;.bce3eUsUp\ x66TFJ HYBRI D COMPRESSOR BACKGROUND OF THE I NVENTION | Field of
the I nvention The present invention relates to a hybrid conpressor for use
i n conbined internal conbustion and el ectric vehicles |In party

invention relates to a hybrid conpressor which may be dri venj|t"ﬂ|!!mﬁmm|mum“al
conmbusti on engine or an electric notor 2. Description of Relate

hybrid conpressor capable of being driven by an internal conbustiBH®&ngi ne

of a vehicle or an electric nmotor, or both, is described in Ja
Utility Mddel (Laid-Open) No. HEBRIB.COMPRESSORI d conpressor i WMMMMWW
clutch for the connection and di sconnection of the conpressor to an

i nt er ng| i ol hicle and to an electric notor, and®a
single f - | e of being driven by the engine or the
el ectric nmotor, or both. Neverthel ess, the hybrid conpressor described in
Japanese U igiéld vf Mededentibai d- Open) No 6-87678 is subject to several

di sadvant ages First, because a rotor of an electric notor is rotated when
t he engi ne ildedpresesh invantonggiates tof aihybrd | epmpressorr fraseoiatopaingd énernal

st gni f'c%%hst%darﬁinelgaﬁ{:%lc 35S pa?ﬂi&rfﬁrf Hféaiﬁben‘ﬁ%ﬁqglgﬂes ) aahy%\%aeco é’y%rCh.
the electric notor 1S a rushl’'ess notor having a magnet, en the engi ne
i s dri wanch may be dtivariat ar imtinst acwbudtios sngise gemeslatddmoibhi s | oss may be
ascribed to the nmagnet. Third, in order to drive a conpression nmechani sm
whi ch izs bei[yg rdri\[/legggﬁ aggﬁngi ne, by an electric notor, a |arge-torque

el ectri'c no , or the conpression nmechani smnust be forned as
a vari abl e A sipbiad @B®Ptesior PR patEE A beh® dfiveahby 8n Gapabl eomushen Bagifk o an
even by a |lowtorque electric mptor Consequently) the size and conpl exity
of t he Chisjsr@sangledtiie metaredr bath s describgdein JapanganUpljty dvfodal éeaid iQpepbNer6- such
conpre Ihenc i o f | . j Efih,
when ari s R ERG R b ML FARASY for 202 e AREHPRARY ThSoRRGAG BE L o
t he congrpsseor te apadstiengl sambdséivn angisn gf aeekitle anduy ad elesteic tnvgoc and s smgler

al so rotates or coRti.nuespei)f) rotate.. When .t he drive shaft rotates,, an
oner o R Eh aeR Eeeb iR Seivet Bt SBelBh bl B sidot ok g
device for thwedrdlys, hBalbrid Siftedsr destiitedS e MpandB UclieMItb(LAE-Gfdn§ NanCy

of the electric notor decreases Sixth, because the same conpression
mechani &#1678 igipybiech tnsevai! diseivantagssd Eint deeavse 7 sotprpign elactriq motgr srpiatedt or

i Mpossi . : is -
sumary R P SRRERBHETE Ing blokfen BERRRAHL 2 SR Bk i L EATan she an

i nvent i emargydogprovigoidican iSepondy axh tagbin erhcbitipr degie mutur cha BCdrdshldsk enotor

di sadva}}r%t %ges of known gongr.esso sv) as descrLbe.d abolve .To achi (?vg.ht t]e

f or egoi HYPRAMASFEr VRN, 1B £USING IS4rvenye (ARnaL Esistance!gssys ggnarafed nd sy 8%ent

i nvent i @y bé afiiB¥d @& ehe hAgnddy biMird, FPHTIEE &S Bfivd ® TBhpRSRormbtHatlsnC WHEIEES] ON
mechani sm which is driven exclusively by a first drive source) and a
second teswpdriesibynongnginen by nwhictis metogrd laege-tagaue eleriiisi petpy mystshecsad, @it i ve
sour ce. ' j [ ' | med
ot ho. g BSmplekdin ARchaRREP AN RTBLASELOL IR oA bE REIR A vt

i nvent ii®rapabéc afibeing [leiven resén dbpraplosstirque ¢eatiamoson | Sodsequeatly ethe | sivei amdl y by
the first ri.veqs1 urce and the secong: C(r)tgpre@si n rrﬁ{:hani mis driven

excl usi SPOIEXY ot B ERIRFASSAF j10RECasER; r dOUrthy, &Vhgh SRR i #h &lFCHIcs BgEn fdes i n
known haRipk&dsG8Rp&RAEE SighliRaRVQleAS oI BEnerdty nbi®8 MENEh, WiRknfdrveh b3
second conpression nmechanisns integrally, The size of the hybrid conpressor
may be elesthicwdtorm driyershhfy whidh pndyentis owssitle of the lrempreesoe’s tcadimy emthatoan eng

