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| DESCRI PTI ON ROTOR, AXI AL GAP TYPE MOTOR, METHOD OF
DRI VI NG MOTOR, AND COWPRESSOR Technical Field 5

[0001] This invention relates to a notor, and

particularly to an axial gap type nmotor in which the

gap between a stator and a rotor is provided along a

pl ane perpendicular to the rdtation axis. Background

Art [0002] Conventionally, many radial gap type notors

have been used in which E&gcgag (#ﬁ bet ween the stator

and rotor is provided al ;F drical surface

paral |l el .. the rotatio [ a |.cations

P equi r 16 Fhoncohblee ueR MO TR BB OF BrRypG MoTOR,
toal, etc. However, because of the recent higher
ﬁ%@%@@%@ﬁ@539ﬁ-wagnetic materials or the like, the

study of enploying an axial gap type notor in a

Teshpieddddd or the |ike has been started. [0003] This

is to respond to a request to solve the problemthat a
[80QHi]In| Ehis ipvepionrelataetol d motdreatdparicdudntd agaxiel gaprigps motor in
magnets from being scattered by centrifugal force '
whidhr tha gep betyaps actatekyl-crotards prdvides] Aok @ plaagpependicular to the
~apply a plate-like magnet to a cylindrical rotor.
rpfatdxifat ent docunment 6 describes that an axial gap

‘type notor reduces axis and bearing |oad for

Buok@b@ssAr application. A rotor. enpl oyed here has
per manent magnets exposed at its surface. 20 [0005]

| [Ggnt COREHIBRMIYL nfih %cﬁﬁe%%pﬁgp@ﬁo%rs B bedACusER P Which the gap

and enpl oys so-called distributed wnding for a

SRR Motur k8 SR o AOEIGEEAORA oo

55 0 e S LBRATROOG S TP OB ol i
}%tr\]vgetvgrpgéq%ﬁgeag fgg%l?éegﬁ]&ifgﬁ%é)%%ﬁgﬁgﬁgeggfgﬁ%% ? i{r?;lgeg{a?srorathe like, the
s&%{r g??ﬁ&%ymg an axial gap type motor in a compressor or the like has been started.
[0003]  This is to respond to a request to solve the problem that a stainless pipe or the
like fof preventing permanent magnets from being scattered by centrifﬁgal force increases
gaps or eddy-current loss and a request to apply a plate-like magnet to a cylindrical rotor.
[0004] Patent document 6 describes that an axial gap type motor reduces axis and
bearing load for compressor application. A rotor employed here has permanent magnets
exposed at its surface. |

[0005] Patent document 1 discloses an axial gap type motor, and employs so-called
distribute;d winding for a stator. In a rotor employed here, permanent magnets
magnetized in the axial direction are embedded in a disc part made of a non-magnetic
material.

[0006] Patent document 2 discloses an axial gap typer motor, and employs so-called

concentrated winding for a stator. In a rotor employed here, a plurality of permanent



10

15 -

20

25

2 magnets are fixed by a non-magnetic ring fromtheir
outer sides and by a magnet holder fromtheir inner
sides. [0007] Patent docunment 3 discloses an axial gap
type notor having magnetic poles on both sides of a
rotor and stators on its both sides. In the rotor

enpl oyed here, permanent 5 nmagnets having a plurality
of poles are disposed on both sides of a ring- shaped

rﬁ/a gt ﬁ‘b ?({/?yeLOOOS agﬁe %:ergttlg Ogllr'l ﬁtpqug§gslgfe%é$§%y a magnet holder
ﬁ% ent n@gnets magnetized in the axial direction
FeEMERa&E™n a di sc part nmade of a non-nagnetic

% 1 0009 Pat ent docunent dlscloses an

[@i %ﬁﬁn ({;’ﬁ asep AR f&ial gap tyﬁg,trg?tor f\g@g_g]agnetlc poles on
Patent docunent 1 Japanese Pat ent plication

otk siflesyolk g rajer anyl staigrsn itshath sideso dinfaafotor empipyadeisee, permanent

Patent Application Laid-Open No. 8-126277 Patent

migecinbaying: 2 phipalite o6 pPlesame digpobéd: an iboth bideslofpeingnidiaped yoke
10- 164779 Patent docunent 4: Japanese Uility Model

mmbeB062085 15 Pat ent docunent 5: Japanese Patent
Application Lai d-Open No. 2004-166354 Patent docunent

[@08] aPateat éoddateand didplobdsaataxixh ghpiyhe@uetor. Ndn a rotor employed here,
2004- 52657 Discl osure of Invention Problens to be

- paalaviett iyenketMBaineaed 0 HeldxifiiiRdton atchenbealial 1n$ftﬁwlpdrﬂmade of

Pat ent docunent 6, having permanent magnets 20

a Q¥Rametetd! mhfefiasur f ace, cannot make use of reluctance
torque, and in addition, a wi de range of operation by

[(fdogr o WEAKR QoBgn &R %tcﬁ&losbsc'm{jé{lﬁl' n%% e Shitthed rdrikitides l'motor

e rotor shown in Patent doc or 4, the disc

| [@R0} FarliBE IS 1: IpafBIPaRly AoBE tnﬁg%%ﬁabsememém

ortl On 0 rotor o ! er nanent
ﬁgﬂiif?aéér? %%2 ﬁagta{l%gﬁ{e%* A%Eﬁ:"a%@g?%}’ B Ro. 8126277

rF;gtr :ntPa?en% léggur}xt'ten%B }apanese Ba{m Qﬂgﬁhgau% [E,%ld 6pen 0. 180 164779

Patent document 4: Japanese Utility Model No. 3062085
Patent document S: Japanese PatentlApplication Laid-Open No. 2004-166354
Patent document 6: Japanese Patent Application Laid-Open No. 2004-52657
Disclosure of Invention
Problems to be solved by Invention
[0011] However, the rotor sﬁown in Patent document 6, having permanent magnets
exposed at its surface, cannot make use of reluctanee torque, and in additioﬁ, a wide range
of operation by flux-weakening control is difficult.
[0012]  Further, in the rotor shown in Patent document 1 or 4, the disc part of the rotor
is made of a non-magnetic material. Thus, a portion | of the rotor other than the
petmanent magnets is merely a structural member having no magnetic function.

[0013] In the rotor shown in Patent document 2, the non-magnetic ring is also a mere
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3 structural menber. There is no nention of the
magnet hol der being either nmagnetic or non-nmagneti c,
and even when enploying a magnetic material for the
magnet holder, it wll not exhibit saliency. [0014]
In the rotor shown in Patent docunent 3, the pernmanent
magnets have yokes on 5 the #pposite side of gaps,
but do not exhibit saliency. [0015] In the swtched
rel n pot-@r_shown_in. Pa . I :
sttt ATl  Bens B LR EEO e FEAENEdber il Bl et or
oles of a stator .have ¢ores formed into. shape .
QRN iantaggng 16 gt .for m gpg;t/ holder, it
“ﬁ@e fggnge in min parts of separate non-nagnetic
gk xRt saliga¥ect i vel y. One pole of the stator has a
&air 10 of magnetic pol es when the _excitation w ndjng
(G 44 n elngthe sofor sieamdadalsst dogiman d. e peppanspymagsts Bypgokes on
of the rotor are opposed to each other to form one
theprppesitecsigmefigapaint ¢haetexhibihwlicestchange of nagnetic
flux with an adjacent pole. [0016] Therefore, when
[@16Yi dinnthe sswiteherhredurtanes gaesor flaewn fire Patoniodocumepmab cilie poles of a
docunent 5, the interaction between the current-flowed"
rqgod ereafordshfermedainos Uashepe,hend the poles mfinestdtonBayeatores formed into U
interferes with the interaction with the poles of the '
shiapt Girowehphihcexeftatidrewialigs drerwadchd, ntAmdUtielagre provided in main
Further, the interaction between a pole of the stator
A& of dePadfe Ko heFHetit M@ thiaRespeetivaly) e OndBale ef thl dtdtor has a pair
cause an increase in cogging torque.  [0017] The

oPRESRAC PoliéQHeh IR B ftaich RRUESES isleBeiPPled SanliRe pole of the stator and
above-descri bed probl ens, and " provides a techni que of

o 619365% r@ho? gfeo%gggé@pt?%gap biner &) fé)?{ﬁ%}‘le ?xlfh%n@cﬁﬂ PHih, alnd there is no

r ot at abl e about eterm ned axl s an axi a

9§ t f | ying the problens [0018]
e%?@?é% a%%g§§ﬂ8¥¥§&¥%f§%kg§ 6¥%ing to this invention
Kr; _J[%g‘ot%w in Patent

008D B, it e e Robrdietd sneo

dqg3gn 3, g piericsan oo 4 CaBI ot po of e S and he
12b; 12a, 12p,

' 29, h, 12a, 12b; 12a, 12b),. each
PHEWDFY maghst wtg % W'é& %@&ac&%ﬂ%\p’]&h ﬁ'g; poles o)f the rotor composed of
| fhe cores formed into U shape. Further, the interaction between a pole of the stator yet

_ to be current-flowed and permanent magnet will cause an in¢rease in cogging torque.’

[0017] The present invention has an object to solve the above-described problems, and
provides a technique of employing a rotor having anti-saliency and being rotatable about
a prédetermined axis in an axial gap type motor.

Means for solving the problems

[0018] A first aspect of a rotor according to this inventioﬁ (1A; 1B; 1C; 1D; 1E; 1F;
1G; 1H; 11; 1]; 1K; IL; 1M) comprises: a plurality of magnets (12a, 12b; 120a, 120b; 12a,
12b; 12a, 12b; 12a, 12b; 12c¢ to 12f; 12a, 12b, 12g, 12h; 12a, 12b; 12a, 12b, 12g, 12h; 12a,

12b; 12a, 12b, 12g, 12h; 12a, 12b; 12a, 12b), each having a pole face, disposed annularly



10

15

20

25

4 with polarities being symetric around a

predeterm ned axis; and a plurality of magnetic
menbers (13a, 13b; 130a, 130b; 13a, 13b, 14a, 14b;
54a, 54b; 13a, 13b, 54c to 54f, 54g to 54j; 13a, 13b,
13g, 13h; 13a, 13b; 13a, 13b, 1Sg, 13h, 14a, 14b, 14g,
14h; 13a, 13b, 14a, 14b, 14g 14h; 13a, 13b, 13g,
13h 542, 544; 13a, 13b, 542, 544; 541, 545). An 5

fl Ow%%eﬁgdgy @%ﬂﬁﬂﬂl 39 t e%rﬂu Iaﬁd lpll%'fﬂ G of magnetic

rom OUtSI € passin roug tween

O i A 0, 4 A B st
ARSenl 138335 E?adﬁbéff‘%a- i @ﬂ' t%ci”ﬁ%%wa 13, 14a,
Tg&zg‘ﬂh%%ﬁ%l%ggbl}ﬁzbg’h’l 55, %mab,h%m 5 5d2%s), an

gﬁle faaaaexhlbltlng a second 1 ﬁlarlt with respect
cnrg UghoueRpondmedh magnstic (peEside passing through
corresponding to a magnetic flux flown fromsald

betyreen adirsigyramagnei ghas i120%dmBet 2 Bypassi My 43a.d2g; 12a; 12a, 12g;

magnets. [0019] A second aspect of the rotor according

1?-@» 24 $2g:nentia) haying: saidgpole daceldxhibiiting a firstipojarity withirespect to
1L) is the rotor according to the first aspect, in

ongkidh of sdid anigné tisecontiZypenagnat (12184 208;318b; 13‘@3],%1 304121 12b,
13a, 13b; 13a, 13b; 13a, 13b, 13g, 13h; 13a, 13b; 13a,

121301 2b1 38b, IXAN128;3Eb; 13h; 12342b] Bhvingd Said pbRhfacd 3ghibitidl)a second

are provided at | east between said first type magnet

pblbAsy; wikR 8&pect 28 said dae sikidds sthdlér thaan hdactadedL %Eé*nrespondlng to
12a, 12g; 12a) and said second type nmagnet (12

a I Bdhetid Hhix ﬂ&bl 18Bm deddoudsdds toldhd nhddhetid FemBeP bypassing said
12h; 12b). FOOZO] A third aspect of the rotor

nﬁﬁﬁagdlng to thls invention is the rotor according to
e second aspect, in which surfaces of sai d magnetic

T3 SRR By A by R PTG
% §°if<) LAY m?ovfe%éc'sg’ P30 P Sechrlp MforetEmagnesc
o B 305, B e, Mgl s
1§b2,019g, 93%1?13a,218b; 13a, 13b, 13g, 13h; 13a, 13b) are provided at least between said
first type magnet (12a; 120a; 12a; 12a; 12a, 12g; 12a; 12a, 12g; 12a; 12a, 12g; 12a) and
said second type magnet (12b; 120b; 12b; 12b; 12b, 12h; 12b; 12b, 12h; 12b; 12b, 12h;
12b). |
[0020] A third aspect of the rotor according to this invention is the rotor according to
the second aspect, in which surfaces of said magnetic members on said one side lie on
almost the same plane as said pole face. |
[0021] A fourth aspect of the fotor according to this invention (1A; 1B; 1C; 1E; 1F;
1G; 1I; 1K) is the rotor according to the second aspect, and further comprises a yoke (11;

110; 11; 11; 11; 11; 11; 11) for backing said magnets (12a, 12b; 120a, 120b; 12a, 12b;
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5 12a, 12b; 12c to 12f, 12a, 12b; 12a, 12b; 12a, 12b)
fromthe other side of said axis. [0022] A fifth
aspect of the rotor according to this invention (1G
11; 1K) is the rotor according to the fourth aspect,
and further conprises other plurality of magnets (12g,
12h; 12g, 12h; 12g, 12h) each having a pole face,

di sposed annularly fromthe other side of 5 said axis

tHL i G5 R dehi1an b (gt oy gy BT e R
(IR0 ot Bk el PR BE B0 4T R TL, Uis the rotor

aspect of the rotor according tao this invepti
| ai%?,“ﬁ & ths

on (1G
B30 the fQurth 358y andfuethir ORPTIEe qther RptRLy oofngla%geﬁt,s (12g, 12h;
in which said magnets (12a, 12b; 12a, 12b; 12a, 12b) .
12l 2hy 628 5i2%) seviehavingadols fasadlisposed anpyarly) figm the pther side of
12h) are disposed to be nearly directly opposed with
said jagisypikte raspead rip osidayokh dit Bblel; id & withaprlawiigsi being symmetric around

- magneti c poles of opposite polarity to said yoke.

s§id 0] Baidemegchicavpmebers di 3g,hishy dBeay 13t cliiglildh) tus alke rovided
invention (1B) is the rotor according to the fourth
betspeacstaid othesniagidets bonded magnet (120) covering said
one side of 15 said magnetic nenbers (130a, 130b) and
(BB yokixtd ARyt ofSthpietet Sedrdiagnth 8ad Ghvemipietiss; 1(;180gis the rotor
120b) are said bonded nagnet as magnetized. [0025] An
a®bfitihtr@mpeaRih Bdpett)en WA sadf GRBAUE G110 10h] B2d NYEN1J1a0M2b) and
(1B) is the rotor according.to the seventh aspect, in
saffioffer $RdleRR0ngsd 1 Imaret 1@13:,2@2%,' BHY Rk iRpHsd 10The By directly
dust of a rare-€arth magnet  with a’bi nder such as

N ]; ' of. i he -r: i .
of i Rl in el (hoRBpERen ind ARMEHAMARTRIE Mbpposie

IS I nventi on

P@%@?wﬂggﬁ&t' i n which said bonded magnet (121 a,

covering said one side of said nagnetic nenbers

R SN P 8T BF 60 R B Rl A1) B he rovor

1B) is the rotor accordjng t he ninth aspect, i .

a‘i&%ﬁ%‘i‘% ©d %I‘? P> e é E%?Sé?la%gi &9 erff}ge‘%awone side of
25 surfaces vary_sinusoidally, around sajd axis. ) _

said magnetic members(130a, 130b) and said yoke (110) is provided, and said magnets

(1202, 120b) are said bonded magnet as magnetized.

[0025] An eighth aspect of the rotor according to this invention (1B) is the rotor

according to the seventh aspect, in which said bonded magnet (120) is obtained by mixing

dust of a rare-earth magnet with a binder such as resin.

[0026] A ninth aspect of the rotor according to this invention (1B) is the rotor according

~ to the seventh aspect, in which said bonded magnet (121a, 121b) covering said one side of

said magnetic members (130a, 130b) is substantially unmagnetized.
[0027] A tenth aspect of the rotor according to this invention (1B) is the rotor

according to the ninth aspect, in which said magnetic members (130a, 130b) have their

surfaces vary sinusoidally around said axis.
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6 [0028] An eleventh aspect of the rotor according to
this invention (1A 1C 1E 1G 1H 11; 1J; 1K; 1L)
is the rotor according to any one of the second to
fourth aspects, in which a magnetic barrier (Q) is
provided in a direction perpendicular to said axis

bet ween sai d magnetic nenbers6é(13a, 13b; 13a, 13b;

13a, 13b; 13a, 13b, 13g, 13h; 13a, 5 13b; 13a, 13b,

408 132,530 o3 rd8BucdBfne 15 s 18R RlASE: 1816
1235 220 12 43 Bk 3R o B30 opd AL o pects,

W#O 29] Atwelfth aspect of the rotor according tq this

Atmegnetie Aarrer, (41 isrsovided inja dirggtiom perpendicylay fongaid axis
rotor according to the eleventh aspect, in which the
bglivepem sl magngtic AEMbeLE8#.0 3pad 32.63b; $3aH3beida d3bel3gol3h; 132,
| ess than twice a distance (S) between a pole face of
13b; Beai®h, 18ppbied 3a.ol 3bail 3a,rigbot 3g,d 3bph3x, i18b) endasaitbmegnets (12a,
and a pole face of the rotor. [0030] Athirteenth
13k plelat 123, 1286l 2bof 2a, 1abci@pdil Py 2@, 12h;d2a,nbnl2mri2hl2a, 12b; 12a,
1E; 11; 1J; 1K; 1L) is the rotor according to the
18w da@pdl 2hs pes t1 2bpadjadent folrach otenr i ses ot her nmagneti c
nmenbers (14a, 14b; 54c, 54e; 14a, 14b, 1l4g, 14h; 14a,
[002D]  1Agwelithhispbct Bf thedrbtorStdordbfbdib thi iRVéntod§UAL OC; 1E; 1G; 1H;
cover said pole face of said nagnets (12a, 12b; 12a

| lﬂgﬁg 1R281) k2Be 1d188 acchéding td & cldvddih &%@F’[},’;@ngclaztﬁe vs;idth of said

1 12a,” 12b) magnetically i ndependent an

rﬂa@gétﬂziﬁi}@rli cifen RIS %QIQM&@%&%H& @2 Hé&\%&?%@ple face of a

aspect_of the rotor according to this invention )
sigfer offosedt o %@a%@ﬁaé@%g%&?o‘*&%@% bfle B8 g BehbEE "
L Cp.: 4a, 14b: 54c,. bde: .542 544;
I A S PEERE Bt e 19100 kR 16 i B 6 36 15 1 1k

B R eGP LOTB8Le A  SE hagnee

lE, 1 o the fourteenth

mﬁ%‘ﬂ?@étﬁ“# h)“b\ﬁ‘h@hgfg‘g dé%l%hi%ﬁ%ﬁioﬁ%, tgﬁb,gggdl : G4, 544; 542, 544)

- magnetic nmenbers (1l4a, 14b; 54c, 54e; 542, 544;
m?ﬁ%?

d it coves seidmelafes efsaimagsetali et 2ion 2ar bibac 22,;%29, 12g, 12h;
axi s have side surfaces inclined to said one side

1229\l@p:dl Zaildb, 12g, 12h; 12a, 12b) magnetically independently and individually on
said one side. | -
[0031] A fourteenth aspect of the rotor according to this invention (1C; 1E; 1K; 1L) is
the rotor according to the thirtéenth aspect, in which edges (14aE, 14bE) of said other
magnetic members (14a, 14b; S4c, 54e; 542, 544; 542, 544) in a circumferential direction
around said axis are thinner than a central portion.
[0032] A fifteenth aspect of the rotor according to this invention (1C; 1E; 1K; 1L) is
the rotor according to the fourteenth aspect, in which edges (14aE, 14bE) of said other

magnetic members (14a, 14b; 54c, 54e; 542, 544; 542, 544) in the circumferential

direction around _said axis have side surfaces inclined to said one side toward said
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7 circunferential direction. [0033] A sixteenth
aspect of the rotor according to this invention (1C
1E; 1K; IL) is the rotor according to the thirteenth
aspect, in which said other magnetic nenbers (14a,
14b; 54c, 54e; 542, 544; 542, 544) are provided with
grooves (141) in a radial diréction 5 around said
predeterm ned axi s on said one side. [0034] A

cﬁ&ﬁﬁﬂ:&ﬁﬁf@F%EBECt of the rotor according to_this

I'Aven 1K; 1L) is the rotor accordlng to the

ch a
(80851 SARaG3R St b BT af B T e BRI AT U 4k 1D s
netlc nmber 13a, .13b; 13a, 139 13a, .. 13Db)

PO A B vt peet, Tl et e e Hr (14,
genln sI|t354550 to 55f; 55¢_to 10 55f; 55c to

195 Wieel P Frodid 0824 Y4 sre Prwided gvigh prpoxss €44 bin eafqdwérdlrecﬂon
posi tions between said magnetic nenbers and said

arpagf 6vd paesletarminsd asisongaidang side s, di vi sions of said
magnetic pl ate divided by said sllts in a

[#3A¢ unheeemtéeath asbews of therrotor eoentdingitel thixinyentin (1Eg bKetL) is the
said pole face serve as said other magnetic nmenbers

rqtartaccobileg tdhthe, thiswenth S pect, Seivhich Samdgretib eilatengBietsue, 544; 542
menbers are connected to divisions (54d, 54f; 54d,

5840 covednlg sdid fppleotacd hnds sdid nimp@ekd hembest @34l l\Bib@I @8k, kx;ag, 13h; 13a,
said slits in the circunferential direction around

138) th SAld 6ne didvaib pEON®I, SAd chaBBENEH1kte Ha® bB ks Mits (F5thb B5F; S5¢ to
portions (56e to 56h/ 56i toﬁggi) |nterposé? G

stheke I@@Bﬂgggte%ﬁméﬁﬁ tpe BRtibAL cRLEIR Qlid B8 18 BithePhofiAbth between

sfits An~ei ghteenth aspect of the rotor

sAG %%rggbﬂa Iﬁeenﬂeﬁy Snd MG égleﬁ( AeEviedtd aildn% mﬁqaﬁi hﬁ@ G of said

accorading to the sevente aspect,

rrlt\ﬁ%g%gf @Etescﬁ'bfaecf lb('gtsﬁld(sﬁ £id 9 c§x%]ﬁm£é‘§1&1 %Qrect,t?onsglfounc? g&fl axis that

sard Frcuntferenti a rec ion is chose

o B P B R REk sEEuh i n R R VB YR B pepigte. st

itute a nn or and surfaces. of s e
St nehefin PR af%owatsg % 31(%0@?@?@;54? {ﬁ%éj‘f R4, 540) of
net ee t ect e rotor accor
sailcb,] n é?v@gl g fhts 1111the cygum f %.EJL(?HC:PWH @goupﬁ@ald axis
r ot or accordln? to the first aspect,
thabgevet isaidrmpgnstis meppers with thishporgans (%460 5§h(:561 5:4661) interposed
54h, 54i, 54j; 14a, 1l4b, 149, 1l4h; 14a, 14b, 14q,

thgmgetween at least on the side of one ends of said slits.

[0035] An eighteenth aspect of the rotor according to this invention (1E; 1K; 1L) is the
rotor according to the seventeenth aspect, in which the width of said slits (55¢ to 55f; 55¢

to 551; 55¢ to 551) in said circumferential direction is chosen to be not less than twice the

distance between a pole face of a stator opposed to the rotor (1E; 1K; 1L) to constitute a

“motor and surfaces of said other magnetic members on the side of the stator.

[0036] A nineteenth aspect of the rotor according to this invention (1C; 1D; 1E; 1F; 1L

1J; 1K; 1L; 1M) is the rotor according to the first aspect, in which said magnetic members

(14a, 14b; 54a, 54b; 54c, 54e; 54g, 54h, 541, 545; 14a, 14b, 14g, 14h; 14a, 14b, 14g, 14h;
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8 542, 544; 542, 544; 541, 545) are provided to cover
said pole face at |east on said one side. [0037] A
twentieth aspect of the rotor according to this
invention (11; 1J; 1K; 1L; 1M is the rotor according
‘to the nineteenth aspect, in which said nmagnetic
menbers (14g, 5 14h:; 14g, 14h; 544; 544; 545) are
nount ed on said nagnets al so fromthe opposite side of
| 40 s44e 0} te Of .t
5?%1 i r-4 g%ﬂdoﬂl@ 54{ §) %0%%1%‘[?08({%158% ﬁ@g f_aLc% at IE%;t on sald one
Slhe r ot or accordlng to the ni net eenth aspect, in mhlch
ages (14aE 14bE) of said magnetic nenbers (54a,

54i 542, 544: 542, 544 ).t
RN oA Syemieth ettt rub Gereies o tdon G 1, 1L 1M)
are thinner _than central portion. [Q039
ig Wsﬁﬂ?ré@%ﬁﬂegég %ﬂu@reepweaﬁps%en g@afé»r%ﬁl%@l%e%ﬁ@mbers (l4g,
i nvention éﬁ E; 1L; 1M is the rotor accordin
1l el 4k ééﬂt M%ﬁﬁ%@punﬁeﬁ ofid Aagagis also e the eppeyite side of
of said magnetic nenbers (54a, 54b; 54g, 54h, 54i,
sgdpne §4@ 544: 542, 544; 541, 545) in said
circunferential direction. around said axis have side

138 ack swempfirsiadpeact obthie dotonaccoidieg tolthistioveantion §BC.dIE; 1K; 1L) is

circunferential direction. [0040] A twenty-third

 thespeat aabrdifye to cthe rnincteantiliaspect,0irt Inkkch pdgnt (1daE( 1GHE) of said

1E; 1K; 1L; 1M is the rotor according to the
mapiticetehbera $PRE t54bi B4mhidhh Sﬂi’glisdj;rﬁg[leu;%ﬁtmrme! $41, 545) in the
(54a, 54b; 549, 54h, 54i, 54j; 542, 544; 542, 544,

citcinferAfd] dieBtidf RS Shidi 28 ROMESthfd 4 Ldnth ofidhd one
side in a radial direction around said predeFernlned

(%05 AQwbR94ddond ésﬁgd'ft&"tﬁé’%tbpa&%ﬂﬁﬁ% t&fmli%(ﬁ?velﬁﬁ&@glh%; 1E; 1K;

accordlng to this iIhvention

AR S8 B DBl 5 Py 0 10 o

- saif hagndit %gxgx@%rag§2{a‘?r§4%g 5%%5“411?8'43 5‘3113"5%209445%4‘% SHE 541, 545) in

t'e"has ’opéhi n
it 5a,. .5hb; .55c to,55 95
Sﬂ%%ér?@f?@%ﬂaléﬁrgﬂl%%fuﬁ%faé% AR S Bbtaces flived ¢ o s
gt SRR o ong sai o predet o m nec

sai d magnet

axi.s,
[0046] A twenty-third aspect of the rotor according to this 1nvent10n (c; IE 1K 1L;

- 1M) is the rotor according to the nineteenth aspect, in whlch said magnetic members (54a,

54b; 54g, 54h, 54i, 54j; 542, 544; 542, 544; 541, 545) are provided with grooves (141) on
said one side in a radial direction around said predetermined axis.

[0041] A twenty-fourth aspect of the rotor according to this invention (1D; 1E; 1F; 1K;
1L; 1M) is the rotor according to the nineteenth aspect, in which a magnetic plate (541,
542; 543; 542, 544; 542, 544; 541, 545) covering said pole face on said oné side is
provided, said magnetic plate has opening slits (55a, 55b; 55¢ to 55f; 55g to 55j; 55¢ to
55f; 55¢ to 55f; 55a, 55b) extending from positions close to said axis to farther positions

between said magnetic members as viewed along said predetermined axis, said magnetic
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9 plate divided by said slits in the circunferentia
direction around said axis serves as said nagnetic
menbers (54a, 54b; 54c, 54e; 549, 54h, 54i, 54j; 54c,
54e; 54c, 54e; 54a, 54b). Said nagnetic nenbers are
connected to each other with thin portions (56a,

56b/ 56¢c, 56d; 56e to 56h/56i%to 561; 56e to 56h/56
to 561; 56e to 56h/56i to 561; 56a, 56b/56c¢c, 56d) 5

A RRAES, WY RG0S Rl Al s%i?m%?ems as said

eGP AR ESIGoAE 18 T Shm ey SFORAE R et B S 540

ch the widih of said slits 55h; ..55g to ;

SgKlmagicyy mﬁn F &' P?r&ﬁﬁtp%ﬁ@rﬂaf(-%uo et fhim nogﬂoeﬁéééqa 56b/56¢,
e not | ess than twice the distance between_ a

5%&686? 5@@6@9&61 ééﬁ&iﬁiﬂi% t@ el PO tr SGhH 6l thadli 26m é61d560 56d)
.hotor and 10 a pole face of the rotor. [0043] A _
intogppted-thergbatwaerpatdeasben thagidest one gedsoefdadglitso t hi s
invention (ID;, 1F;, 1M is the rotor according to the
[R048ht yA freentyriifds parett, off the whior hesailidgfto rikis inygpsomitpetF; 1M) is

- (12a; 12a, 12c; 12a) and said second type magnet

ﬂ(e]rﬁtm;f ad&@inding 20l thelt%mtyaﬁoerttﬁ aspeed in whedrtat Wydthyf aaid slits (55a, 55b;
ring-1ike magnet. The ring-like magnet i s unmagneti zed

5bntpsi] 530 35bhedak] Seduehfsiehtis difcli&ba, cHobdl toSRthdt Gess than twice
55j; 5ba, 55b) are provided in plan view as vi ewed

1t dighcs Meflvedhi sSpole FROAAL s \UPRbIEISE (BN doras REAin@E a motor and
the rotor according to this invention (1D, 1M is the

?Qk%cqufqgggjt&g to any one of the nineteenth to
wenty-si xth aspects, in which the area of one of

[(g)%e}jo;@gg'l@%fy | I‘g%%r é %%E}Oté%g%oré@ toflﬁg)lsﬁéﬁ\ﬁgﬁ éﬂg 1F; 1M) is
S0 G B S AT 85 y S8 s
1%%13%)? 41%&9 Susshlrioteee (52 Jeacbier i e iy by a

h Lits, (55a, 55b; 5 55 5b) .. .
B St e R il s i
first t net (12a; 12c, 12e; 12a) and sai d
(5éé d5§§/}5b5 %)ﬁ%pro‘ﬂﬂzé in phap viewppy viepsd plopa sgid axis.

twenty-ninth aspect of the rotor according to this

[004dkntd oHentysevept) asipgcttqﬁ ghe rotor according to this invention (lD 1M) is the

rotor according to any one of the mneteenth to twenty-sixth aspects, in which the area of

one of said magnetic members (54a, 54b; 54a, 54b) covering one of said pole face (1'2a,

 12b; 12a, 12b) is larger than the area of said pole face.

[0045] A twenty-eighth aspect of the rotor according to this invention (1D; 1F; 1M) is
the rotor according to ény one of the twenty-fourth to twenty-seventh aspects, in which
said slits (55a, 55b; 55g to 55j; 55a, 55b) are provided in the vicinity of the border
between said first type magnet (12a; 12¢c, 12¢; 12a) and said second type magnet (12b;
12d, 12f; 12b). |

f0046] A twenty-ninth aspect of the rotor according to this invention (1L; 1M) is the



10

15

20

25

10 rotor according to the twenty-fourth aspect, and
further conprises a nagnetic plate (545) covering a
pol e face further provided for said first type magnet-
(12a) exhibiting said second polarity and a pole face
further provided for said second type nagnet (12b)
exhibiting said first polaritdf, on the other side of
said axis, and being of alnobst the sanme 5 type as said

Rl 5 SO RSG5 358 e a9
ERHH Bk PR i 5 b bl B cxving i
A B Bt AR S5en B st 12

first type.magnet (12a) and . said secaond type magnet :
B(JPEB&E i} P'ﬁéﬂf@s%t Ptierssidesplesayt axis.-ad ewgtcrtg@lmost the same
vicinity of the 10 _border between the other nagnetic
tyRsis spid raggmedaplater( breovyiing saidpele fgcera)saigmpesided
second t%fe magnet §12b). [0048] A thirty-first aspect
[47] heArtbrrbethzspest @t g notortascerding/terthisanventieh (1E; 1lhkeis the rotor
rotor according to any one of the twenty-fourth to
acdording ¢¢ hnypepect the tventytfowith satvebngy-hinth {$pbets.tamd fHhdr comprises
are provided to be inclined relative to the axi al
other ecighetic membark (§Aa,d 3dXipsovidal pEO4S] sfd tirbtr fiype sepaad(12a) and
aspect of the rotor according to this invention (1D)
sdid s¢dodd rtPpeomagi@t ¢ NPhd §ita(155ca0 S50 art Peovidadah eRNvibinity of the
to twenty-ei ghth aspects, and further conprises a

bnakebéthkin s kihbg mhghdicREMOER dndZaid ﬁ?é@)qﬁé RAEAdI]12a) and said
ot her side of said axis. [0050] A thirty-third aspect

s@bnd RS Et@ggprding to this invention is the rotor
according to the fourth aspect, in which, in said

, . . : _ ¢
WBEE: GAHER AR Mt BRI ELIRRKD o INEIR (1) Wit roor
I i d.axj,s. i de .of, dust..
AL T Ao RO BRI B ST R Pl op BRI s 58 10
sS4 BR 900 088 Ot S b SRR,
IGURRE" (A TR e iEkistes oF he Tokprotsgaroi oabip iveation JEPRIS the rotor
| b) .into which said, nagnetic nenbers (13a, 13b) fit in
ageptding ey o of e @@geathatjgi twenty-eighth aspects, and Turther comprises a

yoke (11) backing said magnets (12a, 12b) from the other side of said axis.

[0050] A thirty-third aspect of the rotor according to this invention is the rotor
according to the fourth aspect, in which, in said yoke, a region having a predetermined
length from said one side in a position where said magnetic members are extended along

said axis is made of dust core, and steel sheets perpendicular to said axis are stacked out

- of said region.

[0051] A thirty-fourth aspect of the rotor according to this invention is the rotor

- according to the fourth aspect, in which said yoke (11) has recesses or through holes (113,

11b) into which said magnetic members (1 3a, 13b) fit in the direction along said axis.
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11 [0052] A thirty-fifth aspect of the rotor according
to this invention is the rotor according to the
fourth aspect, in which said yoke (11) has recesses
(12aQ 12bQ into which said magnets (12a, 12b) fit
in the direction along said axis. [0053] A :
thirty-sixth aspect of the rottor according to this

i nvention according to any 5 one of the thirty-third

hi kit M=Ffi , is ..
4320 0 AL RLERD GRS E el el IR S efipn iy g o
oBRBE Lo PARE Sutt R Boke BuChB Ay i, 1200) i
dj f Ry I .t idaxis t
A P R A AR RSB B e s anc
(B, "BIRPH hED ot PSR Sbieg ) B o 0 amy
slits in the 10 circunferential direction_around said
ong pithe fhirty dbigd to BUNGILRR gaRacs: aph sthes coprises p mragnetic plate (542)
integrally with said nagnetic nenbers. [0054] A

coveringsaisnan fareandeeid oragndtic members{ddnridbhgntseid presside.  The
invention is the rotor ‘according to the fourth

- magpastplatahas dneningeslitsGhmpta ST extenidjag frpmidmmitions tlwpe to said axis to

provi ded on said yoke (11) and com ng into contact
fanihehpesdiichsitateeh Saikirmagiehie innerbire andeid plagnat asvidesd along said
15 [0055] A thirty-eighth aspect of the rotor
axis,candlidigsibas (bdds 4Ty eoft bdd indgriekie plofeodividRdChY tialtl) sli® in the
the fourth aspect, and further conprises ridges (11l2a.

citcudderehfiZldirebdSbhrouRd Q¥idARE At Sded s¥i@kBagnddld n¥ftbers are formed

comng into contact wwth said magnets fromthe side of

inidpealfy) Witk 8di8 heRhdt mehbest i on around said axis. [0056]
Athirty-ninth aspect of the rotor according to this

[dO@MEmA irfySsebBfth ra%&rt offhe %&QF%E&Qi& Orol Biffs inventi%% gs the rotor

sevent eent h aspect,” 1 n which said nagreti c plate
oSS b R b e g g 5Bl on s
> EHGor S R irdiiecin SIBRE 1 b bl Bippere gees
opES Y A SERERLar b M s TG, PSP & e oo
acggg r(legt %0 %h]ézt%hrtﬂizaks);))eci,i gmci nfur}chrt]a? cginrp(l?i(s:ési r(i)ggegl(cl) ?ga. Sla1i3g, 112b. 113b)

provided on said yoke (11) and coming into contact with said magnets from the side of

the circumferential direction around said axis.

