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(57) ABSTRACT 
A heat exchanger support structure has a ?rst heat 
exchanger, a second heat exchanger, and a radiator core 
support for supporting the ?rst heat exchanger. The ?rst heat 
exchanger has a loWer supporting pin projecting doWnWard 
from a loWer portion of the ?rst heat exchanger. The second 
heat exchanger arranged in front of the ?rst heat exchanger 
and having an upper portion and a loWer portion The upper 
portion is supported by the radiator core support and the 
loWer portion is supported by the loWer supporting pin of the 
?rst heat exchanger so that the loWer supporting pin restricts 
a horizontal movement of the second heat exchanger and 
alloWs a vertical movement of the second heat changer. 
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FIG. 1 
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FIG. 2 
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HEAT EXCHANGER SUPPORT STRUCTURE AND 
HEAT EXCHANGER SUPPORTING METHOD 

BACKGROUND OF THE INVENTION 

[0001] 
[0002] The present invention relates to a heat exchanger 
support structure, Which is useful for a motor vehicle, Which 
supports a ?rst heat exchanger and a second heat exchanger, 
and also relates to a heat exchanger supporting method of the 
same support structure. 

[0003] 2. Description of the Related Art 

1. Field of the Invention 

[0004] A conventional heat exchanger support structure 
having a ?rst heat exchanger and a second heat exchanger is 
disclosed in Japanese Utility Model Laid-open No. Jikkaihei 
4-35017. In this conventional support structure, the ?rst and 
second heat exchangers are supported by a radiator core 
support secured to a vehicle body. The second heat 
exchanger is ?xed to the radiator core support by additional 
brackets. 

[0005] HoWever, the conventional radiator core support 
structure has disadvantages in that its manufacturing process 
and cost increase in their assembly due to the additional 
brackets for ?xing the second heat exchanger to the radiator 
core support or due to a complicated-shaped radiator core 

support. 

[0006] It is, therefore, an object of the present invention to 
provide a heat exchanger support structure Which can 
decrease manufacturing process and manufacturing cost. 

[0007] It is, therefore, another object of the present inven 
tion to provide a heat exchanger support structure assembly 
method Which can decrease manufacturing process and 
manufacturing cost. 

SUMMARY OF THE INVENTION 

[0008] According to a ?rst aspect of the present invention 
there is provided a heat exchanger support structure com 
prising heat exchanger support structure comprising: a ?rst 
heat exchanger; a second heat exchanger; and a radiator core 
support for supporting the ?rst heat exchanger. The ?rst heat 
exchanger has a loWer supporting pin projecting doWnWard 
from a loWer portion of the ?rst heat exchanger. The second 
heat exchanger arranged in front of the ?rst heat exchanger 
and having an upper portion and a loWer portion. The upper 
portion is supported by the radiator core support and the 
loWer portion is supported by the loWer supporting pin of the 
?rst heat exchanger so that the loWer supporting pin restricts 
a horiZontal movement of the second heat exchanger and 
alloWs a vertical movement of the second heat changer. 

[0009] This heat exchanger support structure can decrease 
manufacturing process and manufacturing cost. 

[0010] According to a second aspect of the present inven 
tion there is provided a heat exchanger supporting method in 
Which a radiator core support supports a ?rst heat exchanger 
and a second heat exchanger, the method comprising: sup 
porting an upper portion of the second heat exchanger by the 
radiator core support; and supporting a loWer portion of the 
second heat exchanger by a loWer supporting pin projecting 
doWnWard from a loWer portion of the ?rst heat exchanger 
so that the loWer supporting pin restricts a horizontal move 
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ment of the second heat exchanger and alloWs a vertical 
movement of the second heat exchanger. 

[0011] This heat exchanger supporting method can 
decrease manufacturing process and manufacturing cost. 

[0012] Preferably, the loWer supporting pin is made of 
resin. 

[0013] Therefore, it provides easy fracture of the support 
ing pin in a light bump, such as a bump Where an impact 
applied to a bumper pushes and moves the second heat 
exchanger slightly rearWard, thereby preventing the ?rst 
heat exchanger from fatal damage. 

