;456789e3egﬂmmmmmﬂ’m g=\27 February 2002 *166166* . OSCI LLATI ON- TYPE
COVPRESSOR GROUND OF THE | NVENTI ON The presedy FeBN@Rf 2002
relates to an oggdsl ati on-type conpressor 5 preferably used in a
refrigerator and an air-conditioner. Various conventional oscillation-type

cgrrp_ressors are df@%@ﬂ%ﬁng&ﬂﬁﬁpﬁ,@mﬁﬁm I_i cations Ngs.
K kmm!mqﬂi@mmm}f k : 4 , 347460. Th

osc conpressors basically conprise a novable el enment 10
i ncl udi «piston and a stationary elenment including a cylinder, so that

gas is introduced in f ' [ e piston and the
cylinder and conpres§§§Eg§QFE§9§ﬂ§?gABFﬁqu?%g$E¥g@gg§§)?ﬂ the axial
direction. SUNNRRY,EEedtHEnviMERNH Qdldtes Ao Obhe%fscﬂiatkh?-tg?@?%&nﬁrey I on
is to provide an oscillation-type conpressor capable o nimzing the top
cl eab ancpreferably psest oha irefrigeyiatemand aoraiscookléiamer. mai nt ai ni ng ef fici ent
conpressor opegrations. Another ,objegt..of the present invention . is ta
realize a prayqr&%ﬁls c?t?&vieﬂé)locﬁ’@\l/i%%flﬁgﬂeﬁ'té@ea PEIDIEIRAS dFe dipgleped oin
capabl e | ' apigN; ONGdd ' iQ; response
p %b@%@ﬂay%@ﬁ ngﬁ?éxﬁ Agﬁmda'i‘ﬁ)gé tlfdes.ok%kﬁf 318 7)Y, Rokdi &SP

to a high anpi ent erature’so t cool I ng power éan
suf fi ci e2dl7(P26bKaikae @-82476#nasddolaind-F4 A46éd condition and is al so

capabl e of autgQmatical l.y reducing the stroke of the piston ip response to a
decr eased anbildigtOSgiral ’XP%FQF‘&’IG?SHH? 1Gally ‘FQ‘PH&S‘éfaﬂiﬂ@l’V@Ele %@H%"@ssor

operat i on | . . Ly = . .
dovi Be. wHHOIRRESPRSRGTAY & Sikioaty elomene BLALANA YigkloF, SO Phathes,

obj ect ofintrbduudiarota conprassion chambepdefingd Wntiespistd@andnthiey@dinder
conpressor capabl e of suppressing the top clearance of the piston even in
the star ?ﬂdﬁ%ﬁb@ﬁe&ﬁi@h}’v&%@r@ﬁ% tJeGprosatgsdandhe @xink Aireaden. st r okes,
thereby realizing efficient conpressor operation. 30 Anot her object of the
present invention is to provide an oscillation-type Page 1 27 February
2002 conpressor capabl 1AV 4, ] ition during an
ordi nary operation. An§tlﬁlggl§%§fgg (%?g?ﬁggpﬁisve]%m%%ﬁti on is to provide
an Ifci | | ati ot yybgectooprths seap aventddn dpttonpravidet e gucillatiopagpei on
with respect to the 5 cylinder, position irrT‘specti ve of changed operating
pr essur eCOBHUFSSQINGapane fuPIHIHZIRG the top &learpnee of thaqustonin ag1venng

efficient,;. | r J - present invention is
to provi hét%@n@%‘gi?g?’l[‘%&?@ﬁ@g‘gg ggﬂrrgfrezl gg%%%%%fép%%?%enti ng the piston
from coll'i di ng\nithbr bbRecexials pregdmanvaafionhs toirehlipe atprakeichbcodlingased,
thereby elimnating any danmage and 10 noi se. Another object of the Er esent

i nvent i odevises sugh ay adefrageraten, whichds cappllecoinirtomasicatlyvinegeasingthaust or
i ntake pipe,.shiftabl.e in.the axial difection.even.when |arge vihration
occs PREBKE LR Siatin rEwOehdpabh il attfiC Ain Ehthe AR S HitthRess
repetiti EGan% @ b Suffidianay ddtainedake iPiPguchl 8 High%d&rcotx@lition
acconplish the above and other related ob| ects, one aspect of the present

i nvent i oangrisvilsescapatscof laatomaticppy ngsihe swobei of e pisiaghtiny
ScoommodiRuhsh e derorsts enblen S Bt Al oRIRhY iealine SeBeR and a
mover, aCBhﬁfé%O?Q{}‘ﬁ?ﬁ‘i@ﬁ ifh ctHRIameY 8FitRthé ALiviIRE ebndRidmyePiik @J)@Hﬁgt 20

i ncluding t nover of the notor and the piston,~a stationary el enmen
i nd4udi ndevive withoat using addmmal detectime abdeontralrdestiass.i ¢ el ement havi ng

a portion fixed to the npvahl e el enent and anot her rtion fixed to the

Stati onary. el et AbisgT bh A PESER MYSHon BriomRact P AR AT AP PR eepect

the bl ockonfilssdrYaphble't Spressin ol éledrdmte 6yt PiRton Bvhdnatka
st-art—up operation where the piston is operated with short strokes, thereby
realizing efficient compressor operation.

30 Another object of the present invention is to provide an oscillation-type
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2~ Anot her aspect of the present invention provides an oscillation-type

conpressor conprising a tightly closed casing having an i Q?iFg&aJ% of or
storing cool ant gas, a block accormmobdated in the tightly close asing, a

notor including a stator and a nover, a piston connected to the nover of

t he not or I t el udi t hg. npve . thg mot or and.the

pi st on, gbg@tgggﬁbgﬁg%ggﬁg%%ﬁﬂzm ng}n(gﬂ{’ﬁerségﬁglpnoﬁu{% ﬁBt%rldl%?fé' t he
bl ock, ampek@sdhC el ement having one portion fixed to the novabl e el enent
and another portion Page 2 27 February 2002 fixed to the stationary

el ement, a cylAmotber ohjgat £1]the presentdgpention et poekidearcos¢ilkdsionhtyge fi xed
to the cylinder, back-pressure.chanbers forned in.the cqol ant space and
ai rtight @Wﬁ?g 8&8&8{%0 Ryl utvAbY) I{%iﬂlsﬁoﬁcp@ﬁ?th%“ a‘f’ﬂﬁeéesstpegﬁzoo&et he
cyl i qder o & nBEFee i 7 5
changers ng?ﬁshﬁ(é%m?tq ﬁ?spgw prgggﬁ?ggelde gggepaxggﬁ]rgftogﬁgﬁg §’$ Eéléltl)) ck

pr essur e oimamhzing thei top ¢lebrhne andietlizingsedficeentesmhprdssor operatfien.abl e

that this oscijlation;type conpressor, further conprises an elastic nenber
havi ng one. end\RSHIRECPISEHOS AR DIESAIL JRUSTURR S [hBIONINREOSE MABONGBeof t he
cyl i nder i r t

stati onarC ?/’ %E&f&%ﬁgfoﬁﬁﬁgs ﬁ{c}gﬁp@?srgg@{ gﬁ?ﬁr@gpagfcéﬁﬂf%gh%g? g%‘??tng
sensor fivabee whearthe gfistonestadled isanargasetgtimrebpetiniinatiagl dmddimape anter

aspect of the present invention provides an oscillation-type conpressor,
co i si B§1¥-tightly closed casing having an inside space for storing

cool ant gas, e s gk CAS|: . or 15
Cool i ng e s CHTOEL oBREPOTINE Lisert ibPentoR ¢ 1o pEpIRERCOR i DioR TPke
not or, acoayRizssochgvigt ahm;dm@isﬂgrtihmk@;fyﬁfe shiftdide intthe @idl dhecdoaton, a
stationary el enent including the stator. of the notor and the bl ock, an

el astic évemskhendarggy vomatioar orewrst inkthe agialndireetion) thesebyegdugts anot her
ti ' t Q. he stafi . el t, ' f t he bl ock
S 1 abl SR arh B SEB RN AR e G e RBRs o b ek i naer  head
fixgg to the gyloraieio acdmphiéh Y ¥bdiegnddVhétdrepitedIHecmi bh@_hhgedtrbft he
axial direction with respect to one of an exhaust pipe and an intake pipe

and the thé@resamd inveationopunddes anhesaillatindelypgncomipeesSari ¢aiaprisaegla
Furth I e, th bject of the t i ti ' i_ded 25
et ar Rt APSEErsRBhE oo o Slied "ol kool b8 BiBeR e o
the t } t { i th

e top Q@éé?ﬁﬁd?&@tred"‘f‘hemet ﬂggﬁﬁ&ﬁgﬁ tgﬁg‘%ﬁa& Hidtot m@ughg%dstht&fﬁ{&ée e

requi red cool i ng power Is ect o ent 1 nvention is
t o provi deower, gspistbat camngctpe toothpr exswer ofphelmotdr, sumedyabledelenmantt he

| sation qf .th 30 t he di ha d ; t,.
" ncFase s HAIgE B ERVED Oh he Foteband s Pisien. 2 HetoByrL eimredonsidigese and
vi brati op,. Bag& &f the.zréol:&béd{?ﬂ}’e[ ?ﬁf& AR A&t ARG }P&cviﬁg% a@(?lgﬁgr?ﬁxed

invention is to provide an oscillation-type conpressor c
prevent i ngthhenmaiie edsaenehhd @nethyr porromn éixedi tor thei stgtidnaryt elenient| eakage

of cool ant gas. ot her, object of. the present inventiaqn |s tqQ proyi.de an
osci | | at iC?zSHﬂa?b_éﬁ&t@gﬁﬁﬂe%%aﬁl%lé{}éwéo%ﬁv%h svmratigedtlecky rndabshitins,

shifting SHI V& ¥ ‘ : . ~Whi | e causi ng no probl ens

in the rg??gﬁ& Irts?,u%i%ﬁé’mé gygggsgﬁgf%pn%]tﬁ?ﬁt tleoq'i ke. I'n order to

accpgpl i sh t heyradthee adpdcoofigherpleated imbgmids provedess prossaiflatiba-typesent

i nvention provides an oscillat] on-ty?e (aonpr,essgr conpri si ng a
compressor comprising a tightly closed casing having an inside space for
storing coolant gas, a block accommodated in the tightly closed casing, a motor
including a stator and a mover, a piston connected to the mover of the motor,
a movable element including the mover of the motor and the piston, a

30  stationary element including the stator of the motor and the block, an elastic

element having one portion fixed to the movable element and another portion

Page 2



10 bl ock and a piston accommpdated in a tightly closed casing, a notor
including a stator and a nover, a novable el enent includi ®j> and
the piston, a stationary elenent including the block and ?ﬂgregﬁjaa@ an
el astic el ement having a portion fixed to the novabl e el enent and anot her

ti g ! I ‘. . _ .
ot on sVTRRS e S BBl et £ TS e? <Y B PRRE Pl Bt
cylinder ggeinteri Ry fizdd b the dyliordersdaak-presiieel Shadees forike axila
directionwith a closed space for rred_’betvveen the block and the cylinder, a
cyl i nder Coedentgnsmpase agdarteghthuparttiendskby andntegrakcieit indudieg ayleaster

d ication. [ t,he ¢l d th haust
chanber . O 04 e RR AR e Ve dRal ol el 1 B8R G B
conngcte % ' a j Id ce
potwen B b e et e andOfer Gnd e baiie

cl osed spaessureahanpzers agpeng Aedd adachigh pressumteléveh a slide surface of one
ernore, another o t to the present

f th | i nder. d.the.,b k.. Furt i
et o i Bl Shist S N Oovdg BamnRhs e gihes spmimsestan
i _ rdel i _ .
Lol eob! Madtemiedber HRIAE Ohednd Sniicit bl i ItERENMit hudfifd SARAG
oper at i ngnef 6f theoghindér bhe themyl exieoheadnaidhélie oth@acénd tohhecwdesette

invention is to provide an, pscillation-type ¢conpressor, capabl e of causing
t hel @t at SFtEMATHElGEBH, a0l BRTar GOMATIgES écqyim?egm%y@@g teefinggensor

conpr essi r ter j{jon of the piston is

di sl ocatef tcf)%(rglggpﬁ\emgsfaftp _ez{r&%elgﬁ%q&t%grlae ?"%ﬁ@vdeér{ti ng the piston Page 4
27 February 2002otheprspett iofi the pidsent ligvextionprovadae anfosdilarionbiypet of
the present invention is to praqvide an oscillation-type conpressor "capabl e

01;] fﬂr;i f t CORRICSSOMitGMPIIaiNE ai HghHy elosedtGasingdiying am lnﬁélecspr?ﬂeﬁﬁm gn
. | (
a0t nes it Pl RRS EBlogkCa S bRRRPdatc ng ikl AREERERHE Arb0Raoe an

osci4| at iRclutiyie a GeatRr @REios neevaY, apPishrcé ittty t6/tRe SHoEsbN thdAbtBg an
i nsi de space for storing cool ant gas, a cylinder accomobdated in the

tightly el osekidaselegent mcelodingdhedmayesr of dher motar aambvibe, pistoin,saon
ted, to th f th bl | 10.i | udi th

Covor of Sidtorial sBHR helulfnlEhe st R BR aRo R BRE iae Pladeath elitne©

stat or OElérﬁént”l%\qug%gfléeércgﬁideik%Qb1théﬁn@b&ﬁlé Eletieiemd m%mg i8Rt | ON

fixed to the novab nt and another portion fixed to the at1onary
el enent , fixedi todhesoationany eletreenttj agybieden fixbet tecthentyl ockeopsisiftabde imant he
piston, top.dead center position,.galcul atj.n ans for, cal.cul ati atop
et centtel tessom itk et UP6F, B axkiadeheas o ohie 61 bR Gha
obt ai ned [ L L t |\ means
For - cont Ay FIRE O e e B e RSB P lnce
bet ween olfiernt ephalestdpipendred apanitakopipmdnd thel ettieeendofixddatd opatodrihe

ref erence ﬁal ue, ang t op. ea%fecsnter ref erence val ue changi ng neans for
changi ngC¥hadepanddhg cy F N€@fer ence 20 val ue. Another aspect of the

P et TR I5cfr DL 8 Rk SHIBAESA (ORI,
cyl25der ogoidlagion-ope curnprassdatepable dffeausinghtieycylimdado shift toward the
top dead center when the ambient temperature is high and therefore the
required cooling power is high.
Another object of the present invention is to provide an oscillation-type
compressor capable of surely reducing the pulsation of the compressor even
30  when the discharged gas amount increases in response to an increased stroke,

thereby suppressing noise and vibration.
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casing, a notor including a stator and a nover, a piston connected to the
nover 25 of the notor, a novable el enent including the no @I ﬁ%ogotor

. - . . ebrua
and the piston, a stationary elenent including the statoryﬂz he ‘notor, the
cylinder and the block, an elastic elenent having a portion fixed to the

Stator of ¢ he wBEOeraTerEs A ireSPt ¥ RgbR i 3F AbPld BB ¥eB G bpder ng
partly coithgfbsibi bapdiste 3 prteéhtdnathe @dn@ﬁﬁ?éﬁso?‘éfﬁéiefggyrﬁ@m&éﬁb%ﬁ an

axial direction in response to a pressure inbal ance ween back- pressure
chanber s dus teethe leakepetofeaplanhgafRage 5 27 February 2002 a pressure
control nechanjsm,for . .controlling the pressur.es of the back-pressure
chanbers. It HSBGHSE QIO the PiEsehl o eRORS ie Rrovisessh @sall4ionshyR i ng
t he gt at [ i ' BRRS J er
V\/nengt heCHSo C rr?%r@grss raﬁl%bgpg%\;%eﬂé. tt?(r&trbt?gr mrgfbrg%gﬁﬂglgo Jggf\%éf'fkgvﬁgfwb
present ithe¢opideadicenter, vehile eaubmgned grobms its ¢he oeligbil #y atfttheledastio t he
novabl e el.enent to riﬂ%?inze a conpact displacenent detector, thereby

obt ai ni ngjalﬁn}?%ﬁ’érthﬁ; nance frequency and realizing a high power
conpressor. 1 J . Rf I J j r.QVi

di spl acenent gg@gg%gfé ﬁge‘%“ﬁ‘ thItP%‘ia? 83&3@? (’;ﬁctp Fgﬁa?\?ﬁg@weﬁ ﬁsé%en%ya%x)%gf%ei ng
t he accurtheypresetthnvemaiur previdesfart becillastantyss icbngpressot bemprisingtay of

the top dead center, Another object .of the present invention is to provide
t helllei grtlogk apda mwbaéc@m@%éﬂt?dm@rwlxe SHaZA8 BrYer mcludmg

Anot h ) . . . . .
from det & Parn fid adfie%eE F RiovdbF A mSal ABgm e BV SRS BIERET
chamber . aAsuititararphileaienefinchedippestenblodkv eadi tie s@itdn dredlaegid bRerathde
| oss between the cylinder and the piston, thereby inproving the conpressor

20 ef fi cihaéng aiporooadixed tathomaviadie eleanemionsd gn@t_h@@ portipa|faxastitobieect s,
Cror o ST R s ERY DR Bra R e SRl L E SRARTRL=o"
movabl e ehefEle inn sediahaifeRloRDURY cAMRdéIBeiRioSindBrted inliAk! KIBAk oL

including the block 25 and the stator, an elastic elenent having a portion
fixed t o rediprocatabnéhebsisd direotiwnawthreeelosed spaee formed betwhen sheblankar y

Cor e i B ETTRAEL RO Ot Ra el bRl Bt ¢ o
the pistqp the cyiadexiadld 8cbihhifltation ;9&%"55 ¢ cBAndciRS thd PIbsBEApaRe lapld dead
% s for

center of the piston, top dead center 30 position detecting nean
obt ai ni ngh¢ exhtogt deamibeent er position of the piston based on a signal

bt ained f he di detector, P 6 27 Feb 2002
cur 28nt vol ¢ adbNIRIeEERNTG ldhe SOV ecAscEiega5ed Shans RFORAGIS Lo ve of
the ”Dt%uéeigxg u‘&%Wi%%P‘eXPHEﬁ“ﬁip%?W%‘EHQS shibfick A dragertifl Efthd& the

not or base tput signals off the tog dead center position déetecting
means andantdhthedlockend tonhtctgd tdeat lemtempartreitise clhsaédatplaee vagpepdssaget Ae

D1 ook andTaORF &8 BROVIACAobR SHAR THITAGE 9T Sa ha i ndravid (15 POk o
| b . " ol e i
e’ ement 1nc “%ﬁ%ésx?rg?%?‘é‘?{otﬁ obf@ct%stth%n%e%ﬁﬁf ?ﬁ%}ﬂﬁ%ﬁ{ i .tg:Fr;H\/lﬁé‘% udi ng

t he bl ock and the , an elastic elene aving a porti I xed to the
novahl e elseitbatiomngip@rcgnpresgor toapabld wédnteedsieg that fopnaleardficelofntet, a

cylinder acconmmodating the piston so as to.allow the pistop recipyocating
in an axiPa$togilRdespPORSE Hha Cﬁ‘i’%ﬁ?ﬂa@fégﬁrﬂt adetdBperataig QA qr%astelﬁg%%vabl e

el ement : 1] I gt J j rtion with
respect ?@q]&lﬁ@te(g{g?lggggﬁéﬁﬁg Oﬁ%?%b?&&rﬁ@?[%&@é%ﬁé 8%&53?%%%& esent invention
provi des an osthdthat bbiedtyifahd presamriasentios ¢y psdvidearbbaeiKasos-gpei st on,
a notor including a stator and a L ) .
compressor capable of causing the stator of the motor to shift in a direction
30 opposed to the compression chamber when the top dead center position of the

piston is dislocated toward the cylinder head, thereby preventing the piston
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nover, a novable el enent including the nover and the piston a stationary
el ement including the block and the stator, an elastic eI guggyiqyé a
portion fixed to the novabl e el enent and anot her portion |xe

stationary element, a rotational direction restricting nechanismfor

l'n1t'ngfﬁﬂﬁcﬁﬁharg?3dﬁ9t ekhgu&l@atbc el enent about a piston shaft in a

single direction er acconmodating the piston so as to allow the
pi ston reci pr goabtheg objbcmrmfahe pregont éavention 40 tb Pr@‘%ﬂéfﬁrpoﬁéﬁl%wnetype
generating nechanlsn1BrOV| on at |east one of the piston and t

cyl i nder CORIESMARDA! leaf)sheftmgtﬁheanomr stater pa éhednrepﬁ@ermpmsadstq the

provi de 5 ressor. ca |l e of sufficiently
supportlﬁgnﬁﬂggﬁ§ (gﬁgnggeﬁgﬁp‘%ﬁqgﬂgppaﬁpéﬂggﬁﬁgﬁgkon at a portion other
thansthe sli dénpedés m&@m\ﬁmh tHeealhbed and @@Heﬁmateuld@éefs Sﬁerﬁgﬁ@@t%ft he

pi ston is positioned near the top dead center or the bdttom dead center and
t her ef or ¢he Ipeesgnisinventbanprivides aat osaitlationetypieyceupressort trmpoisig,

el ement i.n

.d t.i d 30 . Anot b t
of “the. phEsbeID§ fesie T 08 Hor 5idses oo SIORE SO gecrimdy

Febr uar S I i in
it o e RIOMRCAEROMCARARY S 1Bk PBYRIR, |4 fhiOF iRtiiifg e%}@"n%'%"% @ne
i ncl udi ngxcb\haa @ pigionstodinectedvar thet heowanpf ékei motehaarimeovabie &lendrg

insufficient essuri zati occurri i medi ately after he startup of the
co essHiCr]BFlP TR¥CH m%%?ragf%ﬁbﬁtew ﬁtaF@WaW AR higc] ‘Hﬁngt of

the pres i S I pabl e
L1e PLESHY sLAEBEiRe e U 1ERRSEh LIAOUINOR RAURELAREEAPD
conpr essfigrdctmithe rmiowabés pdesient anek anethdry oi‘tamefdx@@etbathmgmmryl ons.

10 In order to acconplish the abqve and other related objects, one aspect
of the pPldReR!, AiviaR posit tgeldng sensey ﬁ@@@?%@?d@%@@ﬁr 1§y PISHDI i si ng

i onely B RIELRE, PO LR A KBTI L0 v
el erent  positied @@tﬁefpsmﬂ bagker o@acbmﬂaﬁa p@ﬁh@h Dfnalhebtadied fromn WPhbﬁ

el ement 1ncluding 7.5 the piston, and the nover of the notor, an elastic
el enent pasitiog @stp@mg chnsorx@mptlksudmonﬁ@hme@né|feﬁe©ntrang1amamhtpdct i on

fixed to i r n ort hanl m.f or por ing the
novabl e 8 Qﬁ'gr{%]% ﬁpa\gr%&%ﬁgﬁ&r 8"&?1? %n%ﬁg tﬁ% tBBs‘iieE Cf),qga Hear a
top deadpg&iad aR@H §eleate@r top E@ﬁ@%htiﬁaféféﬁéﬁc%rval%‘é ARatddpy désPechtedf the
present 1nvention provides an oscillation-type conpr essor conprising a

tight!ly mfesentecusiuegchangingt meaasdoa ahanignag thadopnideaihcentarreferenceght | y
cl d castng a notor including a stator and a nover, a stationary el enent
in di n§? Ufre cylinder and the stator of the notor, a novable el enent

i ncluding theApisthep ag@pect BFt es@ﬁt xxh@cﬂmrp gro@ﬂie%' antoscifatisha g?
having a portion fixed to the novabl e el ement d another portion fixed to
t he st at comprysssireoemipyisang aatxgisﬁlyt cmsedhaaghgghammgaansmsadc@@aaeefd)rw th

th bl e. e ement, for chang t Tt | enent .
115 pr SOEMEADIRLEST 17 & BALst 1 atogl ARSI Gt in G TR, Biobefcce. o

30 stopp

changed g%npﬁeah%?P%Pg%ugﬂgﬁékéhOPQﬁ%g%ﬁgﬁgpéégg“%pébggﬁggg?%§¢§Hgg%: BRI EF
DESRI PToOthOmatdr, BRAOMEGE: 'E&ﬁnabbvrecladmgtthermobjaeolf ghefmator asd ahd
advantages of the preseni i nven g beco re a rent . fromt

f ol | owi nBISHRR.8 PLBYOPAELE eﬁﬂ@%‘d%ﬁﬂf@ﬁg.t eiSbalpE & éED mﬁ“@p %P%ﬁbf linggr an h t he
accomp AN Bloliauh Bic IRt Ravid s Bordoh Fpd48 bl SAbV S5 R ARG! ABS

vi ew showng an’ oscillati €SSOor 'I'n accordance wt

enbodi meatodiert hertivre figed ummsuammnalfy gleens, thevstatocaf the Oﬁet(&emt aonal

vi ew showi ng_an oscil|ation-type conpressor in accordance ond
enbodi nemoVEble Hdainr Base CPHU@WﬁﬁoW the éta@rl@laov@@rﬁﬁc&puﬂ%g }édgponal

V:T?%dSho%{l\qa?%fn%?% eﬁsfn'e&]?ts oLk {yYP mé%&agg%eajfa&lalw@@%mqe%&% ah' rd

e presen I'nven I's a vertical I ona
Vi ew ShOwd@sgumm@uahbebemeéryb@clc@msese Qhame@@fmmfahmrmbéthv@nf andt h
enbodi mrent of the present invention; Fig. 5is a vertical cross- secti onal
vi ew showi ng an oscillation-type conpressor in accordance with a fifth
enbodi ment of the present invention; %géﬁig. 6 is a vertica
cross-sectional view show ng an osci? QAtion-type conpressor in accordance
with a sixth enbodi nent of the present invention;, Fig. 7 is a vertical
cross-sectional view show ng an oscillation-type conpressor in accordance
with a seventh enbodi ment of the present invention;, Fig. 8 is a vertical
cross-sectional view showi ng an oscillation-type 20 ~ conpressor in
accordance wth an elghth enbodlnent of the present |nvent|on F|g 'y |s a



Fig. 10 is a vertical cross-sectional view show ng an operated condition of
the oscillation-type conpressor in accordance with the ni ?Feﬁﬁﬂgf}ﬁid@ﬁm of
25 the present invention; Fig. 11 is a vertical cross-sectional View

showi ng an arrangenent of an oscillation-type conpressor in accordance with
atenth ' i i: 00 11, Fl i h i.n

char act iy ey e ool BEIRIaRTor cBHBRRE e fbssufes Of MeliARpRe )

t he tentlchembmisent of the present invention; Fig. 13 is a vertical
Cross-secti on?g, vi ew show ng% an .gscillation-type Pa 27 February 2002

e 9
conpressor i nlhcRiedenabee halp Srltang means lérm@&ﬂd%gor&hiftmg Hraestatar of

osci 1| ot PR P ot BedIod Pl aBe, PORPret Bt RO aPRen sy e

pr esgnt h@mgm is5st5b9ed.15 is a vertical cross-sectional view show ng an
oscillati On_tﬁé conpressor in accordance with a thirteenth enbodi nent of
the present i thergroreriagothe pbjest difaeapraseatiinyeninon| isdor feduserthei t - of

