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Description

This invention generally relates to a method of man-
ufacturing a heat exchanger and, more particularly, to a
heat exchanger having a divided header tank.

Heat exchangers are well known and exist in a va-
riety of configurations. For example, JP-U-62-8585 and
JP-A-4-225 796 disclose shell-and-tube heat exchang-
ers, as are defined in the preamble of claim 1.

Such heat exchangers typically include a pair of
header tanks, at least one of which is divided into two
or more sections. With reference to Fig 1, for example,
a shell-and-tube heat exchanger 10' disclosed in JP-U-
62-8585 includes upper and lower shells or header
tanks 11 and 12 which are vertically spaced from each
other, a plurality of pipe members 13 which link the pair
of header tanks 11 and 12 in fluid communication, and
a plurality of corrugated fin members 14 which are fix-
edly disposed within the intervening spaces defined be-
tween the adjacent pipe members 13. The upper header
tank 11 includes a slit 111 centrally formed through a top
end portion thereof for penetration of a plate member
15. The slit 111 extends along substantially the entire
lateral length of the top end portion of the upper header
tank 11. After penetration through the slit 111, the plate
member 15 is disposed within the upper header tank 11,
so that an inner hollow space 110 of the upper header
tank 11 is divided into a first and second sections 110a
and 110b.

First and second circular holes 16 and 17 are
formed at the top end portion of the upper header tank
11 at locations corresponding to the first and second
sections 110a and 110b, respectively. One end of an in-
let pipe 18 is fixedly received within the first circular hole
16 so as to link the first section 110a of the inner hollow
space 110 of the upper header tank 11 with a first exter-
nal element (not shown) in fluid communication. Simi-
larly, one end of an outlet pipe 19 is fixedly received with-
in the second circular hole 17 so as to link the second
section 110b of the inner hollow space 110 of the upper
header tank 11 with a second external element (not
shown) in fluid communication.

During operation of the above-constructed heat ex-
changer 10, a first heat exchange medium flowing from
the first external element (not shown) is conducted into
the first section 110a of the inner hollow space 110 of
the upper header tank 11 through the inlet pipe 18. The
first heat exchange medium then dispersedly flows
downwardly through a first group of the pipe members
13, which correspond to the first section 110a. The first
heat exchange medium exchanges heat with a second
heat exchange medium (e.g., air) passing through the
corrugated fin members 14 of the heat exchanger 10".
The first heat exchange medium then flows into a first
area 120a of an inner hollow space 120 of the lower
header tank 12. First area 120a of inner hollow space
120 corresponds to first section 110a of inner hollow
space 110.
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The first heat exchange medium then flows into a
second area 120b of the inner hollow space 120 of the
lower headertank 12. Second area 120b of inner hollow
space 120 corresponds to second section 110b of inner
hollow space 110. In this configuration hollow space 120
is not partitioned and areas 120a and 120b are in direct
fluid communication. The first heat exchange medium
then dispersedly flows upwardly through a second
group of the pipe members 13, which correspond to the
second section 110b of the inner hollow space 110. As
this occurs, the first heat exchange medium again ex-
changes heat with the second heat exchange medium
flowing through the corrugated fin members 14. The first
heat exchange medium then flows into the second sec-
tion 110b of the inner hollow space 110 of the upper
header tank 11, and is then conducted to the second
external element (not shown) through the outlet pipe 19.

In a process of assembling the heat exchanger 10',
the plate member 15 is inserted into the inner hollow
space 110 of the upper header tank 11 through the slit
111, such that the plate member 15 is parallel to a plane
which is perpendicular to a longitudinal axis of the upper
header tank 11. When a lower end of the plate member
15 comes into contact with an inner bottom end surface
of the upper header tank 11, the insertion of the plate
member 15 into the inner hollow space 110 through the
slit 111 is terminated, and a top end portion of the plate
member 15 is fitly received within the slit 111. Thus, in
the assembly process of the heat exchanger 10', the
plate member 15 is arranged to be fitly disposed within
the upper header tank 11 in an upright posture.

However, during the assembly process, since the
upright posture of the plate member 15 is maintained by
only an engagement between the slit 111 and the top
end portion of the plate member 15, the plate member
15 can easily lose its upright posture if the heat exchang-
er 10'receives an external impact force. This may create
one or more defective air gaps between a peripheral
edge of the plate member 15 and the inner surface of
the upper header tank 11. This may also create one or
more defective air gaps at an inner periphery of the slit
111.

Therefore, even if the plate 15 is subsequently af-
fixed to the upper header tank 11 by an affixing process
(e.g., a brazing process), the above-mentioned defec-
tive air gaps may still exist. Accordingly, during opera-
tion of the heat exchanger 10", a portion of the first heat
exchange medium can directly flow (through the defec-
tive air gaps) from the first section 110a to the second
section 110b of the inner hollow space 110 of the upper
header tank 1 1. Also, the first heat exchange medium
may leak from the inner hollow space 110 to the exterior
of the heat exchanger 10".

In order to eliminate the above-mentioned draw-
backs, JP-A-4-225 796 uses a modified upper header
tank in its heat exchanger. With reference to Fig. 2, the
upper header tank 11 includes a U-shaped plate mem-
ber 150 disposed within a central portion thereof. The
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U-shaped plate member 150 includes a partitioning por-
tion 151, a stabilizing portion 152 and a curved connect-
ing portion 153 connecting the partitioning portion 151
and the stabilizing portion 152 at their top end regions.
The partitioning portion 151 is shapedto be substantially
similar to a lateral cross section of the inner hollow
space 110 of the upper header tank 11. The stabilizing
portion 152 is spaced from the partitioning portion 151
and is arranged to be substantially parallel thereto.

In a process of assembling the heat exchanger of
JP-A-4-225 796, the U-shaped plate member 150 is dis-
posed within a central region of the upper header tank
11, such that a lower end of the partitioning portion 151
and a lower end of the stabilizing portion 152 are in con-
tact with an inner bottom end surface of the upper head-
er tank 11. In this configuration, the portions 151 and
152 stabilize each other. The curved connecting portion
153 is fixedly secured to the top end portion of the upper
head tank 11 by a screw 154, such that the partitioning
portion 151 is arranged to be fitly disposed within the
upper header tank 11 in an upright posture.

