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(54) RECEIVER TANK

(57) A receiver tank (2) to be connected to a heat
exchanger (1) is configured so that the receiver tank is
formed a mounting portion (28) having a diameter small-
er than that of a body (21) of the receiver tank, and the
mounting portion (28) is provided with a mounting mem-
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to areceivertank
used for an automobile refrigeration cycle.

BACKGROUND ART

[0002] Generally, a heat-exchanging medium con-
densing device, for example, a laminated heat exchang-
er, is known for an automobile refrigeration cycle, and
such a heat exchanger is connected a receiver tank for
preventing a cooling capacity from being degraded.
[0003] This receiver tank is a device for removing a
gas refrigerant remained without being condensed from
a liquid refrigerant liquefied by the heat exchanger and
returning only the heat-exchanging medium in a single
liquid phase to the cooling cycle for circulation. Thus,
the receiver tank is connected as above, and the heat-
exchanging medium is divided into gas and liquid so to
be a heat-exchanging medium in the single liquid phase
not containing the gas medium.

[0004] The receivertank is designed to have a prede-
termined inside volume so to enable the storage of the
liquefied refrigerant in a sufficient amount.

[0005] Thus, the receiver tank enables to secure the
refrigerant in a stable circulating amount at all times re-
gardless of a change in the external atmospheric con-
ditions and the operation setting and the like by a user
or the like, thereby preventing the cooling capacity and
the like from being lowered.

[0006] The receiver tank is also provided with a filter,
a desiccant and the like, which serve to remove foreign
matters and water from the medium, so that the heat-
exchanging medium can be circulated to flow in a clean
state.

[0007] This type of the receiver tank is provided with
a control member which is a relief valve such as a fusible
plug or a pressure switch for externally discharging the
refrigerant when a pressure becomes abnormally high
on the high-pressure side of the refrigeration cycle
equipment of the receiver tank body or the heat ex-
changer body.

[0008] For example, the invention described in Japa-
nese Patent Application Laid-Open Publication No. Hei
8-219590 teaches a structure of the heat exchanger
having its receiver tank integrally formed with the header
pipe. Specifically, the receiver tank is integrally connect-
ed to the header pipe of the heat exchanger by means
of rear brazing and caulking by caulking pieces to the
header pipe of the heat exchanger. And, according to
the invention described in Japanese Patent Application
Laid-Open Publication No. Hei 8-219590, a fusible plug
itself is used as a sealing means for the receiver tank,
and a bolt-shaped body configuring the fusible plug is
mounted to a cylinder disposed on the bottom end of the
receiver tank body via an O-ring.
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[0009] The invention described in Japanese Patent
Application Laid-Open Publication No. Hei 9-53868 has
a desiccant container, in which a desiccant is charged,
suspended from an end lid for closing the top opening
of the receiver tank. And, a pressure switch for detecting
a refrigerant pressure and a fusible plug are disposed
on a head portion of the desiccant container.

[0010] The invention described in Japanese Patent
Application Laid-Open Publication No. Hei 9-170854
has a receiver tank and a header pipe independently
provided, which are communicably connected to each
other by a connection block which has inlet and outlet
ports communicated with medium inlet and outlet ports
of the receiver tank and by the header pipe and by a
mounting block having a refrigerant passage.

[0011] Japanese Patent Application Laid-Open Pub-
lication No. Hei 9-217967 describes that communication
ports of a receiver tank and a header pipe are commu-
nicably connected by a connection block, and a con-
necting device is connected to the heat exchanger on
the top of the receiver tank. This connecting device has
a receiving bracket with a locking recess fixed to the ex-
ternal surface at the other end of the header pipe, a lid
for closing the opening at the end of a tubular receiver
tank constituting the receiver tank, and a hook piece
which is a locking projection externally protruded from
the outer periphery of the lid toward a direction of its
diameter, with its leading end bent from the receiver tank
in the axial direction. The locking projection of the hook
piece is engaged with the locking recess of the receiving
bracket to connect one end of the header pipe with the
base end of the receiver tank with the other end of the
header pipe connected with the leading end of the case.
[0012] But, when the control member such as a pres-
sure switch or a fusible plug is mounted on the opening
having the same diameter as that of the receiver tank
body as described in the invention of Japanese Patent
Application Laid-Open Publication No. Hei 8-219590 or
No. 9-53868, it is difficult to mount the control member
so to be communicable with the inside of the receiver
tank body. For example, in the invention described in
Japanese Patent Application Laid-Open Publication No.
Hei 8-219590, the fusible plug itself also functions as a
sealing means for the bottom end of the receiver tank,
so that the fusible plug itself must be formed in a large
size to match the opening of the receiver tank. Accord-
ing to the invention described in Japanese Patent Ap-
plication Laid-Open Publication No. Hei 9-53868, the fu-
sible plug or the like is mounted on the head of the des-
iccant container suspended within the receiver tank, so
that the head has a complex structure.

