;eéeblnl,-$.F/060T1KN@D< .1 DESCRI PTION El ectric Conpressor 5 Techni cal
Field The present invention relates to an electric conpressor used in a

freezer) refrigerator, or air-conditioner. Mrre particularl y.i to
a highly efficient electric conpressor in which |oss torquemﬂmpmmﬁmmwmmss
due to 10 magnetic attraction are reduced. The nmagnetic att I'S
produced at a bearing in a conpressing section jointed to a not§P®ection
of the conpressor. Background Art A prjor art is described with reference

to Fig. 7 where a reciprocal 15 electric conpressor is showmn. In Fig. 7)

t he conpressor conprises hernetic container 1, conpressi "
di sposed at | ower part of the container, and notor secti ammﬂmmmmmm“ above
t he conpressing section. Shaft 4 nmounted to rotor 14 of section 3 has
crank 4a on its tip. 20 Cylinderéﬁg§ﬁﬁﬂﬂ%h3£ned of a casting Hade of iron
system material conprises bearin rth shaft 4 is inserted, and
cylinder 7 forned at right angles with bearing 6. Piston 9 is linked to
crank 4a via connecting rod 8 Wen notor section 3 is driven, rotating
novenent of shaft 4 is converte . ' | 25 novenent by crank 4a) and
delivered to piston 9 via rod SEk%gm{ﬁg%ngggon 9 slides with respect to

i nner wakl of cylinder 7. Conpressing chanber 10 is farnmed by cylinder- r
and piston 9. QI pipe 11 is nmounted to a tip of crank 4a, 2 and

| ubricant 1%e¢glod2@iadd the bottom of hernetic container 1 is lubricated to
conpressing section 2 and shaft 4 throuygh oil pipe 11, so that respective
sliding secti onsThwypeessnoabvenyion Melaies 3o ian alectmic pobprdsswiuotddoim raot or -
conprising the followng 5 elenents: (a) stator 13 forned of

w ndi ng- woufiigeiarorefcigeatorace @f-corahiiorsere dMongpariieunlsrat seladed t¢ 8 rotor 14
formed of rotor iron core 15 with a secondary conductor, the rotor iron
core being figdy sficieatielestricaeompneer o whisht loss myawe)asd dtondassigeg & provi ded
at the end of rotor-iron-core &5 gn %ﬂe si de .of congjessiqggggc ion 2, and
beari ng 1§ eRaEAHEEC AHEA O IR d89WsE 1 i URF B8PS AHTLHePaE iPSH i

conventi ona 2C| procal [ €SSOr . ] : ' ' d above is
descri bed hggéﬁﬁégﬁggan@§%P$§¥§gn¥ﬁ£%%?%§pn%%gg%hgé%ggﬁ?%bﬁg&%ggiprocal
novenent via connecting rod 8 linked to crank 4a of shaft 4, so that piston
9 conpresses cool ant gas in conpressing chanber 10. The conpressed gas is

di schar ged Backgroau@RAre di schargi ng pi pe (not shown) to a systemsuch as a
freezer)

A prior art is described with reference to Fig. 7 where a reciprocal

15 electric compressor i1s shown.

In Fig. 7, the compressor comprises hermetic container 1, compressing
section 2 disposed at lower part of the container, and motor section 3 disposed
above the compressing section. Shaft 4 mounted to rotor 14 of motor section
3 has crank 4a on its tip.

20 Cylinder block 5 formed of a casting made of iron system material
comprises bearing 6, in which shaft 4 is inserted, and cylinder 7 formed at
right angles with bearing 6.

Piston 9 is linked to crank 4a via connecting rod 8. When motor
section 3 is driven, rotating movement of shaft 4 is converted to reciprocal

25 movement by crank 4a, and delivered to piston 9 via rod 8, so that piston 9
slides with respect to inner wall of cylinder 7. Compressing chamber 10 1s

formed by cylinder 7 and piston 9. Oil pipe 11 is mounted to a tip of crank 4a,



refrigerator, or air-conditioner. Regarding the lubrication to respective
»sliding sections such as bearing 6, cylinder 7, connecting rod 8 and piston
9 of conpressing section 2) oil pipe 11 nounted to | ower end of shaft 4
rotates and punps up lubricant 12 for 20 lubrication. Recently, reducing

t he power consunption of freezers, refrigerators, and air-conditioners has
drawn attention because of energy saving tendency, and | ower profiles of

t hose appar atuses have been studi ed bécause of downsi zi ng requirenent. The
rotor is disposed as close as possible to the 25 conpressing section, and a
part of bearing extends inside the bored section) thereby regulating

undesi rabl €, {PhBhbg £2d0Re 4l BbubReHAhALHAMM AT 0 Gulifedudhal hel ght

e
of the conpressor. OWNSI zI ng requl remnmen sati sfied.

However,  pOYRiprs@Yid Gec@ion! NEndHAR) 4 WRFAIRHCOMGHEES 1! B8 thay 8&plctReWer in the
freezing system has not yet arrived at a satisfactory level. In the

convent i onaglidid@sdeéibfs maskIShbAARlyOt or used in conpressors, nagnetic steel
sheets of lower iron | oss has been enployed, a shape of the core 5 has been

optim zed) or volstoe Dfis matwvoi@ls iHdediorasndiecompeisegsatle followimger to
raise the efficiency of the notor. The induction notor, however, needs the
exci t i ngd poslemehisr () ctatdbnip Hrmadobwiwhiog-wound-iion-cadel imaide of taminhedpower f or
producing torque as well as rotating |oad. Accordingly, efficiency

i mpr ovenent megnetitshapisoind Ghoxor b feemed p{poderagon egrd 1ptwitsa gecopdaryl t to

expect a 10 fuyrther substantial  inprovenent of the efficiency. A self
starti ng-sy%ﬁf‘ﬁﬁbﬁg‘:‘ TSP PR B PR E TR Ofﬂé?lff&‘tffgm?ﬁﬁéﬂ‘f shebinet s draws

ttenti h f i i t he .effici ft tor.
Because t he. por TEREh HRgBeePEyites 3F FBESRE T Rl EorkesieReh ey o i mat | ng
h iti . : | i I f .. - = -
{5 descri bodf BMWEsink e A A AR Eafthe s Uity PGt Bhrch MaiDfel] PIDUS ot

conpresger, onl w f&?eﬁ@ioﬁr of $h&NRNOERiIorAN et focalanafife 8} HrSwiig detail ed
herei nafter. Rotor 17 of the synchronous notor conprises iron core 18 nade

of | am nat egtro@gneksidescatRalabsheetdssaindd Meadihafoel € 19 for receiving shaft 4
to fit 20 into core 18. Bored section 20 is provided at the end of core 18
in an axial diréEbémomotort14 spivet Bitomnd i perfommsdreawirngd , mbudmentpaiat  of

bearing 6 of a cylinder block 5 extends inside bored section 20. Two pieces
of pl at e-t ypremngelineareng hmkghde coamkbda of shath 4oen dhatgpigtqnod wpmnrfiseesa t o shape

inahill. Tw? pairs of these ghets ﬁl e insert%g into.%gﬁro%or 1?. A

first pair fRtkdardyfereresreenbamber dhchhhstmrresedketstsclisdareadde t he

r ot or arig Nt}go‘lle}hfa e%hirnsA de. teh? JoLar. ) sgcgrgge ag‘{ hofstwgrerrz%gnets are

.t placed such thdt ‘NCpUEEs R&Es "t 1908V 1 Be? r 9067 anG 'S hél €°F4ates insi de
the refrigerator, or air-conditioner.

