1. . - 2154666 ROTARY TYPE FLU D MACHI NE The present

I nvention relates generally to a rotary machine, and nore specifically
rotary type fluid 5 machi ne such as a conpressor, a punp, etc. (ii)
Description of the Prior Art The typical construction of a scroll-type
conpressor, for exanple, generally known in art of the fluid conpresso :
machi ng_as shown in FIG 1, a schenmatic-view show ng 10 generally the
princi‘ple of operation, is such that therejare provided two Wr nts
havi ng the sane sectional shape, one spiral elenment 2 being ?Zmnﬁgegm
position onto the surface of a sealing end plate shown having a central
delivery opening 4, the other el e®SHRYTYPE FEUID MACHHE| t j on 15 upon the
surface of the opposite end plate. Stating further to-this construction,
these two elenents are rotated relatively 180 degrees with each other and
are shifted in relative location by a distance 2p ( = the pitch of a spiral

D b bach other Ta"eoe Bhe HrRbh? uflTERE PIALEL Jendill ep o KBeREy nOS o

with each other in such™a er-as typical Sh aw ng gure .
that they may be | geahefe] Nudahfbfe fHedliEyeaia6ithi 8NrdtargOtPpd 1Akl Y in
contact at four points 51, 52 and 51', 52'. In this construction, it is
further notedSsuch machingmuchpipsad FMPFEASOD: s PAKD, AR-GkBpRARE} SEAt i onary
in position, and thg.qther_ el egent LS. arr,anged to nmove in revol ution
or in solar orbital (%.J.? Bescrzp idén ofl the br:.or Art

The typical construction of a scroll-type compréssor,
\u for example, generally known 'in art of the fluid compressor
machine as shown in FIG. 1, a schematic view showing -
1b generally the principle of operation, is such .that there
. are provided two spiral elements having the same sectional
 shape, one spiral element 2 being fixed in position onto
" the surface of a sealing end plate shown having a central
delivery opening 4, the other element 1 fixed in position
15 upon the surface of the opposité end plate. Stating further
to this cohstruction, these two elements are rotated
relatively 180 degrees with each other and are shifted in
relative Location.by_a distance 2p ( = the pitch of a spiral
paﬁtern -2 X thickness of a spiral element plate) so as
20 to be nested with each other in such a manner as typically
shown in the drawing figure that they may be located in
- their relative position to come mutually in contact at
four points 51, 52 and 51', 52'. In this consfruction,
it is further noted such that one spiral élement 2 is

25 . disposed stationary in position, and the other element 1



£l

nDtlon with a radius of p = 00 about the center O of the spiral elenent 2,
fioMt nmoving in rotation or in planetary notion on its. own axis, by using
\, hmechani sm having 5 a radius p. Wth such construction, there s
ned smal | chanber or spaces 3, 3 being tightly cl osed befmeen t he
points 51, 52 and 51', 52' of jghe spiral elenents 1, 2,
vely, the volumes of which chanbers 3, 3 vary 10 gradualh¥7MAth
tRe reyolving or_sol ar tion of fhe %Ehral el ement 1. Revi ewing nore -

speeiifcal ly, i1® i ABEEDIN PREE Wh&TYPHBEISN Pﬁllﬁliﬂﬁ%?t°{b+§9kl rstly
caused to be reyadiuady,26h deFaaess At Engow%urthghét&;,@éh@vg} }-H FIG 1
(A, it 15 turns now over to the position as shown in FIG f when
it is revolved dfFadeglewmt 2hewithoutumasing iperbbetisinabe s gﬂmﬂeaaty1 FI G
1 (0, and when it is further revolv% 270 degrees, it turns then to be the
state as shown TFiEPCEN 11 ¥5DPVR ARX Y §ye ¥pFF%ﬂg<§ SRARE MEChADES™ havisgol ut i on,
20 thg vol uig..afi skhe, smal | chambers 3, 3 decrease gradually, and
eventual |y, these chanbers conme to intercommunicate with each other and
nerge into one tighwiyhcdudedosseatictibaybeiiere3ardioeside@nsmilioves further
in revolution 90 degrees fromthe state showmn in FIG 1 (D),.it turns back
25 to the s%ﬂ‘\?esf °{)o§1&FF5n3sh%m1m Hiahtly frgsedpatvern sikel |

chanber 53 woul g, e,:(;u @d 4 4 nE ol W g§ i A f e state
in
shown in FIG 1 (B at s own N I%¥ e gélg . éléyen@
1, 2, respectlvely, the volumes of which chambers 3, 3 vary
10 gradually with the revolv1ng or solar motion of the spiral ) N4
element 1. |

Rev;ewxng more speclflcally, it is notable that when
the spiral element 1 is firstly caused to be revolved 90
deg;ees starting with the state shewn in FIG. 1 (&), it
15 turns now over to the position as shown in FIG. 1 (B),
when it is revolved 180 degrees, then it turns to be the
state as shown in FIG. 1 fC), and when it is further revolved
270 degrees, it turns then to be the state as shown in
FIG. 1 (D). As the spiral element 1 moves in revolution,
20 ﬁhe volume of the small chambers 3, 3 decrease gradually,
and eventually, these chambers come to intercommunieate
with each other and merge into one tightly closed small
chamber 53. Now, Qhen it moves further in revolution 90
degrees from the state shown in FIé. l (D), it turns back

