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(57) Abstract: A wire harness securing structure secures a wire harness to a panel using a wire harness clip having a plate portion
and a latch portion provided at the plate portion to be press-fitted to a hole of the panel. The latch portion includes a post extending
from the plate portion and a pair of latch pieces extending from an end of the post toward the plate portion and having an end which
engages with an edge of the hole. The plate portion and the wire harness are covered and secured by the self-adhesive sheet. A sur -
face of the self-adhesive sheet facing the panel contacts with the end of the latch piece before the latch portion is press-fitted. When
the latch portion is press-fitted and latched to the hole, the adhesive sheet between the plate portion and the panel is compressed and
contacts firmly with an outer periphery of the hole.
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Description

Title of Invention: WIRE HARNESS SECURING STRUCTURE
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Technical Field

The present invention relates to a wire harness securing structure for securing a wire
harness to a panel using a wire harness clip.
Background Art

Figs. 24A to 24C illustrate a wire harness securing structure for securing a wire
harness to a secured member using a conventional wire harness clip.

The wire harness securing structure shown in Figs. 24A to 24C is arranged to secure
a wire harness 202 to a secured member 201 such as a body, various devices and a
panel of a vehicle and is provided with a wire harness clip 203 arranged to be latched
to a latch hole 201a of the secured member 201 and a securing film 204 retaining the
wire harness clip 203.

The wire harness clip 203 is made of synthetic resin or the like and is provided with
an anchor portion 203a to be latched to the latch hole 201a of the secured member 201
and a plate portion 203b formed into a rectangular-plate shape.

A first latch piece 203c¢ and a second latch piece 203d are provided at a distal end of
the anchor portion 203a. When the anchor portion 203a is inserted into the latch hole
201a of the secured member 201, the first latch piece 203c and the second latch piece
203d are elastically deformed and compressed, and when the anchor portion 203a has
passed through the latch hole 201a, the first latch piece 203c and the second latch piece
203d are restored and latched to the latch hole 201a.

The securing film 204 is a heat-shrinkable film made of polyolefin resin or vinyl
chloride resin or the like and is provided with a through hole 204a through which the
anchor portion 203a is passed.

When securing the wire harness 202 to the secured member 201 using the above-
described wire harness clip 203 and the securing film 204, firstly, the anchor portion
203a of the wire harness clip 203 is inserted into the through hole 204a of the securing
film 204, as shown in Fig. 24A, so that the wire harness clip 203 is retained to the
securing film 204 with the plate portion 203b being abutted on the securing film 204.

Next, as shown in Fig. 24B, the wire harness 202 is placed on a middle portion of the
securing film 204, and the securing film 204 is folded forward to wrap the wire harness
202. Then, the overlapped portion of the securing film 204 is bonded, welded or
subjected to thermal compression bonding, followed by heating and shrinking the
securing film 204, thereby securing the wire harness clip 203 and the wire harness 202

to each other.
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Then, as shown in Fig. 24C, the anchor portion 203a of the wire harness clip 203 is
latched to the latch hole 201a of the secured member 201, thereby securing the wire
harness 202 to the secured member 201 (refer to Patent Literature 1).

Fig. 25 is a perspective view showing another conventional wire harness clip. Fig. 26
is a cross sectional view taken along a line D-D in Fig. 25. Fig. 27 is a cross sectional
view showing a latch portion of the wire harness clip shown in Figs. 25, 26 which is
press-fitted and latched to a hole of a panel.

A wire harness clip 300 shown in Figs. 25 to 27 is arranged to secure a wire harness
formed by bundling a plurality of electric wires to a panel 3 (refer to Fig. 27). The wire
harness clip 300 includes a clip main body 301 made of synthetic resin and a packing
302 attached to the clip main body 301.

The clip main body 301 is formed into an elongated plate shape and is provided with
a plate portion 310 to be placed along the wire harness, a latch portion 311 to be press-
fitted and latched to a hole 3a of the panel 3 and a vane portion 315 to which the
packing 302 is attached.

The latch portion 311 includes a support post 312 extending from a central portion of
the plate portion 310 and a pair of latch pieces 313 extending from a distal end of the
support post 312 toward the plate portion 310. A step-like latch shoulder portion 314 is
formed at a distal end of each latch piece 313. The latch portion 311 is press-fitted to
the hole 3a of the panel 3 from the side of the distal end of the support post 312, and
the respective latch shoulder portions 314 of the pair of latch pieces 313 are engaged
with an edge of the hole 3a, by which the latch portion 311 is latched to the hole 3a.

The vane portion 315 is arranged around a proximal end portion of the support post
312 in a dish-like shape and has elasticity. Also, as shown in Fig. 26, the vane portion
315 is shaped so as to extend toward the panel 3 as it extends from a central portion to
an outer edge portion.

The packing 302 is attached on a surface of the vane portion 315 facing the panel 3
and is provided with a hole 320 which is formed at a central portion arranged to pass
the latch portion 311 therethrough. When the latch portion 311 is press-fitted and
latched to the hole 3a of the panel 3, this packing 302 is in close contact with an outer
periphery portion of the hole 3a, thereby preventing water or dust from entering from
the hole 3a into an inner side of the panel 3 (i.e. the side of the plate portion 310 in Fig.
27).

When securing the wire harness to the panel 3 using the above-described wire
harness clip 300, firstly the plate portion 310 is placed along the wire harness, and then
the plate portion 310 and the wire harness are wrapped and secured by a tape. Then,
the latch portion 311 is press-fitted and latched to the hole 3a of the panel 3, thereby

securing the wire harness to the panel 3.
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However, the wire harness securing structure which uses the above-described wire
harness clip 203 has a problem as described below. That is, the securing film 204, i.e.
the heat-shrinkage film, typically has small elasticity, thus it is difficult to make the
securing film 204 in close contact with the outer periphery portion of the latch hole
201a. Thus, this wire harness securing structure cannot be used when sealing per-
formance for the latch hole 201a is required.

