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(57) Abstract: A wiring harness (1) including an electric
wire body (10) divided in— to a trunk portion (11), a plural -
ity of branch portions (12) connected to the trunk portion,
and a plurality of unbranched terminal portions (13) con-
nected to the trunk or branch portion, and a wiring harness
manufacturing system (500) arranging a protector extruder
(200), a corrugate tube extruder (300), a sheet cutting ma-
chine (400), and attaching portions of protector, corrugate
tube and sheet in one factory are disclosed. The trunk por-
tion has a protector (20) including a shape holding portion
(21) formed in a gutter shape along a predetined three-di-
mensional shape and receiving the trunk portion (11) in the
shape holding portion. In some of branch portions, a corrug-
ate tube (30) is arranged, and has a tubular portion (31) re-
ceiving the branch portion (12) and a joint portion (32) flex-
ibly connecting the tubular portion. In all terminal portions,
a pair of sheets (40) sand— wiching the terminal portion (13)
therebetween are arranged.
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Description

Title of Invention: WIRING HARNESS AND WIRING HARNESS

[0001]

[0002]

[0003]

[0004]

MANUFACTURING SYSTEM
Technical Field

The present invention relates to a wiring harness arranged in a moving object as a
vehicle, and a wiring harness manufacturing system for manufacturing the wiring

harness.

Background Art

A plurality of electric components is mounted on a vehicle as a moving object. For
this reason, in the vehicle, a wiring harness (for example, Patent Document 1) for
transmitting desired electric power and signal to the electric components is provided.
Such the wiring harness has an electric wire body constructed with a plurality of
electric wires, and an exterior member arranged around the electric wire body.

The wiring harness is arranged at various positions in the vehicle. For this reason, it
is required to have a function in the exterior member of the wiring harness according to
the arranged position. For example, according to wiring harness shown in FIG. 8, an
exterior member such as a hard protector having holding function for holding the
electric wire with a constant shape body and protective function for protecting the
electric wire is arranged in a first portion (1) of a electric wire body, the first portion
(1) being located at a position which is likely to contact with another member. Fur-
thermore, an exterior member such as a corrugate tube having flexion function is
arranged in a second portion (2) of the electric wire body. The second portion (2) is
bent when the exterior member such as a corrugate tube is assembled in a vehicle. Ad-
ditionally, an exterior member such as a clamp having fixing function is arranged in a
third portion (3) of the electric wire body. The third portion (3) is located at a position
which is likely to generate abnormal noise by influence of movements. Moreover, a
simple exterior member such as a tape is arranged in a fourth portion (4) of the electric
wire body. It is required to protect the fourth portion (4) from being touched, stretched,
and loosed when the wiring harness is conveyed or the simple exterior is assembled in
a vehicle. Furthermore, the fourth portion (4) is required to maintain a state bundling
the electric wire body so as to improve workability. Furthermore, exterior members
such as a sheet, a tube, a grommet and so on are arranged as needed.

Also, the wiring harness includes various exterior members as discussed previously.
For example, as shown in FIG. 9, each exterior member is manufactured in each
factory, and a part number is given to the each exterior member, and then the each

exterior member is transmitted to a wiring harness assembling factory. Thereafter, the
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exterior members which are necessary to assemble the wiring harness are collected
based on the part number, and the collected exterior members are assembled. As a

result, the wiring harness is manufactured.

Citation List

Patent Literature
PTL 1: [Patent Document 1] Japanese Published Application No. 2007-59298

Summary of Invention

Technical Problem

The above wiring harness includes a plurality of exterior members of various types
according to the above each function. For this reason, number of the exterior members
is numerous, and exterior members are arranged in various positions of the wiring
harness. Thus, attaching positions for attaching the exterior members to the wiring
harness is hard to understand. Therefore, there is a problem that a lot of work is caused
when the wiring harness is assembled when the wiring harness is assembled.

Furthermore, in the wiring harness, various exterior members are transported and
collected from various factories to the wiring harness assembling factory. For this
reason, distribution costs occur, and as a result production cost is increased.

Accordingly, an object of the present invention is to solve the above problem. That
is, an object of the present invention is to provide a wiring harness which can easily
assemble with less work, and to provide manufacturing system of the wiring harness
which can reduce distribution costs of the exterior members and thus can reduce cost

of the wiring harness.

Solution to Problem

The inventors of the present invention considered structure of the wiring harness
hard. As a result, it is noticed that an electric wire body consisting of a plurality of
electric wires can be hierarchically-divided into a trunk portion assembled in a vehicle
with a state maintained in a predefined three-dimensional shape, a plurality of branch
portions directly or indirectly connected to the trunk portion and assembled in the
vehicle, a plurality of unbranched terminal portions connected to the trunk portion or
the branch portion, and constructed. Furthermore, it is found that functions required for
exterior members depending on the trunk portion, the branch portions, and the terminal
portions can be unified. Thus, completion of the present invention has been reached.

More specifically, in order to attain the above-mentioned object, a first aspect of the
present invention provides a wiring harness comprising:

an electric wire body consisting of a plurality of electric wires;

one trunk portion arranged in the electric wire body, and assembled in an assembly

object with a state maintained in a predefined three-dimensional shape;
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[0013]

a plurality of branch portions arranged in the electric wire body, directly or indirectly
connected to the trunk portion, and assembled in the assembly object with a flexible
state;

a plurality of unbranched terminal portions arranged in the electric wire body, and
connected to the trunk portion or the branch portion;

a trunk portion exterior member arranged in the trunk portion, having a shape holding
portion formed in a gutter or tubular shape along the three-dimensional shape,
receiving the trunk portion in the shape holding portion, and maintaining the trunk
portion in the shape holding portion;

a branch portion exterior member arranged in some or all of the branch portions, and
having a tubular portion receiving the branch portion and a joint portion flexibly
connecting the tubular portion; and

a sheet-shaped terminal portion exterior member arranged in some or all of the
terminal portions, and covering the terminal portion.

According to a second aspect of the present intention, the trunk portion exterior
member has a trunk portion fixing apparatus fixing the shape holding portion and the
assembly object, and integrally formed with the shape holding portion.

