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(57) Abrégée/Abstract:

A main bent portion 25 Is formed at a center portion of a cowl top outer panel 14 with respect to a vehicle longitudinal direction so
as to extend linearly along a vehicle widthwise direction. The main bent portion 25 is formed by a lower flange portion 18, an upright
portion 19 and a lower flat portion 20. The lower flange portion 18 and the upright portion 19 are perpendicular to each other, and
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(57) Abrege(suite)/Abstract(continued):
the upright portion 19 and the lower flat portion 20 are perpendicular to each other. A lower flange portion 13, a lower flat portion

20 and an upper slanted portion 23 are provided to the cowl top outer panel 14 so as to support a front end portion and a rear end
portion of a first bracket 27 and a second bracket 28 of a wiper unit 30. The lower flange portion 18, the lower flat portion 20 and
the upper slanted portion 23 are arranged In this order along the vehicle longitudinal direction of the main bent portion 25.
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ABSTRACT

A main bent portion 25 1s formed at a center portion of

a cowl top outer panel 14 with respect to a vehicle
longitudinal direction so as to extend linearly along a
vehicle widthwise direction. The main bent portion 25 1s

formed by a lower flange portion 18, an upright portion 19

and a lower flat portion 20. The lower flange portion 18 and
the upright portion 19 are perpendicular to each other, and
the upright portion 19 and the lower flat portion 20 are
perpendicular to each other. A lower flange portion 18, a
lower flat portion 20 and an upper slanted portion 23 are
provided to the cowl top outer panel 14 so as to support a

front end portion and a rear end portion of a first bracket

27 and a second bracket 28 of a wiper unit 30. The lower

flange portion 18, the lower flat portion 20 and the upper
slanted portion 23 are arranged in this order along the

vehicle longitudinal direction of the main bent portion 25.

14
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DESCRIPTION

FOR

L*J

COWL TOP PANEL AND FRONT VEHICLE BODY STRUCTUR

AUTOMOBILE

TECHNICAL FIELD

The present invention relates to a cowl top panel on

which a wiper unit 1s mounted and a front vehicle body

structure for an automobile provided with the cowl top panel.

BACKGROUND ART

A cowl top panel 1s provided in an upper area closer to
an englne compartment at the border between the engine
compartment and the passenger compartment 1n a front vehicle

body for an automobile. The cowl top panel 1s provided at the

lower end of the front shield. Generally, a wiper unit 1s

mounted on the cowl top panel.

For example, as shown 1n Fig. 5, the front vehicle body

structure disclosed 1n Patent Document 1 has a first cowl 51
that 1s provided between left and right front pillars 50 and

a second cowl 53 that 1s provided between left and right

apron upper members 52 at the front side of the first cowl 51.
The second cowl 53 has a U-shaped cross section, opens
upwardly, and extends linearly. Left and right end portions

*
—

of the second cowl 53 are connected to an upper surface of

the left and right apron upper members 52 and top surfaces of
left and right suspension towers 54 with bolts. The second
cowl 53 1ncreases rigidity of the front vehicle body portion

and suppresses vibration and noise caused in the front
vehicle body portion due to the vibration of tires when the

vehicle moves. Patent Document 1 has no disclosure whatsoever

regarding a wlper unilt.
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A front vehicle body structure disclosed 1in Patent
Document 2 has a cowl top rear 60 and a cowl top front 61 as
shown 1n Fig. 6. The cowl top rear 60 1s provided between

left and right front pillars. The cowl top front 61 1s

provided between left and right apron upper members at the

front side of the cowl top rear 60. A wiper support portion

p—

02 1s formed at either end portion of the cowl top rear 60.

Bottom portions of the wiper support portion 62 are connected

to top portions of the left and right suspension towers 63. A
wlper unit of an overlap type (not shown) 1s mounted to the

wlper support portions 62. That 1s, the wiper unit has a pair

of pivot shafts that are arranged with a great distance

therebetween and a palr of wiper blades that are rotated in

opposite directions.

