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(54) ACCUMULATOR

(57) Provided is an accumulator having a reliable and
inexpensive configuration that can prevent foreign matter
included in liquid-phase refrigerant from flowing into an
outlet pipe for the refrigerant due to liquid backflow. The
accumulator includes a tank 10 having an inlet port 15
and an outlet port 16, and an outlet pipe 30 coupled at
one end to the outlet port 16 and having a gas-phase
refrigerant suction port 37 that is open upward in the tank
10. The gas-phase refrigerant suction port 37 of the outlet
pipe 30 includes a filter member.
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Description

Technical Field

[0001] The present invention relates to accumulators
(i.e., gas-liquid separators) for use in the refrigeration
cycles of car air conditioners, room air conditioners, re-
frigerators, and the like (hereinafter simply referred to as
refrigeration cycles).

Background Art

[0002] A typical refrigeration cycle that forms a car air
conditioner or the like includes an accumulator in addition
to a compressor, an outdoor heat exchanger, an indoor
heat exchanger, an expansion valve, and the like, as dis-
closed in Patent Literature 1, for example.
[0003] Examples of this type of accumulator include
the one that includes a closed-bottomed cylindrical tank
having an open upper face that is hermetically closed by
a cap member having an inlet port and an outlet port, a
gas-liquid separator in the shape of a conical hat or an
inverted wide bowl that has a smaller diameter than the
inside diameter of the tank, an outlet pipe with a double-
pipe structure of an inner pipe, which is coupled at its
upper end to the outlet port, and a closed-bottomed outer
pipe, which is arranged on the outer periphery of the inner
pipe, and the like.
[0004] A refrigerant introduced into the accumulator (or
a refrigerant including oil as a lubricant for a sliding por-
tion of a compressor and the like) collides with the gas-
liquid separator and is radially diffused to be separated
into a liquid-phase refrigerant (including oil) and a gas-
phase refrigerant. The liquid-phase refrigerant flows
downward along the inner peripheral face of the tank and
accumulates in the lower portion of the tank, while the
gas-phase refrigerant flows downward through the inside
of the outer pipe from its opening at the upper end to the
bottom, and then turns around at the bottom and rises
through the inside of the inner pipe from its opening at
the lower end so as to be guided to the outlet port. At the
same time, oil that has accumulated in the lower portion
of the tank is absorbed into the gas-phase refrigerant
through an oil return hole provided at the bottom of the
outer pipe, and then, as the gas-phase refrigerant includ-
ing the oil components, suctioned from the outlet port to
the suction side of the compressor so as to be circulated.
[0005] By the way, having high viscosity, the liquid-
phase refrigerant including oil may be suctioned upward
around the outlet pipe (or the outer pipe), and the liquid
level may rise. Furthermore, when the accumulator is
used as a car air conditioner for electric vehicles, for ex-
ample, the liquid level of the liquid-phase refrigerant may
heave and rise due to the vibrations generated during
vehicle travel, the traveling on slopes, and the like. Fur-
thermore, when the refrigeration cycle is started (that is,
when the compressor is started), the liquid level of the
liquid-phase refrigerant may temporarily rise due to the

sudden boiling (which is also referred to as bumping) of
the liquid-phase refrigerant. Accordingly, in the structure
of the conventional accumulator, it is concerned that the
liquid-phase refrigerant, which has been separated from
the gas-phase refrigerant by the gas-liquid separator and
has accumulated in the tank, may flow directly into the
outer pipe together with the gas-phase refrigerant from
its opening at the upper end (i.e., a gas-phase refrigerant
suction port) to be consequently suctioned into the suc-
tion side of a compressor (such a phenomenon shall be
hereinafter referred to as liquid backflow).
[0006] Furthermore, the liquid backflow may cause for-
eign matter, such as sludge and metal powder included
in the liquid-phase refrigerant (hereinafter simply referred
to as foreign matter), to be flowed into the compressor.
[0007] As a measure to prevent the foreign matter in
the liquid-phase refrigerant from being flowed into the
compressor caused by the aforementioned liquid back-
flow or to avoid the liquid backflow, Patent Literature 2,
for example, proposes providing a liquid backflow pre-
vention plate around the outlet pipe (or the outer pipe).

Citation List

Patent Literature

[0008]

Patent Literature 1: JP 2014-077606 A
Patent Literature 2: JP 2017-020670 A

Summary of Invention

Technical Problem

[0009] However, in the conventional technique dis-
closed in Patent Literature 2, the outlet pipe needs to be
machined to provide the liquid backflow prevention plate,
resulting in high machining costs. Furthermore, it is im-
possible to completely avoid the liquid backflow. As a
result, it is also difficult to remove the foreign matter in-
cluded in the flowed back liquid-phase refrigerant.
[0010] The present invention has been made in view
of the foregoing, and it is an object of the present invention
to provide an accumulator having a reliable and inexpen-
sive configuration that can prevent foreign matter includ-
ed in liquid-phase refrigerant from flowing into an outlet
pipe for the refrigerant due to liquid backflow.

Solution to Problem

[0011] Accordingly, an accumulator in accordance with
the present invention basically includes a tank having an
inlet port and an outlet port, and an outlet pipe coupled
at one end to the outlet port and having a gas-phase
refrigerant suction port that is open in the tank, wherein
the gas-phase refrigerant suction port is provided with a
filter member.
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[0012] The filter member may include a strainer having
a mesh filter.
[0013] In some embodiments, the strainer is securely
sandwiched between the outlet pipe and a gas-liquid sep-
arator disposed to face the inlet port.
[0014] In some other embodiments, the strainer is se-
curely sandwiched between the outlet pipe and the tank.
[0015] The filter member may include a bag-like body
or a tubular body made of a fabric with a water permeation
property and a ventilation property.
[0016] In some embodiments, the bag-like body or the
tubular body includes a desiccant housing portion that
houses desiccants for absorbing and removing moisture
in a refrigerant.
[0017] The filter member may include a bag-like body
or a tubular body made of waterproof-breathable mate-
rial.
[0018] In some embodiments, the bag-like body or the
tubular body is sandwiched between the outlet pipe and
a gas-liquid separator disposed to face the inlet port.
[0019] In some other embodiments, the bag-like body
or the tubular body is sandwiched between the outlet pipe
and the tank.
[0020] In some other embodiments, the outlet port is
provided in a cap member of the tank, and the outlet pipe
has a double-pipe structure of an inner pipe and an outer
pipe, the inner pipe being coupled to the outlet port and
extending downward, and the outer pipe being disposed
on the outer periphery of the inner pipe.
[0021] In some other embodiments, the outlet port is
provided in a cap member of the tank, and the outlet pipe
is a U-shaped pipe coupled at one end to the outlet port.
[0022] In some other embodiments, the outlet port is
provided in a bottom cap member of the tank, and the
outlet pipe includes a straight pipe coupled to the outlet
port and extending upward.

