SCROLL- TYPE FLU D MACHI NE The present invention relates generally to a .
scroll type fluid machine, and nore particularly to a scroll .type fluid
machi ne such as a conpressor, an expander, a punp, etc. Referri ng fir st
to FIGS. 1 through 7, there is shown a typical construction of a
convention@l)scroll-type conpres- sor, 1taken for exanple, which is
generally own in the art 10 of the fluid nmachine. As stloyvu,l,rg‘ FIGS 1
and 2, there i's provided a hoggiong Té@s FanatedHaie t he ref er egcgs nplgjegzg 10,
whi ch conpri ses a cup-shaped portron IZ and a iront end plate 11 for
closing the open end of the cup-shaped portion. This cup-shaped portion 12
Is securely fixed in position to 15 the front end plate 11 by way of
fitting bolts 17 which extend |ongitudinally through boIt h 8 123 defied
in the open circunferential edge of .the portion 12 and t ASBYNYB®I t  hol

113 defined. in the B @Eﬁf%‘i‘%r&’i"ﬁlntéaﬁer atﬁ?e%?%?ﬁ“é’n&%? E“’idl There is

secured in -pos £ | &aly , p ting
forwardly as vflnée%/ve e?n %‘ﬁ %%erté?%i,[ll#‘ﬂ{ rto%nta ndfs%?)fea(%ghg the front
end plate 51, ﬁﬂ&hiﬂlﬁrsﬁchSaSEEeﬁ:df@htaﬁedrI Gimmleabhidéer rad pusbaféedd ext endi ng

|l ongitudinally along the central axes of the sleeve 15 and of the front end
plate 11 through ball beari ngs 25 16 13, respectively. Al so, according:

to anot her arrange e;}_t as, t ca &? % §1here
provi ded O-ri ngs 3(rJHa T38| 7 lnglsl%ﬁ‘ r e tEI‘C ttfqrou eri Pe5F th éi'?%‘u& ng 10
{y a typical construction of a conventlonal scroll-type compres-~
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sor, taken for example, which is generally known in the art
10 of the fluid machine. As shown in FIGS. 1 and 2, there is
provided a housing designated-at the reference numeral 10,
which comprises a cup-shaped portion 12 and a front end
plate 11 for closing the open end of the cup-shaped portich.
This cup-shaped portion 12 is securely fixed in position to
15 the front end plate 1l by way of fitting bolts 17 which
extend longitudinally through bolt holes 123 defined in the
open circumferential edge of the portion lZIand through bolﬁ

holes 113 defined in the circumferential edge of the front w

:? ' ~end plate 11. There is secured in position a flanged

| 20 cylindrical sleeve 15 projecting forwardly as viewed'in
the figure at the frontal end surface of the front end plate
11, and there is seen mounted rotatably a main shaft 14
extending longitudinally along the central axes of the
sleeve 15 and of the front end plate 11 through ball bearings

25 16, 13, respectively. Also, according to another arrangement

\
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in the positions of engagenent between the outer circunfer- ential surface
of the front end plate 11 and the inner 5 circunferential surface

conpl enentary therewith of the cup-shaped portion 12, and between the
frontal end surface of the front end plate 11 and the lateral side of the
fl anged sl eeve 15, respectively. As seen in FIG 2, the main sh ¥4
extending longitudinally through the central openings 10 of t {eeve 15
and the front end plate 11 nay al so be supported rotatably by way of a
shaft sealing nenber 32 in addition to the ball bearings 16, 13. Referring
to the both drawing FIGS. 1 and 2, theregare shown incorporated in the

housing 10 a st%% g{yipg'%%ﬂb’lf Osg_{?%e% 220'”5%‘% g%a?[ ﬁgsﬁé tl‘i!de%.l SLTP{_“ 21, and

a driviing and r : I'ng - mechani sm or -1 ary scro 79%I enent
21 tosbe descrifedorealingltlegnkeldialy. tAbStntddidrSogeae Heakihgerst at or

scrol Iel ement 20 is conprised of a lateral plate portion 201, a spiral or
scrol | bl ade po¥nitdie RO2itimhsaofiepngayemepsr beree0Iheoputar sisFueferg from

the surface of the lateral plat ortiqn 201 i statqr scroll el ement

i s secured s_tat?m’lysi‘ﬁgﬁfo{i"&i g’ﬁgt%fﬁ"%eef}gpé%%gpég Bﬁgt%?n T2°by way of
bol ts ext endi ng f miedhede ROl LAPER tdoRPD1éRdn O ry RBeCUPI LS RADPRHepOr tion 12.
The interior space of the housing 10 is 25 separated into a suction

chanmber 25 and eupdehaped ypattdobel2, ar@dbbbyweeawithe firental ieng gapfast ween

the outer circunferential surface of the _|ateral pl ate,gortion 201 and, t he
i nner of the front end plate 11 and the lateral side of the flanged

Nt sleeve 15, respectively. As seen in FIG. 2, the main shaft

14 extending longitudinally through the central openings

10 of the sleeve 15 and the front end plate 1l may also be
supported rotatably by way of. a shaft séaling member 32 in
addition to the ball bearings 16, 1l3. _

.Referring_to the both drawiﬁg FIGS. 1 and 2, there are

shown incorporated in the housing lO.a stator scroll element

15 20, a rotary scroll element 21, and a driving and rotation-
blocking mechanism 22 for.the rétary scroll element 21 to
be described more in detail later. Also, it is seen that
the stator scroll element 20 is comprised of a lateral plate
portion 201,la spiral or scroll blade portion 202 and a web

20 portion 203 formed projecting from the surface of the lateral
plate portion 201, which stator scroll element is secured
stationary in position to the'cup;éhaped portion 12 by way
6f bolts extending through a Bottom portion 121 of the cup-
shaped portion 12. The intexior space'of the housing 10 is

25 separated into a suction chamber 25 and a delivery chamber



circunferential surface of the cup-shaped portion 12 filled sealingly with
.certain appropriate means |like the O-ring 30. 5 There is defined a

t hrough opening 31 in the central area of the lateral plate portion 201 for
having a cl osed space 23 defined between the both scroll elenments 20, 21 in
comuni cgtion with the delivery chanber 26. It is also seen that the rotary
scrol | ment 21 is 10 conprised of a lateral plate portion 211 and a .
spi ral scroll blade portion 212 formed projecting fromthe inner surface
thereof. It is arranged that this rotary scroll elenent 21 is placed with
its scroll blade portion 212 in interngshing engagenent relationship with
the conpl enentary 15 scroll blade poftion 202 of the stator scrol

el ement 20 at26189 Hegireeshapasting ifapeBebwadhahe vhesr i didicahnlEedeh sy H0Si tion
within the housing 10. There is defined the encl osed space 23 having the,
both scrol| &VEFBRECDEheapatensl imrasonpartiqrel28ili and e innereach ot % at -

pl ural points,.; ut..Lp the: ual engagenent position,. . Mre
speci fi- cal %ﬁ'rggrt“f? e%ﬁe% r% ceclogrsri%hﬁ § T%\?%SHE?%%@?& é(?ygélcjr?ﬂ I

el enent 21, @rea'un@maﬁtmedstamea@pkbgrQalée.ermeﬁﬁgsmte tdie BLadgg exg.ensions
of the both scroll elenents 202 and 212 conme to be.in contact with the
fl-anks of3t h&hgppoks Mpidnedeat chixmigh ppeninml 320 inehageshtmallhazexh ot her,
there are fou% QRL of , cont act D.,as typically shown in