Furthermore, the wire harness securing structure which uses the above-described
wire harness clip 300 has a problem as described below. That is, in the wire harness
clip 300, when the latch portion 311 is press-fitted and latched to the hole 3a of the
panel 3, the amount of compression of the packing 302 which is in close contact with
the panel 3 decreases toward the central portion of the vane portion 315 from the outer
edge portion of the vane portion 315. Thus, the amount of compression of the packing
302 is not uniform, possibly causing water or dust to enter from the hole 3a into the
inner side of the panel 3. Moreover, if the packing 302 is attached to the vane portion
315 in a manner such that a center of the packing 302 is displaced with respect to a
center of the latch portion 311, then there will be less surface area of the packing 302
which is in close contact with the outer periphery portion of the hole 3a, possibly
causing water or dust to enter from the hole 3a into the inner side of the panel 3.

Fig. 28 is a cross sectional view of another wire harness securing structure which
uses a conventional wire harness clip. In Fig. 28, a reference sign W indicates a wire
harness which is formed by bundling a plurality of electric wires, and a reference sign
400 indicates a wire harness clip, and a reference sign 406 indicates a vehicle body
panel.

The wire harness clip 400 includes a first dish-shaped portion 401 formed into a
circular dish-shape, a wire harness securing piece 402 extending from the first dish-
shaped portion 401 and arranged to be placed along the wire harness W, a latch portion
403 arranged at a central portion of a back face of the first dish-shaped portion 401 and
arranged to be press-fitted and latched to a hole 407 of the vehicle panel 406, and a
second dish-shaped portion 404 formed into a circular dish-shape around the latch
portion 403 at the back face of the first dish-shaped portion 401. The second dish-
shaped portion 404 is made of resin which is softer than the first dish-shaped portion
401 and is integrally formed with the first dish-shaped portion 401, the wire harness
securing piece 402, and the latch portion 403.

An outer periphery portion of the first dish-shaped portion 401 is curved so as to
extend outward at a slant toward the back face to form a first stabilizer 411.

The second dish-shaped portion 404 has a dimension that is smaller than the
dimension of the first dish-shaped portion 401, and has a bottom portion which is

formed integral with a bottom portion of the first dish-shaped portion 401. Similar to
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the outer periphery portion of the first dish-shaped portion 401, an outer periphery
portion of the second dish-shaped portion 404 is curved so as to extend outward at a
slant toward the back face to form a second stabilizer 441. This second stabilizer 441 is

positioned at an inner side of the first stabilizer 411.
The latch portion 403 includes a support post 431 projecting from the central portion

of the back face of the first dish-shaped portion 401 and a pair of latch pieces 432
extending from a distal end of the support post 431 toward the first dish-shaped portion
401. A step-like latch shoulder portion 421 is formed at a distal end of each latch piece
432.

Next, a method for securing the wire harness W to the vehicle body panel 406 using
the above-described wire harness clip 400 is explained. Firstly, the wire harness
securing piece 402 is placed along the wire harness W, and then the wire harness
securing piece 402 and the wire harness W are wrapped and secured by a tape or the
like. Then, the latch portion 403 is press-fitted to the hole 407 of the vehicle body
panel 406, and the latch shoulder portion 421 is engaged with the edge of the hole 407.
By doing so, the first stabilizer 411 and the second stabilizer 441 are contacted firmly
with the outer periphery portion of the hole 407. As a result, the vehicle body panel
406 is elastically sandwiched between the pair of latch pieces 432 and the first
stabilizer 411, thereby attaching the wire harness clip 400 to the vehicle body panel
406 and securing the wire harness W to the vehicle body panel 406.

In addition, in the wire harness securing structure which uses the above-described
wire harness clip 400, the second stabilizer 441 is in close contact with the outer
periphery portion of the hole 407, thereby maintaining good sealing performance for
the hole 407 (refer to Patent Literature 2).

However, the above-described wire harness clip 400 has a problem as described
below. That is, in the wire harness clip 400, the second dish-shaped portion 404 is
made of a soft material which is different from the material of the first dish-shaped
portion 401 to improve the sealing performance for the hole 407. Thus, a special

facility is needed to manufacture the wire harness clip 400, causing an increase in cost.
Citation List
Patent Literature

PTL 1: Japan Patent Application Publication No. H10-14062
PTL 2: Japan Patent Application Publication No. 2007-259604

Summary of Invention
Technical Problem

In view of the above-described problem, an object of the present invention is to

provide a wire harness securing structure which uses a simple and inexpensive wire
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harness clip and has a superior sealing performance for a hole of a panel.
Solution to Problem

In order to solve the above-described object, the present invention provides, in a first
aspect, a wire harness securing structure for securing a wire harness to a panel,
including a wire harness clip for securing the wire harness to the panel and an adhesive
sheet, wherein the wire harness clip includes a flat plate-like plate portion and a latch
portion provided at the plate portion, the latch portion being arranged to be press-fitted
and latched to a hole of the panel, wherein the plate portion and the wire harness are
covered and secured by the adhesive sheet, wherein the adhesive sheet has elasticity so
that, when applied with pressure the adhesive sheet shrinks in a thickness direction of
the adhesive sheet and when the pressure is removed thickness of the adhesive sheet is
restored, wherein the adhesive sheet is provided with a through hole through which the
latch portion is passed, and when the latch portion is press-fitted and latched to the
hole of the panel, the adhesive sheet between the plate portion and the panel is
compressed and contacts firmly with an outer periphery portion of the hole.

