VARWANERE N
SCRCLL TYPE FLU D MACHI NE AND METHOD FOR FORM NG SCROLL MEMBERS USED »
THEREI N The present invention relates to a scroll type fluid machi ne which Y
can be enpl oyed as a conpressor, an expdndi ng nmachi ne,
or the litke, .and to a nethod for 5 nolding scroll nenbers used in the fluid
machine. Fig. 19 and Fig. 20 (which is a sectional viewtaken along the

line XX-XX'in Fig. 19) 4rfpopcoaPeariBomstiant "tNo REAWOCPSR ebodi ment of a

scrdlly body ina convert i epping Sce oh MEWBUWSE USERERER - A Pair of scroll
bodies 01, 02 is engaged aps O a, 02a

deviating fromeach other in phase as nmuch as an angl e of [err], and with
tip ends Adc, 02c of the waps Aa, 02a closely contacting with inside
surfaces A d, 02d of side plates A b, 02b. In consequence, 15 when both the
scroll bodies are revolved relatively, fluid volunmes in seal ed chanbers 03,
04 defined by the pair of engaged scroll bodies 01, 02 will be reduced
gradually while they are noved toward their center, in order to conpress a
gas in the chanbers 03, 04 and to then discharge it through a 20 di scharge
opening 05 at the central position of the machine. 2 Techni ques for

manuf act ur i ng t'ﬂ‘x% ér%’ §eRE §ﬁ68M:iHﬁ”?EFl§t% t3% C%Q%glg'tg’}%p £1qfid nto two

nmet hods. One of 't | Ses separa preparing th es and the
Wraps, machine whmch can be employed as a compressor, an expanding

machine, . or the like, and to a method for

~ S molding scroll members used in the fluid machine.

Fig. 19 and Fig. 20 (which is a sectional view taken
\_ along the line XX-XX in Fig. 19) of accompanying dr#wings
| show one embodiment of a scroll body in a conventional scroll
- 10 type compressor.. A pair of.scroll bodies 01, 02 is engaged
with each other, with théir wraps 0la, 02a deviéting from each
other in phase as much as an angle of 180°, and with tip ends
o 0lc, 02c of the wraps 0la, 02a closely contacting with inside
| surfaces Oid, 02d of side plates 0lb, 02b. In consequence, -
15 when both the scroll bodies aré revolved relatively, fluid
volumes in sealed éhambers 03, 04 defined by fhe pair 6f
engaged scroll fodies 01, 02 will be reduced gradually while
they are moved toward their center, in order to compress a
gas in the chambers 03, 04 and to then discharge it through a

20 discharge opening 05 at the central position of the machine.



.t hen conbi ning both to each other. Another nethod 5 conpri ses

"S+#ul taneously and integrally preparing the side plates and the waps. In
“the case of the former method, the technique of fixing the waps to the
si:de plates is less reliable and a working accuracy is also insufficient,

and thus the side plates and the waps, after their fixation, nust -10 be:
finally finished on all of their surfaces which will be in contact wth the
" partner scroll. For this reason, the nethod in which the scroll nenbers-@j,
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repeat ed application of an engaging force bet'ween aps O a, 02a 25

P\ PLPAARSESRAES e Lhpns I, e o o NS0 mbind, ekl || a0
technique of fixing the _Wraps to the side plates is less
reliable and a working accuracy is also insufficient, and o3
thus the side plates and the wraps, after their fixation, must

10 be finally finished on all of their surfaces which will be in
contact with the partner scroll. For this reasonl,..the method
in which the scroll ﬁlem'bersIOI, 02 are integrally and
simultaneously formed has heretofore been employed. | o/

However, the conventional integral type of fluid machine

15 takes the system thét the gas in the se‘ale:d chambers 03, 04
is airtightly' retained, therefore as shown enlargedly in Fig.
21, angular portions at the corner of base portions of the
wrgpé 0la, 02a and inside surfaces 01d, 02d of the side plates
01b, 02b cannot be rdunded and have right angles. As a

20 result, stress will concentrate at these angular corner
iportions, and the base pdrtions of the wraps 0la, 02a will be
poor in strength, depending upon a height of the .wraps Ola,
02a and. compressive conditions. Further, .a repeated
application of an enga.ging force between the wrdaps 0la, 02a

25 and/or a pressure of the gas in the sealed chambers 03, 04

3



It can thus be appreciated that the conventional integral method possesses .~ -
no satisfactory reliability. The pressure of the gas in the sealed chanberiE?_
08, 04 5 "beconmes hi gher as the seal ed chanbers 03,.04 approach the )
centér of the spiral waps, and it is to be noted that the siffness of the

spiral waps Oa, 02a is smaller at theig ‘inner end portions, i.e., at
their central portions than at other portions thereof. In nost cases,
accqr di nghy11 C18&4SedOth 3@9u?&@§%§9%$ cracks and'dre red at a base
of an inner end portion ?at an end in the center of a spi eddy) of each

wapd a oftOdgn €Rus"B¥Napyrabidte8WehidtFithe 23nvien bl §HiledSayde to
round the angul ar portions® A2 at the corners of the bases of the waps d a,

02a and tiietHéd %oé'ﬁléégessﬁbf 8ae3sflado?yd refl ilaba1gitge plates A b, 02b on
condition that the gas in the seal ed chanbers 03, 047is airtightly

retained, a corigéipriéssurenoFi ghe2gagsainbeheoseailedd chdubraer03 a4 n Fig.
22, if it is contenplated to round 20 the angul ar portion at the base

corngr [ ebedomés thighenpad chef sehtedcehambersb@3s QL appridweh ntigle
surface O b of the side plate A b, the respective waps O a, 02a of the

pair of seemtér nefivehe §piral wnaps,abad he Heumdetheomotesd rtHadtp g ti ons
[err] in order to prevent the angular portion A2 fromcontacting 25 wth
the tip ppiffmes®fof heheé agpfal okrag=Oparnt 02a der smaller at their

inner end portions, i.e., at their central portions than at
\ other portions thereof. In most cases, ocootdingly, cracks
10 and breakagen have appeared at a base of an inner end
portion (at.an end in the center of a spirnl'eddy) of each
wrap 0la or 02a, as shown by an arrow in Fig. 23.
If an attempt is madé to round the angular portions A,
at the corners of the bases of the wraps 0la, 02a and the
15 inside surfaces 01d, 02d of the side plates 0lb, 02b on
condition that the gas in the sealed chambers 03, 04 is
airtightly retained,'a constitution in Fig. 22 can be
conceived. |
Moreover, as_in Fig. 22, if it is contemplated'to round
" 20 the angular portion at the base corner A2 of tt;_e wrap 0la of
the scroll members 01 and the inside surface 01b of the side
plate 01b, the respective wraps Ola, 02a of the pair of sc'rol_l
members 01, 02 must also be rounded on.their tip portions B,
in order to prenent the angular portion AZ from contacting

25 with the tip portion of the lap 02a of the partner scroll



er 02. In short, it is necessary to round off, in the same shape, the

| ar portions A at the corners of the 2 waps O a, 02a and the side
plates A b, 02b of both the scroll ne s 01, 02 as well as the tip
postions [err] of the corresponding waps Aa , 02a. In order to . obtain
such a structure, an extrenely intricate working will be required and costs
of the nechawember V2 king will increase noticeably. For this reason, sucha
constitution can be designed only on a desk, but has not been put into
practice. An objERtSRAItHhelHrESRRCEF/TFY | N Faund ofbwi e Bhecsame type
fluid-machine and a nmet hod of forning scroll menbers used therein, such as

to prot ec]'E , ﬁ’?‘%?ﬁcr%?gsa%?fﬂlﬁﬁ e%?(’ébbf?? Ripl %E,Z%ﬁg%ﬁ%ﬁle%r?f otRe a]'E t hg
corners of \angty A base, oA . ELod”B9B, S 1A Tgp st e
resides in g gg giel%+%$ cd l%id 92 NGed 1CA 40 @idgﬁ%&lrg%?fgrﬁ’l | menbers,

each having a sl e and a Spiral wap di Sposé r on 2he inside

surface °ff%%‘ﬁﬁ%Ckbfﬁ§ﬁ§bné{ﬁbtW¥h§£r0i$.Wﬁﬁ?ﬁrs bei ng caused to engage
each other and being relatively revolved in the relationship of solar
notion so that the ¢edererefopeal gdsebrPescraletured Hy ékerenapgement of
said scroll nenbers changes and the

intricate working will be required and costs of the

mechanical working will increase noticeably. For this

reason, such a constitution can be designed only on a -

desk, but has not been put into practice.

