
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

81
1 

17
7

A
2

(Cont. next page)

��&����������
�
(11) EP 1 811 177 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
25.07.2007 Bulletin 2007/30

(21) Application number: 07100744.7

(22) Date of filing: 18.01.2007

(51) Int Cl.: �
F04B 39/16 (2006.01) F04B 27/10 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR
Designated Extension States: 
AL BA HR MK YU

(30) Priority: 23.01.2006 JP 2006013691

(71) Applicant: KABUSHIKI KAISHA TOYOTA 
JIDOSHOKKI
Kariya- �shi, �
Aichi-�ken (JP) �

(72) Inventors:  
• Inoue, Yoshinori

Kariya- �shi Aichi 448-8671 (JP) �
• Nakayama, Osamu

Kariya- �city Aichi 448-8671 (JP) �
• Kanai, Akinobu

Kariya- �shi Aichi 448-8671 (JP) �
• Tarutani, Tomoji

Kariya- �shi Aichi 448-8671 (JP) �

(74) Representative: TBK- �Patent
Bavariaring 4-6
80336 München (DE) �

(54) Structure for oil recovery in a compressor

(57) In a structure for oil recovery in a compressor
for separating oil from refrigerant and supplying the sep-
arated oil into the compressor through an oil supply pas-
sage, the compressor includes a rotary shaft, a cylinder
block having a plural cylinder bores, a cam member ro-
tated integrally with the rotary shaft, a piston received in
each cylinder bore being operable in conjunction with the
rotation of the rotary shaft through the cam member, a

suction port for allowing the refrigerant to be drawn from
a suction- �pressure region of the compressor to the cor-
responding cylinder bore, a discharge port for allowing
the refrigerant to be discharged from the corresponding
cylinder bore to a discharge- �pressure region of the com-
pressor, and a flexible reed valve for opening and closing
one of the suction port and the discharge port. The oil
supply passage is opened and closed in accordance with
motion of the reed valve.
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Description

BACKGROUND OF THE INVENTION

�[0001] The present invention relates to a structure for
oil recovery in a compressor.
�[0002] Japanese Patent Application Publication No.
2001-173563 discloses a compressor wherein a rotary
body is mounted on a drive shaft of the compressor for
rotation therewith adjacent to a radial bearing. The rotary
body is rotatably fitted in a circular hole formed in a cyl-
inder block of the compressor and a groove is formed in
the outer peripheral surface of the rotary body. Lubricat-
ing oil is separated from refrigerant in the discharge- �pres-
sure region of the compressor by an oil separator, and
is supplied through an oil supply hole into a gap between
the outer peripheral surface of the rotary body and the
inner peripheral surface of the circular hole. In the mean-
time, the above gap is in communication with a drive
chamber through a bleed hole. The groove is communi-
cable with the oil supply hole and the bleed hole alter-
nately one time for each rotation of the drive shaft. When
the groove is connected with the oil supply hole, the oil
is supplied into the groove. When the groove into which
the oil is supplied is then connected with the bleed hole,
the oil in the groove is supplied into the drive chamber
through the bleed hole thereby to lubricate parts or ele-
ments in the drive chamber which need to be lubricated.
�[0003] The gap between the outer peripheral surface
of the rotary body and the inner peripheral surface of the
circular hole is necessary for allowing the rotary body to
rotate. In addition, an oil separation chamber in which
the oil separator is disposed is a part of the discharge-
pressure region of the compressor and the drive chamber
is lower in pressure than the discharge- �pressure region.
Therefore, the above separated oil constantly leaks into
the drive chamber through the gap between the outer
peripheral surface of the rotary body and the inner pe-
ripheral surface of the circular hole because of the pres-
sure differential between the drive chamber and the oil
separation chamber. Such leakage may cause the oil
reserved at the bottom of the oil separation chamber to
be drained.
�[0004] The present invention is directed to a structure
for oil recovery in a compressor which can prevent the
oil separated from the refrigerant from being drained.

