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SCROLL MACHI NE W TH ANTI - ROTATI ON COUPLI NG DEVICE This invention in general
relates to a scroll machine, aqd nor e partlcularly to antl-rotatlon coupllng
a scrol |- machine with an anti-fotation coupllng devi‘ée. Fluid displ acenment
apparatus of the scroll type typically in- c¢lude two parallel plates, eacH
having an involute wap el ement di spgged on one side. These involute
el ements, having offset and parallel axes, internesh with each other such
that the sides of the involutes and the parallel plates define sealed fluid
pockets. As one involute orbits the other, the fluid pockets nmove from an
inlet port, along the flank surfaces of the involute wap el enents, and
t hrough an outlet port. Depending on the configuration of the in- volutes
and their direction of orbital rotation, the volume of these nov- ing
pockets will either increase, decrease, or remain relatively con- stant.
Thus, a scroll machine may function as an expander (vacuum punp), a
conpressor, or a liquid punp, respectively. If one involute el enent were
free to rotatectdil, MaDMAME W THhararlebTATeER Qbubhent! wrdrpecket seals
woul d | eak and—ttre—Tmtermested = volutes woul o md togetier. Therefore,
to prevent this it is necessary to have an anti-rotation coupling that
mai ntains a fixed angular rela- tionship between the involutes yet stil

al I ows one tQh?EbEEvEg@iBBh?ﬁ'gene?aa Yelates to a scroll machine and

more particularly to anti-rotation coupling'a scroll machine
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with an anti-rotation coupling devige.

Fluid displacement apparatus of the scroll type.typically'in—
clude two parallel plates, each having an involute_wrap element disposed
on one side. These involute elements, having offset and parallel axes,
intermesh with each other such that the sides of the involutes and the
parallel plates define sealed fluid pockets. '

s As one involute orbits the other, the fluid pockets move from.
an iniet'porc, along the flank surfaces of the involute wrap elements,
and through an outlet port. Depending on the configuration of the in-
volutes and their direction of orbital rotationm, the volume of these mov-
ing pockets will either increase, decrease, or remain relétively con~

stant. Thus, a scroll machine may function as an expander (vacuum pump),
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a compressor, or a liquid pump, respectively. (.
If one involute element were free to rotate with respect to the

other, some of the fluid pocket seals would leak and the intermeshed in-

volutes would bind together. Therefore, to prevent this it is necessary

to have an anti-rotation coupling that maintains a fixed angular rela-

tionship between the involutes yet still allows one to orblt the other.



‘Desi gns for such couplings are well-known in the prior art. For exanpl e,
US Patent No. 3,924,977 discloses a conventional so-called "d dham
&oup{ing" conprising an annular ring with four sliding keys 5 di sposed at
90 M™ayervals around its perimeter. Two of the keys, at opposite sides of
the ring engage slots in the orbiting £l ement while the other two engage
slots in the stationary .portion of the machine. Al though this coupling.is

effective, its bul knégaghgeﬁo;osucﬁuwtﬂn@ls SRAC 8 1 Nidbe; 5 orid |
machine and it is sonewhat costly to nanufacture. The invention ains to

provide a scropkigachire. W tod ekaMElant usr opatenn eipl BRgauhaty 7equires
m ni mal space 1n a scroll machine, and which is |ess 15 expensive to
manuf act ur e t had sedwssd | angbneenpliong 1desi-gizd lethe' ol | @u Pl Dvg'des a
scroll machine conprising: two generally parallel scroll plates, the facing
surfaces of whrohpadfsimey i anokumneivaaprénegmeni sh2@ournt hat idesh Mdihs each
other, and an anti-rotation coupling device for preventing the relative
angul ar robati aspbsefeadcrd | nteralbs aneundbits perdmerert.o tPwo ot her,
wherein the anti-rotation coupling device conprises a substantially annular
nmenber having 26 thg ﬁmf%uiag srnesi bel §idaenafngeabsingt egeadsy
slots ‘in the orbiting element while the other two
enéage slots in the stationary poftion-of the machine.
Although this coupling is effective, its bulk requirés
N/ 10 substantial space within the scroll machine and it is
somewhat costly to manufacture.
The invention aims to provide a scroll machine
with a simple anti-rotation coupling that reguires
minimal spacé in a scroll machiné, and which is less
15 expensiVe to manufacture than conventional coupling
designs.
The invention provides a scroll machine
comprising: two generally parallel scroll plates, the
W facing surfaces of vhich define involute wrap elements
20 that mesh with each'bther, and an ahti-rotation
coupling device for preventing the relative angular’
‘rotation of the scroll piatés as one orbits relative
to the other, wherein the anti-rotation coupling
device comprises é_substantially annular member having
25 a plurality of radially extending tabs integrally 