An object of the present invention is to provide a

scroll type fluid machine and a method of forming scroll

members used therein, such as to protect, from cracks

and breakage troubles, angular portions at the corners ~
of inner end base'pprtions of wraps and inside surfaces
of side plates in the eddy center of spiral séroll
members.
The present invention residgs in a scroll type fluid "

machine including a pair of scroll memhers. each having
a side plate and a spiral wrap disposed upright on the
inside_surface of said side plate, the two scroll
members being caused to engage each other and being
relatively revolved in the relationship of solar motion
s0 that the volume of sealed chambers defined by the
engagement of said scroll members changes and the

pressure of a fluid taken into said sealed chambers



said change in said volune, each said scroll nenber is fornmed as an
iantegral body, a corner between the inner @nd base portion of the said
of t'he said scroll nenber and the said inside surface of the side plate is

rounded, in cr R ldwihg Wd e A d ifiid @I%Iﬁﬁ vadins, cgaé;rgré/ tgire such

that stress will . not be concentrated at tThe sal orner, sai oth spiral
wr ag,-ar e I esRRYd ME Invef ¥ Bk Bo Bied W larf Uintte SIS I5ddy\0 Pfcarhdmvol ute
curv&, an inner curve consisting of an involute curve having an inner arc
of a radius Rbetwken civchiined eng \adw\poxx on o e asdidiviapy ond
connecting said outer curve and said inner arc in a snooth manner, and said
corner is in ahkegad mosdldedenbdr amhuitie geal drind isle ssuxst dot wefen t he
said scroll nenbers in such a manner that part or the whole of the inner
curve and conridi® iside RlAt @ cksraunded ek eesHBERELYT, R igvol ute
curve determned with a paranmeter_[err] cannot cone in contact with each
other, in acchehAcves¥ Hatge (ARG Rf RREVIYIES Such thak §tifRfe [err]
is the radius of_ the revolutfonary'nn i on between said scroll, renbers and b
%ﬁﬁ%i both

i s the radius ¥¥lh MEPLi FVILRY FnVHtgA e, GREDEE. Bal

spiral wraps are respectively formed by an outer curve

6}essure of a fluid taken into said seal ed chanbers changes ow ng tow(§:3
3

consisting of an involute curve, an inner curve
U consisting of an involute curve having an inner arc of a
radius R, and a connection curve having an arc of a
radius r and connecting said outer curve and said inner
arc.in a smooth manner, and said corner is ih a region
providéd with a small gap or clearance between the said
(Y scroll members in such a manner that part or the whole
of the inner curve and Qonnection curve between the
marginal points of said involute curve determined with a
parameter § cannot come in contact with each'other. in
accordance with the following equations; i.e.,
R=X\s+DbB+4d

r = bg + 4

a =5 - (& + bvB)?

1 g

2 ( + DbB)

where \ is the radius of the revolutionary motion
between said scroll members and b is the radius of a

base circle of said involute curve.



(gge present invention also resides in a nethod for form ng scroll nenbers

ed in a scroll type fluid maching including a pair of scroll nenbers,
each having a side plate and a spi[4gl, wap di sposed upright on the inside =
surface of said side plate, both | menbers being caused to engage each
other. and relatively revolved in the relationship, of solar notion so that
the vol une of TheaEesadniidyeentciamaaley Foridegabrndnmrethodafarscr ol

menbers changes and the pressure of fluid taken into said-seal ed cha S
changes ofi®% %ﬁg §&Q?¥ﬂuﬂﬁﬁ;QQFsﬁﬂ?ﬁi&ﬂtﬁmﬁcEﬁﬁh HErdoflntdng i

of sai d wpagnite SRRNAAE A RS AELEFY, Honhlhe o €ack BayiRdcrol)
rEDer oY o B e A S i SR P BB AR BRI,
1D, U SRR K [0 TS o ferg tpafBelecoI el
R 2 YUY YAy U gl UGr (55 ol ey hot contact

revolved in the relationship of solar motion so that the

volume of sealed chamﬁers defined by the engagement of

said scroll members changes and the pressure of a fluid

taken into said sealed chambers chanQes owing to said

change in said volﬁme. said method being characterized

by roughly workih§ each corner of an inner end base

portion of s&id wrap and.said inside surface of said

side plate of séid scroll member by the use of a éutter. \;)

s0 as to form a rounded surface having a relatively

large curvafure'radius R. which is enough.to p:ovide

1
said wrap with fatigue strength, and then

finishing-cutting, at each corner portion in regions

'spaced from the innermost end of the.wrap. a roundness o’
having a relatively small éurvature radius

Rz (Rz < 0.1 Rl). which does not contaét with a

tip end portion of said wrap of the partner scroll

member.



radius [err] which does not contact with a tip end portion of said wap -

the partner scroll menber [err] Preferably, gthe rounded corners are
shot-blasted with solid particles of a radius snmaller their radius of
curvature, to tnpart a residual conpression stress to the rounded regions.
Portions of the waps and sidedglates not shot-bl asted are nechanically

finished. The fl FRWERnelBrcor®i hfid (W1 28R BWyention has the
ffgts in the foll ow h I ' d ([li | | L1): (I
() Snce the f1 FORTRER FEHh & corcrd e el 1ot afEalfapsigme ) ()

trat t t | ' ' { d
fhe i nsi de- surf ack ST Ehott PSS £7 RBP4 oootrronce
of cracks and breakaqeréf&g)&ff' %Jlémfﬁlﬁggc r%m%té){fvm@_%ldﬁép S

case, both the scrolls are engage e same poslitions

thereof. as in theyLORVESL i@ Pdr Ol e IV A Usad 1165 PR DI dPNOMe i 5 P ifad B!
simlar to that of the conventional one. (ii) The round having a curvature

radius | is presefirvdtihe, cos niipadt tdherésisdulel aruhprsss o tdvresyd dde
wrap and the inside surface of the side plate, provided with residua
conpressi ve stresshéyrainled| cegions. hadBoftiongieooSivthengitaps amk siimded
portion plates not shot-blasted are mechanically finished.

The fluid machine according to the present invention

K/ has the effects in the following paragraphs (I) (i) and
(ii) as well as (II): '

(I) (i) since tne.fluid machine is constructéd 80
that stress may not concentrate at the éornez of the
inside end base portion of the wraps aﬁd the inside

v . surface of the side plate of the séroll member, the
occurrence of cracks and breakage troubles at the corner
can.be prevented. In this case, bbth the scrolls are
engaged with each other at the same positions thereof as
in the conventional one, and thus the performance is at
.a level similar to that of the conventional one. | .

(ii) The round having a curvature radius ¢ is
present at the corner of the inside end base portion of
the wrap and the inside surface of the side plate,
provided with residual compressive stress by show
blasting, has fatigue strength at the rounded portion
heightened about 65% more than that of the conventional

one, together with the increse in its surface hardness.