According to a third aspect of the present intention, the branch portion exterior
member has a branch portion fixing apparatus fixing the tubular portion and the
assembly object, and integrally formed with the tubular portion.

Furthermore, in order to attain the above-mentioned object, a fourth aspect of the
present invention provides a wiring harness manufacturing system for manufacturing a
wiring harness including (a) an electric wire body consisting of a plurality of electric
wires, and having one trunk portion assembled in an assembly object with a state
maintained in a predefined three-dimensional shape, a plurality of branch portions
directly or indirectly connected to the trunk portion and assembled in the assembly
object with a flexible state, and a plurality of unbranched terminal portions connected
to the trunk portion or the branch portion; (b) a trunk portion exterior member having a
shape holding portion formed in a gutter or tubular shape along the three-dimensional
shape, receiving and maintaining the trunk portion in the shape holding portion; (c) a
branch portion exterior member having a tubular portion receiving the branch portion,
and a joint portion flexibly connecting the tubular portion, and (d) a sheet-shaped
terminal portion exterior member covering the terminal portion, the wiring harness
manufacturing system comprising:

a first extruder extrusion-molding the trunk portion exterior member from resin
material;

a second extruder extrusion-molding the branch portion exterior member from resin

material;
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a sheet cutting machine cutting the terminal portion exterior member from sheet base
material; and

an assembly portion assembling the trunk portion exterior member extrusion-molded
by the first extruder in the trunk portion, assembling the branch portion exterior
member extrusion-molded by the second extruder in the branch portion, and as-
sembling the terminal portion exterior member cut by the sheet cutting machine in the
terminal portion,

wherein the first extruder, the second extruder, the sheet cutting machine, and the
assembly portion are arranged in a single factory.

According to a fifth aspect of the present intention, the assembly portion includes a
first subassembly portion attaching the trunk portion exterior member which is
extrusion-molded by the first extruder to the trunk portion, and a first carrying
mechanism conveying the trunk portion exterior member which is extrusion-molded by
the first extruder to the first subassembly portion is further arranged in the wiring
harness manufacturing system.

According to a sixth aspect of the present intention, the assembly portion includes a
second subassembly portion attaching the branch portion exterior member which is
extrusion-molded by the second extruder to the branch portion, and a second carrying
mechanism conveying the branch portion exterior member which is extrusion-molded
by the second extruder to the second subassembly portion is further arranged in the
wiring harness manufacturing system.

According to a seventh aspect of the present intention, the assembly portion includes
a third subassembly portion attaching the terminal portion exterior member which is
cut by the sheet cutting machine to the terminal portion, and a third carrying
mechanism conveying the terminal portion exterior member which is cut by the sheet
cutting machine to the third subassembly portion is further arranged in the wiring
harness manufacturing system.

According to the first aspect of the invention, the electric wire body consisting of a
plurality of electric wires; the one trunk portion arranged in the electric wire body, and
assembled in an assembly object with a state maintained in a predefined three-
dimensional shape; the plurality of branch portions arranged in the electric wire body,
directly or indirectly connected to the trunk portion, and assembled in the assembly
object with a flexible state; the plurality of unbranched terminal portions arranged in
the electric wire body, and connected to the trunk portion or the branch portion; the
trunk portion exterior member arranged in the trunk portion, having a shape holding
portion formed in a gutter or tubular shape along the three-dimensional shape,
receiving the trunk portion in the shape holding portion, and maintaining the trunk

portion in the shape holding portion; the branch portion exterior member arranged in
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some or all of the branch portions, and having a tubular portion receiving the branch
portion and a joint portion flexibly connecting the tubular portion; and the sheet-
shaped terminal portion exterior member arranged in some or all of the terminal
portions, and covering the terminal portion are provided in the wiring harness of the
present invention. That is, the electric wire body is hierarchically divided into three
type portions, more specifically, mainly the trunk portion, the branch portion and the
terminal portion, and those portions have different types of the exterior members, re-
spectively.

According to the second aspect of the invention, since the trunk portion exterior
member has the trunk portion fixing apparatus fixing the shape holding portion and the
assembly object, and integrally formed with the shape holding portion, it is not
required to have another fixing apparatus for fixing the trunk portion fixing apparatus
to the assembly object. Thus, the number of parts can be more reduced.

According to the third aspect of the invention, since the branch portion exterior
member has a branch portion fixing apparatus fixing the tubular portion and the
assembly object, and integrally formed with the tubular portion, it is not required to
have another fixing apparatus for fixing the trunk portion fixing apparatus to the
assembly object. Thus, the number of parts can be more reduced.

According to the fourth aspect of the invention, the wiring harness manufacturing
system has the first extruder extrusion-molding the trunk portion exterior member from
resin material; the second extruder extrusion-molding the branch portion exterior
member from resin material; the sheet cutting machine cutting the terminal portion
exterior member from sheet base material; and the assembly portion assembling the
trunk portion exterior member extrusion-molded by the first extruder in the trunk
portion, assembling the branch portion exterior member extrusion-molded by the
second extruder in the branch portion, and assembling the terminal portion exterior
member cut by the sheet cutting machine in the terminal portion. That is, devices man-
ufacturing the exterior members required for the wiring harness assembly and the
assembly portion attaching the exterior members manufactured with the devices to the
electric wire body are arranged in a single factory.

According to the fifth aspect of the invention, the assembly portion includes the first
subassembly portion attaching the trunk portion exterior member which is extrusion-
molded by the first extruder to the trunk portion, and the first carrying mechanism
conveying the trunk portion exterior member which is extrusion-molded by the first
extruder to the first subassembly portion is further arranged in the wiring harness man-
ufacturing system. For this reason, the trunk portion exterior member extrusion-molded
is conveyed to the first subassembly portion by the first carrying mechanism.

According to the sixth aspect of the invention, the assembly portion includes a
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second subassembly portion attaching the branch portion exterior member which is
extrusion-molded by the second extruder to the branch portion, and a second carrying
mechanism conveying the branch portion exterior member which is extrusion-molded
by the second extruder to the second subassembly portion is further arranged in the
wiring harness manufacturing system. For this reason, the branch portion exterior
member extrusion-molded is conveyed to the second subassembly portion by the

second carrying mechanism.
According to the seventh aspect of the invention, the assembly portion includes a

third subassembly portion attaching the terminal portion exterior member which is cut
by the sheet cutting machine to the terminal portion, and a third carrying mechanism
conveying the terminal portion exterior member which is cut by the sheet cutting
machine to the third subassembly portion is further arranged in the wiring harness
manufacturing system. For this reason, the terminal portion exterior member is

conveyed to the third subassembly portion by the third carrying mechanism.