[0056] A thirty-ninth aspect of the rotor according to this invention is the rotor
according to the seventeenth aspect, in which said magnetic plate has recesses or through
holles.(57a, 57b) into which said magnetic members (13a, 13b) fit in the direction along
said axis. |

[0057] A fortieth aspect of the rotor accbrding to this invention is the rotor according
to the seventeeﬁth aspect, in which‘ said magnetic plate (542) has recesses (57¢, 57d) into

which said magnets (12a, 12b) fit in the direction along said axis.
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12 [0058] A forty-first aspect of the rotor according
to this invention is the rotor according to either
the thirty-ninth or fortieth aspect, and further
conprises a yoke (11) backing said nagnets (12a, 12b)
fromthe other side of said axis. Said yoke and said
magneti ¢ menbers are formed ¥ntegrally. 5 [0059] A
forty-second aspect of the rotor according to this

O N9 Ty i BAERLS B, PHER1 L U Beoin
SRR T b BB B i s

R oh {205 RES BRI THORisnG el TRGkAdnd said magnetic

sevent eent h ty-fourth aspect, and further

L twe
LRSS 48 Imea@é@graﬁb- (58a, 58b) provided on said

magnetic_plate (542) and comng into contact with said
[%‘%&eté fortgraceond aspsat ef throrotphaseardige diesthiy dgosafiomis the rotor
forty-fourth aspect of the rotor according to this
apqovding it the tvenie fousthorspeeic o pltichgsaicb maignetr platee(542) has recesses
seventeenth or twenty-fourth aspect, and further
(Ysnprd) dute whichywedd mages (129)] 265 Git in %o djregticovdl cregsanhaxis.

said magnetic plate (542) and coming into contact with
[A®0sai A foayribird dapech bhehesircker aiccdrimgctor ahisT @vemtionals the rotor
direction around said axis. [0062] A forty-fifth
acopding totitieh ehe Qiveriteait of didgy-fourtthaspedtneNRir®Br ESmpiRs ridges
rotor according to either the seventeenth or ‘

(3842 158Y) provideld 5 REAt madiRiMHIAD (580)duPEBRLICiH {bfact with said

(542) is conposed of magnetic plate conponents (542a,

magedl) fifh\théPButePp@ighesd bige) where- said pol e face is
disposed as viewed along said axis. 20 [0063] A

[dosfify-&i PéI’tP-f@&l@l? Ca%g&ft dMfe " % .rac%gﬁﬁé“tg g?{n;\/rgl;lt?% is the rotor

invention I's ;he rotor  according h
SGBRFEtBeL R TRNR (L Sy SATRRDRR L0 e
B S 507 ST BR P < b (RS SRRt vt
s Rporn i B e BB uRum i tenial HECKGiop uiraiv v
[0%i6£]ectf{ ogng%vﬁ Sattsge%% ant}fehl(?otgri raggotrciligg t%l (t)hrléJ irsl\?;n?iogxiissfhe rotor
according to either the seventeenth or twenty-fourth aspect, in which said magnetic plate

(542) is composed of magnetic plate components (542a, 542b) divided in a position

where said pole face is disposed as viewed along said akis.

[0063] A forty-sixth aspect of the rotor according to this invention is the rotor

according to the forty-fifth aspect, in which said magnetic plate components (542a, 542b)
are adjacent to each other leaving gaps.

[0064] A forty-seventh aspect of the rotor according to this invention is the rotor
according to the forty-ﬁfth aspect, in which edges of said magnetic plate components

(542a, 542b) in the circumferential direction have steps in the direction along said axis.
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13 The steps of said nmagnetic plate conponents

adj acent to each other engage with each other to
constitute said nagnetic plate (542). [0065] A
forty-eighth aspect of the rotor according to this
invention is the rotor according to the forty-fifth
aspect, in which edges of saild magnetic plate
components 5 (542a, 542b) in the circunferentia

’[f#lﬁ s?e% o?r)saﬂ?}ﬁ‘ﬁ%rfegl% n;%aﬂe Qoﬁggnﬁgﬂt %4 a'cgnr% tgle%nlg ofHar %n )éa;te with each

neti onen S a jaC

TS R A ¢5658n2a§!”de°223r arein

G pobire '&tﬁﬂas?»%c“ﬁé A S lcaeopfing o (it gpontion is the rotor

accqordin thi,is. inventjion is the rotaor 10 according
apeOr{ing te rgﬂ“’r? fisth ipspreplar which sigpe AT saidi meagnstie platg pomponents
bet ween t he other side of said nmagnetic plate (542) -
(3Erab43pe 18 sheseirqumyfRiestia iireston hevrostepsiia the dirgetipnyaleng said axis.
Ti;ll) is chosen to be not |less than tw ce the distance
esigpenl saip slagnétacplatst components adippprd de dachoothereare atlipeent to each
constitute a notor and a surface of said magnetic -
Oﬂieataad dorm heeesscslvhidh dpee ontsaidone §i006H] ark ihicbhiaet With each other
aspect of the rotor according to this invention is the
on ttearthaxrcatercfisaig aks. 15 either the thirty-seventh or
thirty-eighth aspect, in which a distance between the

[euskpr A fhety-ihths éjéctWBﬂﬂl&i ir6top| REErdird % thiel abintRnt B‘l the rotor

said axis and said one side of said ridges (111 a,

aécokcﬁn%ﬂo?tﬁe tHifpRixtH dshet, ﬁﬂ@ﬁkh'aﬁhﬁﬁ&ﬁf{@)tb@t\%n%g oth@xss"rde of said

than twice the di stance between a polé face of

nﬁgﬁ’étﬁ l&@@?@ﬁ%ﬂé vd 5alPHGE alPsAQBRE SabE saﬁ k (11 Achosen to
g i Hof s L0 3

a surf ace sal magnetic plate on't
f
.bng %@% Irg%;l t%élg tv{ug? ﬁé]sdﬁs%%dgnl%e%%%énrasﬁ?lﬁngc%c f a?sftagég(geﬂggécf){o tthg rotor to

o}y by <Bf PRy S%I#@%a?é"néﬁﬁagaa EhTRRYR ey
one, si.de of said

QBT A P 3t b e sediing BT itrendop g Fépa?ﬁeerdmg t0

et ol e, face stator, o ed.to the rotor

61319 thsibirtveSeventa or ApRG; Pl@ SRey Y Whish gristancy bResRR theother side
Ia(ie on the side of the stator, 25 [0069] A

1? 144 jpageetisRiaisdpdor relifive fesHB IS Akcwidipagside of paid ridges (111a,

invention is the rotor

111b 112a. 113a, 112b. 113b) is chosen to be not less than twice the distance between a

pole face of a stator opposed to the rotor to constitute a motor and a surface of said
magnetic plate on the side of the stator.
[0068] A fifty-first aspect of the rotor according to this invention 1s the rotor according

to the forty-first aspect, in which a distance (t3) between the other side of said magnetic

- plate (542) relative to said axis and said one side of said yoke (11) is chosen to be not less

 than twice the distance between a pole face of a stator opposed to the rotor to constitute a

motor and a surface of said magnetic plate on the side of the stator.

[0069] A fifty-second aspect of the rotor according to this invention is the rotor
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14 according to the forty-third aspect, in which a

di stance between the said one side of said yoke (11)
and the other side of said ridges (58a, 58b) relative
to said axis is chosen to be not less than tw ce the
di stance between a pole face of a stator opposed to
the rotor to constitute a noltr and a surface of said
magneti c plate on the side of the stator. 5 [0070] A

60 P o IR R BB e B or i

I nve or "accor
BEPEED Oy S RSB G 2 R R B e
o620 A0 B RS RIS B L e e SuELS B ot

face of a stator opposed.to the rotor to constitute a
CRBYERE Zpotar anst 3 gECopf seid magngliatiate opithy Sdeopf theygakrde

of the stator. 10 [0071] A first aspect of an axi al )
[e91t y petifiprriterd aspecs hiths goton aggnrding fe g inventios ipthie seter according
the rotor according to any one of the first to _
tg fhet fprty Hpwrth aspeete inswhinkl aafi/samedzew@}l. th&srid ongside of said yoke (11)
includes: a plurality of magnetic cores (221 to 226)

agd ghreddther adoofysashiidgeaxbe, 5N Hithi, n§d) feRBive tosABGXis\iodixden to be
around said magnetic cores; and a nagnetic plate (24)

noblent deinowvisaihd disngre theovanr £ pornitlch af b RGi@PHPosE to the rotor to
slits (251 to 256) extending from 15 positions close
coistid@te d ntotbSarldd Suafatd\6ff saRDSiafheidlatt OR T sidk SREORskor.

aspect of the axial gap type notor according to this

[OOTMENT AOfkst £PERIIFDE Sxtald gaﬁ Y maos %tfgrdﬁﬁ% §@AMMhveRordomprises

thg first to_flfty-thlr aspects and a s at or (3). .

1EAoAE ) WG AR G R RN sy 0. s

i rst- 31 t f . . .

Shi0 S S, BROSEY S e SEPAL 2251 R g e o
in_t,he circunferen

| i al .

PHEFRECTS1 "0, SOl 855 Sl Bl TG gfpeaneie e 20
312, 314 [ ! ' .

mERRER 56 Pedeed o S bding cnsine B34 30 208y peeting from

in.said circunferential direction on said first-stage
PRI COsC 1 SR @XISIQ EANREr POSYARRS- of magnetic cores (321,
324) provided on said first-stage spacers, ) o i
[Qddpectdi repyd aspgst (94 the stialnaghdype maplegeqoading to this invention
323/ 325, 326) provided on said 25 second-stage
coyppidses dhe joseraseerding|tg any opeaof theffirst todfiftynibindi agpesty BRlg stator (3).
33b) provided on said
Said stator includes: a substrate (31) having a surface (310) perpendicular to said axis; a

pair of first-stage spacers (311, 313) separated from each other and each extending at an

angle of about 180 degrees, on said surface in the circumferential direction of said axis; a
pair of secon'd-stage spacers (312, 314) extending at ends of said first-stage spacers at an
angle of about 120 degrees in said circumferential direction on said first-stage spacers,

respectively; a pair of magnetic cores (321, 324) provided on said first-stage spacers,

| respectively; two pairs of magnetic cores (322, 323/325, 326) provided on said

second-stage spacers, respectively; a pair of first windings (33a, 33b) provided on said
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15 substrate and wi nding three of said nmagnetic
cores; a pair of second w ndings (34a, 34b) provided
on said first-stage spacers and said first w ndings
and wi nding three of said nagnetic cores; and a pair
of third w ndings (35a, 35b) provided on said
second-stage spacers and sai & second w ndi ngs and

wi ndi ng three of said magnetic cores. Said first 5

i ndi ngs, said second wi ndings and sai.d third, wi.ngdin
bl A B RS Of RritBeentss Ottt B of bt aings e, 34b)
anqther in said circunferential directjon. [0073] A )
oV 9 jaid: st stagre Spaces andaiid isE Windimes 48€ oviading thepe of said
this invention conprises the rotor (1G 11; 1J; 1K
magnelie eeresli ang & Baingy thind vardinge (35f 8b)ipsovidedhrneeid second-stage
aspects and a air of stators interposing said rotor.

- sparefO@TUaidaseepnd windipgscandowinglimgsthnesdofofaidimiagiatiy eores.  Said first

not or according to this invention, drives an axia

vgagingy petdnsstond wonirgssandgsaid éhirdowindirs coe diragpedatodeyshifted 120
one of the first to fifty-third aspects and a stator
degieesidmtone aadtherrintsait cidoymfdremiah direct®nnusoi dal current

to said stator. [0075] A second aspect of the nethod

[@F733r | with@d aspedt ciith@ggiol gipgpé thotdtiaSedrding ié tHdinvehitioteSomprises
an axial gap type notor conprising the rotor according

theProBddY(1QNEL; Qff; tKe) 1f)i desbrdidd thoankidnb Yof THY fifth RSRREHShMRFects and a
a stator oppose& to said rotor, by flow ng a | eading

p& bf 88 ord PtedPsthe sai@bRy: [0076] A first aspect (200)
of a conpressor accordl ng to this invention is :
[mppﬁ%mt sha:t OF 2 WxdeRda 9@%&1}43 ) rﬁrc?c&;ﬁccgljdg 1o thles iPsI/ernéiton,drives

rising e rotor according"to any one ot

o S b PR T R P B AT SR Ao i i

B rEL 0P Brpae i aidh dol TOGHG Rt et seid st

AR S8 AR o RS pmenin,

said notor. Effects of Invention [0078] The first
de¥eserny 2l SRy PO IOTOTLOBHTHITH,the GOtoR jagcardips fe aBy oge of dle first to
as a rotor having 25 anti-saliency and being ‘
fiftytthirdpsnsciaspdie statpr enhosed in saidirqist, by iflevamg ageadmggraprent to said
tt %/pe not or . ' , :
stator.

[0076] A first aspect (200) of a compressor according to this invention is equipped
with an axial gap type motor (100) comprising the rotor according to any one of the first

to fifty-third aspects and a stator opposed to said rotor.

[0077} A second aspect (200) of the compressor according to this invention is the

compressor of the first aspect, and further comprises a compression element (205) driven
by said motor (100), and said compression element is provided below said motor.

Effects of Invention

[0078] The first aspect' of the rotor according to this invention serves as a rotor having

anti-saliency and being rotatable about a predetermined axis in an axial gap type motor.



10

15

20

25

disPBs Betueh HRE ?&XB LHPRYRDs AP qlg&]:as@@ WBh
o f t I ng

16 That is, the reluctance torque can be utilized
effectively, which increases torque and efficiency.
Further, the effect . of flux-weakening control is
increased to enlarge the operating range. [0079]
According to the second aspect of the rotor according
to this invention, the 5 magifetic path passing

t hrough the magnetic nmenbers bypassi ng the nmagnets has

T shaW ?ﬂé‘&%ﬁ%@%t hﬁj? u‘iﬁ%ﬁ%%ﬁ%ﬁ?ﬁﬁfa iSRRG e and
L eved j . Thus, - axi
BVt ey 0o tefoGirediinites e et an e the

imgﬁoved. Further, size reduction in the axial

OBPYERE TR s easy. 10 [0080] According to the third

@@ﬁﬁCt of the rotor according to this invention, the

[0S anbecasdingeentbe recang: aspedinef e dotr acsordug tontise inyeation, the
unnecessarily while earning the ¢-axis inductance.

magnefiq path ceasting ghtayeh Hhe meagmetic arguehers bypassiogrtbe anagnets has an
~according to this invention, a magnetic flux is

inhustaner derger ofas hthet nwagnetid tpatly presingethrobgh rthgnebgrets and s
pol e and pole face 15 in the sane nagnet on the other
pstipdedioflart thereaxwhen Tieerd hoareelettnie anmplgnefhas,ftheiy-axis inductance can
generated fromthe pole face can be supplied .

~ befifidreasedit dnd figti-bdliznonears belémpkoviede Budtler, Fidk trb@ictiof @ the axia

magneti c resi stance between the magneti c pol es between
dirb&ionii§ &dsyt ype magnet and second type nagnet on the

other side of the axis can be reduced. Accordingly,

[6036] PEAERAIAE toCMET thir@i APdeti 6f IBCIBGSELordfe thahist Sention, the
operating pornt of the nagnets can be raised. The - 20

Ifth aspect o e rotor accor fot |eg&fl§£g;nhplgoeﬁfmng the

f ] e notor along with the stators interposing
qf%gq?o gwk?nproves the torque. [0083] According to the

L SRR h DRHAErR BB BB B,

i c .fluxes generated fromthe

t by th {
3@t PlenRudnme snordsirerline b D mOaGHoPYE and pole face

.fluxes flow n romt stators to th
in t&xe same magnet o% ¢ other nge ott t?le axis. There?o_re, the magnetic flux generated

- from the pole face can be supplied efficiently to the one side of the axis. Further, the

magnetic resistance between the magnetic poles between the first type magnet and second
type magnet on the other side of the axis can be reduced. Accordingly, the permeance

coefficient is increased, so that the operating point of the magnets can be raised. The

-torgue is thereby improved.

[0082] According to the fifth aspect of the rotor according to this invention, forming
the motor along with the stators mterposing the rotor improves the torque.

[0083] According td the sixth aspect of the rotor according to this invention, a region
where the magnetic flux of the yoke saturates by the magnetic fluxes generated from the

magnets is extended, and variations in magnetic fluxes flowing from the stators to the
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17 substrate can be reduced, so that eddy-current

| oss based on the variations in magnetic fluxes can
be reduced. [0084] According to the seventh aspect of
the rotor according to this invention, it is easy to
fix the magnets to the yoke. Moreover, they can be
formed with inproved 5 adhesli’on, so that the

“perneance coefficient can be made still higher.

; wth f,. the.baond t i .th .
DRGSR o ot R PR RS DRk T gpagmeti
istribution of magnetic flux supplied fromthe rotor.
¥t 8y ,erf‘ﬁié:eg'ddy-current | oss can be extrenely

ced as conpajed to the case of enploying a _ . L
[@@%ﬁj ergacq:fshns-t@ The RevFRGrasPect g fhe FlPRarrding §o dhip dnvention, it is

. field_orientation may or may not be perfornmed at the

easnte 5% the magmgisng, the niekemgiersoyst.i they ican dgsforped with improved
performed anytinme after nolding. In the case of

adlasfosy pa gt Heqeareance cegfEicioni eantbetnade sfill bighert | Moregver, the use

nmolding, it -is also easy to give an optim zed

ofrthynleandzé dnaginst incteasds dhe flaxibrlig rin tsbapree tdnfeh facthitaits corgrol of the .
and noi se. [0085] According to the eighth aspect of

dishibution @f megeeticdilmgsiuppliedirem the estot.orfurtbes, theleddsi-duyreaf loss can
the magnetic flux generated by the rotor can be

bt acitendededutsd bOOGBjardtwahecag dfenipieying BishtasPLeé-cath magnet.
the rotor according to this invention, through the

Fusleerpibrd, headiene artldregaghtidiavaldorning) AvR MRS drformed at the time of
resi stance and | ow conductivity, that the nagnetic

ndolldig, fAn@Waa BREVARA ik REsiROMEFdrRes B3R drleP tholidifef | FuSthe case of
polarity with respect t0 " the one Side of the akis and

, p(lri it ﬁ}a%ﬁgtgceﬁé(lﬁi cmehfaggn tgP ﬁﬁiﬁﬁl@ NG ROk 3{%', gtyis . stoheéxg)é to give an

j L+
one Si e axIs wmt

he bon
i . | tic 20
ofHEES SLOASTRR SRS BRI el o LS 22

(AP LR VRSB 556 A0S 4R RS B,

o pfhermarepe b poed by B FRkbrub e Eni s

inyentjon, it is eas to control the magnetic flux,
[Oé’gélm i AEPOriBENQ Hie HBNASPESE 9 ks TpAPN drogrdingtp thifinysation, through

thus 25 allow ng the _co%gi ng torque to be reduced. )
the use of the bonded magnet having high magnetic resistance and low conductivity, that

the magnetic flux flows between the pole face exhibiting the first polarity with respect to
the one side of the axis and the pole face exhibiting the second polarity with respect to-the
one side of the axis with the bonded magnet interposed therebetween, that is, magnetic

flux leakage inside the rotor is small. That is, the substantially unmagnetized bonded

magnet covering the one side of the magnetic members serves as a magnetic barrier

between the pole faces.

[0087]  According to the tenth aspect of the rotor according to this invention, it is easy

to control the magnetic flux supplied from the rotor sinusoidally around the axis, thus _

allowing the cogging torque to be reduced.
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18 . [0088] According to the el eventh aspect of the
rotor according to this invention, that the magnetic
flux flows between the pole face exhibiting the first
polarity and the pole face exhibiting the second
polarity with the magnetic nenbers interposed
t herebetween, that is, nagnéﬁic flux | eakage inside
the rotor is small. Therefore, the magnetic fluxes 5
ra : e t r . : :
[GRRP ¢ A@(Q)r{h%lg% s ?lg&{n(;ﬁl %ﬁ%@g ?gﬁhg Ilaf‘or a%&ﬂﬁmgacp éﬁ? I%\éeéanon, that |

supplied e cl ent I's  oppose

oSkl BERL LRI 40 LML EBRGRD B e o

oS S B RO B e,

U GhGPETREF TRSIRHE HEBRGET EoPEG SHhcJ BB e FRgnetic fuxes
stator and rotor. [009Q]. According to the thirteenth

gensited feom the pplst Bees b dharolgr ©an thsi LpPHed st@etlyt ipethe stators

i nductance corresponding to the magnetic flux fl ow ng

- oppased Buthssedwlofpeeissi ng the magnets can be increased

further. Further, other magnetic nenbers are provided
[Q988% er Acqonding etosthat oyelfith saspedteofimglymetter aaddrdingniy thie invention,
magnetic field fromthe stator to be likely to 15 pass
miapgnasicgfiuy heakagehsrredwmgd iy makingbibe snapnetit oesbance dstween the pole
likely to reach the magnets of the rotor. This can

‘Tapetexhibitingsthp firagwldryagdehd palci face efhibifag nkgnebsd pblatity higher

also allows ‘eddy current, If any, to be likely to

thaf ehe mhghelib @espitdiRe boM@ER HictstaBNART Btorand suppresses
the occurrence of the eddy current inside the

[omeaet Secotdths té ThePBirtek il ApLY FIUARBP8YRTIAN to THiCinvention, the
case of enploying a material of low electric

inifSthsded @&@esp&iu%n% ttﬁ e1rﬁla Vn\rélrﬁ%r;ﬁ’e’qlctr ﬂﬁ)@ “fRihg oi?&rﬁ P@gﬁﬁé YyPhssing the

the nagnets. _ e rotor !
PR b i alpicher C Ry, oBEh BoREACPR ot Al frovided closer
oS ST BT e g s TSR S wancer] o i sy 8 ¥e tikely o
P e b SR a1 e O SR 251 e S o
ro%losl'.pegﬁlisocfa.ntnr(])(‘[e oglgtsggpr%gsc erngzigrxll%tiéa%otnhcjf §theI rrrll\égl?ettri, Ef algé( gl\i\gws eddy
éurrent, if any, to be likely to occur in the other magnetic members, and suppresses the
occurrence of the eddy current inside the magnets. This is particularly advantageous in
the case of emplbying a material of low electric resistance, e.g., a sintered rare-earth

magnet for the magnets. In other words, the rotor of high magnetic flux density can be

obtained employing a sintered rare-earth magnet for the magnets without concern about

‘the occurrence of eddy current.

[0091] According to the fourteenth aspect of the rotor according to this invention, the
cogging torque can be reduced.

[0092]  According to the fifteenth aspect of the rotor according to this invention, skews
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19 can further be obtained. [0093] According to the
si xteenth aspect of the rotor according to this

i nvention, the grooves are opposed to the side of the
stator, and the grooves serve as so-called

suppl enental grooves for shortening the cycle of
coggi ng torque, thereby reduci®hg the 5 cogging
torque. [0094] According to the seventeenth aspect of

h otor according to this invention, the nunber of
%%ﬁﬁgﬁéﬁ?gﬁ: ﬁess and the magnetic plate is stronger

.case of. formn netic nmber.s . .
{"5}93% g&%ﬂr pedpdhe é‘&&GPB"the?SPgC%% fhe 19 %%%ﬁﬁ%& {hiy jpyention, the
are easy to hecone nagnetlcall saturated, a short

ZI9vEniare ApPpsegnr the FIdaxes thensiates and thergeoves servg as so-called
extrenely small even when the magnetic nmenbers are
emﬂﬁ@entéldglp@@a@h shertning heoos]e At eesgitientpraus. thaseby reducing the

ei ghteenth aspect of the rotor according to this

cpgmeptargwe. nmagnetic flux | eakage i s reduced by making
t he magnetic resi stance between the pole face
[@0941] bi Acergdinpeo fhierssverperngr agpgctaofdhd hueorproterdfrgae this invention, the
exhi biting the second polarity higher than the

- nimbeedf compaicatsaisClesd efidvienniafgetht plarr isangbnpet tan ihShe case of

[ 0096] According to the nineteenth aspect of the rotor

faatag diengadnetit Mhdnbony RIAIOKIIHA sehitbidBl ar¥itte the thin portlons are
corresponding to the magnetic flux flow ng from

e&4y{t8 IbdEorkY Bid: tﬂ:ﬁll? Bfurb0 A &hsrt CABuIP ST IAEA&RR R fkes inside the rotor
further. Further, the magnetic nenbers are provided

i@ Rlely Snalt Ken %Jh%h Phe &Q@Q&tﬁ: I?ﬁelﬂi?&%%% %oﬁx‘?e{clce‘a% @Qchtscgﬁer.

magneti'c field fromthe Stator to

D Rt AR TR ol 18—
mrz]tgﬁet% %l%&?e% Slffsregﬁ(?? net I J % Il’cl){%l% (gr%lla %t}c§sq66vkv)éjetn the pole
8B BE RIS PRTHE e B DB G oty ihe

This is artl cul arly advantageous,in the case of.

thap thepp 81r‘?Féslt3é’rcP§FtV@Fnl tappaiq 1oty esi st ance, e. g.
a sintered rare-earth magnet for the magnets. In

[9PREr Aeroading thiherningpendt aspeghohiigmetor ecdording de s invention, the
can be 25 obtai ned enploying a sintered rare-earth

induefarge Forespordingdaeths magnatist flupnewing afserut outside bypassing the

magnets can be increased further. Further, the magnetic members are provided closer to -

~ the stator than the magnets, allowing the magnétic field from the stator to be likely to pass

through the other magnetic members and to be less likely to reach the magnets of the
rotor. This can not only suppreés demagnetization of the magnets, but also allows eddy
current, if any, to be likely to occur in the magnetic members, and suppresses the
occurrence of the eddy current inside the magnets, This is particularly advantageous in
thg case of employing a material of low electric resistance, e.g., a sintered rare-earth
magnet for the magnets. In other words, the rotor of high magnetic flux density can be

obtained employing a sintered rare-earth magnet for the magnets without concern about
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20 the occurrence of eddy current. [0097] According
to the twentieth aspect of the rotor according to this
invention, formng the notor along with the stators
i nterposing the rotor inproves the torque. [0098]
According to the twenty-first aspect of the rotor
according to this invention, #¥%e 5 cogging torque can
be reduced. [0099] According to the twenty-second
f r r.according to this invention,
t@i@%@ﬁgﬁﬁ(ﬁ%@Q%géﬂ%% obt ai ned. [0100] According to the
ty-third aspect of .the rotor.according to this,. . .
DT Proriine e b e g B o Aibotdiag. Yo luisyigvention,
tator, and the grooves serve as_so-called 10
TTRBE Bicenriar Alghe SiBLbs FpionriBleraniingghe FRoFpIaYes the torque.
coggi ng torque, thereby_reducing the cogging torque.
[?@;9%8 1] Aseqrdingite ghe reptyafinshspedt- o ghe rorasperdinggp thipanvention, the
rotor according to this invention, the nunber of
cegene eatescanderedusedind t he nagnetic plate is stronger
than in the case of formng the nmagnetic nenbers
[POR%] vi doedriipgde dhesieysatyatesbnyd agiericef thteotbhageopbing foothés invention,
are 15 easy to becone magnetically saturated, a short
sk¢wcaantfulier begbetined. f | uxes inside the rotor is
extrenely small even when the magnetic nenbers are
[@ldthechechrding eatie tathgrthird A9fE2] ofAli€ eutali atgotding ta@his invention, the
twenty-fifth aspect of the rotor according to this
ghddwed taked BppodFEORE tHeC sitik Wf {heaka@e, hsd KBS Ueeseh YsePRK b Go-called
the magnetic resi stance between the pole face
sEppidriAINGobNA fol SRrtdARlAthbt e i i
?)%ﬂ? biti % t he second pal ar i?yyéﬂgfg%%r%n%g%?ﬂwegﬁ%r%bg reducing the

e Lhk&uel €Si stance between the stator and rot or.
- oB R ke

e twenty-sixth aspect of the rotor according
SR B oRGR O, AR o Y S e AL i,
R o SRy RN S et T RC Pl By b B i g case of
fc%r?@?gj. ré;/rﬁ%gtn:eﬁ? g}enﬁgﬁa R?(@.{%@La&ﬁusief)argtfely@ ir(lecteit ef‘cﬂig)l(agﬁtions are

easy to become magnetically saturated, a short circuit of magnetic fluxes inside the rotor

is extremely small even when the magnetic members are connected to each other.

[0102] According to the twenty-fifth aspect of the rotor according to this invention,

magnetic flux leakage is reduced by making the magnetic resistance between the pole

face exhibiting the first polarity and the pole face exhibiting the second polarity higher

than the magnetic resistance between the stator and rotor.

- [0103] The twenty-sixth aspect of the rotor according to this invention is easy to

manufacture. Further, a substrate for connecting the first type magnet and second type

‘magnet is not required.

[0104] According to the twenty-seventh aspect of the rotor according to this invention,

a short cireuit of magnetic fluxes inside the rotor can be reduced.
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21 [0105] According to the twenty-ei ghth aspect of
the rotor according to this invention, short
circuiting between the first type magnet and second
type magnet through the magnetic nmenbers is prevented
by the slits. [0106] Accordln% to the twenty-ninth
aspect of the rotor accordingito this invention, 5
formng the notor along with the stators interposing

(5] AP DA RS S-SR RO 55N o enion,
ARSI 05k, o, 55 BB T Sl s

: d oth nmb ted by th
H@sﬂb@rnﬁflﬁ%@% REORAg™t 0o thi r1y- et aspect of

ccor o thi.,s invention, the .
[@E’EL, eoxding g*& gw Uy wgthpaﬁp@ﬂf %ﬁ@g rptor .aﬁefrr%wgdo this invention,
rel.ative to the radial direction to provide . so-called
forpaggsthe mpptptealgng with dheritptom éntéwgmﬁghet wigu@prqvey thgjtorque.

According to the thirty-second aspect of the rotor

[HOChr afergrding thihs thiviethtaseaet of hegreder asceidingeto thisgnvention, short

prevented fromshort circuiting between the nagnetic
cipalignghetwisen thet first tygiedragket ahé seoond taipenpghe themgh ithe magnetic
the sane magnet. Therefore, the magnetic flux 15

~ mgethersaind dtier omghdte peheers gaevartedlsy thaplitsi ed

efficiently to the one side of the axis. Further, the
[0taghet i AccorBhgtoahe ehifpiinst@Bpddief RYBRI iacccRding 3o s infention, the
other side of the axis can be reduced between the

sifbistagitialt heRGer EGRE pold MEces 86 ARMinky PElatiRIRethe rﬁﬁmhfacﬂsxh Yo provide
the perneance coefficient is increased, so that the

sPPALA kAT, PRy @&u&mh%gg@h%t&gﬁb be raised. The
torque i s theréby inproved. 2 110] According to the

_ [Oltlg?l]vem/lﬁ&bfc%nﬁmgttm% SE&%dr#g ?}?é)fo%%c&‘aﬁ Shis Clréventlon

core’is in that reg| y

gz(i‘gxeglndﬁ( ﬁtse‘f%tge{vé}% ir ec (jfrg lr?h:aﬁlgﬂ %ﬁgyiel%er 8L o dpgf% on the
B PR A e Rl b et

| gﬁg@ﬁ@g{ ?rl Culﬂ%{%(tgg ﬁ(lfqeggq%)é e &pp]?lheéls §ﬁ'1t%}ﬁn892tg é%ilti]SIde of the axis.

A to,the thirty-f th t of th to
Cortg{e %gfl%lct W?@W%ﬁwp%ﬁr etlﬂ%%%ﬁg polce):s on tI(lee gtcl)ier side of the axis

can be reduced between the first type magnet and second type magnet. Accordingly, the

permeance coefficient is increased, so that the operating point of 'the'magnets can be

raised. The torque is thereby improved.
[0110]  According to the thirty-third aspect of the rotor according to this invention, dust
core is employed in that region since magnetic fluxes flow both in the direction parallel to

the axis and in the direction inclined thereto, and stacked steel sheets are employed out of

. that region since most magnetic fluxes flow in the direction perpendicular to the axis.

This can optimize the magnetic characteristics of the rotor.

[0111]  According to the thirty-fourth aspect of the rotor according to this invention, the
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22 magnetic nmenbers and yoke can easily be aligned,

and both can easily be coupled. [0112] According to

the thirty-fifth aspect of the rotor according to this .
i nvention, the mgnets and yoke can easily be

al i gned, and both can easily be coupled. [0113]
According to the thirty-sixth2Zzaspect of the rotor
according to this invention, the 5 inductance

‘ﬁﬁ%ﬁ?ﬁpﬁ@i 1 b R e R B coupla

her rther he netic plate i s praqyided

[E!f er AL"6° e t oﬁ%ﬁ’b‘i‘y iré%gr?si’?% 9 f acgrling;tp éhlﬁ H‘é"enﬁon the
nagnetlc field fromthe stator to be |ikely to pass s
magngtighd vake eragaEly be Piged amddofiocapeapilsbe ¢qupledy 1
reach the magnets of the rotor. This can not only
[LIRYr edscardingdnshe thisty-sinthorspesteof thayrasarsaccordingab ghis mventlon, the
all ows eddy current, if 10 any, to be likely to occur
inductdnee magreondingl &t ghe amgnstip fhuss Bewingh&ouc outsidenbypassing the
of the eddy <current inside the magnets. This is

- npegnets cuh de ligcreabed fitrtigpe 0 UBurithier} the mametio blagnisl payvided aloser to the
-~ material of low electric resistance, e.g., a sintered

staboreth@atHermapene bilbwingt the nimeastd Feldl fRom Qhd) SEtoMaS S Jikely to pass
the rotor of high magnetic flux density can be

tigbhe fHetnietiopiafdardl & e RELHkely 3 Reafid i mBRRRESS thOkotor. This
the magnets wi t hout concern about the occurtence of

c@ﬁj ﬁMt 65 T8 Ppressl @onidpnbiSliion BEhE Qnﬁg]lﬂ@ts NBEneld é’lld%sa&cﬁiy current, if

d maghetic nenbers I ntegral | tates assenmbly of

afl 1% O REL y48 'ogcgn'tnli‘ ngr@%%kb @m?é ah8 s?%m%ﬁ&t € oPEIREES of the cddy

ke "an gne S. rdi ng

AR oy o L s

t.op ai nst t entr|

Hga?%@ﬁ 8§ ¥ Flefitie %ésgﬂ&? & By o s grtesre fpepe B B gypences. In

115 cordln the thirty-eighth aspect of the .

£ 5Ptz 6 PooR G beh et T e B be SRgted @G a sinered

easi be al i gned. [0116] Accordlng to the
T4TRj Pﬁ‘i‘% magpstonhisdniensts witeout sparern abt dhsheccuends of eddy curent.
|nvent|on the magnetic nenbers and magneti c pl ate
remsking theemagnedia elate apdimpeagiicongmbass intsgrajdacilitates assembly of

coupl ed. 25 [0117] According to the fortieth aspect of
thefretor usiog thecagngtin glate magnstic membeisoygketand magnets.

[0114]  According to the thirty-seventh aspect of the rotor according to this invention,
the magnets can easily be aligned, and the magnets are stopped against the cenﬁ‘ifugal
force produced in the magnets by rotation of the rotor.

[0115]  According to the thirty-eighth aspect of the rotor according to this invention, the

" magnets can easily be aligned.

[0116]  According to the thirty-ninth aspect of the rotor according to this invention, the

Iﬁagnetic members and magnetic plate can easily be aligned, and both can easily be
coupled.

[0117]  According to the fortieth aspect of the rotor according to this invention, the
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23 magnets and nmagnetic nenbers can easily be

al i gned, and both can easily be coupled. [0118]
According to the forty-first aspect of the rotor
according to this invention, magnetic fluxes are
prevented fromshort circuiting between the nmagnetic
pole on the other side of t#é axis and pole face in
the sane magnet. Therefore, the magnetic flux 5 '

HEAGE AE R LI AT B TP pE AfkrdS BRI & cprity be gqppled
| ' i | h .
AL AfcrudiRe 36 HBE TorE il crotd o R et roadiuiie £ 4hif Savention,

first e magnet and. second type. magnet. Accordingly
| _nﬁseeﬂcp@%ﬁ‘-‘éaqﬁ% rf‘cvgeffﬂaif&‘?reﬁﬁoqt501%&'6%”3@@&?%3@%%&%{1% gole on the
~ qQperating point of the magnets can be : raised. The . :
ofhsF gide of he meif @BY Prieplask BhthersamenBrgnetrakl isgefptre theowagnetic flux

and magnetic 10 nenbers integral facilitates assenb

* goieratnd Troo She nelerigee ven baghepiic pititaatlyriaghetdng side of the axis.

nmenbers, yoke and magnets. [0119] According to the

Fighary the avagndtiarssistanco betwicen thet magnetic polts vy thoothhki side of the axis
invention, the magnets and nmagnetic nenbers can

canlbs legudpd tetwapnehbe fiesn dypeahdgnetamdesesordytypemagugtl edccordingly, the
[0120] According to the forty-third aspect of the

peieaticeacadiiclemistiaereliied, bdvdentthonperatite pointRgriié snaphets can be
easily be aligned, and the magnets are stopped agai nst

rdided. CEMEriofdugals 1HRfed$ infiTORME e Furthet, NBaKIRGAE SydR¥ and magnetic
rotation of the rotor. [0121] According to the.

rdefibeds- I@iskdl M GRRAGE aREmbiyeof’ MeOfotdCERiS 'tl{égmta%nétila 'Oﬁate magnetic
invention, the magnets can easily be aligned. [0122]

mREHRE A 4l tdigefsorty-fifth aspect of the rotor

according to this invention, the 20 magnetic plate

oA G SR 95 5y SO e,
o W R SRBESk  S0 SE R i,
By eacopfing o aRafti B FabE b HiRe 5 ffbitvention, the
gt SN OF HOERGH 34 SEVBRENs B SIAPPe ety genirifugal force

~according to this inventiaon,
produced in the magnets by rotation of the rotor.

[0121] According to the forty-fourth aspect of the rotor according to this invention, the
magnets can easily be aligned.
[0122]  According to the forty-fifth aspect of the rotor according to this invention, the

magnetic plate can be divided and formed in small size, facilitating manufacture with iron

~ dust core.

[0123] According to the foﬁy-sixth aspect of the rotor according to this invention, the

gaps are opposed to the side of the stator, and the gaps serve as so-called supplemental

- grooves for shortening the cycle of cogging torgue, thereby reducing the cogging torque.

