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(54) COMPRESSOR

(57)  Acompressor(1)includes communication holes
(83) penetrating through a valve plate (9) at positions
opposite to regulation steps of a cylinder block (2) and
communicating cylinder bores (3) and suction chamber
(7), arotary valve (71) configured to rotate with the drive
shaft (10) and be in rotational slide contact with a suction
chamber side of the valve plate (9) as covering the com-
munication holes (83) of the valve plate (9). The rotary

valve (71) is formed with a residual pressure release pas-
sage (71c). As the rotary valve (71) rotates, the residual
pressure release passage (71c) connects by turns one
of the communication holes (83) communicating with one
of the cylinder bores (3) having finished discharge and
another of the communication holes (83) communicating
with another of cylinder bores (3) having lower pressure
than the one of the cylinder bores (3).
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Description

TECHNICAL FIELD

[0001] The presentinvention relates to a compressor.
BACKGROUND ART
[0002] A compressor is disclosed in Japanese Patent

Application Laid-Open No. 2005-163714. The compres-
sor includes a cylinder block, a front housing and a rear
housing. The cylinder block is formed with a bearing hole
to rotatably support a driving shaft at a center of the cyl-
inder block and is formed with cylinder bores spaced from
each other at an interval along a circumferential direction
of the cylinder block around the bearing hole. The front
housing is attached to a front end of the cylinder block
and forms a crankcase therein. The rear housing is at-
tached to a rear end of the cylinder block via a valve plate
and forms a suction chamber and a discharge chamber
therein.

[0003] The valve plate is formed with suction holes
communicating the cylinder bore with the suction cham-
ber and discharge holes communicating the cylinder bore
with the discharge chamber. A reed type suction valve
is provided at the cylinder bore side of the valve plate to
open and close the suction holes. A reed type discharge
valve is provided at the discharge chamber side of the
valve plate to open and close the discharge holes.
[0004] A piston is reciprocatably arranged in each cyl-
inder bore. In the crank chamber, a conversion mecha-
nism is provided to convert rotations of the drive shaft
into reciprocations of the pistons. With this configuration,
when the drive shaft rotates, the pistons reciprocate with-
in the cylinder bores. When the pistons reciprocate, re-
frigerantis sucked into the cylinder bores from the suction
chamber, and the sucked refrigerant is compressed in
the cylinder bores and then discharged out from the cyl-
inder bores into the discharge chamber.

[0005] In general, even when the piston is located in
the top dead center thereof, a small amount of high-pres-
sure refrigerant remains in the cylinder bore since the
refrigerant cannot completely be discharged out into the
discharge chamber.

[0006] Such a residual refrigerant is reexpanded in a
suction stroke in which the piston moves from the top
dead center to the bottom dead center. The reexpansion
amount of the residual refrigerant reduces fresh refriger-
ant to be sucked through the suction holes from the suc-
tion chamber. As a result, the suction amount of the fresh
refrigerant decreases and the suction efficiency decreas-
es.

[0007] Therefore, the above conventional artis config-
ured such that the high-pressure residual gas which re-
mained in one of the cylinder bores after a compression
stroke is discharged to another of the cylinder bores hav-
ing lower pressure than the one of the cylinder bores. In
particular, communication holes are provided which ra-
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dially extend through the cylinder block so as to connect
the cylinder bores to the bearing hole rotatably supporting
the drive shaft at the center of the cylinder block. More-
over, a residual-gas bypass passage is formed in a
groove shape or in a hole shape on the outer peripheral
surface of the drive shaft. As the drive shaft rotates, the
residual-gas bypass passage connects one of the cylin-
der bores having finished a discharge stroke to another
of the cylinder bores which has lower pressure than the
one of the cylinder bores. In other words, the residual-
gas bypass passage connects one of the communication
holes which communicates with one of the cylinder bores
having finished the discharge stroke to another of the
communication holes which communicates with another
of the cylinder bores having lower pressure than the one
of the cylinder bores. Therefore, the high-pressure resid-
ual gas which remained in one of the cylinder bores at
the end of the compression stroke can be released to
another of the cylinder bores having lower pressure than
the one of the cylinder bores.

