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(54) HEAT EXCHANGER

(57) A heat exchanger includes a pair of hollow
headers (1)(1), a plurality of tubes (3) communicated
with the headers (1)(1), corrugated fins (4) disposed be-
tween adjacent tubes (3) and at an outside of an outer-
most tube (3) and a side plate (5) disposed at an outside
of an outermost corrugated fin (4). The header insertion
end portion of the side plate (5) is formed into the same
or approximately the same cross-sectional peripheral

configuration as that of an end portion of the tube (3),
and the side plate fitting aperture (7) is formed into the
same configuration as that of the tube fitting aperture
(6). This becomes unnecessary to form a special fitting
configuration at the end portion of the side plate, and
moreover the workability for forming the side plate fitting
apertures (7) and the tube fitting apertures (6) can be
enhanced, resulting in enhanced productivity, which in
turn can reduce the manufacturing cost.
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Description

[0001] This application claims priority to Japanese
Patent Application No. 2001-219851 filed on July 19,
2001, and U.S. Provisional Application No.60/308,848,
filed on August 1, 2001, the disclosure of which are in-
corporated by reference in their entireties.

Technical Field

[0002] The present invention relates to a metal heat
exchanger such as the so-called multi-flow type alumi-
num heat exchanger suitably used for a car air-condi-
tioning condenser and the like.

Background Art

[0003] As the so-called multi-flow type heat exchang-
er such as a car air-conditioning condenser, a heat ex-
changer shown in Figs. 9 and 10 is generally known.
The heat exchanger includes a pair of hollow headers
101 and 101 arranged in parallel, a plurality of flat tubes
102 disposed in parallel between the headers 101 and
101 and connected thereto and corrugated fins 103
each disposed between the adjacent tubes 102. As
shown in Fig. 10, each tube 102 is connected to the
headers 101 such that both end portions of the tube 102
are brazed to the headers 101 in a state that the end
potions are inserted into the circumferentially extending
slit-shaped tube fitting aperture 104 formed in the op-
posed surfaces of the headers 101.

[0004] Furthermore a corrugated fin 103 is disposed
at the outside surface of the outermost tube 102 in order
to improve the heat exchange efficiency, and a side
plate 105 is disposed at the outside surface of the cor-
rugated fin 103 for the purpose of protecting the fin 103
and the like. As shown in Fig. 10, at both ends of this
side plate 105, an outwardly protruded fitting portion 106
having a small width is formed respectively. This side
plate 105 is integrally brazed to the headers 101 in a
state that the fitting portion 106 is fitted in the side plate
fitting aperture 107 having a narrow width formed in the
opposed surfaces of the headers 101 and 101. The ref-
erence numeral 110 denotes a partitioning plate, 111 de-
notes an inlet pipe and 112 denotes an outlet pipe.
[0005] According to the heat exchanger having the
aforementioned conventional structure, it is required to
provide the protruded fitting portions 106 at both ends
of the side plate 105. However, it is technically difficult
to form such a protruded fitting portion 106 by end
processing, resulting in deteriorated productivity and an
increased cost.

[0006] Furthermore, itis required to form two different
types of apertures in the external surface of each header
101, i.e., side plate fitting apertures 107 for receiving the
protruded fitting portion 106 and the tube fitting aper-
tures 104 for receiving the tube 102. In other words, it
is required to use different tools for forming the side plate
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fitting apertures 107 and the tube fitting apertures 104,
which results in deteriorated productivity and an in-
creased cost.

[0007] The present invention is made in view of the
aforementioned technical background and aims to pro-
vide a heat exchanger which is excellent in productivity
and capable of decreasing the manufacturing cost by
eliminating the necessity of forming a special fitting con-
figuration at end portions of a side plate and enhancing
the workability for forming side plate fitting apertures
and tube fitting apertures.

