; 63eMFMBBC, E( TENF6FTFrx)  DESCRI PTI ON COLLECTI ON- DI STRI BUTI ON RI NG FOR
STATOR OF ROTATI NG ELECTRI CAL MACHI NE Technical Field This iwmmmmﬁmmﬂmwmm
relates to collection-distribution rings for use in stators of i
_electrical machines such as notors and generators. Background Art .dgpanese
Unexam ned Patent Publication No. 2001-25187 di scl oses a conventi onal
exanple of a stator for use in a rotating electrical nmachine such as a
notor and a generator. This stator conprises a stator core hayy

circular ring shape, magnetic teet hDESURIPBYNoi s, a mni dpoi nmllﬂﬂﬂlﬂ@m“mm«“j
coll ection-distribution busbars. Specifically, the stator core

| ami nated or stacked structure consisting of nultiple sheets of nH¢H&ic
steel. The magnetic teeth are arranged around the stator core in the
circunferential directCONLBCTION/RISARIBEGIONSRIENG EFOR BEABORt ween and are
each projected inwardly in the radial direction, wherein the magnetic teeth
are respectively wound by GIOROSATING FISECERICWL MADEINE The m dpoi nt busbar
is a conductive nenber having a ring-sheet |ike shape, which connects
together all the inner circunferential ends of the coils. The

col l ection-distribution busbars correspond to three conducti on nenbers each
having a ring-sheet |ike shape, eache@hichFfrly connects together the outer
circunferential ends of every three coils arranged in the circunferenti al
direction. FIG rrghawenath fAGEPISoAEIIACISbELbPFing e AEAHCRatBEs oF Singl e
col l ection 2 distribution busbar. T%at I's, the collection-distribution
busbar 30 c i i 4 erm nal 30b, and coil
term nal s ng)gafn%ﬁeg&é@agb%g*ﬁ?%gﬁlh‘:hg?noégfg aggg%ég?ﬂgr%ut wardly in the radial
direction fromthe ring sheet 30a and is connected with an external device
such as a power source (not shown). The coil termnals 30c project inwardly
in the radial direction fromthe riggcsheetd‘glga, wherein each coil term nal

30c is connected with an outer end k§r%u6]il wound about three magnetic

teeth arranged in the ciycunferentja i.rectign. .

col l ection-distri ‘I?B?’?eﬁﬁ%éﬂﬁ’rneggf‘{epL@%VQﬁ% ﬂga%é(g'%g%ﬁgéscll‘?sﬁﬁasheet 30a
is coated with insuhatin pai nt \Q[nich.is shown bf\! .dgfhe Jdines Pin FIG

7. I'n cont r Sventional exaraplp of a stajarifanysedp g raigting eleftrical mAcHngsUsB@s ar e not
coated with insulating paint, so that they are exposed fromthe coated
surfaces of Mos apd ageaerator. 3Bhis stafat compEiRgs AStalAT exrg MaViBgrelEeular 8ingr 37 of a
rotating electrical machine, in which the prescribed nunber of stator cores
31 are arr afltyee meencHe testh wonnd by peilss p mifpeint bushar pesheelgetipn-distribytieg sheet
30a of the collection-distribution busbar 30. Each stator core 31 provides
an i nsul at i besbatsnbSpedBcalyy thegtater eore barcrelampaated enstackgd stnetare qonsigsingended
outwardly in the radial direction. In addition, a coil 32 having two ends
32a and 32bof multipl;msheatswfimagngticestee). t be magnetie toeth arhearranged |amunggh¢ne mber

33. Each stator core 31 also provides a term nal nenber 34 having two
connect i ng gtator conedn SakacicomehfBeehtialldirection witherdscribed distdn@@dhertbativeercarid i s
fixed to the extending portion 33a of the insulating nenber 33 via the
first conneateisach pwijdcteahin®4edlpin theeadielr ditection, wehdbein timagiaticteethiack end 34b
of the term nal nenber 34 fixes the position of the coil term nal 30c,

whi ch proj egedspedtivelgrwidyund by ddile vigihsalhting meaibesn fThemitlpsint buspasisaet 30a of
the collection-distribution busbar 30 (see dashed lines in FIG 8). Wen
the rotati ngoluetitd ine@mbenNRsMd@rihg-shkas 1§ sshpa swhichRbafiectsLogethér 411 hewer of a
power source (not shown) is transmtted to the collection-distribution
busbar 30 Vinhef ficcumferential ends of the coils. The collection-distribution busbars

correspond to three conduction members each having a ring-sheet like shape, each of
which connects together the outer circumferential ends of every three coils arranged in
the circumferential direction.

FIG. 7 shows an example of the exterior appearance of a single collection-



external terminal 30b. In addition, electric power is distributed to the
_coil's 32 via the term nal nenbers 34, which are fixed onto the extending
portions 33a of the insulating nenbers 33. A mdpoint busbar 3 5 having a
_ring-sheet like shape is arranged inside of the ring sheet 30a of the

col l ection-distribution busbar 30. The mpdpoi nt busbar 35 has the
prescribed nunber of m dpoint connection termnals 35a that project
outwardly in the radial direction fromthe m dpoint busbar 35 and are
sequent i al | disteibutdoglasbai. t HThat &s thei doH ectjpintdi steibutidrebesbet 3@ eomprides @hingr e

equi valent to pitches of arrangenents of the nmagnetic teeth 31 a in the

st at or cor eshedt130aidrlextbal leAainabdOls and coib erminals3®2 dhe extemmed ¢dredndloget her
by the m dpoint connection termnals 35a. FIG 9 is an enlarged view of the
sel ected pag(b sbjeblsGutwardicinThé st diréctéondashiele Ahg Sheet 30z0ad is B6nMeatddnyg
menber 33 for the magnetic teeth 31 has a second extendi ng portion 33b,
which is ex{,ARARxicAVRANYe suthlddd godldt Sburd (REEhdWh). AThechil RdminByPey 36
havi ng two connecting portions 36a and 36b 1s attached to the second

ext endi ng ' a8 h PO BRG] sBdet J0R! Whétreid &8h S6¢0ONd end
32b of thep@gﬁcpf%ﬁ&sly |§H§§gglgpfél#eﬁgg?%nd ext gndieng porti oln 33b of the

| nsul ating Bl 30s Kbfindcld i 88 ofRPURELA I\biPABIA UboREMred mbfiferb t4e nal

menber 36. I'n addition, the second connecting portion 36b of the term nal
nber 36 f] jot i dpej t h:Qn: ' whi ch

menber %ﬁ‘aﬁ%aﬁﬁ gﬁtlhg%?ﬁﬁﬁﬁl?é}%@gll hg@ctmn P& F}\Ee cofBLt -él191'i‘1bhﬁ6ﬁfbﬂs?dg¥ $§dne Wi C

projects ou era rrection fromthe outer circunference of

h i dpoi busb . Ih .m i . L

e e v E R Tt A5 b IEL Bl BASBRg NAR) nfATEC

busb 35 f i i.dpoint f 11 ¢t il . Ho , th
oo R P RERE T o RRRS ol b s eI 6 1
prespri bed positi quﬂ%i rﬁl,at E(t),nshi S esﬁab i shed bet yeen hga exégr al .
term nal 30McARHCeAtRd WHh Insgting paind, sgdpat theyArg grResed Homu e CoRteq SWaces ut i on

busbars 30 4 cannpt nutually share parts thereof. That is, different sets
of parts sholthgrig shefdPred with respect to different busbars respectively.
The three external termnals 30b of the three collection-distrjbution
busbars 30 shoul dFiSe 8xhersraskymaleod dgtaton 3 ofrapetatingelectricahmachingdn for the
purpose of establishing connections and wiring with the external device. In
addi ti on, i which th¢ preperiied numbgs ef satenenree d] prejasranedinsthe gspwmferntighr ee

col l ection-distribution busbars 30 because the coil termnals 30c are
arranged wi dineqtionsbmigbwith fhietrotgetheet3a o ghomoblactiondistiibatien bhshae 30. nBach
greater than pitches of arrangenments of the magnetic teeth 31. (2) The

m dpoi nt bustbtar c@® 3didroeides drr insulatieg membec3 baving su extbndadporthers®¥a; 30 in
structure. Therefore, it is inpossible to provide the comobn structure

bet ween t hewhidtifioextendudshawardly aurttle tduial cdidettémt i dn-addisibnj dedil Shhdwisdevo 30.
This inevitably increases the nunber of parts, which require a | arge anount
of | abor i nemis3atahy 32b is waurdd ahouamaghdiie tedth éa eialthe disulating nsdmbieb @81 on
busbars 30 resenbl e each other in shape. Therefore, when they coexist in
one pl ace, EhcH fatdi EdreGulalsof providbea Wamkel membdt 34 havihg ave chaicstnn t hem
This will reduce the workability in assenbly. (3) The three

col I ecti on- ghsiohd DA a3 4b.s Her8in e TR M 3D8 oLIREoflIi fikéd/ td M dkidhdidgf r om
each other with respect to the coils 32, which are not mutually connected

toget her. TherieRNYEBE HRNALul ARl BEMB 335vid ARl &Anb&tingUsdisn Wayofithat the
col l ectiondistribution busbars 30 are assenbl ed i ndependently, wherein

i nsul ation pLAGHES ARMmbASY! dm@sercehaa@dy430@frthewl?§l%amémeg§@t bstife al | the

col l ection-distribution busbars 30 independently. That is, e conventi onal
stator 37 t P@stitiér?giuﬂhé €ail 't&ﬁﬁ':'mﬁ%bQ,%}BEfP?ﬁéé&s’sinkx;&%?%‘I'Ei{%'}%!iiﬁl ecfidh 'fﬁ%‘ﬂ?
conponents requlires numerous steps in manuf acture of each single

comonent 1 S8k By00SHL 6 eagh 0, AR BRSLBPRTEe Qo P

| nsul ati on ke Re Rta L SE SRR ASEHIETY oGRS RGN AR ibaNeT

source (not shown) is transmitted to the collection-distribution busbar 30 via the



cdating. This increases the total cost of the product in manufacture.