25 to the state of position shown in FIG. 1 (A), and the small



(©, and eventually, it would exhibit to be a smallest vol une internedi
the states shown in FIGS. 1(C) and (D). 5 During this stage of nots
aut er spaces beginning to be opened as seen in FIG 1 (B) get grown
greater as-the element 1 turns fromthe state of FIG 1 (C) through
state ok FIG 1 (D) to the state of FIG 1 (A), thus taking another
of a gﬁﬂ,l nto the tightly closed 10 smal | chanber to be eventual

defined together fdh@RbbPesE waULEtHERIB8Sreditédl IRNI{LRBBMEhd NikS tadrd © of
revolution so that the gas taken into the outer spaces of the spiral o

el ements may accorfdiomgtye [rtagenphassdd, FIGus 48) nte didiaitvehewh dat F&€. the

del d
the principl e of oG atPbfvareehEieis| FOLUhaRaRb B8P R TioaE

referring nore i”vBﬁ.ﬁﬁé'ﬁﬂ:etrﬁe&{@téIQBEt E&tdL RO LY %zastpldr tavge (p) .
conpressor by way of FIG 2 showing in longi- tudinal cross-section the

general conséruct iDswing this 20ade ofc oppiensmutert spascesebagimitngathobsi ng 10
is conprised of a fron& end %I ate J%ir 3\ Eéar nd ate 2 and ac Iinder
plate 13. The reaPPEREYpIRSESE2MT £ 55 ovi HHeT14%and a
delivery port 15 extleepdidhtoyt ‘é’@fﬁjsl ¥erbhetie Jtran o@rb‘icf Uﬁ.t f@)" tHRUaLRd
securely with a stationary scroll 25 menber 25, conprised of a spiral

or helical fin 25Zhandtate ®fdFTG. 251(D) ¥dhetHe (smatemf pFiIgt el 1@Ji,s thdapted to
pivotal ly- mount a spindle 17 havj ngesa crank pin i call y shown in

FIG 3 which is a % aR8AERLT YRS 88t R o7RA "%?FBW"he tlghx?y closed
\./ 10 small chamber to be eventually deflned together from these

outer spaces, and then repeating this cycle of revolution
so that the gas taken into the 6uter spaces of the spiral
elements may accordingly be compressed, thus being delivered
out of the delivery opening 4. |
15 The foregoing description is directed to the principle
of operation of the scroll-type compressor, and now,
referring more in practice to the construction of this
scroll-type compressor by way of FIG. 2 showing in longi-
tudinal cross-section the géneral construction of the
20 compressor, it is seen that a housing 10 is comprised of
\-/ a front end plate 11, a rear end plate 12 and a cylinder
plate 13. The rear end plate 12 is provided with an intake‘
port 14 and a delivery port 15 extending outwafdly there-
from, and further mounted securely with a stationary scroll

25 member 25, comprised of a spiral or helical fin 252 and



taken along the plate defined by the line I111-111 in FIG 2, 5 I n

- corporative relationship with the crank pin 23 there is provided a novabl e
scroll menmber 24 including a spiral elenment 242 and a disc 241, .through a
o{ary or stationary nechani sm which conprises a radial needl’e bearing
poss 243 of the novable scroll nenber 24, a square sleeve 10 . "~
P71, a slider elenment 291, a ring nenber 292 and a stopper Iu§f293.
a\pther handect b6 & ahe Brend dad prste MRMDSrsaapted tadidlotacey! e

g 16 for the shaft 17, a novable thrust plate 27 fornmed integrally
N2 squar e relunéve dpindle hriring74, crankaeinngs pl Asetgnicaddd t hr ust
bearings 20 and 22, which a-re, adapted all to e;her to receive and stop a
thrust to be r¥¥Wysriq E#ﬁ?rguﬁgﬁF dPiﬁgtf?ﬂ?WSSg? t RS -ABC BT WA VEBY t he

general const rygll00; Hig lehleSpl YRE dePTREE IRP theNOVRY ST -EPET & iF§cadppted the
non-rotary 20 mechani sm of the so-cal l'ed Scotch yoke type, and this

mechani s& woul ih icoepotatbive belagicsbipdvitibablescratiegpias2d dtexasisThey are:
(1) There are rel atively many conpqnents anorgorated. 25 (2) There is

the essential FRaPPErMCERLE ¥ apember &t LPFH B8 Retid e sliding
engagenent el & fePEaeed & é*ﬂlhghtﬁ¥dﬂah5?oﬂonl¥ytﬁg veul Q&gﬁgﬂﬁ
ChT ne. (?). en the

greater cost burden in the manufacture of tHe flurd ma
gaps fail in meehanfgsthevhichhcomediseisoa radial needle bearing 26, a

boss 243 of the movable scroll member 24,'a square sleeve
10 member 271, a slider element 291, a ring member 292 and- \_/
a stopper lug 293.
On the other hand, there are provided such members
as a radial needle bearing 16 for the shaft 17, a movable
thrust plate 27 formed iptegrally with a square sleeve
15 member 271, a backing plate 21, and thrust bearings 20
and 22, which are adapted all together to receive and stop
a thrust to be rendered thereupon during the operation..
According to the general construction of this-type
compressor, however, there is adopted the non-rotary
20 mechanism of the so-called Scotch yoke type, and this \;)
mechanism would inevitably bring such drawbacks noted
as follows.
They are:
(1) There are relatively many components incorporated.

