DESCRIPTION ARMATURE, MOTOR AND COMPRESSOR AND
‘METHODS OF MANUFACTURING THE SAME 5 Technical Field [ 0001 ]
The present invention relates to armatures, motors and compressors and
methods of manufacturing the same, and particularly to a technique of
covering a magnetic core with a magnétic member. 10 Background Art
[0002] Axial gap type motors include a stator generating magnetic flux
along a rotation axis, and a rotoDFEsatrbg RIvQut the rotation axis. [0003 ]
A stator includes coils wound around a rotation axis, and generates
magneti8 RivkAWHBE a ddditiRlowsNRrogh MieREGHISOR rotais avmmedDSs OF
to face the stator with gaps 15 between them in the direction of the
MoRitiBH &dS RING JIIEIS pddlided with magnets facing the stator. The
rotor rotates when acted upon by the magnetic flux generated by the
stator. [0004] Techniques pertinent to the present invention are indicated
5 Tbillgw: [%005] Patent document I: Japanese Patent Application Laid-Open
RESMGH8%#79 20 Patent document 2: Japanese Patent Application
t@dmjpﬁn No. 10-210720 Disclosure of Invention Problems to be Solved
v the InVeRtBH 0B8] AN &G EmP R UdrSc ISR i thecahstespritad methods

09&%{&%(%@13%%%2 for examé)le 25 in which am.a%netic core wound with

collsonas SRS EE S Yot rAsiehnique of covering a magnetic core

with a magnetic member.

10 Background Art
[0002] Axial gap type motors include a stator generating magnetic flux along a rotation
axis, and a rotor rotatable about the rotation axis.
[0003] A stator includes coils wound around a rotation axis, and generates magnetic flux
when a current flows through the coils. A rotor is arranged to face the stator with gaps
15 between them in the direction of the rotation axis. The rotor is provided with magnets
facing the stator. The rotor rotates when acted upon by the magnetic flux generated by
the stator. |
[0004] Technigues pertinent to the present invention are indicated below:
[0005] Patent document 1: Japanese Patent Application Laid-Open No. 10-164779

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

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

25 in which a magnetic core wound with coils on a stator has an end face on a rotor side
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whose area is larger than the cross-sectional area in a position wound
with the coils. According to this embodiment, most of magnetic flux
generated by the rotor is introduced to the magnetic core, and by this
most of the magnetic flux is interlinked to the coils to increase drive
efficiency of the motor. 5 [0007] In eitt‘ber of the above patent document 1
and patent document 2, however, it is difficult to wind the coils around the

netic ores It is also difficult to fit coils wound in.advance onto.

Whﬁ?gg"ﬁ

gt 8?%%% ‘Fﬁ%gspls‘ggé?ﬁ%\%%%dﬁ Had B%mﬁ 248 ng}i‘T Tfhe coils.

the .above lrcumst nces, and.h an oh tto arrange 0|I eas&%
Accordm% 10 t 1mer% st O n% g§ fi en r % is introduced
aroun magne ccores eans 0°5S0lv s[ ﬁ

1o BES 9@%}}% Wit afishaspechaking B’I@?SQ&A@M‘S%BP nghﬁ{&m&w% Roils to

met manufacturing an armature, comprising the step of. (a)

incalkanging, gyﬁggﬁép%q:tthpﬁ)@&re including a magnetic material plate

having a plurality of first magnetic members 15 arranged circularly and a

[ (barelity o imaanetic ceres, pienotisaithiadnetie pares AMRIGEHAD2 ORodvever, it is
surface of each one of said first magnetic members toward the opposite

diffielgtto erad dikectidn arnilsl aheunsbaaitt magnetitt cords aligtigudaid it coils wound
surface, said one of said first magnetic members having a surface on the
in @ppasiesidétonsaidcoreafesaid magnetic cores, whose area is larger
than the area of a cross section of said one of said magnetic cores on 20
[ dh6 8 deho hseichbhe oftéeridhfis Stosranpadeicmbigitoe theaahb Faviryasanegs, and has
with another one of said first magnetic members, wherein the outline of
an gliEidp saranea\ifiEs %‘étWe@fﬁ%@#&%Wﬁé@ﬁ%c members adjacent to
each other in a circular direction extends from an inner circumference
side to an outer circumference side of said magnetic material plate, said

Means to Solve the Problems

[0009} In accordance with a first aspect of the present invention, there is provided a
method of manufacturing an armature, comprising the step of: (a) arranging, with respect
to a core including a magnetic material plate having a plurality of first magnetic members
arranged circularly and a plurality of magnetic cores, oné of said magnetic cores projecting
on a surface of each one of said first magnetic members toward the opposite side to one
direction, coils around said magnetic cores along said surface, said one of said first
magnetic members having a surface on the opposite side to said one of said magnetic cores,
whose area is larger than the area of a cross section of said one of said magnetic cores on
the side of said one of said first magnetic members, and having a cavity with another one
of said first magnetic members, wherein the outline of each of said cavities between said
first magnetic members adjacent to each other in a circular direction extends from an mner
circumference side to an outer circumference side of said magnetic material plate, said
method further comprising the step of: (b) covering said magnetic cores with a plate from

the opposite side to said one direction after said step (a), wherein said plate is a second
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method further comprising the step of: (b) covering said magnetic cores

with a plate from 25 the opposite side to said one direction after said step

(a), wherein said plate is a second 2a magnetic material plate having a

plurality of second magnetic members arranged circularly, each one of

said second magnetic members has g cavity with another one of said

second magnetic members, and the otftline of said cavity between said

second magnetic members adjacent to each other in a circular direction

extends from an inner 5 circumference side to an outer circumference side
magheaid sweordl mbgnebievmatetiaplaley s¥idsseepddmaggriéticmesthisrsarranged

~covering each of i said magnetic cores in said step (b), said one of said

le@ééﬁﬁd%@ﬁéﬁ@ﬁ@ﬁbﬁ@ﬁﬁ%&%&rfﬁ%’@?ﬁﬁl‘?@%ﬁﬁ@gﬁé 31 epgsr one of

of said magnetic cores on which said one of said second magnetic

saigh, sesAfs feasheEifydBCRPTSe A dis RFjEEtRintHE £Radior Fatitracaaf second

said.one of said magnetic cores on the side of 10 said one of said second .
R o RS [0 1855 I00L) (B0 51 BECOFASHER GRS ghd™ e
cirgﬁc'rg?e(:teg%et Q‘iadgri%sa%? %{g't\e/F rcllt}g{l]m TaCe hcrlg\g %gidar_srrc‘:eg%o%g fnetic n}%teriai plate,

manufacturing an armature, comprising the step of: fafarrané”lng, Wi
sailFSREG 102, 60¢ ncluding s magneti, mastial plate.having, g PRI OF,) <04

first magnetic members 5 arranged circularly and & plurality of magnetic

onCBIESi PRE A FAMAANGUGERFER RFAILSINRARY GSHfanR AliRAGGD BNfe of said

said first magnetic members toward the opposite side to one direction,
magalsareundssaidiRagRelic fOWSsalengcald siadass: saic-AnR of salthfital whose

magnetic members having a surface on the opposite side to said one of
arcaaidimagnetie cresca of a surface of said one of said magnetic cores on the side of
said one of said second magnetic members.

[0010]
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whose area is larger than the area of a cross section of said one of said
magnetic cores on 10 the side of said one of said first magnetic members,
and having a cavity with another one of said first magnetic members,
wherein the outline of each of said cavities between said first magnetic
members adjacent to each other in a circular direction extends from an
inner circumference side to an outer circumference side of said magnetic
material plate, said method further comprising the step of. (b) arranging a
plate on the opposite side to said 15 one direction of said magnetic cores
[891d rotatable about a rotation axis along said one direction. 4 [00131
00141 [00151 In example embodiments of the method of manufacturing
(401 3Imararecriaarcor ithe: sasimdstapericod dbe mucseah HamaHeaeiiarpiatrovided a
e§£4) may extend in a direction inclined 5 relative to the radial direction
medeih tJRTRHE LR BR (HENEBESNBOMAG NOGC RS Atk I6tb A TBREE 5Wifh respect
~accordance.with a third aspect pf the present inventign, thete is provided
0 §SHRHG 5V Vo ARG A RS AP TRl G Enenc members

mangfagtu]'iﬂ an ar .
arranged CIrCHiarry an Bt(})D magn COTES, (Elle of Sab magnetic %ores progectmg
arranging magnets to face second maghetic members Srom the

on OPROSIE sidente,zéﬁjd magnetic cores, said magnets hein {Qﬁatable;abgut .

ULEdCT O Cactl UIIC OL >3l [HSL u'a% TICINOETS LOWAI UPROSIC 510C 10 OnC
a 5 rotation axis ong said one dire tion an aving a plura ty (H:

dir@&ﬁgﬂﬁﬁ‘éi&o@%&ﬁgi%iﬁama@?&wqmgﬁl%ﬂ% RGIREF 00 Bhe of said first

example embodiments, the method of manufacturing a motor may further
magnetic members having a surface on the opposite side to said one of said magnetic cores,

tr%e,[ Z(tl):gordm ito the above; and the 5}3%10 of

whose area is larger than the area of a cross section of said one of said magnetic cores on
the side of said one of said first magnetic members, and having a cavity with another one
of said first magnetic members, wherein the outline of each of said cavities between said
first magnetic members adjacent to each other in a circular direction extends from an inner
circumference side to an outer circumference side of said magnetic material plate, said
method further comprising the step of: (b) arranging a plate on the opposite side to said
one direction of said magnetic cores to be rotatable about a rotation axis along said one

direction.



include the step of: covering each one of the magnetic poles with one of
third magnetic members (751 to 754) to face the second magnetic
members (7411 to 7422) from the side 10 of the second magnetic
members, each one of the third magnetic members having a gap (75 Ib to
754b) with another one of the third magnetic members. [0018] [ 0019 ] In
example embodiments of the method of manufacturing an armature
according to the above, the plate (61.; 611) may be made out of a
magnetic material. 15 [ 00201 In example embodiments of the method of
(ﬂ%\ﬁdlfacturing an armature according to the above, each of the outlines
of the magnetic material plate (71; 73) may extend in a direction inclined
[P9te to the radial direction seen from the center of the magnetic

aterial plate. [00211 In example embodiments of the 6 method of
lﬁ@&ﬂé&%ﬁm’@p erﬁf@%‘?%@@&famg% fﬂ@%@?%&%,%ﬂ&ﬂﬁawﬂé]gasfrﬁa@ach of
magnetic material pl te%gl' ./3) may ex e_ndg a direction jnclined relative .
A ST S RL i 0 B e b b e tned
5 relé(PR%%b 'tgleaz%gf%’éﬁa‘}%%i‘évktﬁe%é‘%“c%‘ ARRLEL I (g, Present Ivention, SIS 1S .
provided a method of manu acturing a mo?or, comprising:the method of
E@@q@?facturing an armature according to the above; and the step of
arranging magnets to face said first magnetic members from the opposite
side to said magnetic cores, said magnets being rotatable about a
rotation axis along said one direction and having a plurality of magnetic

poles facing said first magnetic members. 10 [0023) Example
embodiments of the method of manufacturing a motor according to the
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above, may further include the step of. covering each one of the magnetic
poles with one of fourth magnetic members (721 to 724; 721 to 724) to
face the first magnetic members (7111 to 7122; 731 to 736) from the side
of the first magnetic members, each one of the fourth magnetic members
having a gap (721b to 724b; 721b to 724b) with another one of 15 the
fourth magnetic members. [0024) In accordance with a fifth aspect of the
present invention, there is provided a method of manufacturing a
compressor having a motor mounted thereon, said motor being
In pesprdartaradiby thediepsedadfthsapigrasturirigna notberadeardingled thevethod of
above. [0025) 7 In accordance with a sixth aspect of the present _
MARERHE SR 18T FOAHEE BS: AhBreo CohiprMeE I ha ghaB Alate Aggording
plate having a;lurality of first magnetic members arranged circularl

[; &
to Hi&rahiR) Grindghe s gt arane Rt siss dhifre st &ﬁ%oaflgg?cgnﬁéq members

magnetic members, one of said magnetic coreé rojecting toward th
S

frog S BRI o 5518 PGPS SURAcS 87 SAREBRE OFBETRIEDIe about o

magnetic ember& whciich Qasas face on tpe oPPO ite side to one f. :
rotatl amsa(%nﬁ said bne 1rﬁc hOll I GAVIY aaji) X1 ¥n0 Magnelc poles racing said
said magnetic’cores on which said one of said firstmagnetic’ materials'is

seddanged Jhose area is larger than the area of a cross section of said

one of Ssaid magnetic cores on the side of said one of said first magnetic

[embers.andiasansavimnithianaihaneng ol saifrstpagneticr may further

members, the outline of each of said cavities 10 between said first

indRAYNBEGIRLOTOEES adiacenh toRashRinaR idaisikclar dire eiRnuexteRtagnetic
from an inner circumference side to an outer circumference side of said

meMdanatic matefial 1plale, divdaaitdcalsanecanansed earounebsaitl) from the side
magnetic cores along said surface, said armature further comprising a

of phatecaorahgedrteticaverdeaid, rmagnetic cOtes thioth thenetic members having a gap
(751b to 754b) with another one of the third magnetic members.

[0018]

[0019]) In example embodiments of the method of manufacturing an armature according
to the above, the plate (61; 611) may be made out of a magnetic material.

{0020] In example embodiments of the method of manufacturing an armature according
to the above, each of the outlines of the magnetic material plate (71; 73) may extend in a
direction inclined relative to the radial direction seen from the center of the magnetic

material plate.

[0021] In example embodiments of the
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opposite side to said one direction, wherein said plate is a second
magnetic material plate 15 having a plurality of second magnetic members
arranged circularly, each one of said second magnetic members has a
cavity with another one of said second magnetic members, the outline of
said cavity between said second ma%netic members adjacent to each
other in a circular direction extends from an inner circumference side to
an outer circumference side of said second magnetic material plate, said
second magnetic material plate is 20 arranged such that each of said
methag neticnesrdacis oy ¢rataiithasaid deeoird hfaghetic paemberdeapiatliihes of the
area of a surface on the opposite side to one of said magnetic cores
maghGEfel My ididaite(ot sall BEtoREIPhd ghetidirsetiBeRcisnrtgeletiuniththe radial

area of a surface of said one of said magnetic cores on the side of said

dirgeliOBPESTIER Shg FEGH LR RIS IH0RDBE500271 8 [0028] In

b ts_of the t fth tli tend
LG et rhoe r%%é‘%ﬁ%ﬁ?}%a%m%%f?ﬁo@er&eéﬁe%?paé%ed .
me%% £ ond %netlc mat rial Iate gm 029 daCé:orda e with

manuia T a 11'10 Qr, COIT) 6 me hO mant Ctlll’ n an armature
seventh aspec of te presenit mvéO iont there 1s provided OtoF

acMIRES! gghéhgugg@ag%a&gc&?n&toihe At maa;rcl;gs”@qg@%sbg? A0S 1 agnetic
abouta rotation axis along said one direct magnets being

mcARRIBE IR Baif Saaend sm@%%@féﬁ%&%@réaﬁwma@%tpea g&%ﬁtgﬁze about

to said magnetic cores,, and having a plurality of magnetic poles facing
a rotifl aearndraagnatic snemhersol0es30lHavexample.embadimepidb@oles facing

motor may include a plurality of third magnetlc
said first magnetic members.

[0023] Example embodiments of the method of manufacturing a motor according to the
above, may further include the step of: covering each one of the magnetic poles with one
of fourth magnetic members (721 to 724; 721 to 724) to face the first magnetic members
(7111 to 7122; 731 to 736} from the side of the first magnetic members, each one of the
fourth magnetic members having a gap (721b to 724b; 721b to 724b) with another one of
the fourth magnetic members,

[0024] In accordance with a fifth aspect of the present invention, there is provided a

method of manufacturing a compressor having a motor mounted thereon, said motor being

manufactured by the method of manufacturing a motor according to the above.

{0025}
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10 members (751 to 754), wherein each one of the magnetic poles is
covered with one of the third magnetic members (751 to 754) to face the
second magnetic members (7411 to 7422) from the side of the second
magnetic members, and each one of the third magnetic members has a
cavity (75 1 b to 754b) with another ofle of the third magnetic members.
[0031 ] In example embodiments, the armature may further include a plate
(611) arranged 15 to be rotatable about a rotation axis (92) along the one

In gitecianéddimn themprpsiesside: Rdhanedireetiohcef tberoagegtia armature
cores (111 to 114, 121 to 124, 131 to 134; 31 to 36). (0032] In example
corgpiBbdimentsaghtiie anatatisle pthe phateén® 1dl )phoagtibe nfaflesoutafretic members
magnetic material. [00331 In accordance with an eighth aspect of the
arrprgstotrinentipn, thestts pfovigedtiznc@0saamaterdscovhprising: each one of said
magnetic material plate having a plurality of first magnetic members
firshrraggetdcomenieny, a1l watdonhasagheteresras enie sy aithbrefpreifs side to
one of said first magnetic members has one of said magnetic cores
ong,feetinm B waraTae sppridirncsidealsl SRet asadls SR &irarbioh Sgie surface
one of said first magnetic members, has a surface on the oppgsite side to )
on GieOBPesii MdgiRHRc e aUOMHRIEHCSREFD B SFUChTHISP Y rgtt bt magnetic
materials is arrapnged, whose .area is larger,than the_ area of a cross :
male Al PR ond B B SR A e N B PS5 (R S o i g6 gt one of

sai aﬁ?aflﬁ%%iién% rne%tlcc):nnlﬁer:n sb %ﬁsb? ndig %‘?}gea o%as\élitg \f\ﬂ,’[@ %1%%5?6 'fcoi%%gégr%lda d has a
Irs agnetc members, e outline of each of said cavities between Sallé

ca\ff{yc'kmg‘{%%%em %?@ﬁ%%ﬁé%&%cgl%gptﬂec&gﬁ@ gfr%i%‘f said cavities

exte rom an inner circumference side to an outer circumference side

betWe%ﬂigamaf%?Hfa?ﬁ@ﬁfiﬂeﬁB@%emﬁﬁ@ﬁaﬂg EQiIs Are A ANGRIBIQURL Btk xtends
magnetic cores along said surface, said armature further comprising a
froRlaie AHanded:terberetatable, ahoyie ratatigfaxz Mg of said magnetic material
plate, and said coils are arranged around said magnetic cores along said surface, said.
armature further comprising a plate arranged to cover said magnetic cores from the
opposite side to said one direction, wherein said plate is a second magnetic material plate
having a plurality of second magnetic members arranged circularly, each one of said
second magnetic members has a cavity with another one of said second magnetic members,
the outline of said cavity between said second magnetic members adjacent to each other in
a circular direction extends from an inner circumference side to an outer circumference
side of said second magnetic material plate, said second magnetic material plate is
arranged such that each of said magnetic cores is covered with said second magnetic
members, and the area of a surface on the opposite side to one of said magnetic cores
covered by said one of said second magnetic members is larger than the area of a surface
of said one of said magnetic cores on the side of said one of said second magnetic
members.

