
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

64
7 

84
6

A
1

TEPZZ 647846A_T
(11) EP 2 647 846 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
09.10.2013 Bulletin 2013/41

(21) Application number: 11818464.7

(22) Date of filing: 26.07.2011

(51) Int Cl.:
F04C 29/02 (2006.01) F04C 18/22 (2006.01)

(86) International application number: 
PCT/UA2011/000059

(87) International publication number: 
WO 2012/023916 (23.02.2012 Gazette 2012/08)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 28.07.2010 UA 2010009470

(71) Applicants:  
• Olenich, Maksim Viktorovich

Kharkov 61085 (UA)
• Lukiantseva, Viktoriya Mykolaivna

Kyiv, 02098 (UA)

• Soroka, Oleksandr Leonidovich
Kyiv, 04214 (UA)

(72) Inventors:  
• Olenich, Maksim Viktorovich

Kharkov 61085 (UA)
• Lukiantseva, Viktoriya Mykolaivna

Kyiv, 02098 (UA)
• Soroka, Oleksandr Leonidovich

Kyiv, 04214 (UA)

(74) Representative: Vanosi, Adelio Valeriano
GIAMBROCONO & C. S.p.A. 
Via Rosolino Pilo, 19/B
20129 Milano (IT)

(54) ROTARY PISTON COMPRESSOR

(57) The invention is concerned with the field of con-
structing compressors and can be used in stationary and
vehicle gas (air) and refrigerating plants, air-conditioners,
and heat pumps. In a rotary piston compressor compris-
ing an epitrochoidal casing with a rotor situated on an
eccentric shaft, a lubricant-containing crankcase is fas-
tened to a rear side cover. A system of channels is em-
bodied as an inclined or radial opening formed within an
expansion zone and as an axial opening connected
thereto through a large-diameter chamber and passing
through the casing and connected to the ejector. Radial
channels are formed in the working surfaces of the side
covers in order to connect the crankcase cavity to the
working chambers during a suction period via an annular
gap formed between the eccentric shaft and the rear side
cover. A device for metering the supply of lubricant is
embodied as a spring-loaded valve and a flexible split
ring that has a gap of a predetermined metering size at
the location of the slit. The valve is mounted in front of
the ejector in the large-diameter chamber. The split flex-
ible ring is mounted in the annular gap between the ec-
centric shaft and the rear side cover, wherein said annular
gap is covered by the ring, and a gap of a predetermined
metering size is formed at the location of a slit of said ring.
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Description

[0001] The invention is concerned with the field of con-
structing compressors and can be used in stationary and
vehicle gas (air) and refrigerating plants, air-conditioners,
and heat pumps.
[0002] Advantages of rotary piston compressors over
piston ones consist in absence of reciprocation mem-
bers, which allows good specific mass and size per unit,
reduction in vibration and noise level.
[0003] Known is a rotary piston compressor compris-
ing an epitrochoidal casing with a front and a rear side
cover and with a rotor arranged within a cavity of said
casing and situated on an eccentric shaft, wherein the
casing, the side covers and the rotor form variable-vol-
ume working chambers, a system for lubricating working
surfaces of the compressor, the system comprising a lu-
bricant-containing oil tank, a lubricant sprayer embodied
as an ejector a nozzle of which is communicated by a
pipe to said oil tank, and a system of channels made in
the eccentric shaft and connecting the ejector to the work-
ing chambers (the USSR Inventor’s Certificate No.
315,800 published on October 1, 1971, Bull. No. 29).
[0004] The specificity of rotary piston compressors
consists in that, for want of space to locate effective end-
face seals of the rotor and on account of complicated oil
removal from the compressor, the simplest and safest
method for preventing the surplus of oil from entering the
working chambers is metering the supply of oil.
[0005] Said prior art rotary piston compressor has dis-
advantages as follows.