25 (2) There is the essential requiremenf that the gaps



5 requirenent, there would possibly occur tapping noises in the
engagenent between the sliding el enents, thereby produci ng abnormal noi ses
of the entire machi ne, under which condition there woul d very possibly
bring the risks of abnormal wears of the sliding elenents, thus 10
eventualty cutting the service life of the machi ne substantially shorter{
In copitywith these drawbacks particular to the conven- tional rotary |
f1uid machi nes incorporating the non-rotary mechani smas raised above, t:
present inventors have pre- 15 viously proposed the provision of the ..
rotary type fluid ercét BeBvédn AhieO ' ' t -rotar pe
mechani nsby way of the i}?panese Paten?lﬁﬁgg?}%‘%\@ﬁogﬁ%&%%/ﬂ ;

149, 092/ 1982 (publ tead iighNpsecDBiAR3/ ¥9Bch aodld Mgl 98drested bber Japanese
Utility Model Appljcation No, 130,551/1982. 20 ) Referring firstly
to the Japanese Pak’%ﬁ o5 FRe MR ERGE U L Fhe 1685id mAehipser al
construction is of Chmds tq |G .4 that .one spiral

el enent (stati onar;/s’sjpi ral gilqgvn%rﬁ%qgg% ilrgﬂie%é%%gd&seecﬁ Iélpymtcés%\méeaI i ng
end pl ate havd ng areguicreneny, cetrealvodid ipsasibpPrdcct? tappid0hosseyn), and
the other spiral el enent (novable spiral el ement) 501 is placed fixedly
agai nst an opposit ércHtf sngpeenents hekveen dihgt Bbiding el pnentsheyhargbone
mutual ly in contac ' ag ﬁ“ﬂ r [ i.nLs w003 _and 502',
503", respectivel y?r%%ér}nsngitg% e tngg%éf%eo%?tgé fite mg%év".eéw“ﬂ%e‘f urt her
in detail, these sphieH cendieidrs thee would very possibly bring the

\~/ _ rigsks of abnormal wears of the sliding elements, thus
- 10 eventually cutting the service life of the machine
substanfially shorter.

In coping with these drawbacks particular to the conven-
tional rotary fluid machines incorporating the non-rotary
mechanism as raised above, the present inventors have pre-

5. - viously proposed the provision of the rotary type fluid machine
construction which omitted the non-rotary type mechanims by way
of the Japanese Patent Applications Nos. 205,413/1982;
149,092/1982 {publication Nos. 96493/1984 and 39987/1984):and the
\-/. Japanese Utility Model Application No. 130,551/1982.
20 . Referring firstly to the Japanese Patent Application
| No. 205,413/1982, the general construction is of such as
shown schematically in FIG. 4 that one spiral element
(stationary spiral element) 500 is located sedurely to a
sealing end plate haﬁing a generally central delivery port

25 (not shown), and the other spiral element (movable spiral



v

operatively arranged in such a nanner that while nmaintaining constant a
di stance [ERR] between the center p' of the driving pin (not shown) adapted
to gerierate the revol utionary notion of the nmovable spiral elenment 501 with:«
t he_&adi us of notion 10 of p and a point p of reciprocating notion

yan arc qq' having a radius r, the novable spiral elenment 501 is--

d\ to be noved in revolutlonary nDtlon about the center 0" of thérdrlve
MW th a radius of revolution p (the di stance across the drive shaft
@ry 0' and the driving pincenter p'). 15 More specifically, the
evol'ytionary neiémdnedf sbDese pIRked! £14e@AG Mg ins 08k | 6fsh Be SUED @
rel ath onship that the point p° may nove in rotating notion along the circle
g t he radi pbage landu¢ﬁua pelatignshdpeshat theyi paycaimengutwdlilgnial ong

the arc qq' haV|n t he r dius.r ound the 20 point 0", while
mai nt ai ni ng t heSTETA Bh i557B¢ °% hn%LPé’nPﬂ-PE%tWal 583 raffgenent ,

there are defi ng@zsngbb.tlg%ggtgb wﬁQ Qa&%& 04, 504' between
the points of contact 502 3 and goéfsz\%%ége fHese two spi ral

el enents 500, 501 mwlemrcg)rfuathew:tmaeaamz&hese spiral, edaferitds ageseen
that these small|_ cl osed chanbers_ 504, 504' reduce gradually in

continuation i n”PRIFEATVELY AFEanIed YhSurhvattannes; £aat shddenma SiEringoes i n
revol ution durigghddigeOped AltlaQBe 08 o gggtglgé‘qr%enggm: o' NQW VAL E‘niS

novabl e spiral elenment 501 Is starte revo utlonary noti o
degrees apart fpiminbe gplosir)i edapteivtol gefdfate] ERE] revdludibhatyimdtiont he

position as shovxp . </
of the movable spiral element 501 with the radius of motion -

10 of p and a point p of reciprocating motion along an arc qq’
having a radius r, the movable spiral element 501 is caused
to be moved in revolutionary motion about the center 0O' of
the drive shaft with a radius of revolution 5 (the distance
across the drive shaft center O' and the driving pincenter.p'h

15 More specifically, the revolutionary motion of these |
spiral elements is defined . in such a relationship that the
point p' may move in rotating motion along the circle
having the radius p, and the point p mo?es in réciprocating
motion aléng the arc gg' having the radius r arouﬁd the \,)

20 point 0", while maintaining the relationship of pp' = %.

