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(57) The present invention provides a reciprocating
compressor for a refrigerator capable of restraining an
increase in temperature of a refrigerant discharged and
increasing refrigerant compression efficiency.

The compressor according to the present invention
includes a housing (16) having cylinder bores (30), pis-
tons (32) fitted in the respective cylinder bores (30) and
each capable of reciprocating motion in the bore (30), an
intermediate pressure chamber (68) arranged in the
housing (16) and supplied with the refrigerant at a low
temperature from a gas-liquid separator (10) of the re-
frigerator, and a rotary valve (78) arranged between the
chambers (33,68). The rotary valve (78) is rotated in as-
sociation with a main shaft (34) of the compressor and
openedtoinjectthe low-temperature refrigerantinto each
compression chamber (33) from the intermediate pres-
sure chamber (68) while the compression chamber (33)
is in a process of compressing the refrigerant.

RECIPROCATING COMPRESSOR OF REFRIGERATING MACHINE

FIG. 1
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Description
Technical Field

[0001] This invention relates to a reciprocating com-
pressor for a refrigerator, and particularly a compressor
suited for a refrigerator included in an automotive air con-
ditioning system.

Background Art

[0002] The reciprocating compressor of this type in-
cludes a cylinder block having a plurality of cylinder
bores, pistons fitted in the respective cylinder bores to
be capable of reciprocating within them, each piston de-
fining a compression chamber within its own cylinder
bore, and a main shaft rotatable to cause the pistons to
reciprocate within their own cylinder bores. The rotation
of the main shaft causes the respective pistons to recip-
rocate within their own cylinder bores successively. By
reciprocating in this manner, each piston repeats a proc-
ess of sucking a refrigerant into its compression cham-
ber, compressing the refrigerant in the compression
chamber and discharging the compressed refrigerant
from the compression chamber (Patent Document 1).

Patent Document 1: Japanese Patent Application
KOKAI Publication 2001-027177

Disclosure of the Invention
Problem to be solved by the Invention

[0003] Generally, an alternative for chlorofluorocar-
bon, called R134a, is used as a refrigerant in the auto-
motive air conditioning system, specifically in the refrig-
erator thereof. Such alternatives for chlorofluorocarbon
have, however, a very high GWP (Global Warming Po-
tential). Specifically, the aforementioned alternative for
chlorofluorocarbon has a GWP of about 1300.

[0004] Thus, the refrigerator of Patent Document 1 us-
es carbon dioxide (CO,) having a low GWP as a refrig-
erant, in place of the aforementioned alternative for chlo-
rofluorocarbon. In recent years, use of new alternative
refrigerants having a low GWP has been proposed. Such
new alternative refrigerants include a double bond
(R1234yf etc., for example).

[0005] The temperature of the CO, refrigerant com-
pressed by the compressor, namely the discharge tem-
perature thereof, is higher than that of R134a com-
pressed by the compressor. Specifically, the discharge
temperature of the CO, refrigerant is above 150°C, so
that the compressor undergoes a large thermal load. On
the other hand, the discharge temperature of the afore-
mentioned new alternative refrigerants compressed by
the compressor is held down at the same level as that of
R134a. The new alternative refrigerants including a dou-
ble bond is however liable to decomposition at their dis-
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charge temperature, since the double bond is easily bro-
ken in high-temperature use conditions.

[0006] The primary object of the present invention is
to provide a reciprocating compressor for a refrigerator
capable of restraining an increase in discharge temper-
ature of the refrigerant and increasing refrigerant com-
pression efficiency.

Means for solving the Problem

[0007] In order to achieve the above object, a recipro-
cating compressor for a refrigerator according to the
present invention comprises a housing having cylinder
bores; pistons fitted in the respective cylinder bores to
define compression chambers in the respective cylinder
bores, the pistons each being capable of reciprocating
motion in their own cylinder bore and each repeating, by
their reciprocating motion, a process of sucking a refrig-
erant into their own compression chamber, compressing
the sucked refrigerant in the compression chamber and
discharging the compressed refrigerant from the com-
pression chamber so that the discharged refrigerant is
supplied to a refrigerant circulation path of the refrigera-
tor; and an introduction device arranged in the housing
to allow an intermediate refrigerant to be introduced from
the refrigerant circulation path into each compression
chamber only for a predetermined period of time while
the compression chamber is in a process of compressing
the refrigerant, where the pressure of the intermediate
refrigerant is above the pressure of the refrigerant being
compressed in the compression chamber.