Further, since the portion where the scroll members are



hejght ened about 65% nore than that of the conventional one, together wth
)i ncrese in its surface hardness. Furthgr, since the portion where the
scrol |l menbers are engaged with each ot®er are mechanically fidished in
the sane way as in the conventional one, it can be avoided that fluid.in

t he seal ed chanbers | eaks therefrom Accordingly. the performance of the
fluid machi ne demgaged wWithreachtethér|yratmechbanbssliyntintshed obnpoisétion
in each scroll nenber. i.e., at the corner of the base of the wap and QE?
i nsi de surface 8AmeH¥ayj e pnathe ¢opventionad| 9near e eamnbe cavobded oughl y

formed which is sufficient to ensure . the wap with fatigue strength, and
fini shing anot hepat obihgid ok pEhe c88abed spRambers Leaks cther@fromi cutting

each corner porjion of the b he use of _a_finLshj cutjer after the
rough wor ki ng. 4%%?5&6?%?Ytn%gguﬁ%ﬁ$°ﬁﬁa?ﬁ% ﬁﬁrk?ﬁgéi%ﬂ$gm?%hh%ﬁ ?28 eased
and the productjyity. can. | pproved. Further, after the rough working, the
above-nentionedﬁ¥%u%%€€§hgg%£€grned at the corner portion, and this round

has the relatively fﬂgil ggryagyﬁgsgagéﬂgewpfg@}ggﬁé%££$i&@n{@c adhth the

tip end portion of “wrap of the partner scro herefore, the
scrol | type flusfr&BLhégbOF, t DEe D] €§€Nthe corner of the base of the

- wrap and the inside surface of the side plate, the
relatively large round can be roughly formed which is
sufficignt to ensure the wrap with fatigue strength, and o/
finishing another round can be accomplished in a simple
manner of cutting each corner portion of the wrap by the
use of a finishing cutter after the rough working.
Therefore, the number of the working hours is not
increased and the productivity can be improved.

‘Further, after the rough workipg,.the

" above-mentioned round can be formed at the corner
portion, and this round has the relatively small
curvature radius which does not contact with the tip gnd W,

portion of the wrap of the partner_sqroil member.

Therefore, the scroll type fluid machine of the present

.invention can prevent the fluid from leaking out thréugh

the sealed chambers. Ih conseqﬁence; it can be avoided

that its performance deteriorates.

In the drawings;-

Figs. 1 and 2 show a first embodiment of the present

invention; Fig. 1 is a partial perspective view

o



i nvention can prevent the fluid fromleaking out through the seal ed

chanbers. In consequence, it can be-avoi ded at its perfornmance :' ’
deteriorates. In.the drawi ngs;- Figs. 1 and show a first enbodi nent of
the present invention; Fig. 1 is a partial perspective view illustrating

~an inner end portion of a wap of ;a scroll nenber, and Fig. 2 is a partial
section taken aIohblFﬁErPFhéganl}nPﬂrF?ﬁd ROLFig8 OB @ ¢LaP sebvR a588ebhd

mbadi ment of th t _igvept t
I TuSTrati ng t ho PRRBREeraRfof IFont, o+st oarkbabi ESiide, ERkSRaHLend i

Fig. 4 is a partial_secti k ng the line IV-1Vin Fig. 3: Figs. 5
to 7 show a thlrdil ﬂ% g#nggtig ﬁ?ﬂ fesent invention: Fig. 5is a

per spective V|em(|l1u§iégtlggaﬁge4 Fﬁg& QnQeEQﬁ&' ﬂbg&%%ggflne é the

~scroll menber, Fig. 6 sectional view taken a ong

Fig. 5 and Fig. ré§eﬁtsfﬁ0éﬁﬂ§an'PT§'|bUﬁérétbﬂgtﬁﬁleﬂﬂ@@b&@tlﬁéaﬁfbﬁf
the pair of scroll waps in the vicinity of the 1nner end portion of the

wap in Fig. 5 illustrating the inner end port1on of the wrap of the

scroll member, and Fig. 4 is a partial section taken
along the line 1V-IV in Fig. 3;
Figs. 5 to 7 show a third embodiment of the present

Ky) invention; Fig. 5.is a perspective view illustrating the

inner end portion of the wrap of the scroll ﬁember.'

Fig. 6 is a sectional view takén along the line VI-VI in

Fig. 5, and Fig. 7 is a sectional view illustrating an

'engaging.state of the pair of.scroll wraps in the

\/ vicinity of the innérlend portion of the wrap in Fig. 5:



S. -8 and 9 show a fourth enbodi nent of the present invention; Fig. 8 is

erspective view of the wap of the scroll nenber, and Fig. 9 is a
Séctional view taken along the line IX-1Xin Fig. 8, 5 . "Figs. 10 and «
11 show a fifth enbodi nent of the present invention; Fig. 10 is a parti al
“perspective view illustrating the eddy center of the spiral wap of the
scroll menber, and Fig. 11 is a partial section taken along the line Xl -Xi
in Fig. 10; 10 Figs. 12 and 13{@&how a si xth enbodi nent of the Y
present invention; Fig. 12 is a partial perspective view of the eddy center
of the spiral vF&gs. 05g ante SR aefisrth ambodingnt of £he mresest section
taken along the |ine XJII-gGJI in Fig. 12; Fig. 14 js _a diagram conparing
the presenttYeREMRToF 4SS S 4ft$ BF Yhalleones theavraposithengt h;

Figs. 15 tg 18 sh mbogli yrent of th ent i tion; Fig. 15
(< %5 part 577 Pk SRS Tt 81 0L T4 (AP S HO MRy G AR 30 e

wrap of the.scroll .after the finish working, Fig. 16 is a sectional
vieM/takenf%.%ngizﬁfgﬂPﬁiﬂgli%b XVI-XVlI in Fig. 15, Fig. 17 is a partia

erspective vi I d | raf i t : ' W, f. 1 he
gcroF? menber 2%'\5{%%.;1%%9 (%vor i%&&gﬁﬁ%ﬁﬂ%ﬁ%ﬁiyﬁa p\?ﬂ%es\%/ ttaken

al ong the {hfenedbal -PAE! 110 & 8. pdrtid] YPersididivel wAW A 1AM Ial
scrol | nenber; "Fig. 25 19 is a sectional view taken along the Iine
Xl X-XI X | nthe Geddy center of the spiral wrap of the scroll member, and
Fig. 11 is a partial section taken along the line XI-XI in
Fig. 10;

10 Figs. 12 and 13 show a sixth embodiment of the present
invention; Fig. 12 isla partial perspective view of the eddy
center of the spiral wrap of the scroll member, and Fig. 13 is
a partial section taken along the line XIII-XIII in Fig. 12; g;)

Fig. 14 is a diagram comparing the present invention ’

15 with a conventinal one in fatigue strength;

Figs. 15 to 18 show a seventh embodiment of the present
invention; Fig. 15 is a partiél perspective view illustrating
the eddy center of the spiral wrap of the scroll member after
the finish working, Fig. 16 is a sectional view taken along

20 the line XVI-XVI in Fig. 15, Fig. 17 is a partial perspective
view illustrating the eddy center of the spiral wrap of the

| scroll member after rough working, and Fig. 18 is a sectional
view taken along the line XVIII-XVIII in Fig. 17;

Figs. 19 to 21 show a conventional scroll member; Fig.

25 19 is a sectional view taken along the line XIX-XIX in Fig.



® ) -
20, Fig. 20 is a sectional view taken along the line XX-XX in Fig. 19; and

Fig. 21 is an enlarged section illustrating an angul ar portion at the , N
cerner of a base.of the wap and an inside surface of a side plate; 5

Figi 22 is a sectional viewillustrating an engaging state of the wap
havi ng rounded angul ar portions A wth the other wap having rounded end
portions B of the partner scroll; Fig. 23 is a perspective view of the

I nne nd portion 10 of the lap of thellconventional scroll; Fig. 24 is a
sectional view illustrating an engaging state of the inner end portions of
the pair of 30[oFigw2p D&eaofedticmal svidwWalkeén RiXbngl; tind ified X32XA S
front .viewillustrating the spiral wap 15 whi ch has been suggested in
Japanese PatBhg. Nb9, 144658189821 ferbanlieldrge®section ilMhssdrdtsiing an
enbodi ment of the present invention will be described in detail in
reference toamggbar lpention Feftheicorner Ffss Hasmd L, thrireamlandl ars a
scrol|l nenber, and nuneral 1lla is a spiral wap which is prepared

integral |y obngide nsprkacerefice gide odlatei de plate I1b by 25 means of
casting, forging.or injection nolding.. Contact surfaces extending
outmardby fron1p0$h$s 208 3 ﬂggtkgpal view illustrating an engaging

- state. of the wrap having rounded angular portions A with the
other wrap having roﬁnded end portions B of the partner
\ scroll; |
Fig. 23 is a perspective view of the inner end portion
10 of the lap of the conventional scroll;
Fig. 24 is a sectional view illustrating an engaging
state of the inner end portions of the pair of scroll wrap
v one of which is shown in Fig. 1; and
Fig. 25 is a front view illustrating the spiral wrap

15 which has been suggested in Japanese Patent No. 111658/1984.

