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(54) Sealed type compressor with suction filter

(57) A compressor is provided which enables easy
installation of the filter even when any refrigerant suction
passage cannot be provided on a cylinder side of a com-
pression element or even when any long suction passage
cannot be provided. The compressor comprises, in a
sealed container 12, a drive element 14, a rotary com-
pression mechanism 18 including first and second rotary
compression elements 32 and 34, an upper support
member 54 and a lower support member 56 for journaling
a rotary shaft 16. The upper support member 54 and the
lower support member 56 are provided with suction pas-
sages 58 and 60 for communicating with the interior of
upper and lower cylinders 38 and 40 at suction ports 161
and 162, respectively, and recessed noise eliminating
chambers 62 and 64. Filter installation portions 180 and
182 which are recessed are provided to surround and
enclose open ends of the suction passages 58 and 60.
Filters 184 and 186 are inserted into and installed on the

filter installation portions 180 and 182, respectively, and

the filter 184 is pressed against and stopped by the upper
surface of the upper cylinder 38, while the filter 186 is
pressed against and stopped by the lower surface of the
lower cylinder 40.

Fig.

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 643 130 A1 2

Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a compressor
for compressing a refrigerant suitable for use in, for ex-
ample, an air conditioning system, a water heater, a car
air conditioner, a showcase, a freezer and refrigerator,
or a refrigeration unit such as an automatic dispenser.

2. Description of the Related Art

[0002] In such a conventional compressor, for exam-
ple, in a multistage compression type rotary compressor
of an inside high-pressure type as disclosed in, for ex-
ample, JP-A-2004-19599, refrigerant gas is drawn into a
low pressure chamber side of a cylinder from a refrigerant
introduction pipe via a suction port of a first rotary com-
pression element. The refrigerant gas is then com-
pressed by operations of a roller and a vane to become
intermediate pressure. The intermediate pressure refrig-
erant gas is discharged from a high pressure chamber
side of the cylinder through a discharge port, a noise
eliminating chamber, and a refrigerant introduction pipe
provided outside a sealed container. The intermediate
pressure refrigerant gas is then drawn into the lower pres-
sure chamber side of the cylinder through a suction port
of a second rotary compression element, where it is sub-
jected to a second stage compression by the operations
of the roller and the vane to become high-temperature
and high-pressure refrigerant gas.

[0003] The high-temperature and high-pressure refrig-
erant gas compressed by the second rotary compression
element flows from the high pressure chamber side of
the cylinder into the sealed container through the dis-
charge port and the noise eliminating chamber. Then,
the high-temperature and high-pressure refrigerant gas
discharged into the sealed container is discharged from
a refrigerant discharge pipe to the outside of the sealed
container to be supplied to a refrigerating cycle, such as
an air conditioning system, where the refrigerant gas ra-
diates heat and is condensed to enter an evaporator, in
which heat of the refrigerant is absorbed and the refrig-
erant gas is evaporated. Thereafter it is drawn again into
the first rotary compression element through the refrig-
erant introduction pipe. This cycle is repeated.

[0004] As asealed-type electric compressor with such
an arrangement, a rotary compressor 10X is well known,
as shown in Figs. 6 and 7, which includes a filter 185
press fitted into an inlet side of a suction passage 59 for
the refrigerant provided in a cylinder 39 constituting the
rotary compression element, so as to prevent foreign ma-
terial from flowing into a compression chamber not shown
of the cylinder 39, and to avoid inconveniences, including
wear or locking of sliding parts of the rotary compression
element.
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[0005] Thatis, inthe conventional sealed-type electric
compressor, the filter 185 is installed over a tip end of a
refrigerant introduction pipe 93 which is inserted into and
connected to the refrigerant suction passage 59 provided
in the cylinder 39, and then is press fitted into the inlet
side of the suction passage 59, thereby removing foreign
material which intends to be drawn into the compression
chamber of the cylinder 39 together with the refrigerant
gas.

[0006] This method of installation of the filter suffers
from the problem that the filter cannot be often installed
when the refrigerant suction passage cannot be provided
in the cylinder constituting the compression element, or
when a long refrigerant suction passage cannot be pro-
vided.