FIG 5. For faki ngn%aseﬁﬁrzﬁlnp 5Fc% Weorﬁlgﬁegobgfsqar{]?%ﬁf“ﬂ% 3 SL25eENEPRGE of
: 23 defined between the both scroll elements 20, 21 in o
communication with the délivery chamber 26. |
It is also seen that the rotary scroll element 21 is
10 comprised of a lateral pléte portion 211 and a spiral 6r
- scroll blade portion 212 formed projecting from thé inner
surface thereof. It is arranged that this rotary scréll
element 21 is placed witH its scroll blade portion 212 in
- intermeshing engagemeﬂt relationship with the complementary.
15 scroll blade portion 202 of the stator scroll elemeht 20
at 180 degrees apart with each other, when installed in
position within the housing 10. There is defined the -
enclosed space 23 having the poth scroll elements 202 and
212 in contact relationship with each other at plural points,
Zp when put in the mutual engagement position. Moré specifi-
cally, at the moment of closing motion of the rotary scroll
element 21, or in other words, when the outer ends of.the
blade extensions of the both scroll elements 202 and 212
come to be in contact with the flanks of the opposing elements

25 212 and 202 engaged with each other, there are four points



3 -
these scroll el enments when engaged with each other, there are provided
positioning holes 208 and 218 in the stator 5 scroll elenent 20 and the
retary scroll element 21, respectively, at a point on the X axis passing
the center of "sol ar revol utionary notion Os of the rot ar@roll el enment 21
(that is, ‘the axis of the main shaft 14 or the center of e stator s~ero||
el enent 20) and crossing at 10 the right angle with a line segment' -
connecting the points of contact A and B, or connecting the points C and D.
Al so, there is formed threads 209 in part of the positioning holes 208 as
shown in FIG- 1, and also there is fornedga through hole 122 in the bottom
portion 121.of the cup-shaped portion 15 12 on the sane axis as that of
the positioning ORoFRNEERTE: ANoBr G @dr Pi g tXPicREly shaww dogRIB, %-heFeris

h t I h tat h 22 f th
Cotary e ol | oParon SRR, & i prRRdt Bt kTR R R 2 race

221 enbedded seeHesd YSdﬁbllhélérﬁH}ﬂ:rs %Hen ériyalgr@cwin tdiRnf bRt eNGhepbate 11,
a stationary ring 222 opposite this stationary race 221 fixed abutting the

i nner surface ofrerrrdvided pesfitiontngilioles Ri0Bgasdadisd ist ahé ostatprr ace 214

enbedded sequr el the outer.s rf ce of the |ateral, plate_portion 211 of
the rotary s%gro eﬁer?gﬁf“egﬁ 502 : ﬁD{Pattﬁré’ PFﬁ%lJZﬁ'eg‘SﬁBs?f'e t he

ring-shaped stapioparnived¢s at 2bbihixsd @xféuszt-mﬂs tﬁlﬂ‘%s%&e{hé ggg of the

| ateral plate portion 211, and a plurality of ball ments 224 engaged
of solar revolut;onary motion Os of the rotary scroll

~ o element 21 (that is, the axis of the main shaft 14 or the
center of the stator scroll element 20) end crossing at
10 the right angle with a line segment connecting the points
of contact A and B, or connecting the points C and D Also,
there is formed threads 209 in part of the pOSLtlonlng holes
208 as shown in FIG. 1, and also there is formed a through
hole 122 in the bottom portion'121_of the cup-shaped portion
15 12 on the same axis as that of the positioning hole 208. |
Now, referring to FIGS. 1 through 3, there is shown
a typical construction of the rotation-blocking mechanism
&_[ 22 for the rotary scroll element 21, which comprises a ring-
shaped stationary race 221 embedded securely in the inner
20 surface of the front end plate 11, a stationary ring 222
'opposite this stetionery race 221 fixed abutting the inner
surtace of the front end plate 11, a ring-shaped stationary
race 214 embedded securely in the outer surface of the
lateral plate portion 211 of the rotary scroll element 21,

25 a movable ring 215 opposite the ring-shaped stationary race



I n operative position in a correspondi ng nunber of. pockets 222a and 215a
defined extending in the axial direction 5 t hrough the stationary ring
222 and the novable ring 215, respectively. Wien the rotary scroll ‘el enent -«
21 is caused to nove in solar rotating notion in the cl.ockwi se direction as
viemed'qgaFlG. 3, the novable ring 215 will followingly therewith be put to
nove i M&¥m |l ar solar revolutionary 10 notion with its center defining a
circle of radiumRor. During this notion, on the part of the rotary scrol

el ement 21 there is produced a turning effort or nmonment in the cl ockw se
direction as viewed in the figure acgerding to a current extent of
deviation in the working points of ré€active 15 moti on and of driving
efforts of 2thefited Goutthrg caiproateedsurEddec ofNch®Skhttezpacplae Under such
an operating condition, there is such an effect that the rotary scrol.f=s

el ement 21PgFEion 3ddi.yapd 2 rkradity ehdadloekarertsid2dcenrsadshout thE |

f th hl ' 215.. .20 - ' | s 224 sh
center of, SheBRNG ELRS AP 1570, pormoppe RS ol B BolLL 224, SO

et ween 't e pocket ain the

station- amRyahi ikl 233a086r1key RBI@eAdOhg the theckrisl 2hacpiexi ded in the
novabl e ring 215, this novable ring cannot rotate, accordingly. In
consequencéhrongh ridteassitagiomtoriog 2he @ theorayablecrdng 2l®nent 21 can

now be prevented Irqp1oc urrigg& rotaaccordhqggxémln t e,operat‘pg position

i
shown, t he *FEPEEFHE Went Apen ry scro ent 21 is cause
to move in solar rotating motion in the clockwise direction. ;‘}

as viewed in FIG. 3, the movakle ring 215 will followingly
therewith be put to move in similar solar revolutionary
10 motion with its centér defining a circle of radium kor.
During this motion, on the part of the rotary scroll element
21 there is produhed a turning effort or moment'in the
clockwise direction as viewed in the fiqﬁré according to a
current extent of deviation in the working_pointS'of reactive .
15 motion and of driving efférts of the fluid to be compressed
in the enclosed space 23. Under such an operating éondition,
there is such an effect that the rotary scroll element 21 _ -
will likely be rotated in the clockwise direction about the
center of the movable ;ing 215. |
20 However, as nine balls 224 shoﬁn in this figure are
caught between the edges of the pockets 222a in the station-
ary ring 222 and the edges of the pockets 215a provided in
the movable ring 215, this movable ring cannot rotate,
accordingly. In consequence, the rotating motion of the

25 rotary scroll element 21 can now be prevented from occurring,



of the novable ring 2.15 is located at the furthest right point of notion
as viewed in the figure, and thus the 5 current aspect of distribution of
the effects of inhibiting the rotating notion is then as schematically

shomm-by_the‘arroms [ERR] through fcs. In this position, therefore, she
bal | 224 "at the highest point shown woul d have a greatest possible
contribution to the effect of inhibiting the rotat- 10 ing motion, this

effect att'enuating as it departs fromthis specific highest point, and
hence, resulting in the nine ball elenents 224 existing in the |ower half -
part effecting no substantial contributi®én to the retarding of the rotating
notion of the syste t all. 15 In the neantine, the current
pressure or thF%@’rgén%bblied.upon the rotary scroll elenent 21 in the

axi al «direction theggofnd IPBLLBENd §RGHEYEn f AR, ERD ANQLGHE 88 ter
conpressi ve ef forts would then be .held effectively at the ring-shaped

stationary racef2tieamiadie ring-3lfapsdlecatedrt 2he funmthessicei@?d t hr ough
all" the ball elenents_224., gb reference is e drivjng nechani sm
t

de to t '
for the rotary PS¢P5| P &1t Xvﬁ_l‘fle,&'ﬁdeﬁPaFlé"ec#T%b‘?e’Frg?P H‘“Fth’_gd in the
inner end of the DELE sdalch 34 &Ssd18de¥n VEY @l EBLOA lofbSRRIND ik