[0026]

[0027]



wh

10

15

20

25

said one direction on the opposite side to said one direction of said
magnetic cores. 9 00 141 In example embodiments of the armature, each
of the outlines may extend in a direction inclined relative to the radial
direction seen from the center of the s&cond magnetic material plate (71;
73). [00351 In accordance with a ninth aspect of the present invention,
there is provided a 5 motor comprising: the armature according to the
[ 338 ]e Imndamatmetshatateble abthet anretakonakis albagedidesmeay extend in a
direction, said magnets facing said first magnetic members from the
dirgijsasitechiens toedaiof iy Heticacorb slisasd Haviery afisioralig eprighetibe second
poles facing said first magnetic members. [00361 In example
magRsHsAiHEHA e hitbr may further include a plurality of fourth 10
[éﬁg ﬂeﬂc members (72] to 724;{%}21 to 724), wherein each one of the ded
8 ett® BRTRIRNCEOYE R S BHERHY o8 R T8 RGhENR MSFRpEREovided a
face the first agdneti(t:mr_r%eertgboerrg1 (711 ﬁg 2%22' 731.to 736%from %

o .
moéclj ec?)%résﬁlr%t mSgne ‘?C mem EI‘S,n %ﬂ& each o%‘éé’oflﬁqe%aglr} Sn{gtganégﬁlg about a

rouig '%%fi %%‘a%&i sgi%"%}{eqﬁﬂe%ﬁ?fg gsg%* %&é@é& %ﬁé’%}n g%%ﬁ@@%efﬁ%g%ﬁﬁ second

ourt etic members. amp ents, the motor

ma@INGLHS: 3 ﬁ@@ﬁ@gggﬁ&%@%ingc?ié&%%ﬁé@%?&{%%@@ﬁeﬁum}ity of
11to 114, 121 to 124, 131 to 134; 31 to 36) placed on a surface (61a;

ma%ﬁ@ﬂcofgﬁ&l%@iﬁ%%aﬁﬂ-%é@bﬁ%%‘éﬂ%%ﬁﬁ@rgjreCtion side, coils (All to
13, Bl I to B13; A31 to A36), and a plurality of first magnetic members

[(BIA] ta é123n1dIniendBRidnantha rtesCOmMPLISHNEMAGNets (9235 tthiBd hagnetic
rotatable about a rotation axis (92; 92) along a direction (91) in which the
memnagnrelic cores projestrandalphialitytbé magnetic poles is covered with one of the
third magnetic members (751 to 754) to face the second magnetic members (7411 to 7422)
from the side of the second magnetic members, and each one of the third magnetic
members has a cavity (751b to 754b) with another one of the third magnetic members.

[0031] In example embodiments, the armature may further include a plate (611) arranged
to be rotatable about a rotation axis (92) along the one direction (91) on the opposite side
to the one direction of the magnetic cores (111 to 114, 121 to 124, 131 to 134; 31 to 36).

[0032] In example embodiments of the armature, the plate (611) may be made out of a
magnetic material.

[0033] In accordance with an eighth aspect of the present invention, there is provided an
armature comprising: a magnetic material plate having a plurality of first magnetic
members arranged circularly; a plurality of magnetic cores; and coils, wherein each one of
said first magnetic members has one of said magnetic cores projecting toward the opposite
side to one direction on a surface of said one of said first magnetic members, has a surface

on the opposite side to one of said magnetic cores on which said one of said first magnetic

materials is arranged, whose area is larger than the area of a cross section of said one of



10 second magnetic members (721 to 724), wherein the coils are

arranged around the magnetic cores along the surface, each of the

magnetic cores is covered with the first magnetic members from the one

direction side, each one of the first ma%}‘netic members has a surface

(7111ato 7122a; 731a to 736a) on the opposite side to one of the

magnetic cores on which the one of the first magnetic members is
saidrramgedicwbose ardadssidegef $bdhamw the aidafoftarsagface (hirndtos, and has a

114a, 121 ato 124a, 131a to 134a; 31a to 36a) of the one of the
cavifsgrighiersshes ore thibssiddiof thegnsd oigratfinst thagngiicermépabers, shid cavities

one of the first magnetic members having a gap (711 Ib to 7122b; 73 Ib to
betrag)siiHiaHsHHensie BEIRerfirdiAsapHetR rl fheifdgndiEsgties extends

the first magnetic members from the opposite side to the magnetic cores, )
frogh AADE" £ BRIRHEESF ik Bt ETh OIS EHGHRES PSS hgHdragnetic material

members Q%g ach one of the seco&;g@qﬁa netic members covers_.one of
i €

L N S E SN T BN EPH P PBe @i Bface. said

amggl u;gsﬁﬁ'tmﬁe%ncegh% S bz? S engrha%seadgca ~720]Fal%a%qe7§§b3tvgltho? %%tnheris along
one of the secon mag%etl% Members, [8 N examp?e efbodiments:

.:.the stator (63; 64) may include.a first magnetic material. plate (71; 73).1

s S e S I RO
arranged circularly, and the outline of each of the gaps (7111b to 7122b;
731b to 736b) between the first magnetic members adjacent to each
other extends from an inner circumference side to an outer circumference
side of the first magnetic material plate. 5 [0039] In example embodiments
of the motor, each of the outlines may extend in a direction inclined
relative to the radial direction seen from the center of the first magnetic

material plate (71; 73) in the stator (63; 64).
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[0040] In example embodiments, the motor may further include a second

magnetic material plate (72) having the plurality of second magnetic

members (721 to 724) arranged 10 circularly, wherein the outline of each

of the gaps (721b to 724b) between th§ second magnetic members

adjacent to each other extends from an inner circumference side to an

outer circumference side of the second magnetic material plate. [0041 ] In

e embodiments of the motar, each of the qutlines may. extend in .

T TS A T T AR G R T B R B i i

diré@&&?qnéi%%a%lﬁﬂ(%é“{%tetﬂé" Rll 9 G@édﬂ Weségﬁonfrg%ﬁ%;%e%@gcﬁl)e%? asecond

embodiments of the motor, an absolute value ( Rso - Rro

mdgitierence-paiwesn @i oyfpide diameter (Rso; Rso) of the first magnetic
material plate (71; 73) and an outside diameter (Rro; Rro) of the second

[ 03g et malsidahpéaiay 2 iRy iR snoZier thag.adistaRssH kil dRMiBvided a
surface of the first magnetic material plate 20 on the side of the second

monagnetiriziemhtesdaihesuitecadilQ043 thin shaamplaembodiRenisabihebout a
motor, 12 an absolute value (i Rgo - Rro ; Rso - Rro O of a difference

rothietwesrs alongtsidé aianieteti(RseqiR hafittie fustnpagikfiecsmatenatic members
plate (71; 73) and an outside diameter (Rro; Rro) of the second magnetic

fromahriapplatte (70¥ rivaseibk wazaiteicthares distadroeng2y 1l)om ef suafasgic poles
of the second magnetic material plate on the side of the first magnetic 5

facing Fe fdrebaagnrie aemb@magnets on the opposite side to the second

rr(wg?g%Tetic membpers. [00441 In example embodiments of the motor, an
(08 ute Gximple rRRCiRENSRIBAACRTERSNCBIERENdRHULS ihdbality of fourth

madglﬁsle@ce t%(ﬂ&%&'?ﬁ& i)ftgh%féfr;sgma%n%lt?)jmﬁgrréahll each one of the magnetic poles is

covered with one of the fourth
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plate (71; 73) and an inside diameter (R,j; Rri) of the second magnetic
material plate (72; 10 72) may be smaller than a distance (tl; tl) from a
surface of the first magnetic material plate on the side of the second
magnetic members to the surface. [00451 In example embodiments of the
motor, an absolute value Rsi - Rri ; RstUR,i I ) of a difference between an
inside diameter (Rsi; Rsi) of the first magnetic material plate (71; 73) and

m@%&ﬁé‘% 913%'?3‘% e, (R @hﬁﬂ) P W EHERPAY 'E‘?Eii:ir?@‘ﬂrtaz' 946 { e ﬁrom the

€ sma Iert an a dista t2; t2) from a surface of the secon

sidaoneie materakRiaic andhe side.afiheirsk Macngie PEREES IR Abers has a

surface of the magnets on the opposite side to the second magnetic

catOMRRIS1J004617m X8 M pMBoHtiRaS ff HTRHPAQF(AMISHR(tSSlembers.
tssl) of the gaps (7111 b to 7122b; 731b to 736b) between the first

[ onagheticanenphesmnbodihdard 1R2,3bimiBehc AR @diatent @ Ragh oteprising a
may be larger than twice a distance (S; 8) between surfaces of the first
phingigneticmgmbiersoand(thid secbnt nidgnetiz4néfibers] the Suktadés placed on a
being closer ones to each other. 13 [0047] In example embodiments of
sutfeamibier, @ widtha(irscoftthetdaps (Tokbtitov24b oetirectivtheidecorits (A1l to
magnetic members (721 to 724) adjacent to each other may be larger
Althaltivied3d Bidtdhde (8YDetnéerrbushbes ditHaristehagratbanemberdo 7122
and the second magnetic members, the surfaces being closer ones to
73 b4 Sffietnd OUAE RTEXATHSISERTISSHIRENES 6F e MBI 4 bkkhaetgtion axis
tm tm) of the mag(nets 621 to 624; 621 to 624) in the direction may be
ardrer #1A1S thiREeS HSAREE B, e e R dRRERAEECENTSY QARG Adghdtitwality of
bers 71 11 to.7122; é 1 to ?@ réd the s cond.,magnetic mem bers d th
ﬁﬁ]{’&aﬁﬁ 1 98050 thé dOirfcels B 1%’6"1810 St 58S £ eaSﬁno%ﬁ around the
magnetic cores along the surface, each of the magnetic cores is covered with the first
magnetic members from the one direction side, each one of the first magnetic members
has a surface (7111a to 7122a; 731a to 736a) on the opposite side to one of the magnetic
cores on which the one of the first magnetic members is arranged, whose area 1s larger
than the area of a surface (111ato 114a, 121ato 124a, 131ato 134a; 31a to 36a) of the one
of the magnetic cores on the side of the one of the first magnetic members, the one of the
first magnetic members having a gap (7111b to 7122b; 731b to 736b) with another one of
the first magnetic members, the magnets face the first magnetic members from the
opposite side to the magnetic cores, and have a plurality of magnetic poles facing the first
magnetic members, and each one of the second magnetic members covers one of the
magnetic poles 1o face the first magnetic members from the side of the first magnetic
members, and has a gap (721b to 724b) with another one of the second magnetic members.

[0038]In example embodiments, the stator (63; 64) may include a first magnetic material

plate (71; 73)
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[0049] In accordance with a tenth aspect of the present invention, there is
provided a 10 compressor having the motor according to the above
mounted thereon. Effects of the Invention [0050] According to the
embodiments of the method of manufacturing an armature of this
invention, the coils are arranged around the magnetic cores before

haCRMERRG ynﬁam%yemq%ﬂ% the fistneenglicynermbers T

R 57‘%*?52 d
coils are arranged easily. 5 addition, the areas of surfaces of 'f%e ir tarrange

chtiagnetinmnernbensedHiRa dPPositeaide 19 e {NAONSlc $O5eS A5RURIYSkeen the

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

firpoagnetddmemiers allisallevwsahashef sragiRtediq R iRiredueed ie: side to
the magnetic cores. [00511 According to the embodiments of the method

anefuteanutactitingeasidernathedioft 20 ghisinwantion, phaggnetic resistance
increases in the gaps. This reduces the flow of magnetic flux from one of
[§5 Silstmegmantic srehwdérstgsarbtherobtde tashméghetinitinembers bytand in a
_short circuit. 14 [ 0052 1 According to the embodiments of the method of
dingeaiourinslivedralsiymisttee wdinbdaesibureot thesinheatioler afiagfeticnagnetic
material plate molded in one piece and the like can be employed, and it is

mageiiakeliiEd td chehiEateaghditdores with the magnetic material

B SR e g ceps ard i Scute S, e
S T T ST A
SIS NS e BeGR AFITROF G T CO B o
md@%ﬂp%émbers adjacent to each other extends from an inner circumference side to an
outer circumference side of the second magnetic material plate.

[0041] In example embodiments of the motor, each of the outlines may extend in a
direction inclined relative to the radial direction seen from the center of the second
magnetic material plate (72) in the rotor.

[0042] In example embodiments of the motor , an absolute value ( | Rso - Reo ' | Re -
Ry | ) of a difference between an outside diameter (Rso; Ryo) of the first magnetic material
plate (71; 73) and an outside diameter (Ry,; Ryo) of the second magnetic material plate (72)
may be smaller than a distance (t1; t1) from a surface of the first magnetic material plate

on the side of the second magnetic members to the surface.

[0043] In example embodiments of the motor,



10

15

20

on the opposite side to the magnetic cores are larger than the areas of
cross sections of the 10 magnetic cores on the side of the first magnetic
members. This allows most of magnetic flux to be introduced to the
magnetic cores. Further, magnetic resistance increases in the gaps. This
reduces the flow of magnetic flux from ppe of the first magnetic members
to another of the first magnetic members by a short circuit. [ 00541
According to the embodiments of the method of manufacturing an

an HBBIUIE Qnthe (1%ar magre of {hig inv @@“‘P'} thecolsRaRrewented an outside

from falling off the magnetic cores. fOOSgo] According to the embodiments

dighthe meihed plmarufasturinmsic-annriue Rhtbe7 Brmaturg hthisside diameter

invention, the areas of surfaces of the second magnetic members on the
(RRpRQSite didedaiiienmpgniiingeres pradamemnibandheareasoh sufaesse (12; 12)

of the magnetic cores on the side of the second magnetic members. This
fromilowsinfiost of mhagsretiodlwatm@ichedniratiyded tonthieensa@neficheofest magnetic

Further, magnetic resistance increases in the gaps. This reduces the flow
mephbatigtetic fusideonebikeofrthensscondthragpetisithendbets theanathiet afiagnetic

the second magnetic members by a short circuit. (0056] According to the
megdBEdiments of the method. of manufacturing an armature or 15 the

armature of this invention, cogging torque is reduced. [0057] According to

[Wéan%m% %?h?éim%afd%wmwaﬁ%@éﬂﬁﬁd@%hh&m&@rz 6f | Rsi-
(e sl el owtg (om e s e pvedbesdo
A R R e o e
72&%%-%2 \I}VQVS?HQ%}’ R %E'&z{&% S{{:} r,] %‘)i it %%Qf“aég SRS ﬁ-{sqi%%%%lélgg%nateriai
plate on the side of the second magnetic members to the surface.

[0045] In example embodiments of the motor, an absolute value ( |Ri-Ril: IRy-
R;i | ) of a difference between an inside diameter (Rsi; Rgi) of the first magnetic material
plate (71; 73) and an inside diameter (R R,i) of the second magnetic material plate (72;
72) may be smaller than a distance (t2; t2) from a surface of the second magnetic material
plate on the side of the first magnetic members to a surface of the magnets on the opposite
side to the second magnetic members.

[0046] In example embodiments of the motor, 2 width (tssl; tssly of the gaps (7111b to
7122b; 731b to 736b) between the first magnetic members (7111 to 7122; 731 to 736)
adjacent to each other may be larger than twice a distance (8; ) between surfaces of the
first magnetic members and the second magnetic members, the surfaces being closer ones

{0 each other.
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of magnetic flux from one of the third magnetic members to another of the
third magnetic members by a short circuit. Additionally, most of the
magnetic flux flowing from the 10 magnets is introduced to the magnetic
cores via the second magnetic members, and conversely most of the
magnetic flux flowing from the armatur&Js introduced to the magnetic
cores via the third magnetic members. This increases drive efficiency of

tor. [0059]According to the embodiments of the method of
AT P P RARE s SAIaR LS IUGHYoHPS BRI 7240
betf agérlxstkger NEORE %Illg 0 tpcegl]%ﬁl(;b%?g f?ﬁ?dtg%% gc'? g%élgtot%q%]?l@gt %%déglfgftge larger

€ embodiments O? eme anufacturing an armature 0

A NALIE BNIR INMSTHION. e plate funGions 8s 2, yoke. TRISINCSa%Re second
h

rnve eff|C|ency or drive output or a motor when the-armature

ma%gegwﬁ%&qs?wmé%%ﬁ{dg@&mmqoiéa@HreJ{ﬁgr.to the motor. 20

1 ] According to the embodiments of the method of manufacturing an

[ Gomatuse cfhe nethod ah s Wit ing & MAREQRe B Matkse @Ethisenets (621

invention, cogging torque is reduced. [0062] According to the

to embasiimentsef thegmaihegtiohmaiutactiring thaR0RTRr he IO dhiBetween
invention, most of magnetic flux flowing from the rotor is 16 introduced to

sutheanagngiic Gotesmuimetie finshrhagneticl nembees; THig ablo®Asthend the second
magnetic flux to be interlinked efficiently to the coils. 10063 ] According to
magreemboaibeentgZdf thé2hethbdoof Hhptifacitising domgtoiverrthecsmotacbbther.
this invention, magnetic resistance increases in the gaps. This reduces
[0 Fovn Besprdaurretidtiux kot amedfahéopresamagnetsmethiiersstorovided a

another of the fourth _
compressor having the motor according to the above mounted thereon.

Effects of the Invention

[0050] According to the embodiments of the method of manufacturing an armature of
this invention, the coils are arranged around the magnetic cores before covering the
magnetic cores with the first magnetic members. Thus the coils are arranged easily. In
addition, the areas of surfaces of the first magnetic members on the opposite side to the
magnetic cores are larger than the areas of surfaces of the magnetic cores on the side of the
first magnetic members. This allows most of magnetic flux to be introduced to the
magnetic cores.

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

members by a short circuit.
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magnetic members by a short circuit. Additionally, most of the magnetic
flux flowing from the magnets is introduced to the magnetic cores via the
first magnetic members, and conversely most of the magnetic flux flowing
from the armature is introduced to thejgnagnetic cores via the fourth
magnetic members. This increases drive efficiency of the 10 motor.
0064] According to the embodiments of the method of manufacturing a
[5%% recssiie tRehembediasmst ohidsvershobrrenidrrartng i i pRae or the

can be compressed efficiently. .,[0065] According to the embodiments of
af%“a?r?%m}r%w‘fﬁ%omm?@ﬂ?mel%a&l&l% s brRBSRE R AgAdhe like can

b th jte side. to.th ic cores are 15 larger, than .

be (R BRIAE o Aok eRlBnE BPUES ridHete At dBHRTHE SHE P HB Hpe; magnetc
' Thi t of tic flux to be introduced t

e e A e e G S g

[9iesy a0d the ke san %m&h%%mﬂg[e %@%H@’MEEJ&%%L%&%‘ MWnature of

steps and the structure of the armature. [0066] According to

thigmPesinenisaf themaierafitisinVeNIs . Re Jis agnsiic AR eMBeS: core,

cover the magnetic cores, and the areas of the first magnetic members on

thdheiloppesifeside terthamagnalisncaresce ieart hamtheArasridhe Thus the
magnetic cores on the side of the first magnetic members. Thus the coils

coiloanobhienfédrdallioff & lehBtianhdheside comared withetligsfisshgnetic members
magnetic members. Further, magnetic resistance increases in the gaps.

on Thispeduce sithetflohe ofapagivetio dtux framzentof the magREeRS sections of the
members to another of the magnetic members by a short circuit both in

magietieatoreario 17 potorofThe first megpsétiomerhbers ilviedliosvsustioffmeagnetic
magnetic flux flowing from the magnets to the magnetic cores, and

ﬂuf\jéﬁ\}:@rg@wﬁqgegle@b MgEtCHembaiy theromieactic resistance increases in the

gaps. This reduces the flow of magnetic flux from one of the first magnetic members to
another of the first magnetic members by a short circuit.

