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Adoption of the scroll ype conpressor pro es further advantages of this
enbodi nent, because the scroll type confressor is in- 25 trinsically free
from vibration generating factors such as variation of conpressive torque.
Specifically, such nature of the scroll type conpressor makes it possible
to start the system snootherthan in the systemof prior art, and nmakes it
unnecessary to provide separate vibration suppressing elenments, for
exanpl e, vibration-proof material, thick wall casings, etc. as the prlor




In addition, the magnetic performance of the pernmanent magnets formng a
part of the rotor is inproved in thgsegslaefsfent and thereby the driving
ef ficiency of the el ectrom)tor i s correspondi ngl y [ rrproved as w I | be
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the extent In Wmch the not or output eff|C|ency s 85%
or higher. According to this enbodi megisuch brushless DC notor 7 was
conbined with the scroll type corrpres'st)'r—l—‘resultl ng in that the
efficiengy of the conpressor itself in a range of high velocity rotation
was al so i nproved, 40 as 5 ots p.m versus the
efficiency in the encl osegﬁﬁﬁgx@bg oresé\%!rzﬁgb%gr ac-é{]g(rdl’)st ic B)

conprising the reciprocating type conpressor of the prior art conbined with

the induction notor and the8eficl osed notor5ednpressoré{&haracteristic A) of

the pres#nt invention._As will bhe apparent fromFig 5 the efficiency was
i mproved over the system of prior art over the entire operating range
since, according to th esent enbodi nent, the advanta es |ntr| ns
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an appropriate 50 counternmeasure is taken tQ assure a snooth starting. This
enbodi nent enpl oys the brushl ess DC the electro-notor to drive the
conpressor and pro- vide the braking circuit to block the rotor against
further rotation after t .{A3s ceagedgLo beagdriven. In this way, the
reverse wotation of the rrveotd sgosg:l |y gg&ﬁ‘rﬁ‘%?ﬁgﬁ 1e?"%he rotor has ceased
to be driven can be pre€ ; g it possible to -
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necessary aAdagnetic arfopmgnosreg getér) belgw lndablerhen, a third embodi ment of the
rotor pernmanent magnet will be discussed. In this enbodinent, said
per manent magnet 11 of the rotor 9 conprises a rare earth permanent magnet
substantfsally made of R (at |east one of rare earth el enments inclusive of
Y), transition netal and boron, and was forned by a process as will be
descri bed froman alloy conposition shown in Table 3. 25 Table 3
Conposition [err]
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30 To forma rotor a, rare earth, transition netal and boron were properly
wei ghed, then the m xture was nol - gpgsabgesdy | Nducti on furnace, and cast
into an ingot The ingot thus cast was ground to an average particle di- 35
aneter of 5[err] (by Fischer's subsieve sizer, then mxed with Freon gas,
and prelininarily nolded into a ring-TaBk@eddwet magnet having out er

di anter of 100mm inner dianeter of 40mm and thickness of 30mm Then, a

cylinder 102 of soft @%et%ﬁ teﬁ ﬁ%“‘ gpcqﬁgpure%g%fvyas pl aced i nside

of said wet nagnet 101 and having Its inner

surface coated w th porommrtTidewas pulopr theoutsrge of said wet nagnet
10i_ Thereafter, this_ass.efciﬂ_)des__d.ea.eg_géd,__am.ed__ﬁ&;fappﬂsi te ends and

pressed by an 40 extruderuas indicated2onsFig. 6 untid.g he pipe 103 had
its thickness reduc senbly was
then subjected to a heat tzeatnent at a befrperature of5-[0err] for 24 hours
and, after rempval of—the—prpe—18S—tte—cyrnder—102-of—soft- magnetic
material, i.e., theyoke 10 was centrally provided, as illustrated by Fig.
7, with an i nAewil beappeeatfitomJalded, swch@envanenhmadnet 1d isianintrgfaca anisotrapicinagnet thatdwt| v
fit to obt crinsicallyexhibits bigh Gagnptic petiermante bastigytariyin the irdirectidndradia) dimstion) andthegsdiretre
magnet 1§ rtiop (dreunferengial directianl: Oping tojhefworking inanplinoshiers gt atempsesturs|of 90G°Gy thispea-
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( BH) max ( MSOm)by a process as will bicdeéédbad Haloty. 20.5
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5.0 30  position of Tabls. 3)thé\ihgetithub otitgined Masigreurk! td ancaverdgelplasticld diarseteriof §uaT (bppFisshér's
nmagnet 11 isubsieve siadr) el aroidectina graphite mld intreegmeget hindrig an putertdiamater of B0niny arghelelghtt s
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correspondi &gy M niaturi zed an wel g reduced As a resu , a centrifugal
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rel i abl ys opRkcabiffidentis atofimbdatdth deftRfublal frce \deVeRpeéd diiriigRictighaelocity Fatiftion flt motor,
present enbsite e fdtor @ lwas fomet by It woikitly itthe Arsatidabphiredt @ keyhpereitafaiotdDoTe. Magnetiv nifas-
vel ocity r otreméntwhichiwas toadued @it redpygl ® rdibstpondises eadiabdirection)f wdibetioe(i.y., drounifereritialt ed
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Fi g. 8. &Accredigiyngentated tythegeapwardhextrusiorodi ment, the rotor 9 conprises the
magnet 11 nolded integrally with the yoke 10 by a process as will be