1. Metering an amount of oil to be supplied is absent.
2. As the ejector is connected to the working cham-
bers and to the oil tank all the time, an excessive,
unmonitored amount of oil is entrained through the
oil tank during suction; because of said specificity of
rotary piston compressors, said amount of oil is
mainly blown out into atmosphere in gas (air) rotary
piston compressors thereby to: deteriorate ecology;
increase oil leakages out of the system; and result
in intensified carbonization, especially in a pressure
valve.
3. The oil tank is additionally required, said tank being
no part of the compressor structure and being ar-
ranged outside of it similar to an ejector with oil pipes.
At low environmental temperatures that can be as
low as down to minus 55 °C under operation condi-
tions, the oil gets viscous such that the ejector (yes,
rather other type of the pump as well) cannot draw
it in from the oil tank and supply to a user.
4. The ejector operates only at presence of a certain
pressure drop, while said drop can be (significantly)
lower, for example, during sand blasting, painting
and other works when the ejector does not operate.
5. The ejector is made of pipes having a small outer
diameter of the order of 8 to 10 mm; since said pipes
are out of the compressor, they can be easily dam-

aged (broken) in transportation and operation of the
compressor.
6. Location of the ejector in front of a front end of the
shaft excludes (or strongly complicates) the possi-
bility to mount a pressure fan impeller thereto.

[0006] Also known is a rotary piston compressor com-
prising an epitrochoidal casing with a front and a rear
side cover and with a rotor arranged within a cavity of
said casing and situated on an eccentric shaft, wherein
the casing, the side covers and the rotor form variable-
volume working chambers, a system for lubricating work-
ing surfaces of the compressor, the system having a lu-
bricant-containing crankcase, a lubricant sprayer em-
bodied as an ejector a nozzle of which is communicated
by a pipe with a bottom part of the crankcase, and a
system of channels connecting the ejector to the working
chambers, and a device for metering the supply of lubri-
cant into an axial bore of the eccentric shaft (the USSR
Inventor’s Certificate No. 1,231,263 published on May
15, 1986, Bull. No. 18; prototype).
[0007] This compressor partially eliminates the first
one of the disadvantages listed above, exactly, a meter-
ing unit embodied as a vane-type shutter with a drive
provided with a time relay is mounted at an inlet to a radial
bore of the eccentric shaft, which allows reduction in an
amount of a gas-oil mixture supplied into the shaft during
an expansion period.
[0008] However, this metering unit complicates the
structure and reduces the compressor operation reliabil-
ity.
[0009] Further, said compressor has other disadvan-
tages listed above.
[0010] The invention is based on an object to develop
a rotary piston compressor where the cost-effective sup-
ply of a lubricant to  friction surfaces of the compressor
is provided due to modification of an ejector location and
switching of lubrication system channels as well as intro-
duction of novel structural members.
[0011] Said object is accomplished in that, in a rotary
piston compressor comprising an epitrochoidal casing
with a front and a rear side cover and with a rotor which
is arranged in a cavity of said casing and is situated on
an eccentric shaft, wherein the casing, side covers and
rotor form variable-volume working chambers, a system
for lubricating working surfaces of the compressor, the
system having a lubricant-containing crankcase, a lubri-
cant sprayer embodied as an ejector a nozzle of which