[0014] Preferably, the loWer supporting pin is coupled 
With a bracket of the second heat exchanger so that the 
second heat exchanger is supported by the ?rst heat 
exchanger. 

[0015] Therefore, manufacturing process and manufactur 
ing cost can be decreased. 

[0016] Preferably, the loWer supporting pin supports the 
second heat exchanger through an elastic member. 

[0017] Therefore, vibration applied to the second heat 
exchanger and attachment errors betWeen the loWer support 
ing pin and the second heat exchanger can be absorbed. 

[0018] Preferably, the ?rst heat exchanger is a radiator and 
the second heat exchanger is an oil cooler. 

[0019] Therefore, they are suitable for a motor vehicle. 

[0020] Preferably, the heat exchanger support structure 
further comprises a third heat exchanger, and the third heat 
exchanger is arranged in front of the radiator and supported 
by the radiator. 

[0021] Therefore, three heat exchangers can be arranged 
in compact. 

[0022] Preferably, the ?rst heat exchanger is a radiator, the 
second heat exchanger is an oil cooler, and the third heat 
exchanger is a condenser. 

[0023] Therefore, they are suitable for a motor vehicle. 

[0024] Preferably, the ?rst heat exchanger has a loWer 
portion under the radiator core support When the ?rst heat 
exchanger is attached to the radiator core support. 

[0025] Therefore, it can provide easy installation of the 
second heat exchanger to the ?rst heat exchanger. 

[0026] Preferably, the upper portion of the second heat 
exchanger is supported by a Welded bolt ?xed on the radiator 
core support. 

[0027] Therefore, it decreases manufacturing process and 
manufacturing cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The objects, features and advantages of the present 
invention Will become apparent as the description proceeds 
When taken in conjunction With the accompanying draWings, 
in Which: 

[0029] FIG. 1 is an overall perspective vieW of a heat 
exchanger support structure of an embodiment according to 
the present invention; 



US 2006/0213640 A1 

[0030] FIG. 2 is a perspective vieW of a radiator core 
support structure used in the heat exchanger support struc 
ture shoWn in FIG. 1; 

[0031] FIG. 3 is an enlarged perspective vieW of a radiator 
to be mounted on the radiator core support shoWn in FIGS. 
1 and 2 and used in the heat exchanger support structure of 
the embodiment; 

[0032] FIG. 4 is an enlarged perspective vieW of an 
condenser shoWn in FIG. 1 and used in the heat exchanger 
support structure of the embodiment; 

[0033] FIG. 5 is an enlarged perspective vieW of an oil 
cooler to be supported by the radiator shoWn in FIGS. 1 and 
3 and used in the heat exchanger support structure of the 
embodiment; 
[0034] FIG. 6 is an enlarged perspective vieW of a loWer 
elastic member for supporting the heat exchanger on the 
radiator core support shoWn in FIG. 2; 

[0035] FIG. 7 is an exploded perspective vieW of the 
radiator shoWn in FIGS. 1 and 3 and the oil cooler shoWn 
in FIGS. 1 and 5; and 

[0036] FIG. 8 is an enlarged perspective vieW of a loWer 
mount portion of the oil cooler shoWn in FIGS. 1, 5 and 7. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0037] Throughout the following detailed description, 
similar reference characters and numbers refer to similar 
elements in all ?gures of the draWings, and their descriptions 
are omitted for eliminating duplication. 

[0038] A heat exchanger support structure of an embodi 
ment according to the present invention Will be described 
With reference to the accompanying draWings. In this 
description, the terms “right”, “left”, “front” and “rear” are 
those identi?ed With respect to a vehicle body, not to those 
in the draWings. 

[0039] Referring to FIG. 1, there is shoWn the heat 
exchanger support structure of the embodiment, Which is 
attached to a front portion of a not-shoWn vehicle body of a 
motor vehicle. 