[0124] According to the forty-seventh aspect of the rotor according to this invention,
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24 the structure of the nmagnetic plate conposed of
magneti c pl ate conponents are nmade strong. [0125]
According to the forty-eighth aspect of the rotor
according to this invention, the recesses are opposed
'to the side of the stator, and the recesses serve as
so-called 5 supplenental gr@dves for shortening the
cycl e of coggi ng torque, thereby reducing the coggi ng
torque. Further, the gnetic fluxes of t magnet s
eleairs i, oY S Blrepy RER FRVGp o] o1 $ienfiis ol FAPGBisorre made
forty-ninth aspect of the rotor according to this
SioRfent i on, the magnetic flux is likely to flow from

pole face tgo the stator even when the gnets are
[(Esbddaerorng i eﬁ?%y-mgﬂsﬁm@t orféhe[r@icmccqx B8y nvantion, the

the fiftieth aspect of the rotor according to this

| TeCAEhEIDIOPPesed tondhenaide of fihaxstater,| andethe resessedhereons so-called
-~ the pole face to the stator even when the yoke is

synpdamenéad grpevesrior gestening1tbg lcyple cfr ahiggimet torause thereby reducing the
fifty-first aspect of the rotor according to this _

coggirentorqe, Fhahernthgmeghetid flursesiof thei thagnetstaan fok awlitedoffectively.
the pole face to the stator even when the magnets are

[26F mykctdeding oo fhet fortpninth hepeongfiit irctop hedoeding Od #4 invention, the
According to the fifty-second aspect of the rotor

mAgedicdiuxgs lielyltb Flownftentthopole e to RSt 6vdnl wiken the magnets are
likely to flow fromthe pole face to the stator even

embalied kefitmegkiveke. Pl ate is provided with ridges.
[0130] According to the first aspect of the axial gap

[G12PE "REREiAL G0 AL PdR bt of 4R rOWE B Ring [t 8hROKSention, the
faces of the magnetic cores are extended _
m??,’r%fi:zmﬂ al filY%y IR0 b FEHOR! fack Yo TR Siald? %v?i?%%h'tﬁe yoke is
ux density between t orm 7

e rotor and stator uni

'plg)wgt%g%ih(ﬁ%%f' wi ndi ngs are protected by the magnetic

According to the second aspect of the
Lal gap _t. t ccordin o this invention,.the.
IQTRBE. BEPritEfo [ fftn BE% ahieL LR Fodbrcassuii oLy nvaion, the
013%][%1?3? ?égllygg é]itogy (?rg tlteqr;]%)élg fgcse%g (1::1t16 g:gto}' Qw(feenawl e%] thg ?rPagnets are
embedded to fit into the magnetic plate.

[0129]  According to the fifty-second aspect of the rotor according to this invention, the

‘magnetic flux is likely to flow from the pole face to the stator even when the magnetic

plate is provided with ridges.

[0130] According to the first aépect of the axial gap type motor according to this
invention, the pole faces of the magnetic cores are extended substantially, making it casier
to make the magnetic flux density between the rotor and stator uniform. Further, the

windings are protected by the magnetic plate.

[0131] According to the second aspect of the axial gap type motor according to this |

invention, the three pairs of windings are easily disposed stably.

-[0132]  According to the third aspect of the axial gap type motor according to this
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25 invention, the presence of nechanisns for

generating torque on both sides of the rotor can

i mprove the torque. [0133] According to the first

aspect of the nethod of driving the notor according to

this invention, the cogging torque can be suppressed.

5 [0134] According to the secdnd aspect of the nethod

of driving the motor according to this invention, the

. | | .
G I bRt Gl GG B RE AL o bRl pEth cotor can
. | ux-weakeni ng control is increased to enlarge the
1%%%%5?%H8“¥§hge. [0135] According to the first aspect

f,.the conpressaqr accordi 0 this.inventio hi gh .
B33 T perahies todie BT auesl HEHe TehSdr! ABTbEdih e torerding to
'second.as%'lect of the conpressor according to this
thiy (s Ridh the cogemgitofrue,can ke YOPISISSr having a | ar ge
di ameter is prevented fromstirring oil. [0137] These
(&3] ot fresording ée the segandraspess of thegnethed ahdriving thetmeles agsprding to
the present invention will becone nore apparent from
thit énvfeptipn i gelaetandel lorpugds artilized shegivelih evhials insreasemtorque and
i nventi on when taken in conjunction with the
eHitmepankuntigr.dtheveffegs of Bhixetvedkesingi pantoh isfinddeawed g senlarge the
[0138] [Fig. 1] is a diagramillustrating the
opd¢ratined tange.of a rotor | A according to a first
~enbodi nent of the present invention. [Fig. 2] is a :
[EI861 i oAedording vt firit@wpden ofthe@BidpréBor deeddingnto Mhig invkntion, high-
20 [Fig. 3] I1s a sectional arrowed view in a position
efficientt &arl Be bttgined. [Fig. 4] is a per spect ive view
illustrating a method of manufacturing the rotor 1A

[01B6P- Ricording t8HRWAMd Adpst okt ngb%s&tach&HﬁfgﬁthlﬁiSanention,

“rotor 1B according to a “second enbodi nent of t

aﬁ’Eﬁ%Féhh t&azﬁ%lgxgﬁ Iﬁ%ﬁn%? }%&: Iﬂiﬁxr%}eé i_ié%r_%véﬁéé £0Ratindd Gred

VI ew

‘ '[0137] These and other objects, features, aspects and advantages of the present

invention will become more apparent from the following detailed description of the
present invention when taken in conjunction with the accompanying drawings.
Brief Description of Drawings |
[0138] [Fig. 1] is a diagram illustrating the structure of a rotor 1A according to a first
embodiment of the present invention.

[Fig. 2] is a sectional arro-wed view in a position II-1I in Fig. I.

[Fig. 3] is a sectional arrowed view in a position III-I1I in Fig. 1.

[Fig. 4] is a perspective view illustrating a method of manufacturing the rotor
1A.

[Fig. 5] is a diagrain illustrating the structure of a rotor 1B according to a

second embodiment of the present invention.

[Fig. 6] is a sectional arrowed view in a position VI-VI in Fig. 5.
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26 [Fig. 7] is a sectional arrowed viewin a position
VII-VIIl in Fig. 5. [Fig. 8] is a developed view in

whi ch the structure of the rotor IBis developed in
the circunferential direction. [Fig. 9] is a devel oped
view in which a nodified structure of the rotor 1B is
5 devel oped in the circunferefitial direction. [ Fig.

10] is a perspective viewillustrating a method of
manuf agtdh ag = . _
per spe@té!\;]l w%?vﬁ?rfal?hlg Ta %%év%ar@isﬁ%é%lyﬁlﬁlmg‘ >

f . UToly I ‘ - 1B, 1 Fig.  12] . di
T st S 0% BB e b gl S ondietar B Rl E elopea
. hird I f th toi ti . Fi g.
g bt AR PR, oved Ui ew 1 n a posi tion
XL - | ] Fig. 13. Fig. 14] i . [ | )
arr one lgliﬁé\r/iﬁ ial yelgped v {EB‘IP}%RW&%{I &%ﬂﬁlﬁgﬁ%& pthg, rotor 1B is

-d15 is.a perspective view illustrating a nethod of

adn theicgupkraentisd directipn. 1C. [Fig. 16] is a .

devel oped view in which a nodification of the rotor 1C

i s del¥ed- 3Pk a persprstive vieuntlbsteaiingA maihod of mmpulacrige the rotor

17] is a developed view in which a nodification of the
IBotor ICis developed in the circunferenti al

direction. 20 [Fig. 18] is a devel oped view in which a

nmodi f i [Fag. ildhisof parkyeectied eiewlQubtsatingeyvebihpe df inmntifseturing the rotor

circunferential direction. [Fig. 19] is a devel oped
IBiew in which a nodification of the rotor 1Cis

devel oped in the circunferential direction. [Fig. 20]

i s a dragnapisial disshmalbdtihB eheSdtfudfirdl6a Rtord] € aéREdiddto a third
according to a 25 fourth enbodi nent of the present

erhRYEMehtWT -the present invention.

[Fig. 13] is a sectional arrowed view in a position XIII-XIII in Fig. 13.

{Fig. 14] is a sectional arrowed view in a position XIV-XIV in Fig. 13.

[Fig. 15] is a perspective view illustrating a method of manufacturing the rotor
1C.

[Fig. 16] is a developed view in which a modification of the rotor 1C is
fleveloped in the circumferential directipn.

[Fig. 17] is a developed view in which a modification of the rotor 1C is
develéped in the circumferential direction.

[Fig. 18] is a developed view in which a modification of _the rotor 1C is
developed in the circumferential direction.

[Fig. 19] is a developed view in which a modification of the rotor 1C is
developed in the circumferential direction.

[Fig. 20].is a diagram illustrating the structure of a rotor 1D according to a

fourth embodiment of the present invention.
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27 [Fig. 21 ] is a sectional arrowed viewin a
position XXI-XXI in Fig. 20. [Fig. 22] is a sectiona
arroned view in a position XXII-XXI'l in Fig. 20. [Fig.
23] is a perspective viewillustrating a nethod of
manufacturing the rotor 1D. 5 [Fig. 24] is a diagram
illustrating the structure of?’a rotor 1E according to
a fifth enbodinment of the present invention. [Fig.

2ol e ST At B0 RLLANGA VGt bR BRIOULRRT SEYiE R
it | - i i . Fi.q. j X
2 ent T oEL DTN ettt bllodl Hicfin a by xXH-L0 o Fig. 20
Fi g. 24. Fig. 28]l. is. i i )
| Do iitig LG Bernftive iR RER o4 HEmon 6f mampfactupiag the rotor

Fig. 29] is a'diagramillustrating the structure of a

1 otor IF according to a sixth enbodinment of the
present . i annti n. [Fig. 30] is a plan _view show ng, a
rotor {18 4L 86 dreigy Husirabingithe saictusn obp retae 1E acasdipg o 2 fifth

enbodi nent of the present invention. [Fig. 31] is a
eybpdiment ofitke preset iveptieR-at i ng the structure of a notor
according to a seventh enbodi nent of the present

i nvent[Fun 25] Siagectdip! frsovsedsvide in b gusitibn Z000E0EV 10 Fig. 24.
according to the present invention. [Fig. 33] is a

sect i dbiggd 2¢] iew settiansl aradwarlgyviewdo aposition KOAMEXKY 1 id Figh 24.
the notor 20 100 is applied. [Fig. 34] is a

per spgeig. 9] iiasactidnaliatevedd vigwtih e pséitioe KOEI-0OCAIIAREY. 24.
according to an eighth enbodi nrent of the present

i nvent[Fipn 28] fsi PperSfektived viewliglusRERE aBetbe Wf SRaWaBEIrihpR She rotor
structure of a magnetic nenber 30 enployed in the

. 1Ei ghth enbodi ment of the present invention. 25 [Fig.

36] is a perspective view showing the state in which
the mapedo s MRARSEm illustrating the structure of a rotor 1F according to a sixth

embodiment of the present invention.
‘[Fig. 30] is a plan view showing a rotor 1F1 according to a modification of the

sixth embodiment of the present invehtién.

[Fig. 31] is a perspective view illustrating the structure of a motor according to
a seventh embodiment of the pfesent invention.

[Fig. 32] is a side view of a motor 100 according to the present invention,

[Fig. 33] is a sectional view illustrating a compressor 200 to which the motor
100 15 applied.

[Fig. 34] is a perspective view illustrating the structure of a motor according to
an eighth embodiment of the present invention.

[Fig. 35] is a perspective view showing the structure of a magnetic member 30
employed in the eighth embodiment of the present invention.

[Fig. 36] is a perspective view showing the state in which the magnetic member
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28 30 is provided with wndings. [Fig. 37) is a
perspective viewillustrating the structure of a rotor
1G according to a ninth enbodi nent of the present
invention. [Fig. 38] is a perspective view
illustrating the structure o% another rotor 1H 5
according to the ninth enbod frent of the pr esent
invention. [Fig. 39] is a perspective view

30 lsl pistingd wWitd wWihd@ingd ruct ure of another rotor 1H
according to the ninth enbodi nent of the present

' nvent[tl: !]i:s eﬂpers tiveSview R s?ﬁﬁﬁ% IYEstMIcRME of a rotor 1G according

i | lustratin tructure of a nbtor according t

to[%ﬁn{ﬁ' %‘bdﬁﬁggq,lfﬁ% ES%{I hDe Ry esent i nvention. 10

ive viewillustrating the

- structy anot her rotor 1 cor
enbod.int%nﬁifls it pretentir %%ﬁ?t"f  Heprbfiyd BF Bl rotor 11

ect str the structure of anot her
2R 1 @%‘beﬁt#gw RIFSERTRRBEM rent of e
prese ntion. [Fi S a, perspective view:
i |l ust hﬁ 1} RPLIRERFELTE o’flfué‘ﬁ%}tf}gether%%‘imelk agether rotor 1H
according to the nji.nt h enbodl ment of the present
aGCARAHME Jﬁ oflipentof thegarpsghb BIVERONy | ew
|IIustrat|n_the strgctqre.of anot her rotor |L ]
accor dFisg 49%l$tatt@r$ﬂem\t¢ ae odvsieeting dite strustyse eSeptotor according to
invention. [Fig. 45] is a perspective view
the ningls embodingnt dithe present invenén.anot her rotor 1M

.-according to the ninth enbodi nent of the present

i nvent[Fign.4120s [aFpaspeditte vieva ilpstrapes they setrudtew of another rotor 11
illustrating a method of manufacturing a rotor

acgoicldgtlionte hidtiterhieliiferbif G preseint Hivehiisn, pr esent
invention. [Fig. 47] is a sectional view of the rotor

| E wWheRigranyfiact prafcac oot Noistrdtidd ehe 5t@Rkdle of another rotor 1J
enbodi nent of the present invention. [Fig. 48] is a

ac%@&ﬁﬂgotﬁ%e NinfVerabiRih8g R BRI dielentRbAGGAL | ON Of the

tenth 25 enbodi nent of the present invention.
[Fig. 43] is a perspective view illustrating the structure of another rotor 1K

according to the ninth embodiment of the present invention.

[Fig. 44] is a perspective view illustrating the structure of another rotor 1L

.according to the ninth embodiment of the present invention.

[Fig. 45] is a perspective view illustrating the structure of another rotor 1M
according to the ninth embodiment of the present invention.

[Fig. 46] is a perspective view illustrating a method of manufacturing a rotor

* according to a tenth embodiment of the present invention.

[Fig. 47] is a sectional view of the rotor 1E when manufactured according to the
tenth embodiment of the present invention.
[Fig. 48] is a sectional view showing another modification of the tenth

embodiment of the present invention.
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29 [Fig. 49] is a perspective viewillustrating a

nmet hod of manufacturing a rotor according to an

el event h enbodi ment of the present invention. [Fig.

50] is a sectional view of the rotor 1 E when

-manuf actured according to the eleventh enbodi nent of

the present invention. 5 [Fig® 51] is a sectional view

showi ng a nodification of the el eventh enbodinment of

t he pr n [

11 ust fﬁg 49& 15“53%%%?8%_1\7& h\gn%@ attfn aﬁm@% ?g)t?% ?ac&m%g a rotor
e present

a?%’\%@ﬁg t(g]%n el([gﬁ%éﬁ geg‘}&lﬁngmn‘qgg%ﬂeﬁmllmﬂlﬁw of the rotor

1E whep.. factu ed.accor to,.th 10 t [ fth
enbodi POt i SR S e Bt b whp mgnifprqcgording to the
tbﬁge Vi e | | | ustrating anot her nmet hod of
’inFF@tf’ fbe PregenS i @ESRdi ng to the twel fth

enbodlnent of the present |nvent|on [Fig. 55] is

sect i ofds- vilbvisof tesonabt view shoieg samedificatipw dof “the eleventh
according to a nodification of the twelfth enbodi nent
cgbodimenpeiibe preserivmiention. 15 [Fig. 56] is a sectional

vi ew showi'ng another nodification of the twelfth .
enbodi ent52¢fis tlperspeaentiew illesttatiop.a fufihgd of Manugacauring a rotor
perspective view illustrating a nethod of
acrandih@tt aitwalth embodimient eftho prbiserg ihwendot.hi rt eent h

enbodi nent of- the present invention. [Fig. 58] is a

sect i offed. 58] Bw webtidrabvieot dithe FotwhENwhed thadefattiRd according to the
according to the 20 thirteenth enbodi nent of the

tv_xmfeﬁeﬁlboﬂ]mﬂbftﬁaﬁrek&tgnve%abn.l S a perspective view
illustrating another nethod of manufacturing the

rotor |?‘17§ il is@p&%e&ﬁ‘@e \tr@{fvrﬁlﬁﬁfsbttlgg aHbad Iggt?ﬂ)d of nfaH?factunng the

presen nvent i on. sect 10 Vi ew o
t f
O tﬂq?@ﬁ@%%@?%fh&’%@%f“ﬁ i iFReT FERRE D Ve

V' ew i [IF HShH atd 0uLNg oL us ILhe rotocl)'flanHarprQl%uf%ctgxe%taccording toa

modification of the twelfth embodiment of the present invention.

[Fig. 56] is a sectional view showing another modification of the twelfth
embodiment of the present invention.

[Fig. 57] is a perspective view illustrating a method of manufacturing a rotor
according to a thirteenth embodiment of the present invention.

[Fig. 58] is a sectional view of the rotor 1E when manufactured accordlng to the
thlrtecnth embodiment of the present invention.

[Fig. 59] is a perspective view illustrating another method of manufact:jring the
rotor according to the thirteenth embodiment of the present invention.

[Fig. 60] is a sectional view of the rotor according to the thirteenth embodiment
of the present invention.

[Fig. 61] is a perspecﬁve view illustrating the structure of a magnetic plate
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30 according to a fourteenth enbodi nent of the

present invention. [Fig. 62] is a perspective view
illustrating another structure of the magnetic plate
according to the fourteenth enbodi nent of the present
invention. [Fig. 63] is a pergsgpective view

illustrating still another structure of the magnetic

5 plate according to the fourteenth enbodi ment of the
afdoRiap to 4 foleREAR Bmbbiintnt 6Fthe pPesBniRBYSRIBRT | Ve Vi ew
illustrating still nore another structure of the

magnet jGo phAtie i vie®, Bk BLNstRhed R i
of t he[ p% eszgnlt a?‘ﬁé\?g}t ilon.ve[ Flsg. 5%@ %Ig&a Iper spectol ve magnetic
MhENY efdi%%i éf%g_;lt ] magnet
ptypecrot 5%0. %QE%é%ﬁﬁéhg%fgﬁ£Egg?éﬁﬁgﬂ%ﬁgnthe

I ' 3 .Ld f ..Thi | ' Bef .

o P g BB L B R s
i C i f 1hi i N N Ll be d i.bed.

P St M B PRB  bbPE BREE

invention. 15 [0140] SimJlar]y to.a radial gap type

ot or, fF?% ﬁé‘i l%éi@FSP]ﬁ‘étbvet VY ﬂ%‘ﬁ%‘?“%ﬂgi BoEganather sgucge of the
sal i emiy does _for making effective use of reluctance
magnefierlate AEROTIing tasthe if?fﬁ%_@ﬁ@ empbodiment o thegrresent isyefioand

to increase the effect of flux-weakening control,

t her eblfig. &l sragiengpestive vperaftexpiging sheggructuse of srepmbedded magnet
wor ds, an inductance (d-axis inductance) Ld

typeretesP¥hdi ng to a magnetic flux flow ng from outside

t hrough between magnetic poles 20 of a rotor having
Beiit Miedechor Cpoyiag iQnit ¢s: Ineed®nt 0 be smal | er than an
i nductance (g-axis inductance) Lqg corresponding to a
[OFaghetBasid Idexof Tiiwimgnfisrom out si de bypassing t he
magnet. [0141] Incidentally, in a radial gap type ‘
not or , BéforROst&idink edbtARaedeiefptid 0 tentioBBnd®d, OGhe Bakithidea of this
magnets enbedded in a rotor iron core has been
inRERFRN WY - beFleriBR1. | SOR cBREEPRAS ti€ic ia Vé §¥éluded in the present
illustrating the structure of such enbedded magnet :
inb¥Rfnr otor 900. A rotor iron '

[0140] Similarly to a radial gap type motor, in an axial gap type motor, improved

so-called saliency does for making effective use of reluctance torque, thus increasing the

torque and efficiency and to increase the effect of flux-weakening control, thereby

enlarging the operating range. In other words, an inductance (d-axis inductance) Ld

corresponding to a magnetic flux flowing from outéide through between magnetic poles
of a rotor having different polarities needs to be smaller than an inductance (g-axis
inductance) Lq corresponding to a magnetic flux flowing from outside bypassing the
magnet. |

[0141] Incidentally, in a radial gap type motor, a so-called embedded magnet type rotor
with magnets embedded in a rotor iron core has been presented. Fig. 65 is a perspective

view illustrating the structure of such embedded magnet type rotor 900. A rotor iron
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31 core 91 is provided wth enbedding trenches 92, in
each of which a permanent magnet 93 is enbedded. A
node is illustrated here in which four magnets 93 are
enbedded around a shaft hole 94 through which a
rotation shaft is inserted.. Adjacent pernmanent magnets
93 have magnetic pol es different in polarity from each
ot her being directed toward the 5 outer surface of

cdrb ©1 i8I d89 Rith[A it ddinSnenMes YD EinCaLtS 85wRich laeFBARBHmagnet 93

g-axi s inductance Lqg in the rotor 900 is the  presence

is@ntRAFRIN AL b d M iflusitidiBRed MOwhidh MG sbnBRIds! a?sg i@%e&d@ﬁ around

rotor iron core 91 appearing as a projection

. adi t S
Y L e ——
' . i - ty la 1 d. th ft
SRARE 0% P bl AOE: BrEVHIS 208 5 PR HSinecerdthyand me
i C th. 95 is to b th al whi ch
oy %é;ﬁﬁﬁﬁQﬁgﬁéhﬁ'?edofrgn?apgtatgro?got ;ﬁomz)

- i t hrough the outer surface of the rotaor 900 )
[OFF%hs Qﬁvp%tjg e riguiteotigivated gaxs tRductaRgg det it tgatofpr 900 is the

whi ch ?ypasses,na%nets bet ween the magnets in this,
PIR¥RAR O i REngiier Bith 21 BIssHE BEueBE Roftiansof fhgpeotor iron core 91
magnetic path. 15 [0143] Further, another one of the
aPPEY s avfa pPrajedwsed]l qpassey beitigen sdges lof adiacehie magnets 93 and
‘presence of a magnetic path 96 passing through a
infeepased eofeen Hbe rtonohesi 9band or porion apppe#rg Ay ansinggr portion 9la
outer portion 91b outside a magnet 93. The nmagnetic
argatdrth® éhafishade 94 stwourkled by et hagretrip fubwinatutsddera dibetmagnetic path
flux supplied fromthe stator flows bypassing the
95niegnbi & paXB.alddpewhieh aehdgdei@titix wiyptiad Byopas sator MR@RBb®n) passing.
closer to the stator than the 20 nmagnets as vi ewed

thlfdh?m th@ &utdrafi@fack Nofl tHeSrAMN0OE Mdwkd bYS4sSInBadht haPRts 93. The
called a second type nmagnetic path. [0144] Therefore,

- ma&PreME Qaftd Wiieh fiypadses yxﬁg%rfé%g BE&seEn PRE @RektS 87 OREL teRRer will

magnetic path i'n the rotor of an axial gap type notor

" he kecdika agﬁligl{é{g?em HGiapge |arger than the d-axis

I nduct ance ant eas€ anti-saliency. 25 [0145] To
[Ofﬁflﬁvgglﬁﬁé}g %&t@éﬁpgﬁ%f g:l"éagﬂ%& Gt Rk CE-QSS rl.l?({u%{angg Lq is the
presence of a magnetic path 96 passing through a portion of the rotor iron core 91
appearing as an outer portion 91b outside a magnet 93. The magnetic path 96 is also to
be a path along which a magnetic flux supplied from the stator flows bypassing the
magnets 93. The magnetic path which bypasses magnets closer to the stator than the

magnets as viewed from the stator in this manner will hereinafter be called a second type

magnetic path.

'[0144]  Therefore, providing the first type magnetic path and second type magnetic path

in the rotor of an axial gap type motor can make the g-axis inductance larger than the

d-axis inductance and increase anti-saliency.

| [0145] To providé the first type magnetic path in the rotor of the axial gap type motor,
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32 it is useful that a magnetic nmenber is disposed on

al nost the sane plane as the magnets. At this tineg,

the magnetic nenber may cover the shaft hole, but in

that case, it is desirable to use devices such that.

the rotation shaft to be inserted into the shaft hole

-does not serve as a nmagneti c?’z_path, simlarly to the

rotor of a typical radial gap type notor. 5 [0146] To

ifk ﬁé’éfﬁ*lethﬁtt@nﬁ@%@ GndriiRe 15'@%&%@:& %n%hpst the %1 [%lgﬁé)&s @BE magnets.

'S use

the axial gap type notor

| AWH%%QWH{%&%{%%GI%%EQ&C alﬂ\f'l?rc%vé a?tr h&L eb&aﬁlhthat case, it is

covere ep en ent negnet |

%@%@ffé u-gg f1§ 1&?: ?1%1% Echf:{ {gxfg G5 | gﬂlé fﬁ# %el?enmﬁ%‘teﬁ é?tﬁgth% f;haft hole does
& ”%%&Se?%%d@ai‘%l'eﬁv efESinimhe Bt & Shwealiaghled R powor

urrence of 10 eddy current mnthln t he nmagnet s

14138, Fo @éovai%the. S5ERRY WPE magpgtis et e dator o dhie axial gap type
confjguration. [0147] Enpl oynent of such rotor having

mQHAT; It d p3cii dlyat s magmstinpples dﬂé?tﬁﬁi fawvasd theciofayare gagh cgyered with
the reluctance torque, which increases torque and

a gpagnetieailyy independpy magnaicempeaber. oFhis |case. ieiienimty the case of
control is increased to enlarge the operating range.

prosidime #g] fimd typei npgretit ipathr &1 termanfeinteaspd eaxidltgaps, but facﬂltates
desirable that the stator enployed for the notor

redhictivg of témagdretizagh HBelddh av ehesalapmett apdlsepprosite of the occurrence of
magneti c nenber, e.g., teeth. [0149] Providing the

eddyr Sturémpenﬂ’[mgmlﬁ In@hgﬁ@ds,h aBneilb aodeschippd® 18RENBY | irkaid out its
in the rotor of the axial gap type notor offers an

cadiganiiage i n that the nmagnet torque and reluctance

‘torque can both be designed larger than in the rotor

[oak7t h%xﬁﬁl@gﬁ‘llentg(ﬁ%uﬁﬂ RRo2EavIRY Bti-sdiMBcy ERSAL n¥t dH Rfiits effective

descri bed below. [0150] In the rotor of the ra a gap

usteyd%echg?élﬁétanéehgrqub I which Xﬁ&s%ﬁ@g @(ﬁﬁ{a@ aR L %F?g dFurthef, the effect

second type magnetic pat are |spose rnatel’y

of ekl hisft: il A erfilfe Bl S Blald D0 oy o

magnet | present

EEA ST TN T

- closer .
: moéor al%r_lg with the rotor have salient poles made of magnetic member, e.g., teeth.

[0149]  Providing the first type magnetic path and second type magnetic path in the
rotor of the axial gap fype motor offers an advantage in that the magnet torque and
reluctance torque can both be designed larger than in the rotor of the radial gap type
motor. The reason will be described below.

[0150] In the rotor of the radial gap type motor, the ﬁrét type magnetic path 95 and

second type.magnetic.'path 96 are disposed alternately on its cylindrical surface. And the

first type magnetic path 95 is present between embedded magnets 93 bypassing the

magnets 93.

[0151] Therefore, as the position where the magnets 93 are embedded is made closer to
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33 the center of rotation in order to increase the
cross-sectional area of the second type nmagnetic path

96, the cross-sectional area of the first type

magneti c path 95 decreases. Conversely, to increase

the cross-sectional area of the second type magnetic

path 96 w thout |osing the cPoss-sectional area of

the first type nmagnetic path 95, the nmagnetic 5 pole

ti¥ Bdifled & AARRASINOGAS] 1of Hﬁr‘%gg'iﬁé 'cfbsp—geceﬁohﬂ ﬁEQ?)gtﬂﬁee second type

section perpendicular tot rotation shaft,

S ST el RO AP 5y s

RIS, RGPS L85G, o 16 RGN S maemtc s 6
of, the t he radi al

“ihael otobihe e aelotat prafpEMiolind puppomiereis i 95 he magnetic
PRI o e HEERTPE O1 (AT EEE Ol PaccTog e iom prpSRdiculr o the

determned in the positions where the nmagnets 93 are
iRy dladt. tafhgr thasy tewihigkneste obdlbm aragaet) gifetheipagnetop3 must be

the magnets 93 in this manner results in reduction of
naggeied Whide quaking thegwhition whsre rthe maghets OB are embeddstd ¢lpser to the
axi al gap type notor, the second type magnetic path
c¢rgeraghiptetien] blhisralgmeprlics siemitetyswhaovtbe cplindrivel suefpoedf the rotor of
pol es directed toward the 15 stator, and its
ther mdmi gep ttymnalbotariaareises gn asqpaoali shaps. 0SEhis € be@nsatlenginimum
the circunferential-direction. The thickness of this _
vatag be theanametie pathan dthheiSthb €irktngpe amefktic! fa8s P8 64 dlMPsOdetermined
the size of magnets, and there is no need to vary the
irSthé @osiiensPWBdre HRMAInetBENAE SrivRdd&es A, hgfowing He2shftbtic pole
the cross-sectional area of the second type magnetic
witRth Bf the Hihels 958n tHifRaff @3S iQ & falatorPSfSRaddbt foltfie.
first fype nggne?ic path (which is g#%spe E?h Zgﬁﬁross
@est i an | i1 PaBle f | i
B2 R PR Y ity Pk i A, b LB magretc
' ; ts. 1S, , ' her ef or,e
pdif i Q%Pé%g Ny rlﬁﬁ%r%gg gltée:?lﬁe% @&?e?%g the tn#a%ﬁé c %?elgsad%ecte%té)ward the

possi bl'e to e Cross+sec _
ond : magnpetic_path w thaut reducing the magnet .
HEE o O s ERA ol dr B s kel s SPUGH ot s P torontal
type et.i. at 0153] .Further, even when reduced
HBRT o Eho Lok ‘#eth i%%f']ﬂﬂa ADEPROSE (780 (1S e IBﬁre%ﬁ’i’gle?SPe"m’e of
25.the_rotor of the axial gap type notor can be )
the sizccofsmagnsss. sd dhergHa pe 15 d; tlacyarndhe sire aad @gsition of magnets in

design for increasing the cross-sectional aréa of the second type magnetic path.

Therefore, the cross-sectional area of the first type magnetic path (which is grasped in
cross section perpendicular to the rotation shaft) achieved by magnetic members disposed
on almost the same plane as the magnets is not decreased. It is therefore possible to
increase the cross-sectional area of the second type magnetic path without reducing the
magnet torque or losi_ng the cross-sectional area of the first type magnetic path.

[0153] Further, even when reduced in thickness in the direction of the rotation shaft,

the rotor of the axial gap type motor can be increased in outer shape to increase the area
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34 of magnetic poles, so that the nmagnet torque and
reluctance torque can both be increased. [0154]
Furthernore, in the rotor of the axial gap type notor,
the surface opposed to the gaps is a plane, which
makes it easy to increase th% processi ng accuracy and
assenbling accuracy. In addlﬁlon even when the
second type nagnetic path cannot be provi ded or 5 the

' of‘ﬁﬁ@ﬁ‘éﬁb PolBIBIthal iBe REM S Yorhde EﬁH RIRMBe Hﬁti R GnHB] I!>e increased.

t hi €kness, the magnets can easi | y be procCessed and

AP e o 954 DTS AL B o

g%ﬁsclgr lﬁ’gr c'hI +éﬂc§‘e§ t1@éafg% ?,%c?%a%%ré}%f 1' ‘Fe%ﬁﬁé aacﬁlé%gg%nd assembling
i nve an vie

a%cuaaé;y of ?naaddv@o& 8}(61’( ﬂ’ﬁf*? gl}?o%ﬁ?n F(I)? ﬁ'@g&lgé p%% cannot %e provided or
s Rasgetc maledif 4eB e 3%@3%%@{@% ﬁfﬁﬁfﬁfgﬁsr gﬂ%aneﬁswan easily

and 111-111, respect.ively. [0156] The rotor
b¢ Rrqcgires 2pd dAKs Eugilzam&ﬁaoaaétﬁccm@h 8ire theeple rf@celt#aa gignet is a
13b and a substrate 11 on which they are nount ed.

P&t is, the rotor 1A can be enployed as 15 a rotor

wWith one pole pair (the nunber of poles: 2). The
[H4bkt rEirstermbodiment so provided with a shaft hole 10 at
its center. [0157] The plurality of magnets 12a and
12b arlgg.di sposegramililstetiye dreosingtirbef ahafar 1Ahedcerdifig to a first
Wth their polarities being symetric, and their pole
ethbodsentr & the preeatt iawmion whichds adﬂa&e@i&iﬁ% widwddBom the side of a
rotation shaft (this is the direction in which the
sthtof giok Sivval)adh thet@sdef @ﬂxsﬂiﬂﬁﬁ%heﬁbtb{ﬁl&lg WEh $itatdtoN Ol 8gs. 2 and 3

10 extends and parallel to the direction perpendicul ar

ark Qedtidfal KR vidwHhdkiidhs TN and PRI redi@ti@s, a pol e

face exhibiting a first polarity on one side’ of the

[0f19§j]at 190 hafita (:R!Pu%@ b@el 2 alieps H‘E%getﬁ:f B B¥s "Bl and 13b

t he magnet 12b ace éx Iting a

anz&f%gtrﬁ? :% foh WhiQs htng %Eeoﬁ‘c?u%ﬂ q ' ?lfxat tl!‘ % Bt 'Ao&nslnaaérﬁployed as

ern nagne b areée assune

? (ﬁgrngﬂltg 'onk § fPO alp I(TLFO PH}(%SE §f ﬁog s%)de S{J‘S]S ag%ﬁlégs %1‘15 pr0v1ded .
Wl% a%z&pl)lole TB at {Z{ngn‘%t s 12a and 12b are

[0157] The plurality of magnets 12a and 12b are disposed annularly around the shaft

 hole 10 with their polarities being symmetric, and their pole faces are perpendicular to the

direction of the rotation shaft (this is the direction in which the rotation shaft to be
inserted into the shaft hole 10 extends and parallel to the direction perpendicular to the

sheet of drawing). The magnet 12a has a pole face exhibiting a first polarity on one side

~ of the rotation shaft (on this side of the sheet of drawing), and the magnet 12b has a pole

face exhibiting a second polarity on the one side of the rotation shaft. Herein, the
magnets 12a and 12b are assumed, for example, to exhibit N and S poles, respectively, on

the side of the stator (on this side of the sheet of drawing). The magnets 12a and 12b are
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35 nmade of rare-earth sintered nmagnets, for exanple.
[0158] The plurality of nmagnetic nenbers 13a and 13b
are di sposed perpendicularly to the direction of the
rotation shaft, nore specifically, extending between

t he magnets 12a and 12b. The.magnetic nenbers 13a and
13b are made of, for exanple, a high 5 perneabl e
magneti c material such as iron, iron dust core, or the

malK 6f ratdo¥Riedintetet mainetd o6t &xaihRet 0 enpl oy iron dust
core in teens of reducing iron loss. [0159] In the

[(18BP TR pléftyoraddgheé FREbERN 3h%n& hep didr cﬁﬁds&{‘perﬁendicularly to

connectlng thé magnets 12a and and al nost

ﬂﬁ%ﬁhﬁ(ﬁ{ e%ﬁ&]&%}ﬁm lrrLdi]@ ﬁgﬁaﬂg %ﬁ&dﬁ?béﬂw@& the magnets 12a

q-axi s

aﬁH rl .t ' ?1%% rt_}ﬁég@ 3111 etr§ qg’ Cﬁ}ﬁn?ﬁ% 'a?eg rﬁ% et Ixﬁ"\unple a high

ers | n par a
P%B"%@%? T TS BEAL sl éﬁFﬁg s Howgren i s
12 d 12b d h th
T BN E TP TR GRLIRE pat h i n the

nd, t he pagneti¢ path passing

d
-[‘ﬁﬁgﬁ Sﬂ ﬂ%ﬂ'rrré)%?ftel'gﬁg glﬁ%g‘fé’é dgﬁﬁwpzlﬁ ﬂi‘%gléﬁcﬁ‘ﬁa ﬁelerreeﬂ%ﬁleﬁnmets 122

the d-axis direction, t hese magnetic paths ar

andel 3be ABdl @limest ivperallol v ahasoRg s doning thenggssion LI (Fig. 3).
Accordlngly, in the present enbodinment, the first type

erchapglt the g-axindinectionds thy dlhétlmgrmﬁctmgrmﬁm:aetmaembers

and 13b. Therefore, the g-axis inductance can be

13arpnd d3behd smdstampiralellto e pbyntomrinesshbwingathe dositfer HHE(Fig. 2).
size reduction in the axial direction is easy. [0161]

[0i60]i s Inies¢h atohauehtie magdetic gattobypaisdngalgnaiagnet®a2anad 12b and
12b and magnetic nenbers 20 13a and 13b on the side

- pasding igosglatiey nhgn@sinenbagd RNaidd @35 adTe MhdRtc pht & it g-axis

- 15

20

25

because, when the magnetic nenbers 13a and 13b have
difedBbd, ahﬂltﬁekﬁﬁgﬁetlct P¥h Has@l ThiodgH GRAMGEnets M PB) is a magnetic

i ncr eased on the other hand, when the sur faces of

pakifh (BYOSLE QirbBITer %nd]-@l@seaﬁ]ngﬂ%fg I%Fh taE g&dl&ﬁlﬂ%@ﬁ&l’l viewed

stator extend farther to the 8i ator t

astemﬁﬁgirglebea%%oﬁﬁqgﬁ)h Qn 9§e§1t é}%ﬂ?ﬁ%n{i %ﬁ’e ﬁ;spgrpg {nagnetic path

di sta tween t ace 0] e raétor
is ?{ér:h(‘l)%/vl%gﬁ) he Pﬂ%ﬂ&fﬁ%%%bérp ?% z? %1%5’; e§ sl egeﬁ“%rg, {hg q—ax_is inductance can

be increased, and anti-saliency can be improved. Further, size reduction in the axial

direction is easy.