SUMMARY OF THE INVENTION

�[0005] An aspect of the present invention provides a
structure for oil recovery in a compressor for separating
oil from refrigerant and supplying the separated oil into
the compressor through an oil supply passage. The com-
pressor includes a rotary shaft, a cylinder block having
a plurality of cylinder bores formed therethrough to be
arranged around the rotary shaft, a cam member rotated
integrally with the rotary shaft, a piston received in each
cylinder bore being operable in conjunction with the ro-

tation of the rotary shaft through the cam member, a suc-
tion port for allowing the refrigerant to be drawn from a
suction-�pressure region of the compressor to the corre-
sponding cylinder bore, a discharge port for allowing the
refrigerant to be discharged from the corresponding cyl-
inder bore to a discharge-�pressure region of the com-
pressor, and a flexible reed valve for opening and closing
one of the suction port and the discharge port. The oil
supply passage is opened and closed in accordance with
motion of the reed valve.
�[0006] Other aspects and advantages of the invention
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, illus-
trating by way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0007] The features of the present invention that are
believed to be novel are set forth with particularity in the
appended claims. The invention together with objects
and advantages thereof, may best be understood by ref-
erence to the following description of the presently pre-
ferred embodiments together with the accompanying
drawings in which: �

FIG. 1A is a longitudinal sectional view showing a
variable displacement compressor according to a
first embodiment of the present invention;

FIG. 1B is a partially enlarged view of FIG. 1A;

FIG 2A is a cross sectional view as seen from the
line A- �A of FIG. 1A;

FIG. 2B is a partially enlarged longitudinal sectional
view as seen from the line C-�C of FIG 2A;

FIG 3 is a partially enlarged view of FIG 1A;

FIG. 4 is a cross sectional view as seen from the line
B-�B of FIG. 1A;

FIG 5 is a partially enlarged view of FIG. 4;

FIG 6 is a partially enlarged cross sectional view
showing a variable displacement compressor ac-
cording to a second embodiment of the present in-
vention;

FIG. 7 is a longitudinal sectional view showing a fixed
displacement compressor according to a third em-
bodiment of the present invention;

FIG. 8 is a cross sectional view as seen from the line
D-�D of FIG. 7;

FIG. 9A is a partially enlarged view of FIG. 7; and
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FIG. 9B is a partially enlarged view of FIG 7.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

�[0008] The following will describe a first embodiment
of an oil recovery structure according to the present in-
vention as applied to a variable displacement compres-
sor with reference to FIGS. 1A through 5. Referring firstly
to FIG 1A, the variable displacement compressor desig-
nated generally by numeral 10 includes a cylinder block
11 and a front housing 12 which is joined to the front end
of the cylinder block 11. A rear housing 13 is fixedly joined
to the rear end of the cylinder block 11 through a valve
plate 14, a suction valve plate 15, a discharge valve plate
16 and a retainer plate 17. The cylinder block 11, the
front housing 12 and the rear housing 13 cooperate to
form a housing of the variable displacement compressor
10.
�[0009] A rotary shaft 18 is rotatably supported by the
front housing 12 and the cylinder block 11 through radial
bearings 25, 26, respectively. As shown in FIG. 1A, the
front housing 12 and the cylinder block 11 cooperate to
form a pressure control chamber 121. A rotary support
19 is fixedly mounted on the rotary shaft 18, and a swash
plate 20 is supported by the rotary shaft 18 in such a way
that it is slidable in the direction of the axis 181 of the
rotary shaft 18 and also inclinable relative to the axis 181.
A pair of connecting elements 21 (only one being shown
in FIG. 1A) is fixedly mounted on the swash plate 20 that
serves as a cam member. A guide pin 22 (only one being
shown in FIG. 1A) is fixedly mounted on each connecting
element 21. A pair of guide holes 191 (only one being
shown in FIG. 1A) is formed in the rotary support 19. The
heads of the guide pins 22 are slidably fitted in the guide
holes 191. The swash plate 20 is inclinable relative to
the axis 181 of the rotary shaft 18 and rotatable integrally
with the rotary shaft 18 through the connection between
the paired guide holes 191 and the paired guide pins 22.
The inclination of the swash plate 20 is guided by the
guide holes 191 receiving therein the guide pins 22 and
the rotary shaft 18 slidably supporting the swash plate 20.
�[0010] In operation of the compressor 10, as the center
of the swash plate 20 adjacent to the rotary shaft 18
moves toward the rotary support 19, the inclination of the
swash plate 20 increases. The maximum inclination of
the swash plate 20 is restricted by the contact between
the rotary support 19 and the swash plate 20. The swash
plate 20 of FIG. 1A which is indicated by solid line is at
the position of the maximum inclination of the swash plate
20. As the center of the swash plate 20 moves toward
the cylinder block 11, the inclination of the swash plate
20 decreases. The swash plate 20 of FIG. 1A which is
indicated by two-�dot chain line is at the position of the
minimum inclination of the swash plate 20.
�[0011] The cylinder block 11 has formed therethrough
a plurality of cylinder bores 111, each of which receives
therein a piston 23. The rotary motion of the swash plate