formed at edge portions of the annular member such

that at least one of said tabs slidingly éngages a



formed at edge portions of the annul ar ﬁenber_ such that at |east one of
said tabs slidingly engages a - 3 - respective slot in_an orbiting

scroll plate and at | east one other of the tabs slidingly engages a u%}
respective slot disposed in.a stationery portion of the scroll nachi nég5

As wi || be described in greater3 details hereinafter in relation to '
preferred enbodi nents, the coupling, conprising a generally annul ar nenber
bl anked as a unitary piece fromsheet netal, includes a plurality of tabs

di d_about the megber.. Each 1Q . of th bs extend. in a radial
di 1 00t | ORCRPASIOUR S1PEr 17 neBr PR b BindCF Y S amiaicer AT i th ai

I t t t l.i di,ngl . WA, I I di d

| the oL BPEInGoRer BNGH b8, thd WoER aft EAR B GRRe O peneral Ty 15
di cul 1.0 th I St Ldi ngl | '

CT ot T onaf # SgET BHE oP ke ABegPt 0 LRI M e e o e 1o s i de

wthin t S 11a soRe scroll plate to be driven in an orbital path
reIativegﬁg-%ﬁgaé%hé%e§%ﬁﬁé constrai ni ng '

5 As will be described in greater details
hereinafter in relation to preferred embhodiments, the
coupling, comprising a generally annular_membgr
blanked as a unitary piece from sheet metal, includes
a plurality of tabs disposed about the member. Each ' \)

10 of these tabs extend in a radial direction at spaced-
apart intervals around the annular member with at
least one tab arranged to slidingly engage with at
least one slot disposed in the orbiting scroll plate,
and with at least one other tab generally

15 perpendicular to the first slidingly engaging at least
one slot in a stationary portion of the scroll
machine. The tabs, being free to slide within the
slots, allow one scroll plate to be driven in an
orbital path relative to the other while constraining

20 it in a fixed rotational relati§nship. This coupling
means requires minimal space within the scroll machine
because the coupling is a relatively thin item that
can be easily blanked from sheet metal in a single.
operation.

25 In order that the invention may be well

understood, embodiments will be described, by way of



20 it in a fixed rotational relatjohshfp. Thi s coupling neans requires

m ni mal space within the scroll machine because the coupling is a

el atd'vely thin itemthat can be easily blanked fromsheet netal in a

singrészeration. 25 In order that the invention may be well

under st ood, enbodi nents wll be described, by way of - 4 - exanple only,
with reference to the acconpanying drawkngs, in which: Figure 1 is a part

section view showing a first ‘enbodi nent of a scroll machine incorporating a

first 5 anti-rotation coupling device having two tabs above and two tabs

bel ow a thrust bearing; Figure 2 shows a cross-sectional view of the
coupling lying drednpylidieocadiql lwptht exsfdrguece T shonwe avdsopRhiiitigvi ew of

"the coupling; 10 Figure 4 shows a cutaway view of a scroll machine

i ncor por ati ng alrsetiorgb anin whdtckt:s on coupl i ng di sposed between scroll

plates; and Figure 5 shows a top cutaway view of the scroll machine of

Figure 4 with the cdUigungy Hi $pogedattousrrtion view showing a first

embodiment of a scroll machine incorporating a first

5 anti-rotation coupling device having two tabs above

and two tabs below a thrust bearing;
Figure 2 shows a cross-sectional view of the
o coupling lying below the scroll plates;

Figure 3 shows an isometric view of the coupling;

10 Figure 4 shows a ¢utaway view of a scroll machine
incorporating a second anti-rotation coupling disposed
between scroll plates; and

Figure 5 shows a top cutaway view of the scroll
machine of Figure 4 with the coupling disposed around

15 the scroll elements.