Regarding the lubrication to respective sliding sections such as bearing
6, cylinder 7, connecting rod 8 and piston 9 of compressing section 2, oil pipe
11 mounted to lower end of shaft 4 rotates and pumps up lubricant 12 for

20  lubrication.

Recently, reducing the power consumption of freezers, refrigerators,
and air-conditioners has drawn attention because of energy saving tendency,
and lower profiles of those apparatuses have been studied because of
downsizing requirement. The rotor is disposed as close as possible to the

25  compressing section, and a part of bearing extends inside the bored section,
thereby regulating undesirable rotating deflection of the rotor and lowering

the total height of the compressor. Thus the downsizing requirement is



4 fotor. Thus the first pair fornms a rotor pole and the second pair forns
. anot her pole, so that entire rotor 17 has two poles. The wdth of magnet 21
is referred to as "P". A starter cage-shaped conductor is unitarily forned
by al um num 5 di ecasting conprising nunbers of conductive bars 22 provided
to core 18 and shorting grommets 23 covering both ends of core 18 in an
axial direction. Both end-faces of core 18 in the axial direction have
protective term nal plates 24 nmade of gon-nagnetic material for securing
magnets 21 fromcomng off. Barriers 25) for preventing magnetic flux

bet ween the permanent 10 magnets from shorting) are provided to core 18.
Barriers 25 are unitarily formed with the starter cage-shaped conductor by
t he al um nuwatdhet adiowryer, Thvavel Isavingfofrthg medtpg wWHiekk cdimsmmeaghelargisti s
schematically described with reference to Fig. 9 using the arrow marked

| i nes. The praxgmen the freepnd systarhl hps| s yof atrwed g grsetisfagtorypleseled at upper
side of Fig. 9 travels mainly 15 through the center section of core 18 and
is attracted tols the| @aventiangd tggida dnductionamater gesed oige comgprgesass, Fig. O.

Thus the nmagnetic densjty through core section 18a around t outer rim 20a
of bor od ScBAPRHASEE RS LHEPAREPANS MiF GHE LT S0art of the coe

starti ngzsynchronous type not.or usin ermanent 20 nagnets,can be used

ot ead Bt DB BRE TR a PP PR BTot R e TRt SRR g 6 made
of i ron-sys{emaafetimlent 'ofh%fbg&;&.der}@eofn%cﬁ&mo?&,lﬁon ,9{%@& fedttraction

ey
wor ks between the | nner [ ored section excited and’'the outer wall of

bearing 6. é‘;l@ﬁix{%ﬁ&%xj for AbirhAGt 4 A dieBid USRSIt! BSHdiR6YE tHhipelel @AEr S the
torque produced by the notor, and yet) nmagnetic flux of 25 magnet 21

travel s to pedading €orgte Bs odielieaseddiatingr read.- | occordibglymifidiemseds

anot her power to conpensate the |oss torque and eddy-current-loss in order

t o cont i nueingpevexténigf thndhotdri tengs evigntagutaied, efndiit isshficuftriomxpet measi ng.

5 Disclosure of the Invention The present invention addresses the problem

di scuss&@® afyather subddaniiagmpgoyemnnt @éthe ¢ffiglangy. ef fi ci ent el ectric conpressor
in which oss torque due 5 to magnetic attraction and iron | oss

(particul arly eddyeHstartne-yaekpnoys-type BEAPPIg At sHitc SRt onpr essor

KIS R e NN e s R TR
the motor. Because the permanent magnets are buried in the rotor, thereby
ehiminating the exciting power.

15 An example of this self-starting-synchronous-motor is described with
reference to Figs. 8 and 9. Regarding the entire compre;‘,sor, only the motor is
changed, and the changed points are detailed hereinafter.

Rotor 17 of the synchronous motor comprises iron core 18 made of
laminated magnetic steel sheets and shaft hole 19 for receiving shaft 4 to fit

20 into core 18. Bored section 20 is provided at the end of core 18 in an axial
direction. It is not shown in the drawings, but a part of bearing 6 of a
cylinder block 5 extends inside bored section 20.

Two pieces of plate-type permanent magnet 21 butt each other and form
angle & to shape in a hill. Two pairs of these magnets 21 are inserted into

25  rotor 17. A first pair of two magnets are placed such that S pole faces outside
the rotor and N pole faces inside the rotor. A second pair O:f two magnets are

placed such that N pole faces outside the rotor and S pole faces inside the



10 a notor section for driving the conpressing section and coupled to the
.conpressing section. The notor section includes a notor of two rotor poles,
and the notor has a bored section at an end on the conpressing section side
and a rotor core in which permanent magnets are buried. The conpressing
section includes a 15 bearing, nmade of non-nagnetic material, extending

i nside the bored section. This structure allows nmagnetic attractlon not to
wor k between an inner wall of the bore#i section and an outer wall of the
bearing, so that no | oss torque is produced. Since the bearing is nade of
non-magnetic nmaterial, magnetic flux fromthe permanent nmagnets are not

attracted t Pothe 'Ik}ﬁf'gr ih@gﬁﬁsu ]?amj f@xj at ro%lJ &lpear{mwtsé&)nfilﬂ%r tfgr%/el S

t hrough the rotor core s Iron ss partlcularly, eddy- current-loss) is

rarely produgsgerpdib] 4o thiieRaRITbidg 17485 dwé pa.t  THabtesfh&dRPY 0 the
notor is directly reflected to the conpressor. Another conpressor conprises