Al'so, there is provided a driving 25 pin (not shown) as projecting in the
axi al directiorhenrotating meadomgoiseniesuas aschestibel Bnlshogedbyotiid on 141
at the offset position fromits center. On the other hand, there
arrows fci through fcs. In this position, therefore, the
k~2 ball 224 at the highest point shown would have a greatest
possible contribution to the éffect of inhibiting the rotat-
10 ing motion, this effect attenuating as it departs from this
specific highest poiht, and hence, resulting in the nine
ball elements 224 existing in the lower half part effecting
no substantial contribution to the :etarding of the rotating
motion of the system, at all. .
15 In the ﬁeantime, the current pressure or thrust as
applied upon the rotary scroll element 21 in the axial
direction thereof from the reactive force from the_current
&.ﬁ compressive efforts would then be helé effectively.at the
ring-shaped stationary race 214 and the ring-shaped station-
20 éry race 221 through all the ball elements 224;_ '
Now, reference is made to the driving mechanism for
the rotary scroll element 21.. An enlarged portion 141
formed in the inner end of the main shaft 14 is held by way

of the ball bearing 13. Also, there is provided a driving

25 pin (not shown) as projecting in the axial direction in



I's mounted rotatably a bushing 27 of disc or stub shape having a
substantial thiekness in an annul ar boss 213 5 projecting fromthe
‘lateral” plate portion 211 of the rotary scroll elenent 21 by way.of a
needl e f/agaring 28. This bushing 27 is formed with a bal ance wei ght 271 ‘of
di sc cé§§ figuration extending integrally therefromin the radial

di rection, and having an eccentric recess extending axially 10 in a
position of fset fromthe center Oc.of the bushing 27. In this offset
recess, there is fitted operatively the driving pin noted above, and the
bushing 27 is held rotatably in positio by way of the needle bearing. Wth
such construction, it is arranged that the fluid 15 as taken into the
encl osed spaceh&3dadihfeersd|alrfaewobfitiHiNendaygedipartioh LOE dwteaey scrol |
el ement 21 is then delivered out of the delivery port 31. During the %
operation, itof&setoreditien fueny dtfscentfaset e@natheitieyehand cehlerem t hg

com pression,of th qui€ n th o1 scroll _elenment. 21 in 20 t he
tangenti al di red olué‘%eflor? astla%g ué g#%ﬁ“@(’:éﬂag’%n‘i&) T ﬁ?g}ﬁg 38%e scroli

bl ade porti onh@dihg Bhiabéedmaaui khicensky ianagvaniuialr 8bEeciiupon the
center Oc of the bushing 27 as shown by an arrow Fd in FIG 4. Because of
such an aPr anggeientdngt FEem tte Baseray platgaponbian i231lr of atherrodegut t he 25

drive pin, there ..s. ffegégﬁ. hewturrgn _nmoment, about ge center d of
the driving p??F?%%-Fgﬁygsen e%ybyaYH% égfﬁﬁgia.b%@ﬁﬁ?gth_re T&'%n angle
[ ERR] defi nedobiiRen7t be &AGENLitR 4 MRAlance weight 271 of disc con- \;;
figuration extending integrally therefrom in thé radial
direction, and having an eccentric recess extending axially
10 in a position offseﬁ from the center Oc df the bushing 27.
In this 6ffset recess, there is fitted operatively the
driving pin noted above, and the bushing 27 is held rotatably
in position by way of the needle bearing.
With such construction, it is arranged that the fluid
15 as taken into the enclosed space 23'by the solar revolution-
ary motion of the rotary écroll element 21 is then delivered
out of the delivery port 3l. During the operation, it is
noted that there is effected a reactive force from the com-
pression of the fluid upon the rotary scroll element 21 in
20 the tangential direction to its locus of éircﬁlar motion
throﬁgh the scroll blade portion 212. This force will render
an eventual effect upon the cénter Oc of the bushing 27 as
" shown by an arrow Fd in FIG. 4. Because of such an arrange-“

ment that the bushing 27 may move in rotation about the

25 drive pin, there is effected the turning moment about the



§
direction of the force Fd and a segment passing the center Gc of the
bushing 27 and the center Od of the drive pin, 5 this nonent may be
represented wi.th the equation: Fd * [ERR] sin [ERR]. |In consequence, tGﬁQ
rotary 'scroll element 21 held operatively upon the bushing 27 is then
subjected to a turning nonent existing about the center Od of the drive
pin. Accordingly with this effect, the scroll blade portion 10 212 is now
caused to be urged agai nst the scroll blade portion 202. Wth this urging
force being Fp, the foll ow ng equation naysbe obtained fromthe
relationship: Fp * [ERR] cos [ERR] = Fd * [ERR] sin [ERR], i.e., Fp = Fd *
tan [ERR] 15 centéybbs sPegid ae.%ie/? ;meast BEpluLieBd BY dHViaBgol e,

eccentric opening and the rotary scro el enent 21 are caused to be driven,
there wi |l aut orditérc &hkye biss pmodugke anlafigedgbetfWemnt the $dpmemteas thel i ne

cont act™bet ween 4he baot h scroll bladsayortlons 212 and 202 fromthe
reactive 20 FRECtIPnt e PESE if fANGi 8, SSHIT RBEF T e SH§E?% the

sealing ef fect af. (1€ +RBC seacgne-scheaesﬁwf%%; te Al 8 Bln, i GS

arranged as stated herelnbeforée that the center
rot at abl e abdut this memnest n@y bk thpreldntedpwith dhe ehusti®ninefdi ong, it IS
to 25 be noted that when the thickness of the scroll blade portions

202 and 212 woul ¥R/ dry, TR FTOUSFSHERCS, TieomPEaph<SGaotd eiemant 91t hetd design
di mensi ons, the 5Bé¥€%gggl§“ﬂﬂgie@hgh@héﬁ¥%555§ is then subjected to a

Nt turning moment existing about the center 0d of the drive
| pin. Accordingly with this effect, the scroll blade portion
10 212 is now caused to be urged against the scroll blade
portion 262. With this urging forﬁe being Fp, the following
équation may be obtained from the relationshié: Fp ¢« €2 cos
& = Fd « €2 sin 8, i.e.,
Fp = Fd *+ tan § _
15 . More specifically, when the bushing 27 having ;he
| eccentric opening and the rotary scroll element 21 are
éaused to be driven, there will automatically be produced
v ' _ an urging effort at the areas of line contact between the
both scroll blade portions.212 and 202 from the reactive
20 effect of the comp;essed fluid,.which would theh ensure
| the sealing effect of the enclosed space 23, accordingly.
' In addition, it is arrénged as stated hereinbefore that
the cénter Oc of the bushing 27 is rotatable about the

center Od of the drive pin. In this connection, it is to

25 be noted thaﬁ-when the thickness of the scroll blade portions



Oc and Cs nmay be adjusted accordingly. Mre specifically, the center Cc
.may, "as typically shown in FIG 4, be shifted 5 over to a point Qc' or

Qc", fQr instance, along the arc having the radius [ERR] fromthe center
Qd. I"ré)nsequence, therefore, it is advantageous that.the rotary scrol’l
el ement~"21 may nove snoothly, even with such an error in its design

di nensi ons. ‘10 When assenbling such a scroll type conpressor as

not ed above, the cup-shaped portion 12 and the front end plate 11 are
initially to be erected together, by screwing the bolts 17 into the bolt
holes 113, 123. As the next step, the §ndexing holes 208 and 218 provi ded

respectively in.the.1 stator_scrall elenent 20 and the rotary scroll
el ement 21 ar ezratzhéﬂdpljﬁlz tw(?“gé ‘éﬁ’b’ng&rmlf‘ﬁt% SERBr & RRARIRIGRFFIE there

is inserted anpakh@yeilsikAdaifeddiiNsd thE OB e nd e definiedehPeide ¥
bottom part 121 of the csulg?‘shap%d J'portion 12 into the in%gxel ng ﬁo %‘{5412‘69
218. I n conse@gennd, 0L0nay beeadjusted atcosdimtlahl eMbbat spde friekaly, scrol |
el ement 21 may have certain degree of freedomin gl ay within a given

a
range of angl &8€afeREeR 95 PAEY A F SYPACAMFeIROPodn1BIC Mot e bepsbifEed |y,

the rotarys sciQkl @‘gq’rgggj 21lo88YsSdet b hi Lve 1 ent play of the
bushi ng 27, tr?us af for inglgg-1 25 c'Ehe shift%nig&ﬁi%’tnlg%r'\ %%&ﬁ?hﬁog €t's 215a

defined in thaavbuqbtiee radiiiage 2 1froni theac&etdraiod.r angecaisenghes,

equi valent to the range of angul ar novenent ‘all owed on the part. of the
bushi ng . therefore, it is advantageous that .the rotary scroll element e

21 may move smoothly, even with such an error in its design A~J
dimensions.