SUMMARY OF THE INVENTION

[0007] Accordingly, the invention has an object to pro-
vide a compressor which enables easy installation of a
filter even when any refrigerant suction passage cannot
be provided on a cylinder side of a compression element
or even when any long suction passage cannot be pro-
vided.

[0008] According to afirstaspectoftheinvention, there
is provided a compressor which comprises, in a sealed
container, a drive element, a compression element, a
drive shaft for transferring a driving force of the drive el-
ement to the compression element to drive the compres-
sion element, and a bearing member for journaling the
drive shaft. Refrigerant gas introduced from an outside
of the sealed container is drawn into the compression
element via the bearing member, and then the refrigerant
gas is compressed by the compression element to be
discharged to the outside of the sealed container. A filter
is fitted into a recess provided at an outlet of a refrigerant
passage of the bearing member, the refrigerant passage
leading to a suction port of a cylinder constituting the
compression element, and the filter is pressed against
and stopped by the cylinder.

[0009] According to a second aspect of the invention,
there is provided a compressor which comprises, in a
sealed container, a drive element, a compression ele-
ment, a drive shaft for transferring a driving force of the
drive element to the compression element to drive the
compression element, and a bearing member for journ-
aling the drive shaft. Refrigerant gas introduced from an
outside of the sealed container is drawn into the com-
pression element via a refrigerant introduction pipe, and
then the refrigerant gas is compressed by the compres-
sion element to be discharged to the outside of the sealed
container. A plate-like filter is holded and fixed between
the compression element and the refrigerant introduction
pipe on an outlet side of the refrigerant introduction pipe.
[0010] In the first aspect of the invention, the filter is
fitted into the recess provided at the outlet of the refrig-
erant passage of the bearing member, which passage
leads to the suction port of the cylinder constituting the
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compression element, and the filter is pressed against
and stopped by the cylinder. This enables easy installa-
tion of the filter even when any refrigerant suction pas-
sage cannot be provided on the cylinder side or even
when any long suction passage cannot be provided. Ac-
cordingly, this can surely avoid the occurrence of incon-
veniences, including wear or locking of sliding parts of
the rotary compression element.

[0011] Inthe second aspect of the invention, since the
plate-like filter is holded and fixed between the compres-
sion element and the refrigerant introduction pipe on the
outlet side of the refrigerant introduction pipe, the filter
can be easily installed on the compressor even when any
suction passage cannot be provided on the cylinder side
or even when any long suction passage cannot be pro-
vided. This can surely avoid the occurrence of inconven-
iences, including the wear or locking of sliding parts of
the rotary compression element.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Fig. 1 is a schematic longitudinal sectional view
showing an inside high-pressure type two-stage ro-
tary compressor according to a first preferred em-
bodiment of the invention;

Fig. 2 is a plan view of a filter used in the compressor
of the embodiment;

Fig. 3 is a side sectional view of the filter used in the
compressor of the embodiment;

Fig. 4 is a schematic longitudinal sectional view
showing an inside high-pressure type two stage ro-
tary compressor according to a second preferred
embodiment of the invention;

Fig. 5is an enlarged view of a principal part on which
the filter of the second embodiment is installed;
Fig. 6 is a diagram explaining a part of a conventional
compressor with a filter installed thereon; and

Fig. 7 is a diagram explaining the filter which is in-
stalled over arefrigerant introduction pipe of the con-
ventional compressor.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0013] A compressoraccording to afirst preferred em-
bodiment of the invention comprises, in a sealed contain-
er, a drive element, a compression element, a drive shaft
for transferring a driving force of the drive element to the
compression element to drive the compression element,
and a bearing member for journaling the drive shaft. Re-
frigerant gas introduced from an outside of the sealed
container is drawn into the compression element via the
bearing member, and then is compressed by the com-
pression element to be discharged to the outside of the
sealed container. A filter installation portion is formed as
a recess for surrounding and enclosing an outlet of a
refrigerant passage of the bearing member leading to a
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suction port of a cylinder constituting the compression
element. A filter which includes a wire-mesh filtration part
supported by a metallic doughnut-shaped support mem-
ber is fitted into the filter installation portion, and then is
pressed against and stopped by the cylinder.

