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|  DESCRI PTI ON ARVATURE, MOTCOR AND COVPRESSOR AND
METHODS OF MANUFACTURI NG THE SAME 5 Technical Field (
0001 ] The present invention relates to arnatures,
nmotors and conpressors and methods of manufacturing
the sane, and.particularly to;a technique of covering
a magnetic core with a rmgnetl c nenber. 10 Background
Art [0002] Axial gap type notors include a stator

. generating magnetic fl uXDBSORIPEOMNtation axis, and a

rotor rotatable about the rotation axis. [00031 A

st at or ARMATIORE, CRIOFOROUINDAr COMPRESSURL IAqmaMETHODS OF
and generates rragnetl c flux when a current flows

MANDEalC TN THE Aot or is arranged to face the
stator with gaps 15 between themin the direction of
the rotation axis. The rotor is provided with magnets
facing the stator. The rotor rotates when acted upon

T gpgnetic flux generated by the stator. [0004]

Tec nlques pertinent to the present invention are

A ol b RO o SR G o

o AR S A B R e o
| ved the I nvention [0006] An enbodlnent IS
§5WE§E mbefe above patent documents 1 and 2, for
exanple 25 in which a nmagnetic core wound with coils
on a stator has an end face on a rotor side 2 whose
area is larger than the cross-sectional area in a
Bagkeroupd rivound with the coils.

- [0002] Axial gap type motors include a stator generating magnetic flux along a rotation

-axis, and a rotor rotatable about the rotation axis.

[0003] A stator includes coils wound around a rotation axis, and generates magnetic flux
when a current flows through the coils. = A rotor is arranged to face the stator with gaps
between them in the direction of the rotation axis. The rotor is provided with magnets
facing the stator. The rotor rotates when acted upon by the magnetic flux generated by

the stator.

[0004] Techniques pertinent to the present invention are indicated below:

- [0005] Patent document 1: Japanese Patent Application Laid-Open No. 10-164779

Patent document 2: Japanese Patent Application Laid-Open No. 10-210720

Disclosure of Invention
Problems to be Solved by the Invention
[0006] An embodiment is disclosed by, the above patent documents 1 and 2, for example,

in which a magnetic core wound with coils on a stator bas an end face on a rotor side
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According to this enbodi nent, nost of magnetic fl ux
generated by the rotor is introduced to the nmagnetic

core, and by this nost of the magnetic flux is

interlinked to the coils to increase drive efficiency

of the notor. 5 (0007] In either of the above patent
docunent 1 and patent docunent 2, however, it is

difficult to wind the coils around the magnetic cores.

whos¢ arcal is Jargés§ fhiafi thé cidshédtional hisa MAUPSkitidh RBMANGEh the coils.
onto the magnetic cores. [ 00081 The present invention

Avasrdhan thige@bbdinehd MosPbf rhﬁgtlleﬁ@ i %‘éhérﬁtléﬁ%?{?ﬂ?ﬁ%r i?ﬁgroduced

has an object to arrange coils easily arou magnet |

16 HeGfagntlc MoRNend g?é ¥fost @@rrﬂ Wef® (090 ﬁxgre&rilgﬁ?eg]tﬂortﬁé coils to

aspect of a netho manuf acturihg an arna

iﬁcpéagehﬁy@éﬁiglgﬁygrfgg%g@?&hod i ncl udes the steps of. (a)

arranging, w to a core (631; 641) having at
ic _cor 11 to.,114,. 121 to 124, .131 .
{71 A G EPEGR poreefeod 4o i il gt 2ghctyever i i
| ate, (,61; .61) to, project toward qQne diregtjo .
.digic gt o, 8‘111?% "T‘A?qlgt 0%@1,6 agliet{coccgesls&t /&‘3?({5? @1&@3;’2 to fit coils

around the magnetic cores along the surface; and (b)
“?ER&%Wq@f”Fﬁ@“ﬁHgﬁE@@E“%ﬁF@?-mﬁth first magnetic
@%B‘gﬂ;s (7111 to 7122; 731 to 736) fromthe one
- VPt hegressntiiaventioarhas heensmade indight afbe @b dircemstanerseand has
of the first magnetic nenbers, the area of a surface
any gpject tarrangg coibpepsily 3aruad megneBagorem t he opposite side
to one 20 of the nmagnetic cores on which the one of
the first magnetic nenbers is arranged is |larger than
the area of a surface (1l la to 114a, 12la to 124a,
Mga@tkdo SolveddaProBlkmst o 36a) of the one of the magnetic
cores on the side of the one of the first nmagnetic

[G000E 16 2 @38t bha MeBREUTInARPRGrin2f an A afRE Bpﬂtis?%vemion, the
e

manufacturing an armature of this invention, in

_méth&d AR thefte6r: B! ﬁ%tgﬁfg, RRAUTSGCHE B0 631;( (_jﬁlf having at

armature, a plurality of the magnetic 25 cor

leeis@-oﬂéli]nagﬁgtgc tQe g(gfll’b g&%éﬁ,&;ﬁ 1%1’:)2)4'12@ Y3y otosl@4; N So %r65 %prggged ona

on the sSurface
surface (61a; 61a) of a plate (61; 61) to project toward one direction side, coils (All to

‘Al3, BlI to B13; A31 to A36) around the magnetic cores along the surface; and (®)

covering the magnetic cores with first magnetic members (7111 to 7122; 731 to 736)
from the one direction side after the step (a), wherein in each one of the first magnetic
members, the area of a surface (7111a to 7122a; 731a to 736a) on the opposite side to one
of the magnetic cores on which the one of the first magnetic members is arranged is larger
than the area of a surface (11 1a to 114a, 121a to 124a, 131a to 134&; 31a to 36a) of the
one of the .magneﬁc cores on the side of the one of the first magnetic members.

[0010]) In a second aspect of the method of manufacturing an armature of this invention,
in the fist aspect of the. method of manufacturing an armature, a plurality of the magnetic

cores (111 to 114, 121 to 124, 131 to 134; 31 to 36) are arranged on the surface (61a; 61a)
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in the core (631; 641), each of the magnetic cores is
covered with one of the first nmagnetic nenbers (7111
to 7122; 731 to 736) in the step (b), and each one of
the first magnetic nmenbers covering one of the
magneti c cores has a gap (71;} b to 7122b; 731b to
736b) w th another one of the first magnetic nenbers.
5[0011 ] In a third aspect of the nmethod of

iR b@e 198 1;,N64 B eadhTBE Wicem@bndtldi Sorbd YEBLVLREY with ofd8F the first
second aspect of the nethod of nanufacturing an

{c r1adyi ofyt he r
RS Y IS DL o

nfa &l rﬁé&?@r@ Eo&e’? 20 e?‘ﬁfenggr}eu@’cope%@as a:kaib 2?] 85 7122b; 731b

31; 641 etic pl'ate
to(n’7e3j6b) Hith ﬂ&ﬁép&g otfr’gk?e r% rlle Of ek St magneti c

e
nbers arranged Ci FCU fshe rragnetl C cores

ch.t hat eac cores IS CO
bt PR 2GR S %@rfga fsteen amgtte ?@Llﬂlz‘zemm in
731t 736),..and the utI| e of each of the )
%fzf'gs meﬂ?f‘k? BBYL58 ERBEHG: A lyakiy(of the magnetic
aEL n? rs_adjacent_to each other extends from
005?19 N4ilet tod & dakdo §34381tte 3ahare arranged; qirsuleriz cartbe surface
de of the magnetic material plate. [0012] In a
(6116&1%111&%%?( 1; £4hkithibe step (hheuiagneiis imatgriahplater(@t 13 having
of this invention, 15 the nethod includes the step
the fpluralify ofr firsh giaggetioinemberss greanged eirauledy eoivers| theli inmagnatic cores
magnetic material plate (71; 73) having a plurality

- suolfi tait escth oftiheendgnetie ntres & ¢ovkidll With 642 3f the3flrst Magede)members

arranged circularly and a plurality of magnetic cores
(7€11 ©17100; 13Wto 235}, 4nd B dutlihd bf baxh okIe gk (701 BHD, 719919 731b to
of the rmgnetl C cores projecting on a surface of each

7365)9bétﬁveé1hﬂiefﬁ1’_fs§h1a§ﬁaﬁr}ﬁérhﬁeréfﬁ&jﬁé’érﬁ t& @é{@f &h&h&téﬁ?@ %n& n inner
side to one direction (91), coils (A

ciréfmtRerdd 3ideAS in Bﬁte?‘éﬁéun?féféﬁeg sil St R ok leﬁc ﬁl%{ %%1 eé’lhf%” 9

the surface, the one of first mag

(08 INEh 21 cgllf'gf Qs%@ct((?f]a]ﬁ@thgﬁ) OE %@facﬁ]ﬁg tatnoalﬁlzégné of \[Ih%s hention,

opposite the one o I'c cores,

-&%@%Rg%cll%g Ft‘l{ei étg ga Gk g%tggvafg aeggagéigsa%gﬁeéggl}ld%xg a magnetic

s O T P B SRt o B
736h) with anot her one

73% ?%Pg?fb & ﬁ%ﬁ%@f"éﬂll%ﬁ megreticrroresd I ] tel b Th1to'T24, 131 10

134; 31 to 36), one of the magnetic cores projecting on a surface of each one of the first

m

{as)

magnetic members toward the opposite side to one direction (91), coils (A1l to Al13, B11

. to B13; A31 to A36) around the magnetic cores along the surface, the one of the first

magnetic members having a surface (7111a to 7122a; 731a to 736a) on the opposite side
to the one of the magnetic cores, whose area is larger than the area of a crosslsection
(111a to 114a, 121a to 124a, 131a to 134a; 31a to 36a) of the one.of the magnetic cores
on the side of the one of the first magnetic members, and having a gap (7111b to 7122b;

731b to 736b) with another one of the first magnetic members, wherein the outline of -
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4 each of the gaps between the first magnetic nenbers
adj acent to each other in a circular direction
extends froman inner circunference side to an outer
circunference side of the magnetic material plate.
[00131 In a fifth aspect of the nmethod of

manuf acturi ng an ar mat ure of %his inventi on, 5 the
met hod of manufacturing an armature according to the

chdiftiie pSRetwiddlthd Bfst hAGhdtREBembBR 43j8tht 36 eadiBther in a circular
covering the magnetic cores with a plate (61; 611)

- dfré@ith RRNOP RORI éneinﬁérdc‘?rcmgf]@er&ﬁ@ Q01 KL (9#‘;[‘5)?&%?% side of the

after the step (a). [001 I'n a sixth aspec
R AL facturing an armature of this invention
[ t he %???%Héspect of the method of manufacturing an

: Eq(g?% LIEI%4§&]E g‘%ﬂ%h@‘gfﬁh% fsnﬁﬁlgﬁleq%ojﬂ%}uf%c agnet | CE{I“? tg? q;tlusa %nvention,
SRR AT 7 b RS S h 4SR5 9 s
tnf 3B S ah eBredi SOrestHER B Gt Abbrikemdhe opposite side

second, . magnet i c nenbers adjacent to each other in a
toéﬁ?%‘lﬂ direcHpn €Yy pber thesteR@Ms from an i nner
ﬁhrCﬁgfe(ence side to an outer circunference side of
& Hagovth pspeshiefrtbe methed oé mealfaghuing antalreatyeoafiibis invention, in.
magneti ¢ nenbers covering each of the magnetic cores
the fuith agpett 4f the Mathod] 88 mabBfactwing34) armatitee the gypaté by ,a second
the one of the second magnetic nenbers having a
magnefiaoeatérial Iflata (74) FA2Ra) phuralityeoDpfeond heaggetite membere(7411 to
of the magnetic cores on which the one of the second

74aepaednged ookl R cach ede GITEE Seconl @sdipmatiCRembelsHad 8 lgap (74110 to
than the area of a surface (1l Ib to 114b, 121b to

74228Pwith 3hbtHep oASHPhObecbh® npRe®é nidhber? AndREOBhilfRe of the gap

cores on the side of the one of the second magnetic

beﬂﬁ‘é&ﬁeﬂhé-se[:&{alﬁla%ﬁbtﬁ ﬁ%ﬂlg%g?cﬁf?%ﬁp% Qhc D&l Bl rﬁ?ﬁrc?l{!}aé' direction

nanufacturlng an armature I'sS 1 nventl on,

exfthdtd froftt REGine fcig{uﬂ?ﬁ%%@ %Eileotfo é}iaw{:ﬁcgﬁclfﬁﬂfggrnxgen si % r?é ttlll% second

armature, eac e out nes o Seco

- B ool Bl Pl Rt SRRl B LS H o P Pt e apagnetc

cor%fs (f ﬂetoslelgl? Tﬁl 1 m(ftlglctonﬁtﬁ rili‘l le ﬁclapa{b‘i' the one of the second magnetic

- members having a surface (7411a to 7422a) on the opposite side to one of the magnetic

cores on which the one of the second magnetic members is arranged, whose area is larger
than the area of a surface (111b to 114b, 121b to 124b, 131b to 134b) of the one of the
magnetic cores on the side of the one of the second magnetic members.

[0015]In a seventh aspect of the method of manufacturing an armature of this invention,

in the sixth aspect of the method of manufacturing an armature, each of the outlines of the

- second magnetic material plate (74) extends in'a direction inclined relative to the radial

 direction seen from the center of the second magnetic material plate.

[0016] In a first aspect of a method of manufacturing a motor of this invention, the
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25 [0016] In a first aspect of a nethod of

manuf acturing a notor of this invention, the 5 nethod
i ncl udes: the nethod of nmanufacturing an armature
according to the sixth or seventh aspect; and the
step of arranging magnets (6111 to 6114) to face the
second nmagnetic nenbers fromthe opposite side to the
nagnetic cores, the nagnets being rotatable about a

mletod! ingmdasithe h%a}oda&ioﬁﬁnﬁﬂﬁ@tuﬂﬂg Al &rffabire rélcéo?&)hﬁ aBthe sixth or
having a plurality of 5 magnetic poles facing t

sSRAMNESHERIBRY Hite ﬂ@;ﬂ%?raﬁaﬁ%lﬁé]mﬁ Fs4 11 b 1Nl Pd%e the second

second aspect of t’he net hod of acturing ‘a not

nﬁn%'?éti&' ehiBY nfrblﬁ Nhe tcﬁgo?{éeglﬁg do %e {%@?{% 'i:leeIE nﬂxl alga%nets being

or accor Ing to t I'rst aspec

RGO ercgueewzas@asvfé’%%%um o
) _ 22
me%ie%sc?paiehsieczr?a‘n‘@eE%c%aﬁta%a%a&ﬁcaaﬁgiwé ﬁé#btg%ea%r one

75
| @{9&{%? elnba SllSiEP“éi‘na qgg},tl t@ﬁ éﬂfﬁ %tr%én%f%%m%e Oﬁ@ﬁ%@w@mn the

ght h aspect of the netho

In_an ei
- m%’gﬁé PABAnpiaRyring 3 gotenperdine torhe fishowee: faﬁher inghudes the step of:

met.hod of manufacturing an armature according to the
coveting rackape of theunagnetic peles witbone of thirsiraggnstic mempers (751 to 754)
arranging a plate (611) on the opposite side to the
tooteee dhe setandnmagikcyic ohemhers 15 4khgneT422) domeshe¢ Bkt o6 the second
114, 121 to 124, 131 to 134; 31 to 36) to be rotatable

-mggretic nzembeoy, @chooneafitise (@) magretig mMdntbeemiavitigr g (51b to 754b)

[00191 In a ninth aspect of the nethod of
witte andthatane iofl theahirdmaBidiicen@hbébi s i nvention, in the
nmet hod of manufacturing an armature according to one
[0D1 8 J1@ ahigigth Aetiffith mbihbd Bfﬁﬁﬁufa@tuﬁh? Bn a8RRGSf ﬂsle ?nventmn

plate (61; 611) is made out of a nmagnetic naterial

thé 8RAUd dfMmandtfidh@aPSslan8E ABGaiRiH%e Rlurth aspect fu further 1ncludes

manuf acturing an armature of this~invention,

SIS R R A @gggr%f%ecmofme
o S U0 YAy LTI  h ar

e rad'&i)acgnrg%ﬁém%nduse% ln fromthe center of the

[0019]In a ninth aspect of the method of manufacturing an armature of this invention, in

- the method of manufacturing an armature according to one of the first to third, fifth and

eighth aspects, the plate (61; 611) is made out of a magnetic material.
{0020]1n a tenth aspect of the method of manufacturing an armature of this invention, in

the method of manufacturing an armature according to one of the third to seventh, eighth

and ninth aspects, each of the outlines of the magnetic material plate (71; 73) extends in a

direction inclined relative to the radial direction seen from the center of the magnetic

material plate.

[0021] In a third aspect of the method of manufacturing a motor of this invention, in the
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material plate. 25 [ 00211 In a third aspect of the
met hod of manufacturing a notor of this invention, in
the 6 nmethod of manufacturing a notor according to
the first or second aspect, each of the outlines of
the magnetic material plate (71; 73) extends in a
direction inclined relative to the radial direction
seen fromthe center of the magnetic material plate.

nfeBb2¢f inen@fadiatiid B @6PEGEcRiink 6 (ARHAADrOkcond aspect, each of the
manufacturing a notor of this invention, in 5 phe

oIS BE nimnetAbiFhNGaR 78 T%teﬁfeﬁdéﬁlcapﬁi‘ij%]c@igntiﬂclﬂltgg relative to
of the second to seventh, " eighth and tenth as pects,
(¥ radifl diRee1i0R i ol (RBHEAGH ME L& TRELLaI A" 41 MO T O
f he pects, the nethod

one O t irst to third as

[ Hr! rr i hg_m ts (621.t0 4;. .
LY o3 A LR 8 ¢ AE D ERHRT Mo Sipub ot fpvention, in

ite side.to the netic, cores, e magnets
e BRI thaficFine vt AT ERE Foshiing 56 oF B SEPRRGS sevent,
B 0] jrectjon 10,(91) apd_havi a plurality of
mﬁgén*‘élﬂﬁ%fﬂh GPREE St G }%‘&gt‘ﬂ%hcrc{] 28 IRg 2 FokIercsordingy tp one of
t 7122 731 to 736). [0023] In a fifth aspect of the
thﬁ&Fﬁo‘B ‘%‘fd ASPREI-othe lE‘Ffiﬂh‘@P[ nclydepihesfen ofi asrangipa magsats (6Rk to 624;
thod of manufacturing a notor according to the

Gﬁgt?r ) 49 frserthe dirstepgrctie Imeielers fionsthepopposite side &y thegmagnetic
each one of the nmagnetic poles with one of fourth

Cogfy thet nagneisnbring rqiFiahletaboutsa Ttatjon7ads (22; P24 alohg theacee direction
the first magnetic nenbers (7111 to 7122; 731 to 736)

(Ot} o having sploealivy of hmghéticsiolesfyciag it filsthagscticanahbaner111 to

of the fourth nmagnetic nenbers having a gap (72 Ib to
71224181 t62Z8b).t 0 724b) wi th another one of the fourth
magneti c nenbers. [00241 A nethod of manufacturing a

(0023} &5 & difthasspert difNiBe hatiddl 6F thAMERNSHE 4 fhotor of this invention, the
_characterized in that the notor nmanufactured by the

méBS OmBhu BRI RS WtbEbcBrdiR &Y thé g?lgg%?g%gg%ﬁﬁ} iﬁénlﬁ%é%fthe step

the first to sixth aspects 1S no

o Sy 28 O LA OO ol s g 2
72?#e ?{}:trogﬁ%l)]&{%):? g?evfnggm%ggétwn%ring%s ?’;1 lfl | 0 %tl 2213%'1 etE) i7%6) from the
side of the first magnetic members, each one of the fourth magnetic members having a
gap (721b to 724b; 721b to 724b) with another one of the fourth magnetic members.
{0024} A method of manufacturing a compressor according to this invention is
characterized in that the motor manufactured by the method of manufacturing a motor
according to one of the first to sixth aspects is mounted.

[0025]1n a first aspect of an armature according to this invention, the armature includes:

a magnetic material plate (71; 73) having a plurality of first magnetic members (7111 to

- 7122; 73.1 to 736) arranged circularly; a plurality of magnetic cores (111 to 114, 121 to

124, 131 to 134; 31 to 36); and coils (A1l to A13, B11 to B13; A31 to A36), wherein in

each one of the first magnetic members, one of the magnetic cores projecting toward the
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7122; 731 to 736) arranged circularly; a plurality of
magnetic cores (111 to 114, 121 to 124, 131 to 134;
31 to 36); and coils (Al to A13, Bll to Bl13; A31 to
A36), wherein in 25 each one of the first magnetic
menbers, one of the nmagnetic,cores projecting toward

the 7 opposite side to one direction (91) on a

surface of the one of the first magnetic nenbers,

opgisth sidat enesdirdetior ({17 bh hasutfacé/dARa ond 31 ehet firstidMmmetio Members,
the opposite side to one of the magnetic cores on

whithdtas taherface (21114 he 7$22u0 811 areg M¥da) @nnBEPHSsiteSside to one of the
arranged, whose area is larger than the area of a

mapesie estdroWhichlthk ®nk @f e §ocord h@agﬁetielﬁfeaabeﬂﬁi%aa&aﬁged, whose
134a; 5 3la to 36a) of the one of the magnetic cores

ol is B AR i 8 (i1 eyl f ;
o s 1 el 1 (DB PREISIE o 150

3BRLIRES oOfe Rk otflgﬁe {nh% ic -CUPE% NGHHE R 'Ufeﬂéé ons{ Qlﬁ%lg r?é?ti nc':lagnetic

outline of each gaps between the Tirs
r J { .heroin [recul ardirecti
e D B PR (713 B B B PPl Bl 8 of e fims
' nce, si of ~th netic teri.al_.plate, and
e RS B0 piting o6 S48 TS G pHTBefh iRt ogieg Thembers
| 0 the surface., 0261 I n a second aspect of the )
Rt AT IHE B ANPGRS G SRV e Brence side t
according to the first aspect further_ includes a plate
an quier grcpniegepes, sidg of dhe gygreticmaterigh plate. and ghe soily ar arranged
the opposite side to the one direction (91). [00271 In
argundthe magnatis coresralangdhasurlicer e according to this
i nvention, in the armature 15 according to the second
[983dcin atsheons) aspecti of the sewaiwt: Aeaynding do rthis eniaitiop) Gieearmature
(74) having a plurality of second magnetic nembers
ac¢itding todth¥ 4g) aspectfigthdr dichedsk ar plate €icholdharahgdded cover the
second magnetic nmenbers has a gap (741 |b to 7422b)

magnttic aned faert thaeppisité ide fahiovfle diggdAHL). menbers, the
outline of the gap between the second magnetic nenbers

{00 7dCRNA thitd agReh op tRedrmiatird a6ddr8ikab tHis'i86¢toN, in the armature
extends froman i nner circunferencé side to an outer

accllpdifif IS RTs8ERAGRpSH Afe Platelib g s§(§)91ﬁglﬁag%gfig tﬁ{ea'te{flsap'gfrafr%ra(z gjelé":wmg a

pl ate, the second nagnetic nateri

phtﬁ'%lﬁg SEE&%%(% ﬁ‘tpdgngtgc 4§1Q§1b55§g‘ﬂﬁtli 16 ﬁ?ﬁ)eeﬁra%gx} HQuddyHeadtfine of the
second magnetic members has a gap (7411b to 7422b) with another one of the second
magnetic members, the outline of the gap between the second magnetic members adjacent
to each other in a circular direction extends from an inner circumference side to an outer
circumference side of the second magnetic material plate, the second magnetic material
plate is arranged such that each of the magnetic cores (111 to 114, 121 to 124, 131 to 134)
is covered with the second magnetic members, and the area of a surface (7411a to 7422a)
on the opposite side to one of the magnetic cores covered by the one of the the second

magnetic members is larger than the area of a surface (111b to 114b, 121b to 124b, 131b

to 134b) of the one of the magnetic cores on the side of the one of the second magnetic
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is covered with the second magnetic nenbers, and the
area of a surface (7411 a to 7422a) on the opposite
side to one of the magnetic cores covered by the one
of the the second mmgnetic nmenbers is |arger than the
area of a surface (11 Ib to 1d4b, 121b to 124b, 131b
25 to 134b) of the one of the magnetic cores on the
side of the one of the second nagnetic 8 nenbers.
MPPRs]. In a fourth aspect of the armature according to
this invention, in the armature according to the