the fol | ow agfekéb®eas ®©”. a not.or section including two rotor-poles, a rotor
core in which 25 permanent nagnets are buried, and a bored section at an
end on a conpr esksistgrtere cageoshapedeconductonps esstargy sfechedrbyi abimidung a
bearing, a part of which extends 6 inside the bored section and at | east
t he part 5i sdiegaisbingf compyistegyhempersiicendugtive Parss2Zproyited te cexel mand he
magnetic attraction not to work between the inner wall of the bored section
and the out éhormgwr%mmeh?e%@aﬁrlﬁg botdyendsof cqrpd8an pyaxal dpgelion. s not

i ¢ ﬂ?ﬁe?gefﬁreta??% b E-f?@st%ﬁ%&%éaa Bithe SRR e PR GT Rabnot & | <
ot ori 2l col e kBqaFBPEE e AL AP o b BERRAR Al EORRARIE™ o1 1 o

of the bear bf9 'H?éh@x% b?efé}%?&teﬁﬁﬁg x%aneYﬂeﬂQEaEéthger‘P%e briAnbRy 11y 10

formed with a cylinder block hus highly efficient and inexpensive

conpressor GaipnbR REAViHIeAng, Stiel pro?ael NEofeOTR! E550Ters 25N SRRatille
followi ng elenments: a notor section including a two-pole rotor) rotor core

i n whi ch peiferae@ntitireignahftentfgebihapediconiaciar bo e elmiingmsBedasng.i ncl udi ng a
bearing made of iron-systemmaterial) and the rotor core faces the bearing
vi a annul ar spacEhd flow of adagretidi fhec fromnmpgnet 21 is schematically described
with reference to Fig. 9 using the arrow marked lines. The magnetic flux
from N poles of two magnets 21 placed at upper side of Fig. 9 travels mainly
15  through the center section of core 18 and is attracted to S poles of two magnets
21 placed at lower side of Fig. 9. Thus the magnetic density through core
section 18a around the outer rim 20a of bored section becomes substantially
high.
As such, self-starting-synchronous type motor using permanent
20 magnets can be used instead of the conventional induction motor. However,
since bearing 6 made of iron-system material exists inside bored section 20,
magnetic attraction works between the inner wall of bored section excited and
the outer wall of bearing 6. The magnetic attraction produces loss torque
which lowers the torque produced by the motor, and yet, magnetic flux of
25 magnet 21 travels to bearing 6 and produces eddy-current-loss. The motor

needs another power to compensate the loss torque and eddy-current-loss 1in

order to continue operating, and this prevents the efﬁcnency from increasing.



the bored section. The annul ar space allows magnetic flux on the rotor side
torarely flow 20 to the bearing. Thus even the bearing is nade of
iron-systemmaterial, neither loss torque nor iron | oss, eddy-current-1|oss
in particular, in the bearing is produced. Therefore, efficiency of the
notor is directly reflected to the conpressor. Further, since the bearing
can be nmade of iron casting) and fornmed unitarily with other sections, an

i nexpensi ve conpressor can be 25 provigled. Brief Description of the
Drawings Fig. 1 is a vertical cross section of a conpressor in accordance
with a first exenplary enbodi rent of the present invention. Fig. 2 is a

| ateral cross section of a rotor shown in Fig. 1. 5 Fig. 3 is a vertical
cross section of a conpressor in accordance with a second exenpl ary

enbodi ment of the present invention. Fig. 4 is a vertical cross section of
a conpr essof {9 ‘g%fﬁg‘ﬁﬁ’%e%"f‘h a third exenplary enbodi nent of the present

i nvention. Fig. is a vertical crposs section,of a,conpressor in.accordance
with a 10 fourth exgﬁ%’Frétr ngﬁgl%i ﬁ?ss'fﬁ_’ %%Er%’?()’elge%’_ Culrggvgﬁﬁ?vgn.anﬁ g. 6is a
| at er al Cr.ogﬁn?ﬁﬁ;xjowae%fhi 8%&? ierﬁ@?é%}ié &nﬁir&sso? in, Fih 16ss tSrdhedilel ! cal

Cross section of ‘a conventional conpressor. Fig. B Cr 0S5 section of a

rotor ta@”t@h&ﬁa{)}ggeé}@ a8tth@lonthAE HohOBsd haPtiGAIME WiPR B rehMRsHO el T

starting-sync ous notor having permanent 15 magnets. Fig. 9 is a lateral
Cross secti gpa@hg @reG@Ay&®Qt i onal rotor. Detailed Description of Preferred
Enbodi ments The exenpl ary enbodi nents of the present invention are
denonstrat ed 20 Thd hompt@s@nof the pileceracanaprcyidognpatisasv thgsiollbwimgt

Exenpl ary Enbodinment Fig. 1 is a vertical cross section of a conpressor in
accordance wlementsie first exenpl ary enbodi nent of the present invention,
and Fig. 2 is a lateral cross section of a rotor shown in Fig. 1. 25 In
Fig. 1, the conpressofomyupssings®stionaccommadatedgney harmeiis codapressi ng
section_H2 disposed at the |lo ection of hernetic .container ; and 8
2o ool f Bar t1 ng- oy nchPBHS Gect OO IBGNEAD: RERTRh O AR ET e ©

the compressing section.
The motor section includes a motor of two rotor poles, and the motor
has a bored section at an end on the compressing section side and a rofor core
in which permanent magnets are buried. The compressing section includes a
15 Dbearing, made of non-magnetic material, extending inside the bored section.
This structure allows magnetic attraction not to work between an iner
wall of the bored section and an outer wall of the bearing, so that no loss
torque 1is produced. Since the bearing is made of non-magnetic matenal,
magnetic flux from the permanent magnets are not attracted to the bearing
20 and almost all the magnetic flux travels through the rotor core. Thus iron
loss (particularly, eddy-current-loss) is rarely produced within the bearing.
As a result, high efficiency of the motor is directly reflected to the compressor.
Another compressor comprises the following elements:
a motor section including two rotor-poles, a rotor core in which
25 permanent magnets are buried, and a bored section at an end on a
compressing section side;

a compressing section including a bearing, a part of which extends



the notor 53 being di sposed above the conpressing section 52. Shaft 54

. mounted to rotor 55 of notor 53 has crank 56. Conpressing section 52
conprises the elenments below. 5 bearing 57, made of al um num di ecasti ng and
non-magnetic material, in which shaft 54 is inserted; and cylinder block
60, made of iron-system casting) having cylinder 59 in which piston 58
slides. Piston 58 is nounted to crank 56 via cylinder rod 61, so that
conpressing 10 chanber 62 is fornmed ibcylinder 59. Bearing 57 is nounted
to cylinder block 60 with bolt B. On the tip of cylinder 59, valve chanber
63 i ncluding a discharging valve and a sucking valve (both are not shown)
is attached, _Suct, o ffler 64 js unt on,t-he cking val ve . side in
val ve chanber SFheOr%o{gées Clglﬁno?n craéﬁa%é?‘goﬁrtﬁfp%az% Ors&fgn%%rfez%hed for
gui di ng | ubgj.¢canty 66 pooled in the bottomof container 51 to the sliding
parts of conpressing section 52, so that snooth l|ubrication is expected.
Mot or 53 conpri SESs kit@cthu@é bR¥WE theSh8pRAtcSEttratddPhottd Wk et &G, GHeat or core
made of | am nated nmagnetic steel sheets having thickness L1, where a