Referring now to the drawings, Figure 1
illustrates a scroll compfessor generaily_denoteé_by
numeral 4. Aé-in many othér scroll compressors, two
parallel, intermeshed scroll elements 6 and 8 are

20 driven to.o?bit relative to each other in a fixed
angular relationship. In compressor 4, this fixed
angular relationship is maintained by an anti-rotation
coupling 10 which is similér in some respects to an
"Oldham coupling”". The form of the anti-rotation

25 coupling 10 can best be seen in Figure 3.



15 the scroll elenments. Referring " now to the drawings, Figure 1
illustrates a scroll conpressor generally ‘denot ed by nuneral 4. As in many

other scroll conpressors, two parallel, intermeshed scroll elenents 6 aﬁﬁ 8 ¢
are 20 driven to orbit relative to each other in a fixed angul ar b

rel ati onshi p. In conpressor 4, this fixed angular relationship is |
mai nt ai ned by an anti-rotation coupling 10 which is simlar in sone

respects to an "Q dham coupling”. The formof the anti-rotation 25

coupling 10 can best be seen in Figure 3. The coupling 10 includes an

oblong ring 12 with four spaced apart 5 tabs 14, 16, 18, and 20 extendi ng
outwardly fromits perineter at 90 in--tervals. ThIS sinpl e design
facilitates manufacture of the eol@ipting as a unitary piece, not requiring
assenbly or fabrication of conponent parts. For exanple, it can be bl anked
and formed fromsheet nmetal in a single progressive die operation. In
addition, since coupling 10 is relatively 10 thin, the material cost and

zﬁg\(j\,ﬁ Irﬁqg:'l‘hgdc%faﬂnguﬁ{):]ﬁﬁéﬁﬁ%g:’astﬂg})god@ Ping w|with3fdu|ﬂesﬁahé&tap€ﬁbaﬁl ment
ot Bnasahs i (e ot ABIn20abE GEL B GPETATEIE ARGR 081 BHAARETE. Cader g 10 i s
di sposedreiisectihys ample dasigrefietidlikytes manufacture of the coupling as a
unitary piecé, not requiring assembly or fabrication of component parts.
For example, it can be blanked and formed from sheet metal in a single
progressive die operation. In addition, since coupling 10 is relatively )
10 thin, the material cost and space required within compressor 4 is mini- : @_)
mal.
In the first embodiment shown in Figure 2, coupling 10 is dis-
posed around drive pin 22 which extends from the bottom face of orbiting.
scroll element 8. Coupling 10 is disposed directly below and genetally
15 parallel to orbiting scroll element 8. Referring to Figures 1 and 2, two
parallel tabs 14 and 16, extending from opposite sides of ring 12 and ad-
jacent thrust bearing 24 are bent upwatdly to slidingly engage slots 26
and 28 which are disposed in the bottom face of orbiting scroll element
8. This sliding engagement allows orbiting scroll element 8 to move in -
20 one direction relative to coupling 10 and prevents it from rotating with
respect to the c0upiing. Two otner tabs 18 and 20 are perpendicular to
the first two tabs and are bent downwardly to extend undermeath thrust
bearing 24, slidingly engaging slots 30 and 32. .Alternatively, tabs 18
and 20 may be co-planar with ring 12, i.e., not downwardly offset, if
25 ring 12 clears thrust bearing 24. These slots are disposed in a station-
ary portion of compressor 4 such as frame 34. As illustrated in Figure |
1, tabs 30 and 32 are longer than the first two tabs because, they are
disposed on the shorter axis of oblong ring 12 and must extend further to
remain slidingly engaged in their respective slots 30 and 32. The slid-
30 1ing engagement of tabs 18 and 20 with slots 30 and 32 in framé 34 pre-