Disclosure of Invention

[0008] The aforementioned object can be attained by
a heat exchanger including a hollow header having a
plurality of tube fitting apertures arranged in line, a plu-
rality of tubes communicated with the header, each tube
having one end fitted in a corresponding tube fitting ap-
erture, a fin disposed at an outside of an outermost tube,
and a side plate disposed at an outside of the fin, where-
in the header is further provided with a side plate fitting
aperture having the same or approximately the same
configuration as that of the tube fitting aperture, wherein
a header insertion end portion of the side plate is formed
into a cross-sectional peripheral configuration corre-
sponding to a cross-sectional peripheral configuration
of the side plate fitting aperture, and wherein the header
insertion end portion of the side plate is fitted in the side
plate fitting aperture and secured thereto.

[0009] Furthermore, the aforementioned object can
also be attained by a heat exchanger includes a pair of
hollow headers arranged in parallel, a plurality of tubes
disposed in parallel between the headers and commu-
nicated with the headers with opposite end portions fit-
ted in tube fitting apertures formed in opposed surfaces
of the pair of headers, fins disposed between adjacent
tubes and at an outside of an outermost tube, and a side
plate disposed at an outside of an outermost fin with op-
posite end portions fitted in side plate fitting apertures
formed in opposed surfaces of the pair of headers,
wherein a header insertion end portion constituting one
of both end portions of the side plate is formed into the
same or approximately the same cross-sectional pe-
ripheral configuration as that of an end portion of the
tube, and wherein the side plate fitting aperture is
formed into the same or approximately the same con-
figuration as that of the tube fitting aperture.

[0010] Inthe heat exchanger according to the present
invention, since the side plate fitting aperture and the
tube fitting aperture formed in the headers have the
same or approximately the same configuration, the ap-
erture forming operations can be completed by forming
a plurality of the same or approximately the same aper-
tures in the header, and therefore it is not required to
form a conventional side plate fitting apertures different
from the tube fitting apertures. This enhances the work-
ability of forming fitting apertures in the header, which
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in turn reduces the manufacturing cost. Furthermore,
since the end portion of the side plate is formed into the
same or approximately the same cross-sectional pe-
ripheral configuration as that of an end portion of the
tube, it is not required to perform specific end portion
processing to an end portion of the side plate for forming
a protruded fitting portion which is technically difficult.
Accordingly, the quality of product can be improved and
the cost can be decreased because of the enhanced
workability.

[0011] As the fin, it is preferable to use a corrugated
fin constituted by an aluminum brazing sheet comprising
a core member and brazing materials coated on one
side or both sides of the core member.

[0012] It is preferable that the side plate is provided
with a header inserting portion having a contacting piece
vertically extending relative to the side plate, and where-
in the side plate is secured to the header with a header
fitting surface of the contacting piece fitted to an external
surface of the header. In this case, since the joining area
increases when the header fitting surface of the contact-
ing piece is secured to the external surface of the head-
er, the joining strength increases notably. Furthermore,
the existence of the contacting piece effectively pre-
vents the contraction in the right-and-left direction (the
longitudinal direction of the side plate) at the time of join-
ing such as brazing.

[0013] Itis preferable that the contacting piece is ex-
tended toward an inside of the side plate. In this case,
it becomes unnecessary to newly provide a contacting
piece fitting space at the tip end position of the external
surface of the header (at the position located outside the
side plate), resulting in a shortened header length,
which in turn can meet the demand of compactness of
a heat exchanger.

[0014] It is preferable that the contacting piece is
formed by bending a cut-part of a widthwise edge por-
tion of the header inserting end portion. In this case,
there is a merit that the productivity can be improved
regardless of the existence of the contacting piece.
[0015] It is preferable that the header inserting end
portion of the side plate is formed into a tapered shape
having a width decreasing toward a tip thereof. By form-
ing the header inserting end portion into such a tapered
shape, the insertion of the end portion of the side plate
into the side plate fitting aperture can be performed
smoothly, and the side plate can be fitted into the head-
ers in a positioned state.

[0016] Alternatively, the header inserting end portion
of the side plate may have a first tapered portion as an
insertion guide at a tip end thereof and a second tapered
portion for an insertion amount restricting portion at an
inside position of the header inserting end portion. In
this case, there are merits that it becomes easy to insert
the side plate into the header and the assembly work
can be done easily because of the regulated header in-
sertion amount.