[0008] It is desirable that the intermediate refrigerant
allowed to be introduced into each compression chamber
by the introduction device has a temperature lower than
the temperature of the refrigerant being compressed
within the compression chamber.

[0009] Specifically, it may be arranged such that the
introduction device includes an intermediate pressure
chamber defined in the housing and supplied with the
intermediate refrigerant from the refrigerant circulation
path; connection passages connecting the intermediate
pressure chamber and the respective compression
chambers; and a valve associated with the connection
passages to open and close the connection passages,
where the valve opens each connection passage while
the corresponding compression chamber is in the proc-
ess of compressing the refrigerant and closes the con-
nection passage before the refrigerant being com-
pressed reaches to the pressure of the intermediate re-
frigerant in the intermediate pressure chamber.

[0010] Inthe above-described reciprocating compres-
sor, the valve is opened while each compression cham-
ber is in the process of compressing the refrigerant. At
the time that the valve is opened, the pressure of the
intermediate refrigerant in the intermediate pressure
chamber is higher than the pressure of the refrigerant
being compressed in the compression chamber. Thus,
when the valve is opened, the intermediate refrigerant is
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injected into the compression chamber. At this time, the
temperature of the intermediate refrigerant is lower than
the temperature of the refrigerant being compressed
within the compression chamber. Consequently, by mix-
ing with the intermediate refrigerant, the refrigerant being
compressed within the compression chamber is cooled.
[0011] Thisrestrains anincrease in temperature of the
refrigerant discharged from the compressor, therefore,
allows carbon dioxide and the aforementioned refriger-
ants containing a compound with a double bond to be
used as a refrigerant, which contributes much to preven-
tion of global warming. Further, injecting the intermediate
refrigerant into the compression chamber while the com-
pression chamber is in the process of compressing the
refrigerant leads to an increase in refrigerant compres-
sion efficiency, which results in a great improvement in
energy efficiency of the refrigerator.

[0012] The aforementioned valve may be a rotary
valve mechanically connected to a main shaft of the com-
pressor to rotate integrally with the main shaft, or a rotary
valve caused to rotate by a motor independent from the
main shaft, or a solenoid-operated valve.

[0013] The compressor may further comprise a varia-
ble displacement mechanism capable of varying the
amount of the compressed refrigerant discharged, where
the variable displacement mechanism includes a swash-
plate.

Brief Description of the Drawings
[0014]

FIG. 1 is a diagram showing a schematic configura-
tion of a refrigerator,’

FIG. 2 is a cross-sectional view showing details of a
compressor indicated in FIG. 1,

FIG. 3 is a diagram showing a variant of a rotary
valve, and

FIG. 4 is a diagram showing a solenoid-operated on-
off valve.

Best Mode of Carrying out the Invention

[0015] A refrigerator shown in FIG. 1 is incorporated
in an automotive air conditioning system and has a re-
frigerant circulation path 2. A compressor 4, a condenser
6, a first expansion valve 8, a gas-liquid separator 10, a
second expansion valve 12 and an evaporator 14 in this
order are inserted in the circulation path 2. The compres-
sor 4 compresses a refrigerant and discharges the com-
pressed refrigerant, and the refrigerant discharged is
supplied to the condenser 6 and then circulates along
the circulation path 2.

[0016] The circulation path 2 includes a high-pressure
section 2, extending from a discharge port 4d of the com-
pressor 4 to the first expansion valve 8 via the condenser
6, and a low-pressure section 2, extending from the first
expansion valve 8 to an intake port 4s of the compressor
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4 via the gas-liquid separator 10, the second expansion
valve 12 and the evaporator 14.

[0017] FIG. 2 shows details of the compressor 4.
[0018] The compressor 4 is a variable-displacement
reciprocating compressor and includes a housing 16.
When viewed from the left side in FIG. 2, the housing 16
has an end plate 18, a center casing 20 and a cylinder
head 22, and these end plate 18, center casing 20 and
cylinder head 22 are integrally joined together.

[0019] The center casing 20 defines a crank chamber
24 therein. The crank chamber 24 is located between the
end plate 18 and a cylinder block 26 which forms an end
wall of the center casing 20.

[0020] Within the center casing 20, a compression unit
28is arranged. The compression unit 28 will be described
below in detail.