X5 parallel to orbiting scroll el ement’ 8 Referrlng to Figures 1 and 2,
two parallel tabs 14 and 16, ext endi ng from opposite sides of ring 12 and

‘ad- 4acent thrust bearing 24 are bent upwardly to slidingly engage slots 26

and 28&/whi ch are di sposed in the bottomface of orbiting scroll elenent 8.
This sliding engagenent allows orbiting scroll elenent 8 to nove in 20

one direction relative to coupling 10 and prevents it fromrotating with
respect to the coupling. Two other tabs 18 and 20 are perpendicular to the
first two tabs and are bent downwardly to extend underneath thrust bearing
24, slidingly engaging slots 30 and 32. Alternatively, tabs 18 and 20 may
be co-planar with ring 12, i.e., not domnﬁardly offset, if 25 " ring 12
clears thrust bearing 24. These slots are disposed in a station- ary

B 5 ar STRAEoERloy for 16 et HATERS Gye W14ue WBIHTNET ! Po ¥ falght sheon
t he shorter aXtaxief d‘bémfgre; rdgi\lé.pamcﬂansxitextreadcfmnlhepat}owuemm ning
Shiaooen “hPPREls' Bubilg SEREINS, SRRl ARy Yl A0 Y
vents coupl i ngﬂdléotcri(?m yooral iedlgmentt 8 aAlioasuyishuld radgiti@oves alnng a*beoﬁganﬂﬁe

Y-axis. * Toer gdpieag 40! mspmugzs bt ts2 eI aléaerueué FovBAYR MixeBl fhell DO rlZ
as coupling 10 noves al e X-axis slidin In slots 26 and 28, and

0
forcing scrol t2EPEHER r%lagfl‘éeng“\/\f‘t"i‘?d gergll eﬁg?ﬁi\}‘é along the Y-axis. 5
Coupling 10 thus insucesplibgt1osts Aubrifatedriits J10VESn Fedeirterk apgulcas-re-

trifugal pump 38 mounted on the lower end of hollow drive shaft 40 de-

\o/ livers oil from reservoir 36, up through hollow drive shaft 40 and into

10 cavity 42 which is disposed in the lower side of swing link 44, O0il re-~
ceived in cavity 42 is centrifugally slung outward to the perimeter of
the cavity where the inlet of riser 46 is located. Riser 46, vertically
disposed in swing link 44, provides a path for the oil and directs the
flow towards thrust bearing 24 and coupling 10.

15 In the second embodiment, coupling 10' is disposed between and
extends around scroll elements 6' and 8' as shown in Figures 4 and 5.
Anti-rotation coupling 10' is similar to coupling 10 in Figure 3 as it
includes ring 12' with four tabs 14', 16', 18' and 20' disposed around
its perimeter at 90° intervals and can be blanked as a unitary piece from

20 sheet metal. But referring to Figures 4 and 5, it is shown that tabs 18'
and 20' extend inward from ring 12' and slidingly engage slots 30' and
32' which are disposed on the top face of orbiting scroll element 8'.
The other two tabs 14' and 16', extending outward from and perpendicular
to the first two, slidingly engage slots 26' and 28' which are disposed

25 1in the outer perimeter of stationary scroll element 6'. The sliding
engagement of tabs 14', 16', 18' and 20' in their respective slots 26°',
28', 30' ‘and 32' serves the same purpose as Ehe similar arrangement de-
scribed in the first embodiment.