- {0028] Bspdatrth spedt offthd Aendout|dcb@8ingXb @NESnveMtidn, in the armature

direction inclined relative to the radial direction

as@eding @ et thRd QEPHCE leadlf oft the oSARRY dxRRA L] &irdRbE ihdMned relative
plate (74). 5 [0029] In a first aspect of a notor

t@ e QidihINGrebGorf fe oM BB bl ofFhdRlBhd | terh
armat ure ?ccor di ng 0t othet hci,f?la or thi%{?ra%]éﬁgg%a&rﬁ%ﬁgaﬁ%ml)'

(Bogt & 4 Gl hspt B3 otﬁpaﬁbg%g Ec:? Aoy v§%5n?:aﬁlrélh%? includes: the

axis (92; 92) "along the onef h|on ) _
oEARE RS INEC: el 55 S BSRREN SR E L) v
o M8 B 0P oS 19 62 o 28l b ranged

t he notor accordi tp this inventiqgn, the notor
o d B SashEfie ol RoPolte RETIRIBE do IhFRERTIP egres, and
hthird %ﬁgnet%c nmenber s %351 to 754), wherein each one
Bing fplurlity, et magnsye @eles Sacing b 8eFoRf mpeaeic wembere. ¢ hi r d
@ ngti c menbers (751 to 754) to face the second
39 tih @ speandasrect olithe magorrasponding torthis ieventiom thé motre according -
second magnetic nenbers, and each one of the third
torthe fiestiaspees rdudes gpluralityagl thitd rhigrietic Ttetibers (5 1bt154), wherein
anot her one of the third nagnetic nenbers. [0031] In a
eath pnhobihp emgnetic pdles mcoedrert withone bilieghirdmiabh@ic members (751 to
invention, the armature according to the first aspect

- 750t e the stootld snapnpli@hen(beisl)74al (arraer) £:6mbse side of the second

rootatabl e about a rotation axis (92) along the one

mafinete ie@ibefs) dd thidAS oPRRABIA traShdR homb&AS LANE
direction of -the magnetic coré%h(lll to 114, gap (751b to 754b)

will2dhotHed bnt 6f Ad4hirPhalRetidMemBdds [ 0032] In a sixth

aspect of the armature according to this invention, in
[bb1 PEABE HER aspect of the armature according to this invention, the armature

- according to the first aspect further includes a plate (611) arranged to be rotatable about a

rotation axis (92) along the one direction (91) on the opposite side to the one direction of
the magnetic cores (111 to 114, 121 to 124, 131 to 134; 31 to 36).
[0032] In a sixth aspect of the armature according to this invention, in the armature
according to the second or fifth aspect, the plate (611) is made out of a magnetic material.
[0033] In a seventh aspect of the armature according to this invention, the armature
includes: a plurality of magnetic cores (111 to 114, 121 to 124, 131 to 134; 31 to 36)
placed circularly on a surface (61a; 61a) of a plate (61; 61) to project toward one direction

side; a magnetic material plate (71; 73) having a plurality of first magnetic members
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according to the second or fifth aspect, the plate

(611) is nade out of a magnetic material. [0033] In a
seventh aspect of the armature according to this

invention, the armature includes: a plurality of

magnetic cores (111 to 114, 1£1 to 124, 131 to 134; 31

to 36) placed circularly on a surface (61 a; 6la) of

a plate (61; 61) to project toward one direction 25

(8ildep 7a2PEiab 786 rat@pedtirgllaty apd Loily 81 INRAVATE B 1 to Bi3; A3l
plurality of first magnetic nmenbers 9 (7111 to 7122,

 to AB6Y, Owhendh) i doflD aRaredrip6dl hAfuni th@ﬂﬂgﬁéﬁlclc%re(s@léngt e surface, the

Al3, Bl | to B13; A31 to A36), wheréin the coils are
naheofedteAhIOpINE bh&s @P@ﬁﬁéﬁ&lc‘:&fr@a‘sﬁ%c’tﬁg ohd ﬁlréé{fofnas‘f@e such that

the magnetic material plate covers the magnetic cor

eddhUPthd Bafi8ic dble8 &l doBred &ﬂﬁl %CJ}‘ tﬁ@ﬁ#st {nﬁgﬁ:éfi]lc %ﬁtﬁlbe?s, each one of

nagnetlc cores Is covere one

er sﬁh%%%gbﬁsf agéhsp%% ﬁlﬁ%&’]ﬁ%g %il? %) gfé%‘ﬁ)"PPOSite
Slmﬁ 05 0 45 WRRES bpeifty (ed Pu el st PR ABAchtt ,@%&S& Mmbers is
P icos 1 et Fhan e 85 b ke (hado T4 135t 1240, 131a

3 3 f the one of the rmgnetlc cores on the
1]33@ ota Pﬁ’%@ 29 RBthgroncrRt the magnetie geres pe tiesife ot therone of the first
one of the first nagnetlc menbers having a gap (711 Ib

-

- mﬂ@eﬁizﬂmﬂ e1p thezoms of sheyBpb pagnetic mpwbers having agiap R 1b to 7122b;

irst nmagnetic nmenbers, and the outline of each of
73t1ﬂ?é0 JapR) with erashertone of rthesﬁrshaggwlcanﬂnbﬁmrwdahh awtiing of each of
to each other extends froman inner circunference
the igafes hetween theifist magnaticthenbers edmoa toéach tharegieadd fom an inner
material plate. [0034] In an eighth aspect of the
cimnmi¢rance sidecto adion@r tivcunifesenicd ¥ia boif €, maghetid fratiaBpMfee
accordi ng to the seventh aspect, each of the outllnes

[6084h@s ah Bightidishedt tof I hrdgdthiReRcordhpl 16 Rk '11&‘»%&1911}111%6 armature
radial direction seen fromthe center of the second

acORARR! 1oC tHeBdeQEtRl asplAl @ach( St fthe7§ﬁthlljl[:§) Qdmhad th @ axmchgn inclined

aspect of the notor according to 'S 1 nvention
relam@f hB TAdist !
FRYClo BESAHSR oA IE ol T WAL R, i e
(7f|—;32 or second aspect; and nmagnets (621 to 624; 621
24) rotatable about a rotation axis

[0035] In a third aspect of the motor according to this invention, the motor includes:; the

- armature according to one of the first to eighth aspects or the motor according to the first

or second aspect; and magnets (621 to 624; 621 to 624) rotatable about a rotation axis

(92; 92) along the one direction (91), the magnets facing the first magnetic members

.(7111 to 7122; 731 to 736) from the opposite side to the magnetic cores, and having a

plurality of magnetic poles facing the first magnetic members.
[0036] In a fourth aspect of the motor according to this invention, the motor according
to the third aspect further includes a plurality of fourth magnetic members (721 to 724;

721 to 724), wherein each one of the magnetic poles is covered with one of the fourth
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20 (92; 92) along the one direction (91), the nmagnets
facing the first magnetic nenbers (7111 to 7122; 731

to 736) fromthe opposite side to the magnetic cores,

and having a plurality of magnetic poles facing the

first magnetic nenbers. [OOSQB In a fourth aspect of

the notor according to this invention, the notor

according to the third aspect further includes a

npignetd] inkmbat 16 Givetthe By MelchetidBRRAES ((TRLtd P1202431 1¢936) from
721 to 724), wherein each one of the magnetic poles is

the0sidy eth¥iitsd nRBRetRf mbhBerk QiH! '
face the fli rst Emag nI(Ielt [ Cern,engee?gﬂ%eﬁﬁ?ﬁ?g&d%%zrg?ﬁ%ggﬁ%e%ﬁms has

agaﬁmfmm%@ 7284 gerab) Whe aﬁbthésoﬂé%@a%gfogggﬁﬂgﬁég@bmaﬁgem.

each one o ourth” magneti c nenber gap

. 4Dq ' . .
S s LU
ShOF (G520 ASERSL AR b RS 6 [P i g 131

TR, i M A 17 o v n
SBATDS 4 B DR AL o AR A ot

lurality of first _mmgnetic nmenbers (7111 to 7122;

magnetic merleys (4 1a 718013 1domRo)isindp riepreomepr{sgmimagnets (621 to
624) rotatable about a rotation axis (92; 92) along a

624) reiatablsrabpuiia ratationrixin(92h 82 nelorse dizectond9i kin which detmagnetic
and a plurality of second nmagnetic nmenbers (721 to

copgsprojegi andé plurdily obsdeend snagnetior memgbets {72028 avherein the coils
magneti c cores along the surface, each of the nmagnetic

are errengedsarowndvthe echgnetidicérbe alonp she sEf0E! dach BEAREMAgRdtieBores is
the one direction side, each one of the first

covergd etithcthenfind) @iagnBdS membbis ffeee tHelohk diRcfiéh Ade28¢h drbleX the first
to 736a) on the opposite side to one of the magnetic

mEReRS bk 163 o Srfe0e7 a2 th 91524 38 1@7%‘9 Gn mﬁﬁé%te side to

is arranged, 15 whose area is larger than the area o

- ond oFYkd ﬁf&gnétfkjéo@est &n %t}ﬂ:%}l@ Jf%é‘ﬁfls@mzkgié@c h%nﬁ)%ﬁ&ai’s arranged,

3la to 3ba) of the one of the magnetic res on the
s A 908 0L Sy Lo MOTFHL TP o0k g 1
s1b 93005 B R mf ) D VI o g it e
merﬁ%)%?s?tﬂilecone of the first magnetic members having a gap (7111b to 7122b; 731b to
736b) with another one of the first magnetic members, the magnets face the first magnetic
members from the opposite side to the magnetic cores, and have a plurality of magnetic

poles facing the first magnetic members, and each one of the second magnetic members

covers one of the magnetic poles to face the first magnetic members from the side of the

first magnetic members, and has a gap (721b to 724b) with another one of the second

magnetic members,
{0038} In asixth aspect of the motor according to this invention, in the motor according

to the fifth aspect, the stator (63; 64) includes a first magnetic material plate (71; 73)
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menbers fromthe opposite side to the magnetic cores,
and have a plurality of magnetic 20 poles facing the
first nmagnetic nenbers, and each one of the second
magneti ¢ nenbers covers one of the magnetic poles to
face the first magnetic nenbers fromthe side of the
first magnetic nmenbers, and Has a gap (721b to 724b)
wi th anot her one of the second magnetic nenbers. '
' f | 0 S
hh RS 8. bl@alﬁ%%x@? Hﬁgxﬁetl% mg&g?%g&?ys%ﬁ gﬂ:zﬂ,e‘?ﬂ h ﬂggﬁ Arranged

i nvéenti on, t he not accor

SR3085 s 19 PRI el R 3 73280 75 PR o

' netic nber 7111.to 7122; 731 to 736) .
ﬁgﬁt ?ngf%agggm?ﬁ’?’%ﬁﬁ @W}ﬁ%gﬁﬁ TR IR S5 2 et G Cpperence side
aps.(7111b . to 7122b;. 731b to 736b) between the first
t"?ﬂg‘%}‘é{‘i‘:&f"%ﬁs § s joggﬁr#rs&%a%‘&&‘ﬁ 3t PG ends from
gﬁ éfggr circunference side to an outer circunference
5 % figvenily agpeptaghdie motast asepmiing ks iavengoroin the motor

a seventh aspect of the notor according to this

. BqCATANG fodhe sixth especteachrof the ewfideextensisting difextion inclined relative

aspect, each of the outlines extends in a direction

- toj the radind direetiont Yeor frotmothe hentemofi the fidkit merpnietnmateeial flaen(71; 73) in

the center of the first magnetic material plate (71;
thy gtator 63; Ak stat or (63; 64). [0040] In an eighth
aspect of the notor according to this invention, the

[9od@) Imaceighiihrgpect 0f the nidier fetardiheab 1158 VdRhHoR $REGbtor according
further includes a second nagnetic nmaterial plate (72)

tohtaw isbh tof Gsepérith akpdcy fathes 466108ks"RIB&IHdCmEBIERRT
to 724) arranged f():i rcul arly, v?;her ein tlﬁle outglliﬁﬁtéﬁggplate (72)

ha@ghthef plhkgite 3P Sseb il Bra t%zﬂﬁ)nbgﬁst mg td 84y E.[gs d circularly,

magnetic nenbers adjacént to eac r exte m

VR ST S, S 0,30, 20 B T G o

si de of the second magn

menbefs Qélj%é?lt ﬁ.‘(?] %?ﬁﬁe oﬁ% %;'&%nﬁ'? %‘8’{5& %rg?n(ﬂegic?rﬁlé&gqréﬁi{:%ide to an outer

I nventi-on, or “acc
e s A
y %"E‘ﬁt] ﬁg%tn%th%fspetclg-gf t eecr:zgort]gr arcrzggrrgi%gi t%) ﬂrlrlg tir%én%l)n,% ?ﬁeemtgtzrz f)J.ccording
to the eighth aspect, each of the outlines extends in a direction inclined relative to the
radial direction seen from the center of the second magnetic material plate (72) in the
rotor.

[0042] In a tenth aspect of tﬁe motor according to this invention, in the motor according
to the eighth or ninth aspect, an absolute value (| Ry - Ryo|; |Re - Ry |)ofa
difference between an outside diameter (R;O; Rso) of the first magnetic material plate (71;
73) and an outside diameter (Ry; Ry) of the second magnetic material plate (72) is
smaller than a distance (t1; t1) from a surface of the first magnetic material plate on the

side of the second magnetic members to the surface. -

[0043] In an eleventh aspect of the motor according to this invention, in the motor
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rotor. [0042] In a tenth aspect of the notor according

to this invention, in the notor according 20 to the

ei ghth or ninth aspect, an absolute value ( I Rso -

Rrol ; I Rso - Frol) of a difference between an

out si de di aneter (Rso; Rso) ?% the first magnetic

material plate (71; 73) and™an outside dianeter (Rro;

Rro) of the second magnetic material plate (72) is
acORlihElo thb8Rhéh FinsdtRBGRcH hd abdofite VEIRET ArSUrf age |of |Re - R
first magnetic material plate on the "side of thé

[SesON diffRGRE bhitvebR ﬁ?%ﬁt%'ﬁfeodi&ﬂ&ef’ gﬁsf)faﬁs ofthe [ﬂ}%ﬁﬁigﬂeﬂc material
an el eventh aspect of the notor acCording to this

lafavent i ' - 04 a ' &l.ght

Pl OE 18 & LIS M R PG 5t B bt ol lat plce

i aspect, u ue ! : .
L% Sy 1865 oL VPP SR S 3RS i

d oyt side dianeter (Rro: Rro) aof t second X
IRREREPs S5 31 P o AR fle B & S byedfoe.a Tiiifengts on the opposic
.%Ls&gnce 2; tZ? frogma surface of the second '
SIGHGHEE PEopdmagnetic memitess. e on the side of the first
%ﬁtlic menhers to a surface of the nmagnets on the
[5@% il twelh aspect 1l the dpelgr eerTeingctonthip drventigyoingthe motor
In a twelfth aspect of the notor according to this
acrerding: to ome of theraaghthrin Jeventiv ampeatisnap absolokrevabie ¢ hRsi - Rei | ; |
eighth to el eventh aspects, an absolute value (i Rsi -
RR 1 Rsi )-of Rrdifferencedbdtivesrean énsirdet diomateaiRi;rR4)dxf the first magnetic
dianeter (Ri; Rsi) of the first magnetic 10 materi al
mybadl pldtz 171;783) aad dndmsidandiadetei(RIeReY of( tRaisecoBdinagpbtic material
the second magnetic material plate (72; 72) is
platedV2;e72)t Rasmallef itigdnad dstdrict ; (t1;1 1) froaiadsusiaed a€ ehfirdt NBagnetic
first magnetic material plate on the side of the
mAetd) phtdBY ARtside JTERPRESHd RabiRicSHhRE o thOOBlce! N 2
thirteenth aspect of the noftor according to this
[oousENtd erhjrte@nﬁq%ﬁé@to?rthe [EHOE gé&)gdlfm% & s %vén'{l?n, in the motor
eighth to el eventh aspects, an absolUte val ue Rsi -
ik 1o It i i i b en an .
ik o gl obhs P o vchin ol M RSEIERCET 1E°0 15

_ RsigaF )%inlo?B ttt)ﬁla%fit?erg& ;beﬁgze a&Pﬂg il}??gc}eie&%igx?t%r | sg;rﬁsti)eorf t{leRi st magnetic

e secon rragnent

material plate (71; 73) and an inside diameter (Ry;; Ry) of the second magnetic material

plate (72; 72) is smaller than a distance (2; t2) from a surface of the second magnetic

- material plate on the side of the first magnetic members to a surface of the magnets on the

opposite side to the second magnetic members.

[0046] In a fourteenth aspect of the motor according to this invention, in the motor

- .according to one of the fifth to thirteenth aspects, a width (tssl; tssl) of the gaps (7111b to

7122b; 731b to 736b) between the first magnetic members (7111 to 7122; 731 to 736)
adjacent to each other is larger than twice a distance (§ ; § ) between surfaces of the first
magnetic members and the second magnetic members, the surfaces being closer ones to

each other,
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plate (72; 72) is smaller than a distance (t2; t2)
froma surface of the second nagnetic nmaterial plate
on the side of the first nagnetic nenbers to a surface
of the magnets on the opposite side to the second
magneti c nenbers. 20 [0046] Hg a fourteenth aspect of
the notor according to this invention, in the notor
according to one of the fifth to thirteenth aspects, a

0007 Yot & Siftechts dspec@loft ihe B80S abdokdink Botiis ; -
b to 736b)egetmg2% f%e first ﬁﬁgn%?%?oégﬁﬁégég%gi%gﬂmInmnr

a&@r&ﬂ%% of8br iR ABBNo f(agét@%]%@g&s,eé‘%dﬁt (?Iglgeifstgl? L7210 1o

than twi ce a di stance t ween sur

7%%5)%twé€ﬁ ebend R kK Eig n?é?l%err{' g] 23 %6 9@@3&'&?&%9&%@ %%célllcﬁher is larger

nbers, the surfac el ng cl oser on

: ﬂ%n%cg a st cgtqaéﬁ]sbelc\pee% Qlirffaéeeseoqlﬁﬂei ﬁrsé;P %%tg% ifé ng%xaelzﬁrn%%i%the second

according to Invent1on; 1
f.the fifth to.foyrteenth aspecis, a wdth
n%g?%%%?betr%g‘e aogs g #8561'?%5’6 (g"t%é"ern t he second
(mﬂggti C rr.et'me S év??Zl ftt?l8724 adj ag_ent to, each ot her
P LB SixteRuth asReet oot  apion @gcqrdipe yto fhis jgestion, in the motor

surfaces of the_first_nagnetic nenbers and the second
| a%o%@tqné ofhrfifilsto f%ﬂ%engwfﬂ)ﬁ%sa thiskpess dinadtay) of tesmagnets (621

eé%g ot her, BQO48] I'n a sixteenth aspect of the notor
o e%ertdil g @24) tmithe tiagation; isnlargen thanetwies erdistameof @i niy) between
to one of the fifth to fifteenth aspects, a thickness
sugfiapgs efjheofirst meagmetin etemlied? 171 t10t6 2422;6731 tc0 76@4xnd the second
the direction is larger than twice a distance (6 ; 8)
magneite giembstsr (AL s/ M 72 heo 724)sthe sadvet beingrelsbarones ®léhdh other.
to 7122; 731 to 736) and the second 10 magnetic
(0649 scniéssboactadiing Silthiintation Hab eheSiblop 6&rdifE Aone of the
cl oser ones to each other. [0049] A conpressor

firaicio Gtxtdenth dspedt RlounicdBateb®n has the nmotor according to
one of the first to sixteenth aspect nounted thereon.

Effects of the Invention 15 [00501 According to the
first aspect of the nethod of manufacturing an

EfRIcRRr i Emintiodi S i nvention, the coils are arranged
around the magnetic cores before covering the magnetic
[0050] According to the first aspect of the method of manufacturing an armature of this
invention, the coils are arranged around the magnetic cores before covering the magnetic
ccores with the first magnetic members. - Thus the coils are arranged easily. In addition,

the areas of surfaces of the first magnetic members on the opposite side to the maghetic

cores are larger than the areas of surfaces of the magnetic cores on the side of the first

. magnetic members. This allows most of magnetic flux to be introduced to the magnetic

cores.

[0051] According to the second aspect of the method of manufacturing an armature of
this invention, magnetic resistance increases in the gaps. This reduces the flow of
magnetic flux from one of the first magnetic members to another of the first magnetic -

members by a short circuit.
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cores with the first magnetic nenbers. Thus the coils
are arranged easily. In addition, the areas of
surfaces of the first magnetic nmenbers on the opposite.
side to the magnetic cores are larger than the areas
of surfaces of the magnetic ﬁ gres on the side of the
first 20 magnetic nenbers. I's all ows nost of

magnetic flux to be introduced to the nmagnetic cores.

[0652] 1A Lcpding td e t8rd Ped BF &i&%&ﬁ&?&f mQxﬁufﬁaﬁ‘qu&m af?f're or the
on gnet |

manufacturing an armature of this inventi

sé\%ﬁthsis?&ﬁ &f tHé%ﬁ%ﬁ?&[s i iGe@RASa Fx-ggﬁémrrﬁgtgﬁﬁfpaétg ﬁ}olded in one

| ow o rragnetl C rom one’ o

pﬁ@@gﬁd ort g(%?lgt%ef{mﬁ§yédq ?B%gtrzl% Rg}é%n GhLf tq( %ovcﬂgm trﬁ?gn&nc cores

AR oLl S B EBLAS g, o

terlal plate nol ded in one piece and t he
sfﬁ%@% gﬁ "oyed, and it is only required to cover

net C cores ith the rmgnetlc mat erial plate,
Mbﬁgfm ’?ﬂ/?"ﬂ@etfﬂ%‘%@ﬁi’ﬁ‘?ta‘tﬂtﬁ? sihosh fyganiifepturing amsarmature of
structure of the armature. [0053] According to the
thisjnyeniionswhen arpmeinga hiete va thesppesitasidge tothe age direction of the core,
arrrature of this invention, when arranging a plate on
the icaily grsonranged arpang ghe agentes eirescbafbrerarpingigethe plate.  Thus the
the coils are arranged around the nmagnetic cores
COMS f 3¢ earaa;ngg.hgamb’ t Ho plditien, thbusedshef safiades ff the first magnetic
arranged easily. In addition, the areas of surfaces of
merhber$ ionsthe wppositei gdel @ therfbmtm Rofedear®Paaoed than Shelreh® of cross
the magnetic cores are |larger than the areas of cross

sestingisiofrtbe afaghdti sRENE e H@ 66 tHRNikNRashddR MEmbRE This allows
first magnetic nenbers. This allows nost of nagnetic

mbdt W faghficl itk QGEUEE Gnit QILERE t&BAL %zﬁg‘heﬂ@ rc%?es Flﬁl}tﬁ&r 'magnetic
magneti c resistance Increases in the gaps. This

redi RS SRcrENEs fl QW megﬁ% 'Taﬁﬂﬂe'dﬁcé‘sltﬂé(ﬂg Jk\\%ﬂ{i’é )t‘ltup ®om one of the

flrst magneti c ers to anot her o

HE nlTRITRET aﬁgt%l%j(ﬁqgg firs ftnr gﬁ%tﬁ’ Jne l#{% gy 8%hort circuit.

Acc I‘gl ng to the aspec
U@fﬂﬂf Actthi ng% e ﬁ‘ﬁhrr%plécr:teof e meﬁlod of manufacturing an armature or the

~second aspect of the armature of this invention, the coils are prevented from falling off

the magnetic cores.

[0055] According to the six aspect of the method of manufacturing an armature or the
third aspect of the armature of this invention, the arcas of surfaces of the second magnetic
members on the opposite side to the magnetic cores are larger than the areas of surfaces
of the magnetic cores on the side of the second magnetic members. This allows most of
magnetic flux to be introduced to the magnetic cores. Further, magnetic resistance
increases in the gaps. This reduces the flow of magnetic flux from one of the second
magnetic members to another of the second magnetic members by a short circuit.