Embodiment 1 _
20 The first embodiment of the present invention will be
described in detail in reference to Figs. 1 and 2.
Referring to Figs. 1 and 2, numeral 11 is a scroll
- member, and numeral lla is a spiral wrap which is prepared
integrally on an inside surface 11d of a side plate 11b by

25 means of casting, forging or injection molding. Contact



finally-finished in a nechanical manner, and in this connecti on, the
.éﬁgs-nentioned contact surfaces are the portions where the waps |la of a
pail/of scroll nenbers are 5 engaged with each other. On the contary, a.
secti-on extendi ng between the points a and b at an inner end portion (an

end portion at an eddy center of the spil2al wap) of the wap Ila i-s not
finished nechanically, and a round at the corner of the base of the wap

|la and the inside surface |I:'d of the 10 side plate Ilb, i.e., a rouQ%}
already fornmed on a scroll stock is left as it is there.. In this way, the
round R hayiyEhced %%d&xd@.dgs'oﬁt@{dﬁigorﬁﬂbnﬁtpoti?&sc%r 384 8f mbheplenner end
portion of the wap Ila and the inside surface |Ild of the side plate IlDb.

15 fiAf1d y €5lilshed i9A% R chwiided Whanest,r @9d Gane@nkrates at the
corner of the inner end portion of the wap Ila and the inside surface Ild
of the si dermleattd dr,b thendbidve -arniticeiede cohtiadee suacheesndrbr eakage
troubl es can be prevented at this corner. 20 As descri bed above,

t he posi t ipEr tiarse wihteer er dilred wRapm\lilag afhe ipadiruefp sicxofldr medbes soalrg t he

i nner end portion of the wap, and it is thus unnecessary to formthe

rounds on €REagesomiitdheach ptdexr.p Sor thihensondarly ol sRetivapexsendihgbi t ed
in Fig. 22. Therefore, the above-menti oned object of the 25 pr esent

i nvent i on Refivess dbeomRintfed BpGP && rdrdinpes; ¢pde portion (an end

portion at an eddy center of the spiral wrap) of the wrap 1la

is not finished mecHanically, and a round at the corner of o/
the base of the wrap 1la and the inside surface 11d of the

10 side plate 11b, i.e., a round already formed on a scroll
stock is left as it is there.

In this way, the round R having a radius p is' formed _

only at the corner of the inner end portion of the wrap 1la = W
and the inside surface 11d of the side plate 11b.

15 As a result, it can be avoided thaf stress cthentrates
at the corner qf the inner end portion of the wrap lla and the

inside surface 11d of the side plate 11b, and the occurrence

o/
of the cracks and breakage troubles can be prevented at this
corner.

20 As described above, the position where the round R

| having the radius p is formed is only the inner end poftion
of the wrap, and it is thus unnecessary to form the rounds on
base portions A, and tip portibns B2 of the wraps as exhibited
in Fig. 22. Therefore, the above-mentioned object of the

25 Present invention can be accomplished by an extremely simple
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13 manufacturing nmethod. The aforesaid points a and b of the inner end
portion (the end portion-at the eddy center of the spiral wap) may be Lr e
pesitioned drbitrarily within "involute curve-effective limt 5 poi n -
whi ch depend . upon a paraneter B" which is suggested in, for exanple, £§2?
Japanese Patent Application No. 111658/1984. This theory will be describ

by quoting fromthis Japanese patent apFIication, and Fig. 25 attached
herdto is quoted fromFig. 1 of the afo ékajd Japanese application. 10
Referring to Fig. 25, there is shown a stationary spiral elenment 701, and

reference nyet#last(tind"thefthoddr € an outer curve and an inner curve,
respectively. It is seelm that the outer curve 711 is an involute. curve

having a starti nghROiaForesaid pantd RRACH O the 3nmd EhdlDortidn @
¢urvilinear section E-F of the inner curve 712 is of an involute curve

havi ng an angtleaenghipolr tabn] @tr Ithe lelddye Teetler @f RheOWpHT AUEMG ) lay Ded
.1s also seen that a curvilinear section E-1 is of an arc having the sane

radi us Rc apotsieivadduarditaardly milthing ''dmviodntearthrivieste f£ edariiveon ifi ¢
I-Gis an arc having a center [err] and a radius [err]. There is showm a
connectsi on poines? ¥hichi dependoupon @ paravietgra 8''adihich isnguggedtedi nt s
smoot hly the outer curve 711 and the inner curve 712. A point Bis a
boundary poiimt, &poirsexagnplet,wJapamnieseoPatrerts Appldwatdonl Naand 1d 684 on
curve 713, where these curves may . T
This theory will be described by quoting from this
N Japanese patent application, and Fig. 25 attached hereto is

quoted from Fig. 1 of the aforesaid Japanese application.

10 Referring to Fig. 25, there is shown a stationary spiral
element 701, and reference numerals 711 and 712 are an outer
curve and an inner curve, respectively.

It is seen that the outer curve 711 is an involute curve
having a starting point A and that a base circle of a radius

15 b, a curvilinear section E-F of the inner curve 712 is of an
involute curve having an angular shift of (=x-A/b) with

U respect to the outer curve 711. It is also seen that a

curvilinear section E-I is of an arc having the same radius
Rc as the radius of an end milling cutter, and that a section

20 I-G is an arc having a center 0, and a radius R;. There is
shown a connection curve 713 which is of an arc having a
radius r and which joints smoothly the outer curve 711 and
the inner curve 712.

A point B is a boundary point existing between the outer

25 curve 711 and a connection curve 713, where these curves may



share an identical tangential line. It is seen that it is of an involute

we in the area outside of the point B (on the point Cs side), while it
gfes an arc in the area inside of the point B (on the point Gs side). 5.
e“point Ais the starting point of the outer curve 711, the point C.is an
arbitrary point existing in the area sufficiently outside of the outer

curve 711, and the point Fis an arbitrary point existing in the area
sufficiently outside of the inner curquZlZ. The point Gis a point of 1%/

i ntersection between the arc having a radius R7 in the inner curve 712 afld
the connection curve 713, and this point nmay be on an arbitrary position on
an arc hathawge aan akdenticah tanrgenipirl O Me A st i seemdthast dt Ha afhi s

di mensi onal rel ationship 15, may hol d good in jhe case of the revolving
spiral el ¥MelRVONGLE GURVE ot i the amRe roFg"a*'y“Efe Ve it i §ont 18 ng
equations; that. js [err] 2Q.. L where [err]..is the radius of
revol uti onarYE ot s 041’;‘5%;? s"‘(’)lﬂllee Lo RRCUre S E'b%lsae-rgci]r‘Z:I"et',‘e (393 ‘[rbsrlr‘fe is a
par aneter%%\r/\@té:hpéf tre§e{15t§ &é’fﬁé&&l@lcréangfdezﬁ.. for the choice of an

i nvol ut e

5 The point A is the starting point of the outer curve
711, the poiﬁt C is an arbitrary point existing in the érea
sufficiently outside of the outer curve 711, and the point F |
is an arbitrary point existing in the area sufficiently o/

outside of the inner curve 712. The point G is a point of

10 intersection between the arc having a radius-R7 in the inner

curve 712 and the connection curve 713, and this point may be

on an arbitrary position on an arc having a radius r in the -

range D-B. ' ig/
Also, it is notable that this dimensional relationship

15 may hold good in the case of the revol?ing-spiral element.

Now, the radii R7 and r may be given with the following
equations; that is
R, = A + b8 + d
r =b8 +d
20 ) where » is the radius of revolutionary motion;
b is the.radius of a base circle;
b2 - (a/2 + be)?

d = and
2(A/2 + bg) '

B is a parameter, which represents a marginal range

25 for the choice of an involute curve.