Accordingly, in a subsequent step of affixing the U-
shaped plate member to the upper header tank 11 (e.
g., by a brazing process), a peripheral edge of the par-
titioning portion 151 is sealingly and fixedly connected
to an inner surface of the upper header tank 11 without
air gaps, which defectively link the first section 110a with
the second section 110b.

Nevertheless, the heat exchanger of JP-A-4-225
796 has several shortcomings. For example, in assem-
bling the heat exchanger of JP-A-4-225 796, complicat-
ed press work is required to prepare the U-shaped plate
member 150, and the weight of the heat exchanger is
unnecessarily increased due to the existence of the sta-
bilizing portion 152 and connecting portion 153. Other
shortcomings exist in the prior art.

Also from EP-A-O 564 761 a heat exchanger is
known. The known heat exchanger comprises first and
second header tanks connected by a plurality of pipe
members. Means for partitioning the hollow space into
a plurality of sections are provided, the partitioning
means comprising first and second slits and a partition-
ing plate being fitly disposed within at least one header
tank.

Therefore, it is the object of the present invention to
provide a method of manufacturing a heat exchanger
which can be assembled effectively.

This object is solved by a method of manufacturing
a head exchanger having the features of claim 1.

Preferred developments of the method are given in
the subclaims.

In the following a description of a heat exchanger is
given with reference to the appended figures, wherein

Fig. 1is a longitudinal cross-sectional view of a heat
exchanger in accordance with the prior art.

Figure 2 is a partial perspective view of a heat ex-
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changer in accordance with the prior art.

Fig. 3 is a perspective view of a heat exchanger in
accordance with a first embodiment of the present
invention.

Fig. 4 is an enlarged perspective view of the header
tank of the heat exchanger of Fig. 3.

Fig. 5 is a cross-sectional view taken along plane V
in Fig. 4.

Fig. 6 is an enlarged fragmentary sectional view of
the header tank of Fig. 4.

Fig. 7 is a perspective view of a header tank and a
disengaged partitioning plate.

Fig. 8 is a perspedive view of a header tank, an en-
gaged partitioning plate and a separate plate por-
tion.

Fig. 9 is a cross-sectional view of a header tank and
partitioning plate in accordance with a second em-
bodiment of the present invention.

Fig. 10 is a cross-sectional view of a header tank
and partitioning plate in accordance with a third em-
bodiment of the present invention.

Fig. 11 is a cross-sectional view of a header tank
and partitioning plate in accordance with a fourth
embodiment of the present invention.

Fig. 12 is a cross-sectional view of a header tank
and partitioning plate in accordance with a fifth em-
bodiment of the present invention.

Fig. 13 is a cross-sectional view of a header tank
and partitioning plate in accordance with a sixth em-
bodiment of the present invention.

Fig. 14 is a cross-sectional view of a header tank
and partitioning plate in accordance with a seventh
embodiment of the present invention.

Fig. 15 is a perspective view of a header tank in ac-
cordance With an eighth embodiment of the present
invention.

An overall construction of a heat exchanger which
is manufactured in accordance with a first embodiment
of the present invention is described in detail below with
reference to Figs. 3 through 6. The heat exchanger de-
scribed is a shell-and-tube type heat exchanger con-
structed to perform as an evaporator of a refrigerant cir-
cuit of an automotive air conditioning system. However,
the invention is not so limited.
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With reference to Figs. 3-6, a heat exchanger 10
comprises an upper headertank 20, a lower header tank
30 which is vertically spaced from the upper header 20,
and a plurality of pipe members 40 which link the upper
and lower header tanks 20 and 30 in fluid communica-
tion. The pipe members 40 are arranged to be diagonal-
ly aligned with one another. However, pipe members 40
may be arranged in other configurations. Preferably, up-
per and lower header tanks 20 and 30, and pipe mem-
bers 40 are made of, for example, aluminum or an alu-
minum alloy. However, other suitable materials may be
used.

Upper header tank 20 comprises a cup-shaped
member 21, having a generally rectangular parallelepi-
ped shape, and a rectangular plate member 22. Cup-
shaped member 21 includes a top portion 212 and a
sidewall portion 213. Sidewall portion 213 includes a
pair of first side portions 213a each having a first longi-
tudinal length, and a pair of second side portions 213b
each having a second longitudinal length which is great-
erthanthe first longitudinal length. An outwardly extend-
ing flange portion 211 is formed about an entire periph-
ery of an opening end of the cup-shaped member 21.
Rectangular plate member 22 comprises a plurality of
small projections 221 formed at predetermined intervals
about an entire peripheral edge thereof. A plurality of
circular holes 222 are formed through rectangular plate
member 22 so as to fitly receive a top end portion of
corresponding pipe members 40. The entire peripheral
region of the rectangular plate member 22 is fixedly and
sealingly connected to the flange portion 211 of cup-
shaped member 21 by, for example, brazing, so that an
opening end of the cup-shaped member 21 is sealingly
covered by the rectangular plate member 22.

A pair of slits 215 are formed at a central region of
the pair of second side portions 213b, respectively along
the entire vertical length thereof. Of course, the slits may
be formed at any longitudinal position along second side
portions 213b to obtain the desired division of an inner
hollow space 24 defined by cup-shaped member 21 and
rear plate member 22. A rectangular partitioning plate
23 made of, for example, aluminum or an aluminum al-
loy is arranged to penetrate across the upper header
tank 20 through the pair of slits 215 such that the oppo-
site longitudinal end portions of partitioning plate 23
slightly outwardly project from a outer surface of the pair
of second side portions 213b, respectively. The opposite
longitudinal end portions of partitioning plate 23 are then
fixedly and sealingly connected to a inner surface of the
pair of slits 215 by, for example, brazing. As a result, an
inner hollow space 24 of upper header tank 20 defined
by cup-shaped member 21 and rectangular plate mem-
ber 22 is divided into first and second sections 24a and
24b by partitioning plate 23. Partitioning plate 23 can
have other shapes and can be made of other suitable
materials. Also, partitioning plate 23 does not, in all cas-
es, have to project slightly from the outer surface of sec-
ond side portions 213b.
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As shown in Fig. 4, first and second circular holes
25 and 26 are formed through one of the pair of second
side portions 213b at locations corresponding to the first
and second sections 24a and 24b, respectively. One
end of an inlet pipe 27 made of, for example, aluminum
or a aluminum alloy is fixedly connected to an inner pe-
ripheral surface of first circular hole 25 by, for example,
brazing so as to link the first section 24a of the inner
hollow space 24 with one external element (e.g., a con-
denser not shown), of a refrigerant circuit. Similarly, one
end of an outlet pipe 28 is fixedly connected to a inner
peripheral surface of the second circular hole 26 so as
to link the second section 24b of inner hollow space 24
with another external element (e.g., a compressor not
shown), of the refrigerant circuit.