20 is converted into the reciprocating motion of each pis-
ton 23 in its corresponding cylinder bore 111 through a
pair of shoes 24.
�[0012] As shown in FiGs. 1A and 2A, the rear housing
13 has a suction chamber 131 and a discharge chamber
132 formed therein. The cylinder bores 111 are separat-
ed from the suction chamber 131 and the discharge
chamber 132 by the valve plate 14. The suction chamber
131 forms a part of the suction-�pressure region of the
compressor 10 and the discharge chamber 132 forms a
part of the discharge-�pressure region of the compressor
10.
�[0013] As shown in FIG. 2B, the valve plate 14 and the
discharge valve plate 16 have suction ports 141 formed
therethrough. The valve plate 14 and the suction valve
plate 15 have discharge ports 142 formed therethrough.
The valve plate 14 serves as a partition plate of the
present invention. The suction valve plate 15 has flexible
plate-�like suction valves 151 and the discharge valve
plate 16 has flexible plate-�like discharge valves 161.
�[0014] During the suction stroke of the piston 23 mov-
ing leftward as seen in FIG. 1A, refrigerant gas in the
suction chamber 131 is drawn through the suction valve
151 (or reed valve) into the cylinder bore 111 correspond-
ing to the piston 23 in the suction stroke. The refrigerant
gas drawn into the cylinder bore 111 is then compressed
by the piston 23 moving rightward in FIG. 1A and dis-
charged into the discharge chamber 132 while pushing
open the discharge valve 161 (or reed valve). The pres-
sure in the cylinder bore 111 varies between the suction
pressure and the discharge pressure in accordance with
the reciprocating motion of the piston 23.
�[0015] As shown in FIG. 2B, the suction valve 151 is
movable away from or toward and into contact with the
front face 143 of the valve plate 14 adjacent to the cylinder
bore 111 thereby to open or close the suction port 141.
The discharge valve 161 is movable away from or toward
and into contact with the rear face 144 of the valve plate
14 on the side opposite to the cylinder bore 111 thereby
to open or close the discharge port 142. The discharge
valve 161 is brought into contact with a retainer 171 of a
retainer plate 17 for restricting the opening of the dis-
charge valve 161.
�[0016] As shown in FIG 1A, a thrust bearing 27 is in-
terposed between the rotary support 19 and the front
housing 12 for receiving reaction force of refrigerant gas
being discharged from the cylinder bores 111 through
the pistons 23, the shoes 24, the swash plate 20, the
connecting elements 21 and the guide pins 22.
�[0017] A projecting portion 28 is formed integrally with
the cylinder block 11 on the top peripheral surface there-
of. A muffler forming portion 29 is connected to the top
end of the projecting portion 28 through a gasket 30. The
projecting portion 28 has formed therein an oil separation
chamber 281 which is in communication with the dis-
charge chamber 132 through a discharge passage 31.
The muffler forming portion 29 is formed integrally with
a cylinder portion 32 for whirling the refrigerant gas, pro-
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jecting into the oil separation chamber 281 from the muf-
fler forming portion 29. The muffler forming portion 29
has formed therein a muffler chamber 291 which is in
communication with the passage 321 of the cylinder por-
tion 32.
�[0018] The suction chamber 131 and the muffler cham-
ber 291 are connected by an external refrigerant circuit
33 having therein a condenser 36 for allowing the refrig-
erant gas from the compressor 10 to be condensed by
transferring its heat to cooler surrounding air, an expan-
sion valve 35 and an evaporator 34 for allowing the re-
frigerant liquid to vaporize by absorbing ambient heat.
The expansion valve 35 is a thermal expansion valve for
automatically controlling the flow rate of the refrigerant
in accordance with temperature change of the gas at the
exit of the evaporator 34.
�[0019] The discharge chamber 132 and the pressure
control chamber 121 are connected by a supply passage
37. The pressure control chamber 121 and the suction
chamber 131 are connected by a bleed passage 38. The
refrigerant in the pressure control chamber 121 flows into
the suction chamber 131 through the bleed passage 38.
�[0020] An electromagnetic displacement control valve
39 is disposed in the supply passage 37. The supply of
the refrigerant from the discharge chamber 132 to the
pressure control chamber 121 through the supply pas-
sage 37 is increased or decreased in accordance with
the opening of the displacement control valve 39. Since
the refrigerant in the pressure control chamber 121 flows
into the suction chamber 131 through the bleed passage
38, the pressure in the pressure control chamber 121 is
changed depending on the supply of the refrigerant from
the discharge chamber 132 to the pressure control cham-
ber 129 through the supply passage 37. As the supply
of the refrigerant increases, the pressure in the pressure
control chamber 121 rises, while as the supply of the
refrigerant decreases, the pressure in the pressure con-
trol chamber 121 falls. Therefore, the inclination of the
swash plate 20 is increased or decreased thereby to con-
trol the displacement of the compressor 10. The pressure
control chamber 121 is in a pressure region other than
the discharge- �pressure region.
�[0021] As shown in FIG. 4, an annular groove 40 is
formed in the front face 143 of the valve plate 14 adjacent
to the suction valve plate 15 so as to entirely surround
the axis 181 of the rotary shaft 18. The annular groove
40 that serves as an annular passage is formed so as to
encompass all the cylinder bores 111. As shown in FIG
1B, the annular groove 40 is in communication with the
oil separation chamber 281 through a return passage 41
formed in the suction valve plate 15 and the cylinder block
11. The annular groove 40 is covered by part of the suc-
tion valve plate 15 other than the suction valves 151.
�[0022] As shown in FIG 5, an oil supply groove 42 is
radially formed in the front face 143 which is covered by
the flexible suction valve 151. The oil supply groove 42
is located adjacent to the proximal side of the suction
valve 151 and connected to the annular groove 40. The