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0008] Inthe above-mentioned conventional compres-
sor, since the communication holes are open at inner
circumference surfaces of the cylinder bores, the com-
munication holes have been required to be machined to
prevent bad slide contacts between the inner circumfer-
ence surfaces of the cylinder bores and outer circumfer-
ence surfaces of the pistons. This requires high machin-
ing accuracy and the manufacturing cost tends to be-
come more expensive.

[0009] Moreover, communication holes that commu-
nicate the bearing hole provided at the center of the cyl-
inder block with the cylinder bores provided around the
bearing hole have comparatively large interior spaces so
that the residual gas tend to easily remain in the commu-
nication holes.

[0010] The present invention is invented based on
such a conventional art, and the object of the present
invention is to provide a compressor capable of obtain a
good slide contact between inner circumference surface
of cylinder bores and outer circumference surface of pis-
tons even though a high-pressure residual gas release
path is provided.

MEANS FOR SOLVING PROBLEM

[0011] An aspect of the present invention is a com-
pressor including: a cylinder block formed with cylinder
bores spaced from each other in an interval along a cir-
cumferential direction of the cylinder block around a drive
shaft; a housing attached to the cylinder block via a valve
plate through which suction holes are penetrated and
forming a suction chamber therein; reed type suction
valves disposed on a cylinder bore side of the valve plate
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and configured to open and close the suction holes, reg-
ulation steps recessed, at the periphery of the cylinder
bore, from a valve plate side of the cylinder block and
configured to limit maximum lift positions of the suction
valves; pistons reciprocatably disposed in the cylinder
bores respectively and configured to reciprocate with ro-
tation of the drive shaft to perform an suction stroke and
a discharge stroke by turns within the cylinder bores;
communication holes penetrating through the valve plate
at positions opposite to the regulation steps and connect-
ing the cylinder bores and the suction chamber; and a
rotary valve configured to be in rotational slide contact
with the suction chamber side of the valve plate with cov-
ering the communication holes of the valve plate as ro-
tating with the drive shaft; a residual pressure release
passage formed in the rotary valve. As the rotary valve
rotates, the residual pressure release passage sequen-
tially connects one of the communication holes which
communicates with one of the cylinder bores which has
finished a discharge stroke and another of the commu-
nication holes which communicates with another of the
cylinder bores which has a lower-pressure than the one
of the cylinder bores.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

[Fig. 1] Fig. 1 is a sectional view of a compressor
according to an embodiment of the present inven-
tion.

[Fig. 2] Fig. 2 is an expanded sectional view of a
residual pressure release mechanism of the com-
pressor.

[Fig. 3] Fig. 3 is an exploded perspective view of the
compressor, explaining a stacked structure including
a suction valve plate, a valve plate and arotary valve.
[Fig. 4] Fig. 4 is an exploded perspective view of the
residual pressure release mechanism, explaining an
assembly of the valve plate, a stopper and a coll
spring.

[Fig. 5] Fig. 5 is a rear view of the valve plate.

[Fig. 6] Fig. 6 is a sectional view along SA-SA line in
Fig. 2, explaining connecting states between the re-
sidual pressure release passage and communica-
tion holes as the rotary valve rotates, and particular-
ly, showing a state before the connection.

[Fig. 7] Fig. 7 is a sectional view along SA-SA line in
Fig. 2, explaining the connecting states between the
residual pressure release passage and communica-
tion holes as the rotary valve rotates, and particular-
ly, showing the connection state.

[Fig. 8] Fig. 8 is a sectional view along SA-SA line in
Fig. 2, explaining the connecting states between the
residual pressure release passage and communica-
tion holes as the rotary valve rotates, and particular-
ly, showing a state after the connection.