[0014] A compressor according to a second preferred
embodiment of the invention comprises, in a sealed con-
tainer, a drive element, a compression element, a drive
shaft for transferring a driving force of the drive element
to the compression element to drive the compression el-
ement, and a bearing member for journaling the drive
shaft. Refrigerant gas introduced from an outside of the
sealed container is drawn into the compression element
via a refrigerant introduction pipe, and then is com-
pressed by the compression element to be discharged
to the outside of the sealed container. A plate-like filter
which includes a wire mesh filtration part supported by a
metallicdoughnut-shaped support memberis holded and
fixed between the compression element and the refrig-
erant introduction pipe on an outlet side of the refrigerant
introduction pipe.

First Preferred Embodiment

[0015] The first preferred embodiment of the invention
will be described below in detail with reference to Figs.
1to 3.

[0016] Fig. 1 is a longitudinal sectional view showing
a multistage (two-stage) compression type rotary com-
pressor of aninside high-pressure type 10 which includes
first and second rotary compression elements 32 and 34
according to the first embodiment. Fig. 2 is a plain view
of a filter of the embodiment, and Fig. 3 is a sectional
view of the filter of the embodiment. For simple under-
standing, in Figs. 1 to 3, elements that have the same
functions as those explained in Figs. 6 and 7 are given
the same reference numerals.

[0017] Referring to Fig. 1, the multistage (two-stage)
compression type rotary compressor of the inside
high-pressure type 10 is designed to compress a carbon
dioxide (CO,) which is to be used as a refrigerant for an
air conditioning system. The rotary compressor 10 com-
prises a cylindrical sealed container 12 made of a steel
plate, adrive element 14 disposed at and accommodated
in an upper side of an inner space of the sealed container
12, and a rotary compression mechanism 18 composed
of the first rotary compression element 32 (first stage)
and the second rotary compression element 34 (second
stage) which are respectively disposed under the drive
element 14 and driven by a rotary shaft 16 of the drive
element 14.

[0018] The sealed container 12 has its bottom serving
as an oil reservoir, and includes a container body 12A
for accommodating therein the drive element 14 and the
rotary compression mechanism 18, and an end cap (cov-
er) 12B with a substantially bowl shape for closing an
opening positioned at an upper part of the container body
12A. A terminal 20 (wiring of which is omitted in descrip-
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tion) for supplying power to the drive element 14 is at-
tached to the center of the end cap 12B.

[0019] The drive element 14 includes a stator 22 which
is annularly attached to the inner peripheral surface of
the sealed container 12 in the upper space thereof, and
a rotor 24 inserted into and installed inside the stator 22
with a slight clearance. The rotary shaft 16 extending
vertically through the center of the stator 22 is fixed to
the rotor 24.

[0020] The stator 22 includes a laminated body 26
formed by laminating doughnut-shaped electromagnetic
steel plates and a stator coil 28 which is wound around
the teeth of the laminated body 26 by direct winding (con-
centrating winding). The rotor 24 is formed by inserting
a permanent magnet MG in a laminated body 30 made
of electromagnetic steel plates like the stator 22.

[0021] An intermediate partition plate 36 is held be-
tween the first rotary compression element 32 and the
second rotary compression element 34. That is, both the
first rotary compression element 32 and the second ro-
tary compression element 34 comprise the intermediate
partition plate 36, upper and lower cylinders 38, 40 dis-
posed over and under the intermediate partition plate 36,
upper and lower eccentric portions 42, 44 provided on
the rotary shaft 16, upper and lower rollers 46, 48 which
are eccentrically rotated inside the upper and lower cyl-
inders 38, 40 while fitted into the upper and lower eccen-
tric portions 42, 44 with a 180-degree phase difference
therebetween, upper and lower vanes (not shown) abut-
ting against the upper and lower rollers 46, 48 and par-
titioning each of the upper and lower cylinders 38, 40 into
a lower pressure chamber side and a high pressure
chamber side, and an upper support member 54 and a
lower support member 56 serving both as supporting
means by closing an upper opening face of the upper
cylinder 38 and the lower opening face of the lower cyl-
inder 40, and as bearing means of the rotary shaft 16.
[0022] There are provided in the upper support mem-
ber 54 and lower support member 56, suction passages
58, 60 which communicate with the inside of the upper
and lower cylinders 38 and 40 through suction ports 161,
162, and noise eliminating chambers 62, 64 which are
recessed. Filter installation portions 180, 182 are formed
as recesses for surrounding and enclosing open ends of
the suction passages 58 and 60, into which portions filters
184, 186 are inserted, respectively. Thefilter 184 as used
herein is a plate-like filter composed of a wire-mesh fil-
tration part 184A supported by a metallic doughnut
shaped frame 184B, as shown in, for example, Figs. 2
and 3 (filter 186 has the same structure). The frame 184B
of the filter 184 is pressed against and stopped by the
upper surface of the upper cylinder 38, while a frame
186B of the filter 186 is pressed against and stopped by
the lower surface of the lower cylinder 40 such that the
filters 184, 186 are not disconnected from the filter instal-
lation portions 180, 182. Thus, the filter 184 is held be-
tween the upper support member 54 and the upper cyl-
inder 38, and the filter 186 is held between the lower
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support member 56 and the lower cylinder 40, so that
the filters are prevented from dropping off.

