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BACKGROUND OF THE INVENTION

[0002] Revolving vane compressors have a rotor, one or more vanes extending from
the rotor and inserted in corresponding radial channels in the rotor. The rotor is
mounted offset in a larger housing which can be circular or have a more complex
shape. As the rotor turns, blades slide along slots keeping contact with the outer wall
of the housing. Thus, rotation of the rotor decreases available volume within the

housing, thereby compressing fluid in the housing.

[0003] Generally, as an amount of fluid introduced to the compressor increases, the
capacity of the compressor also increases. Therefore it would be desirable to
provide a revolving vane compressor which can induce an increaséd mass flow rate.
Further, it would be desirable to reduce pressure loss through the compressor
suction and discharge ports, as this will also help increase overall compressor

efficiency.

SUMMARY OF THE INVENTION




1/ 0004] In accordance with a first aspect, a revol ving vane
conpressor conprises a 2cylinder rotatable about an axis of rotation,
a vane rotatable with the cylinder, a rotor 3is operatively connected

he é&g@such t hat ro.% ati.or} of the ¢ Iinder causes rotation 4of
t he It ot BPOFLR AECo Il & SRt ARG @ &) PIVINELYaRs GRPRSISSS SBIMETiAFs 12
the cylinder by the 5drive shaft, conprising at |east one fluid inlet
posit i éiydades ogatabler aaut an gxispbniatioma Gine Kadalishia with dhel cxlingder eal retor
receive a conpressible fluid. Rotation of the cylinder 7urges the
confr ess bpemtively cbrinectadio thkee/aneusudhi thaetotativth ofnthe dyiind erorgusessotatio8
chanber through the rotor. 9 10[0005] Fromthe foregoing disclosure
and4t hefhigd k&t R0dINY Snatetad £ frofiesdmdey baﬂe%tétéb%rwmﬁl%é?é@%'efﬁ?ttﬁe

it will be apparent to those skilled in the art that the presen

12i gvent.d ()Y el . 4
oy eoe RS Ko PR ERMRB oS ched Ara AP fbund the
pot ent i t he i nvent,i o ffords for providing 14 vol vi,ng vane
Confr o SEHP Shfin a1 AreRBatiodRrPLpeh RmP AT Hl' RelefiR of tineyiTger
advant ages of various _enbodi ments will be better understood in view
of ¥he UWigeathecepmpigssile fuiddhrghahihedtid ilehandinta FERFERPISSSOR PTI ON
OF THE DRAWNGS 19 20 [0006] Fig. 1 is an isonetric view of a

r evdl vichgmremdhroogprthg seori n accordance with 21 one enbodi ment. 22
23[0007] Fig. 2 is an exploded isonetric view of a revolving vane
conpressor in 24 accordance with the enbodi nent of Fig. 1.

10 [000%5] From the foregoing disclosure and the following more detailed description of
11 various embodiments it will be apparent to those skilled in the art that the present

12 invention provides a significant advance in the technology of compressors.

13 Particularly significant in this regard is the potential the invention affords for providing
14  arevolving vane compressor with increased efficiency. Additional features and

15 advantages of various embodiments will be better understood in view of the detailed
16  description provided below.

17

18 BRIEF DESCRIPTION OF THE DRAWINGS

19

20 [0006]Fig. 1 is an isometric view of a revolving vane compressor in accordance with
21  one embodiment.

22

23 [0007]Fig. 2 is an exploded isometric view of a revolving vane compressor in

24 accordance with the embodiment of Fig. 1.

25



25 1[0008] Fig. 3 is a cross section view showing a flow of fluid
t hrough the conpressor. 2 3[0009] Figs. 4-7 show cross section views
taken along line 4-4 in Fig. 3 (through the 4 vane) show ng positions

of ar i.th respect to the, vane during rotation of the rotor

5wi th ﬁé@@@\é—“ﬂg{%ls&a ELASSRESHON giew §09|NoFR ﬁew (ﬁ?e%’i@t@%%t Sepapepsor.
isonmetric views of a front cylinder cover. 8 9[0011] Fig. 10 is an

i soPated isonetric view of an alternate enbodi ment of the front

10cyl i nder cover. 11 12[0012] Fig. 11 is an isolated isonetric view

of a r ¢oe09] Filmw-fghaw drossl stetioreliepattbkamalohddingi $dhiaflg I ghmugh the
assenbly channel. 14 15[0013] Fig. 12 is an isolated isonetric view

of g he \@heySREWR st rRSSFTRItYr wRRTéspEct Yo e Gafle WY rtBRYA BEtHR rotor
di scharge casing and a discharge plate. 17 18[0014] Fig. 13 shows

und r[séiﬂ%ﬁégﬁgg@t) %g}f\@[@ieﬁ(:har ge casing showi ng reinforcenment 19ribs.

20 21 are views of another enbodi nent of a
di sgharge val ve assenbly. 22 23[0016] Fig. 16 is a side view of the
interior of the main housing, showing an oil sunp

7 [0010] Figs. 8 and 9 are isolated isometric views of a front cylinder cover.

8

9 [0011] Fig. 10 is an isolated isometric view of an alternate embodiment of the front
10 cylinder cover.
11
12 [0012] Fig. 11 is an isolated isometric view of a rotor, showing a fluid travel path and
13 adischarge valve assembly channel.
14
15 [0013] Fig. 12 is an isolated isometric view of the discharge valve assembly, partially
16 cut away, showing a discharge casing and a discharge plate.
17
18  [0014] Fig. 13 shows underside view of the discharge casing showing reinforcement
19  ribs.
20
21 [0015] Figs. 14-15 are views of another embodiment of a discharge valve assembly.
22
23 [0016] Fig. 16 is a side view of the interior of the main housing, showing an oil sump
24  adapted to receive part of a rear plate.