[0017] The side plate may have a width which is the
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same or approximately the same as a width of the tube
and a thickness which is the same or approximately the
same as a height of the tube.

[0018] The aforementioned heat exchanger can be
preferably used for a condenser in a refrigeration cycle
in which a refrigerant compressed by a compressor is
condensed by a condenser, the condensed refrigerant
is decompressed by passing through a decompressing
device, and the decompressed refrigerant is evaporated
by an evaporator and then returned to the compressor.

Brief Description of Drawings

[0019] The aforementioned objects and another ob-
jects as well as features and advantages will be more
apparent from the following detailed description of the
present invention with reference to the attached draw-
ings: in which

Fig. 1 shows a heat exchanger according to an em-
bodiment of the present invention, wherein Fig. 1A
is a front view thereof and Fig. 1B is a top view there-
of;

Fig. 2 is a cross-sectional view taken along the line
2-2in Fig. 1B;

Fig. 3 is a side view showing one of the opposed
sides of the headers;

Fig. 4 is a top view showing the end portion of the
side plate;

Fig. 5 is a perspective view showing the joining
structure of the side plate and the header;

Fig. 6 is a perspective view showing the side plate
and the header in a detached state;

Fig. 7 is a cross-sectional view showing a modifica-
tion of the cross-sectional configuration of the side
plate and the tube;

Fig. 8 is a top view showing a modification of the
configuration of the end portion of the side plate;
Fig. 9 shows a conventional heat exchanger,
wherein Fig. 9A is a front view thereof and Fig. 9B
is a top view thereof; and

Fig. 10 is a perspective view showing each struc-
tural member of a conventional heat exchanger in
a detached state.

Best Mode for Carrying Out the Invention

[0020] A heatexchanger according to an embodiment
of the present invention is shown in Figs. 1 to 6. This
heat exchanger is used as a condenser for car air-con-
ditioners, and the reference numeral 1 denotes a hollow
header, 3 denotes a tube, 4 denotes a corrugated fin, 5
denotes a side plate, 6 denotes a tube fitting aperture
and 7 denotes a side plate fitting aperture.

[0021] Each of the pair of hollow headers 1 and 1 dis-
posed in parallel is manufactured by forming an alumi-
num brazing sheet including a core member and brazing
layers coated on both sides of the core member into a
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cylindrical shape with opposite side end portions abut-
ted against each other and brazing the side end por-
tions. The header is a hollow tube having a round cross-
section. The header may be the so-called electric resist-
ance welded pipe formed by joining the side edge por-
tions by electric resistance welding, or may be a cylin-
drical aluminum extruded formed member with no side
edge portions abutted against each other.

[0022] A partitioning plate 15 is disposed in the head-
er 1, whereby the inner space of the header 1 is divided
into a plurality of chambers arranged in the longitudinal
direction of the header.

[0023] In each peripheral wall of the opposed sides of
the headers 1 and 1, as shown in Fig. 3, tube fitting ap-
ertures 6 are provided at certain intervals along the lon-
gitudinal direction of the header. Both ends of the tube
3 disposed in parallel between the headers 1 are insert-
ed into the tube fitting apertures 6 and brazed thereto,
whereby the tube 3 and the header 1 are communicated
with each other.

[0024] The tube 3 is constituted by a multi-bored flat
aluminum extruded member. In place of the extruded
tube, the tube 3 may be the so-called electric resistance
welded pipe.

[0025] Between the adjacent tubes 3 and at the out-
side of the outermost tube 3, a corrugated fin 4 is dis-
posed respectively. This corrugated fin 4 is constituted
by an aluminum brazing sheet including a core member
and brazing layers coated on one side or both sides of
the core member.

