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receiving parts 15 in such a way that the head lamps 2 are fixed
on a vehicle body in a state where a certain clearance H1 is
formed below the projecting portions 30.
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HEAD LAMP ATTACHMENT STRUCTURE

TECHNICAL FIELD

[0001] The present invention relates to a head lamp attach-
ment structure for vehicles and others.

BACKGROUND OF THE INVENTION

[0002] A prior front end module is constructed such that
peripheral parts such as head lamps are prepared and mounted
on the front end module, and then the front end module is
assembled with a front part of a vehicle body in a vehicle
assembly line for the purpose of automation of assembly
works of vehicle bodies and reduction in assembly processes
thereof, as disclosed in Japanese Patent Application Laid-
Open Publication No. 2007-126021A.

[0003] In such a front end module, in order to fix the head
lamps to the vehicle body with a high degree of accuracy,
regardless of assembly accuracy of the vehicle body and a
radiator core support, the head lumps are temporally fixed to
the radiator core support at front side positions relative to
their normal positions, and then the head lamps are moved
backward and fixed to the vehicle body after the radiator core
support is assembled with the vehicle body.

[0004] Onthe other hand, recently a technology for absorb-
ing an impact force is known. It teaches impact force absorp-
tion by moving down a head lamp in a case where an impact
force is inputted from above of the head lamp at the time of
crash, as disclosed in Japanese Patent Application Laid-Open
Publication No. 2004-207061.

DISCLOSURE OF THE INVENTION

[Problem(s) to be Solved by the Invention]

[0005] The above prior inventions, however, have the fol-
lowing problem. When the head lamps are moved backward
of the motor vehicle after their temporary fixation, it needs to
move the head lamps along a predetermined trajectory in
order to avoid contact of the head lamps and the peripheral
parts and position deviation thereof. It takes a lot of trouble
with attachment and detachment of a jig in a case where the
head lamps are moved, being guided by using the jig.

[0006] On the other hand, in a case where jig portion are
integrally provided with the radiator core support to remove
the attachment and detachment operation of the jig, the head
lamps are supported from below by the jig portions, which
may cause reaction force against the impact force to become
larger and degenerate its impact absorption performance
when the impact force is inputted from above of the head
lamps at the time of crash.

[0007] The present invention is made to solve the above-
described problem, and its object is to provide a head lamp
attachment structure which can fix a head lamp to a vehicle
body with a high degree of accuracy, regardless of assembly
accuracy of the vehicle body and a radiator core support, and
without an attachment and detachment operation of a jig,
being able to prevent reduction in an impact absorption per-
formance against an input from above at the time of crash.

[Means for Solving the Problems]

[0008] According to an aspect of the present invention there
is provided a head lamp attachment structure in which a head
lamp of a motor vehicle is temporally assembled with a radia-
tor core support constituting a front end module at a front side

Nov. 4, 2010

position relative to a normal position thereof, and then the
radiator core support and a vehicle body are assembled with
each other, and then the head lamp is moved backward to be
fixed to the vehicle body. The structure includes a projecting
portion that projects from the head lamp, and a receiving part
that is provided on the radiator core support and has a guide
groove. The projecting portion of the head lamp is moved
backward by being slid along the guide groove after the
radiator core support and the vehicle body are assembled with
each other, and then the projecting portion is disengaged
backward from the guide groove of the receiving part so that
the head lamp is fixed to the vehicle body in a state where a
certain clearance is formed under the projecting portion.

[Effect of the Invention]

[0009] Inthe head lamp attachment structure of the present
invention, the head lamp of the motor vehicle is fixed to the
radiator core support constituting the front end module at the
front side position relative to the normal position thereof.
[0010] Then, the projecting portion of the head lamp is
moved backward along the predetermined trajectory by being
slid along the guide groove of the receiving part after the
radiator core support is fixed to the vehicle body. This enables
the head lamp to move without a contact with the peripheral
parts.