[Fig. 9] Fig. 9 is a view of a rotary valve of a com-

10

15

20

25

30

35

40

45

50

55

pressor according to a first modification.

[Fig. 10] Fig. 10 is a view of a valve plate of a com-
pressor according to a second modification.

[Fig. 11] Fig. 11 is a view of a valve plate and a rotary
valve of a compressor according to a third modifica-
tion.

BEST MODE FOR CARRYING OUT THE INVENTION

[0013] Hereafter, compressors according to embodi-
ments of the present invention will be explained with ref-
erence to drawings.

[0014] First, an embodiment of the present invention
will be explained with reference to Figs. 1-8. A discharge
valve plate is omitted in Figs. 6 to 8.

Overall Structure of the Compressor

[0015] The compressor 1 of the present embodiment
is a swash plate type variable capacity compressor as
shown in Fig. 1. This compressor 1 has a cylinder block
2 which has two or more cylinder bores 3 spaced evenly
apart from each other in a circumferential direction there-
of, a front housing 4 which is attached to a front end of
the cylinder block 2 and forms therein a crank chamber
5 communicating with the cylinder bore 3, a rear housing
6 which is attached to a rear end of the cylinder block 2
with a valve plate 9 therebetween and forms therein a
suction chamber 7 and a discharge chamber 8. The cyl-
inder blocks 2, the front housing 4 and the rear housing
6 are attached and fastened together with through bolts
13 so as to constitute an overall housing of the compres-
sor.

[0016] Between the valve plate 9 and the rear housing
6, a gasket 53 intervenes to maintain sealing of the suc-
tion chamber 7 and the discharge chamber 8. Between
the valve plate 9 and the cylinder block 2, a gasket 54
(see Fig. 2) intervenes to maintain sealing of the cylinder
bore 3.

[0017] The valve plate 9 is formed in an approximately
circular disk shape. The valve plate 9 is formed with suc-
tion holes 11 communicating the cylinder bores 3 with
the suction chamber 7, and discharge holes 12 commu-
nicating the cylinder bores 3 with the discharge chamber
8.

[0018] In the suction chamber 7, a suction valve plate
55 (refer to Fig. 3) having reed type suction valves 57 to
open and close the suction holes 11 is provided on the
front side of the valve plate 9 (the cylinder block side of
the valve plate 9). In the discharge chamber 8, a dis-
charge valve plate 61 having reed type discharge valves
63 to open and close the discharge holes 12 is provided
on the rear side of the valve plate 9 (the rear housing
side of the valve plate 9).

[0019] The suction valve plate 55 is formed as an elas-
tic thin plate (for example, a metallic thin plate etc.) and
is sandwiched between the valve plate 9 and the cylinder
block 2 as shown in Fig. 1. The suction valve plate 55 is
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formed with the reed type suction valves 57 at positions
corresponding to the suction holes 11. The suction valves
57 normally cover and close the suction holes 11. When
pressure in the cylinder bore 3 declines in a suction stroke
and a pressure difference between the suction chamber
7 and the cylinder bore 3 becomes greater than prede-
termined level, the suction valve 57 is flexurally deformed
to open the suction hole 11. Maximum lift positions of the
suction valves 57 are regulated by regulation steps 59
(see Fig. 2) which are recessed at peripheries of the cyl-
inder bores 3 from the rear end of the cylinder block 2
(the side of the cylinder block 2 to which the rear housing
6 is attached). On the other hand, the discharge valve
plate 61 is formed as an elastic thin plate (for example,
a metallic thin plate etc.) and is sandwiched between the
valve plate 9 and the rear housing 6 as shown in Fig. 1.
The discharge valve plate 61 is formed with the reed the
type discharge valves 63 at positions corresponding to
the discharge holes 12. The discharge valves 63 normally
cover and close the discharge holes 12. In a compression
stroke, the discharge valve 63 is flexurally deformed so
as to open the discharge hole 12 when the inside of the
cylinder bore 3 exceeds predetermined pressure. Maxi-
mum lift positions of the discharge valves 63 are regu-
lated by stopper parts 65 formed on the gasket 53.
[0020] Annulargrooves 11cand 12c (referto Figs. 5-6)
are recessed around the suction holes 11 and the dis-
charge holes 12 so as to decrease a contact area where
the suction valve 57 contacts with the valve plate 9 and
a contact area where the discharge valve 63 contacts
with the valve plate 9, and therefore the suction valve 57
and the discharge valve 63 open easily.