Advantageous Effects of Invention

According to the present invention, the electric wire body is divided into hierarchical
three parts, more specifically, mainly on the trunk portion, the branch portion and the
terminal portion. In the three types portions, different types of the exterior members
are provided. Therefore, a type of the exterior member and a number of components
can be reduced, and the exterior members can be orderly and regularly positioned
according to type. As a result, assembly man-hour of the wiring harness can be
decreased. Furthermore, since the exterior members are attached to the trunk portion,
the branch portion and the terminal portion in order, the wiring harness can be easily
assembled.

Furthermore, according to the present invention, the trunk portion fixing apparatus
fixing the shape holding portion and the assembly object is arranged in the trunk
portion exterior member, and integrally formed with the shape holding portion.
Therefore, wiring harness assembly work can be more reduced, ant the wiring harness
can be more easily assembled.

Furthermore, according to the present invention, the branch portion fixing apparatus
fixing the tubular portion and the assembly object are arranged in the branch exterior
member, and integrally formed with the tubular portion. As a result, the number of
components can be reduced, and the work of the wiring harness assembly can be more
reduced. Moreover, the wiring harness can be more easily assembled.

Furthermore, according to the present invention, there are few types of exterior
members required for assembling the wiring harness. For this reason, devices manu-

facturing the exterior members can be provided in one factory. Furthermore, since the
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devices and the assembly portion are arranged in single factory, transportation from
another factory is not required. As a result, distribution cost can be reduced, and the

wiring harness can be cheaply manufactured.
Furthermore, according to the present invention, since the trunk portion exterior

member is conveyed to the first subassembly portion by the first carrying mechanism,
it is unnecessary to mange part number of the trunk portion exterior member. Thus,
management cost when conveying the trunk portion exterior member can be reduced,
and the wiring harness can be more cheaply manufactured.

Furthermore, according to the present invention, since the branch portion exterior
member is conveyed to the second subassembly portion by the second carrying
mechanism, it is unnecessary to mange part number of the branch portion exterior
member. Thus, management cost when conveying the branch portion exterior member
can be reduced, and the wiring harness can be more cheaply manufactured.

Furthermore, according to the present invention, since the terminal portion exterior
member is conveyed to the third subassembly portion by the third carrying mechanism,
it is not required to mange part number of the terminal portion exterior member. Thus,
management cost when conveying the terminal portion exterior member can be
reduced, and the wiring harness can be more cheaply manufactured.

Brief Description of Drawings

[fig. 1]FIG. 1 is a diagram showing one embodiment of a wiring harness of the present
invention and schematic configuration the wiring harness manufactured with a wiring
harness manufacturing system.

[fig.2A]FIG. 2A is a perspective view of a protector arranged in a trunk portion of the
wiring harness in FIG. 1.

[fig.2B]FIG. 2B is a perspective view seeing the protector shown in FIG. 1 from
another angle.

[fig.3A]FIG. 3A is a perspective view of a extruder used for forming the protector in
FIG. 2.

[fig.3B]FIG. 3B is an enlarged perspective view of variable die portion of the extruder
in FIG. 2A.

[fig.3C]FIG. 3C is a perspective view of the variable die.

[fig.3D]FIG. 3D is a side perspective view of the variable die.

[fig.3E]FIG. 3E is a diagram illustrating action of a head of the variable die.
[fig.4A]FIG. 4A is a perspective view of a stretched state of a corrugate tube arranged
in a branch portion of the wiring harness in FIG. 1.

[fig.4B]FIG. 4B is a perspective view of a bending state of the corrugate tube in FIG.
4A.
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[fig.4CJFIG. 4C is a side view of an attaching clip arranged in a tubular portion of the
corrugate tube in FIG. 4A.
[fig.SA]FIG. 5A is a perspective view of a extruder used for forming the corrugate tube
in FIGS. 4A to 4C.
[fig.5SB]FIG. 5B is a top view of a forming portion of the extruder in FIG. 5A.
[fig.5CJFIG. 5C is a front view illustrating a shape of a mold block arranged in the
forming portion.
[fig.5SD]FIG. 5D is a perspective view of the mold block.
[fig.6A]FIG. 6A is a perspective view of a pair of sheets arranged in a terminal portion
of the wiring harness in FIG. 1.
[fig.6B]FIG. 6B is a cross-sectional view of the pair of sheets in a width direction.
[fig.6C]FIG. 6C is a diagram illustrating a method attaching the pair of sheets to the
terminal portion.
[fig.6D]FIG. 6D is a diagram illustrating a method manufacturing the pair of sheets.
[fig.7]FIG. 7 is a diagram showing schematic configuration of wiring harness manu-
facturing system of the present invention.
[fig.8]FIG. 8 is a diagram showing configuration of a conventional wiring harness.
[fig.9]FIG. 9 is a diagram illustrating procedure of member used for assembling the
conventional wiring harness.
Description of Embodiments

Hereafter, one embodiment of a wiring harness (A) and a wiring harness manu-
facturing system (B) in the present invention will be explained with reference to FIGS.
1 to 6.

Example 1

First, one embodiment of the wiring harness (A) of the present invention will be
explained with reference to FIGS. 1 to 6.

In the embodiment of the present invention, one example 1 of the wiring harness
which is arranged in a vehicle as an assembly object will be explained. The wiring
harness is electrically connected between a plurality of electric components mounted
on the vehicle, or between the electric component and a battery. The wiring harness
transmits a desired electric power or signal to the electric components. Also, the wiring
harness of the present invention may be assembled in a moving object such as airplane
or ship, and in device which is fixed and installed in place.

As shown in FIG. 1, the wiring harness 1 has an electric wire body 10, a protector 20
as a trunk portion exterior member, a corrugate tube 30 as a branch portion exterior
member, a pair of sheets 40 as a terminal portion exterior member, and a connector 50.