[0011] Further, the projecting portion is disengaged back-
ward of the motor vehicle from the guide groove of the receiv-
ing part so that the head lamp is fixed on the vehicle body in
the state where the certain clearance is formed under the
projecting portion. Therefore, the head lamp can be fixed to
the vehicle body with a high degree of accuracy, regardless of
assembly accuracy of the radiator core support and the
vehicle body, and without an attachment and detachment
operation of a jig. In addition, it can prevent reduction in an
impact absorption performance against an input from above
of'the head lamp at the time of crash.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a perspective view showing an entirety of
a radiator core support, provided with head lamps, of a first
embodiment of the present invention;

[0013] FIG. 2 is a front view showing the radiator core
support with the head lamps of the first embodiment;

[0014] FIG. 3 is a perspective view showing the entirety of
the radiator core support of the first embodiment;

[0015] FIG. 4 is an enlarged perspective view showing a
receiving portion of the first embodiment;

[0016] FIG. 5is a perspective view of the head lamp of the
first embodiment, seen from a front side of a vehicle body;
[0017] FIG. 6 is a perspective view showing the head lamp
of the first head lamp, seen from an obliquely down side
thereof, where a part thereof is omitted; and

[0018] FIG. 7 is a view, taken along S7-S7 line of FIG. 2,
explaining a positional relationship between the head lamp
and the vehicle body before and after the head lamp is fixed to
the vehicle body.

DESCRIPTION OF REFERENCE NUMBERS

[0019] 1 radiator core support
[0020] 2 head lamp

[0021] 3 radiator core upper support
[0022] 4 radiator core lower support
[0023] 5 radiator core side support
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[0024] 5a, 5b, 5¢, 5d fixing portion
[0025] 5e side member attachment portion
[0026] 6 hood lock stay
[0027] 7 fixing portion
[0028] 8 fan shroud portion
[0029] 9 fan opening portion
[0030] 10 cover member
[0031] 11 bracket
[0032] 12 hexagon cap nut
[0033] 13 head lamp stay
[0034] 14 hexagon cap nut
[0035] 15 receiving part
[0036] 154 fastening member
[0037] 16 guide groove
[0038] 17 support portion
[0039] 18 throughout hole
[0040] 19 hexagon cap nut
[0041] 21 outer lens
[0042] 22 housing
[0043] 23 lamp chamber
[0044] 24 bulb
[0045] 24a reflector
[0046] 245b connector
[0047] 25,26, 27 fixing portion
[0048] 28 hexagon cap nut
[0049] 29 stepped portion
[0050] 30 projecting portion
[0051] 31 pin
BEST MODE FOR CARRYING OUT THE
INVENTION
[0052] Hereinafter, an embodiment according to the

present invention will be described with reference to the
accompanied drawings.

First Embodiment

[0053] Hereinafter, a head lamp attachment structure of a
first embodiment will be explained.

[0054] Incidentally, a longitudinal direction and a lateral
direction of a vehicle body will be termed as a front and rear
direction and a left and right direction, respectively.

[0055] As shown in FIG. 1 and FIG. 2, in the first embodi-
ment of the invention, there are provided a radiator core
support 1 and head lamps 2 that are mounted on a left portion
and a right portion of the radiator core support 1, respectively.
[0056] The radiator core support 1 has a radiator core upper
support 3, a radiator core lower support 4 and radiator core
side supports 5, where the radiator core upper support 3
extends in the left and right direction, the radiator core lower
support 4 is arranged parallel to the radiator core upper sup-
port 3, and the radiator core side supports 5 connect the both
end portions of the radiator core upper support 3 and the
radiator core lower support 4, respectively. These supports are
formed of elastic material as one unit.

[0057] In addition, central portions of the radiator core
upper support 3 and the radiator core lower support 4 are
connected with each other by using a hood lock stay 6 that is
made of metal material.

[0058] The radiator core upper support 3 is formed at the
left and right end portions thereof with not-shown fixing
portions to fix not-shown vehicle-mounting pins formed on
the upper portion of a heat exchanger, where the fixing por-
tions are used for mounting the heat exchanger on the vehicle
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body through brackets and insulators. The radiator core lower
support 4 is formed at the left and right end portions thereof
with fixing portions 7 of the lower portion of the heat
exchanger, where the fixing portions 7 are used for mounting
the heat exchanger on the vehicle body through insulators.
[0059] Further, at the inner sides of the radiator core upper
support 3, the radiator core lower support 4, the radiator core
side supports 5 and the hood lock stay 6, a fan shroud portion
8 is formed therewith as one unit. The fan shroud portion 8 is
formed to have two fan opening portions 9, each of which is
formed like a round shape, so as to face not-shown two fans to
the heat exchanger from a rear side.

