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(54) VEHICLE BODY STRUCTURE

(57) Disclosed is a vehicle body structure of an au-
tomobile in which a front edge portion (15a) of a front
windshield glass (15) is supported by an air box (4) in-
cluding a vertical wall surface portion (8) facing an inner
side of a vehicle compartment. In the vehicle structure,
the front edge portion (15a) of the glass (15) is connected
to the air box (4) in such a way that when glass membrane
vibrations of the glass (15) in surface inward-outward di-
rections (hw) are in a phase shifting in an inward direction
(hw1) to the vehicle compartment, the vertical wall sur-
face portion (8) of the air box (4) shifts in an outward
direction (dw1) from the vehicle compartment, and when
the glass membrane vibrations of the glass (15) in the
surface inward-outward directions (hw) are in a phase
shifting in an outward direction (hw2) from the vehicle
compartment, the vertical wall surface portion (8) of the
air box (4) shifts in an inward direction (dw2) to the vehicle
compartment.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a vehicle body
structure of an automobile capable of providing an ex-
cellent noise vibration performance.

BACKGROUND ART

[0002] Japanese Patent Application Publication No.
2009-83745 discloses a vehicle body structure of an au-
tomobile in which a front edge portion of a front windshield
glass is connected to an upper surface of a cowl panel
member. In this vehicle body structure, a front edge por-
tion of the cowl panel member is provided to extend to-
ward the front of the vehicle to a position above an air
box, on an engine room rear wall side, the air box having
a vertical wall surface portion which faces an inner side
of a vehicle compartment and extends in a vehicle width
direction. In addition, the front edge portion of the front
windshield glass is placed on an upper surface side of
the front edge portion of the cowl panel member, and a
lower surface side of the front edge portion of the front
windshield glass is connected to the front edge portion
of the cowl panel member. Thus, the front windshield
glass is supported from below.

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0003] However, in the above vehicle body structure,
a portion of the air box which supports the front windshield
glass has a cantilever structure. For this reason, when
glass membrane vibrations occur, the amplitude of the
vibrations increases easily. This changes the capacity of
the vehicle compartment largely and increases muffled
sound, making passengers in the vehicle compartment
feel uncomfortable. In order to avoid this, it has been
necessary to increase the supporting rigidity by, for ex-
ample, increasing a plate thickness of a portion for sup-
porting the front windshield glass.
[0004]  An object of the present invention is to provide
a vehicle body structure of an automobile capable of sup-
pressing changes in capacity of a vehicle compartment
and improving a noise vibration performance.

SOLUTION TO PROBLEM

[0005] One aspect of the present invention is a vehicle
body structure of an automobile in which a front edge
portion of a front windshield glass is supported by an air
box including a vertical wall surface portion facing an
inner side of a vehicle compartment. In the vehicle struc-
ture, the front edge portion of the glass is connected to
the air box in such a way that when glass membrane
vibrations of the glass in surface inward-outward direc-

tions are in a phase shifting in an inward direction to the
vehicle compartment, the vertical wall surface portion of
the air box shifts in an outward direction from the vehicle
compartment, and when the glass membrane vibrations
of the glass in the surface inward-outward directions are
in a phase shifting in an outward direction from the vehicle
compartment, the vertical wall surface portion of the air
box shifts in an inward direction to the vehicle compart-
ment.

BRIEF DESCRIPTION OF DRAWINGS

[0006]

[Fig. 1] Fig. 1 shows a vehicle body structure of an
automobile according to an embodiment of the
present invention, and is a cross-sectional view of
an air box and a cowl top member which is taken
along a plane perpendicular to a vehicle width direc-
tion.
[Fig. 2] Fig. 2 is an exploded perspective view for
explaining an overall configuration of the vehicle
body structure in Fig. 1, and shows a region near the
air box with the cowl top member removed.
[Fig. 3] Fig. 3 is a cross-sectional view taken along
the line III-III of Fig. 2.
[Fig. 4] Fig. 4 is a cross-sectional view taken along
the line IV-IV of Fig. 2.
[Fig. 5] Fig. 5 is a cross-sectional view taken along
the line V-V of Fig. 2.
[Fig. 6] Fig. 6 is a cross-sectional view schematically
showing a state where in the vehicle body structure
of Fig. 1, a vertical wall surface portion of the air box
vibrates in an opposite phase to glass membrane
vibrations of a front windshield glass in surface in-
ward-outward directions.