[0054} According to the embodiments of the method of manufacturing an armature or the
armature of this invention, the coils are prevented from falling off the magnetic cores,

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

[0056] According to the embodiments of the method of manufacturing an armature or
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most of the magnetic flux flowing from the stator to the magnets. This
increases drive efficiency of the motor. 5[ 00671 According to the
embodiments of the motor of this invention, a magnetic material plate
molded in one piece and the like can bgsemployed for the first magnetic
material plate, thus simplifying the structure of the armature. [ 0068 1
According to the embodiments of the motor of this invention, togging
to ue is IS J 1?‘ uced. 10 [ 00691 Accordlnlg to the embodiments of the motor
a

18 IMventi O ng torgue regue
slinven ion, a mag Heterhateria te'molded in one piece and the

[@5?7‘3391?% QY G ?&1 dRHERlY o%ggne“ﬁlmcf‘t%”;% tqié]?r:%% 4 Iotor or the

S|mp|fy|ng tructureo e rotor. ["According to the iments

mothtldg mtﬁ{v%ﬁaﬁ '&@FH@%&Q@GWQ}?%&%& Qﬁﬂﬁrﬁt@gopé{r tf@qntroducod to the

magnetic cores is prevented from flowing by a short circuit in the stator 1

ma%k@efﬂecﬁkg@%ﬁrm&%%§g{%ﬂ theqfikstmagnelicipateta Hlﬁé%eéé’%% to be

According to the embodiments of the motor of this invention, the

inteAagadtierficiengenerateshily the magnets is prevented from flowing by a
short circuit in the rotor via the outer circumference side of the second

[ @04 heticcmdtegabplatecri®ddRtoAtcofdingriediel erf bodintentsial thenotor or the
motor of this invention, the magnetic flux 20 generated by the magnetic
motores {sipreventied. frorpritowirgibya s hontcercuiniththgagtatol hikartdedemntre flow
circumference side of the first magnetic material plate. [0073] According to
of thegaphibdtimEnts onehel hetBrist thgiate mionbene tmaeeibtt dfuthe third magnetic
generated by the magnets is prevented from flowing by a short circuit in
MERBFSIEY s BE Wtareﬁﬁéféw@&sm@%%@%é@wmahétf@mrfwm the

plate. 25 [0074] According to the embodiments of the motor of this
maﬁﬂfé?}tféﬁw}ﬁgan@tl the” magnetic cores via the second magnetic members, and

conversely most of the magnetic flux flowing from the armature is introduced to the
magnetic cores via the third magnetic members. This increases drive efficiency of the
motor.

[0059] According to the embodiments of the method of manufacturing an armature or the
armature of this invention, a driven part is driven easily b3./ being connected to the plate.

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

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

[0062] According to the embodiments of the method of manufaoturing a motor or the

motor of this invention, most of magnetic flux flowing from the rotor is
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18 flux is prevented from being short-circuited from one of the first
magnetic members to another via the gaps between the first magnetic
members adjacent to each other. [ 00751 According to the embodiments
of the motor of this invention, the mag@%tic flux is prevented from being
short-circuited from one of the second magnetic members to another 5
via the gaps between the second magnetic members adjacent to each

intr?ﬁ@i?crec{(gg ﬁ?é (ﬁﬁé%ﬂ'@ 9&%&3‘%‘;@8&@%&@&@%@8&%@ thi%‘éﬂé’ N Qﬂgws the

e magnetic generate e magnéts Is prevented from being

maSNORk GlGUILes MR RR-MEANGLR:AS 1heSatne. magnetic pole via the side

Surfaces thereof. [0077] These and other objects, features, and

| Gshantages ehihe enhodiments il thremd QHueserdinvanRiRa Wl RGBS or the

more apparent from the following detailed description when taken in
moEONPRGHAR Wi erReeeMPARING @ iegesBriaiDeseriptionsatduces the flow
Drawings [00781 Fig. 1 is a perspective view schematically illustrating a
of stater6d desclibed ina oSl sforefienmegnembodimbat Figaoiba of the fourth
perspective view schematically illustrating a motor described in a second
magrefernadrebetotinrestiofigirBus. a sidditimwlbchmostidalhy ithssmatindlax flowing
motor. Fig. 4 is a perspective view schematically illustrating the stator 63
froteBuribegivisls 20thilecpicfethedragisoidintent. iRghs 154 Blagneleyynembers, and
schematically illustrating a motor. Fig. 6 is a plan view schematically
coRgEIFALimPal bR fasrbsidl pratlo v eHigin A araiE s vieyced to the

schematically iIIustratin]g a magnetic materiaI{gIate _ .
magnetic cores via the fourth magnétic members.  This increases drive efficiency of the

moetor.

10064} According to the embodiments of the method of manufacturing a compressor or
the compressor of this invention, a refrigerant and the like can be compressed efficiently.

{0065} According to the embodiments of the armature of this invention, the areas of
surfaces of the first magnetic members on the opposite side to the magnetic cores are
larger than the areas of cross sections of the magnetic cores on the side of the first
magnetic members. This allows most of magnetic flux to be introduced to the magnetic
cores. In addition. a magnetic material plate molded in one piece and the like can be
employed, thus simplifying the manufacturing steps and the structure of the armature.

[0066] According to the embodiments of the motor of this invention, the first magnetic
members cover the magnetic cores, and the areas of the first magnetic members on the
opposite side to the magnetic cores are larger than the areas of the magnetic cores on the
side of the first magnetic members. Thus the coils do not lie off or fall off at least from
the side covered with the first magnetic members. Further, magnetic resistance
increases in the gaps. This reduces the flow of magnetic flux from one of the magnetic

members to another of the magnetic members by a short circuit both in the stator and
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72. 25 Fig. 9 is a perspective view schematically illustrating a stator 65

described in 19 a fourth preferred embodiment. Fig. 10 is a perspective

view schematically illustrating a motor. 5 Fig. 11 is a perspective view

schematically illustrating a motor described in a fifth preferred

embodiment. Fig. 12 is a side view scHematically illustrating a motor. Fig.

13 is a perspective view schematically illustrating a stator 66 described in

a sixth preferred embodiment. 10 Fig. 14 is a side view schematically
rotfySthstivta SIS HCPREMBRrS Inperkise civstidvibscmarrsticallyfletammdrom the

a wound core. Fig, 16 is a perspective view schematically illustrating a

magphih AR PR RRLRIYS. 7Y $BdareTYTSE X dBROISP e TRRRDRyS introduce
ill ti . 15 Best Modes f ing Out th ti .
o D TS EASBETOF £15. YAk ATgaTE s PSiatsrs crive

f63 according to this embodiment. It is shown as disassembled along a
efficienc dhagmotor.

presc¥ik())e rection 91. The stator 63 includes a core 631, coils All to A13

[ @(%17 ?M:ct&cﬁllsg ’t@ﬂ% %ﬂ%ﬂ%’%ﬁ@&‘ﬁ{&%ﬂ% :ll.'hlg QnLQte%TQ %18%%%{{?31%aterial

includes a plateé 61 and a plurality of magnetic cores 111 to 114, 1

plalf ABIRLNR: 134. T heaPiatel Rl RES BSURRRS 8d doARckiISNeTHERHQ R aterial
prescribed direction 91. The plurality of magnetic cores 111 to 114, 121 to

plal@4nangdigisitiad 84 areaianaedciiewaily in this order on the surface

61a, each projecting along the
[0068] According to the embodiments of the motor of this invention, cogging torgue 18

reduced.

[0069] According to the embodiments of the motor of this invention, a magnetic material
plate molded in one piece and the like can be employed for the second magnetic material
plate, thus simplifying the structure of the rotor.

[0070] According to the embodiments of the motor of this invention, the magnetic flux
generated by the magnetic cores is prevented from flowing by a short circuit in the stator
via the outer circmﬁference side of the first magnetic material plate.

[0071] According to the embodiments of the motor of this invention, the magnetic flux
generated by the magnets is prevented from flowing by a short circuit in the rotor via the
outer circumference side of the second magnetic material plate.

[0072] According to the embodiments of the motor of this invention, the magnetic flux
generated by the magnetic cores 1s prevented from flowing by a short circuit in the stator
via the inner circumference side of the first magnetic material plate.

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

[0074] According to the embodiments of the motor of this invention, the magnetic
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prescribed direction 91. 25 [00811 In Fig. 1, the core 631 further includes

step portions 115, 116, 125, 126, 135, and 20 136. The step portion 115

is positioned between the magnetic core 111 and the magnetic core 112,

and the step portion 116 between the magnetic core 112 and the

magnetic core 113, respectively. The stép portion 125 is positioned

between the magnetic core 121 and the magnetic core 122, and the step

portion 126 between the 5 magnetic core 122 and the magnetic core 123,
fluregpaesivalpd Thensteginsotior - BStdep demorat rdtifsefirthanmptistimembers to

core 131 and the magnetic core 132, and the step portion 136 between
angifeiiag Hisigaps e ezt Hstinghetic psrabessadiagsattversiods?] In

ach, of the step portions 115, 116, 125, 126, 135, and 136, top_surfaces. )
[ %521, Aepg i E RO ) T OIHA pBLiRa e s theenetic flu is

f 61 I to th late 61 than t f lllato 114a,
P SH g A - B LA (5 054 410 OPVRe FBGGR CBFeBALE PYGrTRs to nother
. 12110124, and 131 to 13 the. ite side to th f 61 a.
AR e S e e e s e A o 2 1,

[ 855k 338 10 the, MadR.dassrbed.ahoye; 50 ﬁ&ﬂsfcgﬁﬂﬁwgﬁ%@t&%%&%ﬁc flux

arranged easily'to desired 15 positions. [0084] The step portions ,

oeddBicldRs #26mi3meand F36may Rednadaout o2 magaeliscaterab:is of the

may be made out of a non-magnetic material. [0085] The coils All to A13
sarfBehBddete BIB aretpéransedrandhemafesementioned core 63 1 as

indicated below. 20 [0086] The coil Al | is arranged to surround the
[ naghetinsoresdlahio ddB3dogathandhemnd advantages of the embodiments of the
present invention will become more apparent from the following detailed description when

taken in conjunction with the accompanying drawings.

Brief Description of Drawings
[0078] Fig. 1 is a perspective view schematically illustrating a stator 63 described in a

first preferred embodiment.

Fig. 2 18 a perspective view schematically illustrating a motor described in a
second preferred embodiment,

Fig. 3 is a side view schematically illustrating a motor.

F 1g 4 1s a perspective view schematically illustrating the stator 63 described in a
third preferred embodiment.

Fig. 5 is a side view schematically illustrating a motor.

Fig. 6 is 2 plan view schematically illustrating a magnetic material plate 73.

Figs. 7 and § are plan views schematically illustrating a magnetic material plate
72.

Fig. 9 is a perspective view schematically illustrating a stator 65 described in
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coil A12 is arranged to surround the magnetic cores 121 to 123 together,
and the coil A13 is arranged to surround the magnetic cores 131 to 133
together. The coils Al I to A13 are all arranged along the surface 61 a.
[0087] The coil Bll is arranged to surround the magnetic cores 123, 124
and 131 25 together, the coil B12 is artranged to surround the magnetic
cores 133, 134 and 111 21 together, and the coil B13 is arranged to
surround the magnetic cores 113, 114 and 121 together. [0088] In
arranging the coils All to A13, each of the coils All to A13 may be wound
around the magnetic core in the mode described above, or each of the
coils Al I to A13 5 wound in advance may be fit onto the magnetic core in
the mode described above. The latter case is shown in Fig. 1. The same
2 fourdl repfgiecd smbBAIneBLB 13. [0089] This arrangement of the coils All to
Al13 and B 11 to B 13 is distributed winding. The arrangement with
distribubd WindiA @IS BREIMOIE T tRBETHAGARY d sk giéreraraiotoes not
noticeaply inclyde a harmgnic compaonent. 10 [0090] The coils All to A13 )
and BLUE Blg g BRI SFBaHGRP b HSHe AR defiibed in a
ﬁfﬂ]e_:forrinati%n arlljd&:)rea age of the coils All to A13 and BI1 to B13 resulting
I‘OPI% em 1

“Stess appﬁ)le(rjn o'the coils All to A13 and BIl to B13. Also, insulation

= ersig e ol AR, BRI ot oo o

I'11to 114, to een each of the coils.

15 [0094;1 Afqun é&%ﬁ&ﬁ%@fé@%ﬂ@ﬁé@@aﬂiﬁm@&ﬁm@%@%&%H‘&S@J@ed ina

Al 1to AI3 and BIl to B13. It is particularly désirable to'employ a

sifecregwar ingdatarms of improving the space factor compared with a
round line, thus reducing the size of the

Fig. 14 is a side view schematically illustrating a motor.
Fig. 15 is a perspective view schematically illustrating a wound core.
Fig. 16 is a perspective view schematically illustrating a laminated core.

Figs. 17 to 19 are cross-sectional views schematically illustrating a compressor,

Best Modes for Carrying Out the Invention
[0079] First Preferred Embodiment
Fig. 1 schematically illustrates a stator 63 according to this embodiment. It is
shown as disassembled along a prescribed direction 91. The stator 63 includes a core
631, coils A1l to A13 and B11 to BI3, and a magnetic material plate 71.

[0080] The core 631 includes a plate 61 and a plurality of magnetic cores 111 to 114,
i21 to 124, and 131 to 134. The plate 61 has a surface 6la, and is vertical to the
prescribed direction 91.  The plurality of magnetic cores 111 to 114, 121 to 124, and 131
to 134 are arranged circularly in this order on the surface 61a, each projecting along the
prescribed direction 91.

[0081] In Fig. 1, the core 631 further includes step portions 115, 116, 123, 126, 135, and
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stator. A rectangular line is also desirable in terms of reducing the

influence of skin effect. 20 [0092] Because a side of the magnetic cores

111 to 114, 121 to 124, and 131 to 134 having the same shape in the

axial direction on the opposite side to the plate 61 is open, the coils All to

Al3 and B | 1to B13 can be arranged ggsily on the core 631. It is

particularly easy to fit the coils All to Al3 and B11 to B13 wound in

advance in prescribed shape onto the magnetic cores 111 to 114, 121 to

1394, 48 8Pt amiennidiking Positiswssibhstiveamshey magettingetae 111 and the
shape. 22 (0093] Next, the magnetic material plate 71 is arranged in a
PR G OLFib bBRGwn ST ROFACB3 1 Ion kiR B SiREATtS Aars alfd and the

B1llio B13 h been arranged. . The magnetic material plate 71 is fixed
n}ﬁ%nnlélfo 560?)?2’653?%?%% rrairggn?gfﬂ, PSP pte, ISwRASHIGRcS aBfRpen the
e e 631 s greater.in mass than the magnetic materjal
DA i s e e e YA 5y peoween he

11{5‘@9:@%%“90%(3[@96&&7%61&%&%&8 aotan 1,1%@ %Ic%%%? thifh%rds%ﬁﬁgag%%ion 135 1s

each one of the first magnetic members 0 has one 0

ISEahetrbbhgh With.anether the, dit ' r :
pspecific:ally, the first mag netic&qmitgjrfzﬂ'%%lilﬁlg %?sg?f%%é%%ﬁl%% %n\,‘mﬁﬁ?gep portion

1 26ljacestd thimskmagoetiecmatesial bl el magneticnemaers
7112 to 7122 have the gaps 7112b to 7122b in the same fashion. In Fig.

[0as] olitlinelns Rhetsioh hergans1 151 1bdo1 1228 edends alonadpedarial 115,

direction seen from the center of the magnetic material plate 71.
1716095)Thd aghdiic mdtédics plathe dpposersside magnaticacoreralliocldsr to the
pI%t%lét? ’élhza?i' top surfaces I1la to 114a, 121a to 124a, and 131a to 134a are of the
magnetic cores 111 to 114, 121 to 124, and 131 to 134 on the opposite side to the surface
61a.

[0083] It is desirable to arrange the step portions 115, 116, 125, 126, 135, and 136 in the
mode described above so that coils described later will be arranged eastly to desired
positions.

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

[0085] The coils A1l to A13 and B11 to B13 are arranged on the aforementioned core
631 as indicated below.

[0086] The coil A1l is arranged to surround the magnetic cores 111 to 113 together, the
coil A12 is arranged to surround the magnetic cores 121 to 123 together, and the coil A13
is arranged to surround the magnetic cores 131 to 133 together. The coils A1l to AI3
are all arranged along the surface 61a.

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

together, the coil B12 is arranged to surround the magnetic cores 133, 134 and 111
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15 and 131 to 134 from the opposite side to the surface 61a. At this time,

the first magnetic members 7111 to 7114, 7115 to 7118, and 7119 to

7122 cover the magnetic cores 1 1 1to 114, 121 to 124, and 131 to 134,

respectively. [0096] In each one of the first magnetic members 7111 to

7114, 7115t0 7118, and 7119 to 7122,the area of surfaces 711 la to

7114a, 7115ato 7118a, and 7119a to 7122a on the 20 opposite side to

one of the magnetic cores 111 to 114, 121 to 124, and 131 to 134 on
LRl tHBIGHE BPHh Yids magasdcimenounsishsrrargst tscrirget hahl thend 121
m%{rg%? of the top surfaces | |lato114a, 121 ato 124a, and 131 ato 134a

& one of the magnetic cores. [0097] Fig. 2 is a perspective view of
side view of the

fator 63 factured i ' Fig. .31
i) H arginb e corl A R Bt et RS it gy be wound
ard f [ t, 23 .[009 ding to t hni
reggggjg%%%]ge{ésﬁgtgg 3?%:%%5%3 g Soc\?‘eg,lzt é%c%i%m%l%g :?L%gt?éenmqgﬁ o11 o A13

whi e, atARgecharoupdl (e MAANGHESRIES 4 14 Eﬂe]ri{;lélahel %23%9%8% %Z)%Qfg. The

131 to 134 before covering the magneétic cores 111 to

lafificcdstlisthd34 with ghe firstinagnetic members 4lil kia (57115 to
7118, and 7119 and 7122. 5 Thus the coils Al Ito A13 and B 1 Ito B13 can

[besatangesaasiyddPo0iHnddinan, tha Feas Bfithe MIHGesdddkd Rinding,
7114a, 7115ato 7118a, and 7119a to 7122a of the first magnetic

Thremberendt htoh7 divdinits t0ifdihg, anitAtddda 122 aigodarigefitiafencrated
the areas of the top surfaces 1 | lato 114a, 121a to |24a, and 131a to 134a

dogs nheneiingablicindiet hltmdriid cofpima24, and 131 to 134,
respectively. This allows 10 most of magnetic flux to be introduced to the
(P99 efibccsrdls 141 itda ¥l 31 andd3i24tamd 31 8EyoleRindividually surrounded by

insulators. This avoids deformation and breakage of the coils Al1 to A13 and Bl to
B13 resulting from stress applied to the coils A1l to Al3 and B1l to B13. Also,
insulation is ensured between the coils A11 to Al13, B11 to B13 and the magnetic cores
11110 114, 121 to 124, 131 to 134, as well as between each of the coils.