[0023] The noise eliminating chambers 62, 64 of the
upper support member 54 and the lower support member
56 have openings thereof opposite to the upper and lower
cylinders 38, 40 closed with respective covers. That is,
the noise eliminating chamber 62 is blocked by an upper
cover 66, and the noise eliminating chamber 64 is
blocked by a lower cover 68.

[0024] The upper cover 66 has its periphery fixed to
the upper support member 54 from above by four main
bolts 78. Two of the main bolts 78 have tip ends thereof
screw-engaged with the upper cylinder, and the other
two have tip ends thereof screw-engaged with the lower
support member 56. Above the upper cover 66 is posi-
tioned the drive element 14.

[0025] The noise eliminating chamber 62 of the upper
support member 54 and the interior of the sealed con-
tainer 12 communicate with each other through a dis-
charge hole 120 which is open towards the drive element
14 inthe sealed container 12, penetrating the upper cover
66. Thus, refrigerant gas compressed by the second ro-
tary compression element 34 is discharged into the
sealed container 12 through the discharge hole 120.
[0026] The lower cover 68 is made of a dough-
nut-shaped circular steel plate, and it is fixed to the lower
support member 56 from below by screwing four main
bolts 129 at four spots on the periphery thereof to block
an opening disposed on the lower surface of the noise
eliminating chamber 64. The tip end of each main bolt
129 is screw-engaged with the upper support member
54.

[0027] Sleeves 141,142,143, and 144 are respective-
ly fixed to the side surface of the container body 12A of
the sealed container 12 by performing projection welding
at open positions corresponding to the suction passages
58, 60 of the upper and lower support members 54, 56,
the noise eliminating chamber 64, and the portion above
the rotor 24 (portion directly above the drive element 14).
[0028] The sleeve 141 is vertically adjacent to the
sleeve 142. The sleeve 142 is positioned substantially
opposite to the sleeve 143 with respect to the rotary shaft
16. The sleeve 141 is displaced from the sleeve 144 by
about 90 degrees with respect to the rotary shaft 16.
[0029] One end of a refrigerant introduction pipe 92 is
inserted into and connected to the sleeve 141 to com-
municate with the suction passage 58 of the upper sup-
port member 54. The other end of the refrigerant intro-
duction pipe 92 passes through the upper part of the
sealed container 12, and is inserted into and connected
to the sleeve 143 to communicate with the noise elimi-
nating chamber 64 of the lower support member 56. A
refrigerant introduction pipe 94 is inserted into and con-
nected to the sleeve 142 to communicate with the suction
passage 60 of the lower support member 56. A refrigerant
discharge pipe not shown is inserted into and connected
to the sleeve 144.

[0030] In the rotary compressor 10, carbon dioxide
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(CO,) which is natural refrigerant is used as a refrigerant
considering earth consciousness, inflammability, toxicity
or the like, and an existing oil such as mineral oil, poly-
alkyleneglycol (PAG); alkylbenzene oil, ether oil, ester
oil, or the like is used as the oil of the lubricant.