[0021] The cylinder block 26 has a plurality of cylinder
bores 30 formed therein. The cylinder bores 30 are ar-
ranged circularly around the axis of the cylinder block 26
at equal intervals and each passes through the cylinder
block 26. Pistons 32 are slidably fitted into the respective
cylinder bores 30. The pistons 32 each define a com-
pression chamber 33 within their own cylinder bore 30.
FIG. 2 shows only one cylinder bore 30 and one piston 32.
[0022] A main shaft 34 is arranged in the crank cham-
ber 24. The main shaft 34 is coaxial with the cylinder
block 26 and has inner and outer ends. The inner end of
the main shaft 34 is located in the cylinder block 26 and
rotatably supported to the cylinder block 26 through a
bearing 36. The outer end of the main shaft 34 is located
outside the housing 16. Thus, the main shaft 34 pene-
trates the end plate 18 and is supported to the end plate
18 by means of a bearing 38 and a seal unit 40. The outer
end of the main shaft 34 is connected to an automotive
engine through a power transmission path (not shown).
Thus, drive power transmitted from the engine to the main
shaft 34 causes the main shaft 34 to rotate in one direc-
tion.

[0023] Arotor 42 is mounted on the main shaft 34. The
rotor 42 is arranged within the crank chamber 24. The
rotor 42 rotates integrally with the main shaft 34 and is
rotatably supported on the end plate 18 through a thrust
bearing 44.

[0024] Also a swashplate 46 is arranged within the
crank and surrounds the main shaft 34. The swashplate
46 and the rotor 42 are connected together by means of
alink 48. The link 48 allows the swashplate 46 to tilt with
respect to the main shaft 34 so that the angle of inclination
of the swashplate 46 can vary. Further, a wobble plate
54 is supported to the swashplate 46 through a radial
bearing 50 and a thrust bearing 52. The wobble plate 54
is prevented from rotating on its axis by a rotation pre-
vention mechanism (not shown).

[0025] The wobble plate 54 is connected to the pistons
32 through piston rods 56, respectively. Each piton rod
56 has a ball joint 57a, 57b at either end. The ball joint
57a connects the wobble plate 54 and the piston rod 56
together, while the ball joint 57b connects the piston rod
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56 and the piston 32 together. Thus, when the main shaft
34 isrotated, the rotation of the main shaft 34 is converted
into reciprocating motion of the pistons 32 by means of
the rotor 42, the swashplate 46, the wobble plate 54 and
the piston rods 56.

[0026] As clear from FIG. 2, a valve plate 58 is inter-
posed between the cylinder block 26 and the cylinder
head 22 with gaskets (not shown). The valve plate 58
have suction holes 60 and discharge holes 62, where
one suction hole and one discharge hole are provided
for each cylinder bore 30, thus, each compression cham-
ber 33.

[0027] The valve plate 48 and the cylinder head 22
define a suction chamber 64, a discharge chamber 66
and an intermediate pressure chamber 68, and these
chambers 64, 66, and 68 are independent from one an-
other. More specifically, the intermediate pressure cham-
ber 68 is located in the center of the cylinder head 22,
the discharge chamber 66 annularly surrounds the inter-
mediate pressure chamber 68, and the suction chamber
64 annularly surrounds the discharge chamber 66. Thus,
the intermediate pressure chamber 68, the discharge
chamber 66 and the suction chamber 64 form a triple
structure.

[0028] The suctionchamber 64 communicates with the
suction holes 60 of the respective compression cham-
bers 33, and is connected to the low-pressure section 2,
of the circulation path 2 by the aforementioned suction
port 4s. The discharge chamber 66 communicates with
the discharge holes 62 of the respective compression
chambers 33, and is connected to the high-pressure sec-
tion 2y of the circulation path 2 by the aforementioned
discharge port 4d. As clear from FIG. 2, the suction port
4s and the discharge port 4d are formed in the cylinder
head 22.

[0029] The suction holes 60 have suction valves 70,
respectively. The suction valves 70 can open and close
the suction holes 60, respectively. The discharge holes
62 have discharge valves 72, respectively. The discharge
valves 72 can open and close the discharge holes 62,
respectively. The suction valves 70 and the discharge
valves 72 are all reed valves. The suction valves 70 are
arranged on one end face of the valve plate 58 located
on the compression chamber side, and the discharge
valves 72 are arranged on the other end face of the valve
plate 58. In FIG. 2, reference character 73 denotes a
valve retainer restricting the opening action of the dis-
charge valve 72.