[0091] A round line or a rectangular line may be employed for the coils A1l to A13 and
BIT to Bi3. It is particularly desirable to employ a rectangular line in terms of
improving the space féctor compared with a round line, thus reducing the size of the
stator. A rectangular line is also desirable in terms of reducing the influence of skin
effect.

[0092] Because a side of the magnetic cores 111 to 114, 121 1o 124, and 131 to 134
having the same shape in the axial direction on the opposite side to the plate 61 is open,
the coils AIl to A13 and B11 to B13 can be arranged easily on the core 631. It is
particularly easy to fit the coils All to Al3 and B1l to Bi3 wound in advance in
prescribed shape onto the magnetic cores 111 to 114, 121 to 124, and 131 to 134, making

it possible to employ a rectangular shape.
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[0100] Further, magnetic resistance increases in the gaps 7111b to
7122b. This reduces the flow of magnetic flux from one of the first
magnetic members 7111 to 7122 to another of the first magnetic
members by a short circuit. 15 [ 0101 ] Moreover, in the stator 63
manufactured by the technique describgd above, the magnetic material
plate 71, namely, the first magnetic members 7111 to 7114, 7115 to

ﬁ;@ga{ 119 to 7122 cover the magnetic cores 111 to 114, 121 to 124,
?a &§ ¢ DAGIFIS dRakEdRes(ificasaneethibarneds dpsaiddbelow on

7118a d 71 9a.to 7122 of t e first magnetic members are larger than

éoa?eas Fres gﬁﬁi%l& S 118 folf19 B31495336 hove Parrarmengsd.  The
f Th B11 to B13
gﬂ@ng réfg% ?%?#39 o e'EFP tlve & coxl"lf:sgé’| 0 %eaﬁ%{g?gﬂ%“ 81(? gxampie

tli eas rom eYS|de covere

wWiRIGHR! ARt %e&%gg]ﬂ%eg&@dﬁgge{g ére%t%rmlbomerlgs? %13514‘{ 195, 2 aert]mt material

are schematic perspective view an View of a motor acCor
pliis/gmbodiment. This motor includes the stator 63 explained in the first
preferred embodiment and a rotor 31. (0103] The rotor 31 includes a

knisat}atk-6Ra pragoeisBRdl 98241 aRd ApRAaNotis Mmateiahelateéntneri 11 o

substrate 62 is rotatable about a rotation axis 92 along the "5 prescribed

7 dientiang@d candlisiarangedicefaeadhadnageatictatesiahnialeid hitaers 7111
the opposite side to the plate 61. [01041 The magnets 621 to 624 are

toahtahdes ore @bpafaceldf the Sub3tratélb 2noththasidef ftifiesmagnelitc members.
materlaaglate 71, to face the magnetic material plate 71. More
Mg erreiigeliie i dnsstenegictis 6en i haleiasrtiagpetid pble ovithéts adjacent

side of the )
first magnetic material 7112. The first magnetic members 7112 to 7122 have the gaps

7112b to 7122b in the same fashion. In Fig. 1, the outline of each of the gaps 7111b to
7122b extends along the radial direction seen from the center of the magnetic material
plate 71.

[0095] The magnetic material plate 71 covers the magnetic cores 111 to 114, 121 to 124,
and 131 to 134 from the opposite side to the surface 61a. At this time, the first magnetic
members 7111 to 7114, 7115 to 7118, and 7119 to 7122 cover the magnetic cores 111 to
114, 121 to 124, and 131 to 134, respectively.

[0096] In each one of the first magnetic members 7111 1o 7114, 7115 to 7118, and 7119
to 7122, the area of surfaces 7111a to 7114a, 7115a to 71 18a, and 7119a to 7122a on the
opposite side to one of the magnetic cores 111 to 114, 121 to 124, and 131 to 134 on
which the one of the first magnetic members is arranged is larger than the area of the top
surfaces 111a to 114a, 121a to 124a, and 131a to 134a of the one of the magnetic cores.

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

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

a second preferred embodiment.
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10 magnetic material plate 71, with the polarities of magnetic poles
varying between adjacent magnets. The rotor 31 rotates when magnetic
flux generated by the stator 63 acts on the magnets 621 to 624. [01051
The magnetic material plate 72 has a plurality of fourth magnetic members
721 to 724 arranged circularly in this ggder, and each one of the fourth
magnetic members 721 15 to 724 has one of gaps 721b to 724b with

r one of the fourth magnetic members. More specifically, the fourth

oth
ﬁ&gaﬁiti‘@‘iﬁ%ﬁgﬂélt‘?fi%ﬁ@hﬁ@@apﬁgmmmﬁta@jﬁéérﬂimﬁmimbfgvmttbe coils
;eri 5;22. %e fourth magnetic members 722 to 724 have the gaps
ATL3E (VA thdsambasHichLco 106 dhn aHess rasesd dide 14, 121 to
r ts,621 to 624 from the opposite 20 side to the substrate
L B B Rl B S R 5D L Hohbbh dre Mdrnd 131
specifically, t netic m rs 721 to cover, the ts
o e SR A S R S g 7122
TR IHRLBIOWTRANRTS RAISS PRGN el AgNelc ugners T1LL 1o
eac

7122, it can be understood that, with respect to one 25 of the
[PaeyEis RRlesH0RRQk¢Re JOUIRINAOREHEITEMPAEL 211 18 4 644948 Sind 71194

the one of 25 the magnetic poles from the side of the first magnetic

toMERbeisHe filstenddadidmbacsete finstanaguets reapars, 1Ad 11997422122 are
[0108] According to the technique regarding the motor discussed above,

langosthef thagnetiofltke fopvingfitem thearaiandd, isinresluced hthes1a to 1342 of
magnetic cores 111 to 114, 5121 to 124, and 131 to 134 via the

therimgaeticcnaaresidll plésel 74, hamelyl Ada dhé finst magetiesmenmagts 7This allows
to 7114, 7115 to 7118, and 7119 to 7122. This allows the

most of magnetic flux to be introduced to the magnetic cores 111 to 114, 121 to 124, and

131 to 134.

[0100] Further, magnetic resistance increases in the gaps 7111b to 7122b. This
reduces the flow of magnetic flux from one of the first magnetic members 7111 to 7122
to another of the first magnetic members by a short circuit.

[0101] Moreover, in the stator 63 manufactured by the technique described above, the
magnetic material plate 71, namely, the first magnetic members 7111 to 7114, 7115 to
7118, and 7119 to 7122 cover the magnetic cores 111 to 114, 121 to 124, and 131 to 134,
and the areas of the surfaces 7111ato 7114a, 7115a to 7] 18a, and 7119a to 7122a of the
first magnetic members are larger than the areas of the top surfaces 111ato 114a, 121ato
124a, and 131a to 134a of the magnetic cores, respectively. Thus the coils B11 to B13

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

71.

[0102] Second Preferred Embodiment

Figs. 2 and 3 are schematic perspective view and side view of a motor
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magnetic flux to be interlinked efficiently to the coils Al | to A13 and Bl | to
B13. [0109] Further, with the aforementioned magnetic material plate 72
covering the magnets 621 to 624, the flow of magnetic flux by a short
circuit is reduced from one of 10 the fourth magnetic members 721 to 724
to another of the fourth magnetic members in the rotor. This is due to an
increase in magnetic resistance in the’gaps 721b to 724b. Additionally,
most of the magnetic flux flowing from the magnets 621 to 624 is
acintrddgdediios thalsidtore68 ad hientionednahaes, thadatse tdostdhihel in the first
magnetic flux flowing from the stator 63 is introduced to the magnets 621
prefes2d sabtvbmeagmedie 18anaierial plate 72, namely, via the fourth
[m%netic members 721 to 724. This increases drive efficiency of the

}. f0EL oytrisiadretussvering e dih omagnatsoct824tifR4hand a magnetic
magnetic material plate 72, each of the fourth magnetic members 721 to
mafenial, Blatover eddls o RadHets 6othtablesohovbdhaetiisl, asis 92 along the
example,.or parts of the fourth magnetic members 721 to 724 20 molded
PEGCRES %&%ﬂ?&}f&&ﬁti%eaﬁﬁ%@%?ié%%f%f@zma%}eé&afﬁ?ﬁféﬁaﬂo@m 71 from the
Op&ll%\éﬁrtsh&l:ecgﬁhiet%ﬁageg?gble to employ the magnetic material plate 72

éoverlng e?nagnets 621 to 624 with the fourth magnetic members

[6244P %ﬂé‘@g@g%%% é%%a&ggeg@}%ﬂ% ghefa“cg%??gg%%%%' AL 1 e side

72in"one piece, for example, thus simplifying the manufacturing steps

O B A St » s e AR Mor
gnhetc material in terms o
spdnieigninghasyakesdsncrease Aiveretliiciensynoldive QuiRUL LT Re side of the
magnetic material plate 71, with the polarities of magnetic poles varying between
adjacent magnets. The rotor 31 rotates when magnetic flux generated by the stator 63
acts on the magnets 621 to 624.

[0105] The magnetic material plate 72 has a plurality of fourth magnetic members 721
to 724 arranged circularly in this order, and each one of the fourth magnetic members 721
to0 724 has one of gaps 721b to 724b with another one of the fourth magnetic members.
More specifically, the fourth magnetic material 721 has the gap 721b with its adjacent
fourth magnetic material 722. The fourth magnetic members 722 to 724 have the gaps
722b to 724b in the same fashion.

[0106] The magnetic material plate 72 covers the magnets 621 to 624 from the opposite
side to the substrate 62, to face the magnetic material plate 71 with gaps between them.
More specifically, the fourth magnetic members 721 to 724 cover the magnets 621 to 624,
respectively,

[0107] Because the magnets 621 to 624 exhibit a plurality of magnetic poles facing the

first magnetic members 7111 to 7122, it can be understood that, with respect to each one

of the magnetic poles, one of the fourth magnetic members 721 to 724 covers the one of
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10 15 20 25 26 the motor. [0113] Even when a magnetic material is

employed for the substrate 62, iron loss, mainly eddy-current loss and

hysteresis loss are reduced for the following reason. Namely, when the

coils All to A13 and B11 to B13 are arranged with distributed 5 winding,

magnetic flux generated by the stator %33 includes only a small amount of

harmonic components, so eddy-currerit’loss is small. And when the rotor

31 rotates in synchronization with a rotational magnetic field generated at
th¢thestator 68]dsyStenedis Joksobdsefironmafimdamentadkcofiponeritiabthatface the

rotational magnetic field is reduced. [01141 The rotor 31 does not have to
firfichageatie mabdemd 62, orthé2substrate 62 and the 10 magnetic

material plate 72. In such cases, a disc-shaped magnet magnetized with a

[91RR A Asrridipset Bietsehaidne evapding for exeiorpidisautesd diake most of

magnets 621 to. 624. In magnetizing this magnet, the magnetic poles are

mighTiE T nORM g REtE e bty fraabadiasd oriisingritit emahd 11 to 114,

ide qf.the stator 63, for example. [ 01151 Alternatively, the rotor 31 dges
1] o el ddei b dghens GoTR o ATIEE SRK: s e orbiatre first

marén%g' (t) rc%%{fi:?neo%yg "ﬂ ?E%O%%%f 09 %? L{{)f aﬁel éh ea%%?(;’@eq %?}?ﬂ?ﬁg?gfn eé fﬁ_]]g?ws the

or example, to genéra]te refuctance g
m9Y i&igﬁ%@ 13RGIRLEE dALIGAPYPHICS RS A P g oRISRI BATR.

[0109] Further, with the aforementioned magnetic material plate 72 covering the
magnets 621 to 624, the flow of magnetic flux by a short circuit is reduced from one of
the fourth magnetic members 721 to 724 to another of the fourth magnetic members in the
rotor, This is due to an increase in magnetic resistance in the gaps 721b to 724b.
Additionally, most of the magnetic flux flowing from the magnets 621 to 624 is
mtroduced to the stator 63 as mentioned above, and also most of the magnetic flux
flowing from the stator 63 is introduced to the magnets 621 to 624 via the magnetic
material plate 72, namely, via the fourth magnetic members 721 to 724. This increases
drive efficiency of the motor.

[0110] Instead of covering the magnets 621 to 624 with the magnetic material plate 72,
each of the fourth magnetic members 721 to 724 may cover each of the magnets 621 to
624, respectively, for example, or parts of the fourth magnetic members 721 to 724
molded in one piece may cover the magnets 621 to 624, for example.

[0111]} Nevertheless, it is desirable to employ the magpetic material plate 72 when
covering the magnets 621 to 624 with the fourth magnetic members 721 to 724,

respectively, in terms of molding the magnetic material plate 72 in one piece, for example,

thus simplifying the manufacturing steps and the structure of the motor.
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in the rotor 31 in terms of the following respects. Namely, even when a
magnetic 20 material is employed for the substrate 62, a magnetic field
generated by the magnets 621 to 624 saturates the magnetic flux inside
the substrate 62 to reduce a variation in the magnetic flux inside the
substrate 62 generated by a harmonic,ggmponent of the magnetic flux
generated by the stator 63, thereby reducing iron loss of the substrate 62.
Also, high torque is generated by a permanent magnet, increasing the
[t@)lfé]% tohvstarirand fedubinplaks doppé tho sebZaf® 62 HeThirdeRreferffadnagnetic
Embodlment Fig. 4 schematically illustrates a stator 64 according to this

A dintems I@% UBHERPINE S IsESSdM bl ao AY thefiirdensibetidinectigput of
91. The stator 64 includes a core 5 641, coils A31 to A36, and a magnetic
material plate 73. [0118] The core 641 includes the plate 61 and a plurality
of magnetic cores 31 to 36. The plate 61 has the surface 61 a, and is
vertical to the prescribed direction 91. The plurality of magnetic cores 31
to 36 are arranged circularly in this order on the surface 61 a, each
projecting along the prescribed direction 91. 10 [0119] The coil A31 is
arranged around the magnetic core 31 along the surface 61 a. The coils
A32 to A36 are arranged around the magnetic cores 32 to 36 in the same
fashion. [0120] In arranging the coils A31 to A36, each of the coils A31 to
A36 may be wound around the magnetic core in the mode described
above, or each of the coils A31 to A36 15 wound in advance may be fit
onto the magnetic core in the mode described above. The latter case is
shown in Fig. 4.
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[01211 As explained in the first preferred embodiment, the coils A31 to

A36 may be individually surrounded by insulators. Also, a rectangular line

may be employed for the coils A31 to A36. 20 [0122] The magnetic

material plate 73 has a plurality of first magnetic members 731 to 736

arranged circularly in this order, and gach one of the first magnetic

members 731 to 736 has one of gaps 731b to 736b with another one of

the first magnetic members. More specifically, the first magnetic material
ther@ptaas the gap 731b with its adjacent first magnetic material 732. The

first magnetic members 732 to 736 have the gaps 732b to 25 736b in the

[94hid f%ﬁ}bﬁvhwwgm%%uaﬁﬁ@r@i a8 et AedgEpstira syheTrge62. iron loss.

extends 28 along the radial direction seen from the center of the magnetic

m%}feﬁ f%f&&@l’% ﬂ@ﬁs’c}nﬁhéWs&%&.é%ﬁa@ﬁarﬂaﬁé%%o%% fylipwing reason.

NGRS A e é?ﬁhé%ﬂmﬁﬁ LR dhe g Bt movied
wiog% respectively. 5[0124] In :ﬂﬁ flrstm gnetic memb rs

1%o 796, the area %ﬁrr aces7 4 on the opBg@Z & st fo BNt of

ha%&pl?creglglg)%ﬂglﬁgr g c%?r qu't \{\Hy&rﬂst%éﬁpe 9}]}9 %Vﬁlé‘gt m lg)gglt(g 1 rotates in

members Is arranged is Iarger than the area of surfaces 31a to 3

syREISFRNLRi OVMBHRS 3duisi sl Indicaigd R fiigeA-RREAYUSER SRR 314?5!&&515 loss
hidden by the coil A31) of the one of the magnetic cores 31 to 36 on the

basdderhthedssi agbstiponembeisaliabi (30nAl2hdi g r&ikaaside

view of the stator 64 manufactured in this manner. Fig. 5 also shows a
[ catr] WhickywilBbeldesesiied datenffiRahAcabiding 40, thethechibiftife 62 and the

regarding the stator 64 discussed above, the same
magnetic material plate 72. In such cases, a disc-shaped magnet magnetized with a
plurality of magnetic poles may be employed for example instead of the magnets 621 to
624. In magnetizing this magnet, the magnetic poles are formed to flow magnetic flux
only from a surface of this magnet on the side of the stator 63, for example.

[0115] Alternatively, the rotor 31 does not have to include the magnets 621 to 624. In
such case, the rotor 31 may provided with embosses on a surface thereof on the side of
the stator 63, for example, to generate reluctance torque by the magnetic flux flowing
from the stator 63.

[0116]Nevertheless, it is desirable to arrange the magnets 621 to 624 on the substrate 62
in the rotor 31 in terms of the following respects. Namely, even when a magnetic
material is employed for the substrate 62, a magnetic field generated by the magnets 621
to 624 saturates the magnetic flux inside the substrate 62 to reduce a variation in the
magnetic flux inside the substrate 62 generated by a harmonic component of the magnetic
flux generated by the stator 63, thereby reducing iron loss of the substrate 62.  Also, high

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

copper loss.
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effects can be obtained as those of the stator 63 explained in the first
preferred 15 embodiment. [0127] A motor can be formed with the stator

64 in the same fashion as the second preferred embodiment (Fig. 2).