[0056] According to the seventh aspect of the method of manufacturing an armature or



10

15

20

23

second aspect of the armature of this invention, the
coils are prevented fromfalling off the magnetic
cores. [0055] According to the six aspect of the

nmet hod of manufacturing an arnature or the third
aspect of the armature of thjts i nvention, the areas of
surfaces of the second magnetic 20 nenbers on the
opposite side to the magnetic cores are |arger than
tht: fieirdrapcct of the Wiha&aesof@fis rhentmg 6@gg'i§%_ﬁ)@di@is ediutde
side of the second magnetic nenbers. This all ows nost

(@057 regaedding tB'th@(ﬁisPaé?_Sct o tcafMB6d of RahbiBctiBANE Mofor or the first

cores. Further, nagnetic resistance increases in the

aspeR of ) infotdreSUEESinkBfioh! Qx‘ggpgf ﬁ‘iﬁ%ﬂhg%gm !PH?é?rfg[ ﬁgﬁnoﬂﬂg rotor is

of the second magnetic nenbers t

inf6RRLY (JRED .a:!ggetﬁeém&[ §iﬁbc}ie %e&l?lﬁrt%la%éig %%rﬁ%%?&ﬂﬁ? Qliows the

Accordi-hg.to the seventh aspect o

rmature o s inve 8‘ggi ng torque is .
ct of the

oL

r d. . [,0057],. Accor di ng t he first. as

OB A epr ot G R h it b Rsthofd Etetorig b tor or the

~of the notgr of this jnvention, nost of nagnetic fl ux

sefqnd,GREFL A PR EIPTTOStBlS TPy RERFEE AT AR RaSHsgHE (7 dhe £aps.
gores viﬁ]@tﬁe second magnetic nmenbers. This allows the

Thes redyrest oYixoft magnstie flusr fopk ate of rthe iteipd magpeliq members to
coils, [0058] According to the second aspect of the

anpibet af thet thirdnmpgretiariembess iyt oshast cirpuit. shddtionallypanast of the
of the notor of this invention, magnetic resistance

. m : E:Hélﬁ‘r&r% f)é’]&tesﬁ?l%,lﬁ%?ﬁclfén%ﬁfﬁr) 6}#’500'1t he fourth aspect of
[

-magnetic Sy sflowing Higorg the maghefs sis rietdordieed tthahé Ingagnetic cores via the

magnetic flux fromone of the third magnetic nmenbers
setond magehe menibetd) end hbnrsehgneti of tenhagmetibyflux fdwing from the
circuit. Additionally, nost of the 10 magnetic fl ux

arthatossl 3gintrodmcidhe Megnginstic Sotedt ¥iodhe elird ondgheticageer This
cores via the second magnetic nmenbers, and conversely

indi@sés dveldfcieBg §ith€mblovx flowing fromthe armature
is introduced to the nagnetic cores via the third

T el o the
A g e 67 B8 1 A e o

thel f8h H?ﬂeepgf Bk ARRUAGE M iﬁgexﬁﬂ)n‘?‘y@l{vgﬁ %aﬁris driven easily by being
connected to the plate,

[0060] According to the ninth aspect of the method of manufacturing an armature or the
sixth aspect of the armature of this invention, the plate functions as a yoke. This
increases drive efficiency or drive output of 2 motor when the armature manufactured by
this manufacturing method is applied to the motor.

[0061] According to the tenth aspect of the method of manufacturing an armature, the
third aspect of the method of manufacturing a motor or the eighth aspect of the armature
of this invention, cogging torque is reduced.

[0062] According to the fourth aspect of the method of manufacturing a motor or the

tthird aspect of the motor of this invention, most of magnetic flux flowing from the rotor is
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15 the fifth aspect of the armature of this invention,

a driven part is driven easily by being connected to

the plate. [0060] According to the ninth aspect of the

nmet hod of manufacturing an arnmature or the sixth

aspect of the armature of thijg invention, the plate
functions as a yoke. This increases drive efficiency

or drive output of a notor when the arnmature

imterrinbed tolrtkel nipgnetROcdrbs iaralng ffieat mbpRgic MERBEs] SThis allows the
applied to the notor. [00611 According to the tenth

nagpetid flof totRdnteBinkedlefbitichBnwd @elcdilé.ng an armature, the
third aspect of the nmethod of nanufacturing a notor or

{ 666391 bt RSB eRd fifh adpBE: FHERIIBd 0P InahilfaStutiRY 8 Bidi&or the third
cogging torque is reduced. [0062] According to the

aspee Er)]f’ tIRSB6GE 0P fhil Iﬂ%eﬁﬁ&ﬁlqgaéfeti@&gtﬁﬁ:% q%l%lig%eg i Rhe® baps. This

or the 25 third aspect of the notor o

rédmf@ﬂ% 916\1116&91?2{ nr (')c dﬁ%gﬁ'g{ng&}efclﬁﬁe fol rr? ]::tricorrr?e}n%grs t?] gnother of

rotor 1Is he magneti c Cores via t

o TR Ao TRIRR oDy b ARG Pl o

According.to the fift spect of the method af )
68 FoROe ot taR SR oo, fe S iperesofia th first magneti

rm%or of ,this i riventi on, magneti ¢ resi stance_increases )
MEMbERSe 2G4 Ronversgl mest, ofy thee Magpeic gy Bewinggfiem ther pypature is
. fromgne of the fourth nagnetic nenbers to anot her of )
mfrﬂg“‘feél}P the magnstie peressiaghe sousth megneie mesbesy tThis increases drive

Addi tionally, nost of the magnetic flux flow ng from
cifigisnemeiibe s0tar. i nt r oduced to the nmagnetic cores via

the first magnetic nenbers, and conversely nost of

10064 hettgverding fo the nidtind ofmanefrctuting arcvatpaessor @& the compressor of

i ntroduced to the nagnetic cores via the fourth

- thisdgvattion, anefibgerat afdibe likecae bs esmgressed effifierfyf i ci ency

of the notor. [0064] According to the nethod of

(a8} adcordingg ta ROMRE a§RRt 0f'thd AENAGFPEEESO iInvehtiod, thé areas of
invention, a refrigerant and the |ike can be

suEfaemRr &5 &8 il inh BB thambdr? WSthe AHPOLIE H8e tP tHeNGafidimt cores are

aspect of the armature of this invention, the areas o
larger than the areas of cross sections of the magnetic cores on the side of the first.

magnetic members. This allows most of magnetic flux to be introduced to the magnetic

‘cores. In addition, a magnetic material plate molded in one piece and the like can be

employed, thus simplifying the manufacturing steps and the structure of the armature.
[0066] According to the fifth aspect of the motor of this invention, the first magnetic
members cover the magnetic cores, and the areas of the first magnetic members on the
opposite side to the magnetic cores are larger than the areas of the magnetic cores on the
side of the first magnetic members. Thus the coils do not lie off or fall off at least from
the side covered with the first magnetic members. Further, magnetic resistance
increases in the gaps. This reduées the flow of magnetic flux from one of the magnetic

-members to another .of the magnetic members by a short circuit both in the stator and
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surfaces of the first magnetic nmenbers on the opposite

side to the magnetic cores are 15 |larger than the

areas of cross sections of the magnetic cores on the

side of the first magnetic nmenbers. This all ows nost

of magnetic flux to be introgquced to the magnetic

cores. In addition, a nagnetic nmaterial plate nolded

in one piece and the |like can be enployed, thus
redpirp | The yiinagmpgreeticamerinbers wan nigiredwp sman dbftthe redgnetid diue flowing
of the armature. [0066] According to the fifth aspect
from theemapgnerto dfie tlapseticnoeey, ia@d cohVesdy €t sedb@helaigtetiROnembers
menbers cover the magnetic cores, and the areas of the

cdd instodmmgnedtiof the raghaioNut MIBwinPReSI he sttdteol e thi@nets.  This
magnetic cores are larger than the areas of the

irmmtdrﬁe@mcﬂaﬁcﬁafﬂﬁenot&de of the first magnetic
menbers. Thus the coils do not lie off or fall off at

S {17751 | Acrc@f&in% tEQhé kideh & Y& ro?ﬁme%&lﬁr Bmisfﬂl{;élttioﬂ}igﬁlﬁél.ﬁne‘fic material

menbers. Further, magnetic resistance | ncreases

. plEi!EemglfﬁQat? in A 1ﬁétflglgd:§§a frlrléken%am Qé"’?lgl[)gﬁgz? ﬁcgtrthg 1‘ﬁfr%tEﬁ(;lagnreﬁcr:nmaﬁtenai

one O e nm ers

. L t ci it both in the stat
pBRIAGE U RRIRFES e RISl g £ ooth 1 the stater
(DR E AU aTeTh i asER T Cih aSpeiof o obara s iigntion, cogeing

' second .magneti c nmenbers can introduce nost of the
MG KA ux flowing fromthe stator to the magnets
Bi i ncreases drjve efficiency of the notor. 5 ) ]
[ﬁ @ﬁccmfei%ﬁgbﬂlt%e% ok the mefaref thisfinyentiopas wagnstic material
this invention, a magnetic materi al | ate nolded in
plaaeqldedda oan aiech and iheelikeegsniis compp r therseednd rhagrstic material
magnetic material plate, thus sinplifying the
plae.ries mplitying the stmetatewnfehe fo@@68] According to the
seventh or ninth aspect of the notor of this
[06%0dn ticcording ag dhentpnilt aspeeteoi the bRetCEfthis ifvdnfih Ihe magnetic flux
According to the eighth aspect of the notor of this

- geheraied biyalle maghetig Bkdsds FRdvekited lfronP atvihg®) 46Kkhri £ir&f€in the stator

pi ece and the |ike can be enployed for the second
vidnhg Bgiel EirdtMfBehdd sid® bR firktsorstisRlatdrMl Pt he

structure of the rotor.
[0071] According to the eleventh aspect of the motor of this invention, the magnetic flux
generated by the magnets is prevented from flowing by a short circuit in the rotor via the

outer circumference side of the second magnetic material plate,

[0072] According to the twelfth aspect of the motor of this invention, the magnetic flux -

. generated by the magnetic cores is prevented from flowing by a short circuit in the stator

via the inner circumference side of the first magnetic material plate.

[0073] According to the thirteenth aspect of the motor of this invention, the magnetic
flux generated by the magnets is prevented from flowing by a short circuit in the rotor via
the inner circumference side of the second magnetic material plate. |

[0074] According to the fourteenth aspect of the motor of this invention, the magnetic
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[0070] According to the tenth aspect of the notor of
this invention, the nmagnetic flux generated by the
magnetic cores is prevented fromflow ng by a short
circuit in the stator 15 via the outer circunference
side of the first nmagnetic erial plate. [ 00711
According to the el eventh agg ct of the notor of this
invention, the magnetic flux generated by the magnets

flu ip peveRte® droni BAn IsR-BEcRedSh dht oFithE st mdinéfemembers to
rotor via the outer circunference side of the second

alSEEekA the @B{)@ﬁéﬁkerpﬂhé‘ﬁ?ﬂ nld ?ﬂgt?c] mARGA% dhiaerk B éalaﬁ other

twel fth aspect of the noto hi's 1 nvention,

qukb@orﬁl? Q‘lfga%ﬂtﬁ a%‘%/e%go of@qﬁ'ﬁ%ﬁ&nﬁ% ?[?e Ilnggnetic flux

-prevent ed | ow ng Circul
is l%'irﬁ{ted Yﬂoﬁlt é?iﬁ%lsﬂ rgﬁlfe[ﬁgﬁz}%r enggo Idsf?égl{do&?iﬁ%em members to

gnetic
t he tor of

ah i EERE BT benhe bl d BlaBhor i mithis hOSER! oot pffr.
f hort th th
M‘ﬁ@ %?CPE@.%% o i St 3%#%” b e Qnesftiof s acion, 1he magnetic

ﬂmaterl al B E]ge 25 [0074] According to the fourteenth
WY jgeRerale by e FraeRsts B prevenied Romrsinghsharhircwiech befeen gnagnets
%]pux is prevented from bei ng short-circuited from one
© famee pagngtic palpnae the eestthereefnot her via the gaps
&0 V\fen the fi rst magnetl c nenbers adjacent to each
et Thpgoms] otherconjeitn deatures andfadventegastofabppesensfintdnéion will
nmotor of this invention, the magnetic flux is
baspme enre dpfarent fven tg fslimwh}gosletaﬂlﬂd tedtriptiomwhiee talken il eonjunction
second magnetic nmenbers to 5 another via the gaps
witke theesecomprmyigahadingagnet i ¢ nenbers adjacent to each
other. [0076] According to the sixteenth aspect of the
notor of this invention, the magnetic flux generated
by the magnets is prevented from being short-circuited

B@ﬁ‘tﬂ@@ﬁpﬂ@gﬂqjlﬁm,@s the sane magnetic pole via the
si de surfaces thereof [0077] These and ot her objects,

[ﬁ)@% }J [Iqrérel]qg g g@lq:g e nt &fheﬁlla a@f;yqﬁﬁ&fanhg ¥ g{eé%dgi%lgedggclrlbed ina

beco romt oW n

ﬁrgtgﬁgfehgagﬁgo en, taken in conj unct| on wth the
2 .

conmpanyi ng drawi ngs.
[Fig. 2] is a perspective view schematically illustrating a motor described in a

second preferred embodiment.
[Fig. 3] is a side view schematically illustrating a motor,
[Fig. 4] is a perspective view schematically illustrating the stator 63 described
in a third preferred embodiment.
[Fig. 5] is a side view schematically illustratiﬁg a motor.
[Fig. 6] is a plan view schematically illustrating a magnetic material plate 73,
[Fig. 7] is a plan view schematically illustrating a magnetic material plafe 72.
[Fig. 8] is a plan view schematically illustrating the magnetic material plate 72.

[Fig. 9] is a perspective view schematically illustrating a stator 65 described in
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Brief Description of Drawings [0078] [Fig. 1] is a
perspective view schematically illustrating a stator
63 described in a 15 first preferred enbodi nent.
[Fig. 2] is a perspective view schematically
illustrating a notor describg in a second preferred
enbodinment. [Fig. 3] is a side view schematically
illustrating a notor. [Fig. 4] is a perspective view

a feiimtfeeall bibbdilidat rating the stator 63 described 20
inathird preferred enbodinment. [Fig. 5] is a side

vi ew SERensiisG e eét{vl:- %&R\F f!:th%ﬁg.n@alﬁqlgﬁrﬁg{‘rg h?not@r] I's a

pl an vi ew sthe ustrati

nat e;fﬂ[?‘ gt g:lf & }g%ﬂase’:{;t&\@ Hew glhérﬁati%aﬁ' ﬁﬂlsﬁf{ltﬁl\g 1110t(1r dtescrlbed ina

sche rating a nagne

a plan view scherratl cally
ﬁﬁﬁpref%r’?éc?eml% %mrragnetl c material plate 72. 25 [Fig.

ectjve caII [ lustrating a
st alt or[%ég?g@g@rsf Vdev?'”ﬁ’ @au%?ifghll‘?tf?uﬁ :"%‘Hl’JIZd N
SChemiFI 91 ol rbimeRti s g erBlElY Rrtgting astae 6 described in

erspective view schematically illustrating a notor
5%@&’?’%@%%‘ badingept.t h preferred enbodi ment. 5 [Fig.

12] is a side view schematically illustrating a notor.
[ Fi g. KB} 14)ds a sislevigyesshematicallyillestiating o imuddr y
illustrating a stator 66 described in a sixth
pr ef efFigd1 Embo gerspertive yiemgschdmhti¢adly allsstrdéng a swound iron core.
scherratically illustrating a notor. [Fig. 15] is a
per sp¢Eigi V& iv b perspehiesraicivasahémyatidally sHusabiinga anvivatsdliron core.
iron core. 10 [Fig. 16] is a perspective view
schemfFige 811y a ictdsstsdotiandl Rievasdhafiafisdl BAllLgtRfing @k@mpressor
[Fig. 17] is a cross-sectional view schenmatically

i || usyFigt 181Gs & cFREBBSRA View schematically illustrating a compressor.

[Fig. 19} is a cross-sectional view schematically illustrating a compressor.

Best Modes for Carrying Out the Invention
[0079] First Preferred Embodiment
Fig. 1 schematically illustrates a stator 63 according to this embodiment. It is

shown as disassembled along a prescribed direction 91. The stator 63 includes a core

631, coils A1l to Al13 and B11 to B13, and a magnetic material plate 71.

[0080] The core 631 includes a plate 61 and a plurality of magnetic cores 111 to 114,
121 to 124, and 131 to 134. The plate 61 has a surface 61la, and is vertical to the
prescribed direction 91. The plurality of magnetic cores 111 to 114, 121 to 124, and 131
to 134 are arranged circularly in this order on the surface 61a, each projecting along the
prescribed direction 91.

[0081] In Fig. 1, the core 631 further includes step portions 115, 116, 125, 126, 135, and
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[Fig. 18] is a cross-sectional view schematically
illustrating a conpressor. [Fig. 19} is a
cross-sectional view schematically illustrating a
conpressor. 15 Best Mdes for Carrying Qut the

I nvention [0079] First Prefgﬁred Enbodi ment Fig. 1
schematically illustrates a ator 63 according to
this enbodinent. It is shown as disassenbled along a

- 1B62SThé heg bl&i@ﬁtilgnissgﬂmséff&?edst)@twéén G InhefleSoft G491 Gind the

631, coils 1 to A13 and Bl11l to B13, and a mmgnetic

niHEhetd 8dre P13t ﬁngp ljche &P}IJ Ep%ﬁ%?}l 1181 BeSRER RS ?na'g_ﬂi%hcu?(grg 1@% agd the

plfate 61 and a ura nmagneti c cores

e R R

R N R R L S

order on t syrface 61.a, ea projecting.along the, X
m&#&%& ?06%&52 iat“gctI“F Sipeetic serer B%BI‘?ﬁpje‘FthveH-g. , Stgm gortion 135 1s
co%()e ggl further includes step portions 115, 116, 125, )
Pqsjigoned hetwesp thegagnetig corpHd | gind theyapgnei cared 32 gand the step portion
i tioned between the magnetic core 111 and the
! pe1cthe gragnaticcore hd mﬁgthgt@gnﬁvrqomlﬁfﬂ 1Gpedtvalen

ihe gagneti c_core 112 and the nmagnetic core 113,
QW83 e dnjeged of therstep perionp bt 1,i1d6, 1225126 136sindi I3Aetdp surfaces 115a,
between the magnetic core 121 and the magnetic core

- 11622 1250 8260 &3 51, epd p3dat drothe pPoditetsidecto thdrsurfacent@m etel aoser to the

core 122 and the magnetic core 123, respectively. The
plateepl fmnt toprsuifatesi Bl laposl 14apneta het1Bes narkihe3 Ime@n€34aCare of the
core 131 and the magnetic core 132, and the step

- mpgietic @Ores 136 tdEt4)@en 1d 24, rRANST i€ 1 3P thkIppadied dideto the surface

magnetic core 133, respectively. [0082] In each of the
6lst ep portions 115, 116, 125, 126, 135, and 136, top
surfaces 115a, 116a, 125a, 126a, 135a, and 136a on

- [ldos3 ms&&lék%%l%eg%fsgﬁiﬁ%lg{%? L ?61?3[2' Pz}s‘;ﬁit%gh H86 in the

10 plate 61 than t

e At 240 B ARG SRS s

po§it$ﬁs.t o the surface

[0084] The step portions 115, 116, 125, 126, 135, and 136 may be made out of a
magnetic material, or may be made out of a non-magnetic material.

[0085] The coils A1l to Al3 and B11 to B13 are arranged on the aforementioned core

631 as indicated below.

- [0086] The coil A11 is arranged to surround the magnetic cores 111 to 113 together, the

coil Al2is arrariged to surround the magnetic cores 121 to 123 together, and the coil A13
is arranged to surround the magnetic cores 131 to 133 together. The coils All to Al3
are all arranged along the surface 61a.

[0087] The coil B11 is arranged to surround the magnetic cores 123, 124 and 131

together, the coil B12 is arranged to surround the magnetic cores 133, 134 and 111
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61 a. [0083 ] It is desirable to arrange the step
portions 115, 116, 125, 126, 135, and 136 in the node
descri bed above so that coils described later will be
arranged easily to desired 15 positions. [0084] The
step portions 115, 116, 125, ,126, 135, and 136 may be
made out of a magnetic mat ef al, or may be nmade out
of a non-magnetic material. [0085] The coils Al | to
toddthenndd idlcoll BO3 Blarainsd & 5aRERd B naPetic cores 113, 114 and 121
aforementioned core 631 as indicated bel ow. 20 [0086]
tokB@e£Oi | Al is arranged to surround the magnetic
cores 111 to 113 together, the <coil Al2 is arranged

fovs8 Yk gﬂ‘gl?%lﬁ ﬂ;g%ﬂ@ 1 Go 2AREEach ot tllieocoh%gixdltlﬁ%gige&ay be wound

and the c I's arranged to. surroun

o0 B kS SRR B D L o

o e Rl "Bl SR SRR defodbrcghed plove. The

rranged to sutround_t he tic.cores 133, 134 and
1A ooy e Y e e dde B POISB BBt o
@@ éfﬁ@d the magnetic cores 113, 114 and 121 _

B 1 arrqusomat ¥hihacoiliel g A Heanddd | to 13 s dishalated winding.
each of the coils Al to Al3 may be wound around the
Theagrangemertovith distribtedrydeding d¢ dévimbleaipothet megnasigciiuxogenerated

the coils All to A13 5 wound in advance may be fit
dogpnef notiecablipinelide ademeorincarhponentie descri bed above.
The latter case is shown in Fig. 1. The sanme hol ds
[0890) Mee coils AIB to K3 Md1B11 [tOTRI] mihite adhadgédyesntroafided by
the coils Al 1 to A13 and Bl | to B13 is distributed
insulatokisn g This Biveidardeforgatiem andvbidakslieSsf the whitel Al ndiAIG ail B11 to
desirable in that magnetic flux generated does not
B1mo;esalﬁ%?lﬂbm Netdebl @ppliddafo ™Rl 6oiROAPPRISM 13 hAd [FQ9R BIbBE Also,
coils | to A13 and Bl1l1l to B13 mamy be individually

insuliioR U8 BRekrdd between the coils A11 to A13, B11 to B13 and the magnetic cores

111 to 114, 121 to 124, 131 to 134, as well as between each of the coils.

[0091] A round line or a rectangular line may be employed for the coils A1l to A13 and
Bil to B13. It is particularly desirable to employ a rectangular line in terms of
improving the space fﬁctor compared with a round line, thus reducing the size of the
stator. A rectangular line is also desirable in terms of reducing the influence of skin
effect.