[0021] The drive shaft 10 is rotatably supported by
center through holes 14 and 18 of the cylinder block 2
and the front housing 4 via radial bearings 15 and 19,
and thereby, the drive shaft 10 is rotatable in the crank
chamber 5.

[0022] The thrust bearing 20 intervenes between an
inner surface of the front housing 4 and a front side of a
rotor 21 fixed to the drive shaft 10 in the crank chamber
5. The thrust bearing 16 intervenes between a step por-
tion formed on the drive shaft 10 and the adjustable screw
17 fixed to the center through hole 14 of the cylinder block
2. This configuration stops axial movements of the drive
shaft.

[0023] In the crank chamber 5, a conversion mecha-
nism is provided to convert rotation of the drive shaft 10
into reciprocation of the pistons 29. The conversion
mechanism includes the rotor 21 as a rotation member
fixed to the drive shaft 10, a swash plate slidably and
inclinably attached to the drive shaft 10, and a connection
mechanism 40 connecting the rotor 21 and the swash
plate 24 such that the rotor 21 and the swash plate 24
rotate as one unit with permitting variation of the inclina-
tion angle of the swash plate 24. The pistons 29 each is
attached to an outer peripheral portion of the swash plate
24 with a pair of hemispherical piston shoes 30 and 30.
When the swash plate 24 rotates, the pistons 29 recip-
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rocate in the cylinder bores 3 according to the inclination
angle of the swash plate 24. As the pistons 29 recipro-
cate, refrigerant is sucked from the suction chamber 7
into the cylinder bores 3 through the suction holes 11 of
the valve plate 9, and compressed within the cylinder
bores 3, and then the compressed refrigerant is dis-
charged out into the discharge chamber 8 through the
discharge holes 12 of the valve plate 9.

[0024] When the swash plate 24 moves toward the cyl-
inder block 2 against a return spring 52, the inclination
angle of the swash plate 24 decreases, and when the
swash plate 24 moves away from the cylinder block 2
against a return spring 51, the inclination angle of the
swash plate 24 increases.

Control of Variable Capacity

[0025] In order to change the refrigerant discharge ca-
pacity, the inclination angle of the swash plate 24 is con-
trolled to change the piston stroke. Based on a pressure
difference (pressure balancing) between crank chamber
pressure Pc at the rear side of the piston 29 and suction
chamber pressure Ps at the front side of the piston 29,
the inclination angle of the swash plate 24 is changed
and the piston stroke is changed. Therefore, a pressure
control mechanism is provided in the variable capacity
compressor. The pressure control mechanism has a gas
releasing passage (not shown) communicating the crank
chamber 5 with the suction chamber 7 and a gas supply-
ing passage (not shown) communicating the crank cham-
ber 5 with the discharge chamber 8, and a control valve
33 provided in a middle of the gas supplying passage
and configured to control to open and close the gas sup-
plying passage.

[0026] Regardless of opening or closing of the control
valve 33, refrigerant gas is released from the crank cham-
ber 5 through the gas releasing passage into the suction
chamber 7.

[0027] When the control valve 33 opens the gas sup-
plying passage, high-pressure refrigerant gas flows from
the discharge chamber 8 into the crank chamber 5
through the gas supplying passage, and thereby, the
pressure in the crank chamber 5 rises. As the pressure
in the crank chamber 5 rises, the swash plate 24 moves
toward the cylinder block 2 and the inclination angle of
the swash plate 24 decreases. Therefore, the piston
stroke becomes small and the discharge amount of the
compressor 1 decreases.