25



24 adapted to receive part of a rear plate. 25 1[0017] Figs. 17 and
18 are front and back isolated isonetric views of the rear plate. 2
3[0018] It should be understood that the appended draw ngs are not

nec Ssal ] .0 4 presenting . a sQ t sinmplified

r ep %bﬁ]u '%9&3 ?sf% i1§ee @5‘% 8@%0? isqmedis vieya ahdhe gear plate.
principles of the invention. The speC|f|c design features of the
revdl vi ng 6vane conpressor as disclosed here, including, for exanple,
t he specific dinensions 7of the rotor will be determ ned in part by

t he3 paif00t&jl lashault drdatticppbudhsi the sppendsd dawingsraramothecEssdrity to
features of the illustrated enbodi nents have been enl arged or

9di gt orsafd, rp?és%tﬁt%g a Qorﬁbﬂﬁéﬁshﬂﬂﬁ@ﬁﬁeﬁfé%éh%mﬁ' cﬁ%nﬁﬂg%ahﬂétdlllﬁﬁratwé
particular, thin 10features may be thickened, for exanple,

cl agi t%f%e bhsid irn?; Ié’é1 ftﬁ%llnv%tfcfnteg?\ te?:lfljcéu(%sr a(fiﬂéa?l.'?rle?%q tﬁé’fé\gil\%ggn

unl ess otherw's 1on 1l Tustra
the_drawi n s 13 14DETAI L QESCR PTI CERTAI N ENMBCDI I¥E [
16[ B019FNFCARRTESHY FpiiSFlened f6Te HB%‘H  frégemplenbegnec 'E"‘%”é'ontso
t hose who have 17 know edge or experi ence in this area of technol ogy,

t haf m@hjhesdar wikbeidstiegmineslinrnast by the padicples ditended applisationaand vseg

vane conpressor disclosed here. The 19 follow ng detail ed di scussion
of §ar ieowBoaineat.n@edainefeatures cathe HlobiaicdeThboditridnt2fave bsen antargbé or
general principles of the invention with reference to a revol ving

vang 2Loneessiativett dileretd REIpYievita okdhratidemsthhdibgain ?ﬁl@lﬁdiatl‘,i ier .

O her enbodi nents 22sui table for other applications vm |1 be apparent

t 01§ hoseatdldd m&y Hethidkenal ! o le¥Empid!8or clarity of illustration. All references to
11  direction and position, unless otherwise indicated, refer to the orientation illustrated
12 in the drawings.

13

14 DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS

15

16 [0019] It will be apparent to those skilled in the art, that is, to those who have

17  knowledge or experience in this area of technology, that many uses and design
18 variations are possible for the revolving vane compressor disclosed here. The

19 following detailed discussion of various aiternate features and embodiments will
20  illustrate the general principles of the invention with reference to a revolving vane
21 compressor suitable for use in an automotive air conditioner. Other embodiments
22 suitable for other applications will be apparent to those skilled in the art given the
23 benefit of this disclosure.

24



23benefit of this disclosure. 24 1[0020] Turning now to the
drawi ngs, Fig. 1 shows an isonmetric view of a revolving 2 vane
conpressor 17. A drive shaft 20 is connect ed to a clutch assenbly

(no V\/nlch r teg the d aft 20. A 0u3|n rises a
i b ha0UPT e B draniRes. i SHaNA gPamo st B e Bb T Ao
fasteners 18. Conpressible fluid is |ntroduced 5into the conpressor
17 at S@beieampressonty.oft drive shadhe0 ifotrnnegtedia 2 cluiefeassemalyi(sot shown)
6conpressed, the fluid exits at discharge port 41. Fig. 2 shows an
expBodexhicls ontetes thedriviesshalf 2Gn Adrdusiigreormpased henaiomoussrp40 cdheected
fluid suction port 32 may be capped 8with a suction filter 31. Drive

shafit 28 ficht @Basiali3ehy oA BR edredasienard 1@NToppressiBle MA@ ¥Ehtredussgh
that the pair rot ate toget her about an axis of rotation. Front cover

s ha% " He tHE% gﬂﬂ Mé"ﬂﬁg’ ofthe ﬁgnﬂifmelﬁbedﬁ@%rt the| 'ié’ e

t beari erm ative rot I on a sea

o N s AL £, Sk

the _front c¥l i nder cover 50. The thrust vvash_er 11_0 heI s absorb a net
axi 4l g et angnRedigenkel the samariesgor.t bhafldid sictiop Yrige gapped
during operation resulting from 15t he pressure differentlal of t he

fl uBd adtoa suctien tkerpdtsBdve shaft 20]i6 @petativehotamedted to pdroint cyliveker
within the cylinder 60. A vane 25 connects the rotor 1880 and

cyl pndeoveP50 eaeh et the pairsoR0s tddetnedabsuteanaxis e nstatio®2 Frahttdoger 30
cylinder 60 19 and rotor vane channel 82 in the rotor 80. Front

cy IlO nd(?écéi(?é!@fhé@n@&@ ?@r)] géré%dgfctg@m Mtﬁ%etﬂn\féo?]@éﬁjbé%gzw Wthh

cy I nder cover 70 to receives the rotor 2180 and

Lo b7 BB et kbRt S65lng Pl b B B ER B SRl

60 d
15‘ " i'&rl la shgfl sezﬂ 4. A thrust washer 110 is positioned between the front housing 30

13 and the front cylinder cover 50. The thrust washer 110 helps absorb a net axial force
14  biasing the cylinder 60 toward the front housing 30 during operation resulting from
15 the pressure differential of the fluid across the compressor.

16

17  [0021] A rotor 80 is positioned within the cylinder 60. A vane 25 connects the rotor
18 80 and cylinder 60 together and is positioned in vane channel 62 in the cylinder 60
19  and rotor vane channel 82 in the rotor 80. Front cylinder cover 50 cooperates with
20  the cylinder 60 and rear cylinder cover 70 to define a space which receives the rotor
21 80 and the vane 25. Front cylinder cover 50 also defines a recess 54 adapted to

22  receive front bearing 55. The front cylinder cover 50, cylinder 60 and rear cylinder
23  cover 70 are connected by a plurality of fasteners or bolis 19 through bolt channels
24 64 and all rotate together. Front bearing 55 is positioned between the front cylinder

25 cover 50 and the rotor 80, defines a fluid path channel 56, and has a front cylinder