[0092] Because a side of the magnetic cores 111 to 114, 121 to 124, and 131 to 134

- having the same shape in the axial direction on the opposite side to the plate 61 is open,

the coils All to Al3 and B11 to B13 can be arranged easily on the core 631. It is
particularly easy to fit the coils A1l to Al3 and Bll to B13 wound in advance in

prescribed shape onto the magnetic cores 111 to 114, 121 to 124, and 131 to 134, making

it possible to employ a rectangular shape.
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insulators. This avoids deformati on and breakage of
the coils AIl to A13 and Bll1 to B13 resulting from
stress applied to the coils All to Al3 and BlIl to B13.
Also, insulation is ensured between the coils Al to
'Al13, Bl11 to B13 and the magng,T;i c cores 111 to 114,
121 to 124, 131 to 134, as well as between each of the
coils. 15 [0091 ] Around line or a rectangular |ine

- feop3peNenpihe yegnEsy mhﬂéﬁalgﬂétbs}'l% brrhnfhe@is adighe BYdrite@ below on
B13. It is particularly desirable to enploy a

tHeQbk@HOUbR HidH e icBild &1 1M %o Af13 AnAEAVioNE1 4 R&eIRRE %{rﬁneged. The

factor conpared with a round |ine, thus reducing

nﬁtkﬁ&ic%&t&l‘f‘zﬁ r?la% a! E;rﬁ)%eﬁ‘ rﬁ'gg&ét?ﬁg@{::ﬁé 6? %ﬂﬁ&gsﬁagga!ng?m%x% fr?r example,

désirable I1n terns o

58 ) 3930l BRSPS TR %5 B

%ﬁﬁﬁ shape in the axial direction on the opposite side
P¥G the plate 61 is open, the coils All to Al3 and B

3 _can be arranged_easily on the core 631. It is
L%?ﬁ’? ] Tt HAEEE Tagena) PIAR 74 RS R PRt gh irpigmagnstia femiets 7111 to
B13 wpund i n advance in _prescribed shape onto the
7 gar'i’é'lpg%gj @&L@@Pyl@lthtsd)r‘i%ﬂndl@fht%ei’ﬁ Ahe Hysh mpgneticgngrghers 7111
meking 25 it possible to enploy a rectangul ar shape.
107122 hapon ofhgaps 711 Hetondlgak with apgther oag ofithgtfisstrmagnstic members.
arranged in a node described bel ow on the core 631 on
Mars snecifisallys ghe dirsl thagnetip\t®tesiali 7181 has the BapF 11 Al avitheits adjacent
arranged. The magnetic material plate 71 is fixed
firfsi magnetic onathal irl@. 6Bhe first tivigaetar mambensetitl 2 th G122 have the gaps
exanple, wth high stability because the core 631 is
7ldRk &t @122bninrths sarhdfghivhe hERige!,ithe oafliae ioflkachSofith@kgps 7111b to
71. [0094] The magnetic material plate 71 has a
71kbifegiehdly aldhg fthe ddidrRiieetdnCsd¥R Rsth thef ddnter 6F thé etic material
arranged circularly in this order, and each one of the
platt7st magnetic nenbers 7111 to 7122 has one of gaps
7111 b to 7122b with another one of the first nagnetic
- P, I ot .
[089918The ma;%@ﬁ@ﬁﬁféﬁ 1hS ¥ c}h/ef%hge 1{/‘#,@‘1{; t@@lggg“ fo 114,121 to 124,

mat eri al 111 has the gap j acen

- and 131 to 134 from the opposite side to the surface 61a. At this time, the first magnetic

members 7111 to 7114, 7115 to 7118, and 7119 to 7122 cover the magnetic cores 111 to

- 114,121 to 124, and 131 to 134, respectively.

20

25

[0096] In each one of the first magnetic members 7111 to 7114, 7115 to 7118, and 7119
to 7122, the area of surfaces 7111a to 7114a, 7115ato 7118a, and 7119a to 7122a on the
opposite side to one of the magnetic cores 111 to 114, 121 to 124, and 131 to 134 on
which the one of the first magnetic members is arranged is larger than the area of the top

surfaces 111ato 114a, 121a to 124a, and 131a to 134a of the one of the magnetic cores.

~ [0097] Fig. 2 is a perspective view of the stator 63 manufactured in this manner. Fig.

3 is a side view of the same. Figs. 2 and 3 also show a rotor, which will be described in

a second preferred embodiment.
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10 first magnetic material 7112. The first magnetic

menbers 7112 to 7122 have the gaps 7112b to 7122b in

the sane fashion. In Fig. 1, the outline of each of

the gaps 7111b to 7122b extends al ong the radi al

direction seen fromthe centzg of the magnetic

material plate 71. [0095] THe magnetic material plate

71 covers the magnetic cores 111 to 114, 121 to 124,

16098 dAdcdRding td 8t eifueReABRRSIE &ta9h:063 URIB&I above, the coils

surface 6la. At this tine, the first magnetic nenbers

A1 A1B &l o 1HB 40 a&ﬁged ﬁ'B&lJ%?ﬂ%ﬁ&éﬁé&ngYfgo i€ 121 10

magnetic cores 111 to 121 to
g ISEREEL K0 sy Qe g6 G871 P U9, 1AL g ama 1
' B o) A% AaRE bSO 4 A3 € and L iGiana 22
Th& BESAN A0S TR S HIE ombe aituard Sl mmgnet | o

UL R odsdh R o i Sofies T s 1 1a8 0 HiGa, ok 71200

1033 e S Pipacis e ThCL @ BAldy 7565 eriAdg A0 AL AIZ2 e

this manner. Fig. 3 is a side view of the sane. Figs.

largen handheprens oftibovtap susfeens, 1 hdmite A 19w, 12 1o ¢ iR4acadbbllaito 134a of
25 a second preferred enbodi nent. 23 [0098] According

the gnagpetia earbn il e tBgdRditnd 2¢hend i3t or 1848 mdsmectingded This allows
above, the coils Al to Al13 and 1311 to B13 are

megt 0f ngguetar o Helistrodmgeadtd theanagnstid ddres 0111641141 221 10124, and
124, and 131 to 134 before covering the nagnetic cores

13114 184 114, 121 to 124, and 131 to 134 with the first
magneti c nenbers 7111 to 7114, 7115 to 7118, and 7119
[0n00 )7 FaiPtherS nidpnstid Rexigtatice Sin®ldasdsOinthe3 tg@ﬁéd 7B 1bltd 91843  This

can be arranged easily. [0099] In addition, the areas

- redifced iR ot bRGRBneALIIAHEA ofiblftBhe filst %#%%60731%@%?‘?1?(1) to 7122

7119a to 7122a of the first magnetic ers

to 4dokHer 0¥%H85ﬁl%plgl c H%%eg%%g% g}](l)or?gif%ﬁar e larger than

the areas o top sur to 114a, 12la to

[éﬁﬁf] I\/Po'ﬂgovlet?: 58 tﬁeostz?tgrd'&: %Ianufactured by the technique described above, the
magnetic material plate 71, namely, the first magnetic members 7111 to 7114, 7115 to
7118, and 7119 to 7122 cover the magnetic cores 111 to 114, 121 to 124, and 131 to 134,
and the areas of the surfaces 7111a to 7114a, 7115a to 7118a, and 7119a to 7122a of the
first magnetic members are larger than the areas of the top surfaces 111a to 114a, 121a to

124a, and 131a to 134a of the magnetic cores, respectively. Thus the coils B11 to B13

does not lie off or fall off at least from the side covered with the magnetic material plate

71.

[0102] Second Preferred Embodiment

Figs. 2 and 3 are schematic perspective view and side view of a motor
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the magnetic cores 111 to 114, 121 to 124, and 131 to
134, respectively. This allows 10 nost of magnetic
flux to be introduced to the magnetic cores 111 to
114, 121 to 124, and 131 to 134. [01001 Furt her,
magneti c resistance increases in the gaps 7111b to
7122b. This reduces the fl ok of magnetic flux from
one of the first magnetic nmenbers 7111 to 7122 to
her . . i . r h . .
oS Sy pSolel MBS AR Ao Y O Ghined n e i

p@&%@&ﬁw&ﬁﬁ%@ﬁ(ﬁggwgfgpni que descri bed above, the

magnet | c e 71, nanely, the first magnetic
TBIERY" Pl Mk 18 s, {30y 7 1ot 0 193, o magnetic
Al BIa 73, B FyigET Gads Fiable Gbpatosdoiaron e OF along the

first netic nmerhers are | arger than the areas of
P‘E"rﬁ@%ﬂé&%’%ﬁ%@eswﬁa grrppged 1@ face| the mnagpetigmatezial platey7! from the.
131, a t0o 134a of the magnetic cores, respectively.
ORfAsYe sife tebe PPl to B 13 does not lie off or fall

_ ﬁ;&{oé?t | east fromthe side covered with the nmagnetic

i Hie pagaets 627 10 634are 2iramessionh ke of dd saltrath 6ot the side

25 Figs. 2 and 3 are schenmatic perspective view and

- ofs thee magaeticomateriabtphate 221, tacfaoe dhagmagnetibi materiloglaneml. More

This notor includes the stator 63 explained in the

spietifisslly, phefreagned €2ibasli6@® ndachrithva o etaghet@lpole DBk Tde of the

rotor 31 includes a substrate 62, magnets 621 to 624,

magiktia maGralt plte Mh} efithakhedlpalaeitiés of ThegHbShdla! ®afZnd Between
rotatabl e about a rotation axis 92 along the 5

. adpicRBChhBRE. dIThe ¢btoP Fotftds whBH nhaindfid AR g&etr'cﬁe(i 8¢ jﬁldete ﬁtgtgr 63 acts

magnetic material plate 71 fromthe opposite Si

ori A8 gt 68110 §23104] The magnets 621 to 624 are
arranged on a surface of the substrate 62 on the side

[@f03an ﬁ@ﬁ&m?@%ﬁf a[iglg{e?%l. k?abgarpér}rali{yooff f3tifth }nha%netic members 721

magnetic nateri a
to 724 arranged circularly in this order, and each one of the fourth magnetic members 721

t0-724 has one of gaps 721b to 724b with another one of the fourth magnetic members.
More specifically, the fourth magnetic material 721 has the gap 721b with its adjacent
fourth magnetic material 722. The fourth magﬁetic members 722 to 724 have the gaps
722b to 724b in the same fashion.

[0106] The magnetic material plate 72 covers the magnets 621 to 624 from the opposite

-side to the substrate 62, to face the magnetic material plate 71 with gaps between them.

More specifically, the fourth magnetic members 721 to 724 cover the magnets 621 to 624,
respectively.

[0107] Because the magnets 621 to 624 exhibit a plurality of magnetic poles facing the
first magnetic members 7111 to 7122, it can be understood that, with respect to each one

of the magnetic poles, one of the fourth magnetic members 721 to 724 covers the one of




specifically, the magnets 621 to 624 each have a
magneti c pole on the side of the 10 nagnetic nateri al
plate 71, with the polarities of nmagnetic poles
varyi ng between adjacent nmagnets. The rotor rotates
when magnetic flux generated_by the stator 63 acts on
the magnets 621 to 624. [010§ The magnetic materi al
plate 72 has a plurality of fourth nagnetic nenbers

the2rhagriefic plfs BORPIRG e D iR Ihghdlictdi : |
eachg ongfofsthe fourtCh magnet | cgﬁrfdglﬁb%rgbé;gz?ﬁlltga?gz’%&face the

fida $n &i&ﬁefﬁ@eﬁ@??ﬁ#& 46> 724b wi th another one of the
fourth magnetic nmenbers. More specifically, the fourth

t) ' 7, : 12 i th it
O AGRLEboe EfE KRB o Koy o, ot of
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63t dianditiontd BREREHE I0F %%{,?fotﬁé %ﬁ%@t}% gllg]og

RUEE TN R R ST -,

j i gl pl 71 with b h
RBLRSpLt TS £ PPt TRt H g aer e Hisllows P maggetic fux
724 cqver the. ts 621 to 624 tively.
ot o st agadt &1 42075 auBBILEDE L 3

lurality of nmagnetic poles facing the first magnetic
-~ ﬁ%ﬂ%gr%ﬂéi

n 1with the agorementenedbmagmetier mateod! phéd 72widvering the
respect to each one 25 of the nagnetic poles, one of
megrnstst ther How wé grrpnictic foxtbyrasshiot citamit7it 4edived fiont twe ofithe fourth
of 25 the magnetic poles fromthe side of the first
‘maghghie miembren®2l to 724 1o otk 26¥, the dodrde magh@ic khémbérs in the rotor.
magneti ¢ nenbers 7111 to 7122. [0108] According to the
Thig ishiue toien inegabE ingagdrietic fEr incd s e 2861 72100 §24PDSA d@itionally,
magnetic flux flowng fromthe rotor 1s introduced to

mbshef RGRGhEGC 80X FRowldlfrb@ tﬂéﬂ;agllél&élsz Ptd &4%¢ fntro@llﬁgedlt\gl I:'t}ée stator

to 134 via the magnetic material plate 71, nane
0

y,
and 7119 to 7122 This al Tons flow 'flﬁé’(‘ﬁtg%}'%té’r@ 18

mﬂé(gl:til%%% {oglﬁg gna%&é’ﬂs 28 l6¥4 LR &l %acg%éics ifaleridl Iglgte%? n&idly, via the

- fourth magnetic members 721 to 724. - This increases drive efficiency of the motor.

[0110] Instead of covering the magnets 621 to 624 with the magnetic material plate 72,
each of the fourth magnetic members 721 to 724 may cover each of the magnets 621 to
624, respectively, for example, or parts of the fourth magnetic members 721 to 724
molded in one piece may cover the magnets 621 to 624, for example.
- [0111] Nevertheless, it-is desirable to employ the magnetic material plate 72 when
covering. the magnets 621 to 624 with the fourth magnetic members 721 to 724,
respectively, in terms of molding the magnetic material plate 72 in one piece, for example,
thus simplifying the manufactufing steps and the structure of the motor.

{0112] It is desirable that the plate 61 and the substrate 62 be made out of a magnetic

material in terms of functioning as yokes to increase drive efficiency or drive output of
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[01091 Further, with the aforenenti oned nagnetic
material plate 72 covering the nmagnets, the flow of
magnetic flux by a short circuit is reduced from one
of the fourth 10 nagnetic nenbers 721 to 724 to
anot her of the fourth magnetic nmenbers in the rotor.
This is due to an increase iff magneti c resistance in
the gaps 721b to 724b. Additionally, nost of the
theegeeki ¢ flux flowing fromthe magnets 621 to 624 is
introduced to the stator 63 as nentioned above, and
e tig. £ L NgeLr t af or
2b Plg]”ﬁ?én gjhgl& I(%e g?&'ﬁ@ rhfﬁelflzhui)é e ;g%at fgfr é;gg]séllﬂgra%h@, ron loss,

3is intro 0 the magnets

RADAG-TRRAL I Bl TR o bR (8, (8 reason
¥ f .t 0 | d. of ing.. .
NS R 0o A TE 8 403 Ao i e PO e B il bt

v&éﬁte 72, _each of the fourth magnetjc menbers 721 to

VPSP Srep s g ERneRied By the giielps ogoticluges gply a small amount of

hrespectively, for exanple, or parts_of the fourth ]
FREPRL PRMRBYIREEy SO eRidycrront doss sl nAsthavhsnetbe ratgy rotates in
cover the magnets 621 to 624, for exanple. 20 [0111]

sygehopizapr 8dth 4 otationganaanatic Seldzenpmptedyat theostatemfis thy steresis loss
material plate 72 when covering, the magnets 621 to

bgped onp tfindamentad gemponeatefshitaotatiohs meagngde fidd 7@kduced.
respectively, in ternms of nolding the magnetic
kit &1 i Bie rotaatdeed Aoti hmve neinplude ahe Substras FApbethe stbutigte 62 and the
sinplifying the manufacturing steps and the structure

megnetinemamtial plafe072.2] Inl $uch astes i d@ikd-shapbatmddaet ﬁiagﬁ&iz@cl with a
and the substrate 62 be made out of a nmagnetic 5

plortier bBapeticeolds Ay balBaplogad & &%}%\fé‘ﬁﬁeﬁ@ of THe&b@ts 621 to
drive efficiency or drive output of 26 the notor. .

6440118k i i i€bbiRk ai f i

deNBIN M Bs tha k n‘fag‘?i@ﬁrlrcg H)ﬁ%%/ aieeré)gﬁgél Y 6w lﬁ%%ngtlc flux

the substrate 62, iron | oss, urrent

o O LR RS oF n RRel By LRSI P fabb e 0,

PSP o bl D B g PR o 1

su@@%ﬁ%&oﬁ%ﬁ%ﬁdﬁ@ %@P %pnltaqsss?szg%ggd Aot er:r%cr)] Ol‘ll Se’:Sside of the
stator, for example, to generate reluctance torque by the magnetic flux flowing from the
stator.

[0116]Nevertheless, it is desirable to arrange the magnets 621 to 624 on the substrate 62
in the rotor in terms of the following respects. Namely, even when a magnetic material
is employed for the substrate 62, a magnetic field generated by the magnets 621 to 624
saturates the magnetic flux inside the substrate 62 to reduce a variation in the magnetic-
flux inside the substrate 62 generated by a harmonic component of the magnetic flux
generated by the stator 63, thereby reducing iron loss of the substrate 62. Also, high

torque is generated by a permanent magnet, increasing the torque constant and reducing

copper loss.
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synchroni zation with a rotational nmagnetic field
generated at the stator 63, hysteresis | oss based on
a-fundanental conponent of that rotational magnetic
field is reduced. [0114] The rotor does not have to
i nclude the substrate 62, or ghe substrate 62 and the
10 magnetic nmaterial plate 7_3. I n such cases, a
di sc-shaped magnet magnetized with a plurality of
magneti c poles may be enpl oyed for exanple instead of
the magnets 621 to 624. In magnetizing this magnet,
{bE 7TeuRed p&fgg&h%@;d?nérﬁr med to flow magnetic fl ux

t

only froma surface o is magnet on the side of the

Lo TR AP A B SRS s o 1

S RS R] élPrel%?%oé{l‘e’%cﬁ%e@ﬁs&ﬁlﬂlﬂZthVs“ é%?%ff?‘f" ipgfides a core
PP Rl AS A e Se B GRS B 78] “Nover  nel ose. i ¢

i i.rable to. arrange the magnets 621 to 624 on the
- g@t}gi r "e"oéezﬁafﬁmi s MstRietei®] qndyaplugiity pempgngtisvioses 31 to 36.

espects. mely, even when a magnetic material 20 is
The Bl & heb i TS 0o andeiseyertienl i ghe prasciibed] direction 91, The
generated by the magnets 621 to 624 saturates the

- Plfspdine ot magndiie qoresi Hetot MHearsudrsnged eiredanyin Sdugeleron the surface

variation in the magnetic flux inside the substrate

blgpeashipseigeting dbyngahd preswitied dirootion@nt of the magnetic

flux_ generated by the stator 63, thereby reducing
0189 MBssodf At his mrenged atoandZhe Alagaetiché@h 31 tz06rUe i srface 61a.
generated by a pernmanent nagnet, increasing the torque

 TheoosilsaAB2 an dA I aigCarfidhge® araiQEPBE thaEStic %31_{63[2%}’307]36 in the same

Third Preferred Enbodinent Fig. 4 schematically
fasHibust rates a stator 64 according to this enbodi nent.
It is shown as disassenbled along the prescribed

[0iz2@r 1k Q‘i‘a:%l-ngAt_sﬁg %og.';n %@P% @l6! Ofch P8R &ils 93[% tg?%%éay be wound

.coils A31 to , a magnetic materr al

arduhl 1B mg%ﬁetgcoéo‘f'e 8 the ho&d M@éﬁéc{]gbogg,%reeagﬁ of B &ils A1l to Al3

plurality of magnetic cores

wound in advance may be fit onto the magnetic core in thesmode described above. The
latter case is shown in Fig, 4.

[0121] As explained in the first preferred embodiment, the coils A31 to A36 may be

~ individually surrounded by insulators. Also, a rectangular line may be employed for the

coils A31 to A36,

[0122] The magnetic material plate 73 has a plurality of first magnetic members 731 to
736 arranged circularly in this order, and each one of the first magnetic members 731 to
736 has one of gaps 731b to 736b with another one of the first magnetic members. More
specifically, the first magnetic material 731 has the gap 731b with its adjacent first
magnetic material 732. The first magnetic members 732 to 736 have the gaps 732b to

736b in the same fashion. In Fig. 4, the outline of each of the gaps 731b to 736b extends
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The plate 61 has the surface 6la, and is vertical to
the prescribed direction 91. The plurality of
magnetic cores 31 to 36 are arranged circularly in
this order on the surface 61 a, each projecting al ong
the prescribed direction 91. ,10 [0119] The coil A3l is
arranged around the magnetic core 31 along the surface
61 a. The coils A32 to A36 are arranged around the

alomg tied tadiaCdifeetoBech Trodb theltehR o SR agh i thaBriall ik 63.
In arranging the coils A31 to A36, each of the coils

R3] oTi3 Magietic RRatweM NWlate 308 s 8 frﬂy%eﬁ& 'cSre§ @rl eto' 3"5 from the

t he node descri bed above, or each o coi |

ofgotite SRleViB Wsﬁrfhc@%‘l@ncgt gﬁé’auﬁﬁz et %@Pfq‘ﬁgtéﬁ H@&BS‘E I7‘31 to 736

core in the node descri boveé. ter case

Cmmrﬁekg@lﬁ%orgﬁﬁg%lﬁg‘é /%R ained in the first

preferr col'l"'s A31 to A36 may be

VAT S0 A ol B 5010 £ iy s s 1
P ofitg P8t 98 B e Ag e Fares 51 T 56 05 3 f one of e
ﬁ?# an ed C|r ggﬁélﬁ in % iyg&gggg nd each OQ§§§5152336a(a

31b to 7%25 wi th anot her one of the flrst magne
FRFEMUmeRyh o4 is agfdpdiegtediin kig. # hecapsy s surfagg de ilsChxdden by the coil
naterlal 731 has the gap 731b with its adjacent first
Afbigtidbe enaefithe magnatgzcoreel foi Hsen thagivlstdf shevBrab eragn@@amenmbers
to 736 have the gaps 732b to 25 736b in the sane
7X48fB6GN. In Fig. 4, the outline of each of the gaps
731b to 736b extends 28 along the radial direction
[9427] Fig is hesideeriterof die tiver rhgratfactural @rthsl maindt.e Fig. 5 also
73. [0123] The magnetic material plate 73 covers the
shorevg aedtor; witishewilBle dedcidibed laem t he  opposite side to the
surface 6la. At this time, the first magnetic nenbers

[0326} A\céd@ingCtoMBE tddhfiqiB FB&LlRg 4RE Sfitos b4t Asc3Bsed above, the same
respectively. 5 [0124] I n each one of the first

effeBE NEn be BYHRRES aé Sthold of He {thiEr H3CBxNhinSH MihARES1irsE IReferred

embodiment.

- [0127] A motor can be formed with the stator 64 in the same fashion as the second

preferred embodiment (Fig. 2). More specifically, as illustrated in Fig. 5, a rotor is
arranged on the stator from the opposite side to the plate 61, to face the magnetic material
plate 73.

[0128] According to the technique regarding this motor, the same effects can be
obtained as those of the motor explained in the second preferred embodiment.
[0129] It is desirable that the outlines of the gaps 731b to 736b of the magnetic material
plate 73 be inclined relative to the radial direction seen from the center of the magnetic
material plate 73 in terms of reducing cogging torque. Fig. 6 illustrates its specific

mode.
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to 736a on the opposite side to one of the magnetic
cores 31 to 36 on which the one of the first nmagnetic
nmenbers is arranged is larger than the area of
surfaces 3la to 36a (a reference nuneral 34 is not
~indicated in Fig. 4 because g surface 34a is hidden by
the coil A31) of the one of the magnetic cores 31 to
36 on the side of the first magnetic nmenbers 10 731
- [0130BFig[ © semdficaly Hlvstatas ShedRapiediv 10htefifleplfeat0sechdrom the
manufactured in this manner. Fig. 5 also shows a
o PRI siddVY 18O mghétidddreeBIGHiYeed Fidb&howk Qh%@&tieﬁ%qg&' td¥eard one

to the technique regarding the stator 64 discusse

- eriRPR of tRE SRR & 8 Ghiser %ﬁ?ﬁgﬁ:{&ﬁ& ideed rﬂge'rsrrn%%%?l? SrQefterial plate

the stator 63 explained in Irst pre

723099 dFEHon iﬁ%g fowed H?'ans er &8 72% ﬁigthgg%)o#gbb E)%eg rom ‘éh& center

stator 64 I n the sane I on a

OB o i 2 SR o T

g sit,g,Si.de to the ate 61, .to face the magnetic,
GRERGR P12 8 % sOucieioBiepS slifecipf spal g g Reposte side to the
techni que, re di t hi tor, the sape effects_can
el oty AL S Hsems ol & Tibe v peamidd i 50
oln%Hpr_ef erred, enbodi nent. [0129] It is desirable,
- [DRAEY CrBeipe fempe s tafucet i thgsame fashiongn fhremagietic meaterial plate 71
magnetic material plate 73 be inclined relative to

- explyined dnithg firnt aad seeomd quelprred embodicentsrieinchfing ike outlines of its

magnetic material plate 73 in terns of reducing
gappghilhdgo f62%ue. Fig. 6 illustrates its specific 25
node. 29 [0130] Fig. 6 schematically illustrates the
[At3pdeln anynafithe imitorp HiatessdBatsweit s desiratie thaothpasilines of the gaps
side to the magnetic cores 31 to 36. Fig. 6 shows a

- 72db ne Gedlp of T2 kaghaivametefifieplan 88k @iortheinghied/@ive to the

on the inner circunference side of the magnetic

radi®lt @iéotibn Ned: Sfronf Sthe aRBte? offi the GhhdHetid I8AGi410MBEI73 B8 terms of
ot her end 7322 of the gap 732b, seen fromthe center

-reducing cogging torque. Figs. 7 and 8 illustrate its specific mode.