| ationship relative to fixed scroll élement 6. Coupling 10 is |ubricated
with oil fromreservoir 36. Cen- trifugal punp 38 nounted on the | ower end
of hollow drive shaft 40 de- livers oil fromreservoir 36, up through @55;
hol | ow drive shaft 40 and into 10 cavity 42 which is disposed in theyt

| ower side of swing link 44. GOl re- ceived in cavity 42 is centrifugally
slung outward to the perineter of the cavity where the inlet of riser 46 is
| ocated. Riser 46, vertically disposed in swing |link 44, provides a path
for the oil and directs the flowt@wards thrust bearing 24 and coupling 10.
15 _ In the second enbodi nent, coupling 10' is disposed between
and extends ar ddithoygholthee|igmantdon ighdescridecthonkth nresprees 4 and 5.
Anti-rotation coupling 10" is simlar to coupling 10 in Figure 3 as it

i ncl udes Pngt¥®' RAefenzsd embediments g mogdficatisms (FReEREY around its
perinmeter gt .90 interval s and can _be bl anked, uni t pi ece from 20
sheet net éﬂ".t'u BRECPRE o ARRAF S FQurHOsF aﬁg“'g,ieat R %F‘f‘hat tabs 18'
and 20" e nd Jd nward, tromri 12'. apd._slidi ngage slot,s 30" and 32"
whi ch areﬁ%ﬁﬁgﬁgﬁ%ﬁontﬁﬁe Fgﬁggacéfofgg?bi%Skégé¥?§lIl |l e ntb%'. The ot her

two tagps ' ' ' ouk: ] pepdicular to the first
two, S id?%Eféggﬁégbgwgﬁgggg%%geagémggg.égpghaggeg_%gggéed 25 in the
outer perineter of stationary scroll elenment 6'.  The sliding engagenent of

tabs 14', 16', 18 and 20' in their respective slots 26', 28, 30" and 32

serves the sane purpose as the simlar arrangenent de- scribed in the first

enbodi nent .

u

4



. L
3
nl

- 7 - Although the invention is descrlbed mnth respect to two preferred

enbodi ments, nodifications thereto will become apparent to those skilled in
the grt. Therefore t he scope of the invention is to be 5 determ ned by
ref efence to the appended cl ai ns. CLAIMS: 1. A scroll machine
~conprising: two generally parallel scroll plates, the facing surfaces of
whi ch define involute wap elenents that h with each 5 other, and an
anti-rotation coupling device for preventi the relative angular rotation

of the scroll plates as one orbits relative to the other, wherein the
anti-rotation coaplighg device conprises a substantially annular nmenber
having a plurality of 10 radially extending tabs integrally forned at
edge portions df the apwbdbad nmesrbén rseicledni@t iati deastwonegehesaildi ¢t abs
slidingly engages a respective slot in an orbiting scroll plate and at

| east one othepavélibd sebelll ipdiakglsy etiymgbacing espeﬁ@cee s:lfotW‘rilcs!posed in

a 15 stationery portion of the scroll nachine.
deflne involute wrap elements that mesh with each

5 other, and an anti-rotation coupling device for
preventing the relative angular rofation of the scroll
plates as one orbits felative to the 6ther, whereih
the antierotation coupling deviee comérises a

~ _ - substantially anhular member having a pluralify of
10 radially extending tabs ihtegrally formed at edge
portions-of the annular member such that at least one

of said tabs slidingly engages a respective'slot in an

orbiting scroll plate and at least one other of the

tabs slidingly engages a fespeétive slot disposed in a

15 stationery portien of the scroll machine.

2. A scrdil machine according to claim 1, further
comprising a supportina frame, and wherein the or each
slot in the statlonary portion of the scroll machine
is disposed in said frame such that the longltudlnal
20 axis of the or each slot in the supporting frame is
sﬁbstantially perpendicﬁlar to the longitudinal axis

of the or each slot in the orbiting scroll plate.
3. A scroll machine according to claim 1 or 2
further comprising driving means extending through the

[
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2. A scrol |l machine according to claim1, further conprising a supporting
frame, and wherein the or each slot in the stationary portion of the scroll
is disposed in said frane such that the |ongitudinal 20
the or each slot in the supporting franme is substantially perpendiculangfb
3.

machi ne

the longitudinal axis of the or each slot in the orbiting scrol

A scroll

machi ne according to claiml1l or 2 further conprising driving neans

axi s oft.

| plate.

ext endi ng t hrough the center of sgjd annular nenber to connect to said
orbiting scroll plate for driving safjd scroll plate in orbital

A scroll

machi ne according to any one of the 5 precedi ng cl ai ns, wherein

noti on.