The electric wire body 10 is constructed by bundling a plurality of covered electric
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wires. The covered electric wire has a conductive core wire, and an insulating covered
portion. The core wire is made of copper, and formed by twisting a plurality of element
wires. The core wire may consist of one element wire. The covered portion is made of
insulating synthetic resin, and covers the core wire. The electric wire body 10 is
divided into a trunk portion 11, a branch portion 12 and a terminal portion 13, and hi-
erarchically-structured.

The trunk portion 11 is a portion assembled in the vehicle with a state held in a
predefined three-dimensional shape based on a shape of an arrangement portion of the
vehicle. The trunk portion 11 is located at a center of the electric wire body 10, that is,
a trunk. A plurality of branch portions 12 and a plurality of terminal portion 13
described in below are branched from the trunk portion 11 and provided.

In the embodiment of the present invention, the trunk portion 11 is one portion which
is positioned at a center of the electric wire body 19 and does not include a branch.
However, structure of the trunk portion 11 is limited thereto. For example, the trunk
portion 11 may be branched. If there is a portion assembled in the vehicle with the
state held in a predefined three-dimensional shape, structure of the trunk portion 11 is
optional unless it is inconsistent with the object of the present invention. Actually,
structure of the trunk portion 11 is suitably defined depending on configuration of the
vehicle in which the wiring harness 1 is arranged.

The branch portion 12 is a portion assembled in a moving object such as a vehicle
with a state being able to bend in the electric wire body 10. The branch portion 12 is
branched from the trunk portion 11 or another branch portion 12, and provided. So, the
branch portion 12 is directly or indirectly connected to the trunk portion 11.

In the embodiment of the present invention, a plurality of the branch portions 12(1)
to 12(7) is provided. The branch portions 12(1) and 12(7) are arranged in one end of
the trunk portion 11, respectively, and divided into two parts. The branch portion 12(2)
is branched in a halfway position, more specifically a position except the terminal on
the side of one end of the trunk portion 11, and arranged. The branch portion 12(3) is
branched in a halfway position of the branch portion 12(2) on the tip side, and
arranged. The branch portions 12(4) and 12(5) are arranged in the other end of the
trunk portion 11, and divided into two parts. The branch portion 12(6) is arranged in a
halfway position of the other end of the trunk portion 11, and branched.

Structure of the branch portions 12 is not limited thereto. The structure of the branch
portions 12 is optional unless it is inconsistent with the object of the present invention,
if there is a portion which is directly or indirectly connected to the trunk portion 11 and
is assembled in the moving object with a state being able to bend. Practically, the
structure of the branch portions 12 is defined depending on configuration of a vehicle

in which the wiring harness 1 is arranged.
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A terminal portion 13 is connected to the trunk portion 11 or the branch portion 12,
and not branched. The terminal portion 13 is located at a terminal of the electric wire
body 10. One end of the terminal portion 13 is connected to the trunk portion 11 or the
branch portion 12. The other end of the terminal portion 13 is connected to a connector
50. The connector 50 is fitted to another connector which is arranged in electric
component of the vehicle, and electrically connects the wiring harness 1, namely,
electric wire body 10, with the electric component.

According to the embodiment of the present invention, a plurality of the terminal
portions 13(1) to 13(9) is provided. In the drawings, for convenience sake, the one
reference numeral is assigned with each branch point which is branched from the trunk
portion 11 or the branch portion 12. More specifically, the reference numeral 13 is
assigned with two or three terminal portions 13. The terminal portions 13(1) to 13(7)
are respectively divided into two or three parts, and connected to each tip of the branch
portions 12(1) to 12(7). Furthermore, the terminal portion 13(8) is divided into three
parts at a halfway position of the trunk portion 11 near the center of the trunk portion
11, and arranged. Additionally, the terminal portion 13(9) is arranged in a halfway
position near base terminal of the branch portion 12(2), and divided into two parts.

Structure of the terminal portions 13 described above is not limited thereto. The
structure of the terminal portions 13 is optional unless it is inconsistent with the object
of the present invention, if there is a portion which is connected to the trunk portion 11
or the branch portion 12 without branch, and arranged in the terminal of the electric
wire body 10. Practically, the structure of the terminal portions 13 is defined
depending on configuration of a vehicle in which the wiring harness 1 is arranged.

A protector 20 is arranged in the trunk portion 11 of the electric wire body 10
described above, and made of hard synthetic resin. As shown in FIGS. 2A and 2B, the
protector 20 has a shape holding portion 21, and a protector clamp 22 as a trunk
portion fixing apparatus.

The shape holding portion 21 has a belt-shaped bottom wall 21a, and a pair of side
walls 21b extending from the opposing edges of the bottom wall 21a in a width
direction. The shape holding portion 21 is formed into U-shape. Several parts of the
shape holding portion 21 in the longitudinal direction are bent in a predefined
direction, and the shape holding portion 21 is formed according to the three-di-
mensional shape.

A leading slit 21c is arranged in the side wall 21b. The leading slit 21c is formed by
cutting the side wall 21b in a rectangular shape corresponding to the branch portion 12
and the terminal portion 13 branched from the halfway position of the trunk portion 11.
The branch portion 12 and the terminal portion 13 divided from the halfway position of

the trunk portion 11 are led from the leading slit 21c.
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The shape holding portion 21 is formed depending on the shape of the trunk portion
11 received in the shape holding portion 21. More specifically, each point of the shape
holding portion 21 is chanced based on the shape of the trunk portion 11. For example,
in the shape holding portion 21, one part of the side wall 21b is deleted, and the height
of the other part of the side wall 21b is changed. Furthermore, the shape holding
portion 21 receives the trunk portion 11 inside thereof. As a result, the shape holding
portion 21 protects the trunk portion 11 from a shock, and maintains the trunk portion
11 with the three-dimensional shape. According to the embodiment of the present
invention, since the trunk portion 11 is formed in one without a branch, the shape
holding portion 21 is formed in a gutter-shape. However, it is not limited thereto. For
example, when the trunk portion 11 is branched, the shape holding portion 21 is
formed in accordance with the shape of the trunk portion 11.