[0161] Tt is desirable that surfaces of the magnets 12a and 12b and magnetic members

13a and 13b on the side of the stator be positioned on the same plane. This is because,

when the magnetic members 13a and 13b have small thickness, the g-axis inductance

~cannot be increased, and on the other hand, when the surfaces of the magnetic members

13a and 13b on the side of the stator extend farther to the side of the stator than the pole
faces of the magnets 12a and 12b, the distance between the pole face of the rotor and pole

face of the stator (hereinafter this will be provisionally called “interposed distance to
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36 armature") increases. [0162] In the present

enbodi nent, it is desirable that gaps Gl serving as
magnetic barriers for blocking the flow of nagnetic
fluxes be provided between the magnets 12a, 12b and
the magnetic menbers 13a, 13h It is to prevent
magnetic fluxes fromfl ow ng g bet ween the pol e faces
of the magnets 12a and 12b t hrough the magnetic
aneaereind@asesand 13b. This reduces short circuit

| eakage of magnetic flux inside the rotor which is

(@623 PeR @S FFRIALEmBodiuxt, i 8KakgraWle! thaf %?p?e@f sél‘gtiﬁg;% magnetic

maghetic fl'ux flow ng befween the stat and r

' : AR t :
SIS BRSBTS OSBRI LIE gyt 120
130 En P IR RErBRPARAAC SN PRE APILIOTAEES: hdndDIBSks Rom flowing

nmagnet | ¢ OWs back and T or

oRRAGEAE R0 1B PRPRELI B S O S5EPA mer 13

e S .the magnetic ne r 13a or nmgpeti.c. renber .
B8 oy RO ol driast &F TAgara R g Foiga hich is
G he chosen to he greater than the interpgsed .
EH aﬁ?d@a%“&“%ﬂh‘ﬁﬁﬁﬂkége W'rtﬁirgsnegf-toothﬁ Sngaetinilps §eetngbetween the
flux short circuit within the rotor by naking the
staigp ARd reton 5 This plewnibe mrgngie dluxpe sensepied Srompthe pode farps of the
through the magnetic nmenber 13a (or magnetic nenber
roi@ iy bhisgpmdied efzienthido thegtaier epnossd Wwithese polscfagasen t he
stator and rotor. [0164] Further, it i-s desirable -
[Odp3k A geqgnaic Sex\lowg sk sandefpribt betwiear theavtok and stator. And, a
bl ocking the flow of nagnetic flux be provided
mbgrietie dhuxt fievaisgwedisthd 2eagndRbl 2arsad igbitbronglirbes gapslGa on the both
13b and shaft hole 10. This is to prevent a short

edges oflite hi@RtiO @bt N8 biNnfakBetdOmEMBAEIIC fThberdie! M€ Besirable
the magnets 12a and 12b even when the rotation shaft

 thhtoth®evidthnFeep € Bedhesdn® tehabdic@he tikQnletrodBfigisRhedto armature.

magnetic material such as iton. O course, thereis
TS rSCAdL. BB M35 RAPcRul LlEnESh B ind g
. t _
re¥isdhdd Bém%@?tﬁ@ @ljssﬁacgngfg?gtﬂﬁq%gg gclfug %g%%te{xpg&irége? 13a (or

I nt er pose di stanCe to ar aus

BNk RS0 L BB 02 OB, 0B o

[OE gﬁ]ce'Further, it s desirable that a gap G2 serving as a magnetic barrier for blocking
the flow of magnetic flux be provided between the magnets 12a, 12b, magnetic members
13a, 13b and shaft hole 10. This is to prevent a short circuit from occurring in the
magnetic flux between the magnets 12a and 12b even when the rotation shaft to be
inserted into the shaft hole 10 is made of a magnetic material such as iron. Of course,
there is no need to provide the gap G2 if the rotation shaft is non—magnetic. steel.

[0165} It is desirable that the width of gap G2 be also chosen to be greater than the
interposed distance to armature, This is because the magnetic flux passing through the

rotation shaft between the magnets 12a and 12b crosses the gap G2 twice.
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37 [0166] The substrate 11 may be a magneti c nenber.
In this case, the substrate 11 serves as a yoke for
- backing the magnets 12a and 12b, a so-called back
yoke. The provision of the back yoke avoids the
magnetic flux from short cirgﬁiting bet ween the pole
face on the side of the stat and the magnetic pole
on the opposite side in the 5 magnet 12a (or nagnet

[(1%8) | TiehibstrdBa 1NRGY Bk | LmbbieticH8Babat €dn fgﬁi@ gbgeb ShePQtBtrate 11

face on the side of the stator can thereby be

Se\:,ﬁ'mU@sohsj edoke hhBakidd fe BhlhGh QQé'a}ﬁfl 1[2%,19750-&'11@% 2)%(:19 35fe. The

ere thHe substrate 11 is a magnetic nenber, t

Pg%g%%n gﬁ {l{g:l btk ﬁ/%%(ﬁ é@?}gg Wﬁﬁgﬁé}ﬁ {10 ?@Iﬂs sﬂo%?ci?&ﬁith‘gg Cetween the

roug net 1 c-menber a or magne

RIS o e 0% B BACBAALE e 130k ol e m e

el A GEmhg A TGRS BHREE o FhRed o hecgple ace on

be.chqgsen to be pot |ess than tw ce the_interposed
thgside i 4o Staronsandbarrhy §$ pled e the sigtor effidentignet i ¢
resj stance between the magnetic poles of the magnets
[Oﬂéil éﬁotﬁﬁfﬁseowh%rﬁ dhe spbsiraice 1§jige magneke membes, tgr@amaazv@uc flux
reduced. Accordingly, the permeance 15 coefficient
flews belaveen dhe mageets \l%a @nd ri2bpessing dhropgh ghei mgensic mergber 13a or
the magnets 12a and 12b. This results in inproved
mpghafiganehiger d9b, degap 41 andsupetratp é tisovtbatvif wdesirable that the gap G1
illTustrating a nmethod of manufacturing the rotor 1A .
beThlessm bs be avteledsithan thice ke hagpetedalismmdbao atBatuend Similarly, it is -
magneti ¢ nmenber 13b nounted in predeterm ned S
desirable i thatsthe svifithegiag 40 G2 Tie bhoseh @o e giRtisss than anide kRD interposed
are nounted 20 respectively in predeterm ned positions :
didtzal tokZhduket ween t he nmagneti c nenber 13a and
magnetic nenber 13b on the substrate 11. In the case

[OMBEY € HubBesS URShidlAc *siRRE beBRIK B RAgRtRPoles KR magnets 12a

the substrate 11, nmagnetic nenber 13 a and magnetic

arieTBedn ﬂl%b)gpggr% s?cge cgtoﬂlg%gaéé‘)ﬂ"éaﬁgd&aljehlyceﬁ.[ Oﬁzgérdi-ﬁgﬁré the, permeance

magnets 12 b may fixed to the substr

or me egra
TIWQ edsfiled Qlelmproved torque.

Bty FElSly. U ARl s Fofy B A GBS 26 nd 0.

[0169] Fig. 4 is a perspective view illustrating a method of manufacturing the rotor 1A.
The substrate 11 with the magnetic member 13a and magnetic member 13b mounted in
predetermined positions is prepared. Then, the magnets 12a and 12b are mounted
respectively in predetermined positions 12aP, 12bP between the magpetic member 13a

and magnetic member 13b on the substrate 11. In the case where the substrate 11 also

serves as a back yoke, the substrate 11, magnetic member 13a and maghetic member 13b

may be formed integrally,
[0170] The magnets 12a and 12b may be fixed to the substrate 11 by an adhesive or the

like, but may previously be formed integrally on the substrate 11 on the side where the
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38 magnetic nenbers 13a and 13b are provided in the
case of using a bonded magnet. In this case, the
magnets 12a and 12b and nagnetic nenbers 13a and 13b
come into intimate contact, so that the gaps Gl
cannot be provided. [0171] ngever, magneti zing with
distribution of the magnetic flux density so as to be
5 extrenely | ow at the edges of the magnets 12a and
mhgheticindiSer€ 11 85 bid €51 hlel Rbvidid BEih QAse G @ia bBRded magnet. In
rotation shaft can provide a structure magnetically

ﬂﬁsqeés\éaltlfé”haéﬁkti§tléﬁtai:ﬁ| 12b 684 AU M teRE 192R%d F3b come into

[0172] 1t 1S possible to previously formthe substrate

iﬁka%n@gggmtﬁ%g%aﬁgél% iR EAnald v by a bonded
nmagnet . _ﬁ this c , so-called polar anisotropic ,
[dgr7 ntﬁé\b@%&:%é/gngﬁflggg gm%%’&%ﬁ&gdq 4&&7nﬂagrl§en%(}?1%édensity 50 as to be

3
di‘imen Iagraml US? ra

ol M el B ek oRARROLA PR IR, B8 SPRgteggngyt anection

view . as viewed fromthe side of a statgr (not, sho .
arpis i TolLER Shat TS PTOV e s A En e B g e{F e b tntaly to
ator, Figs, 6 and 7 15 are sectional arrowed views
the gLV -V and VI1-VI1, respectively. [0174]

The rotor 1B_includes magnets 120a, 120b, nmgnetic
[Hé¥b et is1 Bosgible sppreyirpslyafospbiher ibstratg 3 1 ogndwimagnets Aéq and 12b

are mounted. That is, the rotor 1 B can al so be _
ingagpally\hoch bersled magnet.  Vntthis oase. potalledaiotar antsetrapigivsienigfion may

poles: 2). The substrate 110 is also provided wth :

badmpleyatt hole 10 at its center. 20 [0175] The

sSubstrate 110 and magnetic nmenbers 13a and 13b are
[0 @3 e Getaridegitsddimentenpl oyi ng, for exanple, a high
per neabl e magnetic material such as iron, iron dust

core, Fi@rs ishealibdrk®. illdfaking $he $thrnseBS4 Edtbe18 hecorllimg to a second
serves as a back yoke. It is desirable to enploy iron

crAblmER ST thOpreb &R iRHREbR AVRIc l@a?ﬁﬁ ABGNE ti S IBFBE I tBe side of a
130a and 130b both in terns of formng integrally and

sl 1 Byl 5400 s sk QB Thopr, i, o
arP S AR Al vBews in positions VI-VI and VII-VIL, respectively.

[0174] The rotor 1B includes magnets 120a, 120b, magnetic membefs 130a, 130b and
a substrate 110 on which they are mounted. That is, the rotor 1B can also be employed
as a rotor with one pole pair (the number of poles: 2). The substrate 110 is also provided
with the shaft hole 10 at its center. |

[0175] The substrate 110 and magnetic members 13a and 13b are formed integrally
employing, for example, a high permeable magnetic material such as iron, iron dust core,
or the like, That is, the substrate 110 also serves as a back yoke. It is desirable to
employ iron dust core for the substrate 110 and magnétic members 130z and 130b both in

terms of forming integrally and in terms of reducing iron loss.

[0176] The substrate 110 and magnetic members 130a and 130b are provided with a
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39 bonded magnet 120 fromthe side where the nmagnetic
menbers 130a and 130b are provided, and the stator
(not shown) is to be disposed on this side. [0177] The
bonded nmagnet 120 is formed to cover not only the
portions interposed between the magnetic nenbers 130a
and 130b but al so the magneti® nenbers 130a and 5
130b. The bonded nmagnet 120 maybe. forned wi t hout

SR AP LR M O Bl 58 i 1500 o
30
PLoREE A dER ﬁate&%gﬁe“mgon%% ﬁ%p%%ﬁpﬁé% SK8vi ng hi gh |
| i T
m iﬁiﬁ X a@f%gﬁ@ 4h %féﬂ zfﬂ?@s% nB*?Oﬂl&gtﬁ%ﬁJPng interposed

the bgnded 10 magnet  120. Specificall the portions
bEiesR SirsmaTHic ReR Etrﬁ@%@#e 305 v alsertae magmeticgpembegp30a and

are magnetized, and _the portlons 121a, 121b are not

138y nethekonded magngtl 28 may be foreediaighait souering thess portoims, but even |

adj acent wth the magneti c nenbers 130a and 130b

if; ey oseppriiois bhlet Webn which envgnéhd megdnstict menibérs el3@atand 130b,

polarities. [0179] Accordingly, the first type
rgspeptiotiyctheae hortisnmsubstanitdliyeseect dsymagdretiorhamiets lavirdgShigh magnetic
menbers 13a and 13b in the rotor 113, simlarly to the

. resotamce diAce thepmefthire, t he g-axis inductance can be

i ncreased, and anti-saliency can be inproved. [0180]
[Ai7g] 8Tl n‘&gﬂélng‘IZB)ﬁeﬂldVEm ichin Wai Sdhidvea B mekEhetiAn®fthe bonded
the rotor 1 Bis developed in the circunferentia

mg cﬂthOOnS%)édiﬁ&zﬂl@ ﬂfe%ﬁtﬁlfs 1h{é%dé@@8£m%}?ﬁi%é ﬁaagrtéﬁc%éiﬁoers 130a

the sta and symbol s respectively

b P4E fitdd §8d ﬁ'fégﬁb én%]r?s?]hﬁﬁ i%lg) %?ln%tfnf’a nétlz%fl shgs‘%antlally.

20 magnets 120a and 12 e Si the

T%%#ﬁ%ége{!ﬁ%@i 'a@tfz% é{éiéc'%ntg at t%{dgﬁg {5, RS §‘t1§o£ NGd 1306

magnet 0 p05| |one r déer

iﬂi‘ifﬁ%@%%%‘fﬁt‘%qﬁﬂﬁgm R it one 121 an
Serve a

[‘ﬂz%ﬂet T Ehesthey os&i@%h{aﬂ'ﬁﬁg irabibL S ai%aclaﬁv d)byyghe magnetic

[ ] e 25 terl for bonded net
aﬂﬁefnﬁ;& 20yt Em}e% %mqgfly to dhgirqterel fbor eﬁéore the g-axis
21a and

inductance can be increased, and ant1-sahency can be improved.

[0180] Fig.8isa developed view in whlch the structure of the rotor 1B is developed in
the circumferential d1rect1on. In the drawing, the upper side is the side of the stator, and
symbols “N” and “S™ respectively indicate polarities exhibited by the pole faces of the
magnets 120a and 120b on the side of the stator. |

[0181] Magnetization with such polarities prevents the bonded magnet 120 positioned
at the border between the magnets 120a and 120b, i.e., the portions 121a and 121b
covering the magnetic members 130a, 130b from being magnetized substantially, which

serve as magnetic barriers between the magnets 120a and 120b. This is because the

material for bonded magnet generally has a low permeability, and the portions 121a and
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40 121b can be forned thin. [0182] The perneance
coefficient can further be increased since the

enpl oyment of such structure increases the degree of
contact between the magnets 120a and 120b and
substrate 110 serving as a yoke in the rotor | B
Further, the rotor 1B can be ¥ormed with 5 i npr oved
adhesi on bet ween magnet s and substrate w t hout

1§gpg%f&%ﬁ%n%p@gdng the magnets to the substrate.

onded magnet is a mixture of a binder such
gl 1B PRGN Ele e i Mo 11388 Bl s pposmen o
S'écﬁlp%/‘%i? ] é%ggrgﬁsﬁ% e dfpepes °é’£f3t°h%ﬁlavtge%§ttﬁea%gg€efgﬂ,lg%a angd 120b and
s%%ir?tee SR Tt VRS L@ Fgn EUEer T EogE hariay be formed with

ener t hy the rotor can be increased. [0184] Fig. 9
groae FOPR PetTS DRSHGTH Gnd ﬁ%ﬁrﬁﬁeca@th@w éefpafqﬁ@y bondmg the
present enbodi nent in which a nodified structure. of

maggetp & e subsgales devel oped in the circunferentia

direction. In this structure, the magnetic nmenbers

[0033% aRke haled megacttine imixeus bhe bindemsuch 1S resimarsbindgrdt dust, and
inthe circunferential direction. Mre specifically, a

this thes wehigh alepei@rrssistence} Whichacan dxtemebnordues thehddpenirent loss as
of poles (1, here) of the rotor per cycle. [0185]

cémpared¢p theeatrositachlogigy 8 kinl8d edre-etah neighatt r Af@odrke) a rare-carth
and magnetic nmenbers 130a and 130b facilitates

- maghdtidy B ethploySha@t infaghbiukust @l ih @ht fch@nHeBadrtioflux density

1B sinusoidally around the rotation shaft, thus

gﬁiekﬁ&ﬁﬁﬁﬂieﬁ@to@@ﬁ%élﬁc&@ieﬁue to be reduced. 20 [0186]
The use of the bonded magnet 120 increases the

|
| [d 1lggxi bl'-“lg 9313 h ReIARE Viw EHWH@P@%C%?%??? }ﬂ'%sgﬁt embodiment

whith f ['itates ‘control

m@%@?%’rﬁocﬁﬁé&% Hﬁ’@bf i rcgtfno g%&tl{'geifg%pgéléthg ok aér{%@l direction.

|cat|ons own 1 n

of , .
AL AR, LA AL OO L s vy

| Slﬁ%ﬁ?hﬁ%qﬁﬁﬁéf il RO TRRRS bR o cinf e Abpears at

the szme %%Qencgrrégth%%nd%er of poles (1, here) of the rotor per cycle.
[0185] Forming the bonded magnet 120 on such substrate 110 and magnetic members

1302 and 130b facilitates control of the mégnetic flux supplied from the rotor 1B

~ sinusoidally around the rotation shaft, thus allowing the cogging torque to be reduced.

{0186] = The use of the bonded magnet 120 increases the flexibility in shape of the

- magnets 120a and 120b, which facilitates control of the distribution of magnetic flux

supplied from the rotor 1B as in the modification shown in Fig. 9.
[0187] Figs. 10 and 11 are perspective views illustrating a method of manufacturing
the rotor 1B. The substrate 110 with the magnetic member 130a and magnetic member

130b mounted in predetermined positions is prepared (Fig. 10). Then, the bonded
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41 { magnet 120 is formed on top of these nenbers
(Fig. 11). To optim ze the interposed distance to
armature, it is desirable to planarize the surface of
t he bonded magnet 120 on the side of the stator. The
bonded magnet 120 mayor may not be subjected to
magnetic field orientation a! the time of nolding,
and is easily magnetized anytinme after nolding to 5

L R T e S pe—
S5 R A SR TR e s 0o
RN o SR B 5 AR S

net to coyer, or |II t he ortl? t he bonded
%&Pta&ﬁa Qe Sreatanoldipenmd Fssy MRglejzecanygme after molding to
epar at ed 0189] If the bonded magnet 120 is Fresent
g@frsthaén%a% sngdnend 128pa When psubrming anagsetiel Sgldnerégmeation at the
120 is formed thick on the substrate 110 at that
tigsr off waldingy éf isfadyoecasydo giwk anaptihzadgmegictie dliggbutiaanin order to
thin, it is desirable to coincide the outer edges of
rwhmevwm@wesmuHWEWbers 130a and 130b with the outer
edge of the bonded nagnet 120. To 15 achieve this
[(ﬁiSB'])I yEurther, ity presidimbbedtolikoipngedint e redtses iadhe sulefrate and
t he magnetic menbers 130a and 130b with the outer
aglgieg die idndedmiagidt ad eoviet Or filli the pdiohs, thesbondke mabh& and substrate
case where the outer edges of the magnetic nenbers

ark3643 Lkely td BOkepppite:i de with the outer - edge of the
substrate 110. [0190] In the rotor it is desirable

[0189] t1AeheIBEhdRE RRxRE 90 qﬁ&@&%{%ﬂ&&ﬁ@%@%o‘a arf130b, the

10 adj acent to the magnets” 120a, 120b a gne

b&ﬁfgﬂ% %ﬁ) 1slfglq?ed ﬁ'héﬂ hakhy s@gtrliljael 10r ttl?e[t it po é{ .| O]T%#efore to

Third amo IS a aram|

m%.fcn% ﬁgttﬂlﬁﬁ{ggét]z@%l g)hgcgne éhenrg]:,t chocfeg zﬂﬁ’e 'fc? \%ﬁmcﬁ tg © QuisT £dges of the

I men | nven

fr o S a 25 at.or ,
bl e T, %@tdﬁﬁ? ik o R B Sebh Fawprize. To
acthwve %ts?nrlply, 19 des1rabﬁ‘e 10 coincide the outer edges of the magnetic members

130a and 130b with the outer edge of the substrate 110. Fig. 10 illustrates the case

where the outer edges of the magnetic members 130a and 130b coincide with the outer

edge of the substrate 110.

[0190] In the rotor 1B, it is desirable that the gap 2G be provided around the shaft hole

. 10 adjacent to the magnets 120a, 120b and magnetic members 130a, 130b, similarly to the

rotor 1A.
[01 91.] Third embodiment

Fig. 12 is a diagram illustrating the structure of a rotor 1C according to a third
embodiment of the present invention, which is a plan view as viewed from the side of a

stator (not shown) in the case of constituting a motor along with the stator. Figs. 13 and
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42 14 are sectional arrowed views in positions
XiI-X1l and XIV-XV, respectively. The rotor |IC has
a structure in which magnetic nenbers 14a and 14b
provi ded magnetically independently are individually
mounted on the pole faces of the magnets 12a and 12b
for coverage in the rotor 1A4%(Figs. 1 to 3) shown in

the first enmbodinment. Illustrated here is 5 the case ,
. ic . t
IIEE Sl TR P DR SN 4y R0 R AGSATR, he

G T T e T A —

i%ﬂ%gpgﬂﬁlgr% 18%%@%1‘?2{?% g{oﬁa elg%%e %B tf{;q%é 0 gfeletléfl%@ 12a and 12b for
serves as the surfaces the . magnetic nmenbers 1l4a .
CQYfiAeEAR %&?ﬁwéﬁsﬂ%@ dtto 3& éh%tngfﬁt? By emyedument.,, Hlygrated here is
rotor 1 C the first type magnetic path is forned by
theneasergast the MiasRBliG sembgs Wdchndakfbedrarof tha spmectyphas the magnets
rotor IA and in addition, the second type nmagnetic
12nend 13b. fYperlitmyl2tihe Plagéew @s ivigvinsr Bomathe anl¢ afsthe stator, the
provided closer to the side of the stator -than the
syrapmied 4z (12a) znaddl 420 2b)Tindicate ghattthemp geste h2zearcl 1 2breze hidden by the
magneti c nenbers 14a and 14b in the d-axis direction
magnsgivanembars Fig.14b4 Tha pdlerfhdrest thaestens@ séilves gs thxistrfaces of the
i nductance 15 as conpared to the rotor A [0193] The
niagheic rdnieas 1 heamdmbf @cthe sidd oS thEiskasl y to the rotor
1A, and the magnetic nenbers 14a and 14b are nounted

[0192} hen neofedrst G, 2ke AR tybe hagh8SdRak 'Es\/i%hﬁec}) ijf fhe mabrefic members

“a perspective view illustrating a nethod

15 Y dkdiiagy thehd RE& 1AL Gnldan %diti@iﬁ,%%%@édrf#ggggé {%gﬁétﬁ path is

manner. Whil e the shape of .the magnetic ne

fc?ﬁlgd #gg%«éﬁagﬁﬁtew n}é‘lgﬁlb’e::ffggla;éhléﬂ ?ﬂ%}!)tjogﬁteh Yedlkf {Pleglg rbicg 5%&: stator

rs shown 1n
, oo ; .Y . , o
R il 2614 P00l Uit B0 TP By 14 e
B0 BRSO 8 ] £ B oS hotnce
the ma ggh%:l a gpd 12b. 25 [0195] Here, the thickness
i %éﬁﬂ .

551 13a, the thickness of magnetic

er
[Oqggﬁb The rotor 1C can be manufactured similarly to the rotor 1A, and the magnetic

members 14a and 14b are mounted on the magnets 12a and 12b, respectively. Fig. 151s
a perspective view illustrating a method of manufacturing the rotor 1C to be
manufactured in this manner. While the shape of the magnetic members 13a and 13b

shown in Fig. 15 is slightly different from the magnetic members 13a and 13b shown in

- Fig. 12, no particular description for distinction is not made here. This also applies to

other embodiments.

- [0194]  The substrate 11 may be made of a magnetic member, and may be provided

- with the function as a back yoke for the magnets 12a and 12b.

[0195] Here, the thickness of magnetic member 13a, the thickness of magnetic member
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43 13b, the sum of thicknesses of magnetic nenber 1l4a
and magnet 12a, and the sum of thicknesses of
magneti ¢ nenber 14b and nagnet 12b are chosen to be
equal to one another. Provision of the magnetic
menbers 14a and 14b in the rotor 1C on the side of

the stator in this manner has®t he di sadvant age of
difficulty in reducing the size of the 5 motor in the

lg’c’f' @k s@inf SCthi@RessBUb ﬁl@@{eltlbtlﬁ&ﬁ erIBM 4 &9 %ne'i q &'Cdﬂagthe sum of

t he cogging torque and ~device tor obtaini

Whides 26 o‘%ﬁ&%‘kﬂ?%%e‘?v\f P[Qﬂdgﬁﬁﬁ%@{rf eﬁrea%hggef%o b? egual to one

arrangenen magne ers

B B VO TV 0 T e o

] | t 14 L
tieifel i, it e Eﬁé&ﬁ? Ak ‘25&%%% "feﬁgﬁ%ﬁfw?fsﬁwﬁedﬁm of the
R 6 G5iH ORReaie bﬁ%%é@%'?ss A g i e sogeing; toraue and

| qw el ectric resistance, asmtered rare-earth
d%@‘h@(" foygpng “ﬁa@%@ﬂ@eflﬁé"r&?é beby. This is because

ossi bl e to suppress reduction in efficiency

098] | e, the seeagamsnt of thearpagneticanembers rldasad; 14bi dleser to the

| 0ss. I'n other words, the rotor of high magnetic flux

side n§ theystatemthpe thehmagnets 2grapHdybmopkas e wddy ewtrent, if occurred, to be
rare-earth 15 magnet for the magnets 12a and 12b .

mard Hkaly t@ ocme i tienegnetih enentheny t4mnael bb, edd prevents tlendccurrence
[0197] O course, enploying a nmateri al of | ow iron

of @Riy cufregt insidé ¢, migetstine an@ gt | This epdtcdarkAadhvantigeous in the

" 14b present in positions where eddy current is likely

cds@ 0B emiployde Mntaterial BFl6& I8¢ ik ReRdshteClE! @MNintée8 $are28rth magnet .
[0198] Such advantage is particularly suitable for the

~ fRaRE nfen@lPI2aYidag1 31 Tht Rf bekabsel # is oﬁﬁ%le o A& Muctlon in

a PMMinverter. This is because curréent flown into

eﬁgfeﬁgy B¥e td'Reat P\%@rhﬁ%{‘k&]‘ Iﬁﬁ%%aﬁd Hefsd {neﬁ&'r? Y. l?ln(‘}{her words,

an e y curren O occur near t surfac

rof@%?gﬁ%hcm & ?e%gfeﬂfl %?.lg ?an%ﬁ' & f &ﬁlg ah&‘.l;xtnge%.gllare-earth

are VIGMB |

di f h
B D P PR 18 Paaﬂni?ebtr gﬁﬁogf cfife Bt AP T peppaence of eddy
dr a¥\n ng, the upper side is _

- [0197]  Of course, employing a material of low iron loss, e.g., iron, for the magnetic

members 14a and 14b present in positions where eddy current is likely to occur permits
reduction in eddy-current loss. |

[0198] Such advantége is particularly suitable for the case of employing the rotor 1C in
a motor driven by a PWM invertei. This is because current flown into the motor by the

PWM inverter has a high frequency, and an eddy current is likely to occur near the

 surface of magnetic members because of the skin effect.

[0199] Figs. 16 to 19 are all developed views in which various modifications of the

rotor 1C are developed in the circumferential direction. In the drawing, the upper side is
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44 the side of the stator. In the first nodification
shown in Fig. 16, the nmagnetic nenbers 14a and 14b
have a drum shape that projects. toward the stator, and
an edge | 4akE of the nmagnetic nenber 14a in the
circunferential direction and an edge 14bE of the
magnetic menber 14b in the cMcunferential direction
are thinner than the central portions of the 5
t JTEEEB r . | rgue can.
UH¥elde "El%) £ In il o fifcfn@ gh(%c\ﬁlg ¥l dgi%i i@ tﬁ% g}&g{l%lé) members

t hereby be reduced, simla "

i f h th t at t t f t
A1 5ok NG 11 O o BhE PR O 12 01 L of e
RGN ARy S5 B8 RPN erentisl dihstoeand i SAEE NADE of fhe magneti

cen%r portions of the nmagnetic nenbers 14a 10 and . :
orgber §oi thacir rengral gl,recé)@ni ake thanarthargthe central portions of the
nodi fication shown in Fig. 18, inclining the side o
magnstic grembess Mg Itha EThRgoggibE teraacan theeebyiheaediasd, similarly
of thickness (direction of rotation shaft) in the
tethe deifieq diat thel tindofr the teetin ofthehstates prixactst foom e eotorain a radial gap
direction further allows skews to be obtained. 15
tyi202for.l n t he fourth nodification shown in. Fig. 19,
so-cal | ed suppl enental grooves 141 are provided on
[0B@)]s uFfudieers anin theescomgnebilificatom ehiey 4a FRnd 71 4le @lges 14aE and
the side of the stator in the radial direction. The
14bB phayrierticatled to by dénntf that ahe 6h10ial portionslof tBE HEGnéthemembers 14a
cycle of cogging torque, simlarly to suppl enental
agdagves provided in the axial direction on the teeth
-surface of a stator in a radial gap type notor. 20
[08A3] AltBrrahiGely.OlsOh tle TifN TR AABLYEWIE REFILSE. inclining the side
nodifications, it is desirable to provide lghe gapsm?ﬁ

Wy t A WL e tic .
tARE oBthe SloBi hﬁ%é éﬁ{l 4%135;}8\6%1:& g{e V%f}?z‘ctﬁ%b%ﬁcgcﬁgsesr@g&gwg of rotation

menbers 14a a S nee
t . nets 12a, and 12b, .the. .dj.mensi gnal
ey 40 P P A B P O TRt Mo RS RRfher alows
j e second type magnetic path will be
S%%@@??%é%EPﬁ%a subsequent enbodi nent. 25 [0204] Fourth

di t : e e - :
[(?ﬂ)g? ' i fhe fourth modification shown in Fig. 19, so-called supplemental grooves

1741 are provided on the surfaces of the magnetic members 14a and 14b on the side of the
Stator in the radial direction. The supplemental grooves 141 can shorten and reduce the
cycle of cogging torque, similaﬂy to supplemental grooves provided in the axial direction
on the teeth surface of a stator in a radial gap type motor.

[0203] In the rotor 1C and the above-described modifications, it is desirable to provide

the gaps G1 and G2, similarly to the rotor 1A. While the magnetic members 14a and

- 14b do not always need to be of the same type as the magnets 12a and 12b, the

dimensional relationship between magnets and magnetic members forming the second
type magnetic path will be described in a subsequent embodiment.

[0204] - Fourth embodiment
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45 Wile the third enbodi nent has descri bed the case
where both the first type nagnetic path and second
type magnetic path are present, it is possible to form
the second type nagnetic path only. Wen such node is
to be achieved by an enbedded nagnet type rotor of a
radial gap type notor, the stfucture will rather
becone conplicated. 5 [0205] Fig. 20 is a diagram

i1l ust W?ﬁ' gﬁ%hgl rren%)b'(ﬁ#nléflﬁh&f d&%cﬁgﬂ{do{helégs%a%ggedbv%% tl%eoﬂrst type

a fourth Fresent 1nvention
d.f th i d f
PR SR P A My o B4 e scns
h th ) t I
offe Bt B @Eor&hﬁ TR st Tde idda BE Rctiser Soan ?mbedded magnet

res ectj.vel The rotor 1D has a s ructure in whic
ﬁ%ﬁd 1&%%’@%101%%&6@2@56% ra@?ﬁ??‘éﬂl@f“rf’@?ﬁhtcﬁféd
é%rotor 1A (Fj.gs. 1.to 3) shown in the first
bdi Fignt¢ ISérfBaﬁaWdHH%ﬁﬂ@g pheastaichug ohp tatoetD aegerding to a fourth

pole faces of the magnets 12a and 12b from the side of

 ephedisneat of the grasoweRvetiion Wichiddadan ¥ie208] vigwed from the side of a

magnetic plate 541 has opening through slits 55a, 55b

stator énadishgpvirio the s iof pamstitutingsemoior tloag stite the katoe. 1Bigs. 21 and
to farther positions. And, the magnetic plate' 541 15

22 angi seettbrial/artdvec dstiews i-IB]S(&itimxé 2B8BXiXD ahd & XIT-XXII, respectively. The
circunferential direction around the shaft hole 10

rd@r M2 hassstnegnein whith iiemsgrediz nadiibddD3a HRISIBOGHE v@lted from the
The magnetic nenbers 54a and 54b are connected to

ro@@chi gfiger @t3) shews el theQirst fb&dinbst, ARPa 813 né_iﬁtblﬁ’t@ SM1 @nounted
“outer peripheral side with thin portlons 6a and

n
o S e o g

addager posed therebetween. The slits 55a 20 and 55b are
posi tioned between the magnets 12a and 12b in plan

[Oﬁbgjw ﬁf%dmgﬁr%ﬁxg rglm{ehfl%lag%g oﬁéljt“%% f r@tﬁ 5%2 eé(gending from

Circuiti ng

PHER i T @UM G Bl e s
o TRELN FFEATS0n P St 5 SR e 1

i ndi vidual |y separately like, 25 the magneti
SeES PR A0 S0t R ToARSFE (I oma@Ehe Bremgprs Sda and

shown in the. third )
54b are connected to each other at the ends of the slits 55a and 55b on the outer peripheral

side with thin portions 56a and 56b interposed therebetween and at the ends on the side of
the shaft hole 10 with thin portions 56¢ and 56d interposed therebetween. The slits 55a

and 55b are positioned between the magnets 12a and 12b in plan view, and prevent the

- magnetic flux from short circuiting. The pole face of the rotor 1D serves as the surfaces

of the magnetic members 54a and 54b on the side of the stator.
[0207)  With such structure, the magnetic members 54a and 54b can be obtained with

less number of components than in the case of forming individually and separately like

“the magnetic members 14a and 14b of the rotor 1C (Figs. 12 to 19) shown in the. third



10

15

20

25

46 enbodi nent, and the magnetic plate 541 can be
increased in strength. Since the thin portions 56a to
56d are easy to becone magnetically saturated, a short
circuit of magnetic flux inside the rotor 1D is
extrenmely small even when the nmagnetic nenbers 54a and
54b are connected with thesé6portions i nt er posed
t herebetween. 5 [0208] And, the nagnetic nenbers 54a
i us 41 . . .
cFRGTER, RUAREE REEh iR REE ST DEFOEIncRilY) (P MBI Since the thin
C . e Q .
BFEBRE Dol Fast 400RRhe i eneriChly" QIR £HBIBHCR of magneti
el ect netj;¢. steel.sheets stack in a suitable
o FEEUR R {51 SRt b liabs tigfap aper’ssa and 540
resent jin.. positians where dy.current is likely to
R tpectsel itk BoSeRIEOROR TP CUiyTRE PSRt | 0ss. 10
%ﬁé?g] ﬁgr her, the area of the nagnetic nenbers 54a
[ 5480¢ Jhe pagieiin dugrBbeas P4acnd fb swrpressdherascurgnce of eddy
and 12b can easily be made | arger than the area of the
cyEg insylecthe magnefs d2a ped btk similarbhte the magneticagembers 14a and 14b.
i ncreased while reducing a short circuit of nmagnetic
Of |cgurse.empleyinge moteoial QE lavhéroprlessew@e odn b ostd, tebecEBmagnetic
and 55b, magnetic saturation inside the magnetic
stp¢lahestbstdcked mn b euitabtiudicedtion 6r {h@ 2ik8) fot theirsagmieti¢ platel 51 present in
that the width of the slits 55a and 55b in the
paditians Whereesiddyahirrenti is #kély onoder phasiercedwtios imeddy-@s®nt loss.
-than twice the interposed distance to armature. This
[0289] t Fuitaks thdSrefBHMR IThAENELS nfhibReeS f and BB g&aid Bie pole faces
pat h passi ng between the magnets 12a and 12b througﬁ‘ :

of e MASRR! 125 ARNDRY Sanodailpte Mk Righekard #RMENEE the pole faces.

magneti c resistance between the stator and rotor,

StBEERDM L BAUR Plle (RS '??gg&%é‘d hHX roiRtds £ st bcuit of magnetic

i Fig. 23 Is a perspective

within the 2.‘rotor. - _
fl 'ﬁ‘l@iﬁjelthéj %t&af){i %ﬁ; C@'ﬁgggﬁ:@ Sthlféf sli%a%g %ﬁits 54y 'ﬁgalg?lgt?ct %a?@.t%{eion inside

. e rotor e manuf acture i’ la

th:?g‘{ﬂa%["%%ci?lﬁtzt%%é cggbe}etlagcégagnets 12a and 12b are

predeterm ned positions 12aP and 12bP
he, substrate., 11, r ectjvel.y,.and t magnet.i ¢ .
[Og?g eel‘shslg‘?sﬁf _. at&atoghet ‘f@%ﬁﬁé I rsié%nseﬁ‘b 39§b451 ﬁﬁdm%unferemal
di%qdﬁ':goré)gé ?l@qs%%io.bq? ngtﬂgsr;t ql(.jncé)hgg% %ég’rg rg)(seéds di%t%ﬁlceatgdan%gt?ﬁe. This is

to make the magnetic resistance of the magnetic path passing between the magnets 12a

and 12b through the magneiic members 54a and 54b higher than the magnetic resistance

between the stator and rotor, thereby reducing the magnetic flux short circuit within the

- rotor,

[0211] Fig. 23 is a perspective view illustrating a method of manufacturing the rotor

1D. The rotor 1D can be manufactured similarly to the rotor 1C. That is, the magnets

'12a and 12b are mounted in the predetermined positions 12aP and 12bP on the substrate

11, respectively, and the magnetic plate 541 instead of the magnetic members 14a and

14b (Fig. 15) is mounted on the magnets 12a and 12b. The positions of the slits 55a and
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47 55b at this time are as descri bed above. [0212] O
course, shape nodifications as shown in Figs. 16 to 19
in the third enbodi nent may be made in the nagnetic
menbers 54a and 54b. [0213] Further, the magnets 12a
and 12b may be forned |ntegrgtly by a ring-like 5
magnet. I n that case, sirable to substantially
unmagnetize in the vicinity of the positions where

55hgt thlsi thnde A0ds 88 iBRIARALE provided in plan view This
node al so has advantages of easy manufacture and that

[Gﬂ@%su@ﬁcfoﬁfs@ %ﬂa é@l‘fﬁ%ﬁo&%ﬁlﬁ%ﬂmﬁ Smlg%aaqg to129 @' fhe third

mount ed can be o hrmagnet |

%g?&h?eﬂ{@wniaaxgimn gt fﬁé&bglf sBehngs sl ply not

so I nvol ves the case

[(gzl;rgctl on a‘fn etnllg'f%e%gn encﬁié(igl Ak ry?St‘JiIO htﬁﬁlglgzxéﬁ%rhy # fing-like
215] . F 1
R ol o

vvi_ ctl 0 yoke for the magnets 12
- P%ﬁ‘n‘ch‘mfz erF htagééﬁag égg&re PrXsiesuiey Blam G-t hTsmS mode also has

ubstrate 11 and magnets 12a and 12b i ntegr.al
tees pgpTrmanufasiurg anchthat theswbstiaie dhjopethipht h@rmagnets 122 and
ani sotropic orientation maybe enpl oyed. [0216] In the
1Znave mgvaied cendesutited ate 11 is nade of a nagnetic
menber, the magnetic field fromthe stator is likely
(245 | dxhnﬁaglmizat@nrr&gbmntiallyre minelges54ke acede 545 bavgr singply not
the pole face to the substrate 11 bypassing the
mapptized, shddn additibRalssmvblvas thcheaseaf being mdddatizaddpetpdndicularly
are less likely to becone demagneti zed. 20 [0217] ‘
tofthé h¥iabditeeedbnend ndticOntaiddng SragadtEed admpbhens iy 1Bk bxigl difktion,
structure of a rotor 1E according to a fifth

[o2nbpdi FEfher, he tsiSstiRte SEMayl BY @deOsY. a WHgebBtid @ne@nﬂek aghd may be
view as viewed fromthe side of a stator (not shown)

ploRideB SvitABe f&l{cn‘éﬁ’ @§5 bhait ﬂ/dkg fBr IRURAen@isOnd 2wl i1 Bp! hﬁ is possible to

stator. Figs. 25, and 27 are sectl onal arrowed

pr}%&g‘é y'f?xggg%'cst F%%yﬁ%m%%%g\ﬂfééﬁ%b mg%ﬁ%/ log ago%lnﬁed magnet.

s Hsd €, E&‘-%ﬁuélﬁ%”a%tm&o&‘?ﬂﬂ? Slignt3iiSn may be employed.