[0040] The heat exchanger support structure includes a 
radiator core support 1 ?xed to the front portion of the 
vehicle body, a radiator 2 arranged at a rear side of the 
radiator core support 1, a condenser 3 arranged betWeen the 
radiator core support 1 and the radiator 2, and an oil cooler 
4 arranged at a front of the radiator 2 and the condenser 3 
and under the radiator core support 1. 

[0041] The radiator 2 acts as a ?rst heat exchanger of the 
present invention, the oil cooler 4 acts as a second heat 
exchanger of the present invention, and the condenser 3 acts 
as a third heat exchanger of the present invention. 

[0042] The radiator core support 1 comprises a radiator 
core upper member 11, a radiator core loWer member 12, a 
radiator core left side member 13A, a radiator core right side 
member 13B, a hood lock stay 14, a radiator core upper left 
side member 15A, and a radiator core upper right side 
member 15B. 

[0043] As shoWn in FIG. 2, the radiator core upper 
member 11 is arranged to extend in a lateral direction of the 
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vehicle body, and the radiator core loWer member 12 is 
arranged in parallel With and under the upper member 11, 
When the radiator core support is attached to the front 
portion of the vehicle body. 

[0044] The radiator core left side member 13A connects 
left edge portions of the upper member 11 and the loWer 
member 12 With each other, and the radiator core right side 
member 13B connects right edge portions of the upper 
member 11 and the loWer member 12 With each other so that 
the members 11, 12, 13A and 13B form a rectangular frame. 

[0045] The hood lock stay 14 connects center portions of 
the upper member 11 and the loWer member 12. 

[0046] The radiator core upper left side member 15A is 
connected With the left edge portion of the upper member 11, 
and the radiator core upper right side member 15B is 
connected With the right edge portion of the upper member 
1. The upper left and right side members 15A and 15B are 
formed to project outWard and rearWard from the edge 
portions, respectively. These upper side members 15A and 
15B are bolted to a front left portion and a front right portion 
of the vehicle body, respectively, to act as a front part of the 
vehicle body. 

[0047] The upper member 11 is provided With an upper 
left bracket 16A formed With a left mounting hole 1611 on its 
upper left portion betWeen the hood lock stay 14 and the left 
side portion 13A. The upper member 11 is also provided 
With an upper right bracket 16B formed With a right mount 
ing hole 16b on its upper right portion betWeen the hood lock 
stay 14 and the right side portion 13B. The upper left and 
right brackets 16A and 16B are ?xed to an upper surface of 
the upper member 11 to project rearWard therefrom for 
supporting an upper portion of the radiator 2. 

[0048] In the left and right mounting holes 1611 and 16b, 
a left elastic member 5A With a hole and a right elastic 
member 5B With a hole are inserted, respectively. 

[0049] The loWer member 12 is provided With a loWer left 
bracket 17A and a loWer right bracket 17B at its rear side, 
both of Which project rearWard for supporting a loWer 
portion of the radiator 2. 

[0050] The loWer member 12 has a left Welded bolt 18A, 
a right Welded bolt 18B and a center Welded bolt 18C on its 
front side. The Welded bolts 18A to 18C project forWard for 
supporting an upper portion of the oil cooler 4 by using a left 
nut 1811, a right nut 18b and a center nut 180. 

[0051] The radiator core support 1, including members 11, 
12, 13A,13B,14, 15A and 15B, the brackets 16A,16B, 17A 
and 17B, and the bolts 18A to 18C, is entirely made of metal. 

[0052] As shoWn in FIG. 3, the radiator 2 has an upper 
tank 21, a loWer tank 22 in parallel With and under the upper 
tank 21, a radiator core 20 arranged betWeen the upper and 
loWer tank 21 and 22. 