[0030] The cylinder head 22 also has an introduction
port 74. The introduction port 74 communicates with the
aforementioned intermediate pressure chamber 68, and
is connected to an introduction path 76. As clear from
FIG. 1, the introduction path 76 is connected to the afore-
mentioned gas-liquid separator 10. The introduction path
76 conveys an intermediate refrigerant in gas phase from
the gas-liquid separator 10 into the intermediate pressure
chamber 68 through the introduction port 74.

[0031] A rotary valve 78 is arranged between the in-
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termediate pressure chamber 68 and the main shaft 34.
The rotary valve 78 is cylindrical in shape and rotatably
fitted into cylinder block 26. Specifically, the cylinder
block 26 has a cylinder hole 79 formed to receive the
rotary valve 78, and the rotary valve 78 is air-tightly fitted
within the cylinder hole 79.

[0032] Therotaryvalve 78 is coaxial withthe main shaft
34 and integrally connected to the main shaft 34. Spe-
cifically, the main shaft 34 has a pin 80 projecting from
its inner end into the rotary valve 78, and the pin 80 is
connected to the rotary valve 78 by a key 82. Thus, the
rotary valve 78 rotates integrally with the main shaft 34.
While the rotary valve 78 is rotating, the outer cylindrical
face of the rotary valve 78 is in an air-tight sliding contact
with the inner cylindrical face of the cylinder hole 79. Fur-
ther, the rotary valve 78 air-tightly penetrates through the
valve plate 58 into the intermediate pressure chamber
68, andis rotatably fitted to the cylinder head 22 by means
of an annular thrust bearing 84.

[0033] Avalve passage 86 is formed in the rotary valve
78. The valve passage 86 has a valve opening 86a in
the outer cylindrical face of the rotary valve 78 and a
communication opening 86b communicating with the in-
termediate pressure chamber 86. As clear from FIG. 2,
the valve opening 86ais located near the aforementioned
one end face of the valve plate 58.

[0034] Further, a plurality of connection holes 88 are
formed in the cylinder block 26. The connection holes 88
are associated with the compression chambers 33, re-
spectively. More specifically, the connection holes 88 are
radial holes 88 extending from the inner cylindrical face
of the cylinder hole 79 to the respective compression
chambers 33, and each having an outer end open to their
associated compression chamber 33, near one end face
of the valve plate 58, and an inner end open at the inner
cylindrical face of the cylinder hole 79. The outer ends
of the connection holes 88 are always connected to their
associated compression chambers 33, irrespective of the
reciprocating motion of the pistons 32. The inner ends of
the connection holes 88 are arranged circularly around
the rotary valve 78 at equal intervals, and while the rotary
valve 78 is rotating, become connected to the valve open-
ing 86a of the valve passage 86 periodically. Thus, the
inner ends of the connection holes 88 are located on the
circular track which the valve opening 86a describes
while the rotary valve 78 is rotating.

[0035] Thus, when the rotary valve 78 is rotated inte-
grally with the main shaft 34, the valve opening 86a of
the valve passage 88 becomes connected to the con-
nection holes 88 of the compression chambers 33, suc-
cessively. This means that while the rotary valve 78 is
rotating, the intermediate pressure chamber 68 becomes
connected to the compression chambers 33 successive-
ly, by means of the rotary valve 78. Thus, the rotary valve
78 serves as a distribution valve for distributing the inter-
mediate refrigerantin the intermediate pressure chamber
68 to the compression chambers 33 by opening and clos-
ing the connection holes 88, successively. The timing of
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distributing the intermediate refrigerant from the interme-
diate pressure chamber 68 to each compression cham-
ber 33 and the duration of distribution will become clear
from the description given later.

[0036] As mentioned above, while the main shaft 34
is rotated, the pistons 32 perform reciprocating motion
within their own cylinder bores 30, successively. Conse-
quently, the refrigerant is sucked into each compression
chamber 33 from the suction chamber 64 via the suction
valve 70 and the suction hole 60. The sucked refrigerant
is then compressed within the compression chamber 33,
and the compressed refrigerant is discharged from the
compression chamber 33 into the discharge chamber 66
via the discharge hole 62 and the discharge valve 72.
Since the discharge chamber 66 is connected to the high-
pressure section 2, of the circulation path 2, the dis-
charged refrigerant is supplied from the compressor 2 to
the condenser 6. Since, on the other hand, the suction
chamber 64 is connected to the low-pressure section 2|
of the circulation path 2, the refrigerant from the evapo-
rator 14 is drawn into each suction chamber 64 or each
compression chamber 33.

