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Technical Field This invention relates to a revolving
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excl usively, to a revolving vane conpressor with a
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Background One of the crucial factors affecting the

RéEfQtBIERICQb ofr FrovRioBaSsHtert SpplicatioR Elth €& United States on 5
ef ficiency. For exanple, the reciprocating

%@fﬁ%tﬁb&& ﬂgrgltSer_ 0988 26r GridvAlton AAAC I@R&J[l‘élﬂg Vahe

I Cl ency, Its reciprocating action results™in

ignificant vibrati .and_.noi,.se_probl . .IT0 negate ..
Gttt sonRondy SN e e PieBa by RpdROM f disctosed
devel oped and have since i ned much popul arity due
hegeip h%ﬁwr@aﬁﬁéwnﬁ She riORK B ‘db%fg‘ 1% PlBrmed on

Characteristics. However, as their parts in sliding

contact generally possess high relative velocities,
frictional |osses are predom nant and have thus
Tedbnicati Fidhd ef fi ci ency and reliability of the

machi nes. For instance, in Rotary Sliding Vane

TRSRIVESESH =latdsh6 at®foWing vane compressor and refers particularly, though not

exclusively, to a revolving vane compressor with a rotor eccentricaily mounted relative

to a cylinder.

Background

One of the crucial factors affecting the performance of a compressor is its mechanical
efficiency. For example, the reciprocating piston-cylinder compressor exhibits good
mechanical efficiency, but its reciprocating action results in significant vibration and
noise problems. To negate such problems, rotary type compressors have been developed
and have since gained much popularity due to their compact nature and good vibration
characteristics. However, as their parts in sliding contact generally possess high relative
velocities, frictional losses are predominant and have thus limited the efficiency and
reliability of the machines. For instance, in Rotary Sliding Vane compressors, the rotor
and vane tips rub against the cylinder interior at high velocities, resulting in enormous

frictional losses. Similarly, in Rolling-Piston compressors, the rolling piston rubbing



and vane tips rub against the cylinder interior at
hi gh velocities, resulting in enornous frictiona
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conprising a cylinder, a rotor housed within the
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the cylinder, and a vane nounted in a slot in the

rotor for sliding novenent relative to the rotor, the

vane being securely connected to the cylinder to
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The rotor may be configured to be driven by a drive shaft. The rotor may be configured
0 drive the cylinder by operative connection of the vane to the cylinder. The rotor may
1ave a rotor longitudinal axis and the cylinder may have a cylinder longitudinal axis
yarallel to and spaced from the rotor longitudinal axis. The rotor may further comprise a
otor shaft co-axial with rotor longitudinal axis. There may be a suction inlet in the rotor
haft operatively connected to at least one suction port in a surface of the rotor. The
perative connection may comprise a first portion of a suction inlet extending axially of

1e rotor shaft, and a second portion extending radially of the rotor.

he cylinder may comprise a side wall and a pair of opposed end plates all of which are
nfigured to rotate with the rotor. The cylinder may further comprise at least one

scharge port in and through the cylinder. Each discharge port may comprise a



e rotor shaft, and a second portion extendi ng
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ynfigured to rotate with the rotor. The cylinder may

further conprise at | east oney scharge port in and
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toYldotker . irief Description of the Drawi ngs n order
that the invention may be fully understood and readily
put into practical effect

A working chamber may be formed between the cylinder and the rotor. The working
hamber may comprise a suction chamber and a compression chamber. The vane may
separate the working chamber into the suction chamber and the compression chamber.

A line contact may be formed between the rotor and an internal surface of the cylinder.

Srief Description of the Drawihgs
n order that the invention may be fully understood and readily put into practical effect
here shall now be described by way of non-limitative example only exemplary

mbodiments, the description being with reference to the accompanying illustrative

rawings.