Generally, when a wiper unit 1s operated, great bending

moment 1s repeatedly applied to the cowl top panel from the

wlper unit. The bending moment is based on reaction force

received by the wiper blade from a wiped surface and load

that 1s applied to the wiper unit by inertia caused when a

rotation dilrection of a wiper motor is switched and the wiper

P-

motor 1s stopped. Therefore, 1if the cowl top panel does not

have enough bending rigidity with respect to the vehicle

P

wldthwise direction, the operazion of the wiper unit 1is

unstable. Accordingly, the wiping operation of the wiper may

not be executed appropriately or abnormal noise may be caused.

In the structure disclosed in Patent Document 2, since each

of the Two end portions of the cowl top rear 60 is fixed to

cach of the top portions of the suspension towers 63, the

cowl top rear 60 1s hardly deformed.

However, wlper units that are generally used are not

overlap type that 1s used for the structure disclosed in

Patent Document 2, but the tandem type. In the wiper unit of
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the tandem type, the pivot shafts of a pair of wiper blades
are provided at a center portion with respect to the vehicle
widthwise direction so as to be close tco each other and the
wiper blades are rotated in the same direction. It 1is
difficult to arrange the wiper unit of the tandem type at two

F

end portions of the cowl top rear 60 disclosed 1in Patent

Document 2. Further, unlike the second cowl 53 disclosed 1n

Patent Document 1, the cowl top 60 disclosed in Patent

Document 2 is not formed to extend linearly along the vehicle

p—
e

widthwise direction. This hardly increases the rigidity of

the front vehicle body portion.

Patent Document 1: Japanese Laid-Open Patent

Publication No. 11-115811

Patent Document 2: Japanese Laid-Open Patent

Publication No. 2004-330939

INVENTION

L]

DISCLOSURE OF TH!

Ll

—

An objective of the present invention 1s to provide a

cowl top panel that increases the rigidity of a front vehicle

body portion thereby improving the steering stabllity and the

riding comfort and increasing the supporting rigidilty for a

wiper unit, and to provide a front vehicle body structure

provided with the cowl top panel. Another objective of the
present invention is to provide a cowl top panel that
enlarges the space of an engine compartment and a front

vehicle body structure provided with the cowl top panel.

To solve the above problems, one aspect of the present
invention provides a cowl top panel that has an upper surface
on which a wiper unit 1s mounted with a bracket, and 1s

mounted in an automobile. A mailin bent portion for

reinforcement is formed at a center portion of the cowl top

panel with respect to a vehicle longitudinal direction so as

to extend linearly along a vehicle widthwise direction. A
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support portion for supporting a front end portion and a rear
end portion of the bracket of the wiper unit 1s provided at a
front portion and a rear portion of the main bent portion
with respect to the vehicle longitudinal direction,

respectively.

1t is preferable that a fixing portion be provided on

cach end of the cowl top panel so as to fix the cowl top

panel to upper ends of suspension towers of the automobile.

Another aspect of the present invention provides a

front vehicle body structure, in which the cowl top panel 1s

fixed to top portions of left and right suspension towers Dy

the fixing portions provided at both ends of the cowl top
panel, and a bracket of the wiper unit 1s supported to the

support portion.

It is preferable that an auxiliary bent portion be
formed on the cowl top panel and adjacent to the mailin bent
portion so as to extend along a vehicle widthwise direction,
and that the bracket be provided so as to extend over the

main bent portion and the auxiliary bent portion.

It is preferable that the bracket include a filrst
bracket that 1s provided so as to extend over the auxiliary
bent portion and a second bracket that 1s provided between
the first bracket and the cowl top panel so as to extend over

the main bent portion.

It is preferable that the auxiliary bent portion Dbe

formed like steps along the vehicle longitudinal direction.

According to the above-described structure, the bending

rigidity is imparted to the cowl top panel by the linear mailn

bent portion for reinforcement. The end portions of the cowl
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top panel are connected to the top portilions of the left and
right suspension towers. Thilis increases the rigidity of the
vehicle body front portion without increasing the number of

parts. This simplifies the structure of the cowl top panel

and the vehicle front body mecnhnanism, and reduces the
occupied space in the engine compartment. Additionally, the

wiper unit is supported to the cowl top panel wilth the

bracket that is fixed thereto so as to extend over both of

the main bent portion and the auxiliary bent portion. This

suppresses deformation of the cowl top panel even 1f bending

moment is applied to the cowl top panel from the wiper unit.