It is seen that a straight line passing the origin O and defined at the

angle of [err] with respect to the X-axis and the straight line [err] and .~ .
the extension of-the straight line BOl intersect orthogonally with eac N
other, and that the straight 5 | ine segnments [err] and [err] are in
paraltlel with each other. According to the configuration of the spiral

el ement nentioned above, it is noted that when installed in position, the
poi R JF on the involute curve at an arbitrary point sufficiently outside of
the rnner curve of the stationary 10 spiral elenent 701 will cone to
contact with the corresponding point on the involute section of the outer
curve on the part of the revolving spiral elenent (not shown), which point

of contact will shift gradually radially inwardly as the revol ving spiral
el ement noves in 15 revolution. And the point of contact is shifting to
the point E on the inner curve 712 of the tionary spiral element 701,

contacting with the correspondi ng point on The outer curve of the revolving

spiral elenment (the sareipaideh €isatd Respiighe Bl e bhssipngr thofortifen St @ahgonary
spiral 20 element). As the revolutionary notion of the spiral el ement
continues still faefined, af tthesangie of hetwither ¢rpetete et %-anie ardvtdaused

Lo be moved i1 oo’y A 46l 00 cBF ERL10cE M) b PEgIeo Sl 98, D ©
Therefore, it is DotedsleettdthopbralQeniric eablageeNtand that the straight
U 5 line segments EO, and BO; are in parallel with each other.
According to the configuration of the spiral element
mentioned above, it is noted that when installed in position,
the point F on the involute curve at an arbitrary point
sufficiently outside of the inner curve of the stationary
10 spiral element 701 will come to contact with the
\ﬁg corresponding point on the involute section of the outer
curve on the part of the revolving spiral element (not
shown), which point of contact will shifr gradually radially
inwardly as the ré§olving spiral element moves in
15 revolution. And the point of contact is shiiting to the
point E on the inner curve 712 of the stationary spiral
element 701, contacting with the corresponding point on the
outer curve of the revolving spiral element (the same point
as the point B on the part of the stationary spiral
20 element). As thelrevolutionary mbtion of the spiral element
continues still further, it'is seén that the both elements
are now caused to be_merd with a gap of AC defined between
the curvilinear section E-D-G of the curve 602 and the

section E-I-G of the curve 712.

25 Therefore, it is notable that the contact engagement



16 between the both spiral elenents at the central |eading ends thereof

@I_,ggnti.nuetill it reaches the point E (in contact with the point B on
.conpl enentary spiral element), therefore a small gap of [err] 'existing -
between the two in 5 mut ual. engagenent. That is to say, in the section

bet ween the involute curve-effective limt points E and B which are
dependent upon the paranmeter B, constitution is nade so that a snal

cl earance may be present between the spiral nmenbers. 10 "The poi RLY
aand b (in Fig. 1) in each scroll nenber according to the present '

I nvention are arranged at suitable positions within the above-nenti oned
points E and B, and the portions which extend outside the points a and b
(on the side of the involute curve) of the scroll nenber have the sanme 15
right angle corners [err] as in Fig. 21. This constitution permts
acconpl i shing a proper engagenent of botjpgthe spiral nenbers and providing
a good performance, and since both the spiral nmenbers are not contact with

each ot her beggﬁ%l{ gg‘;%@ﬂ??ﬂ‘gﬁ?glﬁ”e&ge‘é%Ea%’&ﬁ‘?ggﬁ?i@%ne% fornmed at

bases of 20 the portions ere e scrolls
engage W th eabéredfhetilhreontimies tedll bt trbectsmmehé i prAhtWDr(dnngomsacitn t he
conventional one, and thus the perfornmace is also the_sane as in the

conventional YHER TEeBPEYS B 60 H\p COPRICMBRIRNY §BE¥3loRie®Aer ol | st ocks

therefore a small gap of AC existing between the two in
5 mutual engagement.

That is to say, in the section between the involute
curve~-effective limit points'E and B which are dependent upon
the parameter 8, constitution is made so that a small
clearance may be pfesent between the spiral members.

10 The points a and b (in Fig. 1) in each scroll member
according to the present invention are arranged at suitable St
positions within the above-mentioned points E and B, and the
portions which extend outside the points a and b (on the side
of the_involute curve) of the scroll member have the same

15 right angle corners A1 as in Fig. 21. This constitution
permits accomplishing a proper engagement of both the spiral
members and providing a good performance, and since both the
gpiral members are not contact with each other between the
points a and b, the suitaﬁle rounds can be formed at bases of

20 the laps. Further, the portions where both the scrolls
engage with each other are finished by the same final working
as in the conventional one, and thus the performace is also
the same as in the conveﬁtional one.

Needless to say, the corner portions of scroll stocks

25 can be rounded by a mechanical working, as exhibited in Figs.
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25 can .be rounded by a nechani cal working, as exhibited in Figs. 17 1
and 2. Enbodi nent 2 Next, Enbodi nent 2 of the present invention wll be 5
“described. Wth reference to Figs. 3 and 4. |In Enbodi nent 1 just descr?'a
the'round R having the shape of the recess, which has been forned at t
corner of an inner end base portion of the wap Ila and the inside sur
I1d of the side plate Il b of the scroll stock, may be 10 =~ left as it is
there. Al ternatively, instead of Ieaving]qhe recess-shaped round which has
been Yormed on the stock, the corner portion may be rounded in the f or m of
the recess by ggghapically working the stock. 15 Enbodi ment 3 Accordi ng
to Enbodi nent 1 given above, as shown in Fig. 24 (the sectional view
illustrating the engagi ng condition of both the scrolls in the section
between the points a and b in Fig. 1), the round portion Ris brought into
contact withEmbedfent 2ip end portion of the partner |ap (which is shown
by a one:- dot chain line in Fig. 24), since the wap has a right angle edge
and an intact |ar¥extel Empodirenrts2 qhicthe opresenyeimventiem wihbl flve mat i on
of the found_R at_ the corner portion, it is necessary to decrease the wall
t hi ckneds ofd?ﬁ%r-},ﬁ?%_%s With reference to Figs. 3 and 4.

In Embodiment 1 just described, the round R having the

shape of the recess, which has been formed at the corner of
k,/' an inner end base portion'of ﬁhe wfaalla and the inside surface .
114 of the side plate 1llb of the scroll stock, may be
10 left as it is there.
Alternatively, instead of ieaving the recess-shaped rouhd
which has been formed on the stock, the corner portion may be

.gjj rounded in the form of the recess by mechanically working the stock.

15 | Embodiment 3
~According to Embodiment 1 given above, as shown in Fig.

24 (the sectional view illustrating the engaging condition of
both the scrolls in the section between the points a and b in
Fig. 1), the round poftion R is brought into contact with the

20 tip end portion of the partner lap (which is shown by a one~
doi: chain line in Fig. 24), since the wrap has a righ{: angle
edge and an intact large wall thickness. Therefore, together
with the formation of the round R at the corner portion, it
is necessary to decfea.se the wall thickness of the wraps of

25 both the scroils in compliance with the formed R, though a



25, both the scrolls in conpliance with the formed R though a little
oG::hne In strength occurs owng to the decreased wall thickness. In Fig.
2 he wrap and the side plate of the partner scroll nenber 12 are
represented by reference nunerals 12a 5 and 12b, respectively. In view
of such situations, the rounds R are fornmed between the points a and b in
the vicinity of the I nner end base portions of the waps of both the
scrolls, and also on the corresponding {8 p portions of the waps of bot
the 10 scrolls, the rounds R are left as they are, or beveling is
carried odﬁtﬂid&ﬂﬁcnﬂmséxtSmrpm@mmomsaumﬁ wetingonbathewdekrekesedowadd R at
t he base portions of the waps. Enbodinent 3 of the present invention wll
be descri ddckmegst.ai| in reference to Figs. 5 to 7. 15 Referring

to Figs. 5to 7, reference nuneral 11 is a scroll body, and nunerals Ila
and 11b are a WaFignd 24 sithe prap énd ééqse@md\seem}ateeeﬁn@eeepnmnﬁg radi i

of p, [er ar.e forned the base and the. tip the wap only in the
regi on bet*&@rﬁp&%% d1F FEPLES; &¥d rﬁ%tetrieé‘ﬁeofmf“ﬁea\hsaﬂzlal a 20