[0026] Furthermore, at the outside of the outermost
side corrugated fin 4, the side plate 5 is disposed. Each
end portion 5a of this side plate 5 is inserted into a cir-
cumferentially extending slit-shaped side plate fitting
aperture 7 formed at both end portions of the opposed
surfaces of the headers 1 and 1, and brazed thereto.
[0027] As shown in Fig. 3, the side plate fitting aper-
ture 7 is formed to have the same configuration as that
of the tube fitting aperture 6. Accordingly, forming fitting
apertures in the header 1 can be done by forming a plu-
rality of apertures each having the same configuration.
As aresult, it becomes unnecessary to form an aperture
having a configuration different from that of the tube fit-
ting aperture, resulting in enhanced workability of form-
ing apertures in the header 1, which in turn can reduce
the manufacturing cost.

[0028] Furthermore, as shown in Fig. 2, the cross-
sectional peripheral configuration of the end portion 5a
of the side plate 5 is formed into a cross-sectional pe-
ripheral configuration identical to that of the end portion
of the tube 3. As a result, it becomes unnecessary to
perform special end processing for forming a fitting pro-
trusion which is technically difficult to an end portion of
the tube 3, resulting in enhanced product quality and
workability, which in turn can reduce the manufacturing
cost.

[0029] The end portion 5a of the side plate 5 may be
formed to have a cross-sectional peripheral configura-
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tion which is approximately the same cross-sectional
peripheral configuration of the end portion of the tube 3.
For example, the end portion 5a of the side plate 5 and
the end portion of the tube 3 may be formed into a cross-
sectional peripheral configuration as shown in Fig. 7.
Namely, the width of the side plate 5 may be the same
or approximately the same width of the tube 3, and the
thickness of the side plate 5 may be the same or ap-
proximately the same height of the tube 3.

[0030] Atboth end portions 5a of the side plate 5, con-
tacting pieces 10 extended inwardly and vertically rela-
tive to the side plate 5 are provided (see Figs. 1 and 6).
As shown in Fig. 5, since these contacting pieces 10 are
brazed to the header 1 with the fitting surfaces 10a of
the contacting pieces fitted to the external surfaces of
the header 1, the joining area of the header 1 and the
side plate 5 increases, resulting in remarkably increased
joining strength thererbetween. Accordingly, a heat ex-
changer excellentin durability can be provided. Further-
more, since such contacting pieces 10 are protruded,
the generation of contraction in the right-and-left direc-
tion of the heat exchanger (in the longitudinal direction
of the side plate) at the time of brazing, etc., can be ef-
fectively prevented.

[0031] In addition, since the contacting piece 10 is
formed by bending the cut-portion of the part of the
widthwise edge portion of the side plate 5, the produc-
tivity is excellent in spite of employing additional protrud-
ed members.

[0032] Furthermore, as shown in Fig. 4, the end por-
tion 5a of the side plate 5 is formed into a tapered shape
having a width which decreases toward the tip end. Ac-
cordingly, the insertion of the end portion into the side
plate fitting aperture 7 can be performed smoothly, and
a proper positioning to the header can be attained.
[0033] As a tapered configuration of the end portion
5a of the side plate 5, as shown in Fig. 8, two stepped
tapered configuration may be employed. That is, it may
be constituted that the tip end portion 5a of the side plate
5 is formed into a tapered shape constituting a first ta-
pered portion 20 and an inner portion of the tip end por-
tion 5ais formed into a tapered shape constituting a sec-
ond tapered portion 21. In the embodiment shown in Fig.
8, the inclination angle of the second tapered portion 21
is setto 10° relative to the axial direction of the side plate
5 (inclined by 10° relative to the axial direction).
[0034] In the aforementioned embodiment, although
the structure in which the contacting pieces 10 are pro-
vided at the end portion 5a of the side plate 5 is adopted,
the structure in which such contacting pieces are not
provided may be adopt.

[0035] Now, in general, the heat exchanger according
tothe presentinvention is manufactured by provisionally
assembling each component 1, 3,4 and 5, and integrally
secured by furnace brazing, etc.

