1REVOLVI NG VANE COVPRESSOR 2 3FI ELD OF THE | NVENTION 4 5[ 0001] This
I nvention relates to-conpressors, and. nore particularly to revol ving
vane 6 conpressors wth enhanced efficiency. 7 8BACKGROUND OF THE
| NVENTION 9 10 [0002] Revol ving vane conpressors have a rotor, one
or mgre vanes extending fREWDLVIﬂ%VRNErCQW ifgepRed in
correspondi ng radi al channels 1n the rotor. e rotor is 12 nounted
of fs in a larger housing which can be circular or have a nore
conplex 13shape. As the rotor turns, blades slide along slots keeping
contgct with the outer ma"oﬁﬁﬂii&ﬁﬁﬁiﬁﬁﬂiéﬁigﬂghus’ rotation of the
rotor decreases avail able v ' usi ng, thereby
conpressing fluid in the housing. 16 17 [0003] Generally, as an
amourt of fluid introduced to the conpressor increases, the 18
capacity of the conpressor also increases. Therefore it would be
desi Pabl[B0@H This jnventieieredates o romEEssarse 286 mure Hediculanydn rexaiving danse
an increased nmass flow rate. 20 Further, it would be desirable to
redude mosyyassors with anhaoogh effislencpnpr essor 21sucti on and di scharge
ports, as this will also help increase overall conpressor

7

8 BACKGROUND OF THE INVENTION

9
10 [0002] Revolving vane compressors have a rotor, one or more vanes extending from
11  the rotor and inserted in corresponding radial channels in the rotor. The rotor is
12 mounted offset in a larger housing which can be circular or have a more complex
13 shape. As the rotor tumns, blades slide along slots keeping contact with the outer wall
14  of the housing. Thus, rotation of the rotor decreases available volume within the
15 housing, thereby compressing fluid in the housing.
16
17 [0003] Generally, as an amount of fluid introduced to the compressor increases, the
18 capacity of the compressor also increases. Therefore it would be desirable to
19  provide a revolving vane compressor which can induce an increased mass flow rate.
20  Further, it would be desirable to reduce pressure loss through the compressor
21  suction and discharge ports, as this will also help increase overall compressor
22 efficiency.
23
24 SUMMARY OF THE INVENTION

25



22efficiency. 23 24SUMVARY OF THE | NVENTION 25 1[0004] In
accordance with a first aspect, a revolving vane conpressor conprises
a 2cylinder rotatable about an axis of rotation, a vane rotatable
with the cylinder, a rotor 3is operatively connected to the vane such
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8 chamber through the rotor.

9
10  [0005] 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 advaniages 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



17 18BRI EF DESCRI PTION OF THE DRAWNGS 19 20 [0006] Fig. 1 is an

I sometric view of a revolving vane conpressor in accordance wth 21
one enbodi nent. 22 23[0007] Fig. 2 is an exploded isonetric view of a
revol vi ng vane conpressor in 24 accordance with the enbodi nent of

Fig. haw f
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Vi e taken along line 4-4 in Fig. 3 (through the 4 vane) show ng

positions of a rotor with respect to the vane during rotation of the

rotor, 5 esp t.to a der 001 Figs., 8 and are
sl 4t cdShagRER HET speflsmssecllogiend hkeruaihe v B BEop fafouahghe 1o
S an i solated isonetric view of an alternate enbodi nent of the front
10cy 4 nd@neg shiawving ppsitions of a rotor with respect to the vane during rotation of the rotor
5 with respect to a cylinder.
6

7 [0010] Figs. 8 and 2 are isolated isometric views of a front cylinder cover.