[0028] On the other hand, when the control valve 33
closes the gas supplying passage, the pressure differ-
ence between the suction chamber 7 and the crank
chamber 5 reduces to be zero. Then, the swash plate 24
moves away from the cylinder block 2 to increase the
inclination angle of the swash plate, the piston stroke
becomes large and the discharge amount of the com-
pressor 1 increases.
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Residual Pressure Release Mechanism

[0029] Next, a residual pressure release mechanism
70 will be explained.

[0030] Thecompressorof the presentembodiment fur-
ther includes communication holes 83 (Figs. 2, 3) formed
in the valve plate 9 at positions corresponding to the cyl-
inder bores 3 and includes the residual pressure release
mechanism 70 (Fig. 2) configured to connect and discon-
nect the communication holes 83 each other. The resid-
ual pressure release mechanism 70 is configured to re-
lease the high pressure residual gas which remained one
of the cylinder bores 3 having finished discharge to an-
other of the cylinder bores 3 having lower-pressure than
the one of the cylinder bores 3 concerned.

[0031] The residual pressure release mechanism 70
is provided on the rear side of the valve plate 9 (the rear
housing 6 side of the valve plate 9). The residual pressure
release mechanism 70 is provided with a rotary valve 71,
a stopper 73 and an elastic member (in this embodiment,
a coil spring 75 as a spring). The rotary valve 71, the
stopper 73 and the coil spring 75 are arranged in the
suction chamber 7 as shown in Figs. 1 and 2.

[0032] The rotary valve 71 is formed with a cylindrical
boss part 71a and a main part 71b outwardly extending
from the boss part 71a and formed in a circular disk shape
as shown in Figs. 2-4. The boss part 71a of the rotary
valve 71 is fitted around an outer circumferential surface
of the drive shaft 10 which extends through a center
through hole 81 of the valve plate 9 into the suction cham-
ber 7, so that the rotary valve can rotatably and axially
slidably move with respect to the drive shaft 10. The main
part 71b of the rotary valve 71 is formed with a residual
pressure release passage 71c formed in an arc slot
shape and recessed on a slide contact surface where
the rotary valve 71 slidably contacts (Fig. 2-4).

[0033] The stopper 73 is formed with a cylindrical boss
part 73a and a flange part 73b outwardly projected from
the boss part 73a in a circular disk shape as shown in
Figs. 2 and 4. The boss part 73a of the stopper 73 is
fixedly attached to an axial end 10a of the drive shaft 10
with the bolt 77 as a fastening means, so that the stopper
73 rotates with drive shaft 10 together. As shown in Fig.
4, the axial end 10a of the drive shaft 10 is formed as a
hexagon shaped fitting part 10a, and an inside of the
boss part 73a of the stopper 73 is formed as a hexagon
shaped fitting hole 73c into which the fitting part 10a of
the drive shaft is fitted.

[0034] As shown in Figs. 2 and 4, a pair of arms 73d
is projected from the boss part 73a of the stopper 73
towards the boss part 71a of the rotary valve 71. The
arms 73d and the boss part 73a of the rotary valve have
rotation transmission faces 71e and 73e respectively
which carry out facing contact each other and transmit
rotation of the stopper 73 to the rotary valve 71. Thereby,
the rotary valve 71 and the drive shaft 10 rotate as one
unit with the stopper 73.

[0035] As shown in Fig. 2, the coil spring 75 is com-

10

15

20

25

30

35

40

45

50

55

pressed between the flange part 73b of the stopper 73
and the main part 71b of the rotary valve 71. Thereby,
the rotary valve 71 is biased toward the valve plate 9 so
as to be in close contact with the valve plate 9.

[0036] When the rotary valve 71 which is in close con-
tact with the valve plate 9 rotates with the drive shaft 10,
the residual pressure release passage 71c on the rotary
valve 71 rotates, and thereby, connections occur sequen-
tially between one of the communication holes 83 which
communicates with one of the cylinder bores 3 having
finished a compression stroke (a discharge stroke) and
another of the communication holes 83 which communi-
cates with another of the cylinder bores 3 having lower-
pressure than the one of the cylinder bores 3.