[0053] The upper tank 21 is formed With an upper left 
mounting pin 23A on its left upper surface and an upper right 
mounting pin 23B on its right upper surface, both of Which 
project upWard from the upper surfaces. The upper tank 21 
has a pipe at its rear side. The pipe, the left and right 
mounting pins 23A and 23B and the upper tank 21 are 
integrally formed of resin. 
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[0054] The lower tank 22 is formed with a lower left 
bracket 25A and a lower right bracket 25B on its front 
portion, both of which project forward from the front 
portion. The left and right brackets 25A and 25B are formed 
with a lower left supporting pin 26A and a lower right 
supporting pin 26B on their bottom portions, respectively. 
The left and right supporting pins 26A and 26B project 
downward from bottom portions to support a lower portion 
of the oil cooler 4. The lower tank 22 has a pipe at its rear 
side. The pipe, the left and right brackets 25A and 25B, the 
left and right supporting pin 26A and 26B and the lower tank 
22 are integrally formed of resin. 

[0055] Incidentally, one of the pipes of the upper and 
lower tanks 21 and 22 is set to be an inlet pipe of the coolant, 
and the other of them is set to be an outlet pipe of the 
coolant. The pipes are connected with a not-shown engine 
through not-shown communicating pipes. 

[0056] The upper and lower tanks 21 and 22 are connected 
at their both edge portions by a left side member 29A and a 
right side member 29B, respectively. The upper and lower 
tanks 21 and 22, the left and right side members 29A and 
29B contain the radiator core 20. 

[0057] The left and right side members 29A and 29B are 
provided with an upper left bracket 27A and an upper right 
bracket 27B on their upper sides, respectively. The upper left 
and right brackets 27A and 27B project outward in a lateral 
direction of the radiator 2 and in directions opposite to each 
other for supporting an upper portion of the condenser 3. 

[0058] The left and right side members 29A and 29B are 
also provided with an intermediate left bracket 24A and an 
intermediate right bracket 24B on their intermediate sides. 
The intermediate left and right brackets 24A and 24B project 
outward in the lateral direction of the radiator 2 and in 
directions opposite to each other to be supported by the 
lower left and right brackets 17A and 17B of the lower 
member 12 of the radiator core support 1. 

[0059] The left and right side members 29A and 29B are 
further provided with a lower left bracket 28A and a lower 
right bracket 28B on their lower sides, respectively. The 
lower left and right brackets 28A and 28B project forward 
for supporting a lower portion of the condenser 3 and are 
formed with a left hole 28a and a right hole 28b, respec 
tively. 

[0060] The radiator core 20 has a plurality of core tubes 
and ?ns, not shown, arranged to extend in the lateral 
direction of the radiator 2. The core tubes and ?ns are made 
of alminum and alternately disposed so that coolant can ?ow 
down along the core tubes, exchanging heat between the 
coolant and the air. 

[0061] A height of the radiator 2 is set to be larger than that 
of the radiator core support 1, a distance between the upper 
member 11 and the lower member 12 thereof. Accordingly, 
the lower portion of the radiator 2 emerges under the radiator 
core support 1 when they are assembled with each other. 

[0062] As shown in FIG. 4, there is shown the condenser 
3. The condenser 3 includes a left tank 31A, a right tank 
31B, and a condenser core 30 arranged between the tanks 
31A and 31B. The condenser core 30 has a plurality of tubes 
and ?ns, both of which are made of alminum. 
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[0063] The left and right tanks 31A and 31B are provided 
with a left bracket 32A and a right bracket 32B at their top 
portions, respectively. The left and right brackets 32A and 
32B project outward in a lateral direction of the condenser 
3 and in directions opposite to each other to be supported by 
the radiator 2. 

[0064] The left and right tanks 31A and 31B are also 
provided with a left supported pin 33A and a right supported 
pin 33B on their bottom surfaces, respectively. The left and 
right supported pins 33A and 33B project downward from 
the bottom surfaces to be insertable into the left and right 
holes 2811 and 28b of the lower left and right brackets 28A 
and 28B of the radiator 2, respectively. 