1 the drawings:

igure 1 is a front perspective in partial cutaway of an exemplary embodiment;
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Description of the Preferred Enbodi nents

Figure 6 is an enlarged, vertical cross-sectional view of the discharge valve of the

exemplary embodiment of Figure 5;

Figure 7 is a vertical cross-sectional view corresponding to Figure 2 of another
exemplary embodiment; and

Figure 8 is a vertical cross-sectional view corresponding to Figure 2 of a further

exemplary embodiment.

Detailed Description of the Preferred Embodiments
As shown in Figures 1 to 6, there is a revolving vane compressor 10 that has similar
components to a known rotary sliding vane compressor but with only one vane 12. The

main components are: a rotor 14, the vane 12 and a cylinder 16.

The vane 12 is assembled with the rotor 14 such that it is a sliding fit within a radially-
directed, blind slot 18 in the outer portion of the rotor 14. Both the vane 12 and the rotor
14 are housed in the cylinder 16. The enlarged and curved head 20 of the vane 12 is

connected via a hinge-type joint 21 to an internal surface 22 of a side wall 24 of the



As shown in Figures 1 to 6, there is a revolving vane
conpressor 10 that has simlar conponents to a known
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and a cylinder 16. The vane ;g is assenbled with the
rotor 14 such that it is a sliding fit within a
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A drive shaft 34 is operatively connected to or integrated with the rotor 14 and is
oreferably co-axial with the rotor 14. The drive shaft 34 is able to be coupled to a prime

nover (not shown) to provide the rotational force to the rotor 14 and thus to the cylinder

L6 via the vane 12.

during operation, the rotation of the rotor 14 causes the vane 12 to rotate which in turn
orces the cylinder 16 to rotate due to the secure attachment provided by the hinge-type
oint 21. The motion causes the volumes 36 trapped within the vane 12, cylinder 16 and

1e rotor 14 to vary, resulting in suction, compression and discharge of the working

luid.



preferably co-axial with the rotor 14. The drive shaft
34 is able to be coupled to a prine hover (not shown)
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operation, the rotation of thg rotor 14 causes the
vane 12 to rotate which in turn orces the cylinder
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a negligible level, as will be explained below The
entire cylinder 16, with the end plates 38, is able to
rotate. This reduces friction at

The entire cylinder 16, with the end plates 38, is able to rotate. This reduces friction at
the sliding contacts between the end faces 38 of the cylinder 16, and the rotor 14. This is
because the relative, sliding velocity between the end plates 38 and the rotor 14 is

significantly reduced.

Although known designs using fixed end plates simplify the positioning of the
discharge and the suction ports, they result in significant frictional losses. They have a
stationary housing against which the rotor rotates, thus inducing large frictional losses.
T'his reduces the mechanical efficiency of the machine, and also reduces reliability due
o greater wear-and-tear. The heat generated by the friction also reduces the overall

sompressor performance due to suction heating effects.



the sliding contacts between the end faces 38 of the
cylinder 16, and the rotor 14. This is because the
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known designs using fixed end,plates sinplify the
positioning of the iischarge and the suction ports,
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Ade conpressor 10 are in rotation, the suction and
di scharge ports are also in notion. The conpressor 10
therefore may have a hi gh- pressure shell 40 that
surrounds the cylinder 16 and rotor 14. The
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suction ports 52 may depend on the use of the compressor 10, and the axial extent of the

;-

rotor 14.

One or more discharge ports 54 are positioned in and through the side wall 24 of the
>ylinder 16. As such the discharged gas or fluid is contained within the hollow interior
56 of the shell 40 before exiting from the compressor 10 using a known exit apparatus.
The discharge ports 54 each have a discharge valve assembly 58 positioned over the
lischarge ports 54. The discharge valve assembly 58 has a valve stop 60 securely
nounted to the side wall 24 of cylinder 16 by a fastener 62; as well as a discharge valve

eed 64 over the discharge port 54.