[0037] In particular, the valve plate 9 is formed with the
communication holes 83 provided at positions facing to
the regulation steps 59 of the cylinder bores 3. The re-
sidual pressure release passage 71c includes an inlet
port 71f, an outlet port 71 h, and a connection part 71 g
connecting the inlet port 71 f and the outlet port 71 h. The
communication holes 83 are located on rotational tracks
of the inlet port 71f and the outlet port 71h but out of a
rotational track of the connection part 71g.

[0038] With this configuration, as the rotary valve 71
rotates, the inlet port 71f of the residual pressure release
passage 71c connects with the communication hole 83
of one of the cylinder bores 3 having finished a compres-
sion stroke one by one, and the outlet port 71h of the
passage 71c connects with the communication hole 83
of another of the cylinder bore 3 having lower-pressure
than the one of the cylinder bores 3 one by one. There-
fore, the high-pressure residual gas remaining in one of
the cylinder bore 3 which has finished a discharge stroke
flows into another of the cylinder bores 3 having lower-
pressure than the one of the cylinder bores 3.

[0039] In this embodiment, the communication holes
83 of the valve plate 9 are penetrated from the bottoms
of the annular grooves 11c which are formed around the
suction holes 11.

Effect

[0040] Next, effects of this embodiment will be ex-
plained.

[0041] The compressor 1 of this embodiment includes

the communication holes 83 extending through the valve
plate 9 at the positions opposite to the regulation steps
59 of the cylinder bores 3 and connecting the cylinder
bores 3 and the suction chamber 7, and the rotary valve
71 configured to rotate with the drive shaft 10 with cov-
ering the communication hole 83 of the valve plate 9 and
be in rotational slide contact with the suction chamber
side of the valve plate 9. The rotary valve 71 is formed
with the residual pressure release passage 71c. As the
rotary valve 71 rotates, the residual pressure release
passage 71c interconnects by turns one of communica-
tion holes 83 of the valve plate communicating with one
of the cylinder bores 3 having finished discharge and
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another of the communication holes 83 of the valve plate
communicating with another of the cylinder bores 83 hav-
ing lower pressure than the one of the cylinder bores
having finished discharge.

[0042] Therefore, the high pressure residual gas which
remained in the one of the cylinder bores 3 without being
discharged out in a compression stroke thereof escapes
from the one of the cylinder bores 3 (that is, a cylinder
bore 3 in an early stage of a suction stroke) into another
of the cylinder bores 3 having lower-pressure than the
one of the cylinder bores 3 concerned (that is, a cylinder
bore 3 in a early stages or a middle stage of a compres-
sion stroke). Thus, the reexpansion of the high pressure
residual gas decreases in a suction stroke, and the suc-
tion efficiency improves.

[0043] Unlike the above-mentioned conventional art
(for example, JP2005-163714), no openings are formed
on an inner circumferential surface of the cylinder bore
3, so that good slide contact between the inner circum-
ferential surface of the cylinder bores 3 and an outer cir-
cumferential surface of the piston 29 can be obtained.
[0044] Moreover, since the communication hole 83 of
the valve plate 9 extends through the valve plate 9, the
inside space of the communication hole 83 tends to be
smaller than the conventional art (for example,
JP2005-163714) which has communication holes ex-
tending through from a bearing hole at a center of a cyl-
inder block to a cylinder bore provided around the bearing
hole. Therefore, the suction efficiency improves further.
[0045] Furthermore, since the communication holes
83 of the valve plate 9 are provided at the positions op-
posite to the regulation steps 59, this configuration allows
to use spaces 85 between the regulation steps 59 and
the valve plate 9.

[0046] Moreover, in the compressor 1 of this embodi-
ment, the annular grooves 11c are formed around the
suction holes 11 on the front side of the valve plate 9 (the
cylinder bore 3 side of the valve plate 9).