More specifically, as illustrated in Fig. 5, a rotor is arranged on the stator

64 from the opposite side to the plate 671 to face the magnetic material

plate 73. 20 [01281 According to the tzechnique regarding this motor, the

same effects can be obtained as those of the motor explained in the

second preferred embodiment. [01291 It is desirable that the outlines of

the gaps 731b to 736b of the magnetic material plate 73 be inclined
[ Pt e Hoinh Briefarsddilradisiioaessin from the center of the magnetic

material plate 73 in terms of reducing cogging torque. Fig. 6 illustrates its _
specifid 1g5ieransidegdy Jdpdtieics sekionficansrilisg abinenthadimert. It is
material plate 73 seen from the opg%?lite side to the magnetic cores 31 to

shan s, disassemeled ersidhe RIS A sfdestien Sld 73D Bripretdapcradys a core
n the inner. circumference side of the magnetic material plate 73, and a
643%%06 io g%%%gv\?é‘fgatﬁéa%?ﬁg? W%gﬁtﬁ & gap 732b, seen from the
r 5,0f the netic material plate, 73. .The direction.7322a forms an ., .
L R SR 1 g R et S st t© 36.

Thg%{@% PRRQSIEE %lﬁ%&% teﬁa,naa%_tlgggtgslafgltﬁ%_ CesLNESAMRNQIESy; T

or the gaps 73 Ib, and 733b to 73 0gging torque is reduc_e In
plihfiSAmIEfaghion bibe magngiicinaieidldlie. (b BRI MRS {IRE surface

and second preferred embodiments by inclining the outlines of its 10 gaps
61416ER R07dAR: along the prescribed direction 91.

[0119] The coil A31 is arranged around the magnetic core 31 along the surface 61a.
The coils A32 to A36 are arranged around the magnetic cores 32 to 36 in the same
fashion.

[0120] In arranging the coils A31 to A36, each of the coils A31 to A36 may be wound
around the magnetic core in the mode described above, or each of the coils A31 to A36
wound in advance may be fit onto the magnetic core in the mode described above. The
latter case is shown in Fig. 4.

[0121] As explained in the first preferred embodiment, the coils A31 to A36 may be
individually swrrounded by insulators.  Also, a rectangular line may be employed for the
coils A31 to A36.

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

magnetic material 732.  The first magnetic members 732 to 736 have the gaps 732b to

736b in the same fashion. In Fig. 4, the outline of each of the gaps 731b to 736b extends
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(0132] In any of the motors discussed above, it is desirable that the
outlines of the gaps 721b to 724b of the magnetic material plate 72 of the
rotor be inclined relative to the radial direction seen from the center of the
magnetic material plate 72 in terms of reducing cogging torque. Figs. 7
and 8 illustrate its specific mode. 15 [0133] Figs. 7 and 8 schematically
illustrate the magnetic material plate #Bseen from the opposite side to
the magnets 621 to 624. Fig. 7 shows a direction 721la toward one end
aldigi thofdhielghpdi2inben fheninheceinevafarencazsidr afiheishanetis.
material plate 72, and a direction 7212a toward the other end 7212 of the
[§ap3421b¢ seegrirtenrtaeeieh@atofithemmagnidticrmatertial glate 72.(F 16 from the
direction 7212a forms an angle of 15 with the 20 direction 7211ain a
oppesitettlo dRvilsestifeetidt seef frdn timewpheoditstsivegtuthenmalymetd31 to 736
621 to 624. The same holds for the gaps 722b to 724b. (0134] Fig. 8
CO¥RDING NHERTES St oiie> 8idesPeaiavehthe outline of the gap 721b, a
{wﬁion 7215a toward one end 7215 on the inner circumference side of

ahEH ANSaHdIpILR PSRRI RIS H ¥b I & Xovis dFrecdhfaces 731a
72186, f ) t f th ti terial plate 72, |
o 3 Eht 'e?ﬁefﬁégifé&%%etﬁ‘i5%?%@%%&&&%%&3%&%%?&%%@%@%@t@é‘ﬁm of the
R T AR T P s RT3

rel%'i}éﬁ&e%ze%&ﬁ}§?seﬁoftrﬁmi£9%@%m%r OB{ t@&m%gggﬂ?fﬁé tfﬁ{iaisﬂé?&ge%zoy the coil

are shown. The direction 7215a fornis an ang 15 with the direction

AYB1AAHR SRVNIR Hackulise.a-Arection seeNHORHNG IRP sl SI0RQ BRmbers
magnets 621 to 624, and the direction 7217a forms an angle of 15 with

73the dizgction 7218a in a clockwise direction. The same holds for the gaps
722h to 724b.

[0125] Fig. 5 is a side view of the stator 64 manufactured in this manner. Fig. 5 also
shows a rotor, which will be described later.

[0126] According to the technique regarding the stator 64 discussed above, the same
effects can be obtained as those of the stator 63 explained in the first preferred
embodiment,

[0127] A motor can be formed with the stator 64 in the same fashion as the second
preferred embodiment (Fig. 2). More specifically, as illustrated in Fig. 5, a rotor is
arranged on the stator 64 from the opposite side to the plate 61, to face the magnetic
material plate 73.

[0128] According to the technique regarding this motor, the same effects can be
obtained as those of the motor explained in the second preferred embodiment.

[0129] It is desirable that the outlines of the gaps 7315 to 736b of the magnetic material
plate 73 be inclined relative to the radial direction seen from the center of the magnetic
material plate 73 in terms of reducing cogging torque. Fig. 6 illustrates its specific

mode.
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[0 115] It is desirable to widen the width of each of the gaps 721b to 724b
shown in Figs. 7 and 8 in terms of focusing the magnetic flux on the
center of the magnetic members 721 10 to 724. The width of the gaps
721b to 724b can be understood as an angle formed by a center line
7219a of the directions 7215a and 72%ga, and a center line 7220a of the
directions 7217a and 7218a. Namely, as this angle increases, the width of

. 72]b 1o 724b increases. This angle is shown as being 30 in Fig.
T Vit HSE L A RS U GO 43 Soen Tom the
o gggfe{ortﬁgen%atog. 15 64h?pd tgg mg,gne ic material plate 72 shown
BROFIG. 7768 TC RSB Ra 18P e StoP thé SnQifhaishadtiirie Siuinédaoriard one
7 lative to the outlines of the s.73lbto736bis .
o e R S B R P itrcral plac

7INBlgHARIAES 7?2%9%%%@'8&%4@9{ 3%% ggﬁsl%%‘?nﬁ% i7g l.e’glﬁl)sr% the center

specifically, when the magnetic materia

ofemplRyamqwith. b dipstion 7213 and thedirestion, 13213 Qﬁzglfg H95€sith the

seen from the direction of the rotation axis 92, the direction 7Z212a and
dithiclrendinn F322ackuaasciangle oFaQisgeqfpmdhe dikeciphsabtific to the
rotation axis 92. When the magnetic material plate 72 shown in Fig. 8 is
mapmployec:sBithdiis diratitonma hdrianst the girection 7321 heing atigned
seen from the direction of the rotation axis 92, the direction 7218a and the
[0BdieCtiggiTarzadoninreduactie ticatusedasiion itherdinegtiotiohtherial plate 71
rotation axis 92. 31 [01381 Thus, cogging torque in the motor is further
expirbin (be 05t Arghseoptdepprisieece drebododimisrits inosegdlibentlines of its
methods of manufacturing the stators 63 and 64 can be understood as
2R8I 1hatd2bthese manufacturing methods include an arrangement

nd a covering step. In the
[8 {%Blaln any of the ?noto?s discussed above, it is desirable that the outlines of the gaps

721b to 724b of the magnetic material plate 72 of the rotor be inclined relative to the
radial direction seen from the center of the magnetic material plate 72 in terms of
reducing cogging torque. Figs. 7 and 8 illustrate its specific mode.

[0133] Figs. 7 and 8 schematically illustrate the magnetic material plate 72 seen from
the opposite side to the magnets 621 to 624. Fig. 7 shows a direction 7211a toward one
end 7211 of the gap 721b on the inner circumference side of the magnetic material plate
72, and a direction 7212a toward the other end 7212 of the gap 721b, seen from the center
of the magnetic material plate 72. The direction 7212a forms an angle of 15° with the
direction 7211a in a counterclockwise direction seen from the opposite side to the
magnets 621 to 624. The same holds for the gaps 722b to 724b.

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

of the magnetic material plate 72. In addition, with respect to the other side 7214 of the
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5 arrangement step, on the cores 631 and 641 having at least one of the
magnetic cores 111 to 114, 121 to 124, 131 to 134, and 31 to 36
arranged to project toward one direction side on the surface 6la of the
plate 61, the coils All to A13, Bl 1 to B13, and A31 to A36 are arranged
around the magnetic cores 111 to 114, 121 to 124, 131 to 134, and 31 to
36 along the surface 61 a. In the covéfing step, the first magnetic
members 7111 to 7122 10 and 731 to 736 cover the magnetic cores 111
outlirkl o1 # tedR47A34, ta 1B4:céind 301G B6ckkand theopprsiti2$itesio the inner
surface 61 a after the arrangement step. [ 0140 ] Instead of covering the
cinagieeticecids of thio hadnaR1ettdd] platk I3 tmd 3ddwdthiche7diggneticard the
material plate 71 in the stator 63, each of the first magnetic members 71
other e d Y248.7%e8 foom 1Is; eemder pidhe magrctrapetvel plash 6 tve shown. The
.magnetic cores 111 15 to 114, 121 to 124, and 131 to 134, respectively, _
diRgtiaRafmpha S paraoriale b nagikbon frsaes 721 6adm o wisERackwise
.in gne piece may. cover the magnetic cores 111 to 114, 121 to 124, and
Airg54 97 TBPOREABRE Ao Carie Mo RIERBmEAdtdfoh . pd i lzection 7217a

Nevertheless, it is desirable. to em he magnetic. material plate 1
Tol e BRE Ahg tha TR RE OO 15 110 TP 0T i s T s holds
ith the fi etic members 7111 to 7114, 7115 to 7118, and 7119
fo%ﬁgléf% ye%ﬁi%tri?/%%ﬁ in terms of molding the magnetic material plate 71

[} 9PErPieGEsi9r R BRI NS SimPlRing,the jp %ggsaﬁ%i?&ﬁm}%% in Figs.

the structure of the stator 63. The same holds for the magnetic materi

7 Hla®iA3eis [0 ARLEOYhRraered RrRadinerha2 of e Srechematicalbers 721

illustrates a stator 65 according to this embodiment. It is shown as

to dizassembigd@longtheprerrribed inections3 luntRes&ladosom IRclideSRed by a
celi:tz;eline 7219a of the directions 7215a and 7216a, and a center line 72203‘ of the
directions 7217a and 7218a. Namely, as this angle increases, the width of the gaps 721b
to 724b increases. This angle is shown as being 30° in Fig. 8.

[0136] When the magnetic material plate 73 shown in Fig. 6 is employed for the stator
64 and the magnetic material plate 72 shown in Fig. 7 or 8 is employed for the rotor, the
inclination of the outlines of the gaps 721b to 724b relative to the outlines of the gaps
731b to 736b is greater than that when the outlines of the gaps of one of the magnetic
material plates 72 and 73 are along the radial direction.

[0137] More specifically, when the magnetic material plate 72 shown in Fig. 7 is
employed, with the direction 7211a and the direction 7321a being aligned seen from the
direction of the rotation axis 92, the direction 7212a and the direction 7322a form an
angle of 30° seen from the direction of the rotation axis 92. When the magnetic material
plate 72 shown in Fig. 8 is employed, with the direction 7217a and the direction 7321a

being aligned seen from the direction of the rotation axis 92, the direction 7218a and the

direction 7322a form an angle of 30° seen from the direction of the rotation axis 92.
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651, and the coils All to Al3 and B11 to B13. [0143] The core 651 includes
the magnetic material plate 71 and the plurality of 5 magnetic cores Il to
114, 121 to 124, and 131 to 134. The magnetic material plate 71 has a
similar structure to that of the first preferred embodiment, and is vertical to
the prescribed direction 91. [0144] The;magnetic core 111 projects on a
surface of the first magnetic material 7111 toward the opposite side to the

ﬂ)e cﬂbed direction 91. The area of the surface 7111 a of 10 the first
a@ﬁ tid PisteEiing for e iRdhsopeid siuehertrd vadnetic core 111 is

taéq%tr the are (i}éhe cross section 11 la (the cross section | | la is

hown na%g?’@(bé’?a o RIFEHFEY nfRe Rt fte s 190ptiRednethe methods of
DAY ic.core 111 are shown isassembled along the prescribed .
dlrect%ﬁgég g}eth%a?%sgrggti%n égf%gli?o G SR i g[lorWégnért}?@t is, these

i ' 112to 114, 121 to 124, and
n{&%&{é%gﬂg“mééc[%“i%m@ ﬁga(]r?%?gtc%%ftsts]fegg)%% ] cov%r)érrlé ﬂ%g tOIn the

131 to 134 also project on surfaces m ic’ mem

a&%ﬂ&&@t@%]&;&ea&gezjﬁ%q 0. d +47:n58 &{i}{a%l% JQWaF th _ﬁﬁ%grge?fc(’:itgores 111

side to the prescribed direction 91. The areas of the surfaces to

to/L14a,21kd 3249 184 18a, ANdndliPantos’ dtadon t{bﬁrg 9%&%3?@81{9 Hiction side
magnetic cores 112 to 114, 121 to 124, and 131 to 134, respectively, are

onaigesuiface i 20 axephiefdherseassisectipns A 12380114481 12143 19352484 36 are
and 13la to 134a of the magnetic cores on the side of the first magnetic

armegedersiid 463 Theeoils Bidsto 1B 13 ate,arpangedon te eere3dSLimon o 36
the opposite side to the prescribed direction 91, namely, the opposite side

algpghiberaghicti dirateintidatevetingticppshedita thegmagnetienteres] ldndto 7122
then the coils All to A13 are arranged. 25 [0147] More specifically, the coil

ang 178 [sterfah gerridhauragnrtitheoragdnétio tbfed 208 124, 131 to 134, and 31 0 36

from the opposite side to the surface 61a after the arrangement step.

[0140] Instead of covering the magnetic cores 111 to 114, 121 to 124, and 131 to 134
with the magnetic material plate 71 in the stator 63, each of the first magnetic members
7111 to 7114, 7115 to 7118, and 7119 to 7122 may cover each of the magnetic cores 111
to 114, 121 to 124, and 131 to 134, respectively, for example, or parts of the first
magnetic members 7111 to 7122 molded in one piece ﬁay cover the magnetic cores 111
to 114, 121 10 124, and 131 to 134, for example. The same holds for the stator 64.

[0141] Nevertheless, it is desirable to employ the magnetic material plate 71 when
covering the magnetic cores 111 to 114, 121 to 124, and 131 to 134 with the first
magnetic members 7111 to 7114, 7115 to 7118, and 7119 to 7122, respectively, in terms
of molding the magnetic material plate 71 in one piece, for example, thus simplifying the
manufacturing steps and the structure of the stator 63. The same holds for the magnetic

material plate 73.

[0142] Fourth Preferred Embodiment
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33 124 and 131 together, the coil B12 is arranged to surround the
magnetic cores 133, 134 and 111 together, and the coil B 13 is arranged
to surround the magnetic cores 113, 114 and 121 together. [0148] The
coil All is arranged to surround the magnetic cores 111 to 113 together,
the 5 coil A 12 is arranged to surround$he magnetic cores 121 to 123
together, and the coil A 13 is arranged to surround the magnetic cores
131 to 133 together. The coils All to A13 and Bl | to B13 are all arranged
along thégsYriebes ai dhigyfiidtsragoetigcanerapers dlildgte Hid4mbblibient. It is
7118, and 7119 and 7122. [0149] The coils All to A13 and Bll to B13 may
shbwaradiyess by Wadubyigglibherd@mlindidigeoti theitting lof sailsrWwotindides a core
advance as described in the first preferred embodiment. The latter case is
6 dnetshthe Figlsgh [0 156} 1A arbifibh taHl8eils All to A13 and B11 to B13
may be individually surrounded by insulators as in the first preferred .
@Md iﬁli’én?,oé‘"hc?é rdtriddrsetbe dupgBgiisgmalenive malg el emngldhedlgrality of
each, of the cails. 15 [0151] According to the technique regarding the
magneicasstsdad bholel dstofhdghdtc!idx cahbmasteiinerterrimate 71
magnetic cores 111 to 114, 121 ta.124, and 131 to 134, and the flow of
b T By HOMRrELTTS DRSb AU FrEMIBRete A gl to the
mhers to another of the first magnetic members, as in the
P & g@%ﬁe‘%ﬁ%r%’ gp}r'eferred embodiments. Further, because a side of the

[BRANetGoUESLad 18444 ﬁ%&&%@%&%‘&uﬁ&ge]&]tﬁgﬁ?’s% %gté‘ie%ggﬁé%%ﬁ% 7111

side to the magnetic material plate 71 is open, the coils All t

toRdd MBI eanheR e d casiy-aratadihesnagneticca¥eid Mul@ee 71114 of
114, 121 to 124, and 131 to 134.

the first magnetic material 7111 on the opposite side to the magnetic core 111 is larger
than the area of the cross section 111a (the cross section 111a is shown in Fig. 9 because
the first magnetic material 7111 and the magnetic core 111 are shown as disassembled
along the prescribed direction 91) of the magnetic core 111 on the side of the first
magnetic material 7111,

[0145] The magnetic cores 112 to 114, 121 to 124, and 131 to 134 also project on
surfaces of the first magnetic members 7112 to 7114, 7115 to 7118, and 7119 to 7122,
respectively, toward the opposite side to the prescribed direction 91. The areas of the
surfaces 7112a to 7114a, 71152 to 7118a, and 7119a to 7122a on the opposite side to the
magnetic cores 112 to 114, 121 to 124, and 131 to 134, respectively, are larger than the
areas of the cross sections 112a to 114a, 121a to 124a, and 131a to 134a of the magnetic
cores on the side of the first magnetic members.

[0146] The coils B11 to B13 are arranged on the core 651 from the opposite side to the
prescribed direction 91, namely, the opposite side to the magnetic material plate 71 with
respect to the magnetic cores, and then the coils A11 to A13 are arranged.

[0147] More specifically, the coil B11 is arranged to surround the magnetic cores 123,
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[0152] In Fig. 10, a plate 611 is arranged on the stator 65 from the
opposite side to the magnetic material plate 71, and the rotor 31 is also
arranged as in the second preferred 25 embodiment. 34 [0153] The plate
611 may cover the stator 65 from the opposite side to the magnetic
material plate 71 (first mode), or may bg arranged to be rotatable about
the rotation axis 92 along the prescribed direction 91 at a position of the
1ﬁator q?, on the opp%site_ ide to the magnetic material plate 71 (second
o). |8 [09ed Red ?diﬂé' ol this frse RSO thiesamb brrapagnaiis lseres 133, 134
ined ag those of the fi nd second, preferred embodiments. The
o S R b BB NG e TR S B, 114

lowingeffects can
a8 18 {gggtr%gde is similar to the stator 63. [0155] When the plate 611 is
made out of a magnetic material, electromagnetic steel plates that are

lamipptenowenld be;sufficient far fheRla %1&1%“*@‘88%&%‘;{‘fﬂ%{g%‘if??'%&hen the

10 dust core, thus simplifying the manutacture. The reason’is sinc

comagreticafiux dlows thrasigh the pl ﬁe@ijcﬂ?@énfﬁr{@ﬁiﬁetg%gg%?%%!ﬁg coil A13

the prescribed direction 91, namely, a direction vertical to irection in
is wihiciptieeleettomagnetic steatRlates pre daminateddtbe emplayment of  A13

laminated electromagnetic steel plates does not noticeably increase iron

anib$H intthB Ilate 6l hrbh fdALB6AoMHetbarfavhenttihe MAoRatiamateHRIRIAe] 11 (o
71 and the magnetic cores 111 to 114, 121 to 124, and 131 to 134 are

71afoldetbitrotid hiene 7th® statd 83.is manufactured with improved
accuracy, thus improving the accuracy of arranging the rotor to face the

[mﬁ?rleﬂy meadfiah plate 711 Jous BAdctrditg tonthe lseeondgmbde, employing the

driven part is driven easily by being connected
winding or the fitting of coils wound in advance as described in the first preferred
embodiment. The latter case is shown in Fig. 9.