descri bed below. After nmelting a mxture of ingredients in an induction
furnace and then casting so as to result in the com 30 position of Table
3, the ingot thus obtained was ground to an average particle dianeter of
5[err] (sf)y Fi scher's subsieve sizer) and nolded in a graphite nold into a
magnet having an outer dianeter of 60nm and a hei ght of 40mMm



Then, utilizing a rearward extruder as illustrated in Fig. 8, said nolded
magnet 201 was placed in a nmold 202g@mgsheedlndr el 204 having outer dianeter
of 52mm and provided around its front end wwth a flanged shell 35 203 was
pushed in the direction as indicated by an arrow in Ar-atnosphere at a
tenperature of 900C and thereby the ed gnet 201 was extruded in the
direction opposed to said direction m by the arrow in which the
mandrel 204 was pushed, i.e., rearwards to provide a radially orientated
ring-shaped magnet. This rearward extrusion was perforned so that the ratio
of the cross-sectionalpseaa i or e (Bag maXY MEEENT Pr ofEEROL P t he
crq__,s-sectlonal area after the extruding process of the nagnet should be
- approximately 4. Then, the. 40 magnet 7 sfekl subassenb{;y yas renoved from
the mandrel, and af t—e+—a—i—p-enié—eﬂd—pept+e#—ei—-t-he—s4+ba-s-sen®Ly was cut off,
this magmet/ shell subassenbly was direétBy clanped on6the driving shaft 8.
Cl ampi ng may be ach- cl anping the
subassenbly through the fldange portlon énat he driving 3h&ft. In accordance
with this enbodi nentT—the magnetTtseff—was sotTd-statebonded to the yoke
w th a cohesive 45 force sufficient to accommodate a centrifugal force
devel oped dur iFuhermase, Hiiscpmbodiment of the roterialiqwed jis eopstiuption fahe simplifigd by eonfigyeating sy o
was formed martwam ﬁmvwwlwn@mvm@fmwee% updesifahip uobalapge dugytp the grgep-

Magnet i ¢ rre TB?'\-%E‘F s con uc ed th respect to r-direction
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Direction gy f|tt|ng nlng of the auxllarg} ermanent magnets 301 were arRdh %

12.5 10 2 g0 that their S-poles are diametrithlly opposed to each other. Acco the entire rotor 9 comprises 243 Z

3.5 pole rotor in whichyadSednn Fig. 9, th GEritialpBrtiorsiof the ﬁmbayiydkesds afd thé f&in yoRésOT

al | ovned i t S3@OMMmbdiatd adpiderit thelatxiliiyjoke 308 @eFine Yherspics iiNlecthé g gakesistlianesiately
portion SO adackft tikN-poke sides6F tiTespedtiey gamianwh magnetsB0pdafiastheN-polasiesi r abl e