Bt R e N R T
Cross- 5e‘él‘iépﬂﬂé‘ém\éh?‘@e%é”@&,”ﬂue@@bf%thirﬁhgg{‘hﬁ%ﬂ& P&‘B?fa?l%éofreggeﬁt?? ghgance

with a fourteenth enbodi nent of the pres vention; Fig.
verti cal realozingsebiglopawericomptesadong an oscillation-type 15 conpressor in

accprdance w th fifteenth.enbodi nent. of the present ipventiop; Fig. 19 is
B Ts e S KT bTErof RS STESe nyemam Fe Fovidh &t disnlnserch
. ; £ ) ) _
Covent T ofeteglofRAAIAERNMICU UGBEOh hAEE) herbBe trOb it (i ScBiaesTh
osci | | at thenieasarement of sloe piston gosdtidnann eheivitimtysoktleetiphdeathedntant  of

the present invention; Fig..21 is a view showng an elastic nenber,. used in
the oscillati qtilséO@a)%r%fsé@rpliqseawb\fed&MI & Arovidedheruerat ofibedi ment

of the pmle%%ljtn gﬁ?&%g@%g‘@%@g@;ﬁyﬁ”\éﬁ&ﬂ cal cross-sectional view

showi ng an oscrlTati I'n accordance with a seventeenth
enbpfli ment of Aduahpr ebfout of the présent iavehttdg is &3 provlevidiet ¢ssling power
cross-sectional vjew.,showi ng an oscillation-type 30 conpressor 1n .

accor dan&®@i detezioratigst deatte e gmalent 2ss ldakageetom theyeammAssiPAge 10
27 Febr ugbém%%m DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Pref erred

enbodi ne of "the present invention will be explained in nore detail wth

reference to Wiothkt astijed: dfamensesendeinivien@lonPad t6 RIdRicdertY efideyldske same
reference nuneral s throughout the drawings. 5 First Enbodinment Fig. 1is a

verti cal berween sdiet cyhadeyiand shewpisgorn therwbly amipsavingdhe oapmpsessori n
ac danc&%with a first enbodi mrent of the present invention. The

0s | at F gﬂ}ﬁ@' conpressor conprises a tightly closed casing 1

In order to accomplish the above and other related objects, one aspect of

the present invention provides an oscillation-type compressor comprising a

block and a piston, a motor including a stator and a mover, a movable element
including the mover and the piston, a stationary element including the block

25 and the stator, an elastic element having a portion fixed to the movable element
and another portion fixed to the stationary element, a cylinder accommodating

the piston so as to allow the piston reciprocating in an axial direction, a
displacement detector connected to the piston in the axial direction for
detecting a position near a top dead center of the piston, top dead center

30 position detecting means for obtaining the top dead center position of the

piston based on a signal obtained from the displacement detector,
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having an inside space 1 a for storing coolant gas and a main body 2. A
notor 10 3 includes a stator 3a and a nover 3b. The nover ??ebﬁm j¥®p to a
piton 5. The main body 2 is roughly constituted by a nova% e elenment 12 and
a stationary elenent 13. The novable elenment 12 includes the nover 3b of

e SleuisA S BRIt A e melliS F et e s LB I DI VIRR. G e o
el asti calnwto'ifymEb%r@mp?é%ﬁlm@%@%hﬁﬂgﬁg H&véh@%e l%gja\mh fothelotdoht 'y

t
cl osed casin ubrica ail 11 is stored in th wer portion of the

1
tightly (blaégfgQnﬁépthignam%HMStDpcde@Idecmmcr positioprdetesting mheans andthef
el astic nenber, Oﬁiﬁﬁﬁ ked or nmultilayered in an axial direction and spaced
via int eF\‘}é‘}ﬁ‘WzY _ & Efctflc Bgépeg%%cers 8d and an radially inner spacers 8e.
An igner cylindihgRl Roaer 3 tihfe éﬂes@%?'in%ﬁghgfx%'v‘?ﬂ@smap%éﬁllfag%:ﬁgt g the

piston 5. An outer cylindrical edge 8c of astic el enment I xed to

t he bl ockofmprebsorgdmpdising adriock emded psiton, elrrotortinglwdioges atatvehyd auppor t
the piston 5 so as ta% be . sl i dabl nd rgci rocate .in the axial direction.
The oyl i ARRYCL SAPYARS SISTSHI Snelepag dhe vBPYEHaPbeaPSiRRr S U ENanber
O 2y eneXlemETRICERSinaNBRANER A A sLA16r AhOVRCHEMELRRANAPRL hiidrARnl YPe
conpressor W e explarned. First, alternating current o power

sour ce i $ixedl to iheemoaabid iedemand @t photkkert pottien sfiredrio3ehe Atatorati c
field genfﬁrated by the stator 3a attracts the nover 3b fixed to the piston
5 bHded 6HEMRBLpR i HEIPIE BECOHmFMRAIENG dNEapiSton e Asat clloggethe BesteBver 3b

the moverccinraift i dh SkI it Blion 2Rel ARl eebich ARRHEY RERETPT,
novenent nidvdble epémeanand theetatigndigosietdent a? 4 faehallinwaedportioglaithi

force therein. When the elastic force stored in the elastic elenent 8 is
suf fi ci eR@IPECE He e stdor phehemPT3b i s pushed back to the original

Phe bxiai o ATGiBEP SBREL b (A8 SlestRt Inpfich piEVRIGT AhrascilguRasbee ° "
| nerpducedigtessar damppishRsHsloskamees pfaon! a merriindRIdiRgassidiondit bhen

enters the conpression chanber 9 of the cylinder via an’intake val ve (not
shown) dipeied movabée el¢madeintleding thatmmoreenhndtthgapiston,rodtasexhary t he

conpr essi pn_chanber ,.9 i res by .t he piston whi reci procates in
Che abovELREU AEDiiRg (e DTk 3R dhe StisbeautuesBh cliCabiab fie R aRFAPE s

hi gh- pr esgudess hﬁ%bvﬁ%h@felé@%n?Hdd"%gtﬂheragoﬁidﬁ FiRed %h?dés%ta\tﬁidé‘?g( not
shown), and then exits the cylinder head 7 to the cooling system Actording
to the felaneryhaditattonal ditectigh iresteictihg meichaapmlfominmtigetheytotatien head

b 90yt aB8iiebfin s GmERe Aot e &R athéh R Sitele siredlion §Edelok 16a
s oo SO AAIh NE RO 005845 AR, he pgRALTHCappArph gy 160
meshes wiirectibe, andhk d@smic pessoragenesitingimechanesri -paodiqachonrat headtani sm
Thus, t hgne of the piston and the cylinder.
Furthermore, another object of the present invention is to provide an
25 oscillation-type compressor capable of sufficiently supporting the movable
element in the radial direction at a portion other than the slide portion between
the piston and the cylinder even when the piston is positioned near the top dead
center or the bottom dead center and therefore the elastic element cannot
sufficiently support the movable element in the radial direction due to reduced
30 rigidity.
Another object of the present invention is to provide an oscillation-tvpe
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first enbodi ment provides the shifting device 16 for flexibly shifting the
piston 20 5 in the axial direction with respect to the blgﬂg grua%f tion
of the oscillation-type conpressor in accordance with the et odi nent
wi |l be explained hereinafter. During a conpressing operation of the

appl i od_ EomeShErGo e Bt Aey g hk BISER ke BRI kR |
thi s cas@ead de thopxghearanee wifer! the MbGABIR clefRNt Emnaﬁﬁgztﬂeﬂ?i@t@mﬁfﬂspn to
reduction of the piston stroke. However, according to the fitrst enbodi nent,

t he shi f towgrdieihiec opgpreanioghidhamber «ue idethel inswéfidientie pressprizatioan
chanber 9 so _as to reduce the vol une of e conpressi on chanmber 9. .thereby
cancel i n&c%rrf%“pﬁtercg%tseiﬂ a?téb\{l&? %@F%’rﬂ’c‘%{ Q}W%ngﬁqsépﬁofﬁ‘éh?% ChRRiCce at
a coqnst anlr peah atﬁ'i@ig’lo@e.' expansion loss is reduced and efficiency call be
mai nt ai ned Page 12 7 February 2002 adequately. Furthernore, when an

i ncreased cooAmmhpoebject oftheprese! imvention éakeprorate ageosdillatiphityget o t he

notor 3 so as to incr e the stroke qQf the pistopn 5. In this case, the top
cl ear anc@OHH%?Pé%%re@Ha@Set Q%tPf@VFHBPSa THOY&lRlE epem%t gI%fpoﬁX%e%!Vq}He

Fi Tt enSharRERvAy oM I Eopfah B EhattRn if o IIRKRR xRty Aoz, 7 - o

t he conpopesdtinp choaditesn? so as to increase the volune of the conpression
chanber 9, thereby canceling.the reduced top clearance and preventi g% t he
pi stbn 5 fromzerfsidomsoamaplishecabovedend pear related objecissene BEREGE I3V e,

the firs i -QVi . sci l-{iat:lon-typ S | sing
the t1 gt PRASETIRLeBIRY AERINRT aR Rl AL B by R BPRR BT ElraPRRRE o1 e
gas, thetipheoigkchsadceasimgatesision ahe 4 ighinder cd@petmoaitdd iﬁdhtehﬁ%ml%/or 3
including thé stator 3a and the nover 3B, the piston 5 connected to the
nover 3bClsedheasig.od mBotarachediag & séatofemd aznprer,wistglanayneleaients 3b
of the mptor .3 and the pist 5,..1.he ationary. ele t 13 includi t he
ctator sHQpaigit ol 38R ssPE ol vl hiEr A SRR el R,
porf3 on fHegidtdrPandhe AR ©f¢he ARstbr loh eladiiarfiment Wihgod"pétti@ijﬁk@dt he
stationary elenent 8, the cylinder 4 shiftable in the axial  direction with
respect tchthepnovkbl, elament hadsmothempordion Gxed 6o the stehioharnglarnentcgndnder 4
in the axial directjion. 20 Wth this arran nt,, it becone ssible to
i m 208 CHBPPHREF BT et rnaostag yiF whae R hmie e i Bl eRefon

st roke. : K ; it Gy LS.
Second . Do P e A L e SR lpe Rehes
osci | | at cemterype 2~ conpressor in accordance with a second enbodi nent of

th resent invention. In Fi 2, the cylinder 4 is, put between two stopper
or dBcti ons 1AROIREE 2BoGh Bh A dTeSTiIVGIIEN PPYIES o GXTBHORITPE S0
that the (o :sShi,fta kN axi, al. di o i L% to
the. bl ocfo AT Fol e R e g 4 HELAn A B e o
and 17b. adeemhsodatpdaastheeighdpintoseBoadidg, amiol@bindlodimeylaistatorend ght | y

Cyl | ndor TPVEACA EHECEATY SUERCRLG K mgg R ks Ak Beragr o theaPoRYlr uar y
2002 a movable element including the piston and the mover of the motor, an elastic
25 element having a portion fixed to the movable element and another portion
fixed to the stationary element, and a position changing mechanism associated
with the movable element for changing an axial position of the movable

element.

It is preferable that this oscillation-type compressor further comprises a
30 stopper for limiting an axial shift amount of the movable element changed by

the position changing mechanism.
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t he outside via back-pressure pipes 19a and 19b, respectively. An intake
pi pe 20 directly extends fromthe cylinder head 7 to the | he
tightly closed casing 1. A pressure control nmechanism 21 ?zkgkégaggﬁh

bet ween the back-pressure 5 chanbers 19a, 19b and i ntake and exhaust pipes

Cotal of T ”Z o BRIEEDESCRETION IO THE DRAMIBGS Connecti ‘néles )
[ 21 . '

Vel ves 21 a anda08vEring B BRI SRR a3 AR gt B WP ESPA G

from an ¢xhentsén Wiblebddbrhe o ppsaeat €roifl theToliowival dasildl deserigtidh d,
respectively. A pressure pipe 21 1 connects the pressure control valves 2la

and 21c tohichds babr-readds woajpigtion sath theaesmmpanyingedrayingsnirestschhe
presgure control valves 21b and 21d to the back-pressure pip: a%Qb.
Qperation of (e dels A LETBATIGRES Sanional i R 28, BsGiTlationty pes
second egpaehrEBSdr M Adcdi@aRehditR adriRe cohbGdingént IhthePPRIZHE Bneaitis P!

mechani sm 21 i ntroduces the | ow pressure gas fromthe 1 ntake pipe 20 and
t he hi gh presduge2gissafventidahecressraastiopalpwiend shodviry ansoscillaéiopr tgeur es
of the introduced .glases 5%@,5 he.@;essure cg%rd[ol val Eﬁ 21 a, 21 b, .21 c an
d 21 d t GOPIIERRY HACCREHARCHWEdsa Recange 1?%9?1;‘/0% Q PIFENLIRVENDINy ange
fromthe origimal 2hjg r ) i gthal S he adj.ust ed
gases are suphiBed o s apaapss sEBoRAl QIR QMR SRCHEGateg B T
anmbl@nt gompresyer it accordanbe ghith arthimcembodimens of nhe poesentiimveationg ed. 1 n
such a case, %ge pressure control valve éic,is | osed whil e ﬁ he, pressure

control val ve28 4 ISsacpdhicdl Crasssseerna¥ieBrwing aRaptiation-{ypers
hel d at ilLe, C r.al : 1d is
opened aﬁﬁmgg%ﬁ?%‘?‘e’ kcg%rgclﬁ %V%\?gamljtg f %@?@@f@@%’%ﬁqgﬁﬁ&ge Bk ﬁfé@épﬁr{gos%’ur e of
the back- presglge Scisagbesrtit8b dresd-secttaseldview ahvvaing anedscillacionytyipeder 4,
which is integral with the cylinder_head 7, shifts in the axial direction
toward t BEMPIEpYYT INMRGiOsEane With afifth gsnbedunenteettheeprassat aneentierineen

thel b oton & Fir BaBod o Tich b 38 sdBnd vl u5%g HHCosGBaBeRR e
shift nogefitesdr inngccotihneeiwith aHeyembddiment ©f ¢he §etdiit igveafiance can

be canceled b ,apgl ying an increased voltage to the notor 3 so as to
i ncrease the }éilgi niSsé reRéicaliioness-seeieralovie vé ribesy ign 81 neskaHationplypsi bl e

intain th | | ue. di ngly, i
becones. POSHIEROTID SGoRIEaH 1y eRiaEa iRy R EPRsrat Brensidn:,
response to aphbgR BNRIRIHical lerbSIBEHASNE1eV R Idhhyiiniae afi O diNlatiBAY/HeCcan be

sufficiently obrtained even in such a high |oad condi ion. Thus, efficient
cord) essoomypessariinraccardanecergithianezighth ambodimené ohithé presend invénigpon;

condi tions of‘],:t he, .cool i neg} deyice w t(ﬂg(igjt usin ddi ti onal dege ting and
control 10 de il%'e(s".lsl\%x“f_, t'\?ﬂtﬁr???és% gy v Vﬁg L Eaflir @86t aﬁBW R
decr ease@oﬁﬁﬁ%%ﬁg@%r?ém%ﬁ%tﬁ ﬁ%inﬂf‘eﬁ%ﬂi?e@ﬁ%ﬁth& cRESSRIVRLORRL I Ol

valve 21 a I's e pressure contr valve Z1c I's opened. Thus,
t he pressure figtHheibavkpiedsuoss-sbetidreal Vide sowmyg easpdratedacdriditionevel .
15 Meanwhi.le, th ressure control valve 21b is. ned. and the pressyre
contr ol OBF%sz%ﬁaﬁ@n-ctwagé?@.mm@é%?r k‘h%cc}%éﬁnﬁiﬁ' 8’%&8 %W%Q?b(l%‘%qré eld at
a reduce 2&%,% -level. The integral unit of the cylinder 4 and the
cylﬁderﬁhéeg#sghg i trgtl(%rﬁ, the axial direction toward the other stopper

proj ection 17Figlukl iva aertévarcyoss-peeticndleviembshawieg hatareamgdment of an

back- pressure chanbers 18a and 20 18b. I n thi.g case, the t cl ear.ance of
Che. pi st BRCIIGAGEY Beéc SOMPISEERN HRAEEOIATIS HALTS Al ot hnfBReAImERE O dhe

cyli nderp?‘es&‘ﬁ?wgﬁtaoﬁ;he decreased top clearance can be cancel ed by

appl yi ngta”'decreased Vol tage to the notor 3 so as to decrease the piston
stroke. Thus, Fige 19edongd empddishentinpakRsrdctenistiéed Wfet?d dsriltatiohaypet he
top, clearance at the constant value. Accordingly, it becones possible to
aut3irat i 6QMIPFesRes B A660Tdancst Wokehefenthee HPOHIRCIHOF EXHBFESENE HIVENLIRY;

eal i zed i n abbbr darbe WelR B BabiERRba bR PR R RSB NRARE 88 o

W t hout using additional detecting and control devices. 30 As descri bed
above, the second enbodi nent of prespgé gnvention provides the
oscill ation-type conpressor conprisin 6fhe tightly closed casi ng Page 15



27 February 2002 1 having the inside space la for storing coolant gas, the
bl ock 6 accommobdated in the tightly closed casing 1, the Q?E%Bnéw% di ng
the stator 3a and the nover 3b, the piston 5 connected to € mover of

the notor 3, the novable elenent 12 including the nover 3b of the notor 3

the ot ok 3 ERkaSonto Bkt & 2h Sef Ee bt AR BRLRL "8 2B PlesE 6
fixed toijhkentteabl e el enent 12 and another portion 8c fixed to the

stationary element 13, the cylinder 4 shiftable with respect the block 6,
the cylinder Hegd 1A iS5 aeertical keossyseaitunalaviepaskopringsar escilbatiner-tykBa and
18b fornmed in the cool ant, gas space 1 and ai.rtight 10 partitioned by an
nteqral GBS urpraeieexdt s nuekih SR & merae the drabaHdnksRaRer
heads7, and alpigeas jopadichierdackedticind Witw §88RANE APBscifhidEls hel d
at a Iom1pressu?§ Igbel an& ano{_er one o ﬁhe Eack-p essé?%ﬂgﬁgﬂgt s 18a,
18b bei ngomepresaor anhiaghopdarsumeth ev ethirtéénth tdmbodimengefethe presericones
possible.to realize a practical cooling device, such as a refrigerator

whi ch i s 1B¥CRUB8HI e of autommtically increasing the stroke of the piston in
response to a #ji,9h garhj i SWRS : L A can be
sufficiently giggé?rqglgtﬂeggrgrlﬁ%ﬂ% e h|%%hr!‘%lggﬁg%tﬁgi%ﬁ%ﬁfaB%BEQII%t%gl\A@;fpeabI e
of aut omaionepidsyor eduaccurdahee swithk ehofthimeethstnbddintess pohske tpresent
decreased anbi.ent air tenperature. Thus, efficient conpressor operation can
be fEali ZBYERHODD accordance with the driving conditions of the cooling
devi ce W t houtg:ysiihg;addqjti: t i Vi AT gh the
second enbodi r?elgt 1(?19 lst%g)eté{rlgggh{&:%n%&mq}%%éﬂlggﬁ?@ésevzﬁ%%gl %?@Z@ﬁ@é’ @gjtlét r ol
nmechani swozdpkeh iaoatc@ldantchewitiess doasteentli nbadineas B ehe hnebedts 18a
and 18b. However, in is needless to say that simlar 25 effects can be

obt ai ned 1BV@R{1QRken t he pressure control nechanism 21 is replaced by any

ot her conparaly.e RKessur, t device. ' | ent Ehd.. 3 s a
vertical cr ors?—lge@tSi ( n%lv%ﬁg&_ éﬁdos\fn %&@%‘%QW%@%& gﬁg{eg’%@%l@s@ﬁ n
accdf daneemprielsdr tin ndcerdaioanithoh fitedntBseMbddinfdiiti of. tHO pesahown in
Fig. 3, an elastic nmenber 22 resiliently holds or supports the integral

unit of thecriydNnder 4 and the cylinder head 7 midway between two Page 16

osci 1ot on- (436 o ioh peby Ry ShiRATe 22 et dhedtschfions 11 ve

expl ai ne‘iﬁqﬁ@'&:@ 5§6r id"ﬁ@ébl‘éiah%égﬁitHQth?ﬁeéﬁthS%%%@'im&P@fitﬁé éﬁr@sérﬁe

not or 3, e piston 5 5 may collide with e cylinder head 7. Accordingly,
duri ng aisvemtiemp operation of the conpressor, the voltage applied to the
not 3 is gradually. increased to avoid the.colljision of the,pi.ston 5. 1In
Thi D case: PhelgopDlisch aruee s esrong) ‘dF BtioviPa e, esguBliphtve
signific af b} i hyibihe, pe; i 43 m
each  heopIZsRar R abbORIAL! byilii DRIV ERNMIAIRN BF Hen gt
enbodi remiverftidme present invention, the elastic nenber 22 resiliently

hol ds or supports.the cylinder 4 at asition closer to the top dead
Contor of ¢ h FB<? bib & R TTONEneLBS 88 FIP Vet 3eadn thnascilGHBH-GRen ¢ he
conpr ess r r [ r i on,
the top gpgg?gg%gyggn%%%ﬁggpé a|h§dt§§ %?&?ggrﬁéﬁﬂegpﬁgéﬁg(FB§RE§H§$§§tic
mender 2xmvéubsequently, the pressure of the conpressed air increases and
t he piston stroke increases responsively. The cylinder 4 is,ﬁradually
pushed t owar d Fifie2dt Sph&eTided) SASSeClPA2hY 18 WeSRANHIS 48 Q1 1118HEB; TYRRI | e

t he el ast.i : Iyl r [ S rit ' SO as
o mai nt SO RSN ol 25 R banan el £ SRR YRPEL RS o P MGt 20
condi ti ofgv@itiddeargyst em can qui ckly reach the predeterm ned optinmum

val ues, realizing efficient conpressor, operation. \Wen the Q%ngressor IS
oper at ed st ablyg. 2ReiScy Merded]l arassysessional aiew: SHRVHE ali 93C1HAEORIYPSN 5.

. the el i . ' : '
hebac) FPRTERSEH F IR e Pl B R R TRRRT g $RBRER"  RE
fluct uat i@reriofi.he top cl earance of the piston 5 caused by the

co-oscillation between the piton ~ and the cylinder 4, preventing the
cooling power fromdeteriorating. Furthernore, the third enbodi nent can
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stabilize the position of the cylinder 4 and suppress the vibration and

noi se. 30 As descri bed above, according to the third enbodi
present invention, the oscillation-type conpressor conpri gZﬁBL“ea?L?%&s%ei C

menber 22 Page 17 27 February 2002 having one end connected to the

connect ed 1 o VRS GRIPIIQN FcHE RREGRRREN ENROBIMENIS ot omes
O Nt he SHABrGTE b OREh R I O TRERIRR Rill G e Ffhetiahy'®

even in the start-u peration wheré pistonTs

strokes, mderddgilrerh irgferened fo theedttacheiapdrassaps ofpRhaicaPpartEaré deforide, 1t
becones possible to stabilize the cylinder F05|tion during an ordinary
oper at i oRY WSSRIRS FpfEFeRCanumesalsdbsougheet theedmwingser position is

contgoll ed by a gas pressure i | e, Thus, .vibration and noi se can be
supp$ essed effectively. 10 Foumrg£@£? HRenE; g. 4 is a vertical
Cross-secti Onfﬂig.\/'lei/g ahewtied] aRo9SSELtiGhAIOPIdW R

ﬁﬁ38§c'llﬁt'%ﬁct‘r°¥'g‘éance
with a fourth enbodi ment of the present invention. |Im Fig. A} a1 sensor 23,
det ect i ngotiprepssy ini agcasflanbe wiikls adinrss embodinxent afotherprelsentknv&ntinot her

24, d ting.,tfh iti f th i nd 4. fi d, 15 t h
bl ook 6. A corliifoP QARG s SOpuSesHY ShbiRIiseph dtaliby FPEA CASBodi t i on
det ect nﬂa%ﬁ{g;%%%gg%ggcaﬁa i%@‘it&ﬁﬂgrd?Jo?aﬂth%dd%ﬁ&%%ﬁirFBBEigoi. Agh¥ey 21a,

21b, 21c an ration of the oscillati®on-type conpressor in
acchd danBanaludestehstay Jaoand l raower Bbrehewnbieb8beas fixechenlalpetan faTher .

When t he st.rqke, of .pi ston. 5 increas in response to changed operating

pr essur e RHRAA% §€69Ugﬁb’ E%ﬂﬁﬂté’é‘%‘gf’y Eiﬁpvrﬁ%g?é @e%Qgﬂqd?&EatWrﬁWt he
cyl i nder f@ﬁ%? I ' ' t he
pressur eecon rto][3'rr1;(l: ginclﬁlsamgl%rgé&gdf%nmélﬁgeésl%%\gﬁg{eggﬁ)%n@ tB e{%ééldti on
det ect i nth@pistonsurkhe stativhazy cldfeat $Baactudesl 4 gylihder gy éss sragocdatofol

val ve 21c is closed, while thg ﬁ,ressur,e contro| valve 21a is opened. Thus,

t he backily é8eiwred @nghBdrloesadi d hgemaintbady Swispelastigatly SipRpOoTtad HynAi | e,

o 1 oot R bRng Thi ey b en) i AR EEBUT ol B LR AR ot Pl e
hi gh pressstoged ¢ ehe 1dRer F@l‘ﬁ‘@ﬁ&if_th@ittgmly theedydasigerl. 4 and the cylinder
head 7 shifts in the axial direction toward the_ stopper projection 17a Page

18 27 Febr udvyelaono elpraentd goptprasasracpiurahiiyapicelapde meembereda sekkpdessur e

nor easeS i B el in g 41T AR ERn At SOReE PO cigh RNl Olher
preventi Beaddis S §hgrh_lgﬁrefdiﬁny0iﬂhb¥ @Fﬁ@er‘é’! g Aﬁ%ﬂéh%gﬁhd‘{fﬁa‘}’%dg@%b of

el i m nating noi se. e stroke o e piston 5 decréases in response to
t he(bper aacnglastiesdement Sndifixashto tie pistor Snpyresutar.cylndmea adgselc ofie

oscil I atj,on center of e pist shifts,.in a direction opposed to the
conpr esshl?nelt?ﬁgﬁt%?m_@n% gslsgt“?eecgpﬂ ﬁ?e B!rPeCkpéjston 5 cannot reach the top dead
center due toThRey$fHder Unthdiheld18st28 Elemétit ®Booperatively support the piston

5 s0 as to be slidable and reciprocate in the axial direction. The cylinder 4 and

the piston 5 cooperatively define a compression chamber 9.