first drive squrce is an internal conbustion engine.nf vehi cle.or _an

ol ect r BB I Eg oot Gemrine ERAE ven o ERTL R el |
an el ecdnrdn6rgyat Wst Bhsc@d hivtiordl rdéish@cé BiRated BP aeHSM tealhig dedibeefon YR dribe shaft,
conpressor is _mounted on a vehicle, an internal conbustion _engine of the

vehi cl esugh an lig|seads pndcthadrigingpafjciency pfdbe elestrie moforigcrentes v Stitly| becauge thee
first ds“aln%%oﬁ%%s&%n%ﬂ&h%szﬁ'ig%fvla& r[?g%oé“ i\%%’r{dpﬂ{ al&fc b6 YRt or
conpressor or a separate electric notor dedi cated exclusiveély to driving
t he hybmipdsstderpr epsave ead drive seecortc maiimemsafliciewy. | n anot her preferred
enbodi mrent of the present invention, a first discharge port is forned
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through a first end plate of the first conpression nmechanism and a second
di scharge port is fornmed through a second end plate of the second
conpressi on nechani sm The di scharge of the first conpression nechani sm and
t he di scharge port of the second conpression nechanismare connected to a
singl e discharge path Preferably, each of the first discharge port of the
first conpression nechanismand the second di scharge port of the second
conpressi on nechanismis connected to the single discharge path via a check

val ve { ey Or THE T onpressor may be reduced by this
configuration, erern the first and second conpression nechani sns have a
comon di schecgelinghy,hit iFantdigect dfythe posseuti ingeritive tohpokide ainvieprovrednhybmnid
corrprescsi opesnoercwa}rn S0 REL al o5 tthe (ﬁ her conpressi ony necbh%%sm does not
suppl y PEPIPIFEMANT" 1 Tne® T2V RaRtoH “0P YR AAPYESBE: & “FHULS 2PRE di schar ged
refrigerant T hiel 8 thedBRgoMBTAINE DEicO BbjEES NElibSItCch ipfE ¢ abddeding EOMe fpk&eatng
backwar.d into the other conpression nmechanism _In a further preferred
enbodi Aesntien is pravided s Ehe hybridsampsessoncamprises 3 fish ompigesan Pechapismy whigh
COMPY €45 4AVCATBRIAN TN % BREHTE shBRE. P 503d oMBlAGETHtnAfisrh HhicPRON
conpression nechanismin a case in which the rotational output of the first
drive shiver by esclgsieady ersecdndndrivesourse.alhofiest awliteportd afmiiressionguanhenising ve
sourcertth“f%Q%} di&B%a%Fnent of the first conpressi on nechani smmay be
set gr eRPEAllY forfe in the COMBIESINTS bl acement of the second conpression

mechani sm | finSthiel hytitid Woldpessser atesrdiag eMiedipi@sit aivehtieh, Pb@agR! tha Rt i on,
each of the first and second conpression nechanisns is a scroll-type

conpr e SSMPFFSHAR hApFhaps™ s driven SRSREIVEYNDY the Siish slBivg  sograe; prd the yseepndcr o |
of the {, ; ' L 0 i cond
conpr esSIBRERTIRERT: SHEALOLINAE LT (BPREDY it HuRel e fBlenicifione
const r uditaidvantages sn kybwn diybold acopepresaots areavbided ofostierh by vioaming Hbe dostpandssi on
mechani sns_For exanFIe, t he firstlanéFsecoEg~Lix§E scrolls may eéte d from
opposi tEWHPROESSIGR mechuyasi gl e 8'2e phide Ay bt COpRICSACBRCHCEG4r ge
ports and thg adirefehad @mbBaintent'BY tHeeprtRhiMMdedtidnt e mhadRd Bide M &l ttdrhalyet a
further preferred enbodi nent of the present invention, the first fixed
scrol | combustionsngine efnprhéde opan sleetigrmatar vied fohdides arvghiclexawl dersergndof

t he se ' -ggﬁ@ﬁqi re:t r I (I Llrent ,
t he nuﬁgggsg pgfﬁia %? t he céﬁgpgéggﬁ@ﬂﬁgeﬁg&¥§ ﬁcgg{nfﬁzgghﬁfgggﬁggge

f ur t heris proefited roach erhioabeli amenterraf combuspipe segite pHithe vehiole, ortanesldcinicsnotor may
conpressi on chani sm and .t he second.conpression mechanism are drive