unbal ance due Such rbioes wesdatned i & manries/asadill Helwendiopedibl e scrol | nenber. Then, a
fifth enmdodi mahe megnet diicy of tHeaompusiion dsdn e tirsLmnbedimeht was miditary titep cashin apmaltof paft
enbodi ment , magnetiqetaial sichyea pureimmscoplerd; therdaftes hat-worked b4 tempegaturg of gR0°Eand §nally aubd e
view 20  asjectedindedt freatient toobtain agpiidestate hopded Rebpesemply,ef thepermagent magnpti0d pngh e
numer al 301 meiayokg 302 asdlupteatechiry Elgyt10.The premanesimegneh #1 iexyihityd Hneasetisperforpance ag seh
transition feehiTale® boron, 302 nmain yokes solid-state bonded by the hot
wor ki ng ¥o the pernanent nagnets, and 303 an auxiliary yoke. The main yokes
302 and the auxiliary yoke 303 were ci.%_w%d gt ogether by a tie-plate 304 and
set screws 305. The driving shaft 8 porated by force-fitting it
into the insertion opening of~the auxliary yoke 303 The pernmanent magnets
30hwere, arranged 25 so that their S-Hwles gBg)dagnetrically opposed to
each other. Accordingly, the_entire rotor 9 conprises a 4- pole rotor in
which, as seen in Fig. 9, the circunferential portions of the auxiliary
yoke 303 and the main yokes 302:Pmedi®t®ly adP&e@nt the auxiliary yoke 303
define the S poles while the—+fana—yokes—302—+wrediately adj acent the N-pole
si des of 4t he respective pernanent nagnets 301 define the N-poles. Such _
rotor 9 was f omeedlidistatedordad subassanblywadslcuthy aslinei 300 intcirap&Oidal pieceslaad theupaie yokes
al | oy of t haozto b disposedcadjacent thedriving stiafti8 suerecordvidel] withriltireadedshates| Them said subassembly
in a nol d ofwasaskémbiedhyibe flecplatentdd4 withithesupdiiarieyoke 03 incliding the drivingishedit 8 far¢asiit thaveintor
hot - wor ked Jhengthis assprebiyivas grounsito § desire}l diametet and mnqtiya"tmrese}eébxwwstyeﬁemeehtain
treat nen# t ghegdlerh n a sol i d-state bonded subassenbl y of the perrranent
magnet 301 and‘\“!‘mhﬂ‘ar“ﬁg bﬁés%ﬂe‘h%amtmmmﬁﬂ'@w%i"‘ in thig embprliment it ixRossiie

magnet 301 dahiaipiamagnethay alontperformapgsdise when the “g?téirpl"PPdl""ﬁ sheatf qfsaff maS'!?""
Table 6 40 material and then subj to the hot working. i He ( BH) max
- Finally, a sixth embodiment of the rotor will be described.
55 Utilizing a vacuum melt spinning equipment usually used to make amorphous alloy, a quenched slice hav-

ing a thickness in order of 30 m was obtained from an alloy of a composition as indicated in Table 7. This slice
was hot-pressed, bulked, and then subjected to the rearward extrusion to obtain a rotor comprising a radially
oriented permanent magnet solid-state bonded to a yoke.



9.5 10. 3 30.0 45 The solid-state bonded subassenbly was-cut
by a slider 307 into trapezoidal plgp@ﬁ,z@%; he main yokes 302 to be

di sposed adj acent the driving shaft were provided with threaded hol es.
Then, sai d. subassenbly was assenbl ed byt he tie-plates 304 with the

auxi | ary yoke 303 including the driyvi ng shaft8 force-fit thereinto. Then,
this assenbl ywas ground to a desire r and magnetically inpressed
bya repulsive field to obtain 50 the rotor 9. Al though the nagnet was

subj ect to a hot roIIingt i the This enbodinent, it is
possi bl gﬁto obtain a magnet ?QS{ % equi 'V gﬁ?ﬁ??ﬁ formance al so when the
Ingot is placed i n a sheat mof—soft—magnetTc—rmatert+at—and t hen subjected to
the hot working. Finally, a sixth enbodinment of the rotor will be

descri bed. 55Aswill be dpparént fdnitfie dlorbgalny HeELrAPRAN, the prbdainventiBtdopt S B &bkol %U&Jmlp)ésdé? ed

t 0 nmake r@nmithgbby povidihg axpmpréssttivich [30fh sl t6rquéaration dhd mainfaiis £ghfrRiehdy e@dnd6rin

30 m was obdighrelakity rotationgen oaé hany, and entplogs aehledsiDTMnotBhaviiglitseGtbredmpriSing pekthanent -

Thi s sl i ce magsetherch gfiiwbiskmay, subistantiatiylbe neadel ofirdre sarth | tiansitivh @@tal add bdiéh, theraliysialiéling
ext rusi on tahighinagretic performange whichyip turs bllows the electiombtbrgeation tebe ninlatrizedeswelnds allaag n et
sol i d- st at etheyitengthito beimproyes Ehe peesent ingentiah tidpedy protéctBthe fotdn hgaingt aFupture thereof due to
Conposi t'f orf °°“t“f“9a' force dpyejoped during,ifis ratatiprand peraitethe rofor torbe refiablyadtatedeyen at@ high ve-