Construction of the lower header tank 30 may be
similar to that of the upper header tank 20 other than
providing a partitioning plate and the inlet and outlet
pipes. Therefore, a further explanation of lower header
tank 30 is omitted. It should be noted that lower header
tank 30 may have a partitioning plate if upper header
tank 20 has more than one partitioning plate. This would
allow more than one up and down cycle of the first heat
exchange medium.

A portion of an assembly process of the heat ex-
changer 10 will now be described in detail with reference
to Figs. 7 and 8. As illustrated in Fig. 7, partitioning plate
23 is arranged to penetrate across upper header tank
20 through the pair of slits 215 such that the opposite
longitudinal end portions thereof slightly outwardly
project from the outer surface of the pair of second side
portions 213b, respectively. A thickness "t" of partition-
ing plate 23 is designed to be about equal to a width "w"
of the slits 215, and a height "h" of partitioning plate 23
is designed to be about equal to a vertical depth of cup-
shaped member 21. Accordingly, the opposite longitu-
dinal end portions of the partitioning plate 23 are fitly
engaged with the inner surfaces of the pair of slits 215.
As a result, partitioning plate 23 is arranged to have a
stable upright posture across upper header tank 20.
Next, as illustrated in Fig. 8, rectangular plate member
22 and cup-shaped member 21 are arranged such that
the entire peripheral region of rectangular plate member
22 and flange portion 211 of cup-shaped member 21 are
aligned and mated with each other. Further, though only
one circular hole 222 is illustrated in Fig. 8, a plurality of
holes 222 are preferably formed and arranged so as to
correspond to an arrangement of a plurality of pipe
members 40. Finally, as best shown in Fig. 4, a plurality
of projections 221 are bent upwardly and then inwardly
in generally right angles such that the flange portion 211
and the peripheral region of rectangular plate 22 are
temporarily, firmly secured to each other. As a result,
opposed vertical edges of partitioning plate 23 are fitly
sandwiched by cup-shaped member 21 and rectangular
plate member 22.

After the assembly process is complete, a brazing
process is performed. The mating surfaces between
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partitioning plate 23 and cup-shaped member 21, be-
tween cup-shaped member 21 and rectangular plate
member 22, and between partitioning plate 23 and rec-
tangular plate member 22 are brazed to be fixedly and
sealingly connected to each other.

During operation of the above-constructed heat ex-
changer 10, a first heat exchange medium, such as a
refrigerant flowing from the condenser (not shown), is
conducted into first section 24a of inner hollow space
24 of upper header tank 20 through the inlet pipe 27.
The first heat exchange medium then dispersedly flows
downwardly through a first group of pipe members 40
corresponding to first section 24a. First heat exchange
medium exchanges heat with external air passing
through the heat exchanger 10. In this heat exchanging
operation, the heat of the air is absorbed by the refrig-
erant so that the refrigerant is vaporized and the air is
cooled. The refrigerant then flows into a first area 31a
of an inner hollow space 31 of the lower header tank 30.
First area 31a corresponds to first section 24a. The first
heat exchange medium then flows to a second area 31b
of the inner hollow space 31. Second area 31b corre-
sponds to second section 24b. Then, the first heat ex-
change medium dispersedly flows upwardly through a
second group of pipe members 40 corresponding to the
second section 24b of inner hollow space 24 of upper
header tank 20. Consequently, heat is again exchanged
with external air passing through the heat exchanger 10.
In this heat exchanging operation, the heat of the air is
again absorbed by the refrigerant so that the refrigerant
is vaporized and the air is cooled. The first heat ex-
change medium then flows into second section 24b of
inner hollow space 24 and is conductedto the refrigerant
compressor (not shown) through the outlet pipe 28.

According to this embodiment of the present inven-
tion, since the opposite longitudinal end portions of par-
titioning plate 23 fitly engage with the pair of slits 215,
respectively, the upright posture of partitioning plate 23
is firmly maintained even if the heat exchanger 10 re-
ceives an external impact force during the assembly
process thereof. This is because there are two spaced
apart lines of intersection between the partitioning plate
and the header tank. These two lines of intersection ex-
ist at the regions where the respective end portions of
the partitioning plate intersect the wall of the header tank
(i.e., at slits 215). This is in contrast to the prior art in
which there is either no line of intersection (e.g., JP'796)
oronly one line of intersection (e.g., JU'585). As aresult,
no defective air gaps are created during assembly be-
tween partitioning plate 23 and cup-shaped member 21,
between partitioning plate 23 and rectangular plate
member 22 or at the periphery of slits 215. Accordingly,
after the subsequent brazing process, the mating sur-
faces between partitioning plate 23 and cup-shaped
member 21, and between partitioning plate 23 and rec-
tangular plate member 22 are fixedly and sealingly con-
nected to each other with no defective air gaps therebe-
tween. Therefore, detective short-circuited refrigerant
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flow in the heat exchanger 10, as mentioned in connec-
tion with the prior art, is prevented. In addition, since
partitioning plate 23 has a simple configuration (e.g., a
rectangular shape), no complicated press work is re-
quired to prepare the partitioning plate 23. Also, an un-
necessary increase in the weight of the heat exchanger
is prevented.

Figs. 9-15 illustrate heat exchangers in accordance
with second through eighth embodiments of the present
invention, respectively. In Figs. 9-15, the same numer-
als are used to denote similar corresponding elements
and a detailed explanation thereof is omitted.

With reference to Fig. 9, a heat exchanger in ac-
cordance with a second embodiment of the present in-
vention comprises upper header tank 20 including cup-
shaped member 21 and a rectangular partitioning plate
33. Partitioning plate 33 includes a pair of projections
33a, which are preferably formed at a lower half portion
of the opposite longitudinal ends thereof, respectively.
The cup-shaped member 21 further includes a pair of
slits 315 which are centrally formed through a lower half
region of the pair of second side portions 213b, respec-
tively along a vertical direction of the second side por-
tions 213b.