Advantageous Effects of Invention

[0023] In the accumulator in accordance with the
present invention, the gas-phase refrigerant suction port
of the outlet pipe is provided with a filter member. The
filter member provided at the gas-phase refrigerant suc-
tion port traps foreign matter included in the liquid-phase
refrigerant and thus can prevent the foreign matter from
entering the outlet pipe for the refrigerant even when liq-
uid backflow occurs due to a rise in the liquid level of the
liquid-phase refrigerant, such as when the liquid-phase
refrigerant is suctioned and the liquid level thereof rises,
when the liquid level of the liquid-phase refrigerant
heaves and rises due to the vibrations, the traveling on
slopes, and the like, or when bumping of the liquid-phase
refrigerant occurs and the liquid level thereof temporarily
rises. Thus, the stable operation of the refrigeration cycle
can be maintained.

Brief Description of Drawings

[0024]

Fig. 1A is a longitudinal sectional view of a first em-
bodiment of the accumulator in accordance with the
present invention.
Fig. 1B is an enlarged cross-sectional view in the
direction of the arrow U-U in Fig. 1A.
Fig. 2A is an enlarged cross-sectional view of a main
part of Fig. 1A.
Fig. 2B is a cross-sectional view in the direction of
the arrow V-V in Fig. 2A.
Fig. 3A is a partially cutaway half-longitudinal sec-
tional view of a second embodiment of the accumu-
lator in accordance with the present invention.
Fig. 3B is an enlarged cross-sectional view in the
direction of the arrow U-U in Fig. 3A.
Fig. 3C is a cross-sectional view in the direction of
the arrow V-V in Fig. 3A.
Fig. 4A is a longitudinal sectional view of a third em-
bodiment of the accumulator in accordance with the
present invention.
Fig. 4B is an enlarged cross-sectional view in the
direction of the arrow U-U in Fig. 4A.
Fig. 5A is a partially cutaway longitudinal sectional
view of a fourth embodiment of the accumulator in
accordance with the present invention.
Fig. 5B is an enlarged cross-sectional view in the
direction of the arrow U-U in Fig. 5A.
Fig. 6A is a partially cutaway half-longitudinal sec-
tional view of a fifth embodiment of the accumulator
in accordance with the present invention.
Fig. 6B is a partial side view of an upper end of an
outlet pipe (i.e., a gas-phase refrigerant suction port)
of the fifth embodiment of the accumulator in accord-
ance with the present invention.
Fig. 6C is a view of a bag-like body as a filter member
of the fifth embodiment of the accumulator in accord-
ance with the present invention.
Fig. 6D is an enlarged cross-sectional view in the
direction of the arrow U-U in Fig. 6A.
Fig. 7 is a longitudinal sectional view of a sixth em-
bodiment of the accumulator in accordance with the
present invention.

Description of Embodiments

[0025] Hereinafter, embodiments of the present inven-
tion will be described with reference to the drawings.

[First Embodiment]

[0026] Fig. 1A and Fig. 1B illustrate a first embodiment
of the accumulator in accordance with the present inven-
tion. Fig. 1A is a longitudinal sectional view thereof. Fig.
1B is an enlarged cross-sectional view in the direction of
the arrow U-U in Fig. 1A.
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[0027] An accumulator 1 of the embodiment illustrated
in the drawings is used in the refrigeration cycle that forms
a car air conditioner for vehicles, for example. The accu-
mulator 1 includes a closed-bottomed cylindrical tank 10
made of metal, such as stainless steel or aluminum alloy,
and having an open upper face that is hermetically closed
by a cap member 12 made of the same metal. It should
be noted that the accumulator 1 is placed in a vertical,
upright position as illustrated, for example. That is, the
cap member 12 is located on the upper (top) side, and
the bottom 13 of the tank 10 is located on the lower (bot-
tom) side.
[0028] The cap member 12 has an inlet port 15 and a
stepped outlet port 16 that are arranged side by side.
The lower portion of the outlet port 16 includes a stepped
portion formed inside of a downward protrusion 12a that
protrudes downward in the cap member 12. On the lower
face of the downward protrusion 12a, a gas-liquid sepa-
rator 18, which is in the shape of a conical hat or an
inverted wide bowl that has a slightly smaller diameter
than the inside diameter of the tank 10, is disposed such
that the upper face of the gas-liquid separator 18 partially
abuts the lower face of the downward protrusion 12a.
The upper end of an outlet pipe 30 (described later) is
coupled to the lower portion of the outlet port 16.
[0029] The outlet pipe 30 has a double-pipe structure
of an inner pipe 31 and an outer pipe 32, the inner pipe
31 being fixed at its upper end 31a to the lower portion
of the outlet port 16 through pipe expansion and extend-
ing downward, and the closed-bottomed outer pipe 32
being arranged on the outer periphery of the inner pipe
31. A gas-phase-refrigerant downward-feed flow channel
36 is formed between the outer pipe 32 and the inner
pipe 31, and the upper end of the outer pipe 32 (i.e., a
space between the upper end of the outer pipe 32 and
the inner pipe 31) serves as a gas-phase refrigerant suc-
tion port 37.
[0030] More specifically, the upper end 31a of the inner
pipe 31 (before pipe expansion) is inserted into the
stepped portion inside of the downward protrusion 12a
through a through-hole 39 provided in an upper strainer
40’ (a base plate 42c thereof), which functions as a filter
member (described later), at the gas-phase refrigerant
suction port 37 of the outlet pipe 30 and also through a
through-hole 19 provided in a ceiling face 18a of the gas-
liquid separator 18, and then is expanded to be fixedly
disposed. Accordingly, the gas-liquid separator 18 (the
ceiling face 18a thereof) is locked between the downward
protrusion 12a of the cap member 12 and the upper
strainer 40’, and the outlet pipe 30 (the inner pipe 31
thereof) is securely fixed to the cap member 12.
[0031] The lower end of the outer pipe 32 is fixedly
fitted into an upper portion 42a with a stepped inner pe-
riphery of a case 42 of an oil strainer 40 (described later;
hereinafter referred to as a lower strainer 40) through
press fitting or the like. The lower end of the inner pipe
31 is located slightly above the bottom 32b of the outer
pipe 32. The upper end of the outer pipe 32 is located