oil supply groove 42 is provided for each suction valve
151.
�[0023] The refrigerant discharged into the discharge
chamber 132 that is a part of the discharge-�pressure re-
gion is flowed into the external refrigerant circuit 33
through the discharge passage 31, the oil separation
chamber 281, the passage 321 of the cylinder portion 32
and the muffler chamber 291 each of which is also a part
of the discharge-�pressure region of the compressor 10.
The refrigerant flowed into the external refrigerant circuit
33 returns to the suction chamber 131 that forms a part
of the suction-�pressure region.
�[0024] The refrigeration circuit formed by the variable
displacement compressor 10 and the external refrigerant
circuit 33 contains therein lubricating oil which flows with
the refrigerant in the circuit. The refrigerant flowed from
the discharge passage 31 into the oil separation chamber
281 is transferred toward the bottom of the oil separation
chamber 281 while swirling around the outer peripheral
surface of the cylinder portion 32, so that the oil in mist
form flowing with the refrigerant is separated from the
refrigerant. The oil separated from the refrigerant is trans-
ferred to the oil supply groove 42 through the return pas-
sage 41 and the annular groove 40. The return passage
41, the annular groove 40 and the oil supply groove 42
form an oil supply passage 43 (shown in FIG. 3), which
is opened or closed in accordance with the motion of the
suction valve 151. The oil supply groove 42 forms the
outlet of the oil supply passage 43.
�[0025] In operation of the compressor 10 during the
compression or discharge stroke of the piston 23 (right-
ward movement of the piston 23 as seen in FIG. 1A), the
suction valve 151 is in tight contact with the front face
143 of the valve plate 14 thereby to close the suction port
141. In this state, the oil supply groove 42 that is a part
of the oil supply passage 43 is closed by the suction valve
151, so that oil does not leak from the oil supply groove
42 into the cylinder bore 111. During the suction stroke
of the piston 23 (leftward movement of the piston 23 in
FIG. 1A), � the suction valve 151 is moved away from the
front face 143 of the valve plate 14 thereby to open the
suction port 141, which enables the oil supply groove 42
to communicate with the cylinder bore 111. Therefore,
the oil in the oil supply groove 42 is fed into the cylinder
bore 111.
�[0026] According to the first embodiment, the following
advantageous effects are obtained.�

(1) The flexible plate- �like suction valve 151 is caused
to open and close the suction port 141 and the oil
supply passage 43 each time the piston 23 makes
a reciprocating motion. During the suction stroke of
the piston 23, the oil supply passage 43 is opened
and, therefore, the oil in the oil supply groove 42
which is separated from the refrigerant is supplied
into the cylinder bore 111. Since the suction valve
159 is brought into tight contact with the front face
143 of the valve plate 14 by the discharge pressure,
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oil in the oil supply passage 43 which is then closed
by the suction valve 151 does not leak into the cyl-
inder bore 111 through the gap between the suction
valve 151 and the valve plate 14. Therefore, the oil
reserved in the oil separation chamber 281 will not
be drained and the refrigerant in the discharge-�pres-
sure region will not leak into the cylinder bore 111
through the oil supply passage 43.

(2) The oil supplied into the cylinder bore 111 lubri-
cates the sliding portion between the inner peripheral
surface of the cylinder bore 111 and the outer pe-
ripheral surface of the piston 23. Since the oil sepa-
rated in the oil separation chamber 281 is directly
supplied into the cylinder bore 111 through the oil
supply passage 43, a relatively large amount of oil
will be supplied into the cylinder bore 111. Therefore,
the sliding portion between the inner peripheral sur-
face of the cylinder bore 111 and the outer peripheral
surface of the piston 23 is sufficiently lubricated
thereby to improve abrasion resistance of the inner
peripheral surface of the cylinder bore 111 and the
outer peripheral surface of the piston 23.

(3) The oil is supplied from the oil supply passage
43 into the cylinder bore 111 only when the suction
port 141 is opened by the suction valve 151. There-
fore, compared to the case where the oil supply pas-
sage between the oil separation chamber 281 and
the cylinder bore 111 is constantly opened, the cross
sectional area of the oil supply passage 43 is en-
larged. This is advantageous in that clogging of the
oil supply passage 43 with foreign substance is pre-
vented successfully.

(4) The oil supply groove 42 opened or closed by the
suction valve 151 for each cylinder bore 111 is in
communication with the oil separation chamber 281
through the annular groove 40. The annular groove
40 enables the oil to be supplied from the oil sepa-
ration chamber 281 to all the cylinder bores 111.

(5) A large amount of oil should be supplied from the
oil supply passage 43 to the cylinder bore 111 in
case of a compressor having a large displacement
or a piston with a large stroke distance, while a small
amount of oil may be supplied in case of a compres-
sor with a smaller displacement or a piston with a
shorter stroke distance.

�[0027] The large displacement increases the moving
distance or the opening of the suction valve 151 from the
front face 143 of the valve plate 14, whereas the small
displacement decreases the distance or the opening.
That is, in the case of the large displacement which needs
a large amount of oil supplied into the cylinder bore 111,
the amount of oil supplied from the oil supply passage
43 to the cylinder bore 111 is large, while in the case of

the small displacement which needs only a small amount
of oil to be supplied into the cylinder bore 111, the amount
of oil supplied from the oil supply passage 43 to the cyl-
inder bore 111 is small.
�[0028] The above-�described structure wherein the oil
supply passage 43 is opened and closed by the suction
valve 151 enables appropriate oil supply as desired by
a specific displacement of the variable displacement
compressor 10.

(6) By changing design value of the maximal moving
distance of the suction valve 151 when it is moved
away from the front face 143 of the valve plate 14,
the oil supply from the oil supply passage 43 to the
cylinder bore 111 may be set appropriately.