According to the present invention, the rigidity of the

vehicle front body portion is increased, and the steering

stability and riding comfort are improved. The supporting
rigidity for the wiper unit is improved, and the space 1in the

engine compartment 1s enlarged.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a perspective view showing a front vehilcle

body structure according to one embodiment of the present
lnvention;

Fig. 2 is a perspective view showing a part of a front
vehicle body portion;

Fig. 3 is a perspective view showing a cowl top outer

P
o

panel of a vehicle body;

Fig. 4(a) is a plan view showing the cowl top outer
panel;

Fig. 4(b) 1s a cross-sectional view taken along a line
4b-4b 1n Fig. 4(a);

Fig. 5 1is a perspective view showing a prior art front
vehicle body structure; and

Fig. 6 1s a perspective view showling another prior art

front vehilicle body structure.
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BEST MODE FOR CARRYING OUT THE INVENTION

Next, a cowl top panel and a front vehicle body
structure provided with the cowl top panel according to one

embodiment of the present invention will be explained with

reference to Figs. 1 to 4.

As shown in Fi1g. 2, a cowl top panel 10 1s provided

petween an engine compartment E and a passenger compartment R

of the front vehicle body portion of an automobile. The cowl

top panel 10 1s positioned at the lower end of the front
shield. The cowl top panel 10 1s provided with a cowl top

inner panel 12 and a cowl top outer panel 14. The cowl top

1nner panel 12 1s provided between left and right front

pillars 11. The cowl top outer panel 14 1s provided at the

front slde of the cowl top inner panel 12. A left end portion

and a right end portion of the cowl top outer panel 14 are

connected to top portions of left and right front suspension

towers 15 with a plurality of bolts 16. Fig. 2 shows a right
side of the vehicle body.

As shown 1n Figs. 3, 4(a) and 4(b), the cowl top outer
panel 14 1s bent in a plurality of steps along the vehicle
longitudinal direction so as to have bending rigidity with
respect to the vehicle longitudinal direction, the vehicle
widthwise direction, and the vertical direction. That 1is, the
cowl top outer panel 14 has a lower flange portion 18, an

upright portion 19, a lower flat portion 20, a lower slanted

portion 21, an upper flat portion 22, an upper slanted

portion 23, and an upper flange portion 24, which are formed

py bending and arranged in the order along the longitudinal

g

direction of the vehicle. The lower flange portion 18 and the

lower flat portion 20 are arranged on two horizontal planes

that are substantially parallel to each other, and the



CA 02695934 2010-02-08

upright portion 19 is arranged on a substantially vertical
plane. The lower flange portion 18 and the upright portion 19
make a right angle. The lower flat portion 20 1s bent at a

right angle with respect to the upright portion 19. The lower

flange portion 18, the upright portion 19 and the lower flat
portion 20 form a main bent portion 25 for reinforcement that

extends linearly along the vehicle widthwilse direction.

The lower flat portion 20 and the lower slanted portion

21 form a first auxiliary bent portion 29a for reinforcement.

The lower slanted portion 21 and the upper flat portion 22

form a second auxiliary bent portion 29b for reinforcement.

The upper flat portion 22 and the upper slanted portion 23

form a third auxiliary bent portion 29c for reinforcement.

The upper slanted portion 23 and the upper flange portion 24

form a fourth auxiliary bent portion 29d for reinforcement.

The upright portion 19 is formed 1n a linear shape with a

plan view with respect to the cowl top outer panel 14, as

f—

shown in Fig. 4(a). A plurality of openings 26 are formed at

ﬁ

two end portions of the cowl top outer panel 14 as a fixing

portion where the bolts 16 are 1nserted.