In said securing structure, the latch portion may be provided at a central portion of
the plate portion, and an entire portion of the plate portion and the wire harness may be
are covered and secured by the adhesive sheet, and in a state before the latch portion is
press-fitted and latched to the hole of the panel, surfaces of both ends of the plate
portion facing the panel may be positioned closer to the panel than a surface of a
central portion of the plate portion facing the panel, so that the plate portion is
elastically deformed when the latch portion is press-fitted and latched to the hole of the
panel.

Furthermore, the latch portion may include a support post extending from the plate
portion and a latch piece extending from a distal end of the support post toward the
plate portion, the latch piece having a distal end arranged to engage with an edge of the
hole of the panel.

In a state before the latch portion is press-fitted and latched to the hole of the panel, a
surface of the self-adhesive sheet facing the panel and the distal end of the latch piece
may be in contact with each other.

The through hole formed at the adhesive sheet may have a dimension that is formed
smaller than a dimension of the hole of the panel.

The adhesive sheet may be a self-adhesive sheet.

Advantageous Effects of Invention
According to the present invention, the wire harness securing structure having a

superior sealing performance for the hole of the panel can be provided by using a

simple and inexpensive structure. Furthermore, according to the present invention,
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since the adhesive sheet is widely in close contact with the outer periphery portion of
the hole of the panel, superior sealing performance can be provided even if the center
of the through hole of the adhesive sheet is slightly displaced with respect to the center
of the latch portion of the wire harness clip.

Brief Description of Drawings

[fig.1]Fig. 1 is a perspective view showing a wire harness clip that constitutes a wire
harness securing structure according to a first embodiment of the present invention.
[fig.2]Fig. 2 is a top view of the wire harness clip shown in Fig. 1.

[fig.3]Fig. 3 is a front view of the wire harness clip shown in Fig. 1.

[fig.4]Fig. 4 is a cross-sectional view taken along a line A-A in Fig. 1.

[fig.5]Fig. 5 is a perspective view showing a self-adhesive sheet that constitutes the
wire harness securing structure according to the first embodiment of the present
invention.

[fig.6]Fig. 6 is a perspective view showing a state in which the wire harness clip shown
in Fig. 1 and a wire harness are covered with the self-adhesive sheet.

[fig.7]Fig. 7 is a perspective view showing a panel that constitutes the wire harness
securing structure according to the first embodiment of the present invention.
[fig.8]Fig. 8 is a cross-sectional view taken along a line B-B in Fig. 6.

[fig.9]Fig. 9 is a cross-sectional view showing a state in which a latch portion of the
wire harness clip shown in Fig. 8 is press-fitted and latched to a hole of the panel.
[fig.10]Fig. 10 is a perspective view showing a wire harness clip that constitutes a wire
harness securing structure according to a second embodiment of the present invention.
[fig.11]Fig. 11 is a cross-sectional view taken along a line G-G in Fig. 10.

[fig.12]Fig. 12 is a cross-sectional view taken along a line H-H in Fig. 10.

[fig.13]Fig. 13 is a cross-sectional view showing a state in which the wire harness clip
shown in Fig. 11 and a wire harness are covered and secured by a self-adhesive sheet.
[fig.14]Fig. 14 is a cross-sectional view taken along a line I-I in Fig. 13.

[fig.15]Fig. 15 is a cross-sectional view showing a state in which a latch portion of the
wire harness clip shown in Fig. 13 is press-fitted and latched to a hole of a panel.
[fig.16]Fig. 16 is a cross-sectional view taken along a line J-J in Fig. 15.

[fig.17]Fig. 17 is a perspective view showing a wire harness clip that constitutes a wire
harness securing structure according to a third embodiment of the present invention.
[fig.18]Fig. 18 is a cross-sectional view taken along a line K-K in Fig. 17.

[fig.19]Fig. 19 is a cross-sectional view taken along a line L-L in Fig. 17.

[fig.20]Fig. 20 is a cross-sectional view showing a state in which the wire harness clip
shown in Fig. 18 and a wire harness are covered and secured by a self-adhesive sheet.

[fig.21]Fig. 21 is a cross-sectional view taken along a line M-M in Fig. 20.
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[fig.22]Fig. 22 is a cross-sectional view showing a state in which a latch portion of the
wire harness clip shown in Fig. 20 is press-fitted and latched to a hole of a panel.
[fig.23]Fig. 23 is a cross-sectional view taken along a line N-N in Fig. 22.
[fig.24A]Fig. 24A illustrates a wire harness securing structure for securing a wire
harness to a secured member using a conventional wire harness clip.

[fig.24B]Fig. 24B illustrates a wire harness securing structure for securing a wire
harness to a secured member using a conventional wire harness clip.

[fig.24C]Fig. 24C illustrates a wire harness securing structure for securing a wire
harness to a secured member using a conventional wire harness clip.

[fig.25]Fig. 25 is a perspective view showing another conventional wire harness clip.
[fig.26]Fig. 26 is a cross-sectional view taken along a line D-D in Fig. 25.

[fig.27]Fig. 27 is a cross-sectional view showing a state in which a latch portion of the
wire harness clip shown in Figs. 25, 26 is press-fitted and latched to a hole of a panel.
[fig.28]Fig. 28 illustrates a wire harness securing structure for securing a wire harness
to a secured member using another conventional wire harness clip.

Description of Embodiments

First Embodiment

In the following, a "wire harness securing structure" according to a first embodiment
of the present invention is explained with reference to Figs. 1 through 9.