(7) By changing design value of the length or width
of the oil supply groove 42, the oil supply from the
oil supply passage 43 to the cylinder bore 111 may
be set appropriately.

�[0029] The following will describe a second embodi-
ment of an oil recovery structure according to the present
invention as applied to a variable displacement compres-
sor with reference to FIG. 6. The same reference numer-
als will be used for the same components or elements of
the second embodiment as those of the first embodiment.
�[0030] In the second embodiment, a pair of oil supply
grooves 42, 42A is formed in the front face 143 of the
valve plate 14 on each side of the suction valve 151 ad-
jacent to the proximal side thereof and in facing relation
to the suction valve 151. The oil supply grooves 42, 42A
are connected to the annular groove 40. By so arranging
the paired oil supply grooves 42, 42A, the pressure for
supplying the oil from the oil supply grooves 42, 42A to
the cylinder bore 111 is substantially the same on both
sides of the suction valve 151, so that the suction valve
151 is smoothly opened and closed without being twisted.
Therefore, the suction valve 151 is highly in tight contact
with the front face 143 of the valve plate 14, with the result
that leakage of high-�pressure gas in the cylinder bore
111 through the suction port 141 into the suction chamber
131 is prevented (refer to FIG. 1A).
�[0031] The following will describe a third embodiment
of an oil recovery structure according to the present in-
vention as applied to a fixed displacement compressor
with reference to FIGs. 7 through 9B. The same reference
numerals will be used for the same components or ele-
ments of the third embodiment as those of the first em-
bodiment. As shown in FIG 7, the rear housing 13 has
the discharge chamber 132 formed therein. The front
housing 12 and the cylinder block 11 rotatably support a
rotary shaft 44 through a bearing 45 and a rotary valve
portion 46, respectively. A cam 47 of a swash-�plate shape
is disposed in a cam chamber 48 and fixed to the rotary
shaft 44.
�[0032] A thrust bearing 49 is interposed between the
front housing 12 and the cam 47. A plate 50 and a com-
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pression spring 51 are provided between the end of the
rotary valve portion 46 and the valve plate 14. The resil-
ient force of the compression spring 51 prevents free
axial movement in the direction of an axis 441 of the
rotary shaft 44.
�[0033] The rotary motion of the cam 47 which is rotat-
able with the rotary shaft 44 is transmitted to the piston
23 through its shoes 24 which are in slide contact with
the cam 47, thereby causing the piston 23 to reciprocate
in its cylinder bore 111.
�[0034] The rotary shaft 44 has an axial passage 52
formed therein. The rotary shaft 44 also has an inlet 53
formed on the peripheral surface thereof, through which
the axial passage 52 is in communication with the cam
chamber 48. The refrigerant in the cam chamber 48 is
flowed into the axial passage 52 through the inlet 53.
�[0035] The rotary valve portion 46 has formed therein
a communication hole 461 which is in communication
with the axial passage 52. The cylinder block 11 has
formed therein a suction port 54 which is in communica-
tion with the cylinder bore 111. The communication hole
461 is brought into communication intermittently with the
suction port 54 in accordance with the rotation of the ro-
tary shaft 44.
�[0036] During the suction stroke of the piston 23 (left-
ward movement of the piston 23 as seen in FIG. 7), the
suction port 54 in communication with the cylinder bore
111 for the piston 23 is in communication with the com-
munication hole 461. During the above suction stroke,
the refrigerant in the axial passage 52 of the rotary valve
portion 46 is drawn into the cylinder bore 111 through
the communication hole 461 and the suction port 54.
�[0037] On the other hand, during the compression or
discharge stroke of the piston 23 (rightward movement
of the piston 23 as seen in FIG 7), the communication
between the suction port 54 and the communication hole
461 is shut off. During the above compression or dis-
charge stroke, the refrigerant in the cylinder bore 111
forces the discharge valve 161 away from the discharge
port 142 and is discharged into the discharge chamber
132. The refrigerant discharged into the discharge cham-
ber 132 flows into the external refrigerant circuit 33
through the discharge passage 31, the oil separation
chamber 281 and the muffler chamber 291. The refrig-
erant flowing through the external refrigerant circuit 33
returns to the cam chamber 48 which forms a part of the
suction-�pressure region of the compressor.
�[0038] As shown in FIG. 8, the cylinder block 11 has
formed in the rear end face thereof an annular groove
55, a communication groove 56 and a plurality of oil sup-
ply grooves 57. The annular groove 55 is formed so as
to encompass all the cylinder bores 111. Each oil supply
groove 57 is in communication with the return passage
41 through the annular groove 55 and the communication
groove 56 and also in communication with the respective
cylinder bore 111.
�[0039] As shown in FIGs. 9A and 9B, a rod-�shaped
shutter 58 extends through the valve plate 14 for opening