is communicated by a pipe to the bottom part of the crank-
case, a system of channels connecting the ejector to the
working chambers, and a device for metering the supply
of lubricant, according to the invention, the system of
channels is embodied as a radial or inclined opening
formed within an expansion zone in the casing and as
an opening connected thereto via a large-diameter cham-
ber and passing in an axial direction through the casing,
a flange of the rear side cover and a front flange of the
crankcase and connected to the ejector, and radial chan-
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nels are formed in the working surfaces of the side covers
in order to connect the crankcase cavity to the working
chambers during a suction period via an annular gap
formed between the eccentric shaft and the rear side
cover, while the device for metering the supply of lubri-
cant is embodied as a spring-loaded valve and a split
flexible ring that is preferably made of an anti-friction ma-
terial and has a gap of a predetermined metering size at
the location of its slit, of which valve and ring the spring-
loaded  valve is mounted in front of the ejector in said
large-diameter chamber, and the split flexible ring is
mounted in the annular gap between the eccentric shaft
and the rear side cover, wherein said annular gap is cov-
ered by the ring, and a gap of a predetermined metering
size is formed at the location of the slit of said ring.
[0012] A cushion volume is formed above the spring-
loaded valve.
[0013] The slit ring can be mounted in both an annular
groove formed in an opening of the rear side cover, and
in an annular groove formed in a body of the eccentric
shaft.
[0014] Said object is also accomplished in that, that,
in a rotary piston compressor comprising an epitrochoidal
casing with a front and a rear side cover and with a rotor
which is arranged in a cavity of said casing and is situated
on an eccentric shaft, wherein the casing, side covers
and rotor form variable-volume working chambers, a sys-
tem for lubricating working surfaces of the compressor,
the system having a lubricant-containing crankcase, a
lubricant sprayer embodied as an ejector a nozzle of
which is communicated by a pipe to the bottom part of
the crankcase, a system of channels connecting the ejec-
tor to the working chambers, and a device for metering
the supply of lubricant, according to the invention, an
additional lubricant-spraying means is mounted in the
crankcase and is embodied as a driving gear and a driven
gear meshed with each other, wherein the driving gear
is rigidly fastened on the eccentric shaft while a shaft of
the driven gear is fixedly fastened in a lower part of the
rear side cover such that a part of said gear is arranged
lower than a lower mark of a lubricant level.
[0015] An embodiment of the compressor in accord-
ance with the instant invention provides advantages as
follows.
[0016] The compressor of the invention provides more
accurate metering an amount of oil supplied to friction
parts of the working chambers.
[0017] A necessary and unmonitored amount of oil is
entrained during suction. Therefore, the blowout of oil
into the atmosphere is limited to minimum, and carbon-
ization is decreased. The need of the oil tank not exists
any longer because the compressor structure includes
the crankcase. Oil is heated from the rear side cover of
the compressor at low environmental temperatures. Not-
withstanding that the ejector operates at presence of a
certain pressure drop, while said drop can be (significant-
ly) lower, for example, during sand blasting, painting and
other works when the ejector does not operate., however,