[0031] Inthe rotary compressor 10 of the embodiments
described above, when a stator coil 28 of the drive ele-
ment 14 is energized via the terminal 20 and the wiring
not shown, the drive element 14 is operated to rotate the
rotor 24. Once the rotor 24 is rotated, the upper and lower
rollers 46, 48 engaged with the upper and lower eccentric
portions 42, 44 which are integrally provided with the ro-
tary shaft 16 are caused to rotate eccentrically in the up-
per and lower cylinders 38, 40, as described above.
[0032] As aresult, a lower pressure (about 4 MPaG)
refrigerantgas supplied via a refrigerant introduction pipe
94 is drawn into the low pressure chamber side of the
lower cylinder 40 from a suction port 162 via the suction
passage 60 provided in the lower support member 56.
Then, the refrigerant gas is compressed by the opera-
tions of the roller 48 and the vane not shown of the first
rotary compression element 32 to be changed into inter-
mediate pressure (about 8MPaG). Consequently, the in-
termediate pressure refrigerant is discharged into the
noise eliminating chamber 64 from the high pressure
chamber side of the cylinder 40 via the discharge port
not shown.

[0033] At this time, since the filter 186 is disposed in
the filter installation portion 182, the low pressure refrig-
erant gas introduced via the refrigerant introduction pipe
94 is drawn into the low pressure chamber side of the
lower cylinder 40, and then filtered by the filter 186 to
remove the foreign material. This can avoid the occur-
rence of inconveniences, including wear or locking of the
sliding parts of the first rotary compression element 32.
[0034] The intermediate-pressure refrigerant dis-
charged into the noise eliminating chamber 64 is drawn
into the refrigerant introduction pipe 92, passes over the
suction passage 58 of the upper support member 54 via
the outside of the sealed container 12, and then is drawn
into the low pressure chamber side of the upper cylinder
38 from the suction port 161. Also, at this time, the re-
frigerant is filtered by the filter 184, thereby removing the
foreign material in the refrigerant drawn into the low pres-
sure chamber side of the upper cylinder 38. This can
avoid the occurrence of inconveniences, including the
wear or locking of the sliding parts of the second rotary
compression element 34. In addition, the refrigerant gas
is cooled when it passes through the refrigerant introduc-
tion pipe 92 provided outside the sealed container 12.
[0035] The intermediate-pressure refrigerant gas
drawn into the low pressure chamber side of the upper
cylinder 38 is compressed by the operations of the roller
46 and the vane not shown of the second rotary com-
pression element 34 into high-temperature and
high-pressure (about 10 to 12 MPaG) refrigerant gas,
which is then discharged from the high pressure chamber
side of the cylinder 38 into the noise eliminating chamber
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62 via the discharge port not shown.

[0036] The high-temperature and high-pressure refrig-
erant gas discharged into the noise eliminating chamber
62 is discharged from the discharge hole 120 of the upper
cover 66 into an area inside the sealed container 12 under
the drive element 14, and then passes through a clear-
ance between the members to reach the upper side of
the drive element 14, so that the refrigerant gas is dis-
charged to the outside of the sealed container via the
sleeve 144.

[0037] When the rotary compressor 10 is incorporated
as, for example, a compressor for an air conditioner, the
high-temperature and high-pressure refrigerant gas fed
through the refrigerant discharge pipe connected to the
sleeve 144 is introduced into a heat exchanger, so that
the heat is radiated and the refrigerant gas is condensed.
The condensed low-temperature and high-pressure re-
frigerant liquid is subjected to reduced pressure using an
expansion valve to flow into an evaporator, where it is
evaporated, and then flows back into the compressor
through the refrigerant introduction pipe 94. This cycle is
repeated. The latent heat caused by evaporating the re-
frigerant in the evaporator produces the cooling effect.

Second Preferred Embodiment

[0038] Now, the second preferred embodiment of the
invention will be described below in detail with reference
to Figs. 2 to 5. Elements of the second embodiment that
are in common to those in the first embodiment will be
given the same reference numerals, and explanation
thereof will be omitted below.

[0039] Inthe second embodiment, on the outlet sides
of the refrigerant introduction pipes 92 and 94, the
plate-like filter 184 is holded and fixed between the first
rotary compression element 32 and the refrigerant intro-
duction pipe 92, and the plate-like filter 186 between the
second rotary compression element 34 and the refriger-
ant introduction pipe 94.