23cover 70 are connected by a plurality of fasteners or bolts 19
t hrough bolt channels 2464 and all rotate together. Front bearing 55
I s positioned between the front cylinder 25cover 50 and the rotor 80,

defines a fluid h channel 56, and has front_ cylinder |cover
Dot noer hAIRS B SEADT RESHRS Bikc Ao DeAIINgG s WHIgh BrshoroeHin

here 2 formed as a unitary extension of a rear plate 90, has bearings
whi 2h dagaee asigeurditary extegBian obareanplaier, s@sdreariigsovhicly angsge the
cylinder cover 70. A discharge 4 valve assenbly 100 conprising, for

exagpl aotor 80 stahutiey BomaBe andatst gndfeauedr ayhsiaradmeg 0V A diechbmice
104, is optionally positioned in a discharge valve assenbly 6 channel

84 for nRfld Hsddibly A0O" cRfpridifg, SBH ek SH Bl b%sé%?a}ggﬁrél\féecd%ﬁﬁb’ ﬁ@?‘én% ﬁh

is 7 used to reduce abrasive Wear of discharge Valve casing 102 e
sliding; r : : | r.. GOV 0]

Sepdr at Shagg AREP FEN B 1€ BB SR n Bl s semmpy
plate 90. Th ar ate 90 | so r ovi wth ribs 9 Q. .
Chitn cDaperGadiind ifhBe o BllodT med Tas® g DkMauberpronagdptnich is
provided with an llundercut, as shown in Fig. 11. 12 13[0022] Al so
shown iuseritg reguce abissiveyweadelrdisevarge yolvarghsing i 02 whenddidinger the 0
have 14 bal anci ng hol es 59, and the cylinder has hol es 69. These

hol 8s S@rfand of therear Cyhodgrt aler GOr dareniV separlation iplafe @3 mai®e affixdabtoor
rotational balance of the cylinder and 16rotor during operation. 17

18[ 9023 bsftivtied dritheeanplite 86. TeelireaR piit€ 90MhaE Bidol heiprdvidePwith vibd 94
passageways in the 19rotor 80. In response to rotation of the drive

haft . i 3 ' .
oy B0 it oGR8 R hO R TUEgd. 3 AL (AR bfseg winan
21pmin hgusi n The [:%t-qr,l_80 rotates about a rotor axis offset

an Q[@tgﬁé ghown in
12
13 [0022] Also shown in Fig. 2, front cylinder cover 50 and rear cylinder cover 70 have
14  balancing holes 59, and the cylinder has holes 69. These holes 59 and 69 are
15 adapted to receive balancing pins 106 to help rotational balance of the cylinder and
16  rotor during operation.
17
18 [0023] Fig. 3 shows a cross section view which illustrates fluid passageways in the
19 rotor 80. In response to rotation of the drive shaft 20, the front cylinder cover 50,
20  cylinder 60 and rear cylinder cover 70 rotate with respect to the front housing 30 and
21 main housing 40. The rotor 80 rotates about a rotor axis offset from an axis of
22  rotation of the cylinder 80. As shown in Fig. 3, the cylinder's axis of rotation is
23 generally coaxial with shaft 20, while the rotors axis of rotation is offset. Bearing

24 assemblies 55 and 91 maintain this offset. The fluid travel path of the compressible

25  fluid is shown in part by the large arrows from suction port 32 to inlet channel 36 to



22rotation of the cylinder 80. As shown in Fig. 3, the cylinder's
axis of rotation is 23generally coaxial with shaft 20, while the
rotors axis of rotation is offset. Bearing 24assenblies 55 and 91
maintaipn.this offset. The fluid travel path of the conpressiple

51 u; AUSCRRARI B 15 4¢ B)! SYHBORE RYEr A (o Ao ShRTIe)onarHS 140% 80
Inlet channel 36 to 1fluid channels 52 in the front cylinder cover
50 2o fangi kbysinthcepperats tosdefineha coapoesson ghamben 66<shewve dopigsade )t o
define a conpression chanber 65 (shown in Figs. 4-7). 3Fromthe fluid

pat B clromethe fidig patrucltaroentthediesd tentimiesttoeleeb8ike 81, then t@irlet et 4
passageway 83 to conpression chanber 65, where the fluid is

compr egRdadeh P83 Cotipressieh chimbey B5NAREre HY Mudls EHRprbsseial fifhg

val ve plate assenbly channel 84 to 6 ouflet passageway Sg to outl ef
bore 8 : S ' i 7 [
channarogIoRG Wb AndEarFETH FRoREehardb daRl pidts'arsiif Refth pae
finally through disc e port 41 Each of these openings, an .
chafnelPetEh S ERae R faRidtbasd B6- drommbere.dna CORErsohing sxis
flow path of the conpressible fluid is 10serpentine though the rotor.
Fi g7 3thiostghgaanshamiel §21fogapd infeasbesring & 19w expsndedwba@nnei 96 and
fluid flow path. Sone oil m st may be present in the conpressed

fl u8d. finhky thirbugl? diseharge pom 40l HachO& thaye bpepingistanuhathnelecadjerates
per pendi cul ar to the expanded 13channel 95, as shown in Fig. 3. Wen

t heg conbdafihé partasf thé gurl ravel phatinThd AloRArah @F 398l chmprék dilagiarsist he
oil separation plate 93, advantageously there wll be 15sone

| mph “g%EFngtmfe tﬁ@ﬁ%ﬁ?me oSt F‘%Q[ S%‘Fsca'ﬁ#?vzg 681'1 égﬁ'ar%'tiaﬁ Eﬂatgr@)% &éitionetdo

tends to 1baccunulate at the ate refrigerant contl nues

rofti bt di AaamBhEedh, S4Mf o Sk ERERR B niBp sompreperd fig. The oil

operation, the drive shaft 20 rotates the cylinder 60 about the axis
of 120r §ERRIESRN 1B MY heopesitioradigereraty perrersisidaniodhefxpanggdl s of

rotation which is offset
13 c¢hannel 95, as shown in Fig. 3. When the combination of the oil mist and

14  compressed fluid reaches the oil separation plate 93, advantageously there will be
15 some impingement of the oil mist on the oil separation plate. The oil tends to

16  accumulate at the plate while the refrigerant continues to the discharge port 41. This
17  helps separate the refrigerant/compressed fluid from the oil.