A wire harness securing structure 1A according to the present invention shown in
Fig. 9 is a structure for securing a wire harness 2 to a panel 3 using a wire harness clip
7 and a self-adhesive sheet 4 (corresponds to "adhesive sheet" in claims).

The wire harness 2 is a wire harness to be wired in a vehicle and is formed by
bundling a plurality of electric wires 2a. Alternatively, in the present invention, the
wire harness may be formed with a single electric wire.

The panel 3 is a vehicle body panel of the vehicle. As shown in Figs. 7 and 9, this
panel 3 is provided with an elliptical hole 3a. In Fig. 9, an upper side of the panel 3
corresponds to an outer side of the vehicle, and a lower side of the panel 3 corresponds
to an inner side of the vehicle.

The wire harness clip 7 is made of synthetic resin. As shown in Figs. 1 to 4, the wire
harness clip 7 integrally includes a plate portion 6 and a latch portion 5. The plate
portion 6 has a flat plate-like base portion 60 and a pair of extended portions 61
extending away from each other from both longitudinal ends of the base portion 60.
The latch portion 5 is provided at the base portion 60 and is arranged to be press-fitted
and latched to the hole 3a of the panel 3.

As shown in Fig. 2, the pair of extended portions 61 has a length (indicated by a

reference sign h7 in Fig. 2) which is formed shorter than a length of the base portion 60
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(indicated by a reference sign h8 in Fig. 2) and has a width (indicated by a reference
sign hS in Fig. 2) which is formed narrower than a width of the base portion 60
(indicated by a reference sign h6 in Fig. 2).

The base portion 60 has an elliptical planar shape with four rounded corners. Also,
the base portion 60 is formed into the elliptical shape which is larger than the hole 3a
of the panel 3.

As shown in Fig. 3, the latch portion 5 includes a support post 50 extending upward
from a surface of the base portion 60 facing the panel 3 and a pair of latch pieces 52
extending from a distal end of the support post 50 toward the base portion 60. The pair
of latch pieces 52 is extending at a slant with respect to an extending direction of the
support post 50 such that the distance between the pair of latch pieces 52 is increased
as they extend from the distal end of the support post 50 toward the base portion 60.
The distal end of each latch piece 52 is provided with a step-like latch shoulder portion
53. The support post 50 is provided with a drainage hole 51. The drainage hole 51
penetrates through the support post 50 in the widthwise direction of the base portion
60.

Such latch portion 5 is press-fitted into the hole 3a of the panel 3 from the distal end
of the support post 50 and the respective latch shoulder portions 53 of the pair of latch
pieces 52 are engaged with an edge of the hole 3a, thereby latching the latch portion 5
to the hole 3a. At this time, the pair of latch pieces 52 is inserted into the hole 3a of the
panel 3 while being elastically deformed toward each other, and after that, the pair of
latch pieces 52 is restored in some degree to a state before being elastically deformed,
by which the respective latch shoulder portions 53 are engaged with the edge of the
hole 3a. In the present invention, the latch portion does not need to have the latch
pieces 52 in a pair, but may have at least one latch piece 52.

The plate portion 6 of the wire harness clip 7 and the wire harness 2 are secured by
being covered with the self-adhesive sheet 4 shown in Fig. 5. As shown in Fig. 6, in
this embodiment, the plate portion 6 and the wire harness 2 are secured by the self-
adhesive sheet 4 with the plate portion 6 and the wire harness 2 being arranged parallel
to each other and spaced from each other. In addition, in the present invention, the
plate portion 6 is secured to the wire harness 2 with the plate portion 6 being placed
along the wire harness 2.

Herein, the combination of the wire harness clip 7 and the wire harness 2 secured by
the self-adhesive sheet 4 is called "the wire harness with clip" and is indicated by a
reference sign 10.

The self-adhesive sheet 4 is a sheet having one face being an adhesive face. This self-
adhesive sheet 4 is self-adhesive so that its adhesive face is adhered to each other when

contacted each other. The adhesive face does not adhere to other members such as the
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wire harness clip 7 and the wire harness 2. Furthermore, the self-adhesive sheet 4 is
provided with a through hole 4a through which the latch portion 5 is passed. This
through hole 4a is formed into an elliptical shape and has a dimension that is smaller
than the dimension of the hole 3a of the panel 3.

Furthermore, the self-adhesive sheet 4 has elasticity so the self-adhesive sheet 4
shrinks in its thickness direction when applied with pressure and its thickness is
restored when the pressure is released. Also, a face of the self-adhesive sheet 4 on
opposite side of the adhesive face functions as a waterproof face when the self-
adhesive sheet 4 is compressed. In this embodiment, the self-adhesive sheet 4 is made
of a polyethylene foaming material and has a thickness (which is indicated by the
reference sign h1 in Fig. 8) of 2.40mm.

In the present invention, the self-adhesive sheet may be made of materials other than
polyethylene foaming material such as rubber, elastomer and other synthetic resin, as
long as the self-adhesive sheet has the elasticity and the surface waterproof property
when compressed as described above. Furthermore, the present invention may employ
not only the self-adhesive sheet but various adhesive sheets such as the one coated with
an adhesive agent, as long as the adhesive sheet has the elasticity and the surface wa-
terproof property when compressed as described above.