~ Disclosure of Invention It is an object of the invention to provide a
collection-distribution ring for a stator of a rotating el ectric machi ne,
whi ch provi des noticeable inprovenent in assenbly and remarkabl e reduction
in the cost of manufacture of the producg. A collection-distribution ring
of this invention conprises three busbars, each having a circular ring
shape, that are integrally connected together with prescribed distances

t her ebet weegktéralasrminalldodt i g addision,. clddeniepowerde distritanetbotthe noilsei2in dhes
project inwardly in a radial direction fromthe busbars, wherein they are
al t er nat el ytephinangiesiberd 3deivhichcine fived bieto thy eaerdlingdportionndBacithe kokitidg f r om
the insulating resin. In addition, external termnals project outwardly in
the radi al glemgedsizan from the busbars, wherein they are arranged to adjoin
together at the prescribed position and are exposed fromthe insul ating
resin. A stator fgiy; ' f 93 BAViRga BheGhédt Gikk shasell RRasRARAdisSst thbe
prescri bed nunberﬂg‘uagiﬂg%g?s%ﬁni ts tﬂ%t age arrangg%ﬁi n a circunferential

direction _3131?% %&?h?@eﬁﬂ’m& E&l&ﬁ%ﬁ-tdhlfh@ﬁbﬁﬁowbuts% 38 ONeERRHpSIAEBusbar 35 has

col | ection ution ring. Each stator unit conprises a core unit of

stacked MORE LGB Ahurif W tnifinf EhbdldAeRAREHIE s Bidject Sintdtaliat | N

menber, and a“col out the core unit via
i nsul ating Ly oq:) L ‘ ' é}pan% 4 &kt er m nal
menber that {Eglr}%gl?qul%:egfl?gﬂl@%ﬂnﬁ%&?@@% ?#Sg%rojesn%mo%e ?ﬁaﬁgg?ﬁ, wou g aéout t he
magnetic teeth and the coil,connect.. erm r Qi j | from
t he busbar. p’igﬁ‘fr?q?grp,ltcgﬁctﬁergt’%ﬁvg?n’u“r’ll?lw%Iieregnd@%lng{r%’ @{rﬁ:ﬁggr bi{]%Fdr?lﬁ\rél@F%néﬁber
that electrjcally connects .a . second end,pof coi | n bol
magnet i ¢ t eB¥An t‘%p?gb%ﬁdnéﬁﬁs%ﬁm PHE&S 8fhe‘%‘nila? 1&5‘88‘}1‘\?,\1%%6’?f1%\/\%ﬂ%35§g%ut t he
ot her adjacent magnetic teeth. . 6 Therefore, th co epds of .the.coils
wound about S9HEC é‘?ﬁ’é‘f}}eéa’f’ &l FidnRHyt SANDES O’é??ﬁw&iﬁffan {tﬂg gilﬁ‘ WEREEERt i al
direction, are nutually connected together, thus realizjng functions of a
ni dpoi nt bu¥isHrof thesglegted p%rhef E’&-I%’FP@H@%F‘%E’)‘ ?ﬁﬁfl}egr?”tcleng FI?PQ HISH&HBE t he
m dpoi nt busbar % merely connecti n& t oget her, the second enc{){s} f the coils
by the i nnemembernshiar themesnesic teeth I dias 2 seqpad etendinginortien 3 |“g‘t‘ﬁ}i16n ring
of this invention inproves the insulation performance between the busbars
that are rekktapded inwerdlpincthe radigh dirgetiont hi terpynal meembes 36 deving tvesi n and are
integrally conbined together, which contributes to an inprovenent in
product i vi t gonrentingipdrtionn3 64 andsiGbris atiached thihe seenndi etendingrortion i eef the
conventionally required, to reduce the total weight thereof. Brief
Descri pt i oninstilabngwmengwer 33. Herein, the second end 32b of the coil 32 is fixed to the

second extending portion 33b of the insulating member 33 via the first connecting

portion 36a of the terminal member 36. In addition, the second connecting portion

36b of the terminal member 36 fixes the position of the midpoint connection terminal

35a, which projects outwardly in the radial direction from the outer circumference of

the midpoint busbar 35. Thus, the midpoint busbar 35 mutually connects together all

the inner ends 32b of the coils 32. That is, the midpoint busbar 35 forms a

comprehensive midpoint for all the coils 32.

However, the aforementioned stator 37 has the following problems.

(1) Due to the prescribed positional relationships established between the external

terminal 30b and the coil terminals 30c, the three collection-distribution busbars 30



FIG 1 is a front view showing a collection-distribution ring conprising

t hr ée busbars and a resin (not shown) in accordance with a first enbodi nent
of the invention; FIG 2 is vertical sectional view show ng selected parts
of the collection distribution ring whose busbars are held in arail; FIG
3is afront view showing a stator of a gotating electrical nmachine

equi pped with the collection-distribution ring shown in FIG 1; FIG 4 is
an enlarged view magni fying a selected area "A of the stator shown in FIG
3; FIG 5 is aarfnoontutwallgwhsfeqartatherecfi nFhat istdifferentseits ofyzarisishodldbri nal
menbers and a coil wound about a stator core of stacked magnetic steel
sheets; FIG gequired Withoépeet pvdiffbent higbssiresgpeetivebyr tEheahree extemhair of a
rotating electrical machine in accordance with a second enbodi ment of the

i nvention; tdrninal 30t ofthé HEeé colieos-dizwitigion buskure 0 skoidd beyrefirhblyof a

col l ectiondistribution busbar for use in a stator of a rotating electrical
machi ne; arranged in proximity to each other for the purpose of establishing connections and
wiring with the external device. In addition, it is difficult to use common coil
terrﬁinals among the three collection-distribution busbars 30 because the coil
terminals 30c are arranged with prescribed pitches therebetween, which are three
times greater than pitches of arrangements of the magnetic teeth 31.

(2) The midpoint busbar 35 differs from the collection-distribution busbar 30 in
structure. Therefore, it is impossible to provide the common structure between
the midpoint busbar 35 and the collection-distribution busbar 30. This inevitably
increases the number of parts, which require a large amount of labor in assembly.
In particular, the three collection-distribution busbars 30 resemble each other in
shape. Therefore, when they coexist in one place, it is difficult for the worker to
discriminate between them. This will reduce the workability in assembly.

(3) The three collection-distribution busbars 30 should be electrically insulated from
each other with respect to the coils 32, which are not mutually connected together.
The conventional stator 37 is assembled in such a way that the collection-
distribution busbars 30 are assembled independently, wherein insulation processes
should be reliably performed with respect to all the collection-distribution busbars
30 independently. That is, the conventional stator 37 that requires insulation
processes independently on various components requires numerous steps in the
manufacture of each single component. In order to ensure insulation performance

in a stable manner with respect to each component, it may be necessary to form

uniform insulation layers by complicated manufacturing steps such as multilayer



FIG 8 is a front view showing a conventional exanple of a stator of a
rotating electrical machi ne equi pped with a single collection-distribution
busbar shown in FIG 7; and FIG 9 is an enlarged view magni fying a

sel ected area B of the stator shown in FIG 8. Best Mde for Carrying Qut
the Invention This invention wll be desgribed in further detail by way of
exanples with reference to the acconpanyi ng drawi ngs. Now, a stator having
collection-distribution rings will be described in accordance with a first
ermbodi ment of cedtimgi nTbistinomaseFH@ total sorwf the produce it menufdetyre.i bution ring 1
for use in a three-phase rotating electrical machine in accordance with the
first enbodi ment. The collection-distribution ring 1 conprises three
busbars (or conductive nenbers) 2, 3, and 4, and an insulating resin 5,
wherei n each busbar is nmade by cDisdlowyresf Ineadiong a conducti ve sheet

mat eri al having a sheet-band shape into roughly a cylinder-Iike shape in
curling process (Ipfs dnbjétt BEH iRGenBioAEE providehevlieotion-distritaitioa $ing for arade of
an insulating resin material is formed to wap and integrally fix together

the three bysbasfa dtatthg Aidma¥iias, wkich pRivades Stiedadld iinfiaventadt i ne is
designed as a notor, the collection distribution ring 1 is used for

di stributi o Ghhi6laRE kEhskROWREMRHER H BE chbSt AT nRuichBE BRtheRR¥MIct SOUr ce (not
shown). When the'rotating electrical machine is designed as a generator,
SUppl i ed 0 an ext SPhaiohalsEbartring o ME ihVeh Gk ORpl A In e SRS nkh fouer
conprise cyjj i 3 d: I i ,r ect.:

oyl ndor -1 | R0k, 3Rl 303, dpe. fat Bk ralR7EbhrdRi ool ARA eSS

di i on, | | i b A 1: . 4p,
G recti o, SRalR) yERLRORER VS, SMRAR 18Ot T Bhnglon T
o R LRud S YA BB ERh M WRHRE
di al di ti . Th t [t j nal s, 2c, 3 d j ect t dl
e A SR % 25 e T . PR o 5L