ol bot iparg BF R et ARtk aS S0 G oRisF 4t S HESHF AR e Sl he
conpr esiybAd JHRPIEBHS BF aNFtpatate Slettyie métbr dBdiced exdligily @6 divngf theShybrid
conpressi on nmechani sm nay_ be driven when the second conpressi on nechani sm
is stoﬁﬁ@@“ﬁﬁ@*ﬁﬁ@@wvéﬁbéﬂ@Wﬁu@?iII yet a preferred enbodi nent of the
present | ”VGIRtahﬁﬂer. ;ﬁet*&/r% kﬂlﬁ&&lﬂi&é@éﬁ% p%?éﬁpmaérﬁﬁm?‘a fikst Slsciia eoédn' X8 ned
conpr essi on nechani'sm Irch 1s driven by a drive’ source co I'sing an

i nt er nahroogimaufitsi exd plagi oftHeofirsd corupragsicn medhiagism, andl aasecaildedischagevieit &l e

notor for driving the vehicle, d a second scroll-type npJ.essi on

rechani St it asiisy b ah e dion compeu maselin: cRAS<BaE B theon
engi ne @iteonipRestlofthédhani¥@hing! the AREMIgAHSEHNAME sURnY cORpredsiby tebhiidnl ht
conpression nechanism The conpressor further conprises a shared end plate
havi ng canfdctesk toen dingleadiechargef patle  Preferablye eaphdoicthe figit aischange fpaeteot the ffirstst

fixed scroll .of the first, 3 scrpll-type.c ressi.on hani s xt ends

f rom t BP0 Bl pia & ffrssechid disclargt B SR HRrsEipRy WP hriof pphdibit
scr ol | -doyistedaBTlicesad|O discrResepitls ladheckhalde aMie 526 of iibridRdmptedio? may
surface, such that the first fixed scroll is disposed qpposite.to the
second bejrgdused by dhis copfigugatinn, mdgreiry the; firt angjsecond cgmppsssion grechapisns haye a
CONPY ES3ufibri RRERRES Padid ﬁlrﬁl@eotgiﬂ foiGRATHE RO vBile ! Whes QRHENEhARRERISESSI ON
mechani sm are connected to a sin £ di scharge path Each of the first

di schangeehposm oferatbs the rathercomppresginomecimoisendeen sotdsupply sdigerantdios thear ge
port of the second conpression nmechanismis connected to the discharge path
via a check valve. Mreover, a first fluid displacenment of the first
conpression nmechanismis greater than a second fluid displacenent of the
second conpression nechanism In still yet another preferred enbodi nent of
the present invention, a hybrid conpr egsor conprises a first scroll-type
conpressi on nmechani sm which is driven by a drive source conprising an

i nternal conbustion engine for driving a vehicle and an electric vehicle
notor for driving said vehicle, and a second scroll-type conpression
mechani sm which is driven by an electric notor The internal conbustion
engine and the electric vehicle notor alternatively may drive the first
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conpressi on nechanismis driven exclusively by the first drive source and

t he second conpression nechanismis driven exclusively by the second drive
source, the aforenentioned di sadvantages in known hybrid conpressors are
avoi ded, inproved conpressor efficiency may be obtained. Further, by the
integral formation of the first and second conpression nechani sns, the size
of the hybrid conpressor nmay be reduced. -4 Furt her objects, features,
and advantages of the present invention will be understood fromthe

f ol | owidaghnttit ditdhegeGRECT Thisi BB dthagdl Rfriictad romiad biRdmmessidiempdhaaismt
invention with reference to the acconpanying figure, BRI EF DESCRI PTI ON OF
THE DRAVPIRvEntothiramflowingbackyrrd into the oiist aspressiongchaM# P bed with ref erence
to the aCCOgH |rtﬂ& %r‘e&%&e:ﬁ%kﬁ&n& of He) sefﬂb’sz@b{u& a AR RNt oRBEL 1S
not intended to t he present 1 nvent Fig. 1 1s a vertical,

cr oss- dustt qoonpaessipngneatiniamhy igrdatkr ¢lwmpr e@gmdf dapkagﬁmhnngf tl@: morchtmnkirmmn of

t he pr esent |nv ntion, SCRI PT

nybr | d REREe gF SR G 5 STGT) GHIRHEAL T3y s - BRER (" BRUERUFBAS <
depi ct adtationdtidtput .of Raé e;éédnﬂgdrm fougre, dhe hisbdisglacangitasse fsthaésmpredsionst
conpressi on nmechanism 1l and a second co res i on nechanlsn12 Hybrid,

