound

I

about t heotatehheend fredls SHPPARIeACY 1hE SKFHHS 1t éV?n%ﬁdr%ﬂ?ﬁg‘ge {ogt?lﬁgfaig(!?rnmcr%get her,
are nade \-(]:qﬁlgglé)?%gp lit)eac# %a '{eieB tulegﬁ.heﬂl'lik @ot@tiﬁ@?l'e@tlric | ;8&HihOUsifk thd'Qatdl at or

core. 3. _ _ a rotating electric machi ne according to claim1l
or 2, whejejre pRBedtn&Hbalimest @EAThRosuczakiphbnvegge aorc ighadeteckiik osieape ar e
each constituted by a pair of insulating elenments each having roughly a
;squa_re lU—cs)Inmaf eed esa:chh thﬁa‘ cohvestional tosating elackirabymachinge HYEIR Mel&og@ﬁi ng a
erm nal surface of, the stator .core in the thickn ' £ [
of inter cCOHYEEL ?lﬁﬁ“ﬁ?la%f“ﬁﬁv?%ﬁg ntﬁ? u‘g‘l‘tPS/ ofi p@' f'e’g%ft ?@%g?ﬁ%{s&? ,hcaa? ngg?t P:: Iry
cover sl dfoﬁé%?f@ﬁil@%@ﬁmgn%ef LR ABHRmeObr ltRtrRab ok tprofluded bjiethe

t hi ckness on of e stator core, and wherein when the pair of
i nsul at i ngnetriomal ®tAing ctamdahedchinget her, the interconnection plates of

the insulating el enments oppositely arranged en i th h oth
thi ck porti ons)Int thatstaiere ] jqfcthe Jresgnt ﬁ“@ﬁ&%s&aﬂeﬁ\éﬁr%B‘ffgg‘f(‘:tbv(??x/vivfol;m%t? hfe?r "

portions. 4, rotati.n | rj i ri i : def i
P iy oriboi gl Bhacif %eih §3h SLEP4 oEBAR Ry SRR oF i ecf O e e
stator anl‘éoihsis?&[@fhﬂﬁ&il}ﬂ!é@ﬁ@lén@bn‘tﬁyttbethatcﬁitmﬁe of tthe athpresidr bbahke gépr

t her ebet ween. 5. Arotating el ectrical machine conprising: a stator; and a
{ (r)]':a or t hamagreticabathabing the pironméetential irectiarapbihe ftaton gorg s afhgesn dhssEsite to

coils arranged opposite to each other and wound about adjacent magnetic teeth provide

thick portions at different positions along the radial direction of the stator core 6,

which matches the stacking direction of magnetic steel sheets 7. Therefore, even

though the gap between the coils 5 of the adjacent stator units 2 is two times or less of

the diameter of each coil, or if the gap is greater than the diameter of each coil, the

present embodiment allows the coil 5 to be wound about the stator unit 2 by a further

turn in that gap, or the present embodiment allows a further coil to be wound about the

stator unit 2 in that gap. That is, the present embodiment can increase the number of

turns of the coil 5 wound about the stator unit 2, thus further improving the space

factor of the coil 5.

The present embodiment describes the stator 1 for use in the rotating electrical

machine wherein a rotor (not shown) is arranged inside with prescribed gaps against

plural magnetic teeth 8 projecting inwardly in the radial direction. Of course, this

invention is not necessarily limited to the present embodiment. That is, the stator 1 of

the present embodiment can be easily modified and applied to the other types of the

rotating electrical machine in which a hollow rotor (not shown) having a cylinder-like

shape is arranged outside with prescribed gaps against plural magnetic teeth projecting




stator with a prescribed gap therebetween, wherein said stator conprises a
plurality of stator units that are arranged to adjoin together in a
circunferential direction of a stator_gore having a circular ring shape,
wherein the plurality of stator units érrange a plurality of rmagnetic teeth
that project inwardly in a radial direction of the stator core; a plurality
of coils wound about the plurality of nmagnetic teeth respectively. and a
plurali t%u%arh{}'ﬁrltﬁéfgﬁl@ﬁ@%nsn whi ch cover the plurality of magnetic
teeth respecti y and about which the plurality of coils are wound,

wher ei n each oﬂnbhﬁer|t<|smnhaatciersgmaﬂmrbj@ctiorarrlealiugdd)ytthe¢Hﬂcp(pprti<masl2td‘fathe

slightly pI’OJeCt oppositely with each ot her,  and are shifte ti '
ot i ckndbuTinecmePbi o teretersonmgriaipates ge Ric 3 ars g eh FF4BE Bch ne