4 respectively, wherein they are arranged to adjoin together i h
circunfere nQCidnglH exteral grmingly Projcs é’uM?é‘g]é(rlg the ragial éiffﬁgtlpr’r gg‘ﬁ‘e‘@? iﬁ’i}gﬁafls’
provide the three cylindrical segtions 2a, 3a, and, 4a having different

radi us di mewBersinsthexwesrrrianged foraddoip dagsahes a?&leazressﬁéeip%ﬂémh%@de% exepsed
together in conformty with the same center area, they are arranged
concent ri cafrpi the insulgtiag essitbed di st ances t her ebet ween. The di stance between
the adjacent coil termnals 2b, 3b, and 4b is three tinmes greater than the
di stance between Adjtatoedor mesgireiai wtatingt ¢leciried] machine gomprises thisi prigsaribed be
described later. The coil termnals 2b, 3b, and 4b have different |engths
by whi ch t heymbereof)statordedits thatheres arrenggdpinh ai gireunpfierentiol |divectioreand carered i n
the three busbars 2, 3, and 4 that are arranged concentrically. That is,
the coil teassembled t@gethGbyitlatit aforearcatissmiualectdd-gistréntiordingn Faclgstatori n
such a way that the coil termnal 2b projecting inwardly fromthe busbar 2
havi ng t he hugit gempriseddd usrehast bhetatkedgmagndtiengetal shdetd end bealioingemagietit
termnals 3b and 4b projecting inwardly fromthe other busbars 3 and 4

havi ng smal {egth, ki étisukeiag afentsee,0indd ¢oil. | YTheedildedound hisngthscord heit &id e nal
termnals 2c, 3c, and 4c are forned at prescribed positions of the cylinder

sections Zajnsglatin@ftbnftRer.at Invdtidedonieaeh §thr uiftefraBbeda Suiér teFmidil dnédnigdre
arranged to adjoin together with prescribed intervals of distance

t her ebet weefhat QitiFibAISy &nndbdk ATHSIERRALT 1R cdilNRoGR Abdu€ tHY Madnetid RectiBnd MBd 4D
becone identical to pitches of

coil connection terminal projecting inwardly from the busbar. Further, each stator

unit arranges an inner terminal member that electrically connects a second end of the

coil wound about the magnetic teeth and a second end of the other adjacent coil wound

about the other adjacent magnetic teeth.



9 ‘arrangenents of the magnetic teeth 7, which project inwardly in the
~radiral direction of the stator 6. The prescribed patterns realizing the
busbars 2, 3, and 4 are pressed out froma single netal thin sheet and are
then forned into cylinder-like shapes by curling processes. Thereafter, by
effecting bendi ng processes, the coil tegm nals 2b, 3b, and 4b are bent
innwardly in the radial direction, while the external termnals 2c, 3c, and
4c are bent outwardly in the radial direction. As shown in FIG 1, these
busbars 2, 3, andlhtrefore, trersaogrelends ofitheumils ywoadd ebout thgymapeaticiteeth, which
concentric manner with prescribed intervals of distance therebetween,

wher ei n bef e earaagahid ihegcindinifesensiblhtivectione eredmshmdly cionobasd togekley, thue
integrally connected together by a resin 5, thus form ng an integral
conduct i on f¢alizing Thections eif Husnidpoint Dustdy. alhhtdisatle tolleetohadistibionbying he
resin 5 in accordance with the followi ng steps: First, these busbars 2, 3,
and 4 are idhEginhRg theinddgoMtamsbirasynmkselyBdonmBbting@ tugeher e deicondibndsnsfithat i ng
rail 8 having a circular ring shape as shown in FIG 2. At this tine, the

coi | term naliR bylihe FRer RAAIAPmehderspr 0] ect inwardly in the radial direction
with respect to the busbars 2, 3, and 4 are arranged wth different

di stances Corresqﬁngﬁd}g R BoESBbh RS BINC Fink €8¢ 1this "EhvBAdSH §SipRives the
arrangenents of the magnetic teeth 7. Thus, the coil termnals 2b, 3b, and
4b | t ' ' it : j«ch
mat o the prPRREe pAARHEE bt BieRREAD ik Bl €18y ST GO R Rk Oler
Cect i AN di > . O )
o) 5% kel b L o RGN Bt gl UnBabtis el 3,

and 4 resp I'vely I on, terna m nal's c ar

arranged to. nmu | 1y :adi ol n.t.oget Y] g i It S t ween
with res pec%mﬁ.rébj‘%ﬂ%x ll)lﬁgto;ﬁl}lg 1‘%‘,893 ,IH gﬁﬁwﬁﬁ’p (5 g%@?f"liévs gﬁg ?qui&é%rﬁae}heuﬁgcﬁg ged
rail 8 is made of inpnsul ati materials. .In.qgrder to secure 10 stable

i nsul ati on ?)oéler%tf(W&ﬂXé?qtgliﬁ’agﬁocrf‘i%elt@e ﬁ)ltadﬁweééiﬁgﬁﬁ?t?s are arranged to secure
waysi de di stances between the busbars 2, 3, and 4, which are clearly
partitioned fromeach other. Under the condition where the busbars 2, 3,
and 4 are respectively held in_the channels _8a, 8b, and 8c of the rail 8,
an insulating resin that is nePtigfDsstantpeprEPrawings cavity of a netal nold
(not shown) is injected into the rail 8 and . s then hardened, thus form ng
the resin 5 int eg#léhlysmfsanﬁgl%ﬁ@wwaswéecpﬂmvél@t%leﬁwar@gzc,onmnsmdhrpewi th
different distances. Thus, it is possible to reliably produce one unit of
the col | ect bushaisiasd mirpsin (et showg) in dceordprcervithe firsi ebodimephpEthe. 3 and 4
are integrally fixed together by the resin 5. In the

col | ecti on-wivertrahuti on ring 1, the three busbars 2, 3, and 4 are
integrally fixed together inside of the resin 5 having a circular ring
shape in such a wWakG.{2Hawetticelseatienalvicwashoyingstledtesbpartsadithg callestibmt ed from
each other by the insulating rail 8 and the insulating resin. Wth respect
t o t he busbdisgibdtioB ringmwhode busbarscave helden mirmigl s Zb, 3b, and 4b are exposed
fromthe surface of the resin S and project inwardly in the radi al

di rection, while Fl& 3exadrontvicweshowing 8 stdtor oBa rotating dlectaicel raa¢hiseed from t he
surface of the resin 5 and project outwardly in the radial direction. The
col | ect i on- glyuippddonith the colle@iok-diktribigorptieg sisweinid. npnt greatly differs
fromthe conventional busbar 30 having a ring sheet shape shown in FIG 7
because the busbargs.2 is3n edlfoed &M n@niTyiad UGeRclcd Qred ‘A€ of Bildigibt sHowaheet
material (normally, copper sheet) having a band sheet |ike shape by curling
processes. jfhegehore, the yield in the manufacture using the "expensive'
material is Inproved to realize a remarkable reduction in the manufacturing

cost. FIG. 5 is a front view showing a single stator unit having terminal members

and a coil wound about a stator core of stacked magnetic steel sheets;
FIG. 6 is a front view showing selected parts of a stator of a rotating electrical

machine in accordance with a second embodiment of the invention;



In addition, it is not required to formeach busbar into a perfect
cyli'nder-1ike shape. In other words, the cylinder sections 2a, 3a, and 4a
are not required to realize nunerous pitches that are substantially three
times greater than the pitches of 11 arrangenents of the magnetic teeth
7. In this point, the present enbodi nentycan noticeably conserve materials
for use in manufacture. \Wien the busbars 2, 3, and 4 are each forned in an
i nperfect cylinder-1like shape, they nmay be slightly reduced in strengths.
To conpensat e f orFI6uZlis afronaviewwshawingssconvhetianal examplonf dicsliactibnt i on ring 1
is designed in such a way that the busbars 2, 3, and 4 are reliably

support ed hiistiibeatisrabusb8r fondsaine statoeof atdtatify eladritad getchime; by bei ng

encapsul ated into the resin 5. Hence, the busbars 2, 3, and 4 will not be
deforned. Since tHg. 8hs &&rohtigiearshoRingda caventionat exantjile of aklajorfof nectatinget her
by the resin 5, the collection-distribution ring 1 of the present

enbodi ment gedtriédYRRYMecteiBipped Kahid sidgle collEsadbttlingiodf busber shb@whdn FEG. | n

t he conventional nethod, three busbars 30 are separated from each other and
are indepengleayl y assenbl ed together with the stator, wherein a worker is
required to make distinctions between the three types of busbars 30 having
simlar shapes. | : | EaYaPAn ]! ; i i

pr esent enbodineA?C§PF%a£§§a§%?Egﬁp#%ggggﬁ ggyﬁg%g?#hgﬁgf?ﬁ?ggﬂggggEEE 2

3, and 4 i stator 6. In addition, the present enbodi nent ensures
electrical insulation in a stable manner between the three busbars 2, 3,
and 4 in the collection-distribution ring 1. The conventional nethod uses
the three busbars 30 that are separated from each other and are

i ndependent |y subj ect ed topkgigh$%%§??35ﬁ§Q%§§§%Iﬁ@% h are troubl esome and

are rel atively expensive. ibdi ment can establ i sh

substantial ly insul.ated conditjons het he, busbars 2. 3 nd by the
insulating rail gﬂ"WFEV?P Wﬂnggwggﬁefﬁpberi %?aé Dappy of F%%qu%ﬁéli‘ her by
the insulating resin 5, thus ¢reating reliably insulated conditions

t her ebet weeiFieTgnfgdo rt}?etaef’gmﬁﬁ‘%ﬁ’% BWI$Squar ant ee the insul ati on perfornmance
in a stable manner, which brings a noticeable reductjon in the,

manuf act uri ng cosow, a statoragying goligetieniditiiypiopirmes wall hedeserifedin r espect to
a stator 6 of a rotatin%_electr[cal machi ne equi%?ed wth the |

col | ect i on-&fcerdaneaivith @ Thstrrnbodimeniof dhedavention; t F1Ehbshaveseenllestionrdi nent .
FIG 3 shows the overall mechanical construction of the stator 6 equi pped
wi th the codisteibutiomridg dtfer bsgtinarthreerplase rotgtiag elestricabmaelkise in arsardapeber of
stator units 9 are arranged to adjoin together in the circunferenti al

