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(54) METHOD OF WATERPROOFING SPLICE AREA AND WIRING STRUCTURE FOR AUTOMOBILE 
WIRE HARNESS WITH SPLICE AREA

(57) A foamed sheet is disposed on a central area of
an inner surface of a wide pressure sensitive adhesive
tape. The foamed sheet is coated with a waterproofing
agent made of silicone. A spliced portion of wires is
mounted on the foamed sheet. The foamed sheet togeth-
er with the wide pressure sensitive adhesive tape is
wound around the spliced portion. Core wire exposed

portions of the wires continued to the opposite sides of
the spliced portion are covered with the foamed sheet
containing the waterproofing agent. Insulation covers of
the wires continued to the core wire exposed portions
are covered with the wide pressure sensitive adhesive
tape. An outer periphery of the wide pressure sensitive
adhesive tape is wound by another narrow pressure sen-
sitive adhesive tape by a half wrap winding manner.



EP 2 161 787 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

�[0001] This invention relates to a method for water-
proofing a spliced portion of wire harnesses for a motor
vehicle and a structure for arranging the wire harnesses
with the spliced portion, and more particularly relates to
a method and a structure for maintaining a performance
in waterproofing in a spliced portion of wire harnesses to
be arranged in a motor vehicle even if the spliced portion
is disposed on a bent arrangement path in the motor ve-
hicle.

BACKGROUND OF THE INVENTION

�[0002] Heretofore, in the case where wires in a plurality
of wire harnesses to be arranged in a motor vehicle are
connected to one another, the wires are stripped off in-
sulation covers to expose core wires, and core wire ex-
posed portions are connected to one another by means
of welding, soldering, or press-�contact terminals to form
a spliced portion. If water adheres to the spliced portion,
the core wires and press-�contact terminals will be subject
to corrosion. Accordingly, in the wire harnesses to be
arranged in an engine compartment that is likely to re-
ceive water, the splice portion is waterproofed.
�[0003] The present applicant has proposed a structure
for waterproofing a spliced portion of wires constituting
wire harnesses in WO 2005-104302 A. The waterproof-
ing structure is shown in Figure 6. A foamed sheet 3
containing a silicone 2 and a pressure sensitive adhesive
tape 4 are wound around a spliced portion 1 of wires so
that the silicone 2 is filled in clearances between spliced
core wires, thereby effecting a waterproofing function.
�[0004] When wire harnesses provided with the spliced
portion protected by the waterproofing structure are ar-
ranged in a motor vehicle, there is a case where the wire
harnesses must be bent at an area including the spliced
portion in some arrangement paths. In this case, usually,
an arrangement of wire harnesses is designed so that
the spliced portion is not bent as much as possible and
the opposite sides of the spliced portion can be bent.
However, as described above, since the foamed sheet
3 and pressure sensitive adhesive tape 4 are merely
wound around the spliced portion 1 in an axial direction
of the wires, a stiffness of the spliced portion will not be
high. Consequently, when the area including the spliced
portion 1 is bent, the spliced portion 1 is likely to be bent.�
Also, if a force for winding the foamed sheet 3 and pres-
sure sensitive adhesive tape 4 is low before the silicone
2 is solidified, a force for pressing the silicone 2 into the
clearances in the spliced portion 1 will become low. Con-
sequently, the silicone 2 is not filled into the clearances
and there is a possibility that a performance in water-
proofing will be lowered.
�[0005] Patent Document 1: WO 2005-104302 A

SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

�[0006] In view of the above problems, an object of the
present invention is to surely waterproof and protect a
spliced portion of wire harnesses, to enhance a stiffness
of the spliced portion, and to bend the opposite sides of
the spliced portion so as to prevent the spliced portion
from being bent even if a section including the spliced
portion is disposed in a bent arrangement path.