wi ndi ng i s wmendvaiinoftthe bofydesectiandnd @he oviter wal df nhé bekrivg, 56th4t ther e 68 made
of | am nated magnetic steel sheets. On the conpressing section side of
rotor 55% bbrsedomeets oot pddueed: o metdher, ahel imnpgesst thf eddyarurnapt3dssext ends

i nsi de bored section 69. Rotor 55 is detailed with reference to Fig. 2. In
rotor core Barticulg, pihin tixsbegringedyeatocihe megpetic Jluroizon e Pepmanentbur i ed as
foll ows: Magnets 70a and 70bh are plate-shaped rare earth magnet nade of
neodymi um i FEIBIS S Prevatednivos beingaryadiced s ﬁ&é@% WEXRENSTVREEPR s ar e
butted each other to re buried

.9 f hill ith | Y th
o Ty S P B8 whferiat gan e udba ot tnd oS ARES Feors A1 thd BEttall 0V L o0

out ward of - 10 i rd tof . d pair 70b
is buried shgﬁl%nhog? B&b%&%@g?h%ﬁ?ﬁgﬁa&%@.t%‘gg P %%}g?é, gaélnde %’%S%ﬁﬁ’ faces
inward qp tRgudeqt Qhith AS cpleder bI3Sk f AL aPRighl UifBem QN8 fRkHnsPR! € and the
second pair fornms another rotor pole. Eventually) the entire rotor 55 has

two poles. Wepksedr c8AGD prrgd&l. is referred to as P'. Magnets 70a and ?0b
can be magnetized before they are inserted into rotor core 68 or after the
insertion. It isStii eha@habtanjresssagoepiize thébllowgpetlemestsbst ance to be a
per manent magnet after the substance is inserted 10 and fixed because
better operation is %yt sagtiomieclpding ptwernglaantorardopkereed whickhape in a
hill) thereby form ng one rotor. pole; however, an arc-shaped one piece of
magnet can BEBRRPL RALRGEATEPUESH al so formone rotor pole. In this

enbodi mégt magnets of one gai rodl e dif osed,in_.a hil S‘?aﬁﬁ t%{ 15 form one
rotor paPe: however,?® STRPISFRRE sggtion ngfuding. a bearigg made o TRRSKEP ™ oy 'f or m
one rotor pglg, Nunbers of conductive bars 71 are provided to rotor core
68) and shorting grommets 72 cover both ends in an axial direction of rotor
core 68. Bamgsd(he 6r &r@MWRE She/KeaRin@ ik hhith} ¥pak® iR dadikis Alrdidtm

di ecasting, so 20 that a starter cage-shaped conductor is forned. Term nal
pl ates 73 muikebekdsednioiagneti ¢ materi al are di sposed at both the ends of
buried nagnets 70a and 70b in the axial direction in order to secure the
magnet s from confhgaeddlar Gucoedawvadjagoeint lwnemthe yotdrrside7@aazely Ipdh, as
shown in Fig. 2, barriers 74 for preventing the magnetic fluxes_ from

shorti n&obegﬁ%\ébﬁ hepEngy g hRps exgre the bepgg dparads o) wen-syripgeRtTdd. f or med in

t he axial di réetgtﬂiTgn o{ rot or _cor e168. en t het starter calﬁe- sha eed
conduct or i VP tRB AT i Uit EASTHE® Jo35; 1} PATHARR R ¥ hol es to
form barri e%@alzf}g 1s produced. Therefore, efficiency of the motor i1s directly reflected to

the compressor. Further, since the bearing can be made of iron casting, and

formed unitarily with other sections, an inexpensive compressor can be

25  provided.



10 The flows of magnetic fluxes of magnets 70a and 70b are descri bed
.schematically using arrow marked lines in Fig. 2. The magnetic fluxes from
N pol e of two magnets 70a shown in the upper section of Fig. 2 travel
through rotor core 68 around the rimof bored 5 section 69 in a
concentrated manner, and are attracted to S pole of two nagnets 70b shown
in lower section of Fig. 2. At this tinme) narrow nagnetic paths are
partially formed in rotor core 68, thus nagnetic flux density becones
excessi vely high. However, since bearing 57 extending inside bored section
69 is made of alum num di ecasting, 10 i.e. non-nmagnetic material, nagnetic

attraction does,nhot. work tween an inner wall of bored section 69 and an
SPRE DaSripionlor U DER

outer wal | T4'6%o | oss torque is produced. Further,

bearing 57 does oty %%L@g&caﬁ Q?osggg?ng)tni &4 Lc'frl?ﬁ%sso‘i rH?][a‘é&)ﬁ?éia"nce_wit

eddy-current-| oss”w earing ue to tTl'owm ng of magnetic l?Iauxes into

bearing 57- ¢eq%xPRplRF ebodienitloPtheqirbichl GeYtigh. Synchronous notor 53 using
t he permanent magnets is thus reflected to the conpressor. As a result, a

hi ghly effi ci entFigory £h$ahl bssdiicabhaba fotoSaeaRdnEXgnpl ary Enbodi ment 20
Fig. 3 is a vertical cross section of a conpressor in accordance with the
second esenpl ar yFignBasanenticad fcrdsh esegticmsefid compryertor an.acdird snce ecitind

enbodi ment differs fromthe first one in the following points: In the first
enbodi nent , se®nd kpemplany Fngeditenbefthe pge®nit inyehiiwed to cyl i nder bl ock 60
with bolt B; however, in the second enbodi nent shown in 25 Fig. 3, bearing
57 can be press-¥igt 435 asvertigl sgessfseetiqmolca) compressas|ip @kcosdancexwidk ag| enent s
working in tﬁg sane lWg)y ag%‘{.hose%‘j&?‘ the first enbodi nent bear the same

ref erence miP¥d eXRpIAE eppedimepholthapresent MY R descri ptions thereof 11
are thus omtted, T produge_t he sane advan as th did in the first
enbodi nent. Thi rd‘gEgggr{rﬁl ‘gzrrgcagncﬁ%saisﬁﬁtﬁ n %F‘S‘f‘%’%%&s‘ 1§ a\?ceo‘r% ?%cglw%frpgss section

of a conpyr e%‘%m“iﬂﬂgﬁ{%@‘ﬁﬁmﬁ'@&éf‘g rdsBhi SvEXEp! ary embodi ment of the

present 1 nvention. nts working in the sanme way as those

in the first enbpgl RN 1:38QMBrokSsdetion ofla PABF shd¥ SR, 5.ef erence marks as in
the first enbodinent) and the descriptions thereof are thus omtted. 10