With such structural arrangemént, there are defined
small tightly closed spaces or chambers 504, 504‘-bétween
the points of contact 502, 503 and 502', 503' where these
two spiral elements 500, 501 meet in contact with each

25 other, and it is seen that these small closed chambers 504,



i'n FI G- [ ERR]; ’vx)hen It is nmoved in revolution 90 degrees further, it wi'

then turn to the position as shown in FIG [ERR] and so on, then wt

S
eventual revolutionary 10 notion by 315 degrees reaching the posftioyf / .
shown in FIG During this cycle of revolutionary notion of the novaj VN
spiral ®lenment 501, it is noted that the small chanbers 504, 504" wi\{l -7
graduajay/ grow smaller, and with 15 a further revolutionary notion of.

the el’erent 501 by 45 degrees fromthe position shown in FIG [ERR] it w.ll*

.again turn back tq the_position.shown.in FlG RRl and.the small chambers ”

P omhRee rERaR AR RS R0 o S0 TE FTERES0OR (hese
two small chamber spelfcvaihe spi2fD’ e lmeht NHYL GRARs! On RRVONLELIANHILERS | ON
with each other. Wth a further cycle of revolutionary notion of the

el enent 501,

504, 504

W |

it withe pperavidnhefsthee godarermachineposition- ing fromFI G

[ ERR] through FIG [ERR!3 and so_ on, ang at the nopent tt%%tl t he el enent 501
o » | &f

reaches the position s

n thein

&S PR ehEFHuPP Lohtintérseetiticed

in their vol gnmes i SAJUVTHBL j o N BNFe W ddl SWaR+ ae lee O ki onal
shift of theg_el enerrﬁ%gg%f%%ﬂutle?rﬁs-pagggs%%ief %lr%egtbeﬁ/\ﬁpeéﬁet %ﬁgﬁltoér

ext ensi ons of the showneliermlq.s 4508), 531 wikl | tymowegtisatpsitiomashehpennt to
start opening at the %osi tion shown in FIG 4 (A, passiigg throuq%g t he
e

positions of FIG *# f

f -t he GUghvhes 1% i8CPovRfl B0 TBYetHFicke R ipaseedyc e

h in FIG 4 begi hni i
shown in (HurtaRd, afe mlgllaagéin%@g %eg},gslggﬁgﬂﬁbtascs.lﬁé& ah,

revol uti onary notion shown 1 n

'\/.

10

15

20

25

FIG. {:(C) and so on, then with its eventual revolutiohary
motion by 315 degrees reaching the position shown in FIG.
T, | |
During this cycle of revolutionary motion of the
movable spiral element 501, it is noted that the small
chambers 504, 504" willlgradually grow smaller, and with
a further revolutionary ﬁotion of the element 501 by 45
- degrees from the positicn shown in FIG. {:RH), it will
again turn back to the position shown in FIG. {:(A), and
the small chambers 504, 504' will turn to be similar small
chambers 505, 505', whereupon these two small chambers 505,
505' will now come to be in communication with each other.
With'a further cycle of revolutionary motibn of the
element 501, it will follow the same patterns of position-
ing from FIG. {:XA) through FIG. 4:13)_and so on, and at
the momént that the element 501 reaches the posi:ion shown

in FIG. {:un, the small chambers reduceg in their volumes

’



captured anot her body of gas by a pair of small chanmbers defined .over
- ‘Wth the subsequent cycles of revolu- tionary notion of the el enent

Na body of gas taken fromthe outer openings defined between the outer «
di ons of the two elenents is to be conpressed by the continuously
ing volunes of the small chanbers, finally being delivered outwardly

2 delivery opening (not shown) (hxposed general ly at the centeruﬁ t he
i/onary spiral elenment 500. 9 M&C FOLI O 230P49799
: 0703R A practical exanple of a conventional scroll type fluid
machl ne i stehavininimEpc, AsloAgrm&bl eugpu RaFYfdebef oesdsionalmshiddt 101 is
shown having a disc portion. 101b a a spiral 10l1a. Al.so shown is a
st at i onar yPSpthe eheneRt éplscFBFl°HEﬁﬁePP§GES ﬁ&ﬁ?ﬁgdab&FyéeﬁoFbPon 102b

d I h f th
Tovabl o arPRES TERAPILCRr P HBADERE $38nense, BBoncenly i LadrBhp0scd

| at hj t th bet :
The stat: oiEe ek, SFFH, Shacborhs Be' RERKR cBeh i) oF ehS! p %itw?eaﬁd“’fﬁE

novabl e cg 10 n e a f; of a
cr;nk shzftﬁ%%ﬁ ro%%h 4 %%5:.%35%8%§ @hfghgpstﬁﬁ %s?%éb rane %38 by way

~of akr ot at4 omprexﬁaﬁgﬂgrmcham(em ahd8sBOBRI sl Ried@nE @&W&y@%plsha% The
cran

in FIG. 4 (H), and at the beginning of a subsequent cycle

of revolutionary motion shown in FIG. 4 (A), there is | | \;)
captured another body of gas by a pair of small chambers

defined over again. With the subsequent cycles of revolu-
tionary motion of the element 501, a body of gas taken from

the outer openings defined between ﬁhe outer extensions of

thé two elements is to be compressed by the continuously
reducing volumes of the small ghambets, finally being

délivered outwardly from a delivery opening (not.éhown).

disposed generally at the center of the stationary spiryal

element 500.



shaft 107 is rotated by a notor 109, and the novable scroll menber 101
caused to nove in orbital (solar) notion with a radius of crank p whi
belng prevented from planetary notion (rotation) by the nmechanism1
concurrently, sucking the fluid into the fluid _pocket 103 so as to
conpressed and then directed to a delivery opeﬁlng 104 provided in t
portlou~4p2b of the stationary scroll nenber 102. According to this '
construction of tME&CSEPEIP:t ¢3EPAPARA machine, if the origi nWANGBEREteP708R
t he novabl e 10 scroll nmenber 101 does not nove in constant revol utionary.
motion with the radius of crank p around the origin or center 0 of the

h
Cehat fonehi p ot theoh PEROEbeRE,RRalBAR" SFTR"Fabl8aPLRREL EEEPAL Erme,
scrol | member 102¢14ba ﬁQbh%eeiE”EH%gﬂ%aF%@la of hAhgoshBiboppi¥agcr ol !