The protector clamp 22 projects from the bottom wall 21a of the shape holding
portion 21 and the pair of the side walls 21b, and is integrally formed. The protector
clamp 22 is formed in a rectangular plate shape, and is a single body. A fixing device
such as a screw or rivet is inserted into a through hole (not shown) of the protector
clamp 22, and the fixing device is attached to a body of a vehicle. As a result, the
protector clamp 22, more specifically, the shape holding portion 21 and the trunk
portion 11 received in the shape holding portion 21 are fixed in the body of the vehicle.
The shape of the protector clamp 22 is not limited thereto. For example, the shape
thereof may be formed in the same shape as an attaching clip of a corrugate tube 30
described later. The shape of the protector clamp 22 is optional unless it is inconsistent
with the object of the present invention. More specifically, in the protector 20 corre-
sponding to the exterior member of the trunk portion, the protector clamp 22 corre-
sponding to the fixing apparatus of the trunk portion and fixing the shape holding
portion 21 and the vehicle corresponding to an assembly object is integrally formed
with the shape holding portion 21.

Of course, the protector 20 is limited to such configuration. For example, the
protector 20 may be formed in a square-tube or cylinder shape instead of the gutter-
shape. If the shape holding portion 21 which receives the trunk portion 11 depending
on the three-dimensional shape and is formed in a gutter or cylinder shape is provided,
structure of the protector 20 is optional unless it is inconsistent with the object of the
present invention.

Such protector 20 is formed by using synthetic resin which is able to maintain a
desired shape, for example, by using acrylonitrile-butadiene-styrene resin (ABS resin)
with extrusion-molding. In FIGS. 3A to 3E, one example of an extruder used for
forming the protector 20 is shown.

A protector extruder 200 shown in FIG. 3A has a resin extrusion portion 210, a robot
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arm 220, and a control section not shown. The extrusion portion 210 melts and mixes
thermoplastic resin material of pellet geometry, and then extrudes the resin material
from a variable die 211. The robot arm 220 deforms molded material before hardening
extruded from the variable die 211.

As shown in FIG. 3B, the variable die 211 is located at the tip of an extrusion
cylinder arranged in the protector extruder 200. As shown in FIGS. 3C to 3D, the
variable die 211 has a pedestal 211a formed in a circular truncated cone shape, a head
211b rotatably arranged at the pedestal 211a in any direction, and a motor (not shown)
rotating the head 211b in a desired direction and changing the shape of a slit 211b
arranged in the head 211b.

The heard 211b includes a flat surface 211c which is formed in a spherical shape.
The flat surface 211c is formed by cutting a part of the head 211b. The slit 211d is
located in the center of the flat surface 211c, formed in U-shaped, and pass through the
head 211b. Opposed portions of the slit 211d, namely, portions corresponding to the
pair of the side walls 21b include variable height. More specifically, the variable height
is planer view length from a portion (namely, a portion corresponding to the bottom
wall 21a) connecting the opposed portions. Thereby, the shape of the slit 211d can be
changed, and the height of the side wall 21b can be changed. The slit 211d is com-
municated with the extrusion cylinder. Molten resin material is extruded from the
extrusion cylinder through the slit 211d into the exterior. At this time, the head 211b is
rotated in a predetermined direction by the motor, and the slit 211d is changed into a
predetermined shape.

The control section of the protector extruder 200 is constructed with a computer, and
controls the extrusion portion 210 and the robot arm 220 based on defined control
program. In the extrusion portion 210, a predetermined amount of resin is extruded,
and the direction of the variable die 211 and the shape of the slit 211d are changed.
Furthermore, by the robot arm 220, the molded material is supported to a predefined
height, and bent to a predefined angle. As a result, the extruded molded material before
hardening is formed in the three-dimensional shape. Thereafter, the predefined shape is
maintained by the robot arm 220 until the molded material is hardened.

Furthermore, the control section forms the leading slit 21¢ by cutting a part of the
side wall 21b into a rectangular or circular shape with the robot arm 220. The branch
portion 12 and the terminal portion 13 are led from the leading slit 21c. In addition, the
control section cuts the bottom wall 21a and the side wall 21b into U-shape by the
robot arm 220, and forms a rectangular single body by the robot arm 220. The single
body is bent outside, and a through hole is formed in the center of the single body.
Therefore, the protector clam 22 is integrally formed with the shape holding portion

21. Also, a member may be separately formed in the same manner as the attaching clip
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33 of the corrugate tube 30 described below instead of the single body. The member is
attached to the shape holding portion 21 with glue and the like. The member may be
used as the protector clamp 22.In such way, the protector 20 is completed.

In such protector extruder 200, a plurality of various types of protectors 20 including
different types of three-dimensional shape can be easily formed by changing the
control program of the control section and action of the robot arm 220.

In any of the branch portions 12, more specifically, in the branch portions 12(1) to
12(3), and 12(6), the corrugate tube 30 made of synthetic resin is arranged. As shown
in FIG. 4A to 4C, the corrugate tube 30 has a tubular portion 31, a joint portion 32, and
the attaching clip 33 as the branch portion fixing apparatus.

As shown in FIGS. 4A and 4B, the tubular portion 31 is formed in cylindrical shape
so as to receive the branch portion. In a part of the tubular portion 31, a leading hole
31ais arranged. The other branch portion 12 which is branched from the halfway
position of the branch portion 12 and the terminal portion 13 are led from the leading
hole 31a. In drawings, the tubular portion 31a is formed in a straight pipe shape, but it
is not limited thereto. For example, the tubular portion 31 may be bent. The joint
portion 32 is formed in bellows shape along in an axis direction. More specifically, a
concavo portion and a convex portion is arranged in a peripheral wall of the joint
portion 32, and alternately located along the axis direction. Thus, the joint portion 32
can be bent. The joint portion 32 is integrally arranged with the tubular portion 31
between two tubular portions 31. So, the joint portion 32 is connected to the tubular
portions 31 so that the tubular portion 31 is able to bend. Also, the joint portion 32, just
like the tubular portion 31, may have the leading hole in which the other branch
portion 12 divided from the halfway position of the branch portion 12 or the terminal
portion 13 are led.

As shown in FIG. 4C, the attaching clip 33 has integrally a locking portion 34
vertically arranged from an outer periphery surface of the tubular portion 31, and a
support piece 37.