Fi rst bearing 75Figs7 tedleerdfcan@bssgegii@i ofa comverticalal saspressdr.al unm num

di ecasting and shaft 54 is inserted therein. | i nder block 76 is made of
i ron-syst em cast Figg8 iamdcrossciegtion of plrotradak&o alond agewonlditretienny a77 i n
whi ch shaft 54 is inserted. | i nder 59 forns conPressi_ng chanber 62 by

oY
sl'iding pi stenvesfiopsl ¢nopelenselfisigtingsyichrposs Bplosnhaving peypanefnnect i ng

rod 61. 15 magnets.

Fig. 9 1s a lateral cross section of a conventional rotor.

Detailed Description of Preferred Embodiments
The exemplary embodiments of the present invention are demonstrated
20  with reference to the accompanying drawings.
First Exemplary Embodiment
Fig. 1 is a vertical cross section of a compressor in accordance with the
first exemplary embodiment of the present invention, and Fig. 2 is a lateral
cross section of a rotor shown in Fig. 1.
25 In Fig. 1, the compressor comprises the following elements:
a compressing section 52 disposed at the lower section of hermetic

container 51; and



15 First bearing 75 extends inside bored section 69 of rotor core 68, and
.fits in second bearing 77 of cylinder block 76 outside bored section 69.
This structure allows magnetic attraction not to work between an inner wall
of bored section 69 and an outer wall of bearing 75, so that neither |oss
torque nor eddy-current-loss wthin bearing 75 occurs, and thus a highly 20
efficient conpressor is obtainable. The above description tells that
bearing 75 is nmade of alum num system aterial; however) the material may
be other non-magnetic materials such as copper-system ceram c substances.
Only first bearing 75 can be nmade of non-magnetic material, and second
bearing 77 and cylindey. bl ock 76 25 are unit r' I‘y formed-both the el enents
can be made of inexbéﬁglsrf’ét‘i"rgo?’n%}ifé’f‘@rﬁ matoE #’a g permanent maggels; ghl y
10ns212 Fourth Exenpl ary

ef ficient alr_l‘ij) i nqu sern\]/e co da%s\(?ert i oS obgeasr na S!eet

Enbodi nment IS a v%dﬁ) oss SEEP BG4 conpressor in accordance
with the fOLg}{ai}t @4‘&894:@[13{ 6‘93995@?1% f53t}{;gcgl§{s§ggt invention. Fig. 6is a
| ateral 5 cross section a rotor ovvn In In Fig. 5, a conpressor

conprises conpr e@%taﬁiﬂes%ﬁfgtée@ﬂ?orlgic&bm%ﬂe @lﬁen{ehﬁsﬁe@dwr part of hermtic
contai ner 101 and self starting synchronous notor 103 havi ng permanent

magnet s dj sposed abbygieOHT emsié GofS ehiniaiml ecaSiived tanBOfontphec t o rot or
105 of notor 103 includes crank 106. 10 Shaft 104 is inserted into bearing
107, which imatenad mfvhichoshady54 sringatidi agd and bearing 107 is unitarily
for rred wi th cylinder block 200 having cylinder 109, in which piston 208
slides. Piston 208 r¥indenhicl 60p madank ire0Gystem mhn&d&aw@ odad20d? so that
conpressing chanber 202 is formed in cylinder 200. 15 On the tip of

cyl i nder 200 WArkBistaRapfbdides3 i ncl udi ng a di scharging val ve and a sucki ng

val ve (both are n .shown |s att ion f 04 is nounted on

Uhe. Sucks ng Datapett oY a'rovgae Hhoes ISErARL piihab PP EARTE O6. of
20 t t 206 led in the bott f

pi pe 516 SO‘% %nq)%{:uﬁg] 11%;13 n%va IUQ{?I can ~pooled in e bottomo

cont ai ner conpressing section 102, so that 20

smoot h | ubri cati @ajige %’i@?ﬁ&o%ﬁted\&tcghn&&%lﬁm W38, T6h 'tHé"‘uBQ»f el enent s:

stator 207 including Stator core | am nat ed magnetic steel sheets

havi ng t hi ckiy@inged 89, WS EhAn¥ér6E BN EngVaUASHABgIhp &abRl £id ARAcHiAE Or 105
including rotor core 108 made of |am nated nmagnetic steel 25 sheets. In

this fourth edo@btheni)not ehewn)ie attddesl. nSucthavaufréd ismotihied onahe end face
107a of bearing 107 on the notor side is distantly di sposed from end I3
face 108a of suchingrvabigraadelmgyalsochamher S8acOndhe sipof peankddnoknipefédde 107a and
end face 108a |n g?axr%l di rection. Constrrﬂctron of rotor 105 |g detail ed
with refs? Fgful ng, lybrigany 66:paoled iigghe hatfom-p! rcgnfafneﬁé')rlrrarr fit magnet s
300a and 300 0

ol ate. shapedsq’r pladint rfeccm%%rn%a%%rz A AR
ferro-magnet . T"‘W&bﬁ&f&nﬁﬁnée@‘%h %Qeﬁe tted each ot her to form a

hill with angle a , and ey are axially in rotor core 108. First

pair 300a is buri e@t&uﬁfmtﬂ%tudﬁ]gogdaeorf &€ AU ¥eTathiRitel NBagRtielsteedNd N pol e
faces inward of the rotor. Second pair 300b is buried such 10 that N pole

f aces out war sheefs Hdving ihlickines@hdl, whqie laavihdigds wowad dn olie ¢obe; o0d or . . As such,
the first pair forns one rotor pole and the second pair forns anot her
20 rotor 55 including rotor core 68 made of laminated magnetic steel
sheets.
On the compressing section side of rotor 55, bored section 69 1s formed, and a
part of bearing 57 extends inside bored section 69.
Rotor 55 is detailed with reference to Fig. 2. In rotor core 68, two pairs
25 of permanent magnets 70a and 70b are buried as follows: Magnets 70a and