As shown 1n Figs. 3, 4(a), 4(b), a first bracket 27 and
a second bracket 28 are fixed at a center portion on an upper
surface of the cowl top outer panel 14 with respect to the
vehicle widthwilse direction so as to receive the wiper unit
30. The first bracket 27 i1s arranged to extend over the
second auxiliary bent portion 29b that 1s comprised of the
lower slanted portion 21 and the upper flat portion 22. The
first bracket 27 extends along the vehicle longitudinal
direction and has a rear end portion 2/7a and a front end

portion 27/b. The rear end portion 27a and the front end
portion Z27b of the first bracket 27 are spot-welded to the
lower flat portion 20 and the upper slanted portion 23,

respectively. The second bracket 28 1s arranged to extend
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over the upright portion 19, the lower flat portion 20 and
the lower slanted portion 21. The second bracket 28 extends
along the vehicle longitudinal direction and has a rear end
portion 28a and a front end portion 28b. The rear end portion

Z8a and the front end portion 28b of the second bracket 28

are spot-welded to the lower flange portion 18 and the first
bracket 27, respectively. That 1is, the second bracket 28 is

arranged to extend over the main bent portion 25 and the

first and second auxiliary bent portions 29%a, 29b that are

closer to the main bent portion 25.

The wiper unit 30 is fixed to the cowl top outer panel
14 with the second bracket 28. That is, the wiper unit 30 is
supported by the front and rear end portions 28b, 28a of the
second bracket 28 that 1s provided so as to extend over the
maln bent portion 25 and the first and second auxiliary bent

portions 29a, 29b that are next to the main bent portion 25.

In the present embodiment, the lower flange portion 18,
the lower flat portion 20, and the upper slanted portion 23
form a support portion. The wiper unit 30 is a tandem type
and comprised of a DC motor 31, a reduction gear portion 32,
a power transmission portion 33, and a pair of pivot shaft
portions 34, as shown in Figs. 1 and 4(b). A wiper blade 35
shown i1n Fig. 4(b) is provided to each of the pilvot shaft

portions 34.

While the vehicle is running, forces are applied to the

left and right front suspension towers 15 in various

F

directions according to the operation of the front

suspensions (not shown). The top portions of the left and
right front suspension towers 15 are connected to each other
by the cowl top outer panel 14 having the main bent portion
2> that extends linearly along the vehicle widthwise

direction. This suppresses deformation of the vehicle front
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body portion while the vehicle 1s running. This improves the

steering stability and riding comfort, and also suppresses

generation of nolse caused by the deformation of the vehicle

front body portion.

While the wiper unit 30 s operated, bending moments 1in
the vehicle widthwilise direction and the vehicle longitudinal
direction are repeatedly applied to the cowl top outer panel

14 from the wiper unit 30 through the first bracket 27 and

the second bracket 28. However, bending rigidity with respect

to the vertical direction is imparted to the cowl top outer

panel 14 by the main bent portion 25 and the first to fourth
auxlliary bent portions 29%a to 29d, especially from the main

pent portion 25.

In addition, the wiper unit 30 1s supported to the cowl

top outer panel 14 with the first bracket 27 and the second

pracket 28, which are fixed to extend over the main bent

portion 25 and the first and second auxiliary bent portions

b

29a, 29b. Therefore, the first bracket 27 and the second

—
.

bracket 28 have reinforcement effects with respect to the

cowl top outer panel 14. Accordingly, even if the cowl top

outer panel 14 receives bending moments from the wiper unit

30, the cowl top outer panel 14 is hardly bent in the

vertical direction and the wiper unit 30 is stably supported.
Therefore, the operation of the wiper unit 30 does not become

unstable, the wiping operation by the wiper blade 35 is

prevented from being inappropriate, and no abnormal noise 1is

generated.

The vehicle front body mechanism of the present

embodiment has following advantages.

(1) The bending rigidity of the cowl top outer panel 14

with respect to the vertical direction is improved by the
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main bent portion 25, which extends linearly along the

vehicle widthwise direction at the center portion with

respect to the vehilicle longitudinal direction. Each of the

two end portions of the cowl top outer panel 14 1s connected

.

to each top portion of the left and right front suspension

towers 15. Accordingly, the left and right front suspension

Cowers 15 are connected to each other by the cowl top outer

panel 14. This 1increases the rigidity of the vehicle body.