[0013] Where the header pipe of the heat exchanger
and the receiver tank are integrally formed by caulking
pieces or the like as in the inventions described in Jap-
anese Patent Application Laid-Open Publications No.
Hei 8-219590 and No. Hei 9-53868, a brazing area is so
large that there is a problem of considerable loss is in
case of a brazing failure. And, it is necessary to sepa-
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rately place in or remove from the receiver tank a dryer
and a filter which are the functional components of the
receiver tank, and this causes a problem that storage of
these functional components and operation for their re-
placement become complex.

[0014] In the invention described in Japanese Patent
Application Laid-Open Publication No. Hei 9-170854,
the pressure switch is mounted to protrude on the
mounting block, resulting in a problem that the pressure
switch obstructs the mounting of the receiver tank on a
vehicle body.

[0015] In addition, as shown in Fig. 6, the invention
described in Japanese Patent Application Laid-Open
Publication No. Hei 9-170854 connects the receiver
tank 2 and the header pipe 6 by a spacer 80 taking into
consideration vibrations applied when mounted on the
vehicle body, and a belt 81 is mounted between and
around the receiver tank 2 and the header pipe 6 to sta-
bly connect the receiver tank 2 with the header pipe 6
of the heat exchanger.

[0016] There is a problem, however, that when the
belt 81 is mounted between and around the receiver
tank 2 and the header pipe 6, its diameter becomes larg-
er than that of the outer periphery of the receiver tank 2
to externally protrude from the diameter of the body of
the receiver tank, causing a problem that it makes an
obstacle in a vehicle having a limited mounting space.
[0017] The connecting device according to the inven-
tion described in Japanese Patent Application Laid-
Open Publication No. Hei 9-217967 does not externally
protrude from the diameter of the body of the receiver
tank, but it is necessary to form the bracket having the
locking recess constituting the connecting device and
the lid or the like to be locked by the bracket. Thus, there
is a problem that the connecting device is difficult to
form.

[0018] Therefore, in view of the problems described
above, it is an object of the present invention to provide
a receiver tank which can be connected to other mem-
bers such as a header pipe without protruding a mount-
ing member such as a bracket from the receiver tank
body and can have a control member such as a pressure
switch mounted with ease.

DISCLOSURE OF THE INVENTION

[0019] Theinvention described in claim 1 is a receiver
tank which is connected to a heat exchanger and stores
therein a liquid refrigerant to continuously supply the lig-
uid refrigerant by discharging it, characterized in that:
the receiver tank is formed a mounting portion
having a diameter smaller than that of the body of the
receiver tank, and the mounting portion is provided with
a mounting member such as a bracket to connect to an-
other member such as a header pipe of the heat ex-
changer.
[0020] Thus, when the mounting portion having a di-
ameter smaller than that of the receiver tank body is
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formed and the mounting member such as a bracket is
contacted with the mounting portion, the heat exchanger
can be connected with the receiver tank without protrud-
ing the contacted portion out of the outer periphery of
the receiver tank. Thus, the receiver tank can be con-
nected to another member without disturbing the mount-
ing on a vehicle in which a mounting space is limited.
[0021] The invention described in claim 2 is a receiver
tank which is connected to a heat exchanger and stores
therein a liquid refrigerant to continuously supply the lig-
uid refrigerant by discharging it, characterized in that:
a mounting projection having a diameter smaller
than that of the body of the receiver tank is formed on
one end of the receiver tank.
[0022] Thus, when the mounting projection having a
diameter smaller than that of the receiver tank body is
formed, the receiver tank can be connected to the heat
exchanger by mounting a contact portion such as a
bracket or a belt of the mounting member to the mount-
ing projection, without making the mounting member
have a diameter larger than that of the body to protrude
from the receiver tank, and the heat exchanger and the
receiver tank can be connected without requiring a larg-
er mounting space.
[0023] And, the receiver tank is stably connected to
the heat exchanger by the bracket or the like, and a vi-
bration resistance can be improved.
[0024] The invention described in claim 3 is the re-
ceiver tank according to claim 2, wherein the mounting
projection has its interior communicated with the interior
of the body of the receiver tank.
[0025] Thus, the formation of the mounting projection
communicated with the interior enables mounting of a
relief valve such as a pressure switch on the mounting
projection. Accordingly, the control member can be
mounted readily without separately disposing a relief
passage or the like.
[0026] The invention described in claim 4 is the re-
ceiver tank according to claim 2, wherein the mounting
projection has its end formed to have an opening, in
which a control member such as a relief valve is mount-
ed.
[0027] When the control member such as a relief
valve is mounted on the opening of the mounting pro-
jection formed to have a diameter smaller than that of
the body, the control member is fixed to the mounting
projection, and the control member can be mounted
readily without separately disposing a relief passage or
the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]
Fig. 1 is a front view of a heat exchanger and a re-
ceiver tank according to an embodiment of the

present invention;
Fig. 2 is a side view of the heat exchanger and the
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receiver tank according to the embodiment of the
invention;