70b are plate-shaped rare earth magnet made of neodymium-iron-boron

system ferro-magnet. Two pieces of the magnets are butted each other to



rotor pole. Eventually, the entire rotor 105 has two poles. Wdth of each

. magnet is referred to as Q Magnets 300a and 300b can be magneti zed before
they are inserted into 15 rotor core 108 or after the insertion. It is
preferable to nmagneti ze the magnetic substance to be a pernmanent magnet
after the substance is inserted and fixed because better operation is
expected. One pair of magnets are placed to shape in a hill, thereby
form ng one rotor pole; however, an aPc-shaped one piece of magnet can be
used because it 20 can also formone rotor pole. Nunbers of conductive bars
301 are provided to rotor core 108) and shorting gronnets 302 cover both

ends in an @axi al crign of r (o40) .- gr nnets 302 are
unitarily ffgm adng WIF}T num ecaé’taire rb}mgg 5 m Te P%F‘frgr 8 shaped

condu Pt or L}% rﬁ@%urgﬁ at B fp%L %ce%g)%tmoﬂﬁ%gogop QQ% Kg]%g(g%acgs materi al

are di spos %oth t uried nmagnets n the axia

di rection '1ﬁw9fdj@ifthé %t@@cwe@oxrd%]rmn@mntagﬁamm o@é‘ faceBRINERN ad] acent
magnet pairs 300a and 300b, as shown in 6, barriers 304 for

preventi ng df blee rRGNELd B pbleUXes ihwara hbé tdt&g me@wgmhé Afst pair forEAgNet s are
provided in slot-shaped holes fornmed in the axial direction of rotor core

| 08. Whén tdme rstoarpbkeramh@e-ssmnamixcfonﬂa(ahothe'r sotbopoted, Evdmualy bhenum
diecasting is filled in these holes to formbarriers 304. 5 Wen this
fourth enmbcuityrenetor 85 basriyer pdesni idthhel qar:lemagust gmeferretheas Bl.1 owi ng
relations are established: 12<Ll, I3 >a', and Q>P'. The anmount of magnetic
f1 ux- gener at ed Magretshdapadniibesan bﬁa@ﬁé@%tmeérlﬁfvr@mew FgrinsastedrintQs i s

al nost proportionat ol e-area) | roduct of wi dth of the
magnet and ri"{0§ e 8 Ioén‘g%l% S’Fh ertipn. hraI§ ‘ISoEﬁefaﬁa@ﬁb@di"’r?@ﬁF ‘Z"oglﬂeri ng angle
10 is wde and the w dth of. t ent. magnet i s

w dened f rgﬁgg{et‘[%@u%ta?ﬁer ee 7 ?era’&é‘F’ﬁtgma axarfté)’fhﬁ %[ E%S? 5 Wger?ra(gnet As a
resul t,d he,ddhdeiNessustbeltbEol e doémgpetic steel sheets of rotor core
108 can be reduced. Cﬁ tﬁe oq% "ﬂﬁEg t he thickness of the |am nated

magnetic steel ©h@gasr dfamSinedd AleQilack@dhoGRApOH & BHLGREreby Whmidg b L2 by
w deni ng a magnetic path of stator core corresponding to the magnetic pole

area of rotrotorgoie ht®8verAsn arcrshapiéd ond piecd dfimigies sarobe sicdtilecawsarie 207
corresponds to the thickness of rotor core 108, so that the thickness of
bored sect iwn %9 idenong betdr pelet he previ ous enbodi ments can be elin nated,
i.e., the height of the conpressor can be 20 reduced due to no bored

section. Loss tORHue eﬂﬁ’éd’t“&%ﬁ@ﬁt%o%‘l‘ter%‘t rigrbisngpedoingy bl thagate | oss in
bearing 07.is produc | eakage fluxes fromthe,end fac rotor core
08, Bvkh kB oRG Fet57 Role YanEvis: o GRS orb AT EAr BT SEFce 1070 i s
di sposed di r face 108a of rotor core 108) so that the | oss

t orque or %ggﬁékyé%fgg% oss is a negligible small amount conparing with

the bearing maden@ibdrs VP-cBH&E@RE BrS 7 1BhraReRadde A iritar icBd €8, hhe bored
section. Bearing 107 can be thus nade of inexpensive material of

i ron- syst emshorting grommets 72 cover both ends in an axial direction of rotor core 68.
Bars 71 and grommets 72 are unitarily formed by aluminum diecasting, so

20 that a starter cage-shaped conductor 1s formed. Terminal plates 73 made of
non-magnetic material are disposed at both the ends of buried magnets 70a

and 70b in the axial direction in order to secure the magnets from coming off.

Between adjacent magnet pairs 70a and 70b, as shown in Fig. 2, barriers 74

for preventing the magnetic fluxes from shorting between the magnets are

25 provided in slot-shaped holes formed in the axial direction of rotor core 68.

When the starter cage-shaped conductor is formed, the aluminum diecasting

1s filled into these holes to form barriers 74.



1~ casting and also unitarily formed with cylinder block 20- Further, since
~there is no bored section in the rotor, the rotor can be manufactured wth
ease. As a result, a highly efficient and i nexpensive conpressor is
obtainable. 5 In the previous enbodinents, i.e., fromthe first enbodi nent
to the fourth one, the self starting synchronous notor using the pernmanent
magnets is used as an exanple. However, a do brush-less.notor having two
pol es can produce the same advantage provi ded that the pernanent nmagnets
are used in the same way, and positional relations between the bored
section and the 10 bearing are set in the sanme manner as those enbodi nents.

B e o b AR ehis it TSl TBY Sl RBUR YERRHE O e
hand, it ha%cﬂ&ﬁ{@&? ;urst“?g%ﬂ%& n%‘%ﬁéfﬂnésqn%‘i%% or) and this structure is

comon to the se g synchronous not 15 Also in the previous
embodi nents, therpenpARkL MBILG o TRYSIOH @ RiaBRkts TOTBIRGH dised.