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 cutaway, 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



12[0012] Fig. 11 is an isolated isonetric view of a rotor, show ng a
fluid travel path and 13 a di scharge val ve assenbly channel. 14

15[ 0013] Fig. 12 is an isolated isonetric view of the discharge val ve
assenbly, partially 16 cut away, showi ng a di scharge casing and a
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14- 15 are views of anot her enbodi nent of a di scharge val ve assenbly.
22 2310016] Fig. 16 is a side view of the interior of the main

housi ng n i | apted to,receive part of a r
o1 ot & 40T B oSt S Hrben B SR pOE alikh ot oasaity
| sorret ric views of the rear, plate, 2 3[0018] It should be underst ood
t hat % heSCal5p BrRREANBS avﬁqufeatélmmtﬂeﬁ é@%@%‘? Hign pbvariausdpaiures idegdmtivRg
a sonewhat sinplified representation of various features illustrative
5 of 5t heofiasbasipprineipsised the invertiam Jeatspeaific Trsigsfeaiurascofdbe repelving
features of the revolving 6 vane conpressor as disclosed here,
i ncl &di ngnefoormpesssgrlas, disdesesdere fincludingefos iegample, the specific dimensions
7  of the rotor will be determined in part by the particular intended application and use
8 environment. Certain features of the illustrated embodiments have been enlarged or
9 distorted relative o others to help provide clear understanding. In particular, thin
10 features may be thickened, for example, for clarity of illustration. All references to
11 direction and position, unless otherwise indicated, refer tb the orientation illustrated
12  inthe 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 altemate 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



7 of the rotor will be determned in part by the particular intended
application and use 8 environnment. Certain features of the

I 1lustrated enbodi nents have been enlarged or 9distorted relative to
others to help provide clear understanding. In particular, thin 10
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various alternate features and enbodiments will 20illustrate the
generfal ipta theicpmpsessior fifatisHetion parh3aiof thefeadhorsivg: Aftgr theMiding
vane 21 conpressor suitable for use in an autonotive air conditioner.
Q hei6 eroonprassaeds 22 Huidtexiis ot discharpa eortalip| fFig a2 sbews ahlexploded igsemadric
to those skilled in the art given the 23benefit of -this disclosure.
24 3 0028¥ oTan emigdinental thédeompeesisogsThd-flgid sticEdropsrt 82 mayoloe tapmed
view of a revolving 2 vane conpressor 17. A drive shaft 20 is
conngct agitt @ sactidrifilih 3as Triviel shaftraot is Bipevdtively connected to a front cylinder
9 cover 50 such that the pair rotate together about an axis of rotation. Front cover 30
10 receives the drive shaft 20, and may be provided with a drive shaft bearing 34 which
11  permits relative rotation, and a sealing element which restricts fluid flow such as
12 radial shaft seal 33. 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 bolts 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



3 which rotates the drive shaft 20. A housing conprises a main
housi ng 40 connected 4 to front housing 30 by one or nore fasteners
18. Conpressible fluid is introduced 5into the conpressor 17 at
suction port 32 of the front housing. After the fluid is 6
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thrust washer 110 is positioned between the front housing 30 13and

t he fr ordisehArga yalve Platerl040is opienaliypesitiongdtie p disahares yalvabserbly net
axial force 14 biasing the cylinder 60 toward the front housing 30
duri g openael hfareedlin theyroterda. 150 koad facespiug ¢ 0dinidebe ptavidedokhithés
fluid across the conpressor. 16 17[0021] A rotor 80 is positioned
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cylinder 60 together and is positioned in vane channel 62 in the

cyl i gdersupfdcd 9f gidreap t@indeRr BEVETEIN &Y o Bepdlatibieplads 98 niY): bdafiRéd to or
cylinder cover 50 cooperates with 20 the cylinder 60 and rear
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cyl i nde rear cy are connecte
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12
13 [0022] Also shown in Fig. 2, front cylinder cover 50 and rear cylinder cover 70 have
14  balancing holes 69, 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 shait 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



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 1 cover bearing 57 and a rotor
bearing 58. Rear bearing 91, which is shown here 2 formed as a
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93 may be affixed to or 9 positioned on the rear plate 90. The rear
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the main housing 40. The channel 84 may be provided with an