[0065] As shown in FIG. 5, there is the oil cooler 4. The 
oil cooler 4 has a cooler core 40 including a plurality of tubes 
and ?ns, both of which are made of alminum. The oil cooler 
4 is provided with an upper left bracket 41A, an upper right 
bracket 41B, and an upper center bracket 41C on its upper 
portion. The upper left, right and center brackets 41A, 41B 
and 41C project upward from the upper portion to be 
supported by the welded left, right and center bolts 18A, 18B 
and 18C of the radiator core support 1 and nuts 18a to 180, 
respectively. 
[0066] FIG. 6 shows an enlargement view of a part, 
enclosed by a circle UB in FIG. 5, of the upper left bracket 
41A. The upper left bracket 41A is formed with a hole for 
?xing an elastic member 6A in it. The hole has a slit 41a for 
the elastic member 6A to be easily inserted. The elastic 
member 6A has a hole 61a for receiving the left welded bolt 
18A. 

[0067] The upper right and center brackets 6B and 6C are 
constructed similarly to the upper left bracket 6A to have 
holes with slits 41b and 410, the holes being insertable by 
elastic members 6B and 6C with a hole for receiving the 
right welded bolt 18B and a hole for receiving the center 
welded bolt 18C, respectively. 

[0068] The upper right and center brackets 41B and 41C 
are constructed similarly to the upper left bracket 41A to 
have holes with slits 41b and 410, the holes being insertable 
by elastic members 6B with a hole for receiving the right 
welded bolt 18B and a hole for receiving the center welded 
bolt 18C of the radiator core support 1, respectively. 

[0069] The lower portion of the oil cooler 4 is provided 
with a lower left bracket 42A and a lower right bracket 42B, 
which project rearward to be supported by the lower left and 
right supporting pins 26A and 26B as shown in FIG. 7. 

[0070] FIG. 8 shows an enlargement view of a part, 
enclosed by a circle LB in FIG. 7, of the lower left bracket 
42A. The lower left bracket 42A is formed with a hole for 
?xing an elastic member 7A in it. The hole has a slit 42a for 
the elastic member 7A to be easily inserted. The elastic 
member 7A has a hole 711 for receiving the lower left 
supporting pin 26A of the radiator 2. 

[0071] The lower right bracket 42B is constructed simi 
larly to the lower left bracket 42A to have a hole with a slit, 
the hole being insertable by an elastic member 7B with a 
hole for receiving the lower right supporting pin 26B of the 
radiator 2. 

[0072] In this embodiment, the elastic members 5A, 5B, 
6A to 6C, 7A and 7B are insulators made of synthetic rubber 
so as to absorb vibration and attachment errors. 
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[0073] Next, hoW to build the heat exchanger support 
structure of the embodiment Will be described. 

[0074] First, the radiator core support 1, the radiator 2, the 
condenser 3 and the oil cooler 4 are provided. 

[0075] The condenser 3 is mounted on the radiator 2 by 
inserting the left and right supported pins 33A and 33B into 
the holes 28a and 28b of the loWer left and right brackets 
28A and 28B of the radiator 2 through not-shoWn elastic 
members, respectively. The upper left and right brackets 
32A and 32B of the condenser 3 are arranged in front of the 
upper left and right brackets 27A and 27B of the radiator 2 
so that the holes 3211 and 32b of the condenser 3 can lap on 
the holes 2711 and 27b of the radiator 2, respectively. The 
condenser 3 is ?xed on the radiator 2 by not-shoWn nuts and 
not-shoWn bolts penetrating the holes 27a, 27b, 32a and 32b. 

[0076] Next, the radiator 2 and condenser 3 are attached to 
the radiator core support 1, as shoWn in FIG. 1, by inserting 
the upper left and right mounting pins 23A and 23B of the 
radiator 2 into the holes 1611 and 16b of the upper left and 
right brackets 16A and 16B of the radiator core support 1 
through the elastic members 5A and 5B, respectively. In 
addition, the intermediate left and right brackets 24A and 
24B of the radiator 2 are secured on the loWer left and right 
brackets 17A and 17B of the radiator core support 1 by 
not-shoWn bolts and nuts through not-shoWn elastic mem 
bers, respectively. 