Since the rare-earth-magnet can produce strong nagnetic force) the notor

and the CcONPippEs BéctivabfiEg. 4P WATEIZBEo @ rdtérdddke B8 iagiirRthe2@m! dThéséd | al
Applicability This conpressor conprises a conpressing section accommobdat ed

i n a hernet isectintaiines cancndrateal erammest arohasodfiksded @o theoleosfptvessi ng
sectionfor driving the conpressing section. The notor section has a bored
secti on on amagrts Hb shvecodpvesscngn eiddgi Dn si de and a notor having two
rotor poles and 25 also including a rotor core in_which permanent nagnets
are buried. The Abiksdime Rpreasemagnetiqpathelete parbadly iforgnadalderotir e9m- nagnet i ¢
materi al and, extending i.nsjde the bored sectian., This structure reduces
both of I0ssS% &La%énagnféc fepsit ghrepmes GRSty oHEDe: HREREnomiher val |

of the bored sectign_and.the beari and.eddy-current-10ss.in . the bearin
S0 that & hidgRrgESr At aRe Do peddeeRlr ol Par e it Bekplly "' "
conpressiy GUMhihidet? LA ,%h%tﬁe&ft}aﬁéﬁoﬁgsm%ﬁ@blai%ve%nh&‘ﬁ metic 5
container; and a notdr section, coupled to said conpressing section) for

driving sai GnaeWEARSE b&Ed S6G&IonWY artPASl ot} earans,%&mﬁgosﬂcswg&m 1085 bor ed
section on an end of the conpressing section side; 10 a notor having two

pol e of a r clofjueds@raiuced.orFiathe?, Berinis oes prataacuthe iwagnetic flaxdyr i ed,
wherein said conpressing section includes a bearing nmade of non-magnetic
mat eri al andherefendeddy-cursérddogshwithor behrsmr 67 vdue 16 wing obmpenstor
conprising: a conpressing section acconmmopdated in a hernetic container; and
a motor sectiyis g hsperE bH—dassnt ®sHessi ng section, for driving said

conpr ess]j ection, id nmoror section including; 20 a bored section on an
entrjrpof sf#e]gc;rrpr «%’ggli‘ ﬁg‘%lé%‘@f P W%ﬁ’ffé’,"{‘%mﬁ%‘f u‘fflé?ﬁgﬂ’ﬁ RB\XBaB%rPtemBED S Ir otor and
a rotor coregg 'tﬂué"ﬁz‘ﬂ%&eﬁ th %J@%%%ssgpg Nta }e§u112}{{ Bl%ﬂly efficient compressor

1s obtainable.

Second Exemplary Embodiment
20 Fig. 3 is a vertical cross section of a compressor in accordance with the
second exemplary embodiment of the present invention. This second
embodiment differs from the first one in the following points:
In the first embodiment, as shown in Fig. 1, bearing 57 is fixed to
cylinder block 60 with bolt B; however, in the second embodiment shown in
25  Fig. 3, bearing 57 can be press-fit or shrinkage-fit in cylinder block 60. Other
elements working in the same way as those in the first embodiment bear the

same reference marks as the first embodiment,-and the descriptions thereof



whérein said conpressing section includes a bearing of 25 which part

. extends inside the bored section, and at |east the part is made of

non- magnetic materi al . 18 3. A conpressor conprising: a conpressing
section acconmodated in a hermetic container; and a notor section, coupled
to said conpressing section) for 5 driving said conpressing section, said
not or section including: a notor having two pole of a rotor and a rotor
core in which a permanent magnet is bdilied, wherein said conpressing
section includes a bearing nade of iron-systemmaterial, and an end face of
the rotor core confronts an end face 10 of the bearing via axial space. 4.
The conpressor .as defined.n O ai 1, or, 3 r risi.n

plurality ofredys. Oﬁgtﬁgddyf‘eé'rlfmﬁlbcggtgﬁ%’@f’ |a\(}§a’?)t§5% aﬁ%‘ffn(g'ggﬁ th £ é% ri m of
the iron corg) m;ﬁ] ein the rotor has a plurality of permanent 15 magnets
buried insi (fe o] e conductive bars. 5. The conpressor as defined in
Clains 1) 2 or 3) wherein the permanent nagnets are nade of
rare-earth-nmagnet. 20 6. The conpressor as defined in Caim4, wherein the
per manent neERel BxedarElabsdimeat €- eart h-magnet . . AFr. A . A9. AY. Alr. AY . A
.A9F. A. . AL[ .A93. Al r. AnF. AYr. AL. A. 32. AY?. Af YR) +; PRK1 {
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system material; however, the material may be other non-magnetic materials
such as copper-system, ceramic substances. Only first bearing 75 can be
made of non-magnetic material, and second bearing 77 and cylinder block 76

25 are umtarily formed—both the elements can be made of inexpensive iron-
system material. As a result, a highly efficient and inexpensive compressor

is obtainable.
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fourth exemplary embodiment of the present invention. Fig. 6 i1s a lateral
5  cross section of a rotor shown in Fig. 5.
In Fig. 5, a compressor comprises compressing section 102 disposed at
the lower part of hermitic container 101 and self-starting synchronous motor
103 bhaving permanent magnets disposed above compressing section 102.
Shaft 104 mounted to rotor 105 of motor 103 includes crank 106.

10 Shaft 104 is inserted into bearing 107, which is made of iron-system
casting, and bearing 107 is unitarily formed with cylinder block 200 having
cylinder 109, in which piston 208 slides. Piston 208 is mounted to crank 106
via connecting rod 201, so that compressing chamber 202 is formed in cylinder
200.

15 On the tip of cylinder 200, valve chamber 63 including a discharging
valve and a sucking valve (both are not shown) is attached. Suction muffler
204 is mounted on the sucking valve side 1n valve cha\mber 203. On the tip of
crank 106, oil pipe 205 is attached for guiding lubricant 206 pooled in the
bottom of container 101 to the sliding parts of compressing section 102, so that

20  smooth lubrication 1s expected.

Motor 103 comprises the following elements:
stator 207 including stator core made of laminated magnetic steel
sheets having thickness L2, where a winding is wound on the core; and
rotor 105 including rotor core 108 made of laminated magnetic steel

25  sheets.

In this fourth embodiment, rotor 105 does not have bored section, and

end face 107a of bearing 107 on the motor side is distantly disposed from end
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) 10%@6ngru’ét*lgg gf II%tordE)\.()Ngdetalled with reference to Fig. 6. In rotor
core 108, two pairs of permanent magnets 300a and 300b are buried as
follows: Magnets 300a and 300b are plate-shaped rare earth magnet made of
neodymium-iron-boron system ferro-magnet. Two pieces of the magnets are
butted each other to form a hill with angle B, and they are buried axially in
rotor core 108. First pair 300a is buried such that S pole faces outward of the
rotor, and N pole faces inward of the rotor. Second pair 300b 1s buried such
that N pole faces outward of the rotor, and S pole faces inward of the rotor.
As such, the first pair forms one rotor pole and the second pair forms another
rotor pole. Eventually, the entire rotor 105 has two poles. Width of each
magnet is referred to as Q.

Magnets 300a and 300b can be magnetized before they are inserted into
rotor core 108 or after the insertion. It is preferable to magnetize the
magnetic substance to be a permanent magnet after the substance is inserted
and fixed because better operation is expected.

One pair of magnets are placed to shape in a hill, thereby forming one
rotor pole; however, an arc-shaped one piece of magnet can be used because it
can also form one rotor pole.