[0060] A cover member 10 is made of plastic material and
it is attached on an upper portion of the radiator core upper
support 3, extending in the left and right direction as shown in
FIG. 3.

[0061] A metal bracket 11 is attached on a top portion of
each radiator core side support 5, to which hexagon cap nuts
are loosely fastened. The hexagon cap nuts have a screw hole
that opens in an upward and downward direction, near each
bracket 11.

[0062] Further, an intermediate portion of each radiator
core side support 5 is provided with a side member attach-
ment part Se that has fixing portions 5a to 54 so that a not-
shown bumper stay is fixed thereon from its front side and a
not-shown side member of the vehicle body is fixed thereon
from its rear side.

[0063] Further, each radiator core side support 5 is formed
with a head lamp stay 13, which extends outwardly near the
side member fixing part 5, as one unit. In addition, a head
lamp 2 is temporally fixed on the head lamp stay 13.

[0064] Further, a hexagon cap nut 14, which is a screw hole
opening in the front and back direction, is loosely fastened to
a connected portion of each radiator core side support 5 and
the head lamp stay 13.

[0065] Hereinafter, only the right radiator core side support
5 and head lamp 2 will be described in detail, because the head
lamps 2 that are mounted on the left side portion and the right
side portion of the radiator core support 1 produce a sym-
metrical appearance.

[0066] As shown in FIG. 3, a receiving part 15, which is
made of plastic material, is fixed on an upper surface of each
radiator core side member 5 by using fastening members 15a
that are apart from each other in the left and right direction.
[0067] As shown in FIG. 4, the receiving part 15 is formed
with a guide groove 16, which runs through in the front and
back direction, opening upward.

[0068] Supporting portions 17 with a flat surface are
formed at the both sides of each guide groove 16.

[0069] Further, between the guide grooves 16, throughout
holes 18 are formed to be insertable by the fastening members
15a from above. In addition, the hexagon cap nuts 19, which
open in the left and right direction, are loosely fastened to the
end portions of the receiving parts 15, respectively.

[0070] Ontheother hand, as shown in FIG. 5to FIG. 7, each
head lamp 2 is formed to have a lamp chamber 23 in the
interior surrounded by an outer lens 21 and a housing 22, and
the lamp chamber 23 contains a bulb 24, a reflector 24a and
others.

[0071] Further, the head lamp 2 is provided with a fixing
portion 25 and another fixing portion 26, where the fixing
portion 25 is formed like a plate that has an insertion hole at
a position corresponding to the hexagon cap nut 12, and the
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fixing portion 26 is formed like a plate that has an insertion
hole at a position corresponding to the hexagon cap nut 26.
[0072] Further, the head lamp 2 is provided at the front side
and the rear side thereof with fixing portions 27, which have
an insertion hole opening in the upward and downward direc-
tion and functioning as a fixing portion to the vehicle body.
The hexagon cap nut 28 that opens in the left and right
direction is loosely fastened to the head lamp 2.

[0073] Further, as shown in FIG. 6 and FIG. 7, projecting
portions 30 have a stepped portion 29, and they are provided
on a bottom surface of the head lamp 2, being apart from each
other in the left and right direction.

[0074] Further, as shown in FIG. 5 and FIG. 6, a pin 31 is
provided on a rear surface of the head lamp 2, being projected
backward. Incidentally, the pin 31 corresponds to an engaging
means of the present invention.

[0075] Next, the operation of the first embodiment will be
described.

<As to Temporal Fixation of the Head Lamps and the Radia-
tor Core Support>

[0076] When the head lamps 2 are temporally fixed on the
radiator core support 1, first, not-shown fastening members
are inserted into the corresponding screw holes of the hexa-
gon cap nuts 12 and 14 through the insertion holes of the
fixing portions 25 and 26, respectively, in a state where the
head lamps 2 are arranged above the head lamp stays 13.
[0077] Incidentally, the fastening members are loosely fas-
tened, not fully tightened. In addition, a part of the head lamps
2 may be engaged with the radiator core support 1 or they may
be temporally fixed with each other by using a jig, instead of
the temporal fixation of the fastening members.

[0078] Inthis temporal fixation operation, as shown in FIG.
7(a), each projecting portion 30 is inserted into the guide
groove 16 of the corresponding receiving part 15 from above,
and they are engaged with each other, and the stepped portion
29 is placed on the supporting portion 17 of the receiving part
s0 as to be supported from below. This enables the head lamps
2 to be temporally fixed on the radiator core support 1 in a
stable state.