below the cap member 12 by a predetermined distance.
An oil return hole 35 is formed in the center of the bottom
32b of the outer pipe 32. The diameter of the oil return
hole 35 is set to about 1 mm, for example.
[0032] As clearly seen in Fig. 1B in conjunction with
Fig. 1A, the inner pipe 31 has a plurality of (three in the
illustrated example) plate-like ribs 38 radially protruding
along the longitudinal direction (i.e., the vertical direction)
and at equiangular intervals. The outer pipe 32 is fixed
outside of the plurality of plate-like ribs 38 in a press-fit
manner. In this embodiment, each of the plate-like ribs
38 has a length from the lower end of the inner pipe 31
to a predetermined position of the outer pipe 32 in the
vertical direction. However, the upper end of the plate-
like rib 38 may extend beyond the upper end of the outer
pipe 32 such that the upper end face of the plate-like rib
38 abuts the base plate 42c of the upper strainer 40’.
Accordingly, a predetermined gap is formed between the
inner pipe 31 and the outer pipe 32 to form the gas-phase-
refrigerant downward-feed flow channel 36.
[0033] It should be noted that the plate-like ribs 38 may
be provided on at least one of the inner pipe 31 or the
outer pipe 32. For example, the plate-like ribs 38 may be
disposed on the outer pipe 32 (the inner periphery there-
of), and the inner pipe 31 may be fixedly inserted inside
of the plate-like ribs 38 by press-fitting.
[0034] The inner pipe 31, the outer pipe 32, and the
plate-like ribs 38 may be integrally formed by extrusion
using synthetic resin material, aluminum material, or the
like. That is, the double-pipe structure may be an inte-
grally molded component made of aluminum extruded
material, for example.
[0035] The lower strainer 40 is fixedly disposed on the
bottom of the tank 10 and includes a closed-bottomed
cylindrical case 42 made of synthetic resin and a cylin-
drical mesh filter 45 integrally formed with the case 42
through insert molding as clearly seen in Fig. 2A and Fig.
2B. The mesh filter 45 is made of a metallic mesh or a
mesh member of synthetic resin, for example.
[0036] The case 42 of the lower strainer 40 includes
the upper portion 42a with a stepped inner periphery into
which the lower end of the outer pipe 32 is securely fitted,
the base plate 42c, four columnar portions 42b disposed
upright on the outer periphery of the base plate 42c at
equiangular intervals, and annular mesh end molded-in
portions 42d, 42d each having a predetermined thickness
and width and including the upper end and the lower end
of the columnar portion 42b. The upper and lower mesh
end molded-in portions 42d, 42d are integrally formed
with the upper and lower ends of the mesh filter 45
through insert molding and thus sealing is achieved. The
mesh filter 45 is also integrally formed with the columnar
portions 42b at its portions corresponding to the columnar
portions 42b through insert molding and thus sealing is
achieved. That is, four windows 44 that are rectangular
as seen in side view are defined between the four re-
spective columnar portions 42b and the upper and lower
mesh end molded-in portions 42d, 42d, and the mesh
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filter 45 is stretched over the respective windows 44.
[0037] It should be noted that in the present embodi-
ment, one side of the lower portion of the tank 10 has
disposed thereon a bag 68 filled with desiccants M that
absorb and remove the moisture in the refrigerant along
the inner periphery of the tank 10. The bag 68 is made
of a fabric, such as felt with a ventilation property, a water
permeation property, and a desired shape retention prop-
erty, and is filled with granular desiccants M almost en-
tirely
[0038] In the present embodiment, in addition to the
aforementioned configuration, the upper strainer 40’ is
provided at the gas-phase refrigerant suction port 37 of
the outlet pipe 30 as a filter member capable of passing
the gas-phase refrigerant but substantially blocking for-
eign matter in the liquid-phase refrigerant. More specifi-
cally, the upper strainer 40’ having the same basic con-
figuration as (but slightly longer in the vertical direction
than) the lower strainer 40 disposed at the lower end of
the outlet pipe 30 is provided at the upper end of the outer
pipe 32 of the outlet pipe 30. It should be noted that por-
tions of the upper strainer 40’ corresponding to the por-
tions of the lower strainer 40 are denoted by the same
reference numerals.
[0039] The upper strainer 40’ has in its base plate 42c
the through-hole 39 through which the upper end 31a of
the inner pipe 31 passes. With the base plate 42c placed
on top, that is, with the upper strainer 40’ placed vertically
opposite to the lower strainer 40, the upper strainer 40’
is externally fitted around and securely fixed to the upper
portion of the inner pipe 31 and to the upper end of the
outer pipe 32 in a press-fit manner and sandwiched be-
tween the upper end of the outer pipe 32 of the outlet
pipe 30 and the gas-liquid separator 18.
[0040] In the accumulator 1 with such a configuration,
a low-temperature, low-pressure refrigerant in a gas-liq-
uid mixed state from an evaporator is introduced via the
inlet port 15, and the introduced refrigerant collides with
the gas-liquid separator 18 and is radially diffused to be
separated into a liquid-phase refrigerant and a gas-phase
refrigerant, as in the conventional art. The liquid-phase
refrigerant (including oil) flows downward along the inner
peripheral face of the tank 10 and accumulates in the
lower space of the tank 10, while the gas-phase refrig-
erant passes through the mesh filter 45 of the upper
strainer 40’ provided above the outer pipe 32 so as to be
suctioned to the suction side of the compressor via the
gas-phase-refrigerant downward-feed flow channel 36
formed between the inner pipe 31 and the outer pipe 32
→ the space inside of the inner pipe 31 so as to be cir-
culated.
[0041] Oil that has accumulated in the lower space of
the tank 10 together with the liquid-phase refrigerant
moves toward the bottom 13 of the tank 10 due to the
difference in specific gravity, properties, and the like be-
tween the oil and the liquid-phase refrigerant. The liquid-
phase refrigerant including oil at the bottom 13 of the tank
10 is gradually absorbed into the gas-phase refrigerant

to be suctioned to the suction side of the compressor via
the outlet pipe 30 and then passes through the mesh filter
45 of the lower strainer 40 → the oil return hole 35 → the
space inside of the inner pipe 31 and thus is returned to
the suction side of the compressor together with the gas-
phase refrigerant so as to be circulated. When the liquid-
phase refrigerant passes through the mesh filter 45, for-
eign matter, such as sludge and metal powder, is trapped
and thus is removed from the circulating refrigerant (in-
cluding oil).
[0042] As described above, in the accumulator 1 in ac-
cordance with the present embodiment, the upper strain-
er 40’ having the same basic configuration as the lower
strainer 40, which is usually used, is provided at the gas-
phase refrigerant suction port 37 of the outlet pipe 30 as
a filter member. The upper strainer 40’ (the mesh filter
45 thereof) can substantially trap the foreign matter in
the liquid-phase refrigerant. Since the upper strainer 40’
traps the foreign matter in the liquid-phase refrigerant, it
is possible to prevent the foreign matter from entering
the gas-phase refrigerant suction port 37 even when the
liquid level of the liquid-phase refrigerant rises, such as
when the liquid-phase refrigerant is suctioned and the
liquid level thereof rises, when the liquid level of the liquid-
phase refrigerant heaves and rises due to the vibrations,
the traveling on slopes, and the like, or when bumping
of the liquid-phase refrigerant occurs and the liquid level
thereof temporarily rises. Thus, there is no concern that
the accumulator 1 in accordance with the present em-
bodiment would have an adverse effect on the compres-
sor, or the service life of the refrigeration cycle would
become shorter.
[0043] In addition, the function of the filter member (i.e.,
the upper strainer 40’) can also reduce the amount of the
liquid-phase refrigerant that flows into the outlet pipe 30
from the gas-phase refrigerant suction port 37 thereof
(i.e., the amount of liquid backflow).