menber 102 and t he novabl e scrol 101 "woul'd occasi onal | y*éngage, or
be spaced too farmembBét, okhgeralliomenpetheol! ¥edshowRSRAPENG" @Maihe pocket
103, with the eventual reduction in the performance of the Scroll type
flui d machi ne. | npoheionnyenbi andl aagpspgtnEola.asangbeshawaves an O dam s
coupling is used as the rotation preventing nmechanism 108, and with such a
construction, typstatignshywapinakl @emBerooe keyolDShmembethto£)| dnavihgga
108a

disc portion 102b and a spiral element loéa. It is seen
: that the spiral elements of the movable and stationary
N~ scroll members 101,102 Are nested in an opposed
relationship with each other, thus forming a fluid
pocket 103 therebetween. The stationary scrdll menber
102 is fixed securely to a frame 106, and the movable
.8croll hember 101 is interlocked with a crank portion
107a of a crank shaft 107 through a bearing 106b, and
also with the frame 106 by way of a rotation preventing
mechanism 108 comprising an Oldam’'s éoupling. The crank
shaft 107 is rotated by a motor 109, and the movable

'\ scroll member 101 is caused to move in orbital (solar)
motion with a radius of crank p while being prevented
from planetary motion (rotation) by the mechanism 108,
and concurrently, sucking the fluid into the fluid
pocket 103 so as to have it compressed and then directed
to a delivery opening 104 provided in the disec portion
102b of the stationary scroll member 102.

‘According to this construction of the gscroll type

fluid machine, if the origin or center of the movable

R



slides freely in the keyway of the novable scroll nenber 101, and the other
c slides freely in the keyway of the frame 106. repsectively. In

N, as the stationary scroll nmenber 102 is fixed to the frane 106,
ive relationship of spiral configuiqtions of the novabl e scrol

101 and the statlonary scroll menber”102 may duly be determ ned with.

n,order to attain a propq

the fr consequenc

\ reIat?%ﬁ%ﬂipﬁ%ﬁb§5|+§} %??I%% aT?%ﬁ bRt GRRATEIRE movabl e scrol
QD 01 d

MERDEr an é$§i?€f&ﬁ9@?r¥ogf5€ &1 Ly }gﬁiuéto afP%%§P %F% CH

prede erm ne t%e re Ive alon IpIn e Spi

bet ween the freggg &fﬁgﬁgdofh@eﬁé@i'Qn@fytﬁérgéétﬂgﬂ?ﬁg %Qg%lf‘ﬂgﬁﬁéfon'”g

pin could for exanple provi ded between these two

expensive. |t igzgemelpé!wabhtdisihg tﬁe8§£o§@9 E¥PaBEVO! Lo IBEDPSASHIPL, 102
precisely, and often poor setting results in a reduction of performance of

the fluid machehethdhepirabntonpidlicapiescwithnrespeot oovhgles rotary type
fluid machines as set forth in Claiml or 9. The remaining Cains set forth
optional featusestbénatye scorehl i membdhel(2esthe spieali ebementsol ve the
probl ens di scussed above, and can provide ready setting of the relationship
bet ween t he spt92a. b¢bmem£stheh%t%b1@nmgy scroll member 102 and the

movable scroll member 101 would occasionally engage, or
be spaced too far apart, thus'allowing the fluid to T
escape from the pocket 103, with the eventual reduction \‘/
in the performance of the scroll type fluid machine.
In the conventiohal_arrangement. as noted above, an
Oldam's coupling is used as the rotation preventing
mechanism 108, and with such a construction, typically
shown in FIG. g?. one key 108b of the Oldam ring 108a
slides freely in the keyway of the movable scroll hember
101, and the other key 108c slides freely in the keyway
of the frame 106, repsectively. In addition, as the
- stationary scroll member 102 is fixed to the frame 106, <
the relative relationship of spiral configurations of
the movable scroll nember.101 and the sta;ionary scrdll
member 102 may duly be determined With respect to the
frame 106. |
As a consequence, in order to'attain a proper
relatlve relat1onsh1p of spiral configuration between
the movable scroll member 101 and the stationary scroll

member 102, it is essential to predetermine the relative



being efficiently and pernanently effected. Thi.s can inprove the

per f ormance of the machine and substantially reduce production costs.

te the invention, the previously required precise setting of the relati
positions of the scroll nembers with respect tgqithe front end plate, t

housi ng,” etc. is no |onger required whi ch reduces costs. As the

relati omhip bet wagh 1o iAok BiPup a), Wit find RO AR Tt on*

of the spiral elements per e rotation preventing sm (the

limt means) incolpgpalq@ b"atn‘ﬁeQ'&et fsecarf%%ta'ﬁ %%Qoqtlawe :yw%rrbers the
positioning is precise and there is no risk of |eakage fromthe gap defi ned

between the 12 p3@iikalondingminS coulds it/ ieddamp 1eMbeO\priodrilded RRtlReHRNCE
of the machine, and nore particularly avoi ding reduction in performance.

The Drawi ngs The phiesle atdo,amhtt hdiisnwast iexpensd viear t itauliar lgendeadniybed

with reference to the acconpanying drawi ngs, the invention being described
purely by way of eiffdlcalt] ko isetdrithe o seir@ll]l memberseliods 192 schematic
views show ng the principle of operation of a known scroll-type conpressor;
FIG 2 is a |ongi PFEcHSE 1Y .0ands Ofitiedn POOF SR FHAT F§stHE sgdfedaireduction
construction of tQF

pef@lrmance of the fluid machine.

The Invention

The present invention provides rotary type fluid
machines as set forth in Claim 1 or 9. The remaining
Claims set forth optional features of the invention.

The present invention can solve the problems
discussed above, and can provide ready setting of the
relationship between the spiral_elements. the setting
being efficiently and permanently effected. This can
improve the performance of the machine and substantially
reduce production costs.