[0150] In addition, the coils All to Al3 and B1I to BI3 may be individually
swrrounded by insulators as in the first preferred embodiment, and a round line or a
rectangular line may be employed for each of the coils.

[0151] According to the technique regarding the stator 65 discussed above, most of
magnetic flux can be introduced to the magnetic cores 111 to 114, 121 to 124, and 131 to
134, and the flow of magnetic flux by a short circuit is prevented from one of the first
magnetic members to another of the first magnetic members, as in the aforementioned
preferred embodiments.  Further, because a side of the magnetic cores 111 to 114, 121 to
124, and 131 to 134 on the opposite side to the magnetic material plate 71 is open, the
coils All to A13 and B11 to B13 can be arranged easily around the magnetic cores 111 to
114, 121 to 124, and 131 1o 134.

[0152] In Fig. 10, a plate 611 is arranged on the stator 65 from the opposite side to the

magnetic material plate 71, and the rotor 31 is also arranged as in the second preferred

embodiment.
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20 to the plate 611. By way of example, a fan may be employed for the
driven part as described later. [0158] Further, according to the second
mode, an air gap is provided across both sides of the stator 65 with
respect to the prescribed direction 91, thus canceling thrust force acting
on the rotor 31. Additionally, as the platg,611 rotates with the same
number of 25 rotations as the rotational magnetic field, the magnetic flux
does not alternate. Therefore 35 in the plate 61, hysteresis loss will not

[Ib¢ Fenatadqdaor b0 nlyneddy euriratstass will et uBe epadighsteed the magnetic
component of the magnetic flux rotation, and iron loss is noticeably

maadiad gdags Teltist (0168}, KiftmPydfe nadigmbadtmenttabfdpbbly ghe rotation axis
magnetic material plate 74 further covers the stator 65 in the second

Vrabie dhplpieiseihedrdiotiah Pleferedenosoefitientalis fnodéeappisoe side to
be understood that the magnetic material plate 74 instead of the plate

thg mpgRsfis ederigbrbiicad! iberendrBiafede explained in the fourth preferred

mbaqdiment. 10 [0160] The magnetic material plate 74 has a plurality of
(944 My ?ﬁ@?n]%@?wﬁiﬂ% spunetlivels gan %‘Fr@hFéFPﬁ‘frﬁ%ﬁRﬂé?dgﬁhe first

nd each one. of the second magnetjc members 7411 to 7422 has one of |

anga?)esc %ff?%%n? 2%%&%%§heﬁgﬁe 8#%1‘@1%0?%%?%6@%% further obtained.
embers. More spegcifically, the second magnetic material 741 gas the

N‘g%6@%%%&@“&%%5?&%%% ns_:[elcﬁforllrc?%)r%ﬂa(l)gﬁe1 iélﬁé?éﬁ%ﬁqieﬂtﬁt.oﬁib ‘second

[6‘1%%*]3%1{&? %@%ﬁlt?ed'é‘lzlt S ]léaéézo?upg)fl @ Engg?l%gé &%%éb%ﬁ’i% 40%%3%;§%tx£§ic steel

same fashion. In'Fig. 11, the outline of eac e gaps

pl&xiandsaontihasadialdirscugegen fremdng.center Qfdhs: MAgRsts employ a

material plate 74.
dust core, thus simplifying the manufacture. The reason is that since magnetic flux

flows through the plate 611 mainly in a direction vertical to the prescribed direction 91,
namely, a direction vertical to the direction in which the electromagnetic steel plates are
laminated, the employment of laminated electromagnetic steel plaies does not noticeably
increase ron loss in the plate 611,

[0156] Further, when the magnetic material plate 71 and the magnetic cores 111 to 114,
121 to 124, and 131 to 134 are molded in one piece, the stator 65 is manufactured with
improved accuracy, thus improving the accuracy of arranging the rotor to face the
magnetic material plate 71,

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

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

rotations as the rotational magnetic field, the magnetic flux does not alternate. Therefore
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[ 0161 ] The magnetic material plate 74 is arranged on the stator 65 such
that the second magnetic members 7411 to 7414, 7415 to 7418, and
7419 to 7422 cover the magnetic 20 cores 111 to 114, 121 to 124, and
131 to 134, respectively. [0162] The area of a surface 7411a of the
second magnetic material 7411 on the ;9pposite side to the magnetic core
I 11 is larger than the area of a surface Ill b of the magnetic core 111 on
. the side of the second magnetic material 7411. In Fig. 11, the surfaces
1y PRI A DISARS Hse ShbVAN! Reirsepratedshivamly adrvpeumen s will be due
tllZ%é% 2% 114b, 121b to 124b, and 131h to 134b described later. 36 ]
QAL 3 THEE ESLRIFY il dLagpesys i 1214ti9ng 8addren1ipss dhdoticeably

r%fl%%&\gg“?} 2a of the second magnetic members 7412 to 7414, 7415 to
2[1 , and 7419 to 7422 on the opposite side to the magnetic cores 112

to 114, 121 to 124, and 131 to 134 are also larger than the areas of the
surfaces 112b to 114b, 121b to 124b, and 131b to 134b of the 5 magnetic

Loresjonie side ol s, seaand, magnetic members, respectively. [01641

As the areas of the surfaces 7411 In to 7422a of the second magnetic

members Fng. larger thamdhe arersial hasuiaegsid Rd0Ld40: 1240185 in the
124b, and 13Ib to 134b of the magnetic cores, the covering with the

savagheticinaigiidhpiate 4 aove mestebdhemmagnatie furia Bede can also be
introduced to the magnetic cores 111 to 114, 121 to 124, and 131 to 10

wiBastborther, iragretictie sistariek jhateasansndhe gapspldd Bl1oct4280he stator
This reduces the flow of magnetic flux from one of the second magnetic

6me thbdistoradothelafthén dectndtmpgrieticdeerbénady.a short circuit,
[[01651ﬁFig. 1 I also shows rotors 31 and 32. The rotor 31 has a similar
Q60 Faasrametst mscsied oldepié fersedrdmilaginfartandris@ningeieers 7411

face the magnetic material plate :
to 7422 arranged circularly in this order, and each one of the second magnetic members

7411 to 7422 has one of gaps 7411b to 7422b with another one of the second magnetic
members. More specifically, the second magnetic material 7411 has the gap 7411b with
its adjacent second magnetic material 7412, The second magnetic members 7412 to
7422 have the gaps 7412b to 7422b in the same fashion. In Fig. 11, the outline of each
of the gaps 7411b to 7422b extends along the radial direction seen from the center of the
magnetic material plate 74. |

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

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

114b, 121b to 124b, and 131b to 134b described later.



10

15

20

25

15 74 from the opposite side to the magnetic material plate 72. Fig. 12
illustrates a side of the motor having the rotors 31 and 32 arranged on the
stator 65. [01661 The rotor 32 includes a substrate 611, magnets 6111 to
6114, and a magnetic material plate 75. The substrate 611 is rotatable
about the rotation axis 92 along the prgscribed direction 91, and is
arranged to face the magnetic material plate 71 from the 20 opposite side
to the magnetic material plate 71. In this case, the aforementioned plate
[8143ik Binprope afithakarbussi4i@oiaid o 3254 BLBVBTRadiE]Sete 74222 of
6111 to 6114 are arranged on a surface of the substrate 611 on the side

the perah dptEtimaenieplatd 4tao/ fde e mbyAéfid. materal Plsae’#32 on the

More specifically, the magnets 6111 to 6114 each have a magnetic pole

PSS A d Ot @138 ilsgrBeR Mhatdrikl biatd 12, ihritite! pdiktified g also larger
ti I ing bet 37. adj . The rqtor 32

D A LR EolatE y 110 Sl Geongte] o o 1340 of the
magnets 6111(#&661 e4 Hﬁgm Th&e ma r][etic maéglr_isalrglate 75 has a

magn COTeS On S1 { SCCOI 1C spectivel . .
ﬁiura ity of thir magne(flc members 6 75 arrange eirey Jrly in this

[egm andieagh ane &fetmmt %‘9&?&‘?@2@1“ S L1 I%J%?é N85 QMers are

of gaps 751b to 754b with another one o magnetic members.

iar%?r@xaﬁpﬁféﬂﬁ@gé’ o dhireemag p?ﬁ?t@@tﬁl@?lléﬁy J&ﬁ?ﬁ‘& 9RR 191 WIERKS of the

adjacent third magnetic material 752. The third magnetic members 752 to

mafpdiaverie GlaPsoterRdayiftb4Rd mikensamentashions i 68l Thews most of the

magnetic material plate 75 covers the magnets 6111 to 6114 from the 10
mapppsittuside e thewlibst atelid hMasecspaciicallytothe4himh magngetisnd 131 to

members 751 to 754 cover the magnets 6111 to 6114, respectively, to
13drrahgeliie magratioceaateniad plateases in the gaps 7411b to 7422b.  This reduces
the flow of magnetic flux from one of the second magnetic members to another of the
second magnetic members by a short circuit.

[0165] Fig. 11 also shows rotors 31 and 32.  The rotor 31 has a similar structure to that
of the second preferred embodiment, and is arranged to face the magnetic material plate
74 from the opposite side to the magnetic material plate 72. Fig. 12 illustrates a side of
the motor having the rotors 31 and 32 arranged on the stator 65.

[0166] The rotor 32 includes a substrate 61 1, magnets 6111 to 6114, and a magnetic
material plate 75. The substrate 611 is rotatable about the rotation axis 92 along the
prescribed direction 91, and is arranged to face the magnetic material plate 71 from the
oppésite side to the magnetic material plate 71. In this case, the aforementioned plate
611 is employed for the substrate of the rotor 32.

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

specifically, the magnets 6111 to 6114 each have a magnetic pole on the side of the

magnetic material plate 74, with the polarities of magnetic poles varying between
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75 on the substrate 611. The magnetic material plate 75 faces the

magnetic material plate 74 with gaps between them. [0170] Because the

magnets 6111 to 6114 exhibit a plurality of magnetic poles facing 15 the

second magnetic members 7411 to 7422, it can be understood that, with

respect to each one of the magnetic p l7es, one of the third magnetic

members 751 to 754 covers the one of the magnetic poles from the side

of the second magnetic members 7411 to 7422, to face the second
admagneticgmembees @bt 52adtd@R Ot hMagenarding gertheistioborthavingr 65 acts

the rotors 31 and 32 arranged on the stator 65, 20 most of magnetic flux
orflbwimgirotnthel rstérsi 31 and 32 is introduced to the magnetic cores 111

to 114, 121 to 124, and 131 to 134 via the magnetic material plates 72

(96845 Therraanefissimate Hedghsed filikse Paupbsylivkédr theermie menders 751 to

_coils All to A13 and B11toB13. [0172] Further, the magnetic material
736Iéfé%lg%da‘ﬁﬁ%‘"fﬁdiﬁalé‘?t%d@&p%n?ﬂ%h@mz%t%@ﬁ% P8gpetis mapbers 751 to

respectively. Magnetic resistance increases in the gaps 721b to 724h 38
754 TRocHb (3 450, THE iouieds AU Fmaaﬁe%grcr?}axt% BB Grembers.
magnets.to..angther.of the magnets vi agnetic m ial plates 7.2 .
M B R A 0 TS S o T R e v

' I ra the s t ite, side tg the 5
o R SR Al e g
75the Metos. AecaLfing to the second preferred embodiment. [ 01741 Like

the magnetic material plate 73 explained in the third preferred

[emdoqdimentaiinsideaimbiaithaidhe oulings ehdhegaRss 74P {9 61228 om the
and 741 1b and 7422b of the

opposite side to the substrate 611.  More specifically, the third magnetic members 751 to
754 cover the magnets 6111 to 6114, respectively, to arrange the magnetic material plate
75 on the substrate 611. The magnetic material plate 75 faces the magnetic material
plate 74 with gaps between them.

[0170] Because the magnets 6111 to 6114 exhibit a plurality of magnetic poles facing
the second magnetic members 7411 to 7422, it can be understood that, with respect to
each one of the magnetic poles, one of the third magnetic members 751 to 754 covers the
one of the magnetic poles from the side of the second magnetic members 7411 to 7422, to
face the second magnetic members 7411 to 7422.

[0171] According to the motor having the rotors 31 and 32 arranged on the stator 65,
most of magnetic flux flowing from the rotors 31 and 32 is introduced to the magnetic
cores 111 to 114, 121 to 124, and 131 to 134 via the magnetic material plates 72 and 75.
This allows the magnetic flux to be interlinked efficiently to the coils Al11 to Al3 and
Bilto B13.

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

and 751b to 754b, respectively. Magnetic resistance increases in the gaps 721b to 724b
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magnetic material plates 71 and 74, respectively, be inclined (Fig. 6) in

terms of reducing 10 Bogging torque. [01751 Also, like the magnetic

material plate 72 explained in the third preferred embodiment, it is

desirable that the outlines of the gaps 721 b to 724b and 75 |b and 754b

of the magnetic material plates 72 angj 75, respectively, be inclined (Figs.

7 and 8) in terms of reducing cogging torque. 15 [0176] Sixth Preferred

Embodiment Fig. 13 schematically illustrates a stator 66 according to this
andmbobliraetsu it isTahowtrssdirasiemblad gloagctho-preseribed dingetiofenets to

91. The stator 66 includes a core 661 and the coils A31 to A36. [0177]
andtiercof h6Gianeiisdes the mmagneticnatatedial piat € 7 3ranth the phinatityiohit in the

20 magnetic cores 31 to 36. The magnetic material plate 73 has a similar
sagteuetare 1o thdt3df the third preferred embodiment, and is vertical to the

prescribed direction 91. [0178] The magnetic cores 31 to 36 project on the

(i hakdivsibgre iFdt %@@M&W 3 ihey st Evart tHieopppoisitide to the

side to the prescribed direction 91. In each one of the first magnetic

rolle b efe VPt 51988 et s uPtierbihmaudonars ehapaprirg toghe motor

first magnetic 39 members 731 to 736 on the opposite side to the
ACHRL ﬁ'gt?e @5‘}5%‘%‘1%18%%%?& RIPSSFRSAY the areas of the cross sections

(311300l hemaanetie soren 3L o 3 covered it the, Mgt magngti, .,

members e side o magnetic mempers

it gsB@esﬂr% OhLbacqllsAdt g %%f%%giairﬁ%d ﬂ%%@%m 29 %%g%%sof the

1 to 36 from the 5 opposite s the prescribed direction 91 wit
mAEFPECHIRING GRER-661 . RAMEIYelBEetively, be inclined (Fig. 6) in terms of reducing

cogging torque.

[0175] Also, like the magnetic material plate 72 explained in the third preferred
embodiment, it is desirable that the outlines of the gaps 721b to 724b and 751b and 754b
of the magnetic material plates 72 and 75, respectively, be inclined (Figs. 7 and 8) in
terms of reducing cogging torque.

[0176] Sixth Preferred Embodiment

Fig. 13 schematically illustrates a stator 66 according to this embodiment. It is
shown as disassembled along the prescribed direction 91. The stator 66 includes a core
661 and the coils A31 to A36.

{0177} The core 661 includes the magnetic material plate 73 and the plurality of
magnetic cores 31 to 36. The magnetic material plate 73 has a similar structure to that
of the third preferred embodiment, and is vertical to the prescribed direction 91.

[0178] The magnetic cores 31 to 36 project on the surfaces of the first magnetic
members 731 to 736 toward the opposite side to the prescribed direction 91. In each one
of the first magnetic members 731 to 736, the areas of the surfaces 731a to 736a of the

first magnetic
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opposite side to the magnetic material plate 73 with respect to the

magnetic cores 31 to 36. [0180] The coils A31 to A36 may be arranged

by employing the winding or the fitting of coils wound in advance as

described in the first preferred embodiment. The latter 10 case is shown

in Fig. 13. [01811 In addition, the coils AS1 to A36 may be individually
surrounded by insulators as in the first preferred embodiment, and a

round line or a rectangular line may be employed for each of the coils.
FeIEsraitbiairdterHeacsmettesidgdedihg mestte@8sdidctissédire larger than
t}%lbove, most of 15 magnetic flux can be introduced to the magnetic cores

TE362 dhE TRETREFFORMALh I ORBE thspasrelit wrssi 3t mdhetecred with the
TR AT ERE A1 breb B SEE A ErHE P FAER S BEEATBRE St 736.

B R oA R e RO B PR A0 a6 from the

o R e B NS b, o

opfRiatd ki the foler 3t mlsRATRRECA ani e dhird Rieferred .
embodiment. [0184]%35 in the fourth preferred emgt%)diment, tﬁrtqaaéfjaettéc6(flofes 3o
3@nay cover the stator 66 from the opposite side to the magnetic material

plate 73 (first mode), or may be arranged 25 to be rotatable about the

Fotidn Bhd=GB alangdhespressribedidgeiiony Sl & Resitierel #Qs thewe fitting

rotor 66 on the opposite side to the magnetic material plate 73 (second
ofrrudle) weocbitlindvtmeb eafirdt anibsé danthende e eaneeffiesieean Pee latter

obtained as those of the
case is shown in Fig. 13.

[0181] In addition, the coils A31 to A36 may be individually surrounded by insulators
as in the first preferred embodiment, and a round line or a rectangular line may be
employed for each of the coils. |

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

[0183] In Fig. 10, the plate 611 is arranged on the stator 66 from the opposite side to the
magnetic material plate 71, and the rotor 31 is also arranged as in the third preferred
embodiment.