11lunder utlet passagewayids triayiletiboreB8. 13povRRe, Mhe corshmesed fuid exits2,
front cylinder cover 50 and rear cylinder cover 70 have 14 bal anci ng

hol e§ 53hroagt reaeciarinehd2 formes ih obabe@ding PHde @xpohded Staratiobandre 15
adapted to receive balancing pins 106 to help rotational bal ance of

the @yl ifinddly traodgH Bisohamyediori 419 Bach of these opdniags A2 hafmels cdordianws a
cross section view which illustrates fluid passageways in the
9 to define part of the fluid travel path. The flow path of the compressible fluid is
10  serpentine though the rotor. Fig. 3 also shows the oil separation plate 93 positioned
11 inthe fluid flow path. Some oil mist may be present in the compressed fluid. The oil
12 separation plate 83 may be positioned generally perpendicular to the expanded
13 channel 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 oll 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.
i8
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 that the vane 25 rotates



19rotor 80. In response to rotation of the drive shaft 20, the front
cylinder cover 50, 20 cylinder 60 and rear cylinder cover 70 rotate
wth respect to the front housing 30 and 21 main housi ng 40. The
rotor 80 rotates about a rotor axis offset froman axis of 22rotation

of the cyith fetyliB8er. ARs SROWR, B ehHGe ro'imd%? %Eg)m%\ﬂﬁﬁgttﬁ% %h& cRinnel 62

rotation i s 23generally coaxial wth sha e rotors axis
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in payt fromsuction port 32 to inlet channel 36
to Iaj;l u%p%ﬂg%hﬁgg@éﬁﬁfhe front cylinder cover 50 to fluid path
channel 56. The rotor 80 2 and housi ng cooperate to define a

conpf%ssion chanber 65 (shown in Figs. 4-7). 3Fromthe fluid path
channel, the fluid continues to inlet bore 81, then to inlet 4
passagevi@§28Pyriadhamresationna srappRssigschasrdormrd betwegnithe cylinder
conpressed during 5rotation of the cylinder, through the discharge

val vé planddhgseiontas welh agsapagied chapneli$h of resn plaig B0andgoriansmftthet
bore 86. Fromthere, the conpressed fluid exits 7 through rear
chanrfel fadd pathrdevristrensref the apimpoe@ion chamwiparh tkefdled hvdinee pre@Sudzeti 8
finally through discharge port 41. Each of these openi ngs and

chaniel sovgwpssiblediuidt Bluidiefath eippmeamdiont tres dottar theludingethesibhchatimel 36
flow path of the conpressible fluid is 10 serpentine though the

roton. FRb& fréhidlossingtpambeneontaln Medat aldwdr fbadire SBDuRASIthd RRGHINGLI N
the fluid flow path. Sone oil m st nay be present in the conpressed
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per pendi cul ar to the expanded 13 channel 95, "as shown in Fig. 3. Wen
t he 1gonygpehbedngBo! ARt lwdBhet 180 Shown in Figs. 2 and 3 is positioned between
12 the front cylinder 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] In 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 fiuid 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



14 conpressed fluid reaches the oil separation plate 93,

advant ageously there will be 15sone inpingenent of the oil mst on
the oil separation plate. The oil tends to 16 accunul ate at the plate
while the refrigerant continues to the discharge port 41. This

17helps weftasahe inlbe drifl mirfRuanifacesREasSe thriikg HebhaiRrh h@d\%‘nkage%ﬁsﬂ/g
[0024] During operation, the drive shaft 20 rotates the cylinder
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separate rotor "axis of rotation set 21lfromthe axis
rotatj on. The rotor is offset with respect to the cylinder. Th|s
rel ative 22 nmovenment is shown in Figs. 4-7 illustrate this rotation
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10 channels into the fluid path 56 inside the front bearing 55, and from there to the rotor

11 80. The exits 140 can be generally parallel to the axis of rotation, as best shown in

12 Fig. 9.

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 108) 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 108, the inherent imbalance during



9 to a front housing chanmber contain fluid at a | ower pressure. Due
to the resulting 10pressure differential, there is a net axial force
bi asing the cylinder 60 towards the 11 front housing 30. Thrust

washer 110 shown in Figs. 2 and 3 is positioned between 12 the front

cyl i nderyotstiopr carbarsdiiche, thersbly r@usihg the3bveralflofiadt Rsrck§ ge RERREISAlrthg
for 13such axial |oading, as well as continuous sealing between

por t izonsthafroidhsn iof eyl 14 15[ 0026] In accordance with a highly
advant ageous feature, the front cylinder cover 50, 16 shown in