Next, compression mechanism of the above-described oscillation-type

[\
wn

compressor will be explained. First, alternating current of an AC power source
is half-wave rectified and supplied to the stator 3a. A magnetic field generated
by the stator 3a attracts the mover 3b fixed to the piston 5 based on the
principle of magnetic variable resistance. When the mover 3b shifts in the axial
30 direction, the elastic element 8 disposed between the mover 3b and the block

6 resiliently deforms in response to the shift movement of the piston 3, storing
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center. 10 The position detecting sensors 23 and 24 continuously nDnltor
the positions of the piston 5 and the cylinder 4, resDeCtb?%@ﬁn@
i ncreased top clearance is detected based on the signals o e p05|t|on

detecting sensors 23 and 24, the controller 26 closes the pressure control

valve 21 .3 @l’ﬁgtl }%g %%E’l?(g%oé]glgt?(l: f&f@!ehﬁoﬁéﬁlﬁ ehd i & ement 8

back- pressure c a‘dat an i NCT éase fessurelevel.

Meanwhi | ds ShfﬁCl@ﬁﬂyrlﬁbf&fSe@&mmOS’ef B® 1@@.&%@660% e yAb¥eal3Idyi€08.
cl oses the pressure control valve 21d. Thus, the back-presSure chanber 18b

i s hel d dtortineevuedspatition pi ébsi‘uICé’CIEE\I@CIPIQTﬁ@teiSnth@gpaStOUnﬁtmoﬁhc rexial
cyllnderéﬁ acgd the cylinder head 7 shifts in the axial direction toward the
st opper Bfi ®on 20 ~ 17b due to a pressure inbal ance between the

backspressur e Charng r%%skﬁaa ap6liAgy stémt(mo‘@ sﬁ@%go%hﬁtmc%h%&@@%v@f the

pi ston 5 decreases i accordance W|th venmrent of the cylinder 4.
Thus, therpssutrencheosbei da @fsaaa}«lmd@rdmadﬂzaddvﬁhteh ¢etepe the tcompressidn nder

El ear anchafry hﬁtqfﬁ@%?qsyélr&%db‘f S(Eangﬁv@#al?é) Sae Ca S PR Spseoin Fhe
I ncrease C‘j’llgtdg? he@h ’F @BGPant as' gkﬂﬁu&ﬂ?@rtﬁésﬁmﬁ% WE(SIII %ﬂaﬁ?&r@el

realized escrlbe ove, to ourt di mrent of
pr esent mvxqmrlesmﬁ by llee psstohISawﬂmh rqqopr@mm:rr msdwabﬂvd—ﬂesmb@@n’uanmvent i on

[ 30 li nd det 24 f d h
ctalPonary el doEnEoBTERadGRDIEY ERTLICTHEn 6% A TIBNPIEAFUGHUADET 1D Blcomss
possi bl e 0 dﬁr OAD@@FV}Q an_8%hag& Yalve g&&@fc,hsgmg %(Ejl t}Pé??'eBc'th” pY th

e c ge

respect tO t ositron irrespecti (0] eratlng pressure

condi ti omyhntlbﬁlhebd 7mmtlm zm@bngtsgstem cI earance and realizing efficient
conpressor operation. Fur%her nor e, beconmes possible to prevent the
pi ston from cAAGardiRg wptthe st € G \P}ée\%( denet 1 HitegTalt wotkeths | s

above- dos¥PHEG BRI 7 AL A R o AP TR s iabafe Yotk B <

t he]pressytieén deivendy ARdifS devitet 16. sm@shifxmgt deviten GCEempries dagkd on
the position S|gnals of the piston 5 and the cylinder 4. However, it is

need| ess lba mayldedaon @.nnamllyeerxt@ndmg:&wfa@e obithe ﬁééhné@éﬁ Vihginion 16t

f eedback _cont,r.ol rfor okg; 0 iston ~
by chanarfg sihoRGe G AReREL] EiBbat TS SRRE R Bihobo s
si gnal s ofith Bige PAK Pa 8o Eﬁ@(!ota%r%‘fﬂthﬂ%dﬁad( afi igiR; JeRREhARNmM FTHus XheS @
vertical cross-sectional view showi ng an oscill'ation-type 15 conpressor in
accor danfiestdmhodirhent prosidesithessitiftong dawiqer ks fon flexibénshidting the piston
20 5 in the axial direction with respect to the block 6.
Operation of the oscillation-type compressor in accordance with the first
embodiment will be explained hereinafter.
During a compressing operation of the compressor, the cooling power
can be reduced by lowering the voltage applied to the motor 3 so as to reduce
25 the stroke of the piston 5.
In this case, the top clearance of the piston 5 may increase in proportion
to reduction of the piston stroke. However, according to the first embodiment,
the shifting device 16 can shift the cylinder 4 toward the compression chamber
9 so as to reduce the volume of the compression chamber 9, thereby canceling
30  the increased top clearance and maintain the top clearance at a constant value.

Thus, re-expansion loss is reduced and efficiency can be maintained
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In Fig. S, an auxiliary exhaust pipe 25, slidable in the axial direction,
is coupled with the exhaust pipe 10. Operation of the osci]ation-
conpressor in accordance with the fifth enbodi ment wl| béé?ééi “éﬁr}‘lgéé)f
herei nafter. 20 When the piston 5 reciprocates in the cylinder 4, the
conpr essga eﬂlgtre?}hes largely in the axial direction. The caused vibration,
transmt fedito the stati onary elenent 13 of the conpressor, largely
vibrates the @ufgiesinoePwhef doimeecisedrddmEpbivedes e Raded, drPiddiCasdt si de
of the tightly closed casing 1. However, according to the fifth enbodi nent
of the pvedeaet is apphed ¢ the meotes 3aiixas taincreaseatist stpoke of the pistonrd.da wi t h
t he exhaust pi 1Q and slidable in the axigl directipn sp a o0 absorb
caused vimsapbritipBiedigngpsictre St b i e epad S Rn OF shesanos 1o

t he exhaysthpi 2% mAGE] HB S Y) i | Py NSAA t he
reci%r ocati ng pl?iﬁsot gjn 57to ghe. e%%é%és%ﬂg?%éeﬂg%{d ?[Hg&%ﬁgg%ﬂ%gﬁ% tféﬂ?l?
reduce t fiestrapbodimert, she ebHtidg deppte 6 aam sHift theteuntdepidawng, fromestheby
preventi ng the reli aﬁi | i t}{ érom deteriorating due to t@ge damage of the
exhaust BPPPTERSIOPaGRABGET 2 BOFad IQaliFrons tie \RIumSs pddthen60BPIEREOR; f t h
enbodi ne f Fé’(ﬁﬂ ' [ L t Il i.Qn-
corrpressgpa@)gr%%lr’gia’stpﬁg th%a??éﬁ?‘%gﬂglrgggééggsaf)ng%ﬁ%vei %gatﬁgvlgﬁglﬁ%ethgpace 1

a for st pistog Schromaoollgding Wit thecoKifderdegiPdated in the tightly closed
t he

casjng 1, the nnéﬁ(},r ig)in | uding the statoy, 3a and {he nover 5 3b,

pi skn 5 conn cf eﬁtﬁi%égefﬁsbﬁ imsnd Pravidesdtheovsillationdypst 12

i ncludin - 0f i . ti ry

el mont  SaTERe S cegione g U PEAD dofEehaiia Bh8ihe the ik SbhCE Th

el astic fhesrefihgddvdaningasynke pdodk 6racBbnimydatedoint the tﬁfg)rqﬁ?lceoﬁ_cﬁa@sih%lz and
anot her ﬁ)ortl on 8c_fixed to the stati onar%q:el ement 13, "the cylinder fixed

to the bilpthe mot@ dincludingthestaton rangithe mpvescih, dhe wistonr 2spanectede

bl ock 6, |t i d 7 fi to th l,i nd .t il i i pe 25
v g olfe 05 At o T8¢ morol Sint ind Pl RRRL 2 inelfaBtE Ing Bl Prne
exhegist BhRSE e Afftof @ahﬂ?tﬁg%iﬁihdggg?gh@@vﬁht}]&?ar?tél@'ineﬁﬂdliiiﬁé‘ﬁldiH%QH@ of

the cylinder 4 and the cylinder . th thi's arrangenent, the exhaust
or i nt akstapirpia ehthesmidter BrandhibedXiogk 6 sheletastici elamend 8 haeimgd apgetion

o 1+ uaB8EL e BB R ShPhetl i AA S Ano ARt B By RSy
anplitud ressr it f “Xhus,
it beconBR ARy, Rhe ck%n?é?%%’l‘ﬁftﬁlﬂ% iéﬁﬁiﬂl?;b%éecilapc?itrégﬂiéﬁ%ﬁhE}@gé?(gr‘ihg%lﬁak

damaged. Even when tl] ylinder is shi , _becones po l e to prevent
t he exha6sandthée shifkiagpdpeiceridnfdrsndtidgrthgeylinzer vhin dmariadesoadtived fifth

e di mept. di scl oses the auxjliary exhaus ipe 25 shiftable in the axial
i 26t oW ith e, BhEnge et ab egetneRoPasy IhAs ToimTge W b Cledidnge

obt ai ned h i ' d j ' hpe 20.
St h i el Apbortate WA BRTbist n AR THO chifpre o SP b o

osci | | at alewetsypeeratepmatis bettenetiiciendsmsce with a si xth enmbodi nent of the

present invention. In Fig. 6, %he oag.léation-type conpressor conprises a
tightly closed casing 1 havi ngO8RON#<4i"aRO4pEE serving as a cool ant gas

space la, a ”Pi?g? ?qua %gr&cé‘PEsts%éd?ﬁuldﬁ‘?iﬂ@wasﬁb%ﬁg A7 AR IRYGpe 30 @
cylinder 122, pr ston 5,
25  compressor in accordance with a second embodiment of the present invention.
In Fig. 2, the cylinder 4 is put between two stopper projections 17a and
17b provided on an inner surface of the block 7 so that the cylinder 4 can
shiftable in the axial direction with respect to the block 7 in a limited range
restricted by the stopper projections 17a and 17b. Two back-pressure chambers
30 18a and 18b, formed in the tightly closed casing 1 and airtightly partitioned by

the integral unit of the cylinder 4 and the cylinder head 7, communicate with
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30 a yoke 106, a cylinder head 7, an intake chanber 7a, an exhaust chanber
7b, and an el astic elenent 108. The piston 5 has one end i ; bore
of the Page 21 27 February 2002 cylinder 122 and has thg?oﬁ:tghg}raa%'e%%bﬁel d
by the yoke 106 so as to reciprocate in the axial direction. A conpression

chanber i £ 4 i i > d At i nder

noad 7. ARCOMSer T ek BRSHL B B pnl R OB A o R BB
the cyli mdireetd ektémdefroautisd delinde hewal Y6 theobtdideof SheWphtlyldlesedi n
body 2 is roughly constituted by a novable elenent | 12 and & st'ationary

el ement 1caBIngHe novabl e el enent 112 includes the nover 3b of the notor 3
dth i st 5. Th tati | .12 i d th | i,nd 122, th
Stator an of thPTOTER LR TrehfURE Sbis dpeSiA PRRety e Vackpitsgi
suppgr t ecciinBersUSRE N9Hosh & RithRE ahﬂ@xh%h@ﬂﬁ?{)dds@(l Bgd oo NIbYe §é9§?§a¥el

casing 1. The elastic elenent 108 has one e fixed to the novab ément

112 and tthe pressurcecantioketchanide 28t coinpnisey selasakaf faRdprdssure caniroh oi |
11 i tored iR.the. ) i f the tightl | ' . t,
conpr ees VVRb ChameLh D¢ ¢RE ZsbucOhateinkalPes 21Ei 4T okt 5t biogn EaSor
ill b f i st | [ f ce.115 i
ha 1 - ey Pk 180 30/6F e rBLRE BEnG] [ Allles’s B G BIUEIeSPERERIS 1o

gener at edCoyn¢ding piiesr2 Baand ldcestehidromvar eShatstymiget K0 tdehppsdssard
based on the princi tic var.iable resistance. Wen the nover 3b

shi s | rpqu{éolaxawe%ljﬁé@pm? + FRSPECHYFI Y 21 BIRSSUIC DSPRIiZlp Ssmasts Wen t he
mover 3b @ggﬁ]r@eco\ﬁ?{iﬂ; r}ﬂa@,@eégfé 'ahﬁ!ﬁl'é;ytodﬁfel Y dbk-phesentb Pipe 193, %hme%k‘h{éhe

novement e pIs storing an e orce ereln. en

el astic fpige@ls}tconﬁdcﬂsrthe peesduas icontel entvds 208 and 24 fo techddkyprarsueased,
t he nover 3b igﬁkpushed back to the original position. Continuous repetition
of this d}}@ﬁel ci procates the piston 5 in the axial direction. In this

reci procative , 054 1:i f e.ni e t cyl i nder
nead 715 ref SRR RE RS Rg R aeCe Sl Pat BERREH ey SR H
pi stgn ~ deabhlieshbbdneaiwilitd edsiainebHerkinafteeferred to as a bottom dead
center. Cool ant gas of the coollng systemis first introduced into the

cool ant gas sphleepressure eorirel meehynismtdnizadnees the lowdprasenrd gasysanted
into the jntak hanb 7a,f d,in th | d . b tly, th
cool ant _dHE Bift 8185 20,800 JREEED! Bhestiesbab To0T, I ExBopstRGe 0 nd "
i ntake vaji@stsfRE pAdaurds OF Méiidaaddubed Baseyby meeprdigatt dontfHEvAI9RS 20k, gas

introduced”in the conpression Page 22 ~ 27 February 2002 chanber 9 is
conpr esséd hy2 thengi 21 ddopmidiuch adiustiedogasasshavingharbibeve geesnirbednraanner .

Thezﬁonprrgﬁgg ?rocncl)%g gtriggfgg'l l%rg]hepgr%sstuhr% tgéﬁé’i %?fgiﬁa r(r)b“(/a brf:?s%u?ef. ’lt“}?ee adjusted
gases are supplied into the back-pressure chambers 18a and 18b.

When the ambient air temperature is high, an increased cooling power
is required. In such a case, the pressure control valve 21c is closed while the
pressure control valve 21a is opened. Thus, the back-pressure chamber 18a is

25 held at a low pressure level.

Meanwhile, the pressure control valve 21d is opened and the pressure
control valve 21b is closed. Thus, the pressure of the back-pressure chamber
18b is increased to a high level. The cylinder 4, which is integral with the
cylinder head 7, shifts in the axial direction toward the stopper projection 17a

30 due to a pressure imbalance between the back-pressure chambers 18a and 18b.

In this case, the top clearance of the piston 5 increases in accordance
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cylinder head 7 via an exhaust valve (not shown) provided in the cylinder
head 5 7, and is then discharged to the cooling systemvi ébﬁi pi pe
10. Part of the elastic elenent 108 soaks in the Iubricat?gkggpﬁﬁq . The
el astic el ement 108 responsive to the reciprocating piston 5 punps up the

port 1 ons "0 it S chiSkenidf, RE VSV BRe 1 HruVGrEholbes eledstde for ce
derived tleiTaAc®tes B¢ Carideded dRcpoinesn ihbféa@@ﬂwcﬁhg@fb elamRR6r 9 sdnd the
back-surface of the piston 5 in addition to a spring force of the elastic

el ement 2680 mereasaihiepiarr sireke.ofhus ¢herseeamdBembodiment hakesanpossibler of
t he pi st ifts toward the Eagttom ead center in response to an

5.
i ncrease_ggﬁ??élil Q}Pet%_Sftopl"Fée%@ﬁlﬁF 4 GIPA €. The oscillation 15 anplitude
of tdie pi StO”A‘cdq%dir%&?ﬁ%’e@onﬁé& d)ﬁibl@toaad?bﬂfalﬁlcéﬁghitnbghgafétt%gho @nd the

yoke 106 cooperatively constitute a stationary e cyl'i nder
122 is coluplpestoni inhrespenbe doka h2gh ambieht débtempeatgreasoithagthevabbliof t he
bl ock 120 so as t&ere%.groc te in the axi,al direction. An egcl,ose space
123 is fBPW Gt ResHitinendli Phtined syenra ugh 818h dead conditipe bhus.on 5

is coupl ggﬂr 'efigs&gﬁ)rgé@dr%raﬁéﬂ c?a@&d%é ilrér']ﬂ?%ed’ gg%g{@réilﬂnggr\ﬁitMEg cfrWiHEd in

the cylinde as to'‘reciproca rection.

comuni cabhdhiqassige codding devied withditeusiypiaddétiod@2detbesngaadesishtrol
connected to the exhaust chanmber 7b and the other end connected to the
cl oEbd sPa¥eE23. A spring 125 interposes between the bl ock 120 and the 25

Wth'the si xt Netbod AL PR Uk sPhieRRat B i Ry e pib ERERL TR
cool ant  gaer¢9 Ry ss® dnistichRecade e OrecdBHTRSI v Al vE P1iantg I dC@RBEESSi NY
operation of the conpressor, is sent to the exhaust 30 chanber 7b and then

di schar gte peessvae ceantrolg velrst @hovisaoppredx Hhus: the pressuresof tthe baoke ti ne,

part of the pressurize ogl.ant _gas ..s introduced into the Page 23 27
Febr uar ypﬁ%ﬁgr%?ﬁggﬁ’§ @elsllﬁ‘gr?ﬂ%sattﬂea blﬁhﬁfﬁ]vl%i'ati on passage 124. The
cylinder 122 neegiwhslea th®bessties icvaerd] VIR @ 21beRSeiéhd dTRAH ARE Hrbgdusen the
cl osed space 123 and t he tightly closed casing 1. The cylinder "122 shifts

toward thentropvabed2tdns etosadd Twspshabaakipreasivedchaonber hlbrie hehdat ar ce

d by th 5 | nbal bal ith t i .of th
o Sl AT RS LR, BRE S RBLAISRT okl RSl B8 St ™
cl osed Sﬁé&&ﬂs%gftggﬁ&H@ﬁﬁﬁal:cﬁr&tfaingﬂ&%arheﬂﬁ%'oth@f‘é&%pptég‘ﬁr@ﬁé'ctiﬁﬂeﬁbl gesShifts

toward the top de center an the usual position adj usting the notor
power, tteaveversedgiressure enral &ssi netweleantherbakapraskera cpamdbarks ténard i s
maisibt ai n?g at the same 10 value. The top dead center position of the piston
5 fts Q/ay fromthe neutral position of the elastic elenent 108.

Accor dingly, 1 0enROLIQMHERdy IBLARCPUT HeOsRil 5" dedrBaldieiPREGSidaRice

direction with respect 'to neutral position o e elastic elenent 108.
As a resulith thbeshiiftstwovemeakeof nie eadasdand. tHewexbaushe adamraasanf tope

cool ant gas increases. Th ol ing power, incregseq. 15 Furthernore, the
Sixth enBSarate calhe caaceled by ap w%a@%m%%ﬁ@% t@ﬁﬁsrr@egqrrisgﬁ

conpar ed,; W | i.n i i : jjgh
pressur etdﬁ@{e&g%s%f\ﬁefgiéé’?@rﬁf }rtrog‘ébglkllssgﬁ %@?‘%‘# értnﬁg d@‘gﬁ%ﬂgg‘z@?&?‘ﬁ@%ﬁ@lg
ef fErti vy hmineducie top didwanst at oss cohsranhenbms.e, under a condition where

the cylinder receives_a high . .

Accordingly, it becomes possible to automatically decrease the stroke of
the piston in response to a low ambient air temperature. Thus, efficient
compressor operation can be realized in accordance with the driving conditions
of the cooling device without using additional detecting and control devices.

30 As described above, the second embodiment of present invention

provides the oscillation-type compressor comprising the tightly closed casing
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20 pressure at its entire back surface, it is inpossible to supply

| ow- pressure lubrication oil fromthe bottomof the tightl i ng
to a high-pressure slide portion. However, according to tI%Z FS%ILWZG@ZS
enbodi ment, the high-pressure portionis limted to a smaller space. Thus,

Soaked | rt ORuTHE BeiinSRE sRAcRIAER siBild Bl BAS Bt b Bk L Ee G ARy e
pi st on arig thbeighokecloded d§§i¢1ﬁi hatle ahone.3 intdudingt theetdred i3aBiHd Bie MbSer

present invention provides the oscillati on-t%pe conpressor conprising the
bl ock | 23taribe pHEOp ISt ted to Hhaaved 3brof the mptant3,ythe meeebleademgnt, t he

3 l. udi h o] h b | 112
el v ngt s EHEng 8s R Var A 08 DectiO S hnd el PRE S e Safitnant
i ncl gdi n%léﬂﬁnbllqcmcl@@irg;ﬂué Satst 34 oF tﬁémgflﬁ' SZ?hﬁﬁtthé KberanttheQadiayvi ng a

portion fixed to the novable el enent Page 2 7 February 2002 112 and
anot her demicoh8fliaveng taetprrtionalt fixedytocthermaoyvab ki elemhentcl? andeanather

dating t i .hat th [ i hiftable.j he .gxi al

i recti oo Bo1 T b0 188 Balingernetrbent i the GIBer 2ombeals Fath
the bl ocre i thabiBEk®, (b ERHhUeR Jalh IREIRDARE LV IRRER & hckopIREu e 0"
exhaust charieers7b8arahdtliBhc fiexmed inhéhe Woohaker ga2 Zpagnd] 4 e aimiglitbat i on
pasiage_ 124 ,c.onng%ihng,the cLosed sggﬁe 12?1 and the eghau t chanber 7b.
W t kUt hi PaztiigRgemshen integratBREsngHENg) at least ore ehdke cbindes doandiheke by

i t e [ i t i th
nor eased Aokt HEATT AR leds RN CRr R AR ERRERE:: [RACPAFRShg 0 17

hi gh and hel@aeh tow prossuredev ¢lethdcardthegopewéthe babdlk-Presstireehatitrers @8hi ng
power can he increased. Furthernore, this arrangenent can reduce an area

cont act i Ag twWPEMENgHpREasigh gressuseriayeld Wit thisarsanggmeat,t hdaspmerier

Nifts i _ L . '
of the cyltoNage oFeelt A pRkiteP SEOTHERIATEE it nt ARk ffpBagici ld ace
Fur { Her neapabis 6 hdtdtatieallhi isicasdsing ehe Rtrokehef kh@pﬁﬁéhii‘h”re@gbn?;é gped in
the I ower part of the tightly closed casing can be punped up by the

novenent haghtarebianiadir deaiparatitre sthikat theecoobrgqawen canl be snibieieadlyi | y
lied the slid ‘ it h,red .slide_| Lim d

vonr . 50 Ok3aigRd el MRCALED hiad ket BENES i WS ertiet a fRBMBRS | <

di sposed r@@ﬁ&ﬂ??tlﬁé‘%t@ké Bﬁﬁt{heagﬂstéﬁeinbh@éﬁ‘ondéow\ée'dec:téasie_ﬁ ARAAEES QI O say

that the sim|l effects wi be obtained when the spring is replaced by a

conpar abltemplezatame., ey affigientgrmemprespabl eperfatpanmecart i hg acalezast i on

for for varying th | i,nder posit.j.on in response tp the changed pressure
of fhe oactianteifh Be orte RONiiPRaat HEETdiTe shvireaBod Usiieto! o

| oad in JIC & Wi o sure of the conpression chanber 9
during o%ggg'?g@%e&t%?ggv%ﬁ gmgfgggfc?}gy shift the cylinder 122 wi dely,

reduci ng t he \Altoeglvthe becauhpmbosiment bé tive preseat inventbmt disoloeesdheent er
and 30 deterioratin {he Qchool.i ng ovxgr.. Therefor% it is pref eéabtl?e t hat
the cr osOTSEEPBIOL FReCHIsR 2008 I¢h FOnsrala thECPEERIEY B JBF 136k ¢ hat
of the P r C ian: r B9, to
suppr essﬁﬁ%@ﬁi%@%ﬁ%ﬁn@%n@g@yﬂw er dgr?ﬁ%g%gﬁ};ésgtgt%{ag HI{’atQ s‘i’ﬂgﬁFar

pr eR®r ablegfdots wad bbeotspined) eV2h waennthe pressyee squritngl ceediandsmn?l Sevent h

Enmbodiment 5 Fig. 7 is a vertical cross-sectional  view showi ng an

osci | | at ir@mlatcysgvyC@wbp@@%roqzom@aa%tbl&msﬁwevﬁqw@ deXiefit h ermbodi ment of the
present invention. In Fig. 7, a i 126 extends fromthe cl osed
space 123 to the cooling systemqﬂﬁggc%?‘égg%%(’g&ée the conpressor. The seventh
enbodi nent corﬁiﬂgi Sels hheereadusbspopetidrdl vievadthowiony hn ddillhdoartypegement
of the sixth enbodi nent. According to the seventh enbodi nent, the exhaust
chanber TOMRPIEASEN Tateeprdange twish aodiichgmbpsiisenyof thePresgyaavepHes. | 23.

Operation of the oscillafionstype I j oxe , ' eventh
onbo rment wi A BEO SRR e ek e Rar Tar s 2R Rtk SubBBLRy  gns.
conpr essefle iMteb N RANBF BRSEAMddanhed (B dylihder hoed fonfiwss bagvepetabi on of
t he conpressor; is sent to the exhaust chanber 7b and then di scharged to
the cl osed space 123 via the comuni cati on passage 124. The cl osed space
123 acts as a nuffler for reducing thgd4gw ng speed of the discharged

cool ant gas. The decel erated 20 coolant gas is then sent to the cooling
system vi a the exhaust pipe |26. The anbunt of the cool ant gas di scharged
fromthe conpression chanber 9 increases in accordance with an increased
anbi ent tenperature. However, the volune of the closed space 123 increases
in response to the increased exhaust gas anmbunt so as to suppress the

pul sation in the closed 25 space |23, thereby preventing noi se and



As descri bed above, the seventh enbodi nent of the present invention

provi des the oscillation-type conpressor further conprisi t
pi pe | 26 connecting the closed space |23 and the cooling gﬁegﬁ{a%\?ﬁé?st hi s

arrangenment, the cool ant gas conpressed in the conpression chanber 9 is

once 30 %@@Qﬁﬁ@cwﬁ%ﬁbg%ﬁ ﬂg.ce 123 and then discharged to the cooling

system he e ust gas anount increases in response to

an Page 26  IJpéwrhiopoy tAE0Zsdillarieasspestd@iesssoeinv abehmladicet Wahciesed
space 123 increases correspondi nlgl_y sO0 as to act as a nuffler. Thus, the
a@

pul sat i orthirgl esnbedimentiwide erplaenedhseciaatievi br ati on can be suppressed.