descri pti 0H°°'t¥ 'E%@hW"TWW@HﬂYWWhM@'%WMY bren regyited tobe jsparpoatesin a sygtem
thereby pr '%f Rroying ejoenere performanceofthg qnﬂrﬁﬁ\f@tqmeThearpﬁeatmvem-oam
mai nt ai ns af 'ftV @'\Yét t"ﬁ F‘ﬁsﬂ ECimaipn befh.pfyhich have frspactive advagiages e
hand, angd ¢ 9'5 aB ieyps H%W"ﬁ rization, the pmpathyRsiarting; and the bioh ¥ e nt
melgnet s “eac HP% 1 nay substantl ally be made of rare earth, transition

metal and boron thereby achi eving a high magnetic performance which, in
turn, allovg ng el ectronptorsection to be mniaturized aswell as allows
t he strength to be inproved. The present invention thereby protects the

r ot or ag@.I nﬁt @ ﬁ"&mlw& r%% (QH or 5 &%%
G g 12 ot A e e i e @,{;’mﬁf}ﬁ‘j&%‘%%‘ﬁgﬂf

hi gh ve- | oci fomdm@drbtai(midvﬂaivhthepéiﬁa&wehﬁﬁddﬁdﬂ(wﬂdfﬁin 26) dPsald MO ihGUd

been requi r ed atbfakia@ ciiciE@0)Madiptddasieclts @ilSHIH LRI hotdr (7 afY rewdrsd rétatBh Se

| nprovi ng t he (3pporsendingpevbise rotlishosaitf rotbi (9) afdaldbrdking Eicim is adastedth Blﬁﬁgﬁald rotor (9)

i nventi én comin dscondapce Wit asignadfrbm sajdreveesaingution Ssnsingvhdahs @8)c br ushl ess DC not or
bot h of which have respective advantages in- trinsic to them and thereby
conpat i bl y Zcineiyecnditidner asiresitedtin pidim 4 chamcterizied by mezns for pressiting & rengysecrotgtionlspeelti gh
ve- 20 locityalemamration. Clains 25 1. An air conditioner having a scroll
conpressor (1) angRihifakinesicuit Gl aslaptedrtp apfilwadhighpribrakingfotce if the sensedofatianrigrestenf t
(8) of $4id c F‘E§?6‘I’t 9pe rotationysaeed vplne,and taapply Ajawerdiraking fomedfitiesy se(ispyl rotation is
conprising a reypeg fotationspregdydlig a rotor (9) pI’OVI ded with a

per manent Ry e ?' Vi K forsal d m)t i ncluding a
i e L 2

re\cerse,,gotatl on's
rotor (9) gndag Qil' ndficAeral rn(;i chléi ?Q%Péc‘?.gnl.@r& miﬁatgghtgr(qénofosald gru

1 8cor Sance ikl Oy el il C"F?ﬁﬁ%"%wﬂa?éct it e ol rreansu"g

presetting a reverse rotatlon speed value, and said braking circuit (30) is
adapt ed« o sapph ¥ir eonditi@ies réitealt difim b, Charactbrizod Mhﬁeaée&&.@tnﬁahéx@s) b&ﬁ.&&%ﬁr
35 t han telements @)t reverse rotation speed value and to apply a | ower
braking force if the sensed rotation is |less than said preset reverse
rotati on speedngipdonditiond:.as regited iany of claichs i todreharactarizbdinithat shid parntdnéit agnetis cdm-
char act er i zed poaed ofirare earthelepentsincleding yitduyn banstidrisheta and iopd. by the rotor (9) of
said el &tronotor (7) conprises an integral, cylindrical, radially

ori ent at ed Trra§h & conditionar as reggited-in pnycahelaime 1 t9rfi Fhasactaslzed Ip hat the aerynansnt wagnetr(Hl) 1,

2 or 3 char acCuyedy dhe;roton (9)0f said electrempgtor (7) isrmads fof s;mpanetisrcamprisienscompiising megiet | s
provi ded wi t hPOVASESS 88-5% by weighbhaying 2?41)‘”8(9 ght caneposition 9ENdaF eesGoB1cang @ particleliamieter on
of saidr ot or olgym /18P g eatxutesiP of 52‘)"3“'@9"" 5. An air conditioner as

recited in gl 4 har acterj.zed d detecting neans (23
corr;)rl Sels Iﬂal ?}l G condifionar & rec:Qedl Ir% any o# Qal ﬁo Iaractarlzed in Itha the pen'nane(nt gnet (11)