When securing the wire harness clip 7 and the wire harness 2 using such self-
adhesive sheet 4, firstly, the wire harness clip 7 is attached to the self-adhesive sheet 4
by passing the latch portion 5 through the through hole 4a, and then covering the wire
harness 2 with this self-adhesive sheet 4. Furthermore, in this embodiment, the self-
adhesive sheet 4 is folded in half, and the wire harness 2 is positioned at the folded
portion of the self-adhesive sheet 4 and both ends of the self-adhesive sheet 4 are
contacted each other, thereby covering and securing the entire plate portion 6 and the
wire harness 2 by the self-adhesive sheet 4.

As described above, according to the present invention, the self-adhesive sheet 4 is
provided with the through hole 4a through which the latch portion 5 is passed. Thus,
the plate portion 6 and the wire harness 2 can be easily covered with the self-adhesive
sheet 4, thereby providing the wire harness with clip 10 and the wire harness securing
structure 1A having uniform quality.

Furthermore, in the present invention, when covering the wire harness clip 7 and the
wire harness 2 with the self-adhesive sheet 4, the distance between the wire harness
clip 7 and the wire harness 2 can be set to a desired distance. Thus, the wiring path of
the wire harness 2 can be optimized. Therefore, the wiring work of the wire harness 2
can be facilitated.

Moreover, the wire harness securing structure 1A according to the present invention

is arranged such that the wire harness clip 7 is covered with the self-adhesive sheet 4.
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Thus, it is not necessary to make the length of the plate portion 6 to be long to facilitate
the wrapping of the tape as it was in the case of the conventional wire harness clip
(refer to Figs. 25 to 27), thus the length of the plate portion 6 can be shorter than that
of the conventional product. Therefore, in the case an object is placed near the hole 3a
of the panel 3, the plate portion 6 does not interfere with that object, thus the wiring
work of the wire harness 2 can be facilitated. Furthermore, in the wire harness clip 7 of
the present invention, the entire length of the plate portion 6 is shorter than three times
of the length of the base portion 60. In contrast, the conventional wire harness clip
which includes the tape wound around the plate portion requires the entire length of the
plate portion to be equal to or longer than three times the length of the base portion (in
case of the wire harness clip 300 shown in Fig. 25, the entire length of the plate portion
310 is required to be equal to or longer than three times the length of the vane portion
315).

The wire harness with clip 10, which is assembled by covering the entire plate
portion 6 and the wire harness 2 with the self-adhesive sheet 4 as described above, is
secured to the panel 3 by press-fitting and latching the latch portion 5 of the wire
harness clip 7 to the hole 3a of the panel 3 so the panel 3 is sandwiched between the
pair of latch pieces 52 and the plate portion 6.

Furthermore, as shown in Fig. 8, in a state before the latch portion 5 is press-fitted
and latched to the hole 3a of the panel 3, a surface of the self-adhesive sheet 4 facing
the panel 3 and the latch shoulder portion 53 at the distal ends of the pair of latch
pieces 52 are in elastic contact with each other. Then, as shown in Fig. 9, the latch
portion 5 is press-fitted and latched to the hole 3a of the panel 3, and the latch shoulder
portions 53 at the distal ends of the pair of latch pieces 52 are engaged with the edge of
the hole 3a, by which the self-adhesive sheet 4 between the plate portion 6 and the
panel 3 is compressed in a direction away from the latch shoulder portion 53 and
contacts firmly with the outer periphery portion of the hole 3a. Thus, good sealing per-
formance for the hole 3a of the panel 3 can be maintained. As a result, water and dust
can be prevented from entering inside of the vehicle from outside of the vehicle.

In other words, in the wire harness securing structure 1A, the self-adhesive sheet 4
between the plate portion 6 and the panel 3 is compressed for at least about the
thickness of the panel 3. In addition, in this embodiment, the distance between the
latch shoulder portion 53 and the base portion 60 (indicated by h4 in Fig. 3) is formed
to be 1.35mm, and the thickness of the panel 3 (indicated by h3 in Fig. 9) is formed to
be 0.70 to 0.80mm, and the thickness of the compressed self-adhesive sheet 4
(indicated by h2 in Fig. 9) is formed to be 0.55 to 0.65mm. That is, the thickness of the
self-adhesive sheet 4 before being compressed (indicated by h1 in Fig. 8) is 2.40mm,

thus this self-adhesive sheet 4 is compressed for 1.75 to 1.85mm.
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As described above, in the present invention, the self-adhesive sheet 4 which is
arranged to secure the wire harness clip 7 and the wire harness 2 is used in place of a
packing. Thus, there is no need to attach a waterproof packing to the wire harness clip
7, thereby reducing the height of the wire harness clip 7 and the wire harness securing
structure 1A.

Furthermore, in the wire harness securing structure 1A, the through hole 4a of the
self-adhesive sheet 4 is formed to have a dimension that is smaller than the dimension
of the hole 3a of the panel 3. Thus, the sealing performance for the hole 3a of the panel
3 can be improved even more. However, in the present invention, since the self-
adhesive sheet 4 is widely in close contact with the outer periphery portion of the hole
3a of the panel 3, the dimension of the through hole 4a does not necessarily have to be
smaller than the dimension of the hole 3a, and the high sealing performance can be
achieved even if the dimension of the through hole 4a is formed larger than the
dimension of the hole 3a.

Furthermore, in the present invention, the self-adhesive sheet 4 is widely in close
contact with the outer periphery portion of the hole 3a of the panel 3 as described
above. Thus, even if the center of the through hole 4a of the self-adhesive sheet 4 is
slightly displaced with respect to the center of the latch portion 5 of the wire harness
clip 7, the high sealing performance can be achieved.