10 When assembling such a scroll type compressor as noted
above, the cup-shaped portion 12 and the front end plate 11
are initially to be erected together, by screwing the bolts
17 into the bolt holes 113, 123. As the next step, the

_indexing holes 208 and 218 provided respectively in the

15 stator scroll element 20 and the rotary scroli eiement 21
are then put to be aligned with each other. Subsequently,
there is inserted an alignment rod 18 from a through héle
122.defin§d in the‘bottom part 121-bf_the custhaped portion ;~’
12 into the indexing holes 208, 218. "In consequence,

20 therefore, it is notable that the rotary scroll element 21
may have a certain degree of freedom in play within a given
range of angles about the installed aliénmént rod 18. More
specifically, the rotary scroll element 21 may shift within
a'giveh extént of play of the bushing 27, thus affofding

25 the shifting motion of the pockets 215a defined in the movable



27, accordingly. Now, referring to the rotation block mechani sm 22 for

hal di ng the sel f-rotating notion of the rotary scroll element 21 from
qccurring,” this nmechani smwhen in operation is held in close engagenent
relationship with the edges .of the pockets 215a and 222a of the novabli e:
ring- 215 and of the stationary ring 222, respectively. Wth such cl ose
engagenent, there may be ensured a proper.lO angul ar positioning in

i nt ermeshi ng engagenent between the stator scroll elenents 20 and 21. For
this operation, the front end plate 11 upopy which the stationary ring 222
I's mounted is to be shifted in rotating notion in the direc- tion opposite

that of the mai ringafis Mithoat b@ttdie rlabe db ang@leeNBiiivaldAtMBY the
operatively be caught by the edges of the pockets 222a of the stationary
ring 222 and th&apgeket fnudarorovdrentoribiwesd iong the Spantegfeshe veushinghi s

i s theYgroper pr cedure angul ar po L Lioni both at or and
movabl e scrol | en’éﬁ‘f%rgz‘ﬁlgéﬁd %1 58 g5F e Q:g’ %hfef“ ﬁi@ # ng

rel ationship w hecﬁaﬁrgn@tﬁe@or malm theNEELAIRRa i g i i®nb8e NRLLd t hat
the inner dianeter of the bolt hole I13 provided.in t%e front end plate 11

I s made gread er rbhany tsmrcadlt elemhrmrétle;frotﬁ ddmrirdhg, 16hisNinechahism
arrangenent, it is ppssible in pract |ce that the front end plate 11 may 25

be shifted in r 3PERI HRy MATREACP % e FBCTIUVIF SpPREFTRRT redpkionthimhe nain

~shaft' 14, with the,bold Sedlgls' SEttﬂé‘%EkSQs'ﬁs% LR b9id JwlhGs Adskdid the
cup- shaped portion 12.

Nt ring 215 and of the stationary ring 222, respectxvely
With such close engagement, there may be ensured a proper
10 angular positioning in intermeshing engagement between
the stator scroll elements 20 and 21. For this operation,
the front_end plate 11 upoh'which the stationary ring 222
is mounted is to be shifted in rotating motion in the direc-
tion opposite that of the main shaft 14 so that the ball
15 elements 224 may operatively be caught by the edges of the
pockets 2225 of the stationary ring 222 and the pockets
215a of the movable_ring 215, respectively. This is the
proper proéedure for angular bositioning oflthe both stator
and movable scroll elements 20 and 21 placed in the inter-
20 meshing relationship #ith each.other. In this connection,
| it is to be noted fhat the inner diameter of the bol; hole
113 provided in the front end plate 11 is madé greater than
the outer diameter of the boit_l?. With this arrangement,
it is possible in practice Ehat the front end plaﬁe 11 may

25 be shifted in rotating motion in the direction opposite



securing the bolts 17 subsequently, the front end plate 11 and the
cup-shaped portion 12 may be fixed securely to a 5 properly jointed
statez=f hereby resulting in a proper . interneshing engagement betweeh the
bot hihat or and novabl e scroll elenents 20 and 21 at all. Upon the securing

of t bolts 17,

al i gnnent

inserted a bolt 19 into engage-

rod 18 out of the through hole 122. Subsequently, there is

122, thus having the both indexing holes 208, 218 and the through 15

122 secured i khaheohridygempin ashafited st with dhespenktsi b7 Aedt 4n3er . 7.

Now, the follow ng s the supmary of the conventignal e cedét
as not ed hereilﬁB‘é?U?ee.m?'f) ﬁ% "e%t.lyzi3ni"f‘i Fy°4 -5%38%&:%%%%§%g§?fi gén‘plz a dS

the front 20

al i.gnment with each other,-%
these i ndéki n§FABRELY APEnteigstate  INEERPY (T
rotating not

st ops;

10

15

20

25

t he cup-shaped portion 12 and the front end plate 11 are
now joi nted positively wwth each other, there- 10- after renoving the

ment with the threads 209 of the indexing
hol e 208 provided in the stator scrol litel enent 20 fromthe through hole

hol e

cEOAi A Al BI1BY 1NSRALEEGGed i1y beheS£ddnt n@ bhecdoir hol es.
113 and 123; 52) Put” t he i ndexi ng hol es 208 and 218 provi ded respectively

in the stator aadrthé mipesbape@Pantdonhd2rmavihe SFéked|segusedat t212i n

d th L t th l.i gn;z_ 25
g " $hegs i %F‘If’ngne%(?rﬁnlpgfe 11 in

nt rod 18 into

WebPnd 1Y LAGLS QRerAPBAEIEE 1A tRfent BeatBY mndhabladze till it

scroll elements 20 and 21 at all. Upon the seégrinq of
the bolts 17, the cup—shapéd.portion 12 and the front end
plate 11 are now jointed positivgly with each 6ther, there-
after removing the alignment rod 18 out of the through hole
122. Subsequently, there is inserted a bolt 19 into engage-
ment with the threads'209 of the indexing'hole 208 prcvidgd
in the stator scroll element 20 from the through hole 122,
thus ha#ing the both indexing holes 208, 218 and the through
hole 122 securea in the properly'aligned state as shown in
FIG. 6 or FIG. 7.

Now, the.following is the summary of the conventional
assemble procedures as noted hereinbeforé;

(1) Erect initially the cup-shaped portion 12 and the front

"end plate 1l by inserting the bolts 17 into the bolt holes .