carried by the rotor of said electromotor is made of a magnetic composition having a % by weight com-
position of Pry;Fes5Cu; 5B5 and a particle diameter of 5 pm.
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el enments (23). 6. An air condition ted in any of lm :
characterized in that said permanen'fEr n@%ﬁé@%ﬂs com posed ,ﬂmﬁuﬂ”,"'
el enents including yttrium transition nmetal and boron. 7

conditioner as recited In any of clainms 1 to 5, characterlzed |n that t he
per manent magnet (11) carried by the Taile (1) of said electromotor (7) is
made of a magnetic conposition corrprl Si ng magnet powder of 98.5% by wei ght
havi ng a % by wei ght corrp05|t¢on of  fert—and—a—partiete dianeter of 1
[err] to 120 [err] and epoxy iop 594 Yl1sEieghBg 55 8. An air

condi:ti oner as recited in an-y—e-f—-e—l—m—%——lrt-eé—chamcl_erlzed IL.n that the
permanent magnet (11) carri ed by the rotor of said electromotor is made of

a magnetic corm%fw% 6%:*? Hht comnt 0si.ti n of Joﬂprcomgrggog

parti cl eqdi gRRbfSro al ;[ d
Conposi ti Onahlghvelocityrotatlo %EE e Wdtlﬁ maa?l o&ﬁg %@fn l::;gt
achleving

P

descri pti onmajrs &eaemmmw&gmamdammmﬁﬁ fs.tfnam 1% He by
t her eby pr o¥high MégnaticpariaandhedHichiIh tuh, diswslfe i rsdeftinttibe mYn?a'E r@gd' Iows
mai Nt ai NS atHeis@éhgbitd bedinfrovy. myﬂﬂseﬁﬁﬁvbﬁlﬁn aqe.lab;qiaow&d tﬁ&rbioyagsaﬂétawp&i’e th
hand, ang eepéntrifeégablolds tevbibpea duringits olatin ahdperiies thdr&oﬁ@é&éﬁaﬁl?%&éd%b&&ta h| ve-
per manent nivgityedliminetiglthembn-veblireValvewhictshab dnaéntiorally béer8quirets béihcorpdlated ﬁ\aarsf
transition pfsteprioraridndsizrabyimptoaieg théngeneraliper®ingi@e 6F thd isttite syReH Thé ﬁesa&rnﬁ,g{t,mﬁ,e
whi ch, in t bines thesdctol type tdmpressor witir therrtishieseDE inotor toth dphicH HavevesPetth e Bkvastagst Inl
as al | ows t Hrigsigtorthemy an thesebly cormpatirioachieves THeanipaterizativh, thesneothirestarting @ndethy/high ve-
prb{ect st hisckygperptioagai nst a rupture thereof due to 15 a centrifugal
force devel oped during its rotation and pernits the rotor to be reliably
rotated even at a high ve- locity, elimnating the non-return valve which
has convent FBH‘éﬁly been required to be incorporated in a systemof "the
prior art ap her e oving the general performance of the entire
system 21"he "df‘ r?ﬁ' %Bmmwewﬁénﬂﬁwtormﬁ@cfdy@ﬂwwdwmsm

lectromotor (7lcomprising £ Ayahless RC mopy s ¢

the brushl gy, paid & '
to them aﬁzst ‘gj 1 11'8&%&@2@?»@.%:;@%(9%%
restarting an 3 mLééd tr ! ﬂ’ sl S roiayon Sepsingjpeans
condi ti gger hg 5‘9;9“, c§ er gl)qus : Lm% rakl 9@'%’ "ik?fa'?fﬂ"'e@)c ly

g s sal

coupled to a drivin corrpr es"ssg‘Pm(eT'}s har acterized by

sai d el ect r @4y b el I 0
(9) provided warugr ﬁdﬁlgﬁnﬁﬂ?d iﬁggﬂgt Eﬂéﬂékﬁ%% |e\g§§nﬁ3 (r:elkélg &% %&E?’ '°'rsPeeJ

mot or (7) i ncl udi ngaia kRIS (80) s Sdkpted (o?a%ly aﬁkem ﬁ&ig%r@e?ﬁﬁhé £‘en£e9'r&ta°nm(:1: )eatQJ
sai d notsr (7)thaalteb presetreverse réditioh sald Vel 3hdt8 appRAH \Swer Brakin f%er?fﬁ%én@éhr& o isS €
rotation of saésdthantdd fréget @VerseIRtatidn Speddiaig. CiTcuit is adapted to brake said