Ei ght h Enbodi t 5 Fig. 8.4 . i, cal 3 i i howi
O o R eo s e e 1 SR SRS 15 Thb Bl el i, e
presgnt imNEebilds whth ﬂﬂegelylﬁlde% Headi ! A¥cordi 8PN, M §@9a%t-ﬂlc§>go¢éra%w' ded

in the block 120. A radially outer end 128a of "“the passage S connected
to the | @ighe gampressamthevoltege apptied 183he motadiZalsl graduadly imcded@ditoi s

ted t i ng. 10.128 t endi I t lid f
bet weon EHOIE Y FaBisTD St ShEIPiFiansy GBI A er RS BORITTNBH AL HBREITION er s
f th Jaratole] Nt ¥ 3 m 281 it
pi g\r/ni deg.ﬁé‘gg?g?i gn og kﬁgb lgg(rzllal %Igtgﬁl%gg?@%e core}}g)r%eglédoérS lﬁﬁﬂ;gl?:%:@]zg%%lgem th

the 15 eicohditienbodilmesystein redvh theppridecsininered valliesr . The hi gh-pressure
cool ant gas, npressed in _the conpression chanber 9 during the conpressing
opelﬁtion of tHRWENRPraceesring to s thirdesnRodinsiHQisthecpEassaE IEHHN.t hen

di sch . : . ) 4 Th
1 owi g <e eErsb TREPRE SRS 8|8 SR M Flaeb 23 afodidn, oo
that theclederitoaheaopaldadiisiter ofitiaé E@ﬁohrﬁ wmrﬂmbedc@m@tresiscﬁqglsagﬁapaﬁs
falls by gravity and gathers at the bottom of the cl osed space 123. The

| ubri cat IdH!SeiaVenhYHCEt BEcRPMPressoT 16wt veIhmtitivR smaller stekesgariagthe i s

Phe ot herallArdiirhaih et ob UEHHRCP cBR DR At ale U T o BB
| ubt$ cat iePdxtR hembsri ZAtes the entire slide surface between the cylinder

| 22 and the bl ock 120. Thus, the clearance between the cylinder 122 and the
bl ock 120 is &avpsequentlyséhe quressunchef (thor¢ampressedi airsicagases angrtbee

o9 38 gl RS PEORRAT L6 ESHALH TG BB s 120
oSVt RDH R SRy WhechyaeisoTursas e e e eyefcer
present RRvmsilientlPagee®?s or supports the cylinder 4 so as to maintain the top
20  clearance at a constant value. Thus, the pressure conditions of the system can
quickly reach the predetermined optimum values, realizing efficient
compressor operation.
When the compressor is operated stably, the cylinder 4 may oscillate
together with the piston 5. However, the elastic member 22 acts as a damping
25 means for suppressing the oscillation of the cylinder 4. Thus, the third
embodiment reduces the fluctuation of the top clearance of the piston 5 caused
by the co-oscillation between the piton 5 and the cylinder 4, preventing the
cooling power from deteriorating. Furthermore, the third embodiment can
stabilize the position of the cylinder 4 and suppress the vibration and noise.
30 As described above, according to the third embodiment of the present

invention, the oscillation-type compressor comprises the elastic member 22
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27 February 2002 provides the oscillation-type conpressor further
conprising the passage 128 connecting the slide surface b h

cylinder 122 and the bl ock |20 and the bottom of the closggwg%ﬂﬁ%yégeg Wth
this arrangenent, it becomes possible to supply lubrication oil fromthe

bot t f lyi : i nd
122 ana 1 0p SR ELSGRER TR IR, IlEafl gt B BRI, ARG g UL et
ai rti ght Iheasle@lamtl the dhisersemgpldoncietton te ahé arattvharyl ¢leheannts. Poskithie to

prevent the cool ant.gas fromlegkjng fromthe cl osed space. Supplying the
| ubri cat iSFHNEGMER, itﬁéﬁ%m%wiﬁlaﬁ@ %&mrﬁﬁ%ﬁ%ton elearsGnabfiaRstend bl ock

from wearj i i Fi i ieal . SS- i Vi ew
showi ng- 43 uR 4t i v ER IR bR on Pt orl iRl i i SR R R
enbodi mehoof strokesrtbeesty renlrinp @ffickim. cofpressar \operaioh. Puphersegst onal
vi ew showi ng an operated condition of the oscillation-type conpressor in
accor dandb bgicomenhpossitle onbdiheatthelsylinder gosigomrduring an cudbnaryd
groove 130 i5,: ided on a slide surface of, the..cylinder. 122 or  the bl ock
T20. A oipsRiBoYhes Copfted il a st Merh it CuBYeL ARkl Phyodlise 1300
'S provi (B%ldacghst peedauee kmblands CPRISMN IhtioR PR SRAS ¥3h Bé‘%u‘f@?e@é@l 13la
connected’to The exhaust chanber 7b of the cylinder head 7 and another end
131b f aciefifpctiviedygr oove 130b formed on the 20 cylinder 122. The ninth

enbodi ment differs fromthe sixth e di.ment in that the conmmunication
pasggge 124 is onitted and the %?6@%@%@% comuni cati on passage 131
are addi tionalpjy prayiadeehti QPeraks-Q8 5D9i&% dHdwidPant 19HGRL or_in
accordance vvitﬁét he 25 n‘?rn}th eégodi n%l(rfl{mv& If bgg edxp{ nreldd e% elﬂggf r. The
hi gh- pr ecompressa mnacagadancowpties fedrth ermbedmenpt ef ficopreseatimever@iahur i ng

th [ ti f .tLh e into the.exhayst
chanber 7b_ andTtHEn AdASEREPGad: CBIGRNEE B PAYLOPR bIRG,PIRRS, & HIBOpI pe
10. At t [ i s it d
i o the PN a8 AROURE SppSor YU REE R The POSTRA) BLICRindy 1 41 ARG

grobye 130hhe Wheck bhe anbi ent tenperature increases, the pressure of the

cl osed space 123 Page, 28, 27 Februarg 2002 increagses to a hjgher |[level.
The cylinder YRXomEel wadt 26 reraivasdheprigadly produced fappsdhe PRUEEOR23 and
shifts t : t [ (NS EASE ke.
ovever, SRS SR S3EPE Hd oditfoll deifteS et AR ARAEE R 1S 1
anbi ent qepAaidAPUde is extraordinarily increased, the exhaust pressure nmay

i ncrease extraordinari l ¥ to shift the cylinder 122 excessively toward the
top dead cent &perasinay ek thacssidatignttypeROMPIRYSOEBORGRSHANGE WHR theesent

operdena laut BpbBRuftnl WG e RaRMed Beb@ihSr: °6i SPocared from the
groove 10 130hwHenake keroltesHAsIBRA 5 iRereab@s Rirkpance 18T hhangeutdjrerahgust

chanmber 7b. Accordingly, introduction of the high-pressure _coolant gas into
t he cl os@despiac ecamBlionssobphedzomprasser s e piston, St mayctolide spilzdhe23

comn <2iEgtt hlod 30 05k s EPES S SISO RPEGLS M. 1

As a resybhird] HBedPallsAE Y BadeBVEh tRE siditalslsenedriRane Jakidtibn dadegagd. The
novenent of the cylinder 122 shifting toward the top dead center is

suppb essednsemsiinand he o spavaticalingbe prassyreicontsd ordee gdsssislesad

revent the.piston stroke from exgcessi,vely increasing, i e .causing no

P ot orrs WIE B BrehY el AR RId IS orBREnT R (' bRk PIEH

descri bedyahowe . 14hR md1atdt aemtddr@?srﬁre%vélh? present invention provides the
ur

oscillation-type conpressor her conprising the conbined groove 130
provi ded on t Meshivtelesthé pressufre aoatafl wdlee Alld sdepericaband dhe peetdusek 120.

Wth this arrangenent, .when the cylinder 122 widely shif t.0 he top
dead cen@@ﬂ?foﬁl Ngf‘@er gi)bés leﬁegcﬁ}’uésmé Qrffsél‘lr"ng%IﬁgreéiﬁgB 1p m@i‘gﬁ an
pressuri firs S : g t i t an be
i 28l el eRy g pRGSRL? IR PRI (ER a0 il e SIFHAR T ARSIET o
to preverylinder hesd Grstfts dkeht raxialedicestion ebwardcheatipper proj¢aiaalIang no
problens in the reliability of the elastic elenment or the |like. Tenth
Enbodi nent 30 Fig. 11 is a view show ng an arrangenent of an

oscillation-type conpressor in accor}cgg@cggwi th a tenth enbodi nent of the
present invention.



Page 29 27 February 2002 Fig. 12 is a view showi ng characteristics of the

oscillation-type conpressor in accordance with the tenth %‘7‘%%‘8# nbogf the
present invention. In Fig. 11, the oscillation-type conpré&ssor l{:]%)ﬁprl ses a

tightly closed casing 1 and a nmain body 2. The tightly closed casing 1 has

an insid C k . r I es a
crator sd A ErResre hBaiRc? E0RCRR P BA RIFES IR B ShRE AEBRS 0
2 is roughly dendtistoabedtheytop oleabhe of ehepistba SndcreastatiharRbydeherent
13. The novabl e el ement 12 includes the nmover 3b of the notor 3 and the

pi ston 5.Withethg shifirmoyemenient the ¢ylindared, preyentingrthe, pisienst drom 3a of
th t .and a . k T in 10 ;body 2 | | asticall ted b
e ot i 0 P BBk Bt oo 1 stopor e by’
oil %1 is storpgebtiokdeft fstPP5ideRredbs i eedgdiiRelty thé r@?@?&ﬁg?%‘afé@s&re The

cylinder 4 and an el astic el enent 8 cooperatively suppo ston S so

as to be ainditibhe oarbie compresseait. dnithis taseathalosdillaginn oentes afthprpastimon 15
hanb is..defined by th linder 4 and the piston 5. i st iti

e S S8R eI P S T A AR 1o
coi | 21433@@;#1 3 ARG ?e]aéﬁ’thg%ﬁ‘?fe%dt&%tép hé'tQQhé’fsl}Lﬂ?ﬁlgobPFl%‘o?ci@l’&@i]on

generates an anal og signal representing the sane. i'sanal og signal is
convertedeniio a digital signal by an A/D converter 215, and then 20
supplied to a.top dead cepter ,position | cul.ator 216. An output of the top
dea bcent er pc;thé)iﬁﬂ‘?”éﬁnc‘gﬁtﬁfmﬁg $FAISOIS iagdségpﬁqlgﬂl‘fl@lsdﬁ@&%mc% ve
novenment at: | er i I ;q{h&Mi g r . IA& t put
of the reci Eﬁléggto ?&ggﬁ%@%%ta ﬂggr}}"? Fbl er 2 f’élk'@&:stg\%]&t ;Wé@%é"ii’lgm & ngld

circuit 28 cMuarahce $s deteeenl bakddon tihoviinadoof te gééﬁtio%Sd&uctihgrsensms t he
reci procatyjve mv&gent controller 221 conprises a conparator 224 conparing

the top deatndéft e GuEralie26rloses thicpressurcantenh valsedg anshopersther

Crored 1 Wiafsorb Rt AIRE AT ' bl sher AR SN st EpEEL a% A Alh =
anpli 5f i eﬁn@@ﬁsgbaﬁgﬁ@regﬁr@q@{/auple of an output voltage sent to 30 a base
drive circuit 222. "Next, conpression nmechani sm of the above-descri bed

oscil | at : on- t Yeamudelez the cglfwtrpbl@r @érquezts:)mecmps@&@@m\ml vabe %Jdmaa'dged.
Porst. { : ) .
The ot o8 Tk d etk Wl A TR Tt SRIEh U Fap R RS *°

stator 3ge3d ht ﬂ@e@réd&%dﬂ@%ﬁgf@@ﬁé X8t Th%'l\%deﬁnrﬁ% ﬁﬁit5o 19Adée and

principle of magnetic variabl e resistance. e nover shifts in 5

t he axi althdicybindieoheadhkskiftesin theedxiakdiregtionstoreard thetstepper peojestien 3b
and,the hlopck 6 resiliently. defor in response to the shift noyenment, of
ezl ot ot i i e Sl B b er BRI bR @bl YT R
stored ingye elastic elenent 8 is sufficiently increased, the nmover 3b is

pushed back to the original position. Continuous repetition of this cycle
reci procat es tlhethps stem theitopt cleatancaxdathedprséen iSodecrthsepus accordanicet he

D St SHELEELE Bl R 5100 BT IGoD PEL S MBS Do dann”
Cop. doad ERApEed, SBHTFEDET D eI SO, T (B RORE, 4 BebBny £, °
"A'25s coupsitdd tol miinimizet e tyndlaranes, peientngetheatoelifgPpowbe from
deteriorating due to the increase of the top clearance. Efficient compressor
operation can be realized.
As described above, according to the fourth embodiment of the present
invention, the oscillation-type compressor of the present invention comprises
30 the cylinder position detecting sensor 24 fixed to one of the stationary element

13 and the cylinder 4. With this arrangement, it becomes possible to optimize
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anplifier 220 controls the anplitude of the output voltage supplied to the
base drive circuit 222 in accordance with a conparison result  so

elimnate the difference between the cal cul ated top dead ?zrﬁegfuaﬁggpéfon
“A" and the top dead center reference value 219. Accordingly, the piston S

Fop dead HefidPn BT IEGPELPIEAT SHRIRSERRN Sboded BB TS T ™"
i nt r oducesheratingaptedeury edndidosbatieebyantihimizink teertopealtafanéd hidren

enters a conpression chanber 9 of the cylinder 4 via an Intake valve (not
shown) dirsplésiag ¢fficient canpyassadepersaan.7iurthermont,dhbegamespossiblectd i n

i the aRseEeRaLE HRE tim S FORE N33 FhectlalSe Sa s ngn e b o™ o
hi 9h5pre$§‘i'ﬁc§re§§@d§t1‘h'ére7$%/ efiniiherify dmdesmigednd ybRean exhaust valve (not

shown) disposed in the i nder h then exits the cylinder head 7
to the cool i ndAesardemg t@o0h&aboherdasceibea foapthlembadiment, thed eortrobunatl ue
changi ng icge 223 is proyided to change the top de center. reference
Catue D35 ecdhath commeBheiessdresaon ey nRaeBhip 2heS ahiizh WRHoBt ai r
t enper at t r F by |+ (not
shown) - by aRCe MRl 0 e B oh EnaRTa the Hs 3, A0 e e N ne
tent h enfidoiwveeat, ivid heddless pd sanehatsindlmadéifects Gnlbe obgainedavaresdieng

{ Eiégélg?e%%eéc&%c@&?qﬁreéi%ea AR bIFS AORTE: Wirce ToBe AOARC EEORRN cd
val ue. 216 Neais AEQILER al g ABiok 7RRdltn 18P RSO FEhRls o 2O

di f f er enggstoneagbithewyhinaienidng a constant top clearance. 10 However, the
requi red cooling power reduces in response to changed external conditions,
such as a reduced anbient air t rBmbodimesta reduced thermal |oad. In

L preforanl e iPug 1Y By aRE b SEaRoT Pl sHOS0R e B ki Budhipe o'
r ef B enceoyhresor ih A&rddADE Syith bitifthembadimest 6PMd preseativerdiigs, 15

the cooling power is variable in accordance with the varied external
condi ti ons rellathiggS: an ansilanyiexhaual pinecdpetldaiple in the agjaltdineghien.sisr e,

the systemt er.at yre c. . Thus, A he above-descri bed tenth enbodi nent

i ncr easegopﬁgerq)gﬂﬁ%ﬂﬁa?’gt&%‘ést%PSQQ‘o suppress the cooling power of the

conpressor. TimserdBERD ithe BOSIHaR0R- e,tébrﬂﬁtdﬁ%r ihgcerahhe@wathdie Rftht he
er

conpressor in daccordance with th ui red power of the cooling system

t her eby prmehadimeni wikbeexiplaigegdvareifaften excessi vel y i ncreasi ng and
W4 th ficient tion. FEi 2 i h., show
ot mont al - JDS B BISHER SBFCINECRES ahees ST HRdeTh b oS T BTARS. ¢ he

cool i ng %:gﬁgy di%Cftﬁ@S@ﬁaw aﬁe%ﬁﬁﬁ.eaﬁ&é‘gcaﬁ@@d25ilﬁ‘aﬁ%ﬁq§“ﬁ§n9ﬁliﬂ@§ fj shen 5

correspo t'o the increased top dead center _
stationary element 13 of the compressor, largely vibrates the exhaust pipe 10

connecting the cylinder head 7 to the outside of the tightly closed casing 1.
However, according to the fifth embodiment of the present invention, the
25 auxiliary exhaust pipe 25 is coupled with the exhaust pipe 10 and slidable in
the axial direction so as to absorb caused vibration. Thus, no vibration is
transmitted from the piston 5 to the exhaust pipe 10.
Accordingly, as no vibration is transmitted from the reciprocating piston
5 to the exhaust pipe 10, it becomes possible to reduce the repetitive stress
30 applied on the exhaust pipe 10, thereby preventing the reliability from

deteriorating due to the damage of the exhaust pipe 10.
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reference value 219. The conpressor efficiency is substantially constant
when a ratio of the top clearance volune to the cylinder v %Bﬁu%rizmpih' n
10 % However, the conpressor efficiency starts decreasin atio
of the top clearance volune to the cylinder volume exceeds 10 % 30 As

apparent from o) t h._enbodi rrent
makes it possn%?ed% EEQB%eﬂgéog ﬁﬁg%gﬁ}lﬁ%gt O]pfpp})ex:&ﬁ% e&q HW&?HE
February p&@@?déth%milmmnxdyp@tommésm ddiﬁ?ﬁl@mg mﬁghﬁf}rfcsl@s@@%ﬁs t he
cooling systemefficiency when the ratio of the top cl éarance vol urre%o t he

cyl i nder Mbaving the 1m1dﬁ|5ﬁa@@ lasforpigsing eoplanbges, thoddook 6 acsonminedatede

conai t1 ot s BRI B B8 Gine Bor aloRRERRETRE Sialor fo B The dnevar

i nvegt i OfBUOItl@é’Em’én Bheomretdd & mrmbw%%@mh@mbr Q0 hﬁj\fhﬁblé @Fenﬁér%ht ly
cl osed casing having an insid ace la for storlng cool ant gas,

cyl i nder 12 sml@ﬁlmgiath@dnoner 3 of chlmomrogea:nd:ahﬂ: pgston Shéherstatiomsary

i ncl udi ng, t he tor t e t he 5 cted o the
mover 3b % ?mFHitl %Llétqr}%% fﬁl Fé&@ﬁg ﬂ@g }B.%P@a?n*ﬁg tthl%e & 3b
of the i , tiat (£ he

st at or ggq%}?left%g%lilggogb%(gﬂg ﬁeStE: ea grthgﬁé%eﬁgggﬁeg%gze%%? Hgnﬂeaw ng a
portion Porfiondt fired he thosibionaey elmnbnﬂIB et Gaylmdam poeid nthcblicked t o

t he _stationar ment, 13, pi.ton position ensQr 214
det 8t i ng oh lﬁ@g’fq }%W%@X@LBH%@BM teRREGl g o gk Ay the mydindsadiearion

o ston S nRETEERnTG SR ARy o, ?%%ﬁﬂﬁr@ﬁé“#ﬁ%ﬂﬁéﬁl'&ﬁoﬁf e

posi tion admlahlremgalsmslolres’e]je@t td lomeanptlid uﬂleaxmrplpellomamhalﬁtafk@r ipe
controll |2bg t he anmp I]I tud he nover 3b in accaordance with a di fference

bet ween t ea%rs ee&4heEen érlx $9 anenoathe aybedet feand Hhe elindee head 7.

means. 229" 0 MicRiEnecRieo® Sa¢ AL AT bR R Flnd E5G LA A SHGaRRATR) O°

ar r figenelifectionecyen whearlance vibrdtien LS iR WRNaRRi dice€@6edthdtebgsponse
to a decreased anbient air téenperature or a reduced | oad. Thus, the tool i ng

power is r@@wngéb@dawetmphtw siress epebifively aelang emphesydraust or intekey .

h I I f
T Secor Bfe &P?ﬁﬁ BEChEs BsSilIF pataRlt The e SE TR Pl Bt nge.
Accor di el gy (daARQY oF 95 ov B h e iAIORIUIER, Jt hecomiey pBseimihses

t he stator he nmover 3b. However, it is neédless to say that the
sinilar pm‘etmtsthwelxlhabét obmtiakemlpeénomml@mngmmeg@d 3 is replaced by a 30

di fferent not ich i,s capa t 51 eci procate in

eé(iame nanngrrhe\,\%%\%jvee §§SC”§98I£§ &?CRP@W%‘ 1@9&*7 ?%‘rﬁ 0]11@‘}3' ’%? ?13 i's
a vertic ep&Q‘S5§l'i§@‘b‘léQHatlleVé£Wl AW th 3o RRSek | At isORed MRS GOTRIRERRPT | N
accor dan an el eventh enbodi nent of the present |nvention. 5 I'n Fig.
13, a nosabilar sifatisrcamaseobiined eiviexesthen at simikaratrwangement ihepphtdto3. The
novabl e ator base 7 is coupled with the block 6 and shiftable in the
axi al di REMBKERIPH 20espect to the bl ock 6. The novabl e stator base 227
and the bl ock 6 cooperatively d g ;pressure chanbers 228a and
228b | ocated at both ends of thgurrtgv%%l dlg'?lg{sor base 227 and communi cat ed
1026 th the obtigi Geisod wertichl gtmatsys&rtummi ciew showinghen sckH pies<ype

chanbers 228a and 228b cam‘runl cg1 e out si dz of the tightly closed
casi ng 1CQMPIBENK- 1ﬁr¥§§@i 2nef pe Q@G’ét ?ﬂ@ 921615“’*“?9 [S}é%ﬂr%ﬁ"sﬁ m)g\ﬁn IAfake

pi pe 20 eXte”‘i’@ Fi ge 0, e QifAhAGnS 5’ h@oh@ﬁ%‘ﬁ of cdsf §ﬁ9e§%5£1 Ht1§7 6185%

cyl i nder head pressure con
four presagine 1cl@zm¢qm |arVﬂis\1!@§sﬁéZ<Eeaser2/ Zbbas a%mamc%a&zmcecm@anmmo@y pes

225e and 225f extend fromthe int ake pipe 20 t pressure control_val ves
225a and22a3potor 3 including a stator 3a and a mover 3b, a cylmder 122, a piston 5,
30 a yoke 106, a cylinder head 7, an intake chamber 7a, an exhaust chamber 7b,

and an elastic element 108. The piston 5 has one end inserted in a bore of the
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respectively. Connecting pipes 225g and 225h extend from an exhaust pipe 10
to the pressure control valves 225c and 225d, respectivel pi pe
20 225i connects the pressure control valves 225a and 225?7;@bﬁ%§?§&ﬁ?

back- pressure pi pe 226b. A pressure pipe 225 connects the pressure control

I 2 - [ 2 h trol
mechani ssyboEer AcronctBe IR ST BHIRINEY BebRushie sl FBaREioRads and
the hi gh (he axsalrdir@@sor r Arediprevsivn thafiRe 9 @8lned BdiheUsfindde1 22,

i ntroduced high and | ow pressure gases by the pressure control val ves 225a,

225b, 22%ke gstoze5hndthe @ah@éead]aaslt%dAgasmbamvpm ?a@l:exteady fporasther es in

f h I h d f
Che-osci PRAAPSERARRSE T ach i bRk (0% R eSidedionrle Sitorm: men
wi | Isbe Sﬁ@! ﬁidwﬁ) e SR bety ?@r?ihﬁhg&ﬁébﬁét%'t&{‘b AheYa Bfe élgﬁwwr §gon S

shifts toward the” conpression’c In respons to c anged operating
pr essur e andradstationsry slecterdsl 24 . ﬁ&@mablaélemmlrﬂﬂ@desjﬂwmeﬁbnbl ent
re and . a redyction of_t gas .pressure. The piston 5

1
o ceod T RE haumetan T andothe pitoRes, ARa SeriPnas ﬁl@wepﬁel?ﬁyww@éiﬁsﬁ %4 7.

In thi : 5
cont ol varach3ga S %@eﬁ%ﬁﬁé ol 80 the SoRRPIE, PR S T2 e <
at the hiigblaptiesi$yseppbriet bgrasuspension §pds (lm@t stwwi pin mltv@tzﬁn)sea

cl osed and the_ pressure. control lve Z?a I's gpened. Thus, the
back pr e €38 EhI%éiag%El@@eﬂbﬂ§8£a&W ead fﬁ*@@é@ﬂbe nrakakevelsmendt at or

base 227 r f on

o do eur tageieh TR onth kel b, hEATIGha RGOl 2L Rk RER T

conpr eSShs)Qtd?B@rﬂ?Qhe%ﬁl’@?ﬁo@tlénmfetﬁ%ttﬁ%]ﬂl}m%@@b@aﬁﬁgmen the back pressure
chanmbers 228a_and 228b. Accordi ngl oscillation center of the piston 5

shifts in theI\Eﬁme@@me@ﬁapagéaclumsnbo’éﬂm@ab@getdescsn@nﬁascgllatmonéyponse to

th hi ft 15 .t f_.th t T, dead t
posi ¢ 1 oncoP T peefibhé xbelrt b HeRtarliGePRER ofepgSCatlensfires™™
conpg esswnalcfhaﬂ@@fecﬁlflazhuﬁd supp H@QQGEﬁe BRLST QheAtﬂaghéMérﬁelﬁ nBta3e@N 5
fromcolliding with t ecyllnder head 7, elimnating vibratior and noi se.

As descr blyetheastarer iahetteaﬁsdhﬁhnmm&bmfmed)ﬁotﬂhe prsé@nrﬁ biasedmii déhe 20

d t.h | | at t t ht.| I d
Pre ng. 1PRECINE afmas b BEaEaeRtRaR. WA e eiBicind GBS i efilhaer 4
and the Qlaeof ﬁfé@ﬁ‘ﬁ@@&e‘%ﬂeﬁﬂ@@&s‘gﬂo@éa'b\ét%@ﬁ%ﬁ'e %?é«bé}%blan&ﬂ?eygké” 3

including the stator 3a and the nove Iston 5 connected t he
nmover 3b16b tdselwmtﬂprdeﬁmmlsenrrmsak»hsedbeI’rmnshlfQrmmmtmdnn@ftthe tar 53b of

th tor 3.and t t I t 13.in t he
st adr Sacii e Bete Brct RBeijn N Z‘Iﬁ%%@?{tk?me%ﬁﬁtosegehé L

olement EdMANI0B ROLIRICRNyintFehded, the qBYVEPIH & PiRALG Wackfh #HO! Ner
portion |xe tot estatu%naryeeﬁent t he st tor e notor 3
or a novabhigénatpusitiohaSenfiadons nepett gon od thfsec;sctlatrempffacbtesrtge@mtbhys

L ot e SR ST i et S o Bl

5 nearest to the cylinder head 7 is referred to as a top dead center while a

25  position of the piston 5 farthest from the cylinder head 7 is referred to as a
bottom dead center.