Partitioning plate 33 is arranged to penetrate across
the upper header tank 20 through the pair of slits 315
such that the pair of projections 33a slightly outwardly
project from the outer surface of the pair of second side
portions 213b, respectively. A thickness of the partition-
ing plate 33 is preferably designed to be about equal to
a width of the slits 315, and a height "h;" of projections
33a of partitioning plate 33 is designed to be about equal
to a length "I;" of the slits 315. Accordingly, the end por-
tions of the pair of projections 33a of partitioning plate
33 are fitly engaged with the pair of slits 315, respec-
tively. As a result, partitioning plate 33 has a stable up-
right posture across the upper header tank 20 during an
assembly process of the heat exchanger.

Further, although not illustrated in Fig. 9, rectangu-
lar plate member 22 includes a plurality of small projec-
tions 221 as shown in Fig. 8. Accordingly, the flange por-
tion 211 of cup-shaped member 21 and the periphery of
rectangular plate member 22 are temporarily, firmly se-
curedto each other by means of bending the projections
221 during assembly of the heat exchanger.

With reference to Fig. 10, a heat exchanger in ac-
cordance with a third embodiment of the present inven-
tion comprises an upper header tank 40. Upper header
tank 40 includes a pair of cup-shaped members 21
which are each similar to that of the previously-de-
scribed embodiments. The flange portions 211 of the
pair of cup-shaped members 21 are aligned and mated
with one another, and are fixedly connected to each oth-
er by, for example, brazing. Therefore, the respective
pairs of second side portions 213b of the pair of cup-
shaped members 21 form a pair of composite side por-
tions 44 of upper header tank 40.

Each of the pair of cup-shaped members 21 in-
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cludes the pair of slits 215 similar to those of the first
embodiment. The pair of slits 215 of one of the pair of
cup-shaped members 21 are preferably aligned with the
corresponding pair of slits 215 of the other cup-shaped
member 21 when the cup-shaped members 21 are fix-
edly connected to each other. Therefore, the pairs of
slits 215 of the pair of cup-shaped members 21 form a
pair of composite slits 415 which bend along substan-
tially the entire vertical length of the pair of composite
side portions 44 of the upper header tank 40, respec-
tively.

A partitioning plate 43 penetrates across the upper
headertank 40 through the composite slits 415 such that
the opposite longitudinal end portions thereof sightly
outwardly project from an outer surface of the pair of
composite side portions 44 of the upper header tank 40,
respectively. A thickness of partitioning plate 43 is de-
signed to be about equal to a width of slits 415, and a
height "hy" of partitioning plate 43 is designed to be
about equal to a length "l," of the slits 415. Accordingly,
the opposite longitudinal end portions of the partitioning
plate 43 are fitly engaged with the pair of slits 415, re-
spectively. As a result, the partitioning plate 43 has a
stable upright posture across the upper header tank 40
during an assembly process of the heat exchanger.

With reference to Fig. 11, a heat exchanger in ac-
cordance with a fourth embodiment of the present in-
vention comprises an upper header tank 40 similar to
that illustrated in Fig. 10. The heat exchanger also com-
prises a rectangular partitioning plate 53. Partitioning
plate 53 includes a pair of projections 53a preferably
formed at a vertically central portion of the opposite lon-
gitudinal ends thereof, respectively. Each of the pair of
cup-shaped members 21 of the upper header tank 40
includes a pair of slits 315 similar to that of the cup-
shaped portions illustrated in Fig. 9. The pair of slits 315
of one of the pair of cup-shaped members 21 are aligned
with the corresponding pair of slits 315 of the other cup-
shaped member 21 when the cup-shaped members 21
are fixedly connected to each other. Therefore, the pair
of slits 315 of each of the pair of cup-shaped members
21 form a pair of composite slits 515 in the pair of com-
posite side portions 44 of the upper header tank 40, re-
spectively.

A partitioning plate 53 penetrates across the upper
header tank 40 through composite slits 515 such that
an end portion of each of the pair of projections 53a
thereof sightly outwardly projects from an outer surface
of the pair of composite side portions 44. A thickness of
the partitioning plate 53 is designed to be about equal
to a width of the slits 515, and a height "h3" of the pro-
jections 53a of the partitioning plate 53 is designed to
be about equal to a vertical length "l3" of the slits 515.
Accordingly, the end portions of the pair of the projec-
tions 53a of the partitioning plate 53 are each fitly en-
gaged with one of the pair of composite slits 515. As a
result, partitioning plate 53 has a stable upright posture
across the upper header tank 40 during assembly of the
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heat exchanger.

Further, though not illustrated in Figs. 10 and 11,
one or both of the pair cup-shaped members 21 includes
a plurality of small projections 221 (similar to that shown
in Fig. 8) formed about periphery of the flange portion
211 thereof. Accordingly, the flange portions 211 of the
pair of cup-shaped members 21 are temporarily, firmly
secured to each other by means of bending the projec-
tions 221 during the assembly process.

With reference to Fig. 12, a heat exchanger in ac-
cordance with a fifth embodiment of the present inven-
tion comprises an upper header tank 60 having a gen-
erally rectangular parallelepiped shape. Upper header
tank 60 includes first and second cup-shaped members
61 and 62 which are each generally rectangular paral-
lelepiped in shape. The heat exchanger also comprises
a rectangular partitioning plate 63. An opening end por-
tion of the first cup-shaped member 61 is fixedly re-
ceived within an opening end portion of the second cup-
shaped member 62. Alternatively, second cup-shaped
member 62 could be sized to be received within the
opening end of first cup-shaped portion 61. Upper head-
er tank 60 includes composite side portions 64 com-
prised of the respective side portions of cup-shaped
members 61 and 62. A pair of composite slits 615 are
centrally formed through a central region of the opposite
composite side portions 64 of the upper header tank 60,
respectively along a vertical direction of composite side
portions 64.

Partitioning plate 63 includes a pair of projections
63a which are preferably centrally formed at the oppo-
site longitudinal ends thereof. Partitioning plate 63 pen-
etrates across the upper header tank 60 through the
composite slits 615 such that an end portion of each of
the pair of projections 63a thereof sightly outwardly
projects from an outer surface of one of the pair of com-
posite side portions 64 of the upper header tank 60. A
thickness of partitioning plate 63 is designed to be about
equal to a width of one of composite slits 615, and a
height "h," of projections 63a of partitioning plate 63 is
designed to be about equal to a vertical length "l," of
composite slits 615. Accordingly, each end portion of the
pair of projections 63a of the partitioning plate 63 is fitly
engaged with one of the pair of composite slits 615. As
a result, partitioning plate 63 has a stable upright pos-
ture across the upper header tank 60 during assembly
of the heat exchanger.