rotor (9) 30 I n accordance with a signal fromsaid reverse rotation
sensi ng neahs An38 pondiioner daredited in daimd iot 2, ceedctérized if Chat B8 périarehihaghet (1) carried by
ch ér;act eri zed therole(@)s sdidelectroraater (7) congprisesias inesg &I cylinricd, Irdtills qiafisted Mbgast, and
sai d braing circuit (30) is adapted to apply a higher braking force if the
sensed r ot afi dW alrgonditienar asreclt in any of claims 1, 2 dnd charastesired ipthet astatar (IPRY sait brasplessd
val ue and to A?Pgi gmf Areyisled withradefesting meersd23) fadapted tosdatestarelative bsition of sid retery9)

t han said pre§€ ‘bﬁ?’é‘?’é@rot ation speed value. 3. An air conditioner as
recitedl%) f 2\" m 1 chatglgcterlzed in that the pernmanent nmagnet (11)
carried by Yhe FGf r'?f asgpeitedip faip 4ctharasterzed in T‘?Ssa@dﬂ‘ﬂ?m%@?"a(@] wemerpesial
cylindrical, 58\95”23:7 orientated magnet. 40 4 An airconditioneras recited

f f d
| Ib II:] ! Sm/ o g s ﬁ&b ? | B ea ndi |ﬁon(3|r a% re%r' I%E%}f{ almsq n#oé; e "%:a ﬂ;% tgt%%lé éjln%%mgmaz%lt fpgom- -
an

detect grel atlve p05|t|on of sl d sal Lt at or (12). 45 5.

An air condi,t iAaRfeoRiolePsd b&dd hanf 4408, ATA !

det ecti ng neallsméoQ@)th;BeﬁP(Q) &8s Eatmﬁﬁﬁgh% tic ?It\;%:tp :Er?a %enaﬁ;inet £t as
recited in anyowder 6rl98.6%By WeibH having B 5 Wefght cbh Sill&'l Jfﬁﬁ‘zyFeu

i sdcgm gmposedc;i)'f;uiifa;ﬁeoﬁﬁtErtd]apﬁly@emafib’i155% BEwdight N9 Y rén3| tion

and bor

8. An air conditioner as recited in any of claims 1 to 5, characterized In that the permanent magnet (11)
carried by the rotor of said electromotor is made of a magnetic composition having a % by weight com-
position of Pry;Feze5Cuy sBg and a partlcle diameter of 5 um.

10



'n {hat the permanent magnet (1) ces baubmt the Totor (9) EHllliﬂillﬂlllﬁﬂlllITfIII
el ectronotor (7) is made of a magnetlc conposition corrprl si ng fraghet po‘°wdé'r
of 98.5% by9 vveAngah

n r?ﬂy ht co SItI gé‘%é?é; and icle
diameter of ™1 B
air condltlon% m&? kfg)&;i'b? 'mhr% wg'smadidtag'a sél"%%@ﬁ%'?’{vfe
t he per manent magnet t? rle(? y the rotor of sald el ectronotor is nade
of a Maggetie; AGRIIRASH cheriting B cBiiBnet hildi wautm.ﬁ&sesom%h%e Madrigf brlsnigddd 2
particle di amaicgiecibmotorh&Vinglarotdrand coupléd t@ﬁa&%’h’r@slﬁﬂ sail cSmp r%ihpﬁ‘sﬁ\& ak Stop U
as\recited i n angeming & hevéréSrothtidn@f said retbrdnact eri zed in that the permanent
magnet (11) car« ieﬁumng);he 6HIR of said lectéobtoPfbr brking s 186 Ih SEBIAHCe With saki Ser¥Bdt8v
magnet i ¢ conposi faté@dn.havi ng a % by wei ght conposition of [err] by wei ght. 5
10. Anetsod of operating an air conditioner including a scroll

conpr essor atid Amgsied otopenating v gin@hditionerdrdcasdanéaQrith cleiot 10 imadactorided by pre-séttinigairer
and coupl ed t oreese thtatiorespedriralue, (fakipgisaill rotorngithexhigber, brakiogforce whencpakilsensed @ypgsend-: -
sensi ng a r evdatiopexceada thepreses reverag rtationtspeed valusland exci ting the coils of said
el ectrornotor for brakingsaidgoteraftia lowar brakingforae\hen skidrRensedifeverseyotalipn isdass teh thewer se
rotatiorf® 10 Petrevarsaintatigsisraed Jive Hai saidpensad pversergiainnbpeomes ek accor dance
with claim10, characterized by pre-setting a re- verse rotation speed

val ue, bralerl%{tsal d.rotor with a higher braking force when said sensed
reverse ro-ryaMpARrAARccds the preset reverse rotation speed value, and