Thilis suppresses the deformation of the vehicle front body
portion while the vehicle is running and improves the
steering stability and riding comfort. This also suppresses

generation of nolse caused at the front vehicle body portion.

(2) The cowl top outer panel 14 is formed so as to

connect the left and right apron upper members 13 linearly.
Therefore, the cowl top outer panel 14 is appropriate to

recelve a general wiper unit 30 of a tandem type.

(3) The wilper unit 30 is supported to the cowl top

outer panel 14 with the first bracket 27 and the second
pbracket 28, which are fixed to extend over the main bent

portion 25, and the first and second auxiliary bent portions

29a, 29b. This effectively increases the rigidity of the cowl
CLop outer panel 14 with respect to the bending moment that is
applied from the wiper unit 30. This increases the rigidity
of the vehicle body similarly o the advantage (2). Further,

—

the 1mprovement of the supporting rigidity of the cowl top

outer panel 14 for the wiper unit 30 stabilizes the wiping

—

cperation of the wiper blade 35 and prevents the occurrence

of the abnormal noise due to the wiping operation.

(4) Since the main bent portion 25 1is 1ntegrally formed
at the center portion of the cowl top outer panel 14 with
respect to the vehicle longitudinal direction, the number of

parts 1s not 1increased. Thus, the space in the engine

10
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™

compartment E 1s not reduced due to the parts provided to the

ccwl top outer panel 14. This prevents the limitation of

R

arrangement of auxiliary parts 1n the englne compartment

and reduces the weight of the vehicle.

The present 1nvention may be modified as described

below.

The number of the flat portions and the slanted

portions comprising the upright portion 19 and the first to

fourth auxiliary bent portions 29a to 29d may be changed.

P

That 1s, the number of the auxiliary bent portions may be

changed.

The first bracket 27 may be omitted and the front end

—

portion 28b of the second bracket 28 may be fixed directly to

the cowl top outer panel 14.

The main bent portion 25 may be bent at any angle other

than 90 degrees. For example, the upright portion 19 may make

an acute angle with the lower flange portion 18 or the lower

flat portion 20.

The number of the main bent portions 25 may be changed.

That 1s, the upright portion 19 may be provided at several

portions.

11
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CLAIMS

1. A cowl top panel having an upper surface on which a
wiper unit is mounted with a bracket and being mounted 1n an

automobile, wherein a main bent portion for reinforcement 1s

formed at a center portion of the cowl top panel with respect
to a vehicle longitudinal direction so as to extend linearly
along a vehicle widthwise direction, and a support portion

for supporting a front end portion and a rear end portion of
the bracket of the wiper unit is provided at a front portion

and a rear portion of the main bent portion with respect to

the vehicle longitudinal direction.

2 The cowl top panel according to claim 1, wherein a

fixing portion 1is provided on each end of the cowl top panel
so as to fix the cowl top panel to upper ends of suspension

towers of the automobile.

3. A front vehicle body structure, wherein the cowl top

F

panel according to claim 2 is fixed to top portions of left

and right suspension towers by the fixing portions provided
at both ends of the cowl top panel, and the bracket of the

wiper unit is supported to the support portion.

4 . The front vehicle body structure according to claim 3,

wherein an auxiliary bent portion 1s formed on the cowl top
panel and adjacent to the main bent portion so as to extend
along a vehicle widthwise direction, and the bracket 1s

provided so as to extend over the main bent portion and the

auxlillary bent portion.

5. The front vehicle body structure according to claim 4,

wherein the bracket includes a first bracket that 1s provided

SO as to extend over the auxiliary bent portion and a second

bracket that 1s provided between the first bracket and the

12
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cowl top panel so as to extend over the main bent portion.
6. The front vehicle body structure according to claim 4,

wherein the auxiliary bent portion 1s formed like steps along

the vehicle longitudinal direction.

13
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Fig.2
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Fig.5
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