18

19  [0024] During operation, the drive shaft 20 rotates the cylinder 60 about the axis of
20  rotation, while the rotor rotates about a separate rotor axis of rotation which is offset
21 from the axis of rotation. The rotor is offset with respect to the cylinder. This relative
22 movement is shown in Figs. 4-7 illustrate this rotation of the rotor 80, showing

23 relative change of position of the vane 25 within the vane channel 82 aﬁd with

24 respect to the rotor 80 during rotation of the rotor 80. Vane 25 can have a larger

25 end which is operatively received in vane channel 62 such thai the vane 25 rotates



21fromthe axis of rotation. The rotor is offset with respect to the
cylinder. This relative 22novenent is shown in Figs. 4-7 illustrate
this rotation of the rotor 80, show ng 23rel ative change of position

of the vang 25 within the vapge channel 82 and with, 24 respect to

o 3t iR UG ke shouh i ShE Rousg e Al Wbl teVANS chaimgs B3
25 end which is operatively received in vane channel 62 such that the
vané 2dorgstiickeseparafiom bthallow formsmime relativhmayemens oé e vane dbwddd and
fits within the vane channel 62 2 to restrict separation but allow

f or 3somespedtdsd ithe hoosiegétt. of the vane 25 with 3respect to the

housi ng 60. 4 5 [0025] During the operation, a conpression chanber
forged between the cylinder 6 and the rotor (as well as expanded
channel 95 of rear plate 90 and portions of the 7 fluid path

dowgst n | ' ' yt '
Boonpr (0T Pteur e BHRrEAH, e ARSI barhber ffmet derfeBh H LyirERs
the i nl et, channel, 36 to a front housj hanber tain fluid a
| owdr " ro6 PR aE el dethandBRomeTebor of B et b a Poaions gidhe
is a net axial force biasing the cylinder 60 towards the 11front

hou€i nglugbpafhrﬁ%mst%ﬂef the epraRERfsIQMmeiamier) is e with @ pressunizased
between 12 the front cylinder cover 50 and the front housing 30 and
hel Bs tcommrapsihlediuid f Fiuid Pattcbpsixéarh frama thenmptom snakeding dbe et chanmes 36
seal i ng between portions of the fluid path. 14 15[0026] In accordance

wi th athiagront hademey clgeober dadbinrfiuid bha Idwentresyliiel dDue ¢ Wes rdeliiting
16shown in isolated isonetric views of Figs. 8 and 9, acts as a

supgrc ' agq i £ i f
oo CPR ke HTABRIANILAS | Inchisat o kil iustoh ol e

RN i et LR R S e G
t h?z dr it}Yeefr%Rfa&]in%g'r cover 50 and the front housing 30 and helps to compensate for
13 such axial loading, as well as continuous sealing between portions of the fluid path.
14
15 [0026] [n accordance with a highly advantageous feature, the front cylinder cover 50,
16  shown in isolated isometric views of Figs. 8 and 9, acts as a supercharger,
17  increasing the pressure of the fluid as it is delivered to the rotor 80. Drive shaft 20 is
18  operatively connected to the front cylinder cover 50 so that they rotate together. At
19 least one fluid channel 52 is positioned circumferentially around the drive shaft 20.
20  Compressible fluid/refrigerant flows from the inlet channel 36 to each fluid inlet 120
21  of the front cylinder cover. As shown in the embodiment of the front cylinder cover
22 50 of Fig. 8, the fluid inlets each connect to a passageway 130, and an exit 140 from

23 the passageway 130. Optionally each fluid inlet 120 may be provided with a

24 corresponding ramped surface 53. Since during operation the front cylinder cover 50



20Conpressible fluid/refrigerant flows fromthe inlet channel 36 to
each fluid inlet 120 21of the front cylinder cover. As shown in the
enbodi nent of the front cylinder cover 2250 of Fig. 8, the fluid

inlets each cponnect to,a passageway 130, and an exit 140 from 23 the
paséagéa%}e%ége 'rﬁﬁ{% b AT)PedeRTAcen actian alan i meEheRisH AAvaBtRAGOUSlY
a 24 correspondi ng ranped surface 53. Since during operation the
frodt dysreagieg tbevale gluid flowdbesightthe fiuid ehannel $2randiatp the fodere’0.act

as a fan-1ike nechani sm advantageously 2increasing the rate of fluid
flow through the fluid channel 52 and into the rotor 80. 3 4 [0027]
In the enbodi ment of Figs. 8-9 there are four fluid channels 52 and

theq5 enosANEehd dMboRlirh Bt @ﬁﬁﬁ@%@ﬁﬁeﬂé&éf@ugﬁ@i@&iénﬁe&% rsngiéﬁéﬂAgr

to the axis of 6rotation of the drive shaft 20 and cyl I nde

best s i-n_. Gig. fr i I r k| or
operi g EEnGa 24 ths PRSRAedHRY 1367 el Bl L TR anp S
bearin has.,a fluid 56, which is in fluid cq nication with
©hebexio@lgn s thh etk SRR 2D snek Svinger B3, Abhest sehin B < tont Celader
fromthe exits 140 of the fluid 10channels into the fluid path 56

i ns¥ de coMer $0 grfingeareegsser, orgting Pdradaniedta eceive thetfemt besoing five
exits 140 can be generally parallel to the axis of rotation, as best
sho8n iTinelfBidea®ing1Bd lids pOIRBpathi 56 wlichhiews floklestinmgsinichtiontwitrhthe exits
cooperate with the bolt channels 64 on the 15cylinder 60.