MEANS FOR SOLVING THE PROBLEM

�[0007] In order to achieve the above object, a first in-
vention is directed to a waterproofing method of a spliced
portion comprising the steps of: disposing a foamed
sheet on a central area of an inner surface of a wide
pressure sensitive adhesive tape, the foamed sheet be-
ing coated with a waterproofing agent made of silicone;
mounting a spliced portion of wires on the foamed sheet;
winding the foamed sheet together with the wide pres-
sure sensitive adhesive tape around the spliced portion;
covering core wire exposed portions of the wires contin-
ued to the opposite sides of the spliced portion with the
foamed sheet containing the waterproofing agent; cov-
ering insulation covers of the wires continued to the core
wire exposed portions with the wide pressure sensitive
adhesive tape; and winding an outer periphery of the wide
pressure sensitive adhesive tape by another narrow
pressure sensitive adhesive tape by a half wrap winding
manner.
�[0008] As described above, in the waterproofing meth-
od of the spliced portion, after the foamed sheet coated
with the waterproofing agent and the wide pressure sen-
sitive adhesive tape are wound around the spliced portion
to cover the spliced portion, the narrow pressure sensi-
tive adhesive tape is wound around the outer periphery
of the wide pressure sensitive adhesive tape by the spiral
half wrap winding. If the narrow pressure sensitive ad-
hesive tape is strongly wound around the wide pressure
sensitive adhesive tape upon the spiral half wrap winding,
it is possible to press the formed sheet and wide pressure
sensitive adhesive tape onto the spliced portion to bring
into close contact with the spliced portion and it is pos-
sible to surely press the waterproofing agent into the
clearances between the core wires, thereby enhancing
a performance in waterproofing. �
It is also possible to suppress the waterproofed part from
increasing its diameter due to an elastic force of the
foamed sheet and to restrain the waterproofing agent
from being absorbed in the foamed sheet, thereby facil-
itating to maintain the waterproofing agent in the clear-
ances between the core wires. �
In addition, since the narrow pressure sensitive adhesive
tape is wound around the outer periphery of the wide
pressure sensitive adhesive tape by the spiral half wrap
winding manner, the stiffness of the spliced portion is
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increased, thereby rendering the spliced portion hard to
bend. In result, the spliced portion can keep its straight
position and the opposite sides of the spliced portion can
be bent, even if the section including the spliced portion
is disposed on a curved arrangement path in the motor
vehicle.
�[0009] In order to achieve the above object, a second
invention is directed to an arranging structure of a wire
harness for a motor vehicle with a spliced portion, where-
in wire harnesses are disposed on a bent arrangement
path in a motor vehicle; the wires are provided with
spliced portion on the bent arrangement path; the spliced
portion is waterproofed by the above method; opposite
sides of the spliced portion are bent in the bent arrange-
ment path; and the spliced portion is rendered in a straight
position.
�[0010] Since the spliced portion of the wires is water-
proofed by the above waterproofing method and the stiff-
ness of the spliced portion is enhanced by half- �wrap-
winding the narrow pressure sensitive adhesive tape
around the outer periphery of the spliced portion, even if
the spliced portion is disposed on the curved arrange-
ment path, the spliced portion is hard to bend and can
maintain a straight position, so that the opposite sides of
the spliced portion are bent. Even if the spliced portion
should be bent a little, it is possible to maintain the close
contact between the splice portion and the foamed sheet
and wide pressure sensitive adhesive tape without dela-
minating the sheet and tape from the spliced portion,
since the narrow pressure sensitive adhesive tape is
wound around the outer periphery of the spliced portion.
Accordingly, it is possible to prevent the performance in
waterproofing from being lowered.