[0216] In the case where the substrate 11 is made of a magnetic member, the magnetic

field from the stator is likely to flow from the magnetic members 54a and 54b covering

the pole face to the substrate 11 bypassing the magnets 12a and 12b, so that the magnets

. 12a and 12b are less likely to become demagnetized.

[0217]  Fifth embodiment

Fig. 24 is a diagram illustrating the structure of a rotor 1E according to a fifth
embodiment of the present invention, which is a plan view as viewed from the side of a
stator (not shown) in the case of constituting a motor along with the stator. Figs. 25, 26
and 27 are sectional arrowed views in positions XXV-XXV, XXVI-XXVI and XXVII-

XXVH, respectively. The rotor 1E has a structure in which other magnetic members 54c,
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48 54e, 54d and 54f respectively nounted on the
magnets 12a and 12b and nmagnetic nenbers 13a and 13b
fromthe side of the stator to cover themare added to
the rotor 1A (Figs. 1 to 3) shown in the first

enbodi ment. [0218] Specifically, a magnetic plate 542
mounted fromthe side of the ®tator on the 5 magnet s
12a and 12b and magnetic nenbers 13a and 13b to cover

L9554 Al 2L RO g

R PGPSR TREE RO R dtergd Brebt e e g e roor 14

g f i , h i | 541
EifsiToad) i iuke BF puBPdment "o cunt efent § al
ABS] RBLYEE ed B STRIRSGA 5 s i on e

~is positioned between the magnet 12a and nagnetic

maghtferi2a3ad lZheand) megurtis empersi 1o cnd dl Wetovrader then is provided.
magnet 12b and nmagnetic nenber 13a, the slit 55e is

The siagnefircplatseridewen athate widbhaeger tmp theshatblried Ve Andntbe magnetic

~13b, and the slit 55f is positioned between the nagnet

plapeaS4hihsrepgriog itlorongnilgs 554 8b5 5T tdndz@0fonpdsitivheclose to the shaft
magnetic plate 542 positioned between the slits 55¢
haled! (b i fathey @ssitisns, tané thegmegnetic phnd &k Sldded be these slits in the
magnetic plate 542 positioned between the slits 55d
citdnfelendalsdirevtion sedvdshe nime s memberisae (534f, t he
magnetic plate 542 positioned between the slits 55e

[6D19] SHofespéeiFicaldy, iR Pl4TRGIRRL Hiee SIRMBENAs pdditioridthbek@n the magnet
magnetic plate 542 positioned between the slits 55f :

1208nd afcARVRemBSr 111€ thegRessLis Ine@berwedl thO%abhet 12b and
- The magnetic menmbers 54c and 54d are connected to each
n o . ol .
g file BLmblio1 ROt 9505 PhiitionChAfehl e MihdHer 196 and magnetic
r ' i t
AL R M8 e AP 4500 ph RS0 Sl R
1§l;1erebetween, t he magnetic nenbers 54d, 54e are
connected to each other at the end of the slit 55d on

ouf er peripheral Ssi with a thin portjon 56f .
BB S s Teutie st S eohiEn gt beweerkiha sh 1or @nd s serves as
R pegtge Gepriber 344, the magnetic plate 543 Dbsitioned batween the slits 554 and

55e serves as the magnetic member 54e, the magnetic plate 542 positioned between the

‘slits 55¢ and 55f serves as the magnetic member 54f, and the magnetic plate 542

positioned between the slits 55f and 55¢ serves as the niagnetic member 54c¢.

[0221] The magnetic members 54c and 54d are connected to each other at the end of

~ the slit 55¢ on the outer peripheral side with a thin portion 56e interposed therebetween

and at the end on the side of the shaft hole 10 with a thin portion 56i interposed
therebetween, the magnetic members 54d, 54¢ are connected to each other at the end of
the slit 55d on the outer peripheral side with a thin portion 561 interposed therebetween

and at the end on the side of the shaft hole 10 with a thin portion 56j interposed
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49 therebetween, the magneti c nenbers 54e, 54f are
connected to each other at the end of the slit 55e on
the outer peripheral side with a thin portion 56g
i nterposed therebetween and at the end on the side of
the shaft hole 10 with a thin portion 56k interposed
t her ebet ween, and the nagneti%’nenbers 54f and 54c are
connected to each other at the 5 end of the slit 55c

u Jo [ It ' .0 6 '
Rebdifedl YR/ mRgldde Nibritbers 54€ M aF%gor[élEgtgd ROELdH &h%eﬁ {he end of

I nt er pose et ween and "at on the si
. f I A -t hi tion.56 i.nt erpased
(bS8 ol 18 ofiteh Bttt didel Wit BB 038 S WlErBE R rebenween
the  surfaces qgf t.he net j ers, 54ch4e on t .
o G Yf "B o Bl HHE of0BY DRk halE TBr Rt YR eblon B interposed
he magneti menbers 54c .and_54e covering the. 10
tﬁr&@%?é‘f' my a0 Hﬁdﬂ&%‘ﬂﬁ%ﬂ%ﬁ%é‘gﬁ@d 4G % @grﬁaégﬁétt? gach other at the
n&n?ers gfd and 54f covering the . magneti ¢ nmenbers 13a
Bt P Bp i (390 M the HiSHIEIPReTEl SidR With oy thipmertion 56h interposed
i nterposed therebetween. [0223] The slits 55¢ to 55f
ehrbieen: 3 pfatseandcort thexsifle i the slnth dolsel Qudth & Hhin portion 561

magnets 12a and 12b and magneti c nmenbers 13a and 13b

interppsedl thavghewieen.pl Bhepolsdiace 6 118 rter i Reservies s phe surdavss of the

56e to 561 are easy to becone magnetically saturated,
mpggttr members Gi¢Sdefonrthe side bLithklstatori nsi de the rotor 1E

is extremely small even when the magnetic nmenbers 54c
[@2225 4f Inaamvtlomnprdat efl view, ahe raapokhie mathbidhs Shesed 54¢ covering the

portions interposed therebetween. [0224] It is
nthgBéts ARh and M6 atdeontkeelbd 1@ thel Megridtic rberd®es 59d aRd Sifcovering the

the circunferenti al 20 direction be chosen to be

nfioR&ice imdniRes tIRE Adit @BRORER Mk SLRRGSntiBna Qﬁhu?&ﬁons interposed
unli ke the case described in the fourth enbodl nent.

thERds i epbecause the magneti c path passing through the
magneti ¢ nenbers 54c, 54d and 54e between the magnets

9 195, S, T oy T S

ohQRSE ok ot B b b, TR BB et 502

Sldnlcé %ﬁet b portions 56e to 56] are easy to become magnetically saturated, a short

circuit of magnetic flux inside the rotor 1E is extremely small even when the magnetic

‘members 54c to 54f are commected to one another with these portions interposed

therebetween,

- [0224] It is desirable that the width of the slits 55¢ to 55f in the circumferential

direction be chosen to be greater than the interposed distance to armature, unlike the case
described in the fourth embodiment. This is because the magnetic path passing through
the magnetic members 54¢, 54d and 54e between the magnets 12a and 12b has two slits
55c and 55d. |

[0225] While Fi.g. 24 illustrates the case of employing the width of the slits 55¢ to 55f

in the circumferential direction equal to the gaps G1 in the circumferential direction
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50 positioned at the border between the magnets 12a
and 12b and magnetic nenbers 13a and 13b, both do not
al ways need to be in agreenment. The width of the slits
55c to 55f in the circunferential direction can be
set | arger when desi gni ng mnth a viewto reducing the
| eakage flux within the rotor®®E, and smaller when _
designing with a viewto obtaining 5 the substantia

p%@iltl‘é‘nécﬁ%e Hordd? belRINGHS e8Nda ]aglg Wb A8ldYma rngﬁﬁ Qlembers 13a

h such structure, the magnetic in uctance

qfc}tléf RE 1304 Eﬁe&iatlorbe 1§aa%é%ﬁ} he nmugﬁ '55¢ to 55F

I'ency can nprove
%{Epc(?%%ﬂltsf%rfa 5?\33 r%gtko}sgah b%?s%ié 36% L f%eflgpﬁg ﬁ} %gi%wct% reducing
et | er Vi du I I
AR SSRARD T 7oton 121 B srpil sy G desibaiae pifh spyiey: dgobtaining
ro iron dust core, e|]ectromagnetic stee
t@%%&@@ntmim%ﬁaes.qﬁt@ RTERI2 A AdB WY or the |1 Ke.
for _the nmagnetic plate 542 gr esent in the position

[(drél e Bdehysuchrshusitrs, e magaetic iiustacs oplerfreand type magnetic path -
reduction in eddy-current loss. [0227] Fig. 28 'is a

s pweds \séﬂv$ orf pefsselimcncan betimprdoved.  Further, the number of

manuf acturing the rotor |E The rotor | E can be

comperfeats aandy leispandathe yaguetich@date G can Be nikdastrorper thae in the case
magnets 15 12a and 12b are nounted in the

opfedenethd megngnsinembers 34248 BifdndiRiiRaiiyn ahd segudtslyr alOf course,
11, respectively, and the magnetic plate 542 is

enployirgda amtédud ofdgrdic 1b3a eadird? du@nidre, BR@R6iagnetic steel sheets

" menbers 13a and 13b. The positions of the slits 55C to
- stablfedain & NuRabik Bredfiéh 36 thed GRE! fdalle 3Lt [pPR28h2 Qresent in the

course, shape nodifications as shown in Figs. 16 t

| pbdiidlhiRictly cder E@Q@l%%c@%z o ]s PERHSH Igirn_té?ltﬁﬁ-ecurrent loss.

magneti ¢ nenbers 54c to 54f Furt

[(?2‘21?]St A eék ;Jﬁs EsB@c‘ﬁ Cb?ev?ﬁu@stﬁﬁﬂé‘ g.tﬂa h @E{an*lﬁ%{igg%he rotor

pro UnCtI on as™ a

| lgfggﬁﬁ% é&%ﬁ%%?{g b%%pail# d ngglz%'tlg ltciéh gtog I%boﬂma Ys the magnets

so ca ?Dle%‘%ﬁg%g& (gm SPF“’gig‘l%%%’Fﬁ é’:‘??l&%’}q%iza%%}l%b]esz on the substrate

R e g e repeih IS o3 EmPRnEq o Hhe magnet 124 and 12b and

magnetic members 13a and 13b. The positions of the slits 55¢ to 55f at this time are as
described above.

[0228] Of coﬁrse, shape modifications as shown in Figs. 16 to 19 in the third

- embodiment may be made in the magnetic members 54¢ to 54f.

[0229]  Further, the substrate 11 may be made of a magnetic member, and may be
provided with the function as a back yoke for the magnets 12a and 12b. It is possible to
previously form the substrate 11 and magnets 12a and 12b integrally by a. bonded magnet.
In this case, so-called polar anisotropic orientation may be employed.

[0230] In the case where the substrate 11 is a magnetic member, the magnetic flux
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51 flows between the magnets 12a and 12b passi ng

t hrough the magnetic nenber 13a or nmagnetic nenber
13b, one slit and substrate 11, so that it is
desirable that the wdth of slit be chosen to be not
| ess than twice the interposed distance to armature.
[0231] Sixth embodinent 5 Fig! 29 is a di agram
illustrating the structure of .a rotor | F according to

ﬂgm%' B%tt@eene{ﬁgqgééiﬁgﬂtu f 3¢ orabt haeS’E% éﬁ%é é’%‘% x%lﬁmltbgr 13a or

l'an view as
case S [ L
Y rgrﬁp&h%one Therd et c%%w i %ﬁﬁﬁh@e width of st
shaft ho its.cepter nets 12c, 12d,
b8 30cen b it laf dhay BBt PO UL LG FRATE: and ¢ he
etg. 2C n({j 12e presents a first 10 polarity
[@q W]ﬁb ImeNy t he rragnets 12d and 12f presents a
second polarlt (e. pol e), respectivel with
r especkigt 87 the d@ﬁ@%ﬂl‘lﬂfﬂ% the glruesre ¢fen mfiesetF efcording to a sixth
drawi ng). Accordingly, the rotor |IF can be enpl oyed
embodimest of thei nreseriigvetion, phichsis @t plen Mewber viowed fofethe side of a
4). [0232] The rotor |F does not have magnetic menbers
stetsr weseh shérenmig tet sase sofidmmtihntingls hatot ldongotvith theDstator.  The
(Figs. 20 to 22) shown in the fourth enbodi nent, and a
sulggnatet lilcs ptatidedS+ith the shafo holieeld 4t isteenidr. Of Foub enagRgn @ e, d 2d, 12¢
pl ate 541. The nmagnetic plate 543 has the hol e 540
and i YRaret pravidédron stiadubstistt € 1] @nd Themapanet 2€ ail 32& phdents a first
has opening through slits 55g to 55 extending from
pilagtst (ecgJ,SNCﬁcQ?eaﬁ@ﬂkhﬁagﬁﬁ%f t2dghe 130pretents fséh%d polarlty (e.g., S

positions, magneti c plate 543 divided

S [ h C a [ t S
pézlgf-‘ n%a%é&tlff%yne%n%le?essﬁ%cﬁ gﬂé?’gkﬁer Shkcdr g[hg flﬁ@ dfOthe ?r{e\éf"%f Afrawing).

SRR AR 3t U, i B B 00 o

p@g§|>|oned bet ween the magnets 12d and 12e, the slit
TS positi oned between the magnets 12e and 12f

sitioned between, the .
(03381 nfhblor Bodoch BabRR ik moRs Manihat bevpra s Basets, similarly
toptﬁg’ Irottloroﬂs ‘?F@Etz‘ﬁ’%? BZ)t s%%w%l 1{1tt1:?e E)?Lll’th em%oglsrgen? earn\ci %Smggnctlc plate 543

is mounted instead of the magnetic plate 541. The magnetic plate 543 has the hole 540

- larger than the shaft hole 10. The magnetic plate 542 has opening through slits 55g to

55j extending from positions close to the shaft hole 10 to farther positions, and the
magnetic plate 543 divided by these slits in the circumferential direction serves as
magnetic members 54g to 54j.

[0233] More specifically, in plan view, the slit 55g 1s positioned betwecn the magnets
12¢ and 12d, the slit 55h is positioned betweerr the magnets 12d and 12e, the slit 551 is
positioned between the magnets 12e and 12f, and the slit 55j js positioned between the
magnets 12f and 12c¢.

[0234]  And, the magnetic plate 543 positioned between the slits 55j and 55g serves as
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52 the magnetic nenber ‘54g, the magnetic plate 543

positi oned between the slits 55g and 55h serves as

t he magnetic nenber 54h, the magnetic plate 543

positi oned between the slits 55h and 55i serves as

the magnetic nmenber 54i, and the nmagnetic plate 543

positi oned between the slits 551 and 55] serves as the
magneti ¢ nenber 54j. 5 [0235] Simlarly to the rotor
tHeDmbedis - metbdr (34%%@11&{1%4)&1& hidtb 843 ‘iBHﬁﬁ&mﬁlﬁéﬁ@bﬁPﬂfe Rds5g and

rotor 1E (Figs. to shown in"the fti

IR A T 3F L g RGO e
S%g% 312@0 Pts el:s Q9 ftg'lg ﬁgfi@%&igr%&?‘f%&f Etﬁr acmdsithg emgéh%tig nplate 543

. sha I'h "por T ons
PGS LSy TGl FulABR R S RS

108 nesitl® T il s st ot S Bhowiar o embodithent and

enbodi pent,_ and fifth _enpodiment, the slits 559 to 55] .
f‘t}%@gé ltgﬁe?‘ﬁ@g%gét ewpip,thg ?13‘11?1 FRbodimeptnadisesahongiert the magnetic
magnets 12c and 12d in the magnetic plate 543, ]
mEiPeRerts 8ot ercroranegitdhtofeeh joBies af thetends of Bestits Pedp S on the
al so easy to becone magnetically saturated simlarly
ogtgr peripheral gidecandyomihet sidm efl thenshaftgnle 10 veitte Ban port® interposed
a short circuit of magnetic flux inside the rotor IF
therebeteracanelhe pokl facevdrtheretor t e seragmat ile sefdoes of Fikgmagnetic
to 54 are connected to each other with these
mporbeisddg to Hjemphs gide bfi treasormeen. [ 0237] Wt h such
structure, effects simlar to the fourth enbodi nent
f0ead] f i Sitilarlgndp asl SRHGS5E 3 SPL dehetided ad theFHoufh @mbodimdn@nd fifth
rotor |IF according to the present 20 enbodi nent, the

eribbdimeb5ahd 6lis H5gatoes 5jMelbéNze theWnhfheki8 SARC FrofO b Rfhg between the
~radial direction, so that the borders of pole faces of

mbBgets P2Ohnd R2AREhE HidgnBEE pibdid 545‘.e3}ﬁlﬁ—ﬁfér,tsﬁlc_tegtﬁe k3 ipBltions in the
direction.” Thus, so-called skews are provided, \MJi)| ch
d [ I j 29, .
il IPAHEE 8 ERIUKET LEQIR bRy | Saditaleq, ssgmtl%n? to the

I ne connecting the end o

' alf’%gyn%&nrgpﬁﬁagﬂlﬁtg 'i)gﬁg)\%%'%gef{)%a S£ %ﬁor? rc]:drcﬁlp %l’f cal:li?alr-é{l;lgtri% glu? ﬁgsidé the

S an skew anglere
ecti on the sid

r %ogrl llgj i% gxégﬂ?é]y ﬁgm@ %Ht?xg ?Vhelrl] e Ipﬁ%ne:ﬁ&nbegne@g SAight% 5845] %Iet connected to
each other with these portions interposed therebetween. '
[0237] With such structure, effects similar to the fourth embodiment and fifth
embodiment can be obtained. Further, in the rotor 1F according to the present
embodiment, the slits 55g to 55j are inclined with respect to the radial direction, so that
the borders of pole faces of the rotor 1F are inclined with respect to the radial direction.
Thus, so-called skews are provided, which can reduce the cogging torque.

[0238] In Fig.29, fhe line connecting the end of each of the slits 55g to 55j on the outer

peripheral side and the center Z of the rotor 1F is shown as an skew angle relative to the

line connecting the end on the side of the shaft hole 10 and the center Z of the rotor 1F,
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53 and the case of 15 degrees is illustrated.

Further, the case in which the slits 559 to 55j

extend linearly is shown, but they may extend in

curve. [0239] Further, the magnets 12c to 12d maybe

formed integrally by a ring-1jke magnet. In that

case, it is desirable to subé?antially unmagneti ze in

the positions where the slits 5 55g to 55] are

afd ¢l @&of 15 Bb@BesVis GiustrhftaS FRARer AR \fmﬁ@ﬁ@%ﬁg 53¢ to 55

of easy manufacture and that the substrate 11 on

i BAOSL2 i B eST 4, 7, O, 1L

0L M BN b 0 P RRT R o B U R ragner

i s Sl i Q% RBUCRY v i GRS Iinostiope where e s
T8 DeF| BO PrEBRONDh ohHoqPRUnsoTHE Htatisges of easy

be&guse t he, magnet.i c path through which the magnetic
mpepyfactypegnd thatthe,sybstrafetlhorviigh deanagnsisgite sad f 2hgge mounted can

corresponds to one slit. [0241] O course, shape

berpaittedc aln e sasesofameifiing the rubstrate1ld, itds deirpble thaubigst the magnets
15 enbodi nent may be nade in the nmagnetic nenbers 54g

- topol@gipisofropid piiematioher , the substrate 11 may be made

of a magnetic nenber, and may be provided with the
[240Ft ilons dssimblradiat ythk eviflidr of Itee siitg eestol 28 anthel&ebumferential
It is possible to previously formthe substrate 11
dissvtionbg okdssn 12 be aoledsAtan tiiegthelihigrppyeddibanaad amangd, similarly
In this case, so-called polar anisotropic orientation

toTiie ee deRird¥edn B0 HERM IMboidBnens0 Thisds Meddusy itB¥Wmagnetic path

showi ng a rotor 1F1 according to a nodification of the
thestad WieK tf hiiheBE CARDT sHoRY @RELRN bettt@n ! 0d4jQ¢ent _ngénets flows
has a configuration that the slits 55g, 55h, 55i and

cordsp@ds t6ne @ftor | F are extended in width.
Specifically, both ends of one slit in the

CEALPUTSEAL Ll g LA, Mk 1§ ' e i

AP PR o e v

[0242]  Further, the subétrate 11 may be made of a magnetic member, and may be

provided with the function as a back yoke for the magnets 12¢ and 12d. Itis possiblé to
previously form the substrate 11 and magnets 12¢ and 12d integrally by a boﬁded magnet.
In this case, so-called polar anisotropic orientation may be employed.

[0243] Fig. 30 is a plan view showing. a rotor l_Fl according to a modification of the

embodiment of the present invention. The rotor.1F1 has a configuration that the slits

55g, 55h, 551 and 55j of the rotor 1F are extended in width. Specifically, both ends of

one slit in the circumferential direction are inclined with respect to the radial direction.
And, the case in which the angle formed by lines respectively dividing the skew angles is

30 degrees is illustrated.
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54 [0244] By extending the slits in this manner, the
magnetic flux concentrates on the center of each of
the magnetic nenbers 54g to 54 in plan view, which
may increase the torque. [0245] Seventh enbodi nent 5
The first to sixth enbodi nents have specifically
described the structures of tHe rotors 1A to IF.

Ei ther of the rotors according to the present

[éc):%li:“fi_gnt B9 rbx_?eﬁld.iﬂg 8 LAl 0t mahiles eelﬂlgéi%iti@qﬂfxscd}ﬁ&tp%es on the

ined wth conventional axial gap type stator t

: S or a ‘
oGREDOS dabth B B ARl ARHKPEIITR S i Hlon S ShicH Bray increase the
t(%]@Mention, the structure of the stator is not limted

?he stator 2 or a stator 3 10 which will  be

scribed J.ater...[0246] In the present enbodi nent and
[@ﬁ% igﬁ?ﬁH@HW@ﬁﬁﬂhﬂ%, the structure of a stator that
can be_enployed with the rotors according to the :
pr ot FRFRHR oth SRepdHEntS PRFotns Boal gieribrebihe structures of the
obt ai ned_by conbination wth the rotors wll be ) i
1¢tprs l} foaiBd. Ettleey ftheofprs gqcording teydrespresent inventi@ypas illustrated in
illustrating the structure of the rotor IF and stator
these zmbedimenih myy beslompénedf viitht i ecompensionalk exiatligag type stator to
the present invention. Wile being disassenbled al ong
constittean geriadgap typnmetor900f mofEse,. in3dithet lof theotadors |dbtama by the
stator 2 are each practically stacked along the
prestratinemtiar) thecstmtmre 8Dthe] AadB]s hatrlimitedbho et statot Reor a stator 3
case in which skews are not provided for the slits 55¢g
which54ill beafesérkt@dnator |F is illustrated here. 20 [0249]
A substrate 21 in the stator 2 has a surface 210

[2ebPengi the pedsehtQenitdinh &t ahd QR RS embBMhRht, Wb stBlfure of a stator
magneti c cores 221 to 226 standing alnost in parallel

tHaPcdd e ERPRYEPHiB*hS rotér8 RES&Ird DL 8 ek ﬁﬂe%@ﬁﬁgge %@ﬁﬁémm@

- around the fotation axis center 90 are provi

et i et s
RO RA Sy IS e FRoS IR el | 5

[(}%?EL O@g] %@s?ﬁg&éﬂé@@?&ﬁ%ﬁ%ﬁgg itffe ﬁﬁ}c?urré: %% thséur%por 4% and stator

2 that can be employed for the motor according to the present invention. While being

disassembled along a rotation axis center 90 in Fig. 31, the rotor 1F and stator 2 are each

- practically stacked along the rotation axis center 90.

[0248] For simplicity, the case in which skews are not provided for the slits 55g to 55j

- of the rotor 1F is illustrated here.

[0249] A substrate 21 in the stator 2 has a surface 210 perpendicular to the rotation axis
center 90, and magnetic cores 221 to 226 standing almost in parallel to the rotation axis
center 90 and disposed annularly around the rotation axis center 90 are provided on the
surface 210. The magnetic cores 221 to 226 are provided closer to the rotor than the
substrate 21.

[0250] A high permeable magnetic material such as iron may be employed for the
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55 magnetic cores 221 to 226. Wile the case in which
the nagnetic cores 221 to 226 show rounded triangle
poles is illustrated here, another configuration my
be enpl oyed. [0251] The substrate 21 and magnetic
cores 221 to 226 may be forned integrally by, for
exanpl e, iron dust core. 5 [0¥52] The substrate 21 nay
be either a magnetic nmenber or a non- nagnetlc nEnber

n%%eﬁé ?&és gglsfo ?gl eV\Fh?leeEHP!:zP lﬁkmkn[ﬁé m%gﬁn?%c cgres 231 to 226 show

serve as a bacC

R gt °§Eﬁn‘8 %flﬁ%ﬂﬁééﬁf& iR rcsﬁl%%t”%bma& o tpfoyed
[fﬁlﬁe%ve' : %st%geﬁvﬁma?ffg{%gg %é%eaﬁweﬁsgfmeﬁdmgraﬂy by,

226 by concent r at ed wi ndi ng absol utely independently
forexaiple iiepdUte%es. Since the windings are in one
|ayer in the direction of the rotation axis center 90

- [(83%outhe subsipiaFdimay, b ¢ithen ponaancés mepibpeer 4 Borsmalhstic member,

and the dinmension in the direction of the rotation
bakitss desireble 19@mploy magnstiggeembarin prdss to Bke gortgatsartsick yoke
of each of the windings 231 to 236 are not mnutely

- fettbemagmticstooss22d 0 P2&t i vel y per wi ndi ng. 15 [0254]

The wi ndings 231 to 236 are wound as three-phase

[0353di nY&ndiagd 2Bdrion P36 mee iwbundagibwidhake madndtic tchees 221 to 226,
pairs of w ndings are disposed in positions shifted
résplctivelyomTiach, thetviadings 28 heo 0B 6 etddiescBRtvidtind around the magnetic
direction. And, by flowng current to the w ndings 231

b1ies 22880 286 HUAWBEdBralddUsind ISRE 1@ Shdehori
CWl rs1d| ngg 231°t0 236, [ 0255] g’|‘qﬁ‘ﬁt he %aséﬁ) 5?29'“‘%@% phases.

SRR windnRRSHd Mrﬁsla?er'mtt&r B P rofatioR Qs (]\;@Hep 90 without

one 20 pol®e pair, nagnetlc uxes o opp03|te

09&1@?%§ %J‘gﬁm teof% érafsegn%i% atnﬁl %élnlsri ﬁlt ucglrectlon of the

I n t e cas wher e sta or

TR LR P AT T B e v

2758 gﬁt%e PP‘ilyla &@@Wwﬁ“@ @0 %ﬁ@%@%ﬁ} %E%a.t e
[(ggg f %]):(32§3 gft‘blfzg ‘V% 5 t;@g%cwmngg,ran%rfgnn pairs in

| n S.
each p% 'And, the pairs of windings are disposed in positions shifted 180 ° from each

other in the circumferential direction. And, by flowing current to the windings 231 to
236, a magnetic flux is generated from each of the windings 231 to 236.

[0255] In the case where the stator 2 constitutes a motor along .With a rotor with one
pole pair, magnetic fluxes of oppoéite phases to each other are generated by this one pair
of windings. In the case where the stator 2 constitutes a motor along with a rotor with
two pole pairs, magnetic fluxes of the same phase to each other are generated by this one
pair of windings. Since the rotor 1F illustrated in Fig. 31 has two pole pairs, magnetic |

fluxes of the same phase to each other are generated by the aforementioned one pair of

- windings.
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56 [0256] Wiile Fig. 31 illustrates the case in which
a magnetic plate 24 is nounted on the nmagnet cores
221 to 226 in the stator 2, this may be omtted. The
magnetic plate 24 is provided with a central hole 250
and slits 251 to 256, all ext%nding t her et hr ough. The
slits 251 to 256 are prOV|deé to extend through from
the inner peripheral side (the side of 5 the centra

[O68 20l Fe tj]elllﬁk't}ﬁés ﬁl%rdaﬁ’@ﬁf Ghichi dfa etitc atmrl?'iﬁcﬁmted on

plate 24 whiTe leaving thin portions. I'n plan

e mg%b?.ggn%%fezﬁgaa@%enc o 24

el SO s

{fﬂ%@ﬁ;ogz%¢%fg%i%vﬁé%d i PR e
ﬂiehh%nnalgﬁfg SO)CortEE o%t%g Pﬁ ?d?aﬂ’g&pﬁlg‘cllgt‘g‘lp%g %@g%&m%ﬂe leaving

het ween the nagnetic cores 226 and 221. [0258] Even

thip pertiepe h magnetic plate-24 provided, the |ikelihood

that the thin portions becone nagnetlcally sat ur at ed

[@3d] t e pleaseiswe alongt he Kitgtion ais eentars80,ihey spntral Heole 250 is
15 magnetic fluxes generated fromthe magnetic cores

 swpmnded by éhef magnesih sotes 2 doiRPnanditbe slib23 his integprsed between the

plate 24. In other words, the magnetic plate 24 serves

magngiocona@iétand 222xhb eliisZSZGﬁetw,cBnZﬁé negodtid corey 390smd 223, the slit

between a pair of slits, and the nmagnetic nenbers 261
25Db@G6emthy nnguetid dreed 22cArd@AR40theslib3 5 Abdtivaed the whap@aidgres 224
the pole faces of the magnetic cores 221 to 226. 20
addD228 thd &litOBSRtwde the dipastistaes 22hand 6l avgshe 8l 158 between
236 are enclosed at the borders between each of the

EhE ekt B% adb A0 226 in the circunferential

! direction. However, the pole face of the stator 2 can

[8gpr %%%&H%@%&@grﬁ 194 %ﬂa@ld@fagtﬁsmc iR tl%Alllﬂfbortlons

the side of the rotor her ef the su stant1 al

bé’@oﬂ% 2%“@??1 alﬁalg)ﬂ gatﬁégéﬁiettaﬁ% %Iécg &rés@%&l Hf glétg fSCki & 2?@ %revent the
m?%’f’etl% ’I}X%S g@nc??at%g u e :‘1[?% ehc cores %1 ‘%S) 355 tﬁ%n? ehovr\f“mrcmtmg due

to the magnetic plate 24. In other words, the magnetic plate 24 serves as six magnetic
members 261 to 266 each interposed between a pair of slits, and the magnetic members
261 to 266 may have the function of substantially widening the pole faces of the magnetic
cores 221 to 226.

[0259] It cannot be reduced since the windings 231 to 236 are enclosed at the borde;s
between each of the magnetic cores 221 to 226 in the circumferential direction.

However, the pole face of the stator 2 can be grasped as the surface of the magnetic plate

. 24 on the side of the rotor. Therefore, the substantial widening of the pole face by the

magnetic cores 221 to 226 than the magnetic cores 221 to 226 makes it easier to make the

magnetic flux density between the rotor and stator uniform.
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57 [0260] It is desirable that a suitable value for a-
width G3 of the slits 251 to 256 in the

circunferential direction be set not |less than tw ce
the interposed distance to armature. This is because
a magnetic barrier correspon 5ng to one slit exists on
the magnetic path |eaking between two of the magnetic
menbers 261 to 266 within the stator, and on the 5

[O60P" haNgbsirhbIe (RRGNGthSle RARR 6} 2\WidE GN6PIE @11{5%1 to 256 in the
rotor goes and returns between the stator and rotor.

-cﬁ%@é}enaﬁedx%ﬁﬂﬁtﬂecsep hat sgﬁaﬁ%d&%a Shtk ogéda@?ta)ﬁ(éesto armature.

are desirable in terns o oW ng magntlc es

1§)ﬁg&35@ﬁ ffg;nfa‘hg 'b%?lt& XorPe%éwﬁcﬁH%t@ ﬁnﬁr gstoerxxs%’] gn e%'tngéﬂetlc path

provi ey are a I nside

de d
SRS a0 PO R T S v n

Q2 : de vi.ew a notor
ol 8514, B ipaBfeneSnih il o HECueh o SR boshigie e etween the
31 al the rotation axis center 90, and the
‘g@g@d di stance to armature S is ill ustrated
dgé263] Fig. 33 is a sectional view illustrating
Fbr ehsaragnstic plstedt eKl mpgnetig Pl 54 araatiradld torpsaf allowing
100 is_applied. The notor 100 is shown by using a side
mggrsfic hpes 6o pe axekrogeh efficientiyphstivean the gntonnnd wiatar, piqyéded that
206, and the coolant is conpressed by a conpreSS|on
they areeplmogDBquhl iy émsidpydipmetenwnd outdf®, diamdict.heThe magnetic plate 24
conpressed hi gh-pressure coolant is discharged froma
aleh swhatgergeqeh2@ihdinph@3lise2®8. a radi al gap type notor
causes a problemin that even ice machine oil goes out
(062 tHie 3B &cd sidg eviph PE ashHive 180 coréin@ied Wagbmbining the structure
communi cates with the discharge pipe without its top
stpineth ¢hef .31 [a(llﬂ‘%ﬂhe FasRielxis Wit 90NMRIOmE ReedpBedadtdlce 38 Brmature
type notor 100 as in the present invention, ice
5 reanhdaegoi | can be dropped by centrifugal force from
the |l ower surface of the rotor IF disposed on the

l[OQ@Pje ' F % dgs tRuar %cﬁgﬁl s{ideWai ds%rgtfme% he 08191 ?oSrS?(po 28 OWhlch the

s desirable in terns o ucti1o

ab(c\)Qr gﬁ)etd IE?WL 8§ f’s] alp'éi-i%i ﬁot%?ll@(? 18 shovsvp %g uslpg a side view.

ero He opposite
[0264] A coolant 1s supplied from an inlet pipe 206, and the coolant is compressed by a

compression element 205 driven by the motor 100, and the compressed high-pressure

‘coolant is discharged from a discharge pipe 207. The use of a radial gap type motor

causes a problem in that even ice machine oil goes out from the discharge pipe since an
air gap communjcates with the discharge pipe without its top shielded.
[0265] However, when employing the axial gap type motor 100 as in the present

invention, ice machine oil can be dropped by centrifugal force from the lower surface of

 the rotor 1F disposed on the upper side toward the sidewall of the compressor 200, which

- is desirable in terms of reduction in 0il coming-up.