113 and 123;

(2) Put the indexing holes 208 and 218 provided respectively

in the stator scroll element 20 and the rotary scroll element

21 in alignment.with each other, and then insert the align-

ment rod 18 into these indexing holes 208, 218;

C;



¥

(4) Secure conmpletely the cup-shaped portion 12 and the front end plate 11
together by the bolts 17; 5 (5 Finally, renove the alignnment rod 18,
and then insert and secure the bolt 19 so that the cup-shaped portion éﬁN
and the front end plate 11 are secured together in position. However, S¥&h
drawback coul d not be avoi ded when assenbl- ing the scroll type fluid ~
machi ne in accordance with the 10 conventional manner, as follows. (I)
When setting the intermeshing angul ar relationship of the both scrol
elenments 20, 21 as noted above, the scroll blade portions 202, 212 of the
both scroll elenents 20, 21 cone to a mutugh contact relationship wth each
ot her 15 accordingly with their initial frictions of contact, thus
determning a curmentgioet UheOkr oMt idda platbelCiinCubabelRfoeebnt if gt ary
scrol | Jelement 21. Now, when this radius of notion‘increases, even if that
radi us ®f notiondisetbidrowpposk be ctha thypfnehe snain sheftrl4/itiglmiehetomm of
the rotary 20 scroll elenment 21, it is inevitable that there would remain

a substantial deViati®FYGe CREPLYHY ShEI CPPiaEd® gt PPRELQTLtr §R Ry |front
el ement 21 around Ehgléké‘fi QQ@%fhé¥3%#§Eh9fbél retary scroll element 21
the r scro el efrent  20.

W th respect to tator ( or this reason, a
substanti al- ¢ap weyl dFdfallyt, heaemdree Ithlet abedmmait tba DPppoad theankssgrt si de

surfaces of 13 the both scroll blade portions 202, 212, thus resulting
in and secure the bolt 19 so that the cup-shaped portion 12 _
v ‘and the front end plate 1l are secured together in position.

However, such drawback could not be avoided when assembl-

ing the scroll type £fluid mgqhine in accordance with the

10_ conventional manner, as follﬁws.
(I) When'setting'the intermeshing angular relationship of
the both scroll elements 20, 21 as noted above, the scroll
blade portions 202, 212 of the both scroll elemenfs 26, 21
come to- a mutual contact.relationship with each other

15 accordingly with their initial frictions of contact, thus
determining a current radius of motion in the circular locus
of the rotary scroli element 21. Now, when this radius of
motion increases, even if that radius of motion is followed
closely by means of the dtiving mechanism of the rotary

20 scroll element 21, it is inevitable that there would remain
a substantial deviation in the locational phases of the
rotary scroll element 21 around the drive shaft center of
the rotary scroll element 21 with respect to the stator
scroll element 20. For this reason, a substantial gap would

25 then be left between the opposed flanks or side surfaces of



a substantial quantity of gas |eaked fromthis gap, which would |lead to the
everital probl em of | owering performance of the conpressors. 5 (Lr) In
accorddance with the conventional assenbly procedures noted above such that =
af t the insertion of the alignment rod 18 into the indexing hol es- 208, '
21 he front end plate 11 is shifted in rotation in the direction
opposite that of the main shaft 14 till it stops, and thereafter the cup-
10 shaped portion 12 and the front end plate 11 are secured together,
unavoi dabl e probl ens of such as conpl ey procedures and as increased steps
of procedures would then be left unatténded accordingly. SUWARY OF THE

| N\VENTI ON: 15 the bothTherpllddridei porhidron 202,t RE? efthus maseltiid Zad to
practice in view qQf such gircunstanc S anqﬁkﬂcgn'enienqes as noted above

and i s essentiITPERPELELABPLHE BF TAS T Sy 8RR s PR ¢y
fluid machi ne’wme{g eﬁar%é‘f&&r dRAeeh] | i ilemS B Uf 4ot il Vgggf&ﬁn@él ens,

accordingly. 20 is an object ‘of the present | ntion to provide
an i nproved scodldhe ypaptéssatsrachi ne wherein a gap forned between the
opposed fl anks of the adjacent scroll blade portions of the conplenentary
scrol | el efent §I3)n FhacePIfanafashithetfi IRFVEstAANE hiassambhE aPr AT sted

.tlzer ein during, &5 A8o0Leqcd traReLALLI R shUE PRGIGIS chd 2LLALANIY

rod 18 into the indexing holes 208, 218, the front end plate

11 is shifted in rotation in the diredtioﬁ opposite that of N
the main shaft 14 till it stops, and thereafter the cup-

10 shaped portion 12 and the front end plate 11 are secured
together, unavoidable problems of such as complex procedures
and as increased steps of procedures would then be left

unattended accordingly.

SUMMARY OF THE INVENTION:

15 The present invention is therefore materialized to
practice in view of such circumstances and inconveniences
as noted above and is essentially directed to the provision
of an improved scroll type fluid machine, which can afford g;;
an efficient solution to these problems, accordingl?.
20 (1) It is an object of the present invention to provide an.
improved scroll type fluid machine wherein a gap formed
between the opposed flanks of the adjacent scroll blade
portions of the complementary scroll elements in the fluid
machine owing to an initial wear genefated'therein during

25 the break-in operation of the machine is accordingly



L 4

conpensated for, so that it may be eliﬁgnated and so-that any | eakag
gas fromthis gap may efficiently be prevented fromoccuring. (2) S
anot her object of the invention to provide an inproved scroll type f d.

machi ne WighgsAshR® ot ATdPrlet o ¢ Uisk bl 8) 1hTHNEHC Y ddie Steps of"

assenbly procedures o i ne e present invention provides a

scrol | typRrat! Hn¢ 'I%‘élk'a@% Werfld tFehetRiS GRPARARY Wi Ibdreans and
rotary scroll means in internmeshing relationship with each other, each

havi ng a gpetrahted feoa loddwrdimgortion projecting in the axial dlrectlon
froma lateral plate surface in such a manner that said rotary scroll means

can nove {2)sol at Hievanother Wb cwiéh. tRépeatentisa dostpriowider ol |
means, _nounted stationary on a cup-like nenber, by the rotating notion of a

mai n shafanj dmppekedd serod If royie efthid angchihe wheekiing thiideorief said
rotary>croll neans being restricted by a rotation bl ocking nechani sm
I ncor por adeflobdedean sabist anttialy reduwttionain thd saegsf wdnt end plate, so
that the fluid can be operatively sucked into and delivered out of the
fluid naomsaemhﬂyhpaoémmuneanﬁﬂtqﬁeﬁkmmé pachined therein in continued
variation, characterised in that, in order to shift the angul ar phase
relatlonshlp oaneldramamq/nnuanuiannﬂsnmnﬁestatscro&ﬂomwpmeédmmd1the
dlrectlon of rotation of said rotary scroll neans by an
machine wherein there are engaged stator scroll means
N\ and rotary scroll means in intermeshing relatiaonship
with each other, each having a spiral or scroll blade
portion projecting in the axial direction from a lateral
plate surface in such a manner that said rotary scroll
" means can move in solar revolving motion with. respect to
said stator scroll means, mounted stationary on a
| cup-like member, by the rotating motion of a main shaft
journalled on a front end plate, the rotating motion of
said rotary scroll means being restricted by a rotation
K#: blocking mechanism incorporated between said rotary
scroll means and said front end plate, so that the fluid
can be operatively sucked into and delivered out of the
fluid machine with a differential pressure produced
therein in continued variation. characterised in that,
in order to shift the angular phase relationship of said

rotary scroll means and stator scroll means ;n the

direction of rotation of said rotary scroll means by an



15 angle to be determ ned by initia}smear of the seroll blade portions of
sai d ary and stator scroll means, indexing holes shifted by the
aforéé%%d angl e are provided previously in both said scroll neans, and on
assenbhygak tche becdternibnedf bpnindnd ajll atemmarak ctipe | s&eokibnber are
secured together while aligning said indexing holes. Preferably, there are-
provi dpdageopoas i it ngaid eathryf anide st erel hgmeansaces of the
front end plate and the cup-shaped nenber, respectively, and that there is
i nst al iadexingsitidleas shifived b¥t Shehaforesaigeian@be b§fehese grooves in
the two nmenbers so that the front end plate ma adjustablg be shifted in
rotatingwﬂﬂﬁﬁ1quviqwsbﬁc%ntbOFhesé&ﬂ~§ﬁﬁﬁ%£qﬂ#ﬁﬁﬁ-fGF t AB purpose of
all owing an erection work thereof at the installation stage. Wth the
advant ageemdlyoef rihe imachingosaddafseat1and L1ater 1a0dabl e such ef fEgt
and function fromthe present invention, as follows. (1&.- There wi || De

f or medcHE-3j ke MEBREE gake HEERRERD: FOISHRS I ¥l Y LR L9 R Fefary scrol |
el enent and the stator scroll elenent when installed in interneshing

rel ati R9BX3ING hPl®&h ot her and when there may occur a substanti-al

GovTaton " e R, MRS, AR AR PRI ReA ekERRLRS" 0110 (o

in each of the opposed mating surfaceq of the front end
plate and the'cup-shaped member, respectively; and that (W
there is instaiied a resilient element into the space
defined ﬁy these grooves in the two members so that the
front end plate may adjustably be shifted in.rqtating.
motion with respect to the cup-shaped member for the
.putpose of allowing an erection work thereof at the
installation stage.