the lubrication system operates even so, because an ad-
ditional, backup system sprays oil, said system consist-
ing of two meshed rotating gears the lower of which is a
driven one and is continuously within an oil bath of the
crankcase.
[0018] Since the ejector is placed into the crankcase,
the possibility of damaging pipes thereof during trans-
portation and operation of the compressor is excluded.
[0019] The invention is explained by drawings, where-
in:

Fig. 1 is a longitudinal sectional view of a compres-
sor;
Fig. 2 is a transverse view of the compressor with a
front cover removed;
Fig. 3 and Fig. 4 are fragments of a lubrication sys-
tem;
Fig. 5 and Fig. 6 are variants of the arrangement of
metering rings.

[0020] A rotary piston compressor (hereinafter referred
to as the compressor) consists of an epitrochoidal casing
1 covered at end faces by front and rear side covers 2,
3, and an eccentric shaft 4 having a rotor 6 mounted on
an eccentric portion of said shaft. A crankcase 6 is fas-
tened to an end face of the rear side cover 3 and closed
by a crankcase cover 7 at a rear end face. A lower part
of the crankcase is filled with oil (Fig. 1); a breather is
absent in the crankcase.
[0021] The epitrochoidal casing 1, the side covers 2,
3 and the rotor 5 form variable-volume working chambers
8 and 9. Fig. 2 shows the rotor 5 in two positions: by a
solid line when a volume of the chamber 8 is minimal
(harmful) and a volume the chamber 9 is maximal (total);
and by a dashed line in an intermediate position when
an inlet port 10 begins to open.
[0022] A pressure valve 11 is mounted in an outlet
(pressure) well of the casing 1. Radial and end-face seal
strips 12 and 13 are mounted in the rotor 5, said strips
being tighten against the working surfaces by expanders
and providing the hermetic sealing of the working cham-
bers 8 and 9.
[0023] A lubrication system (Fig. 2, 3 and 4) of the com-
pressor is embodied as an inclined or radial opening 14
formed in a working surface of the epitrochoidal casing
1 within an expansion process zone and as an axial open-
ing 15 connected thereto and passing through the epitro-
choidal casing 1, a flange of the rear side cover 3 and a
front flange of the crankcase 6 to which the ejector is
coaxially coupled, said ejector consisting of a nozzle  16
and a pipe 17 (Figs. 1, 3, 4), wherein a cylindrical chamber
18 is formed in the epitrochoidal casing, is connected
coaxially with or perpendicularly to the radial opening 14
or the axial opening 15 and has a diameter larger than
that of the approaching openings 14 and 15, said cham-
ber being closed at an end face by the front side cover
2 (Fig. 3) in radial arrangement of said chamber and by
a plug 19 (Fig. 4) in axial arrangement thereof. A self-
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operated valve 20 embodied as a piston (Fig. 3, 4) or a
ball (not shown in the drawings) is mounted within the
cylindrical chamber 18. An additional cushion volume 21
is attached to the cylindrical chamber 18, while a spring
22 is mounted above the piston (ball); radial channels 23
(Fig. 2) are formed in the operating surfaces of the side
covers 2 and 3, said channels connecting a cavity of the
crankcase 6 to the working chambers 8 and 9 via an
annular gap between the eccentric shaft 4 and the rear
side cover 3 during the suction process.
[0024] Location of the ejector within the crankcase 6
near the rear side cover 3 improves operation conditions
thereof at low temperatures, because the cover 3 is heat-
ed when the compressor operates, so oil in the vicinity
of said cover is heated as well and the viscosity of oil
decreases. The ejector is protected against damage with-
in the crankcase.
[0025] Annular grooves to fit split rings 24 (Fig. 5) or
25 (Fig. 6) made preferably of an anti-friction material are
formed at the location of the eccentric shaft 4 within the
opening of the rear side cover 3 in said cover or in the
eccentric shaft, said rings being pressed to the eccentric
shaft 4 (Fig. 5) or to the  opening of the rear side cover
3 (Fig. 6) by an intrinsic elasticity force and have a gap
of a predetermined metering size at the location of a slit,
said gap metering an amount of a gas-oil mixture supplied
to friction parts of the working chambers for lubrication.
[0026] Within the crankcase, the compressor further
comprises a driving gear 26 rigidly fastened on the ec-
centric shaft 4 and a driven gear 27 (Fig. 1) continuously
meshed therewith and mounted on a shaft 28, said driven
gear being fixedly fastened in a lug of the lower part of
the rear side cover 3 such that the lower part of the driven
gear is continuously arranged within oil irrespective of its
level. Said gear pair is an additional backup lubricant-
spraying means.
[0027] The compressor operates as follows. The ec-
centric shaft 4 is driven into rotation from a motor shaft
(conditionally not shown). The rotation is transmitted from
the eccentric shaft to the rotor 5 which moves planetary
while rotating with the motor shaft and being turned rel-
ative to it. When the rotor rotates, a volume of the working
chambers 8 and 9 is cyclically varied from minimal one
to maximal one due to which the working process takes
place. In Figs. 1 and 2, the rotor 5 is shown by solid lines
in an initial position when an injection process ends in
the working chamber 8 and a suction process takes place
in the working chamber 9. In Fig. 2, the rotor 5 is shown
by dashed lines in an intermediate position when an ex-
pansion process ends (or is close to end) in the operation
chamber 8, and a radial strip 12 begins to open an inlet
port 10 thereby to begin the suction process. Gas is
sucked through the inlet port 10. A compression  process
takes place in the working chamber 9; upon achievement
of an injection pressure, the pressure valve 11 is open
and the compressed gas is expelled out of said chamber.
Upon return of the rotor 5 to the initial position, the working
chambers 8 and 9 swap over, and the cycle is further