Cor g es gandifrechFRIM B82n5e] S22 SOmMBraiE ORI AdVes freaT theyd:tifRdRI0 60Yeffluid
and 16 cooperate with bolt channels and openings on the front

Co40 LSS b TR ISR b B T M S e e
EI R T N Sy TR LN g —
holgs R
13
14 [0028] Fig. 8 shows openings 111 which cooperate with the bolt channels 64 on the
15  cylinder 60. Corresponding openings are also present on the rear cylinder cover and
16  cooperate with bolt channels and openings on the front cylinder cover to receive
17 corresponding bolts 19. The bolts 19 connect the cylinder covers 50, 70 and the
18 cylinder 60 together. In accordance with a highly advantageous feature, to counter
19 imbalance in the cylinder due to the presence of vane 25, balancing holes 59 are
20  provided on the front cylinder cover 50 and rear cylinder cover 70 which cooperate
21 with holes 69 to allow the insertion of one or more balancing pins 106. The balancing
22 holes (and therefore the balancing pins 106) are positioned on a side of a

23  circumference of the cylinder which is generally opposite of the vane 25. By

24 inserting suitable weight of balancing pins 106, the inherent imbalance during



20 provided on the front cylinder cover 50 and rear cylinder cover 70
whi ch cooperate 21with holes 69 to allow the insertion of one or nore
bal anci ng pins 106. The bal anci ng 22hol es (and therefore the

bal anci ng .pi ns 106 re positioned on side of a 23circunference of
thelcywp%a@ﬂqm ?’Q@C& n @bsyr%ﬁm Qveralhaffseliarces gegerated during
24inserting suitable weight of bal ancing pins 106, the inherent
i nbal arlbe relation@f the eylmdeon can be reduced, thereby reducing the
overall offset forces generated during 2the rotation of the cylinder.
3 43[0029] Fig. 10 shows an alternate enbodi nent of a front cover
150. Whereas in the 5 enbodi ment of Figs. 8-9 the entrances of each
flukd §hERI¢q S PSRORDEACIRIHAL dfbdAMARYY & Rint c8Va 180! WindibSs in the
ment the entrances of 7 the

cylinder and drive shaft, 1n this enbodi S

flukd e I t I£S : ' .

cor Pes SRR aE RGP e st Ralh R bodrBie el Brwsncisuter e
each inlet and dire th | uid, towards, 9 the rqtof.. Ip response tq
ot 8t i ahe oiR i ddhe e End S Shath n bl eaacplingnd e eREEES P!
pressure of the conpressible fluid delivered to the rotor 80. 11

12[ B0o3dhe Ruig. chennelfols? arfepaiietiontBataxis obrotafiasy. @orresponding ramped
enbodi nent, the rotor is 1l3considered to be shaftless, to contrast it
w t 8 ceovienes d63Iguide threscampiiestilde fluidtintedeanah ibiet gnafdisece feefhuid igwhrdsm
each end of the rotor. Advantageously, the shafts are 15replaced with

an onl ghe PStHE ﬁrﬂreépdngélt@kdtbmn,bﬁé PaPPed WikBbes behad FAanRifertivaguces
l6overall weight of the conpressor, as well as material costs of the

I
010 LsipbtsedicH oAb SR By, o sho

Infet bore adapte earing , and out | et
bﬁiﬁ I s adapted to receive rear bearing 91 (which, in the 19
e diment shown in the Figs., is a unitary extension of the rear

pl ate 903. These . . . .
12 [0030] Fig. 11 shows one embodiment of a rotor 80. In this embodiment, the rotor is

13 considered to be shaftless, to contrast it with conventional rotors with two protruding
14  shafts extending from each end of the rotor. Advantageously, the shafts are

15 replaced with an inlet bore 81 and an outlet bore 86, which significantly reduces

16 overall weight of the compressor, as well as material costs of the rotor. Inlet bore 81
17  and outlet bore 86 may be coaxial, as shown. Inlet bore 81 is adapted to receive

18  front bearing 55, and outlet bore is adapted to receive rear bearing 31 (which, in the
19 embodiment shown in the Figs., is a unitary extension of the rear plate 90). These
20 bearings 55, 91 operatively engage the rotor 80 such that the rotor 80 is rotatable

21  with respect to both bearings. Since material in the rotor is not symmetrical about

22 the rotor axis of rotation, holes 105, 108 may be added to shift a center of mass back
23 to the rotor axis of rotation. Optionally, rotor balancing holes 105, 108 may have

24 openings with a diameter larger at both ends than in a diameter of the middle, akin to

25 afunnel shape. This can help reduce oil accumulation in the rotor balancing holes

10



20bearings 55, 91 operatively engage the rotor 80 such that the rotor
80 is rotatable 21with respect to both bearings. Since material in
the rotor is not symretrical about 22 the rotor axis of rotation,

hol es 105, 1 my be a shift a center of mass back 23to the

rotér amlosa ?p%@gp,tgﬁre ‘?'Bﬁ'éﬁ'l‘ﬂ?'n retediPnahbalAnrm gt s dordging og

may have 24 openings with a dianeter |arger at both ends than in a

di aget @pesatiarheArthiidiob, hal&i1@7tfor Qibairdulatic mslyaaleo behpirevided, &% Eshown.
reduce oil accunulation in the rotor bal ancing holes 105 and 108 and
t hegeby hel p maintain rotational balance of the rotor during
2operation. A through hole 107 for oil circulation nmay also be

pr oyi d?@@Sﬂ%éﬂE%sﬁe ﬂbmg%}re%ﬁ’ﬂ'r&%%félt Eof‘é 8"1 ‘E\wﬂoﬁgﬁ'lﬁlg%%dcd’e%y 83

inlet bore 81 through inlet passageway he Conpressi o

Cortr 4B CW‘%&‘% Engmﬁgf‘ﬁg’r@@%‘é% “%é 9@%@ %%@fe%at%@%@ Aad gre

pressure, 7differe aI the fluid is ked .into the

Dot 046106 S04 BIRECEROVE i 5B O RTHRGIIEY AS BiTE 1& AbTRERTS
mhlch recei ves the vane 25. As noted above, the rotor 9 80 and
cyl 7 ndétiffegential theefluid dsitypicailsisackedinte the compagssien chapheabad The rator
of fset 10mai ntained by the front bearing 55 and rear bearing 91. 11
12 BOOBR)] défimesraovame BRamhed @20ehichesceives Hoheage 25 alAsengibdtaboas sibehioyor
channel 84. 13Conpressed fluid enters this channel and is routed to

out bet goagpeaiRier 89 rafifle kbolif SEPArARY SxdLofretatRIn, BBp&r=886d b Rinsaffddie

outl et passageway 85 operati veI y connects 15 the conpressi on chanber

igé%ﬁpr oy B Fon PR g i or o 1 1o the outl e

r[li 86. Optionally 17 the vane channel 82 may be positioned
i reuntf erenti aIIy between the inlet 18 passageway 83 and outl et

passage g/ shown in Fig. 11. That is, along the
[0032] The rotor 80 also defines a discharge valve plate assembly channel 84.