With the advantageous construction as noted aboﬁe,
there is attainable such effect and function from the
present invention, as follows. . ';;
(1) There will be formed no appreciable gép between
the opposed flanks of the rotary scroll element and the
stator 'scroll element when installed in inte:meshihg'
relationship with each other and when there may occur a
substantial deviétion in the mutual angular phase
relationship therebétween owing to the initial wear

generated in the flanks



of these scroll elements during the break-in operati-on of the machine, n

I
consequence, the fluid is thus effectively prevented from | eaking °U€§§§
such gap kn the conplenentary scroll elenents, thereby preventing a
possihility of reduc- 5 tion in efficiency of the scroll type fluid
machi ne, "and thereby bringing a substantial inprovenent in the nmachine

-performance. (2) Wen securing the front énd plate and the cup-shaped
menber together in the installation stage, the front end 10 pl ate may
automatically be pulled together with theygresult- ant effect that there is
substantially no back-lash [eft in the intermeshing engagenent of these two
menbers, accordpfigthdse scBolyielamenst duyingefthecbredirin hpefavinn ofd pl ate
may shift in rotation with respect to the cup-shaped ér 5 .thereis
10’ I ohger the nERRSHARINGT oimiriae TAEI T (et TORLY e FPGR: SEFRFSHELE | n
the ingtallatiop youdect £abh, 1d08mGOYuE CSRIGRE §as UlS iRt Lohp AR 2D the

i nstallation procedures of these nénbers, and thereby nmaking the rotating
efforts on the &cosll endmphes e thelrebanpreatdntiognatpodsibidstytehgedic- in no
subst anti al disEersion i n the‘ﬂyalitxsof installation work of the scrol

type fluid machFh@? HcEEAFHRISY OFhERDt HoldbF¥Re SE1Hd REFRIRS, Fperty and
details of the BRESANY HeIGIRd O fbkban@fa by BoeNANTAGRS dHHiRA

beconme nore apparent “from foll ow ng cription by way of
a preferred enbpétfemianek.t he i nvention, when
\,) (2) When_secufing the front end plate and the cup-shaped
member together in the inStallation.stage, the front end
10 .plate_may auzomatically be pulled together with the result-
ant effect that there is substantially no back-lash left in
the intermeshing engagement of these two members, according-
ly. By virtue of this effect that the front end plate may
shift in rotation.with respect-to the cup-shaped member,

15 Ehére is no longer the necessity of a manual adjustment of
the front end plate in the installation work at all, thereby
reducingla substantial steps in the installation procedures
_of these mémbers, and thereby making the rotating efforts
on the front end plate substantially constant, resulting
20 in no substantial dispersion in the quality of installation

work of the séroll type fluid machine, accordingly.

The other 6bjects, principle, property and details of
the present invention will, as well as advantages thereof,
become more apparent from the following detailed descripﬁion

25 by way of a preferred embodiment of the invention, when



read in conjunction with the acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF
~THE DBRAWNG FIGS. 1 through 7 are a series of representations show ng the
convi onal constructions of the scroll-type 5 conpressor; anmong whi ch
FI - and 2 are |ongitudinal cross-sectional views show ng by way- of
exanple the erected state of a fluid machine, FIG 3 is a front el evational
vi ew show ng a rotation bl ocking nmechani sm seen fromthe rotary scroll

el enent side. FIG 4 is a graphic representa- 10 tion for the explanation
of thrusts rendered upon the rotary sgroll element, FIG 5 is a schematic
vi ew showi ng the relative locations offthe scroll blade portions of the
rotary and stahoy fcBhlufLEBNLA ANEnof addifipabl grgRilaialbes for Lhe

i nstal |l ati on, 6 1s"a tongitudinal cross-sectional 15 vi ew showi. ng

t he general const rBRIEFODESQREST IONS ORbTEEl DRAWINGEet el y, of the fluid machi ne
shown in FIG 1, and-FIG 7 is a_simlar cross-sectional viewto FIG 6
showi ng the assenf%&#-statRrHIN HeaFput SIRIEH RE SPRIAFEMTREIONS2: FIG 8 is
asimlar fro e} ' S | f ed

enbodi nent of Q{’%@rﬁ\?@ﬁt P%lﬁ‘{é/rﬁigntag .Eé%t’%%gﬁ‘e‘ﬁtg‘?w%?é%%gc E{)enal Vi ew
taken al osg tbempidisok| amdnd WhichlFI€s G1 Had 2 8ré ragi@mriuaiyal ongi t udi nal
cross-sectional view showi ng a st_eg of installation of the bolts 17; 25
FIG 11 is a tresgmsecaipngl cliense fhpvingdxiiwegcof opxample the erected

state of a fluid machine, FIG. 3 is a front elevational

view showing a rotation blocking mechanism seen from the
rotary scroll element side. FIG. 4 is a Qraphic representa-
10 tion for the explanation of thrusts rendered upon the rotary
scroll element, FIG. 5 is a schematic view showing the
relative locations of the scroll blade portions of the rotary
and stator scroll eleﬁents and of the alignﬁent holes for
the installation, FIG. 6 is a longitudinal cross:sectional
15 ° view showing the general construction, when assembled com-

pletely, of the fluid machine shown in FIG. 1, and -FIG. 7

is a similar cross-sectional view to FIG. 6 showing the

*

o

assembled state of the fluid machine shown in FIG. 2; o

" FIG. 8 is a similar front elevational view to FIG. 5
20 shbwing a preferred embodiment of the invention;
| FIG. 9 is a fragmentary cross-sectional view taken
along the line I-I in FIG. 11; |
FIG. 10 is a fragmentary longitudihal cross-sectional
view showing a step of installatidn of the bolts l7§

25 FIG. 11 is a fragmentary view seen in the direction of



*the line I'lIl-11l in FIG 10; and FIGS. 12 and 13 are simlar fragnmentary
cross-sectional views to FIG 9 showi ng the nodifications in the A
constructions shown in FIGS. 9 through-11. 5 DETAI LED DESCRI P&&EgMN OF

*THE | NVENTI ON: The present invention will now be expl ai ned by way of
preferred enbodi nent thereof shown in FIG 8 as adapted in practice to the
construction of the scroll type fluid machine. Firstly, the reference is
made to FIG 8 simlar 10 to FIG 5, in which |ike parts are designated
at like reference nunerals. Inthis FIG 8, there is shown the state having
the both scroll elenments 202 and 212 in ##ter- neshing relationship with

each ot her at p]ur Qi.nts,_when put_jn the nutual engagenent position.
Nor e specific’:arg'i’?,fj’f‘?pn&fnfﬁemﬂg ntléﬁ ¥%sing notion of the rotary

scrol |- el enent 21, i Nqot rLds, - ; e
ext engi ons of the bEg{Gﬁ'sérQoinﬁi e"ﬂg.r?g%é%%ﬁa?ga%@%aoﬁé??ﬁ egélbﬁtlgggtgact
with the fl anksiefs ttdee FARPOSI stpwengmeind snciliZ iaadi @Y imnghgechnd irtluceachs
other, there are four points of 20 contact A, B, Cand D as typically
shown in FIG B8howyin Eil§sst%1t"é‘,r°ﬂlﬁ€rbli s shown provi ded positioning hol es