[0077] Then, the oil cooler 4 is attached to the radiator 
core support 1 and the radiator 2, as shoWn in FIG. 7, by 
inserting the loWer left and right supporting pins 26A and 
26B of the radiator 2 into the holes of the loWer left and right 
brackets 42A and 42B of the oil cooler 4 through the elastic 
members 7A and 7B, respectively. 

[0078] As shoWn in FIG. 1, the left, right and center 
Welded bolts 18A, 18B and 18C of the radiator core support 
1 are inserted into the holes of the upper left, right and center 
brackets 41A, 41B and 41C of the oil cooler 4 through the 
elastic members 6A, 6B and 6C and fastened by nuts 18a, 
18b and 180, respectively. 

[0079] Note that the oil cooler 4 is supported by the 
radiator 2 so that the loWer left and right supporting pins 26A 
and 26B of the radiator 2 restrict a horiZontal movement of 
the oil cooler 4, alloWing a vertical movement thereof. 

[0080] The radiator core support 1 With the radiator 2, the 
condenser 3 and the oil cooler 4 is attached to the front part 
of the vehicle body. 

[0081] The heat exchanger structure of the embodiment 
has the folloWing advantages. 

[0082] The oil cooler 4 can be supported by the radiator 
core support 1 by bolts 18A to 18C and nuts 18a to 180 
Without additional brackets ?xed to the radiator core support 
1, decreasing the manufacturing process and manufacturing 
cost. 

[0083] The loWer portion of the oil cooler 4 is supported 
by the loWer left and right supporting pins 26A and 26B of 
the radiator 2 so that the loWer left and right supporting pins 
26A and 26B restrict the horizontal movement of the oil 
cooler 4, alloWing the vertical movement thereof. This can 
decrease stress applied to the loWer tank 22 of the radiator 
2. In addition, their assembly does not need a fastening 
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process using bolts and nuts. Therefore, the manufacturing 
process and manufacturing cost can be reduced. 

[0084] The loWer left and right supporting pins 26A and 
26B of the radiator 2 are made of resin, Which provides easy 
fracture of the supporting pins 26A and 26B in a light bump, 
such as a bump Where an impact applied to a bumper pushes 
and moves the oil cooler 4 slightly rearWard. Therefore, it 
can prevent the loWer tank 22 of the radiator 2 from fatal 
damage. 
[0085] These supporting pins 26A and 26B and the loWer 
tank 22 of the radiator 2 are integrally formed of resin, Which 
can decrease the manufacturing process and manufacturing 
cost. 

[0086] While there have been particularly shoWn and 
described With reference to preferred embodiments thereof, 
it Will be understood that various modi?cations may be 
made therein, and it is intended to cover in the appended 
claims all such modi?cations as fall Within the true spirit and 
scope of the invention. 

[0087] In this heat exchanger support structure of the 
embodiment, the loWer left and right supporting pins 26A 
and 26B of the radiator 2 are made of resin, but they may be 
made of metal. In this case, they are preferably set to be long 
ones so that they can be easily deformable in a light bump. 

[0088] The number of loWer supporting pins of the radia 
tor 2 are not limited. 

[0089] In this embodiment, the ?rst heat exchanger is the 
radiator 2 and the second heat exchanger is the oil cooler 4, 
but the heat exchangers may be not limited to these ones. 

[0090] The entire contents of Japanese Patent Application 
(Tokugan) No. 2005-085779 ?led Mar. 24, 2005 is incor 
porated herein by reference. 

What is claimed is: 
1. A heat exchanger support structure comprising: 

a ?rst heat exchanger; 

a second heat exchanger; and 

a radiator core support for supporting the ?rst heat 
exchanger, Wherein 

the ?rst heat exchanger has a loWer supporting pin pro 
jecting doWnWard from a loWer portion of the ?rst heat 
exchanger, and Wherein 

the second heat exchanger arranged in front of the ?rst 
heat exchanger and having an upper portion and a 
loWer portion, the upper portion being supported by the 
radiator core support and the loWer portion being 
supported by the loWer supporting pin of the ?rst heat 
exchanger so that the loWer supporting pin restricts a 
horiZontal movement of the second heat exchanger and 
alloWs a vertical movement of the second heat changer. 