[0266] Fﬁrther, a balance weight 208 attached to the rotor 1F on the opposite side of
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58 the stator 2 can be increased in dianeter, and
thus can be reduced in length in the direction of
~rotation axis. [0267] The conpression element 205 is
nore suitable when di sposed bel ow the notor 100. This
is not to stir the ice machine oil since the rotor IF
has a large dianeter. 5 When®disposed horizontally,
the rotor is imersed in the ice machine oil, so that

tHe! sthBr Zszﬁ'J B?ggngngsgdr% SRR Eed NEJCRAIPT ?r?%@rreélg&grm length in the

vertical he driving circu

h $€ inverter. In a single phase t he
dnggP?%ﬁ%% %atlon is difficult to be fixed, and

BhlLes e TSR iR ale gt oS, GO the motor
lf%zé@?sg i e 3 is B it meune Y0SeS LS el |1y By afegedismete.

not or, whi ch enpl o s the rataor accordlng to the

| W&F@s@?ﬁ%%%wq ¥ ol i RBEBIedanT the fesnBychize pilgpo that it is

It is needless to say that application to such
desyable ée digposeghpengaprpiser 200:vertigadly. enpl oyi ng the rotor
other than that of the present enbodinment. 15 [0270]

- [026§ht Hherdsodngreirauitingy. besdriven by plwespplose wwyestprewin a single phase,

illustrating the structure of the rotor IF and stator
th8 diraetioncafirotatior pdifficelt t6 be fimedend theawomitdiilpet@nt hemplicated in
~present invention. Wile being disassenbled along the 7
foupbaimosnphases denérars @pntrdleofrioique rippleatit dihah®curdemvaveform
each practically stacked along the rotation axis

shoaltteya Qe whv€. 35 is a perspective view of a 20
magneti c nenber 30 provided for the stator 3. [0271]

[02Bg] MRGA&S the cBRPRAI 2083s 8Rd dkdkn @E ItRs moHerlﬂéh employs the rotor
provi ded on the substrate 11 are hidden

sl it i 8 g Ot it e
iy %g@%a [PPSO A g e oo ot
rate.31 has a surface 310

th%%p;% e%f %8 greant egﬁ)odlment
[0270] Eighth embodiment

Fig. 34 1s a perspective view illustrating the structure of the rotor 1F and stator
3 that can be employed for a motor according to the present invention. While being
disassembled along the rotation axis center 90, the rotor 1F and stator 3 are each
practically stacked along the rotation axis center 90. Fig. 35 is a perspective view of a
magnetic member 30 provided for the stator 3.
[0271] The magnetic members 13a and 13b (Figs. 1 to 4) provided on the substrate 11
are hidden by the substrate 11, and thus do not appear in Fig. 34. Conductors of each of
windings 33a, 33b, 34a, 34b, 35a and 35b are not minutely shown but shown collectively
per winding.

[0272] In the magnetic member 30, a substrate 31 has a surface 310 perpendicular to
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59 the rotation axis center 90, and first-stage
spacers 311, 313 and second-stage spacers 312, 314
are provided on the surface 310. Magnetic cores 321
and 324 stand respectively on the first-stage spacers
311 and 313, and nagnetic cores 322, 323 and magnetic
cores 325, 326 stand respecti®ely on the second-stage
spacers 312 and 314, all alnost in parallel to 5 the

AL eh S % BT S0 e e 2

rotation.axi s _center The magneti or 21 to 326.
P opByian t Hebre $80+ PeRUTR coran PHA 323 5epd dppectively on
t@% [0273% The figﬁi-stag spacers 311 and 313 are | :
first-piegs sracers h! awk3 Kopd semeitr corpu322 2 ¢4 Ard wagnetigpores 325,
_angle of 180 degrees in the circunferential direction,
3Qgtstaggié'es§§g§,pe§t @y the mocondovingasnacess Bé? andRad, all almost in parallel to
second- st age spacers 312 and 314 are respectively
thyr lativadxisreentard® ndeheanagretic cpres 324 tadRsd arpaisprsed3mnularly in this
and 313 in the circunferential direction, and extend

- opder lrumdathe refaiadn 4439 celegr 8@ s, Thrumagmasicswmpesr 3 lew 326oae provided

each other. [0274] Provided on the surface 310 are the
chagnettheromeirertee Aibktrate 3316 standing alnost in
parallel to the rotation axis center 90 and di sposed

[6av3UI arhy fivit-klag@spaaeg! A 10nd691 3 &b bdeopReRiedaUnE stdige 310, and
rotation axis center 90. The magnetic nenbers 311 to

eRikhd aWith aPbedé GEUR0ldeERESs 1P tHEirdudifBYentidlairechibn, but are separated

substrate 31. [0275] The stator 3 has the three pairs

fidfn McADHRES ﬁ?@sec&ﬁpsta%eﬁﬁygc%@'u 3n@3 ?ﬁf‘ﬂ'ﬁggﬁgc%\%ﬁcf}roqded on the

whi ch is wound around e magnetic ne

o P S 19 sy OIS YT O e

w ndi n
[ in d ined sh
Wi R ST o0 B Bt (S RERGHE PR S0EPE 7€

er,30. along,the rotation gxis center 90 | he .
PR Ripidde dBant iEee Bl B BeoBaeRte Toembors ALyl 316 standing
first, t wi ndi ng.33a.is provided.to surround the
%ﬁ@t l?aeﬂf% faube rojtion s cesller dgemd dé%msﬁaémmfaﬁwgn aapgle of 60
IS provhggd to surround the magnetic cores 324, 25
degrecsyprquaddhe pqtation 3xig| qeater 14k Wib§dmAgstisFacmhers 38y to 316 are
are provided around the first-stage
provided closer to the rotor than the substrate 31.
[0275] The stator 3 has the three pairs of windings 33a, 33b, 34a, 34b, 35a and 35b,
each of which is wound around three magnetic members by so-called distributed winding.
For instance, as shown in Fig. 34, the windings 33a, 33b, 34a, 34b, 35a and 35b
previously wound into a predetermined shape are prepared, and they are embedded into
the magnetic member 30 along the rotation axis center 90 in the order to be described
below.
[0276]  Specifically, first, the winding 33a is provided to surround the magnetic cores

321, 322 and 323, and the winding 33b is provided to surround the magnetic cores 324,

325 and 326. At this time, the windings 33a and 33b are provided around the first-stage
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60 spacers 311 and 313, respectively. [0277] By
meki ng the height of the first-stage spacers 311 and
313 coincide with the w dth of the w ndings 33a and
33b in the direction of rotation shaft, the
first-stage spacers 311, 313 and w ndings 33a and 33b
fit into a first layer LL 5 [®278] Next, the wi nding
‘34a is provided to surround the magnetic cores 322,

s &%rsaﬁqc?n?égs.ﬁg%ngﬁ%gyw nding 34b is provided to

urroun e”’m cores 325, 326 and 321. At this
33778 - BY el R it B M a8l ol TG Sisidwien e

\s.descri bed ahove, maki the first-stage spacers
4 ST oihdlen g Gt Bt et Ren of rHREoP TG, i fet suge spacers
layer. LI, .the w.ndings. 34a and, 34b can be 10 di sposed
3 appynd p‘elzg@qs By %ﬁ%ﬁhé‘lterﬁe afigstdaverdil- t he

second- st age spacers 312 and 314 coincide with the
04780 h Jext 1%@ windiag3ds isgavided ta ayroundithe mazneistdorss 332, 323 and
rotati on shaft, the second-stage spacers 312, 314,

- 3¢fhrraidribe wanting b Bprovided ite serreundetbo mibghetyeeore325, 326 and 321.

[0280] Further, the winding 35a is provided to
Ag tbis duregl thehwindbngn St end Gdb sir8 B&th BRuhted &n HrdfiBR&ageaspdcers 311,
the winding 35b.-is provided to surround the magnetic
3threinddg6338aH 3Bid ABPBescrhibed dHose tbynmakinh ehedindsagsspacers 311,
35a and 35b are both nounted on the second-stage
3shaeiiihes 32a agd 43b it ngion@s f@4dapid. 134 wARIiARSTHA #8B4b can be
above, by making the second-stage spacers 312, 314,
disbodinrasiy34a and 34b fit into the second layer L2, the
w ndi ngs 35a and 35b can be di sposed stably. 20 [0281]

ki . ; . .
[Bo1aks ﬂlﬁiﬁ ﬂﬁl@h&% ogtﬂﬁé %goﬁgtﬁ%t érch&Q BES P31 436d bgnS%&)eﬁWlth the

coi nci de t he I ngs 35a an

e e L
oy SRCPU i A58 L SR P e -

stance to ar are, he magnetic

(ERDES Filhet B3 5odhe 185 e o Sl Rl rbvbagi poreazs. 324

S r o 1A . . . .
: anc{ %SC,) and %he wﬁ\ldmg 35b is provided to surround the magnetic cores 326, 321 and

322. At this time, the windings 35a and 35b are both mounted on the second-stage
spacers 312, 314, windings 34a and 34b. As described above,. by making the
second-stage spacers 312, 314, windings 34a and 34b fit into the second layer L2, the
windings 35a and 35b can be disposed stably.

[0281] By making the height of the ma'gnetic cofes 323 and 326 coincide with the
width éf the windings 35a and 35b in the direction of rotation shaft, the magnetic cores
323, 326, windings 35a and 35b fit into a third layer L3. of course, in order to reduce
the interposed distance to armature, the top surfaces of the magnetic cores 321 to 326 on
the side of the rotor 1A may extend off the windings 35a and 35D to the side of the stator

1A.
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61 [0282] The state where the magnetic nmenber 30 is
provided with the wi ndings 33a, 33b, 34a, 34b, 35a
and 35b as descri bed above is shown in Fig. 36 as a
perspective view. [0283] -Next, current to be flown to
the wi ndi ngs 33a, 33b, 34a, 34b 35a and 35b in order
to rotate the rotor 1A will B& described. Here, the
case of rotating the rotor 1A 5 counterclockw se in

: [dZ@?]Odi'l'lfh%%tzlitg FYI%U% %ﬁ)e %ﬁ%&t@é’n%{ﬂ&éxﬁﬁ(}fm\:ﬁfi&é gﬂﬁht t@g windings 33a,

HngtbedS S8 PRt APl Eolimin R AR g pRipve view,
B edvey it b %Pf’fg&k?%&Tgﬂilggszi%ﬂoggﬁoffa@%@% i 35b in

t he ot her hand, curr qtio he flown to the ndi ng 34a
ORIRL: for Kodate ke Wé@rnb/t\. heotessries, Hepey thingaseof roGHiAR dharotor 1A

pole in order to attract the net 12b exhlbltlnglihe
cgnteﬁ@p@{v@ﬁe inHige dirgetiopfofepking g;ttg(F stgtor Fgam ,‘[l-@, rojogid A is illustrated

current is flown in the counterclockw se direction.
asgoraxermgled y, current is flown to the winding 34b in the

cl ockwi se direction, to excite the nmagnetic cores -
[0284] SBidceathd v@adings 38hend3Polas dirdwhyaippostd foatbe inmgnetyd 2a and

magnet 15 12a exhibiting the N pole to the side of
12thim the ataty shdwn| 028 6] 34Sicortmtrtb \be fiawrr Brderd. 0 Tis fsl imamist @ torque

the wi nding 35a needs to be excited to the N pole in
cakdliey qlreat, tif A6Winghe z8fgnet 12b. Therefore, the

current is flown in the counterclockw se direction.

[02RS] en the diterTHaficulent QeI ROths Sﬁnmﬁg d9a &RciRRE the magnetic

excited to the Spole in order to attract the magnet
co}gsa322T@§ﬁ eh@h94 tf AR Nlﬂbfeeiﬁtorﬂér bl Bt bR hBEhet 39% exhibiting the S

cl ockwi se direction. [0287] Since the magnet

pcff%fI Bh2hd 'sfdgltﬁhtﬁ% Nt f PRI PAGHERul O 1¥“ﬂ%§{ner Ctﬁg’ %ﬁﬁ‘fﬂ@l@lockwme

e rotor arts to rotate |n t € cou

digeic{lglg t 'Cﬁ?nve%sﬁzgr r(fttlls ﬁ%pe ' & the fh m%?‘o‘%blﬁ Iﬂﬂ éocﬁ(v%se dm%ctlon to

excl ase curren

il a*'le"lil?gﬁ:eéwic{?eeesn@go el pgﬁ%ﬁ%ﬁ@%ﬁﬁ@g e magnet

1%%%&80 34ag€pfﬁst4glpalrd%§ t|ve L the current val ue

[0286] | Similarly, current to be flown to the winding 35a needs to be excited to the N
pole in order to attract the magnet 12b. Therefore, the current is flown in the
counterclockwise direction. Current to be flown to the winding 35b needs to be excited
to the S poIe_ in order to attract the magnet 12a. Therefore, the current is flown in the
cloékwise direction, -

[0287] Since the magnet 12a exhibiting the N pole approaches the winding 33a when
the rotor 1A starts to rotate in the counterclockwise direction, the magnetic cores 321, 322
and 323 are excited to the S pole. Specifically, a U-phase cwrrent is flown in the

clockwise direction. On the other hand, since the magnets 12a and 12b approaches the

.Winding 34a and 34b, respectively, the current value is made close to zero. Since the
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62 magnet 12b approaches the winding 35a in a
position where the nutual positional relationship
with the magnet 12b maxi m zes the torque, the current
value is increased. This is simlar to the w nding
35b. [0288] That is, using the positional relationship
between the rotor 1A and stafdr 3 in 5 the
circunferential direction at a point of tine as a

n{\%ﬁﬁ%r ﬁﬂ)g i aa(i,l'f%%’ Fthd gﬂl?félin% ?Srar glgtd Igﬂgﬁg% thg{ee{h% Slalutugl positional

re ns }9 ﬁlealﬂg%‘?e%(f?b n{a&?ﬁ%g Itﬁ/e o¥%u alrﬁgn? VQRI% is 1ncreased

ase W ndi'n

ach .of. t %%n ; L2 and L3 is dlsposed in a
E‘S’éﬁl LR "degr ees from each other in the

rential directio Fur t the .10 respec

TEF r@ratoa i ghe BPStorL sAtenship BepESh B GRlcE iy pSior 3 in
120 de?rees from each other. Flowing a U phase current
the gircwaTerpryis Hﬁ%"t@gé‘t aﬁamée%ﬂmﬁ 3 3perange phisldg. 4 current phases
each ot her a difference of 180. degrees |

O%ﬂlécft’iﬂiilélgﬁﬁé:h@b 343@\#‘%35@ apdptibsare 180k lent20f 03Q0he60” "and 240,

wi ndi ngs 34a and 34b in opposite phases to each ot her,

- reapRetivelmyivhigh are nat phass deador pbate leg t he wi ndi ngs 35a and

35b in opposite phases to each other achieves 15
(082} atA pair af vandihgsee epthasfghe kiyats Il 1.2t andd Sis alisposed in a position
Is desirable that exciting currents flown to these
shiftexd i18Q Sddpecesi flemwench @her anttse cirtumferéiab ieess thether, the
torque ripple. [0290] Three-phase currents shifted 120

rebpicRtive PRira 0O twitdinga ArehiispRPd @Y @tbRionCsHifi@N 130 degre€s from each
flowm to the wi ndings 33b, 34b and 35b, when wound in

othBle FRASE LUk CUEaR 1 %hd b TOEEH i34Bpand phases to
354, respect ively. 20 [0291] These currents are

ea@ﬁtoﬁl'leﬂqge bYyifina g Edce o 1f8@rd h&le atdl®; flowing a V-phase
frequency and current val ue e varied according to

iR ¥ 'gfe}’ “ﬁrﬁhﬁjgts' 431 %3%@%@ | gpc[»s@tgg&tl sk LR {qBOJth%rAaH&‘sﬂowing a

anti1 -sal I ency, ance IS

Wt ﬁg&ge ctﬁ%entdco é \SNqucﬂ %5%%@ flg;rc{f:t(fa%sel{eo rhaSes?‘to etaﬁlg oﬂ%r achieves

current p ase a OWs an e

ongFatif Rk BetEalin oA 40 TESSERY ( Hold SFSITHG AT raciing curtens

above-nent ] gned current phase, tlh rel uct an e tor
ﬂ(bvglrh Ooté‘eﬁs wgdmngs be sine-wave currents. It 1s to suppress e torque pple

[0290] Three-phase currents shifted 120° from one another can be employed as
currents to be flown to the windings 33b, 34b and 35b, when wound in the opposite
direction to the windings 33a, 34a and 35a, respectively.

[0291] These currents are obtained by an inverter, for example, and the frequency and
current value are varied according to neeessity to drive the motor. |
[0292] The rotor 1A has anti-saliency, and the g-axis inductance Lq is larger than the
d-axis inductance Ld. Therefore, advancing the current phase allows an effective use of
the reluctance torque. By advancing the current phase at an angle exceeding 0° and less

than 45° from the above-mentioned current phase, the reluctance torque can be used in
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63 conbination. Wil e depending on the design of the
g-axi s i nductance Lg and d-axis inductance Ld and

| oadi ng point, the torque can be generally maxim zed
by advancing at = 15 to 30, approximtely. [0293] Since
magnetic fluxes flowto the qggnetic menber 30 and
magnetic nenbers 5 13a and 13b (cf. Figs. 1 to 4)
also in the axial direction, iron |oss increases in

cSinBRlatish e eWhile eFGaG b th@edd BF it R%1si BAuctance Lq and d-axis

Therefore, it is desirable to Use iron dust core.

i%&%%ﬂ]:‘e Elahd Radin i‘%)éﬁr?ethﬁ l’!&ﬁh? %%IE gr} %ene\i%l Ceﬁﬁfﬁ{.ﬁé?lgo A tv%ncing at

ack yoke, magnefi 1 uxes 0 sur S oppos

16he3poLe fankeref the magnets 12a and 12b flow:
constantly, ‘and’'in addition, a magnetic flux that

(PSS PR R BBl B BB i momber

BRI Rl ndo Bl BRo PR R sS4 e fesp s et shects

he enpl.qyed for e neti¢ cares 321 to, 326.

S@W@Fbﬂ% idirectione &ﬂ%@?&% i depiretle i Rsg D stre s

321 to_326 show rounded triangle poles is )

[Q%Z%Lm Yythey o tsovbrate bhivhsarsarviemasaback g okepnagpetic fluxes of the
15. [0296] The substrate 31 of the magnetic nmenber 30
SyriaFeh EPeosad e Hhegemde ifecepwfiiter magheind@eand j1biflow constantly, and in
desirable to be a nagnetic nmenber in order to serve as
additierska yoReeticolux that vamemby ithe cxritng 8@dtert wf3R6 staf@2DAlso flows
Further, a non-nmagnetic nenber may be enpl oyed for the

- thirpugdt ths poagpesc Sikinbers313, arsletind Hpeacferes it33 21ondtsidble to employ

However, making these spacers of iron dust core 20

iremn dudt@dleyto tarnd the sutgart ilc cores 321 to 326 achi eves

t he advantage of being able to be forned integrally.

(202D 8] Obore @y r6€ maytR EipIsyeRER tRlmaABNetR@oPRAR 1Qh 306 0NFurther,
dust core integrally with the first spacers 311, 313,

WaRIRORE cBRAGEKECE He mAdfbticAitedTRONES 856 GRJWESoudddd ttx‘?anlgle poles is
326. [0299] N nth enbodi nent 25 The rotors and notors '

il%@?ﬁ&&}%@m&bm@ﬁﬁgﬂ hYDBhngidEnt s are provi ded

-[0296] The substrate 31 of the magnetic member 30 may be a non-magnetic member,

however, it is desirable to be a magﬁetic member in order to serve as a back yoke for the
magnetic cores 321 1o 326. |

[0297] Further, a non-magnetic member may be employed for the first spacers 311,
313, second spacers 312 and 314. However, making these spacers of iron dust core
similarly to the magnetic cores 321 to 326 achieves the advantage of being able to be
formed integrally.

[0298] Of course, the substrate 31 may be made of iron dust core integrally with the
ﬁrst spacers 311, 313, second spacers 312, 314, and magnetic cores 321 to 326.

[0299] Ninth embodiment

The rotors and motors described in the previous embodiments are provided with
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64 one stator. However, the present invention may

al so be applied to the case where a pair of stators

i nterposing a rotor therebetween are provided as
illustrated in Patent docunments 1 to 4. [0300] Fig.
37 is a perspective viewillustrating the structure of
a rotor G according to 5 a i nth enbodi nent of the
present invention. While being disassenbled along a

oh€5@ick OMHo R 3, BE g:gé%grﬂtg%één{ﬁﬁgir?ag Ao bd Bp1{etQthelGsd Shere a pair

practically stack tation axis center

ek, P (UL D P mens

lqsgvided for the rotor 1A (Figs. 1 to 4) shown in the
first enbodi ment on 10 the opposite side of the

B i e S S RGBS e acontog
bet .h ts 12q, 12h, netic penbers 13 .
a&f}aﬁ%ﬂf@ﬁl%sﬂgfg '3? agesgtﬁg%?@oaf nﬁﬁ@%w&%ﬁs@ ed @g@%ww’ﬂm

sane as_the positional relationship between the .
a¥is GREes 90 kg1 3h thewpinrek is prachirely stagkedoaleng the refatipmexis center
other side surface of the substrate 11. 15 [0302] For
9nstance, the magnets 12a, 12b, mmgnetic nmenbers 13a
and 13b are equal in thickness to one another, and
[@30¢] matheator 12ghasiRdiructreg)mewhich meagpets d 2 32 haand ri@inetic members
equal in thickness to one another. Alternatively, they
13@yndal 3h dve pexyideld fonthe hotok hAgFigsol todeshanatih ére. fifsOSAB]diment on
By providing such rotor 1 Gwith stators respectively
theropbbgteSidéaofahe tagndm et Sb, AAgrktia nidnsbet? b3224d 13B&not appearing
side of the magnets 12g and 12h to constitute a notor,

| iﬂg‘i’f% ayns M he f Sosi@RIAL ralblithhlP HaHRcA! fieIRALKA 9d50N2h, magnetic
ot. S

sides of the substrate 11. Thus, the notor |

. nRAb¥rstBglaRE 15RO chBGidk QLIS ofhe ﬁﬂ%ﬁfﬁeq i9 Hi\%\iﬁ?ﬁne as ;t]hee positional

necessary torque with Iess current. [0304

RO 100,12 P A RIS B e o

iR tcEBf %‘Hgé'tfatel?’lg' 13h, respectively, with the .25
sSu n

Sstrate erpdsed t her ebet ween is illustrated
[(Bﬁﬁf’ For ?&sta%eg,qulle Haggrrlletls ?Zar,] thb,n 1%%51136 1grnlleln¥bers 13a and 13b are equal in

‘thickness to one another, and the magnets 12g, 12h, magnetic members 13g and 13h are

equal in thickness to one another. Alternatively, they may all be equall in thickness to
one aﬁother.

f0303] By providing éuch rotor 1G with stators respectively on the side of the magnets
12a and 12b and the side of the magnets 12g and 12h to constitute a motor, mechanisms
for generating torque are generated on both sides of the substrate 11.  Thus, the motor is

easy to increase the torque, or easy to obtain a necessary torque with less current.

[0304] While the case where the magnets 12a, 12b and magnetic members 13a, 13b are

opposite to the magnets 12g, 12h and magnetic members 13g, 13h, respectively, with the

substrate 11 interposed therebetween is illustrated here, such opposition is not necessarily
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However, thi-s opposition makes it easier to design the
arrangenent of the stators. [0305] O course, it is
al so desirable in terns of obtaining skews that the
opposing relationship be slﬁﬁhtly di spl aced fromthe
di rectly-opposed position. Alternatively, it is 5 not
S . . . d t
LT Ty LR S bR RRORES gy P o BONR ifmagment of the
S@ﬁf?ers 13g and 13h directly opposite to each other in
‘case where rotating fields generated by the pair
ot or

t he

0T 0SBRSBI B e o
i.th t.h G, i .. 10 306]. ..

e e AR A5 epoLotsSRof GRSy, s

ey S Ot e B RS hshd the mes

sane. polarities as the na?nets 12a and 12b, )

128 sip8e prageetic msmbersel dgppskil 3k diteelly gppesite teassh offies in the case
11. That is, when the magnets 12a and 12b exhibit the

wietg ofaatingd figldg ogemeratass b cthe vediy of satorsherayplsdswitk biedwtor 1G
of the substrate 11, it is desirable that the nagnets

inferposad dthe¢@hetyBerdre biot ditestlN guyiositeanal e8clpaltesr with the rotor 1G
respectively, on the opposite side of the substrate

inickpose® B¥r¢beBuedn. opposi tion of magnetic pol es of
opposite polarities with the substrate 11 interposed

[0BD6Y elTairhes fin WRK Edse avHERg (Rt subsfrittX 11 i@ 98adel dfed thapoticl @¥nber to

between the magnets 12a, 12b and magnets 12g, 12h
sdriy adlghbdcReyckbat ik aleGirdble 160 thd@haghbR BbSld #1€ plebetSthe same

inmproved in function as a back yoke for the magnets

pilddties L RhARAHAS 10D End RENSESHediBibly, %?xhtég E‘B%JSI% SidXdreRdSubstrate

a region in the substrate 11 where netic flux

15atHfapie %/h%% ther%gﬁ‘%ﬁ?ba;%gn%gﬁgxhﬁﬂi%gﬁ g{ﬂetagﬁ S{ﬁtﬁ&%&ﬁ)ecﬁvely,

12a, 12b g and ces vari ations

j G . 1 ' f . h
ol BBl oG L ARG PSPSLSBIONS: 1 BB 17 an 124
N RN RN N

' st ing the structure of other rator | '
[Ol.”bjl]u guglt) opgosmon ott magne%c po?es of oppostte p(ﬁar?tles vlv_lith the substrate 11

interposed therebetween makes a magnetic flux less likely to flow between the magnets
12a, 12b and magnets 12¢g, 12h through the substrate 11, so that the substrate 11 is

improved in function as a back yoke for the magnets 12a, 12b and for the magnets 12g,

1Zh.  This extends a region in the substrate 11 where the magnetic flux saturates by

means of magnetic fluxes of the magnets 12a, 12b, 12g and 12h, and reduces variations in
magnetic fluxes flowing from the stators to the substrate 11, so that eddy-current loss
based on the afo_rementioned variations in magnetic fluxes can be reduced.

[0308] Fig. 38 is a perspective view illustrating the structure of another rotor 1H

according to the present embodiment. The rotor 1H has a structure in which the
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25 according to the present enbodi nent. The rotor 1H
has a structure in which the 66 substrate 11 is
omtted fromthe rotor A (Figs. 1 to 4) shown in the
first enbodinment. Since the magnets 12a and 12b have
magnetic poles on their both surfaces, providing the
rotor IHwith stators on i_tsﬁlﬁoth sides all ows
mechani sms for generating torque to be formed on the

stk tteS] ldES ﬁte& %991“38 rBtoggAh glﬁigg alb{o 4)b§1t%t»mt 1Hetp?1 ﬁrst. embodiment,

Structure shown in ween
13b
SR 2 By e AR R b SF&% b kit ot P providing the
A., Th f wh
f5t§‘i ggc%g 38 oYyl Siged NS HhSnati R gb et hing Py to be
3L gﬁheggloyed for the gaps and that the
9 b and magnetic menbers 13a, 13b be
R BRI i B R e

perspective view illustrating another preferable node

' nengthd 28, d2brand TRENsticame e 2, 1 Fe(depigiedias theogaps Bbin Fig. 1) as

and magnetic nmenbers 13a, 13b shown in Fig. 38 are

derstibied With respsich tothet faorl L Re Wheteborkewpemdomting the rotor 1H, it is

positional relationship. The rotor 4 has a cylinder

- depirable thes acwntreagnetindilbing mia¢riabrbesbrapivyéd dor tleogups drsl that the
. inserted here. The 15 cylinder 40 corresponds to the

mggipet2 28 hidbrandnmégrgtic nenalveds pBLVEIH be bhieledrag @t snddar with this
12b and nagnetic nenbers 13a, 13b from magnetically

filimgrrhatenidl Gatefpo ket tharebetwban the rotation shaft is a
magnetic nenber. [0311] The node in which the cylinder

[03Q0PasFig, 39iCk ﬁ%ﬁechﬁe sy Naftrdindhi R Rt MORbde of the rotor

. than the thickhess of nost part of the rotor 4 in th

1radpgh 1'c%1r £%hd B f’sdl2|3.a§2 Péhetié Qne‘ﬂ{lﬁ]rsefjﬁ{h RE P?o gHo%H in Fig. 38

the surfacé is i ustrated ere. Howeve
SR L M R B s L
s el B0 PR35 Br ctnrt, rspt P Oy gﬁ%@t 5 uc%ﬁ%ﬁs}’éfe The
°Y4ﬂlt8er g nge%f@ﬁ»&?@la%?lﬁf 0'&‘553? o DR e daagiets 122, 12b
Practlcalln}/ t he otor His nold as the,
d magnetic miembers 1 a 13b from magnetlc y short circuiting even when the

rotation shaft is a magnetic member.
[0311] The mode in which the cylinder 40 has a thickness in the radial direction larger

than the thickness of most part of ‘the rotor 4 in the radial direction and has a shape

_projecting from the surface is illustrated here. However, the size relationship between

these thicknesses can be designed depending on various conditions.

[0312] Fig. 40 is a perspective view illustrating the structure of a motor including the
rotor 1H énd stators 3A and 3B interposing the rotor from its both sides, which is shown
disassembled in the direction of thickness. Practically, the rotor 1H is molcied as the

rotor 4, for example, and the stators 3A and 3B are each stacked and held keeping the
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3Brhes a magestigrraembgr

25 rotor 4, for exanple, and the stators 3A and 3B are
each stacked and hel d keeping the 67 interposed

di stance to armature between the rotor 1H and stators
3A, 3B. [0313] As the stators 3A and 3B, the stator 3
(Figs. 34 to 36) described in_the eighth enbodi nent
may be enpl oyed. That is, thé’stator 3A has a magneti c
menber 30A in Correspondence to the magneti c menber

l&apoeedvalg@zsﬂce% AafnkB be%eﬁm%nm&dost%&% 33, Wgndi ngs

33a and 33b, a winding 34A In correspondence {0 the

1 1%?' ngs ﬂ%‘ls"i‘at@ﬂgf%xg?.ﬁd 3Baﬂ-% sﬁat\S% ggF&g @@5%6} dgsegited ip the cighth

correspondence

bR e el T b B R Bpger o4

d di d 33b,
' CW?FBP%‘}&%%ZEG Rt lgpftaﬁla 8% 30 S iflRe R Certoanondinee to the

d a n 5B j correspo ence to th
Cﬁiﬁ%’& Sdhn Viadagah Ibsalmspwﬂdepfretor %@dwnﬁmgs Bhe and 34b,
mg%%net 12a, . 12b and magnetjc nenbers 13a and
siding &4 imesrraperdenshiohe srndings Heand 33b SAS’éifFikPﬂS’Bthe stator
each generate torque, so that it is desirable that o
%@Bemwaf:mdemeé@ theamgnstie temblenp),ya winding
t he wi ndi ngs 33A and 33B, w ndings 34A and 34B, and
398 il porepsp@Blancerid ths Binskingsri 3ai and 33 b awirelingd 48 iroegrrebpondence to
with the substrate interposed therebetween. Since the
theagndings 1feandridb]l 2l s hondingl BSB én emrespagieatd o tholvdsdiags 35a and
the both sides, respectively, it is also desirable
3fthat the direction of current to be flow in the -
wi ndi ngs 33A and 33B, the wi ndings 34A and 34B, and
[a3h¢] wiladhe gstoBIH, aRé nafpBeld €l JaN 10b rha ' midREE h&hdré QBa and 13b
[0315] OF course, their displacements fromthe mrror

cdr¥BER: 4 Bledidn®fh IrSwhIch A stRed Eﬁ%@ 3B2e91cg %%ﬁé}é‘te rf@ﬂqh@ Iso that it is
in terms of obtaining skews. [0 Fig

d&%@l@mw@sw %a ot st @&g Y &d&%li?%aﬁgfu%ﬁ'f ﬂfevw\%ﬁlﬁh@%m and

rotor according to the preset g

iﬁl il 5338 $4h alon &ﬁd!i}?%s ag@%ﬁ%e S0 Iyl relation,

e rot g 'S prd ong et ot
rotor has a cture
(i Rl Mot Morfifuget ity i el R S 120 show
different magnetic poles on the both 51des, respectively, it is also desirable that the

direction of current to be flown in the windings 33A and 33B, the windings 34A and 34B,

“and the windings 35A and 35B be in mirror image relation.

[0315]  Of course, their displacements from the mirror image .relation is also a desirable
design matter in terms of obtaining skews,

[0316] Fig. 41 is a perspective view illustrating the structure of another rotor 11
according to the preset embodiment. While being disassembled along the rotation axis
center 90, the rotor 11 is practically stacked along the rotation axis center 90.

[0317] The rotor 11 has a structure in which the rotor 1C (Figs. 12 to 14) shown in the

third embodiment is provided with the magnets 12g, 12h, magnetic members 13g, 13h,
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25 third enbodinent is provided with the magnets 12g,
12h, magnetic nmenbers 13g, 13h, 68 14g and 14h on the
substrate 11 on the opposite side of the nagnets 12a,
12b, magnetic nenbers 13a, 13b, 1l4a and 14b (nmagnetic
menber 13a does not appear ;g Fig. 41). The

positional relationship bet &n the magnets 12g, 12h,
magneti ¢ nenbers 13g, 13h, 14g and 14h on one side

1805ddare of tHeh@bsHRSt | %h%elarplﬁo%l’t& BRle AN ARghdIE 12a 12b, magnetic .
positional relationship 5 between the mag nets 123,

ol TR B iy B . o
p(%sﬁi‘o‘ngﬂ%ﬁtiohglﬁﬁgﬁ e{éﬂ‘?ﬁém%%%é{?gggfﬁl TRSKc &%ﬁber% N8, 13h, 14¢

ness o e sum o

oGRS BRSBTS Ao

b%?% b Fipindth 26 3Bt g eisRu i 1 o dgeand B o fi other side

i ckness of qﬁgnetlc menber 13h, the sum of
FeRifhe sdstigte Hagneti ¢ menber 14g and magnet 12g,
and the sum of thicknesses of magnetic nmenber 14h and

 [Okkgnedon nstanee tha duemeroolaagnsa amembsr dde thndtisksess of magnetic

They may all be equal in thickness to one another.
mpmBarol3bpthel swe pp Juelngsses o magnetic member Weseandmageatd 2a, and the
fromthe both sides to constitute a 15 notor,
sugi of thaekingsseo of hegnaicomen@r 14% and tuagndtilRb,art blosentto be equal to
which is easy to increase the torque can be obtained.
orfeO2ifer] n Simdarint dre Hilckmesamiolf ambynetio mbmbeotlBp, s tHitlmess of
case where the magnets 12a, 12b, nmgnetic nenbers
migetic i@nbei 43h,anél surd f @ickr@ PR D€ thaghetidiBemBaeloSanlidBagnet 12g,
12h and nagnetlc menbers 13g, 13h, 14g and 14h,

and&5® 8Ghi ofahiknéssed bt Hﬁgﬁe@i'tcfiﬂembé}"\ﬁﬂleind Sdedbt 120 are chosen to be
opposition is not necessarily required. [0321] Fig. 42

equl 8 oREERARG! | vr%ey hﬁWall'Helégﬁéi% i Gkde B0 YaLHES . Of

‘anot her rotor actording to the present enbodi nent.

[Og\regrllt :P?g_g{éggq%i@aﬁ%ﬁ %’[F fi; Q0% %tlé]t%r il%rﬂtt%l ﬂtﬂéﬁﬁs to cons‘atute a

e rotor I'S practi Cca

méljp Ilzﬁ{ nth‘é”ﬂ)&)ﬁ %ﬂtlﬁ Orbt%Fr aktgs%f oto? wh?ci Ol %yr g)?n’%cr%ase the

e su TP &
t he

torque canobe obtained.

[0320] In the rotor 11, similarly to the rotor 1G, the case where the magnets 12a, 12b,
magnetic members 13a, 13b, 14a and 14b are opposed to the magnets 12g, 12h. and
magnetic members 13g, 13h, 14g and 14h, respectively, is illustrated, however, such

opposition is not necessarily required.

- {0321] Fig. 42 is a perspective view illustrating the structure of another rotor 1J

according to the present embodiment. While being disassembled along the rotation axis
center 90, the rotor 17 is practically stacked along the rotation axis center 90.

[0322]  The rotor 1J has a structure in which the substrate 11 is omitted from the rotor

1C (Figs. 12 to 14) shown in the third embodiment, and the magnetic members 14g and
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25 1C (Figs. 12 to '14) shown in the third enbodi nent,

and the magnetic nenbers 14g and 69 14h are added.

The magnetic nmenbers 14g and 14h are opposed to the
magnetic nmenbers 14a and 14b with the magnets 12a and

12b i nterposed therebetween, respectively. It is also
desirable to formthe rotor f3 by nol ding by resin or

the like, simlarly to the rotor 4. 5 [0323] For

14 $k2B8&ed. { Mo SHBERLic LHERBAS SERS at l%%@tdﬁgoﬁﬁ"ﬁe]ﬁé magnetic

14a, 14g and magnet 12a, the sum of thicknesses o

n{gﬁ,@, t 118, NBPYL , thb4 nggep 1 ;
thic négg of qﬁggﬁv@? [ gj%ng‘lr?%ggtsl a, ed%\lﬁd¥%1e15{éﬁl)oc§ﬁ%et§§rebemeen’
et i.C. . S t ' u t o .one .
s s TR IR MR, . BE P by L0 e e
on their both surfaces, 10 providing

sirmﬂ%lr'le%i %)‘,epro% ? ; . !
THE™Y ot "W th stators on its opposite sides allows
ani sns for generatin torque to be fornmed on .the
Fﬁ??ﬂ Zfiloﬁé%?tmfﬁégéfmﬁi"é.th‘ epsges 3*’ PagRgic nsmy r%?‘é%q“g and magnet

[llustrating. the structure of another rotor 1K .
128 torsrhef thisknensesnfaeagneticmsatierreldb, 14andanagch i2b, the thickness
di sassenbl ed al ong the rotation axis  center 90, the
of agnetie memberpl3ae and Hie thickpesskeidmagnstig maveber ddktare ghosen to be -
axis center 90. 15 [0326] The rotor 1K has a structure
equgl tgtangtanether.r otor | E (Figs. 24 to 28) shown in the
fifth enmbodiment is provided with the magnets 12g,
[0324], rfAgeethecmageletZn 480 ]12H Shye mmgdetiagoles ion thtiatbeth surfaces,
544 on the substrate 11 on the opposite side of the
proeigingf the t@ar 11R1th stategoeits oppaitd eides Albaws thakhadfehs for generating
~magnetic plate 542 (magnetic nmenbers 13a and | ab do '
toftie ta PP Exmednfth@both S)des. The positional rel ationship
bet ween the nmagnets 12g, 12h, 20 nagnetic nenbers 13g,

(03241, amel PRGOQ pGsRlAtE vRAZ (DAt $hdl Sk agr afthdrN@tor 1K

substra'e 11 is the same as the positional _
acﬁgljdﬁ‘fg' t%r’@% gfésglgtemﬁinﬁéﬁ@ nmﬁ‘l%tb%in%%ﬁsgige%ﬁ)leﬁg{i%ﬁscrotaﬁon axis

enber s b and nagnetic plate 4 on er
oS0 HE Al bARISH LR e LT o rcr 0.
1032 e RETRiEs PR 0 SR e bR Bl iy 228 shown inthe

fifth gl?lggclii(r:ne% Egbf:?rro%ided with the magnets 12g, 12h, magnetic members 13g, 13h,

and magnetic plate 544 on the substrate 11 on the opposite side of the magnets 12a, 12b,

magnetic members 13a, 13b and magnetic plate 542 (magnetic members 13a and 13b do
not appear in Fig. 43). The positional relationship between the magnets 12g, 12h,
magnetic members 13g, 13h, and magnetic plate 542 on one side surface of the substrate
11 is the same as the positional relationship between the magnets 12a, 12b, magnetic
members 13a, 13b and magnetic piate 544 on the other side surface of the substrate 11.