the annulay, seabeis | S, sabskANT 2k | harlRar tanddhee 68URIS Ngadevi ce is

provi ded wt

4.

two tabs for sliding engagenment with respective slots in the

or bi ti ng cxyi¥ing s 1ang lave tras drdivisly dald ergadaneliats tim respecti ve

slots in 10

annul ar

10

15

20

menber al ong a common axial |ine and are bent

4, A scroll machine according to any one of the

preceding claims, wherein the annular member is

substantially planar and the coupling device is

provided with two tabs_for sliding engagement with
respective slots in the orbiting scroll plate and two
tabs for sliding engagement with respective slots in

the said stationary portion.

5. A scroll machine according to claim 4, wherein
two of the said four tabs extend outwardly from the
annular member along a common axial line and are bent

out of planar alignment with the annular member.

6. A scroll machine according to claim 5, wherein
the other two tabs extend outwardly from the annular

member along a common axial line
7. A scroll machine according to claim 5, wherein
the other two tabs extend inwardly from the annular

member along a common axial line.

8. A scroll machine according to claim 6 or 7,

I

the said stationary portion. 5. A scroll machi ne according
to cl ai mgkbiwar eigtilos of the said four tabs extend outwardly fromthe

%



“out of pl anar alignment with the annular nenber 15 6. A scroll machine
according to claim5, wherein the other two tabs extend outwardly fromthe

.annukar menber along a common axial line 7. A scroll machine according to
clai™b, wherein the other two tabs extend inwardly fromthe annular 20
menber al ong a common axial |ine. 8. A scroll machine according to claim
6 or 7, * C L M S *  wherein the said other two tabs are
bent out of planar alignnment:-with the annular ring in a direction opposite
that of the first two tabs. 9. A scrol | wéchine according to any one of

clains 4 5 to 8, wherein the annular nenber is substantially oval with

. two tabs paraldherdin ttise | smigerothers tofo ttabwate ehit wmtt alfs glarald el to
the shorter axis of the oval, and wherein said two tabs that are parall el
to the | onger akigrarenthorith ithé eagtiul han rhogt wont @bsdibectgamal lel to

the shorter axis and S|Id|ﬂ%ﬁé engage the slots in the orbiting scrol
pl ate, while sePRP$ifke t &Rt (it ity divo stakl ngl y engage the slots in
the stationary portion of the scroII machi ne.

9. A scroll machine according to any one of claims 4

5 to 8, wherein the annular member is substantially oval
with two tabs parallel to the longer éxis of the oval

and two tabs parallel to the shorter axis of the oval,

and wherein said two tabs that aré parallel to the
longer axis are shorter in length than the two tabs

10 parallel to the shorter axis and slidingly engage the
slots in the orbiting scroll plate, while said two
tabs that are longer, slidingly engage the slots in

the stationary portion of the scroll machine.

10. A scroll machine according to claim 1, wherein
15 the annular member is disposed between the scroll
plates and around the involﬁte wrap elements, with at
least one tab slidingly engaging a slot disposed in
one scroll piate and at least one tab slidingly

engaging a slot in the other scroll plate.

20 11. A scroll machine accordihg to any one of the
preceding claims, wherein the anti-rotation coupling

device is blanked from sheet metal.

R ——
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10. A scroll machine according to cléin1i,,mherein 15 the annul ar nmenber
i s disposed between the scroll plates and around the involute wap :
el ements, with at |east one tab slidingly engaging a slot disposed in org-
scroll plate and at | east one tab slidingly engaging a slot in the othé#s
scroll plate. 20 11. A scroll machine according to any one of the
preceding clainms, wherein the anti-rotation coupling device is blanked from
sheet netal . * C L M S *{/ 12. A scroll machine having an
anti-rotation coupling and substantially as described herein with reference
to Figureg,l hOsdrodl hachiger Bav4ngndnSantitPetace8PasypNIngdr awi ngs.

and substantially as described_herein with reference

to Figures 1 to 3, or to Figures 4 and 5 of the

accompanying drawiﬁgs.
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