2. The heat exchanger support structure of claim 1, 
Wherein 

the loWer supporting pin is made of resin. 
3. The heat exchanger support structure of claim 2, 

Wherein 

the loWer supporting pin and a loWer tank of the ?rst heat 
exchanger are integrally formed of resin. 
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4. The heat exchanger support structure of claim 1, 
Wherein 

the loWer supporting pin is coupled With a bracket of the 
second heat exchanger so that the second heat 
exchanger is supported by the ?rst heat exchanger 

5. The heat exchanger support structure of claim 1, 
Wherein 

the loWer supporting pin supports the second heat 
exchanger through an elastic member. 

6. The heat exchanger support structure of claim 1, 
Wherein 

the ?rst heat exchanger is a radiator and the second heat 
exchanger is an oil cooler. 

7. The heat exchanger support structure of claim 1, further 
comprising 

a third heat exchanger, and Wherein 

the third heat exchanger is arranged in front of the radiator 
and supported by the radiator. 

8. The heat exchanger support structure of claim 7, 
Wherein 

the ?rst heat exchanger is a radiator, the second heat 
exchanger is an oil cooler, and the third heat exchanger 
is a condenser. 

9. The heat exchanger support structure of claim 1, 
Wherein 

the ?rst heat exchanger has a loWer portion under the 
radiator core support When the ?rst heat exchanger is 
attached to the radiator core support. 

10. The heat exchanger support structure of claim 1, 
Wherein 

the upper portion of the second heat exchanger is sup 
ported by a Welded bolt ?xed on the radiator core 
support. 

11. A heat exchanger supporting method in Which a 
radiator core support supports a ?rst heat exchanger and a 
second heat exchanger, the method comprising: 

supporting an upper portion of the second heat exchanger 
by the radiator core support; and 

supporting a loWer portion of the second heat exchanger 
by a loWer supporting pin projecting doWnWard from a 
loWer portion of the ?rst heat exchanger so that the 
loWer supporting pin restricts a horiZontal movement of 
the second heat exchanger and alloWs a Vertical move 
ment of the second heat exchanger. 
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12. The heat exchanger supporting method of claim 11, 
Wherein 

the loWer supporting pin is made of resin. 
13. The heat exchanger supporting method of claim 12, 

Wherein 

the loWer supporting pin and a loWer tank of the ?rst heat 
exchanger are integrally formed of resin. 

14. The heat exchanger supporting method of claim 11, 
Wherein 

the loWer supporting pin and a loWer tank of the ?rst heat 
exchanger are integrally formed of resin. 

15. The heat exchanger supporting method of claim 11, 
Wherein 

the loWer supporting pin is coupled With a bracket of the 
second heat exchanger so that the second heat 
exchanger is supported by the ?rst heat exchanger. 

16. The heat exchanger supporting method of claim 11, 
Wherein 

the ?rst heat exchanger is a radiator and the second heat 
exchanger is an oil cooler. 

17. The heat exchanger supporting method of claim 11, 
further comprising 

a third heat exchanger, Wherein 

the third heat exchanger is arranged in front of the radiator 
and supported by the radiator. 

18. The heat exchanger supporting method of claim 17, 
Wherein 

the ?rst heat exchanger is a radiator, the second heat 
exchanger is an oil cooler, and the third heat exchanger 
is a condenser. 

19. The heat exchanger supporting method of claim 11, 
Wherein 

the ?rst heat exchanger has a loWer portion under the 
radiator core support When the ?rst heat exchanger is 
attached to the radiator core support. 

20. The heat exchanger supporting method of claim 11, 
Wherein 

the upper portion of the second heat exchanger is sup 
ported by a Welded bolt ?xed on the radiator core 
support. 