13 Compressed fluid enters this channel and is routed to outlet passageway 85 and
14 from there to outlet bore 86. Thus, the outlet passageway 85 operatively connects
15  the compression chamber 65 to the outlet bore. Rotation of the cylinder urges the
16 compressible fluid to flow through the inlet bore 81 to the outlet bore 86. Optionally
17 the vane channel 82 may be poesitioned circumferentially between the inlet

18 passageway 83 and outlet passageway 85, as shown in Fig. 11. That is, along the
19  circumference of the bore, the vane channel is positioned between the inlet

20 passageway 83 and outlet passageway 85.

21

22 [0033] Figs. 12 and 13 show one embodiment where a discharge valve assembly
23 100 is used and positioned within the channel 84. The discharge valve assembly
24 100 acts as a check valve, helping to reduce pressure losses. The discharge valve

25 assembly 100 is moveable from a closed position restricting flow of the compressible

11



19circunference of the bore, the vane channel is positioned between
the inlet 20 passageway 83 and outl et passageway 85. 21 22 [0033]
Figs. 12 and 13 show one enbodinent where a di scharge val ve assenbly
23100 is . used and positio ed in the channel 84. The di scharge _.
val Ve Ji&‘gﬁﬁ%ﬁ CREE a'&%e : ERMPERSHION RRAPPAEDS JoratRReN 803'“0”
pressure | osses. The di scharge val ve 25assenbly 100 is noveable from
a cRosewhiph silows flomest the compuyessible fbfid fiem Hengereprassian chigrmberdbdtccthe

fromthe rear channel to the conpression chanber 65, to an open
posBt i apalchdmr). dhealiscHdrgavvalvetdssentipn 06 shhlcanfprised fdrevanifle, a
conpressi on chanber 65 to the 3rear channel. The di scharge val ve

as s gnbldiscHAp @@ﬁw&cuagmgsmz BAg aed@émérge v@l\fé ML G4 IFhudake Sakd T
102 and a di scharge val've plate 104 he valve plate 104 5floats In

R PSR S hIESLA Rl RaSel TR B RET 1O, O

7[ 0 or ma perati on e

weward allowing 8 fluid fl ow between the casing 102 and the plate

1047 Ribs may be provided to help 9hold the plate 104 within the
casing while allowing fluid flow. If there is a 10backpressure, the
pl afe 10834]1Durracrermaeesation itvid dawdbe platent Q4is waed dgwreard allowing
lleffectively blocking fluid fl ow back into the conpression chanber
65. 8 Furflurteflow thiséwdén thes chsing d 02 alndethagsateb! 04. 1IRDsshaywbeiprotvided to help
drawi ngs advant ageousl y takes 13advantage of the centrifugal force

gengr ateid the! plat: PO athirPthe BRI WAl alleRtgd Héws aptHardis dhi s
desi gn advantageously elimnates the need for a separate conponent

oLV ARSI DO o byl St e,
f nds gﬁgtl\beﬂ !#é;ﬁ](ﬁ]g(s:@tﬁ'g?@gv 2(8(3:15 ' qu)d'ﬁgrre\ég%ntc amel:(>juc dlg& her %he
12 discharge valve assembly 100 shown in the drawings advantageously takes
13  advantage of the centrifugal force generated during operation, helping to enhance
14 sealing. This design advantageously eliminates the need for a separate component
15 such as a spring to help seal the plate 104 against the casing 102. The discharge
16  valve plate 104 of Fig. 12 has a protrusion which extends up into the casing 102
17  which serves to reduce dead volume at the end of the discharge process, and
18  thereby ensure most of the intake fluid will be discharged. A top of the casing 102
19  may be shaped to further help reduce dead volume. Reducing dead volume
20 advantageously reduces power consumption and improves efficiency of the
21  compressor.
22
23 [0035] Figs. 14-15 show an alternate embodiment of the discharge valve assembly

24 200, where a discharge valve casing 202 has a plurality of openings which are

25 closed by corresponding balls 204. The balls may be inserted into an underside of

12



18t hereby ensure nost of the intake fluid will be discharged. A top
of the casing 102 19 may be shaped to further help reduce dead
vol unme. Reduci ng dead vol une 20 advant ageously reduces pomer

consunption and ficjency of the 21 conpressor,

[0035] h@@@smﬂﬁ%@@%wtawt@m b? @gé%%%n%ﬁttowe%%edm@ﬁat@lén the
val ve assenbly 24 200, where a discharge val ve casing 202 has a

pl uial |aayne)fnacm@naag@!\<mmlate 04 inte weviousemedieepbndi ng bal | s 204,
The balls nay be inserted into an underside of 1the casing 202 and
float within the casing in response to pressure differential in the 2
same manner as valve plate 104 in the previous enbodinment. 3 4 [0036]

Figg 1 | V. | ck
of tne OIS RS %g*ﬁsﬁeﬂ%ﬁéﬁg‘%‘*’%'ﬂﬁandPES@%‘“’S&‘S“?%%a%"&mﬁé

hel

el R & fodSdneriloi p8yShER das RO gﬁéﬂéﬁf\gﬁﬁgﬁb&@ﬁ Abfind'ah bi
aI| nrrent of -t vmth re 0 not her
517815 SUMRAPs gﬁp‘?%(ﬁ,‘” 082 S5 heeherat vdhsiogi o v Hecia siate thishowmdn
front side of 9 rear plate 90 has a rotor bearing 98 which _
opeY at iNi@1 18)da detiewitb @ipemens pbthesedwotpastsigith resnect keone anpthard &igs.
al so has a rear cylinder cover bearing 97 which operatively llengages

t he8r ed7-t8 Ehomtdront andrball isarabtrichaews loé they fdangdate ®D. aTitdk frpht siderof
covers 12rotate with respect to the rear plate 90. Rear channel 92 is

pard ofredMsiafd 90 Hak are®dr He"é?ﬁlfgms @ﬁfﬂhrﬁzé;rgﬂvéli/ Bhelagxd bétlém)récsa)éf 1R

and enters rear channel - I n 14accor e wth one enbodi nent

PrAT FOtoke RISy R @gé%ragga?%g%&ér oo BPLEL ) Ogg%fwmmgbgatmﬁ, oi |

separation at e own I n pos roned® i n ex
16 annel g%%ﬂgtheegr clf/ d é:rocrg%/ersiﬁ sucn%hatt ﬁﬁégrl gO 8cylm er c%lvers