[0037] The rotary valve 78 rotates integrally with the
main shaft 34, and the valve opening 86a of the valve
passage 86 of the rotary valve 78 is connected to the
connection hole 88 of the compression chamber 33 which
is in a process of compressing the refrigerant at the dis-
tribution timing, only for the distribution duration. In other
words, the rotary valve 78 is opened at the distribution
timing, and closed when the distribution duration expires.
The distribution timing and distribution duration are set
such that the distribution to each compression chamber
33 is carried out while the compression chamber is in the
process of compressing the refrigerant and terminates
before the pressure of the compressed refrigerant reach-
es to the pressure of the intermediate refrigerant in the
intermediate pressure chamber 68.

[0038] Thus, while the refrigerant is being com-
pressed, the intermediate refrigerant in the intermediate
pressure chamber 68 is injected into the compression
chamber 33 through the rotary valve 78 and the connec-
tion 88 when the rotary valve 78 is opened. As mentioned
above, the intermediate pressure chamber 68 is supplied
with the gaseous intermediate refrigerant from the afore-
mentioned gas-liquid separator 10 via the introduction
path 76. Thus, the intermediate refrigerant held in the
intermediated pressure chamber 68 and injected into the
compression chamber 33 has a temperature sufficiently
lower than the discharge temperature of the refrigerant
discharged from the compressor 4 and a pressure lower
than the discharge pressure of the refrigerant discharged
from the compressor 4. Since the low-temperature inter-
mediate refrigerant injected into the compression cham-
ber 33 mixes with the high-temperature refrigerant being
compressed, the refrigerant being compressed within the
compression chamber 33 is cooled, which restrains an
increase in temperature of the refrigerant discharged
from the compressor 4.

10

15

20

25

30

35

40

45

50

55

[0039] Since the increase in temperature of the refrig-
erant discharged is restricted in this manner, even when
carbon dioxide is used as the refrigerant, the thermal load
on the compressor 4 is reduced to a great extent, and
even when a new alternative refrigerant including a dou-
ble bond hydrocarbons, such as R1234yf, is used as the
refrigerant, the double bond is not broken. Thus, the com-
pressor 4 according to the present invention allows use
of refrigerants suited to prevent global warming, such as
carbon dioxide and the aforementioned new alternative
refrigerants.

[0040] Further, the above-described injection of the
low-temperature refrigerant into each compression
chamber 33 increases the refrigerant compression effi-
ciency in each compression chamber 33, which results
in a significant improvement in energy efficiency of the
refrigerator. This means easy realization of a multi-effect
cycle demanded for this type of refrigerator.

[0041] The aforementioned crank chamber 24 is con-
nected to the suction chamber 64 and the discharge
chamber 66 through connection passages 96, 98 indi-
cated in dashed line in FIG. 2, respectively. These con-
nection passages 96, 98 penetrate the valve plate 58 and
the cylinder block 26. The connection passage 96 in-
cludes an orifice 100, and the connection passage 98
includes a solenoid-operated control valve 102. The so-
lenoid-operated control valve 102 controls the amount of
the high-pressure refrigerant allowed to enter the crank
chamber 24 from the discharge chamber 66, thereby reg-
ulating the pressure in the crank chamber 24.

[0042] The angle of inclination of the aforementioned
swashplate 46 is determined by the compression reac-
tion forces exerted on the front face of the swashplate
56 by the respective pistons 32 and the back pressure,
i.e., the pressure in the crank chamber 24 exerted on the
back face of the swashplate 46, and therefore varied by
regulating the pressure in the crank chamber 24. Since
the angle of inclination of the swashplate 46 determines
the stroke of the pistons 32, the amount of the refrigerant
discharged from the compressor 4 is varied according to
the angle of inclination of the swashplate 46.