EFFECTS OF THE INVENTION

�[0011] As described above, according to the water-
proofing method of the present invention, since the
foamed sheet and wide pressure sensitive adhesive tape
are wound around the spliced portion and another narrow
pressure sensitive adhesive tape is further wound around
the sheet and tape by the spiral half wrap winding man-
ner, it is possible to fill the waterproofing agent into the
clearances between the core wires without causing any
voids, thereby enhancing a performance in waterproof-
ing.
�[0012] Furthermore, since the narrow pressure sensi-
tive adhesive tape is wound around the outer periphery
of the spliced portion by the spiral half wrap winding man-
ner, the stiffness of the spliced portion is enhanced and
the spliced portion is hard to bend. Accordingly, the
spliced portion is not bent and can maintain the straight
position, even if the section including the spliced portion
of the wires is disposed on the curved arrangement path
in the motor vehicle. Since the opposite sides of the
spliced portion are bent, it is possible to prevent the
spliced portion from lowering the performance in water-
proofing.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0013]

[Fig. 1] Figure 1A is a front elevation view of an em-
bodiment of a spliced portion of wires for a motor
vehicle in accordance with the present invention. Fig-
ure 1B is a cross section view of the spliced portion
taken along lines A- �A in Figure 1A.
[Fig. 2] Figure 2 is a plan view of the spliced portion
shown in Figure 1A.
[Fig. 3] Figure 3 is a plan view of a wide pressure
sensitive adhesive tape on which a foamed sheet is
mounted.
[Fig. 4] Figure 4 is a plan view of the wide pressure
sensitive adhesive tape similar to Figure 3, illustrat-
ing the foamed sheet on which the spliced portion of
the wires is mounted.
[Fig. 5] Figures 5A and 5B are a sectional view of
the foamed sheet and wide pressure sensitive ad-
hesive tape wound around the spliced portion.
[Fig. 6] Figure 6 is an explanatory view of a conven-
tional method for waterproofing a spliced portion of
the wires.

EXPLANATION OF SIGNS

�[0014]

10 waterproofed, spliced section
11 insulation covers
12 core wire exposed portions
13 spliced portion
14 silicone
15 foamed sheet
16 wide pressure sensitive adhesive tape
17 narrow pressure sensitive adhesive tape
W1, W2 wires

DETAILED DESCRIPTION OF THE INVENTION

�[0015] Referring now to the drawings, embodiments
of the present invention will be described below.�
Figure 1A to Figure 5B show the embodiments of the
present invention.�
Wires W1 and W2 are striped off insulation covers 11 at
intermediate areas of the wires in a longitudinal direction
to expose core wires 12. The exposed core wires 12, 12
are welded by means of ultrasonic welding to form a
spliced portion 13.
The exposed core wires 12 disposed at the opposite
sides of the spliced portion 13 are embedded in a silicone
14. A foamed sheet 15 and a wide pressure sensitive
adhesive tape 16 are wound around the silicon-�embed-
ded portion of the core wires 12 and a narrow pressure
sensitive adhesive tape 17 is further wound around the
outer periphery of the wide pressure sensitive adhesive