DESCRIPTION OF EMBODIMENTS

[0007] A vehicle body structure of an automobile 1 ac-
cording to an embodiment of the present invention will
be described below with reference to Figs 1 to 6.
[0008] As shown in Fig. 2, in a front portion of the au-
tomobile 1, an air box 4 is provided between an engine
room 2 in which an engine, a motor or the like is provided
as a driving source of the automobile 1 and a passenger
compartment 3 which serves as a vehicle compartment
for accommodating passengers. The air box 4 extends
in a vehicle width direction, and has a substantially rec-
tangular closed section in a vertical cross section (a cross
section perpendicular to the vehicle width direction).
[0009] A lateral surface of the air box 4 on a side close
to the inner side of the passenger compartment 3 in-
cludes a dash upper panel member 6. The dash upper
panel member 6 includes, in the vertical cross section: a
substantially horizontal connection portion 7a to be con-
nected to a dash lower panel member 5; a rising portion
7b formed to be bent at a rear end of the connection
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portion 7a; and a vertical wall surface portion 8 provided
to extend substantially vertically from a rear end of the
rising portion 7b toward the top of the vehicle and to face
an inner space of the passenger compartment 3. The
dash upper panel member 6 and the dash lower panel
member 5 are connected together at the connection por-
tion 7a in such a way that the vertical wall surface portion
8 and the dash lower panel member 5 are substantially
flush with each other. As shown in Fig. 1, the rising portion
7b may be formed to be bent to obliquely extend upward
and rearward in the vehicle from the rear end of the con-
nection portion 7a.
[0010] An air-conditioning opening 8a is formed in a
substantially center portion of the vertical wall surface
portion 8 in the vehicle width direction.
[0011] In addition, in the dash upper panel member 6,
an upper inclined bearing surface portion 9 obliquely ex-
tending upward and rearward in the vehicle is integrally
formed from an upper end of the vertical wall surface
portion 8 to an upper edge portion 9a of the dash upper
panel member 6, through a corner portion 9b formed to
be bent to have a substantially obtuse-angled L shape
in the vertical cross section.
[0012] As shown in Fig. 1, a cowl top cover bracket
member 12 is fixedly provided on an upper surface of the
upper inclined bearing surface portion 9.
[0013] A seal member 11 serving as a supporting por-
tion is attached to an upper surface 12a of the cowl top
cover bracket member 12. The seal member 11 has its
longitudinal direction along the vehicle width direction
and extends substantially over the entire length of the air
box 4 in the vehicle width direction.
[0014] Additionally, a lateral surface of the air box 4 on
the engine room 2 side is formed of an extension panel
member 13 extending toward the front of the vehicle from
the connection portion 7a of the dash upper panel mem-
ber 6.
[0015] A front end edge 14a of a cowl top cover mem-
ber 14 is locked to a front-edge-portion upper surface
13a of the extension panel member 13. The cowl top
cover member 14 is mounted to substantially cover an
upper-side opening of the air box 4, and forms an upper-
side lateral surface of the air box 4.
[0016] On an upper surface of the front end edge 14a
of the cowl top cover member 14, an elastic contact piece
member 16 which a back surface of an engine hood (not
illustrated) near an rear edge portion thereof is to be
brought into contact with is provided to extend with the
longitudinal direction thereof along the vehicle width di-
rection.
[0017]  In addition, in the cowl top cover member 14,
an outside-air introduction surface portion 14b including
multiple ventilation holes 14c... is formed curvedly in a
concave shape (in a convex shape protruding down-
ward).
[0018] Moreover, at a rear end edge of the cowl top
cover member 14, a glass fitting portion 14d is integrally
formed in a concave shape to be fitted with a front edge