di recti on. wWiththd Stst embodiettr Theicollbetpinedistriputiomiihgd comprises theaedwysbhars
stator 37 because both of themhave a simlar circular ring shape. FIG 5
shows an en{cacgedhctivemenfbet) @, 3} adat, andian irBulating cdsirc Hmphhdreipsach basber isni t
10, an insulating nmenber 11, and a coil 12. The core unit 10 fornms a

bui | tup i r omadobeciaitighyg behdinkadoaductivashew treatrial havigh lyshdetdbaag sliipermragnet i ¢
steel sheets, which conprise back yokes in the outer circunferential side
and magnet i fatd Reighlylbeylindpelikd siapt th éliling proeessqbf et Gesdibg ptocsss)e. TRy
arrangi ng the prescribed nunber of core units 10 in the circunferenti al

direction, insulafin@fsHl PhRdé of asHeilatiey festit rB4tefialcio fermked tbadthp endintdgially ar
ring shape. Simlarly, each stator unit 9 is nade by stacking (or

l'ami nat i ng) fi spefc? e’ thRRbuILHIPE! 3, @hd@Rgnet i ¢ steel sheets 14, around which
a coil 12 is wund via an insulating nmenber 11 in the outer circunferential

side of the core Wheh ot didtidal thabife IRGHIRMES ad £ 8idtorl the chlIBEtRIOr €, the

stator unit 9 of the present enbodinent is basically simfar to the
conventl Onahis&ﬂﬁtion ring 1 is used for distribution of electric power supplied from an external
power source (not shown). When the rotating electrical machine is designed as a

generator, the collection-distribution ring 1 is used for collection of electric power

supplied to an external device (not shown).



O course, the stator 6 of the present enbodinment clearly differs fromthe
_conventional stator 37 with respect to the follow ng points: (a) The stator
6 uses the collection-distribution ring 1 that integrally fixes together
the aforenentioned three busbars 2, 3, and 4 by the resin 5. (b) The stator
6 does not use the m dpoint busbar 35, wRich is used in the conventi onal
stator 37. 13 Wth respect to the insulating nenber 11 that is arranged
in one termnal end of the accunul ated magnetic steel sheets 14, there are
provi ded a pair Ofhdsusbansgl 3 pambecampriseantinder seattvins Rasias and Ancatiebaving h
opposite ends of the coil 12 respectively. Specifically, the term nal
menber 16 i miperfRoed) lindet-tile shapera wirt cfuwiiiel esndut alit initheciodunbfeeensinlt or core
13 and is fixed to the insulating nenber 11 by a fixing elenent 16c, while
the ternm nalirégaeheds woll ASprasdrded admberstofoil Bsitiinats 2is, B afideab,iaall egietien] of t he
stator core 13 and is fixed to the insulating nenber by a fixing el ement

17c. The t efefhitals L0 ANAUS. Nafe BoiPBirfiris T1)BlEshdANAE GEquaLipIGY driraigsd 162
and 16b, between which a conductor is sandwiched. Simlarly, the term nal

member 17 h h@ci?@t:lrﬁfe?éntifapailf&‘i’ioﬁ%ﬂ\e%&idﬂﬂbe@G[stdn@%thé@eﬁb@n,lﬁﬁereﬁ%wen
whi ch a conductor 1s sandw ched. Wth respect to the "outer' term nal

menber 16, g%&&ﬁl% 2B idwad(yPh the Pﬂkd}%ﬁ%&% diﬁ%re&&h‘ﬁdl%tﬂiﬁél@&@c%aﬁ the

coi | wound out ‘t e magnetic teet 5 1s extended in one termnal end of

the st ackedﬁ@%@&& Lﬁm%&@g'in atberﬁaiflal %ggﬁeg%ﬁwﬁ&%&?ogh PsRANSE fre buSird2,15 and

is held by onnect | portio hus, *i ectrically connected

wth the term nenbe . i | d such

pressed or %Eqnpgidreﬁ%eﬁgﬁl&,l&%%émﬁﬁ??%.a}{%ﬁ%ér@ ttg %gjb grgHg(eégie?gﬂn{_ﬁ istri bu'ii ison

ring 1 is arranged i.n t.he .outer. cjrcunferential ,Sj of.. an Ay! d
of tg he _rragn%‘ﬁ@%&eé’f‘ﬁl ‘i‘%ecflgﬁ'e Jg]é%h’é%fau%}ss%rrs 235 i aﬁld% %gp%{vgl?' _ﬁ’é‘t"?gﬂh%%r_egn >
i reot i on f PORKERE Seeisdeh 3 HiH darprag RrR gt PEPidhsec MO8 el d by
t he ot her caonnecting rtions 16b qgﬁ(she outer' .termnal .nmenbers 16 that
are arrangeH‘fF%b‘{Sf‘?érS&E) Sc%ﬂijf argrasseRpoled togetheiin copfqrami ,W‘?}h@etsé?‘ﬁicﬁ%tler menber s
16 having the sanme shape are arrangﬁg in the sanme positjonal rel ationships

with the st atearthenpte agranged epncentriseldy Wb peescribed distapces thgrgbgtyeen.

sinul taneously insert all the coil 14 . . . .
The distance between the adjacent coil terminals 2b, 3b, and 4b is three times

greater than the distance between adjacent magnetic teeth 7 of the stator 6, which will
be described later. The coil terminals 2b, 3b, and 4b have different lengths by which
they are extended in the same depth into the hollow area formed in the three busbars 2,
3, and 4 that are arranged concentrically. That is, the coil terminals 2b, 3b, and 4b are
sequentially reduced in lengths in such a way that the coil terminal 2b projecting
inwardly from the busbar 2 having the largest radius has the longest length, while the
other coil terminals 3b and 4b projecting inwardly from the other busbars 3 and 4
having smaller radiuses are sequentially reduced in lengths.

The external terminals 2¢, 3¢, and 4c are formed at prescribed positions of the
cylinder sections 2a, 3a, and 4a at which when the three busbars 2, 3, and 4 are
arranged to adjoin together with prescribed intervals of distance therebetween, pitches

of arrangements of the coil terminals 2b, 3b, and 4b become identical to pitches of



connection termnals 2b, 3b, and 4b, which project inwardly fromthe
collectiondistribution ring 1 and are arranged in the circunferenti al
direction with prescribed intervals of distance therebetween, into the
connecting portions 16b of the term nal nenbers 16 that are arranged in the
circunferential direction. Herein, by electrically connecting together the
coil connection termnals 2b, 3b, and 4b with the connecting portions 16b
of the termnal nenbers 16, it is possible to reliably and jndependently
connect t ogetahgemértigofihie Insaghetioveethd’, adch projeceinwaadlan ihe nadial diradtiopiofh t he
three busbars 2, 3, and 4. It is preferable to coat proximte areas between
the coil caheisgtatoré6n term nals 2b, 3b, and 4b, and the connecting portions
16b of the term nal nenbers 16 with insulating resins such as silicone
resins. Thus, it The pessibéd pattetns realizing thetusbarm 23, mnddf aralprdssedyoud firophe
stator 6. The “inner' term nal nenbers 17 have similar structures of the

af or enent i ongifigle st thintsBeetiana arawasih Girmed futo Ehkindeedikedhaped by dorladg t he coi |
12 wound about the magnetic teeth 15 of the stator unit 9 is further

extended t q,hQs88s2 'T‘Bé'ﬂafté’r,b’yéﬂ‘@&ﬂ‘% bEhaRQipibcebet Nthe abil paninddn 2,3, amhi ch is
extended toward one terminal end of the other magnetic teeth of the

adj acent stﬁ,t a?ﬁé gb’ﬁl‘ ihwal®y ST @¥Radifl ditettion wiiRR th& bREMADIcahmhaRdId BOMnd2e of

t he U shape point termnal portion 12c continuously extending fromthe

second end a]rgBerﬁfourt\pfrdgﬁh!thelgadm‘dﬂ?ctﬂﬁl‘?m the magnetic teeth 15 is held by
gp t he

the first connéectin rtion 1/a o inner term nal menber 17. As shown

N FG 4 the Second,ceANqel i NAcRMbAR 21T Al 4bSrhARRI o LAIEIRASRNDer

17 holds a tip end portion point term portion 12C that is

ext ended 11 20 H0% 2ARRGHRL maRhdSlinP bALAIbell Thibrils dHREGMd AR kYot ke StALOT