conpr eduEAHSNSMAK ) setoprealen e the ﬁecangé#l% Alagematit ok g segmdaforapression
condi t i poiRgsayst em nounted in a vehicle First conpression nechanism 1
conprises a ?lrst fixed scroll 10 having a first fixed end plate 10a and a
first fixedIsptila ﬁe‘tmmprﬂfcritdblbcmmdlmemtscf the Ipr¢samt imeemioh, ddchhafvihadirst dndr st

orbital | at e nd a first bi t al |ra b. First flxed
Scrol 1 SR Ao dhashpnipres s efo P ap @G pefaRanY | Indis et

pairs qfretfeiamydalﬁestlfﬁb@ sckdll bf he first QBMPRSSidOMeCRERAMUNIN secstldSiked QBFOI iof i a
drive shaft 13, which engages first orbital scroll. 11 and provi des an

or bi t al SeERAGCOBIBEESSION Grashamsm geerdisnosed hack sobackn By té@thaéfr&gh@kucenﬁmv% a( 4

El ectr face st
i ve Shary dipangd B b BRRE] B8R, e dbTprBROR kR, RoGabBle e oy
shown) fabt zmd\sectnndlfeced |seroﬂs bmb'texl(embfmﬂhmm)lte sarfdccarmf elsbatd ondiplaet Thédictor

connect i an connect cl.utch armature | ley 14b. Further,

r ot SRS @Od et o b Ssharhedath tek o Bros Db Sl as on devi ce
15 for prevantbnofikiher fefedled @nb@&mfehf&tth@pflesénalnvgmdal thelfirkt, fix@B derd!l fok Frt
inlet port 16 formed through a casing A first discharge port 10a' is, forned
t hr ougHirst gompsessiog mpeghanism anﬂ itha s firegrserollons th seepn ﬁomwrﬁwrs'@maplsmo

The en r@SntQ%rl t \f&meﬁl .eInf {is glﬁgodlﬂ [({{r Itﬁ’eI Elgnt;ér rc?ftepa?tgrmf %Sc&ﬁbrgﬁgpﬁﬂgr f or

may i ncl ude er an intern ustion engine or an el ectric not
drivingcénméhicle Second conpre55|on mechani sm 2 conprises a second fixed

scroll 20 h n end Oa an a secon i xed ra

ol enent - 20b 1 S8 aEh B BbPEled srbpiisht E? RSaR dBeBier dithrousitat o
21 a ar}ﬁecﬂ\aﬁ?ﬁ%ﬂd t R ¢ ré@ion%&ﬂﬁﬂﬁm afe dtiveraeledtiely crimsltdnebisiy2Omand
-5 second orbital scroll Z1 engage to forma second plurality of pairs of
fluid psedtavedphe Hest ondl secont pe@mesvr\omﬁmmsgmrQaYalP%énmrmrth%é%neatl@ec@nd
drive f 0

or ovi ot st S HPERS sl b8 B2 3R Terd HERY Bltbhf podfietion, Baim s, o,
pr eventsteppedand viee 2ésd.or preventing the rotation of second orbital scrol

21, and a second inl et rt 25 fornmed through the casing. A second

di scharge pdftst lg'oé("t FspfF(%FfﬁécF"fW ‘ﬁhg‘@cflfﬁ?% dvesen, o? @Bﬂ‘gn@“&’ﬁ?fsﬁﬂ ate
20a of %ﬂﬁﬂ@éjs b l%g s§ﬁ)rllqué Pégsﬁn %ééhhtﬁsﬂo%'ichz@ Wavel @Y &&fivkotouftel Vi NG
second drive sha 23 of econ conpressi on nechanism Z. Efectric notor 26
has a rcmmmnsmganmmal ccsnliustqetdengmesbcdndng rivebickeafl tan 2B:ctredvehicht mbor f@6h.
First fjxed scro si on mecha

nd, fi d
Cor ol 1 oty BERbicle. dnfla Sehid o s s ian e s R FRoR bYiA ng

the fixgebtSCmotdrs The entb@bNBIbusliOéideYand theislect#i® Yetible motendlteplativelg ddga and
20a forma shared end plate A discharge path 30 is formed between end

pl at es dfys the frsp gamprrssian mchanisie  dibe compessepr fidhes camposts & shased endsplates

f or med Fiar rg.10a

f ormed }tﬁﬁl"rn adﬁ‘%?é(fs? Ben%?%fé;%%(paga 0{1 g?‘lj ngscug%ﬁ?eés?%tnmn%gﬁ%l?gfmm% tJfarnt
second dlscharge port 20a'" forned through second end plate 20a of second
conpressi on nechani sm 2 are connected to an upstream end of di scharge path
30 via a check valve 32. First conpresgion nechanism 1l and second
conpressi on nmechani sm 2, thus configured, are fornmed integrally in hybrid
conpressor A. \Wen hybrid conpressor Ais driven by an engi ne,

el ectromagnetic clutch 14 is activated, the rotational output of the engine
is transmtted to first drive shaft 13 of first conpression mechanism1 via
cIutch arnature 14a and first orbital scroll 11|s drlven |n |ts orbltal
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I.n this condition, an electric power need not be, and generally is not,
supplied to electric notor 26 provided for driving second conpression
mechani sm 2, and, consequently, electric notor 26 does not rotate