portion 15a of a front windshield glass (hereinafter, also
simply referred to as a glass) 15.
[0019] A substantially rectangular closed section of the
air box 4 is formed of: the connection portion 7a, the rising
portion 7b, and the vertical wall surface portion 8 of the
dash upper panel member 6; the extension panel mem-
ber 13; and the cowl top cover member 14.
[0020] In the embodiment, a position where the front
edge portion 15a of the glass 15 is fitted to and supported
by the glass fitting portion 14d is located immediately
above the vertical wall surface portion 8 facing the inner
side of the passenger compartment 3, and is located on
a vehicle rear side of a position where the shape of cross
section of the air box 4 is formed. In other words, a con-
nection portion between the front edge portion 15a of the
glass 15 and the cowl top cover member 14 is located
above the vertical wall surface portion 8, on the vehicle
rear side of the members forming the substantially rec-
tangular closed section of the air box 4.
[0021] In addition, the front edge portion 15a of the
glass 15 in the embodiment is supported at the position
on the vehicle rear side of the vertical wall surface portion
8. To be more specific, the back surface side of the glass
15 near the front edge portion 15a is supported, by means
of the seal member 11 attached to the upper surface 12a
of the cowl top cover bracket member 12, from below at
the position on the vehicle rear side of the vertical wall
surface portion 8.
[0022] Moreover, the front edge portion 15a of the
glass 15 is connected to the upper inclined bearing sur-
face portion 9, through the seal member 11 and the cowl
top cover bracket member 12, at the position on the ve-
hicle rear side of in the air box 4.
[0023] For this reason, as shown by a hollow arrow in
Fig. 6, when glass membrane vibrations of the glass 15
in surface inward-outward directions hw are in the phase
shifting in an inward direction hw1 to the passenger com-
partment 3, the vertical wall surface portion 8 of the air
box 4 shifts in an outward direction dw1 from the pas-
senger compartment 3, as shown by a hollow arrow in
Fig. 6.
[0024] Additionally, as shown by an arrow in Fig. 6,
when glass membrane vibrations of the glass 15 in the
surface inward-outward directions hw are in the phase
shifting in an outward direction hw2 from the passenger
compartment 3, the vertical wall surface portion 8 of the
air box 4 shifts in an inward direction dw2 to the passen-
ger compartment 3, as shown by an arrow in Fig. 6. In
other words, the vertical wall surface portion 8 is config-
ured to vibrate in the opposite phase to the glass 15, in
a case of glass membrane vibrations in any direction.
[0025] Furthermore, in the vehicle body structure of an
automobile according to the embodiment, the dash lower
panel member 5 is configured to shift in the opposite
phase to the glass 15 in the outward and inward directions
dw1, dw2 from and to the passenger compartment 3,
along with the shifting of the vertical wall surface portion
8 in the opposite phase to the glass 15.