[0327] For instance, the thicknesses of magnets 12a, 12b, magnetic members 13a and
13b are equal to one another, and the thicknesses of magnets 12g, 12h, magnetic members

13g and 13h are equal to one another. Alternatively, they may all be equal in thickness
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25 13g and 13h are equal to one anot her.

Alternatively; they may all be equal in thickness 70
to one another. [0328] The magnetic plate 544 al so has
a simlar structure to the magnetic plate 542, has
the hole 540 and opening slits extending through in
the vicinity of the border betdween each of the
magnets 12g, 12h, nmagnetic nenbers 13g and 13h, and is

] By interposing such rotor 1K betmeen
te a

-nngg%%g§%n them 5 fromthe opposite side of the pray
| [?%%Ilor e e R8s BEEE Sl P b Peghiseplate 542,

2 noi@fr(i 03305@'83 \ﬁﬁtgl?aétreg gﬁ%éﬁgﬁ’ inm‘rillggrgclnligbof the gorder between
tic menbers 13a and 13b are posed to the
e?&g?ﬁ% maggetsi3g. b meggFit membery ]pr?ér?élérls'" hy syl iaounted on them
respectively, is illustrated, however, such opposition
fiogn tOPPﬁ@@é%@a)ﬁhWPrﬁ}ébbl red. [0331] Fig. 44 is a
erspective view illustrating the structure of another
[giﬁ%r By intarposing swel roter tlKebgswesrestatosnibord ithrelath sMks teeconstitute a
bei ng di sassenbl ed along the rotation axis center 90
mator-thg. mdtér whivk is @spto ihbrease the amtjieedd be citaindded al ong
the rotation axis center 90. 15 [0332] The rotor IL
[088€] a Bt theedtor 8Kj similkily ko theaosuw DS, tied @sd Whiee thedageets 12a, 12b,
fromthe rotor IE (Figs. 24 to 28) shown in the tifth

neghetl FRftbersalth bite 18B.GRE bbpofRlafoethedhadrtsadtiedioh Add magnetic
is desirable to formthe rotor 1 L by nolding by resin

lnﬁnﬁel‘be 1B%|‘&d $ipn ﬂeﬁfebﬂvélf’ IshandsehRa, ﬂowe&e@sg’t’ﬂh & s1t10n is not

magnets 12a and 12b have magnetic poles on their

n&gﬁ&@%ﬁﬁ, utBft is, in the case where the magnets 12a
and 1 have pol e faces exhibiting the N pole and S 20

[(g’?éf tﬁ? Qfﬁms' gla%%eé:ﬂgen f_j\rf% 'llﬁﬁra(f{ngt@ﬁg gRed 0? a[r)ll el rotor 1L

ace

AL L o S o

oA Y bl CHU R b A e .
[@agﬂns l}dpeliséitcg 334] sgui’%g# }glsgh@ﬁ ﬁ@ Slaagggéeflllci?to}n?t?esd t%gm the rotor
1E (Figs. 24 to 28) shown in the fifth embodiment, and the magnetic plate 544 is added.
It is desirable to form the rotor 1L by molding by resin or the like, similarly to the rotor 4.
[0333] The magnets 12a and 12b have magnetic poles on their both surfaces. That is,
in the case where the magnets 12a and 12b have pole faces exhibiting .the N pole and S
pole, respectively, on the side of the magnetic plate 542, the magnets 12a and 12b have
pole faces exhibiting the S pole and N pole, respectively, on the side of the magnetic plate
544.  Therefore, providing the rotor 1L with stators on its opposite sides allows
mechanisms for generating torque to be formed on the both sides.

[0334] Of course, shape modifications as shown in Figs. 16 to 19 in the third

- embodiment may be made in the magnetic plates 542 and 544.
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25 enbodi rent nmay be made in the magnetic plates 542
and 544. 71 [0335] Fig. 45 is a perspective view
illustrating the structure of another rotor 1M
according to the present enbodi ment. While being

di sassenbl ed along the rotation axis center 90 in
Fig. 45, the rotor 1 Mis pradtically stacked al ong
the rotation axis center 90. [0336] The rotor 1M has

(BT oF 8 iy PREERa DGRy Bk RliRe e 1ol b fnethE otor 1
mbodi ,_and ' 545, i ded, T o
ofiRae fe tsirafss b Tagesy <P Gridk BiseseRBER Slans Bgpmtation axis

t ype .he netic plate 541. [0337] Slits provided

CP%‘EY ?@ Ftﬁ%[g“ég?hgeotﬁri SpEastig ﬂ?‘%‘ﬁgé@&gtﬂ&)@ Bisiesaxisgenter 90.
he.slits 55a_ _and 55b of the magnetic plate 541.

[ vefhe {oﬁrgyl M{ﬁ?s p &trgtags|ip oduck ‘%gﬁpl@qﬁ]@te 11 is omitted from the rotor

directlg-og osed position in terns of reducing the

1oddgsngl to g}w@pwarmtthﬁefqurnheamtmhxp@as@qd Sinagecticidate 545 is added.

magnets 12a and 12b have magnetic poles on their both

| Thenfagoeiis, platp 56§ heli mgfruchee o6 tlorost Mewiinh tyyteas diresmagneitit plate 541.

opposi te sides allows nechanisns for generating

[@3317¢ u eSlite pyeided forthe omagnbiic phiteh545 ae disph@&d38loppbse to the slits 55a
course, shape nodifications as shown in Figs. 16 to 19

and 35beof hhe ehaghatdio dlaeni4 InayHbeeverdehdyn nidye beedifisthded from the
plates 541 and 545. Further, the nagnets 12a 15 and
dit2dlyrappohid goeitioR o toing gfﬂﬂdh&ing}fheacdg'gﬁ%‘tbi 668, JFABNRke. @S
described in the fourth enbodi nent. 034?0] -The

[08B8] et SificePtRl Bprbl 120 dnPA5b Hafe MR onBES ?)%%@ rdnl deir both surfaces,
required to be of conpletely the sane type to eac

pRIVIER tfi’é*'trot??yll\ﬁeg?& %%ﬁgs?topt he (ﬁ%’gﬁtet XREs aeﬁfgws mechanisms for

di fferent om e fort pur pose o
' ' ' ' . th t 1M th
oGP BT DEAR PO 1ARGaRE e rotor M or the
g R S S e I T T S

RGBS BORL T LY TSR 3 B 12

t nih enbodi nment. of tt]e' resent invention. This can be
argﬁ.& IZ))’/'I?& be foymed integrally by a ring-like magnet, as described in the fourth

embodiment.
[0340] The magnetic plates 541 and 545 are not necessarily required to be of
completely the same type to each other, but may be of almost the same type and different
from each other for the purpose of distinguishing froﬁt and rear of the rotor IM, or the
like. Further, they may be of almost the same type to a degree that similar effects can be
obtained even with slight differences in shape.
[0341] Tenth embodiment

Fig. 46 is a perspective view illustrating a method of manufacturing a rotor
according to a tenth embodiment of the present invention. This can be employed as a

method of manufacturing the rotor 1E shown in Fig. 24. Fig. 47 is a sectional view of
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25 nmet hod of manufacturing the rotor 1E shown in Fig.
24. Fig. 47 is a sectional viewof 72 the rotor |IE
when manuf actured according to the present enbodi nment,
and shows a cross section in the sane position as the
sectional view shown in Fig. 25. [0342] In the present
embodi ment, the substrate 117¢s provided with recesses
1lla and IIb wi thin which the nagnetlc nenbers 13a

t}@qgto}:f$ Heh 1{1%11.&&%@& gc%&i mé%%er i p? thteei%l%odi{ﬁt nshows a Cross
d,. h

Secﬁé’ﬁré %Em%%a%ﬁ‘f %Pas[""%%a%fw@aefhevg A e Fnen vi owed

[@2% pdn e st oI %SL@%%%WI_&E."%@M%%@ ‘Teffates 11a and

ane, material as the, magnetic rs 13a and _13b in
> st Wi chils @%ﬁ@l%ﬁﬁ’ﬁ@??%l%ﬁ%r@b Haingthg dimstian @long the
10 extended along the rotation axis in a region having
rofatignediat: ericRe thel magretict membemsel 3 dab apfl suhdratmdhetmnceasily be
pl ate 542. Wien the magnetic nenbers 13a and 13b are

aligngd apfl bethstan eggibyebe ¢anpledecesses 11 a and 11b will be

filled with iron dust core. [0344] The substrate 11

[(3¢Bler Sudhestruchuee, atdenedevestt dnothe dasie gf tha semipnall iew skowmibeFig. 25,
of ~dust core. However, it is desirable that the

canubs graapel that ahé enbithan 11 He mbdey of menkadd ethterddd dsehe ORagnetic
be formed by stacking steel sheets perpendicular to

mbiBer O3t 4 13K iif . a bbsilién G@frd WY ehalpAetRMRIcBIbefiU$3a GAI €3b are
in the above-nentioned regi on since the nagnetic

exlrd¥@ Slonk M RRIIN s ieredidnSiedvira PRdakhRined %ntgblefrom the side
rotation axis and in the direction inclined thereto

ofahé nfBndtRep19fe R haigy thi ni ngt?éfn%ﬁil%l% 159 aﬁﬂﬁl?)ﬁ)ére made of dust

stackéd steel sheets In ter of optimzin

co‘?@gﬁbexteb&s% 3l qub%ﬂ %é tﬁﬁgd c{%t Rist g‘djgc e nost

netic uxes Iow

[09’?@52%?%%%?*?%{%%?1 IS H‘Patﬁh%fE?verwsn%%eﬂa?%fP% Fray 4ifq by made of
ot 85" WRkEe SO 2o 8 sl oY ot it fhove-mentionca

characteri tlcs in. the |rect|on perp ndlcular to the )

regigh s Sglcgmg %i tﬁd?? arclof thgxrogrion &gs. It is
errreablllty and iron | oss. y magnetic fluxes

deﬁlﬁahl\m e ppley Gushpereiia the a&owwi%ﬁdtrp@% sioee e magagtic fluxes

in the stator
flow both in the direction parallel to the rotatlon axis and in the direction inclined thereto,

and on the other hand, it is desirable to employ stacked steel sheets in terms of optimizing
the magnetic characteristics of the rotor since most magnetic fluxes flow in the direction

perpendicular to the rotation axis out of the above-mentioned region.

.[0345]  The structure in which stacked steel sheets, particularly, electromagnetic steel

sheets are stacked is superior in magnetic characteristics in the direction perpendicular to
the rotation axis, e.g., saturation magnetic flux density, permeability and iron loss. And,
many magnetic fluxes in which the magnetic flux based on the current flown in the stator

is superimposed on the magnetic fluxes of the permanent magnets need to flow in the
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25 is superinposed on the magnetic fluxes of the

per manent magnets need to flowin the 73 substrate
11. Therefore, the substrate 11 can be reduced in

t hi ckness by enpl oying stacked steel sheets for the
substrate 11. [0346] Further, it is also desirable to
enpl oy stacked steel sheets i’d terns of strength

since there are many cases where the substrate 11 fits

sﬁtﬁtrgtj%el lr.ofl'l\;l'f 8&( Stt}?ef bséatL 01%435111 9{9 IE&}E:F&) t1H e[hlcmg b)) Qmploymg

€ case or IS a permanen

| uxes of pernmanent nagnets
m%@%ﬂﬁ#ePﬂlﬁgﬁgnﬁa%ﬂghﬂfglparticuIarIy by neans of
tiQn.o he r ot or st ¢
[@%ﬁ iRt RoUEs IS e S peplrsiueihet Bikel s s*%esw ipyfgrms of strength
rial of the ne | ate 542. [0348] 48 is
st Bete o 1y Fa &%&m% brwecead T the eotgt %éft t he
resent 10 enbodi ment, and shows a cross section in
[CE’H@] pden thegriberdand db dhecrany wheretheyetorss a pagnappnt mpgnetyariations
.Substrate 11, the recesses 1la and 11 b are both
it Hpgeih Tspee peamenenhmagagihessil in mandbersondes panbuialy by means
extend through the substrate 11 at the through hol es
of mwtation afithevitdon Dust corg hehiegradbat ¢ddy-cariest logt istthérsfore desirable
time, it is desirable to enploy dust core for the
ﬁmﬂgnnmkﬁﬂxﬂﬁhbmmgﬁﬁﬁphmd5$1acked steel sheets for the
substrate 11 for simlar reasons as described 15
[0BuB) e Fift 48sisdesdetibdnab vidvatshohéndrago@el endtkfiddeios dB8he present
and 13b be integral with nagnetic nenbers 54d and 54f

erfbodiMentTBAd SHdviis IBEREIecBRinMhk GBsiEON RbrrépendBY RS FI&. 25 and 47.
menber s 13a and 13b. This is because press fitting of

Int A8 sUBAAGL i € MBTERLSs 138 A8 113Re ibBlOmL HB&E %ﬁ@ $he magnetlc

(or through hol'es) 11 a and 11 b facilitates assenb

mBhb n‘%)lg ?35 %&’5315' %E&gi tfl}.E)g.\lgr k¢ eﬂ%&ﬂr&g ﬁg%%gleﬁiét%gg@&@§ Ly diﬁe direction
al&%thg%gta{lgé é%]s R‘teﬂnseﬁ g%e eaucrglﬁr ]E ﬁ duht F%Eﬁ'e magnetic

be" a

mcel;ighegra%@?n hSiEfli{%(a_- g’l htie)‘tg 5?{311& @Bs rgﬁegll f}fg)ﬂmfa%g%aé?ns as described
R NN R S——

" members 54d and 54f of the magnetic member 542 which cover the magnetic members

13aand 13b. This is because press fitting of the magnetic members 13a and 13b into the
recesses (or through holes) 11a and 11b facilitates assembly of the rotor using the
magnetic plate 542, magnetic members 13a, 13b, substrate 11, and magnets 12a and 12b.
[0349]  The technique according to the present embodiment may be applied not dnly to
the rotor 1E but also the rotors 1A (Fig. 1), 1C (Fig. 12), 1G (Fig. 37), 11 (Fig. 41) and 1K
(Fig. 43).
[0350] Eleventh embodiment

Fig. 49 is a perspective view illustrating a method of manufacturing a rotor

according to an eleventh embodiment of the present invention. This can be employed as
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25 according to an el eventh enbodi nent of the present

i nvention. This can be enployed as 74 a nethod of
manufacturing the rotor I E shown in Fig. 24. Fig. 50
is a sectional view of the rotor 1E when manuf act ured
according to the present enbodi nent, and shows a cross
section in the sane position #s the sectional view
shown in Fig. 25. [0351] In the present enbodi ment,

etic nenbe s 54d 54f, of the gnet.i c
ap‘?qulgﬁl gﬁﬁlawﬁa‘&mm&% rmt"ﬁé%n‘gﬁﬁ@tlp% e P 304 Sertipny view of
g&ed W t esses. 57a . and 57b on the side of
ﬁ‘a’% PR M3 PEsOTdiE 19 3he Pigse eRbRAImaRt iard shows a cross
nagnetlc menber s 13a and_13b fit in the direction
sgptinngn ithiesamsingsitign antbesectipgahviewrbowadn Eig 85. menber s
13a, 13b and magnetic plate 542 can easily be al i gned,
[ah%] bolmtheaesertsintBpdiyaentcibg phagetia mepidesA4d rind 54f of the magnetic
‘magnetic plate 542 may be made of dust core along with
pldte Séghathi coventberbegsetit3dacrabers 13 and 134 hatpradde] witheecesses 57a
border between the magnetic nenbers 13a, 13b and
an@ gbtancthp saleef3UHE naphatesmembprsolfacind b0 withéxd whivdit the magnetic

they fit ideally. [0353] Fig. 51 is a sectional view
- nehirn §30 afd BB ific dh iendeéctiohl dogediongioh ,axand TheAOWS magnetic

a cross section in the position corresponding to Figs.

nZnttne 154).13b And RRgABMSTheC5421En a1 be 4B Bﬁ’(ﬁboth can easily be

substrate 11, the recesses 57a and 57b are
chpyiedgh holes and the magnetic nenbers 13a and 13b
ext end through t he nagnetic pl ate 542 at the through

[(5‘3@2 S Eﬁ%?rihgg?dcr ?l% 5’1{% Ha@Nek gne g ro‘ft t.e?é}e a L Otgatg ]magnetic
| h b

P 2 L P el 1.1

1 20. 13 542,

e T S o T

y .be applied

rdj.n Q the ent enpbodi nent
-[@% %lggéliés rao%ee onk iy SAPERE; b MOdH IR 0d 1 Mnﬁroghmem and

43 and 1%?& . [0356] Twe] fth_enbodi ment Fig.
ﬁ%cré’si) %&th\?éw%ﬂewcptmwé%.tﬂglﬁ Arendd0 of In'the magnetic
manuf acturing a rotor
plate 542 on the substrate 11, the recesses 57a and 57b are both through holes, and the
magnetic members 13a and 13b extend through the magnetic plate 542 at the through
holes in the direction along the rotation axis.
[0354] It is desirable that the magnetic members 13a and 13b be integral with the
substrate 11. This is because it facilitates assembly of the rotor using the substrate 11,

magnetic members 13a, 13b, magnetic plate 542, and magnets 12a and 12b.

[0355] The technique according to the present embodiment may be applied not only to

“the rotor 1E but also to the rotors 1K (Fig. 43) and 1L (Fig. 44).

[0356] Twelfth embodiment
Fig. 52 is a perspective view illustrating a method of manufacturing a rotor

according to a twelfth embodiment of the present invention. This can be employed as a
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25 according to a twelfth enbodi nent of the present

i nvention. This can be enployed as a 75 nethod of
manufacturing the rotor E showm in Fig. 24. Fig. 53
is a sectional view of the rotor |E when nmanufactured
according to the present embodi nent, and shows a cross
section in the same position’ds the sectional view
~shown in Fig. 26. [0357] In the present enbodi nent,

OB T P IPLAF PIHcbon v o

B S Rt el AL -

ﬁrﬁ@ﬁ,m I lé’n 155 Bttt R e 502 can

R R S G B S0 e i

magnet i late in thls manner. 10 may be applied not
Pl?ﬁff v+ itCEéOV%& the magnﬁtétualagé 128 affhﬁromeé vath pecpgspgyd7c and 57d
22& IF1 (Fig. 30) . 43), 1L (Fig. 44) and 1M
op ftheyside g the [1%5191}5 1;2;1@110151, b,| mt@np@pglpﬂ@tmmem and 12b fit in the
illustrating another nmethod of manufacturing the
direation sengothdirntgtivn axbsi s Themobie meagnetsFliZg, 185 and megnetic plate 542
sectional view of the rotor 1E when manufactured
cacesilybagligneds duidsbotho cirf éasdy beooupded shows ‘a cross
section in the sane 15 position as the sectional view
[E58wn The teclghiqitbof ¢bBkiding the tfdghenudithid faghalr, plhtedn this manner
substrate 11 is provided with recesses |2aQ and | 2bQ

mély thaiapp Nl 61 ohhietonhe Retbs 1B Bat albsl oL@ rbioks 11N (ftiBe29), 1F1 (Flg 30),

dlrectlon along the rotation axis. Then, the magnet

12850, 332D SANOSHA lqpan easily be al i gned, and
% lg ca)ﬁ eglgi% y%be coSIFJl%ed53 20 [0361] The technique

[{sgggﬁ ggqg.g%mygbée bé&s p%@ gtv?ew nhfsffguﬁg%%%aﬁnah@& ?%lr_%ﬂl%ﬂ&tﬁring the

not on to the rotor

ro?%f’gccg%tigﬁlﬁst %&Bodx%&{ q:’i%l%ﬁlzls ogall\;{ig‘%/r_ofjtﬁe inr 1E when

R T

h Ccr ection in the same
P?fé%‘?nt?s i R RS Shown

[0360] Inthis modification, the substrate 11 is provided with recesses 12aQ and 12bQ,

within which the magnets 12a and 12b fit in the direction along the rotation axis. Then,
the magnets 12a, 12b and substrate 11 can easily be aligned, and both can easily be
coupled. |

[0361] The technique of embedding the magnets in the magnetic plate in this manner

may be applied not only to the rotor 1E but also to the rotors 1A (Fig. 1), 1C (Fig. 12), IF

(Fig. 29), IF1 (Fig. 30), 1G (Fig. 37), I (Fig. 41) and 1K (Fig. 43).

[0362] Fig. 56 is a sectional view showing another modification of the present
embodiment, and shows a cross section in the same position as the sectional view shown

in Fig. 26. A structure in which the recesses 57c, 57d, recesses 12aQ and 12bQ are all
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"~ between the yoke side of the

““thicknesses 't

- magpetelmend hilflowsde

25 in Fig. 26. A structure in which the recesses 57c,
57d, recesses |2aQ and 12bQ are all 76 provided is
shown, and the magnets 12a and 12b are enbedded in the
magnetic plate 542 and substrate 11 with thicknesses
tl and t2, respectively. Intrﬁgu0|ng di stance t3
gnetic plate 542 and
the magnetic plate 542 side of the substrate 11, the

pEdvided Re g val, aﬁ@ ﬁléﬁsgﬁisslzl%id%g ailezglnbe?idg% g'é?ﬂé%ag}xeﬁ(ﬂ@ate 542

and dlstance t3

AR 2 el pe&% gen AP litce
baWREL t}%k%JSmaengf ﬂgg{%%t? fll %ﬁln n‘r{lag?l?t?{ hlgte 542 side of the

circurti'ng manner

P S A f“a@{h%m%gﬂz%%m [y

'mﬁ§$ @% e thickness of the 10 magnets 12a and 12b to

$than the sumof twice the i nt er posed di stance

ure nd thi cknesses tl, t2. [0364] O course
(303 1o b s A0S 1415 SHBLG MR HHERtisciWe AneNed by cach of the
substrate 11 and nagnetlc pl ate 542 be not |ess than
viFes tthh sebstrateat lnandumegieticrpdate 542 in a short
limted to the present enbodi nent, but applies
clgquitinigampyner ovithout oi¢réinkisgivath therstagor. 13n Athéf wioodsaftl yrder to flow
saying, it is desirable that the distance between the
thaagppmtiic fipk atffesti®AP tatic stidd i & deshghlettb alenigniike thiGdikss of the
and 545) interposing the nagnets 12a and 12b be not
mhgess 1 2ahmd 12bit6 @ot es thi thepasesf i the OferbOsed(dMAANEE € armature
like the rotors IL (Fig. 44) and IM (Fig. 45) [0365]

anfithicke®pdsit] gxbodi ment 20 Fig. 57 is a perspective view
iIIustrating a nethod of manufacturing a rotor

[0364]0T ENE I, ahd RictitALALE SRPAH BRMncOTbetiin I%@%ﬁﬂétrate 11 and

invention. Fig. 58 is a sectional view of the rotor

madnelB P18 04497 64 nBE ?6%5 hOrkile (hE fuﬂ‘pl%ﬁgé?it gﬁ{é@\ﬁéj td"eRhature is not

corresponding to the position o

| Ixrﬂ_%gtf rtd %é %Ees\éH E%%Sdl%ﬂ? B n%pth@g(' }gllgrgr g{ WL ofh]eg (jan%bodlments

as an exa

A@&lﬁgr[aﬂgros"a? nﬁ IJE'?‘S &esn%ble ]ﬂ)ldt the d{s{:ange béltw)eén {he magnetic plates 542 and

544 (or magnetic members 541 and 545) interposing the magnets 12a and 12b be not less
than twice the interposed distance to armature, like the rotors 1L (Fig. 44) and 1M (Fig,
45)
[-0365]‘ Thirteenth embodiment

Fig. 57 is a perspective view illustrating a method of manufacturing a rotor
according to-a thirteenth embodiment of the present invention.  Fig. 58 is a sectional
view of the rotor 1E manufactured according to the present embodiment corresponding to
the position of Fig. 26. While description will be made here taking the rotor 1E shown
in Fig. 24 as an examiale, it may be applied to other rotors 1A (Fig. 1), 1C (Fig. 12), 1F

(Fig. 29), 1F1 (Fig. 30), 1G (Fig. 37), 11 (Fig. 41) and 1K (Fig. 43).
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25 (Fig. 29), 1F1 (Fig. 30), 1G (Fig. 37), 11 (Fig.

41) and 1K (Fig. 43). 77 [0366] R dges 1lla and 111 b
comng into contact with the nagnets 12a and 12b from
their outer peripheral side are provided on the
substrate 11. The ridges 11la and 111b facilitates

al i gnment of the magnets 12a 7dnd 12b, and stop the
nagnets 12a and 12b agalnst the centrifugal force

R S T R
o
w e R P e
11. T I
T Bt B o LS B B

Vi.ew | I lustrating anaot her. net hod of manufacturin

- aggpgiheceaBiyes dorce Prodpecddnirmaannts 133 apd 188 tygo lon bf the rotor.

sectional view corres ondlngﬁto the 10 position of
[§364) 28idzwm |28, désoriie Mo LB lcomingriaechrEad widkihegmagnets 12

the rotor |E shown in Fig. 24 as an exanple, it may be

- arch p2h the girourhigrential direstibiFmaihg. prodiled o the(sEbgrateD)., They also

1K (Fig. 43), 1L (Fig. 44) and 1M (Fig. 45). [0369]

‘ﬁﬁdﬂgeahg@aaﬁmdﬂﬁﬁhmynmﬂﬁgandﬂ@bcontact with the

magnets 12a and 12b from their outer peripheral side
[(B68] prEigi Sedh opekpeiinaghet Ikisphtiigearitr nldikod bligesufd&aring the
and 15 58b facilitate alignnment of the nagnets 12a

radidackdiling@ el 116§ embbiighefR I ITRE S6( 202 %e@tlohabvwb&gsp&ﬁtﬁng to the
centrifugal force produced in the nagnets 12a and 12b

pONtidPbAFIZON6 Of WiHIR delrPhion WiflHeOhadd H&@Staléggatﬂeoroﬁﬂdm shown in

comng into contact with the magnets 12a and 12b 1 n

PSS LT LSRN LRI, B gL o) 1R 50, 1%
a§%§¥‘1 Qﬁﬁé inceﬁgxfégenfghéoﬁrégegt1HSIgeSIrable
e S e T
TS e B T A B Bt
s et BaliERumh T FAgH 472 58 AR a5t graamstsy | 2avind 120
agia?gs?thtehceent?ltﬁ?gta? E‘orce produced in the magnets 12a and 12b by rotation of the rotor.
[0370] Ridges 5%a to 59d coming into contact with the magnets 12a and 12b in the
circumferential direction may be provided on the magnetic plate 542. They also
facilitate alignment of the magnets 12a and 12b.

[0371] It is desirable that the distance between the ridges 111a, 111b, 112a, 112b, 113a,
113b and magnetic plate 542, and the distance between the ridges 58a, 58b, 59a to 59d
and substrate 11 not less than twice the interposed distance to .armature, similariy to the

aforementioned distance t3. This is to make the magnetic fluxes generated from the

magnets 12a and 12b easier to flow into the stator.

| [0372] However, the above-mentioned distances may be less than twice the interposed
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25 [0372] However, the above-nentioned di stances may
be I ess than twice the interposed 78 distance to
armature, provided that width and | ength in which
these ridges are provided are short. This is because
these ridges are easy to becone nmagnetically
saturated, and have degraded® unction as the paths of
magneti c f1 uxes. [0373] The presence of the magnetic

divedrRe “[(? aﬁ?@”& ﬁrreqn?ﬂgd II-E v?/er{@g‘%ﬂ %gﬁ&@%ﬁ%&ﬁ 8 %dg?s dz’are provided

prese ar e rOV

P oRd AR WL Blestilied € el ?Poﬁéc%%}% %ﬁ%*e?s%lm saturated, and
F h t

i dgeieq SRl gy B0 A o rBigea Fthe magnet i oo

i.s desiraple that the gnet i

' 13 d b, i
f@ﬁeﬂ? o' T Piaragnol ﬁ@é@%@erlg MGy rﬂ?@% lyibeis gt t fadhpepseble in the

13a and 13b froma sim]ar point of_ view 10 [037

4]
- Preseitcathedimeih Jdp ey whep tHgy g PVt siaking \ﬂaﬁm ingggral with the

illustrating the structure of the magnetic plate 542
sgstrgle bhps gysableoin termetdfr casies aserilyy 18 refrotnrt eEnither, when a
enbodi nent of the present invention. Wile

- nigsdid plafectoveiing theemagiies b2 end 4Rb ngprovialed ooy with the magne‘uc

shown in Fig. 24 as an exanple, it may be applied to

- nentbers Yatand 4 3b,0¢ (sFegirat?®Ihat the rhdgingtic ), belfbhed Hteprally with the

30), 1K (Fig. 43), 15 1L (Fig. 44) and 1M (Fig. 45).
nfa@ietie] mdhbersddaid I3bidtah @ shddari pie@fipiesed of magnetic
pl at e conponents 542a and 542b divided in a position

gmhe]e Fdietepsth embagiasenef the magnets 12a and 12b (ef
Fig. 24, for exanple) are provided as viewed al ong

- the ropigt §0R oAk %eéﬂlveewew' iluftadifg YheEWuctdrO bt tﬂeﬁﬁxﬁeﬁ@plme 542

t he p03|t|on of division is the p03|t|on

t%slgla‘r)ér’%ﬂé%lf)ﬁebd: foBa rédidr a(%grc{uQ%’Z)GA fola&]fé%ntﬁ h oa D OFhE lpkééent invention.

press pressure can OMEF as

: \\gﬂf@%@&gﬁ%}}%ﬁtbe% d%%cerf ﬁ?{ﬁmsgst%fé rlg't:f 5 sh(p»%? ?n ﬁlgz 24 as an example,

e magnetic pl a

TR e % e ERSRGE Briz 38, 3 thise 29 aBL ble X Ta(Fie. 43
1ﬂz%g?LhaangPﬁﬁg ia and 13b is not indispensable in

[0375] The magnetic plate 542 is composed of magnetic plate components 542a and
542b divided in a position where the pole faces ‘of the magnets 12a and 12b (cf. Fig. 24,
for example) are provided as viewed along the rotation axis-(i.c., in plan view). For
instance, the position of division is the position XXVI-XXVI shown in Fig. 24. |

[0376] Dust core is generally formed, but press pressure can be made lower as a -

compressed portion decreases in area. There'fore, dividing the magnetic plate 542 into

small-size magnetic plate components 542a and 542b facilitates manufacture by dust

core.
[0377] The presence of the magnetic members 13a and 13b is not indispensable in the

present embodiment. However, when they are provided, making them integral with the
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25 present enbodi nent. However, when they are

provi ded, making themintegral with the 79 magnetic
plate 542 is desirable in terns of facilitating

al i gnnent of the magnetic plate conponents 542a and
542b and assenbly of the rotor. [0378] As shown in
Fig. 62, the magnetic plate c@nponents 542a and 542b
may be adjacent to each other |eaving gaps. The gaps

B e PR B P Al D i

magnet i c_ resi ce of t S between the stator and
CP%‘E?J?C,mSt Hed %E%ngeénrﬁﬁ %iﬁﬁ 18Wrsyuppl ement al

ves for shortening the cycle of coggi ng torque.
78 coé SheR &7 Gige 6% tl%%@ﬁ@b%ﬁwrréla@c@mporle@?%ﬁkaw Ré&gb may be
t he magnetic plate conponents 542a and 542b nmay have )
adjeeqnd 1o paghhether leaving cans. t Adiecgape ¥ o dit moseeﬁy tethei gafor side.
w th respect to the direction along the rotation axis.
Stge thecoge@giterque fregenprally igorereted ly yhvgliong in megedtintresistance of the
where the magnetic plate conponents 542a and 542b
ghpsvbatgedrhibe staspsarar mtadjtecgps stye each-atled supplémensdl epsoves for
of the adjacent nmagnetic plate conponents 542a and

- shothingrike ejiachigeing temoab oThecogghndordusdstherbe paiuced.

formrecesses which cone into contact on the side - :

[08701 e FittheflRl BlabRetivRiiite combdaerd U 2alaid RINE ridyReve €ps on their
and open on the opposite side (the stator side). In

edifts Sn RAScubR@erdifl ERBE1IAOWHP FAPEt G thedi®etifEalbBE B8 ation axis.
as described above. Further, the magnetic plate

Fﬁ WOReNb&spbade NGy HARNERe st URERCTe g'g%é’rﬁﬁ% ﬁt)zl:ﬂ@ components

ere the magnets 12a and 12b are provi

sRE Md 54 flfle?v‘}ﬁr%ﬁfe 1&3%% f{}% ﬁg_%?ergtgne%{ch %tﬁelru XPhe Etggsg%nf ][(;h% adjacent

magnets 12a a course, the ma

oD TPl SIS 5 SRR ISR, 52 s s

ARG B RS R ] T B s 13

onposed. of gnetic | at e conponents straqng. [0381]
1o ROV idaeh PSR U SPROSRROWT (IR ctater Teelt fbieode, the
that the angle at which a magnet extends to_ be i
cogging torque.can also be reduced as described above. Further, the magnetic plate
components 542a and 542b are in contact on the side where the magnets 12a and 12b are
provided, which permits effective use of the magnetic fluxes form the magnets 12a and

12b.

[0380] -Of course, the magnetic plate 542 may be formed with steps engaging with each

‘other as shown in Fig. 64 without forming such recesses. Such engagement of steps is

desirable in terms of making the structure of the magnetic plate composed of magnetic
plate components strong.
[0381] Various modifications

It is known that it is desirable that the angle at which a magnet extends to be

widened in the circumferential direction fall within the range of {(120+£ 20)/P} degrees,
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th SQtaHeT phaft may ol beyptrqng

25 wdened in the circunferential direction fal

w thin the range of {(12020)/P} degrees, 80 assum ng

the pole pair nunber to be P. It is therefore

desirable in the rotors 1A to 1E, for exanple, that

the angle at which the magnets 12a and 12b are w dened
inthe circunferential dired®ion fall within the

range of (12020) degrees. Further, in the .rotors IF

a%%lri]rll Féa’eflﬁ)ie i)%r %I%%)é{?tglb% Ftwhgi#tetgggeﬁcpr? lﬁlgsi%%levﬁl tﬁg r(t)tgres 1A to 1E,
circunferential directian fall wthipn the rapge of (60 .
f(iroixagg)é?,e@% they gadls oWlb‘Elé ﬁtmfiﬂ’i’@tsn&fn agd (ﬁpl g e¥idened in the
fromshart circuifing through the rotation shaft _in )
CFﬂEﬂ%{P@Bﬁ% dirgction lsVithin) e rangs 6RO+ 2 dagseesp Further, in the
(Figs, 1, 5, 12, etc.), provide the cylinder 40 (Fig.

rejors i aedrFdy it le fiag the ewgle faprwhitte theomagnasn 12¢ to 12f are
shaft, as described above. L0383] To earn the

videped Hribe sorwmEpanial digection fHbwihin tB2rangonf (GG idegrees.
bosses may be 10 provided on the inner periphery of

[@388] shBd prelventethd Maghetichwss st ahart titcuitmgythrovph the rdi2tion shaft
etc.), the rotation shaft may be inserted into the
irsthatdtoh df is didirabid to privddbtheses GIWREPOsRA 2, etc.), provide the cylinder
t herebetween. [0384] It is not always required to

4@ Ryl 398 ot bepiyaion-thadnetid Qeélfot the rb@tiON shafiQhs dREHRUCHDove.
the rotation shaft may only be strongly coupled in the

| [1383] t ITNefh thd@s@hf dorlSpondid i3aHd ?aplélcﬂlm-ﬁggﬂéﬁt:%osses may be

contact with the magnets and magnelic nenbers:

PENTEDGh o LabhE0 1B Rl 10 TS LOLLCR i 1.5,

magneti c bear
: y : ¢ : _
eSO SRR P b R b nd DBSTEAOLR e e mcrose

invention is not limted thereto. It is

' thfe]%gr e1£ ore under st ood t hat numerous nodi fications not

' strate an be deyised w thoyt . 2 arting from,
P AS AL BsRDe e FER 14 BiRvide 18 ottt AT bt (Rinstance,
.G, 10y 1E 1F, 1G f.H; 11;.1J; 1K; 1L; 1M .
b0 @t the pesigon e the shafidole without
120b; 12a, 12b; 12a, 12b; 12a, 12b; 12c '
coming into contact with the magnets and magnetic members. Further, the rotation shaft

- may be omitted like a magnetic bearing.