[0079] Next, a front end module is constructed in such a
way that the peripheral parts, such as a heat exchanger, a
motor fan and others except the head lamps 2, are mounted on
the radiator core support 1, and then the module is conveyed
to an assembly line of the vehicle body.

<As to Fixation of the Head Lamps and the Vehicle Body>

[0080] Next, in the assembly line of the vehicle body, the
fixing portions 5a to 5d of each side member attachment
member Se of the radiator core support 1 are fastened on
not-shown side members of the vehicle body by using not-
shown fastening members, so that the radiator core support 1
is fixed on the front portion of the vehicle body.

[0081] In this fixation operation, there is formed some
clearances between the rear surfaces of the head lamps 2 and
the vehicle body, which enables a worker to easily perform
the operation to connect connectors 24 of the bulbs 24, shown
in FIG. 7, and others with not-shown vehicle-body side har-
nesses.

[0082] Next, as shown in FIG. 7(b), the projecting portions
30 of the head lamps 2 are moved backward, being slid along
the guide grooves 16. After then, the projecting portions 30
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are disengaged backward from the guide grooves 16 of the
receiving parts 15 to form a certain clearances H1.

[0083] In this operation, as explained above, because the
projecting portions 30 are engaged with the front portions of
the receiving parts 15 in advance, so that the head lamps 2 can
be easily moved backward, being slid in that state.

[0084] Further, the head lamps 2 can be moved backward
along a predetermined trajectory by the projecting portions
30 of the head lamps 2 being slid in the guide grooves 16. This
can avoid undesirable contact of the head lamps 2 and the
peripheral members of the vehicle body, and position devia-
tion thereof.

[0085] Further, the pins 31 are inserted into and engaged
with not-shown engagement holes formed in the vehicle body
right before they are disengaged from each other, so that head
lamps 2 can maintain their proper attitudes, not moving
downward out of their proper positions.

[0086] Next, the throughout holes of the fixing portions 27
and the screw holes of the hexagon cap nuts 28 are placed at
the corresponding not-shown screw holes and throughout
holes formed in the vehicle body, and then not-shown fasten-
ing members are inserted into and engaged with those holes to
fix the head lamps 2 to the vehicle body.

[0087] In this fixing operation, the head lamps 2 can be
fixed on the vehicle body with a high degree of accuracy,
regardless of assembly accuracy of the radiator core support
1 and the vehicle body, because the hexagon cap nuts 12 and
14 are loosely engaged with the radiator core support 1.
[0088] Finally, the fastening members, which are respec-
tively inserted into the corresponding hexagon cap nuts 12
and 14 through the throughout holes of the fixing portions 25
and 26 to be temporally fastened, are fully tightened to fix the
head lamps 2 on the radiator core support 1. In addition, in this
fixing operation, the throughout holes of the hexagon cap nuts
19 of the receiving parts 15 are placed at the not-shown
corresponding throughout holes formed in the vehicle body,
and, in this state, not-shown fastening members are inserted
into and engaged with theses holes, which may be appropri-
ately performed.

<As to Behavior at the Time of Crash>

[0089] Inthus-constructed head lamp attachment structure,
in a case where an impact is inputted from above as indicated
by an arrow shown in FIG. 7(b) at the time of crash, it is
desirable to move the head lamp/head lamps 2 downward as
well known.

[0090] Accordingly, in the first embodiment, as described
above, because the certain clearance H1 is formed under the
projecting portion 30, the projecting portion 30 is disengaged
backward out of the guide groove 16 of the receiving part 15
to allow the head lamp 2 to easily move downward, decreas-
ing reaction force of the impact relative to that generated in a
case where the projecting portion 30 is supported by the
receiving part 15 from below. This can prevent reduction in an
impact absorption performance.