- [0133] Figs. 7 and 8 schematically illustrate the magnetic material plate 72 seen from

the opposite side to the magnets 621 to 624. Fig. 7 shows a direction 7211a toward one

end 7211 of the gap 721b on the inner circumference side of the magnetic material plate

72, and a direction 7212a toward the other end 7212 of the gap 721b, seen from the center

of the magnetic material plate 72. The direction 7212a forms an angle of 15° with the
direction 7211a in a counterclockwise direction seen from the opposite side to the
mégnets 621 to 624. The same holds for the gaps 722b to 724b.

[0134] Fig. 8 shows, with respect to one side 7213 of the outline of the gap 721b, a
direction 7215a toward one end 7215 on the inner circumference side of the magnetic
material plate 72, and a direction 7216a toward the other end 7216, seen from the center

of the magnetic material plate 72. In addition, with respect to the other side 7214 of the
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5 of the magnetic material plate 73. The direction
7322a fornms an angle of 15 with the direction 7321a
in a counterclockw se direction seen fromthe opposite
side to the magnetic cores 31 to 36. The sane hol ds
for the gaps 731b, and 733b P 736b. [01311 Coggi ng
torque is reduced in the sa fashion in the magnetic
material plate 71 explained in the first and second

Rligd e3fr g SRPOiBERL §irkYiohN i e of. i -
10 gaps S S OBER S 10012%%7% ﬁ‘“"’aﬁtﬁ@ o ehd "PA70bn! HR  inner

citthB AR AGd5ia0 BY Bhe I'n% E ?r?a?é azl‘lﬁllzﬁe yhatadt Dair Q&fok'm?a ward the

the gaps 721b t gnetic mat er ial

othé &la T8, Lh WorPhe! Akt BE Gﬁ‘é@f% if ool g fza%'eashown The

direction seen fromthe cen

SEFS A il @fo;‘ag@%% TR
[ 0133] Fi .
Sl B o o R G R S i o

S|detoth ets 621 tq 624, Fig sovvsa
- fogps %‘b??%ﬁogb{fa‘%gi Eﬁ’sﬂg?‘am&r?@ls% Hy2 ‘712&1@”16? direriogap Thegame holds

hﬁ?the i nner circunference side of the magnetic
forfhe gapsy2 ta7e4b.72 and a direction 7212a toward the
end 7212 of the gap 721b, seen fromthe center

[81135t bisiigsirable to widensthe avidthl afteectvof the papsdi2i b ox 724b shadaan Figs.
forms an angle of 15 with the 20 direction 721l1a in a

7 aguhing pmnoafidosusingdhe megnetin fhem the oentéruf thpmagietie nsingteers 721
to the nagnets 621 to 624. The sane holds for the

to Japs T2bidto of thétpapf DAIBAD 724y .cald be aderstowd bhar esde€drmed by a
to one side 7213 of the outline of the gap 721b, a

cenier dat i70097 21 %k Ubv@iols TOESLAA] 72184, Ondt ) RehtBNBhe 7220a of the
circunference side of the magnetic material plate 72,

direstibns 70 7L81d TN 842 1ﬁﬂnélgm@rtﬁlste{ﬁg1e%a%£se§rtﬂe m& of ﬁﬁ%ﬁps 721b

fromthe center 25 of the magnefic naterial plate

mpgldichdean, T lde7214of
tot he]ﬁ%(g)lle&%egt I %t‘% léf?"sh%gggé‘@’f%% Igﬁrgegtl on 7217a

[@%r W14 %Lﬁﬁllg refit Zna?&ialtl Bfalté ?Q %&Wr? i er S@%?Ye%l t((j)r the stator

the nagnetl nater J f
721
64 %a&%% Itnﬁé?e%g tn?a'%cgnal eq];cf Z& elgqvg{l g €1§ Zr%gﬁ d§, rg{%ﬁ ﬁgor tHe rotor, the

1n011nat10n of the outlines of the gaps 721b to 724b relative to the outlines of the gaps

~ 731b to 736b is greater than that when the outlines of the gaps of one of the magnetic

material plates 72 and 73 are along the radjal direction.

[0137] More specifically, when the magnetic material plate 72 shown in Fig. 7 is
employed, with the direction 7211a and the direction 7321a being aligned seen from the
direction of the axis 92, the direction 7212a and the direction 7322a form an angle of 30°
seen from the direction of the axis 92. When the magnetic material plate 72 shown in

Fig. 8 is employed, with the direction 7217a and the direction 7321a being aligned seen

- from the direction of the axis 92, the direction 7218a and the direction 7322a form an

angle of 30° seen from the direction of the axis 92.




direction 7215a fornms an angle of 15 with the
direction 7216a in a counterclockwi se 5 direction seen
fromthe opposite side to the nagnets 621 to 624, and
the direction 7217a forns an angle of 15 with the
direction 7218a in a clockmn§g direction. The sane
holds for the gaps 722b to 4b. [0135) It is
desirable to widen the width of each of the gaps 721 b
{0138]4Dhsh eoppirigntofgue $n the fncddidis Jurkiier bIIBEL. Of f ocusi ng

the magnetic flux on the center of the nagnetic

fremde} sin/ddy 0 thed ?@@rredT%%dﬁhéthfthh@edﬁé’tPo%ﬂ%ﬂp H8thods of

724b can be understood as an angle fornmed by a cen er

center | Tne 7220a of ect1 ons 7 an
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721b |ncreases s shown as
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t hat ,when the outlines of the gaps of one of th
M 124 tar 24 18hdo t1AG, and 31 1o 36
radi al direction. [01371 More specifically, when the
alpag) et sustapub b i dn t£9¢ aoering siepovhe first Riagnetic insmbe 7111 to 7122
q% oyed, with the direction 7211a and the direction
ami3/3 40 736 novealtheymeghetioenrek ldinte hEd, 181 ted24,ds a6 184end 31 to 36
axis 92, the direction 7212a and the direction 7322a
frémortine @poailbg:kidac wfth80nfwe 6ba hfiantht hearberreat sty of the
axis 92. Wien the magnetic material plate 72 shown in
[Bi140] 8nstendesfloosanh, theinkdanthe cetes 61 toN14/A27a0 a4l nlde 31 to 134
direction 7321a being aligned seen fromthe direction

with tHehBa@etis nSerial B@atéj 71 86 ieOiatbr 48 28R o et hRGhdtR members

7322a forman 25 angle of 30 seen fromthe direction

719 tb he18%i $5 8271181 and 9111?8&) 7§ gxiaylccgﬂgfnéh@g f ?hﬁé%‘ﬁagl{éuk REres 111

motor i$ further feduce

toPI18f 9Rf1 &g BAPAdh "Bt & ﬁ?#’sregfe%‘ﬁ%lg?egm LGB! grog%ts of the first

magnetic members 7111 to 7122 molded in one piece may cover the magnetic cores 111

to 114, 121 to 124, and 131 to 134, for example. The same holds for the stator 64.

[0141] Nevertheless, it is desirable to employ the magnetic material plate 71 when
covering the magnetic cores 111 to 114, 121 to 124, and 131 to 134 with the first

magnetic members 7111 to 7114, 7115 to 7118, and 7119 to 7122, respectively, in terms

- of molding the magnetic material plate 71 in one piece, for example, thus simplifying the

- manufacturing steps and the structure of the stator 63. The same holds for the magnetic

material plate 73.

[0142) Fourth Preferred Embodiment
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manuf acturing the stators 63 and 64 can be understood
as follows. That is, these manufacturing nethods

i ncl ude an arrangenent step and a covering step. In
the 5 arrangenent step, on the cores 631 and 641
having at | east one of the netic cores 111 to 114,
121 to 124, 131 to 134, and to 36 arranged to
project toward one direction side on the surface 6la

of t heF%lsatsaaeﬁﬂaﬁcéll}ei11f&9&At§s £idiot 85 %&&rdiﬁé Jo bifis gﬂﬁodi%%%. It is

A3l to 6 are arranged around the nmagnétic cores

sh&wr &¢t disdsedmbled !tl%lﬁﬁ tlg%%regcqibégﬁire&% 9;11 e ?f}t(r)@#.ﬁoﬁgludes a core

the surtface 61la. covering step, the

Rk I 10 and 731 to 736 cover
i hle mgn%ogi?gqgé‘?éxé%ﬁibﬁéqﬁ?‘ 121 to 124, 131 to 134,

0017 (38 o4t AL APRSSHLS Sheid Qe S 362 By of

o1 TR e g e Pt 7

hthe s%&&or 63, each of thg first magnetic nenbers ‘
195 4 Prpufr pirygture;tp) tiap gt they Brst prgferyed) ombedinenb angdyis yewienl to the
.eacquf_the magnetic cores 111 15 to 114, 121 to 124,
Picaerbed flirg§iondd. respectively, for exanple, or parts of
he iirst magneti c menbers 7111 to 7122 nol ded in one
tﬁ ldd& Theymagneés catnd Lingepiects on eshdacel of the fitst irbgneticafategal 7111
124, and 131 to 134, for exanple. The sane holds for

towiaed e appesite dide t§ Oieqirpsciibod dirbtlondd, The iascadd sher subface 7111a of

to enploy the magnetic material plate 71 when

the dirgirmagpetib enateriph 61 i £ onahesppdkite tsile kd 4he hdgnétie do2d 111 is larger
and 131 to 134 with the first 20 magnetic nenbers 7111

thtuo thelateh ofthd brok®setdidf 1 1 2 ethe &8s teRtidd 221a 1s8RBRA A ¥R ¥ because
interns of nolding the magnetic material plate 71 in

thefRstih@gRtic hdtertd NP @nd tYFaghdR! ddidy 119 atd 8hown as disassembled
manuf acturing steps and the structure of the stator

| al% thENSreS@IFRd Rl ed8od @rl? g?%%&%& gof@atl f '39 | thE: sgtl.iee gf the first

25 [0142] Fourth Prefer odi ment
m ﬁgﬁ{r?%eg%j il lustrates a stator 65 according to
thi s empodi i

ment. It is shown as disassenbl ed al ong the

[R5 thp %‘Fag%latrice %r'egri 1%11'0 ﬁﬁ? lﬂ % clr24,6 gnci Tg { lfg %%4 %Is%o;r)r%ject on

 surfaces of the first magnetic members 7112 to 7114, 7115 to 7118, and 7119 to 7122,

.- respectively, toward the opposite side to the prescribed direction 91. The surfaces 7112a

to 7114a, 7115a to 7118a, and 7119a to 7122a on the opposite side to the magnetic cores
112 to 114, 121 to 124, and 131 to 134, respecﬁvely, are larger than the areas of the cross
sections 112a to 114a, 121a to 124a, and 131a to 134a of the magnetic cores on the side
of the first magnetic members. |

[0146] The coils B11 to B13 are arranged on the core 651 from the opposite side to the
prescribed direction 91, namely, the opposite side to the magnetic material plate 71 with
respect to the magnetic cores, and then the coils A1l to A13 are arranged.

[0147] More specifically, the coil B11 is arranged to surround the magnetic cores 123, .
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651, and the coils Al | to A13 and Bll to B13. [0143]
The core 651 includes the magnetic material plate 71
and the plurality of 5 magnetic cores 111 to 114, 121
to 124, and 131 to 134. The magnetic material plate 71
has a simlar structure to thgt of the first preferred
enbodi nent, and is vertical £d the prescri bed
direction 91. [0144] The nmagnetic core 111 projects on
124 shd s hi ] ' jal (o) d
13 Rygethel, iR bdil B2 TRARG1LE (TR RS e fbbned U133, 134

t he opposite side to the prescri ectio

oL ER Qe SR B gl SO OTAL pIBARR s 10, 1

mﬁpﬁﬁtaé%hﬁs | arger than the area of the cross section
" T 1a”(the cross section 11 la is shown in Fig. 9

fi.rst_ _magnetic erial 7111 a t
RASRLTRS bIR4SB B R i et e T Lioglg tospther, the
ribed direction,91) of the magnetic¢ _core 111 on .
ol £Efsseecd foctrmp it (e fnaghedq rimarripdnd fagether ppd the coil AL3
. [014%nghe nagg tic cores 112 to 114, 121 to 124, and
is paTnged thTRRED UjsBpaetic 975 a1 fadad tegetone Tho ails A1l to A3
netic nmenbers 7112 to 7114, 7115 to 7118, and 7119

“5?1711@2‘3,13 gre 8 apenged) ajong thoavidceh of o fsfimagnelicimetmbers 7111 to
the prescribed direction 91. The surfaces 7112a to
713497 5 19 715% apd 771984 7188d 7119a to 7122a on the

opposite side to the magnetic cores 112 to 114, 121

(06490 Zhe aoils ¥811 too Al34ndrREbec tBdeingy ber ®rdngeddy donsloying the
the areas of the cross 20 sections 112a to 114a, 121la
winding 2etatheafitting 3ofl eoiisowbiath ifadtdite rROMBEfiedChY @R Akt preferred
the side of the first magnetic nmenbers. [0146] The

entbodimser® 1Thd Rtt8r dede ArsBowh ifRRed, on the core 651 from
the opposite side to the prescribed direction 91,

[025E] Yn 4dARIPPRAS I dofls A D€ td 0a I GndBF e LBl indivi
plate 71 mﬁ?ﬁp respe%t to the nagnet?g %gégg?ﬁghgéﬁﬁgﬁmuﬂw

Sufr&ﬁld'éeiﬂysiﬂle'{;la{cir% Qs %%‘1@%{%{%&&%8 deml?ogxr[q%'té%ld M)lrogmil r%iene: or a

specifically, e Coi 'S arrange 0 surroun
Dr@%g s 131 together, the coil
reBl ﬁéhg??%ﬁg%&*ﬁ%”@ﬁﬁ?%%%%°?ﬁ%‘ﬁﬁ%netic cores 133,

[681] According to the technique regarding the stator 65 discussed above, most of

magnetic flux can be introduced to the magnetic cores 111 to 114, 121 to 124, and 131 to
134, and the flow of magnetic flux by a short circuit is prevented from one of the first
magnetic members to another of the first magnetic members, as in the aforementioned
preferred embodiments. Further, because a side of the magnetic cores 111 to 114, 121 to
124, and 131 to 134 on the opposite side to the magnetic material plate 71 is open, the
coils A1l to Al13 and B11 1o B13 can be arranged easily around the magnetic cores 111 to
114, 121 to 124, and 131 to 134,

[0152] In Fig. 10, a plate 611 is arranged on the stator 65 from the opposite side to the
magnetic material plate 71, and the rotor 31 is also arranged as in the second preferred

embodiment.
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and 111 together, and the coil Bl13 is arranged to
surround the magnetic cores 113, 114 and 121
together. [0148] The coil Al is arranged to surround
the magnetic cores 111 to 113 together, the 5 coi
Al2 is arranged to surround the magnetic cores 121 to
123 together, and the coil A?8 is arranged to
surround the magnetic cores 131 to 133 together. The

£0193] M plaR YiBmaPBileBhnd %t&oﬁ%% Rt tI?EJI Jépp%é{g%gelrgg gol fhe,magnetic

al ong the surfaces of the tirst nmagne

L, TR R e 58 Py Pn

i 10 wi ndj he fitting of cojl o
oL ETn AP s O e e PP PS shabe prengit side t
nbodi pent . The | aft is shown in Fig. 9. [0150
ARG Pteris Fale i Reon ot ls and BLL (o B13 may

i,mdi vi dual |'y urrounded by insulators as in the
. E‘ﬁ?é{f %&F%‘?’é‘%grte ahf‘efiﬁl’é&fa?ﬁlfﬁe#te, sagigsfizcts sambe phtawedps those of the first
rect angul ar line may be e Io¥ed for each of the
- andy s¢cond pyeferred Fmbedpangs. nﬁ heolalleaving: effacts Lren r ey fiprdtien gpbtained.
the stator 65 discussed above, nost of nmagnetic flux
Netgrihag dhg siruchue eltdinedin the find gursleiic sivdlact the btatbr 68. 114,
‘121 to 124, and 131 to 134, and the flow of magnetic
018%] Byhen Biecplate éil t cuiade supofw emtzackid materiah elefrotagnetic steel
first magnetic nmenbers to another of the first

Plateg et e lmidaesdswould be suffloter ffor et 6ne dithpiteRide@ employ

enbodi nents. Further, because aside of the nagnetic

anciooredustlcbrd, ohul Idmplifgihgtthe 2ManbPur@ndTHSRasd 14 3Hat WhdeNBagnetic
opposite side to the magnetic material plate 71 is

fhepRews teughtk bRt 1l hRinflH 20FedBoh VeliRaPioltRe ‘fw?é&cxt?%:ld 4direction

arranged easily around thHe magnetic cores 111°to

9 1% AdmtR, 4 ArectfiOvelich] chtht]: ?tﬂ’rec{ig)ré ﬁﬁgﬁ}t{% gle(ggog%%@[e{eﬂls 8 plates

11 i § arranged on the stator

SRR, e PRGN TR B CBirlturd D! T Yoo nat

15

20

25

noﬁE@i‘ng HEse i?’odh loss in the plate 611.

[0156] Further, when the magnetic material plate 71 and the magnetic cores 111 to 114,

121 to 124, and 131 to 134 are molded in one piece, the stator 65 is manufactured with

‘improved accuracy, thus improving the accuracy of arranging the rotor to face the

magnetic material plate 71.

[0157] According to the second mode, a driven part is driven easily by being connected
to the plate 611. By way of example, a fan may be employed for the driven part as
described later. |

[0158] Further, according to the second mode, an air gap is provided across both sides
of the stator 65 with respect to the prescribed direction 91, thus canceling thrust force
acting on the rotor 31. Additionally, as the plate 611 rotates with the same number of

rotations as the rotational magnetic field, the magnetic flux does not alternate. Therefore
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[0153] The plate 611 may cover the stator 65 fromthe
opposite side to the magnetic naterial plate 71
(first node), or may be arranged to be rotatabl e about
the rotation axis 92 along the prescribed direction
91 at a position of the stator 65 on the opposite side
to the nmagnetic nateri al plé?e 71 (second node). 5
[0154] According to the first node, the sane effects

IC 8B pife @ptl‘g‘sf@l% is Aok W0 %ﬁh@ef gén:%ra tdd tonpféé‘]gy %ﬁﬁ&'ﬂq%ss will be due

preferred ment s. OW Ng s can

r &g t ct ur e, obt
K HEMPFonf? B g shabid il e T el hblceabty
late 611 is nade out of a magnetic materia
“¥Fg&%%gﬁ&gnetlc steel plates that are | am nated woul d

be sufficient for the plate 611 without having to
enploy 10 an iron-dust core, thus sinplifying the
3 The reason is that since magnetic flux

maﬁhﬁgﬂﬁﬁmﬁq@ﬂb‘? 80611 mainly in a direction

vertical _to the prescribed direction 91, nanely, a

 di rectipofigy &kt # eaenets mecrigl mdade i7dnfurthempons theestator 65 in the
el ectromagnetic steel plates are |amnated, the
sesa aRans rrxplainedaini tha tfourtle pecferredrambedinmens t &Bis mhaieesin also be
does not noticeably increase iron loss in the plate
uiglptstoatbthpioths Glaghetic meterialwlete Thmstead oé thecplamtain | @ivers the stator
plate 71 and the magnetic cores 111 to 114, 121 to
6ﬂﬁmmeﬁnmnﬁﬂ&eﬂﬂﬂﬁ&ﬂhﬂh&ﬁﬂﬂ&@&ﬂkhﬁdGﬂﬁo@m&ﬁﬁ, t he

stator 65 is manufactured with inproved accuracy,

tn68] Thmayterig ntatwlaapmwms@fpl@ﬁngwse&nahﬁa OliOtetBers 7411
face the nmagnetic material plate [ 0157] "Accordi ng

tot 420 heraB 0N UNPI En tHis Srde¥ emhdP&ch ond offhe/ Y
bei ng connect ed 921(1) to the pl ate 611. By icg:oﬁ@?iahﬂeti& members

74@1 apPi4e2 has bad ofr@c?f)cs) g’@éfmt ?%(%i)r \f)vﬁlg g%lgfrﬁgfj bhe/ ?f]thtg AL Lor@Smagnetic

descri bed [ ater

.mér?ﬁ&ﬁd REEspe é‘i@gﬂ V&f ﬂﬂe%cbr?d etfg:?ﬁ tgr‘}alolai} ?xgst %ae Sg'a;gj 9311b with

e st at respec e pres
kg ol i SR P g Srtes
v%g?ﬁ% BT A B e SR ST R o

he
- of -[he gapsolrﬁlb to 7422b extends along the radial direction seen from the center of the

magnetic material plate 74.

[0161] The magnetic material plate 74 is arranged on the stator 65 such that the second
magnetic members 7411 to 7414, 7415 to 7418, and 7419 to 7422 cover the magnetic
cores 111 to 114, 121 to 124, and 131 to 134, respectively.

[0162] The area of a surface 7411a of the second magnetic material 7411 on the
opposite side to the magnetic core 111 is larger than the area of a surface 111b of the
magnetic core 111 on the side of the second magnetic material 7411. In Fig. 11, the
surfaces 7411a and 111b are not shown, neither are surfaces 7412a to 7422a, 112b to

114b, 121b to 124b, and 131b to 134b described later.
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35 in the plate 61, hysteresis loss will not be
generated but only eddy-current loss will be due to a
hi gh- order conponent of the magnetic flux rotation,
and iron loss is noticeably reduced as well. 5 [0159]
Fifth Preferred Enbodi nent 3 Fig. 11, a magnetic
material plate 74 further co &rs the stator 65 in the
second node explained in the fourth preferred

€01 TRNGurfaddy 'ﬂl%’ﬁ?ﬁﬂaﬂ Al 891 PFu 1 YNAREY %{Pﬁgﬁ Rf 38 second

magnetic material plate 74 instead of the

R0 5 R B R SIS e s
OGRS oL F1) 69, 5P 4150 AL SR el g s o

N T

anoth r one.of t e second gnetic nenbers. Mre
l\gsggfhﬁsgcgp )’i“agpﬁtéc’%‘é EY‘?IT& ¥ material 7411 has

411b |ts d acent second nagnhetic
L‘E‘%&??’E‘% tz?arfas ok g S*éfé%ﬁ%“ln‘ﬂ@% é#3%a grdbowerendrmagnetis megnbers are
7422 have the gaps 7412b to 7422b in the sane fashion.
lopgr Py ha arcay piihe guataass 161b teabkib, G111 ke 24bmdAA1bitd 134 of the

7422b extends along the radial direction seen fromthe

- maghptisrcosss, threcovesingevitle thamagietic miateriel Plite [0 kblowsThest of the

magnetic material plate 74 is arranged on the stator
magnetig dhixtth e inthalused onthe mapgatit caresréhber 5147421 té 024, and 131 to
7414, 7415 to 7418, and 7419 to 7422 cover the

[ ¥Hagietther, ma@netier esisthdde inoredded in Uzklgdpe 7428 taM4D2b3 1 THI3 reduces
134, respectively. [0162] The area of a surface 741lla

theffloshef mageiid MBYNOH 6nd'Bt Bkl sBonfrhdgic th@nb@P RO §hdtRer of the
side to the magnetic core 111 is | arger than the area

se@cfvncﬂm@%ﬂeﬁé‘ﬁﬁnﬁ)kﬂskbfi sHotecirciBgnetic core 111 on the
0]

si de the second magnetic material 7411. In Fig. 11,

1016, i P 08I0, o, 0 A YR s o o
of 4Ré Becofid gr&gfrédberhgod]i%égt, gf‘?cf ol élpan%eé ?o e the magnetic material plate
74 from the opposite side to the magnetic material plate 72. Fig. 12 illustrates a side of
the motor having the rotors 31 and 32 arranged on the stator 65.