[0040] Fig. 5 is an enlarged view of the principal part
of the first rotary compression element 32. The second
rotary compression element 34 has the same construc-
tion as that of the first rotary compression element 32,
and thus explanation of the second rotary compression
element will also be given simultaneously below.
[0041] In more detail, among the lower support mem-
ber 56 and the lower cylinder 40 constituting the first ro-
tary compression element 32, the lower support member
56 is provided with the suction passage 60 communicat-
ing with the interior of the lower cylinder 40 at the suction
port 162, and an insertion portion 196 into which a copper
pipe 192 is inserted as an extended pipe of the refrigerant
introduction pipe 94 so as to cause the refrigerant intro-
duction pipe 94 to communicate with the suction passage
60. Just like the first rotary compression element 32, in
the second rotary compression element 34, among the
upper support member 54 and the upper cylinder 38, the
upper support member 54 is provided with the suction
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passage 58 communicating with the interior of the upper
cylinder 38 at the suction port 161, and an insertion por-
tion 194 into which a copper pipe 190 is inserted as an
extended pipe of the refrigerant introduction pipe 92 so
as to cause the refrigerant introduction pipe 92 to com-
municate with the suction passage 58. The refrigerant
introduction pipes 92, 94 are welded and fixed to the cop-
per pipes 190, 192, respectively, which are welded and
fixed to the sleeves 141, 142, respectively. A collar 197
is formed of an iron pipe.

[0042] A filter installation portion 198 formed of a step
is provided between the tip end of each of the copper
pipes 190 and 192 and the refrigerant introduction side
of each of the suction passages 58 and 60. The filter
installation portion 198, when insertion portions 194, 196
are formed in the upper and lower support members 54,
56, is formed by making a lower hole with substantially
the same diameter as that of the filters 184, 186, and
then by making a slightly larger hole with substantially
the same diameter as that of the copper pipes 190, 192.
Thatis, thefilter installation portion 198 is the step formed
of a difference in the diameter between the lower hole
and each of the holes for the upper and lower copper
pipes 190, 192. As can be seen from the above, when
the filters 184, 186 are installed on the filter installation
portions 198, the filters 184, 186 are fixed thereto by
pressing the frame 184B, 186B against the copper pipes
190, 192 of the refrigerant introduction pipes 92, 94, re-
spectively.

[0043] It should be noted that although in the embod-
iments the insertion portions 194, 196 and the filter in-
stallation portion 198 are formed in the upper and lower
support members 54, 56, the invention is not limited
thereto. Depending on the construction of the rotary com-
pressor 10, on the upper and lower cylinders 38, 40 may
be formed the filter installation portions 198, in which the
respective filters 184, 186 may be installed to be holded
between the refrigerant introduction pipes 92 and 94.
[0044] Although in the embodiments 1 and 2 as de-
scribed in detail, the multistage compression type rotary
compressor of the inside high-pressure type is exempli-
fied as the compressor of the invention, the invention is
not limited thereto. The compressor of the invention may
be useful as a multistage compression type rotary com-
pressor of an inside intermediate-pressure type, a
one-stage compression type rotary compressor, or a
one-stage or multistage compression type rotary com-
pressor of a scroll type or a reciprocating type.

Claims

1. A compressor comprising, in a sealed container:
a drive element;
a compression element;

a drive shaft for transferring a driving force of
the drive element to the compression element
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to drive said compression element; and

a bearing member for journaling the drive shaft,
wherein refrigerant gas introduced from an out-
side of the sealed container is drawn into the
compression element via the bearing member,
and then is compressed by the compression el-
ement to be discharged to the outside of the
sealed container, and

wherein a filter is fitted into a recess provided at
an outlet of a suction passage of the bearing
member, the suction passage leading to a suc-
tion port of a cylinder constituting the compres-
sion element, said filter being pressed against
and stopped by the cylinder.

2. A compressor comprising, in a sealed container:

a drive element;

a compression element;

a drive shaft for transferring a driving force of
the drive element to the compression element
to drive said compression element; and

a bearing member for journaling the drive shaft,
wherein refrigerant gas introduced from an out-
side of the sealed container is drawn into the
compression element via a refrigerant introduc-
tion pipe, and then is compressed by the com-
pression elementto be discharged to the outside
of the sealed container, and

wherein a plate-like filter is holded and fixed be-
tween the compression element and the refrig-
erant introduction pipe on an outlet side of the
refrigerant introduction pipe.

3. Arefrigerating cycle using the compressor according
to claim 1 or 2.
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Fig. 2 Fig. 3
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Fig. 5
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