[0184] As in the fourth preferred embodiment, the plate 611 may cover the stator 66

from the opposite side to the magnetic material plate 73 (first mode}, or may be arranged

to be rotatable about the rotation axis 92 along the prescribed direction 91 at a position of
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fourth preferred embodiment, respectively. Fig. 14 illustrates a side of the
motor obtained in the second mode. 5 [0185] Also, as in the fifth preferred
embodiment, a magnetic material plate having a similar structure to the
magnetic material plate 73 may cover the stator 66 from the opposite side
to the magnetic material plate 73 in the second mode of this embodiment
as well. Alternatively, the rotor may bé &rranged from the opposite side to
the magnetic material plate 73, to face this magnetic material plate. 10 |
th& 186k lkedthamagieitandtrial platentdexiptaineddaltheabirdipretesiet mode).
embodiment, it is desirable that the outlines of the gaps 731b to 736b of
Adbednag hetic fisteral plated Srdiedntlinsdn@idi@)dinthdomdtoiaccaydinge of the
to this embodiment in terms of reducing cogging torque. [01871 Also, like
foye npagfretd mateeitinpiate eepsrpilaihed ihithelthind predersed sife of the motor
embodiment, it is desirable that the outlines of the gaps 721b to 724b of
obfgineddgietiecsaadenarplate 72 be inclined (Figs. 7 and 8) in terms of

reduging cogging torque, [0188] In any of the preferred embodiments thus
L3 ir0ar BB PRI T A7 A TSR oA A GHE b ine o
: cqg(?s %ll to 114, 121 to 124, 131 toﬂ’lS ,.and 31 to 36, and the ma%netic
SR PR TER 49 1, PEeBefifo Tedf A cOre TRy B BripfoyatPioPhliom the

magnetic core. With a dust core, the.irag .loss of the dust core is. small .
o e M AR b GA i BF cegeciment o

W H”%ﬁ&lﬁl‘i@i ,pfﬂéeﬁﬁgg I%ng Bgrgtqeélg\é’ch %&%ﬁ&r%@%%ggti&% elglzthe magnetic

plates or the liké are laminated in the direction of the Ion axis

mdRerAMAOYECaPLRARGINGIAN RSt Ratigularly for the magnetic cores
111to 114, 121 to 124, 131to 25 134, and 31 to 36 and the magnetic

[ naeTialplatRsn{de HRIOninMAIGR INETNBGNETIRd in the third preferred embodiment,
it is desirable that the outlines of the gaps 731b to 736b of the magnetic material plate 73
be inclined (Fig. 6) in the motor according to this embodiment in terms of reducing
cogging torque,

[0187] Also, like the magnetic material plate 72 explained in the third preferred
embodiment, it is desirable that the outlines of the gaps 721b to 724b of the magnetic
material plate 72 be inclined (Figs. 7 and 8) in terms of reducing cogging torque.

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

[0189] An dust core may be employed for the magnetic core. With a dust core, the iron
loss of the dust core is small when the magnetic flux flows in any direction. The
generation of eddy current is thus suppressed compared to when electromagnetic steel
plates or the like are laminated in the direction of the rotation axis 92, thereby noticeably

reducing iron loss. Particularly for the magnetic cores 111 to 114, 121 to 124, 131 to

134, and 31 to 36 and the magnetic material plates 71 to 75, in which the magnetic
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41 flux flows in the prescribed direction 91, it is desirable to employ a dust

core than to laminate electromagnetic steel plates in the prescribed

direction 91 in terms of noticeably reducing iron loss. [0190] Moreover,

the magnetic core is molded easily even when having an intricate 5

shape, with density that is easily rendered uniform when molding the

magnetic core. In addition, with insulaién properties possessed by a dust

core, insulation is easily ensured with the coils, for example. [01911 For
fhthelmag metibecpresaitvaudidcancoie may bheeanployednyishdsdwaunrde than to

with electromagnetic steel plates around a center line along the
lapragieritjed iregicti©dtcor platd latlingiescibaccdnectiay Be mnpioyed noticeably

which has electromagnetic steel plates laminated in a direction vertical to
fe‘iﬁ@’ﬁﬁé&‘?ib@@-direction 91. With a wound iron core and a laminated iron

core,, magnetic flux is more likely to flow in the prescribed direction 91.
9005 Mibrapatas BavBasBcHEPets dsam iRy sasilsiyatesemfibiecn intricate
iron core, . respectively. While nopdirectional electromagnetic steel plates

shangy B ASHRTe oA SRRGTER A5here st madding e dapaisicisore. In
loy di i lect tic steel. plates in which a direction with
o RO B DAL ToPLROR B, cnsured

witR 35008 “1%?%%9% e magnetic flux flows mainly in the prescribed
Irection 5’1, the employment of such plates improves magnetic

o A o ' h ‘
[BESTERI: @Hggn%%tc':‘ Fafon, W@Qﬁ@}%ﬁ %%Srggﬁg)%%gsgglgﬁéﬁ%%%mgﬁg wound with

when nondirectional electromagnetic 20 ste loyed,

eldResBRY FeAE GIREI GARRS IReR AR iithes e dGIROHOR 025 sS@MLtion 91, or a
members. [ 0192 1 In any of the manufacturing techniques thus described,

laraBeEAGYOIRN core may be employed which has electromagnetic steel plates laminated in
a direction vertical to the prescribed direction 91. With a wound iron core and a
laminated iron core, magnetic flux is more likely to flow in the prescribed direction 91.
Fig. 15 illustrates a wound iron core and Fig. 16 illustrates a laminated iron core,
respectively.  While nondirectional electromagnetic steel plates may be employed for the
electromagnetic steel plates, it is desirable to employ directional electromagnetic steel
plates in which a direction with strong magnetic characteristics is along the prescribed
direction 91.  The reason is that since the magnetic flux flows mainly in the prescribed
direction 91, the employment of such plates improves magnetic permeability and
saturation magnetic flux density compared to those when nondirectional electromagnetic
steel plates are employed, thereby reducing copper loss and further reducing iron loss in
some members.

[0192] In any of the manufacturing techniques thus described, accuracy in
manufacturing the rotors 63 to 66 can be obtained by using a jig, for example. However,

the accuracy is improved easily by using a jig in the mode where the plate 61 or 611

covers the rotor after the coils have been arranged (the first mode in the fourth and sixth
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manufacturing the rotors 63 to 66 can be obtained by using a jig, for
example. However, the accuracy is improved easily by using a jig in the
mode where the plate 61 or 611 25 covers the rotor after the coils have
been arranged (the first mode in the fourth and sixth 42 preferred
embodiments), and is improved further easily by molding the magnetic
material plate 71 and the magnetic cdtés in one piece. [01931 When
fixing the stator 65 or 66 described in the fourth preferred embodiment or
prefisrehwpdlidieringideds casprmad diothafasipdyatioldiatetial nfagnetic material
example, it is 5 undesirable to hold the stator 65 or 66 by fixing the outer
plagi dlrafsk Srcmadngiic reegnationateeial plate 71 or 73 to the inner
circumference of the case because the magnetic flux will leak from the
(&g eNhsmibring Phateiater o7 £ whseribed fo ferlfioatiheriiesninkatbodiment or
magnetic flux. The magnetic flux will not leak when the stator 65 or 66 is

thif e RetiRchiB R irffsTeMed HrdcaderniaavnBliE JhatteH. iag fegaple. it is
aterial. 1 94] Thus, the magnetic flux leakage can be prevented by .
unﬁ%ﬁﬁh ttﬁmgi[oﬁ%ioﬁf?é gga‘ﬁlo or 8B e %t‘%fﬁ’é%‘?“&&%?%ﬁé@%@agneuc
ma@l@gpg@{glyl tgre e{g puter circumference of P’][% ma ng)tic material plate .
or (

may Be fixed 10 the ner circumierence of & cass Vi agnetic flux

willade et ota. QBE%H&%%QSB‘%J@?%"%‘ sych % [§sin.and. gl %ﬁ;ﬁ%m interlinked

Further, a magnetic core wound coils of the same phase’i same

makAGIEERLON May %@dgjﬁﬁe%& a0 gl NS ANGE QIGHIUETEEE & Axed to the

case. [0195] Seventh Preferred Embodiment A description is given about

indBecielatinBehin:Revash AnRUsds diameterdRsq.ah g magnetic

material plates 71 and 73 on a stator side and an outside diameter Rro of

[ e430Thagnbtamaieriapiatekad@ncad OO paiden(Eiosy 2adtdi ad WBdie of the
This relationship also
stator 65 or 66 or the outside of a coil by resin. Alternatively, the very outer
circumference of the magnetic material plate 71 or 73 may be fixed to the inner
circumference of a case via a ring made out of a non-magnetic material such as resin and

aluminum. Further, a magnetic core wound with coils of the same phase in the same

direction may be extended and fixed to the inner circumference of a case.

[0195] Seventh Preferred Embodiment
A description is given about the relationship between an outside diameter Ry, of
the magnetic material plates 71 and 73 on a stator side and an outside diameter R,, of the
magnetic material plate 72 on a rotor side (Figs. 2, 4, 10 and 13).  This relationship also
applies to the relationship between the magnetic material plate 74 and the magnetic
material plate 75.
[0196] 1t is desirable that the absolute value | Ry, - R, | of a difference between
the outside diameter Ry, and the outside diameter R,, be smaller than a distance t1 (Figs. 3,

5, 12 and 14) from the surface of the magnetic material plates 71 and 73 on the side of the
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applies to the relationship between the magnetic material plate 74 and the
magnetic material plate 75. [0196] It is desirable that the absolute value |

Rso - Rro i of a difference between the outside diameter Rso and the

outside diameter Rro be smaller than a distance tl (Figs. 3, 255, 12 and

14) from the surface of the magnetic mgerial plates 71 and 73 on the side

of the 43 magnetic material plate 72 to the end of the magnetic cores on

the opposite side to the magnetic material plates 71 and 73, in terms of
e ’l?oWﬁﬁ@I‘r"ééﬂé‘&%&H]&rﬁ,ftwé %W@Wﬂ%g@ﬁ@&@d@%@site side to the

Da rtuetic cor%? 111 to }614 2110124, 131 to 134, and 31 to 36 is
Bravented rrom Rt by 32SHor Brdeith tetbtafoloBiran@B1sia tNamely, the

aterial plates 71 and 73. Thi

-5 Bi f I fth ' 3. Th
B R R o e 8 dddatan © 131 and 31

ecause

td%gﬁ%i%m%%“ﬁhﬁé’gﬂ%%@%d& ylbg Gistance %fsfge%%g@:a%t 684 via the outer

magnetic members) ecreases In magnetic memboers

cifﬁ@ﬁﬂ&@ﬁd@%ﬁé@fﬂ%%a@n&g %19{&91;15?1%@9%“&%0 s 11ftod %%be}uzs% as the

to 124, 131 to 134, and 31 to 36, magnetic resistance decreases to

ditasitiaiobowref SemaenaleHuk o lehdheSame, Polds for the ((glgfr)cé)ﬂi 'c][gézludes the

cases. [0197] It is also desirable that the absolute value | Rso - I

dismraitsrdhpordoisianioe i fhigh hembbzspaddldstom Nesiaceaiihe such as
magnetic material plate 72 on the side of the magnetic material plates 71

themhZ8:te thetsuaigdetef HeorZyyaeisb2hignbdd @idheonposite sitedr124, 131
the magnetic material plate 72, in terms of preventing the 15 magnetic flux

todéferatedily e mrpatitsieditio@2ikiromdiawingitie shortadmeikinheic flux.
rotor via the outer circumference side of the magnetic material plate 72.

The suBe Ieldederifwofellowirgrrasssut the relationship between an inside

Siam ter R; of i
[0197] Tt is ‘also desirable that the absolute value | Ry = Ry ! be smaller than a

distance 12 (Figs. 3, 5, 12 and 14) from the surface of the magnetic material plate 72 on
the side of the magnetic material plates 71 and 73 to the surface of the magnets 621 to
624 on the opposite side to the magnetic material plate 72, in terms of preventing the
magnetic flux generated by the magnets 621 to 624 from flowing by a short circuit in the
rotor via the outer circumference side of the magnetic material plate 72.

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

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

[0200] It is also desirable that the absolute value | Rg - Ry | be smaller than the
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the magnetic material plates 71 and 73 on a stator side and an inside
diameter Rr; of the magnetic material plate 72 on a rotor side (Figs. 2, 4,
10 and 13). 20 [0199] It is desirable that the absolute value | R; - Rr; | of a
difference between the inside diameter R5; and the inside diameter Rr;
be smaller than the distance tl, in terms of preventing the magnetic flux
generated by the magnetic cores 111 #4114, 121 to 124, 131 to 134, and
31 to 36 from flowing by a short circuit in the stators 63 and 64 via the
distamee €curiensrdesidenthththenagoetic MategialplatdHy Hendad@eR562 1 to 624
[0200] It is also desirable that the absolute value | R; - Rr; | be smaller
frmaflehengd blistaahoet t2itpnteimglef praventinghthémmageietionfiiexence side of the
generated by the magnets 621 to 624 from flowing by a short circuit in the
m%‘?@l’d?f@%ﬁé‘%ﬁéﬁft%i?gumference side of the magnetic material plate 72.

OZOleél_t, is desirable that a width tss| (Figs. 2 and 10) of the gaps 711 Ib
(R babisfepisalibhonid etk gtateors BE)IGAGRP R TWidd 40 7122b of the

PR A TR BT AT TS v
is that th tic flux | f bei hort-circuited
S B e T GHBLE M MR T B D e ik s to cach

otl@RPS T 1@1&8}:171]52@9’{ &%t%gr%{lléﬂei#{gg%g%%%%ﬁé%g %gnaﬁgcggnc%guited from

each other on the magnetic materia

on@@gﬁﬁtiﬁr@?‘%ﬁg&ﬁ i smadierwhendthe magnglic.lux flows from-9ne0f, 71201

the first mag members 7111 to 7122 to its adjacent one ©f the first

befRAGAGHIC iREMABIS RN:IBRIR licomatesirhbater ch iR theMagneliGerial plate
material plate 72 than when via the gaps 711 Ib to 7122b. The same

71holdrifors ehyigliketasd igs. dasnantd)iokihealgapbehditl 1063680 Ntheflows from
magnetic material plate 73 (Figs. 5 and 14)
one of the first magnetic members 7111 to 7122 to its adjacent one of the first magnetic

members on the magnetic material plate 71 via the magnetic material plate 72 than when
via the gaps 7111b to 7122b. The same holds for a width tssl (Figs. 4 and 13) of the
gaps 731b to 736b of the magnetic material plate 73 (Figs. 5 and 14)

[0202] The aforementioned distance & can be understood as a distance between a
surface of the first magnetic members 7111 to 7122 and 731 to 736 on the magnetic
material plates 71 and 73 and a surface of the second magnetic members 721 to 724 on
the magnetic material piate 72, the surfaces being closer ones to each other.

[0203] It is desirable that a width trs] (Figs. 2 and 10) of the gaps 721b to 724b of the
magnetic material plate 72 be larger than twice the distance 6. The reason is that the
magnetic flux is prevented from being short-circuited from one of the fourth magnetic
members 721 to 724 to another via the gaps 721b to 724b between the fourth magnetic
members adjacent to each other on the magnetic material plate 72. This is because
magnetic resistance is smaller when the magnetic flux flows from one of the fourth

magnetic members 721 to 724 on the magnetic material plate 72 to its adjacent one of the
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15 (0202] The aforementioned distance 6 can be understood as a
distance between a surface of the first magnetic members 7111 to 7122
and 731 to 736 on the magnetic material plates 71 and 73 and a surface
of the second magnetic members 721 to 724 on the magnetic material
plate 72, the surfaces being closer ones to each other. (0203 ] It is
desirable that a width trsl (Figs. 2 and 49) of the gaps 721 b to 724b of the
20 magnetic material plate 72 be larger than twice the distance 6 . The
fouethsongadtiatithen ragnetibdlmaisipie ventadalr piatbeldgvih ot aifgpifatt material
from one of the fourth magnetic members 721 to 724 to another via the
plajagd Mrmvhen24b thetvapeThb fodbmagnetic members adjacent to
each other on the magnetic material plate 72. This is because magnetic
[R2gdiadicts idesiviblle theherthisknnssgmeEigaxcdwd Jramd dAbdftverragngs 621 to
25 magnetic members 721 to 724 on the magnetic material plate 72 to its_
624 LB IR Br iU oAt HEgIEHEM B &S b ltiecmiighdiidee the distance
material plate 72 via the magnetic material plate 71 than when via the .
0 gaaég"?szﬁsf’d’7’é4%‘.at0§lf4ﬁﬁg§ﬁﬁé%i eSTAHHiIdRN SRS MirERRs. &5 9 H24 1s
and 1§)fof th%éma Fe;ﬁ 621 Ito 24% of the rotor in g}‘g direction of ttge 4 th
PrEYeatich s S5 APt TRA fWice 8 ASgiitte 05 '8 e rBR8HR1S fokt via the
. i flux generate e ets 621 to 624 is prevented from .
S e s L PRI S S e

SI9& W TRGRS (I;HSFQIEH Jhlsis &eﬁﬁauﬁﬁéﬁétgn@iif {8%§@@&%%§1mjrgiﬂ1% via the

when the magnetic flux flows from one end of one of the magnets

m&RAite Rather Fmg netia the-Magnglicmaterial late fbdhaR-whgn e of the
OWS

magnetic flux f from one end of one of the 10 magnets 621 to 624 on

mdbeesidR Pidhemagaeticimaieral platacie ladheiatherend warkbesidend via the
surface thereof.

side surface thereof.

[0205] All of the motors described above can be mounted on a compressor, for example.
By way of example, Fig. 17 shows the cross section of a compressor having the motor
according to the third preferred embodiment mounted thereon. Figs. 18 and 19 show the
cross sections of compressors having the motors according to the fifth and sixth preferred
embodiments mounted thereon, respectively. The compressor shown in Fig. 17 will
particularly be described below.

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

[0207] The case 80 includes a compression section 84, the motor, and a balance weight
83. The rotation axis 92 of the motor extends along the direction in which the case 80
extends.

[0208] The balance weight 83 is placed in the vicinity of the outside diameter on a
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[ 02051 All of the motors described above can be mounted on a
compressor, for example. By way of example, Fig. 17 shows the cross
section of a compressor having the motor according to the third preferred
embodiment mounted thereon. Figs. 18 and 19 show the 15 cross
sections of compressors having the mgtgrs according to the fifth and sixth
preferred embodiments mounted theréon, respectively. The compressor
shown in Fig. 17 will particularly be described below. [0206] The
sucineprédsordnreludescapybistkicalccast St amsaslitn pipendlk anbieh case is shown
discharge pipe 82. The suction pipe 81 is connected to a side surface of
in thig.cbi5d 1805 b o€ péaviple th2 Galhecdischarg®3pinbde (wivokitionéd omithetood as a
opposite side to the suction pipe 81 with respect to the motor. [0207] The
negaiscdolnetgdes ghbompr dsshvpvidedion 8%, this wiotr stator Hhatbticesubstrate 62
weight 83. The rotation axis 92 of the motor extends along the direction in
of\ i ile cHsaBhtiexinE wipg2be brirntrampicliviidhdsdrmblsidedacisase the
the vicinity of the outsjde diameter on a 46 surface of the rotor on the

UL SIHETSIRE 95 I HALP B BRI R R i B REmPRRSHgSide to the
.7. Instead lacing the balance weight 83, a hole (which can be
ba%aﬁlggrvsv%%%él gg g’%ﬁe@%‘?ﬁ% Boaﬁ%%*%% ﬁi‘)‘sn?gy be provided on the side of
tatar 64 .0of upstrate 62 _of the rotor, In additio roviding the
Stk e K R R R R

co%ﬁé@ﬁoﬂfs%gﬁa@pg -Qim%%riﬂe%?ozz %éh@og%gs%{%%g%gﬁ te%at?te is discharged

balance weight 83 with respect to the rotation ax efrigerant

froiakedifuppghdhe guction pipe 81 is compressed at the compression
section 84 by driving the motor. The compressed refrigerant is discharged

{0210} According to this compressor, a refrigerant and the like can be compressed
efficiently. Further, since a gap between the stator 64 and the rotor is vertical to the
rotation axis 92, discharge of oil such as lubricating oil inside the compressor from the
discharge pipe 82 and agitation of oil are reduced.