'he compression cycle is shown in Figure 4. In (a) there is shown the compressor 10 at

1€ beginning of the suction phase to draw the working fluid into the suction chamber



suction ports 52 may depend on the use of the

conpressor 10, and the axial extent of the rotor 14.
wO@8004980r e di scharge ports 54 are positi onedPCTSGrE7/000187

through the side wall 24 of the -ylinder 16. As such

the discharged gas or fluid ig contained within the

hollow interior 56 of the shell 40 before exiting
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be seen, thé only novenent of the vane 12 is a

surface 22 of sidewall 24 once every complete revolution of the cylinder 16 and rotor

14.

The vane 12 of Figures 1 to 6 is orientated radially to the rotational center of the rotor
14. However, a non-radial vane 212 in a non-radial slot 218 may be used as is shown in
Sigure 7. The figure shows a vane that has an offset angle to give a trailing-type vane
212. However, the offset angle may be negative to give a leading-type vane 212.
similarly, and as shown in Figure 8, a circularly-arced vane 312 may be used that slides

n a circularly-arced slot 318.

Vhilst there has been described in the foregoing description exemplary embodiments, it

vill be understood by those skilled in the technology concerned that many variations in



sliding novenent relative to its slot 18 during the
nmovenent of the rotor 14 relative to cylinder 16.
woe@setsext ernal , fixed frane the |ine contackCBS8G2007/000187
appears stationary. But fromw thin the cylinder 16
the line contact 30 appears tg nove around t he
internal surface 22 of sidewall 24 once every
conpl ete revolution of the cylinder. 16 and. r ot .
Gl design ORStRIcGaR ucor prsraanaey heoipd RO gt from the
to the rotational center of the rotor 14. However, a
present inyeetionsane 212 in a non-radial slot 218 nay be
used as is shown in Figure 7. The figure shows a vane
that has an offset angle to give a trailing-type vane
12. However, the offset angle may be negative to give
a | eadi ng-type vane 212. simlarly, and as shown in
Figure 8, a circularly-arced vane 312 may be used t hat
slides n a circularly-arced slot 318. Wilst there
has been described in the foregoi ng description
exenpl ary enbodinents, it vill be understood by those
skilled in the technol ogy concerned that many
variations in W 2008/ 004983 PCT/ S&007/000187 9
details of design, construction and/or operation may
be nmade wi thout departing fromthe present invention.
WO 2008/ 004983 PCT/ S&007/000187 10 The Cains: 1. A
revol vi ng vane conpressor conprising a cylinder, a
rotor housed within



the cylinder and being eccentrically nounted relative
to the cylinder, and a vane nounted in a slot in the
WO 0108/004983 sl i di ng novenent relative to the roPGI/SG200e00187
vane being securely connected to the cylinder to force
the cylinder to rotate with tRe rotor. 2. A revol ving
vane conpressor as clained inclaim1, wherein the
eoélakrﬁs configured to be driven by a drive shaft,
e rotor being configured to drive the cylinder by
ope ativ nection of the vane to the cylinder. 3. A
revol vi né rﬁ‘é&&“&&ﬁ%‘f SYUPFESSYE CRIMBLiTHRE 2 CHlindes, amotordoused within
claim 2, wherein the rotor has a rotor |ongitudinal
axi s an dthPWédl’@‘%ﬁl‘ iand being geceatripglly nuentedaelgtiveit thakylinder, and a
axis parallel to and spaced fromthe rotor
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clainmed in claim3, wherein the rotor further
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rot or th%ftatte%ﬁrﬂ?éfo\(&'y connected to at Ieast one
suction port in a surface of the rotor.

e B TR S e S L TA—
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of the rotor. 6. A revolving vane conpressor as

cl ai med the cﬂngdebhxe opdraiiyea¢ompection®fShe wdnerteilre cylinder.
cylinder conprises a side wall and a pair of opposed

end. pl at sevalting fanewoingte3oeasatified i Sirh O or @lah®, Whbkin the

the rotor. WO 2008/ 004983 PCT/ S&007/000187
rotor has a rotor longitudinal axis and the cylinder has a cylinder longitudinal
axis parallel to and spaced from the rotor longitudinal axis.