With reference to Fig. 13, a heat exchanger in ac-
cordance with a sixth embodiment of the present inven-
tion comprises an upper header tank 70 having a gen-
erally rectangular parallelepiped shape. The upper
header tank 70 includes first and second cup-shaped
members 71 and 72 which are generally rectangular
parallelepiped in shape. The heat exchanger also com-
prises a rectangular partitioning plate 73. An opening
end portion of the first cup-shaped member 71 is fixedly
received within an opening end portion of the second
cup-shaped member 72 to form a faucet joint. Alterna-
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tively, second cup-shaped member 72 could be sized to
be received within the opening end of first cup-shaped
member 71. Composite side portions 74 are formed sim-
ilar to previously-described embodiments. A pair of
composite slits 715 are preferably centrally formed
through opposite composite side portions 74 of the up-
per header tank 70, respectively, in a vertical direction.

Partitioning plate 73 includes a pair of projections
73a which are preferably centrally formed at opposite
longitudinal ends thereof, respectively. Partitioning plate
73 penetrates across the upper header tank 70 through
composite slits 715, such that an end portion of each of
the pair of projections 73a thereof sightly outwardly
projects from an outer surface of one of the pair of com-
posite side portions 74. A thickness of partitioning plate
73 is designed to be about equal to a width of composite
slits 715, and a height "hg" of projections 73a of parti-
tioning plate 73 is designed to be about equal to a length
"lg" of the slits 715. Accordingly, each of the end portions
of the pair of the projections 73a of partitioning plate 73
is fitly engaged with one of the pair of slits 715. As a
result, partitioning plate 73 has a stable upright posture
across the upper header tank 60 during assembly of the
heat exchanger.

With reference to Fig. 14, a heat exchanger in ac-
cordance with a seventh embodiment of the present in-
vention comprises an upper header tank 80 which is
similar to the upper headertank 20 shown in Fig. 5. How-
ever, no small projections 221 are formed about the pe-
riphery of rectangular plate member 22. In a process of
assembling the heat exchanger of this embodiment, the
entire peripheral region of the rectangular plate member
22 is bent upwardly, so that the entire flange portion 211
of the cup-shaped member 21 and the entire peripheral
region of the rectangular plate member 22 are tempo-
rarily, firmly secured to each other.

With reference to Fig. 15, a heat exchanger in ac-
cordance with an eighth embodiment of the present in-
vention comprises an upper header tank 90 which in-
cludes rectangular plate member 22 and a channel
member 91. The channel member 91 includes a top por-
tion 911 and a pair of side portions 912 which extend
downwardly from the opposite lateral ends of the top
portion 911. The top portion 911 and the pair of side por-
tions 912 are arranged to be generally perpendicular to
each other. A lower end region of each of the side por-
tions 912 is bent outwardly so that flange regions 912a
are formed.

A pair of slits 915 are formed at a preferably central
region of the pair of side portions 912 of the channel
member 91, respectively, along the entire vertical length
of the side portions 912. Similarly, a pair of slits 913 are
formed at one longitudinal end region of the pair of side
portions 912 of the channel member 91, respectively,
along the entire vertical length of the side portions 912,
and a pair of slits 914 are formed at the other longitudinal
end region of the pair of side portions 912 of the channel
member 91, respectively, along the entire vertical length
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of the side portions 912.

A rectangular partitioning plate member 93 pene-
trates across the upper header tank 90 through the slits
915, such that the opposite longitudinal end portions
thereof slightly outwardly project from an outer surface
of the pair of side portions 912 of the channel member
90. As a result, the partitioning plate 93 has a stable
upright posture across the upper header tank 90 during
assembly of the heat exchanger. A first rectangular end
plate 94 penetrates across the upper header tank 90
through the slits 913 such that the opposite longitudinal
end portions thereof slightly outwardly project from the
outer surface of the pair of side portions 912 of the chan-
nel member 90. Similarly, a second rectangular end
plate 95 penetrates across the upper header tank 90
through the slits 914 such that the opposite longitudinal
end portions thereof slightly outwardly project from an
outer surface of the pair of side portions 912 of the chan-
nel member 90, respectively.

In the second through eighth embodiments, the
manufacturing process and operation of the heat ex-
changer is substantially similar to those of the heat ex-
changer 10 of the first embodiment so that a detailed
explanation thereof is unnecessary.

This invention has been described in detail in con-
nection with the preferred embodiments. These embod-
iments, however, are merely for example only and the
invention is not restricted thereto.

For example, as previously discussed, more parti-
tioning plates can be used in the upper header tank to
divide the upper header tank into more than two sec-
tions. In this configuration, the corresponding lower
header tank is preferably divided by partitioning plates
into a number of sections which is one less than the
number of sections of the upper header tank. Such a
configuration allows for the pipe members to be ar-
ranged such that the first heat exchange medium can
cycle up and down more than once.

Claims

1. A method of manufacturing a heat exchanger com-
prising: a first header tank (20), a second header
tank (30) spaced from the first header tank (20),
wherein at least one of the header tanks (20) com-
prises a top end portion (212), a rectangular plate
(22) as a bottom end portion spaced from the top
end portion (212), and a sidewall portion (213) con-
necting the top and bottom end portions, so that a
hollow space (24) is defined within the at least one
header tank (20) ;

a plurality of pipe members (40) connecting the
first header tank (20) to the second header tank
(80) in fluid communication; and

a partitioning plate (23) intersecting the side-
wall portion (213) to form at least two lines of
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intersection between the partitioning plate (23)
and the sidewall portion (213);
the method being characterized by the steps of:

(a) providing the side wall portion (213)
with an outwardly extending flange portion
(211) formed about the periphery of the
sidewall portion (213) close to the bottom
end portion;

(b) providing the rectangular plate member
(22) with a plurality of small projections
(221) formed at predetermined intervals
about a periphery edge thereof;

(c) arranging the partition plate (23) in first
and second slits (215) formed in the side-
wall portion (213);

(d) bending the projections (221) upwardly
and inwardly around the flange portion
(211);

(e) brazing the mating surfaces of the
flange portion (211) and the rectangular
plate member (22); and

(f) connecting the two header tanks (20,
30) by the plurality of pipe members (40) in
fluid communication.