accordi ng 5 b d WegH ut the
magneti c PICQ G%L% fHe C}lllre\ngﬂg{‘?h%% epr?gfnjé%% efis QP t h§1 %ﬁ%ﬂt?br?es O?I?E(g coils
wound abaqpé bés@@oi’f&gmtolfthet metﬁlhmng/\blemhnw ev}ﬁlppbslmab(ynr&cnarngbtéstmaadql oin

t oget her, are nade conEbéemantary to each other in_a radial .direction of the
st at Ior c o0 are alsq graduaiheredugedsin thigkness inthsdinegtion @emrth%arowmaﬁ%lsgr&]cor di ng
to claim rein the,i |ng e h. der-1ike
shape ar éﬁ%geﬁagé?l}}?gflpf’méﬁ &P Elé i ?qﬁggl'l{ét |fﬁgl%e ngﬁé{rﬁg eacf‘ﬁllt h@w ng
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interconnection plates 10a and 10b by steps.

The present embodiment provides the insulating member 4 having a square
cylinder-like shape that consists of a pair of insulating elements 9 and 10 each having a
square U-shape. Herein, the engagement portions lla and 11b of the insulating
elements 9 and 10 should be inevitably increased in thickness. In order to shift
positions of the thick portions 12 in the stacking direction of the magnetic steel sheets
7 with respect to the side portions B of the insulating member 4, the engagement
portions 11a and 11b are shifted from each other in positions along the stacking
direction of the magnetic steel sheets 7 forming the magnetic tooth 8.  Of course, this
invention is not necessarily limited to the aforementioned structure of the insulating
member 4 of the stator unit 2.

In other words, the insulating member 4 is not necessarily constituted by a
pair of insulating elements 9 and 10, wherein the engagement portions 11a and 11b
engage with each other to form the thick portions 12 at different positions along the
side portions B of the insulating member 4. That is, the insulating member 4 can be
constituted using a single integral cylinder, whereas the outlines of the coils 5 wound
about the insulating members 4 covering the magnetic teeth 8 that are arranged to
adjoin together are shifted with respect to each other in positions along the directly
opposite side portions B of the adjoining magnetic teeth 8. Specifically, one
insulating member is made thicker than the other insulating member at the prescribed

position along the length direction of the magnetic teeth 8 (i.e., the stacking direction



lengths that partially cover side surfaces extending fromends of the base
portion in the thickness direction of the stator core, and wherein when the
pair of "insulating elenments are conbi nped together, the interconnection

pl ates of the insulating elenents oppgiitely arranged engage with each
other to formthick portions that are increased in thickness conpared with
ot her portions.
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ring shape in which plural magnetic teeth project inwardly in the radial direction.

The present embodiment employs the magnetic teeth 8 each having a
substantially rectangular shape in section, wherein by slightly changing dimensions in
thickness of the insulating member 4 at the prescribed positions, projecting positions
of the coil are deviated in the length direction of the magnetic tooth 8. Instead, it is
possible to arrange a deformed magnetic tooth, whose horizontal section matches a
parallelogram slanted in one direction and which is contained in an insulating member.
In that case, it is possible to provide the same effects of the present embodiment.

Next, a stator 20 will be described in accordance with the second embodiment
of the invention with reference to FIG. 4, wherein parts identical to those of the stator
1 shown in FIG. 3 will be designated by the same reference numerals; hence, the
description thereof will be omitted as necessary.

FIG. 4 shows a pair of adjoining stator units 21 that construct the stator 20 of
the second embodiment, wherein the stator units 21 contain magnetic teeth 8 covered
with insulating members 22 respectively. Like the stator 1 of the first embodiment,
the stator 20 of the second embodiment is also designed in such a way that thick
portions 23 are shifted with respect to each other in positions along the stacking
directions of the magnetic steel sheets 7 with respect to opposite side surfaces of the
stator units 21. In addition, the insulating member 22 consists of a pair of insulating

elements 24 and 25, which are combined together with engagement portions 26a and
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elevation along the stacking direction of the magnetic steel sheets 7. The insulating
member 22 consists of a pair of insulating elements 24 and 25 each having a square U-
shape, which differ from each other in size, wherein the insulating element 24 is
enlarged compared with the insulating element 25. Specifically, the insulating
element 24 has a pair of interconnection plates 27 having the same length, and the
insulating element 25 has a pair of interconnection plates 28 having the same length,
wherein each interconnection plate 27 is elongated compared with each
interconnection plate 28.

According to the stator 20 of the second embodiment, the stator units 21 are
alternately deflected in positions of the thick portions 23, at which the engagement
portions 26a and 26b engage with each other, in such a way that one stator unit
arranges the thick portions in one side while the other adjacent stator unit arranges the
thick portions in the other side along with the stacking directions of the magnetic steel
sheets 7 forming the magnetic teeth 8. That is, stator 20 corresponds to
circumferential arrangement of the stator units 21, which are alternately turned upside
down with respect to the positions of the thick portions 23. Similar to the stator 1 of
the first embodiment, the stator 20 of the second embodiment can reliably secure
sufficiently large gaps between the coils 5 wound about the magnetic teeth 8.