Yo!
12 rotate with respect to the rear plate 90. Rear channel 92 is part of the fluid travel
13 path. Compressed fluid exits the rotor 80 and enters rear channel 92. In
14 accordance with one embodiment, prior to reaching the discharge port 41, the fluid
15  contacts the oil separation plate 93, shown in Fig. 16, positioned in expanded
16 channel 85. The fluid comprises the compressible fluid but also some oil. The oil
17 contacts the oil separation plate and tends to impinge on the oil separation plate 93
18  while the compressed fluid continues past ribs 42 to the discharge port 41. The ribs
19 42 help guide the oil to the oil sump 43. This design advantageously helps reduce
20  the amount of oil which is carried out of the compressor.
2]
22 [0037] From the foregoing disclosure and detailed description of certain
23 embodiments, it will be apparent that various modifications, additions and other

24  alternative embodiments are possible without departing from the true scope and

25  spirit of the invention. The embodiments discussed were chosen and described to

13



17contacts the oil separation plate and tends to inpinge on the oi
separation plate 93 18while the conpressed fluid continues past ribs
42 to the discharge port 41. The ribs 19 42 help guide the oil to the

oil ,su 43. .This sign. advant ageous! | ps. reduce t he anmpunt of
o | Tuniiriie e estAiaRR AR BRI s B e SRR s breREN
foregoi ng disclosure and detail ed description of certain o
23eRbodiPRliRaton {o thgrely erakie oae«iordingty sill inothe arbin wse Hig Biygntion in
additions and other 24 alternative enbodi nents are possible w thout
depar t ivagiotis @mbdaimentseand vitb vanidug nedificationsfas dre suitedrtoitba paftioalar
enbodi ments di scussed were chosen and described to 1provide the best
i 11 gst nak comterhpidted . pAllztchinesdifitatiom® dritvedidtions aind within fHeasddpeadf the
2application to thereby enable one of ordinary skill in the art to

usest h%@éﬂ%ﬂté%tbﬂn%\é@rw é‘ﬁﬁé?ﬂieﬂ"’d!‘éi&s%ﬂeﬂ‘ﬁﬁt@rp‘f@feidg%cg?rggnc& I

nodi fications as are suited to the particul ar 4use cont

suc 0 fd i vari at | . ! e.Scope.. the 5
ving o 8 Bl BRI R fedi o eI Ry et e 1
accordance 6w th the breadth to which they are fairly, legally, and
equitably entitled. [ICLAIMS 2Wat is clained is: 3 41. A revol ving
vane conpressor conprising, in conbination: 5a cylinder rotatable
about an axis of rotation; 6a vane rotatable with the cylinder; 7a
rotor is operatively connected to the vane such that rotation of the
cylinder 8causes rotation of the rotor;

14



9a drive shaft; and 10a front cylinder cover rotatable with the
cylinder by the drive shaft, conprising 1lat |east one fluid inlet
positioned circunferentially around the drive shaft, and 12adapted to
receive a conpressible fluid, mhereiﬂ [oéation of the cylinder urges
the113conpressible fluid through t dinlet and into the rotor.
14 152. The revol ving vane conpressor of claim1 wherein the at |east
one2f | Whatialckaimed iBas a passageway, an entrance to the passageway
and an exit fromthe 17 passageway. 18 19 3. The revol vi ng vane
conpressor of claim1 further conprising a ranped 20surface
corresponding to each at least one fluid inlet. 21 22 4. The revol ving

vang canpr egeRioffn ahaLAmResRirtohiifishi, 4 cbMbdtignabout a 23r ot or

axis of rotation which is offset fromthe axis of rotation of the

cyl gnder. 2% ?}i‘ﬁ%gpgﬂé‘%‘é\% YhAG a‘f?gﬁ§%‘?%}5ﬁ§ﬁm of claim1 further

conprising a I'’ng’ ng an suction port’ and a di scharge port for
{heS housi ng 3 WrgotabIeal JngYIPARE compr essor of ol aim 5 furt her
conprising a thrust washer 6 positioned between the housing and the
front cyl i n@dptards eperatively. canmectabto/ihegrangrauchdhpt edalion of thel evindar
wherein the rotor defines a vane
8 causes rotation of the rotor;
9 a drive shaft; and

10 a front cylinder cover rotatable with the cylinder by the drive shaft, comprising

11 at least one fluid inlet positioned circumferentially around the drive shaft, and

12 adapted to receive a compressible fluid, wherein rotation of the cylinder urges the

13 compressible fluid through the fluid inlet and into the rotor.

14

15 2. The revolving vane compressor of claim 1 wherein the at least one fluid inlet

16 has a passageway, an entrance to the passageway and an exit from the

17  passageway.

18

19 3. The revolving vane compressor of claim 1 further comprising a ramped

20  surface corresponding to each at least one fluid inlet.

21

22 4 The revolving vane compressor of claim 1 wherein the rotor rotates about a

23 rotor axis of rotation which is offset from the axis of rotation of the cylinder.