tape 16 by a spiral half wrap winding manner to form a
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waterproofed, spliced section 10.
�[0016] Each of the wide and narrow pressure sensitive
adhesive tapes 16 and 17 is made of a vinyl chloride tape
of which one side is coated with an adhesive. The vinyl
chloride tape is commonly used to bind wires.�
The narrow pressure sensitive adhesive tape 17 is made
of a pressure sensitive adhesive tape that is wound
around the wires W1 and W2 to bind them. The narrow
pressure sensitive adhesive tape 17 may be continuously
wound around them from other portion to the spliced por-
tion.
�[0017] Before the wide pressure sensitive adhesive
tape 16 and foamed sheet 15 are wound around the
spliced portion 13, they are formed into rectangular
shapes shown in Figure 3. The foamed sheet 15 is small-
er in size than the adhesive tape 16. A length L2 of the
foamed sheet 15 in a longitudinal direction X of the wire
harness is set to be less than 80 % of a length L1 of the
wide pressure sensitive adhesive tape 16 in the longitu-
dinal direction X. In the present embodiment, the length
L1 is 65 mm and the length L2 is 30 mm (46 % of L1).
�[0018] The foamed sheet 15 is adhered to the wide
pressure sensitive adhesive tape 16 in parallel with the
tape 16 and at a central position of the tape 16 in the
longitudinal direction X of the wire harness. An adhesive
is applied to an adhesive surface 16a of the wide pressure
sensitive adhesive tape 16. The adhesive surface 16a is
exposed at the opposite end sides of the foamed sheet
15 in the longitudinal direction X of the wire harness so
that the insulation covers 11 of the wires W1 and W2 can
be adhered to the exposed adhesive surface 16a.�
A length of the foamed sheet 15 in a winding direction Y
is set to be longer than an outer peripheral length of the
piled wires W1 and W2 so that the foamed sheet 15 can
be wound around the outer periphery of the piled wires
W1 and W2 by at least one turn.
�[0019] Next, a waterproofing method of the spliced por-
tion 13 will be described below.�
Firstly, as shown in Figure 2, the insulation covers 11 are
stripped from the wires W1 and W2 at intermediate po-
sitions to be spliced. Then, the core wires of the wires
W1 and W2 are exposed to form core wire exposed por-
tions 12. The core wire exposed portions 12 are welded
by means of ultrasonic welding to form the spliced portion
13 so that the wires W1 and W2 are connected to each
other at their intermediate positions.
�[0020] Secondly, as shown in Figure 3, the foamed
sheet 15 is mounted on and adhered to the adhesive
surface 16a of the wide pressure sensitive adhesive tape
16 at a central position in the longitudinal direction X and
at a side end in the winding direction (width direction) Y.
The other side end of the wide pressure sensitive adhe-
sive tape 16 extends in the winding direction Y.�
Thirdly, a predetermined amount of the silicone 14 is ap-
plied to the central area on the foamed sheet 15. A part
of the applied silicone 14 penetrates into the foamed
sheet 15 and the other part of the applied silicone 14
remains on a surface of the foamed sheet 15.