Due to the invention, the previously required
U precise setting of the relative positions of the scroll

‘members with respect to the front end plate, the
housing, etec, is no loﬁger required, which reduces
costs. As the relationship between the spiral elements
is determined by the construction of the spiral elements
per se and by the rotétion preventing mechanism (the
limit means) incorporated between the movable and
stationary members, the positioning is precise and there

is no risk of leakage from the gap defined between the



scrol |l -type conpressor; FIG 3 is a transversal cross-sectional view taken
along the line IlI-11l1 in FIG 2: FIG 4 is a series of schematic views
shofah the principle of operation of the rotary-type fluid nmachine .
®d ii n Japanese Patent Application No,_205,413/1982; FIG 5 i-s.a

| gngi fudi nal cross-sectional view show ng t%% general construction of a
knom rol | -type conpressor: Fl 6 is, an en]arged, top plan vi ew shQwkng

i n\ det affl trmagg;%ﬁ¥ ReREht | TP HERARGIR L1 oFMRFRVARG ot he { BRE QEMIRER SOr
im FIG 5 EIGS._ 710 9 ar chematic. views show ng. t he construction
rst entfOui Y MAFR IR p$%‘§éﬁ?re pi’ét’r?l‘b]gﬁ]r%rﬁv? W9 cFeietions g
fragnentary IC{Hﬁﬁégyggﬂaﬁgé§s-sectional view, FIG 8 is a fragnentary
perspective view'showng a cross-type key according to the present
invention, and Fl Ghe SAN (B) are plan views showi ng the configuration
of keyways formedTn € novabl e and stationary scroll nenbers; FIGS. 10
and 11 are perspecﬁﬂyepﬁd@y@m%mgcweiﬁé&f@tédp@:&%f@f&sﬁé to two
further enbodi ments of the present invention, respectively; and G 12 is
a fragmentary demugiitbell ndith reference to the accompanying drawings,

the invention beihg described purely by way of example.
In the drawings:
FIG; 1l is a series of schematic views showing the “_.
principle of operation of a known scroll-type COompressor; e
FIG; 2 is a longitudinal cross-sectional view
showing the general construction of the known
scroll-type compressor; |
FIG. 3 is a transversal cross-sectional view taken
along the line III-III in FIG. 2:
FIG. 4 is a series of schematic views showing the
prinqiple of operation of the rotary;type fluid machine
disclosed in Japanese Patent Application No.
205,413/1982; | - | N
FIG. 5 is a longitudinal croés-sectional view
showing the general construction of a known scroll-type
compressor:;
FIG. 6 is an enlarged top plan view showing in
detaii the rotation preventing mechanism of the
scroll-type compressor shown in FIG. 5;

FIGS. 7 to 9 are schematic views showing the

construction of a first embodiment of the present
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cross-sectional view showing still another enbodi ment of .the present
invention. FIGS. 7 to 9 show a first enbodi ment of the invention. As
typically shown in FIG 7, there is a plurality of keyways 301 exten |n
the sane direction in the surface of the disc partion 102b of the
stationdry scroll nenber 102 facing the novable scroll nenber 101, t '
only twldkeyways bneentsoh| einnwhibehFFiGL e? heaeergneﬁoaffespondiﬂ@dﬂmer
‘of keyways 302 in the surface of the disc portion |Olb of the novable -
scroll menber 101cfeséngechiosaktvibews yFE@r o8| iseabtragf@ntanysuch a

rel ationship that the keyways 302 extend generally at the right angles to

t he keyways 301. Hﬁé$ée¢§139nﬁhﬁErSQ?Wéﬁ@s% snapedtkegskepoageording to
schematically shown in FIG 8, aced around the axes or origins of the
novabl e and statlﬁH%rQrgﬁ?BFllﬂﬁ B4Qn 40304 0BIGR acH ké? and g&é dRe RE§n

el ement 303 slldabl 14 respecti e 01 and, another
key el enent 304 SY+ gﬁg bﬁ%eﬁh?nc?ﬁglgggﬁﬁg?Pv% kﬁ?ﬁ%@y 0§°r?ﬁ% kayth

RN S A e PN, BEBACRARIAET . 2 5,0
o desianaced wih Lpkaatcig:gane) MBS ShocabRUL g8 SIP BLERR b

FIG 9. the keyways 3 are forne dr sc” portions
| G of cross-type key according to two further embodiments of

~ the present inventioh. respectively; and
N\ FIG. 12 is a fragmentary longitudinal
cross-sectional view showing still another embodiment of
the present invehtion.
FIGS. 7 to 9 show a first embodiment of the
invention.  As typically shown in FIG. 7, there is a
plurality of keyways 301 extending in thé same direction
in the-sﬁrface of the disc portion 102b of the
stationa;y'sb:oll member 102 facing the movable scroll
member 101, though only two keyways are visible in the
( | Figure. There is a corresponding number of keyways 302
in the.éu:face of the disc portion 101b of the movable
scroll member 101 facing the stationary scroll member
102, in such a relationship that the keyways 302 extend
generally at the right angles to the keyways 301. CThere
| is a number of cross-shaped.keYs 300 as échematically
shown in FIG.Is; spaced around the axes or origins of
the movable and stationary scroll members 101,102; each

key 300 has one key element 303 slidably engaged in the



t he stationary scroll menber 102 and the novabl e scrol | menber’ 101

doubl le=kgade¢d
reci pyocating

scrol |l nmenber

prevented. The cross

|y, with the cross key 300 engaged with the keyways 301, 302 in

| r that the key el ement 303 may slide in reciprocating notion
al ongf t hgjj kéyway 301 of the stationary scroll nenber 102, as shown-q by the
arrow in FIG 9B, and that thggkey element 304 may slide in
notion along the keyway 302 of the novable scroll nenbaﬁﬂlol