Theref ore, second conpressi on nechani sm 2 does not operate. Because second
di scharge port 20a' of second conpression nmechanism2 is closed by check -6
val ve 32, the refrigerant discharged fromfirst conpression nechanism 1
does not flow backward into second conpressi on nechanism 2 . Wen hybrid
conpr essal- ﬁ@(pé sodpiession igclmhat extendsdion thedrsteéndqilate Gunfmepan&ﬁsdcend fixed
activat ed, p rota%gonah out put of .the electric t é&@aﬂg1 ted to
second YFAH, 8F dhieapteonds sepllLune, FRMRIEHYRL S bafisth CRSATS 9\ thepe PBI%i t al
scrol | Rifabé st heNhd first fidedVRIIk ehls@%@%a&s@xo aeee&uiddfxw ecrellv afd addition,
Refrigerant introduced from second inlet port lows into fluid pockets
22. Fl ﬂrspdeﬂ@barge port s \the tﬁewaqompmeoeemcgamefl f@dcﬁomwnd dischasge potk of thenhi | e
being r u rehy i t e

conpr essge [{e‘&g%ﬁ%‘r Jgg%hea 2 ?‘lrgl %&e\pgcngrté gﬁ@ﬁg}“eégé §at§| sc %’?i’r %tzthééquﬁtsiso

t hr ougrdnscmacgccbomh ofchaficge cmp:tess:i@amethnnmdamdwtheugdnnti hiéschago pdritefidhessecdmice of

second end Iate 20a .of .second %g}@g 8 Vi a chgck vahée 32, d the
di schar%’é‘&!’r SSIOM THREPANI™ {hEROpELe td‘SP fﬁe R i chegvalvei Morggvelp irst

ext er naﬂlu.aeal@plgwmt o EeViffstt BERMBSIAH ih&hah&ht s3éreaie9 {hhh Sa C&Eﬁdagnhﬁil on,
electric power is not supplied to el ectromagnetic Clutch 14 of first

conpr estisplscemsaheflithssecond conepressionraechedional out put of the engine of a
vehicle is L n_nech nlsn1 Therefore
rrst conpr abeullyRhaRid, plortded LI RRRIGRS pNATREIARA T, bod Efprbelr o
10a' of cdnprises @O MR asmilagpereohpréssion 1mb(§haﬁl|sm$ achifly i liewkn W3/ uedra% sduiée
refrigerant. di schar geg from,second ﬁ)npre55|on mechani sm 2 does not Fl| ow

backwar PURSEEANECMaLERRsEPR Agiee oA drixins £ Yehiclepad ag qisatis whidapioleder A,
becausedrw.ﬁgsgammee%mo@ s@&ﬁhasemn@yae bémg.regm{me&elnnﬁi Y@lidh Yk sy ne
of a vehicle) which is a first drivée source, and because second conpression
mechani &eatdc motafr The nntesasl epsibystign b}gued andtthe eleptoic yehiple, mathi dieraativelygaasond
drive s erent.fromthe fi rive seu
v ant S fi st LA AR RE | TS cHtprtaf BifiEeoniiR) Zhisd Milfigroll b | <
not r ot tht didstvdeesil- xypérpmp@@sioxAmeshdﬁsnvanmby cobmPrisagi fids ehd @lard) madta Qf:ond
inertia_of th ggtatlng portfon i s redyced, ﬁnd an energy |.oss by

conpr es@d %rol| gbthesecand feel-ae SAEPressiem Mechanisp which sppprises @ yegond pgd

br ushl egige M@ irdl Fkkd Sordll TROMRsecoMITTked rsbr%ﬁ%r@%tégha@ly%ﬂhé@le InaddifbAt @sal
resistance loss due to the magnet is reduced or €liminated. Third, because
el ectri discrhatg@rpcmsofdkbesﬁrﬁcnonmrmenfm¢0é1tamcrcrqmrieassacond dischvags port ©f thief scconl