i solated isonetric views of Figs. 8 and 9, acts as a supercharger,
17i ncreasing the pressure of the fluid as it is delivered to the

rotor, 0 atively.c ane cted front
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each f|UId inlet 120 21 of the fraont cylinder cover. As shown in the
embodi mehs o rofationsaf dhe cyipndenaed dBW§haf22n tis gmbpplgnery the gatranggsof
inlets each connect to a passageway 130, and an exit 140 from 23 the
passdgeviy fluRichappelsotfd arg m@% ecimplotativo. Reyraspopdiogiramgedi t h
a 24 correspondi ng ranped surface 53. Since during operation the
fron® cyurfades 163 gaide3be compoesiitds fluidhintol edabtislehand daeqtdbe fuidftawasds

act as a fan-like nechani sm advantageously 2increasing the rate of
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[0027] In the enbodinent of Figs. 8-9 there are four fluid channels
52 and tikgeasing pressure of the compressible fluid delivered to the rotor 80.
11
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 91 (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



5 entrance 120 to the passageway 130 is generally perpendicular to
the axis of 6rotation of the drive shaft 20 and cylinder 60. As best
seen in Fig. 9, front cylinder 7 cover 50 defines a recess or opening
54 adapted to receive the front bearing 55. 8 The front bearing 55
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9140 of each fluid channel 52. Conpressible fluid flows fromthe
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front bearing 55, and fromthere to the rotor The exits 140 can
be generally paral lel to the axis of rotation, as best shown in
12Fig. 9. 13 14 [0028] Fig. 8 shows openings 111 which cooperate with
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with holes 69 to allow the insertion of one or nore bal ancing pins
106. 8ThhdgfingsiansarnErcharingb82 ahitht ieceigésite vane 2fal Asopteg aliavs, thedptor
are positioned on a side of a 23circunference of the cylinder which
I s gé@nerdfl &nd opipder 6@ rathie dtoul sapardte akys Adotation) sepagatedibyadn effssti ght
of bal anci ng pins 106, the inherent inbal ance during

10 maintained by the front bearing 55 and rear bearing 91.

11

12 [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 positioned 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



Irotation can be reduced, thereby reducing the overall offset forces
generated during 2the rotation of the cylinder. 3 4 [0029] Fig. 10
shows an alternate enbodi nent of a front cover 150. \Wereas in the 5
enbodi ment of Figs. 8-9 the entrances of each fluid channel are

per pendi fhwid dack frotrhitheGeaxtisarmil toahatbopradsidrhehanybérnsic to andper ipvsition
shaft, in this enbodi nent the entrances of 7 the fluid channels 152

are par aivhigh dilewk fiewaofithe abmFﬁés@talmid G BREPSIMIbragsibA ¥RSMbEFES tRfRS
153 guide the conpressible fluid into each inlet and direct the fluid

tovargls @af BRakifdi Ohe IdischffeARtee 48ttiiRt 0O n%B%pH@&%F’emﬁlg?%S act

as fan, effectively 10 iIncreasing pressure of the conpres | ui d

del i 80, WoR j t

o L bt hab R tootehd 2 bRAR IR ot R0l SRR OE "
haf t ' i 1 h. t I t i th t

or ot ruai gt EREPEE bt S RPE R R B TE S Pt

Advant ageously, the shafts are 15replaced with an inlet bore 81 and

an outlet bore 86, which significantly reduces 16 overall weight of
the conpressor,_ as well as material costs of the rotor. Inlet bore 81

17 arld dOPPEDWHONBBEASIsEOR HHikflow theplatehid. 1s Lrgast dayyward gllpying
adapted to receive 18 front bearing 56, and outlet bore is adapted to
receibve fluidhflowdgiwern the qagiiact2 and thedlate Wb ddibaaray kehpwnided te help
Figs., is a unitary extension of the rear plate 90). These 20
bear i9ng s theodlateptidwitivivlthe eagjagwhild allpwingfluDflewmc i thératis ahe r ot or
80 is rotatable 21with respect to both bearings. Since material in
t he 100t drackpreasetires yeplbtd ta4 isdbraet! upward into contact with the casing 102,

11 effectively blocking fluid flow back into the compression chamber 65. Further, the