6 of the prtgg% ers fromt conventional stator 37

connected with a.si.ngl e m,dpoi nt, bus . .0 | I owi ng
points: (a)% Smit??ﬁ(g% afse?pmqﬁgIWlh)e?‘régr:%??Lsféa%s\(/hl%ﬁglrgfegaf@yo%‘rg%%%%%@bpconnecti ng
portions 17a and (iL?b LS arran eg ihn he.i nner  ci e erent | e%l side of the
stator cor ecopaested togsther y‘?’§?§g‘b o Hﬁmqgcanslpéegfa SRBQLIOp IR i hg ¢ he
magnetic teeth 15 _ wherein the first connectin rtion . 17a hol dg the

i nt er medi at e por t Tisrfhiesebusbars ﬁe3a@n§ﬁe?6égxﬁ$@§6]%ﬁfg¥ therfesia® IB(?F‘fqra?PCEZC
extending fromthe second end 12b of the coil 12 wound about the magnetic
teeth 15, swithihefollnwing $ierShd portion 12d of the ni dpoint term nal portion
12c woul d be connected with the coil wound about the aother magnetic teeth
of the other ri ghirsthese sbarse, dund 4 qrb}n%@dmewﬁp@@ﬁﬂ@éﬁﬁfﬁxsw% on 17b
of the inner term nal nmenber 17 holds the tip end portion of the m dpoint

t ermi nal powithiorendrsudatingwgili® kmying-recisada ningshapods shiewndsiflGwdund about t he
ot her magnetic teeth of the other "leftside stator unit. Therefore, the
present enbodi menAt thantime the neil terminaln?td 3bi and Pubbpropst ineveadlsdn dte t he

af orenenti oned "unique' construction of the stator unit 9 having the

term nal nerddil dird@icmnslith espddiite therbaisloans 253 ,tand  arberrgngrdovitledifferanbhe pr esent
enbodi nent may reduce the weight substantially equivalent to the weight of
t he ni dpoi nilistausdsasor@bpondimpatoglessiibéd drpdesaonliztmg pitcheb of amangeni@its offthes, i t
is possible to noticeably reduce the cost for manufacturing the stator 6

conpar ed W hiaghdiR t6QR1Y. I s, ItBEl cdiDlerminals 2 B dndgibt dre akemuteht arcanged st at or
37. Next, a description will be given with respect to a stator 20 in

accordance WithhrdRAbSEFAMs eiERdwaRA! whichih@ch thegiifcheyofiridhgéaéms eNthe to
FIG 6, wherein parts i1dentical to those shown in Fi gures 3 to 5 for use in

the first eHi%-gHéthEtEétha/r So BRI P& EctiYwAas RAREddRd] irefich WiHREspb&ito hence,
the description thereof will be omtted as necessary.

the busbars 2, 3, and 4 respectively. In addition, the external terminals 2¢, 3¢, and 4c¢

are arranged to mutually adjoin together with prescribed distances therebetween with

respect to the busbars 2, 3, and 4 respectively.

The aforementioned rail 8 is made of insulating materials. In order to secure



16 The stator 20 of the second enbodinent (see FIG 6) differs fromthe

_ stator 6 of the first enbodinent in the follow ng points: (a) Stator units
21 are nutually interconnected together in such a way that they can be
adequately folded. (b) Each stator unit 21 differs fromeach stator unit 9
in the shape of the mdpoint termnal poption. (c) Simlar to the stator
unit 9, the stator unit 21 has arranged an outer term nal nenber 16 in the
outer circunferential side thereof in connection with the insulating nenber
11. I n contstatd¢ insolatibe petfatnmncersuffidentlytdgls side walls aie arfahged taasegars a
“speci al | y-designed' inner term nal nenber 22 in the inner circunferential
si de t her eolaysideadistases ibetwesh tthe busbads2S 8) atd 4) vhieindrerclehily pattitionedfiom 20 of
t he second enbodi nent conprises the stator units 21 whose core units 24 are

mut ual |y cosgretiRd tUsEriks cdndititenbero thd bub&s 223, adcharb asspegtivelyshglaie
shape. That is, the stator units 21 are forned by coating the

“cylindri caghb ¥RdimeR®a, BB A B ofghd RITIRS b inbllaWing Resietahs nadlebdidng stdrékin t hen,
the coils 12 are wound about the insulting nenbers 11. FIG 6 shows two

states W t h, ER§9Fh rh@tal AHRN(GONYMRGh) A18]ceRUWRERhAFHiIPT S isXhel Had@Rd, st at or
units 21. At fifst, the adjacent stator units 21 may be nutually separated

from each %ﬁ@fqm%@ei%&ims %teg:anﬁ%ggg tltgg%ﬁ&gtﬁé jcl_}ﬁk!e pRdas 0f, hites Withge 23,

which is shown In t eftsi de area en, the stator units 21
are noved i j erential direction while folded, so that the
adj acent st(ial o%ﬁhglfls{aglygl are nutually brought into contact with each ot her,

thnch 1 210 ey ANBIE ARy STt e BaREEROB A L2
10SES 25, BAUEEORRLHE ! RLTAR, 3,500 8 R Bl DRI HERS 1o
of the coil Inltﬁe icc?llergz%kg-cﬂ)%riﬁln?onor'iﬁge{, tfléa {h%enb%{sb% %?,ran%qt are integrally fixed
together inside of the resin 5 having a circular ring shape in such a way that they are
mutually and electrically insulated from each other by the insulating rail 8 and the
insulating resin.  With respect to the busbars 2, 3, and 4, the coil terminals 2b, 3b, and
4b are exposed from the surface of the resin 5 and project inwardly in the radial
direction, while the external terminals 2¢, 3¢, and 4c are exposed from the surface of
the resin 5 and project outwardly in the radial direction.
The collection-distribution ring 1 of the present embodiment greatly differs
from the conventional busbar 30 having a ring sheet shape shown in FIG. 7 because
the busbars 2, 3, and 4 can be produced from the conduction sheet material (normally,
copper sheet) having a band sheet like shape by curling processes. Therefore, the
yield in the manufacture using the ‘expensive’ material is improved to realize a
remarkable reduction in the manufacturing cost.
In addition, it is not required to form each busbar into a perfect cylinder-like
shape. In other words, the cylinder sections 2a, 3a, and 4a are not required to realize

numerous pitches that are substantially three times greater than the pitches of



17 In addition, the second end ( 12b) of the coil 12 wound about the stator
core (.13 ) having the magnetic teeth 15 is extended horizontally towards
one termnal end of the other magnetic teeth of the other stator core
arranged in the right side. That is, the mdpoint term nal portion 12b
extending fromthe second end ( 12b) of ithe coil 12 is forned roughly in an
L-shape and is further extended rightwards in FIG 6. The inner term nal
menber 22 has a pair of connecting portions 22a and 22b. The first

connect i ng asngérents Qéthhcmmetmteeﬁhferlnéhﬁsa)p@tﬁbﬁ presentembagimeni€an | - shaped'
m dpoint termnal portion 12b extending fromthe second end ( 12b) of the
coi | 12 woumticedbby tonshevegnaterals foriuse dumangfactare. hVherheduslainecd.iand 4por ti on
22b holds the tip end portion 12d of the mdpoint term nal portion 12b of
the coil 12rébath fosmekinemdepeffeamytinderitiersiapeh they migeb¢ dighilarrdducdfl dxent
stator unit 21. In the term nal nenber 22, the second connecting portion
22b i s sepatmhgtis.f r Borcdthperfsateor suchaesotallngealoess; the callectmnedistsibadaoripani ed
with a guide portion 22c for guiding the tip end portion 12d of the

m dpoi nt t er @idesigng@bint suoh a h2iy thatithe tesbafsr2) 3y a4 hefreBaldg sopporietl by theThe
function of the first connecting portion 22a of the term nal nenber 22 may
be simlar ra stdhdtar®itédiglly fixed togethaet boigg pvapsudited Tisto die fiekia . e Heanoa
menber 17 arranged for the stator unit 9 of the stator 6 of the first

enbodi ment . thk Buskard 2, 8S hnd 4 Rallmeebddefognéect i ng portion 22b is arranged to
be directed substantially perpendicular to the first connecting portion

22a. | n addition,sihéethe Yhrd€ bisbatd B3, 204 bfe iﬁ&gf&l@_fﬁ(bdt@%dﬂ@é}gﬁdhé fesfof)f or m
with the input side of the second connecting portion 22b. FIG 6 shows an

exanpl e of {HRBeoHeHAR-RAUibhiRh FEE1 WIS PreRRinMbdineittah Sm@FAduRd | y decreased
towards the 1 nput side of the second connecting portion 22b. In other

words, the gui Gili%ﬁf[a{sgﬁrél?l%gg[ SYafe &atth 8 APARIBHVARRIhAIeRAE, thfeetbuwarsAs

di rected towards e ot ator unit 21 arranged i n the leftside.

descri bed aﬁg&? gﬁeﬂ&e& Tl%hpéacﬁ%t%)aMF reSiné Hd&imoéghéfﬁ(;l%d topeftRf WRd (Rd 18

formed by t OW ng st eps: e magnetic "t eet 5 are covered with

formed by t] . (e ter

uni ts 1 arSAgs é‘@%&%a%ﬁé@?ﬁﬁquﬁﬁW%l%@%%ﬁ@f.‘%wﬂ’%gbﬁe‘éges S e
1 arEdsechb . . | |

itn?te?{:onne?@fh@%@&%ﬁ?@ﬁsnﬁagr%f%%r Bkttt %‘%ﬁteﬁ@ne?@%ﬁﬁgﬁéwﬁlaﬁf e

i ti . | t t I, t i

uch a way PR PRESTRBRCKID Rt hCont st e Bk RRARACF abP9Th of e

coil 12 extended fromthe inner circunferential side of one stator unit 21
i s inserted™ St the openi ng 22d of the guide portion 22c of the other
“adj acent' stator_unit.21: then, t tator units 21 are nmoved in.the
circunferential ditraddtionnthepresent efrﬂgocﬁ@]egceélﬁ?regF%{,‘t&caﬁiﬂpql'gu%lneﬁsgal?l& i ably
conbi ned together in such a that ,the tip, end, 12d qf  the, m dpoj nt
terninal pofffRss bebypegiths Wéee\é@éparig, %»&“grﬂédh?? }ﬁcgﬂ%'%ﬂrélflﬁpndﬂfgtf'ﬂ is
guided by interior walls of the guide portiaon iZc and is held in ,the second
connecti ng Pat eqnygntpongl Wt}tQﬁléJSFﬁ%érthlle%BHﬁh%ﬁ ¢ soparafed froguepchQthere
inner circunferential side of the other "adjacent' stator unjt 21@&{:@
After the adljdareindependestly subieefed o inpwatinompigressess Pdlchoae opblgsqme antare
other, the tip end 12d of the m dpoint termnal portion 12b of the coil 12
of one st at telatiyalytexpengive. f j Inrgoptrassythe presentreathediteent wpn psteblishsubgamially
connecting portion 22b of the inner term nal nenber 22 of the other,

adj acent st mswlatedigondifionphetmaenhertupbars 2.3, aod vt the instating daik §cwheseinpr essed
or nmelted bonding, and fusing. Thus, it is possible to electrically connect
t he mi dpoi ntheseebusbaslargintegrally figdsl tagethert by the dnsulating regie s, Gis cigatiapi | 12 of
one stator unit 21 with the mdpoint termnal portion 12b and its proxi nate
area of t heretiably ifgilattd thredithorseherabiétaeent HBivat bis possiblet. guBsangeerthor i ng t he
af orenenti oned operation with respect to all the stator units 21 arranged
in the circinghiletienpéddrntince it a stableinaniner, phéch trirgstamotiocable reductidreinghat or 20

manufacturing cost.