Coolant gas of the cooling system is first introduced into the coolant gas

space la in the tightly closed casing 1, and then introduced into the intake

chamber 7a formed in the cylinder head 7. Subsequently, the coolant gas enters

30 the compression chamber 9 in the cylinder 4 via an intake valve (not shown)

provided in the cylinder head 7. The coolant gas introduced in the compression
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back- pressure chanbers 228a and 228b forned therebetween, and the pressure
Page 35 27 February 2002 control nechani sm 225 for contrgld]

pressures of the back-pressure chanbers 228a and 228b. W zﬁlﬁéﬁﬂ%&aﬁoz
arrangenment, the stator of the notor shifts in a direction opposed to the

i osed to tt
Cowr 0. & b oy e L R et R Gyten Jf scafiue™ e

condi ti onlescAbednmdamgdly, the oscillation center of the piston shifts in the

direction oppgsed to the é:ﬂ?rrp ?SSI on chanber, Thus, it becones possible to
prevent the piStFOMRESESS 1GQN ﬁ@t \giaﬁhefitﬁés ék&ﬁaﬁ?@%auﬁélwmbﬁ mn&f i

i sc ose O REeRBaE 7o WU LS FaReTHE SEORE A R BT, GTBRfgr Al
pressurey, @f’ldhb@h@@-‘dkS(ﬂf@FSﬂrt@ thb@@b‘hm% Srftemavia th2&xhddreenge 10.t s

needl ess to say that simlar effects can be obtajined even when the pressure
control nechadiaghobths glastiepleaaent 108 soaksanribe lubﬁp&tﬂgbl%l bt eEbeekastiont r ol

ot egr at ELERPERE0S BN RSt broRatipu g R@“&%ﬁ%bﬁgﬁpﬁuﬁhﬁ?se =
above- de@mpeph@é QM@fDﬁlbnéﬁﬁ@ﬁ'oﬁ'IEm is Mﬁpm@a%sﬁd@ tiohRof {he (5

and the nover 3b. 'However, it is needless to say that the si mI er??ects
WI Il be abdahne}{Dk@vb@ﬁV\hen the notor 3 is replaced by a di fferent mot or

ol e Ry 0 g b b AE SRS A
showi ng ﬂﬁbe@préﬁ%ﬁ@hbmr@m ﬁ%éBﬁck@u?ﬁ%@rdf%HE‘g}hg‘ﬂotrPS ant \ea%'u%{ft .
enbodi nent 829 is

resent invention fting el emen
provi ded afsprmgtﬁofrd:a: ofjthehelastiaebemeat PGS andtarthl‘amlgdiorde oéchle nrotor B. AHdi ti on

to the arra ement of th | event h e i nent eration of the
osci | | at P8Rk P%}HE’ CERT e@géﬁelmséﬂﬂ:ér gﬁﬁ tQuvard toﬁﬁ bl Headuerntaein wil |

b I 5
causes o ereE SR e e R of ML aRPAL ian AL, The oURLEALT oo

to 15e matplitddetdfwheqristdm$ is omqrieassd.on chanber 9 is held at a | ow
pressure i nmedi ately af &ﬁthig%ﬁ;e 36 27 February 2002 start-up
kK 1206 &

operation of {mdigoPprie distjoy 3a pad dae W%%&lﬂéeC@@Pﬁle@rllYt he
pi ston SCbES%téﬁkdtlérﬁ% cidifieht ?Q?Wﬁ%%g{}ﬂaébﬁ?% Séﬁéfe'dc ?Tgltgh%tlﬂgd&he

di recti on oppose npression ¢

osci | | at 120 ape]&tabdé aldig @n mm Wall ©f dhe bisck €20 soward rebproeaeiashe on
chanber 5 9. This may cause the piston.5 to collide with the exhaust valve

of t he c9x1aﬂ1@1éne<:ﬁ@adAn englpeed spacec td? i Fymes babwvesieilre oylendasdi 2eand of t he

"5 P B0 Bl o 88 s BIER i Tl 128 MBI Rao Biand 65 g

the starf-woreoRedlptfopmeds il Hhe COPIGSSQD2 é@%soﬁjtnbbﬁirb@mecmtme £%iaf he
piston 5 can be 10 positioned sufficiently far fromthe con{)resm on chanber

9. Accor dirﬁgngm Atcmawmgatp@sgamz’gqb%r med inhthiepewlindesl 22 opscont i di ng
th th d d t,h t f th

pr event | R CRETBRIRIG! far SBe FRaTiABRRG b e B et 8 ontntongf IHEE an

vi brati ogjostd §sactesoB! tae@ V€2 StingerptRkE e reebAdhvERiock 10heai erent

i nvention provides the osc ion-typé conpressor conprising the shifting
medlfs 220yfindesh2Zting the stator 3a of the notor 3 in a dlrectlon opposed

to the conpression.cha r .the conpressor is sto hi s

o angeren A0, Ot HsCURtiGLTYRE TRaToresset fro COBUAIRS 1k Hae
conpr ess RS e stopped. As the osm | lation
center o g pi st y@@ﬁ?lﬂgg%teﬁ@lgt artlﬁ%%glg%ﬂé;&tl on is shifted far fromthe
conpr essi on ckHghepresomgaceol ant gass bampoésseldei notiei c@mprelsion mj;laa:rdthl on,

it becomes possible to prevent the piston fromcolli.din t exhaust
val ve dURRRGE: e SOBTELHinSRRUEHOR Oimwaamrﬁasma?é@ Aoodha Gt 25

Ac din f t a
Sprithg. | FRuaysE o B 03ne ChRlin BRI 15 ErhaugtiRe ID.
obt ai nedAeviée ige tirhe, ?@ftl othesprepusized dpolany gas herintroninaedbheo elh@rrent
whi ch i s capabl e of shi ting the stator 3a in the axial direction.
Thirteenth Enbodinent 30 Fig. 15 is a cross-sectional view show ng an
oscillation-type conpressor in accompgaacgswith a thirteenth enbodi ment of
the present invention. Fig. 16 Page 37



27 February 2002 is a diagram show ng an electric circuit of the
oscillation-type conpressor in accordance with the thirtegntp g {ggent of
the present invention. In Figs. 15 and 16, the oscillation-type conpressor
conprises a nmain body 301, a block 302, a nmotor 3 including a nagnet

servin t j E liin 4,
and a b Sofd Bk, PRGN e SSihingRiOE BRsRePalel, I Bbbdel o
exhaust wakyie3Qr forcElerbied fdnd al presseembalagde ibetiienatkid16gsd §Raé@, t hat
the piston 5 reciprocates in an axial direction. The cylinder 4, the piston

5 and t hel 23/andths tightdy closasbeasing ilvdhy aydindes 122cinifis éswaod thehtopbdead. The
i h 9 i ted to, 1 t I i i it t

chown) v HET A ke Rpa DR 2o BLHAGEE (BF fBrG0 catied i tHeuBEp S s

roughly Gafsdlhhed edldnees VVRHQHE%P?fr@‘RﬂEeJ& gﬁg;&ﬂ%@%?nary el ement 13.

The novabl e el enent 12 includes {he i ston nover 3b of the notor

3. The st ati ondhenetherrmbiens temperatese ishkighy the gpeesstirand the dosedspace 3a
of the tqr.3. The in.bpdy. 301 s el asticall parted b uspensi on
opring (oS BHIRACS fp FHUSBFLIRYS) diWSe e SETRET Nag SHEPW 2o eotoat |
el enent fi] : : t end
fixed to t%grﬁlégr@ﬁgﬁgﬁeeq%ﬁgRFQI{%%&EE%)?QE*S?@%T@@Qﬁﬁ%@grgr’é?g \8)2{(3 uedes a
core 319afahd campiekssidhthariber € at ehStisindead conteeds athihtmihbd arekekhme20

el epent 12 via a connecting menber 315 extending.in the axial direction.
ThelBoi | Vlos The foniden seltltﬁépﬂsat%ﬁgﬂgﬁ BISthiR ALShifs aNeRyom g Pewiaal space

fur acco j n of 11 h l.] i

nt roduc e oh tHE s stcfont M PhBBRely, Pt BRAIGA 3450 Wl .

i ntake vagosetidf gniftsThetheooppoditedire@Bohnwithdespect to theenadlr gssition sthanber

9 is conpressed by the piston 5 which reciprocates in the above-described
a

manner . the ctastisrileneat d0§ Asta wsalt, thepitan siekednaraases erfdheexhanste 307b

of 1 he agseuBeefIRad sl ehr dp RSt P Bb EhertEiber SRIBRSEE' ool ai ned. - An
invester circyhirtBdin@eneiasigsh Ampodigienhéanrdduceuppht&dcogtachiogoRith of

the nover 3b fixed to t he piston 5. An exited Page 38 27 February 2002
coi | of thghqurassreasqemeparesswathnagase wheredhd CyBeidey shifits ae respansea

di [ ' h ic field,. 3b ' ' h
axi ol o o dPEREN e ST e Purtbf ik T Ve o e B RERE ThSbnce o
the shi fte\%gb\(wrégucbnﬁerfﬁgﬂlﬁhplﬁsenent 12, storing an elastic force

en

t herein. the elastic 5 force stored in the elastic elenent 314 is
sufficiently ihotkeaseare, turederoe atreditloansvitere 2thies cplisted rbaekvesoa thigh

or ghrel BeSLa Lol i SRILLANNS, LEPELL! iR ShblUnend & egi procates the
€ over VEABIRLS Y ok ityd BNESLROCRLS ULt ool d SR ST,
el enent 3HdanmbraospHowecaoehtcaideng tothe sixth embodiment, the high-pressure
portion is limited to a smaller space. Thus, the lubrication oil can be pumped
up by the movement of the elastic element soaked in the lubrication oil and
25  supplied to the slide portions of the piston and the yoke.

As described above, the sixth embodiment of the present invention
provides the oscillation-type compressor comprising the block 120 and the
piston 5 accommodated in the tightly closed casing 1, the motor 3 including the
stator 3a and the mover 3b, the movable element 112 including the mover 3a

30 and the piston 5, the stationary element 121 including the block 120 and the

stator 3a, the elastic element 108 having a portion fixed to the movable element

Page 24



the elastic elenent 314. Wth this setting, it becones possible to
effectively use the spring force of the elastic elenent 3 he
novabl e el enent 12 self-reciprocating. Only when the pi st éﬁ%&‘%%%@% oned
inthe vicinity of the top dead 15 center, the core 319a and the coil 319b

Cor ety adiz:4ad EhEGerpAtlieh ARRTED e S fondrar PRERSAZEITAE ST Te20a”

center paegcbimnodetiagt tie BoinsS Woovhatethd pistonl Suisathifeatilbeirn e Gsaal
center of the piston 5 based on a signal_ obtained fromthe displacenent
det ect or d3negtiopg the pylndech?Z being iseatedeint the Bpckil2(hsowsdedetiprodateect i ng

power " supbile AT SRt il ¥ cPs ¥l 528 BBan sk Sapfe SR0F 12
mot of 3 hadade@ylRidepun2sitBe @l sinder h@ﬁdtﬁ@%gﬁq%éﬁgﬁhérexﬂﬁ?%%% iéﬁ?ﬂ‘m%} gt or

320 and the current/voltage détector 321. tion o
osci | | at iand- ayfachedntr g¢beocylindar ciiZjannd tha rcarhmurticatiernphssageod2dent

Sore 3108 B CEHBEA e UBBHEAPA Bt 2T GP Uit SHIBUShEbATIE " T b- WA 'Biscay
core . iS*s cause
t he det egty L€ cyi‘ﬁe j ; : ' (Rlan ; e

Vi cini ty%g# ee tobltgjeea cesﬁt)églggéigﬂ%%ggifﬁeggwf&ﬁﬁg@gﬁ ﬂg?g?frlgn&gver al |
wei ght ofcylindempo ahifé tetvanmethe 1@p ideatudtiner irheespomnse3dTheiincreamdedddghwhi | e
t he_resonance fr ency is .increased.Page 39 27 February 2002 and

th_el%{ orfrﬁfr?”ir?n@gg%éHa%é’Y}?%ﬂﬁo_@@%l?@_ GIRRSTABYC ISyHeReHibiieTcf@gUbENg t he
wei ght o n [ .

ef fecti véeégﬁggg’?roggg? PWi fér%‘t&%?ﬁ%r@ %eér&n@r“g%ﬁ ?%gﬁgnéé?%€4| on
range of Rurehetnspleachieniragiesator cn3idiice theansacicontactizfg tight pighdead

center is effective to elimpnpate adverse influence of error factors and to
accur at elPyessee gas cREsasd (wikh agiaseehereshecysinder shifgain respssede the?2

top. dead ehPLrhBeheil s LASRe Tyl BakRNELlRE hE KilipdEt T s effgfibboct o
posi§i ont@nddiog thashermbk |cu4l Riirthdieioreh @casfdabed tHR HAeatkaashethdo
position is smaller than the reference top dead Center position. ‘i’hrough

this feediboiraidontoidistoregein dhe dowerceant «f hestighsly efosedecgsiiagatansbean be
equal i zed to the referen t ent en. he ~di ac nt .det egt or
590 e megPeERiS Bk SAaTeiaRy 0P Me fEMaHle St D RE T ilaritst 81
stabilizeahhee de%vsiil@th pHédttI@etﬁ@@li@ﬁaﬁoﬁﬁ@ﬁf,{w@ﬂﬁiréd'i@ébd“sllmd gsqaeghdto the

reference top dead center 15 position. A small top clearance is obtained by
setting ahmugatpthwearef erence top dead center position. Thus, the cooling

bility is i d. Th bi | i f tely detecti the.t dead
o e o TSR SHEA St T s o
cyl i nder dﬁsgﬁéea-bcm%m thd cﬁl‘éﬁ%’éﬁ&@ﬂ&%l@bﬁ. HOwWARR! ﬁ%én@@c'ﬂ'e‘sﬂ(?@ay‘ﬂia?e and

prevent t /al ve from beiT amaged. 20 Furthernore, the current/voltage
det ect or tig2 Isinmhdrt effecturwiht borobtalinedyewhehi sheredpeing tisposysliabté by a

cal cul ate the li.tude of the piston ~ based the nonitored. current or
Vol t age. CRUMATEPIHRIEMEnheUSR A ATIASIP L SR ARIC RoFTNANNE DAL addi ng
the calc : j .t : tiar s RoSH 4+ t he
top deadw():gﬁl/? &ﬁ’) oﬂsﬂlet %ﬁn %é@fﬁé@g%‘e@%ﬁg tgnth{é h‘?@%ﬂr ggétﬁ%tﬁ }@? fﬁgM%ower
suppd i er spac.decreases the voltage applied to the notor 3 when the obtained

anpl i tude exceeds a preset val ye., Ac dingly, it becones siple to
prevent the n%@éaleén’é?rérré £ E?HPFiéFn 1tcygjsc:illsl gt‘g}?@t%ﬁltt@ &n Véx %i@éﬁymar ge
anplitud td, v.abi i o j c
tati onarcli EYER VG RTCHINER SRERERL e COPATREPoR CHASRY PR i ng
excessi vehny stefker Mids andabhnegddnapshifeske chtiddabave, wideyl reducaptthe
enbodi nent of the Present i nvention Page 40 27 February 2002
volume of the compression chambér 9 at the bottom dead center and
30 deteriorating the cooling power. Therefore, it is preferable that the cross

section of the closed space 123 is sufficiently larger than that of the
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provides the oscillation-type conpressor conprising the block 302 and the
piston 5, the nmotor 3 including the stator 3a and the nover B dgodgoVvabl e
el enent 12 including the nover 3b and the piston 5, the stationary el enent
13 including the block 302 and the stator 3a, the elastic elenent 314

havi ng a t Ie 1 r.po

fixed tocﬁheﬁgisgﬁ{ho%gég%e&?mﬁﬁgﬁﬁége ?yl % %5 tggds& %’g][%uﬁlg Off# p| ston
5 so as toylialdepduiing gistooks, ités bpefeeilene tise thé%g@?ﬂg’ﬂzshhraeﬁi @Margehe

di spl acenent detector 319 connected to the pi ston in the axial dirfection

for det e(SDifltﬁ@ eorit #ﬁb@ﬂftl on near the top dead center of the piston 5, the

top dead center position detect 320 for obtaining the top dead
center position of the piston Esletgg’széﬁnge{)aqcif@esqtgnal obt ai ned fromthe

di spfacenent @gemwaw&nctamecr@w rsé@ﬂiéﬂé’]' Va8 JRIWhd ag %m%% mgﬁoe
detecting the current or voltage value of the notor 3, and t e po supply
nmeans 32Zompresseimigiatgordanceon thgeseyspith ethbaditient mdittbe p3edrad énventiaut put

signals of the_t ead c nter on d ctln ans.320 1

cu?r ent/ vol taSB I“coigt gc?‘? Ffé %§;11% %@B @qnﬁ%e‘éﬁ%ﬁ%g@gdp tE‘Fhe

di spl ace r ng the position near the top
dead cent%g?ho%eé}%%lﬁl18?2%”%%%@?%%86¥ﬁﬁ%§ﬁﬂpl acenent detector is easy
conpar ed wi t h Theesesasnéh ehevad intent diospp asesnthete xirtust pipe 186 uaedidition to

detecting the entire anpl.itude of t he pi ton The abl e element is |ight.
Theﬂgeso fcarrapgementqREnthe cuxtihet P@k’éﬁ&g itAc thassereadhl i ng

power is ctor
o T m t SO R PRA M PR rander os.CP?Q%ﬁﬁgéaﬁé?Wf B SEOTER Bkt
center, iviabecolmedmpased23.to accurately detect the top dead center
conpar ed with the caseﬁghere t 1? di spl acenent detector is used for

?

det ecti ng t he QpaTiationappthe pscillaiond ¥ BReOMBIesS§9E i1p| acqosdangp Meith thpe
fluctuat| 9{)51@21 B H?rpleﬁ %ﬁ%gnga?ﬁé&’%ér&mﬁﬂ g.' ng a reduced top

cl earancé ¢ooP I'ng power 1871 ease it becones possible to
preygnt the pifHednighrpressotd cstilagat pad,le esyed Dilete bGmpredsion RBambee, as

t he novabl e elenent is light due to the downsized di spl acenent detector, it
becones ao@tsmbgéhe @omm;@s&w operafiasy af thwm compressary iseenth® thecexhaisat i ve

bl litude d lized
by det ecERRGEETe Ty P, TR Blschglled’ o Mhemoshlls RprEe £ § 28hguea h€°57 "
February c8gfAupi@Mfst paiSadd Smn Th@”@l@§§d1| 923»1 ddis ady ﬁxﬁﬁﬁfﬂb)/%yh| arge

cen
anplitude, while preventing the novab eeer@ fromcolliding with
st atl Onal'lee(tl@geﬂ’tﬁ ﬂmangessp@ld pf tt!;xe cdlstthfergetla@oolanéIgaseﬂ’duecdece:lerated

d ad dete th
"t e Ged S ek SaRib M hoaRerS s g B eRbeb B 2R Vv e
shovv' ng an osqifel ath@mntt et eSS asngﬁ%ﬁaggwci%m trhe ach APt emd h

enbodi ment of the present invention. di spl acenent detect or
325 is dichpoded 9 nscasehen sicabodasz wnth laa imoreased. amibegnti tedmpertureor e

325a is serted n a recesieti1 &e ﬁ? niﬁf 10 surface of agl ston 5. A
coi | 325B51Q%eY¢sd ?e\éPIPHlf’a OFBY mPACE dNPIGESGY 1R AEEP RS t%ﬂl? nder
4, era e
fourqtoeenma%n{%o%lteggﬁt%ﬁﬁg%i%% e exp%,al ng@ ilﬁe ggrﬂé@ﬁgg&yﬁrﬁw éslgﬁéa(lcj:]errent
detmtoraﬁﬁcﬁe ilggdtfreeelby)prévmetdngmcni;mapdshbratﬁ)mf t he novabl e el emen:j f12
In 15 ot her wor this ran nt reguires no c ctin arts use or
fixing the di €8 a%%g?ﬁ aé@@‘éi get%'é"%@%%‘] @Pﬁ}ﬁeﬁ@%tegipvqu@n t he
bl I
The. cool PIETTEE thé osEillilt: gve%é‘@?%@?m. IR sl IR aRtpipt! | ©

ef fectiveRyp ebhnécdgsthehelosedr spacn 1Q@uaﬁd the tcoelingCkpsteaat Wihminenent
of the novable 20 el enent. The fourteenth enbodi nent di sposes the

di spl aceAHANZEBICAE IHE m@%gﬂwr@weéa%lrsthea@r@mww dnamh@r i1§PBAC 5 and

h lingd | Il b
obt 3 nede ARt P SRSl ossdiebreatamnt§ Rl f B S g | 0
portion magioal lyn\/\ﬁhéhttfh@nekhﬁuémfo@é Bmodht Anceesesi hedeaponse tbhen

fourteenth enbodi hent of the presenf i nvention provides the
oscillation-type conpressor conprising the block 302 and the piston 5, the
motor 3 including the stator 3a and¢ %g:ﬂ?ver 3b, the novable el enent 12

i ncluding the nover 3b and the piston he stationary el enment 13
including the block 302 and the stator 3b, the elastic elenent 14 having a
30 portion fixed to the novable el enent 12 and another portion fixed to the
stationary elenent 13, the cylinder 4 accommobdating the piston 5 so as to
al | ow Page 42




27 February 2002 the piston 5 reciprocating in the axial direction, and the
di spl acement detector 325 attached to the novabl e el ement

stationary elenent 13 at a radially inward portion with re\}stﬁggﬂqyﬂﬁg
stator 3a of the notor 3. This arrangenment requires no connecting parts
used for ; ' [ I hus,

t he m)vab éﬁéh rr%ﬁtSktgstﬁP "Q)ﬁt&ﬁﬁ%etﬁs gz%%@ac%ﬂeéj&@#g@ X%gn&br%@%m%@

whi | e theocaectblarmg apfavmufﬂer ﬂ?imsealsepuls‘ﬁmrwvelmhelyr@dm@ed mmmoxh@lselaedent
effectively elimnates the vibration caused by the reciprocative novement

of the nYVAIRALOLCHNBRISUPPIEISEEnt h Enbodi nent 10 Fig. 18 is a
cross-sectional view show ng an€@9hré£§ pe conpressor i n accordance
pehned

with a fifteenth enbodi nent of ention. Fig. 19 is a
cros$-secti ondigvigein &heatiea] aﬂo§§§@atdnaél v ndRVel ﬁ‘igf ah édwdllation- {ype
oscil l ati on- type conpressor in accordance with the fifteenth enbodi nment of
t he pres&AMpIBSEHtiN@ETCOIdANAE Withan qxghélmdrrmdlme@p.of she presemt inwtndimmt 330

h di al | 330a,fixed t t 1 di al

outer port | on i8R B ® Pidiags pRangttshee A Bofided B e giopkpAd =Y
bet ween py %cﬁﬁnymeﬁ&%@ 1284 oﬁﬁl@ s%géJHJESQS chaneaed fodie R)‘»(Jzér“?ziﬂt &F val |
of a bl ock 302 oOf astatlong% ment™ 13. Thus, the spiral elastic el enent

330 is rdtet:b:blegi spappdBed atlyzcmar shdfi2 8 1sacqmmcnad5o aAndgrgmowe

< W ovi agRegiendeqiougies Slidh ulh Benuen o Rybndeh Li2nd fedhoak A

rotationg Qg(;h rection restricting mechani sm 337 conprises a ratchet wheel
337a fornmed along the radially outer portion 330b and a click 337b fixed to
the inner cyl ilidréighth embiodlement difiersifironkthdG2vienttae 2fbochntentt én ¢hatfthshi on
so as to forma tch é d”aﬁf arrar(tjggrrent bet ween the ratchet wheel 337a
and the B?ﬁ%ﬁg% lt Y BAY1980r ection restricting mechani sm 337
limts the ro t

count er cl ockwi g6 ﬁ%‘cglf ('i)}ﬁ&d glrlé;tﬁoﬁ qﬁ%? ﬁt%eb%gglb ﬁcgﬁ,%@a%éeh é\(l)q?rhprrelgsor in
accrs daneg}v&tdmbbénﬂ@ntwﬁtleﬁlékplemﬂn@dihamhaﬁtetI be expl ained. During the
conpressing o ah g of the co ressor, the radjally inner Page 43 27
February zooz‘t%@ 1E8rPI$89H eH30Q et £25 SOMADIEFESFEHY tf@s@@m&%omﬁ BRWeEX| al
directio I r cakl f the
movanl o il BOIRPReribg SPERRENH BE e OGP EE et A BT R

el ement &;Baﬁﬁiﬁeﬁbﬁl §mdlnttﬁ¢rpaﬂisch@f d ongl tiH splose@mephcdeti@Sernvibhehe
radial ly inner portion 330a_and 5 e radially quter portion 330b due to

t he spi r @PryBURICGtIOAtPaSAage 1QI4eTélI€aﬂQ\|Vm&BE of glee coptand gaseisiredogedy, a

o 9 acelbdRe SHare Spachat 367 pfiaf SER baR APl ISRt ColieEt b 8hE ces
a_count eggbeletned %obpérﬁtga%rﬁllsdj)sgﬂaa@ i gaithed at (1R badbal b tHeeidkedor tion

330a of the elastic el enment 330 rotatés 10 in the counterclockw se
di r ect i ospaéa h23 cEpedubricatior oilahuaistgredunshe dower paradiie elosed space onal

by enunodaans mubeddul FE 2t SRuAT s2RN%ihE Tas iR G 28 fidTiBRid g >0
result, g SaWYﬁé’bﬂté?ler?;{)ﬂ;MSH%nﬂ% 14 tW'thB rtrtgegf@&ueattgcmﬁe@uggnéaon

330a of t astic r 330 rot es in nt ercl ockw se
di r2fct i otubriﬁ:attdreodtlbbrlchmsdhe\ﬂmenetShdersadfaablt;etwnnerthpmythmitr?l?li’aand t he