208a and 218 in theofﬁtz&iﬁﬁ gg&ﬁﬁéﬁg@ta&olﬁggmt%,r otary scroll elenment
21, respectively, i Mt Nng an initial wear a
[ERR] in the flanksf prBgesEritivienkianles2l noRobé i ipadAdd syl wal2ognd Wit h

a radius b nmmof the base o _
a preferred embodiment thereof shown in FIG. 8 as .adapted

i

—/ : in practice to the construction of the scroll type fluid
- machine. Firstly, the reference is made to FIG. 8 similar

10 to.FIG. 5, in which ‘like parts'are designated at like
reference numerals. In this FIG. 8, there is shown the
state having the both scroll elements 202 and 212 in inter-
meshing relationship with each other at plural points, when
put in the mutual engagement position. More specifically,

15 at £he moment of closing motion of the rotary scroll element
21, or in other words, when the outer ends of the blade
extensions of the both scréll elements.ZOZ and 212 come to
be in contact with the £flanks of the opposipg elements 212
and 202 engaged with each other, there are four points of

20 contact A, B, C and D as typically shown in FIG. 8. 1In this
state, there is shown.provided positioning holes 208a and
218 in the stator scroll element 20 and the rotary scroll
element 21, respectively, in such a manner Ehat when assum-
ing an initial wear a u in the flanks.of the scroll blade

25 portions 202 and 212 and with a radius b mm of the base



circle of
portiops;

the involute curve in each of the flanks of these scroll blade
there is provided the positioning hole 208a offset in position

frogerhe conpl enentary posi- tioning hole 218 in the rotary scrol,l €&l ement

21 NBY¥he 5

‘rad. as determined fromthe equation e = 1/1000 * a/b. Now, assuming a =
to 40 [ERR] (mcron), when b =5 mm ,§ERR] rad. = 0.1 to 0.5 degree. Wth
this offsetting of the positioning hofe 208a by [ERR] rad. away fromthe
posi tioni ngid®le 66| ehdlinvdlte iy HEreathebemehle Zlankd hef reiaéé ng
direction of the main shaft 14, and by threading the align- nent rod 18
into thesesqwslli bbadg polre¢dioni8a theke 18s Weovalegnehewpds iggicdhiider, it
is feasible in practice to install the stator scroll elenment 20 and the
rotary scrivble 1508aecbEffset ib iprgidsidan ofromthha poopdenembaryr powse. ™",
rel ation- ship adjustably shifted in rotation in the rotating directi oM of

t he rotarytkenbng hodeeldi82in N nattawy | serodlretsmestt Rdough thie there

are shown i nprovenents to the nmachine which are the subject of cur

co- perdi nFERbng dpperEdcnoeindhey may shatt d4i byaapr apede 0f €
cross-sectional view taken along the line I-1 in FIG 11, FIG 10 is a
fr agnent ara@r 0% -dekermapgd From dhwiggrakion: 6t 8 4710089 vola/d 17

installed into the chcunfergﬁéia[ ortion, of the scroll| type conpres- sor

and FI G Mo¥s 3SSPMNY; af Fa

arrow |11

.10

15

20

25

ér}£g§i=18:1agg Bﬁgr%é3¥%é¥““%{§ﬁ this dffSetting of the
positioning hole 208a by € rad. away from the positioning
hole 218 in the rotary scroli element 21 in the rotating
direction of the main shaft 14, and by threading the align-
ment rod 18 into these positioning holes 208a and 218 when
aliéned_with each other, it ié feasible in practice to
install the stator scroil element 20 and the rotary scroll
element 21 in position with a proper angular phase relation-
ship adjustably shifted in rotatidn in the rotating direcﬁion
of the rotary scroll element 21.

Now, réferring to FIGS. 9 through 11, there are shown
improvements to the machine which are the Subject of our cdfpending GB
application No 8711197. m.lg is a fragrentary cross-sectional view taken along
the line I-I.in FIG. ll, FIG. 10 is a fragmentary cross-
sectional.vieW'showing the state of the bolts l7_ihstalled
into the circumferential portidn of the scroll type compreé-
sor, and FIG. 11 is a similar fragmentary view seen in the

direction of an arrow III in FIG. 10, and there are provided

rotating directi-on of the main shaft 14 by an angle of.[ERR

10

FCrdf M elinieesni n Yhenob = & Mt i on of an

k)

o/

k
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positioning holes 208 and 218 in.the stator scroll elenent 20 and the
rotary scroll elenment 21, respectively. In the figures, the reference
nunmeral 100 designates a resilient element such as a coil spring or téégi
li ke, which is inserted 5 into the space defined by a retaining groove:"
lla formed in the front end plate 11 in thgoconplenentary surface thereof
and by a retaining groove 12a fornmed in th€® opposed surface of the

cup- shaped porddsirtilchirdese1&8t 2ppi aaagrzq%vq% ldife adydh be ?&e@ent
and %. n orief,

cross-sectional shape nodified as shown 10 In FIGS. 1
the construct i afd stied retaii 8grolooveemde g ofr 21 6O0Y | JUEAL QA
t hat when securing the front end plate 11 and the cup-shaped portion 12

t oget her by wdiignfreshe tivd tsefidrenber aumerploviode dias isptcee SUat 205 e188h ¢t he
receptjon of the resilient elenent 15 100 so that there is no substanti al
back- | 2¢h | ef elemendersudfesas nenbeid, spriagdiorglthe Nake whanidlheiscinkbrted
type conpressor is assenbled, the procedures are followed by virtue of the

advant agebus dantst it ispagairdeéfihed by sheetaialiing yeodveli Ol arefdimed oin

our oo-pendin% GBifatent application No 87111 94; 20 (1) Initially erect
‘the cup- shape&hgofZiont enamilate ilokn the pompd emkenbarynsaut face t tikebebf s
17 into the plurality of boJt holes 113 and 123; (2) Put the indexing holes
208 and 218 pRBG B¥J & &feckning groevet hdasformeds dnolthes|appose@Osunfacée

rotary scroll %5 el enent, 21 in alignment with each other, and then insert
v of the cup-shaped portion 12. These retaining grooves lla

and 12a may be of & cross¥sectional shape modified as shown -
10 in FIGS. lz'and 13. In brief, the construction of such
fetaininglgrooves ﬁay be of such a configuration that when
securing the front end plate 11 and the cup-shaped portion
12 together by way of the bolts 17, there is provided |
a space suitable for thé'reception of the resilient element
15 100 so that there is no subsﬁantial back-lash left bétween
these members, accordingly. |
Now, when the scroll type compressor is assembled, the procedures are
followed by virtue of the advantageous construction particular .to the
screll type fluid machine of our co-pending GB patent application No 8711194;
20 (l) Initially erect the cup-shaped portion 12 and the front
end plate 1l by inserting the bolts 17 into the plurality
of bolt holes 113 and 123;
(2) Put the indexing holes 208 apd'218 provided respective-
ly in the stator scroll element 20 and the rotary scroll

25 element 21 in alignment with each other, and then insert



the alignnment rod 18 into these indexing holes 208, 218; (3) Secure
conpletely the cup-shaped portion 12 and the front end plate 11 together by

t he SQEJS 17; and (4) Finally, renove the alignnent rod 18, and then insert =
5 an ecure the bolt 19 so that the cup-shaped portion 12 and the furont

end plate 11 are secured together in position. Accordingly, when securing
the front end plate and the cup-shaped nenber together in the assenbly
procedures, the front end plate may be pulled to its proper position 10
while automatically shifting in rotatyon by function of the resilient

el ement 100 i-nstalled between the front end plate 11 and t-he cup-shaped

portion 12, Wehd i1i@nmeskl fedtlefihest théed indekengShemantosl | y1:m0 back-1ash
left in the internmeshing engagenent of these two nenbers, accordingly._ 15
By virtue of tBls SHduret conplettdly fthencurrahapedt ponpions Hi2f angnthet at | o%,