19 having a circular ring shape in such a way that all the m dpoint
~termnal portions 12b are connected together anong the stator units 21. (d)
In the above, the guide portion 22c of the inner term nal menber 22 of one
stator unit 21 guides the tip end 12d of the m dpoint term nal portion 12b,
which is certainly inserted into and helid in the second connecting portion
22b of the inner term nal nenber 22 of the other adjacent stator unit 21.
This greatly helps a worker to performthe connection operation with
respect to the stNaxtra desctipti@iwidhiengiseswithirgspgetithe staten @of 2mtatinge

enbodi ments of this invention are described wth respect to the stators 6
and 20 eacleléomical seachimezquipped mith the edlectioatlistritaition e¢ingi Inindec@idancerwithor  ( not
shown) is arranged oppositely with a prescribed gap in relation to the
magneti ¢ t ehé predéntemjodithémg i nwardly in the radial direction. O course,
this invention is not necessarily limted to these enbodi nents. Therefore,
this invention caGhg skews the appill mechanichhenstrit@iontof plee sthitot Bequipped i ng

el ectrical machine in which a hollow rotor having a cylinder-1like shape
(not  shown)witls tiR dotlB& RS -EXrdutian kMg Of whireinsthapegsciibeistunitig o€ tlatoruaits B 15
project outwardly in the radial direction. As described heretofore, this

i nventi on has agavgite bljo topbihecinghe bilcdefeiumiiapdirdceioh Ur That ivhhe Stator blis be
described below. { 1 ) Since the collection-distribution ring of this

i nvention fixgai} Goaldr s tHEUbidoBing sEHSDAN SecatieUof HOtheRAGRIVE alsitildrttircular
prescri bed di stances therebetween by an insulating resin, it is possible to

remar kabl y ﬂéﬁ%&f&}éﬁ LR, WadhiaR iahiehbéﬁée@ VASH BFBlel sBflod Bt 9, which comprises a
1 strfbu

col | ection- tion ring together with stator units arranged in the

cirount er enldelulh b Sl ihQflaudd \RERbA! £, ahdlh Sofl YENThOBord AR 100brhieAlle SOme

of the asse I'ng processes e conventronal stator in which a worker is

requi red 1 0, IRk A hiilG tadla RF fReS) Tobdiy PLHIRLE rid¥nchOREHThEAS,
menbers) and I'S al'so
which comprise back yokes in the outer circumferential side and magnetic teeth 15
projecting in the inner circumferential side. By arranging the prescribed number of
core units 10 in the circumferential direction, it is possible to assemble a stator core 13
having a circular ring shape.

Similarly, each stator unit 9 is made by stacking (or laminating) the prescribedA
number of magnetic steel sheets 14, around which a coil 12 is wound via an insulating
member 11 in the outer circumferential side of the core unit 10 constructing the
magnetic teeth 15.  Therefore, the stator unit 9 of the present embodiment is basically
similar to the conventional one.

Of course, the stator 6 of the present embodiment clearly differs from the
conventional stator 37 with respect to the following points:

(a) The stator 6 uses the collection-distribution ring 1 that integrally fixes together the
aforementioned three busbars 2, 3, and 4 by the resin 5.

(b) The stator 6 does not use the midpoint busbar 35, which is used in the

conventional stator 37.



20 required to assenble themtogether independently. Therefore, this
_invention contributes to a noticeable reduction of the tinme required for
the assenbly of a stator. In addition, it is possible to reliably avoid
occurrence of errors in assenbly. (2) Miltiple busbars (or conduction
menbers) are integrally conbined togethers by the insulating resin, which
allows reliable insulation processes sinultaneously with respect to

mul ti pl e busbars. Therefore, it is possible to inprove the reliability in
manuf act ur e of Withodsperstodhe salating memben dbithat srarranged i gnsdeinpingl engd of

remar kably reduce the cost for manufacturing products of stators. (3) Coil
connecti on thereiunailated magestioses sheatsrl 4, Wkers aref prowided appis of égrminadnd pr oj ect
fromthe inner circunferential side of the collection-distribution ring

Wi th prescrinbmbepilbaindd 7t whichlaed venmegtedvwithioppasithends of Hescodlf 12ar r angenent s
of magnetic teeth. Herein, by nerely adjusting the nmagnetic teeth and coil
connecti on fegpottinelys Speodficllly] theseratihal nedmizer d61i¢ aranged Gmtheanuteri t i s

possi ble to establish prescribed positional relationships between them

al ong t he i ¢irgimfetentialsidy sfithe statodicoe 13fandHe firéditoothe insnlating weonalier d&dy a
easy-to-handl e assenbly in manufacture of the stator. (4) In the

col I ecti on- diinf leiditnt O6c, WHiR, thé feemixias brhtbenl Bisdemged & the ¢appect ed with
coi |l s wound about nmagnetic teeth of stator units, which are arranged to
adj oi n t ogegih@imferintifesidd sTHEE@IRRbIAI3 Hid'ie Eikedd thd stilading nienise Sytahe
proper collection and distribution of electricity with respect to the
coil's, whiclixidh@ldnfidnt 84y i nsulated fromeach other. Thus, it is possible
to produce a rotating electrical machine having a relatively high

reliability at a fgl@fhMal Xlghﬁ%f P@%ﬁs-aﬁér) of fBH&d! doU Rk ?fﬂ)oﬁiddﬁﬁ@@hﬁ&l@]e

necessity of arranging a mdpoint busbar 1n the collection-distribution

ring, whi Chbét?reérycvﬁicﬁ%%&xhg&&eﬁ shiddvAich& Y KAl ,I’:c}éé {E?rpﬁrféﬁ BlemMRl 9Phadf a

rotating el ectrica I'ne such as a notor. He I's possible to 21

produce a mpLore @ k%cro%gétiné%o%‘ti(% RY 76854 1PEGRHSENDich @ conductor is
col | ecti on- Ry4E _uetlo_n Fing fofThi s invention does not require the process
N R T e e D

(6) The sta or units hav _ ers a

i nsul ating rs,..wherein the adjpacent . [ t oget her
in such a m&@@ﬁ%‘?'d%?%t’lon«g?f&ng?}? 8*1@568811?’?&3%&%%%&{2%% ggﬁeﬁlncﬁ? id gggnnect ed
wWith a mdpoint termnal portion.of th t her .adj acent. stator. unit t he
termnal mefBeRdeddp opg %W’E’&Ij ePgo{ﬁg sfaﬁgﬁflgggq%wﬁteﬁg%egt 4‘|°s°nr°’tgluiuélgltyél

rei nforces the connection bet n the adjacent .stafor ynits.assenbled

t oget her inmtaﬁ'éet@itf:"éﬁ%fsé‘fﬂgr‘ﬁbeﬁggﬁiﬂi“’e‘&"tninﬁ) ngrPorin Eéaat .ustPFcei‘?c figallys

possi bl e to maintain _connections het n stat.or units of th tator in
integrity. ofesedmath the t‘irg""ﬁgénﬁnﬁ?eévl\ggyﬁf’ HéryeFOPB?‘ﬁ’coinﬁﬁetg?‘gﬁ‘f i%al

machi ne having a relatively high reliability. (7) The inner term nal
menbers of Pressedrosmealted bopding, @ f4&ingui de portions, by which the coil end
extending fromone stator unit is reljiably and easily inserted into the
ternminal menber oWhendheeallectionrdistrdntionrizgdris arppgeddB dbriQ¥ehf the provi si on
of the guide portions, it is possible to gquarantee si n'i)l e and hi ghIIy

ef fi ci ent opiseunefersmsial sidegEensirimigak engs ohthe magnetie taey 1 (e dashed gircles ¢ j s

possible to inprove the productivity in manufacturing stators.
in FIG. 3), the coil connection terminals 2b, 3b, and 4b that project inwardly in the

radial direction from the collection-distribution ring 1 are respectively held by the
other connecting portions 16b of the ‘outer’ terminal members 16 that are arranged in
the circumferential direction. Herein, the terminal members 16 having the same
shape are arranged in the same positional relationships with the stator unit 9.