In short, it is possible to improve the space factor of the coil 5 with respect to
each stator unit 21 of the stator 20 of the second embodiment similar to the stator 1 of
the first embodiment, thus realizing improvement of the torque or electric power
generation.  Alternatively, it is possible to realize downsizing of the rotating electrical
machine by reducing gaps between the magnetic teeth 8.

Of course, the second embodiment can be easily modified to have
applicability to the other types of the rotating electrical machines, some of which were

described in conjunction with the first embodiment. That is, the stator 20 of the



10g 10gf8' ! 109%g&' ()-6'! 10%& ()-510%& ()-95:: >> @ @ @ @VK@ 10! V 10z 10z

10293 1 10%& () - 110%& ()-1" ! 10%z& ()-!10%& ()-&10%& ()-/ @@ @@ CIEVK@

101V 10M 1098 ()-S109& ()-  1094& ()3109& ()~ YI09& () - 109G ()-
CyDDDFFHHHAIE: / 10T

10TF. " | 10957& () --, 10%T& () - 9$M 109%T& ()-" 10%T& ()- M 109%0°& () - 10%& () - HHHI Q

| BKKOXY: /  10T9s! 10% u& ()-' 10% u& ()- M 10% ug& () -3

10% ué& ()sedontiOmbbiditent, d87be &pplied ORI F34RE RPWRG otating electrical

machines.

(1) The magnetic teeth project outwardly in the radial direction of the stator.

(if) All the insulating members are embodied by a single integral insulating unit.

(iii) Each of the magnetic teeth is reshaped roughly in a trapezoidal shape in horizontal

section thereof.
As described heretofore, this invention has a variety of effects and technical
features, which will be described below.

(1) The stator of this invention allows the proximate distance between the coils wound
about the adjoining magnetic teeth to be broadened as necessary, thus providing an
extra space therebetween. This allows the coil to be wound about the magnetic
tooth by a greater number of turns. Therefore, it is possible to improve the torque
or electric power generation of the rotating electrical machine equipped with the
stator of this invention. By arranging a greater number of stator units to be close
to each other by eliminating the extra gaps therebetween, it is possible to downsize
the rotating electrical machine while securing sufficient torque or electric power
generation.

(2) By eliminating or reducing the extra gaps formed between the coils wound about
the adjoining magnetic teeth, it is possible to improve the space factor with respect
to each coil. Therefore, it is possible to further improve the torque or electric
power generation of the rotating electrical machine equipped with the stator of this
invention.

(3) The stator corresponds a circumferential arrangement of stator units, each of which
contains a magnetic tooth covered with an insulating member. The insulating
member has a square cylinder-like shape consisting of a pair of insulating elements
each having a square U-shape in section. Specifically, interconnection plates of
the paired insulating elements are mutually interconnected together to form thick
portions, which slightly project outwardly in the width direction of the magnetic
tooth and which are arranged at different positions along the stacking direction of

the magnetic steel sheets forming the magnetic tooth. Even though the insulating
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member is constituted by assembling together divided components, i.e., insulating

elements, it is possible to secure satisfactory assembling performance with respect
to each stator unit in which the magnetic tooth is covered with the insulating
member consisting of the paired insulating elements. In addition, it is possible to
improve the torque or electric power generation of the rotating electrical machine;
and it is possible to downsize the rotating electrical machine using the stator of this
invention.

(4) The rotating electrical machine of this invention can produce a high torque for a
rotor by using a stator having a high space factor with respect to each coil. In
addition, it is possible to produce high electric power generated by smooth and fast
rotation of the rotor. Because of the high space factor, even though each coil
having the same diameter is wound about the magnetic tooth by the same number
of turns, it is possible to remarkably downsize the stator. This allows engineers to
design rotating electrical machines each having a small size and weight, which may
contribute to a noticeable reduction of installation spaces.

As this invention may be embodied in several forms without departing from
the spirit or essential characteristics thereof, the present embodiments are therefore
illustrative and not restrictive, since the scope of the invention is defined by the
appended claims rather than by the description preceding them, and all changes that
fall within metes and bounds of the claims, or equivalents of such metes and bounds

are therefore intended to be embraced by the claims.