[Second Embodiment]

[0044] Fig. 3A to Fig. 3C illustrate a second embodi-
ment of the accumulator in accordance with the present
invention. Fig. 3A is a partially cutaway half-longitudinal
sectional view thereof. Fig. 3B is an enlarged cross-sec-
tional view in the direction of the arrow U-U in Fig. 3A.
Fig. 3C is a cross-sectional view in the direction of the
arrow V-V in Fig. 3A. In an accumulator 2 of the second
embodiment, portions corresponding to the same com-
ponents of the accumulator 1 of the first embodiment are
denoted by the same reference numerals, and the de-
scriptions thereof will be omitted. The following embod-
iment mainly describes the differences therebetween.
[0045] The accumulator 2 in the embodiment illustrat-
ed in the drawings includes a cylindrical tank 10 made
of metal, such as stainless steel or aluminum alloy, and
having a ceiling portion 14, which has an open lower face.
The open lower face of the tank 10 is hermetically closed
by a bottom cap member 12 made of the same metal. It
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should be noted that in the accumulator 2 of the present
embodiment, the tank 10 and the like are disposed ver-
tically opposite to those of the accumulator 1 of the first
embodiment. For example, as illustrated, the bottom cap
member 12 is located on the lower (bottom) side, and
the ceiling portion 14 of the tank 10 is located on the
upper (top) side.
[0046] The bottom cap member 12 includes an inlet
port 15 and a stepped outlet port 16 that are arranged
side by side such that the inlet port 15 and the outlet port
16 penetrate the bottom cap member 12 and are open
at their top and bottom. Herein, the outlet port 16 is pro-
vided in the center of the bottom cap member 12 (i.e., on
the center line O of the tank 10), and the inlet port 15 is
provided on the left side thereof.
[0047] The outlet port 16 is provided with an outlet pipe
30 made of a straight pipe (i.e., a linear pipe arranged
along the center line) and extending continuously from
the outlet port 16 for guiding a gas-phase refrigerant from
the upper portion of the tank 10 to the outlet port 16. An
opening on the upper end side (i.e., a gas-phase refrig-
erant suction port 37) of the outlet pipe 30 is located slight-
ly below the ceiling portion 14 of the tank 10. The outlet
pipe 30 may be either integrally formed with the bottom
cap member 12 or be formed separately from the bottom
cap member 12 but then attached thereto through swag-
ing or the like.
[0048] The upper face side of the bottom cap member
12 has, in its center portion (which includes the outlet
port 16 in the center), an inner fit-in coupling portion 19
in a short cylindrical shape that has an external thread
portion to which an internal unit 20 (described below) is
adapted to be screwed so that the internal unit 20 and
the bottom cap member 12 are coupled together.
[0049] The internal unit 20 is disposed inside of the
tank 10. The internal unit 20 is made of synthetic resin,
for example, and includes in its lower portion a gas-liquid
separation accelerating plate 22 in an annular disk
shape. The gas-liquid separation accelerating plate 22
radially diffuses a refrigerant that has flowed into the tank
10 via the inlet port 15 and collided with the gas-liquid
separation accelerating plate 22. The gas-liquid separa-
tion accelerating plate 22 has an annular disk shape with
its outside diameter slightly smaller than the inside diam-
eter of the tank 10 and with its inside diameter approxi-
mately equal to the inside diameter of a lower strainer 40
(described later) so that the refrigerant that has collided
with the gas-liquid separation accelerating plate 22 and
diffused can flow upward through a gap between the inner
peripheral face of the tank 10 and the outer peripheral
face of the gas-liquid separation accelerating plate 22.
The gas-liquid separation accelerating plate 22 is located
above the upper face of the bottom cap member 12 (or
the inlet port 15 therein) by a predetermined distance so
that the lower face of the gas-liquid separation acceler-
ating plate 22 is opposite the inlet port 15.
[0050] The lower face side of the gas-liquid separation
accelerating plate 22 has in its center an outer fit-in cou-

pling portion 29 in a short cylindrical shape that protrudes
downward and has an internal thread portion adapted to
be screwed to the external thread portion of the inner fit-
in coupling portion 19 provided on the bottom cap mem-
ber 12. Accordingly, the bottom cap member 12 and the
internal unit 20 can be coupled together through screw-
ing, thus facilitating the assembly.
[0051] The upper face side of the gas-liquid separation
accelerating plate 22 has in its center a lower strainer 40
that surrounds the lower end of the outlet pipe 30, and
four reinforcing upright plates 23 disposed upright on the
outer periphery of the upper face side of the gas-liquid
separation accelerating plate 22 at equiangular intervals
(that is, at intervals of 90°). The outer peripheries of the
reinforcing upright plates 23 abut the inner periphery of
the tank 10. In the example illustrated in the drawings,
the reinforcing upright plates 23 are disposed on the front,
rear, right, and left on the outer periphery of the upper
face side of the gas-liquid separation accelerating plate
22, and one of the reinforcing upright plates 23 is ar-
ranged such that it is directly above the inlet port 15 pro-
vided in the bottom cap member 12.
[0052] A bobbin-shaped bag holding portion 24, which
has a long cylindrical portion 27 with a slightly smaller
diameter than those of the outlet port 16 and the lower
strainer 40, and is adapted to have the outlet pipe 30
inserted therein, is integrally formed above the lower
strainer 40 and on the inner peripheral side of the rein-
forcing upright plates 23. The bobbin-shaped bag holding
portion 24 is obtained by winding a bag 69, which con-
tains desiccants M, in a cylindrical shape or in a C-shape
as seen in plan view around the long cylindrical portion
27, and further winding a cable tie 28 around the outer
periphery of the bag 69 so as to securely hold it. In such
a case, the upper and lower ends of the bag 69 held are
slightly pressed against a pair of upper and lower flanges
25a and 25b of the bag holding portion 24, respectively.
It should be noted that the bag 69 housed in the bag
holding portion 24 is made of a fabric, such as felt with
a ventilation property, a water permeation property, and
a desired shape retention property, and is filled with gran-
ular desiccants M almost entirely. Herein, the bag 69 has
a height of about half to 2/3 of that of the tank 10.
[0053] Meanwhile, the lower strainer 40 is integrally
formed with the upper side of the gas-liquid separation
accelerating plate 22. The lower strainer 40 basically has
substantially the same configurations as that of the first
embodiment (the corresponding portions are denoted by
the same reference numerals), and includes a cylindrical
mesh filter 45 and a case 42 to which the mesh filter 45
is securely attached. The mesh filter 45 is made of a
metallic mesh or a mesh member of synthetic resin, for
example. The case 42 includes upper and lower annular
disk portions and inner peripheral edges (four portions)
of the reinforcing upright plates 23 located therebetween.
That is, four windows 44 that are rectangular as seen in
side view are defined between the four respective colum-
nar portions (i.e., the inner peripheral edges of the rein-
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forcing upright plates 23) 42b, and the mesh filter 45 is
stretched over the respective windows 44. It should be
noted that the mesh filter 45 may be integrally formed
with the case 42 (i.e., the internal unit 20) through insert
molding when the case 42 is molded.
[0054] An oil return hole 35 is provided near the lower
end of the outlet pipe 30, which is integrally molded with
the bottom cap member 12 or provided in an integral
manner with the bottom cap member 12 through swaging
or the like. The diameter of the oil return hole 35 is set
to about 1 mm, for example.
[0055] In the present embodiment, in addition to the
aforementioned configuration, an upper strainer 40’ hav-
ing the same basic configuration as that of the first em-
bodiment is provided at the upper end of the outlet pipe
30, that is, the gas-phase refrigerant suction port 37 of
the outlet pipe 30, as a filter member capable of passing
the gas-phase refrigerant but substantially blocking for-
eign matter in the liquid-phase refrigerant. More specifi-
cally, the upper strainer 40’ is securely sandwiched be-
tween the upper end of the outlet pipe 30 and the ceiling
portion 14 of the tank 10. With the base plate 42c allowed
to abut or be pressure-pressed to the ceiling portion 14,
that is, with the upper strainer 40’ placed vertically oppo-
site to the lower strainer 40, the upper strainer 40’ is ex-
ternally fitted around and securely fixed to the upper end
of the outlet pipe 30 (i.e., the gas-phase refrigerant suc-
tion port 37).
[0056] In the accumulator 2 with such a configuration,
a low-temperature, low-pressure refrigerant in a gas-liq-
uid mixed state from an evaporator is introduced upward
into the tank 10 via the inlet port 15 so that the introduced
refrigerant is diffused radially while accumulating on the
lower face of the gas-liquid separation accelerating plate
22, and the diffused refrigerant moves upward through
a gap between the inner peripheral face of the tank 10
and the outer peripheral face of the gas-liquid separation
accelerating plate 22. Accordingly, the refrigerant is rec-
tified and effectively separated into a liquid-phase refrig-
erant and a gas-phase refrigerant. In such a case, the
liquid-phase refrigerant (including oil) accumulates in the
lower space of the tank 10, and the gas-phase refrigerant
rises toward the upper space of the tank 10 so as to be
suctioned to the suction side of the compressor via the
upper space of the tank 10 → the mesh filter 45 of the
upper strainer 40’ → the space inside of the outlet pipe
30 → the outlet port 16 so as to be circulated.
[0057] Oil that has accumulated in the lower space of
the tank 10 together with the liquid-phase refrigerant
moves toward the bottom cap member 12 of the tank 10
due to the difference in specific gravity, properties, and
the like between the oil and the liquid-phase refrigerant,
and the liquid-phase refrigerant is absorbed into the gas-
phase refrigerant to be suctioned to the suction side of
the compressor via the outlet pipe 30. Then, the liquid-
phase refrigerant passes through the mesh filter 45 of
the lower strainer 40 → the oil return hole 35 and thus is
returned to the suction side of the compressor together