[0047] With the annular grooves 11c, the suction
valves 57 easily open, and the suction efficiency further
improves. And since the communication holes 83 are pro-
vided at the annular grooves 11c of the valve plates 9
(i.e., since the communication holes 83 are provided in
thin portions of the valve plate 9), length of the commu-
nication holes 83 become small. Therefore, the suction
efficiency further improves because the inside spaces of
the communication holes 83 becomes smaller and dead
volume becomes smaller.

[0048] The compressor 1 of the embodiment has the
through hole 81 of the valve plate 9 to allow the drive
shaft 10 extend into the suction chamber 7, so that the
rotary valve 71 is directly or indirectly connected to the
drive shaft 10 in the suction chamber 7 to rotate with the
drive shaft 10.

[0049] Therefore, the rotary valve 71 and the drive
shaft 10 rotates together with such a simple structure.
[0050] In the compressor 1 of this embodiment, the
stopper 73 is provided which is fixed to the drive shaft 10
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and configured to rotate with the drive shaft 10 in the
suction chamber 7, and the rotary valve 71 is axially sli-
dably and rotatably fitted to the drive shaft 10 and axially
slidably and unrotatably connected to the stopper 73
such that the rotary valve 71 and the drive shaft 10 rotates
as one unit. And the rotary valve 71 is biased towards
the valve plate 9 by the elastic member 75 compressed
between the stopper 73 and the rotary valve 71.

[0051] Therefore, the rotary valve 71 is in close contact
to the valve plate 9 firmly. With this, the compression
efficiency improves because the high pressure compres-
sion medium compressed within the cylinder bores 3
hardly leaks from the suction holes 11 of the cylinder
bores 3, through clearance between the valve plate 9
and the rotary valve 71, into the suction chamber 7.
[0052] If the pressure in the cylinder bore 3 goes up
extremely high, the rotary valve 71 lift up away from the
valve plate 9, and the superfluous pressure in the cylinder
bore 3 can be released out into the suction chamber 7.
Therefore, the safety of the compressor 1 improves.
[0053] Moreover, the coil spring 75 does not touch the
rear housing 6, so that vibration of the rotary valve 71 is
prevented from being transmitted to the rear housing 6
through the coil spring 75. Thereby, the compressor 1 of
this embodiment improves the vibration suppression.
[0054] In the embodiment, the stopper 73 of the coil
spring 75 rotates with the rotary valve 71, it is unneces-
sary to provide a thrust bearing between the coil spring
and the stopper or between the coil spring and the rotary
valve. This brings about low cost manufacturing because
such an expensive thrust bearing is unnecessary.
[0055] The present invention is not limited only to the
embodiment described above.

First Modification

[0056] For example, the above embodiment has the
residual pressure release passage which has one inlet
port and one outlet port, but the residual pressure release
passage may have two or more outlet ports 71h-1 and
71h-2 such as a modification shown in Fig. 9. According
to the first modification, it is advantageous that the timing
for releasing the residual pressure can be made in vari-
eties.

Second Modification

[0057] The above embodimenthasthe communication
holes 83 which penetrate from the bottoms of the annular
grooves 11c recessed around the suction holes 11, but
the communication holes 83 may be provided outside
the annular grooves 11c like a modification of a valve
plate 9 shown in Fig. 10. Such a modification has larger
interior space of the communication holes 83 than the
above embodiment, but other than that, achieves the
same effect as the above embodiment.
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Third Modification

[0058] Eventhoughthe above embodimenthassixcyl-
inder bores 3, a modification shown in Fig. 11 which has
five cylinder bores 3 or other number of the cylinder bores
will have the same effect as or similar effect to the above
embodiment.