and closing the communication groove 56. The shutter
58 is attached to the discharge valve 161. The shutter
58 is operable to open and close the communication
groove 56 in conjunction with the operation of the dis-
charge valve 161 to open and close the discharge port
142. FIG. 9A shows the closed state of the communica-
tion groove 56. In this state, oil is not transferred from
the return passage 41 to the annular groove 55. FIG 9B
shows the opened state of the communication groove
56, wherein the oil in the return passage 41 is transferred
to the annular groove 55. The return passage 41, the
communication groove 56, the annular groove 55 and
the oil supply grooves 57 cooperate to form the oil supply
passage 59, which is opened and closed in accordance
with the operation of the discharge valve 161. The oil
supply grooves 57 forms the outlet of the oil supply pas-
sage 59.
�[0040] The oil recovery structure of this third embodi-
ment is so arranged that a slight clearance is formed
between the outer peripheral surface of the shutter 58
and the cylinder block 11 even when the shutter 58 closes
the communication groove 56. Since the cross sectional
area of the communication groove 56 is relatively small,
however, the cross sectional area of the clearance is ex-
tremely small. Therefore, leakage of the oil through the
oil supply passage 59 hardly occurs when the oil supply
passage 59 is closed.
�[0041] The oil is supplied from the oil supply passage
59 to the cylinder bore 111 only when the discharge port
142 is opened by the discharge valve 161. Therefore,
compared to the case where an oil supply passage be-
tween the oil separation chamber 281 and the cylinder
bore ’111 is constantly opened, the cross sectional area
of the oil supply passage 59 of the third embodiment is
enlarged. This is advantageous in that clogging of the oil
supply passage 59 with foreign substance is prevented
successfully
�[0042] According to the third embodiment, the effects
similar to the effects as described under (2) and (4) of
the first embodiment are obtained.
�[0043] The present invention may be practiced in the
following modifications of the above embodiments.
�[0044] The shape of the oil supply passage formed in
the valve plate 14 may be a hole that extends through
the valve plate 14, so that the outlet of the oil supply
passage (oil supply port) in the valve plate 14 is opened
to the cylinder bore 111.
�[0045] The first through third embodiments may be
modified such that the oil in the oil supply passage is
supplied to only one of the plural cylinder bores 111.
�[0046] The first embodiment may be modified such that
the oil in the oil supply passage is supplied to the pressure
control chamber 121 (pressure region other than the dis-
charge-�pressure region).
�[0047] The first embodiment may be modified such that
the oil in the oil supply passage is supplied to the suction
chamber 131.
�[0048] The third embodiment may be modified such
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that the oil in the oil supply passage is supplied to the
cam chamber 48.
�[0049] The first embodiment may be modified such that
the annular groove 40 is formed in the cylinder block 11
or alternatively in a space surrounded by the cylinder
block 11 and the valve plate 14.
�[0050] The present invention is also applicable to a
piston type fixed displacement compressor having a flex-
ible plate-�like suction valve.
�[0051] The first through third embodiments may be
modified such that the oil is separated from the refrigerant
in the external refrigerant circuit 33 and the separated oil
is supplied into the compressor through the oil supply
passage.
�[0052] The first through third embodiments may be
modified such that the oil is separated from the refrigerant
in the pressure region in the pressure control chamber
121 or in the suction-�pressure region of the compressor
and the separated oil is supplied through the oil supply
passage.
�[0053] The present invention is also applicable to a
piston compressor having a cam member with a shape
other than that of a swash plate.
�[0054] Therefore, the present examples and embodi-
ments are to be considered as illustrative and not restric-
tive, and the invention is not to be limited to the details
given herein but may be modified within the scope of the
appended claims.
�[0055] In a structure for oil recovery in a compressor
for separating oil from refrigerant and supplying the sep-
arated oil into the compressor through an oil supply pas-
sage, the compressor includes a rotary shaft, a cylinder
block having a plural cylinder bores, a cam member ro-
tated integrally with the rotary shaft, a piston received in
each cylinder bore being operable in conjunction with the
rotation of the rotary shaft through the cam member, a
suction port for allowing the refrigerant to be drawn from
a suction- �pressure region of the compressor to the cor-
responding cylinder bore, a discharge port for allowing
the refrigerant to be discharged from the corresponding
cylinder bore to a discharge-�pressure region of the com-
pressor, and a flexible reed valve for opening and closing
one of the suction port and the discharge port. The oil
supply passage is opened and closed in accordance with
motion of the reed valve.