10TT 10TT! Qv ! 1090 T& () -2! VY 1 1099 T& ()-2! VY 1 109 T& () - 2noUoo8ppr } ~<oP1
slc 1109 ()-s3M 10%&' ()-! Qs3M 10%& ()-!8s3M 10% {& ()-s3M 10% & ()-s3M 10
%' ()-rls9ttvvvvvuj @ s!10%& ()- 10,10 103.-

1098 ()-- %! 109 ()-!Y % ! 109& ()-  MR00& ()-vx' yO[{"}#}$}%} SH= s! 10@
10@10@" 10%@& ()-!10%<<& ()-10%@& ()-FL!'10%@& ()-!"FL!'10%& ()-9%(}/}k}}
~+~dESH= s! 10@10%& ()- M 10%& ()-L10%& () -

S109%0& ()-s31090& ()-10%& () - +~u~~cpAdkaSH=

1. A stator for a revolving electrical machine, comprising:

a stator core having a circular ring shape for arranging a plurality of magnetic
teeth, which are arranged to adjoin together in a circumferential direction with
prescribed gaps therebetween;

a plurality of coils that are wound about the plurality of magnetic teeth
respectively; and

a plurality of insulating members each having a cylinder-like shape, which are
interposed between the plurality of magnetic teeth and the plurality of coils
respectively,

wherein opposite sides of the insulating members are partially projected in the
circumferential direction at different positions in a thickness direction of the stator

core with respect to the magnetic teeth that are oppositely arranged to adjoin together.

2. The stator for a revolving electrical machine according to claim 1, wherein the
coils are asymmetrically wound about the magnetic teeth adjoining together in such a
way that outlines of the coils wound about the magnetic teeth, which are oppositely
arranged to adjoin together, are made complementary to each other in a radial direction

of the stator core.

3. The stator for a rotating electrical machine according to claim 1 or 2, wherein
the insulating members each having a cylinder-like shape are each constituted by a pair
of insulating elements each having roughly a square U-shape, each of which is
constituted by a base portion covering a terminal surface of the stator core in the
thickness direction, and a pair of interconnection plates having mutually different
lengths that partially cover side surfaces extending from ends of the base portion in the
thickness direction of the stator core, and wherein when the pair of insulating elements
are combined together, the interconnection plates of the insulating elements oppositely

arranged engage with each other to form thick portions) that are increased in thickness
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compared with other portions.

4, A rotating electrical machine comprising;
a stator as defined in any one of claims 1 to 3; and
a rotor that is rotatably supported by the stator and is arranged opposite to the

stator with a prescribed gap therebetween.

S. A rotating electrical machine comprising:

a stator; and

a rotor that is rotatably supported by the stator and is arranged opposite to the
stator with a prescribed gap therebetween,

wherein said stator comprises

a plurality of stator units that are arranged to adjoin together in a
circumferential direction of a stator core having a circular ring shape, wherein the
plurality of stator units arrange a plurality of magnetic teeth that project inwardly in a
radial direction of the stator core;

a plurality of coils wound about the plurality of magnetic teeth respectively.
and

a plurality of insulating members, which cover the plurality of magnetic teeth
respectively and about which the plurality of coils are wound,

wherein each of the insulating members arranges thick portions that slightly
project oppositely with each other and are shifted in positions in a thickness direction

of the stator core.

6. A rotating electrical machine according to claim 5, wherein the coils are
asymmetrically wound about the magnetic teeth adjoining together in such a way that
outlines of the coils wound about the magnetic teeth, which are oppositely arranged to
adjoin together, are made complementary to each other in a radial direction of the

stator core.



10) 10%&' ()-s ' 109%& () - 9% 0%&' ()-$Z109%& ()-F"'10%& ()- 109%& ()-/bC s!

103" 1109 ()-10%& ()- 10 10 10s/M 10%& ()-sy, 10%& ()-s*M 10%& ()-.bC s!
103" 1'109&' ()-10%& ()- 10 10 10s ! 109&: {7 M10%& ()- !'109& ()-G Nornmal"
“Headi ng 13]c" "Heading 23] c" "Headi n 33] c" "Heading 43]c" "Heading 53]c"
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default

Par agraph Font KH'*3. =E"Q X! bks$zk- bK~. XYZ[\ N 3C4 +. 59/ @

CHOBU[ bhnyr v94 +Tak statcﬁ:t}sfd@fr&btmgéle&%arxﬁwﬂwy&%ﬁﬁh@?&claﬁﬂw RemagARie Couri er
New'h Root EntryWrdDocunent P & ()*+,-./0123456789:

<=>? GABCIEFGHI A MNERORS Fahiad g }i’ézflmtmdédeghagd@rm@qiwmuwwya}{ai pair
of insulating elements each having roughly a square U-shape, each of which is
constituted by a base portion covering a terminal surface of the stator core in the
thickness direction, and a pair of interconnection plates having mutually different
lengths that partially cover side surfaces extending from ends of the base portion in the
thickness direction of the stator core, and wherein when the pair of insulating elements
are combined together, the interconnection plates of the insulating elements oppositely
arranged engage with each other to form thick portions that are increased in thickness

compared with other portions.