The locking portion 34 is integrally formed with the outer periphery surface of the
tubular portion 31. Furthermore, the locking portion 34 has integrally a columnar
standing piece 35 vertically arranged from the outer periphery surface of the tubular
portion 31, and a pair of locking pieces 36. One end of the locking piece 36 continues
to a tip portion away from the tubular portion 31 in the standing piece 35. The locking
pieces 36 extend from one end of the locking piece 36 to the other end thereof so that
the locking piece 36 gradually approaches to the tubular portion 31. Furthermore, the
locking pieces 36 are arranged away from each other so that the distance between the
locking pieces 36 are gradually increased from the one end toward the other end. The

locking pieces 36 are able to elastically be deformed in a direction approaching each
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other. The support piece 37 is formed in an annular shape. The inner edge portion of
the support piece 37 continues to a base terminal portion near the tubular portion 31 of
the standing piece 35. The support piece 37 extends from the standing piece 35
outward of the standing piece 35.

When the attaching clip 33 is inserted into a locking hole H which is arranged in the
vehicle body S of the vehicle from the one end portion of the standing piece 35, the
locking pieces 36 are elastically deformed once in a direction in which the other end
portions approach each other. Thereafter, when the other end portion of the locking
piece 36 is entered into the locking hole H, the locking pieces 36 is displaced in a
direction in which the other end portions are away from each other by elastic restoring
force, and the locking portion 34 is locked in the locking hole H. Therefore, the tubular
portion 31 and the branch portion 12 received in the tubular portion 31 are fixed to the
vehicle body S. More specifically, the attaching clip 33 (branch portion fixing
apparatus) which fixes the tubular portion 31 and the vehicle (assembly object) is
arranged in the corrugate tube 30 (branch portion exterior member), and integrally
formed with the tubular portion 31. Structure of the attaching clip 33 is one example,
for example, the attaching clip 33 may be formed in the same shape as the above
protector clamp 22. Unless contrary to the object of the present invention, the structure
of the attaching clip 33 is optional. Furthermore, the corrugate tube 30 may not include
the attaching clip 33.

The corrugate tube 30, for example, is made of synthetic resin such as ABS resin or
polycarbonate, and is formed by extrusion-molding. In FIGS. 5A to 5D, one example
of the extruder used for molding the corrugate tube 30 is shown.

A corrugate tube extruder 300 shown in FIG. 5A has a extrusion section 310, a
molding section 320, a cooling section 330, a cutting section 340, and a control section
not shown.

The extrusion section 310 melts and mixes thermoplastic resin material of pellet
geometry, and then extrudes the resin material from a die in which an annular slit is
arranged. The cooling section 330 has cooling water in a tank, and cools molded
material deformed by the molding section 320 with cooling water. The cutting section
340 has a pair of cutting blades located opposed to each other in up and down di-
rections, and cuts the cylindrical molded material cooled with the cooling section 330 a
desired length by the pair of the cutting blades. The extrusion section 310, the molding
section 320, the cooling section 330, and the cutting section 340 is linearly arranged.

As shown in FIG. 5B, the molding section 320 has a pair of endless belts 321 and a
plurality of mold blocks 325. The endless belts 321 are arranged opposed to each other
and parallel to each other. The mold blocks 325 are arranged on the outer periphery

surface of the endless belt 321 in parallel in a circumferential direction of the endless
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belt 321, and formed in a rectangular solid shape. When the mold block 325 arranged
on the one endless belt 321 is opposed to the mold block 325 arranged on the other
endless belt 321 between the pair of the endless belt 321, each opposed surface of the
mold block 325 is closely overlapped.

As shown in FIGS. 5C and 5D, a groove formed in a desired shape is arranged in the
opposed surface of the mold block 325, the opposed being a surface facing the front in
FIG. 5C. for example, a groove m1 being a semi-circular shape in cross-section is
formed in the opposed surface of the mold block 325(1) forming the tubular portion 31
along the width direction (horizontal direction in FIG. 5C). Furthermore, a groove m2
and a groove m3 are formed in the mold block 325(2) forming a part in which the
attaching clip 33 is arranged in the tubular portion 31. The groove m2 is formed in a
semi-circular shape in cross-section, and arranged in the opposed surface along the
width direction. The groove m3 is made to conform to the outer shape of the attaching
clip 33. Additionally, a groove m4 is formed in the mold block 325(3) forming the
joint portion 32. The groove m4 is formed in a semi-circular shape in cross-section,
and arranged in the opposed surface along the width direction. Moreover, the groove
m4 includes a projection portion and a dent portion along a circumferential direction.
The projection and dent portions are alternately arranged on a periphery surface of the
groove m4 in the width direction. In the inside of the dent portion, a vacuum hole not
shown is arranged, and connected to a vacuum machine not shown in drawings. The
projection of the mold block 325(3) forms the dent portion of the joint portion 32
described above, and the dent portion of the mold block 325(3) forms the projection
portion of the joint portion described above. Moreover, besides these, as the leading
hole 31a is formed in the tubular portion 31, for example, a blade may arranged inside
of the groove which is arranged in the one mold block 325 and formed in a semi-
circular shape in cross-section in the width direction so as to cutting out the cylindrical
molded material. The structure of the mold block 325 is configured according to the
shape of the corrugate tube 30 molded as appropriate.

The cylindrical molded material extruded from the extrusion section 310 before
hardening is sandwiched between the mold blocks 325 opposed to each other in the
molding section. Thereby, the resin material is formed in the shape of the groove of the
mold block 325.

The control section of the corrugate tube extruder 300 is constructed with a
computer, and controls the extrusion section 310, the molding section 320, and the
cutting section 340 based on defined control program. In the extrusion section 310, a
predetermined amount of resin is extruded, and a cylindrical molded material is
formed. Then, in the molding section, the endless belt is rotated at desired speed, and

the tubular portion 31, the joint portion 32 and the attaching clip 33 is formed with the
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extruded cylindrical molded material before hardening. Thereafter, the cylindrical
molded material is hardened by passing through the cooling section 330. In the cutting
section 340, the hardened cylindrical molded material is cut with desired length. In this
manner, the corrugate tube 30 is manufactured.