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 fop 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. 14-156 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



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,

rot or bal anci ng hol es 105, 108 may have 24 openings with a dianeter

| arger at both ends than in a dianeter of the mddle, akinto 25 a

funnel sthepmsingh2(2 amhfidativwithiretheormsirid inaesponskad ipegssure dikferantibbin the
bal anci ng holes 1105 and 108 and thereby help maintain rotational

bal arce sdmé heannet as vellveiphte2 0908t prelioud eniiciirgBndiol e 107 for oi |
circulation nmay al so be provided, as shown. 3 4 [0031] Conpressible

fluidgis directed frominlet bore 81 through inlet passageway 83 5 to
t he conpression chanber 65, which is the space between the cylinder

there i 1083074 8 fesaﬂ‘?siﬁ.éfvi%?%ﬁfff.@aﬁ“f“?ﬁ‘é‘sﬁﬁﬁdfﬁ??@ﬁé ;%pv?acrﬁﬁ%ﬂéﬁéﬁéhe .
chaniel IR i BRFHEENE 0 Dan ErSut e i IR 42 ReR s B *g0lg
- off se e O LIRS 2158 SOBHEL GRS MeTH 'PELPLG (gvodh
11 12 [0032] The rotor 80 also _defines a discharge valve plate
asserbl 39 ghthiie neliywith slignnentof dasser twg; Rersvith eespreldo omgranethetn drigss

routed to outlet passageway 85 and 14 fromthere to outlet bore 86.
Thus 8 t He-&%ishew fient sag baek isemedireyiaws wéthe reennlaée 80.1Fhetient side of
conpression chanber 65 to the outlet bore. Rotation of the cylinder
ur ge$ t meanplaten bas albler beating £9 whichwpdrativeihendegsisrdusiet baneeBBdf the
the outlet bore 86. Optionally

10 rotor. The front side also has a rear cylinder cover bearing 97 which operatively

11 engages the rear cylinder cover 70 such that the cylinder 60 and cylinder covers

12 rotate with respect to the rear plate 90. Rear channel 92 is part of the fluid travel

13 path. Compressed fluid exits the totor 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. 186, positioned in expanded

16 channel 95. 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 83

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.

21

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



17 the vane channel 82 may be positioned circunferentially between
the inlet 18 passageway 83 and outl et passageway 85, as shown in Fig.
11. That is, along the 19 circunference of the bore, the vane channel
is positioned between the inlet 20 passageway 83 and outl et
passagewapvids.the begRIliRARh dFittgsprirdiples df the ishmNonrmdaiadiigant where
a di scharge val ve assenbly 23100 is used and positioned within the

chanrel &piicdiith @ hehdyamabil v apsramany sidftinhe RCbusAIhd uﬁ)%ﬁ%n in

val ve, helping to reduce pressure | osses. The discharge valve 2

assenpl wakds 'e?nB&Yﬁ?ﬁﬂs%ﬁdrﬁgﬂ(@?ﬁa&ﬁﬁﬁdlﬁéﬁfohb%ﬁ arrs§prté& td | 8 Ha'rl%lé}f

the conpressi bl uid ba romthe rear anne

conprgessy Sol?{l;?rHB% Eﬁc%ﬁﬂﬁﬁﬁtitﬂ%séﬁd \Pd?faﬁﬁééé‘ n% @llgjll'l Pé\gﬂtﬁ O%%fqégr

t he COI’TpI’ es rom e comnpression €

chan eI i.SC assenb 00 C for e a Ie
s e %Ze@"igﬁﬁév%aaw@% it PR in o

valve pl a 4 5 floats . ipre e res ure fferentlalsfor
ease% nW W@%ﬁ%‘#}‘ﬁa TBGWPFP@;@&?&I&,@Q%I ndiheaui eRtSA- f1uid f1ow
the plate 104 is urged downward allowing 8 fluid fl ow between the
casing 102 and the plate 104. R bs may be provided to help 9hold the
plate 104 within the casing while allowing fluid flow If there is a
10 backpressure, the plate 104 is forced upward into contact with the

casing 102, lleffectively blocking fluid flow back into the
conpressi on chanber 65. Further, the