2. The method of claim 1, wherein the top end portion

(212) and the bottom end portion of the at least one
header tank (20) are formed substantially flat,

wherein the sidewall portion (213) is formed
with a pair of first side portions (213a) having a
first longitudinal length, and a pair of second
side portions (213b) having a second longitudi-
nal length which is greater than the first longi-
tudinal length,

wherein the first and second slits (215) are
formed through the pair of second side portions
(213b) respectively, and are formed in a lateral
direction of the second side portions (213b),
and wherein the partitioning plate (23) is formed
substantially rectangular in shape,

preferably the at least one header tank (20)
having a substantially rectangular parallelepi-
ped shape.

The method of claim 1 or 2, wherein the at least one
header tank (20) is formed with a cup-shaped mem-
ber (21) having a closed end which defines the top
end portion (212) and a side which defines the side-
wall portion (213),

the plate member (22) being fixedly connected to
an opening end of the cup-shaped member (21).

The method of one of claims 1 to 3, wherein the
sidewall portion (213) is formed with a pair of side
portions (213a, 213b), and

wherein the first and second slits (215) are respec-
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tively formed through the pair of side portions (213a,
213b), and are formed in a lateral direction of the
pair of side portions, and extending along a portion
of a lateral length of the pair of side portions, pref-
erably along the entire lateral length.

The method of one of claims 1 to 4, wherein the first
and second slits (215) are formed adjacent the bot-
tom end portion.

The method of claim 1 or 2, wherein the at least one
header tank (40) is formed with a first cup-shaped
member (21) and a second cup-shaped member
(21), each of the first and second cup-shaped mem-
bers (21) having a closed end and a side,

wherein the first cup-shaped member (21) is fixedly
connected to the second cup-shaped member at
the opening ends thereof, an opening end portion
of the second cup-shaped member (21) preferably
being fixedly received within an opening end portion
of the first cup-shaped member (21).

The method of claim 6, wherein the sidewall portion
is formed with a pair of composite side portions (44)
defined by the sides of the cup-shaped members
(21), and wherein the first and second slits are re-
spectively formed through the pair of composite
side portions (44), and are formed in a lateral direc-
tion of the pair of composite side portions (44), and
are formed extending along a portion of a lateral
length of the pair of composite side portions (44),
preferably along the entire lateral length and/or
wherein the first and second slits are formed adja-
cent the opening ends of both of the cup-shaped
members (21).

The method of claim 6 or 7, wherein the first and
second cup-shaped members (21) are fixedly con-
nected together in a faucet joint.

The method of one of claims 1 to 3, wherein the at
least one header tank (90) is formed with a channel
member (91) having a closed end defining the top
end portion (911) and a pair of sides (912) defining
the sidewall, the pair of sides (912) respectively ex-
tending from lateral edges of the closed end, and
the plate member (22) fixedly connected to a distal
edge of each of the pair of sides (912),

wherein the sidewall is formed with a first pair
of end slits (913) respectively formed through
one longitudinal end region of the pair of sides
(912) and a second pair of end slits (914)
formed through an opposite longitudinal end re-
gion of the pair of sides (912),

wherein the first and second slits (915) are re-
spectively formed in the pair of sides (912) and
are respectively positioned between the first
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and second pairs of end slits (913, 914), and
wherein the heat exchanger is formed further
with first and second end plates (94, 95) pene-
trating across the at least one header tank (90)
through the first and second pairs of end slits
(913, 914), respectively, such that opposite lon-
gitudinal ends of the respective firstand second
end plates (94, 95) are engagedly received
within the corresponding pairs of end slits (913,
914).

Patentanspriiche

Verfahren des Herstellens eines Warmetauschers,
mit:

einem ersten Sammeltank (20), einem in einem
Abstand von dem ersten Sammeltank (20) vor-
gesehenen zweiten Sammeltank (30), wobei
mindestens einer der Sammeltanke (20) einen
oberen Endabschnitt (212), eine rechteckige
Platte (22) als einen Bodenendabschnitt in ei-
nem Abstand von dem oberen Endabschnitt
(212) und einen den oberen Endabschnitt mit
dem Bodenendabschnitt verbindenden Seiten-
wandabschnitt (213) aufweist, so daf3 ein hoh-
ler Raum (24) innerhalb des mindestens einen
Sammeltankes (20) definiert ist;

einer Mehrzahl von Rohrteilen (40), die den er-
sten Sammeltank (20) mit dem zweiten Sam-
meltank (30) in Fluidverbindung miteinander
verbinden; und

einer Unterteilungsplatte (23), die den Seiten-
wandabschnitt (213) schneidet, zum Bilden von
mindestens zwei Schnittlinien zwischen der
Unterteilungsplatte (23) und dem Seitenwand-
abschnitt (213);

wobei das Verfahren gekennzeichnet ist durch die
Schritte:

(a) Vorsehen des Seitenwandabschnittes (213)
mit einem sich nach auBen erstreckenden
Flanschabschnitt (211), der um den Umfang
des Seitenwandabschnittes (213) nahe dem
Bodenendabschnitt gebildet wird;

(b) Versehen des rechteckigen Plattenteiles
(22) mit einer Mehrzahl von kleinen Vorspriin-
gen (221), die in vorbestimmten Abstdnden an
einer Umfangskante davon gebildet werden;
(¢) Anordnen der Unterteilungsplatte (23) in ei-
nem ersten und in einem zweiten Schlitz (215),
die in dem Seitenwandabschnitt (213) gebildet
werden;

(d) Biegen der Vorspriinge (221) nach oben
und nach innen um den Flanschabschnitt (211);
(e) Verléten der zueinandergehérigen Oberfla-
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chen des Flanschabschnittes (211) und des
rechteckigen Plattenteiles (22); und

(f) Verbinden der zwei Sammeltanke (20, 30)
durch die Mehrzahl der Rohrteile (40) in Fluid-
verbindung.