[0211] In addition, oil which has adhered to the rotor moves to sidewalls of the
compressor by cenfrifugal force when the rotor rotates. Thus when the discharge pipe
82 is provided vertically above the motor, the oil moves vertically downward along the
sidewalls, thereby preventing the oil from moving to the side of the discharge pipe 82.

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

[0213] All of the motors described above can be mounted on an air conditioner, to be
used for rotating a fan. More specifically, the rotors 31 and 32, or the plate 611 in the
second mode explained in the fourth and sixth preferred embodiments are provided with a

fan.



from the discharge pipe 82. 10 [0210] According to this compressor, a
refrigerant and the like can be compressed efficiently. Further, since a
gap between the stator 64 and the rotor is vertical to the rotation axis 92,
discharge of oil such as lubricating oil inside the compressor from the
discharge pipe 82 and agitation of oil age reduced. [0211] In addition, oil
which has adhered to the rotor moves to sidewalls of the 15 compressor
en the rotor rotates. Thus when the discharge pipe

tri | h
D BT L G E G B BeEP iR O VRl o ate Whees.
| th i s, thereb ing the, oi| f ing t .
B o B e S ST eshi B Toregoing
dRIGISESSP L@p&%éﬂtmlyéﬁjﬁii%%ﬁ“%&%@Qﬁit@?m%% %‘a} 2 Juk: %?stood that

of the rotor, the thickness of the balance weig in the 20 direction o

niigcrotatianaxisdmsand eedusad. dhareburaducing the Cfééﬁr% ffom the scope
compressor. [02131 All of the motors described above can be mounted on

5 ofthaincenitioner, to be used for rotating a fan. More specifically, the
rotors 31 and 32, or the plate 611 in the second mode explained in the
fourth and sixth preferred embodiments are provided with a 25 fan. 47
[0214] Furthermore, the motors can be mounted on an automobile to
rotate wheels. [0215] While the invention has been shown and described
in detail, the foregoing description is in all aspects illustrative and not
restrictive. It is therefore understood that numerous modifications and
variations can be devised without departing from the scope 5 of the
invention.



48 CLAIMS 1. A method of manufacturing an armature, comprising the
step of. (a) arranging, with respect to a core including a magnetic material
plate having a plurality of first magnetic members arranged circularly and
a plurality of magnetic cores, one of said magnetic cores projecting on a
surface of each one of said first magritic members toward the opposite
side to one direction, coils around said magnetic cores along said
surface, said one of said first mag%(it}gI Embers having a surface on the
opposite side to said one of said magnetic cores, whose area is larger
than the area of a cross section of said one of said magnetic cores on the
side of said one of said first magnetic members, and having a cavity with

a”Otl‘.e%%%tﬁé&%%’ﬂﬁ%%&ﬁ%&“&’&&ﬁé%@’cWJ?%E‘?éHlHEeO&Q' grof each

of said cavities between said first magnetic members adjacent to each

otherain2-eHEWan e iR Xk AdS oML ARIIRDET AHEMNIERSNCE S8R 0B ing 2
outer circumference side of said magnetic material plate, said method

phitatihestamephsing:thensiedat (ohaovering sait MagnelicRres Withodetic cores,
plate from the opposite side to said one direction after said step (a),

onavbhereid saigpldtedsrasspegadingagneticurtaterisl piate havingsaipldalithefnetic
second magnetic members arranged circularly, each one of said second
mermagneticvaréntbersphasita caldtyovithcatiothepionecdf saiclsbsaiddmagnetic cores
magnetic members, and 49
along said surface,
said one of said first magnetic members having a surface on the opposite side to
said one of said magnetic cores, whose area is larger than the area of a cross section of
said one of said magnetic cores on the side of said one of said first magnetic members,
and having a cavity with another one of said first magnetic members, wherein
the outline of each of said cavities between said first magnetic members adjacent
to each other in a circular direction extends from an inner circumference side to an outer
circumference side of said magnetic material plate,
said method further comprising the step of:
{b) covering said magnetic cores with a plate from the opposite side to said one
direction after said step (a), wherein
sard plate 1s a second magnetic material plate having a plurality of second
magnetic members arranged circularly,

each one of said second magnetic members has a cavity with another one of said

second magnetic members, and



the outline of said cavity between said second magnetic members
adjacent to each other in a circular direction extends from an inner
circumference side to an outer circumference side of said second
magnetic material plate, said second magnetic members covering each of
said magnetic cores in said step (b), said one of said second magnetic
members having a surface on the opposite side to one of said magnetic
cores on which said one of said second magnetic materials is arranged,
Whoﬁ%%{ﬁﬂﬂg (I)a%rsqaer than the area of%surfa of said one of said

id..
1 CaVI.a’ cIWeCn Satd SCCOond magne 1& Hem e{s adjacent to each
magnetic cores on the siade of sald one 0 said secon magnetc

oth@rembg r§n%u1-£p edma%ttl? Qﬁtg}%@u %g i@ r@%ﬁﬁ?f@r%‘ﬁ%d @%@ﬁgﬁ?ﬁnomer

1, wherein each of said outlines of said second magnetic materia

cir@iaRds iR gdirection lecined,Jaletiveniadhe tadjal direction seen from the

center of said second magnetic material platé. 3. A method of

MansfRICEHETE Rateric GRRMFISING: thenPethad ol MamHastuing A8 in said step
armature according to claim 1 or 2; and the step of arranging magnets to

(b)faeaisaid séearidsaragieticomernbersomntibangppasitecside thesaighosite side to
magnetic cores, said magnets being rotatable about a rotation axis along
onsaifl smé direction andhavinglagluralityof mégaeticpoes fasimgtiaithaterials is
second magnetic members. 4. The method of manufacturing a motor
arrgiegkdinbots i 8 | fugthehoortherisieny othe stelat . dovedingeadsodensfgnetic
said magnetic poles with one of third magnetic members 50 to face said
00r§é@@ﬁ€€rﬁ@§t@$@%éﬁ%§?§a§%ﬁ%@ STaEstisaREsdEshd magnetic
members,

2. The method of manufacturing an armature according to claim 1, wherein each
of said outlines of said second magnetic material plate extends in a direction inclined
relative to the radial direction seen from the center of said second magnetic material

plate.

3. A method of manufacturing a motor, comprising;

the method of manufacturing an armature according to claim 1 or 2; and

the step of arranging magnets to face said second magnetic members from the
opposite side to said magnetic cores, said magnets being rotatable about a rotation axis
along said one direction and having a plurality of magnetic poles facing said second

magnetic members.

4. The method of manufacturing a motor according to claim 3, further comprising

the step of:

covering each one of said magnetic poles with one of third magnetic members



each one of said third magnetic members having a cavity with another one
of said third magnetic members. 5. A method of manufacturing an
armature, comprising the step of: (a) arranging, with respect to a core
including a magnetic material plate having a plurality of first magnetic
members arranged circularly and a plurality of magnetic cores, one of
said magnetic cores projecting on a sgfface of each one of said first
magnetic members toward the opposite side to one direction, coils
around said magnetic cores along said surface, said one of said first
to ffgrraticererdoBreprilinganbgrabemiinsidpposittdsigects! gHapste wembers,
said mafgnetic cores, whose area is larger than the area of a cross section _ .
cackr 0BT P E AHERFNE TR CBRSE M tHE AR B S At b AB U Fafth i said third
magnetic members, and having a cavity with another one of said first
m gﬁ %%S%bers, wherein the outline of each of said cavities between
said first magnetic members adjacent to each other in a circular direction
extends from an. inner circumference side to an outer circumference side

of said R‘%%ﬂ?&k?&ﬁ%ﬁ%ﬁlﬂ%@!&ﬁ&éﬁl%%?ed éHQ@g{aﬁ(%ﬁ’éiﬁ%%Pe step

of., (b) arranging a plate on the“opposite side to direction of said
magnetc: £0585 ta.he rotglable abaul A LRlalionAXsAl0R0-SAId0NBiate having a

1iE 51

direction. 51° 6. The method of manufacturing an armature according to

phelMR & Mberein:said tatsds made QUtplamagngtic sMateralb Tmibsetic cores,

method of manufacturing an an-nature according to claim 1 or 5, wherein
on€achal saishaedines-ef saitkonagnetic vatedal glateceXxiends iRl diectigtrmetic

inclined

members toward the opposite side to one direction, coils around said magnetic cores
along said surface,

said one of said first magnetic members having a surface on the opposite side to
said one of said magnetic cores, whose area 1s larger than the area of a cross section of
said one of said magnetic cores on the side of said one of said first magnetic members,
and having a cavity with another one of said first magnetic members, wherein

the outline of each of said cavities between said first magnetic members adjacent
to each other in a circular direction extends from an inner circumference side to an outer
circumference side of said magnetic material plate,

said method further comprising the step of:

(b) arranging a plate on the opposite side to said one direction of said magnetic

cores to be rotatable abowt a rotation axis along said one direction.



relative to the radial direction seen from the center of said magnetic
material plate. 8. The method of manufacturing a motor according to
claim’), wherein each of said outlines of said magnetic material plate
extends in a direction inclined relative to the radial direction seen from the
center of said magnetic material plate, 9. A method of manufacturing a
motor, comprising: the method of maé&facturing an armature according to
claim 2 or 5; and the step of arranging magnets to face said first magnetic

me;n%be from%tlhg ?(J%[pxgggng side to said m lgrnetlc cares, said ma

nets .
being ro a?aIBFet a?bo a rota |(§Hr5n sana?(l)"'ﬁlé3 SaidFoRa di 3 IOA“4R hg\%fcﬁm said

pla?e@!s%gé( &It@?%é}%%&?ﬁﬁd}%?ﬂg said first magnetic members. 10. The

method of manu ng a motor according to claim 9, further comprising
the step of: covering each one of said magnetic poles with one of fourth
magnetic members to face said first magnetic members from the side of

saidfirst ipageetia Bembeiscefs: onefsaid foLstaimagnatic:meBbe S herein
having a cavity with another one of said fourth magnetic 52 members.

eachl oA fniethadipkmanuiddtuiig &icomaEeRsOphRYINGAIITIOMBERIRG inclined
thereon, said motor being manufactured by the method of manufacturing
relativeoto tlacedidinréotiolaire3 fitRu Ar acmetusaainprisiag: mmagielie.
material plate having a plurality of first magnetic members arranged
8. The method of manufacturing a motor according to claim3, wherein each of

said outlines of said magnetic material plate extends in a direction inclined relative to the

radial direction seen from the center of said magnetic material plate.

9. A method of manufacturing a motor, comprising:

the method of manufacturing an armature according to claim 2 or 5; and

the step of arranging magnets to face said first magnetic members from the
opposite side to said magnetic cores, said magnets being rotatable about a rotation axis
along said one direction and having a plurality of magnetic poles facing said first

magnetic members.

16, The method of manufacturing a motor according to claim 9, further
comprising the step of:

covering each one of said magnetic poles with one of fourth magnetic members to
face said first magnetic members from the side of said first magnetic members, each one
of said fourth magnetic members having a cavity with another one of said fourth

magnetic



circularly; a plurality of magnetic cores; and coils, wherein in each one of
said first magnetic members, one of said magnetic cores projecting
toward the opposite side to one direction on a surface of said one of said
first magnetic members, which has a surface on the opposite side to one
of said magnetic cores on which said one of said first magnetic materials
is arranged, whose area is larger thagthe area of a cross section of said
one of said magnetic cores on the side of said one of said first magnetic
members, and has a cavity with another one of said first magnetic
mendieisers, the outline of each of said cavities between said first magnetic
members adjacent to each other in a circular direction extends from an
inner circumference side to an outer circumference side of said magnetic
material plate, and said coils are arranged around said magnetic cores

alonglsaitl 8420 CLSHRPHHAEHTIAS RIARBPESHIBIISHE A bRIRIY Fangagtdhereon,

.cover s_aéd,ma netiiacores from.the opposite side 53 to said one direction,
SaIgh AR R PRI S WEdoRY RagrdtiehRidRapRa S AT LAy dpe to
se%ond magnetic members arranged circularly, each one of said second
daiin 2. . . ; .
magnetic members has a cavity with another one of said second
magnetic members, the outline of said cavity between said second
magnetic members adjacent to each

cl

12, An armature comprising:

a magnetic material plate having a plurality of first magnetic members arranged
circularly:

a plurality of magnetic cores; and

cotls, wherein

in each one of said first magnetic members, one of said magnetic cores projecting
toward the opposite side to one direction on a surface of said one of said first magnetic
members, which has a surface on the opposite side to one of said magnetic cores on
which said one of said first magnetic materials is arranged, whose area is larger than the
area of a cross section of said one of said magnetic cores on the side of said one of said
first magnetic members, and has a cavity with another one of said first magnetic
members,

the outline of each of said cavities between said first magnetic members adjacent
to each other in a circular direction extends from an inner circumiference side to an outer
circumference side of said magnetic material plate, and

said coils are arranged around said magnetic cores along said surface,

said armature further comprising

a plate arranged to cover said magnetic cores from the opposite side



other in a circular direction extends from an inner circumference side to an
outer circumference side of said second magnetic material plate, said
second magnetic material plate is arranged such that each of said
magnetic cores is covered with said second magnetic members, and the
area of a surface on the opposite sidesgo one of said magnetic cores
covered by said one of said second magnetic members is larger than the
area of a surface of said one of said magnetic cores on the side of said

0 g Yrsdipdirbithaiggnetic members. 13. The armature according to
claim 12, wherein each of said outlines extends in a direction inclined

relatfttPHE ridfalBReMioRESEEH S shaitRR . caltls breaig depbiglity of second

magg?netic rrlljaterial aﬁl‘%t%]cm. 1otor comprising: the armature according
B SR T A AGHetE Yotatable about a rotation axis along said

one direction §aid magnets being arranged 59 face said second magnetic
b magnellc mempers ha.

d . ° sai
memel%cérsof}%m t?]aé OS[)ep01§I € Slde 10 sal magnestl% %%\?%g’\xé] H%]gt 6%’1@ of said

seddiiglitnof agnetic.poles facing 54 said second magnetic members. 15.
The motor according to claim 14, further comprising a plurality of third

magpgtic,Mashierswhere iR eaetong 58t Magnelic ROles.Is 88%5%&%% each

with one of said third magnetic members to face Said second maghetic
oth@embersitmthasidpaf saidhgecpns madnatc membrrsnand;gach, ofe outer

of said third magnetic members has a cavity with another one of said
circumference side of said second magnetic material plate,
said second magnetic material plate is arranged such that each of said magnetic
cores is covered with said second magnetic members, and
the area of a surface on the opposite side to one of said magnetic cores covered by

said one of said second magnetic members 1s larger than the area of a surface of said one

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

13. The armature according to claim 12, wherein each of said outlines extends in
a direction inclined relative to the radial direction seen from the center of said second

magnetic material plate.

14. A motor comprising;

the armature according to claim 12 or 13; and

magnets totatable about a rotation axis along said one direction, said magnets
being arranged to face said second magnetic members from the opposite side to said

magnetic  cores, and having a plurality of magnetic poles facing



third magnetic members. 16. An armature comprising: a magnetic material
plate having a plurality of first magnetic members arranged circularly; a
plurality of magnetic cores; and coils, wherein each one of said first
magnetic members has one of said magnetic cores projecting toward the
opposite side to one direction on a sugface of said one of said first
magnetic members, has a surface on the opposite side to one of said
magnetic cores on which said one of said first magnetic materials is

sai@({%ﬁqn%gﬁﬁ Alefyslarger than the area of a cross section of said

one of said magnetic cores on the side of said one of said first magnetic
members, and has a cavity with another one of said first magnetic
members, the outline of each of said cavities between said first magnetic

mempBersiadigsenbdarash elbrkin Bicieuar dirgstiomextends from an
inner circumference side to 55 an outer circumference side of said

magnetigafiatexdahplote: gied saietois avdasianged around said magnetic
cores along said. surface, said armature further comprising a plate
arranged tadefctathheaoiet padetator@xisdlonighsaic arfesdicectiod omgnetic
the opposite side to said one direction of said magnetic cores. 17. The
megrhgstureiace oading torslamentiwharsiesaitoplatecisidtade seid efcond magnetic
magnetic material. 18. A motor comprising:
members, and
each one of said third magnetic members has a cavity with another one of said

third magnetic members.

16. An armature comprising:

a magnetic material plate having a plarality of first magnetic members arranged
circularly;

a plurality of magnetic cores; and

coils, wherein

each one of said first magnetic members has one of said magnetic cores projecting
toward the opposiie side to one direction on a surface of said one of said first magnetic
members, has a surface on the opposite side to one of said magnetic cores on which said
one of said first magnetic materials is arranged, whose area 1s larger than the ares of a
cross section of said one of said magnetic cores on the side of said one of said first
magnetic members, and has a cavity with another one of said first magnetic members,

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

0 each other in a circular direction extends from an inner circumference side to



the armature according to claim 12 or 16; and magnets rotatable about a
rotation axis along said one direction, said magnets facing said first
magnetic members from the opposite side to said magnetic cores, and
having a plurality of magnetic poles facing said first magnetic members.
19. The motor according to claim 18, further comprising a plurality of
fourth magnetic members, wherein eash one of said magnetic poles is
covered with one of said fourth magnetic members to face said first
magnetic members from the side of said first magnetic members, and

an gHKK GReBYSERCfotAh Shef A SleRméin BErS Pl Pl €adig with another one
of said fourth magnetic members. 56 20. A compressor having the motor

accoﬁ?j%@‘%ﬁ QS ATRBEHOUEY srifagagnetic cores along said surface,

said armature further comprising
a plate arranged to be rotatable about a rotation axis along said one direction on

the opposite side to said one direction of said magnetic cores.

17. The armature according to claim 16, wherein said piate is made out of a

magnetic material.

18. A motor comprising:

the armature according to claim 12 or 16; and

magnets rotatable about a rotation axis along said one direction, said magnets
facing said first magnetic members from the opposite side to said magnetic cores, and

having a plurality of magnetic poles facing said first magnetic members.

19. The motor according to claim 18, further comprising
a plurality of fourth magnetic members, wherein
each one of said magnetic poles is covered with one of said fourth magnetic
members to face said first magnetic members from the side of said first magnetic
members, and
each one of said fourth magnetic members has a cavity with another one of said

fourth magnetic members.



56

20. A compressor having the motor according to claim 18 mounted thereon.