Moreover, in the present invention, the width of the pair of extended portions 61 is
arranged to be narrower than the width of the base portion 60. Thus, while in a state in
which the latch portion 5 is press-fitted and latched to the hole 3a of the panel 3 (i.e. a
state shown in Fig. 9), if the self-adhesive sheet 4 is deformed due to the pulling of the
wire harness 2, for example, and the load is applied on both ends of the plate portion 6,
i.e. on the pair of extended portions 61, the elastic deformation of the pair of extended
portions 61 is hardly transmitted to the central portion of the plate portion 6, i.e. to the
base portion 60. Thus, the amount of deformation of the base portion 60 can be
reduced.

As described above, in the present invention, the amount of deformation of the base
portion 60 can be reduced. Thus, the amount of deformation of the latch portion 5
which is continuous with the base portion 60 can be reduced as well, thereby
preventing the latch portion 5 from being detached from the hole 3a of the panel 3 and
preventing the wire harness 2 from dropping off from the panel 3. Furthermore, as
shown in Fig. 9, the base portion 60 corresponds to a portion at which the self-adhesive
sheet 4 is pushed against the outer periphery portion of the hole 3a of the panel 3 (the
dotted lines C in Fig. 9 indicate both ends of the base portion 60), thus the amount of
deformation of the base portion 60 can be reduced, thereby maintaining good sealing

performance for the hole 3a of the panel 3.
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Furthermore, in the present invention, the drainage hole 51 is provided at the support
post 50 of the wire harness clip 7. Thus water (e.g. wash fluid and rainwater) can be
prevented from pooling on a surface of the support post 50 and flowing along the
surface of the support post 50 and entering inside of the vehicle from the hole 3a of the
panel 3. Moreover, in this embodiment, in a state in which the latch portion 5 is press-
fitted and latched to the hole 3a of the panel 3, the pair of latch pieces 52 is arranged in
a horizontal direction at an interval, and the drainage hole 51 is penetrating through the
support post 50 in the vertical direction. Thus, it is preferable that, in a state in which
the latch portion 5 is press-fitted and latched to the hole 3a of the panel 3, the drainage
hole 51 of the present invention is penetrating through the support post 50 in the
vertical direction.

Second Embodiment

In the following, a "wire harness securing structure" according to a second em-
bodiment of the present invention is explained with reference to Figs. 10 through 16.

A wire harness securing structure 1B according to the present invention shown in
Figs. 15 and 16 is a structure for securing a wire harness 102 to a panel 103 using a
wire harness clip 107A. The wire harness 102 is a wire harness to be wired in a vehicle
and is formed by bundling a plurality of electric wires 102a. Alternatively, in the
present invention, the wire harness may be formed with a single electric wire. The
panel 103 is a vehicle body panel of the vehicle. In Figs. 15 and 16, an upper side of
the panel 103 corresponds to an outer side of the vehicle, and a lower side of the panel
103 corresponds to an inner side of the vehicle.

The wire harness clip 107A is made of synthetic resin. As shown in Figs. 10 to 14,
the wire harness clip 107A integrally includes a plate portion 106 formed into a plate
and a latch portion 105 provided at a central portion 106a of the plate portion 106 and
arranged to be press-fitted and latched to the hole 103a of the panel 103 (refer to Figs.
15, 16).

Surfaces of both longitudinal ends 106b of the plate portion 106 facing the panel 103
are formed into a projection and projecting toward the panel 103. The entire plate
portion 106 and the wire harness 102 are covered with the self-adhesive sheet 104 (also
called "the elastic sheet"), by which the plate portion 106 is secured to the wire harness
102. In addition, the plate portion 106 is secured to the wire harness 102 with a surface
of the plate portion 106 on the opposite side of the panel 103 being placed along the
wire harness 102.

Herein, the combination of the wire harness clip 107A and the wire harness 102
secured by the self-adhesive sheet 104 is called "the wire harness with clip" and is
indicated by a reference sign 110A.

The latch portion 105 includes a support post 150 extending upward from a surface
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of a central portion 106a of the base portion 160 facing the panel 103 and a pair of
latch pieces 152 extending from a distal end of the support post 150 toward the base
portion 160. The support post 150 is provided with a drainage hole 151. The pair of
latch pieces 152 is extending at a slant with respect to an extending direction of the
support post 150 such that the distance between the pair of latch pieces 152 is
increased as they extend from the distal end of the support post 150 toward the base
portion 160. The distal end of each latch piece 152 is provided with a step-like latch
shoulder portion 153.

Such latch portion 105 is press-fitted into the hole 103a of the panel 103 from the
side of the distal end of the support post 150 and the respective latch shoulder portions
153 of the pair of latch pieces 152 are engaged with an edge of the hole 103a, thereby
latching the latch portion 105 to the hole 103a. At this time, the pair of latch pieces 152
is inserted into the hole 103a of the panel 103 while being elastically deformed toward
each other, and then the pair of latch pieces 152 is restored in some degree to a state
before being elastically deformed, and the respective latch shoulder portions 153 are
engaged with the edge of the hole 103a.

The self-adhesive sheet 104 is a sheet having one face being an adhesive face. This
self-adhesive sheet 104 is self-adhesive so that its adhesive face is adhered to each
other when contacted each other. The adhesive face does not adhere to other members
such as the wire harness clip 107A and the wire harness 102. Furthermore, the self-
adhesive sheet 104 is provided with a through hole 104a through which the latch
portion 105 is passed. This through hole 104a is formed into an elliptical shape and has
a dimension that is smaller than the dimension of the hole 103a of the panel 103.

Furthermore, the self-adhesive sheet 104 has elasticity so the self-adhesive sheet 104
shrinks in its thickness direction when applied with pressure and its thickness restores
when the pressure is released. Also, a face of the self-adhesive sheet 4 on opposite side
of the adhesive face functions as a waterproof face when the self-adhesive sheet 104 is
being compressed. In this embodiment, the self-adhesive sheet 104 is made of a
polyethylene foaming material and has a thickness of about 2mm.