with the gas-phase refrigerant so as to be circulated.
When the liquid-phase refrigerant passes through the
mesh filter 45, foreign matter, such as sludge and metal
powder, is trapped and thus is removed from the circu-
lating refrigerant (including oil).
[0058] As described above, in the accumulator 2 of the
present embodiment, a refrigerant in a gas-liquid mixed
state is introduced upward into the tank 10 via the inlet
port 15 provided in the lower portion of the tank 10 so
that the introduced refrigerant is diffused radially while
accumulating on the lower face side of the gas-liquid sep-
aration accelerating plate 22, and the diffused refrigerant
moves upward through a gap between the inner periph-
eral face of the tank 10 and the outer peripheral face of
the gas-liquid separation accelerating plate 22. Thus,
gas-liquid separation is accelerated. In addition, the liq-
uid-phase refrigerant is agitated because the gas-phase
refrigerant rises through the liquid, in particular, above
the gas-liquid separation accelerating plate 22. There-
fore, a bumping phenomenon in which the liquid-phase
refrigerant suddenly boils explosively when the compres-
sor is started and impact noise associated therewith can
be suppressed.
[0059] In such a case, it is basically acceptable as long
as the inlet port 15 is disposed in the lower portion of the
tank 10, and the gas-liquid separation accelerating plate
22 is disposed above the inlet port 15 inside of the tank
10. Therefore, the configuration of the accumulator 2 can
be simplified, and the cost and size can be reduced.
[0060] In addition to the above, also in the accumulator
2 of the present embodiment, the upper strainer 40’ hav-
ing the same basic configuration as the lower strainer
40, which is usually used, is provided at the gas-phase
refrigerant suction port 37 of the outlet pipe 30 as a filter
member,. The upper strainer 40’ (the mesh filter 45 there-
of) can substantially trap the foreign matter in the liquid-
phase refrigerant. Since the upper strainer 40’ traps the
foreign matter in the liquid-phase refrigerant, it is possible
to prevent the foreign matter from entering the gas-phase
refrigerant suction port 37 even when the liquid level of
the liquid-phase refrigerant rises, such as when the liq-
uid-phase refrigerant is suctioned and the liquid level
thereof rises, when the liquid level of the liquid-phase
refrigerant heaves and rises due to the vibrations, the
traveling on slopes, and the like, or when bumping of the
liquid-phase refrigerant occurs and the liquid level thereof
temporarily rises. Thus, there is no concern that the ac-
cumulator 2 in accordance with the present embodiment
would have an adverse effect on the compressor, or the
service life of the refrigeration cycle would become short-
er.
[0061] In addition, the function of the filter member (i.e.,
the upper strainer 40’) can also reduce the amount of the
liquid-phase refrigerant that flows into the outlet pipe 30
from the gas-phase refrigerant suction port 37 thereof
(i.e., the amount of liquid backflow).
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[Third Embodiment]