As described above, it is possible to simultaneously insert all the coil



As this invention may be enbodied in several fornms wthout departing from
. the 'spirit or essential characteristics thereof, the present enbodi nents
are therefore illustrative and not restrictive, since the scope of the
invention is defined by the appended clains rather than by the description
preceding them and all changes that fali4 within netes and bounds of the
clains, or equivalents of such netes and bounds are therefore intended to
be enbraced by the clains. 22 CLAIMS 1. A collection-distribution ring
for a rot atéomgeaiongemiivalls 2ira3thiand 4bhahich erdjestiswaidly Bemithe cellrgtianst ri buti on
of electricity between an external device and coils (12) that are wound
about a pl udistributiorofingrd gndarecartanged in the circwhfesentiat diregtioaryidtprepcribed
circunferential direction with prescribed distances therebetween with
respect to iatesvals of dig@hcdtheichgtveeen) intouthe conrieating heipions $6b af the terminal
collection-distribution ring conprising: a plurality of conduction nenbers
(2, 3, 4), mbibérsd6ahitrregraided it therdctmderentidh dpeetsor: i Hateid) by elncteisally

t her ebetween by an insulating resin (5) before being assenbled with the
stator, thusonhectitigntggether thé egil abnreotichuetmmalsidbi, 8b, asldetbewith drcdonoéctinge
conducti on nenbers of the integral conduction unit conprises a plurality of
coi | connecpdreibnd FVBAAE Ferfn@inl ni¥nbedd)6, did passitdx tereliablytapt thdupendeady 3c,
4c), all of which are exposed from surfaces of the insulating resin

encl osi ng t iine@nexthéraRe BHEMEY wourdt abdut Blrdetrfibdrizfic el 15 Muithi the thréd
according to claim1l1, wherein each of the conduction nmenbers is forned by
bendi ng a cpn@pGtd geakt£el sheet having a bandsheet |ike shape into roughly
a cylinder-like shape in such a way that the plurality of conduction

menbers have di ffRiefbrdall USont proxiAté atdat BetfRER Btd dolBdohnectionAerminals
collection-distribution ring according to claim1 or 2, wherein the

plurality oby, @l hnfaNnG ftﬂe%nheamgqﬁalrﬁo&rl%b@fﬂ%st%ﬁnfna%ﬁmemi ISkt i ng

resin and ar€ alternately arranged in the circunferential direction of the

stator wt hin@ﬁlﬁﬁtﬁ%}égﬁl@ sBe Eshs‘?ﬁcéntlaﬁés‘?}?se.t WaR, it WHoshbiEab GHilrBisk @tes of

arrangenments 0 e nmagnetic teeth.
waterproof ability of the stator 6.

The ‘inner’ terminal members 17 have similar structures of the
aforementioned ‘outer’ terminal members 16. The second end 12b of the coil 12
wound about the magnetic teeth 15 of the stator unit 9 is further extended to form a
roughly U-shaped midpoint terminal portion 12c¢, which is extended toward one
terminal end of the other magnetic teeth of the adjacent stator unit. As shown in FIG.
5, an intermediate portion 12e of ‘the U-shaped midpoint terminal portion 12¢
continuously extending from the second end 12b of the coil 12 wound about the
magnetic teeth 15 is held by the first connecting portion 17a of the inner terminal
member 17.

As shown in FIG. 4, the second connecting portion 17b of the inner terminal
member 17 holds a tip end portion 12d of the midpoint terminal portion 12c that is
extended from the ‘adjacent’ other stator unit 9.

Specifically, the stator 6 of the present embodiment differs from the



23 4. A stator for a rotating electrical machine, conprising: a

col I'ection-distribution ring as defined in any one of clains 1 to 3; a
stator core ( 13 ) having a plurality of magnetic teeth ( 15) that are
arranged in a circunferential direction with prescribed di stances

t herebetween and project in a radial dingction; and a plurality of coils (
12) that are wound about the magnetic teeth of the stator core via

i nsul ating nenbers ( 11 ), wherein each of the coils is extended to provide
a terninal mndertiohabstatdPd7 camypted ovitr aisinglaanidpeint busbapdt (seo H1G+8)inhest at or
core, wherein the termnal end of each coil is connected with the coil
connecti on foHowinggloimtk: t he conduction nenber. 5. The stator for a rotating
el ectrical machine according to claim4, wherein the coils wound about the
magneti c t g@) Thaimer espial mealbyr EXhevidead peio of fakedieommeching partioes Tiarpaid
portions ( 12b), which are nutually connected together between the coils
adj oi ni ng t ogethRrarrafigediinahs irmeptirdumifesentiol idd oftthe ktatircboeal 3 3 ok T-
according to claimb5, wherein the insulating nmenbers are respectjively

equi pped Wi t hsfiapediaghetiedbs hects kalizihf de pagetideceth eftwhereih thofisect | ons
between internmedi ate portions ( 12e) and tip end portions ( 12d) of the

m dpoi nt ter NnpgiilecR HorfiBE 194 hblAS thedintesmadiheipoitivh egsfitheU-shapedhe st at or
for a rotating electrical nmachine according to claim6, wherein |the

term nal ”E”bﬁﬁ&pd?ﬁtvt@mgiﬂaldﬁorﬁ&iii&a&eﬂﬁggﬁomhe gadodlil BEd U D of iersildl end
portions of the coils adjacently arranged therefor.

wound about the magnetic teeth 15, so that the tip end portion 12d of the midpoint

terminal portion 12¢ would be connected with the coil wound about the other
magnetic teeth of the other ‘rightside’ stator unit.
(b) The second connecting portion 17b of the inner terminal member 17 holds the tip
end portion of the midpoint terminal portion extending from the second end of the
coil wound about the other magnetic teeth of the other ‘leftside’ stator unit,
Therefore, the present embodiment can eliminate the midpoint busbar 35
because of the aforementioned ‘unique’ construction of the stator unit 9 having the
terminal members 16 and 17. This indicates that the stator 6 of the present
embodiment may reduce the weight substantially equivalent to the weight of the
midpoint busbar 35 compared with the conventional stator 37.  Thus, it is po ssible to
noticeably reduce the cost for manufacturing the stator 6 compared with the cost
required for manufacturing the conventional stator 37.
Next, a description will be given with respect to a stator 20 in accordance with
the second embodiment of the invention with reference to FIG. 6, wherein parts
identical to those shown in Figures 3 to 5 for use in the first embodiment are
designated by the same reference numerals; hence, the description thereof will be

omitted as necessary.




24 8. A stator for a rotating electrical machine, conprising: aj
_collrection-distribution ring ( 1) conprising a plurality of busbars (2, 3,
4), each having a circular ring shape, that are integrally connected
together with prescribed di stances therebetween by an insulating resin (S),
wherein coil connection termnals (2b, 3lg, 4b) project inwardly in a radial
direction and are alternately arranged in relation to the plurality of
busbars, and external terminals (2c, 3c, 4c) project outwardly in the
radial direction Thectatoh20 of the a¢dong eofbodinsisa (sse F&Q p@)differs| fyom the water 6
arranged to adjoin together, and wherein the coil connection term nals and
t he ext er nadf thefirst ambediatent hﬂiheéodhxm‘agpbimm:n surfaces of the insulating
resin; and a plurality of stator units (9) that are arranged in a

ci rcunf er ent) Statodliunze?1 are mmdally mtassmerbied dogetigpe titnsuchvd why thHaethey can be
collection-distribution ring, wherein each stator unit conprises a core
unit (10) of sdegeaely for@deti c metal sheets and realizing magnetic teeth (
15), an insulating nmenber ( 11 ), and a coil ( 12), which is wound about
the core uniyExdhastdtbeuninSUliderNGomMeiabtie stator DHit Ve ey shapaohthetnaidpsintini t
arranges an outer term nal nenber (16) that electrically connect a first
end ( 12a) ofelhimarprtionound about the magnetic teeth and the coil
connection termnal projecting inwardly fromthe busbar, and each stator

uni t arrangess@fld fele stR6MdP9, tHESRRF uhit 21 had Mng@ﬂ%ﬁbﬁte@@érhﬁn&onnec'[ s a
second end 12b) of the coil wound about the nagnetic teeth and a second

end of the ot hepLad] REERE oGk Elrwh‘f%ﬁerﬁgpéi&e fh@?eo@‘iﬂ@(fnn@gﬂl&f:@ﬁﬁ thggnet i ¢
teeth. 9. The stator for a rotating electrical machine according to claim

8, wherein eaﬁl@ulﬁﬁﬁé glren{’b@f §1,20h338 %st@@ggerkﬂ}%r Uil Wtﬂ@étaﬁ? ahen1 (aa%ﬁ%etsf&at

electrically connec a second end the Coil wound about

magnetic teeth 1A des 'adnﬁl'afte?&n r}ap ) ﬁ%@ﬁrﬂ% 8ﬁgﬂlrjnfe'i' | Lige Wound

about the ot hepgé}%j acen magnet | and are g 5 gui de
portion (22c) thereof in connection with the insulating member 11.

The stator 20 of the second embodiment comprises the stator units 21 whose
core units 24 are mutually connected together by means of hinges 23 each having a
square shape. That is, the stator units 21 are formed by coating the ‘cylindrically-
shaped’ insulating members 11 with resins and the like; then, the coils 12 are wound
about the insulting members 11.  FIG. 6 shows two states with respect to
interconnections between adjacently arranged stator units 21. At first, the adjacent
stator units 21 may be mutually separated from each other but are interconnected
together by means of the hinge 23, which is shown in the leftside area of FIG. 6.
Then, the stator units 21 are moved in the circumferential direction while folded, so
that the adjacent stator units 21 are mutually brought into contact with each other,
which is shown in the rightside area of FIG. 6. Thus, it is possible to arrange all the
stator units 21 mutually interconnected together by the hinges 23, thus completely
forming a stator 20 having a circular ring shape. Similar to the stator 6 of the first

embodiment, the first end 12a of the coil 12 is held by the outer terminal member 16.
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The first connecting portion 22a holds the intermediate portion 12e of the ‘L-shaped’
midpoint terminal portion 12b extending from the second end (12b) of the coil 12
wound about the stator unit 21, while the second connecting portion 22b holds the tip
end portion 12d of the midpoint terminal portion 12b of the coil 12 that is extended
from and wound about the leftward adjacent stator unit 21. In the terminal member
22, the second connecting portion 22b is separated from the first connecting portion
22a and is accompanied with a guide portion 22c for guiding the tip end portion 12d of
the midpoint terminal portion 12b extended from the leftside therefor.