?'aﬁféi :"yf'ﬁeﬁ@%ﬁ@iﬁﬁ%&ﬁ%,ciq“axér?%oéét%?% e e dd ?t%ﬁfctt‘;'k"t%éﬁﬁt?im
337 J ; ,
She rad I TOBICER Sl SHEE 1RBEERADN €IS 016 BuBtevé BRfighindss, Tiueul |
inertia pyeomepoddsible20 etlhama‘tbé.ealahgtlbss dutlhernioreofatemg an pidilm

count erc| ockwi se directi on or dj iston 5 of the novabl

gly
el enent DoUesmite ¢HRAWS ?r?nat'l éhe kel%é@é‘k Dé%aavr\’té%%ﬁ%urmsmiﬁg?. ty of
trighgul ar: r\(J essure generating
mechani s%@é%&%ﬁgﬁﬁgfr@ %% %lﬂ‘ﬁieﬁ?%ﬁug?gggé gﬁ%@hégg ston 5. Wien 25 the
pi ston 5 rot apgsdescribed Q@'@We?ttl@é edihihs emiodénteino ofwhiehpresspedhvemtione
cylinder 4, fluid entering in each recess 334a, such as lubrication oil, is
forced to flow toward the narrowed edge portion of the triangular recess
334a in accordance with the rotatiormpgy g@ dHe piston 5, increasing the
pressure in proportion to the reduction of the triangular cross section
according to the 30 wedge effect. The effect of the generated dynamc
pressure is remarkable at the



portion where a clearance between the piston ~ and the cylinder 4 is small.
Page 44 27 February 2002 Accordingly, the generated dyn Rfa??ibﬁf
equal i zes the axis of the piston 5 with the axis of the c?lln

provi des a uniform cl earance between the piston 5 and the cyI i nder 4,

Accordin Le. t k| n

t hrough ngslvlld A sur&&gaﬁgﬁ\?@gﬁ %q{gpﬁ%gggxuéﬂgﬁgggﬁ?@n%{)%a@& &ag%}?S

cool i ng powaeciifigitherdiaiesirfity bBEVER the @yhﬁtleatlQthrR{ tHBISHK $20 2013
inclination of the axes of the piston 5 and the cylinder 4 effectively

o essdbebnkom ot el osedspac 2eihfrmgtment b g s
c

e%‘/fl ci end§ SBBHP)ELH?I%?%% é BQE 3%585\;@564 PRAGG ﬁgéﬁttﬁeéh@&dl nent
of the pragfek UeW@E‘ﬁ'tl‘i’é‘c?hﬁMbldfﬂta% tﬁé%lb&%tm@”vﬂay[ﬁg HQEEIO0 Thus,

conprising the block 302 and the piston 5, e notor cluding t
3a and t hlke shdesurﬁapeumelrtmgmlm seabd@hgrihe sapphetddbrigatibe aibvebedbmesd t he

pi ston 5, stati onar enent 13 incl udi the hl ock 302 and, t he stator
B The_ bosSIE' O pRGRta B aptan o8 SrBor deeking @Hnt@et GLOSRSL ABRES.

el enent S%p?lﬁ'flgg‘tﬁterlﬁbn%ﬁbh%l td Wﬁﬁae%ﬂ?@%aﬁd& | 'tﬁ’@% ;]n%i%r ahpe

rotational ion restricting nechanrsm e rotation of
t he el asthebébckrbmtm 33nratgut the shaft of the piston 5 |n a single
direction, the cylinder 4 accong? t|n the piston 5 so as to allow the

pi st®n 5 reciprocating in the afi8ih & Mgt and the dynanic pressure 20

generat | ng. meganosip 134 frayided. Qég%t%n%le@ Woutioe 1R ReAl8onF8E, ong

cylinder 4. I's arrangemen causes a i onal

di spl acetfentpm&smexslpmdtanc@ velieli @r minth leﬁddmli@ted)faﬁie srestantnertiysed by
t he reciprocative novenent of the novable elenment. As the elastic el ement

can rota égl 1 15 aivegieal drpsrsedionalirewesliaring an opsratedionsargnaifdhent |

gener at i AR PEEhES iy DR 3 AR iR U P GO RBTE L on ana  ne
cylisder. The[n ®ag, '@Bn@fl(ﬁ AecdhBind %{@@%5130‘% qeé 0Wz?§§§é Suffgeer ati ng
mechani smto geneFate a dynamic pressure acti n8a_ etween the piston and the

cyl i nder of ﬁrmcgl@m@@ral%aoﬂﬁmhiwkp}&s%geo@méﬁ esprcmdadm e ayiimdsirst on
W th the S e 30 c r. and d m,cl ear anc.e het ween
the ot of a03utnd enblierttelte TR is T1or Mgt bR Ete Buak 120 A GRLdaREERh

cool ant 9§§sd§ai@9%d¢sr@ﬁé Te*iﬁ%l Pagg cﬂmnec?eﬂ F@'@hé‘%&&ﬁa@@@%bﬁﬁfﬂ%”r% 'o?rt e
chanber. " Furtther nore [imnation th fset or inclination e axes
of the cegylinder haad % awed pinsther exdid éaﬂbvfalcyng tivpgesses 1566 ﬁcrrmftd on the t he

sI| por b en the piston and the cylinder. Thus, the slide |oss can
f@duc@)ﬁhﬁaﬁ Ehéecorrpressor ef fici ency can be inproved. 5 The

above. descri batef hiifeahBoarieri o IBESik NP oA d ARt iffa thement

However, simlar e ects w even when this elastic elenent is
r epl acedcbmnmuyiacatioer ;ﬂsaageclénement)mm:edh and ¢hpalgreowoé &305|ang dhe
rotational displacenent in ress ponse éo an laxi al .gi apl acenment. Sixteenth
Enbodi mefemmunication passage 131 are additionally provided.
Operation of the oscillation-type compressor in accordance with the
25 ninth embodiment will be explained hereinafter.
The high-pressure coolant gas, compressed in the compression chamber
9 during the compressing operation of the compressor, is sent into the exhaust
chamber 7b and then discharged to the cooling system via the exhaust pipe 10.
At the same time, part of the pressurized coolant gas 1s introduced into the
30  closed space 123 via the communication passage 131 and the groove 130b.

When the ambient temperature increases, the pressure of the closed space 123
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10 Fig. 20 is a vertical cross-sectional view showi ng an oscillation-type
conpressor in accordance with a sixteenth enbodi nent of tg n
invention. Fig. 21 is a view showi ng an el astic nmenber us Zﬁ%ﬂ{%ﬁ%&ooz
oscillation type conpressor in accordance with the sixteenth enbodi nent of

the pres t' c essor
compr1 selarea Rl Blherle I The o0 LERRIPRT i I 0a PR RE Gy -
conpr i Setih@clméérs dce 228¥dndngieifts4owarditlsd eip Bead cBhRgkThe pistow § R¢andead
7, and an elastic elenent 8. The main body 2 is elastically supported by a

suspensi m\cr@pwdmgtrpk@t shovvn) in the ti ghtly cI osed casing 1. The notor 3
conprises a s tor 3a r 3b.. per i xed to

the stator 3a: Gf\ﬁgv% %@]e(%yéi lﬁgnfa]% nﬁﬁ@%ﬁ@&ﬁ?ﬂ@ (ifl”g &R 5 VI a
a noyer gpnaebiéntde e Sfurd nﬁexf’fﬂ rd%hﬁﬁgnnﬁreéé@i TRY @kh%st%re%ﬂ?reqﬁ%?

and the nover connectl ng ne 9 cooperatively constitute a nova
el enent iixcredbe exjiaondierardy tohehiftt tireocyldmdeart 12Rexuessivedy tawdrd ke bdbpck 6
cooperati,vely constjtute a 25 stati onar%?el enment 13...The elastic el errent 8

conpr.seé ad gemari Howgvedy é&E@ 158 tRuIthe | ik g pggmpe e nthier BIesent an
| nner Cyidm{ti&@lwﬂeﬁtthegﬁ 1tﬂiestﬁbfl%stb'v5?r‘ﬁlﬁ{eéet'g é(fcé B&‘?dtﬁ@%ﬁ

pi ston 5.7 An out’er ¢ ortron 8c o s fixed
to the béndKl®Flb ﬁaheedc&ﬁmunmmbﬂr a&aag@riﬁirll xsedxghocdtedaﬂrohytl@é gappvel 30

e 110435 4 IRt el T s
T
et A, o0 g S P i o

of the abgsace d2ScikisheshabcAl tind samet YR, eloerel @slosp amdlzb@o@mhmémés When
alternatlnghcurrent i's supplied to the 5 mover 3b (COI|) of the notor 3,

t he per n@iBhthevitpide spaceehshatightly @@gﬂdtqaémg d1via thaigpareiliiDaofo ane

mover a0t iesethS BR RV abr s, SupEPIhe: ARol PakR LoL Ao RS 5o°
vi g g he ﬁfé’s@ﬁr@%ﬁ@lcbfrtﬁen@l@é@ﬂ s";%%e deBofsnpeddte e BhE i ook ATBN 0B the
Uilizing a reaction force given fromthe elastic elenent 8, the 10 piston

5 cont i noylisdgr rle’q&eahﬁtm@ towizd thectqp sleadi gentesvisnsnpprassed hwithtnea when
th i nd 8p, of the el nb hi ft th
b and aBiREs R RS Rty 3P bRgotes 1o Sibleftg BBYEN ife Hibioh " siPkalr i ca
portion ﬁBn?Ex&éb%n?élg%hbl‘éa %vm?@cﬁlﬁ%%ﬁg% oA RsiR ¢hé P81 PP 0P Yh@n

arrow shown in Fi Accordi ng epls on 5 fixed to the 1nner 15
cyli ndrlc]allstlpcnicmntabtbé ltkee el astic rrerrber 8a rotates in response to the

o splacerent gl e o2y PN AR ol Bhat e Bt LR W SIapes
e
i nt ake vgtomevd 80 moevdyd dnsthesdild sutfhee ofldmedef tieaylindeTA22camd g gas
ot Oducelccj)c nli(? “With this ?11%%?1%6%%%?}3\%16?1 thg cylinder 122 widely shifts toward
the top dead center, the groove 130 acts as a means for discharging the
25 pressurized gas from the closed space 123 so that the piston stroke can be
maintained within a predetermined range. Accordingly, it becomes possible to
prevent the piston stroke from excessively increasing, while causing no
problems in the reliability of the elastic element or the like.
Tenth Embodiment
30 Fig. 11 is a view showing an arrangement of an oscillation-type
compressor in accordance with a tenth embodiment of the present invention.
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conpressed by the piston 5 which reciprocates in the above-descri bed

manner. The conpressed cool ant gas enters a hi gh-pressure gpg f the
cylinder head 7 via an exhaust valve (not shown), and ther%gte?;% SW%@O?

cylinder head 7 to 25 the cooling system In Fig. 20, a support nechanism

413 b t: . _
St at i onary Bornnar 1Y SHo HECERralRIRHS ot A8 APRIATER g Bonbiebiidn 1o
t he nmovahiczoedementvifiltheTtenth teatb odiatontsofmer pregenbaivetitien.i s di sposed

closely to the caonmpression 3Q chanber 9 than the other stationary support
menber  414b. ﬂWelglrgavlalmtbesqwﬁatlowwﬁércmmgéﬁssgr@pgpia)rg&@s a|tighdly clasedhe

suppor t raNbs Lk 2 el RoUREE Phe gty ERIs g hASfB5laT B, ©
bet wgen tdeevisigadd #8olant WARRphcHEADA MctdA3 iaktude’® sandr 3%iald ¥ nidv¥&et
inward than the corresponding stati onar%hsupport menbers 414a and 414b. 5

Oper at i oBofThamayes 3bi istlixed to/peilconprEhe arainfbadie?2 45 xeeghtyrcanssivatede nt
wi |l be explained. rin e _conpressi ng ;oper ati,on, of the conpres , the
Bt ston 5 bt FisGELe BERA 12 8] AHES AN RIRBR 1S Tre mRVeb B BrERE f s el y
to the cOAPRRRSIRE nbPErSH o?t}?]é‘frfbtb}g a%fd’ﬂlegéﬁtc?]ﬂ S.r‘?l“hfe@%aﬁbﬁﬁw Elephé&iEnt 8
deforns in 10 response to a shift novenent the piston 5. The elastic

el erent 8 haxladesaicglindegédihe stieor Basifthe imotrchaddrackloskt . The main

def ormation, apount. Sinj.larly, when the piston 5 shifts far, from.th
compPess I RalfbBIasB A HYSURROTE D by fUSPERS 10 SPBngs Q! ShavBAin g ger or ms
in respo id s . of : it Wt

el ast b QTEmbpeosBlicasii Y STROHoioh ofl 1Y Sfuod i tRe 1@t pottiBh e

I n the nuigitlBclased gmmgidovi ded for separating the nover 3b fromthe

stator 3a is not conpletely uniform Therefore, the npver 3b is always
attracted tovaree @wéné@ra‘f aRd3A GIASHC elee’S FARPEIRTINE SUPBRLt thR@ISTORe

b canses o2 1Lre oLt sPLaARt e nd B e ARk ReciOf, B BBfieslofl O

8 i $5suf fohanstidr ¥ indefined byt thesclasder 4£4ad thbgristoneSnover 3b of the notor 3
is radially attracted in the radial direction due to the uneven airir?gap,
with

support of t heh skl positivrsletacting sensor dddalcomstibeiedony chdliferedd

ol oment  STA3E0Ek BN A COIEA YR Ind A Ve A PR BER e S DRI THE e
the pi st@ist%naﬂchrtdﬁgeﬁaﬂdté@an #hal¥beiighilerapresentiy ithe Ragd. Phigdagag t he

top dead 'center or tThe bottom dead center, ‘the elastic elenent 8 deforns
| ar gel y wighaldisceervastied anican digifiabiisignalihyen AR eorgrter dilénand thenannot

sufficiently..syppaort the novable 30 ele 12,4 h i iLrectiqn.
Ho er, S\%Béheaﬁ‘g aﬁPBt d§qn$erp%%§1898rg§gglﬂégpz%lﬁg 4%§u&gﬂd)atlctggtt8$f‘de?ﬁe Page
48 27 ReBidapysideaZcAtaldtBNALTISEPP N SupBHeEto Al piocddi vieombRement
stationary el enment 13 engages with the novabl e support nenber 415a fixed to
t he novatvoatelred?11pravaded in an amplitude controller 18. An output of the
reciprocative movement controller 221 is sent to a base drive circuit 222 which
is connected to a power source 217.
25 Furthermore, the reciprocative movement controller 221 comprises a
comparator 224 comparing the top dead center position signal generated from
the top dead center position calculating device 216 with a top dead center
reference value 219 stored in a memory (not shown) in the amplitude controller
218, and an amplifier 220 changes the amplitude of an output voltage sent to
30 a base drive circuit 222.

Next, compression mechanism of the above-described oscillation-type
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that the stationary support nenber 414a substantially supports the novable

support nenber 415a in the radial direction. Wen the pis i
positioned S near the bottom dead center, the stationary E@gﬁ%¥¥§¥%%%%r

414b fixed to the stationary el enent 13 engages with the novabl e support

menber 4 i t . t ] pport
menber 4%ﬁgnéﬁgggéﬁﬁpé#f%gg%%§%§Eghgﬂgﬂﬁ%éé%ﬁg‘éﬁg%8+$F%eﬁﬁ§?ﬁﬁ§§¥f§ t he
radi al dipoeedr surcéQs Augptidﬂrtglthe hbtdrecianhe mower bberde02 $UpAoAfaghBEc

novabl e el egent 12 in the radial direction at the support nechani'sm 413 in

addi t i onfiedd graeratedby phe stabor Beatterais themsiver 3b Bxew o theptsyon Adwmsed and
the el astic,el ement, 8, .even en t iston 5 i ositioned ar .the to
dead conPBAnEPTPlov BiAERse Yl Be Tedls it OFBE TV s P hiftSent s
canmpt seé pgiAndiractsoRaktelhfige éﬁerﬂ@ﬁ@gkﬁ%}]ﬁ%@@ﬂét@@eﬂ thé RfovédBirhnd
direction due to reduced rigidity. Thus, this enbodi ment elimnates the

| ocal si the plaskstiresilientilygledarmpen s¢sppmspdottheshift meeementopthe pisténand

the cylinder 4, while preventing.th eterioration of reliabil,ity, such as
reduct i os> ?WTW\%ae&lrﬁtg%g%ﬁceet#?@?’eﬁgge%%e F%t%&rcﬁé&rﬁifﬂbhﬁ éqtaﬁte"csl i de
portion i i . J .abhove,
Phe. o1 xt SEARE I IcToRly ABied e HOTIT fpdhed BEKRFH SRgi

osci | | at positigrpeContipuess aepentipnic ths clyeld ratiptocatboskee pistonng id the he
piston 5 anq(ﬁhe cylinder 4 accompdated in the tightly closed casing |,
th t oAXBU Mg the stator 3a and the mover 3b, the stationary

rovabl e 2- o SEROTIOIDIH A5%n S, B RS AP birtondt (8 BBt ot o
3, the ebasdorc2 bl apwmt afalbgvdipgal ipeohiventeli ined sodigitaindghelddby aht /Trovabl e

el ement 12 and anot her, portjon fixed or connected tqQ the_stationary el enent
13, and £RRVEiippet? apdvpplind W the lop deasheerien PosHeonsake latiapedasiice 12 i n

th di . . ¢ . e e h g
cont er - padPieaiiaht 3 UPRBAT BT B Rl by THe PR RER sohdfed f R

posy bl epbgitioiPBArtistdnpanabketietitRIP déad icentérerofecbime daluec21®nTaé the
support nechani sm 413 in Page 49 27 February 2002 addition to the slide

porti on dexphdr 2Hbcontselsiihs ammplitusls ofytherqagpunvaliage suppliaditpdhebasent 8,
wh t he.pi 5 1 it h t t he bott
cuer o 0SR20 "GPl PBuF Y s83Bnd e Sopser
the novag|fgehee®dtwhenl thet 8flciftdl tofl d@fd centedUushdifion *A/RAUGRItHA bl ty.
Thus, the sixteenth enbodi nent elimnates the |ocal side pressure acting on
t he sli ddeadracnder beferenee twedupi 21 3n Axcandingly, ¢heipiston zé) agmitimquséy ent i ng
th teri t] f | i.abilit ducti in .t
o AT entepar s oA A TGO KRS AH A EBITE broBSIHLAAP HEpFalEh 5 and
the cyl igggﬁojﬂo 4. Al though the above-described sixteenth enbodi ment

di scl oseS the el astic el enent 8 including a plurality of multilayered
el asti ¢ menbeCoodantegashof emqudlmighgystepl (natl shownj isintreddéded inte alawti c

el enent 8 can be,constituted by . an t he o] rabl e elastic el enent
capabl e BCSPBES ﬁPéHﬁtqfnjéat e dflyg)fr@{prgh%qu 7&@%\9@% eél%?lif‘d?aqorppﬁ?séfq
reduci ng.j ik Rel ; | ;

Lbove. dochBmBERQ 0FREScHihlct UvidehPHiTKE RBIBERHDL shéW WaPotelein the
nmot2§ 3acplind¢hieeadVeThdtcoadant gahantrodnced ar tlengempression clmmbpengas i ng

the piston 5 can be used. 20_Although the above-describged sjxteenth

enbodi MeRRTRTRHEESVSINERISKITLS Y RICR TERERDCHCHIR 43¢ PHOYF-AECHECH MBS on 5,
(L 1s Posst bl #hbAdiRfrdbsE8MRTANN S JBARSE ol Bohl hNIRArd RRaRIRSITE oFYREENL 8
to the piston or i I'S possI e%o connec gth min e axial direction.

Sevent eepylindertiegid®Bria 28 ekhgustdZalvs (Aot Q&m/h{]dtsip@lsed)meheoyﬁndssbead n
accordance with a seventeenth enbodi ment of the present invention. The

sevent eedt an@iberierEathaicyliadsr heash 1 ethg ceRBRg SYsi®Bdi nent in that t he

I I t 12 1 [ ' It 1,09 ' . Th
positli on' chanbr HycHERRE SRF Rat ekl G RRRls e I R R ST TRE 1, T
{ion ch i Bostte on of the
e i Ly s Tk 10 Short “whon I ha T omperature s | ow

Page ~0 27 February 2002 and | ong when the tenperature is high. Operation
of the oscillation-type conpressor ipy jordance with the seventeenth
enbodi mrent wi Il be explained. The conpressi on chanber 9 is held at a | ower
pressure due to 5 insufficiently pressurization inmediately after the
startup of the conpressor or when the anbient air tenperature is |low. A gas
pressure available for shifting the piston 5 away fromthe conpression
chanmber 9 is small. Accordingly, the



oscillation center of the piston 5 is dislocated so closely to the
conpression chanber 9 that the piston 5 may collide with 9%eﬁ>dair)nﬂﬁ)'2 head
7 or the exhaust 10 val ve. However, in such operating conditions,” the
posi ti on changi ng nechani sm 416 has a short axial length due to the | ow

bost b1 on e <th aiiefie TRETbERy ERETRG e BB B G JoBE, (FRUMTREGES ane
t he exha@@blijngl Bt (TnImtstho@])lS pi ston 5 can be prevented from colliding

with the cylinder head 7 and t'he exhaust valve. This prevents the cylinder
head 7 and t h&®psia&igs of 4he eogoilbativritfige ompeessoNdnsacdardganenaitbdhe

Furth wh th t, t. h hi gh I | i
accor dande0h hOBAHBER BTk 65 EXD AR BR TS iRaRetti ont temperature IS high, 20
attagned presgifiAatd I%knp?eﬁlﬂﬁ%'rogje?ﬁﬁbﬂ of tﬁB-cdrﬂ?ﬁé&Br,oﬂ%F(ﬁhhﬂG v%ﬁ!agbt | ons,

a sufficiently large gas press is av ailable Tor shitfting 'the piSton 5
in the diofélt poweosposeal2t dis feedbankcensiodle dinsadverd9ncenadtr aidiffesencehe
oscillation center of the piston, 5 is dislocat away from the conpression
chanber eg%e%hieon@éﬁ%%@pt %@%}t%p@mém@ﬁ%@rﬂlﬁémélanév& tppdeadhe
cyl i nder { .S e n
them OnctB ﬁ%qc%rgfé@rcéévélﬂlg %?Q%I%E%N%ﬁ%oaﬁﬁp ggﬁ(}% t% %g?@rﬂcﬁrn%?% Stbo%)g\ggad
center. Eheninate teediffereacef thehebpinstiamaining ai coistasetoprcleasand.y, causing
Si gf' ficant reduction in the, caooli r]g ower and in the conpressor

of 11 ency. Hgggéwsv?r,ithesrﬁeﬁlrééem IrIép@emnqdéwg,s IH&SpeBsE 1@ chengadi ng
mechani s 1 ang i t i r

terpor at QX Cr i icREseth 35 FediEEd dmBisR o | RERRER PR ETERA o

dead centlegrned] lohe. Jn tioease, ttheaog deadeehier reforehebmadiiey cBOOZinghdevdye i nder
head 7 and the exhaust valve. Thus, it becones possible to prevent the top

cl ear anc@2df selpetspa prefergbte galumérasmss phumltgsel pegynemerized fopedaad

ordi nary } Lsf ary. i e oJd.n el e

comr ose PERELFHEPREY ALY b Ukl BE U ML cBRHE o EridBirene of
t hel Pr es ey codlyenpoMeris QutidBR fnheccosdandaividnthieyRaisPaRteeasioforidiiBhs Si ng
the tightly closed casing 1, the piston 5 and the cylinder 4 accommpdat ed
in the trgating &0 dbedamdiemigalr, temperasuse, the mysiamnprassurst theosys@nnd t he
nover 3b the@it%ti onary element 13 including the cylinder 4 and the stator
3a of thETHBEBHY ,eth the novabl e el ement 12 including the piston 5 and the
mover 3b of t R uRDIHRIabovel Bes@l RSt fehtieb fIFRIdin n fiydredsds mrtbpcal'eémﬁé@ to
the novable el ement 12 and another portion fixed to the stationary el enment
13, and shasposippwssdhacgohiggperenos theigcempesraratldds wiakestihposeibad| e

el nt 12 for changihng an_ axi osition of.the vable el enrent 12. Wth
T ar r Bhaisn it Poolie SRaBrdl pBZmpRed iy atudiRsiRe ST TBR Peavirid,
collidin ' ' I I bl e

ol erent 3o e IR PR, el e entine, (io KR povs Tove
chanber Oxckssivalytinerdassng andirealizprgemueifracnbnomprassdmeped ratredi at el y
after the startup of the conpressor or .when the anbient, air, tenperature is
Tow, | Ths, ¢ hEISCLo & FI SRS B ERbe bR L o SEARA D thenGR evont <
t he conpnes i dgyTeg, q[yl/% Reed I p: i RiNg;

reliabil |At yéﬁﬁ\%{eégﬂ(gﬁsﬁ%pr e§se§.dc urt%?r nor eg%ﬁgﬁe%ﬂggﬁﬁgéﬁﬁ%p

t erfifer at olearamec dsthe pigorrS |@re¢spondingotodéine anofddsed| tyyseleatl témter or

when the anbient tenperature is high, the attained pressurization js
suf fi ci eftiEiensegrrlue @@ﬁ%wmqaﬁ@r @g;‘%}?ﬂ%rh% ,Su?ﬁén%ﬁw&ﬁfaé“é‘r’fé%nt 12

includin ' j ' f Lo C er 9.
Hovever . TR 058t B Be o EarinSa YRR P e PR TR B SRR RRE e
top cl eaHayedy ! tHeheombséwor afficienty Reireadengasinpewherehy rand ofeht tges an
ordi nary operation satisfactory in the cooli n% power
clearance volume to the cylinder volume exceeds 10 %.
30 As apparent from the experimental data shown in Fig. 12, the tenth

embodiment makes it possible to reduce the cooling power to approximately
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as well as the conpression efficiency. 30 The position changi ng nechani sm
416 di sclosed in the above-descri bed seventeenth enbodi me%f t he 002
functional el ement whose axial length is Page 52 27 Feb %%3

vari able in response to the tenperature change. However t he position

changi ng y, h | emrent
Capabl 0 0T ehanaoyt LR e A Lo S e Rl B BRI By e
response effiaiemeyschextier ralo vE theteyp vlearance Wb@@m@rt@ t%@r@'liﬁ@&svolﬁme

Although the bovi des C’f bed, sevent eent h enbodi nent di scl oses the notor 3
conpri si n§ Br 732l bng ithkecrimes Bssibleytodibie e ompressgeméren f or

reci procaj &é.l?EBkvsetquvél %aQC&%dgﬁggﬁ%EhM%%gﬁF?B étfl)d' ment Fig. 23 is an

osci | | atl fessor 1 nacc eent h enbodi nent

of tBe pr esentAlsml’@ﬁlbml aBbeec ctihtemht Bnfyligicomnbs dhd éﬁé§eﬁtr Bf¥entfon
seventeenth enbodiment_in that a stopper 417 is provid limt an axi al

shift amﬂI@ﬁ”@ﬁS &h@é)&%llmetﬁpeﬁ@mprmssmmpmsmg thes tighsliyt ¢closed htasnglgﬁg

W th the Lo ey A RSl seraEnd e Yo Be i GERl B QB
chanber %dc@n’ﬁﬁbda@&i i@ ﬂh@wghtw @R?slérdecé?!;lﬂ gtlo th@%ﬁdﬁeﬁmlkalmﬁﬁt&at hon

imedi ately after the startup © he co essor or nt air
t enper at LﬁraeaﬁdstheolWOVAr §bsthmasm é Camaetfaﬂl te themewerf 3b of thdmqrosBothed away

MR T R L T T e RN e L R (LN
pi ston 5tﬁeystﬁﬁbhbg>§ el ffdnt N3 M&M&ﬁ'ﬁg t'Plﬁ,-ag‘taZoP al OF ¢ é%ﬁ%r §§l&‘ﬁ§n¢§m 416

However in such rati ng COI’] I't1ons; ositlon C andl ng

has a shaylimaerad, lmnglalstldumalenmrtﬂ& Hammg emrpertaxbmr&) fixcdheo chephesshlen
ent er S|t|on of the piston 25 51is

Ut 17t eRTe ol PrANoNGRbiRILAC B o B Ren et laTery Ay dhe pitomat 1 he
chaust ToVAR %‘?F?‘Yt%’i%§§ﬁ§@°?%g°‘”tF 8 s 0T IRCBLAEaE e Bhe 7 om

bei hg damhgdd:enm;amlhengmlmﬂatlﬂ m&dnﬁs 2k6 dbr teleptdring tHhopdshd icefter
changi ng nechani m416 nansggéiﬁcgpextrenel decreased 1 n response to

ext r emel Poéﬁé@ﬂg@ thppiden RitbaPIsten pesingn signaligbtined dreaghen t he

anbi ent r uary 2002

pressuri % {qiﬁ%ﬁo@e\%ﬁe&q ”ée%m §r§] t%%eh@ﬁl% (Rt %lsmﬁiaélﬁ %h%nfé’irng
nmechani seodl®lliagaiesampditis dfhe maviee d3H Qﬁfﬂc'&@?da&?édl%lltl@% 8{HereHckace
417a of the stopper 417 is brought into contact with the elastic elenent 8.