24

15



9 channel, the cylinder has a vane groove, and the vane is received
in both the vane 10 channel and the vane groove; and l1llbal ancing pins
are positioned on the cylinder opposite the vane groove. 12 138. The
revol vi ng vane conpressor of claim5 wherein the rotor further,

compri ses 14HIe BYPIMRY Mane cam@ressosiof claipal trber spaEising $HeHeiNEned
between the outlet bore of the 15rotor and the discharge port of the
hougi ndnavirg ar7 sudtien pen aindi angischargequorpfaedbe confpressiblem fivid, whéren the
conprising a rear cylinder 18cover, a rear bearing operatively

engagi nglinderds oettiohedavitdin thehoeding. and a rear 19cylinder cover
bearing operatively engaging the rear cylinder cover; and 20t he rear
pl aye defines a rear channel in fluid connection with the outlet bore
2land the discharge port. 22 2310. The revol ving vane conpressor of

of 3 Bar pinen VB BBl of e iR PaltBb igte BiFLRERaERer
wh [ il I is, 2 iti d h I . 34
12. he osnehstyage tes haPudy andahedioat sYENRREOE  he nousi ng has a
rib and 5defines an oil sunp; and 6a rear plate defines a rear
chahnel ; 7wherein the rib is positioned between the discharge port

and the rear channel.
8 7. The revolving vane compressor of claim 1 wherein the rotor defines a vane

9 channel, the cylinder has a vane groove, and the vane is received in both the vane

10 channel and the vane groove; and

11 balancing pins are positioned on the cylinder opposite the vane groove.
12
13 8. The revolving vane compressor of claim 5 wherein the rotor further comprises

14  an outlet bore and an oil separator plate is positioned between the outlet bore of the
15 rotor and the discharge port of the housing.

16

17 S The revolving vane compressor of claim 5 further comprising a rear cylinder
18 cover, a rear bearing operatively engaging an outlet bore of the rotor, and a rear

19  cylinder cover bearing operatively engaging the rear cylinder cover; and

20 the rear plate defines a rear channel in fluid connection with the outlet bore
21  and the discharge port.

22

23 10. The revolving vane compressor of claim 9 wherein the rear bearing is formed
24 as a unitary extension of a rear plate.

25
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8 913. The revol ving vane conpressor of claiml wherein the drive
shaft is 10positioned in a central bore of the front cylinder cover.
11 1214. The revol ving vane conpressor of claim1l further conprising
13a front bearin nd a rear bearing.cooperating.with the rotor and
t he 114c121rrpr 2@@ Ef‘g(o ane P%”‘(H’é@sr%‘i’é%é Cﬁ"[())i {9 Wb?!g?'% H%ﬁ&aﬁe%@r ajpr plate is
conpressible fluid, and the 15rear bearing further defines a rear
cha@nelpdsitionedi an tenieanpledei on with a 16 conpression chanber defined
by the rotor and the cylinder, wherein the front 17bearing and the
reag bearing each operatively engage the rotor such that the rotor is
18rotatable with respect to both the front bearing and the rear
beagi ngr2, ANy SR VBIVR 049 YMpKEssBP BF BRI STRHEAN r2RbIARY has!PRs NG
g Tlow of th

position restrictin e conpressible fluid back 21fromthe

reat cham 0. 0 ession chanber, 22to an open position which
al | éws 'ﬁ\%gc? (f'té]‘ﬁg h‘;é)rrlr?cciessi ble fluid fromthe 23conpressi on chanber

to the rear channel.. . 2515. The, revgl ving vane conpressor of claim
14 ®herein t%'@af@f%? d%ﬁp@ﬁ@rreaépﬁ'n%@geq, lan inlet bore; 2an inlet

passageway operatively connecting the inlet bore and the 3
conpr essi on VYIRY e ritnis Rasitioned eephle gigeharaa pert paddhgsernchannel.
opegatively connecting the conpression chanber to the 6outlet bore;
9 13. The revolving vane compressor of claim 1 wherein the drive shaft is

10 positioned in a central bore of the front cylinder cover.

11

12 14. The revolving vane compressor of claim 1 further comprising

13 a front bearing and a rear bearing cooperating with the rotor and the

14  compression chamber to define a fluid path channel of a compressible fluid, and the

15 rear bearing further defines a rear channel in fluid communication with a

16  compression chamber defined by the rotor and the cylinder, wherein the front

17 bearing and the rear bearing each operatively engage the rotor such that the rotor is

18 rotatable with respect to both the front bearing and the rear bearing; and

19 a discharge valve assembly moveable

20 from a closed position restricting flow of the compressible fluid back

21 from the rear channel to the compression chamber,

22 to an open position which allows flow of the compressible fluid from the
23 compression chamber to the rear channel.

24

25 15. Tbe revolving vane compressor of claim 14 wherein the rotor further defines

17



7wherein rotation of the cylinder urges the conpressible fluid to
flow through 8the inlet bore to the outlet bore. 9 1016. The revol vi ng
vane conpressor of claim 15 wherein the discharge valve llassenbly is
posi.tioned in a,discharge val ve assenbly channel defined by the
rotor. 12 1#Y @Olr%'vol ving vane conpressor of claim15 wherein the
di scharge val ve 14 assenbly conprises a di scharge val ve casi ng

adapt ed to rditigislPasaadeway capsiivalygeneeling theinkgtdoiaand theural ity
of balls. 16 1718. The revol ving vane conpressor of claim 15 wherein

t he3i nleemressioatianhdret 18bore are coaxial. 19 2019. The revol ving
vane conpressor of claim 15 wherein the rotor further defines 2lat

| eagt one r airpsuthlbansi a1l hol e, wherein each rotor bal anci ng hol e has

a pair of 22 ends and a mddle, and openings at the ends have a
larger di amgfehutidi PRst8agbRaFbperat9ely ddMheling tfe compression chamber to the
6 outlet bore;

7 wherein rotation of the cylinder urges the compressible fluid to flow through

8 the inlet bore to the outlet bore.

- 10 16.  The revolving vane compressor of claim 15 wherein the discharge valve
11 assembly is positioned in a discharge valve assembly channel defined by the rotor.
12
13 17.  The revolving vane compressor of claim 15 wherein the discharge vaive
14  assembly comprises a discharge valve casing adapted to receive one of a discharge
15 valve plate and a plurality of balls.

16

17 18. The revolving vane compressor of claim 15 wherein the inlet bore and outlet
18  bore are coaxial.

19

20 19. The revolving vane compressor of claim 15 wherein the rotor further defines
21  at least one rotor balancing hole, wherein each rotor balancing hole has a pair of
22 ends and a middle, and openings at the ends have a larger diameter than a diameter

23 of the middle.

18