The function of the first connecting portion 22a of the terminal member 22
may be similar to that of the first connecting portion 17a of the terminal member 17
arranged for the stator unit 9 of the stator 6 of the first embodiment. In contrast, the
second connecting portion 22b is arranged to be directed substantially perpendicular to
the first connecting portion 22a. In addition, the guide portion 22¢ is opened and
arranged to conform with the input side of the second connecting portion 22b. FIG. 6
shows an example of the guide portion 22c whose opening width is gradually
decreased towards the input side of the second connecting portion 22b. In other
words, the guide portion 22¢ has a wide opening portion 22d that is directed towards
the other stator unit 21 arranged in the leftside.

As described above, the stator 20 of the second embodiment is formed and
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hinges 23, so that the stator 20 having a circular ring shape is completely formed by
interconnecting together the stator units 21 in the circumferential direction.

In the above, the stator units 21 are assembled together in such a way that the tip
end 12d of the midpoint terminal portion 12b of the coil 12 extended from the inner
circumferential side of one stator unit 21 is inserted into the opening 22d of the
guide portion 22¢ of the other ‘adjacent’ stator unit 21; then, the stator units 21 are
moved in the circumferential direction. Thus, the adjacent stator units 21 are
reliably combined together in such a way that the tip end 12d of the midpoint
terminal portion 12b of the coil 12 extended from one stator unit 21 is guided by
interior walls of the guide portion 22¢ and is held in the second connecting portion
22b of the inner terminal member 22 arranged in the inner circumferential side of
the other ‘adjacent’ stator unit 21.

After the adjacent stator units 21 are brought into contact with each other, the tip
end 12d of the midpoint terminal portion 12b of the coil 12 of one stator unit 21 is
firmly connected together with the second connecting portion 22b of the inner
terminal member 22 of the other adjacent stator unit 21 by an appropriate
connection method such as pressed or melted bonding, and fusing. Thus, it is
possible to electrically connect the midpoint terminal portion 12b and its proximate
area of the coil 12 of one stator unit 21 with the midpoint terminal portion 12b and
its proximate area of the coil 12 of the other adjacent stator unit 21. By
performing the aforementioned operation with respect to all the stator units 21

arranged in the circumferential direction, it is possible to construct the stator 20
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12b are connected together among the stator units 21.

(d) In the above, the guide portion 22¢ of the inner terminal member 22 of one stator
unit 21 guides the tip end 12d of the midpoint terminal portion 12b, which is
certainly inserted into and held in the second connecting portion 22b of the inner
terminal member 22 of the other adjacent stator unit 21. This greatly helps a
worker to perform the connection operation with respect to the stator units 21 when
assembling the stator 20.

The embodiments of this invention are described with respect to the stators 6
and 20 each for use in a rotating electrical machine, in which a rotor (not shown) is
arranged oppositely with a prescribed gap in relation to the magnetic teeth 15
projecting inwardly in the radial direction. Of course, this invention is not
necessarily limited to these embodiments. Therefore, this invention can be easily
applied to the other type of the rotating electrical machine in which a hollow rotor
having a cylinder-like shape (not shown) is arranged externally of the stator whose
magnetic teeth 15 project outwardly in the radial direction.

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

(1) Since the collection-distribution ring of this invention fixes together multiple
busbars adjoining together with prescribed distances therebetween by an insulating
resin, it is possible to remarkably improve the workability in assembling the
collection-distribution ring together with stator units arranged in the
circumferential direction. Therefore, this invention does not require some of the
assembling processes of the conventional stator in which a worker is required to

make distinctions between similar busbars (or conduction members) and is also
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contributes to a noticeable reduction of the time required for the assembly of a

stator. In addition, it is possible to reliably avoid occurrence of errors in

assembly.

(2) Multiple busbars (or conduction members) are integrally combined together by the
insulating resin, which allows reliable insulation processes simultaneously with
respect to multiple busbars. Therefore, it is possible to improve the reliability in
manufacture of products of stators. In addition, it is possible to remarkably
reduce the cost for manufacturing products of stators.

(3) Coil connection terminals are exposed from the surface of the resin and project
from the inner circumferential side of the collection-distribution ring with
prescribed pitches therebetween, which match pitches of arrangements of magnetic
teeth. Herein, by merely adjusting the magnetic teeth and coil connection
terminals in positions only at a certain location, it is possible to establish prescribed
positional relationships between them along the inner circumferential side of the
stator. This guarantees easy-to-handle assembly in manufacture of the stator.

(4) In the collection-distribution ring, the busbars are adequately connected with coils
wound about magnetic teeth of stator units, which are arranged to adjoin together in
the circumferential direction. This guarantees the proper collection and
distribution of electricity with respect to the coils, which are reliably insulated from
each other. Thus, it is possible to produce a rotating electrical machine having a
relatively high reliability at a relatively low cost.

(5) This invention eliminates the necessity of arranging a midpoint busbar in the

collection-distribution ring, which in turn contributes to a reduction of the total

weight of a rotating electrical machine such as a motor. Hence, it is possible to
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this invention does not require the process of producing the midpoint busbar and
reduces the total cost of manufacture.

(6) The stator comprises stator units having terminal members and insulating members,
wherein the adjacent stator units are combined together in such a way that a coil
end extending from one stator unit is connected with a midpoint terminal portion of
the other adjacent stator unit by the terminal member and is fixed to the insulating
member. This reliably reinforces the connection between the adjacent stator units
assembled together in the circumferential direction of the stator. Hence, it is
possible to maintain connections between stator units of the stator in integrity.
Therefore, it is possible to produce a rotating electrical machine having a relatively
high reliability.

(7) The inner terminal members of the stator units provide guide portions, by which the
coil end extending from one stator unit is reliably and easily inserted into the
terminal member of the other adjacent stator unit. Because of the provision of the
guide portions, it is possible to guarantee simple and highly efficient operations in
assembling together the stator units. Thus, it is possible to improve the
productivity in manufacturing stators.

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.
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CLAIMS

1. A collection-distribution ring for a rotating electrical machine that performs
collection and distribution of electricity between an external device and coils (12) that
are wound about a plurality of magnetic teeth (15), which are arranged in a
circumferential direction with prescribed distances therebetween with respect to a
stator (6) having a circular ring shape, said collection-distribution ring comprising:

a plurality of conduction members (2, 3, 4), which are integrally connected
with prescribed distances therebetween by an insulating resin (5) before being
assembled with the stator, thus forming an integral conduction unit,

wherein each of the conduction members of the integral conduction unit
comprises a plurality of coil connection terminals (2b, 3b, 4b) and an external terminal
(2¢, 3c, 4c), all of which are exposed from surfaces of the insulating resin enclosing

the conduction members.

2. A collection-distribution ring according to claim 1, wherein each of the
conduction members is formed by bending a conductive steel sheet having a band-
sheet like shape into roughly a cylinder-like shape in such a way that the plurality of

conduction members have different radiuses in curvature respectively.

3. A collection-distribution ring according to claim 1 or 2, wherein the plurality
of coil connection terminals are exposed from the insulating resin and are alternately
arranged in the circumferential direction of the stator with prescribed pitches

therebetween, which match pitches of arrangements of the magnetic teeth.
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4. A stator for a rotating electrical machine, comprising:

a collection-distribution ring as defined in any one of claims 1 to 3;

a stator core (13) having a plurality of magnetic teeth (15) that are arranged in
a circumferenﬁal direction with prescribed distances therebetween and project in a
radial direction; and

a plurality of coils (12) that are wound about the magnetic teeth of the stator
core via insulating members (11), wherein each of the coils is extended to provide a
terminal end (12b, 12¢, 12d) towards one terminal portion of the stator core, wherein
the terminal end of each coil is connected with the coil connection terminal of the

conduction member.

5. The stator for a rotating electrical machine according to claim 4, wherein the
coils wound about the magnetic teeth are respectively extended to provide midpoint
terminal portions (12b), which are mutually connected together between the coils

adjoining together.

6. The stator for a rotating electrical machine according to claim 5, wherein the
insulating members are respectively equipped with terminal members (17) that provide
electrical connections between intermediate portions (12e) and tip end portions (12d)

of the midpoint terminal portions of the coils adjoining together.

7. The stator for a rotating electrical machine according to claim 6, wherein the
terminal members have guide portions (22¢) for guiding the terminal end portions of

the coils adjacently arranged therefor.
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8. A stator for a rotating electrical machine, comprising:

a collection-distribution ring (1) comprising a plurality of busbars (2, 3, 4),
each having a circular ring shape, that are integrally connected together with
prescribed distances therebetween by an insulating resin (5), wherein coil connection
terminals (2b, 3b, 4b) project inwardly in a radial direction and are alternately arranged
in relation to the plurality of busbars, and external terminals (2¢, 3c, 4c¢) project
outwardly in the radial direction from the plurality of busbars respectively and are
arranged to adjoin together, and wherein the coil connection terminals and the external
terminals are all exposed from surfaces of the insulating resin; and

a plurality of stator units (9) that are arranged in a circumferential direction
and are assembled together with the collection-distribution ring,

wherein each stator unit comprises a core unit (10) of stacked magnetic metal
sheets and realizing magnetic teeth (15), an insulating member (11), and a coil (12),
which is wound about the core unit via the insulating member, and

wherein each stator unit arranges an outer terminal member (16) that
electrically connect a first end (12a) of the coil wound about the magnetic teeth and the
coil connection terminal projecting inwardly from the busbar, and each stator unit
arranges an inner terminal member (17) that electrically connects a second end (12b)

of the coil wound about the magnetic teeth and a second end of the other adjacent coil

wound about the other adjacent magnetic teeth.

9. The stator for a rotating electrical machine according to claim 8, wherein each
stator unit arranges an inner terminal member (22) that electrically connects a second
end (12b) of the coil wound about the magnetic teeth and a second end of the other

adjacent coil that is wound about the other adjacent magnetic teeth and are guided by a
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