Fig. 3 is a partly vertical sectional side view of the
receiver tank according to the embodiment of the
invention;

Fig. 4 is a plan view of the heat exchanger and the
receiver tank according to a first embodiment of the
invention;

Fig. 5 is a partly sectional view taken along line X-
X of Fig. 2 according to a second embodiment of
the invention; and

Fig. 6 is a plan view showing a joint structure of a
heat exchanger and a receiver tank according to a
conventional embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

[0029] Embodiments of the invention will be de-
scribed with reference to the accompanying drawings.
[0030] A receiver tank 2 of this embodiment is used
for an automobile air conditioner mounted in the engine
room of an automobile to temporarily stores a refrigerant
condensed by a condenser of the air conditioner.
[0031] Fig. 1is afront view of a heat exchanger 1 and
the receiver tank 2. Fig. 2 is a side view of the heat ex-
changer and the receiver tank 2.

[0032] As shown in Fig. 1, the heat exchanger 1 has
a plurality of flat tubes 4 and corrugated fins 5 alternately
stacked, and both ends of the stacked flat tubes 4, 4
respectively inserted to connect into tube insertion holes
8, 8 of header pipes 6, 7. A side plate 9 having a square
U-shaped cross section is disposed on top and bottom
sides of the stacked tubes 4. Openings on the top and
bottom ends of the header pipes 6, 7 are sealed by a
cap 10. The receiver tank 2 is connected to the header
pipe 6, and an inlet joint 12 and an outlet pipe 13 are
arranged on the other header pipe 7. And, unillustrated
outlet and inlet ports for flowing a heat-exchanging me-
dium are formed on the header pipe 6 connected with
the receiver tank 2.

[0033] Fig. 3 is a partly vertical sectional side view
showing the internal structure of the receiver tank.
[0034] AsshowninFig. 3, the receivertank 2 has with-
in a tank member 21 a desiccant layer 25 for removing
water from the refrigerant, an upper chamber 26 and a
lower chamber 27 which are divided by the desiccant
layer 25, and a suck-up pipe 24 for sucking the refriger-
ant from the lower chamber 27 to the upper chamber 26
through the desiccant layer 25.

[0035] The receiver tank 2 of this embodiment is
formed on the top of the upper chamber 26 a mounting
projection 28 which has a diameter smaller than that of
the tank member 21. This mounting projection 28 is
formed an opening to communicate with the interior of
the tank member 21. A pressure switch 40 is mounted
on an opening 28a of the mounting projection 28.
[0036] A communication member 29 which is commu-
nicated with the opening of the mounting projection 28
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is mounted on the upper part of the suck-up pipe 24,
and a discharge port 29a for discharging the refrigerant
sucked up through the suck-up pipe 24 into the tank
member 21 is formed in the communication member 29.
[0037] A connector 3 which communicates the receiv-
er tank 2 with the header pipe 6 is connected to the bot-
tom ends of the tank member 21 and the suck-up pipe
24,

[0038] A passage 31 for communicating the outlet
port of the header pipe 6 with the suck-up pipe 24 and
a passage 32 for communicating with the inlet port of
the header pipe 6 are formed on the connector 3.
[0039] Accordingly, the refrigerant cooled by flowing
through the heat exchanger 1 flows through the passage
31 of the connector from the outlet port of the header
pipe 6 and is sucked up by the suck-up pipe 24 to flow
into the upper chamber 26 within the tank member 21
through the discharge port 29a of the communication
member 29, dehydrated while passing through the des-
iccant layer 25 and stored in the lower chamber 27. After
flowing through the passage 32 of the connector 3, the
refrigerant flows again into the heat exchanger 1
through the inlet port of the header pipe 6 to remove
water, impurities and others from the refrigerant. Thus,
it is configured to smoothly flow the refrigerant in a re-
frigeration cycle.

[0040] The pressure switch 40 mounted on the open-
ing 28a of the mounting projection 28 which is mounted
on the top of the receiver tank 2 of this embodiment
opens the refrigeration cycle when a pressure becomes
equal to or higher than a predetermined value so to se-
cure the safety of the refrigeration cycle.