4. A revolving vane compressor as claimed in claim 3, wherein the rotor further
comprises a rotor shaft co-axial with rotor longitudinal axis, there being a
suction inlet in the rotor shaft operatively connected to at least one suction
port in a surface of the rotor.

5. A revolving vane compressor as claimed in claim 4, wherein the operative
connection comprises a first portion of a suction inlet extending axially of
the rotor shaft, and a second portion extending radially of the rotor.

6. A revolving vane compressor as claimed in any one of claims 1 to 5, wherein

the cylinder comprises a side wall and a pair of opposed end plates all of

which are configured to rotate with the rotor.



11 7. A revolving vane conpressor as clainmed in any
one of clains 1 to 6, wherein the cylinder further
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the cylinder. 8. A revolving vane conpressor as
clained in claim7, wherein g3ch discharge port
conpri ses a discharge val ve; each discharge val ve

conpri si,n .di scharge val ve reed, .over eac i schar ge .
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as claimed in claim7 or claima8, wherein each
di schar de qéinder fyrthey cRRPTiSE RS IRt PalisshaREe.RaFY in gpd dhrgugh the
cylinder. 10. A revolving vane conpressor as clai ned
in any opéndsf. clains 7 to 9, wherein the conpressor
further conprises a high-pressure shell, each
di char gerepolving W@k dgmbrssatias changl mglditni,dviientio each discharge
encl osed vol unme of the high-pressure shell. It. A
revol Vi ng\-B8RSrisQHdiSHade vafves bathBfhhike ¥ale@0mpeiking a
cl ai ns ? to 10, wherein the vane con%%ises an phbing
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of alhlngg- pe joint. . revoPving vane conpressor
as clained in.any one of claing.1 to 11 whereip the .
STt exrerbvig e gampiestaras Fied i A G B, Widein cach
selected fromthe group consisting of. radially of
t he rot dischage aprtésipgat thaugibtbe sidgrwaliofithe eindef.ot or |
and circularly curved relative to the rotor. 13. A
rev6l vi dgrevalvéngawp cempassarss claimedkih any angpf glagme ¥ to 9, wherein
claims 1 to 12,

the compressor further comprises a high-pressure shell, each discharge port

being for discharging fluid into an enclosed volume of the high-pressure
shell.

11. A revolving vane compressor as claimed in any one of claims 1 to 10,
wherein the vane comprises an enlarged bead that engages the cylinder in the
manner of a hinge-type joint.

12. A revolving vane compressor as claimed in any one of claims 1 to 11,
wherein the slot extends relative to the rotor in a manner selected from the
group consisting of: radially of the rotor, at an offset angle relative to the
rotor, and circularly curved relative to the rotor.

13.  Arevolving vane compressor as claimed in any one of claims 1 to 12,
wherein a working chamber is formed between the cylinder and the rotor, the

working chamber comprising a suction chamber and a compression chamber.



wherein a worki ng chanber is fornmed between the
cylinder and the rotor, the working chanber
W@ 0up/004983g a suction chanmber and a conpressi oPCT/SG2007/000187
chanmber. WD 2008/ 004983 PCT/ SG2007/000187 12 14. A
revol ving vane conpressor as gl ained in claim 13,
wherein the vane separates t]he wor ki ng chanber into

t he suction chanber and th si,an
A vl v obafe B R Best # o SREREF IS, FLAR G ofane
clainms 1 to 14, wherein a line contact js fornﬁg_l
bet ween seprsatentherwoslsng shambrrdnioihe sugfion chargper
cyl i nder.
compression chamber.

15. A revolving vane compressor as claimed in any one of claims 1 to 14,

wherein a line contact is formed between the rotor and an internal surface of

the cylinder.