Fourth Modification

[0059] In the above embodiment, the rotary valve 71
is rotatably and axially slidably fitted to the drive shaft 10
and is unrotatably and axially slidably connected to the
stopper 73 so that the rotary valve 71 rotates with the
drive shaft 10 as the rotary valve 71 is axially slidable
with respect to the drive shaft. In the present invention,
therotary valve 71 may be axially slidably and unrotatably
fitted to the drive shaft 10, without engaging with the stop-
per 73. For example, in case of directly transmitting the
rotation of a drive shaft 10 to a rotary valve 71 without a
stopper 73, the drive shaft 10 is provided with a slide
guide portion having the same noncircular sectional
shape as extending along the axial direction and the ro-
tary valve 71 is provided with a fitting hole in which the
slide guide portion is fitted, so that the rotary valve 71
can be axially slidably and unrotatably connected to the
drive shaft 10. If the sectional shapes of the slide guide
portion and the fitting hole are a regular polygon (for ex-
ample, right hexagon) or a spline shape, etc., the slide
guide portion and the fitting hole are easy to fabricate.

Fifth Modification

[0060] The above embodiment uses the swash plate
(rotary cam plate 24); however the present invention can
use a wobble plate (non-rotary cam plate).

Sixth Modification

[0061] In the above embodiment, the swash plate 24
is directly attached to the drive shaft 10, but the swash
plate 24 may attached to the drive shaft 10 via a sleeve.
Seventh Modification

[0062] The connection mechanism 40 is not limited to
the configuration of the above embodiment.

[0063] The presentinvention can be implemented with

various other modifications without departing from tech-
nical scope of the present invention.

Claims

1. A compressor, comprising:

a cylinder block formed with cylinder bores
spaced away each other in an interval in a cir-
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cumferential direction of the cylinder block
around a drive shaft;

a housing attached to the cylinder block via a
valve plate and forming a suction chamber
therein, the valve plate formed with suction holes
penetrating therethrough;

reed type suction valves arranged on a cylinder
bore side of the valve plate and configured to
open and close the suction holes; regulation
steps provided at peripheries of the cylinder
bores and recessed from a side of the cylinder
block where the valve plate is attached, the reg-
ulation steps configured to limit maximum lift po-
sitions of the suction valves;

pistons configured to reciprocate in the cylinder
bores as the drive shaft rotates so as to carry
out a suction stroke and a discharge stroke by
turns in the cylinder bores;

communication holes penetrating through the
valve plate at positions opposite to the regulation
steps, the communication holes communicating
the cylinder bores and the suction chamber; a
rotary valve configured to rotate with the drive
shaft and be in rotational slide contact with a
suction chamber side of the valve plate with cov-
ering the communication holes of the valve
plate; and

aresidual pressure release passage configured
to connect one of the communication holes com-
municating with one of the cylinder bores having
finished discharge and another of the commu-
nication holes communicating with another of
cylinder bores having lower pressure than the
one of the cylinder bores by turns, as the rotary
valve rotates.

The compressor according to Claim 1, wherein
annular grooves are formed around the suction holes
on the cylinder bore side of the valve plate, and the
communication holes are formed in the annular
grooves.

The compressor according to Claim 1, wherein
the residual pressure release passage is formed with
two or more outlet ports.

The compressor according to Claim 1, wherein

the drive shaft extends into the suction chamber
through a through hole extending through the valve
plate, and the rotary valve is directly or indirectly con-
nected to the drive shaft so as to rotate with the drive
shaft together.

The compressor according to Claim 4, further com-
prising

a stopper fixed to the drive shaft so as to rotate with
the drive shaft in the suction chamber,

wherein the rotary valve is axially slidably and rotat-
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ably fitted to the drive shaft and is axially slidably and
unrotatably fitted to the stopper so that the rotary
valve rotates with the drive shaft, and wherein the
rotary valve is biased toward the valve plate by the
elastic member compressed between the stopper
and the rotary valve.
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FIG. 5
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FIG. 6

12¢

83

A
[]
\

~

I
N

ST

14



EP 2 045 465 A1

FIG. 7
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FIG. 8
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FIG.9
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FIG. 11
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