Fourthly, as shown in Figure 4, the spliced portion 13 of
the wires W1, W2, the core wire exposed portions 12
continued to the opposite sides of the spliced portion 13,
and the insulation covers 11a of the wires continued to
the core wire exposed portions 12 are mounted on the
central area of the foamed sheet 15 to which the silicone
14 is applied. Further, insulation covers 11b continued
to the insulation covers 11a are mounted on the wide
pressure sensitive adhesive tape 16 that extends over
the foamed sheet 15.
�[0021] Fifthly, as shown in Figure 5A, while the foamed
sheet 15 is laminated on the wide pressure sensitive ad-
hesive tape 16, the wide pressure sensitive adhesive
tape 16 and foamed sheet 15 are turned to the winding
direction Y from the opposite lateral sides of the spliced
portion 13 to enclose the spliced portion 13 so that the
opposite lateral ends of the foamed sheet 15 are super-
imposed on each other and the opposed adhesive sur-
faces 16a of the wide pressure sensitive adhesive tape
16 are adhered to each other. Under this condition, the
other side end of the wide pressure sensitive adhesive
tape 16 is not wound. Thus, the foamed sheet 15 is close-
ly contacted to the spliced portion 13, the core wire ex-
posed portions 12, and the insulation covers 11a contin-
ued to the core wire exposed portions 12. At the same
time, the wide pressure sensitive adhesive tape 16 is
adhered to the insulation cover 11b. Thus, the silicone
14 on the foamed sheet 15 is pressed onto the spliced
portion 13, core wire exposed portions 12, and insulation
covers 11 so that the silicone 14 is filled into clearances
among them.
�[0022] Sixthly, as shown in Figure 5B, the other side
end of the wide pressure sensitive adhesive tape 16 is
strongly wound around the outer periphery of the one
side end of the wide pressure sensitive adhesive tape 16
that is previously wound around the spliced portion 13.
Furthermore, the other side end of the wide pressure
sensitive adhesive tape 16 presses the foamed sheet 15
so that the foamed sheet 15 is closely contacted with the
spliced portion 13. Consequently, the silicone 14 pene-
trated in the foamed sheet 15 is squeezed and filled into
the clearances between the spliced portion 13 and the
foamed sheet 15.
�[0023] Finally, as shown in Figures 1A and 1B, the nar-
row pressure sensitive adhesive tape 17 is wound around
the outer periphery of the wide pressure sensitive adhe-
sive tape 16 along the longitudinal direction X of the wires
W1 and W2 by a spiral half wrap winding manner. Since
the narrow pressure sensitive adhesive tape 17 further
presses the foamed sheet 15 when the narrow pressure
sensitive adhesive tape 17 is strongly wound around the
foamed sheet by the spiral half wrap winding manner,
the silicone 14 is squeezed from the foamed sheet 15
onto the spliced portion 13 and filled into the clearances
between the splice portion 13 and the foamed sheet 15.
Under this condition, a little amount of the penetrated
silicone 14 remains in the foamed sheet 15 and a great
amount of the applied silicone 14 is filled into the clear-
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ances among the spliced portion 13 and the core wire
exposed portions 12.
�[0024] According to the waterproofing method of the
present invention, the silicone 14 is filled into the clear-
ances among the core wires in the waterproofed, spliced
section 10 without leaking the silicone 14, the foamed
sheet 15 is closely contacted with the outer periphery of
the spliced portion 13, and the outer periphery of the
foamed sheet 15 is enclosed by the wide pressure sen-
sitive adhesive tape 16. Consequently, it is possible to
enhance a performance in waterproofing. Furthermore,
since the narrow pressure sensitive adhesive tape 17
covers the outer periphery of the wide pressure sensitive
adhesive tape 16 by the half wrap winding manner, it is
possible to enhance stiffness of the waterproofed, spliced
section 10.
�[0025] Even if the waterproofed, spliced section 10 is
disposed on a bent area when the wire harness is ar-
ranged in the motor vehicle, the waterproofed, spliced
section 10 is not bent and the opposite side ends of the
core wire portions adjacent the waterproofed, spliced
section are bent. Consequently, the wires can be dis-
posed along a desired bent arrangement path in the mo-
tor vehicle, as a whole. �
Thus, since the waterproofed, spliced section 10 is not
bent but keeps its straight position, it is possible to pre-
vent the foamed sheet 15 and wide pressure sensitive
adhesive tape 16 in the waterproofed, spliced section 10
from being cracked or delaminated and to enhance per-
formance in waterproofing.
�[0026] Although two wires are stripped off insulation
covers at the intermediate areas in the above embodi-
ment, the waterproofing method of the present invention
can be preferably applied to the case where more than
three wires are spliced. Means for splicing the core wires
is not limited to the welding method. The splicing means
may be soldering means or press-�contact terminals in
order to form the spliced portion.

Claims

1. A waterproofing method of a spliced portion, com-
prising the steps of:�

disposing a foamed sheet on a central area of
an inner surface of a wide pressure sensitive
adhesive tape, said foamed sheet being coated
with a waterproofing agent made of silicone;
mounting a spliced portion of wires on said
foamed sheet;
winding said foamed sheet together with said
wide pressure sensitive adhesive tape around
said spliced portion;
covering core wire exposed portions of said
wires continued to the opposite sides of said
spliced portion with said foamed sheet contain-
ing said waterproofing agent;

covering insulation covers of said wires contin-
ued to said core wire exposed portions with said
wide pressure sensitive adhesive tape; and
winding an outer periphery of said wide pressure
sensitive adhesive tape by another narrow pres-
sure sensitive adhesive tape by a half wrap
winding manner.

2. An arranging structure of a wire harness for a motor
vehicle with a spliced portion, �

wires being disposed on a bent arrangement
path in a motor vehicle;
said wires being provided with spliced portion
on said bent arrangement path;
said spliced portion being waterproofed by the
method according to Claim 1;
opposite sides of said spliced portion being bent
in said bent arrangement path; and
said spliced portion being rendered in a straight
position.
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