Thus, t heeé\t/@@péhe toprdead center Paskisor aodss selects fap dead genterakfereaceovabl e

poctl bt o ‘b, 2Ok ANCTE' BF, SEFE PRI FREFRRE Yante SAERRINE Mt 2pador ™

excessi V@h}s{ngﬂm@ the tb aldatecate Prélich@lioe QBRI 1 PMWERY 'tl%ﬂcsaef'r}éjrig’erge £ WE
cooling power as well as the conpression efficiency. As desc % ove,

the ei ghteprlearansoddinthe pastonh2 ¢anedenincireasest lmmesmormeom dedetteased

|l at furth 417 for lLimt
Che axi artUPHE aif JERPeSERirn O o 25 GCER el “ThUS B °2§>erwg ROBEs it on
changi ngsiiBERANES Weatfout kR ridtaBiofr "o@”ﬂﬁﬂ%?}me etsfs] £ aIRS TRICREY ;rtla'ug,i o

prevent the novable elenment 12 from excessi vel ro
corgr essboronicarmssitgeito rcatigorsectitcient cemgirgssuTanprdtiopeinaadow danoei t i ons

15 i ncl udi. t he sudden changes in he anbi ent, ai enperature or in the
pressur i %’dﬂ? ?’i?é?letb rgﬂnd?i R G aegerqréﬁstlpaﬁ C@?“&Ee cool i ng power and
lack of the comy o??ﬁi(%%’io Y SoRENIRIb YR SRRMIRTLAD BV Ridb, Tor ™S

W t hout departin he spirit of essentra aracteri étl CS ereof. The
present eoqusmsrths shato2 B adesd thd atbare3t. Héoafewree itns erddibssaobyahlay
illustrative. a of the.invention is

defined HE ﬁﬁﬁﬂébﬁ ! ei‘éﬁ Ialigérlx@ %Wsﬁ:é‘:]g‘feq{}api" ﬁlfg”l%@éﬁ It TgHagr @ by ng
theg Alk; f'f&% suc%?t}éu hf&“} is %ﬁp{)@l@gtft?:%ar i g[eﬁ'xe@'égtgﬁg%sre é%%%tgbﬁltﬁ@

eqU|vaIen S o es an oun ore’inten e enbraced
by the ct@nssnanner.
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2~ Page 54 27 February 2002 CLAIMS 1. An oscillation-type conpressor

conprising: a tightly closed casing (1) having an inside »odPr
storing coolant 5 gas; a block (6) accompdated in said t?g GE‘mgag':'?oséed

casing (1); a notor (3) including a stator (3a) and a nover (3b) a piston
(5) connected to said nover (3 of Ld,nmotor: a novable el enment (12)

I ncl udi ng said nover (3b) of sﬁlﬁ"%?’ﬁmgﬁgt@ﬁpﬁ 10 piston (5); a
stationary el nt13( k33 viercH0bRsksSe tigEwl : ) aid
bl ock (6); qni% stic el enent (ﬂ%shavcfﬂlnog{ag \ggrtglg{%lw?%%%%:‘ ??(%W tﬁgnsfz}q)
nmovabl e e’J(anrﬂssorsz agdoedmtdeewipor an ozley8odh fambddimestiaf shatpreserty

el enent é13é .15 a cylinder (4) shiftable in an axial direction with
respect SAVENHPBck (B): and a shifting device (16) for shifting said

S marier ) R P18 HhodaBROHARH bve 207ORCHAEE Ot YRS STRIAROT

conprising: 2 t’ly c ose casin havin e space (

storing anolcard. 'Iﬁmsmo&abla)sthtc(rﬂjasamm;ﬂdd witls ahelblokné |aY1dCS|h<i>&@l§ﬂeC<'iS| ng
nover , a piston

1 t 3 | udi t at 3 d
Connect edniibe Sital digaion 91 @ %rs%gé{@(w%@%@ma TEsmovana biosberede | 12)

I ncl udin r n 5

stati onag\y e errgg{&{ ?g{%@p ugléfr}gdgﬂ;%’g tsta a&gjg?é‘ﬂFpé@%ﬁBﬁéﬁ%?S???dand
sai d bl oR8tb)acased et beth endt efehe myathievitatrdnger22 T hatd domidigaedt o
said novab] e 30 el enent €12 and anot her portion (8c) fixed to said

st alVonaryitBItBgeouisidespf the syghthygelosed)casmg tladihe heekrprespuetchambens! ock
(6): Pageyz3 and 228b communicate with the outside of the tightly closed casing 1 via

back-pressure pipes 226a and 226b, respectively. An intake pipe 20 extends
from the outside of the tightly closed casing 1 to the cylinder head 7.

15 A pressure control mechanism 225 comprises a total of four pressure
control valves 225a, 225b, 225¢ and 225d. Connecting pipes 225e and 225f
extend from the intake pipe 20 to the pressure control valves 225a and 225b,
respectively. Connecting pipes 225g and 225h extend from an exhaust pipe 10
to the pressure control valves 225¢ and 225d, respectively. A pressure pipe

20 2251 connects the pressure control valves 225a and 225c¢ to the back-pressure
pipe 226b. A pressure pipe 225j connects the pressure control valves 225b and
225d to the back-pressure pipe 226a.

The pressure control mechanism 225 introduces the low pressure gas
from the intake pipe 20 and the high pressure gas from the exhaust pipe 10 and

25 adjusts the introduced high and low pressure gases by the pressure control
valves 225a, 225b, 225¢ and 225d to produce adjusted gases having arbitrary
pressures in a range from the introduced original high and low pressures.

Operation of the oscillation-type compressor in accordance with the
eleventh embodiment will be explained hereinafter.

30 The oscillation center of the piston 5 shifts toward the compression

chamber 9 in response to changed operating pressure conditions, such as a
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27 February 2002 a cylinder head (7) fixed to said cylinder (4);

back- pressure chanbers (18a, 18b) forned in said cool ant ¢ ) and
airtightly partitioned by an integral unit including at |%§§§R§%§1§$asa|d
cylinder (4) and said cylinder head (7); and 5 at |east one of said

anot hor  SekrEyeR et M e ERnAE A BFcyEHioR of O RRs PR S, A
pressure plstvz)aIS Ry é'XtEeedStfhlel tthdamHtamer posipivasaat coNidewittdgrceylimddy cl ai m

2, furth O, conprising an elastic nenber (22) having one end connected to
said int | /unit including at | east one of said cylinder (4) and said

cyl i nder head e 0, enent
(L) "8, The dadhisafies i BheShud S Ga0PaR 2238 1S8R En e A TR Prse i

cl ai 5 1gohtiod valvd B25b4Es cluy@rl Thiukgthe Badk-peedsupe ThhhtberdE2®£1d heldsansor
(24) fixed to one of said stationary elenent (13) and said cylinder (4). 5.

An osci | |th¢hbghPwﬁéué@dﬁmbgnnor%dhprprgsmgeacqntgbitvqlvm?&%m&@bsa g and)

h d bl ock
nccommadie P uERBTT Ty R B aEheE TR, R B pla R Sty
stator (Q@)gbal@ql@drm\tgé 16 fes@upd. ston (5) connected to said nover (3b) of
said notor (3); a novab el enrent (12) including said nover (3b) of said

mot or (3) and Lhe mv@b@ statm baje 237t thengtatored @ abift togher towadd ag sai d
3 f d.noto Kk J t, I t (8

haviflg Sadt p‘éqm%%‘éﬁseﬁwchégﬁa b 3R e BIGEH 6 bb o i Tusyon apnaretior

portion & frx?ﬁ(x)%gsf‘o?l ﬂb% @taﬁe%ya; Edsht ifriAlandd b%t&séhhrtﬂ%fbéé}% fixed

to saldbock or s tab In an a Irection with respect sal
bl ock (6)preskage ch@mbezs ZQQaramdQZSBOZ a cylinder head (7) flxed to sai d

oL n0er (0 Al R el A I M FRAS: hhepl o @
f}égé ‘("‘g;j otp%%é%gﬁrtggm lr{lfg{é‘%@@rfcﬁﬁeﬁggi 9?1218{;%3@6%9%rthé‘éhlﬁ’}ﬂo%éhﬁn?ﬂﬂ Ly
15  the stator 3a of the motor 3. The top dead center position of the piston 5 also
shifts in the direction opposed to the compression chamber 9. Thus, it becomes
possible to prevent the piston 5 from colliding with the cylinder head 7,
eliminating vibration and noise.
As described above, the eleventh embodiment of the present invention
20  provides the oscillation-type compressor comprising the tightly closed casing
1 having the inside space 1a for storing coolant gas, the cylinder 4 and the
block 6 accommodated in the tightly closed casing 1, the motor 3 including the
stator 3a and the mover 3b, the piston 5 connected to the mover 3b of the motor
3, the movable element 12 including the mover 3b of the motor 3 and the
25 piston 5, the stationary element 13 including the stator 3a of the motor 3, the
cylinder 4 and the block 6, the elastic element 8 having a portion 8b fixed to
the movable element 12 and another portion 8c fixed to the stationary element
13, the stator 3a of the motor 3 or a movable stator base 227 connected to the
stator 3a being partly coupled with the stationary element 13 so as to

30  reciprocate in the axial direction in response to a pressure imbalance between

back-pressure chambers 228a and 228b formed therebetween, and the pressure

-
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a block (120) and a piston (5) accommpdated in a tightly closed casing (1);

a notor (3) including a stator (3a) and a nover (3b); 10 bﬁ L£ment
(112) including said nover (3b) and said piston (5); a stgg{%ﬁg}% 2e‘fdemant
(121) including said block (120) and said stator (3a); an elastic el ement

168 havi ( ( !
Cort) o f1orsh RicHablisrh 229 fof SAOlIRNA phE e8RS oF 1ie 1ARA. ASNORL
accomodathiamgbesi2P 8z ada286) Veivh thistarsaigement, ohe ¢tXor of sid Aicabt ehifes an

axi al directipon, ,said cylinder (122) being ingﬁjrted in said block (120) so
as to redip BHECHONPRARSEAOThedtorapTeSsiORChAMDe When thedep deagdenter ned

compr | o1 M B e R STy R iAd G head s MR G fHutasl
(1225; ansheradngpiessuat icondidssagecdok OHd b&1atibe ceatst 6f Peasisgirace

dingl
(123) and sai d exhaust chanber (7b). 7. gl' e oscillati on-'ti%pe conpressor in
accor dancdifiip im the direcBonwippased teshegiamprasseen shanber1ZBys; ¥ besomesst ed to

Compr eas ORI EC iy Bustba, Y, TR o8¢ don gt el M8t v weer
sai d cyl ig)fiamdtia2yitrationadrft Rbek (120) is 30 connected to a |ower part of

said closed space (123) via a passage. Page 57 27 February 2002 9. The
osci | | ati on-t ydEhoogpr ¢las mbave-desembedcelewenth wmbodénenhetisclosas gtheove

130Q), i i ded | i.de. f f said cylind 22) and said
bl otk (1288 ool gleatRiTA S GeBiceoiapBolS e sifsedRRe! e batr

755 S L 8000 bSO L e AL 00t o

cyl i nder accomodated 1 n saidt osed casin
i ncl udi ngffects ataor b¢ IHtamredl avenvwehet 3hg; pre@sarepcontmol (hclkamsac22d iso said

(3b) of dpfacsd by 203) OHher CmBepIEEqepsye RoRERl doNies, OF oRGmpAALE
Lo sl ok s e RPN ALIPY B0 sty Stk B0 gl
(12} Sand 3anef they mpeot Bon (8c) fixed to said stationary element (13); a
Diton posi L10n, det et N0 §enS0n ol ALdife) ST atn Lo Boio et Thenics §
comprises the stator 3a and the mover 3b. However, it is needless to say that
the similar effects will be obtained even when the motor 3 is replaced by a
different motor which is capable of causing the piston 5 to reciprocate in the
20 same manner. '
Twelfth Embodiment
Fig. 14 is a vertical cross-sectional view showing an oscillation-type
compressor in accordance with a twelfth embodiment of the present invention.
In Fig. 14, a shifting element 229 is provided for shifting the stator 3a
25 in the axial direction, in addition to the arrangement of the eleventh
embodiment.
Operation of the oscillation-type compressor in accordance with the
twelfth embodiment will be explained hereinafter.
When the compressor is started up, the piston 5 causes a reciprocative
30 movement in accordance with the current supplied to the motor 3. However,

the compression chamber 9 is held at a low pressure immediately after the
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top dead center position calculating neans (216) for calculating a top 20

dead center position of said piston (5) based on a piston nal
*obt ai ned fromsaid piton position detecting sensor (214); 2?%§anﬁgzocdczzgnt r ol

means (218) for controlling an anplitude of said nover (3b) in accordance

th di j dt
dead cent ot iy SPGB el P e e BEHAEEE, L
changi ng theapist¢228)is fsor sotedhghaty tisaipdstonp Sdeanhoeshift sudfieiante ivaihee

(219). 11. An.oscillation-type conpressor conp ISI g:, atightly closed
casing ( Bire Wlhgo%ﬂosrerﬁg t@e¥}g W?F%%Sl@%r(:}s@l@bﬁﬁg cdBl QﬁlﬁeBO’V@Hg; the

l'i nd
page -5 OSSN ERePOE ORI TRS0E e oRArt ik SPleefo B ChalBer
nove§ (31)..Ttes phayt oaus(ﬁheqmsmpieoicbmwwdt}ﬁmeeéxl(a'im vatvesef d’l@@_‘;’l@ﬂidér?’) a
novabl e el errent 12) incl ud| sai d rmver of said nmotor (3) and 5 said

pi ston ($eada /st Bowsyery &QC@ Mg (te3fhe rt&ralﬁﬁhngnﬂmding@rat of (}Bh)Préﬁerstal d

navi ng. 2) iR Vi PR B Pte ARG s BUBY e, Plrof e R e e R At

portion (cﬁf:éctfdmogpb@e@chthstcasmpfv@srsymlcmﬁmer(937rhué0daﬁnfg ﬁ&@&&rrt ﬁga) of
said notor (3) or movabl e stator base (227) connect ed tosaid stat (3a)

bei ng pameyanonmb&lwwmmsomml omilyan@memter(ofs)h@qmmm 6 cariber ocat e

axial .dire nse essure ce between
baciélpr e PO§}LO ?‘fg ﬂngepgé(g??? t;;] E?Sts}fﬂ}‘éh%?\%@é ~ and 15 a pressure
control necha d@@@é ttorr?r essure
chanbers (228?&;2@%@»12%%% ogscdl)%%llgl?l on- e%ggg%)gngrﬁéﬁgrsﬁlbﬁl gg}giodrlg nce
with cl awmth]lhev\byﬂmdor Shadt7 rcblrmmgrthe(gaﬂ}up operetipdedf the chmptesagr,sai d
stator (3a) o i 3) dlr ction,o sed.to.said.co ressmn
chanber - pobvepiRg the Exbans Ckal? trom Pepish dimeged G EEmingiRGnais and
conpr essQLLLRMPY. i sing: a bl ock (302) and a piston (5); 25 a notor (3)
including a stator (3a) and a nover (3b); a novable elenment (12) including
sai S nover (3WAs described dbopvet dne (Welftla esmlacbdiimmtyo’étlwpmSe(nlﬂhvennbudl ng

por 1 on PISBHcEAE el %b%aﬁ‘y%te‘?d DRy MBI BN RS DICHHSA 0T o
P21 0 St bR EPSuloS)e B P My oBBSITRY Bl AR By o
Page 59 chamber 9 when the compressor 1s stopped With this arrangement, the motor
- stator shifts in the direction opposed to the compression chamber when the
20 compressor is stopped. As the oscillation center of the piston during the start-
up condition is shifted far from the compression chamber compared with that
of the ordinary driving condition, it becomes possible to prevent the piston
from colliding with the exhaust valve during the start-up operation, eliminating
vibration and noise.
25 According to twelfth embodiment, the shifting element 229 is made of
a spring. However, it is needless to say that the similar effects will be obtained
even when the spring is replaced by any other comparable element which is
capable of shifting the stator 3a in the axial direction.
Thirteenth Embodiment
30 Fig. 15 is a cross-sectional view showing an oscillation-type compressor

in accordance with a thirteenth embodiment of the present invention. Fig. 16
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27 February 2002 a displ acenent detector (319) connected to said piston (5)

in the axial direction for detecting a position near a to&(ﬁ%@ﬂiﬁ?bﬁ of

said piston (5); top dead center position detecting nmeans
obtaining said top dead center position of said piston (5) based on a

signal ohgg dﬁ%@r%r%los'lgoifh% %% @u&nh%capam o@%%*semétﬁg@%gp@ %Ph@%}{sé’&l fpge

det ecti ng nmean§ tecting a current or vo sald

mot or (S)accardarmwmtfsﬂmpﬂ}urteeaﬂsembﬁ)nfem ocfhhegxragertth@vmhb@ge applied to
said notor (3) bﬁsed % oalt'M)ut signals.of said top dead center positjon
detecting 10 rBa gS(é §0 §Bf5cp 21QR7tYBE (CATBDERSSOF COMPIHECHE mam1) .

(5): o maosy T ToeR S ERERGES A0S s aefler e na 5 4 betlY o Al "
el engnt (ale()lUSI&ﬁJ“% m@asabdembea dydinderd] &ad d pis&IOS. A‘Sa&yhﬁdéf Béa@rrary
el ement (13) inclu sai d._ bl ock 302) and sai d stator (3a); an eI astic

el enent (CRTAPIipes, ARGNEksoValven30Va dad: an cxhausbyvabiee387bndie piELyn ants

coomod SrREBaHatf st e Pliindtr. 73 (stPBlin Sykinfhcitps B &6 akdl
recipr OCQﬁté&ﬂldrﬂ "Rife @ ﬁaeﬂw eled p@s”tonaslﬁna tH o AfRIFeHa I

zh [&)@g"ratﬁ g
attached to sai d novabl e el enent 12) and said’stationary ele 13) at a
rad| ally deﬁmajCQWBSﬂhOWChhmt&’r%(EEhd oonmrdssaoatahnammea)%s ceandcnafdttor (3).

An osci || € _Conpressor. conpri si.n a blo 0 a
o sTBn (B ltemilieouing RRRili Tewal B o8 5kt endd ehd b ihastovab o
el enent é% 1igncl udi ng said m)ver (3b) and said piston (~); a stationary
el enent éplf i ncluding said block (302) and said stator (3b); 30 an el astic

el emrslnt (330) ’IFfBe]\c/mgré aodyr30lors faugsdy Consntllnedmyad)hﬂ)\elbéﬂemnggﬂmn%:;d

anot her portion fixed to_said stati ry el emgn e 7

Febr war y ARRBORRRAISMEBAD. dednoy 8IS S oA e B 3

limting n&i@@ef ) éft}i%”m%ft?lsé" T‘h@%@fdrfarg ef’élﬁ@{nt i?%@éluﬁ@? ?é};ﬁ%@%ﬂf‘ affiaft in

a single direction nder sal so as to

al | byv saithle gtatbo3a(&) theemopmpaaﬂhegnam bodgd3Cl mlellasntal@y suppdrededbylgnam c

pressure generating nmechani ( provj ded on at |l east one of sajd piston
(5) and SHFRERS)PR SHENE((OL S wrg)nmo@@qmgfaﬁmkosa eauBE{nes $BPWIDRBACEI ng: a

tightly ¢iQ3R%1EARN?%14™ 4s one end fixed to the movable element 12 and the other

end fixed to the stationary element 13. A displacement detector 319 includes

a core 319a and a coil 319b. The core 319a is connected to the movable

20 element 12 via a connecting member 315 extending in the axial direction. The

coil 319b is fixed to the stationary element 13 and has an inside space for
accommodating the core 319a.

Coolant gas of the cooling system is introduced into the compression

chamber 9 via the intake pipe 20 and the intake valve 307a. The coolant gas

25 introduced in the compression chamber 9 is compressed by the piston 5 which

reciprocates in the above-described manner. The compressed coolant gas is

discharged via the exhaust valve 307b and the exhaust pipe 10 to the cooling

system.
Next, compression mechanism of the above-described oscillation-type
30  compressor will be explained. An inverter circuit 341 generates AC power

which is supplied to the coil of the mover 3b fixed to the piston 5. An exited
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10 a piston (5) and a cylinder (4) accommobdated in said tightly closed

casing (1); a notor (3) including a stator (3a) and a nov X
stationary elenent (13) including said cylinder (4) and szjl?(f{btp%at%?o?%a) of
said notor (3); 15 a novable elenent (11) including said piston (5) and

sai d ”DV%ré)il( 3P InE a3y ﬁ%gghgf%t@ﬁém?ggghgﬁﬁ g, %eﬁ@?%&)gé@e@ﬂj‘(’ %gl?re%tﬁ)?f“ on
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25 Operation of the oscillation-type compressor in accordance with the
thirteenth embodiment will be explained.
The movable element 12 reciprocates together with the core 319a of the
displacement detector 319. The core 319a is short because the detection range
of the displacement detector 319 is limited to the vicinity of the top dead center
30 of the piston 5. Accordingly, an overall weight of the movable element 12

including the core 319a is reduced, while the resonance frequency is increased
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excessively large amplitude, preventing the movable element 12 from colliding
with the stationary element 13, and preventing the elastic element 314 from
30  being excessively deformed and damaged.

As described above, the thirteenth embodiment of the present invention
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stationary element 13, the cylinder 4 accommodatmg the plStOI] 5 so as to allow
the piston 5 reciprocating in the axial direction, the displacement detector 319
connected to the piston 5 in the axial direction for detecting the position near
the top dead center of the piston 5, the top dead center position detecting
10  means 320 for obtaining the top dead center position of the piston 5 based on
the signal obtained from the displacement detector 319, the current/voltage
detecting means 321 for detecting the current or voltage value of the motor 3,
and the power supply means 322 for changing the voltage applied to the motor
3 based on output signals of ‘the top dead center position detecting means 320
15 and the current/voltage detecting means 321. According to this arrangement,
the displacement detector is only used for detecting the position near the top
dead center of the piston. Downsizing the displacement detector is easy
compared with the case where the displacement detector is used for detecting
the entire amplitude of the piston. The movable element is light. The resonance

20 -~ frequency can be increased, while an increased cooling power is obtained.
Furthermore, as the usage of the displacement detector is limited to the
detection of the position near the piston top dead center, it becomes possible
to accurately detect the top dead center compared with the case where the
displacement detector is used for detecting the entire amplitude. It becomes
25  possible to suppress the fluctuation of the top clearance, thereby providing a
reduced top clearance. The cooling power is increased, while it becomes
possible to prevent the piston from colliding with the cylinder head.
Furthermore, as the movable element is light due to the downsized
displacement detector, it becomes possible to suppress the vibration caused by
30  the reciprocative movement of the movable element. The piston amplitude

detection is realized by detecting the current or voltage. It becomes possible to
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surface of a cylinder 4.

Operation of the oscillation-type compressor in accordance with the
fourteenth embodiment will be explained. The core 325a of the displacement
detector 325 is directly fixed to the piston 5 of the movable element 12. In

15 other words, this arrangement requires no connecting parts used for fixing the
displacement detector 325 to the movable element 12. Thus, the movable
element 12 is light. The resonance frequency is increased, while the cooling
power is increased. The weight-reduced movable element effectively
eliminates the vibration caused by the reciprocative movement of the movable

20 element.

The fourteenth embodiment disposes the displacement detector 325
midway on each slide surface of the piston 5 and the cylinder 4. However, it
is needless to say that similar effects will be obtained when the displacement
detector is located at an appropriate portion radially inward than the motor 3.

25 As described above, the fourteenth embodiment of the present invention
provides the oscillation-type compressor comprising the block 302 and the
piston 5, the motor 3 including the stator 3a and the mover 3b, the movable
element 12 including the mover 3b and the piston 5, the stationary element 13
including the block 302 and the stator 3b, the elastic element 14 having a

30  portion fixed to the movable element 12 and another portion fixed to the

stationary element 13, the cylinder 4 accommodating the piston 5 so as to allow
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Fifteenth Embodiment

10 Fig. 18 is a cross-sectional view showing an oscillation-type compressor
in accordance with a fifteenth embodiment of the present invention. Fig. 19 is
a cross-sectional view showing an essential arrangement of the oscillation-type
compressor in accordance with the fifteenth embodiment of the present
invention.