In the present invention, the self-adhesive sheet may be made of materials other than
polyethylene foaming material such as rubber, elastomer and other synthetic resin, as
long as the self-adhesive sheet has the above-described elasticity and the surface wa-
terproof property when compressed. Furthermore, the present invention may employ
not only the self-adhesive sheet but various elastic sheets such as the one coated with
an adhesive agent, as long as the elastic sheet has the above-described elasticity and
the surface waterproof property when compressed.

When securing the wire harness clip 107A and the wire harness 102 using such self-

adhesive sheet 104, firstly, the wire harness clip 107A is attached to the self-adhesive
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sheet 104 by passing the latch portion 105 through the through hole 104a, and after
that the wire harness 102 is covered with this self-adhesive sheet 104. Furthermore, in
this embodiment, as shown in Figs. 14 and 16, the self-adhesive sheet 104 is folded in
half so that portions near a folded portion 104b of the self-adhesive sheet 104 are
contacted each other and both ends 104c¢ of the self-adhesive sheet 104 are contacted
each other, thereby covering and securing the entire plate portion 106 and the wire
harness 102 by the self-adhesive sheet 104.

The wire harness with clip 110A, which is assembled by covering the entire plate
portion 106 and the wire harness 102 with the self-adhesive sheet 104 as described
above, is secured to the panel 103 by press-fitting and latching the latch portion 105 of
the wire harness clip 107A to the hole 103a of the panel 103 so the panel 103 is
sandwiched between the pair of latch pieces 152 and the plate portion 106. Fur-
thermore, as shown in Fig. 13, in a state before the latch portion 105 is press-fitted and
latched to the hole 103a of the panel 103, surfaces of the both ends 106b of the plate
portion 106 facing the panel 103 are positioned closer to the panel 103 than a surface
of the central portion 106a of the plate portion 106 facing the panel 103. Thus, when
the latch portion 105 is press-fitted and latched to the hole 103a of the panel 103, the
plate portion 106 is elastically deformed and the self-adhesive sheet 104 between the
plate portion 106 and the panel 103 is compressed and contacts firmly with the outer
periphery portion of the hole 103a.

To explain more, as shown in Fig. 15, once the latch portion 105 is press-fitted and
latched to the hole 103a of the panel 103, the both ends 106b of the plate portion 106
are pushed against the panel 103 with the supporting points being the respective latch
shoulders 153 of the pair of latch pieces 152 (in the drawing, an arrow F1 indicates a
force applied to the both ends 106b), by which the central portion 106a of the plate
portion 106 is pushed upward toward the panel 103 (in the drawing, an arrow F2
indicates a force generated at the central portion 106a). Thus, the self-adhesive sheet
104 located at the outer periphery portion of the panel 103 is pushed firmly against the
panel 103, thereby maintaining good sealing performance for the hole 103a of the
panel 103. Thus, water or dust can be prevented from entering inside of the vehicle
from outside of the vehicle.

As described above, according to the present invention, the wire harness securing
structure 1B having a superior sealing performance for the hole 103a of the panel 103
can be provided by using a simple and inexpensive wire harness clip 107A. Fur-
thermore, according to the present invention, since the self-adhesive sheet 104 is
provided with the through hole 104a through which the latch portion 105 is passed, the
plate portion 106 and the wire harness 102 can be easily covered with the self-adhesive

sheet 104, thereby providing the wire harness securing structure 1B having uniform
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In the following, a wire harness securing structure according to a third embodiment
of the present invention is explained with reference to Figs. 17 to 23. In Figs. 17 to 23,
like elements are indicated by the same reference signs with the second embodiment
described above to omit explanation.

A wire harness securing structure 1C according to the present invention shown in
Figs. 22 and 23 is a structure for securing a wire harness 102 to a panel 103 using a
wire harness clip 107B. The wire harness 102 is a wire harness to be wired in a vehicle
and is formed by bundling a plurality of electric wires 102a. Alternatively, in the
present invention, the wire harness may be formed with a single electric wire. The
panel 103 is a vehicle body panel of the vehicle. In Figs. 22 and 23, an upper side of
the panel 103 corresponds to an outer side of the vehicle, and a lower side of the panel
103 corresponds to an inner side of the vehicle.

The wire harness clip 107B is made of synthetic resin. As shown in Figs. 17 to 21,
the wire harness clip 107B integrally includes a plate portion 108 formed into a plate
and a latch portion 105 provided at a central portion 108a of the plate portion 108 and
arranged to be press-fitted and latched to the hole 103a of the panel 103 (refer to Figs.
22,23).

Both longitudinal ends 108b of the plate portion 108 are curved toward the panel 103.
The entire plate portion 108 and the wire harness 102 are covered with the self-
adhesive sheet 104 (also called "the elastic sheet"), by which the plate portion 108 is
secured to the wire harness 102. In addition, the plate portion 108 is secured to the wire
harness 102 with a surface of the plate portion 108 on the opposite side of the panel
103 being placed along the wire harness 102.

Herein, the combination of the wire harness clip 107B and the wire harness 102
secured by the self-adhesive sheet 104 is called "the wire harness with clip" and is
indicated by a reference sign 110B.