Claims

1. A structure for oil recovery in a compressor for sep-
arating oil from refrigerant and supplying the sepa-
rated oil into the compressor through an oil supply
passage, the compressor including a rotary shaft, a
cylinder block having a plurality of cylinder bores
formed therethrough to be arranged around the ro-
tary shaft, a cam member rotated integrally with the
rotary shaft, a piston received in each cylinder bore
being operable in conjunction with the rotation of the

rotary shaft through the cam member, a suction port
for allowing the refrigerant to be drawn from a suc-
tion-�pressure region of the compressor to the corre-
sponding cylinder bore, a discharge port for allowing
the refrigerant to be discharged from the correspond-
ing cylinder bore to a discharge-�pressure region of
the compressor, and a flexible reed valve for opening
and closing one of the suction port and the discharge
port, characterized in that
the oil supply passage is opened and closed in ac-
cordance with motion of the reed valve.

2. The structure according to claim 1, wherein the cyl-
inder bores are separated from the suction-�pressure
region and the discharge-�pressure region by a par-
tition plate, the reed valve being movable away from
or toward and into contact with a face of the partition
plate adjacent to the cylinder bores to open or close
the corresponding suction port, an outlet of the oil
supply passage being covered by the reed valve
when the reed valve closes the suction port.

3. The structure according to claim 2, wherein the outlet
of the oil supply passage is divided into two parts
which are formed on each side of the reed valve ad-
jacent to the proximal side thereof.

4. The structure according to claim 2 or 3, wherein the
oil supply passage includes an annular passage
which is formed so as to encompass all the cylinder
bores, the annular passage being connected to the
outlet through an oil supply groove.

5. The structure according to any one of claims 2
through 4, wherein the oil supply passage includes
an annular passage which is formed so as to entirely
surround an axis of the rotary shaft, the annular pas-
sage being connected to the outlet through an oil
supply groove.

6. The structure according to claim 5, wherein the oil
supply groove is radially formed in the face of the
partition plate.

7. The structure according to claim 5 or 6, wherein the
annular passage is formed in the partition plate.

8. The structure according to claim 1, wherein the cyl-
inder bores are separated from the suction-�pressure
region and the discharge-�pressure region by a par-
tition plate, the reed valve being movable away from
or toward and into contact with a face of the partition
plate on the opposite side to the cylinder bores to
open or close the corresponding discharge port, a
part of the oil supply passage being provided in the
partition plate, a shutter being operable to open and
close the part of the oil supply passage provided in
the partition plate in conjunction with the motion of
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the reed valve.

9. The structure according to any one of claims 1
through 8, wherein the oil in the oil supply passage
is directly supplied into the plural cylinder bores.

13 14 



EP 1 811 177 A2

10



EP 1 811 177 A2

11



EP 1 811 177 A2

12



EP 1 811 177 A2

13



EP 1 811 177 A2

14



EP 1 811 177 A2

15



EP 1 811 177 A2

16



EP 1 811 177 A2

17

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2001173563 A [0002]


	bibliography
	description
	claims
	drawings