[0166] The rotor 32 includes a substrate 611, magnets 6111 to 6114, and a magnetic
material plate 75. The substrate 611 is rotatable about the rotation axis 92 along the -
prescribed direction 91, and is arranged to face the magnetic material plate 71 from the
opposite side to the magnetic material plate 71. In this case, the aforementioned plate
611 is employed for the substrate of the rotor 32.

[0167] The magnets 6111 to 6114 are arranged on a surface of the substrate 611 on the
side of the magnetic material plate 74, to face the magnetic material plate 74. More
specifically, the magnéts 6111 to 6114 each have a magnetic pole on the side of the

magnetic material plate 74, with the polarities of magnetic poles varying between




10

15

20

25

36 [0163] The surfaces 7412a to 7414a, 7415a to
7418a, and 7419a to 7422a of the second magnetic
menbers 7412 to 7414, 7415 to 7418, and 7419 to 7422
on the opposite side to the nagnetic cores 112 to
114, 121 to 124, and 131 to 4 are also larger than
the areas of the surfaces 112b to 114b, 121b to 124b,
and 131b to 134b of the magnetic cores on the 5 side

adjhcenh Mrageaan ATHERG AR hothtelWHIE MeagnE@SREE binteidd b kCddtor 65 acts
As the areas of the surfaces 7411 a to 7422a of the

of GRANsknBBBNE! tFe@nbers are larger than the areas of
the surfaces | 11 b to 114b, 121b to 124b, and 131b to

[B48) Offet neﬁ@ﬁ*ﬁﬁ{%g}a.gglgtg 79 %has %g%ag% gg&g@ n}f%@tié Bmbers 751 to

magnetic ndateri a
TR g, B8 L SEHSEH 0 o UG BRI E858ers 751 10
R T R —
VRS2 B S BRRE EE  % 20 lces i
o i 050 B BNt R 8 TRbe B 1

e oa]i ment, and is arranged to face the nagnetic
TR tespmgifashion. 15 74 from the opposite side to the
nagqftic material plate 72. Fig. 12 illustrates a side
9169} The raagvetio anateripl (e (75t ovvers theamdgB2s 61 Hangéd14rfrom the
the stator 65. [0166] The rotor 32 includes a
oppositetsidette tiasubstmatg 0ét.s Motelspecifi6dily theathitd magnesivahembers 721 to
material plate 75. The substrate 611 is rotatable
724vou¢r théenagoéta bl Dhicakl 14, R2pedtively, tdwranpe dechadiRbce material plate
direction 91, and is arranged to face the magnetic

75nmt el substpatatod 17 1The aibghhiee 2dtaPpiid ¢5 Théts th® nlddfetic material
magnetic material plate 71. In this case, the

plaé 04 anmnhpopadett dkm. 611 is enployed for the
substrate of the rotor 32. [0167] The nmagnets 6111 to

[617A Be&uas ]flférlﬁﬁﬁle%rb 1313560 2 gxﬁgit %Bf%@g@f ﬂ%@eﬁé ﬁgﬁg facing

the side of the nagnetic materia

: thét E%OH@% ét&6ﬁ€{1%gllosaiéifik8tﬁ2gf‘ H: C'XR B2 undPf io}élictﬁ%g :v%tholﬁspect to

nagnet's each’ have a magne
eadtl e t95e &fagﬁé?l% poles, one of the third magnetic members 751 to 754 covers the

one of the magnetic poles from the side of the second magnetic members 7411 to 7422, to
face the second magnetic members 7411 to 7422.

[0171] According to the motor having the rotors 31 and 32 arranged-on the stator 65,
most of magnetic flux flowing from the rotors 31 and 32 is introduced to the magnetic
cores 111 to 114, 121 to 124, and 131 to 134 via the magnetic material plates 72 and 75.
This allows the magnetic ﬂux to be interlinked efficiently to the coils All to Al3 and
Bil1 to B13.

[0172] Further, the magnetic material plates 72 and 75 include the gaps 721b to 724b

and 751b to 754b, respectively. Magnetic resistance increases in the gaps 721b to 724b
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25 magnetic material plate 74, wth the polarities of
magneti c pol es varying between 37 adjacent magnets.

The rotor rotates when nagnetic flux generated by the
stator 65 acts on the nagnets 6111 to 6114. 101681

The nmagnetic material plate 45 has a plurality of

third magnetic nenbers 751 td 754 arranged circularly

in this order, and each one of the third magnetic

an® MBEy & 7Hib. t ThisTedids s of alagBaRsAb BT One/SHhe magnets to
wi th another one of the third nagnetic nenbers. Mre

aBRRE cffltlﬁ@ﬂnh%hets_t V18 tHethAghe ABARRLTACpIARS 90 bAd 79 ¥ a8t Lhuit in the
gap 751b with its adjacent third nmagnetic materi al
sdirotg81 b 88l magnetic nenbers 752 to 754 have the

gaps 752b to 754b in the same fashion. [0169] The

GRSt tenl al v t e L, 1
PTG G B rBioPa ol eE Be SR BHACTR oY e to the
spRG! i Ly he third netic mhers 721.to0
g 43316 over e&ﬁcglgjln%'gonre SV%%uttog 'IE% opton & FQrpred %oothe motor

rran he magnet.ic material plate 75 on the
ac:cabd';f E?%ttée BL™ R’i‘?gelﬁ?gﬁﬂ'&’f’ﬂ@%teri al plate 75 faces

nefic material . plate 74 with gaps.hetween )

(124 TR oot oo Bloks . Suraatosdhin W6 hird prclesd gmbodiment,
.a plurality of nagnetic poles facin 15 the second
it efrrieble Gt putimarLal the EPRD 311y togHAZb endidd L} b d22b of the
that, with respect to each one of the magnetic poles, _
magnetis muaterial platgsd 1rang 1ét tespestinelEr be inglineddFizs 4) éoipans of reducing
the one of the magnetic poles fromthe side of the
cogawgnarguegnet i c nenbers 7411 to 7422, to face the

second magnetic nmenbers 7411 to 7422. [0171] According
[0 75 heAlswt bke Hizey nmagnétive nmateriat plad 72nex@dainad riangedhivd preferred
the stator 65, 20 nost of magnetic flux flow ng from

entvdimentoit 3s Gkirablel 132 thesovithidds adWlkeghpk T2t e PRANGId T51b and 754b
cores 111 to 114, 121 to 124, and 131 to 134 via the

of "¢ Medpn6tidTBasHaR blakdsat 22 gnd/ 25,%gpe%ﬁveiy,mé ﬁwﬁh‘:&‘@iﬁgh‘? and 8) in

magnetic flux to be interlinked efficiently to't

ter@® dfSedilcing Qgbihg t&dde. B11 to Bl3.

[0176] Sixth Preferred Embodiment
Fig. 13 schematically illustrates a stator 66 according to this embodiment. It is
shown as disassembled along the prescribed direction 91. The stator 66 includes a core
661 and the coils A31 to A36.
[0177] The core 661 includes the magnetic material plafe 73 and the plurality of

magnetic cores 31 to 36. The magnetic material plate 73 has a similar structure to that

‘of the third preferred embodiment, and is vertical to the prescribed direction 91.

[0178] The magnetic cores 31 to 36 project on the surfaces of the first magnetic

members 731 to 736 toward theropposite side to the prescribed direction 91. In each one

. of the first magnetic members 731 to 736, the surfaces 731a to 736a of the first magnetic
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[0172] Further, the magnetic material plates 72 and 75
i nclude the gaps 721b to 724b 25 and 751b to 754b,
respectively. Magnetic resistance increases in the
gaps 721b to 724b 38 and 75 I b to 754b. This reduces
the fl ow of magnetic flux frﬁn1one of the magnets to
anot her of the magnets via t & magnetic materi al
plates 72 and 75 by a short circuit in the sane

oheédhi¥h$ 78110838 odthe [O?ﬂgs’f’ﬂe Si folBE madhddl (& §P1P%6 élt%hlgrger than

arranged on the stator 65 on the opposite side to

. for | . t ‘
R &relsSr u;’elﬁo o1k 6 SEEYs B nng{gggt?c QP 1046 %ngg{eﬁémth the

not or are high conpare accor di ng
SR ShERGE S PIDAS dHRG sidk S A ekl pEPBRS 757 o 736,
SO T A 1528 % o
oFRES s PrbE pregsribed iaseuion S b eieat Bt theceigt Bty mamely, the

t or que, [tO 751 Al so, Iikag the magnetic material plate
gﬁ Sdsito e magnefie matenial piyte 78 rvithirespash & theemegnetie cpegs 31 to

gesirable that the outlines of the gaps 721b to 724b
3&nd 751b and 754b of the magnetic material plates 72
nd 75, respectively, be inclined (Figs. 7 and 8) in
- ?QslrS Bre aodleldSil rig AS6gshbe ewanped by ERpl@yiasiheSiinding or the fitting
Preferred Enbodi ment Fig. 13 schematically illustrates
ofacailsawoundsid @lyenredisndestuobedhirs thenfstipreferted drhbodimestho®he latter
as di sassenbl ed along the prescribed direction 91. The
cast &t showhiGn Figcldldes a core 661 and the coils A31 to
A36. 20 [0177] The core 661 includes the nmagnetic

foase] iTaladditian, ahd’ 3oilnNA3 1 REARb Wi/ bd Mdﬁrfduaﬂﬁgﬁ%ﬁlﬂe& B @sulators
ar

31 to 36. The magnetic material plate 73 has a sim

asSin it fifse ptefertdirbmbOdindeie ddal § domie iRt e d ?&g@ghl‘ﬁe Mhe may be

and is vertical to the prescribed direction
employed for each of the coils.

[0182] According to the technique regarding the stator 66 discussed above, most of
magnetic flux can be introduced to the magnetic cores 31 to 36, and the flow of magnetic
flux from one of the first magnetic members to another of the first magnetic members by
a short circuit is prevented, as in the third preferred embodiment. Further, becanse a
side of the magnetic cores 31 to 36 on the opposite side to the magnetic material plate 73
is open, the coils A31 to A36 can be arranged easily around the magnetic cores 31 to 36.

[O183] In F1g 10, the plate 611 is arranged on the stator 66 from the opposite side to the
magnetic material plate 71, and the rotor 31 is also arranged as in the third preferred
embodiment.

[0184] As in the fourth preferred embodiment, the plate 611 may cover the stator 66
from the opposite side to the magnetic material plate 73 (first mode), or may be arranged

to be rotatable about the rotation axis 92 along the prescribed direction 91 at a position of
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[0178] The magnetic cores 31 to 36 project on the
surfaces of the first magnetic nenbers 731 to 736
toward the opposite side to the prescribed direction
91. In each one 25 of the first magnetic nenbers 731
to 736, the surfaces 731a to, /36a of the first
magnetic 39 nenbers 731 to #%6 on the opposite side
to the magnetic cores 31 to 36 are larger than the

tiey €6 66 dnhBeCosposits Sk 19e Ihabrefc IR g]%.llgﬂtél ‘{:ﬁa%%%ﬁdc mode),

- cores 31 to 36 covered mnth_the flrstfna _

TRoa0e TiGCaTi s s ] ) SRR s o
. i 1. 6 5

TAEEBRR OGRS O 3Ll AR, 0 oo

C t core 661, nanely, the opposite side to
o?ﬁ@%ﬁ%%é??cgggm B al plate 73 with respect to the

tic cor.es, 3 0 6.,[018 The coils A3l to A36
@%%Eemg?’rae?rfﬁéhe JB.‘;@‘Léjﬁ’bfg‘B‘iﬁ %@%?‘ﬁl%‘e% AdP#RpclF maifaial plate having a
ka%i of coils woynd in_advance as described in the
St ts{}g‘ft‘éffee‘i"r BagsHr rraterial mlate) B mey cover dhesdatps 66 from the
shown in Fig. 13. [0181] In addition, the coils A3l to
opResitsRige tncthe mpspeimpteralalate dd ia g swpondmaiepithis emhodiment as
in the first preferred enbodi nent, and a round |line or

wall eptteragfinet the reoregy he aranptdfrot theroppasite sifle tchthe magnetic
coils. [0182] According to the techni que regarding the

- mgteralqiate 83 dio Secesbisdnagbetiematerist plate. 15 magnetic fl ux

can be introduced to the magnetic cores 31 to 36, and
[0 86 } Likeyticef mamgptie nhateriall plake 73 ewplaingl w@fthé thérdfpréféired embodiment,
magnetic nenbers to another of the first magnetic

it isodubieatde it the diliides of tHeGiabé 78 Bb R ED6BIYFekk magnetio rﬁzﬁgial plate 73

third preferred enbodi ment. Further, because a side

. beofnclifql (FAGNEY it t}iéofnﬁﬁ)r:’al:cér@ir%gtooﬂlii BRLBBRRS G2 S%A-{If ﬁ‘%ducing

the magnetic material plate i's open, the co
coBinddqean be arranged easily around the nmagnetic

cores %1 to 36. 20 [01831 In Fig. 10, the plate 611 is

g t o 0 ite.side 10

[t heﬁ]” 93&), Ot BR il é;{c g\gg%lgp fﬂaft@ 2 Qf}ﬁgmgf 11 tH% flgnllr% preferred

magneti ¢ nmat eri and e rotor

' enﬂJoﬁﬂn&rt,r@QQ agsh%%ﬂei fhat ﬁl% otutc‘i.ﬁr{ecsj gt tﬁé %algse%lb to 724b of the magnetic

- material plate 72 be inclined (Figs. 7 and 8) in terms of reducing cogging torque.

[0188] In any of the preferred embodiments thus described, an iron core, for example,
may be employed for the magnetic cores 111 to 114, 121 to 124, 131 to 134, and 31 to 36,
and the magnetic material plates 71 to 75.

[0189] An iron-dust core may be employed for the iron core. With an iron-dust core,

- the iron loss of the iron-dust core is small when the magnetic flux flows in any direction.

The generation of eddy current is thus suppressed compared to when electromagnetic

steel plates or the like are laminated in the direction of the rotation axis 92, thereby

noticeably reducing iron loss. Particularly for the magnetic cores 111 to 114, 121 1o 124,

131 to 134, and 31 to 36 and the magnetic material plates 71 to 75, in which the magnetic -
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enbodi nment. [0184] As in the fourth preferred
enbodi nent, the plate 611 may cover the stator 66
fromthe opposite side to the nmagnetic naterial plate
73 (first node), or may be arranged 25 to be
rotatabl e about the rotation axis 92 along the:
prescribed direction 91 at a“bosition of 40 the rotor
66 on the opposite side to the magnetic nmaterial plate
v ne ; . r
fih} GRe PRAGTed HEGHINM] A gtblé Qig%lpa%lé {o d&ﬁapslgf %%zrg)ﬁ%ﬂgt core than

nodes, the Same erfects ca _ al ne > (

4 o L8RS SLIREL b, SRR Wi B s o
.5 0185 : i i

SN A e Rt BT o mrer fal plate having

L structure to the eti.c material plate 73,

ﬁ%{?"! NaFeoy e 2R HRPGRIGE PPGR ERY I Fiendayingean; igitioate shape,
gnet.ic material plate 73 in the second node of this
wWithisarihe that i easylg rendepqd; wiifosm; waen, moiding the wen perp. bln addition,

arranged fromthe opposite side to the nagnetic
“ﬂtﬁt"é“r“?aéllon Prefegics possegsefl iy antpnsiushemietingilsiionds easily ensured with
plate. 10 [0186] Like the magnetic material plate 73
theepilsiforeaxample he third preferred enbodiment, it is
desirable that the outlines of the gaps 731b to 736b
b¥191 h &Fomdlym &bh cormanerowid ipiratare #8ay be empldyed evhi¢iisgwound with
- 6) in the notor according to this enbodinent in terns
elodtroneguetinsreelqtiags aguhd agqueater 1D &TdngAhe @resciib®l dif&tion 91, or a
magnetic material plate 72 explained in the third

lapiiefel k@tcord MmagrHeash whith hés di@siohih&id fiad tp_Ial?f% laminated in
| C

outlines of the gaps 721b to 724b of the magne
a Wataidnakerdicdl & 2 PRsdriveli NRibiidS. Wiknd v@m{}] Nrdn®E8® and a
of reducing cogging torque. [0188] In any of the

laRiir kY & c@ﬂ%?&ﬁ%y tfind RYSord gﬁ?fa)r I?Bt w éﬂeé@%sc%%‘ég direction 91.

for exanpl e, e enpl oye e magheti1Cc cores
113t 124, 13 134, .an 1 36 and
Fid s 1300 390k 9503 A0, L S o
ed for. the iron core.

red ﬁ?t?\ga Zh\éﬁu (%%P@Yegﬁoﬁa%ieggomagnetlc steel plates may be emvpﬁ(gybed for the

electromagnetic steel plates, it is desirable to employ directional electromagnetic steel

plates in which a direction with strong magnetic characteristics is along the prescribed

- direction 91. The reason is that since the magnetic flux flows mainly in the prescribed

direction 91, the employment of such plates improves magnetic permeability and
saturation magnetic flux post-dense compared to those when nondirectional
electromagnetic steel plates are employed, thereby reducing copper loss and further
reducing iron loss in some members. |

’[019'2] In any of the manufacturing techniques thus described, accuracy in
manﬁfacturing the rotors 63 to 66 can be obtained by using a jig, for example. However,
the accuracy is improved easily by using a jig in the mode where the plate 61 or 611

covers the rotor after the coils have been arranged (the first mode in the fourth and sixth
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the iron loss of the iron-dust core is small when the
magnetic flux flows in any direction. The generation
of eddy current is thus suppressed conpared to when
el ectromagnetic steel plates or the like are
lam nated in the direction of the rotation axis 92,
thereby noticeably reducing4?ron | oss. Particularly
for the magnetic cores 111 to 114, 121 to 124, 25 131
: 2 [ | .
p%éfe&&%m@&ﬁm@ﬂts)t, SR AP vED Ry gg%l&ﬁyuqﬁ&?{ng\;\i{ée ?1&87{11%% material

to 75, in which the magnetic

- pRtESE '@glgng%gg téo?égix?én?gi%cé,s desirable to enpl oy an

I ron-dust core than M nat e el ect romagneti c st eel

Sy SR B L ASES e e Bl o
o S o 408 o BB B for e, 1

R A T T AN L

i ron-dust_core, insulation is easily ensured wwth the

- masnal plajey7 1 @ &iin e it gapumsrench of itheppase beeausatheonaghetic flux

i.ron _core may be enployed which is wound with

- wili deak Brag st megnstie anatpiialt platea? bundhe cesmtte rediceethe interlinked

along the prescribed direction 91, or a 10 |am nated
mageticdbie iy negnetimfloy vdll whi kehk masn dhestaton 659N 66 i< fixed to the
_steel plates lamnated in a direction vertical to the
inperdreunifedna afechseanaddlout W hoa-nvpuett mawralcor e and a

| am nated iron core, magnetic flux is nore likely to

[f0164] i Phuts e piagaetic hedleakpe cah ®8 pIdventeli -mé&Ming the whole of the
illustrates a wound iron core and Fig. 16 illustrates

st@tot 8Fona6est the QitsiR¢F 2 céi?ﬁ?_@@éiﬁ.v etie vt dufer circilgjference of the
nondi recti onal el ectromagnetic steel plates may be

mEgRieYeded D pldid1 91 dP7F hﬁgtﬁeoﬁ?e?gﬁg%xéir@&eatcﬂf@eﬁ?ﬁ (éf § case via a

is desirable to enploy direct el ectronagne

ririd §8lde bt Ares nbf-mMghGit Shaleff GUER b Welil Sidf glﬂ%'nélalm Further, a

magneti c characterrstics 1s along the prescri
R PNt RO A el B G R BR G en
BRSBTS 51 T2, T2 oot g

conpared to those when nondirectional

[0195] Seventh Preferred Embodiment
A description is given about the relationship between an outside diameter R, of

the magnetic material plates 71 and 73 on a stator side and an outside diameter R,, of the
magnetic material plate 72 on a rotor side (Figs. 2, 4, 10 and 13). This relationship also

applies to the relationship between the magnetic material plate 74 and the magnetic

lmaterial plate 75.

'[0196] It is desirable that the absolute value | Ry, - R, | of a difference between
the outside diameter Ry, and the outside diameter R,, be smaller than a distance t1 (Figs. 3,

5, 12 and 14) from the surface of the magnetic material plates 71 and 73 on the side of the
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20 el ectromagnetic steel plates are enployed, thereby
reduci ng copper loss and further reducing iron |oss
in sonme nmenbers. [ 0192 ] In any of the manufacturing
techni ques thus described, accuracy in manufacturing
the rotors 63 to 66 can be obtained by using a jig,
for exanple. However, the a@éuracy is inproved easily
by using a jig in the node where the plate 61 or 611

18426 RY RhfrihNflateO0f @RE 'é?& o?tﬂﬁe glﬁgxh&ic%ﬁe% 4 eﬁlgro@iné%%gsg&ie to the

(the first node in the fourt f sI xt z P
oS0 TR BT o T B i DE B s et e
: ; . _ 1 .
TRIRSE G AER ) B BARE Rorl T D A1 134 a3

di men thi s enbodi.nment. i nsi de a case made out

G703 s FomeluTinB Y ST the fafor Skand 64 Wi the outer
undesi rabl g t ;@%ld the stator 65 or 66 by fixing the

LR RES S0 BB ERIC, RalcHaLRIaIes I rrendeT, ol Thit & becRase as the

qor 73 _to the inner circunference of the case because
SRachHHgReprcmpgneiic material| tepnothes maghetiqragivaial Ewhich excludes the
aterial plate 71 to the case, to reduce the

distapess| 9t peEipns 9f drrempgneticureminire) desrpastsiio thagnetiniddnbent such as
| eak when the stator 65 or 66 is fixed to the inner

theimagnpticmeistel Witesn 7t &3 amditheansgnofic eomo il Maghiet 121 to 124, 131
material. 10 [0194] Thus, the magnetic flux | eakage

tocidd, arye3 IpoSbempgubtioyresisthutientg cichees wh Glctlitat flokeof thé aagfietic flux.
65 or 66 or the outside of a coil by resin. The very

Tidaere mldsdonthe felfsingtasefle nagnetic material plate 71
or 73 may be fixed to the inner circunference of a

[©as?] Vi & dso ddsgblenHa BEabLR ViR Megneti @ MBtgs idllier than a
such as resin and alum num Further, a nagnetic core

divRaRA2 W, £G, 13 28 14 %og‘?iﬂicssﬁg%g@?f {Pleglﬁ&fggéﬁggla}eﬁigleplate 72 on

di rection may be extende I Xe

th€ kide Wrted &Q%?e&@fmﬂeﬁﬁ.sﬁateg 9%k ﬁq%etﬂé ?u{f%:gfo%rtﬁg %agnets 621 to

Enbodi ment escripti'on 1s given abo
AR I8 IR Bl a5 . TRoR o i
mfgﬁllgtlgﬁuzg %{t:ric’eirgeed g)'/ a]rgertnggrnelé%ﬁf tot&%f from flowing by a short circuit in the
rotor via the outer circumference side of the magnetic material plate 72.

[0198] A description is given about the relationship between an inside diameter Ry of
the magnetic material plates 71 and 73 on a stator side and an inside diameter Ry; of the
magnetic material plate 72 on a rotor side (Figs. 2, 4, 10 and 13).

[0199] It is desirable that the absolute value | Ry - Ry | of a difference between
the inside_ diameter Rsi and the inside diameter R,; be smaller than the distance t1, in terms
of preventing the magnetic flux generated by the magnetic cores 111 to 114, 121 to 124,
131 to 134, and 31 to 36 from flowing by a short circuit in the stators 63 and 64 via the
inner circumference side of the magnetic material plates 71 and 73.