mher oth croII gper are not engaged with each other. As for the
tip thé ’béf@l@ﬁ Yse carried out. Sizes of the round R and the

beveling are suif 3oy, 43°484 33 Al adLN ca® AGER & TRL B@kggQNtact With

each
between the points a and b in the vicinity of the inner end

base portions of‘the wraps of both the scrolls, and also on kﬂ}
the corresponding tip portions of the wraps of both the
10 scrolls, the rounds R are left as they are, or beveling is
carried out so that these tip portions may not contact with
the rounds R at the base portions of the wraps.
Embodiment 3 of the present invention will be described \_)
in detail in reference to Figs. 5 to 7.
15 Referring to Figs. 5 to 7, reference numeral 11 is a
scroll body, and numeials 1la and 11b are a wrap and a side
plate, respectively. Rounds R having radii of o, o are
formed on the base and the tip of the wrap only in the fegion N
beﬁween poihts a and b at an inner end portion of the wrap lla
20 where both the scroll members are not engaged. with each
other. As for the tip of the wrap, beveling may be carried
out. Sizes of the round R and the beveling are suitably
decided so that both the scrolls may not contact with each
other when driven."The partner scroll member is constituted

25 similarly. By working in such a way, the wraps 1la, 12a are
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ot her when driven. The partner scroll nmenber is constituted 25

™

simlarly. By working in such a way, the waps Ila, 12a are engaged in-.*

view of Fig. 7.” In this case, the round R having the radius of [err] i
formed at t-he corner of the wap and the side plate w thout reducing t

wal | thickness of the 5 i nner end portion of the wap at all, with the
rest, that the strength of the wap can Fﬁ i nproved as nmuch as an anopunt
based”“on the formation of the round R at the corner. Further, the portions
wher e bot h temgagedolin roheberg iane betgegad thiet podatls at had dr ént Régsabeass
I n the conventional 10 one, and thus the performance is also simlar to
t hat of the sd@wreritti gnslecdriona@ntydéwmedt FAigl.n 7ki gIn2 thégacdseg Ehbodpuedt
1, it is su gested to_ 15 formthe large round R at the base of the inner
end portionfofaviagutie sadins ofr o Lsndesamed mswthencerner o6 tbenwrae
above- nentlorﬁf Iar ound R at, the base of the_ central wWth t

i ntention of® %#f Mitheut sedusdngndhst vaphd EH&chePﬁe°f the
di scharge pr,ocess, to 20 reduce,the wa |ckn

of the 3w ap ’é@%cﬁ?é?loffﬁci?ﬁ%lr?lrﬁ/ tg‘t?r Gdidtd +t B”Ttﬁg tF‘Suﬁ&SR taﬁga(:zf
hevel the t'sﬁ:nrgef \ﬁtﬁx of Ih SOFat;pht arl b3 {}%%,f)%o fiﬁﬁllg: %g a:ﬂfsaﬁzgﬂﬁg R at

t he base of Fbmev € conce
based on the formation of the round R at the corner.

t he regi on between the points a and b in Fig. 5 as shown in a sectionak:f:}-
)

W Further, the portions where both the scroll members are
engaged with each other are the same as in the conventional
10 one, and thus the performance is also similar to that of the

conventional one.

\ﬁ/ Embodiment 4 |
In Fig. 2 regarding Embodiment 1, it is suggested to

15 form the large round R at the base of the inner end portion
of the wrap of the scroll member.. Now, in order to form the
above-mentioned large round R at the base of the centzal‘waﬁ
with the intention of minimizing a remaining fluid volume at
the end of the dischargé process, it is contrived (1) to

20 reduce the wall thickness of the wrap as much as an amount
corresponding to the round R, and (2) tb bevel the tip of the
wrap sOo that it may not contact with the round R at the base
of the wrap. However, the concept (1) will render its
strength poor and the concept (2) will increase costs

25 disadvatageously because of using a cutter having a peculia
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strength poor and the concept (2) will increase costs 25
i vat ageously because of using a cutt'er having a peculia 20 shape.
'hese reasons, the wall thickness of the wap is reduced as mich as an .,
- a nt .corresponding to 1/2 of the original Rin order.to prevent the,round

R at the inner end 5 base portion of the scroll wap fromcontacting
with the partner scroll nenber. Enbodi ment 4 of the present invention wll
be described in detail in reference to Figs. 8 and 9. Referring to Figs.
and 9, nunmeral 11 is a scroll body, 10 and nuneral |lais a wap of the
scroll bo . At a high stress generation area, i.e., at the base of an

i nner end of ‘the waplla, a round Ris formed which is the same as the

round R shown i Fithes? +RACHNY cREDQAITERNitknlRS VR !:htehwalﬁnfés of the
~wap is decreased as nmuch as an anmpunt 15  corresponding to 1/2 of the

round R reehRiednGe MER dls land ampudtSicde rRlspondahgt k8 3¢noblE kady 11. Such
a constitution permts mnimzing the reduction in the wall thickness of

the wap ardgineleB! iing oxideestd prEventc ehler bund R/t atheheasanet the w ap.
20 Since the wall thickness of the wap is reduced by an anount
corr éspondiasg tpertiznofofRthiet Isciriod lawmpfrpmecentiaeging with the

partner scroll member. |

Embodiment 4 of the present invention will be described
in detail in,reference to Figs. 8 and 9. . ' k.)

Referring to Figs. 8 and 9, numeral 11 is a scroll body,

10 ‘and ﬁume:al l1la is awrap of the scroll body 11. At a high
stress generation area, i.e., at the base of an inner end of
the wrap lla, a round R is formed which is the same as the _
round R shown in Fig. 2 regarding Embodiment 1. The wall N
thickness of the wrap is decreased as much as an amount

15 corresponding to 1/2 of the round R. Réfefence numeral 11b
is a side plate of the scroll body 1l.

Such a constitution permits minimizing the reduction in -
the wall thickness of the wrap and preventing stress from ~
concentrating at the base of the wrap. |

20 Since the wall thickness of the wrap is reduced by an
amount corresponding to 1/2 of R with the aim of preventing
the round R at the base of the inner end portion of the wrap
from contacting with the partner scroll, the decline in the

wall thickness of the wrap can be minimized, which fact

25 permits manufacturing the scroll-wrap the strength of which is



the round R at the base of the inner end portion of the wap from
contacting with the partner scroll, the decline in the wall thickness of

tite wrap can be mninized, which fact 25 permts manufacturing the
scroll weap the strength of which is | ess lost. Enbodiments 5 and 6 :
Enbodi mrents' 5 and 6 of the present invention wll be 5 described in ?;5
detail in reference to drawings. In Figs. 10 and 11, Enbodinent 5 is sh

A sé&g&l menber 11 which is equipped with ? spiral wap Ila and a side
plate’llb is integrally nolded by rough wo &ing such as forging, casting or
injection noldsaglogn.this case, at-an 10 inner end portion of the wap
Ila, i.e., at a corner portion of the wap Ila and the side plate |Ilb in a
regi on between points a and b at which the wap will begin to contact with
the wap of the partner scroll, a round Rhaving a curvature radius of pis
fornmed. AftecEmbediments dhandobind R of the 15 scroll menber which is an
unfini shed stock, _a mixture including solid grains is blown which is
prepared by ni xi nrbedimentsi jured & nef sthe Prgsents nenEomtwdl he | s,

gl ass bgads gr abr asi ve grains._ each having a curazlgg ure radius of p or |ess.
The por?i ons98ERELPeRahnt BRtabbyan sBRFEF ESE R Wingi own portion of the

urap and the whol £,0f£0° h5nB! £ ° BhSo S ' S0 hd AN oAl
member 11 which is equipped with a spiral wrap lia and a side

\y) plate 11b is integrally molded by rough working such as
forging, casting or injection molding. In this case, at -an

10 inner end portion of the wrap 1la, i.e., at a corner portion
of tﬁe wrap 11a and the side plate 11lb in a region between
points a and b at which the wrap will begin to contact with

\r4 the wrap of ﬁhe partner scroll, a round R having a curvature
radius of p is formed. Afterward, onto the round R of the

15 scroll member which is an unfinished stock, a mixture
including solid grains is blown which is prepared by mixing,
with a liquid, the solid grains su;h as steel balls, glass
beads or abrasive grains each having a curvature radius of o
or less. The portions other than the above solid grains-

20 blown portion of the wrap and the whole of the side plate are
then finished by means of a mechanical working. The _
_tréatment of blowing the solid grains may be carried out
after the mechanical working.