[0043] Since the aforementioned connection holes 86
of the compression chambers 33 are each located near
the top dead center of their associated piston 32, varying
the stroke of the pistons does not affect the timing and
duration of distribution by the rotary valve 78 to each
compression chamber 33. Consequently, the relation-
ship between the pressure of the refrigerant discharged
from the compressor 4 and the pressure of the interme-
diate refrigerant in the intermediate pressure chamber
68 is kept almost constant, regardless of the varying
stroke of the pistons 32, which allows the low-tempera-
ture intermediate refrigerant to be stably injected into
each compression chamber 33 while the compression
chamber is in the process of compressing the refrigerant.
[0044] The present invention is not limited to the
above-described embodiment but can be modified in var-
ious ways.
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[0045] For example, FIG. 3 shows a rotary valve 78
caused to rotate independently from the main shaft 34.
In this case, the rotary valve 78 is connected to an output
shaft 92 of an electric motor 90. The electric motor 90 is
mounted on the outer face of the cylinder head 22. Nor-
mally, the electric motor 90 causes the rotary valve 78
to rotate in synchronization with the main shaft 34, but
can vary the timing and duration of distribution by the
rotary valve 78 as necessary.

[0046] FIG. 4 shows a solenoid-operated on-off valve
94 substituting for the rotary valve 78. The solenoid-op-
erated on-off valve 94 is provided for each compression
chamber 33 and performs the similar function as the
above-described rotary valve 78.

[0047] The reciprocating compressor according to the
present invention may be configured as a fixed displace-
ment compressor, and may be driven by an electric motor
in place of the engine. Further, the reciprocating motion
mechanism is not limited to the illustrated swashplate
type but may be a single sided piston or both sided piston
swashplate type, or another axial piston type.

Claims

1. A reciprocating compressor for a refrigerator, com-
prising:

a housing having cylinder bores

pistons fitted in the respective cylinder bores to
define compression chambers in the respective
cylinder bores, said pistons each being capable
of reciprocating motion in their own cylinder bore
and each repeating, by their reciprocating mo-
tion, a process of sucking a refrigerant into their
own compression chamber, compressing the
sucked refrigerant in the compression chamber
and discharging the compressed refrigerant
from the compression chamber so that the dis-
charged refrigerant is supplied to a refrigerant
circulation path of the refrigerator, and

an introduction device arranged in said housing
to allow an intermediate refrigerant to be intro-
duced from the refrigerant circulation path into
each compression chamber only for a predeter-
mined period of time while the compression
chamber is in the process of compressing the
refrigerant, where the pressure of the interme-
diate refrigerant is above the pressure of the re-
frigerant being compressed in the compression
chamber.

2. Thereciprocating compressor for the refrigerator ac-
cording to claim 1, wherein the intermediate refrig-
erant allowed to be introduced into each compres-
sion chamber by said introduction device has a tem-
perature lower than the temperature of the refriger-
ant being compressed in the compression chamber.
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3. Thereciprocating compressor for the refrigerator ac-
cording to claim 1, wherein

said introduction device includes

an intermediate pressure chamber defined in
said housing and supplied with the intermediate
refrigerant from the refrigerant circulation path,
connection passages connecting the intermedi-
ate pressure chamber and the respective com-
pression chambers, and

a valve associated with the connection passag-
es to open and close the connection passages,
where the valve opens each connection pas-
sage while the corresponding compression
chamber is in the process of compressing the
refrigerant and closes the connection passage
before the refrigerant being compressed reach-
es to the pressure of the intermediate refrigerant
in the intermediate pressure chamber.

4. The reciprocating compressor for the refrigerator ac-
cording to claim 3, wherein the valve is a rotary valve
mechanically connected to a main shaft of the com-
pressor to rotate integrally with the main shaft.

5. Thereciprocating compressor for the refrigerator ac-
cording to claim 3, wherein the valve is a rotary valve
caused to rotate by a motor independent from a main
shaft of the compressor.

6. Thereciprocating compressor for the refrigerator ac-
cording to claim 3, wherein the valve is a solenoid-
operated valve.

7. Thereciprocating compressor for the refrigerator ac-
cording to claim 1, further comprising a variable dis-
placement mechanism capable of varying the
amount of the compressed refrigerant discharged,
where said variable displacement mechanism in-
cludes a swashplate.

8. Thereciprocating compressor for the refrigerator ac-
cording to claim 1, wherein the refrigerant is carbon
dioxide.

9. Thereciprocating compressor for the refrigerator ac-
cording to claim 1, wherein the refrigerant includes
a compound having hydrocarbons containing one or
more double bond between carbon atoms.
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