Verfahren nach Anspruch 1, bei dem der obere End-
abschnitt (212) und der Bodenendabschnitt des
mindestens einen Sammeltankes (20) im wesentli-
chen flach gebildet werden,

bei dem der Seitenwandabschnitt (213) mit ei-
nem Paar von ersten Seitenabschnitten (213a)
mit einer ersten Langsausdehnung und einem
Paar von zweiten Seitenwandabschnitten
(213b) mit einer zweiten Langsausdehnung,
die gréBer als die erste La&ngsausdehnung ist,
gebildet wird,

bei dem der erste und zweite Schlitz (215)
durch das Paar von zweiten Seitenabschnitten
(213b) entsprechend gebildet werden und in ei-
ner seitlichen Richtung der zweiten Seitenab-
schnitte (213b) gebildet werden, und

wobei die Unterteilungsplatte (23) im wesentli-
chen rechteckig in der Form gebildet wird,
bevorzugt der mindestens eine Sammeltank
(20) eine im wesentlichen rechteckige Parallel-
epipedform aufweist.

Verfahren nach Anspruch 1 oder 2, bei dem der
mindestens eine Sammeltank (20) mit einem be-
cherférmigen Teil (21) mit einem geschlossenen
Ende, das den oberen Endabschnitt (212) definiert,
und eine Seite, die den Seitenwandabschnitt (213)
definiert, gebildet wird,

wobei das Plattenteil (22) fest mit einem Offnung-
sende des becherférmigen Teiles (21) verbunden
ist.

Verfahren nach einem der Anspriche 1 bis 3, bei
dem der Seitenwandabschnitt (213) mit einem Paar
von Seitenabschnitten (213a, 213b) gebildet wird,
und

bei dem der erste und zweite Schlitz (215) entspre-
chend durch die Paare von Seitenabschnitten
(213a, 213b) gebildet werden und in eine seitliche
Richtung des Paares von Seitenabschnitten gebil-
det werden und sich entlang eines Abschnittes ei-
ner seitlichen Lange des Paares von Seitenab-
schnitten bevorzugt entlang der gesamten Seiten-
lange gebildet werden.

Verfahren nach einem der Anspriche 1 bis 4, bei
dem der erste und zweite Schlitz (215) benachbart
zu dem Bodenendabschnitt gebildet werden.

Verfahren nach Anspruch 1 oder 2, bei dem der
mindestens eine Sammeltank (40) mit einem ersten
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becherférmigen Teil (21) und einem zweiten be-
cherférmigen Teil (21) gebildet wird, wobei

jeder der ersten und zweiten becherférmigen Teile
(21) ein geschlossenes Ende und eine Seite auf-
weisen,

bei dem das erste becherférmige Teil (21) fest mit
dem zweiten becherférmigen Teil an den Offnung-
senden davon verbunden ist, wobei ein Oﬁnungs-
endabschnitt des zweiten becherférmigen Teiles
(21) bevorzugt fest in einem Offnungsendabschnitt
des ersten becheriérmigen Teiles (21) aufgenom-
men wird.

Verfahren nach Anspruch 6, bei dem der Seiten-
wandabschnitt mit einem Paar von zusammenge-
setzten Seitenabschnitten (44) gebildet wird, die
durch die Seiten der becherférmigen Teile (21) de-
finiert werden, und bei dem der erste und zweite
Schlitz entsprechend durch das Paar von zusam-
mengesetzten Seitenabschnitten (44) gebildet wer-
den undin einer seitlichen Richtung des Paares von
zusammengesetzten Seitenabschnitten (44) gebil-
det werden und sich erstreckend entlang eines Ab-
schnittes einer seitlichen Lange des Paares von zu-
sammengesetzten Seitenabschnitten (44) gebildet
werden, bevorzugt entlang der gesamten seitlichen
Lange, und/oder bei dem der erste und zweite
Schlitz benachbart zu den Offnungsenden von bei-
den becherférmigen Teilen (21) gebildet werden.

Verfahren nach Anspruch 6 oder 7, bei dem das er-
ste und zweite becherférmige Teil (21) fest in einer
Muffenverbindung miteinander verbunden werden.

Verfahren nach einem der Anspriiche 1 bis 3, bei
dem der mindestens eine Sammeltank (90) mit ei-
nem Kanalteil (91) mit einem geschlossenen Ende,
das den oberen Endabschnitt (911) definiert, und
einem Paar von Seiten (912), die die Seitenwand
definieren, gebildet wird, wobei das Paar von Seiten
(912) sich entsprechend von den Seitenkanten des
geschlossenen Endes erstrecken und das Platten-
teil (22) fest mit einer entfernten Kante einer jeden
des Paares von Seiten (912) verbunden wird,

bei dem die Seitenwand mit einem ersten Paar
von Endschlitzen (913), die entsprechend
durch einen Langsendbereich des Paares von
Seiten (912) gebildet werden, und einem zwei-
ten Paar von Endschlitzen (914), die durch ei-
nen entgegengesetzien Langsendbereich des
Paares von Seiten (912) gebildet werden, ge-
bildet wird,

bei dem der erste und zweite Schlitz (915) ent-
sprechend in dem Paar von Seiten (912) gebil-
det werden und entsprechend zwischen dem
ersten und zweiten Paar von Endschlitzen
(913, 914) positioniert werden, und
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beidem der Warmetauscher weiter mit einer er-
sten und einer zweiten Endplatte (94, 95) ge-
bildet wird, die quer den mindestens einen
Sammeltank (90) durch das erste bzw. zweite
Paar von Endschlitzen (913, 914) durchdringen
derart, daBB gegenlberliegende Langsenden
der entsprechenden ersten und zweiten End-
platten (94, 95) eingriffsmaBig in den entspre-
chenden Paaren von Endschlitzen (913, 914)
aufgenommen werden.