W ih ¢ e, SRR R RCe BRCEdndrr oA HAfet ByRn deeB ot R BEL BRgBT ™
enpl oy gor &fgehet BisflUDNIPRsHION aﬁaeéﬂaﬁ@hf Iaﬁd Nihe Ogecaral dMahzﬁgwe;;ort iof theyseo®id be
necessary to form second conpressi on mechanism 2 as a vari able

di spl acergResstopfacchiyn dseqngpctad Enthgidissharae pah yiaea chask valve.e Maiepves ipfireki t y
of Y 6358EenRnlTTRf BR fﬁ'r' ! BihpreSE Gfechdfisn HsS BHAR? T4 fseldrd® Huid
conpr essi on anism 1 e increased or mexi m Ze because first

conpr es@i;m«nenmoheﬁthemcand cs)mpressmmgchamsmngl ne. Fourth, when second
conpression han 1.s driven by electric notor .26 bec use c

armature. 1aa el Ht PGS EnPrEREs dYeorge 1h ife MBS Hrenbiqfateoe fis
elim naé&&bresﬁld‘nt hchﬂ@,ﬂl $€PREn CORNISRRE ®9 TRCAARNI difVe? sdutcéfahd Eihe D3econd
electric notor 26, the energy |loss due to the friction resistance of a
shaft semresgiogavechanis is deisier gxausivaly by rthe sepond drive lseuree.ithe afpremantionedhcy
of elec r. e fi ich
or of ect SotdpRbed in ERoHE RERELoR GRS are AE6RUE IripkdyBl bl Widirendl
not r ottaatcﬂ:tanﬁtd(tﬂ’urthbetbglﬂmnfdgm foratips eﬁﬂiecfmstrmd Revond m)rilpllessmh’ m\z‘ﬂmnisms,an
engine‘ﬁnd.segégﬂ conpr essi on negh |sn12 is driven by electric notor 26,
each dri¢fiag° i¥@“ﬂ§¥mﬁgmﬁb@Fé eEpdyeed; ¢ s maxi mum ef fi ci ency when the
respective conpression nmechanismis driven) thereby increasing or
maxi m zi ng energy savings at inproved performance |evels. Seventh, because
first conpression nechanism 1l and second conpression nechani sm 2 nay be
driven simultaneously) a |arge displacenment may be obtai ned, as needed.
This increases the Flexibility of the mefrigerant circuit. Further, the
size of hybrid conpressor A may be fornmed further reduced by integrally
formng first conpression nechanism 1 and second conpressi on nechani sm 2.
Mor eover, the size of hybrid conpressor A nay be further reduced by
providing a single discharge path 30 for common use by first conpression
nechanlsn11 and second conpre55|on nechanlsn12 By dlsp05|ng check vaIve
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_.g_ - respective discharge val ves and outlet ports independent from each
other. First conpression nmechanism 1l and second conpression nechanism 2 my
be constructed, so that refrigerant is drawn through a common inlet port.
First drive shaft 13 of first conpression nechanism 1l and second drive
shaft 23 of second conpression nmechanism 2 nmay be aligned on the axis, and
may be di sposed on different axes. The relative positional relationship
bet ween first conpression nmechanism 1 and second conpression mechanism?2 is
not |imted t@ther b56dss, fanies kind hd’staﬂtag%oﬂﬁ@bfeﬁ&ﬁi ilvBntkdnOwililbe uhB&rstoBl ok €
positional relationship may be appropriately optimzed, as needed. For
exanpl ethe tfﬁ’é)‘ﬁy%rdeéﬂl'@érﬂﬁﬁ@ﬁ%@ﬂ ¥ pefersesh embodiment af theopresent invenfipa with hi n
t he ve The conbi nation of first conpression
nechanp§§$§w§ﬁg&ggﬁoﬁgaﬂ%hg?gés|on mechanism2 is not limted to a
conblnatlon of scroll-types conpre55|on mechani sns. For exanple, a

i MO B [THEDRAWINGSpr essi on nechanlsns a conbi nati on of

an inclined e ressi on nmechanj sm and ro I-t e Cco eSSI on
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or electric motor (not shown) of a vehicle via a belt (not shown), and an electromagnet 14c for
connecting and disconnecting clutch armature 14a and pulley 14b. Further, first compression
mechanism 1 comprises a first rotation prevention device 15 for preventing the rotation of first
orbital scroll 11, and a first inlet port 16 formed through a casing A first discharge port 10a' is
formed through a first surface of first end plate 10a of first fixed scroll 10. The engine of a
vehicle for use in driving first compression mechanism ! may include either an internal
combustion engine or an electric motor for driving a vehicle.
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fixed end plate 20a and a second fixed spiral element 20b, a second orbital scroll 21 having a

second orbital end plate 21a and a second orbital spiral element 21b. Second fixed scroll 20 and
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the rotational output of the engine is transmitted to first drive shaft 13 of first compression
mechanism 1 via clutch armature 14a, and first orbital scroll 11 is driven in its orbital movement
by first drive shaft 13. Refrigerant introduced from first inlet port 16 flows into fluid pockets 12.
Fluid pockets 12 move toward the center of first fixed scroll 10 while being reduced in volume,
whereby the refrigerant in fluid pockets 12 is compressed. The compressed refrigerant is
discharged to discharge path 30 through first discharge port 10a' formed through the first end
surface of first end plate 10a of fixed scroll 10 via check valve 32. The discharged then flows
out to a high pressure side of an external refrigerant circuit through outlet port 31.