14



12 di scharge val ve assenbly 100 shown in the draw ngs advant ageously
‘takes 13 advantage of the centrifugal force generated during
operation, helping to enhance 14 sealing. This design advantageously
elimnates the need for a separate conponent 15 such as a spring to
hel p seal the plate 104 agai nst thectasigg 102. The di scharge 16

val ve plate 104 of Fig. 12 has a protrusion which extends up into the
casi ng 1@#halé Mhahfdy gerves to reduce dead volunme at the end of the

di scharge process, and 18 thereby ensure nost of the intake fluid

wi |l be discharged. A top of the casing 102 19 may be shaped to
further help reduce dead vol une. Reducing dead vol une 20

advant ag ousg re(fluces ower consunption and |rr6r\p;?1rn%:ﬁes_ efficiency of
the 21 conpr LoV V3 F%@geﬂss% PG 4N SRERANCY t er nat e

enbodi ment of the discharge valve asse 24 200, where a discharge
val ve casing azﬁ\g'nﬂﬁgrogatﬁi’%raaqquﬁ9”@?“#&%—%@@ whi ch are 25 closed by
correspondi ng balls 204, The balls may be inserted into an underside
of 1the casih¥propiagherwignihesyinde t he casing in response to
pressure differential in the 2 same manner as valve plate 104 in the
previ ous enbaliciemperatively coseictad 1g9.the §ane sucisthaé ratption of thersylingdrn
housi ng 40 | ooking toward the back of the 5 housing. The mai n housing
40 has |engeagstatidn ahiherrotor42 which help to define an oil 6 sunp 43.
The | andi ngs 44 al so cooperate with ribs 94 on the rear plate 90
(shown in a drive shaft coaxial with the cylinder; and rotatable about the axis of rotation

a front cylinder cover rotatable with the cylinder by the drive shaft, comprising
at least one fluid inlet pesitioned circumferentially around the drive shaft, and
adapted lo receive a compressible fluid, wherein rotation of the cylinder would urge

the compressible fluid through the fluid inlet and into the rofor.

2. A compressor as claimed in claim 1, wherein the rotor and cylinder cooperate
to define a compression chamber and the rotor is in fluid communication with the

compression chamber.

3. A compressor as claimed in claim 1, or claim 2, wherein the or each fluid inlet

is parallel or perpendicular to the axis of rotation.
4. A compressor as claimed any one of the preceding claims, wherein the rotor

rotates about a rotor axis of rotation which is offset from the axis of rotation of the.

cylinder.

15



7 Fig. 18) to help with alignnent of these two parts with respect to
‘one another. Figs. 8 17-18 show front and back isonetric views of the
rear plate 90. The front side of 9 rear plate 90 has a rotor bearing
98 whi ch operatively engages outlet bore 86 of the 10 rotor. The

front sigle alAeofpsestor agtiahyibd Rtighy 66y 6f thegRetdting dlalkhd, Glirther
operatively 1lengages the rear cylinder cover 70 such that the

cyl i nder cipRdiflg 8 HoUBMAB MRS SudiBhPor sndh R cheRRasdt P tide rear
pl at e 90C R’%ar char?neﬁl@% RS palrjt of the fl wg travel 13path

Conpr ess&ﬂné\ﬂe@%ﬁ[@ﬁﬂﬂ %ﬁé{]@ﬁtﬂ&%&n&%@é‘ﬁﬁfﬁﬁé |'H"ﬁﬁrtrr[]é;elt? In 14

accor dance one enb ment rior to reac I'n e arge port
41, the fluid 15contacts the oil separation plate 93, shown in Fig.
16, positioned in expanded 16channel 95. The fluid conprises the
conpressible fluid but als T, 17 .contacts . the oil
ceparat b piPEmgrerePE AR ERIEST Rk SohnpRbooPrisd atRBtIEI e o3
18 while the co resseg_lflwd COWLI nues past ribs 42 to the discharge
port 41. popfl]t@r}e,d tween tnegusing arfbtherfeond icylinder cR¥eoi | sump 43. This
desi gn advant ageously hel ps reduce 20 the anount of oil which is
carried out of the conmpressor. 21 22 [0037] Fromthe foregoing

di scl osure and detail ed description of certain 23enbodinents, it wll
be apparént tAaompegsisouss sainéd tranyoorss oiHtdiprécatingelding, mdergia the
alternative enbodi ments are possible wi thout departing fromthe true
scope andtctalefipes atvaat chaeneinthentiinder Hesea eaogiooral asndlthecansdsl wer e
chosen and described to |Iprovide the best illustration of the

pri nci plregeivéd imBothrite Whhe Bhamskl iahd tins egrid glove; and balancing pins are

positioned on the cylinder opposite the vane groove.