[0062] Fig. 4A and Fig. 4B illustrate a third embodiment
of the accumulator in accordance with the present inven-
tion. Fig. 4A is a longitudinal sectional view thereof. Fig.
4B is an enlarged cross-sectional view in the direction of
the arrow U-U in Fig. 4A. In an accumulator 3 of the third
embodiment, portions corresponding to the same com-
ponents of the accumulator 1 of the first embodiment are
denoted by the same reference numerals, and the de-
scriptions thereof will be omitted. The following embod-
iment mainly describes the differences therebetween.
[0063] The accumulator 3 of the embodiment illustrat-
ed in the drawings includes a U-shaped pipe made of
metal, such as aluminum, stainless steel, or copper, as
an outlet pipe 60. A gas-liquid separator 18, which is in
the shape of a conical hat or an inverted wide bowl that
has a smaller diameter than the inside diameter of the
tank 10, is externally fitted around one end 61 of the U-
shaped outlet pipe 60, which is coupled to the lower por-
tion of the outlet port 16, and also, an annular protrusion
61f, which has been obtained through compression
bending, such as bulge forming, is provided at the one
end 61 of the U-shaped outlet pipe 60. The one end 61
of the U-shaped outlet pipe 60 is provided at its upper
end with a purification strainer 65 made of, for example,
stainless steel and having a hemispherical mesh filter 66
with a flanged portion 65a.
[0064] To attach the gas-liquid separator 18 and the
outlet pipe 60 to the cap member 12, the portion of the
outlet pipe 60 above the annular protrusion 61f of the one
end 61 is passed through the through-hole 19 provided
in the ceiling face 18a of the gas-liquid separator 18, and
the purification strainer 65 is disposed at the upper end
of the one end 61 using the flanged portion 65a and is
then fixed to the downward protrusion 12a of the outlet
port 16 from the lower side in a press-fit manner, such
that the annular protrusion 61f is pushed up by the gas-
liquid separator 18 (the ceiling face 18a thereof). At the
same time, the flanged portion 65a of the mesh filter 66
of the purification strainer 65 is sandwiched between the
one end 61 of the outlet pipe 60 and the stepped portion
on the downward protrusion 12a.
[0065] In such a case, a plurality of (for example, four
at intervals of 90°) rod-like portions protrudes downward
on the lower face side of the downward protrusion 12a,
and the same number of round holes (for example, four
at intervals of 90°) through which the rod-like portions
may be passed are formed in the ceiling face 18a of the
gas-liquid separator 18.
[0066] To securely attach the gas-liquid separator 18
and the outlet pipe 60 to the cap member 12, the rod-like
portions are individually passed through the respective
round holes and then are melted and flattened using an
ultrasonic welder, for example, so as to be riveted (a riv-
eted flattened portion 64).
[0067] The U-shaped outlet pipe 60 has an oil return
hole 63 at the bottom end thereof.

[0068] Meanwhile, the other end (i.e., an upward facing
opening) 62 of the U-shaped outlet pipe 60 serves as a
gas-phase refrigerant suction port 67, which is provided
with an upper strainer 40’ having the same basic config-
uration as that of the first embodiment as a filter member
capable of passing the gas-phase refrigerant but sub-
stantially blocking the liquid-phase refrigerant. More spe-
cifically, the upper strainer 40’ is securely sandwiched
between the upper end of the other end 62 of the outlet
pipe 60 and the ceiling face 18a of the gas-liquid sepa-
rator 18. With the base plate 42c allowed to abut or be
pressure-pressed to the ceiling face 18a of the gas-liquid
separator 18, the upper strainer 40’ is externally fitted
around and securely fixed to the other end 62 of the outlet
pipe 60 (i.e., the gas-phase refrigerant suction port 67).
[0069] In the accumulator 3 with such a configuration,
as in the conventional art, a low-temperature, low-pres-
sure refrigerant in a gas-liquid mixed state from an evap-
orator is introduced via the inlet port 15 so that the intro-
duced refrigerant collides with the gas-liquid separator
18 and then is radially diffused to be separated into a
liquid-phase refrigerant and a gas-phase refrigerant. The
liquid-phase refrigerant (including oil) flows downward
along the inner peripheral face of the tank 10 and accu-
mulates in the lower space of the tank 10, and the gas-
phase refrigerant passes through the upper strainer 40’
(the mesh filter 45 thereof) provided at the other end 62
of the outlet pipe 60 so as to be suctioned to the suction
side of the compressor via the space inside of the outlet
pipe 60 → the purification strainer 65 (the mesh filter 66
thereof) so as to be circulated.
[0070] Oil that has accumulated in the lower space of
the tank 10 together with the liquid-phase refrigerant
moves toward the bottom 13 of the tank 10 due to the
difference in specific gravity, properties, and the like be-
tween the oil and the liquid-phase refrigerant. The liquid-
phase refrigerant including oil at the bottom 13 of the tank
10 is gradually absorbed into the gas-phase refrigerant
to be suctioned to the suction side of the compressor via
the outlet pipe 60. Then, the liquid-phase refrigerant
passes through the oil return hole 63 → the space inside
of the outlet pipe 60 → the purification strainer 65 and
thus is returned to the suction side of the compressor
together with the gas-phase refrigerant so as to be cir-
culated. When the liquid-phase refrigerant passes
through the purification strainer 65, foreign matter, such
as sludge and metal powder, is trapped and thus is re-
moved from the circulating refrigerant (including oil).
[0071] Also in the accumulator 3 of the present em-
bodiment with such a configuration, the upper strainer
40’ is provided at the gas-phase refrigerant suction port
67 of the outlet pipe 60 as a filter member. The upper
strainer 40’ (the mesh filter 45 thereof) can substantially
trap the foreign matter in the liquid-phase refrigerant.
Since the upper strainer 40’ traps the foreign matter in
the liquid-phase refrigerant, it is possible to prevent the
foreign matter from entering the compressor even when
the liquid level of the liquid-phase refrigerant rises, such
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as when the liquid-phase refrigerant is suctioned and the
liquid level thereof rises, when the liquid level of the liquid-
phase refrigerant heaves and rises due to the vibrations,
the traveling on slopes, and the like, or when bumping
of the liquid-phase refrigerant occurs and the liquid level
thereof temporarily rises. Thus, there is no concern that
the accumulator 3 in accordance with the present em-
bodiment would have an adverse effect on the compres-
sor, or the service life of the refrigeration cycle would
become shorter.
[0072] In addition, the function of the filter member (i.e.,
the upper strainer 40’) can also reduce the amount of the
liquid-phase refrigerant that flows into the outlet pipe 60
from the gas-phase refrigerant suction port 67 thereof
(i.e., the amount of liquid backflow).

[Fourth Embodiment]

[0073] Fig. 5A and Fig. 5B illustrate a fourth embodi-
ment of the accumulator in accordance with the present
invention. Fig. 5A is a partially cutaway longitudinal sec-
tional view thereof. Fig. 5B is an enlarged cross-sectional
view in the direction of the arrow U-U in Fig. 5A. In an
accumulator 4 of the fourth embodiment, portions corre-
sponding to the same components of the accumulator 1
of the first embodiment are denoted by the same refer-
ence numerals, and the descriptions thereof will be omit-
ted. The following embodiment mainly describes the dif-
ferences therebetween.
[0074] As clearly seen in Fig. 5B in conjunction with
Fig. 5A, the inner pipe 31 of the accumulator 4 of the
present embodiment has a plurality of (three in the illus-
trated example) plate-like ribs 38 radially disposed along
the longitudinal direction (i.e., the vertical direction) and
at equiangular intervals. The outer pipe 32 is externally
arranged around and fixed outside of the plurality of plate-
like ribs 38 in a press-fit manner. In this embodiment, the
upper end of the plate-like rib 38 may extend beyond the
upper end of the outer pipe 32 such that the upper end
face of the plate-like rib 38 may abut the ceiling face 18a
of the gas-liquid separator 18.
[0075] In this embodiment, the lower end of the outer
pipe 32 is funnel shaped and narrowed by spinning and
the like, and has in its center an oil return hole 35.
[0076] In addition to the aforementioned configuration,
the accumulator 4 of the present embodiment includes,
instead of the lower strainer 40 and the upper strainer
40’ of the first embodiment, a fabric body 70, which is
made of felt and the like, covers the entire outer periphery
of the outer pipe 32, and has a length from the ceiling
face 18a of the gas-liquid separator 18 to the bottom face
of the bottom 13 of the tank 10. The fabric body 70 is
wound around or externally arranged around the outer
pipe 32. The fabric body 70 includes a tubular pipe fitting
portion 72 to be externally and securely arranged around
the outer periphery of the outer pipe 32, and a cylindrical
desiccant housing portion 75 with a closed top and bot-
tom that houses desiccants M for absorbing and remov-