In such corrugate tube extruder 300, a plurality of various types of the corrugate tube
30 which differs in the number of the length of the tubular portion 31, the position of
the joint portion 32, the attaching clip 33 and so on can be easily formed by changing
structure of the mold block 325, for example, type or arrangement of the mold block
325.

As shown in FIGS. 6A to 6C, the terminal portion 13 of the electric wire body 10
includes a pair of sheets 40 made of synthetic resin and having flexibility. The pair of
the sheets 40 has a sheet main body 41 made of synthetic resin such as polyvinyl
chloride (PVC). The thickness of the sheet main body 41 is 0.070 mm to 0.250 mm.
The sheet main body 41 is formed in a thin-film band-like shape. The length of the
sheet main body 41 is the same length as the terminal portion 13 in which the sheet
main body 41 is attached, and the width thereof is formed so that the terminal portion
13 is sandwiched between the sheet main bodies 41. One of the pair of the sheets 40
includes an adhesion portion 42 in which adhesive material is applied to both edges of
the sheet main body 41 in the width direction. Thereby, the pair of the sheets 40 are
pasted on each other with a state sandwiching the terminal portion 13 between the
sheets 40, and covers the terminal portion 13.

As shown in FIG. 6D, the pair of the sheets 40 is manufactured by a sheet cutting
machine 400 including a pair of blades C and an adhesion forming section N. The
blades C are arranged opposed to each other in a vertical direction. The adhesion
forming section N is arranged close to the blades C. More specifically, sheet base
material K having the desired thickness and width and wound with roll shape is cut by
the pair of the blades C with the length depending on the terminal portion 13 being an
installation object. As a result, the sheet main body 41 is formed. If necessary, in the
adhesion forming section N, adhesive material is applied to the both edges of the sheet
main body 41 in the width direction, and the adhesion portion 42 is formed. Then, the
pair of the sheets 40 is manufactured.

In the embodiment of the present invention, the sheet 40 includes the sheet main
body 41 made of PVC, but it is not limited thereto. For example, the sheet main body
40 may be made of polypropylene (PP), and may be formed with a lamination sheet in
which an elastic layer made of expanded polypropylene is laminated on an epidermal
layer. The structure of the sheet 40 is optional unless contrary to the object of the
present invention. Furthermore, instead of the pair of the sheets 40, one sheet may be

wound on the terminal portion.
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Next, one example of an assembling method of the wiring harness 1 described above
will be explained.

The above electric wire body 10, the protector 20, the corrugate tube 30 and the pair
of the sheets 40 are manufactured by each independent process in advance, re-
spectively.

The trunk portion 11 of the electric wire body 10 is received in the shape holding
portion 21 of the protector 20, and the branch portion 12 and the terminal portion 13
are led from the both ends of the shape holding portion 21 and the leading slit 21c. As
a result, the trunk portion 11 is maintained with a desired three-dimensional shape.
Furthermore, since the protector 20 holds the wiring harness 1 to the desired three-
dimensional shape, and is also assembly jig of the wiring harness 1, later assembly
becomes easy.

Next, the branch portions 12(1)-12(3), 12(6) of the electric wire body 10 are inserted
into the corrugate tube 30 formed according to the shape of the branch portions. The
other branch portion 12 which arranged in the tip of the branch portion and the halfway
position and the terminal portion 13 are led from the tip of the corrugate tube 30 and
the leading hole 31a.

Then, the terminal portions 13(1)-13(9) of the electric wire body 10 are sandwiched
with the pair of the sheets 40 formed according to the length of the terminal portions,
and the sheets 40 are applied so that the sheets 40 adhere each other. In this manner,
the wiring harness 1 is completed.

As mentioned above, according to the embodiment, the electric wire body 10 of the
wiring harness 1 has the one trunk portion 11, the plurality of the branch portions 12,
and the plurality of the terminal portions 13.The trunk portion 11 is hierarchically-
divided, and assembled on the vehicle with a state maintained in the desired three-
dimensional shape. The branch portions 12 are directly or indirectly connected to the
trunk portion 11, and assembled on the vehicle with a flexible state. The terminal
portions 13 are connected to the trunk portion 11 or the branch portion 12, and are not
branched. The trunk portion 11 has the protector 20 including the shape holding
portion 21 formed in a gutter shape along the three-dimensional shape, and receiving
the trunk portion 11 in the shape holding portion 21. The corrugate tube 30 is arranged
in some or all of the branch portions 12, and has the tubular portion 31 receiving the
branch portions 12 and the joint portion 32 flexibly connected to the tubular portion
31. Furthermore, the pair of the sheets 40 sandwiching the terminal portion 13 between
them are arranged in the terminal portions 13. That is, the electric wire body 10 is
divided into hierarchical three parts, more specifically, mainly on the trunk portion 11,
the branch portion 12 and the terminal portion 13. In the three types portions, the

protector 20, the corrugate tube 30 and the pair of the sheets 40 as the exterior member
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corresponding to them are provided respectively.
Therefore, a type of the exterior member and a number of components can be

reduced, and the exterior members can be orderly and regularly positioned according
to type. As a result, assembly man-hour of the wiring harness can be decreased, and the
wiring harness 1 can be easily assembled because the protector 20, the corrugate tube
30 and the pair of the sheets 40 are sequentially attached to the trunk portion 11, the
branch portion 12 and the terminal portion 13.

Furthermore, the protector 20 has the protector clamp 22 which fixes the shape
holding portion 21 and the vehicle body of the vehicle, and is integrally formed with
the shape holding portion 21. Therefore, the number of parts can be reduced. In
addition, assembling man-hour of the wiring harness 1 can be further reduced, and the
wiring harness 1 can be more easily assembled.

Moreover, the corrugate tube 30 has the attaching clip 33 which fixes the tubular
portion 31 and the vehicle body of the vehicle, and is integrally formed with the
tubular portion 31. Therefore, the number of parts can be reduced. In addition, as-
sembling man-hour of the wiring harness 1 can be further reduced, and the wiring
harness 1 can be more easily assembled.