[0200] It is also desirable that the absolute value | Ry - Ry | be smaller than the
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20 magnetic material plate 72 on a rotor side (Figs.
2, 4, 10 and 13). This relationship also applies to

the rel ationship between the magnetic material plate
74 and the magnetic material plate 75. [0196] It is
desirable that the absolute value I Rso - RRO | of a
di fference between the outsile di ameter Rso and the
outsi de dianmeter Rro be snaller than a distance tl

disthest, &tenﬁéoﬁ;re&e%u ﬂlelx@a feﬁ@ﬂh%'é@neﬂ’tﬁ(i BY e a&ﬁn 621 to 624

magneti c materi al a es and on the si

fitd 158 elS)!’ Q %}te&kcﬁlllt B ak OSI Crofdr 49 dt(‘elg cn%(ulgr% renge. %1de of the

rragnetl cores on te Sl

A 1 and 73 in terms of thefollovmng
mqgﬁe% ter%ﬁg?é%i

reéspect the magnetic flux generated by the

t cor to,11 4,..,131 t 4,
%f%%‘ff gt Eeté%} R S R 256 05 BT B A of he
he stato d 64 via the guter 5 circunference _
© Jfate Hﬁﬁﬁﬁzt‘%‘* angeh Ben dics|aqistance) dar{figsa3 amil3) between
bec use as the distance fromone nmagnetic materi al
S‘*F%‘C%Frﬂ‘f PRI aR A Riaes ) it éhe exgeideeing fleser ones to each
tgl stances of portions of the magnetic nenbers)
Wer dhe sasomisthefitbe megpatieflisis prayknied fromhbeing ghvet-ticcuited from
material plates 71 to 73 and the nmagnetic cores 111 to
ongiof the) frst magagtic, meBbers t7d 11 824712t Bibtheo viitthe wamnetlilb to 7122b
resi stance decreases to facilitate flow of the

- betrwepnehe first magneticiBeribers adiseerh ol exhfotiter bhehd @hgreic Mixterial plate

cases. [0197] It is also desirable that the absol ute
7lvalThis ik beEdhise ntdghetic fgisted isegmdlieamwhan (K flhgner fluk flows from
(Figs. 3, 5, 12 and 14) fromthe surface of the

ondRg et fi6t fMAtRsticahebat 91721122 HEtRI HSorfic hﬁ?enal plate 71 to its
magnetic nmaterial plates 71 and 73 to the surface of

ad}d0entHRE BE iR ﬁ%ﬂmﬁ@neﬁ@%ﬂmﬂﬁb& an% t%lg Iﬁ%ghétfc ﬁbtgﬁaltﬁatg e than when

magnetic material plate 72, preventing t

v1alﬁle ?5‘ 911 {d '9'?(22%6‘”%9%896 %lr{s%r TRGAG! Rs! @ 1gst 2 a%ﬁéll 3) of the

fromflow ng by a short circuit Th the rot

S E@Z%‘f%&éﬁﬁﬁﬁe ecs%%e%%l R -7_5’?8%%%%; i
(AR S Rpigie ' s By S Slood st st between a

d i de di t er of t he
- sufate oq’nthe r}fi‘st magneatlgemembers 7111 to 7122 and 731 to 736 on the magnetic

material plates 71 and 73 and a surface of the second magnetic members 721 to 724 on
the mégnetic material plate 72, the surfaces being closer ones to each other.

[0203] 1t is desirable that a width trst (Figé. 2 and 10) of the gaps 721b to 724b of the
magnetic material plate 72 be larger than twice the distance §. The reason is that the
magnetic flux is prevented from being short-circuited from one of the fourth magnetic
members 721 to 724 to another via the gaps 721b to 724b between the fourth magnetic
members adjacent to each other on the magnetic material plate 72. This is because
magnetic resistance is smaller when the magnetic flux flows from one of the fourth

magnetic members 721 to 724 on the magnetic material plate 72 to its adjacent one of the
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magnetic material plate 72 on a rotor side (Figs. 2,
4, 10 and 13). 20 [0199] It is desirable that the
absolute value I Rs; - Rn; | of a difference between
the inside diameter R5; and the inside dianeter Rn be
smal l er than the distance t1, in terns of preventing
the magnetic flux generated B@ the magnetic cores ||
to 114, 121 to 124, 131 to 134, and 31 to 36 from

r r
R ety bR Vi et tokid Pt B4 o B e Fig e gaps 7210
t rial plates 71 and 73. 25 [0200] It is also
desitabl e that the absol ute value I RB1 - R | be

IR 5 P e P 15 (e o a5 ‘ﬁf‘h@“ﬁﬁ@?ﬁ@@s @1 1o

short circuit in

624, f fl
 6PEBEIR sBiot im e Gieson. pF e 4 wiiam At S s Igteer fhat twice the distance
ma

netlc mat eri al plate 72. [02011 It is desirable
& -hathearegen s thas|the mpagaetic flyk dzenetateds by ke gegroets 1@2bto 624 is
to 7122b of the 5 magnetic material plate 71 be
Pyt fromaeingmbert-circditest katweerSmagietsof tBe ame h@gnetic pole via the
between surfaces of the magnetic material plates 71
sigtarfapes thiaeso§ ur This isbebmisa guaghetieresisnese isanediehwhet termagnetic
The reason is that the nmagnetic flux is prevented from
hipeflngs ftom tone iend wif toad of rthemagnets @21 ttbe52# i 1o Sdnotheg ﬁiﬁigh@t via the
menbers 7111 to 7122 to another via the gaps 711 Ib t
mIg2Ab maneialprte 7 hthah wheh tHERgAGItS MR TR sFratfoas Sﬁﬁ oit 6he of the
each other on the magnetic material plate 10 71. This

magheBSPAUS S2ARANBS bile bEHeThaNee hﬁtéﬁp#ﬂaﬁ:" 73M3ERe Bﬁl%r end via the
magnetic flux flows from one of I rst magnet

sidbRESHhékSE t0 7122 on the magnetic materi al plate 71
to its adjacent one of the first rmgnetic menbers vi a

th
NETBE DI SR far W g . Ramore
Ei 3 th 73.1b 736b of the
B}( @hﬁ%tf ieﬁarﬁ b%ll Iepﬁhg\fvg thfgcar Sﬁ :begtlo% ogﬁ d:omes%}jr lradﬂgzﬁhe motor
acc(:j)lgsrtngf S egﬁ.\ré\@ er(rjledd g@}(ﬁg‘g%‘c%g@?@b ﬁarggg e:]élg elglagl?l 1% show the
rs 7111 to 71 and 731 to 736_on the nagnetlc
Cf%ﬁﬁ%cﬁoaf 0%?%&89?1 te7he Bwoipra agierding & e fifffeandesghreferred

netic nenbers 721 to 724 on
embodiments mounted thereon, respectively. The compressor shown in Fig. 17 will

particularly be described below.

[0206] The compressor includes a cylindrical case 80, a suction pipe 81 and a discharge
pipe 82. The suction pipe 81 is connected to a side surface of the case 80, for example.
The discharge pipe 82 is positioned on the opposite side to the suction pipe 81 with
respect to the motor.

[0207) The case 80 includes a compression section 84, the motor, and a balance weight

83. The rotation axis 92 of the motor extends along the direction in which the case 80

-extends.

[0208] The balance weight 83 is placed in the vicinity of the outside diameter on a
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the magnetic material plate 72, the surfaces being

cl oser ones to each other. [0203] It is desirable that -
awdth trsl (Figs. 2 and 10) of the gaps 721b to 724b
of the 20 magnetic material plate 72 be larger than
twice the distance 6 . The reason is that the

magnetic flux is prevented fﬁ8n1being short-circuited
fromone of the fourth magnetic nenbers 721 to 724 to

AR thy/ fo@ortc;ﬁechgé’;g%szgglﬁe {oOmd 4R, %Qt 1“#2 r@fhéﬁr#'l? JiRHE Efe is shown

magnet i c nbers acent to eac

39! gg%sg?pgigﬁfmgh@; Sude F{gghgg%;e 88 BREh P Eldefstood as a
25 72

SRR g“@sg%ﬁs%oﬁ@; SR

i A BRSSO e

724 Lg2041 It is de irable that a thickness tm

opisidgediameterof aiportioniotithy menetitemagyAkr!atc g2 porthe oBpasitp ide to the

the rotor in the direction of the rotation axis 92 be

bplgpepaweighid with tespachio BF setaliereaxis9%. The reason is

%hat the magnetic flux generated by the nmagnets 621 to
6209k Pprréﬁmmti shekech Bepvgh dhwostctiinr pipet 81 dsecavepmssed at the
magnets of the sanme magnetic pole via the side

cempifessiens saction 86 by Thiving the hextaru s Thamgmetdssedrrefrigetan dedischarged
is small er when the magnetic flux flows from one end

frofn thadisofarphipipenet s 621 to 624 to another magnet via
the magnetic material plate 71 than when the magnetic

[0210] f Aconsdifug @ontleip @ ofiptestdr, Qnefigferi tandthaakRess %%ompressed
to 624 on the side of the magnetic material plate 72

effRienfl@. OFh@er edifceva Bap BetweshdRe §ﬂf€r364eaﬁ37ﬁ1%%for]19%gﬁﬂcal to the

Al of the notors déscri bed above can be nounted on a

rcﬁ@cfﬂ%r a§§§ 65, dibRbre® AR Kich a@ﬂuﬂ%ﬁﬂé oﬂxlﬂ L &he Edl?%rggszr from the

shows the cross -section a conpressor aV|n
WL RSV IBEA 00 aen

A o %&agth"g’o@;?”ﬁlsg‘ SRS MRHTRB PRl o
cwﬁ{esesgrn by rcgg orce}/ whe %he rot rr 1%%asigsr sﬁms whexq t{m:e %1301-}arge pipe
82 is provided vertically above the motor, the oil moves vertically downward along the
sidewalls, thereby preventing the oil from moving to the side of the discharge pipe 82.

[0212] Moreover, since the balance weight 83 is placed in the vicinity of the outside
diameter on the surface of the rotor, the thickness of the balahce weight 83 in the
direction of the rotation axis 92 can be reduced, thereby reducing the size of the
COmpressor.

[0213] All of the motors described above can be mounted on an air conditioner, to be
used for rotating a fan. More specifically, the rotors 31 and 32, or the plate 611 in the

second mode explained in the fourth and sixth preferred embodiments are provided with a

fan,




particul arly be descri bed bel ow. [0206] The conpressor
i ncludes a cylindrical case 80, a suction pipe 81 and
a discharge pipe 82. The suction pipe 81 is connected
to a side surface of the case 80, for exanple. 20 The
di scharge pipe 82 is positioq?d on the opposite side
to the suction .pipe 81 with espect to the notor.

[ 0207] The case 80 includes a conpression section 84,

{ bE 4TOF @therrAAtE, e RRIAE 65 ¥EMBhted 88 an ABnloBlI&Ld I&Aﬁht@ﬁrhéels.

92 of the notor extends along the direction in I C

[ 58 59264118 Che EVeRAGS had DebiP %ﬂ&l’n The cﬁ@é&ﬁﬁg Sin Wkl t1h8 Foregoing
I's placed in the vicinity of the outside !anetef on a
d@s@ﬁpﬁ?ﬁ %jl? ﬁlfl géyeggg%ﬁ?%ﬁbﬁcﬁ&%%m&% g%h%??fé%#%nlga_grstood that

it
sta case 1s’s

. nl.acgi ng t-he bal.ance. wei ght . hol e
nitmgiols nE ARl B8 BRahiR R S T Y opepsfipt TS the scope
ight).may be provided on the side of the stator 64
3 oﬁﬁwgﬂﬁ%gﬂbstrate'62 of the rotor. In addition to

provi di ng the bal ance weight, it i's desirable to
increase the 5 outside dianeter of a portion of the
magnetic material plate 72 on the opposite side to the
bal ance weight 83 with respect to the rotation axis
92. [ 0209 ] A refrigerant sucked through the suction
pipe 81 is conpressed at the conpression section 84
by driving the notor. The conpressed refrigerant is
di scharged fromthe discharge pipe 82. 10 [0210]
According to this conpressor, a refrigerant and the
i ke can be conpressed efficiently. Further, since a

.gap between the stator 64 and the rotor is vertical to
the rotation axis 92, discharge of oil such as
| ubricating oil .inside the conpressor fromthe
di scharge pi pe 82 and agitation of oil are reduced.
[0211] In addition, oil which has adhered to the rotor
noves to sidewalls of the 15 conpressor by
centrifugal force when the rotor rotates. Thus when
t he di scharge pipe
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82 is provided vertically above the notor, the oi
nmoves vertically downward al ong the sidewalls,

t hereby preventing the oil fromnoving to the side of
t he di scharge pipe 82. [0212] Mreover, since the
bal ance weight 83 is placed in the vicinity of the
outside dianmeter on the surffice of the rotor, the

t hi ckness of the bal ance weight 83 in the 20 direction
of the rotation axis 92 can Rggeduced, thereby
reduci ng the size of the conpressor. [0213] Al of
the notors descri bed above can be nounted on an air
conditioner, to be wused for rotating a fan. Mire

speci f{ caj | the rotors 31 and 32, or the plate 611
Rt hel - 2b oS A uisuith af Hmetiee Srobiind R afer 98
prefer(rgd enbodi nents are provi 2§ﬂ\gah a, 25 fan. 47 )
(0214] *FEF TR EOTLN TSR D AdroLe o 198 LhBRingat lsastpne magnetic
aut bi | rofate wheels.  (0215] Wile the
PRy LRIkl ok, Jabin 4531 de 6 piwecs an acueies (G peS1a) of a
or egoi n description is in all aspects illustrative
platefShich!) e Broiac favred one direstion idet esnis (Ahlier 41 badl ki1 3; A31 to
numer ous nodifications and variations can be devised
Adp) aonnd saishmpgrietig cpres plong said surfece; Bubf the i nventi on.
48 CLAIMS 1. A nethod of nmanufacturing an armature,
conpr i(B) eayetihg saitlapagrefic cémy veith firsgimugnetii mbmbes @11 to 7122;
to a core (631; 641) having at |east one nagnetic 5
TXdpd3@)ftom shid chi4liredih dide a4 said 3tept(#), #Bérein31 t o 36)
arranged on a surface (61 a; 61la) of a plate (61; 61)
o pray esdh ba\af GaidRrsidina@ticOMembels, theirésS of Al durfh&@ (7111a to
Al3, Bl1 to B13; A31 to A36) around said magnetic

71005673 12 OTE6$ Bh theSApbHfessideABbneRY sHRVRIh&E $RbsShn which said one
magnetic cores wwth first magnetic nmenbers (7111 to

| of%&xj%tgﬁrst Kﬁél(lét%?; &%}é?fg 19 Braited 101528 HES LS 08G A& (111a to

15

20

25

said step (a),
114a, 121a to 124a, 131a to 134a; 31a to 36a) of said one of said magnetic cores on the

side of said one of said first magnetic members.

- 2. The method of manufacturing an armature according to claim 1, wherein

a plurality of said magnetic. cores (111 to 114, 121 to 124, 131 to 134; 31 to 36)

. are arranged on said surface (61a; 61a) in said core (631; 641),

each of said magnetic cores is covered with one of said first magnetic members
(7111 to 7122; 731 to 736) in said step (b), and

each one of said first magnetic members covering one of said magnetic cores
has a gap (7111b to 7122b; 731b to 736b) with another one of said first magnetic

members.

3. The method of manufacturing an armature according to claim 2, wherein
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10 in each one of said first magnetic nenbers, the
area of a surface (711la to 7122a; 731la to 736a) on
the. opposite side to one of said magnetic cores on
whi ch said one of said first nmagnetic nenbers is
arranged is larger than the area of a surface (11 la
to 1l4a, 12l1a to 124a, 131a*®o 134a; 31la to 36a) of
said one of said magnetic cores on the side of said
one- of kit i [ 14l e - .
a ?ﬁl’ﬁl b $iid HEGREL cGrelTPl &6 14 gzltztg %H,alla'rﬁt fi@g, 31 to 36)

of manufacturing a mat'ure accordin

AR SR Y ra S B RGBS

i f 61 a: 61 a).in saj (631 641)
cach ot S sl rec i bl P LA 631 Frofrioiic pftrdiy o fir

said. first nmagneti.c. ers 20 .,7111 to 7122; 731 to .
Mg Rérdhery d@g?ﬁfrﬁn GOUEES i ARG Fichahat cach of said
magneti ¢ menbers, covering ope of said magnetic cores
mgEete LS 1§ 9aveigl wigh one ,ald7§€§bniasneme@§mb@r§ 7 1dAde H&22; 731 to
ﬁge of said first magnetic nenbers. 25 3. The net hod
7 )=ﬂ§hufacturing an armature according to claim 2,

wherein 49 a plurality of said magnetic cores (111 to
114, 1ba oviding 24 eachauf saisl gepa;(7Bllbito ABRbATH bapr7ahbebetween said
circularly on said surface (61 a; 6la) in said core
figsbgragnait Imembers sdjackns tegachbther xtemgs ohcamamer ¢isdumference side
plate (71; 73) having said plurality of first
tormaguér icrcurafebarcs side bAsgd thagheticuhatedial plaawer s sai d

magneti c cores such that each of said 5 magnetic

cores is covered with one of said first nmagnetic

menbers (7111 to 7122; 731 to 736), and the outline

of eaah of memiod ofARFuthdthddPad AmlzkadPoo Jﬁﬂshlgttﬁe éaf8r:

between said first magnetic nenbers adj acent to each

ot her f ' iz ' . :

(B eARE el AR RPcck WELok «%Mﬂ%g&%h%ﬁe& HeeribibiAR (71; 73)

outer circu ence sai neti-c materia
haRl@! £ plurality of first magnetic members (7111 to 7122; 731 to 736) arranged
circularly and a plurality of magnetic cores (111 to 114, 121 to 124, 131 to 134; 31 to 36),

one of said magnetic cores projecting on a surface of each one of said first magnetic

members toward the opposite side to one direction (91), coils (A1l to A13, B11 to B13;

- A31 to A36) around said magnetic cores along said surface,

said one of said first magnetic members having a surface (7111ato 7122a; 731a
to 736a) on the opposite side to said one of said magnetic cores, whose area is larger than
the area of a cross section (111a to 114a, 121a to 124a, 131a to 134a; 31a to 36a) of said
one of said miagnetic cores on the side of said one of said first magnetic members, and
having a gap (7111b to 7122b; 731b to 736b) with another one of said first magnetic
members, wherein

the outline of each of said gaps between said first magnetic members adjacent

to each other in a circular direction extends from an inner circumference side to an outer
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10 4. A nmethod of nmanufacturing an armature,
conprising the step of: (a) arranging, wth respect to
a core including a magnetic material plate (71; 73)
having a plurality of first magnetic nenbers (7111 to
7122; 731 to 736) arranged circularly and a plurality
of magnetic cores (111 to 1149 121 to 124, 131 to 134;
31 to 36), 15 one of said magnetic cores projecting on
i : f .d first magnetic nmenbers
fﬁﬁg@%aﬁﬁgg%ﬁg%%?FgggFggn%%h%&ghéirection (91), coils
(Al to A13, Bll to B13; A31 to A36) around said
magneti c cores along said surface, said one of said

first ghetic rs ving a surface (7111 a to,

Tia; TP RS e Bp e afchglivg o aftim 4, furher
[ne .0f it?lég netic cores, whose area is |larger than
JOPIREE NP " a cross section (1 | la to 114a, 121la

to 124q, 131a to 134a; 3la to _36a) of said one of said
‘magnet {D CRGTRE Sy magmelds e with aipdpte(fd; 61 Dzom tife appopsite side to

gnetic menbers, and having a gap (7111b to 7122b;

Sg‘gfﬁeflﬁecf%@lmﬁﬁhs%ﬁm@‘ one of said first magnetic
menbers, wherein the outline of each of said gaps

between said first magnetic nmenbers adjacent 25 to

each other in a circular direction extends from an

i nner @i rthemhehahefmandattringan attiaaire dtordihg euUHhiar &R rein
side of said magnetic material plate. 5.. The nethod
- of manuaidpitteris Bgedind ANAPALLE abeaDpEieT4) Bavih@h Plftality of second
further conprising the step of 5 (b) covering said

maggRiRimanids €41 WMd MR) phradRd(cfdalafifl) fromthe _
opposite side to said one direction (91) after said

step (eath ofie of BAd WBEMAGN eﬁé%@@%&‘ %i&sg? £ gﬁ%tﬁdfﬁ;&zb) with

according to claim5b, wherein s a secon

| M%ﬁé@fémgécbﬁmagﬁﬁn{&n"ﬁe(rg%qng a_plurality of

second 10 magneti c” nmenbers to 7422) arranged

ci r cult bitine of said gap between said second magnetic members adjacent to each

~other in a circular direction extends from an inner circumference side to an outer

circumference side of said second magnetic material plate,

said second magnetic members covering each of said magnetic cores (111 to
114, 121 to 124, 131 to 134) in said step (b), said one of said éecond magnetic members
having a surface (7411& to 7422a) on the opposite side to one of said magnetic cores on
which said one of said second magnetic members is arranged, whose area is larger than
the area of a surface (111b to 114b, 121b to 124b, 131b to 134b) of said one of said

magnetic cores on the side of said one of said second magnetic members.

7. The method of manufacturing an armature according to claim 6, wherein

each of said outlines of said second magnetic material plate (74) extends in a direction

| inclined relative to the radial direction seen from the center of said second magnetic
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each one of said second nmagnetic nmenbers has a gap

(741 Ib to 7422b) with another one of said second

magneti c menbers, and the outline of said gap between

said second nagneti c nenbers adjacent to each other

in a circular direction extends from an inner

circunference side to an oute? 15 circunference side

of said second magnetic material plate, said second
Iﬁﬁgﬂg%hﬁinenbers covering each of said nmagnetic cores

(111 to 114, 121 to 124, 131 to 134) in said step

(b), said one of said second magnetic nenbers having

a surface (7411a to 7422a) on the opposite side to one

of sai net i ores on, which said one of said
secondgnggﬁgﬁF@ﬁ#%WH@i¥“F§@éPFQﬁﬁéﬂ?mﬁﬁﬁgé area is

| arger tha 0 the area of a surface (111b to 114b,

121b e Wskipd of aguiasturingan agnatis apcerdingdp claam or 7; and
magnetic cores on the side of said one of said second
magnet g SiaBndlermangme masnstedhbld tf 6 hieh b decausaid peeond magnetic
armature according to claim®6, wherein each of said
msgRbersigem ghe apesiseddn to iweid reednetiombres; sdid phagnets(ted)g rotatable
extends in a direction 25 inclined relative to the

by ia aptaidin axds (92) abegsaitlromendireetiana(@l panddiavirgy dplaedionef magnetic
magnetic 51 nmaterial plate. 8 A nethod of
poleniatiag tsaidiseqnd nmagnetic membprsi(34 Ngto 74bg). met hod  of

manuf acturing an armature according to claim6 or 7;

"and 5 the step of arranging magnets (6111 to 6114) to

face said second nagnetic nenbers fromthe opposite

side 190 SRiedmRB®ACH] nA&RFERRring2h dnbRENRESIBR -
rotatable about a rotation g%is (92) a|§ﬁ§@§§?§k%ﬁe& further

cohprBfde tROstéPd4: and having a plurality of nagnetic
pol es facing said second magnetic nenbers (7411 to

7422) o\;&in?'ea glnér;Bg Qaqg lﬂl?z{gﬂg@pﬂél@sc %VI], lsolrﬁ% é)%tﬂﬁgé g{agﬁeti&r_nembers

accoral ng to c _ conpr _
(BRI T340 286 a0 R LATINNRGS (PR1ES 742) 0 T fide of said
second magnetic members, each one of said third magnetic members having a gap (751b

to 754b) with another one of said third magnetic members.

10.  The method of manufacturing an armature according to claim 4, further
comprising the step of:

(b) arranging a i)late (611) on the opposite side to said one direction (91) of said
magnetic cores (111 to 114, 121 to 124, 131 to 134; 31 to 36) to be rotatable about a

rotation axis (92) along said one direction.

1. The method of manufacturing an armature according to one of claims 1 to

3, 5 and 10, wherein said plate (61; 611) is made out of a magnetic material.
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(751 to 754) to face said second magnetic nenbers

(7411 to 7422) fromthe side of said second nmagnetic
menbers, each one of said third magnetic nmenbers

having a gap (751b 15 to 754b) wi th another one of

said third magnetic nenbers. 10. The net hod of

manuf acturing an armature acéérding to clai m 4,

further conprising the step of. (b) arranging a plate
1) B L BROPLE BadleflGu s SPhalS a8 LEE WPGloT ohnims 3 10

of sai magnetrc cores

TR AP B b U5l 28 P iRt 71 R excends in

t hod of .. uf acturin rmat ure acgcording to one )
agfresfan pgtiped {?Eat%? t the fpdighirciflon sven Gamhn Pee Qfoaid magnetic
n%%%%%%@'nade out of a magnetic material. 25 52 12.