[0041] The header pipe 6 of the heat exchanger and
the receiver tank 2 are connected to be communicable
by means of the connector 3. But, vibrations applied to
the heat exchanger mounted on a vehicle may degrade
the connector section to make it hard to secure a con-
nection strength.

[0042] In such a case, it may be generally configured
to improve a vibration resistance by connecting the top
of the receiver tank 2 and the header pipe 6 by means
of a mounting member 50 such as a bracket thereby to
support the receiver tank 2 at two points, namely, by the
bracket and the connector.

[0043] Fig. 4 is a plan view showing a state that the
receiver tank 2 is connected to the heat exchanger 1 by
the mounting member 50 according to a first embodi-
ment of the invention.

[0044] As shown in Fig. 4, the mounting member 50
connects the receiver tank 2 and the header pipe 6 by
contacting a belt member 51 disposed on the mounting
member 50 to the mounting projection 28 formed on the
top of the tank member 21.

[0045] The mounting member 50 is formed a mount-
ing face 52 having a curvature agreeing with the outer
periphery of the header pipe 6, and a belt-mounting face
53 which becomes parallel to the tube 4 is formed when
the mounting face 52 is contacted with a predetermined
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position of the header pipe 6. The belt member 51 is
placed around the mounting projection 28 to connect
both ends , 51b of the belt member 51 to the mounting
face 52 by a connecting member 60.

[0046] In this case, even when the belt member 51 of
the mounting member 50 is mounted, the belt member
51 does not protrude out of the body of the tank member
21 because the mounting projection 28 has a diameter
smaller than that of the tank member 21, thus the re-
ceiver tank 2 is connected to the heat exchanger 1 with-
out expanding a mounting space in the vehicle body.
[0047] Fig. 5 is a partial sectional view taken along
line X-X of Fig. 2, showing a second embodiment of the
invention.

[0048] AsshowninFig.2andFig.5, amounting mem-
ber 70 connects the receiver tank 2 and the header pipe
6 by contacting a belt 71 of the mounting member 70 to
the mounting projection 28 formed on the top of the tank
member 21.

[0049] The mounting member 70 is formed a mount-
ing face 72 having a curvature which agrees with the
outer periphery of the header pipe 6, and the belt 71 is
formed from the mounting face 72 toward the receiver
tank 2.

[0050] In this case, even when the belt 71 of the
mounting member 70 is mounted, the mounting member
70 does not protrude out of the body of the tank member
21 because the mounting projection 28 is formed to
have a diameter smaller than that of the tank member
21, and the receiver tank 2 is connected to the heat ex-
changer 1 without expanding a mounting space within
a vehicle body.

[0051] A coupling strength is improved and a vibration
resistance is secured because the receiver tank 2 is
connected to the header pipe 6 of the heat exchanger
1 by the connector 3 and the mounting member 70.
[0052] Since the mounting projection 28 having a di-
ameter smaller than that of the body of the tank member
21 is formed to have an opening to communicate with
the interior of the tank member 21, a control member
such as a pressure switch can be mounted on the open-
ing 28a. Thus, it is not necessary to provide a new part
for mounting the control member at a separate position,
thereby the number of parts can be decreased, resulting
in reduction of costs.

[0053] Inthis embodiment, the mounting projection 28
having a diameter smaller than that of the body portion
of the tank member 21 is formed on the top of the tank
member 21. In addition to the mounting on the top, a
small diameter portion for mounting may also be formed
at a middle portion of the tank member 21 to which the
connection member is mounted.

INDUSTRIAL APPLICABILITY
[0054] The presentinvention is a receiver tank which

can be connected to another member such as a header
pipe without protruding a mounting member such as a
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bracket out of the body of the receiver tank, and suitable
for a refrigeration cycle for automobiles in which a
mounting space is small.

Claims

1. A receiver tank which is connected to a heat ex-
changer and stores therein a liquid refrigerant to
continuously supply the liquid refrigerant by dis-
charging it, characterized in that:

the receiver tank is formed a mounting portion
having a diameter smaller than that of the body of
the receiver tank, and the mounting portion is pro-
vided with a mounting member such as a bracket
to connect to another member such as a header
pipe of the heat exchanger.

2. A receiver tank which is connected to a heat ex-
changer and stores therein a liquid refrigerant to
continuously supply the liquid refrigerant by dis-
charging it, characterized in that:

a mounting projection having a diameter
smaller than that of the body of the receiver tank is
formed on one end of the receiver tank.

3. Thereceiver tank according to claim 2, wherein the
mounting projection has its interior communicated
with the interior of the body of the receiver tank.

4. The receiver tank according to claim 2, wherein the
mounting projection has its end formed to have an
opening, in which a control member such as a relief
valve is mounted.
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