In Embodiment 6, as shown in Figs. 12 and 13, d recess

25 may be formed in the side plate at the base of the inner end



treatment of blowing the solid grains may be carried out after the
i cal working. In Enbodi nent 6, as shown in Figs. 12 and 13, a recess

y be fornmed in the side plate at the base of the inner end 22

)0 dn of the wap Ila in nolding the scroll nenber integrally, ,whereby a
round [err] having a curvature radius p is fornmed at the corner of -the wap
|la and the side plate Il b. According to Enbodi nent 5, the round having a-
curvature 5 radius of p is present &2the corner of the inner end
portion of the wap and the side plate, and this round is provided with-

conpr essi | ess t sol rajns... Further,

f am)gue Ist %’F}g%‘g;‘?ft%%é roah Ip%)P:'t?tl1 %%%lgﬁ? eérz%fdéi{%ge “E]B(zerr with the

i ncrease | h ﬁggggy i1 ' f tique
!5? rength O?n?%éj%%lf%r Iad} menber . %’gr?%n{h%o plgé\g%ﬁ?v% o{i‘?én%%té)troéﬁagt %oflgsg

convent i onpbried Ot HRREINEGY ISy JHerk@Shthh ST EAONAY LIRS & fuATH A aimed under

the conditions that a material for the scroll nenbers is an alimnum all oy
casting, a usedad¢estdimghtmeEntsodinmehenk, lthe réume tdwirg hensline thatd gue
testing nmachine, a.repeated velocity of the test is 1800 cpm and an
anbi ent t erpdive WE o siwrpiesent tatpchateomenabrehenginret sk pastidrs,
the fatigue strength at the above-nentioned round forned in this enbodi nent
i s i mprove®f the wrap and the side plate, and this round is provided
with compression residual stress by the blow of the solid
grains. Further, fatigue strength at the round portion is o
heightened together with the increase in surface hardness.

10  Fig. 14 shows a ratio of the fatigue strength of the scroll
member PS in the present embodiment to that of a conventionai
scroll member CS. The results shown therein are obtéined
under the conditions that a material for the scroll members
is an aliminum alloy casting, a used test machine is a Schenk -

15 type plane bending fatigue testing maéhine, a repeated
velocity of the test is 1800 qpm; and an ambient temperature
is ordinary temperature.

According to these results, the'fatigue'strength at the
above-mentioned round formed in this embodiment is improved

20 about 657 more than that of the conventional one, and at the

inner end portion of the wrap, the generation of cracks and

breakage troubles is restrained.

Embodiment 7

25 Embodiment 7 of the present invention will be described



: -
20 about 65% nore than that of the conventional one, and at the inner
end portion of the wap, the generation of cracks and breakage troubl es A8
restrai ned. Enbodi ment 7 25 Enbodi nent 7 of the present inventi
wi | be descr.i bed 23. in detail in reference to drawings. As shown i N
Figs. 17 and 18, a conplete round having a relatively |arge curvature
radius R which is enough to provide a waplla with fatigue strength is

rougN:LL.y formed at 5 a corner of at |e23%. an inner end base portion of
t he mrap |la and an inside surface lid of a side plate IIb of a scrol

ggngﬁé ié béJrQﬁﬁgﬁae §'§ﬁ§%£%nghlgbﬂg§%%&h I Afterward, as shown in Figs.

roun I'ng Curvature radlus R2 which w |

o™ 2% or o A3 SR L G ies.PIT AR 96,1 B° Yot HBENARRLITh GO |

menber is forned, he end I|ng cutter, orner “of "the-bask 8f the

wap |la a”@:éﬂ?ﬁﬂ\i@ﬁ 9 a3glel R3vldrthr@f rtalaez‘.u%' q{e R'h‘%ﬁ ilsbe ‘f{bhgh”tBe“ pheral

ranges M and N placed outside points a and b oft the wap the scrol

nmenber 11, bl &bo,%prmrat wited fhTigue @taRhghhang Noagalgye%mea whi ch
will begin to contact with the wap of the partner scrol | "menber. Further,

wi t hi n 5 rangedrikat wientd Neapa @ins innerdend dagesipor@ionf ofhehenstapella
surface |Id of the side plate Ilb which is placed away froma
and an inside surface 11d of a side plate 11b of a scroll
member 11 by the use of an end milling cutter. Afterward, as
shown in Figs. 15 and 16, a relatively small round having a
curvature radius R2 which will not contact with a tip end
10  portion of the wrap of the partner scroll member is formed, by
the end milling cutter, at a corner of the base of the wrap
lla and the inside surface 11d of the side plate 11b within
peripheral ranges M and N placed outside points a and b of
the wrap 11a of the scroll memSér 11, and the above-mentioned
15 ranges M aﬁd N are sections which will begin to contact with
the wrap of the partner scxoll member. Further, within a
D range L between the points a and b, a position of the inside
surface 11d of the side plate 11b which is placed away from a
side surface of the wrap 1la is_mainly cut by the end milling
20 cutter, with the aforesaid round having the curvature radius
. of R1 left at it is.
These working operations can be accomplished by using
the end milling cutter for rough working a bit of which has
- the curvature radius of R1 at its tip, and the end milling

25 cutter for.finish working a bit of which has the curvature



-

si urface of the wap Ila is mainly cut by the end mlling 20 cutter,

he aforesaid round having the curvature radius of [err] left at it
i S ese working operations can be acconplished by using the.end mlling

cutter for rough working a bit of which has the curvature radius of Rl at
its tip, and the end mlling 25 cutter for finish working a bit of which
has the curvature 2A- radius of R2 at its tip. Further, it is preferred
that the curvature radius Ris 10 ti r nmore as much as the curvatureg_y/
radius R2. At corners of the base portions other than the stress

concent r atriddiuR0'dfi ®), dt Gts . NRIrthed ,5it iROPrieFerefed hbaw apel | a of
the scroll nenber 114nd the inside surface |ld of the side plate Ilb, a

ri ght anglemrsatur@uraldias My ize floroieeks ra moaey ezt mued asanher, or the
relatively small round having the curvature radius R2 may be forned
directly lpnveaureofr adimse®d i At nprnetserofs ahehdtasko por tiloasabahesai d
corner portions may not contact with the tip end portion of the wap of the
partner sdh@n the stness congsnhrahiootpashisinat d -ies sdithgodadesn ende si de
plate of the scroll_ nenber, the tip of the hit of the end mlling cutter
for i ni sPAkdAamPLitde orae|lda iafeIhen fraaddcmpemberr Jdt @nd the insideus R
20 does Maifie 1Y of Whe S 1L AT S Yiglt ShaRortion of the

configuration may be formed in a conventional manner, or the

-

relatively small round having the curvature radius R2 may be W
formed directly by means Qf the end milling cutter so that

10 the éforésaid corner §ortions may not contact with the tip
end portion of the wrap .of the partner scroll. If a wear-
resistant bottom plate is diéposed on the side plate of the )
scroll member, the tip of the bit of the end milling cutter \-)
for finish working should selectively have such a curvature

15 radius R, as does not.interfere with a éurvature radius at an

end portion of the bottom plate.