Kod of manuf acturing an armature according to
one of clainms 3 to 7 and 10, wherein each of said
outlines of said magnetic material plate (71; 73)
extends in a direction inclined relative to the

. radi al 13 rdetmehodebmartufentinites nettreccafingad diammgneteein each

material plate. 5 13. The nethod of manufacturing a

ofrertid putine® pflsaig magneliaimatesial pher Eiln 78pettendsfingadigection inclined
outlines of said magnetic material plate (71; 73)

redative naltheiradial difaction seen fionrcthe Retter 6faRE tN@etio niakeial plate.
radial direction seen fromthe center of said nmagnetic
material ‘plate. 10 14. A nethod of manufacturing a
not or, conprising: the nmethod of manufacturing an
ar mat yue aACHehdl BYmaRufRREiRf 2 BlAb BordpdiGng and  10;
and the step of arrangi ng magnets (6 to 624; 621 to

- 624) 4R $RERd R nthnliakSling TRIARGE LS ﬁ%ﬁt&f&gﬁqﬂﬁns 2 to 7 and

d m S nagnets

opposite side to sal %netlc cores,

1P ehd9

the step of arranging magnets (621 to 624; 621 to 624) to face said first

- magnetic members from the opposite side to said magnetic cores, said magnets being

- rotatable about a rotation axis (92; 92) along said one direction (91) and having a plurality

of magnetic poles facing said first magnetic members (7111 to 7122; 731 to 736).

15. The method of manufacturing a motor according to claim 14, further
comprising the step of:

covering each one of said magnetic poles with one of fourth magnetic members
(721 to 724; 721 to 724) to face said first magnetic members (7111 to 7122; 731 to 736)
from the side of said first magnetic members, each one of said fourth magnetic members
having a gap (721b to 724b; 721b to 724b) with another one of said foufth magnetic

members.
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15 rotatabl e about a rotation axis (92; 92) along said
one direction (91) and having a plurality of nmagnetic
pol es facing said first nagnetic nenbers (7111 to
7122; 731 to 736). 15. The nethod of manufacturing a
~nmotor according to claim 14, further conprising the
step of: 20 covering each on€?of said magneti c pol es
with one of fourth nmagnetic nenbers (721 to 724; 721

to 724) 6t 0 Af gEhRIAbE rﬁdhﬁ%nﬂﬂgngtéo?]ﬂg%??\{ié% A hdS mounted

7122; 731 to 736) fromthe side o
[ Wc (ST f ' [.C..

ARG, o TEDE Pome ARG, o b0 bl b REGhofrine & motor

pch one of said fourth magnetic nenbers. 25
z%%ﬁﬁg%?Qkﬂﬁéﬁhod of manufacturing a conpressor having

a notor nounted thereon, said notor being manufactured

by the nethod of manufacturing a notor according to

claim 5,17. An armat.ure conprising: a magnetic

mat er i i? pfA PENAIHE COMBNISIAG i ng a plurality of first

magnetic nenpers (7111 to 7122; 731 to_736) arranged

ci 1 cul Amagnete mteria |nlyty (g 7dhbwaers a phupliy of first nagngtigymembers
121 to 124, 131 to 134; 31 to 36); and coils (Al to
(P4 to 3132;¢73 1 g1 236) Aganged ciwelprlymher ein 10 in each one

of said first magnetic nmenbers, one of said magnetic

cor es 2 piuglige of megnetioweords (1Hd top pbsi2d ¢o $241€ 3 do dIve 31 to 36); and
direction (91) on a surface of said one of said first
magnet ¢ailsifdirber 413, il ¢ B1asAAl suABE; e/hérétilla to 7122a

73 la to 736a) on the opposite side to one of said
nmagnetinceawhr e oft swidi fifst SAhghetOemohb&d nd iofSdaid magnetic cores
magneti c nenbers is arranged, whose area is |arger

piofefing hewat eke @ggpoait@gi@@&) SRCHir ok %silgamt PsukfftB of 4ad one of said
121a to 124a, 13la to 134a; 3la to 36a) of said one of

fifiRinth HBEE entbet:0 MASclP Rad B&uPhEE (Pf11a to 71222; 731a to 7362) on the

- opposite side to one of said magnetic cores on which said one of said first magnetic

members is arranged, whose area is larger than the area of a cross section (111a to 114a,

121a to 124a, 131a to 134a; 31a to 36a) of said one of said magnetic cores on the side of

- said one of said first magnetic members, and has a gap (7111b to 7122b; 731b to 736b)

- with another one of said first magnetic members,

the outline of each of said gaps between said first magnetic members adjacent
to each other in a circular direction extends from an inner circumference side to an outer
circumference side of said magnetic material plate, and

said coils are arranged around said magnetic cores along said surface.

18. The armature according to claim 17, further comprising
a plate (61; 611) arranged to cover said magnetic cores from the opposite side

to said one direction (91).




said one of said first magnetic nenbers, and has a gap
(711 Ib to 7122b; 731b to 736b) w th another one of
said first magnetic nmenbers, the outline of each of
said gaps between said first magnetic nmenbers adjacent
to each other in a circular direction extends from an
i nner circunference side to af outer 20 circunference
side of said magnetic material plate, and said coils
are arranged around said nagnetic cores along said
surface. 18. The armature according to claim 17,

furth |.Si | at 1: 1) atranged to cover

sgird Eg%'ﬁgﬁ%d@g&gesgﬁcs%ﬁﬁeﬁ?g%%@;i gt deg 25 to said

2rSs m S0F D R TS R S 5500 ot o
terial | at 74 [ lurality of second

rﬁn%&g@% %Em%fﬁ@rlé t? )ﬁ%w 3 ?ZIZC%CHE’FIVanéed circularly, 5

5 each one, of said second nmagnetic nmenbers has abgﬁp
(7411 Hehore SR sppendl magesitisapershas dibs gagag (FEEN 7422b) with
magneti c nmenbers, the outline of said gap between said
agIRg e 0h §HA secendrmiaBestis meipbeent to each other in a
circular direction extends froman inner circunference
si de tihe antlivapésaid gap betwker sid eccohd maghetkanembes addcent to each
magnetic material plate, 10 said second magnetic
othat én jaakirpllat directioar exaagdfrsmc in tihedr et fofensaisilie to an outer
magnetic cores (111 to 114, 121 to 124, 131 to 134)
cirgmaforeacesidedf saidssat chdraggirdc magaRll ptdrenbers, and the
area of a surface (741la to 7422a) on the opposite

10 si de tsaidaseCor@f magietlc MERGRE bife RAUBRGOMRN Fht RYcSE did magnetic
one of said said second magnetic nmenbers is |arger

drba(111 111482 AL RO 0. o
“124b, 131b t0 13461)? 13F tozgtgqgﬁ%‘fegefh]”glg? %&ﬁ%{%ﬁ%ﬁ%ﬂﬂk menmbers,

affPres on the side of said one of said second magnetic
menbers.

the area of a surface (7411a to 7422a) on the opposite side to one of said

magnetic cores covered by said one of said said second magnetic members is larger than
15  the area of a surface (111b to 114b, 121b to 124b, 131b to 134b) of said one of said

magpetic cores on the side of said one of said second magnetic members.

20. The armature according to claim 19, wherein each of said outlines extends
in a direction inclined relative to the radial direction seen from the center of said second

20  magnetic material plate (74).

21. A motor comprising:
the armature according to claim 19 or 20; and
magnets (6111 to 6114) rotatable about a rotation axis (92; 92) along said one

25  direction (91), said magnets being arranged to face said second magnetic members from
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20. The armature according to claim19, wherein each
of said outlines extends in a direction inclined
relative to the radial direction seen fromthe center
of said second 20 magnetic material plate (74). 21. A
not or conprising: the armature according to claim 19
or 20; and magnets (6111 to 6%14) rotatabl e about a
rotation axis (92; 92) along said one 25 direction

axis (92; 92 re |

o ororResile [T ARERafel et AATRRIAL R LG O el les ooing
[ havi I it f ti

R e e O Pmghet | ¢ mevbers. 92, The

not or according to claim 21, further conprising 5 a
plurality of third magnetic nmenbers (751 to 754),

wher ei n, each one of said gneti¢ poles is _covered

with o eé%ﬁﬂaf %%ngﬂmgr?é{ni?&f%ﬁ%@%mqsx@ to 754)

to face sa]ddéﬁggnd magneti ¢ nenbers é7411 to 7422)

from thurakipy d magactcamemberrbridei’od hedomin, and

each one of said third magnetic nenbers has a gap

(751b Seeh PBA®Yf spid magpriichrales Bocaymrsdowitk aind of saiddthird magnetic
magnetic nenbers. 23. The armature according.to claim
members (75 héa 78bnior fasé nyjd aepindt reagrfia meamlbean (7id 1tto 7422) from the
rotatable about a rotation axis (92) along said one

sige plsaid ssaordbgmetictnemtmppaesdt e side to said one
direction of said magnetic cores (111 to 15 114,121

to 124pchl@ie dfeailihird daghetickBrmberd had H@aR(7RAbYS §54b) with another
according to claim 18 or 23, wherein said plate (611)

onesof said didirdnhg®dticandiaBRet i ¢ material . 20 25. An
armature conprising: a plurality of magnetic cores
(111 to 114, 121 to 124, 131 to 134; 31 to 36)

23.  The armature according to claim 17, further comprising
a plate (611) arranged to be rotatable about a rotation axis (92) along said one
direction (91) on the opposite side to said one direction of ‘said magnetic cores (111 to

114, 121 to 124, 131 to 134; 31 to 36).

- 24, The armature according to claim 18 or 23, wherein said plate (611) is

made out of a magnetic material.

25.  An armature comprising:

a plurality of magnetic cores (111 to 114, 121 to 124, 131 to 134; 31 to 36)

-~ placed circularly on a surface (61a; 61a) of a plate (61; 61) to project toward one direction

side;
a magnetic material plate (71; 73) having a plurality of first magnetic members

(7111 to 7122; 731 to 736) arranged circularly; and
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pl aced circularly on a surface (61 a; 61 a) of a plate
(61; 61) to project toward one direction side; a
magnetic material plate (71; 73) having a plurality of
first magnetic nenbers 25 (7111 to 7122; 731 to 736)
arranged circularly; and 56 coils (Al to Al3, Bll to
B13; A31 to A36), wherein sartl coils are arranged
around sai d magnetic cores along said surface, said

mignetédils'mtl?'id'dﬁb,iﬁl?}ttﬁlﬁg, %5&&&%@)1, Whgfag | ¢ cores

fromsaid one direction | de suc hat each of said

t 4.6 - y . of S fi st
magnet (e S8l riE O B0 d B torS e syldSliion
nenberg. sur f 111 7122a: 731.a to. o
7300 i PReROR AT el flngeiel ol adpb i one directon

re n.whi.ch.sai,d one.of sai.d first . netjc, )
si38 o5 Qe S84 P R kRS eohf o, opecipd ity Shepa i irst magnetic
ar ea of a surface (111 a to 114a, 12la to 124a, 13la
MCH%¢%aa; 31a to 36a) of said one of said magnetic
cores on the 10 side of said one of said first '
magnet§2eh ABHPET lishmagnsie egmbess basa yustacertydhba toc7122a; 731a to
menbers  having a gap (7111b to 7122b; 731b to 736b)
7302 An s pPROSite fide &9 osapHsHid magnettgeares on wWinnkmidsoneaefisaid first
the outline of each of said gaps between said first
magipHe trhembrssrirearsangel, avlmst ardacisdanghr tiahehe aned efidssuffac(111a to
an inner circunference side to an outer circunference

- lidiad B2 lafto 128askild tord34ee t3ile torB6@r dfadaidodraet of. sailomaghit€ic cores on the

armature according to claim?25, wherein each of said

sidivf saibeneaf @bdifirst agretidi h@abérosald\6hd sradid lsednadfeticGuembers
the radial direction seen fromthe center of sai

havh@neighg (7Rbeol AR2B P81 (o7 236bY Iith &RotBE- o P& first magnetic
conpri si ng:
members, and
the outline of each of said gaps between said first magnetic members adjacent

1o each other extends from an inner circumference side to an outer circumference side of

said magnetic material plate.

26. The armature according to claim 25, wherein each of said outlines extends

in a direction inclined relative to the radial direction seen from the center of said magnetic |

' material plate (71; 73).

27. A motor comprising:

the armature according to one of claims 17 to 20, 23, 25 and 26; and

magnets (621 to 624; 621 to 624) rotatable about a rotation axis (92; 92) along
said one direction (91), said 'magnets facing said first magnetic members (7111 to 7122;

731 to 736) from the opposite side to said magnetic cores, and having a plurality of
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the armature according to one of clains 17 to 20, 23,
25 and 26; and magnets (621 to 624; 621 to 624)
rotatable about a rotation axis (92; 92) along said
one direction (91), said nagnets facing said first
magneti c nenbers (7111 to 7122; 25 731 to 736) from
the opposite side to said magfetic cores, and having a
plurality of 57 magnetic poles facing said first

RS, I.S: ccording to claim 27,
fur?ﬁ% &%onp §%ﬁ§g§“1 ?gﬁ&% d$ fourth magnetic
menbers (721 to 724; 721 to 724), wherein 5 each one
of said magnetic poles is covered with one of said

f th t d f t. t
UL RN B2 PSS A bl
d f t menb d
R T S O -

to 724b) wi th anpother one of said fourth magnetic
menber §°h105e Xy sald WARASKE 0ks i5ppvergd tvHth pst of said fourth magnetic
according to_claim27 nmounted thereon. 30. A notor
MEFRRSES 19iTace saifl Wishmagnetic Ingabers Gpl ite ¥ HP; 43 bru73f)iftom dfe side of
magnetic cores (111 to 114, 121 to 15 124, 131 to
saig fﬂ@@@mgﬂgﬁwnéﬁaﬁéd on a surface (6la; 6la) of a
plate (61; 61) to project toward one direction side,
coi | s 4ath ohetod sAdFowd indgoetBl RiemAdiks Has 2AGH) (72abdo d24b; 721b to
plurality of first nagnetic nenbers (7111 to 7122,
TX) with atidfer omnol said ol naghEid rabmbergagnet s (621 to
624) rotatable about a rotation axis (92; 92) along a
direction (91) in which said nagnetic cores project,
and a plurality of second 20 magnetic nenbers (721 to

724) , WherSidnsisdr RRhStha nfotdf 5(’%8%%01? g‘#ﬂ%ﬁgb&ted thereon.

magneti c cores along said surface
magnetic cores is covered with one of said first
magneti c nenbers

30. A motor comprising:

a stator (63; 64) comprising a plurality of magnetic cores (111 to 114, 121 to
124, 131 to 134; 31 to 36) placed on a surface (61a; 61a) of a plate (61; 61) to project
toward one direction side, coils (A11 to A13, B11 to B13; A31 to A36), and a plurality of
first magnetic members (7111 to 7122; 731 to 736); and

a rotor comprising magnets (621 to 624) rotatable about a rotation axis (92; 92)
along a direction (91) in which said magnetic cores project, and a plurality of second
magnetic members (721 to 724), wherein

said coils are arranged around said magnetic cores along said surface,

cach of said magnetic cores is covered with one of said first magnetic members

. from said one direction side,

each one of said first magnetic members has a surface (7111a to 7122a; 731a to

-736a) on the opposite side to one of said magnetic cores on which said one of said first
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fromsaid one direction side, each one of said first
magneti c nenbers has a surface (711la to 7122a; 73 |l a

to 25 736a) on the opposite side to one of said

magnetic cores on which said one of said first 58

magneti c nenbers i s arranged, whose area is |arger
"than the area of a surface (fila to 1l14a, 12la'to

124a, 131a to 134a; 3la to 36a) of said one of said

' e | ' f said fiks

088, EoRORSS BE Ll B ANl KL (1t
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covers one of said magnetic poles to 10 face said

GRS ragneti ¢ menbers fromthe side of said first

magneti ¢ menbers, and has a gap (721b to 724b) with

anot helopagnsts bige gaid dirshmagraiisansobers fiven the Gopositheide to said
not or according to claim30, wherein said stator (63; .
nggneticrerasdunl have p phrality of eragoetivenodesi fating baid drdt PMagn@d) members,
having said 15 plurality of first magnetic nenbers
agd7111 to 7122; 731 to 736) arranged circularly, and

the outline of each of said gaps (7111b to 7122b; 73

| b to cadiblme dishidesecomianabetic flenbegn@ives ot BPEA8 magnetic poles to
adj acent to each other extends from an inner
face sgid fire meapneticmeMbers Grod tHAUMIRS ofCdalCHFst BlaBRSR HédBer®fand has a
said first magnetic material plate. 20 32 The notor

£8LTRIBlioTR4bPwith ﬁﬁdﬂlé’rjonem%iﬁis&o%ﬁ?ﬁhgﬂfeﬁéﬁb&b&té{]|ei nes

extends in a direction inclined relfative to
radi al direction seen fromthe center of said first
magnetic material plate (71; 73) in said stator (63;

Conor i | ThenBR AkcfR S bhitha 56, Ghatbfh 31, Turther

conpri si
said stator (63; 64) includes a first magnetic material plate (71; 73) having said

plurality of first magnetic members (7111 to 7122; 731 to 736) arranged circularly, and
the outline of each of said gaps (7111b to 7122b; 731b to 736b) between said
first magnetic members adjacent to each other extends from an inner circumference side

to an outer circumference side of said first magnetic material plate.

32. The motor according to claim 31, wherein each of said outlines extends in

a direction inclined relative to the radial direction seen from the center of said first

- magnetic material plate (71; 73) in said stator (63; 64).

33. The motor according to claim 31, further coniprising

a second magnetic material plate (72) having said plurality of second magnetic
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25 a second magnetic material plate (72) having said
plurality of second magnetic 59 nenbers (721 to 724)
arranged circularly, wherein the outline of each of
said gaps (721b to 724b) between said second nmagnetic
menbers adj acent to each other extends from an inner
circunference side to an outé® circunference side of
said second nagnetic naterial plate. 5 34. The notor

nihfbRfs bﬂp“}ﬁﬁﬁg?%g%gﬁﬁtMQﬁfQ“ﬁr ach of said outlines

extends 1n ion 1Tmélined relative to the

radi al [ [ e fromt cen f, said secon ]
magnettlhg O?rgi?l_é roggflalp&]a%ag{ g“’#’ﬁ)(t}?hb goa?%{bP %{eta@e_en (o) ﬁ?on%rf@agneuc
gl AR B L 5 S RO SO e
bet ween an,outside di aneter, (R50; 0) of said first
Clﬁl‘dlét\#gliep%e $idg %’{qaﬁfseﬁ?%ff@a%nﬂ? (m?’é‘)méﬁ te)an out si de

di aneter (Rro; Rro) of said second nagnetic nmaterial
plate (72) is smaller than a distance (tl; tl) froma
surface of said first nmagnetic. material plate on the
si de of sdhe mpserasgordingrie clabmpsnbbersin eich of said onflinceextends in
15 36. The notor according to claim33, wherein an

a digedsiontiachined relagive Rahe rafrab diregtidn fRen fronRtle tenterodf sid second
di fference between an outside dianeter (Ro; R 0) of

megrietic nfaterisd plateyi@) incsaidabtri al plate (71; 73) and an
outsi de diameter (Rro; Rro) of said second nmgnetic
material plate (72) is smaller than a distance (t2;
t2) froma surface of said 20 second magnetic materi al

pl at e36Nn The nijisteacebrdigd € Eliafrs 133MRMERYH Gn WBINGE SVl @] Ry, -
surface of said magnets on the opposite side to said

Rg¢cong megrel i 2 Sdi‘?cgﬁgfééencg’ betwddf D6 REd ﬁ?ﬁﬁ&éﬁgléﬁ; Q}si,) of said

one of clains , wherein an absol ute val

naeneRtimdtesiall piRSI (71- it b
ool R 5 i il (S Lo

m%{é?é %n?{egi% @%gee@é#c? s%%?llela ﬁl%n%ndiétgr?cieqﬁ; Qi)afggﬁl%rsug&é of said first

magnetic material plate on the side of said second magnetic members to said surface.

36. The motor according to claim 33, wherein an absolute value ( | R -
Rol: JRo - Rp | ) of a difference between an outside diameter (Ro; Reo) of said
first magnetic material plate (71; 73) and an outside diameter (R;o; Ryo) of said second
magnetic material plate (72) is smaller than a distance (t2; t2) from a surface of said
second magnetic material plate on the side of said first magnetic members to a surface of

said magnets on the opposite side to said second magnetic members.

37. The motor according to one of claims 33 to 36, wherein an absolute value

(IR - Ril; [ R4 - Ryl)ofa difference between an inside diameter (Rsi; Ri) of

said first magnetic material plate (71; 73) and an inside diameter (Rii; Ry) of said second
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60 magnetic material plate (72; 72) is smaller than a
di stance (ti; tl) froma surface of said first
magnetic material plate on the side of said second
magneti c nenbers to said surface. 38. The notor
according to one of clains 33 to 36, wherein an
absolute value 5 (I R - R=(; I R - R; |) of a

di fference between an inside dianmeter (R ; Rsi) of

n-'f'%hgndc I t%hﬁl@ %?%2 2 ﬁk rtﬂzina& istahde ﬁ?‘st)l?]%g%eatalghgface of said

S| de seco

FRsfebBle fhah deon ﬁ@dfs s R B AR 6 s e
material plate on the side of said first magnetic

menbers to a surface of said nagnets on the opposite
d second netic 10 39. The npt

side tg, s
accor d?%ga]lt}{‘} TRpiar gco tﬁb‘“@d’ I @633 {ha6-ethren \%P&P??l‘“e value

ssl; tssl), of sal gap 711 Ib to 7122h; 73lb to
'(%@ib)‘ t?etlsm'eeh Rgai d fi ‘Ffé@qecbeﬁwae%nsmr(lchd@mete@ (Rm, Ryi) of

7122; 731 to 736) adj acent to each other is |arger
saifh Gimstipgengtiqmalcsiebplaie (15 73) gnd ap ansideediameter e Kappf said second

said first magnetic nenbers and said second magnetic
magiiiisrmateriali plate {B2; S3) fseamendleb diancp dibteser (13ri2kfrom aswface of said

other. 40. The notor according to one of clains 30 to
se@6nd whagnaticrmateriilglidie 61 thsd Sideod! said firsyapgndtiéandrhbdroto a surface of

724b) between said second magnetic nmenbers (721 to
sai®@rpgmds e thetoppositeaRizho edifl @écond nhagh@®y meMBsst Wi ce a

di stance (6) between surfaces of said first magnetic

20 nmenbers and said second magnetic nenbers, said

surfaces being closer ones to each other. 41. The

Dt or 38C C qhe nifiord RcHifRig QB ofit 8F BR3¢ B ﬁwh\é‘f‘éﬁf@bv‘iﬁtﬁ £tssl; tssl)
thi ckness (tin; tin) o sal d magnets (621 to 624

ofts‘alcﬁgﬁﬂ))s Al 1%%@1?2%%% %‘73650 | REARL s%lhqﬂstb%@%u? mbers (7111

di sta et ween su faces of sa
et 7 1 736) nd ,
oA R S et AR o
be?\%egl s?lrfraces oq%mja%r&qnagnenc members and said second magnetic members, said

surfaces being closer ones to each other.

40. The motor according to one of claims 30 to 36, wherein a width (trsl) of
said gaps (721b to 724b) between said second magnetic members (721 to 724) adjacent to
each other is larger than twice a distance (6 ) between surfaces of said first magnetic
members and said second magnetic members, said surfaces being closer ones to each

other.

41. 'The motor according to one of claims 30 to 36, wherein a thickness (tm;
tm) of said magnets (621 to 624; 621 to 624) in said direction is larger than twice a

distance (6 ; § ) between surfaces of said first magnetic members (7111 to 7122; 731 to




cl oser ones to each other. 42. A conpressor having the
nmotor according to one of clains 30 to 36 5 nounted
t her eon. :

61

736) and said second magnetic members (721 to 724; 721 to 724), said surfaces being

closer ones to each other.

42, A compressor having the motor according to one of claims 30 to 36

5 mounted thereon.