~ of

wi th respect to the cup-shapged nenber, there is.no Jonger. the necessit

"t he conyentiSﬁ%Ttrﬁ%ﬂugﬂaﬁﬁjh%tg°g%gﬁffo?¥tﬁﬁ§ %F%Ef Lj%f%ﬁdate 11 in rotation
in the directigp qppRsile taRdvelenkhgl idinerthabl 14, tidd thenSipst in the
20 installation work at “all, thereby reducing a substantial steps in the

i nstal | atison padcsstures tbé bdbsdIdmenbthat thencagdsbaped portienfladnd e in
practice to preselect the nagni- _tude of rotating efforts on the part of

the front end®™Reat%en1 sPfoRtTtR Ml GREi AT ST PISFthe ™ é’??!if‘é‘?ﬁ' el enent
100, 25 thus hol difig.JrQ:3q8% NiFHER QeStPEiANHA e BhE PGS iR ekNakd®

the cup-shaped member together in the aséembly'procedures,
the front end plate may be_puiled to its proper position
10 while automatically shifting in rotation by function of
the reéilient element 100 installed between the front end
plate 11 and the cup-shaped portion 12, with the resultant.
effect that there is eventually_no.back-lash left in the
intermeshing engagement of these two members, accordingly.
15 By virtué of-thié effect that the front end plate maf shift
in rotation with respect to the cup-shaped member, there is
no longer the necessity of "the éonventional manual adjust-
ment of the front end plate 1l in rotation in the direction /
opposite that of the main shaft 14 till it stops” in the
.20 installation work at all, thereby reducing a substantial
steps in the installation procedures of these members. In
addition, it is feasible in practice to preéelect the magni-
tude of rotating efforts on the part o: the front end plate
11 from the righting moment of the resilient element 100,

25 thus holding to a minimum a substantial dispersion in the



22 quality of installation work of the scroll type fluid nmachine,
accordingly. According to the construction by way of the exa e descri bed
En our co-'pending GB patent application NozGB 8711194, it isagghnarized
that therg are provided the retaining grooves in the opposed surfaces of
‘the front end plate 11 and the cup-shaped portion 12 of the scroll type
fluid machine so that a space is defined therebetween when installed
togehter, into which space there is inserted the resilient elenment in
position to allow the front end plate to adjustably shift in rotating _
notion relatively with the cup-shaped portion during the erection thereof.
and that the front end plate and the cup-shaped portion are finally secured
toget her afdwalitgueradnstardaltiwas waik a6Eothengbyolhtt wype ithedd

conpl gnentary nmenbers. Finally. it is intended that all the matter
cont awred ima¢lbnéor agobegingayi.fi.c description or shown in the
acconpanyi ng drawi ngs shall be interpreted as illustrative only and shal
not be taken in ahgcomdihgnitoi thes@uwmstruction by way of the
exampie described in our co-pendinq GB pateht
application No GB 8711194, it is sumﬁa:ized that there
are provided the retaining grooves in the opposed
surfaces of the front end plate 11 and the cup-shaped
portion 12 of the scroll type tiuid machine so that a
space is defined the:ebetween wheh installed togehter,
into which épace there is inserted the resilient element
in position to allow the front end plate to adjustably
shift in rotating motion relativeiy with the cup-shaped
portion during the erection thereof, and that the front
end plate and the cup-shaped portion are finally secured
together attet.a due adjustment was met accordingly
between these complementary membéts..

Finally. it is intended that ali the matter
contained in the foregoing specific description or shown
in the accompanying drawings shall be interpreted as

illustrative only and shall not be takem in any way

limiting sense.



23 MBC FOLI O 230P49954 WANGDOC: 0953d CLAIMS 1. A
scrol | e fluid machine wherein thgge are engaged stator scroll neans and
rotary @ol | means in intermeshing relationship with each other,, each

havi ng spiral or scroll blade portion projecting in the axial direetidn
‘froma lateral plate surface in such a manner that said rotary scroll neans
can novM&CnFoblIor 230H489t1 noti on wWwth respect to WANGROGt o09S8dol |

means, nounted stationary on a cup-like nenber, by the rotating notion of a
mai n shaft journalled on a front end plate, the rotating notion of said
rotary scroll neans being restricted by a rotation bl ocki ng nmechani sm

i ncor por at ed between sai-d rotary s@ﬁbﬁésneans and said front end plate, so
that the fluid can be operatively sucked-into and delivered out of the
fluid machine with a differential pressure produced therein in contlnugu
variation. characterised in that, in order to shift the angular phase

rel ati ohshi P Frgéﬂdtﬂ@@h@ﬁﬂ&ﬁcﬁ?cﬂiﬁﬁswﬁﬁéeéPaF&@%ﬁxQﬁ? means in the

di rection of rotatlon of - sqﬁg rotary scroll neans an angle to be

det er ni pBGaged |ﬁFPﬁﬁr W?@P%c?B&I‘BFSJX &&ﬁﬁi%uw%ﬁn al® rotary and

stator scroll ns i ng .hples, shifted .
fnte:mes %ng re aggo hfh with eac %her. eaé% having a

spiral or sctoll blade portion projecting in the axial
niiection from a lateral plate surface'in such a manner W
that said rotary scroll means can move in solar
revolving_mbtion with respect to said Stator.scroll
means, mounted stationary on a cup-like member.'by the
rotating motion of a maih shaft journalled on a frohﬁ
end plate, the rotating motion of said rotary scfoll
means being restricted by a rotation blocking mechanism
incorporated between said rotary scroll means and said
front end plate, so that the fluid can be operatively
sucked into and delivered out of the fluid machine with : W
a differential pressure produced therein in continued
variation. characterised in that, in order to shift the
angular phase relationship of saiqd rotéry scroll meané
and stator scroll means in the direction of rotation of
said totary scroll means by an angle to be determined by
initial wear of the scroll blade portions of said rotary

and stator scroll means, indexing holes shifted by the

A O



aforesai d angle are provided previously in both said-scrol#@%%}ns. and on
assenbly of the nmachine said front-end plate and cup-1ike er are
secured together while aligning said indexing holes. 2. The scroll type
fluid hachine as clained in-Claim1, characterized in that said rotary
scroll means are disposed in interneshing relationship with said stator
scroll neans in such an angul ar phase rg4ationship that said rotary scrol
means may automatically be shifted in rotation in the rotating direction

t hereof by an angul ar phase [ERR] rad. as determ ned fromthe equation

[ ERR] when assuming an initial wear a u in the flanks of the scroll blade
portions of said both scroll nmeans and with a radiumb mof the base circle
of the _involute curve in each of the flanks of said scroll blade portions.

3. A scroAfofyssidl Hhél%aﬁftie”‘im%m&d‘té@éJrYoﬁé§yh?hebBtﬁe%%riidbed_ Wi th
referéﬁte Figures 1 to 7 as nodified by Figure 8 of the acconpanying
drawi ngs.scroll means., and on assembly of the machine said

front-end plate and cup-like member are secured

together while aligning said indexing holes.

— 2. The scroll type fluid machine as claimed in Claim L.
characterized in that qaid.:otary,sc:oll means are
disposed in intermeshing relationship with said stator
scroll means in such an angular phase relationship that
said rotary scroll means may automatically be shifted in
rotation in the rotating direction thereof by an angular

phase ¢ rad. as determined from the equation

€ = 1 . a . when assuming an initial wear a u
1000 b

in the flanks of the scroll blade portions of said both
% scroll means and with a radium b mm of the base circle
qf the involute curve in each of the flanks of said

scroll blade portions.

3. A scroll-type fluid machine substantially has herein
described with reference Figures 1 to 7 as.modified by

Figure 8 of the accompanying drawings.

g