Revendications

Procédé pour fabriquer un échangeur de chaleur
comprenant :

un premier collecteur de téte (20), un deuxiéme
collecteur de téte (30) espacé du premier col-
lecteur de téte (20), dans lequel au moins un
des collecteurs de téte (20) comprend une par-
tie d'extrémité supérieure (212), une plaque
rectangulaire (22) constituant une partie d'ex-
trémité inférieure espacée de la partie d'extré-
mité supérieure (212), et une partie formant pa-
roi latérale (213) reliant les parties d'extrémité
supérieure et inférieure, de sorte qu'un espace
creux (24) est défini a l'intérieur d'au moins un
collecteur de téte (20);

une pluralité d'éléments formant tuyaux (40) re-
liant le premier collecteur de téte (20) au
deuxiéme collecteur de téte (30) en communi-
cation fluidique ; et

une plaque de cloisonnement (23) entrecou-
pant la partie formant paroi latérale (213) pour
former au moins deux lignes d'intersection en-
tre la plaque de cloisonnement (23) et la partie
formant paroi latérale (213);

le procédé étant caractérisé par les étapes
suivantes :

a) munir la partie formant paroi latérale
(213) d'une partie formant bride étendue
vers l'extérieur (211) formée autour de la
périphérie de la partie formant paroi latéra-
le (213) a proximité de la partie d'extrémité
inférieure ;

b) munir I'élément formant plaque rectan-
gulaire (22) d'une pluralité de petites
saillies (221) formées a des intervalles pré-
déterminés autour d'un bord périphérique
de celui-ci;

¢) disposer la plaque de cloisonnement
(23) dans des premiére et deuxiéme fentes
(215) formées dans la partie formant paroi
latérale (213);

d) plier les saillies (221) vers le haut et vers
I'intérieur autour de la partie formant bride
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(211);

e) braser les surfaces d'accouplement de
la partie formant bride (211) et de I'élément
formant plaque rectangulaire (22) ; et

f) relier les deux collecteurs de téte (20, 30)
par la pluralité d'éléments formant tuyaux
(40) en communication fluidique.

2. Procédé selon la revendication 1, dans lequel la

partie d'extrémité supérieure (212) et la partie d'ex-
trémité inférieure du au moins un collecteur de téte
(20) présentent une forme sensiblement plate,

dans lequel la partie formant paroi latérale
(213) présente une paire de premiéres parties
latérales (213a) ayant une premiére longueur
longitudinale, et une paire de deuxiéemes par-
ties latérales (213b) ayant une deuxiéme lon-
gueur longitudinale qui est supérieure a la pre-
miére longueur longitudinale,

dans lequel les premiére et deuxidme fentes
(215) sont formées respectivement a travers la
paire de deuxiémes parties latérales (213b), et
sont formées dans un sens latéral des deuxié-
mes parties latérales (213b), et dans lequel la
plaque de cloisonnement (23) présente une for-
me sensiblement rectangulaire,

I'au moins un collecteur de téte (20) ayant de
préférence une forme parallélépipédique sen-
siblement rectangulaire.

Procédé selon la revendication 1 ou 2, dans lequel
I'au moins un collecteur de téte (20) présente un
élément de forme bombée (21) ayant une extrémité
fermée qui définit la partie d'extrémité supérieure
(212) et un cbté qui définit la partie formant paroi
latérale (213),

I'élément formant plaque (22) étant relié de fa-
con fixe & une extrémité ouverte de I'élément de for-
me bombée (21).

Procédé selon I'une des revendications 1 a 3, dans
lequel la partie formant paroi latérale (213) présente
une paire de parties latérales (213a, 213b), et

dans lequel les premiére et deuxiéme fentes
(215) sont formées respectivement & travers la pai-
re de parties latérales (213a, 213b), et sont formées
dans un sens latéral de la paire de parties latérales,
et s'étendent le long d'une partie d'une longueur la-
térale de la paire de parties latérales, de préférence
le long de toute la longueur latérale.

Procédé selon I'une des revendications 1 a 4, dans
lequel les premiére et deuxiéme fentes (215) sont
formées adjacentes a la partie d'extrémité inférieu-
re.

Procédé selon la revendication 1 ou 2, dans lequel
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I'au moins un collecteur de téte (40) présente un
premier élément de forme bombée (21) et un
deuxiéme élément de forme bombée (21), chacun
des premier et deuxiéme éléments de forme bom-
bée (21) ayant une extrémité fermée et un cbté,

dans lequel le premier élément de forme bom-
bée (21) est relié de facon fixe au deuxiéme élé-
ment de forme bombée aux extrémités ouvertes de
ceux-ci, une partie d'extrémité ouverte du deuxiéme
élément de forme bombée (21) étant de préférence
recue de facon fixe & l'intérieur d'une partie d'extré-
mité ouverte du premier élément de forme bombée
(21).

Procédé selon la revendication 6, dans lequel la
partie formant paroi latérale présente une paire de
parties latérales composites (44) définies par les
cbtés des éléments de forme bombée (21), et dans
lequel les premiére et deuxiéme fentes sont for-
mées respectivement a travers la paire de parties
latérales composites (44), et sont formées dans un
sens latéral de |la paire de parties latérales compo-
sites (44), et s'étendent le long d'une partie d'une
longueur latérale de la paire de parties latérales
composites (44), de préférence le long de toute la
longueur latérale et/ou dans lequel les premiére et
deuxiéme fentes sont formées adjacentes aux ex-
trémités ouvertes des éléments de forme bombée
(21).

Procédé selon la revendication 6 ou 7, dans lequel
les premier et deuxieme éléments de forme bom-
bée (21) sont reliés de fagon fixe dans un raccord
a emboitement.

Procédé selon I'une des revendications 1 a 3, dans
lequel I'au moins un collecteur de téte (90) présente
un élément formant canal (91) ayant une extrémité
fermée définissant la partie d'extrémité supérieure
(911) etune paire de cbtés (912) définissant la paroi
latérale, la paire de cétés (912) s'étendant respec-
tivement a partir des bords latéraux de la partie fer-
mée, et I'élément formant plaque (22) étant relié de
facon fixe & un bord distal de chaque cété de la paire
de cbtés (912),

dans lequel la paroi latérale présente une pre-
miére paire de fentes d'extrémité (913) formées
respectivement a travers une région d'extrémi-
té longitudinale de la paire de cétés (912) et
une seconde paire de fentes d'extrémité (914)
formées a travers une région d'extrémité longi-
tudinale opposée de la paire de cbtés (912),

dans lequel les premiére et deuxiéeme fentes
(915) sont formées respectivement dans la pai-
re de cbtés (912) et sont positionnées respec-
tivement entre les premiére et deuxiéme paires
de fentes d'extrémité (913, 914), et dans lequel
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I'échangeur de chaleur présente en outre des
premiére et deuxiéme plaques d'extrémité (94,
95) pénétrant a travers I'au moins un collecteur
de téte (90), respectivement a travers les pre-
miére et deuxieme paires de fentes d'extrémité
(913, 914), de sorte que les extrémités longitu-
dinales opposées des premiére et deuxiéme
plaques d'exirémité (94, 95) respectives sont
recues, de fagon & éire engagées, a l'intérieur
des paires correspondantes de fentes d'extré-
mité (913, 914).
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