CLAIMS 1. A scroll type fluid machine including a pair of scroll nenbers;, -
each{having a side plate and a spiral mﬁaezd'sposed—uQU4ﬂu_£HLiiEiins'ggyzj'

surface of said.side plate, the two scroll nbers bei ng caused to eAdage -

each other and being relatively revolved in the r’muwﬂmmmy | &
notion so-that the volume of seal ed chanbers defilMadR HHEHE‘
said scroll nenbers changes and the pressure of a fluid'takensinto said
seal ed chanbers changes owing to said changEA&ﬂssaid vol une, each said
scroll ‘'menber is formed as an integral body; —a-ctorner between the inner end
base portion of the said wap of the said scroll nenber and the said inside
surface of the side plate is rounded, in cross section, with a relatively
large radius of gcurvatdug, puchypdag1gidaengchihk PAk18@iagNaephAat @¢ at the
said corner, said both spiral W aps are respectively fornmed by an outer
curve consistingg&fo B méwiwérd & 4ENCha®ingNACEiaEr P atenNangdt iang pdfr aan

I nvolute curve having an inner arc of a radius R and a connection curve
havi ng an arc ofwrap alisposedndpcbgheconngheaidsddeesuctiace aifid sadidd sidreer
arc in a snmooth manner, and said corner is in a region provided with a
smal | gap or cl eprarxe tiee ween streollimembens| bpéngecgusedsgoh eagage

each other and being relatively revolved in the
relafionship of solar motion so that the volume of

k~) sealed chambers_defined by the engagement of said scroll
members changes and the pressure of a fluid taken into
said sealed chambers changes owing to said change in
said volume, each said scroll member is formed as an

integral body, a corner between the inner end base

A _portion of the said wrap of the said scroll member and
the said inside surface of the side plate is rounded, in
cross section, with a relatively large.radius of
curvature such that stress will not be concentrated at

W, ' the said corner, said both spiral wrapé'are respectively

formed by an outer curve consisting of an involute
curve, an inner curve consisting of an involute curve
having an inner arc of a radius R, and a connection
curve having an arc of a radius r and connecting said
outer curve and said inner arc in a smooth manner, and
said corner is in a region provided with a small gap or

clearance between the said scroll members in such a



er that part or the whole of the inner curve and connection curve

g

gn the marginal points of said involutg curve ﬂullmmllrmumuum .
p meter [err] cannot come in contact with ch ot e wth &

t e foll owi ng equations; i.e., [err] mhere X is the radfus*of* t e *

revol uti onary notion between said scr menbers and b is the radius of a

base circle of TARREYT KRG RAERIQE, t&e W?HéeSBFoFPet9ﬁ@eFlmWEWﬁuﬂﬂ¢m

according to d wher el n_the bases
wr aps of both s&%@%

nner. end portions of sai

AL %%%rge PEERoLhABEEaIBoL FOaH e R of 1 T

| t t with d
Counden cor nar JRFLIE oL Ho L mEKES' B8L R0 BaRaheld OB hRGNOE L "
according to Qd%ﬁ@]iﬂwﬁﬁﬁ%ibéhﬁ1£hp§%95 bBRe M 2RR Q%@orﬁ%h%QQWf¥'i¥h the

wal | thickness of each wap i's reduced as nmuch as an anmount correspon

to about 1/2 the Ity dqudei sné nef . goundness on each side of the mmap to

prevent thIS wr ap fron1contact|ng wiih the wrap of the mating
R =N+ DbB + 4d
r = bg + 4
a=b" - (> + bg?
iy
2 ( 2 bg)

where \ is the radius of the revolutionary motion
between said scroll members and .b is the radius of a

base circle of said involute curve.

2. The scroll type fluid machine according to Claim 1
wherein the bases of said inner ena portions of said

wraps of both said scroll members are rounded, and tip
end portions of the corresponding wraps are rounded or
bevelled so as not to contact with said rounded corners

at saiad bases thereof.

3. The écrol; type fluid machine accbr&ing to Claim 1
wherein the tips of the wraps are rectangular and the
wall thickness of each wrap is reduced as much as an
amount corresponding to about 1/2 the radius of the

corner roundness on each side of the wrap to prevent

U



scroll. 4. A scroll type fluid machine as clained in any of the preceding . -

claing, in which the rounded corners havgz I esi i stress,/Z o\
ttherein due'to shot blasting. 5. A nethod*o forﬁ'ﬂllmmq“lﬂgmﬁﬂ*rs 'for'
scroll tiype fluid nmachine as clainmed in any of clains 1 t® 4s character Nsed
by roughl y- wor ki ng. each_corner of an _paner_en se_portiqn of said wap

and -sai d i nside Q%*?éﬁﬁaéfEﬁ%?dchgachggewéfﬂsgsa ?%ﬁ&lg% oMt the use
of g _gutter, so §§{é$Fforn1a-rounded surface having a relatively |arge
curvature radi us Ich is enough to provide said wap with fatigue
strength, and then finishing-cutting, at -each corner portion in regions
spaced fromthe innernost end of the wap, a roundness having a relatively

smal | curvature gadinss¢estl. cypechrde@smaehinentbacic1wimdad itd RS PAd On
of said wap of the partner scroll nmenber. 6. A nethod for form ng scrol

menbers used in précedihgtypeims i innwRbche thecrudindeda cRainfe raf hadse0ld
menbers, each having a side plate and a spiral wap disposed upright on the -
i nsi de surface ofeshdulakicempteseiohosbresssthekkinediner 2obahos dtdusadiq.
engage each other and relatively revolved in the relationship of solar

noti on .

5. A method of forming scroll members for a scroll type
fluid machine as claimed in any of claims 1 to 4,

\~; éharacterised by roughly working each corner.of an inner
end base portion of said wrap and_said inside surface of
said side plate of said scroll member by the use of a
cutter, so as to form a rounded surface having a

relatively large curvature radius R, which is enough

1
to provide said wrap with fatigue strength, and then
finishing-cutting, at each corner portion in regions
spaced from the innermost end of the wrap, a roundness
having a relatively small curvature radius

"\ Rz (R2 < Q.l Rl). which does not contact with a

tip end portion of said wrap of the partner scroll
member.

6. A method for forming scroll members used in a scroll
type fluid machine including a pair of scroll members,

each having a_side plate and a spiral wrap disposed

upright on the inside surface of said side plate, both



SO t the volune of seal ed chanbers defined by the engagenent of said

s changes and the pressure q@f a flui d“m m seal ed
ges owi ng to said change m&s% d volu MII MH ei ng

characterized by roughly working each corner of an {nner ‘end bése* portjon

S menber
c ers chan

of said wap
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fure r enou
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8 A nethod of formng scro rs use

i'n a scroll-type

fluid nmachi ne,crdtifd2dwind Yt @SsdEd eéRafl§sCihbsaiv B1uRREr 836Q @ thi-@ur es

1 and 2, Figu

res 3 and 4, Figures 5to 7, Figures 8 and 9, Figures 10
arid 11, FIgumﬂiﬁEZdﬁ!téétdt1i%4ﬂﬁ¢5roﬁ5h19 w8rRingheach corner of an

inner end base portion of said wrap and said inside
surface of said side plate of said scroll member by the
use of a cutter,. so as to form a rounded surface having

a relatively large curvature radius R, which is enough

1
to provide said wrap with fatigque strength, and then
finishing-cutting, at each corner portion in kegions
spaced from the innermost end of the wrap, a roundness
having a relatively small curvature radius

R2 (R2 ;; 0.1 Rl). which does not contact with a

tip end portion of said wrap of the partner scroll

member.

7. A method as claimed in claim 5 or 6, in which the

rounded corners are shot-blasted with solid particles of

a radius smaller than the said radius of curvature.

8. A method of forming scroll members used in a
scroll-type fluid machine, substantially as herein

described with reference to Figures 1 and 2, Figures 3

“



accoppanying drawings. 9. A scroll-typeei substantlally as
herein described wth reference to Figur O anmﬁ ﬁi l,ﬂﬂﬂu
Figures 5 to 7. *Figures 8 and 9, Figures 10 and nd 13 o

Fi gures- 15 to 18 of the acconpanying draw ngs.
and 4, Figures 5 to 7, Figqures 8 and 9, Figures 10 and

. 11, Fiqures 12 and 13 or Fiqures 15 to 18 of the

accompanying drawings.

9. A scroll-type fluid machine, substantially as herein
described with reference to Figures 1 and 2, Fiqures 3
and 4, Figures 5 to 7, Figures 8 and 9, Figures 10 and
11, Figures 12 and 13 or Figures 15 to 18 of the

accompanying drawings.