[0036] As mentioned above, in the heat exchanger
according to the present invention, since the side plate
fitting aperture 7 and the tube fitting aperture 6 formed
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in the headers 1 have the same or approximately the
same configuration, the aperture forming operations
can be performed by forming a plurality of the same or
approximately the same apertures in the header 1, and
therefore it becomes unnecessary to form conventional
side plate fitting apertures different from the tube fitting
apertures. This enhances the workability of forming fit-
ting apertures in the header 1, which in turn reduces the
manufacturing cost.

[0037] Furthermore, since the end portion of the side
plate 5 is formed into the same or approximately the
same cross-sectional peripheral configuration as that of
an end portion of the tube 3, it is not required to perform
specific end portion processing to an end portion of the
side plate 5 for forming a protruded fitting portion which
is technically difficult. Accordingly, the quality of product
can be improved and the cost can be reduced because
of an enhanced workability.

[0038] In cases where a corrugated fin constituted by
an aluminum brazing sheet comprising a core member
and brazing materials coated on one side or both sides
of the core member is used as a fin, the joining of the
fins and the tubes can be collectively performed in a fur-
nace.

[0039] In cases where the side plate is provided with
a header inserting portion having a contacting piece ver-
tically extending relative to the side plate and the side
plate is secured to the header with a header fitting sur-
face of the contacting piece fitted to an external surface
of the header, since the joining area increases when the
header fitting surface of the contacting piece is secured
to the external surface of the header, the joining strength
increases notably. Furthermore, the existence of the
contacting piece effectively prevents the contraction in
the right-and-left direction (the longitudinal direction of
the side plate) at the time of joining such as brazing.
[0040] In cases where the contacting piece is extend-
ed toward an inside of the side plate, since the header
length can be shortened, the compactness of heat ex-
changer can be attained.

[0041] In cases where the contacting piece is formed
by bending a cut-part of a widthwise edge portion of the
header inserting end portion, the productivity can be im-
proved regardless of the existence of the contacting
piece.

[0042] In cases where the header inserting end por-
tion of the side plate is formed into a tapered shape hav-
ing a width decreasing toward a tip thereof, the insertion
of the end portion of the side plate into the side plate
fitting aperture can be performed smoothly, and the side
plate can be secured to the headers in a positioned
state.

[0043] In cases where the header inserting end por-
tion of the side plate has a first tapered portion as an
insertion guide at a tip end thereof and a second tapered
portion for an insertion amount restricting portion at an
inside position of the header inserting end portion, it be-
comes easy to insert the side plate into the header and
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the assembly work can be done easily because of the
regulated header insertion amount.

[0044] Incases where the side plate has a width which
is the same or approximately the same as a width of the
tube and a thickness which is the same or approximately
the same as a height of the tube, the freedom of design
can be enhanced because it is only required to design
such that the width and the height of the side plate is
the same or approximately the same as those of the
tube.

[0045] The terms and descriptions in this specification
are used only for explanatory purposes and the present
invention is not limited to these terms and descriptions.
The present invention permits any design-change, un-
less it deviates from the soul, if it is within the limits by
which the claim was performed.

Industrial Applicability

[0046] The present invention is preferably used for a
metal heat exchanger such as the so-called multi-flow
type aluminum heat exchanger used for a car air-condi-
tioning condenser and the like.

Claims
1. A heat exchanger comprising:

a hollow header (1) having a plurality of tube
fitting apertures (6) arranged in line;

a plurality of tubes (3) communicated with said
header (1), each tube having one end (3a)fitted
in a corresponding tube fitting aperture (6);

a fin (4) disposed at an outside of an outermost
tube (3); and

a side plate (5) disposed at an outside of said
fin (4),

wherein said header (1) is further provided
with a side plate fitting aperture (7) having the same
or approximately the same configuration as that of
said tube fitting aperture (6),

wherein a header insertion end portion (5a) of
said side plate (5) is formed into a cross-sectional
peripheral configuration corresponding to a cross-
sectional peripheral configuration of said side plate
fitting aperture (7), and

wherein said header insertion end portion (5a)
of said side plate (5) is fitted in said side plate fitting
aperture (7) and secured thereto.