15 In Figs. 18 and 19, a spiral elastic element 330 has a radially inner
portion 330a fixed to a movable element 12. A radially outer portion 330b of
the spiral elastic element 330 is slidably put between projections 333a and
333b protruding from an inner cylindrical wall of a block 302 of a stationary
element 13. Thus, the spiral elastic element 330 is rotatably supported about

20 a shaft of a piston 5. A dynamic pressure generating mechanism 334,
comprising a plurality of recesses 334a, is provided on a slide surface between
the piston 5 and a cylinder 4. A rotational direction restricting mechanism 337
comprises a ratchet wheel 337a formed along the radially outer portion 330b
and a click 337b fixed to the inner cylindrical surface of the block 302 in a

25 cantilever fashion so as to form a ratchet drive arrangement between the ratchet
wheel 337a and the click 337b. The rotational direction restricting mechanism
337 limits the rotational direction of the elastic element 330 in the
counterclockwise direction.

Operation of the oscillation-type compressor in accordance with the

30  fifteenth embodiment will be explained.

During the compressing operator of the compressor, the radially inner
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10%& () element 330. More specifically, a large displacement of the elastic element 330
causes a clockwise rotational displacement, while a small displacement of the
elastic element 330 causes a counterclockwise rotational displacement.
When the radially inner portion 330a of the elastic element 330 rotates
10 in the counterclockwise direction with respect to the radially outer portion
330b, the rotational direction restricting mechanism 337 locks the radially
outer portion 330b by engagement between the ratchet wheel 337a and the
click 337b. As a result, the movable element 12 integral with the radially inner
portion 330a of the elastic member 330 rotates in the counterclockwise
15  direction. On the other hand, when the radially inner portion 330a of the
elastic element 330 rotates in the clockwise direction with respect to the
radially outer portion 330b, the rotational direction restricting mechanism 337
allows the radially outer portion 330b to rotate freely. As a result, the radially
outer portion 330b of the elastic element 330 héving an inertia moment smaller
20 than that of the piston 5 rotates in the counterclockwise direction.
Accordingly, the piston 5 of the movable element 12 always rotates in
the counterclockwise direction.
A plurality of triangular recesses 334a, serving as the hydraulic pressure
generating mechanism 334, are formed on a slide surface of the piston 5. When
25 the piston 5 rotates in the counterclockwise direction with respect to the
cylinder 4, fluid entering in each recess 334a, such as lubrication oil, is forced
to flow toward the narrowed edge portion of the triangular recess 334a in
accordance with the rotation of the piston 5, increasing the pressure in
proportion to the reduction of the triangular cross section according to the
30 wedge effect. The effect of the generated dynamic pressure is remarkable at the

portion where a clearance between the piston 5 and the cylinder 4 is small.
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slide portion between the piston 5 and the cylinder 4. Thus, the slide loss can
be reduced and the compressor efficiency can be improved.

10 As described above, the fifteenth embodiment of the present invention
provides the oscillation-type compressor comprising the block 302 and the
piston 5, the motor 3 including the stator 3a and the mover 3b, the movable
element 12 including the mover 3b and the piston 5, the stationary element 13
including the block 302 and the stator 3a, the elastic element 330 having a

15  portion fixed to the movable element 12 and another portion fixed to the
stationary element 13, the rotational direction restricting mechanism 337 for
limiting the rotation of the elastic element 330 about the shaft of the piston 5
in a single direction, the cylinder 4 accommodating the piston 5 so as to allow
the piston 5 reciprocating in the axial direction, and the dynamic pressure

20  generating mechanism 334 provided on at least one of the piston 5 and the
cylinder 4. With this arrangement, the elastic element causes a rotational
displacement in response to a deformation of the elastic element caused by the
reciprocative movement of the movable element. As the elastic element can
rotate in a single direction with respect to the stationary element, the piston

25 always rotates in the same direction. The dynamic pressure generating
mechanism is provided on a sliding surface of the piston and the cylinder. The
rotation of the piston causes the dynamic pressure generating mechanism to
generate a dynamic pressure acting between the piston and the cylinder. The
generated dynamic pressure equalizes the axis of the piston with the axis of the

30  cylinder and provides a uniform clearance between the piston and the cylinder.

Thus, it becomes possible to prevent the coolant gas leakage from the

—
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) 30/(100/% ér)neglltjvlqlovf/(ggér 1s(1)m11ar effects will be obtained even when this elastic
element is replaced by any other elastic element which is capable of causing
a rotational displacement in response to an axial displacement.
Sixteenth Embodiment
10 Fig. 20 is a vertical cross-sectional view showing an oscillation-type
compressor in accordance with a sixteenth embodiment of the present
invention. Fig. 21 is a view showing an elastic member used in the oscillation-
type éompressor in accordance with the sixteenth embodiment of the present
invention. In Figs. 20 and 21, the oscillation-type compressor comprises a
15 tightly closed casing 1 and a main body 2. The main body 2 comprises a motor
3, acylinder 4, a piston 5, a block 6, a cylinder dead 7, and an elastic element
8. The main body 2 is elastically supported by a suspension spring (not shown)
in the tightly closed casing 1.
The motor 3 comprises a stator 3a and a mover 3b. A permanent magnet
20 3c is fixed to the stator 3a. The mover 3b (coil) is fixedly connected to the
piston 5 via a mover connecting member 409.
The piston 5, the mover 3b of the motor 3, and the mover connecting
member 409 cooperatively constitute a movable element 12. The cylinder 4,
the stator 3a of the motor 3, and the block 6 cooperatively constitute a
25 stationary element 13.
The elastic element 8 comprises a plurality of stacked or multilayered
elastic members 8a. An inner cylindrical portion 8b of the elastic element § is
fixed to the piston 5. An outer cylindrical portion 8c of the elastic element 8
is fixed to the block 6. Each elastic member 8a comprises a plurality of spiral
30 slits 8f so as to function as a spring.
The piston 5, supported by the cylinder 4 and the elastic element 8, is
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5 mover 3b (coil) of the motor 3, the permanent magnet 3¢ generates a magnetic
field. Interaction of the mover 3b with this magnetic field generates a force for
reciprocating the mover 3b in the axial direction. The piston 5, connected to
the mover 3b via the mover connecting member 409, deforms the elastic
element 8. Utilizing a reaction force given from the elastic element 8, the

10  piston 5 continuously repeats the axial reciprocative movement.

Furthermore, when the inner cylindrical portion 8b of the elastic member
8a shifts in the up-and-down direction normal to the plane of Fig. 21, the inner
cylindrical portion 8b of the elastic member 8a rotates in a direction shown by
an arrow shown in Fig. 21. Accordingly, the piston 5 fixed to the inner

15 cylindrical portion 8b of the elastic member 8a rotates in response to the
displacement of the elastic element 8a. The piston 5 rotates in changed
directions and continues reciprocating.

Coolant gas of a cooling system (not shown) is introduced into a low-
pressure chamber 7a of a cylinder head 7 and then enters the compression

20  chamber 9 of the cylinder 4 via an intake valve (not shown) disposed in the
cylinder head 7. The coolant gas introduced in the compression chamber 9 is
compressed by the piston 5 which reciprocates in the above-described manner.
The compressed coolant gas enters a high-pressure chamber 7b of the cylinder
head 7 via an exhaust valve (not shown), and then exits the cylinder head 7 to

25 the cooling system.

In Fig. 20, a support mechanism 413 comprises stationary support
members 414a and 414b fixed to the stationary element 13 and movable
support members 415a and 415b fixed to the movable element 12. The
stationary support member 414a is disposed closely to the compression

30  chamber 9 than the other stationary support member 414b. The movable
support member 415a is disposed closely to the compression chamber 9 than
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embodiment will be explained.

During the compressing operation of the compressor, the piston 5
reciprocates in the cylinder 4. When the piston 5 shifts closely to the
compression chamber 9 than its stop position, the elastic element 8 deforms in

10 response to a shift movement of the piston 5. The elastic element 8 has a radial
rigidity decreasing in accordance with its deformation amount.

Similarly, when the piston 5 shifts far from the compression chamber 9
than its stop position, the elastic element 8 deforms in response to a shift
movement of the piston 5. The rigidity of the elastic element 8 decreases in

15 accordance with its deformation amount.

In the motor 3, air gap provided for separating the mover 3b from the
stator 3a is not completely uniform. Therefore, the mover 3b is always attracted
toward the stator 3a in a certain radial direction.

When the piston S is positioned closely'to its stop position, the elastic

20  element 8 causes a smaller deformation. The radial rigidity of the elastic
clement 8 is sufficiently high. In this case, even when the mover 3b of the
motor 3 is radially attracted in the radial direction due to the uneven air gap,
support of the movable element 12 in the radial direction can be done with the
slide portion between the piston 5 and the cylinder 4 and the elastic element 8.

25 No local side pressure will act on the slide portion between the piston 5 and the
cylinder 4.

When the piston 5 is positioned near the top dead center or the bottom
dead center, the elastic element 8 deforms largely with decreased radial
rigidity. Thus, the elastic element 8 cannot sufficiently support the movable

30 element 12 in the radial direction.

However, when the piston 5 is positioned near the top dead center, the
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"10%& () supporfiR@ré 4 184 [PHE R direlA8E Whed the piston 5 is positioned
5  near the bottom dead center, the stationary support member 414b fixed to the
stationary element 13 engages with the movable support member 415b fixed
to the movable element 12 so that the stationary support member 414b
substantially supports the movable support member 415b in the radial

direction.

10 Accordingly, it becomes possible to support the movable element 12 in
the radial direction at the support mechanism 413 in addition to the slide
portion between the piston 5 and the cylinder 4 and the elastic element 8, even
when the piston 5 is positioned near the top dead center or the bottom dead
center and therefore the elastic element 8 cannot sufficiently support the

1S movable element 12 in the radial direction due to reduced rigidity. Thus, this
embodiment eliminates the local side pressure acting on the slide portion
between the piston 5 and the cylinder 4, while preventing the deterioration of
reliability, such as reduction in the compressor efficiency and the wear

- occurring at the slide portion between the piston 5 and the cylinder 4.

20 - As described above, the sixteenth embodiment of the present invention
provides the oscillation-type compressor comprising the tightly closed casing
1, the piston 5 and the cylinder 4 accommodated in the tightly closed casing
1, the motor 3 including the stator 3a and the mover 3b, the stationary element
13 including the cylinder 4 and the stator 3a of the motor 3, the movable

25 element 12 including the piston 5 and the mover 3b of the motor 3, the elastic
element 8 having a portion fixed or connected to the movable element 12 and
another portion fixed or connected to the stationary element 13, and the
support mechanism 413 for supporting the movable element 12 in the radial
direction when the piston 5 is positioned near the top dead center position or

30  the bottom dead center. This arrangement makes it possible to support the

movable element 12 in the radial direction at the support mechanism 413 in

Page 49



10 10: 109%& ()- 91 7GLO% ()- LOQAO% ()-&1] ~ @@ 10! 10s3" 10% ()-s

"109%& ()- L3Z109%& ()- :10%& ()- :10%& ()-)!f$10%ae& ()- \7@5 g_% 2992
1098Z109%& () - LF9A0%& ()- " #3"109%& ()- !3"109%& ()- s3" 10%& ALE(
SDABb@ 10! 10! LF449%4.09%& ()-m 0 "109& ()- 9@ Z109%& ()- L- 109%& ()- 9+210%& ()-

10° s oo (PRI G PRIRGARFYEn RSO0 Gy e YRR g e

109%&' () -el@sﬂﬁ’/él@%ﬁér(t)é} e'veanli@[‘i/&le( iston 9y %&)Iﬁéd nedy fhetop@ead center
10! TF109&' () -3f "10%& )- 109 () - 10 10 1 0%& - 19- %WO% ()--p} <~ @
101119 oqyghe) bottemygiqad Qr;nigm/@n@ _there:ip@e/qgg e) £ asucgo@e ent) 8| cannot

$109% ()93 @1 QSO0 b SR i gt
S reduced rigidity.

Thus, the sixteenth embodiment eliminates the local side pressure acting
on the slide portion between the piston 5 and the cylinder 4, while preventing
the deterioration of reliability, such as reduction in the compressor efficiency
and wear occurring at the slide portion between the piston 5 and the cylinder

10 4.

Although the above-described sixteenth embodiment discloses the
elastic element 8 including a plurality of multilayered elastic members 8a each
comp'rising a plurality of slits 8f, the elastic element 8 can be constituted by
any other comparable elastic element capable of reciprocating the piston 5 and

15  having a radial rigidity reducing in accordance with its deformation amount.

Although the above-described sixteenth embodiment discloses the motor

3 comprising the motor 3a and the mover 3b, any other motor arrangement for

reciprocating the piston 5 can be used.

20 Although the above-described sixteenth embodiment discloses the
clastic element 8 directly fixed to the piston 5, it is possible to use a connecting
member for fixing the elastic element 8 to the piston 5 or it is possible to
connect them in the axial direction.

Seventeenth Embodiment

25 Fig. 22 is an oscillation-type compressor in accordance with a
seventeenth embodiment of the present invention.

The seventeenth embodiment differs from the sixteenth embodiment in

that the movable element 12 is equipped with a position changing mechanism

416. The position changing mechanism 416 can change an axial position of the

30  movable element 12. For example, the position changing mechanism 416 is a

shape memory alloy whose axial length is short when the temperature is low

Page 50



101113"10% ()- 10 10 10: 10%& ()- s7310%& ()- s6 109%& ()- @

"100& ()- & baBnbC 10! 11" "109%& ()- 93Z10%& ()-
“100& ()-, 3" 10%& ()-! 8$10%8S& () - msf 3" 10%& () - &K~dEnbC Foifigbryary 2002
"100& ()- @ "10%& ()-° "10%&' ()- ° 9A0% ()- "9 "10%& ()- " "10%& ()-

100 () oI o () eI LIEN o ) dove () 10 10 10r 0% ()-
L7 "10%& () - 39Bpetadbasl Of-the2oscillatibhyty péze@mpbedsOr i) A¢cdrtiaude (with the
S 10%E (v ehieenth Bmbddiment will be explamed. ) IO O

The compression chamber 9 is held at a lower pressure due to

5  insufficiently pressurization immediately after the startup of the compressor or
when the ambient air temperature is low. A gas pressure available for shifting
the piston 5 away from the compression chamber 9 is small. Accordingly, the
oscillation center of the piston 5 is dislocated so closely to the compression
chamber 9 that the piston 5 may collide with the cylinder head 7 or the exhaust

10  wvalve.

However, in such operating conditions, the position changing
mechanism 416 has a short axial length due to the low temperature of the
compression chamber. Accordingly, the top dead center position of the piston
5 is sufficiently far from the cylinder head 7 and the exhaust valve so that the

15 piston 5 can be prevented from colliding with the cylinder head 7 and the
exhaust valve. This prevents the cylinder head 7 and the exhaust valve from
being damaged. Noise is generated.

Furthermore, when the compressor temperature reaches a higher level

"in accordance with elapse of time, or when the ambient temperature is high,
20  attained pressurization is sufficiently high. In such operating conditions, a
sufficiently large gas pressure is available for shifting the piston 5 in the
direction opposed to the compression chamber 9. Accordingly, the oscillation
center of the piston 5 is dislocated away from the compression chamber 9 so
as to separate the piston 5 sufficiently far away from the cylinder head 7 and

25 the exhaust valve, causing no collision between them.

On the contrary, the piston 5 may not reach the ordinary top dead center.
The top clearance of the piston will increase excessively, causing significant
reduction in the cooling power and in the compressor efficiency. However, in
such operating conditions, the position changing mechanism 416 has a long

30  axial length due to increased compressor temperature. Thus, the position

changing mechanism 416 dislocates the top dead center of the piston 5 toward
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%09 ()-s, As described above, the seventeenth embodiment of the present

invention provides the oscillation-type compressor comprising the tightly
closed casing 1, the piston 5 and the cylinder 4 accommodated in the tightly
closed casing 1, the motor 3 including the stator 3a and the mover 3b, the
stationary element 13 including the cylinder 4 and the stator 3a of the motor 3,

10 the movable element 12 including the piston 5 and the mover 3b of the motor
3, the elastic element 8 having a portion fixed to the movable element 12 and
another portion fixed to the stationary element 13, and the position changing
mechanism 416 associated with the movable element 12 for changing an axial
position of the movable element 12. With this arrangement, it becomes

15  possible to prevent the piston 5 from colliding with the cylinder head 7 or the
exhaust valve when the movable element 12 including the piston 5 is
dislocated toward the compression chamber 9 due to the insufficient
pressurization occurring immediately after the startup of the compressor or
when the ambient air temperature is low. Thus, the seventeenth embodiment

20 of the present invention prevents the compressor from being damaged, while
adequately maintaining the reliability. Noise is suppressed.

Furthermore, when the compressor temperature reaches a higher level
in accordance with elapse of time, or when the ambient temperature is high, the
attained pressurization is sufficiently high. In such operating conditions, the

25  movable element 12 including the piston 5 is dislocated away from the
compression chamber 9. However, the seventeenth embodiment of the present
invention prevents the top clearance of the piston 5 from increasing
excessively and realizes an ordinary operation satisfactory in the cooling power
as well as the compression efficiency.

30 The position changing mechanism 416 disclosed in the above-described

seventeenth embodiment is the functional element whose axial length is
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Although the above- descrlbed seventeenth embodiment discloses the
motor 3 comprising the motor 3a and the mover 3b, any other motor
arrangement for reciprocating the piston 5 can be used.

Eighteenth Embodiment
Fig. 23 is an oscillation-type compressor in accordance with an
10  eighteenth embodiment of the present invention.

The eighteenth embodiment differs from the seventeenth embodiment
in that a stopper 417 is provided to limit an axial shift amount of the movable
element 12 changed by the position changing mechanism 416.

Operation of the oscillation-type compressor in accordance with the

15  eighteenth embodiment will be explained.

The compression chamber 9 is held at a lower pressure due to
insufficiently pressurization immediately after the startup of the compressor or
when the ambient air temperature is low. A gas pressure available for shifting
the piston 5 away from the compression chamber 9 is small. Accordingly, the

20 oscillation center of the piston 5 is dislocated toward the compression chamber
9. The piston 5 may collide with the cylinder head 7 or the exhaust valve.

However, in such operating conditions, the position changing
mechanism 416 has a short axial length due to the low temperature of the
compression chamber. Accordingly, the top dead center position of the piston

25 5 is sufficiently far from the cylinder head 7 and the exhaust valve so that the
piston 5 can be prevented from colliding with the cylinder head 7 and the
exhaust valve. This prevents the cylinder head 7 and the exhaust valve from
being damaged. Noise is generated.

The axial length of the position changing mechanism 416 may be

30 extremely decreased in response to extremely changed operating conditions

including the sudden changes in the ambient air temperature or in the
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"y109&' () - 10 As described above, the eighteenth embodiment of the present 1nvent10n

10  provides the oscillation-type compressor further comprising the stopper 417 for

limiting the axial shift amount of the movable element 12 changed by the

position changing mechanism 416. With this arrangement, it becomes possible

to prevent the movable element 12 from excessively shifting away from the

compression chamber 9 in response to extremely changed operating conditions

15 including the sudden changes in the ambient air temperature or in the

pressurization, thereby eliminating deterioration of the cooling power and lack

of the compression.

This invention may be embodied in several forms without departing

from the spirit of essential characteristics thereof. The present embodiments as

20 described are therefore intended to be only illustrative and not restrictive, since

the scope of the invention is defined by the appended claims rather than by the

description preceding them. All changes that fall within the metes and bounds

of the claims, or equivalents of such metes and bounds, are therefore intended

to be embraced by the claims.
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piston (5);
a stationary element (13) including said stator (3a) of said motor and
said block (6);
an elastic element (8) having a portion (8b) fixed to said movable
element (12) and another portion (8c) fixed to said stationary element (13);
15 a cylinder (4) shiftable in an axial direction with respect said block (6);
and

a shifting device (16) for shifting said cylinder (4) in said axial direction.

2. An oscillation-type compressor comprising:
20 a tightly closed casing (1) having an inside space (1a) for storing coolant
gas;
a block (6) accommodated in said tightly closed casing (1);
a motor (3) including a stator (3a) and a mover (3b);
a piston (5) connected to said mover (3b) of said motor (3);
25 a movable element (12) including said mover (3b) of said motor (3) and
said piston (5);
a stationary element (13) including said stator (3a) of said motor (3) and
said block (6);
an elastic element (8) having one portion (8b) fixed to said movable
30  element (12) and another portion (8c) fixed to said stationary element (13);
a cylinder (4) shiftable with respect said block (6);
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being held at a high pressure level.

3. The oscillation-type compressor in accordance with claim 2, further
10  comprising an elastic member (22) having one end connected to said integral
unit including at least one of said cylinder (4) and said cylinder head (7) and

the other end connected to said stationary element (13).

4. The oscillation-type compressor in accordance with any one of claims
15 1 to 3, further comprising a cylinder position detecting sensor (24) fixed to one
of said stationary element (13) and said cylinder (4).

5. An oscillation-type compressor, comprising
a tightly closed casing (1) having an inside space (1a) for storing coolant
20 gas,
a block (6) accommodated in said tightly closed casing (1);
a motor (3) including a stator (3a) and a mover (3b);
a piston (5) connected to said mover (3b) of said motor (3);
a movable element (12) including said mover (3b) of said motor (3) and
25 said piston (5);
a stationary element (13) including said stator (3a) of said motor (3) and
said block (6);
an elastic element (8) having one portion (8b) fixed to said movable
element (12) and another portion (3c) fixed to said stationary element (13);
30 a cylinder (4) fixed to said block (6) or shiftable in an axial direction
with respect said block (6);
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a block (120) and a piston (5) accommodated in a tightly closed casing

(D
a motor (3) including a stator (3a) and a mover (3b);
10 a movable element (112) including said mover (3b) and said piston (5);
a stationary element (121) including said block (120) and said stator
(3a);

an elastic element (108) having a portion fixed to said movable element
(112) and another portion fixed to said stationary element (121);
15 a cylinder (122) accommodating said piston (5) so that said piston (5) is
shiftable in an axial direction, said cylinder (122) being inserted in said block
(120) so as to reciprocate in the axial direction with a closed space (123)
formed between said block (120) and said cylinder (122);
' a cylinder head (7) comprising an exhaust chamber (7b) and attached to
20 ©  said cylinder (122); and
a communication passage (124) connecting said closed space (123) and
said exhaust chamber (7b).

7. The oscillation-type compressor in accordance with claim 6, wherein
25  said closed space (123) is connected to an outside space via an exhaust pipe
(126).

8. The oscillation-type compressor in accordance with claim 6 or 7,

wherein a slide surface between said cylinder (122) and said block (120) is

30  connected to a lower part of said closed space (123) via a passage.
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gas;
a cylinder (4) accommodated in said tightly closed casing (1);
a motor (3) including a stator (3a) and a mover (3b);
10 a piston (5) connected to said mover (3b) of said motor (3);
a movable element (12) including said mover (3b) of said motor (3) and
said piston (5);
a stationary element (13) including said stator (3a) of said motor (3) and
said cylinder (4);
15 an elastic element (8) having a portion (8b) fixed to said movable
element (12) and another portion (8c) fixed to said stationary element (13);
a piton position detecting sensor (214) detecting the position of said
piston (5);
top dead center position calculating means (216) for calculating a top
20 dead center position of said piston (5) based on a piston position signal
obtained from said piton position detecting sensor (214);
amplitude control means (218) for controlling an amplitude of said
mover (3b) in accordance with a difference between said top dead center
position and a selected top dead center reference value (219); and
25 top dead center reference value changing means (223) for changing said

top dead center reference value (219).

11. An oscillation-type compressor comprising:

a tightly closed casing (1) having an inside space (1a) for storing coolant
30 gas;

a cylinder (4) and a block (6) accommodated in said tightly closed casing
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connected to said stator (3a) being partly coupled with said stationary element
(13) so as to reciprocate in an axial direction in response to a pressure
imbalance between back-pressure chambers (228a, 228b) formed
therebetween; and
15 a pressure control mechanism (225) for controlling the pressures of said
back-pressure chambers (228a, 228b).

12. The oscillation-type compressor in accordance with claim 11,
“wherein shifting means (229) is provided for shifting said stator (3a) of said
20  motor (3) in a direction opposed to said compression chamber (9) when the

compressor is stopped.

13. An oscillation-type compressor comprising:
a block (302) and a piston (5);

25 a motor (3) including a stator (3a) and a mover (3b);
a movable element (12) including said mover (3b) and said piston (5);
a stationary element (13) including said block (302) and said stator (3a);
an elastic element (314) having a portion fixed to said movable element

(12) and another portion fixed to said stationary element (13);
30 a cylinder (4) accommodating said piston (5) so as to allow said piston

(5) reciprocating in an axial direction;
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109&' ()-LO 10fmr(gntlf_vcvita:lgﬁ)/d'§t@ptlng means (321) for detecting a current or voltage
alue of said motor (3); and
power supply means (322) for changing the voltage applied to said
motor (3) based on output signals of said top dead center position detecting
10  means (320) and said current/voltage detecting means (321).

14. An oscillation-type compressor comprising;:
a block (302) and a piston (5);
a motor (3) including a stator (3a) and a mover (3b);

15 a movable element (12) including said mover (3b) and said piston (5);
a stationary element (13) including said block (302) and said stator (3a);
an elastic element (314) having a portion fixed to said movable element

(12) and another portion fixed to said stationary element (13);
a cylinder (4) accommodating said piston (5) so as to allow said piston

20 (5) reciprocating in an axial direction; and
a displacement detector (325) attached to said movable element (12) and

said stationary element (13) at a radially inward portion with respect to said

stator (3a) of said motor (3).

25 15. An oscillation-type compressor comprising:
a block (302) and a piston (5);
a motor (3) including a stator (3a) and a mover (3b);
a movable element (12) including said mover (3b) and said piston (5);
a stationary element (13) including said block (302) and said stator (3b);
30 an elastic element (330) having a portion fixed to said movable element

(12) and another portion fixed to said stationary element (13);
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a motor (3) including a stator (3a) and a mover (3b);
a stationary element (13) including said cylinder (4) and said stator (3a)
of said motor (3);
15 a movable element (11) including said piston (5) and said mover (3b) of
said motor (3);
an elastic element (8) having a portion (8b) fixed to said movable
element (12) and another portion (8c) fixed to said stationary element (13); and
' a support mechanism (413) for supporting said movable element (12) in
20 a radial direction when said piston (5) is positioned near a top dead center

position or a bottom dead center.

17. An oscillation-type compressor comprising:
a tightly closed casing (1);
25 a piston (3) and a cylinder (4) accommodated in said tightly closed
casing (1);
a motor (3) including a stator (3a) and a mover (3b);
a stationary element (13) including said cylinder (4) and said stator (3a)
of said motor (3);
30 a movable element (12) including said piston (5) and said mover (3b) of
said motor (3);
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an elastic element (8) having a portion (8b) fixed to said movable
element (12) and another portion (8c) fixed to said stationary element (13); and

a position changing mechanism (416) associated with said movable
element (12) for changing an axial position of said movable element (12).

18. The oscillation-type compressor in accordance with claim 17, further

comprising a stopper (417) for limiting an axial shift amount of said movable
element (12) changed by said position changing mechanism (416).
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