[0091] Hereinafter, the effects of the first embodiment will
be listed below.
[0092] As explained above, in the head lamp attachment

structure of the first embodiment, the head lamps 2 are tem-
porally assembled with the radiator core support 1, which
constitutes the front end module, at the front side positions
relative to the normal positions thereof, and then the radiator
core support 1 and the vehicle body are assembled with each
other, and then the head lamps 2 are moved backward to be
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fixed to the vehicle body. The projecting portions are pro-
vided on the head lamps 2, and the receiving parts 15 are
provided on the radiator core support 1 and have the guide
grooves 16. The projecting portions 30 of the head lamps 2 are
moved backward by being slid along the guide grooves 16 of
the receiving parts 15, and then the projecting portions 30 are
disengaged backward from the guide grooves 16 of the
receiving parts 15 so that the head lamps 2 are fixed to the
vehicle body in the state where the certain clearances H1 are
formed under the projecting portions 30. Therefore, the head
lamps 2 can be easily fixed to the vehicle body with a high
degree of accuracy, regardless of assembly accuracy of the
radiator core support 1 and the vehicle body, and without a
need of an attachment and detachment operation of a jig. In
addition, it can prevent reduction in an impact absorption
performance when an impact is inputted from above of the
head

[0093] In addition, the projecting portions 30 are engaged
with the guide grooves 16 of the receiving parts 15 in advance
of'the temporary assembly of the head lamp 2 and the radiator
core support 1 at the vehicle-front side positions relative to
their normal positions. Therefore, there is no need to engage
the projecting portions 30 with the guide grooves 16 of the
receiving parts 15 when the radiator core support 1 is fixed on
the vehicle body. This enables the projecting portions 30 to
easily slide along the guide grooves 16.

[0094] Further, the head lamps 2 are supported from below
in the state where the projecting portions 30 are provided to
project downward from the head lamps 2 and also engaged
with the guide grooves 16 of the receiving parts 30 in advance,
before the head lamps 2 are temporally assembled with the
radiator core support 1 at the vehicle-front side positions
relative to their normal positions. Therefore, the head lamps 2
can be temporally assembled with the radiator core support 1
in a stable state.

[0095] Further, the projecting portions 30 have the pins 31
that maintain the proper attitudes of the head lamps 2 right
before the projecting portions 30 are disengaged backward
out of the guide grooves 16 of the receiving parts 15. There-
fore, a worker can perform the operation to fix the head lamps
2 on the vehicle body in stable attitudes of the head lamps 2.
[0096] While the embodiment has been explained, the
present invention is not limited to the above-described
embodiment, and design changes and modifications are
included in the present invention as long as they do not depart
from the subject-matter of the present invention.

[0097] For example, material to form the members and
parts of the first embodiment may be appropriately chosen.
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For example, the material of the receiving parts 15 is not
limited to plastic material, and an entire thereof may be
formed of metal material, they may be formed partially of
metal material by using resin molding, they may have projec-
tions and dents to be engaged with each other, or they may be
formed with the head lamp stays 13 by using plastic material
as one unit.

[0098] Further, configurations, positions for formation and
the number of formation of the projecting portions 30 and the
receiving parts 15 (with the guide grooves 16) may be set
appropriately. For example, they may be arranged at a side of
the head lamp 2.

1. A head lamp attachment structure in which a head lamp
of a motor vehicle is temporally assembled with a radiator
core support constituting a front end module at a front side
position relative to a normal position thereof, and then the
radiator core support and a vehicle body are assembled with
each other, and then the head lamp is moved backward to be
fixed to the vehicle body, the structure comprising:

a projecting portion that projects from the head lamp; and

areceiving part that is provided on the radiator core support

and has a guide groove, wherein

the projecting portion of the head lamp is moved backward

by being slid along the guide groove after the radiator
core support and the vehicle body are assembled with
each other, and then the projecting portion is disengaged
backward from the guide groove of the receiving part so
that the head lamp is fixed to the vehicle body in a state
where a certain clearance is formed under the projecting
portion.

2. The head lamp attachment structure according to claim
1, wherein the projecting portion is engaged with the guide
groove of the receiving part in advance when the head lamp is
temporally fixed o the radiator core support at the front side
position relative to the normal position.

3. The head lamp attachment structure according to claim
2, wherein the projecting portion is projected downward from
the head lamp, and the head lamp is supported from below in
a state where the projecting portion is engaged with the guide
groove of the receiving part in advance of temporary fixation
of'the head lamp and the radiator core support at the front side
position relative to the normal position.

4. The head lamp attachment structure according to claim
3, further comprising:

an engaging means for maintaining an attitude of the head

lamp right before the projecting portion is disengaged
backward from the guide groove of the receiving part.
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