Coat | o0, <F) r'&“"géﬂﬁﬁf“a;eﬁg‘: Hioelcielid 16 s ete PR RIS G S

until said seng %%@ |oﬂ)'becorres zero Patent ansprCche 20 1.
Kii magerat m tqg} E\ﬂ@?o A nﬁnﬁa' I&ér?@lﬁn&ﬁg r fit/Sne Rof} @fversehen

Antri ebswel | e 1 br éife neétél ($1) Gurvell! gQ%d) il B3N NMtor (74 tnit einer
dadur ch zgekenrb?&ﬁsﬁmmng (st} die SRTErlnnl tvbi® é?lr(1£) aes %oﬂf{'( Qis%&lﬁ’l tQstClhd eine
G ei chat r omotRuckwakdihusigsmeEbRiFiching (33) AP ng leinér Rt Ry des RotordQ), WbBen

Per manent magnekee Brendschaliinlf \984uS husgébildet ist! 8an0d R6IGC (B Jntsmcr{e&ﬁ)em&ﬁr sighan véd d&
(7) mt einer Ruckwértsdrehiigamdaainfichtuny (83) db2dbremsét.€ zur Erregung von Spul en (14)
des Motors (7) ausgebildet ist, und eine Rflckwflrtsdrehungsneael nrichtung
(33) zurso Erd. addimagerét naeh Andifucikar t sdr ehung des :Rotors (9), wobei die

Br ensschal t ungekennzsichnetsiuich binkcEinrickiung zdeVordistetiung 6ifds Riickwirisdeshhngsgbsehiwindigkeits-

Si gnal von derwerey die; Brembaghaliuned(30) dazayralisgabildetdst, (@B héhere Brémslaaf @nzule8éh, wéhn

Ki | mager at nacie eHpRipPrabung grofes alrdan voraingesieitaRildwét dreungsgesehwindigkeitaweet ist, ynd eine
Vor ei nst el | und‘héFQ?@sB%'EWP'SQfPéWUW&ﬁ@%M“PMkBN@' ist gls defpgreingestelifgRiekwarts-c
Br emsscifal tund"e(hS'@fgﬁ%{‘Z’ﬁ‘d'ﬁ'E?gﬁ?Hl | det ist, eine h8here Bremskraft anzul egen,

xgnwdlr;ase;;éaf e Dr CE r Igedervorel ngeStelnletﬁ|
Br eir<nskr af '?an? 1?9%1&%3%:&?& dg iiéoﬁ édla&ju%r eﬁaﬁetengiéq m(%-:re@g neei’ermanentmagnet

deWorewgest drenung sges Itswert 3.

Ki | mager at gag ﬁééggmgmfyjfsp%med'agwepg gekennzol chnet daB dervon dem
Rot or (9) des  [dafliidn’gakdnhabichndt,’ eﬁs{aamme mn&aawm%n@n&r)m ifefitung (23)

ei nst Ockl gen, vgisbHen B, bis S4HErasshiriide enmﬁanldsb [3) iAABLERbrs 42 éﬁﬁ?e% idet i€
Kil magerlt nach ei nemderAnsprflche 1, 2 oder 3, dadurch gekennzel chnet,

daB ei n 45t a8. 0Kiihdgdyat akeh Ahdprush £n| osen bt or s (7) mt einer Mefoeinrichtung
(23) ver sehen dadirch gdkednZoichnét dad aie MaReittelitutgd23) HalvEIarhentsi (28) adf@&istRot or s (9) und
des Stators (12) ausgebildet ist 45 5. Kiimagerat nach Anspruch 4,
dadur ch gek&nrikliexagerataech eigenh ded Anspilichiedibisrs, cht ung (23) Hal | - El enente (23)

auf wei st. 6. dagiurqhegolkonpzcichnet, deff drs Pennanentmagnet SsltenerdelérnenteseinschlieBlich Yttrium, ein
L Ubergangsmetall und Bor aufweist.