In this condition, an electric power need not be, and generally is not, supplied to electric
motor 26 provided for driving second compression mechanism 2, and, consequently, electric

motor 26 does not rotate Therefore, second compression mechanism 2 does not operate.

Because second discharge port 20a' of second compression mechanism 2 is closed by check
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In such a hybrid compressor A, because first compression mechanism 1 is driven
exclusively by the engine of a vehicle, which is a first drive source, and because second
compression mechanism 2 is driven exclusively by electric motor 26, which is a second drive
source different from the first drive source, the following advantages may be obtained First,
because rotor 26a of electric motor 26 is not rotated when compressor A is driven by the engine,
the moment of inertia of the rotating portion is reduced, and an energy loss by compressor A also
is reduced Second, even if electric motor 26 is a DC brushless motor having a magnet, when
driven by the engine, a rotational resistance loss due to the magnet is reduced or eliminated.
Third, because electric motor 26 does not drive first compression mechanism 1, if the
displacement of second compression mechanism 2 is set to be low as compared with that of first
compression mechanism 1, it may not be necessary to employ a large-torque motor as electric

motor 26. Moreover, it may not be necessary to form second compression mechanism 2 as a

variable displacement-type compression mechanism Therefore, the size and complexity of
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electric motor 26 does not decline, because first drive shaft 13, which projects outside of the
compressor casing and is driven by an engine does not rotate. Sixth, because first compression
mechanism 1 is driven by an engine and second compression mechanism 2 is driven by electric
motor 26, each driving device may be operated at its maximum efficiency when the respective
compression mechanism is driven, thereby increasing or maximizing energy savings at improved
performance levels. Seventh, because first compression mechanism 1 and second compression
mechanism 2 may be driven simultaneously, a large displacement may be obtained, as needed.
This increases the flexibility of the refrigerant circuit.

Further, the size of hybrid compressor A may be formed further reduced by integrally
forming first compression mechanism 1 and second compression mechanism 2. Moreover, the
size of hybrid compressor A may be further reduced by providing a single discharge path 30 for
common use by first compression mechanism 1 and second compression mechanism 2. By
disposing check valve 32, in common discharge path 30 the refrigerant discharged from one
compression mechanism during its operation is prevented from flowing backward into the other,
stopped compression mechanism.

In addition, because first fixed scroll 10 of first compression mechanism 1 and second
fixed scroll 20 of second compression mechanism 2 are disposed back-to-back, single discharge
path 30 may be formed therebetween, thereby further reducing the size of hybrid compressor A.
Moreover, the number of parts is decreased by integrally forming first fixed scroll 10 of first
compression mechanism 1 and second fixed scroll 20 of second compression mechanism 2.

In the above-described embodiment, first compression mechanism 1 and second
compression mechanism 2 may be simuitaneously driven. First discharge port 10a' may be
connected to discharge path 30 via a known first discharge valve, e.g., a reed valve, and second
discharge port 20a' also may be connected to discharge path 30 via a known second discharge

valve. First compression mechanism 1 and second compression mechanism 2 may have
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respective discharge valves and outlet ports independent from each other. First compression

mechanism 1 and second compression mechanism 2 may be constructed, so that refrigerant is
drawn through a common inlet port.

First drive shaft 13 of first compression mechanism 1 and second drive shaft 23 of second
compression mechanism 2 may be aligned on the axis, and may be disposed on different axes.
The relative positional relationship between first compression mechanism 1 and second
compression mechanism 2 is not limited to a back-to-back state, as depicted in Fig. 1. The
relative positional relationship may be appropriately optimized, as needed. For example, the
hybrid compressor may be configured, as needed, to fit within the vehicle engine compartment.

The combination of first compression mechanism 1 and second compression mechanism
2 is not limited to a combination of scroll-types compression mechanisms. For example, a
combination of inclined plate-type compression mechanisms, a combination of an inclined plate-
type compression mechanism and a scroll-type compression mechanism, a combination of vane-
type compression mechanisms, a combination of an inclined plate-type compression mechanism
and a vane-type compression mechanism, and a combination of a scroll-type compression
mechanism and a vane-type compression mechanism may be employed, and a combination of
these and other types of compression mechanisms may be employed

Second compression mechanism 2 may be driven by an electric motor provided
separately from compressor A, which is different from electric motor 26. Further, the first drive
source connected to first compression mechanism 1 may consist of any engine of a vehicle
(including an internal combustion engine and an electric motor for driving a vehicle) and an
electric motor mounted on a vehicle for any purpose, except for driving the vehicle, and the first
compression mechanism 1 may be driven by both the engine and the electric motor, or by a
selected drive source switched between these two drive sources.