2. A heat exchanger comprising:

a pair of hollow headers (1)(1) arranged in par-
allel;

a plurality of tubes (3) disposed in parallel be-
tween said headers (1) and communicated with
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said headers (1) with opposite end portions (3a)
(3a) fitted in tube fitting apertures (6)(6) formed
in opposed surfaces of said pair of headers (1)
(1);

fins (4) disposed between adjacent tubes (3)(3)
and at an outside of an outermost tube (3); and
a side plate (5) disposed at an outside of an
outermost fin (4) with opposite end portions
(5a)(5a) fitted in side plate fitting apertures (7)
(7) formed in opposed surfaces of said pair of
headers (1)(1),

wherein a header insertion end portion con-
stituting said both end portions (5a) of said side
plate (5) is formed into the same or approximately
the same cross-sectional peripheral configuration
as that of an end portion of said tube (5), and

wherein said side plate fitting aperture (7) is
formed into the same or approximately the same
configuration as that of said tube fitting aperture (6).

The heat exchanger as recited in claim 1 or 2,
wherein said fin (4) is a corrugated fin constituted
by an aluminum brazing sheet comprising a core
member and brazing materials coated on one side
or both sides of said core member.

The heat exchanger as recited in claim 1 or 2,
wherein said side plate (5) is provided with a header
inserting portion (5a) having a contacting piece (10)
vertically extending relative to said side plate (5),
and wherein said side plate (5) is secured to said
header (1) with a header fitting surface of said con-
tacting piece (10) fitted to an external surface of said
header (1).

The heat exchanger as recited in claim 4, wherein
said contacting piece (10) is extended toward an in-
side of said side plate (5).

The heat exchanger as recited in claim 4 or 5,
wherein said contacting piece (10) is formed by
bending a cut-part of a widthwise edge portion of
said header inserting end portion (5a).

The heat exchanger as recited in any one of claims
1 to 6, wherein said header inserting end portion
(5a) of said side plate (5) is formed into a tapered
shape having a width decreasing toward a tip there-
of.

The heat exchanger as recited in claim 7, wherein
said header inserting end portion (5a) of said side
plate (5) has a first tapered portion (20) as an inser-
tion guide at a tip end thereof and a second tapered
portion (21) for an insertion amount restricting por-
tion at an inside position of said header inserting
end portion (5a).
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9.

10.

1.

12.

13.

The heat exchanger as recited in any one of claims
1 to 8, wherein said side plate (5) has a width which
is the same or approximately the same as a width
of said tube (3) and a thickness which is the same
or approximately the same as a height of said tube

3).

A heat exchanger used for a condenser in a refrig-
eration cycle in which a refrigerant compressed by
a compressor is condensed by a condenser, the
condensed refrigerant is decompressed by passing
through a decompressing device, and the decom-
pressed refrigerant is evaporated by an evaporator
and then returned to said compressor, said heat ex-
changer comprising:

a pair of hollow headers (1)(1) arranged in par-
allel;

a plurality of flat tubes (3) disposed in parallel
between said headers (1)(1) and communicat-
ed with said headers (1)(1) with opposite end
portions fitted in tube fitting apertures (6)(6)
formed in opposed surfaces of said pair of
headers (1)(1);

corrugated fins (4) disposed between adjacent
tubes (3)(3) and at an outside of an outermost
tube (3); and

a side plate (5) disposed at an outside of an
outermost fin (4) with opposite end portions
(5a)(5a) fitted in side plate fitting apertures (7)
(7) formed in opposed surfaces of said pair of
headers (1)(1),

wherein said side plate fitting aperture (7)(7)
is formed into the same or approximately the same
configuration as that of said tube inserting aperture
(6), and

wherein each of opposite end portions (5a)
(5a) of said side plate (5) is formed into a cross-
sectional circumferential configuration correspond-
ing to a cross-sectional circumferential configura-
tion of said side plate fitting aperture (7).