8. A compressor as claimed in claim 5 or claim 6, wherein the rotor further
comprises an outlet bore and an oil separation plate positioned between the outlet

bore of the rotor and the discharge port of the housing.

9. A compressor as claimed in claim 5 or claim 6 or claim 8, further comprising a
rear cylinder cover, a rear bearing operatively engaging an outlet bore of the rotor,
and a rear cylinder cover bearing operatively engaging the rear cylinder cover, and
the rear plate defines a rear channel in fluid connection with the outlet bore and the

discharge port.

10. A compressor as claimed in claim 9, wherein the rear bearing is formed as a

unitary extension of -the rear plate.
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2 application to thereby enable one of ordinary skill in the art to
‘use the invention in 3 various enbodi nents and with various

nodi fications as are suited to the particular 4 use contenplated. All
such nodi fications and variations are within the scope of the 5

i nventiomas Aebmpredredabyldihed apoainsed, wharelsthehfindpatRlopIpRateds i n
accordance 6w th the breadth to which they are fairly, legally, and

equi t abl o Sirdd Qdthe EhAPNR. What is claimed is: 1. Arevolving vane
conpressor conprising, In conmbination: a cylinder rotatable about an
axis of rotation; a vane rotatable with the cylinder; a rotor
operatively connected to the vane such that rotation of the cylinder

causes rgotati f r. a.drive-shaft.coaxial . wt

cyl i nder, 'an(ﬁ 28&3{%%%5%%%\%8&%0'3@ g gﬁer 81@‘{% sing hé% %P'ﬁlagﬂt
cylinder cover ratatable wth the% cyl.inder by the drive.shaft, .
conpri si fg'N&C 4 ?“%ﬁ@rﬁ%f%?rimﬁgp%%ﬁ?f &hapnels Whetsie G o isy
around the drive shaft, and adapted to receive a conpressible fluid,
wher ei n Resttignegrpeiveenthegischares PaE AN the searah@nBepr essi bl e f1 ui d
through the fluid inlet and into the rotor. 2. A conpressor as
claimed in claim1l1, wherein the rotor and cylinder cooperate to
define a conpression chanber and the rotor is in fluid comrunication
wi t h t helZonpk eswiptessohasrbizimed 81 any coepf the guecaiing tlainmg avhieneioltiagé m 1,
or claim2, wherein the or each fluid inlet is parallel or

per pendi driveashdfids ppheitianed incd cemtraltbiops of thé froit cpiaeesswr. as cl ai ned
any one of the preceding clains, wherein the rotor rotates about a
rotor axis of rotation which is offset fromthe axis of rotation of
the cylinder.

14. A compressor as claimed in any one of claims 2 to 13, further comprising

a front bearing and a rear bearing cooperating with the rotor and the compression
chamber to define a fluid path channel for a compressible fluid, and the rear bearing
further defining a rear channel in fluid communication with the compression
chamber, wherein the front bearing and the rear bearing each operatively engage
the rotor such that the rotor is rotatable with respect to both the front bearing and the
rear bearing; and  a discharge valve assembly moveable from a closed position
restricting flow of the compressible fluid back from the rear channel to the
compression chamber, to an open position which allows flow of the compressible

fluid from the compression chamber to the rear channel.