7. Klimagerét nach einem der Anspriiche 1 bis 5,
- dadurch gekennzeichnet, daR der Permanentmagnet (11), der von dem Rotor (9) des Elektromotors (7)
getragen wird, aus einer Magnetzusammensetzung mit Magnetpulver in einem Anteil von 98,5 Gewichts-
55 prozent, welches eine Zusammensetzung von NdxFegCa,B, in Gewichtsprozent und einen Teilchen-

durchmesser von 1 um bis 120 um aufweist, und aus Epoxyharz mit einem Anteil von 1 5 Gewichtsprozent
hergestellt ist.
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dadur ch gekennzel chnet, dai % der Permanent magnet Seltenerd Il“[umu““ “I‘I “ l“|
einschileflich Yttrium ein 50 kP sagawanet al | und Bor
Ki i magerat nach ei nem der AnsprOche I b| s 5, dadurch gekennzél chnet, "dar |

der Permane trm. t or (9) des EI ektronotors (7)
getragen wild 98 z.. m %réesw I‘rgge% b hnehihadie gg
von Nd27FeGCo zu:az'é‘e eine urc‘h%%é’?\?on
pam bis 120 pm au wel st un aus oxy ar zm te| | von

1, 5Gew cht sprqq,ﬁ,géa,gaﬁgcggﬁ;neggrhngpﬁkhﬂb,sgzP @) 322 804 Bli| I! Il 1111 L

L KN.B8. Ki i magejaddrchiyBkdnndichRet) ddder PUAABH RS dés ERXfontdtors{PQetrdgbne Permanentmagnet
gekennzel chnet(11) iab Sineke miighetisdrdi Ze@arfihensitsind nergbstsliTiat, fieS eifi zlsaphfBsetzung von
Per manent magneNd,£é-78, inGewichisprodentaamait | schen Zusammenset zung mt ei ner
Zusanmenset zung an Pr17FmA, 6Cul , SBB in Ge- w chtsprozent und el nem

Tel | chendur tthnieefateen 2umiBefseibemelnes izmyerdits it ielhém Schréibenkdtivfirerag anddinenetditsteploseam
der Anspr uche |Peiphanelmagheteidieichistraye Elektromotbrc an einen Rids adfepistond dieeinduttiipbsviedy dases
El ekt r onot or s Kompresporsigakyepalt isbenitholgendenPalkten: (11) aus ei ner nmagneti schen
Zusanmmenset zung- lFEpsgurgeiner Rickwirtsdreljupg deis Retorsiupd nmenset zung von Nd15FenB8 i n
Gewi cht s'Br ozent - &TP468 PerSpulepdesiflekirgraqiqrazmAbrusan deaRotorssatspreshardderariabippfickt
mt ei nem Schr aul8iKEMMessor und ei nem bfl rstenl osen

Per manent magnet - el ch t rom El %‘I??'r ormt or, r ei nen Rotor aufweist und an

ei ne Antri eba t f oi gende lthen

- Erfassyng e fyre u ! W@%ﬁ% |tswert remgegglf E’:%
4 &

dexSpul €n des Il:'gjﬁ"% r ﬁ ﬁh B qtkgaprtrsgrgﬁ""ﬂge" reinge-
dererfaten R otdPihit bindt nfsdHbEdn s eBramst Wird ‘Weh & okﬁr farbhung Keeiner
Ki magerits naGyg r&ﬁrl%Ié Jestellte Bit<drdh Ruckwértsdrehung

Rf ckwar t sri Chtd#@%ﬂ@ﬁ w ndl gkel t swert vor el ngestel I twird, der Ro-

tor mt giner heren Brenskraft abgebrenst WI rd wenn di e orfalfte

- RCckwar t adrehung den vorei nge- stellton

Rf | ckwgr t sdreendgatsmschwi ndi gkel t swert Oberschreltot, 'und der Rotor mt

ei ner niedrigeren Brenskraft abgebrenst wird, wenn die erfaSBt

Rf ckwAr t sdr hSogditidneeundair dompresdntunctempressew b najaest () ek dramoteur électrique (7) couplé directe-
ROckw r tasdr ehumeaptigashredentihigphent (8} duwlit complsssurdi )ccamctbdeé BirleRlitaualeditmothnsiedtrigue
gl eich Null Wi {7)cbst cOmtié ¢ enridtennd Mnetognﬂmamthatamenant@lh inflvit () detpd'eraimant pen
conpr esseur A mageni{8) uf dipuitsfattagye (25) eayr leditmateur (Trpompremant uncigyit de tiginage (39) copy
ment A un ar brReurexeitaRdeshoniasgen (14)dpditmeteys (7) etdes P&%@tﬁ'ﬁ'@% n dedgfolatianen pepginverse
parlefait quo BIapw dﬂmIamt@&?'tﬁecgﬂéveg?)’uqtts'td"'ﬂ%zttpt"t“tm' qyre lpdt cissyiksig freinage est
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