In this embodiment, when securing the wire harness clip 107B and the wire harness
102 using the self-adhesive sheet 104, firstly, the wire harness clip 107B is attached to
the self-adhesive sheet 104 by passing the latch portion 105 through the through hole
104a, and after that the wire harness 102 is covered with this self-adhesive sheet 104.
In this embodiment also, as in the second embodiment, the self-adhesive sheet 104 is
folded in half so that portions near a folded portion 104b of the self-adhesive sheet 104
are contacted each other and both ends 104c¢ of the self-adhesive sheet 104 are
contacted each other, thereby covering and securing the entire plate portion 108 and
the wire harness 102 by the self-adhesive sheet 104.

The wire harness with clip 110B, which is assembled by covering the entire plate
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portion 108 and the wire harness 102 with the self-adhesive sheet 104 as described
above, is secured to the panel 103 by press-fitting and latching the latch portion 105 of
the wire harness clip 107B to the hole 103a of the panel 103 so the panel 103 is
sandwiched between the pair of latch pieces 152 and the plate portion 108. Fur-
thermore, as shown in Fig. 20, in a state before the latch portion 105 is press-fitted and
latched to the hole 103a of the panel 103, surfaces of the both ends 108b of the plate
portion 108 facing the panel 103 are positioned closer to the panel 103 than a surface
of the central portion 108a of the plate portion 108 facing the panel 103. Thus, when
the latch portion 105 is press-fitted and latched to the hole 103a of the panel 103, the
plate portion 108 is elastically deformed and the self-adhesive sheet 104 between the
plate portion 108 and the panel 103 is compressed and contacts firmly with the outer

periphery portion of the hole 103a.
To explain more, as shown in Fig. 22, once the latch portion 105 is press-fitted and

latched to the hole 103a of the panel 103, the both ends 108b of the plate portion 108
are pushed against the panel 103 with the supporting points being the respective latch
shoulders 153 of the pair of latch pieces 152 (in the drawing, an arrow F1 indicates a
force applied to the both ends 108b), by which the central portion 108a of the plate
portion 108 is pushed upward toward the panel 103 (in the drawing, an arrow F2
indicates a force generated at the central portion 108a). Thus, the self-adhesive sheet
104 located at the outer periphery portion of the panel 103 is pushed firmly against the
panel 103, thereby maintaining good sealing performance for the hole 103a of the
panel 103. Thus, water or dust can be prevented from entering inside of the vehicle
from outside of the vehicle.

As described above, according to the present invention, the wire harness securing
structure 1C having a superior sealing performance for the hole 103a of the panel 103
can be provided by using a simple and inexpensive wire harness clip 107B.

In the first, second and the third embodiments described above, the self-adhesive
sheet is folded half to cover the plate portion and the wire harness. However, in the
wire harness securing structure of the present invention, two or more self-adhesive
sheets may be used, and these self-adhesive sheets may be adhered to each other so as
to cover the plate portion and the wire harness. In this case also, the same effect can be
obtained as in the case of covering by the self-adhesive sheet folded in half.

The above-described embodiments are only representative, and the present invention
is not limited to these embodiments. The present invention can be modified in various

ways and performed without departing from the frame of the present invention.
Reference Signs List

1A, 1B, 1C wire harness securing structure
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2, 102 wire harness

2a, 102a electric wire

3, 103 panel

3a, 103a hole

4, 104 adhesive sheet
4a, 104a through hole

5, 105 latch portion

6, 106, 108 plate portion
7, 107A, 107B wire harness clip
50, 150 support post

52, 152 latch piece
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Claims

A wire harness securing structure for securing a wire harness to a panel,
comprising:

a wire harness clip for securing the wire harness to the panel; and

an adhesive sheet,

wherein the wire harness clip includes a flat plate-like plate portion and
a latch portion provided at the plate portion, the latch portion being
arranged to be press-fitted and latched to a hole of the panel,

wherein the plate portion and the wire harness are covered and secured
by the adhesive sheet,

wherein the adhesive sheet has elasticity so that, when applied with
pressure the adhesive sheet shrinks in a thickness direction of the
adhesive sheet and when the pressure is removed thickness of the
adhesive sheet is restored,

wherein the adhesive sheet is provided with a through hole through
which the latch portion is passed, and

when the latch portion is press-fitted and latched to the hole of the
panel, the adhesive sheet between the plate portion and the panel is
compressed and contacts firmly with an outer periphery portion of the
hole.

The wire harness securing structure according to claim 1,

wherein the latch portion is provided at a central portion of the plate
portion,

wherein an entire portion of the plate portion and the wire harness are
covered and secured by the adhesive sheet, and

in a state before the latch portion is press-fitted and latched to the hole
of the panel, surfaces of both ends of the plate portion facing the panel
are positioned closer to the panel than a surface of a central portion of
the plate portion facing the panel, so that the plate portion is elastically
deformed when the latch portion is press-fitted and latched to the hole
of the panel.

The wire harness securing structure according to claim 1 or 2, wherein
the latch portion includes a support post extending from the plate
portion and a latch piece extending from a distal end of the support post
toward the plate portion, the latch piece having a distal end arranged to
engage with an edge of the hole of the panel.

The wire harness securing structure according to claim 3, wherein in a
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state before the latch portion is press-fitted and latched to the hole of
the panel, a surface of the self-adhesive sheet facing the panel and the
distal end of the latch piece are in contact with each other.

The wire harness securing structure according to claim 1 or 2, wherein
the through hole formed at the adhesive sheet has a dimension that is
formed smaller than a dimension of the hole of the panel.

The wire harness securing structure according to claim 1 or 2, wherein
the adhesive sheet is a self-adhesive sheet.

The wire harness securing structure according to claim 2, wherein
surfaces of the both ends of the plate portion facing the panel are
formed into a projection and projecting toward the panel.

The wire harness securing structure according to claim 2, wherein the

both ends of the plate portion are curved toward the panel.
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