The heat exchanger as recited in claim 10, wherein
said side plate (5) is provided with opposite end por-
tions (5a)(5a) each having a contacting piece (10)
vertically extending relative to said side plate (5),
and wherein said side plate (5) is secured to said
header (1) with a header fitting surface of said con-
tacting piece (10) fitted to an external surface of said
header (1).

The heat exchanger as recited in claim 11, wherein
said contacting piece (10) is formed by bending a
cut-part of a widthwise edge portion of said header
inserting end portion (5a).

The heat exchanger as recited in any one of claims
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10to 12, wherein each of opposite end portions (5a)
(5a) of said side plate (5) is formed into a tapered
shape having a width decreasing toward a tip there-
of.

10

15

20

25

30

35

40

45

50

55

12



EP 1 420 222 A1

PO 3
o

- 4
=) TTIL AR N
3a-£\llmm ' 8 0
-5 Om i
== = T ,M
NN qmj
1~ TIIL T | 15 T_‘lq‘]A.
Puiiin M E-eg”
Hmﬂﬂ) q][r[ (lr_—‘_’@ .
'/-@rlmmumm I
5a %’. > 2 . j5a
e (X Flg.1B
16 1 ' L>2 i 7 .
T 2
— 10
O

e

|

Tl

i

G- 2'



EP 1 420 222 A1

e M

10 10a



EP 1 420 222 A1

FIG- 6.

10



EP 1 420 222 A1

V77777

N N N
SSaANSa A

1

20 .

w,QESe';l

- FG8.



EP 1 420 222 A1

106 105

6 105 0z 103 P8
:“71 , =
RUA B LTI ,/J nﬂﬁp{?f
=D M /i
A T , IV 1(( S
HO\ TR T "
i ALl 1101
101-t T 4 | /GOA
T I Lio  FIGOA
T TG ML T ﬁ = '
T ], |
112 -
. 106 105 106
\ _ 7 ’l : .
COI——————¥ 51 7598
e T L2

12



EP 1 420 222 A1

INTERNATIONAL SEARCH REPORT Tnternational application No.
PCT/JP02/07351

A. CLASSIFICATION OF SUBJECT MATTER
Int.cl’ F28F9/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Int.Cl” F28F9/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho  1994-2002
Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho  1996-2002

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 9-126685 A (Denso Corp.), 1-3,10
Y 16 May, 1997 (16.05.97), 4-9,11-13
All pages

(Family: none)

Y Microfilm of the specification and drawings annexed 4-9,11-13
to the request of Japanese Utility Model Application
No. 148654/1987 (Laid-open No. 54688/1989)

(Showa Aluminum Corp.),

04 April, 1989 (04.04.89),

All pages

(Family: none)

Further documents are listed in the continuation of Box C. L__| See patent family annex.

* Special categories of cited documents: “T”  later document published after the international filing date or

“A”  document defining the general state of the art which is not priority date and not in conflict with the application but cited to
considered to be of particular relevance understand the principle or theory underlying the invention

“E” earlier document but published on or after the international filing ~ “X” document of particular relevance; the claimed invention cannot be
date considered novel or cannot be considered to involve an inventive

“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation orother ~ “Y” document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such
means combination being obvious to a person skilled in the art

“P”  document published piior to the intemational filing date but later ~ “&” document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
31 October, 2002 (31.10.02) 19 November, 2002 (19.11.02)
Name and mailing address of the ISA/ Authorized officer

Japanese Patent Office

Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (Tuly 1998)

13



EP 1 420 222 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP02/07351

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

Microfilm of the specification and drawings annexed
to the request of Japanese Utility Model Application
No. 34900/1989 (Laid-open No. 127982/1990)

(Toyo Radiator Co., Ltd.),

22 October, 1990 (22.10.90),

All pages

(Family: none)

Jp 11-83373 A (Zexel Corp.),
26 March, 1999 (26.03.99),
(Family: none)

6-9,12,13

7-9,13

Form PCT/ISA/210 (continuation of second sheet) (July 1998)

14




	bibliography
	description
	claims
	drawings
	search report