(o SRUEL ELDORIRaL 01 LRATL Lol P Lignkiy 30 berm (s the

two rec ocatrTn

I ons on W eac he™ novabl e

§P§d£§Y¥héH§aé@d0£R'€ﬁe PREbOBL b | Réywhy $6221LRE K&y

it feasible SU@ﬁé@@ﬁt§|$N3I@O4eﬂﬂ6?eéhﬂn@rQﬂU6§p@Q1€@S&xD§1the fluid

machi ne. At the sane tine, as the relative relationship between both scrol

menbers 101, 10@ireytbengr edks ethe nethercdesaitsyaby siwmipaecisi on of
machi ning of the keyways 301, 302 and the cross-type key 300, the strict
15 p05|t|on|ngc@msth@cblenlbhat?oserOhOWnenbeFIQOZSMA1hk¢eBpecs apet he

machi ne frane,

that has_hitherto been essential during installation, is no

| onger necessa#$sigpated with likenreferenceai RUReEALSf the specific
nechanlsn1reqU|red hltherto for such fo'tLO”#Pg gt tﬁe keyways 301

w, as shown typic y in
and 302 are formedlln the disc portions 102b and 101b of
the stationary #croll member 102 and the movable scroll
member 101, respectively, with the cross.key 300 engaged
with the keyways 301,302 in such a manner that the key
element 303 may slide in reciprocating motion along the
keyway 301 of the stationary scroll member 102, as shown
by the double- headed arrow in FIG. qu. and that the kKey
element 304 may slide in reciprocating motion along the
keyway 302 of the movable scroll member 101, as shown ty
the double-headed arrow in.FIG. é;a. As the key 300
permits the two reciprocating motions in combination
with each other, the movable scroll member 101 may have
an orbital motion_whilst its rotation is prevented. The
cross-type key 300 is of a very simple construction.
making it feasible substantially to reduce the
production cost of the fluld machine.

At the same tlme. as the relative relat1onsh1p
between both scroll members 101,102 may be predetermined

exclusively by the precision of machining of the keyways

301,302 and the cross-type key 300, the strict

ype key 300 is of a very sinple construction, naking

*



possible to reduce the tine required for assenbly. Wile the relative
rel ati onshi p between both the scroll nmenbers 101.102 is predetern ned by
t he precision of machining of the rotation preventing nmechani smand als¢g b ]
the precisicon of installation of the stationarysscroll nmenber 102 with |’
respect ‘to the frame of the machine, this relative relationship wll n

depend-ygon the ppegitieRinl GRCRhei BEaefiohlAey’ 8kabileNmBRBERNL DRIWIRANAMSM

exclusively of the precision of installation of these nenbers. Fromthis
advant ageous feat yegpect t® mhe pachibecfiramer,achatehae pittHereonbeent he
relative relationship between the both scroll nenbers, thus substantialy
avoi di ng reducti oessenpéafiodnaiog \ihenaddseibhedisAnoshongennEc€ssdryi.t is
possible in practice to enploy a nodified cross-type key 400 having key

el ements 402 and AGBaéﬂﬁéﬂenngW@éheﬂapl9lam1ﬂB§thaﬁ§Iééetépéséﬁléther on
opposite sides of a disg ﬁgrtiom 4Q1 thereof. This construyction enabl es the

strength of the kBPCBRBASM: fegyiradshishgLtonfrL sugh BAELILiPBIRgs dhsishe
made in the disc porti 101b aor. 102h. of _the novabl e .sc¢rol l 101 or
of the stationary 85?6gﬁengﬁbéfdfﬁf det5lﬂgrﬁfﬁufﬁgds PFtFﬁg%ﬁgﬁ&On of the
s ok oo oot ¥PLbec RS TR SEhARA AN BeEiaay boeR, LRY 450
conti nuous keys; theoRiNmehBers5303, 802 is predetermined by the precision
' of machiﬁing of the rotation prevénting mechanism and
\’/ also by the precision of.installation of the stationary
scroll member 102 with respect to the frame of the
machine, this relative relationship will now.depend upon
the preéision of machining of the'rotation preventing
mechanism exclusively of the precision of installation
of these members. From this advantageous feature, it is
now possible in practice fo predetermine the relative -
relationship between the both scroll members, thus
'substantialy avoiding rgduction in performance when
. assembled.
As shown in FIG.JO, it is possible in practice to
employ a modified crosthype key 400 héving key elements
402 and 403 extending generally at right angles to each
other on opposite éides of a disc portion 401 thereof.
This construction enables the strength of'the key
elements 402,403 to be increased, but a recess must be

made in the disc porfion 101b or 102b of the movable

scroll member 101 or of the stationary scroll member 102



forpEdy integrally with, or inserted by way of screwin or press-fitting

I nto disc portion 451. In addition, as typically -shown in FIG 12, there
be an oil groove 361 in the novable scroll nmenber 101 so that the ..
302 may properly be supplied with the | ubricating oil, and the
endagifng surfaces of the cross-type key 300 18nd the keyways 301 302 he

| ubrvgat ed accordingly. The material and the surface treatnment for- thgf
cross-type keyt®uBebBltpbherSRULLLAGoPPLLPR| 9f thendispepantibonf4@h.iron
casting or of any other_npetal material such as-alumnium or else of
another material |§k@: alhl SRO¥VE ?eEPﬂlfbﬁﬂt}?B Bﬁiﬂﬁcé ﬁﬁ?sﬁetYPeaken by

d fil | t al
bl ati ng. agﬁfyt%f‘? FHErcEfy %ﬁ%f'*%?ﬁ%‘?ﬁg?%'ﬁsé, b&s:a% o Zéfnwiﬁgz 5%. .
i cal J ntion
;ﬁ?:;aheP;an;¥§€%§£??Q#2@?%5 gﬁﬁ%ﬁgrs §p§ha?xghglﬁ?egg%tggiv%ﬁ?ion is

not intended tfbgmbde§ﬁf%%£gg1}qw{@§ d@}g%h§ﬁg{%%2§¥ §§ bECgE Qét{ ctions

shown in the preferred odi nent's, but many c anges and
modi fi cations ¢mypbessegipe t ing hené S eﬂ%ﬁﬂctsasbwﬂ as1. 17 Caims 1. A
rotary type fluid machi ne havi ng:

In addition, as typ1ca11y shown in FIG. 12, there

may also be an 011 groove 361 in the movable_scroll
member 101 so that the keyway 302 may propeily be
supplied with the lubricating oil, and the engaging
surfaces.of the cross-type key 300 and the keyways
301,302 be lubricated accordingly.

The material and the surface treatment for the
cross-type key may be specified appropriately. It may
be made of an iron casting or oflany other metal

material such as aluminium, or else of anothet material
llike a-plastic resin, and its surface may be treated by
for instance a phosphoric acid film tteatment. or in
general by metal plating, polytetrafluorocethylene
coating, etc., as desired. |

While the tybical preferred embodiments of the
present invention has been déscribéd fully hereinbefore.
it is to be understood that the present invention is not
intended to be restricted to the details of the specific
constructions shown in the preferred embodiments, but on
the éont:ary many changes and modifications may be made

in the foregoing teaching.



tﬁo menber s each.having a spiral el enent |raI el enent of
t he ot her nenber, one nenber being statlem m ” er nmenber bei ng” -
nmovabl e; and a'plurality of limt neans ﬂnedlaieny etmeen parts of

t he- menbers and spaced around the axes of the fgbers, for ‘limting the
notion of the novabl e nenber, each limt nmeans conprising two key megns

ext endiQg  at ri ghe1@lglses to each other, and engaged in respective ke
means ext endi ng aF"T%ﬁt angl es to each other. 2. The machine of Cai T

wherein the keyway neans are in the respective said nenbers. 3. The
machine of Claim2, wherein each |imt neans has two keys in the formof a
cross. 4. The nachi.nenofro€aaiymtpewiiandidn maedi nlei Walrigans conprises disc
means with the key means projecting fromopposite sides of the disc neans.
5. The machine of Caim1, 2 or 4, wherein the key neans are | ong-shaped
keys. 18 M&C FOLI O 230P49799 WANGDOC: 0797R 6.
The nachine of C &W@, mempess sachhbavingeacspisplnedement hested hn ¢spaced

pins. 7. The maching of any of the preceding Cains, wherein respective
keyway means are P8tfaéd Pﬂe$e§GrP§céth°5h§Fr§9m§&Fd eBhHBEMRRLCheingdes t he

r n na r
other said menber s%a 1%|n|ar9Xta%gd ﬂg Iort}hterr}emsé%ggr &Je?.?ltgl %oﬁraglg. g?lge(:tlve

- a plurality of limit means immediately between parts of
both the members and spaced around the axes of the
members, for limiting the motion of the movable member.
each limit means comprising two key means extending at

. O.\'\A v ac.)eA
right angles to each other, Ge*—q*g%gemea% in respective

keyway means extending at right angles to each other.

2. The machine of Claim 1, wherein the keyway means are

in the respective said members.

L 3. The machine of Claim 2, wherein each limit means has

two keys in the form of a cross.

4. The machine of Claim 2, wherein each limit means
comprises disc means with the key means projecting from

opposite sides of the disc means.

5. The machine of Claim 1, 2 or 4, wherein the key

means are long-shaped keys.
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means are formed in a surfaceofadisc portion of said other menber :

whi aces said first nenber and al ' direction at right
anglesntq the first direction. 8. T;h !lig”mr “Imllﬂm of the preceding
L

groowe means for providicng its

A}

d erein the novabl e nenber ( L
key gans with lubricating oil. 9. Arotary scroll-type fluid-handling
maghi substantially as herein described wigth reference to Figures.7+to

9B © he acconpanyi ng draw ngs. 10. The nmachine of Caim31. wherein the

limt nmeans argggubatanti abbpgayoherei n described with fehﬂhaﬁan<bf3 re
10 or Figure 11 of the acconpanying drawi ngs. 11. The machine of Caiml,

wherein the |imt nmeans are lubricated substantially as herein described
with reference to Figure 12 of the acconpanyi ng draw ngs.
6. The machine of Claim 1, 2 or 4, wherein each key

means is formed by spaced pins.

7. The machine of any of the preceding Claims, ;herein
respective keyway means are formed in a surfacé of a
first said member which faces the other said member and -
‘all extending.in the same direction, and respective ~
keyway means are formed in a surface of a disc portion

of said other member'whiéh faces said first mémher and

all extending in a direction at right an§les to the

first direction.

8. The machine of any of the preceding Claims, wherein
the movable member has o0il groove means for prbviding

its keyway means with lubrica;ing oil.

9. A rotary scroll-type fluid-handling machine,
substantially as herein described with reference to

Figures 7 to 9B of the accompanying drawings.

10. The machine of Claim 1, wherein the limit means are
substantially as -herein described with reference to

Figure 10 or Figure 11 of the accompanying drawings,

11. The machine of Claim 1, wherein the limit means are
lubricated substantially as herein described with

reference to Figure 12 of the accompanying drawinés.