ing the moisture in the refrigerant.
[0077] The pipe fitting portion 72 is adapted to maintain
its substantially cylindrical shape. A bag-like body or a
tubular body in the lower portion of the pipe fitting portion
72 (the portion covering the surrounding of the oil return
hole 35) serves as the lower strainer 40 of the first em-
bodiment.
[0078] That is, since the fabric body 70 made of felt
and the like has a water permeation property, a ventilation
property, and a shape retention property, the lower por-
tion of the pipe fitting portion 72 can serve as the lower
strainer 40.
[0079] Meanwhile, a bag-like body or a tubular body
(which is located above the upper end of the outer pipe
32) in the upper portion of the pipe fitting portion 72 can
serve as the upper strainer 40’ of the first embodiment.
[0080] That is, a low-temperature, low-pressure refrig-
erant in a gas-liquid mixed state from an evaporator is
introduced via the inlet port 15 so that the introduced
refrigerant collides with the gas-liquid separator 18 and
then is radially diffused to be separated into a liquid-
phase refrigerant and a gas-phase refrigerant. The liquid-
phase refrigerant (including oil) flows downward along
the inner peripheral face of the tank 10 and accumulates
in the lower space of the tank 10, and the gas-phase
refrigerant passes through the upper portion (i.e., the
bag-like body or the tubular body) of the pipe fitting por-
tion 72, which surrounds the gas-phase refrigerant suc-
tion port 37 of the outlet pipe 30, so as to be suctioned
to the suction side of the compressor via the gas-phase-
refrigerant downward-feed flow channel 36 formed be-
tween the inner pipe 31 and the outer pipe 32 → the
space inside of the inner pipe 31 so as to be circulated.
[0081] Oil that has accumulated in the lower space of
the tank 10 together with the liquid-phase refrigerant
moves toward the bottom 13 of the tank 10 due to the
difference in specific gravity, properties, and the like be-
tween the oil and the liquid-phase refrigerant. The liquid-
phase refrigerant including oil at the bottom 13 of the tank
10 is gradually absorbed into the gas-phase refrigerant
to be suctioned to the suction side of the compressor via
the outlet pipe 30 and then passes through the lower
portion of the pipe fitting portion 72 including the fabric
body 70 made of felt and the like → the oil return hole 35
→ the space inside of the inner pipe 31 and thus is re-
turned to the suction side of the compressor together with
the gas-phase refrigerant so as to be circulated. When
the liquid-phase refrigerant passes through the lower por-
tion of the pipe fitting portion 72, foreign matter, such as
sludge and metal powder, is trapped and thus is removed
from the circulating refrigerant (including oil).
[0082] Herein, since the fabric body 70 made of felt
and the like has a ventilation property and a water per-
meation property, as long as the fabric body 70 is pro-
vided with the desiccant housing portion 75 that houses
desiccants M for absorbing and removing the moisture
in the refrigerant in addition to the pipe fitting portion 72
as in the present embodiment and because the desiccant
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housing portion 75 serves as a bag, there is no need to
separately prepare a bag or fixing means (e.g., a cable
tie), thus further increasing cost effectiveness.
[0083] It should be noted that foamed material may be
used instead of the fabric body 70. Examples of the
foamed material include commercially available material
such as synthetic resin, rubber, and ceramic.
[0084] In the accumulator 4 of the present embodi-
ment, the fabric body 70, which is wound around or ex-
ternally arranged around the outer periphery of the outer
pipe 32, serves as a boiling stone. That is, when the com-
pressor is activated, the fabric body 70 (i.e., a gas therein)
serves as the starting point for boiling and evaporation
of the liquid-phase refrigerant, and reaches a state where
bubbles gradually form, that is, a state where the liquid-
phase refrigerant gradually evaporates. Thus, the boiling
of the liquid-phase refrigerant slowly proceeds, and con-
sequently, a bumping phenomenon in which the liquid-
phase refrigerant suddenly boils explosively and impact
noise associated therewith may be effectively sup-
pressed.
[0085] In such a case, the accumulator 4 of the present
embodiment only needs to have added thereto a simple
configuration of winding or externally arranging the fabric
body 70 around the outer periphery of the outer pipe 32.
This simple configuration would not lead to complexity
and the cost and size increase, for example, thereby
achieving excellent cost effectiveness.
[0086] In addition to the above, in the accumulator 4
of the present embodiment, the pipe fitting portion 72 of
the fabric body 70 (upper and lower bag-like bodies or
tubular bodies thereof) serves also as the lower strainer
40 and the upper strainer 40’. Since the pipe fitting portion
72 of the fabric body 70 traps the foreign matter in the
liquid-phase refrigerant, it is possible to prevent the for-
eign matter from entering the gas-phase refrigerant suc-
tion port 37 even when the liquid level of the liquid-phase
refrigerant rises, such as when the liquid-phase refriger-
ant is suctioned and the liquid level thereof rises, when
the liquid level of the liquid-phase refrigerant heaves and
rises due to the vibrations, the traveling on slopes, and
the like, or when bumping of the liquid-phase refrigerant
occurs and the liquid level thereof temporarily rises, as
in the aforementioned embodiments. In addition, as in
the aforementioned embodiments, the accumulator 4 in
accordance with the present embodiment can have a re-
duced amount of liquid backflow.

[Fifth Embodiment]

[0087] Fig. 6A to Fig. 6D illustrate a fifth embodiment
of the accumulator in accordance with the present inven-
tion. Fig. 6A is a partially cutaway half-longitudinal sec-
tional view thereof. Fig. 6B is a partial side view of an
upper end of an outlet pipe (i.e., a gas-phase refrigerant
suction port). Fig. 6C is a view of a bag-like body as a
filter member. Fig. 6D is an enlarged cross-sectional view
in the direction of the arrow U-U in Fig. 6A. In an accu-