16. A compressot as claimed in claim 14, wherein the rotor further defines
an inlet bore connectable to the front bearing;
an inlet passageway operatively connecting the inlet bore and the

compression chamber;

17



5.. A conpressor as clained in any one of the preceding clains,
“further conprising a housing having a suction port and a di scharge
port for the conpressible fluid, wherein the cylinder is positioned
wi thin the housing. 6. A conpressor as clained in claimb5, further
conpri si ng a drhowtkt boes berineptebild tooihedelrehewimn; hhe housi ng and the
front cylinder cover. 7. A conpressor as clained in any one of the
precedi ng cl aimsuticMpassidgewidye Jeiipleldedineeingitheadtin seasior lchamber to the
cylinder has a vane groove, and the vane is received in both the vane
channel gapgtbhe:;vane groove; and bal ancing pins are positioned on the
cylinder opposite the vane groove. 8. A conpressor as clained in

claims or C'@?é&ﬂth&‘?ﬁé%d}e%ﬁ tﬁgbﬂ{l?tf Bl g%%§ﬂmr£@%mi£§?ﬁ&hhghtion

bore and an o Separation plate positione ween the o ore

of the rgotor di.sch e I f. the,.hausing. .. A _conpressor
25 ol i VeRf D it SR L RE o T S Bl el P erRs
rear cylinder cover, a rear bearing operatively engaging an outl et
bore of the rotor, and a rear cylinder cover bearing operatively
engagi ng the rear cylinder cover; and the rear plate defines a rear
channel 16 1 AFAMBEIRSEE BSGHAMERHN Clfin Jdkaralaiingt whrseinias dissbargege
port. 10. A conpressor as clained in claim9, wherein the rear

bear i ng vadvef assestblnds posititnedryy addischasgevialue asserably shanpelatedined by the
positioned on the rear plate. 12. A conpressor as claimed in claim
5, wher gbtort he housing has a rib and defines an oil sunp; and a rear
pl ate defines a rear channel; wherein the rib is positioned between
t he di scharge port and the rear channel. 13. A conpressor as cl ai nmed
in any one of the preceding clains, wherein the drive shaft is

positioned i A gorhprdssat adelkmed it &y e clamk 1aders, afesin theldisciarge
conpressor as clained in any one of clainms 2 to 13, further

conpri sivavedaddeitly BORDHSEE ARtbcRafRAFalREASiMadsRBe ttdddteithlr hhe
rotor and the conpression chanber to define™a fluid path channel for

a conpr ggsd I t : iring further defining a rear
channelqﬁn rqﬁgé%ogﬁﬁ%?ggﬁggﬁﬁgﬁﬁﬁgﬁﬂe conpr essi on chanber, wherein
the front bearing and the rear bearing each operatively engage the
rotor such that the rotor is rotatable with respect to both the front

beari ng d the rear bearing; and a discharge valve assenmbl v .moveabl e
From a cibsed: RPlssh’ seeBed Ma g Fore Besing s 808 ity e
back fromthe.rear .channel to the conpressi on chanber, to an open
oSt t1 oA B8t ST o Ret RaaC R B8P o 1t T rom the
conpressi on chanber to the rear channel. 15. A conpressor as cl ai ned
in claiml14, wherein the rotor further defines an inlet bore
connectable to the front bearing; an inlet passageway

oper ati Vi8l.y doeerapresagr ahelaimedin dairelanvharaia tbe ploe ixihen defingaaireast
an outlet bore connectable to the rear bearing; and an outl et
passagewne roperbaidnoing/hale wheteimiipet dreeach mptoe bskeoning i bas & gatrivgé ends
outl et bore; wherein the inlet bore and the outlet bore are
coaxi al amia fridd!d, srehopenicgs stdhe atadane bhargendzimdior thaarddibmetaref | et
bore is via the inlet and outl et passageways. 16. A conpressor as

cl ai med th8 n§il@em 14 or claim 15, wherein the discharge val ve assenbly
is positioned in a discharge val ve assenbly channel defined by the
rotor. 17. A conpressor as clainmed in any one of clans 14 - 16,
wherein the discharge val ve assenbly conprises a discharge val ve
casing adapted to receive either a discharge valve plate or a
plurality of balls. 18. A conpressor as clained in any one of the
preceding clains, wherein the or each fluid inlet further conprises a
ranped surface. 19. A conpressor as clainmed in claim15, wherein the
rotor further defines at |east one rotor bal ancing hole, wherein the

18