3 4 



EP 2 570 333 A1

4

5

10

15

20

25

30

35

40

45

50

55

[0026] Next, operations and effects of the vehicle body
structure of an automobile according to the embodiment
will be described.
[0027] In the embodiment, as shown in Fig. 1, the back
surface side of the glass 15 near the front edge portion
15a is supported, by means of the seal member 11 at-
tached to the upper surface 12a of the cowl top cover
bracket member 12, from below at the position on the
vehicle rear side of the vertical wall surface portion 8 of
the dash upper panel member 6.
[0028] As described above, the front edge portion 15a
of the glass 15 is connected to the upper inclined bearing
surface portion 9 at the position on the vehicle rear side
of the air box 4. Thereby, when glass membrane vibra-
tions of the glass 15 in the surface inward-outward direc-
tions hw are in such a phase that the glass 15 shifts in
the inward direction hw1 to the passenger compartment
3 as shown by the hollow arrow in Fig. 6, deformation is
generated in which a bending angle α1 of the corner por-
tion 9b is caused to be a bending angle α2 larger than
the bending angle α1, as shown by a chain double-
dashed line in Fig. 6. Thus, a lower portion of the vertical
wall surface portion 8 of the air box 4 and an upper portion
of the dash lower panel member 5 shift in the outward
direction dw1 from the passenger compartment 3, as
shown by the hollow arrow in Fig. 6.
[0029] In addition, when glass membrane vibrations of
the glass 15 in the surface inward-outward directions hw
are in such a phase that the glass 15 is shifting in the
outward direction hw2 from the passenger compartment
3 as shown by the arrow in Fig. 6, the bending angle α2
of the corner portion 9b changes to the bending angle
α1, as shown by a solid line in Fig. 6. For this reason, a
lower portion of the vertical wall surface portion 8 of the
air box 4 and an upper portion of the dash lower panel
member 5 shift in the inward direction dw2 to the pas-
senger compartment 3, as shown by the arrow in Fig. 6.
[0030] In the vehicle body structure of an automobile
according to the embodiment, the dash lower panel mem-
ber 5 shifts in the opposite phase to the glass 15 in out-
ward and inward directions dw1, dw2 from and to the
passenger compartment 3, along with the shifting of the
vertical wall surface portion 8 in the opposite phase to
the glass 15.
[0031] For this reason, in the vehicle body structure of
an automobile according to the embodiment, when glass
membrane vibrations of the glass 15 in the surface in-
ward-outward directions hw occur, an amount of reduc-
tion (or an amount of increase) in capacity (volume of an
inner space of the passenger compartment 3) of the pas-
senger compartment 3 shown by a region S1 in Fig. 6
and an amount of increase (or an amount of reduction)
in capacity of the passenger compartment 3 shown by a
region S2 in Fig. 6 are balanced. Accordingly, it is pos-
sible to reduce capacity changes in the entire passenger
compartment 3, which are caused by glass membrane
vibrations.
[0032] Hence, unlike the conventional technique, it is