mulator 5 of the fifth embodiment, portions corresponding
to the same components of the accumulator 2 of the sec-
ond embodiment are denoted by the same reference nu-
merals, and the descriptions thereof will be omitted. The
following embodiment mainly describes the differences
therebetween.
[0088] The accumulator 5 of the embodiment illustrat-
ed in the drawings is different from the accumulator 2 of
the second embodiment in that, as illustrated in Fig. 6B
and Fig. 6D, four cutouts 30s that are substantially rec-
tangular as seen in side view are arranged at the upper
end of the outlet pipe 30 at equiangular intervals as a
gas-phase refrigerant suction port 37, and as a filter
member, a bag-like body (or a tubular body) 80 as illus-
trated in Fig. 6C is provided instead of the upper strainer
40’. The bag-like body 80, which is made of fabric water-
proof-breathable material, such as GORE-TEX (regis-
tered trademark), and woven into a bag shape (or a tu-
bular shape), covers the upper end of the outlet pipe 30
over all of the cutouts 30s and the upper-face opening
of the outlet pipe 30. The upper face of the bag-like body
80 presses against the ceiling portion 14 of the tank 10.
That is, the bag-like body 80 is sandwiched between the
upper end of the outlet pipe 30 and the ceiling portion 14
of the tank 10.
[0089] As described above, since the bag-like body (or
the tubular body) 80 made of waterproof-breathable ma-
terial, as a filter member, covers the outlet pipe 30 made
of a straight pipe over all of the cutouts 30s and the upper-
face opening of the outlet pipe 30, it is possible to prevent
the foreign matter from entering the gas-phase refriger-
ant suction port 37 and reduce the amount of liquid back-
flow as in the aforementioned embodiments.
[0090] In particular, since the present embodiment
simply uses the bag-like body 80 for covering the outlet
pipe 30, cost for the components can be significantly low,
and assembling procedures can be simplified.

[Sixth Embodiment]

[0091] Fig. 7 is a longitudinal sectional view of a sixth
embodiment of the accumulator in accordance with the
present invention. In an accumulator 6 of the sixth em-
bodiment, portions corresponding to the same compo-
nents of the accumulator 3 of the third embodiment are
denoted by the same reference numerals, and the de-
scriptions thereof will be omitted. The following embod-
iment mainly describes the differences therebetween.
[0092] The accumulator 6 of the embodiment illustrat-
ed in the drawing is different from the accumulator 3 of
the third embodiment in that, four cutouts 60s that are
substantially rectangular as seen in side view are ar-
ranged at the other end 62 of the outlet pipe 60 at equi-
angular intervals as a gas-phase refrigerant suction port
67 as in the fifth embodiment, and a bag-like body (or a
tubular body) 80 having the same configuration as that
of the fifth embodiment is provided as a filter member,
instead of the upper strainer 40’. The bag-like body 80,
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which is made of fabric waterproof-breathable material,
such as GORE-TEX (registered trademark), and woven
into a bag shape (or a tubular shape), covers the other
end 62 of the outlet pipe 60 over all of the cutout 60s and
the upper-face opening of the outlet pipe 60. The upper
face of the bag-like body 80 presses against the ceiling
face 18a of the gas-liquid separator 18. That is, the bag-
like body 80 is sandwiched between the other end 62 of
the outlet pipe 60 and the ceiling face 18a of the gas-
liquid separator 18.
[0093] As described above, since the bag-like body (or
the tubular body) 80 made of waterproof-breathable ma-
terial, as a filter member, covers the outlet pipe 60 made
of a U-shaped pipe over all of the cutouts 60s and the
upper-face opening of the outlet pipe 60, it is possible to
trap the foreign matter in the liquid-phase refrigerant, pre-
vent the foreign matter from entering the gas-phase re-
frigerant suction port 67, and reduce the amount of liquid
backflow as in the aforementioned embodiments.
[0094] In particular, since the present embodiment
simply uses the bag-like body 80 for covering the outlet
pipe 60, cost for the components can be significantly low,
and assembling procedures can be simplified.
[0095] It should be noted that the filter member may
be other than the upper strainer 40’ including a mesh
filter, the pipe fitting portion 72 made of a fabric, such as
felt with a water permeation property and a ventilation
property, the bag-like body 80 made of waterproof-
breathable material such as GORE-TEX (registered
trademark) as adopted in the aforementioned embodi-
ments, for example. Needless to say, various modifica-
tions may be applied to the configurations thereof. It is
also needless to say that the configuration of the outlet
pipe may be other than the double-pipe structure, the
straight pipe, and the U-shaped pipe.

Reference Signs List

[0096]

1 Accumulator (First Embodiment)
2 Accumulator (Second Embodiment)
3 Accumulator (Third Embodiment)
4 Accumulator (Fourth Embodiment)
5 Accumulator (Fifth Embodiment)
6 Accumulator (Sixth Embodiment)
10 Tank
12 Cap member, bottom cap member
13 Bottom
14 Ceiling portion
15 Inlet port
16 Outlet port
18 Gas-liquid separator
19 Through-hole
30 Outlet pipe
31 Inner pipe
32 Outer pipe
35 Oil return hole

36 Gas-phase-refrigerant downward-feed flow chan-
nel

37 Gas-phase refrigerant suction port
38 Plate-like rib
40 Oil strainer (lower strainer)
42 Case
45 Mesh filter
40’ Upper strainer (filter member)
60 Outlet pipe
63 Oil return hole
65 Purification strainer
66 Mesh filter
67 Gas-phase refrigerant suction port
68 Bag
69 Bag
70 Fabric body
72 Pipe fitting portion (filter member)
75 Desiccant housing portion
80 Bag-like body (filter member)

Claims

1. An accumulator comprising:

a tank having an inlet port and an outlet port; and
an outlet pipe coupled at one end to the outlet
port and having a gas-phase refrigerant suction
port that is open in the tank,
wherein the gas-phase refrigerant suction port
is provided with a filter member.

2. The accumulator according to claim 1, wherein the
filter member includes a strainer having a mesh filter.

3. The accumulator according to claim 2, wherein the
strainer is securely sandwiched between the outlet
pipe and a gas-liquid separator disposed to face the
inlet port.

4. The accumulator according to claim 2, wherein the
strainer is securely sandwiched between the outlet
pipe and the tank.

5. The accumulator according to claim 1, wherein the
filter member includes a bag-like body or a tubular
body made of a fabric with a water permeation prop-
erty and a ventilation property.

6.  The accumulator according to claim 5, wherein the
bag-like body or the tubular body includes a desic-
cant housing portion that houses desiccants for ab-
sorbing and removing moisture in a refrigerant.

7. The accumulator according to claim 1, wherein the
filter member includes a bag-like body or a tubular
body made of waterproof-breathable material.
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8. The accumulator according to claim 7, wherein the
bag-like body or the tubular body is sandwiched be-
tween the outlet pipe and a gas-liquid separator dis-
posed to face the inlet port.

9. The accumulator according to claim 7, wherein the
bag-like body or the tubular body is sandwiched be-
tween the outlet pipe and the tank.

10. The accumulator according to any one of claims 1
to 9, wherein
the outlet port is provided in a cap member of the
tank, and
the outlet pipe has a double-pipe structure of an inner
pipe and an outer pipe, the inner pipe being coupled
to the outlet port and extending downward, and the
outer pipe being disposed on an outer periphery of
the inner pipe.

11. The accumulator according to any one of claims 1
to 9, wherein
the outlet port is provided in a cap member of the
tank, and
the outlet pipe is a U-shaped pipe coupled at one
end to the outlet port.

12. The accumulator according to any one of claims 1
to 9, wherein
the outlet port is provided in a bottom cap member
of the tank, and
the outlet pipe includes a straight pipe coupled to the
outlet port and extending upward.
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