Although preferred embodiments of the present invention have been described in detail
herein, the scope of the invention is not limited thereto. It will be appreciated by those skilled in
the art that various modifications may be made without departing from the scope of the invention.
Accordingly, the embodiments disclosed herein are only exemplary. It is to be understood that
the scope of the invention is not to be limited thereby, but is to be determined by the claims

which follow.
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1. A hybrid compressor comprising:

a first compression mechanism, which is driven by a first drive source; and

a second compression mechanism, which is driven by a second drive source,
wherein a first discharge port of said first compression mechanism and a second discharge port

of said second compression mechanism are connected to a single discharge path.

2. The hybrid compressor according to claim 1, wherein said first drive source comprises an
internal combustion engine for driving a vehicle and an electric vehicle motor for driving said
vehicle, wherein said internal combustion engine and said electric vehicle motor alternatively

drive said first compression mechanism, and said second drive source is an electric motor.

3. The hybrid compressor according to claim 1 or 2, wherein each of said first discharge
port of said first compression mechanism and said second discharge port of said second
compression mechanism is connected to said discharge path via a check valve.

4. The hybrid compressor according to claim 1, 2 or 3, wherein a first fluid displacement of
said first compression mechanism is greater than a second fluid displacement of said second

compression mechanism.

5. The hybrid compressor according to any one of the preceding claims, wherein each of
said first and second compression mechanism is a scroli-type compression mechanism.

6. The hybrid compressor according to any one of the preceding claims, wherein said
hybrid compressor comprises a shared end plate having a first end plate surface and a second
end plate surface, wherein a first fixed scroll of said first compression mechanism extends from
said first end plate surface and a second fixed scroll of said second compression mechanism
extends from said second end plate surface, such that said first fixed scroll is disposed opposite

to said second fixed scroll.

7. The hybrid compressor according to any one of claims 1 to 5, further comprising a first
fixed scroll comprising a first end plate, and a second fixed scroll comprising a second end

plate, and
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of said second compression mechanism are integrally formed.

8. The hybrid compressor according to any one of the preceding claims, wherein said first

compression mechanism and said second compression mechanism are driven simultaneously.

9. A hybrid compressor comprising:

a first scroll-type compression mechanism, which is driven by a drive source comprising
an internal combustion engine for driving a vehicle and an electric vehicle motor for driving said
vehicle, wherein said internal combustion engine and said electric vehicle motor alternatively
drive said first compression mechanism;

a second scroll-type compression mechanism, which is driven by an electric motor; and

a shared end plate having a first end plate surface and a second end plate surface and
wherein a first fixed scroll of said first scroll-type compression mechanism extends from said
first end plate surface and a second fixed scroll of said second scroll-type compression
mechanism extends from said second end plate surface, such that said first fixed scroll is
disposed opposite to said second fixed scroll,

wherein a first discharge port of said first compression mechanism and a second
discharge port of said second compression mechanism are connected to a single discharge path,
wherein each of said first discharge port of said first compression mechanism and said second
discharge port of said second-compression mechanism is connected to said discharge path via a
check valve, and wherein a first fluid displacement of said first compression mechanism is

greater than a second fluid displacement of said second compression mechanism.

10.  The hybrid compressor according to claim 9, wherein said ficst compression mechanism

and said second compression mechanism are driven simultaneously.

11. A hybrid compressor comprising:

a first scroli-type compression mechanism, which is driven by a drive source comprising
an internal combustion engine for driving a vehicle and an electric vehicle motor for driving said
vehicle, wherein said internal combustion engine and said electric vehicle motor alternatively

drive said first compression mechanism;
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plate, and a second fixed scroll of said second scroll-type compression mechanism comprising a
second end plate,

wherein said first fixed scroll and said second fixed scroll are integrally formed, wherein

a first discharge port of said first compression mechanism and a second discharge port of said
second compression mechanism are connected to a single discharge path, wherein each of said

- first discharge port of said first compression mechanism and said second discharge port of said
second compression mechanism is connected to said discharge path via a check valve, and
wherein a first fluid displacement of said first compression mechanism is greater than a second

fluid displacement of said second compression mechanism.

12.  The hybrid compressor according to claim 11, wherein said first compression mechanism

and said second compression mechanism are driven simultaneously.
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