Numbers of conductive bars 301 are provided to rotor core 108, and
shorting grommets 302 cover both ends in an axial direction of rotor core 105.
Bars 301 and grommets 302 are unitarily formed by aluminum diecasting, so
that a starter cage-shaped conductor i1s formed. Terminal plates 303 made of
non-magnetic material are disposed at both the ends of buried magnets 300a
and 300b in the axial direction in order to secure the magnets from coming off.

Between adjacent magnet pairs 300a and 300b, as shown in Fig. 6,

4111 dEbC

10H 10H

10%
10% & () -



10% s 109%6& ()- 3109%& ()-,S109%& ()- s109%& ()-, 4 109%B& ()-

t1096& ()-++8,m,,,-dEYNC 10% 1096& ()-L109%& ()- | 109%6& ()- @LOYGE& ()-

1096&' ()- @0Y%& ()-,-m--.D.r.dEYNC 10% S) 109%6& () -
8s$1096& ()- @L109%B& ()- 109%& ()- 109B& ()-r.../ K/ //dEYNC 10%

, &109B& () -
f 4810968 () -

+1096& () -/

f2MLOYG&' () - 1109%&' ()-SS/ 109%6&' () - & 109%6&' () -
0DOVOVDX0YO[ 00bC 10% 10%&' () - yFs10%&' ()- 105 105

105f 3: 1096& () -f 8- 1096& () - &1096& () -1Q01D1111dELC 10% 109& () -f 109%& () - &
109& ()- FMLOY& ()-ffs109& ()-fMLOY ()-1 2T2| 223Y3dEBC 10%
MLOY& ()- , 109& ()-9 mLOY% ()-yMLOY& ()-f10% () - Y333J4u444dEbC

MLOY& () -
109109 ()

109%& () - y" MBI 3 %@JB@S%@@E ToEPetic :
109% () - 4109%& ().- y310%&’ 0% /109% ()-L- 10% () - c6666666589
0%<k&') () - #mag‘g%}%a]f%cp(?“ézl‘b%/ﬁ 9tysha é%i ples ‘VHE gthe) 298k %@ 10m) 999 @

<d<=wX6_=! (

10

15

20

25

9* 100 (109 () - ySEMLO%&' () - L$7
ux

es from shorting between the
@tor1904%uigbf£.) When the starter cage-shaped conductor is formed, the
aluminum diecasting is filled in these holes to form barriers 304.

When this fourth embodiment is compared with the previous ones, the
following relations are established: L2<L1, B8>a’, and Q>P’. The amount of
magnetic flux—generated from the permanent magnets—taken out from rotor
105 1s almost proportionate to magnet-pole-area, 1.e. a product of width of the
magnet and its axial length. Thus in this fourth embodiment, butting angle
is widened from @’ to B, and the width of the permanent magnet is widened
from P’ to Q, thereby reducing an axial length of the magnet. As a result, the
thickness of the laminated magnetic steel sheets of rotor core 108 can be
reduced.

On the other hand, the thickness of the laminated magnetic steel sheets

of stator 207 can be reduced from L1 to L2 by widening a magnetic path of

stator core corresponding to the magnetic pole area of rotor core 108. As a’

result, the thickness of stator core 207 corresponds to the thickness of rotor
core 108, so that the thickness of bored section 69 described in the previous
embodiments can be eliminated, i.e., the height of the compressor can be
reduced due to no bored section.

Loss torque due to magnetic attraction, or eddy-current-loss in bearing
107 is produced by leakage fluxes from the end face of rotor core 108. Even
bearing 107 is made of iron-system material, its end face 107a is disposed
distantly from end face 108a of rotor core 108, so that the loss torque or eddy-
current-loss is a negligible small amount comparing with the bearing made of
1ron-system material and extending inside the bored section.

Bearing 107 can be thus made of inexpensive material of iron-system

'K
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10948 () - YS]‘LP%_l&I ()In the previous embodiments, 1.e., from the first embodiment to the
fourth one, the self-starting synchronous motor using the permanent magnets
1s used as an example. However, a dc brush-less motor having two poles can
produce the same advantage provided that the permanent magnets are used
in the same way, and positional relations between the bored section and the

10 bearing are set in the same manner as those embodiments. Because the dc
brush-less motor only does not have conductive bars or shorting grommet, 1.e.,
cage-shaped conductor for starting, on the other hand, it has permanent
magnets buried in a rotor, and this structure is common to the self-starting
synchronous motor.

15 Also 1n the previous embodiments, the permanent magnets made of
rare-earth-magnet are used. Since the rare-earth-magnet can produce
strong magnetic force, the motor and the compressor can be downsized and

hght weighted.

20  Industrial Applicability
This compressor comprises a compressing section accommodated in a
hermetic container and a motor section—coupled to the compressing section —
for driving the compressing section. The motor section has a bored section on
an end of the compressing section side and a motor having' two rotor poles and
25 also including a rotor core in which permanent magnets are buried. The
compressing section includes a bearing made of non-magnetic material and

extending inside the bored section. This structure reduces both of loss torque
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bearing, and eddy-current-loss in the bearing, so that a highly efficient

compressor 1s obtainable.
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CLAIMS

1. A compressor comprising:
a compressing section accommodated in a hermetic
5 container; and
a motor section, coupled to said compressing section, for
driving said compressing section, said motor section including:
a bored section on an end of the compressing section
side;
10 a motor having two pole of a rotor and a rotor core in
which a permanent magnet is buried,
wherein said compressing section includes a bearing made

of non-magnetic material and extending inside the bored section.

15 2. A compressor comprising:
a compressing section accommodated in a hermetic
container; and
a motor section, coupled to said compressing section, for
driving said compressing section, said motor section including:
20 a bored section on an end of the compressing section
side;
a motor having two pole of a rotor and a rotor core in
which a permanent magnet is buried,
wherein said compressing section includes a bearing of
25 which part extends inside the bored section, and at least the part is made of

non-magnetic maternial.
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a motor section, coupled to said compressing section, for
5 dnving said compressing section, said motor section including:
a motor having two pole of a rotor and a rotor core in
which a permanent magnet is buried,
wherein said compressing section includes a bearing made
of iron-system material, and an end face of the rotor core confronts an end face

10  of the bearing via axial space.

4. The compressor as defined in Claims 1, 2 or 3, further
comprising a plurality of cage-shaped starting conductive bars around an
outer rim of the iron core, wherein the rotor has a plurality of permanent

15 magnets buried inside of the conductive bars.

5. The compressor as defined in Claims 1, 2 or 3, wherein the

permanent magnets are made of rare-earth-magnet.

20 6. The compressor as defined in Claim 4, wherein the permanent

magnets are made of rare-earth-magnet.