repeated.
[0028] The compressor is lubricated by a gas-oil mix-
ture. When the radial seal strip 12 passes by the radial
opening 14 (Figs. 3, 4), a pressurized gas is expelled out
of said opening, presses the spring 22 out and, as shown
in Figs. 3 and 4, moves the piston (ball) 20 to the leftmost
position (Fig. 3) or the uppermost position (Fig. 4) to open
a passage for a gas flow into the axial opening 15 and
the injector nozzle 16 and to rarefy its cross-section of
the smaller area due to which oil is drawn in from the
crankcase 6 and is ejected by the nozzle 16 into the
crankcase as a fine-dispersed gas-oil mixture that fills
the crankcase. Since the working chambers 8 and 9 com-
municate with the crankcase through the annular gap
between the rear side cover 3 and the eccentric shaft 4
and also through the radial channels 23, the gas-oil mix-
ture is sucked into said chambers when the suction proc-
ess takes place therein. To meter an amount of the gal-
oil mixture supplied for lubrication, the annular gap has
flexible split rings 24 or 25 fitted in the read side cover
(Fig. 5) or in the eccentric shaft 4 (Fig. 6) and having a
gap of a predetermined (metering) size. But the ejector
nozzle 16 also communicates with the working chambers
8 and 9 during the suction process, wherein the gas-oil
mixture can be drawn in through said nozzle. To lock or
limit the supply of said mixture to an amount necessary
for lubrication of the working surface of  the epitrochoidal
casing 1, the pistons (balls) 20 are mounted that fit into
their seats when subjected to the rarefaction in the work-
ing chambers of the epitrochoidal casing 1 and when
subjected to the force of the spring 22, thereby to close
the passage for drawing the gas-oil mixture in completely
or partially. Thus, it is possible to avoid the increased oil
flow rate, the carbonization, the blowout to the atmos-
phere, and to improve ecology. This is also promoted by
absence of the breather. The additional cushion volume
21 reduces the effect of pump strokes and makes the
movement of the piston (ball) 20 easier.
[0029] To provide reliable, trouble-free operation of the
compressor, the backup lubrication system is also used.
At a higher viscosity of oil and during operation of the
compressor under reduced power conditions when the
gas pressure in the expansion process is insufficient and
the ejector cannot operate, oil in the crankcase 6 will be
pulverized by the driven gear 27 immersed therein and
driven by the driving gear 26.

Claims

1. A rotary piston compressor comprising an epitro-
choidal casing with a front and a rear side cover and
with a rotor which is arranged in a cavity of said cas-
ing and is situated on an eccentric shaft, wherein the
casing, side covers and rotor form variable-volume
working chambers, a system for lubricating working
surfaces of the compressor, the system having a lu-
bricant-containing crankcase, a lubricant sprayer
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embodied as an ejector a nozzle of which is commu-
nicated by a pipe to the bottom part of the crankcase,
a system of channels connecting the ejector to the
working chambers, and a device for metering the
supply of lubricant, said compressor being charac-
terized in that the crankcase is fastened to the rear
side cover in order to contain the lubricant, the ejector
is mounted within the crankcase, and the system of
channels is embodied as an inclined or radial open-
ing formed within an expansion zone and as an axial
opening connected thereto through a large-diameter
chamber and passing through the casing, a flange
of the rear side cover and a front flange of the crank-
case and connected to the ejector, and radial chan-
nels are formed in the working surfaces of the side
covers in order to connect the crankcase cavity to
the working chambers during a suction period via an
annular gap formed between the eccentric shaft and
the rear side cover, while the device for metering the
supply of lubricant is embodied as a spring-loaded
valve and a split flexible ring that is preferably made
of an anti-friction material and has a gap of a prede-
termined metering size at the location of its slit, of
which valve and ring the spring-loaded valve is
mounted in front of the ejector in said  large-diameter
chamber, and the slit flexible ring is mounted in the
annular gap between the eccentric shaft and the rear
side cover, wherein said annular gap is covered by
the ring, and a gap of a predetermined metering size
is formed at the location of the slit of said ring.

2. The rotary piston compressor according to claim 1,
characterized in that a cushion volume is formed
above the spring-loaded valve.

3. The rotary piston compressor according to claim 1,
characterized in that the slit ring is mounted in an
annular groove formed in an opening of the rear side
cover.

4. The rotary piston compressor according to claim 1,
characterized in that the slit ring is mounted in an
annular groove formed in a body of the eccentric
shaft.

5. A rotary piston compressor comprising an epitro-
choidal casing with a front and a rear side cover and
with a rotor which is arranged in a cavity of said cas-
ing and is situated on an eccentric shaft, wherein the
casing, side covers and rotor form variable-volume
working chambers, a system for lubricating working
surfaces of the compressor, the system having a lu-
bricant-containing crankcase, a lubricant sprayer be-
ing embodied as an ejector a nozzle of which is com-
municated by a pipe to the bottom part of the crank-
case, a system of channels connecting the ejector
to the working chambers, and a device for metering
the supply of lubricant, said compressor being char-

acterized in that an additional backup lubricant-
spraying means is mounted in the crankcase and is
embodied as a driving gear and a driven gear
meshed with each other, wherein the driving gear is
rigidly fastened  on the eccentric shaft while a shaft
of the driven gear is fixedly fastened in the lower part
of the rear side cover such that a part of said gear
is arranged lower than a low mark of a lubricant level.
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