[0385] While the invention has been shown and described in detail, the foregoing
description is in all aspects illustrative and the present invention is not limited thereto. It
is therefore understood that numerous modifications not illustrated can be devised without

departing from the scope of the invention.
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5to 12f, 12a, 12b, 12g, 12h; 12a, 12b; 12a, 12b, 12q,
12h; 12a, 12b; 12a, 12b, 129, 12h; 12a, 12b; 12a,
12b), each having a pole face, disposed annularly with
pol arities being symetric around a predeterm ned
axis; and a plurality of magnetic nenbers (13a, 13b;
130a, 130b; 13a, 13b, 14a, 1443; 54a, 54b; 13a, 13b,
54c to 54f, 54g to 54j; 13a, 13b, 13g, 13h; 13a, 13b;
13a, 13b, 13g, 13h, 10 14g%Jﬁ4 14g, 14h; 13a, 13b
l4a, 14b, 149, 14h; 13a, 13Mb; , 13h, 542, 544; 13a,
13b, 542, 544; 541, 545), wherein an inductance (Ld)
corresponding to a magnetic flux flowi ng from outside
passin? t hrough between a first type magnet (12a; o
120a; 122 19WR(14d8; 1974D; 1BelF; sy 1H; 15:gk); 18511:11M) comprising:
129; 12a; 12a, 12g; 1l2a; 12a) havin% said pole face '
exhi bi & Phgaliy pf megnets (26l kab; t120mi ¥20br Bapéde; 126, bihs 12a, 12b; 12¢
side of said axis and a second type nmagnet (12b; 120b;
1o 2BE 12a212b, 129, 12h2d2a, 112b; 128012b1 2Bg, 102b124 ARb; 124;12b, 12g, 12h;
12b; 12b, 12h; 12b; 12b) having said pole face
12hi 2bi; tI2agl 2b) sechbridvingl @pbleyfant,t dispossp entularty sdihdpaiméties being
'side is smaller than an inductance (Lg) corresponding
syromatriveagoatd Lpredeteeniihabdxig ahdom sai d .outside to said
magneti ¢ nenbers bypassing said magnets. 20 2. The
rotor {4 pralitpof thbgneliEmehBerdt13h] 13b1330al K30U; UBa, 13b, 14a, 14b; 54a,
according to claim1, wherein said magnetic menbers
548:38a, 185):54430341; %‘&%% 543332189, 1%%,61311}3%, 1532134 383b, 13, 13h,
13g, 13h; 13a, 13b;13a, 13b, 13§, I3h; "13a, 13b; '13a;

1 anl a . pr.oyihded a teqa.
e R ben L Py £ B Dl 140, PROYI0A06 71 595 50 130, 130,

sd2a44120; Sé%%hé%ﬁr 82 12g; 12a; 12a, 12g; 12a) and
: sdig second t

ype magnet (12b; 120b; 12b; 12b; 12b,

L2 ke st o el o SN % o
pgsgﬁgatﬁo%gﬁ%geﬁ aogrs%%i(p% r%ggnesci(?fa;l1i2%a;oP2a?llgg;S i2a't; h1 ¢, 12¢; 12a,
12g; 12a; 12a, 12g; 12a; 12a, 12g; 12a; 12a) having said pole face exhibiting a first
.polarity with respect to one side of said axis énd a second type magnet (12b; 120b; 12b;
12b; 12b; 12d, 12f; 12b, 12h; 12b; 12b, 12h; 12b; 12b, 12h; 12b; 12b) having said pole
face exhibiting a second polarity with respect to said one side is smaller than an
inductance (Lq) corresponding to a magnetic flux flowing from said outside to said

magnetic members bypassing said magnets.

2. The rotor (1A; 1B; 1C; 1E; 1G; H;_II; 1J; 1K; 1L) according to claim 1,
wherein

said magnétic members (13a, 13b; 130a, 13bb; 13a, 13b; 13a, 13b§ 13a, 13b,
13g, 13h; 13a, 13b;13a, 13b, 13g, 13h; 13a, 13b; 13a, 13b, 13g, 13h; 13a, 13b) are

provided.at least between said ﬁrst. type magnet (12a; 120a; 12a; 12a; 12a, 12g; 12a; 12a,
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pl ane as said pole face. 4. The rotor (lA 113; 1C

1E;, IF, 1G 11; 1K) according to claim?2, further
conprising 10 a yoke (11; 110; 11; 11; 11; 11; 11; 11)
for backing said nmagnets (12a, 12b; 120a, 120b; 12a, .
12b; 12a, 12b; 12c to 12f; 12a, 12b; 12a, 12b; 12a,
12b) fromthe other side of’@aid axis. 5. The rotor
(1 G 1I; 1K) according to claim4, further conprising

15, P B AL R Rl e el o
SR P heTagile oy said axis wii respect Lo sa

around said axis, wherein said magnetic nmenbers (13g,
13h; 13g, 13h; 13g, 13h) are al so provided between

sald of her. magnets. 20 6. The rotor (1G 11; 1K)
accor d?ng o ré‘P?ﬁerg\KP]é]laénﬁ whel§immgnet s (12a, 12b;

- 12a, .12b; 12a, 12b) and said other magnets SlZg, 12h;
129, 19mfacep . said ipagnetic aneopusedn tseidoeneneide llig et plewstst yhe same

opposed with sal d yoke interposed therebetween, and

| planhiapaid pelgiesei ¢ pol es of opposite polarity to said

yoke. 25 83 7. The rotor (1B) according to claim4,

wherei n a bonded nagnet (120) covering said one side

of said magnetic nenbers (13 Oa, 130b) and said yoke

(110) 4.s TheovtatqdA; dBg 1€2i18; MEgNET $1; (1320&coH2Q00 @kit 2, further
sai d bonded nmagnet as magneti zed. 5 8. The rotor (1B)
ca@piEifg ng to claim7, wherein said bonded magnet (120)

i s obtained by m xing dust of a rare-earth magnet

a yoke (11; 110; 11; 11; 11; 11; 11; 11) for backing said magnets (12a, 12b;

120a, 120b; 12a, 12b; 12a, 12b; 12¢ to 12f; 12a, 12b; 12a, 12b; 12a, 12b) from the other

side of said axis.

5. The rotor (1G; 11I; 1K) according to claim 4, further comprising
other plurality of magnets (12g, 12h; 12g, 12h; 12g, 12h) each having a pole

face, disposed annularly from the other side of said axis with respect to said yoke (11; 11;

- 11) with polarities being symmetric around said axis, wherein

said magnetic members (13g, 13h; 13g, 13h; 13g, 13h) are also provided

between said other magnets.

6. The rotor (1G; 11 1K) according to claim 5, wherein
said magnets (12a, 12b; 12a, 12b; 12a, 12b) and said other magnets (12g, 12h;
12g, 12h; 12g, 12h) are disposed to be nearly directly opposed with said yoke interposed

therebetween, and exhibit magnetic poles of opposite polarity to said yoke.
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with a binder such as resin. 10 9. The rotor (1B)
according to claim7, wherein said bonded magnet

(121a, 121b) covering said one side of said nagnetic
menbers (130a, 130b) is substantially unmagnetized.

10. The rotor (1B) according to claim9, wherein 15
sai d magnetic nmenbers (130a, 8330b) have their surfaces
vary sinusoidally around said axis. 11. The rotor
(1A G FI 11 1K, 1 according to any
one 0127C #hae Héorﬁl g0t P@aﬁ%w ﬁeélénetl c barrier
(4d) | ar to sai

S i ded:in directio .
i b DB e gHEHE - 0¢ ohsd mRgaci gicinbers (1302
; 3b; 13a, 13h; 13a, 13b; 13a,

1§§3anfieaayels%¢119ééprq‘eged f@% 13b, 13g, 13h; 13a, 13b)
and said magnets (12a, 12b; 12a, 12b; 12a, 12b; 12a,
12b, 1524 magnets (134a, 120b) arqzaad bondsd magnet apmagnetized. 1 2b:
12a, 12b, 12g, 12h 12a, 12b) adjacent to each other.
25 84 12. The rotor (1A, 1C 1E 1G 1H, 11; 1J; 1K
IL) according to claim1ll, wherein the width of said
magnetd.c Bmrroioe (1 Bsacchmigryto tetnilne’, mdterdiess t han twice a
di stance (6) between a pole face of a stator opposed

t o saisdidr bdmied troagnen X200 i ebairdtgr matidg augobfea rdreeatle magnet
of the rotor. 13. The rotor (IC | E 11; I J; | K

with)a baetee sebihng rkgincl aim 2, further conprising ot her
magneti ¢ nenbers (14a, 14b; 54c, 54e; 14a, 14b, 14q,
14h; 14a, 14b, 14g, 10 14h; 542, 544; 542, 544)
provided to cover said pole face of said magnets (12a,

b; ' L) cC e b:
T2, ]fgaThf]zrﬁR’ (B %ﬁﬁlgggg%éﬁgquﬂe@ﬁ 12b; 12a,

said bonded magnet (121a, 121b) covering said one side of said magnetic

members (130a, 130b) is substantially unmagnetized.

10. The rotor (1B) according to claim 9, wherein
said magnetic members (130a, 130b) have their surfaces vary sinusoidally

around said axis.

11.  The rotor (1A; 1C; 1E; 1G; 1H; 11; 1J; 1K; L) according to any one of
claims 2 to 4, wherein

a magnetic barrier (G1) is provided in a direction perpendicular to said axis
between said magnetic members (13a, 13b; 13a, 13b; 13a, 13b; 13a, 13b, 13g, 13h; 134,
13b; 13a,'.13b, 13g, 13h; 13a, 13b; 13a, 13b, 13g, 13h; 13a, 13b) and said magnets (12a,
12b; 12a, 12b; 12a, 12b; 12a, 12b, 12g, 12h; 12a, 12b; 12a, 12b, 12g, 12h; 12a, 12b; 12a, |

12b, 12g, 12h; 12a, 12b) adjacent to each other.
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i ndependently and individually on said one side. 14.
The rotor (1C 1E;, 1K; IL) according to claim 13,
wherein 15 edges (14ak, |4bE) of said other magnetic
menbers (1l4a, 14b; 54c, 54e; 542, 544; 542, 544) in a
circunferential direction around said axis are thinner
than a central portion. 15. 8he rotor (1C 1E, 1K

IL) according to claim 14, wherein 20 edges (14aE,

14bE) S (14a,,14b; b4c .
sa0: 535, 1ol RO 1 TRE B AR R eRArdToE to claim 11,
irection around said axis have side surfaces
11" ned to said one side toward said circunferenti al
di rectijon 6. .The rotar, (1C .1E; 1K, 1L) according to
cl ai m 8, Vs maSTSRE AU cheggfhia becagidens dhan ticpa distance
4b; S54c, 5S4e; 542, 544; 542, 544) are 85 provided '
Q) behweron pels fpeesat)a stefornopnasedito #1id exfer Grecasuisch walcd and a pole
predeterm ned axis on said one side. 17. The rotor
fgcpl thaaotqrL) according to claim 13, wherein 5 a
magnetic plate (542; 542, 544; 542, 544) covering sai d
pol e face and said nagnetic nenbers (13a, 13b; 13a,
13g, 13h; 13a, 13b) on said one side is provided, said
magnet 1% plTa¢ ectvas(l@hel;ng; siJ;t $K( 539 harohbig t55€aib0 2, further
55f; 55c to 55f) extending frompositions close to
capdsiagi s to farther positions between said magnetic
menbers and said magnets as viewed along said axis, 10

di vi si gmsr @bgredt theBRRAT 1L 18bALA, @ué/udﬁd}d%ng\udhsm $4b, 14,
in a C|rcunferent|al direction around said axis

14950, 2434 @gggé@g%ﬁ%%e;alga \égxaeg%afd}&o@e ga&@ oF smgﬁghé@ (12a, 12b; 12a,

UYLl THSE D0 G B L3 8 et

1@%?@&&%#£meﬂ (ﬁMh§?ﬁg$dbg38 ircunferential direction

sal axi sald magneti c nmenbers
with thin portions (56e to 56h/56i to

14. The rotor (1C; 1E; 1K; 1L) according to claim 13, wherein
edges (14aE, 14bE) of said other magnetic members (14a, 14b; 54c, 54e; 542,
544; 542, 544) in a circumferential direction around said axis are thinner than a central

portion.

15. 'The rotor (1C; 1E; lK_; 1L) according to claim 14, wherein
edges (14&E, 14bE) of said other magnetic members (14a, 14b; 54¢, S4e; 542,
544; 542, 544) in the circumferential direction around said axis have side surfaces

inclined to said one side toward said circumferential direction.

16. - The rotor (1C; 1E; 1K; 1L) according to claim 13, wherein

said other magnetic members (14a, 14b; 54c, S54e; 542, 544; 542, 544) are
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561) interposed therebetween at | east on the side of
one ends of said slits. 18. The rotor (1E 1K; 1L)
according to claim17, wherein the width of said slits
(55c to 55f; 55c to 55f; 55c to 55f) in said
circunferential 20 direction is chosen to be not |ess
than twice the di stance betwednh a pole face of a
stator opposed to the rotor (1E 1K, 1L) to

copstitute a no and surfaces of said .qthe ; . .
rRURES Wb afinds S 3 A e B Giof prite sl predessrmipg axis on said
rotor (1C, 1D; 1E; 1F; 11; 1J; 1K; 1L; I'M according

°aim 1, 25 wherein 86 said nagnetic nmenbers
(14a, 14b; 54a, 54b; 54c, 54e; 549, 54h, 54i, 54j;
14a, 14b, 149, 14h; 14a, 14b, 149, 14h; 542, 544; 542,
544; 541, 545) are provided to cover said pole face
at | ead?- ohhaitd (bRelksi da.aceording tyigkimdBowherein,  1J;
1K; 1L; 1M according to claim 19, wherein said
magnet Banagnetie platg (4G, 542h544,4%2, DAth) chAding 54id; p&dd Thee and said
‘are nounted on said magnets also fromthe opposite
mighetiomenden (biwg 13bh;d8a, D3k, 13 el 3apt 1) of 3&d ohEsideKs pilokjded,
according to claim 19, wherein 10 edges (14aE, 14bE)
of sai eridagapictic pleerihas Opehihg, sIBAPS5SHY 5586 H5c ©ABSE, 55¢ to 55f)
54j; 542, 544; 542, 544; 541, 545) in the
e tending fedie Pobitiondl bloes td Qitd ax@s! Bl fisaefl pasilicnsaB@whbel 8418 'magnetic

“than a central portion. 22. The rotor (1C, 1E, 1K; 1L;

ilhaeaa ittt B Sigy 1 sibes (10C
S Sl <3S A6 38 S BiEh g
T L —
AR sy 202, e 20 S8

246, G o, O R e BBASHe: .

Sig, 94f) of said magnetic plate divided by said slits in the circumferential direction

around said axis that cover said magnetic members with thin portions (56e to 56h/56i to

56l) interposed therebetween at least on the side of one ends of said slits.

18. The rotor (1E; 1K; 1L) according to claim 17, wherein
the width of said slits (55¢ to 55f; 55¢ to 55f; 55¢ to 55f) in said circumferential
direction is chosen to be not less than twice the distance between a pole face of a stator

opposed to the rotor (1E; 1K; 1L) to constitute a motor and surfaces of said other

. magnetic members on the side of the stator.

19.  The rotor (1C; 1D; 1E; 1F; 1L 1J; 1K; 1L; 1M) according to claim 1,

wherein
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predeterm ned axis. 24. The rotor (ID; |I E |IF, 1K
IL; 1M according to claim19, wherein 25 a magnetic
pl ate (541; 542; 543; 542, 544; 542, 544; 541, 545)
covering said 87 pole face on said one side is

provi ded, said magnetic plate has opening slits (55a,
55b; 55c to 55f; 55g to 55j; #5¢c to 55f; 55c to 55f;
55a, 55b) extending from positions close to said axis

to fartk POSi.t i . SAl egneth G 4 r ‘.

Vi ewec 0y BBl Bery TPATAR, 28, S ESTHIE SRR IR S 14a
a Lvi gded Sail d,.sld, s e.Chr ential .

o7 Tl Bl Pl e s B A ST Bl TR africed o cover
nbers (54a, 54b;.54c, .54e; 549, 54h, 54i, 54j; 54c,

S%ﬁépﬁgigfgéﬁﬁﬁmﬁﬁﬁﬁo%ﬁ%§?and sai d magnetic nembers

are connected to each other with thin portions (56a,

56b/ 56¢c, 56d; 56e to 56h/56i to 561; 56e to 56h/56i to

561; 56e to 56h/56i to 561, 56a, 10 56b/56c, 56d).

i nt er pdsedherator bt Wed K- dl: 1M gecasding e clgingd9.ovheseia

ends of said slits. 25. The rotor ng; iF, 1M

accor digtymagnaticamambers (Mhsr iy 1tae 140; fidd; 6f4:is2d X as¢ imogmted on

(55a, 55b; 55g to 55j; 55a, 55b) in said .

soi magnéte also fioal the dppesiteistle dfsaidlhmseidet 0 be not | ess

than tw ce the di stance between a pole face of a

stator 15 opposed to the rotor to constitute a notor

and a pole face of the rotor. 26. The rotor (1D; 1F

1M aczior dihegotoe (I;AIBNI R4 1 Lyhebealifl adléinf 19, Skhetaipe

magnet (12a; 12a, 12c; 12a) and sald second type

nmagnetedod?Pi4ak 1 2ibE)1205a1d Aendd E meRIVERASUAL S; BlabY 54, 54, 54;

a ring-like magnet, and 20 said ring-like magnet "is

S4NrRgNSHI 284 540 5’4&52'61? Mrcﬂﬁﬁérﬁlél‘z%idﬂe&k I otmP&id 29 are thinner

559 to 55/; 5b5a, are provi I'n plan view as
PAVANCAY Ta E-Y said axis. 27. The rotor (1D, 1M
accor%?néﬁﬁ%nanyone. of clainms 19 to 26, wherein the
area of one of said magnetic nenbers (54a, 54b; 54a,
54b) covering one of 25 said pole face (12a, 12b;

12a, ]ﬁb) Tlhg r(l)tglt 91%, ﬁit] ?R, Hle i 1\9[5 g.gcb? ingS ?c! am?noﬁg, \Llﬂage%n

edges (14aE, 14bE) of said magnetic members (54a, 54b; 54g, 54h, 54i, 54j;

542, 544; 542, 544; 541, 545) in said circumferential direction around said axis have side

surfaces inclined to said one side toward said circumferential direction.

23, Therotor (1C; 1E; 1K; 1L; 1M) according to claim 19, wherein
said magnetib members (54a, 54b; 54g, 54h, 54i, 54j; 542, 544, 542,‘544; 541,
545) are provided with grooves (141) on said one side in a radial direction around said

predetermined axis.

24. The rotor (1D; 1E; 1F; 1K; 1L; 1M) according to claim 19, wherein

a magnetic plate (541; 542; 543; 542, 544; 542, 544; 541, 545) covering said
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88 28. The rotor (1D; 1F; 1M according to any one of
clains 24 to 26, wherein said slits (55a, 55b; 55g to
55j; 5ba, 55b) are provided in the vicinity of the
border between said first type nmagnet (12a; 12c, 12e;
12a) and sai d second type na%net 5 (12b; 12d, 12f,
12b). 29. The rotor (1L; IM %ccording to clai m 24,
further conprising a nagnetic plate (545) covering a

P B e R i B G horar ¢y and & pol e Tace.
exni bi FIGGRETE Rirp et ?k?l%?%lg@t? %éﬁavsggygfch{gf%;fgg g?fz@j; S50 10
SSRgHRR 3o pLatndios Bprep et <iof do p@xBiio Eipr positons

one side. 30.. The yotor (IE, 1lL) according.to any one
befver spidmagcticqnagoers gt vinwpd aloge seimpredsisnginsdiigts,

magneti ¢ menbers (13a, 13b) provided between said

first spifaggsalate divided byrsaid glity ins Beniigumjqsentiph giregtion around
(12b), wherein said slits (55c to 55f) are provided in

sgith@xigiseivas By sofl magacho membetreiSheciils 3, Hiehéfe.rfllnb4i, 84j; S4c,

nmenbers and said first type nagnet (12a) and said

Sqnconddeya, bdtgnatd 20 (12b). 31. The rotor (IF)
according to anyone of clains 24 to 26 and 29, wherein

sai d shidt mafidig membés)aracenguctedi Weshch mthe Wik lthingertions (56a,
relative to the axial direction around said axis. 25

5&8956c336d;Thee 10056H/54iliD)568c3ver di Idl/ 36 tampl; IR 1615681581 1 561; 56a,

19 to 28, father conprising a yoke (11) backing said
SEHERe 5 6d) (AidposdRikrdbbBeh BEle@dt R thS {88 0 PEneSdd 0Pt Bslits.

25. The rotor (1D; 1F; 1M) according to claim 24, wherein
the width of said slits (55a, 55b; 55g to 55j; 55a, 55b) in said circumferential
direction is chosen to be not less than twice the distance between a pole face of a stator

opposed to the rotor to constitute a motor and a pole face of the rotor.

26. 'The rotor (1D; 1F; 1M) according to claim 24, wherein

said first type magnet (12a; 12a, 12¢; 12a) and said second type magnet (12b;
12b, 12d; 12b) are formed integrally by a ring-like magnet, and

said ring-like magnet is unmagnetized in positions where said slits (55a, 55b;

55g to 55j; 55a, 55b) are provided in plan view as viewed along said axis.

27. The rotor (1D; 1M) according to any one of claims 19 to 26, wherein
the area of one of said magnetic members (54a, 54b; 54a, 54b) covering one of

said pole face (12a, 12b; 12a, 12b) is larger than the area of said pole face.
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5 33. The rotor according to claim4, wherein in said
yoke, a region having a predetermned |length fromsaid
one side in a position where said magnetic nenbers
are extended along said axis is made of dust core, and
steel sheets perpendicular to said axis are stacked
out of said region. 10 34. ™e rotor according to
claim4, wherein said yoke (11) has recesses or
through holes (11 a, 11b) into which said magnetic
menbers (13a, 13b) fit in the direction along said

a5 vike D RO SR S T LR v
[ 1 [ [
sl d o eﬁf@éggarﬁgéb St 55 o %gstaae B dedeinghe Weinity of the

cl ai 33 ta further conprising 20 a magnhetic
i Eetpdanjand g Biymsicd (WSh d 26 s 2l oo Gidisgond tvpe magnet
ers (13 a, 13b) on said one side, wherein said

(H%@ﬁ%#ﬂ@ ;J2hk-e has opening slits (55c to 55f )

extending frompositions close to said axis to

farther positions between said magnetic nenbers and

said magnets as viewed along said axis, and 25

di vi siZhs The4dtor BUF; )i Myfaceaidihgtaghimid, ﬁirﬂate&cﬂhpﬁﬁgj by

said slits in the 90 circunferential direction around

sai d axinaghduatplae($45) saieingpg pelei facaTRiriber srovided ffor sadl first type
integrally with said magnetic nenbers. 37. The rotor

magear(d24)gexthibith@isal 4econd d;id]ﬁﬁty%ﬂpd pélieN@cd furthds @fovidellfor said
a, 111b) provided on said yoke (11) and comng into

se@BAd Bk Bt (128) ekhimgRetad iy &"'ré%'ﬁoﬁa?ﬁ* fonQHE %fhepﬁﬁé Bf‘ 8fidbxis, and
sides. 38." The rotor according't aim4, furt
b&RETBE élﬁ_‘lo@lgthe same type as said magnetic plate (541) covering said pole face on said

one side.

30. The rotor (1E; 1L) according to any one of claims 24 to 29, further
comprising
| other magnetic members (13a, 13b) provided between said first type magnet
(12a) and said second type magnet (12b), wherein |
said slits (55¢ to 55f) are provided in the vicinity of the border between the
other magnetic membérs and said first type magnet (12a) and said second type magnet

(12b).

31. The rotor (1F) according to any one of claims 24 to 26 and 29, wherein
said slits (55g to 55j) are provided to be inclined relative to the axial direction

around said axis,
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ridges (112a. 113a, 112b. 113b) provi ded on said yoke
(11) and coming into 10 contact with said nagnets
fromthe side of the circunferential direction around
said axis. 39. The rotor according to claim17,
wherein said magnetic plate has recesses or through

hol es (57a, 57b) into which s d nagnetic nenbers

(13a, 13b) fit in the direction along said axis. 15

40. The,rotor accordi.ng to.claim17, whefrein sa
nagnet?%‘pl é°%§4éﬁbhg§x¥@953§b§n¥5#@,ng&?nﬁnlg‘n 28, further
“whi ch, said magnets (12a, 12b) fit in the direction
CRMEHG'"€ai d axis. 20 41. The rotor according to either
claim39 or 40, further conprising a yoke (11) backing
sai d magAe @ 1) hakingrsid megns (e 1obh&Pmshaelst sidapisaid axis.
axi s, ~ wherein said yoke and sai d nagnetic nenbers are
formed integrally. 25 42. The rotor according to

claim 24, wherein 91 said nagnetic plate (542) has
recessés (BircrotdAdjording do vhirg K, whéminmagnet s (12a,

12b) fit in the direction along said axis. 43. The

rotor acsagtytkeg to either claim 17 or 24, further
conprising 5 ridges (58a, 58b) provided on said

magnet  eegidrfh®vid b4 PyedearBmiebilaggth fiod SOMbAS kideh tiposition where
said magnets fromtheir outer peripheral sides. 44.

sdidGndgAbeE meMmBEs did Ektdrde@ aldR8 saidl i g Vs Ihdebf ddst chie! Lber
conprising ridges (59a, 59b, 59c, 59d) provided on

sai d neenghids PradRidubd %) sA89x5 M Aftked Oui S AR AC!

Wi th said magnets fromthe side of the circu nti al
direction around said axis. 45. The rotor according
to either claim17 or 24, wherein said nagnetic plate

(542) 345 GH{E%%?Qcc%frleE%@B{xE#’\'N dgnconponent s (542a,
said yoke (11) has recesses or through holes (11a, 11b) into which said

magnetic members (13a, 13b) fit in the direction along said axis.

35. The rotor according to claim 4, wherein
said yoke (11) has recesses (12aQQ, 12bQ) into which said magnets (12a, 12b) fit

in the direction along said axis.

36.  The rotor according to any one of claims 33 to 35, further comprising

a magnetic plate (542) covering said pole face and said magnetic members (13a,
13b) on said one side, wherein

sald magnetic plate has opening slits (55¢ to 55f) extending from positions
close to said axis to farther positions between said magnetic members and said magnets as
viewed along said axis, and |

divisions (54d, 54f) of said magnetic plate divided by said slits in the
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15 542b) divided in a position where said pole face is
di sposed as viewed along said axis. 46. The rotor
according to claim45, wherein said magnetic plate
conmponents (542a, 542b) are adjacent to each other

| eaving gaps. 20 47. The roﬂ@r according to cl ai m 45,
wherei n edges of said magnetiC plate conponents (542a,
542b) in the circunferential direction have steps in

chrB@n el diatidh Qe ah A% $hat 3B¢Er B b Q&fmn%?ﬂ'réj are formed

magneti c pl ate conponents adj acent to eac t

T=ts) né%n@ Hl r to constitute said rmgnetl c
'lpI%‘t%gfz\%“iz ; ﬁ% e[ﬁ?g&r otor according to claim 45,

wherei n edges of said magnetic plate conponents (542a,

542b) in the circunferential direction have steps in

the dikec Xi S 5 the. steps of said

magnet i p']ILhﬁtrgiEBl F\%Sﬁ%?%c 3’6? gt@ﬁt?‘e'i GTEEH St her are

adj acen h._at her, mre whi ch. open

on oo BomsdPLfd 15‘??&8?@63 i BHe it And sERinagHopontact with
t he ot her SJde of said axjs. 49. The rotor

S%}E@&g&%&% B QP BEIPhRFAd AlleR 10 a di st ance (t3)

bet ween the other side of said magnetic plate (542)

relative to said axis and said one side of said yoke

(11) is chosen to be not less than twice the distance

bet weets. a Thelretof agcording & deim s fudhgrowerrisingt he r ot or

to constitute a notor and a surface of said nmagnetic

pl at e mdges ikl Zsi dé3xnflifhel Biatwoviddd ohGaidTyuker(@1)pand coming into

according to either claim 37 or 38, wherein a distance

chebhoiedth shidemagreey fran diee fle sfihd ciragntdntiapdiadc8oh abdnd said axis.

relative to said axis and said one side of said

ridges (11la, 11 Ib 112a. 113a, 112b. 113b) is chosen

to be not less than twi ce the distance between a pole

face of9 a Tokab@F aQRRASE dIfint ME WiRkGH tO
said magnetic plate has recesses or through holes (57a, 57b) into which said

magnetic members (13a, 13b) fit in the direction along said axis.

40. The rotor according to claim 17, wherein

said magnetic plate (542) has recesses (57¢, 57d) into which said magnets (12a,

12b) fit in the direction along said axis.

41. The rotor according to cither claim 39 or 40; further comprising
a yoke (11) backing said magnets (12a, 12b) from the other side of said axis,
wherein

said yoke and said magnetic members are formed integrally.

42. The rotor according to claim 24, wherein



10

15

20

25

constitute a notor and a surface of said magnetic

plate on the side of the stator. 20 51. The rotor

according to claim4l, wherein a distance (t3) between

the other side of said magnetic plate (542) relative

to said axis and said one side of said. yoke (11) is

chosen to be not less than tWice the distance between
~a pole face of a stator opposed to the rotor to

const it ﬁa@ne@i‘é?‘?&t ?ﬂl‘é% flas et (53%%@&1&@%&1%%{1%5&&5 (12a,

pl ate on the si e stator. he rotor
1 rlql erein a distance between the
g?iqglo%%glte tu‘fﬂ@bﬁ%“aﬁd Wge (11) and the other side of
said ridges (58a, 58b) relative to said axis is
chosen to be not |ess than tmﬁce the di stance 5

to the rator

bet ween, apole face of a s
to consti tTE’teémﬁr?r‘fff’ n%ﬁ?oe"%‘ ?g furthey cCARBHENE ¢

plate op the s he sta or 53 The_rotor
accor d?‘ﬁ’ﬁ gﬁ J?%Sﬁ’l“ﬁ"& magnedic plaip £342) and gaaping fgto contact
gﬁ' d ,one side of said yoke 11) and the other side of
ped magnets dgpws theg gater Bopphesa)sidesgd) rel ative to said
axis is chosen to be not |less than twice the distance
- between a pole face of a stator opposed to the rotor
to constitute a notor and a surface of said nagnetic
pl at e 4dn {lhe refodaccofdingie eithat cdaim 5Aor 24 farthealcomapsihy pe
not or conprising the rotor defined in any one of
cl ai meidgd6(3Pat 698G Ic2Md) PBotidedBbn s@d rhapnétle plack G22pm6H coming
a stator (2), wherein said stator includes: a

~ inpl cunadct WithodaidBGHRIS foRohe side2dkhd Birdr®ibreptiandiedfon around said

along said axis; wndings (231 to 236) wound around
axqi d magnetic cores; and a magnetic plate (24) nounted
on said magnetic cores and having opening slits 20
(251 to 256) extending from positions close to said
axis to farther positions. 55. An axial gap type notor

conpris§i Ngut Rftod &Egtrd_ir%e[%ieﬂﬁgr QP 0PI WSl 81 B
said magnetic plate (542) is composed of magnetic plate components (542a,

542b) divided in a position where said pole face is disposed as viewed along said axis.

46. The rotor according to claim 45, wherein
said magnetic plate components (542a, 542b) are adjacent to each other leaving

gaps.

47. The rotor according to claim 45, wherein

edges of said magnetic plafe components (542a, 542b) in the circumferential
direction have steps in the direction along said axis, and

the steps of said magnetic plate componenis adjacent to each other engage with

each other to constitute said magnetic plate (542).
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1to 26, 29, 33 to 35, 37 to 40 and 42 and a stator

(3), wherein said stator includes: 25 a substrate (31)
having a surface (310) perpendicular to said axis; 94

a pair of first-stage spacers (311, 313) separated

from each other and each extending at an angle of

about 180 degrees, on said sufface in the

circunferential direction of said axis; a pair of
second- st age spacers (312, 314) extending at ends of

said first-stage 5 spacers at an angle of about 120
degreegg| ”r&%%r%bcfo&?diﬂé%a ak gdggtion on said -
first-stage spacers, respectively; a pair of nagnetic

cores , ) ' n_said. fidst-siage acers .
- espoctdled s SR\ mRRt $%s Ui gk 230 TE SR Enerento
323/ 325, 326). provi ded on said second-stage 10

aEelioniave e mbe Yuiehon Bbpd AR BHE: i i ngs (33

33b) provided.on said suhstrate and wi.nding three of

Sai d G EPT &f ) Beencticlite COMmPORTIH R AFRISh Ol are adjacent

34b) provided on said first-stage spacers and  said

- 19 ¢4cROhGEARI{GEN KFESSHE WAICRPPER 0B 82igf0n8 51dg and grrei; qontact with each

cores; and 15 a pair of third w ndings (35a, 35b)
othenon Hedtlas sidgiof sidesisd- st age spacers and said second

wi ndi ngs and wi nding three of said nmagnetic cores,

wherein said first w ndings, said.second wi ndings and

said third windings are arranged to be shifted 120

degr ee®d. f riimrotoea@ooiilngeto ¢lains36,dvicreicunt er ent i al

direction. 20 56. An axial gap type notor conprising

the rof distapbdS(t3 1 betwidn theKothdt idelof isaid dnagnBti@ PYated (129 frelative to

clains 5 to 20 and a pair of stators interposing said
sdli®ta@fs. arfl? said\ offe st ofOdaidl KN NO1)38 ASserl toIBP nbiy REs @Mfomce the

~conprising the rotor defined in any one of clains

dis@nebbetdBen §%pge0fa§=§of B état@? FHPo@ato4Re G B Sh&fitfe a motor and a

opposed to sai
surface of said magnetic plate on the side of the stator.

50. The rotor according to either claim 37 or 38, wherein
a distance between the other side of said magnetic plate (542) relative to said

axis and said one side of said ridges (111a, 111b 112a. 113a, 112b. 113b) is chosen to be

- not less than twice the distance between a pole face of a stator opposed to the rotor to

constitute a motor and a surface of said magnetic plate on the side of the stator.

51. The rotor according to claim 41, wherein

a distance (t3) between the other side of said magnetic plate (542) relative to
said axis and said one side of said yoke (11) is chosen to be not less than twice the
distance between a pole face of a stator opposed to the rotor to constitute a motor and a

surface of said magnetic plate on the side of the stator.
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25 rotor, by flowng a sinusoidal current to said
stator. 95 58. A nethod of driving an axial gap type
not or conprising the rotor defined in any one of
claims 1 to 26, 29, 33 to 35, 37 to 40 and 42 and a

stat or opposed to said rotorg,3 by flow ng a | eading
current to said stator. 5 59."7A conpressor (200)

equi pped with an axial gap type notor (100)
conprising the rotor defined in any one of clains 1 to
26, 29, 33 to 35, 37 to 40 and 42 and a stator

opposesh t orahfdr AQing gt)gcl?%é?i%e‘faﬂpr essor (200)

according to clalmb9, r conprising a

conpressi t )1 ] : .

wher ei %afsgg?egée?‘gﬁ%r %1 é élglg n ng Isg&rég}gtsglﬁﬁ g# g{/l:}g’sélg E%eé‘#tg% side of said
riﬁgésd(ﬁg,t %b) relative to said axis is chosen to be not less than twice the distance
between a pole face of a stator opposed to the rotor to constitute a motor and a surface of

said magnetic plate on the side of the stator.

53.  The rotor according to claim 44, wherein

a distance between the said one side of said yoke (11) and the other side of said
ridges (59a, 59b, 59c, _59d) relative to said axis is chosen to be not less than twice the
distance between a pole face of a stator opposed to the rotor to constitute a motor and a

surface of said magnetic plate on the side of the stator.

"54. An axial gap type motor comprising the rotor defined in any one of claims
1 to 26, 29, 33 to 35, 37 to 40 and 42 and a stator (2), wherein
said stator includes:
a plurality of magnetic cores (221 to 226) standing along said axis;
windings (231 to 236) wound around said magnetic cores; and
a mégnetic plate (24) mounted on said magnetic cores and having opening slits

(251 to 256) extending from positions close to said axis to farthér positions.

55.  Anaxial gap type motor comprising the rotor defined in any one of claims
1t0 26, 29, 33 to 35, 37 to 40 and 42 and a stator (3), wherein
said stator includes:

a substrate (31) having a surface (310) perpendicular to said axis;
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a pair of first-stage spacers (311, 313) separated from each other and each
extending at an angle of about 180 degrees, on said surface in the circumferential
direction of said axis;

a pair of second-stage spacers (312, 314) extending at ends of said first-stage

~spacers at an angle of about 120 degrees in said circumferential direction on said

first-stage spacers, respectively;
‘a pair of magnetic cores (321, 324) provided on said first-stage spacers,

respectively;

two pairs of magnetic cores (322, 323/325, 326)7 provided on said second-stage
spacers, respectively; |

a pair of ﬁrst windings (33a, 33b) provided on said substrate and winding three
of said magnetic cores;

a pair of second windings (34a, 34b) provided on said ﬁfst—stage spacers and
said first windings and winding three of said magnetic cores; and

a pair of third windings (35a, 35b) provided on said second-stage spacers and

said second windings and winding three of said magnetic cores, wherein

said first windings, said second windings and said third windings are arranged

to be shifted 120 degrees from one another in said circumferential direction.

56. An axial gap type motor comprising the rotor (1G; 11; 1F; 1K; 1L) defined

in any one of claims 5 to 20 and a pair of stators interposing said rotor.

57. A method of driving an axial gap type motor corhpriéing the rotor defined
in any one of claims 1 to 26, 29, 33 to 35, 37 to 40 and 42 and a stator opposed to said

rotor, by flowing a sinusoidal current to said stator.
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58. A method of driving an axial gap type motor comprising the rotor defined
in any one of claims 1 to 26, 29, 33 to 35, 37 to 40 and 42 and a stator opposed to said

rotor, by flowing a leading current to said stator.

5
59. A compressor (200) equipped with an axial gap type motor (100)
comprising the rotor defined in any one of claims 1 to 26, 29, 33 to 35, 37 to 40 and 42
and a stator opposed to said rotor.
- 10 60. The compressoi' (200} according to claim 59, further comprising

a compression element (205) driven by said motor (100), wherein

said compression element is provided below said motor.