no longer necessary to increase the supporting rigidity
by, for example, increasing a plate thickness of a portion
for supporting the glass 15 for the purpose of suppressing
the vibrations of the glass 15. Hence, it is possible to
improve a noise vibration performance by reducing muf-
fled sound while suppressing increase in weight.
[0033] Moreover, in the vehicle body structure of an
automobile according to the embodiment, the dash lower
panel member 5 shifts in the opposite phase to the glass
15 in the inward-outward directions dw to and from the
passenger compartment 3, together with the vertical wall
surface portion 8.
[0034] For this reason, even when the shifting amount
in the inward-outward directions dw to and from the pas-
senger compartment 3 in the vertical wall surface portion
8 of the air box 4 is small, increase (or reduction) in ca-
pacity of the passenger compartment 3 which compen-
sates reduction (or increase) in capacity of the passenger
compartment 3 caused by shifting of the glass 15 can be
secured easily (in Fig. 6, to obtain S2 which has substan-
tially the same area as S1, and which changes in the
opposite phase to S1). Thus, capacity changes in the
entire passenger compartment 3 at the time of glass
membrane vibrations can be suppressed reliably.
[0035] Additionally, in the vehicle body structure of an
automobile according to the embodiment, the glass 15
is supported from below by means of the seal member
11 which is located on the upper surface of the upper
inclined bearing surface portion 9, on the vehicle rear
side of the vertical wall surface portion 8 and which is
attached to the upper surface 12a of the cowl top cover
bracket member 12.
[0036] Accordingly, it is possible to form the glass fitting
portion 14d at the rear edge portion of the cowl top cover
member 14 covering the upper surface of the air box 4,
and to set the front edge portion 15a of the glass 15, fitted
to the glass fitting portion 14d, at the position on the ve-
hicle rear side of the position of cross section of the air
box 4, as shown in Fig. 1.
[0037] Hence, the surface area of the cowl top cover
member 14 can be set large, and a large number of the
ventilation holes 14c... can be formed in the outside-air
introduction surface portion 14b.
[0038] Accordingly, a large amount of air-conditioning
air can be introduced into the air box 4 from the outside
of the vehicle, and thus a fuel consumption performance
can be further enhanced by improving the efficiency of
air-conditioning equipment.
[0039] Although the embodiment of the present inven-
tion has been described above, the embodiment is only
an example described for facilitating the understanding
of the present invention, and the present invention is not
limited to the embodiment. The technical scope of the
present invention is not limited to the specific technical
matters disclosed in the above embodiment, but includes
various modifications, changes, alternative techniques
and the like which can be easily derived from the embod-
iment.
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[0040] For example, in the above embodiment, a de-
scription has been given of an example in which the back
surface side of the glass 15 near the front edge portion
15a is supported, by means of the seal member 11 at-
tached to the upper surface 12a of the cowl top cover
bracket member 12, from below. However, the support-
ing structure of the glass 15 is not particularly limited
thereto, and may be a structure in which the seal member
11 is not provided on the cowl top cover bracket member
12 and the back surface side of the glass 15 near the
front edge portion 15a is supported, by means of the seal
member 11 attached directly to the upper inclined bearing
surface portion 9, from below. The supporting structure
of the glass 15 only needs to be a structure configured
such that the vertical wall surface portion 8 vibrates in
the opposite phase to the directions of glass membrane
vibrations, and the shape and material of the supporting
portion to be connected to the front edge portion 15a of
the glass 15 are not particularly limited.
[0041] Additionally, in the above embodiment, a de-
scription has been given of an example of such a vehicle
that the engine as the driving source is housed in the
engine room 2, and the air box 4 is arranged in the rear
of the engine room 2 and in the front of the passenger
compartment 3. However, a vehicle to which the vehicle
body structure of an automobile according to the present
invention is to be employed is not particularly limited
thereto, and may be any automobile as long as the au-
tomobile includes the vertical wall surface portion 8 facing
the passenger compartment 3 such as: an electric vehicle
having a motor, a battery, an electronic control device or
the like in the engine room 2 in the front portion of vehicle;
or a hybrid vehicle having multiple driving sources such
as an engine and a motor.
[0042] The present application claims priority based
on Japanese Patent Application No. 2010-108913 filed
on May 11, 2010, the entire content of which is incorpo-
rated herein by reference.

INDUSTRIAL APPLICABILITY

[0043] According to the present invention, the vertical
wall surface portion of the air box can vibrate in the op-
posite phase to glass membrane vibrations of the front
windshield glass in the surface inward-outward direc-
tions. Hence, changes in the capacity of the entire vehicle
compartment are suppressed, and thus muffled sound
can be reduced without increasing the supporting rigidity
by, for example, increasing a plate thickness of a member
for supporting the glass.

REFERENCE SIGNS LIST

[0044]

3 passenger compartment (vehicle compartment)
4 air box
8 vertical wall surface portion

15 front windshield glass (glass)
15a front edge portion

Claims

1. A vehicle body structure of an automobile in which
a front edge portion of a front windshield glass is
supported by an air box including a vertical wall sur-
face portion facing an inner side of a vehicle com-
partment, wherein
the front edge portion of the glass is connected to
the air box in such a way that when glass membrane
vibrations of the glass in surface inward-outward di-
rections are in a phase shifting in an inward direction
to the vehicle compartment, the vertical wall surface
portion of the air box shifts in an outward direction
from the vehicle compartment, and when the glass
membrane vibrations of the glass in the surface in-
ward-outward directions are in a phase shifting in an
outward direction from the vehicle compartment, the
vertical wall surface portion of the air box shifts in an
inward direction to the vehicle compartment.

2. The vehicle body structure of an automobile accord-
ing to claim 1, wherein the front edge portion of the
glass is supported at a position on a vehicle rear side
of the vertical wall surface portion of the air box.

3. The vehicle body structure of an automobile accord-
ing to claim 1, wherein a dash lower panel member
is connected to the vertical wall surface portion of
the air box to be substantially flush with the vertical
wall surface portion.
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