In the embodiment mentioned above, the corrugate tube 30 is arranged in several
branch portions 12 of the branch portions 12, however, it is limited thereto. For
example, the corrugate tube 30 may be arranged in all of the branch portions 12. Fur-
thermore, the pair of the sheets 40 are arranged in all of the terminal portions 13 in the
embodiment, but it is limited thereto. For example, the sheets 40 may be arranged in
several terminal portions 13 of the plurality of the terminal portions 13.

Example 2

Second, one embodiment of the wiring harness manufacturing system (B) of the
present invention will be explained with reference to FIG. 7.

As shown in FIG. 7, a wiring harness manufacturing system 500 has a main belt
conveyor 510, an electric wire body manufacturing portion 511, a protector attaching
portion 512, a corrugate tube attaching portion 513, a sheet attaching portion 514, a
first sub-belt conveyor 520, a second sub-belt conveyor 530, a third sub-belt conveyor
540, the protector extruder 200 as a first extruder, the corrugate tube extruder 300 as a
second extruder, the sheet cutting machine 400, and a control unit not shown.

In the embodiment, the wiring harness manufacturing system 500 is placed in one
factory. Of course, it is not limited, for example, the wiring harness manufacturing
system 500 may be located between two rooms of the one factory. That is, each section
may be located close to each other in one factory so that manufacturing stream is not

separated.
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The main belt conveyor 510 is an apparatus transmitting a working pallet performing
an assembly work of the wiring harness 1 along an assembly work process. In end of
upper process of the main belt conveyor 510, the electric wire body manufacturing
portion 511 is provided. In order, the protector attaching portion 512, the corrugate
tube 513, and the sheet attaching portion 514 are provided toward bottom process. The
protector attaching portion 512 is a working space for attaching the protector 20 to the
trunk portion 11 of the electric wire body 10. The corrugate tube 513 is a working
space for attaching the corrugate tube 30 to the branch portions 12 of the electric wire
body 10. The sheet attaching portion is a working space for attaching the pair of the
sheets 40 to the terminal portions 13 of the electric wire body 10.

The electric wire body manufacturing portion 511 has a working robot manu-
facturing the electric wire body 10 from a plurality of covered electric wires. The
protector attaching portion 512 has a working robot attaching the protector 20 to the
trunk portion 11. The corrugate tube attaching portion 51 has a working robot attaching
the corrugate tube 30 to each branch portion 12. The sheet attaching portion 514 has a
working robot attaching the pair of the sheets 40 to each terminal portion 13. Instead of
the working robots, workers for performing the attachment of each exterior member
may be arranged. The protector attaching portion 512 corresponds to first subassembly
portion in claims, the corrugate tube attaching portion 513 corresponds to second sub-
assembly portion in claims, and the sheet attaching portion 514 corresponds to third
subassembly portion in claims. Furthermore, assembly in claims is constructed with
the protector attaching portion 512, the corrugate tube 513 and the sheet attaching
portion 514.

The main belt conveyor 510 conveys the working pallet from the electric wire manu-
facturing portion 511 toward the bottom process. When the protector attaching portion
512, the corrugate tube attaching portion 513 and the sheet attaching portion 514 arrive
at the working pallet such as a working table, the main belt conveyor 510 let the
working pallet stay until the attaching work is finished in each attaching portion. That
is, the action of the main belt conveyor 510 is stopped temporarily (halt of trans-
portation).

The first sub-belt conveyor 520 corresponds to first transportation mechanism in
claims, and is arranged between the protector extruder 200 and the protector attaching
portion 512. Furthermore, the first sub-belt conveyor 520 conveys the protector 20
manufactured by extrusion-molded with the protector extruder 200 to the protector
attaching portion 512.

The second sub-belt conveyor 530 corresponds to second transportation mechanism
in claims, and is arranged between the corrugate tube extruder 300 and the corrugate

tube attaching portion 513. Furthermore, the second sub-belt conveyor 530 conveys the
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corrugate tube 30 manufactured by the corrugate tube extruder 300 to the corrugate
tube attaching portion 513.

The third sub-belt conveyor 540 corresponds to third transportation mechanism in
claims, and is arranged between the sheet cutting machine 400 and the sheet attaching
portion 514. Furthermore, the third sub-belt conveyor 540 conveys the sheet 40 manu-
factured by the sheet cutting machine 400 to the sheet attaching portion 514.

The control unit, for example, is constructed with a computer, and is connected to the
main belt conveyor 510, the protector attaching portion 512, the corrugate tube
attaching portion 513, the sheet attaching portion 514, the first sub-belt conveyor 520,
the second sub-belt conveyor 530, the third sub-belt conveyor 540, the protector
extruder 200 as the first extruder, the corrugate tube extruder 300 as the second
extruder, the sheet cutting machine 400. The control unit controls each portion
connected thereto by transmitting and receiving control signal between each portion
and the control unit. More specifically, the control unit monitors work state of the
electric wire body manufacturing portion 511, the protector attaching portion 512, the
corrugate tube 513 and the sheet attaching portion 514. Furthermore, the control unit
adjusts speed for moving the working pallet in the main belt conveyor 510 in response
to the work state, for supplying each exterior member to each attaching portion 512,
513, 514, and for manufacturing of each exterior member in the protector extruder 200,
the corrugate tube extruder 300, and the sheet cutting machine 400.

Next, one example of action of the wiring harness manufacturing system 500 will be
explained.

First, in the electric wire body manufacturing portion 511, a plurality of covered
electric wires is bundled, and those ends are attached to the connector 50. As a result,
the electric wire body 10 is manufactured. At the same time, the protector 20 corre-
sponding to the trunk portion 11 of the electric wire body 10 is manufactured from a
predefined resin material by the protector extruder 200. Furthermore, the corrugate
tubes 30 corresponding to the branch portions 12 of the electric wire body 10 are man-
ufactured from a predefined resin material by the corrugate tube extruder 300.
moreover, a plurality of the pair of sheets 40 corresponding to the terminal portions 13
of the electric wire body 10 are manufactured from sheet base material by the sheet
cutting machine 400.

Thereafter, the electric wire body 10 is temporarily fixed on the working pallet with
an assembly jig, and the working pallet is conveyed to the protector attaching portion
512 by the main belt conveyor 510. At the same time, the protector 20 manufactured
by the protector extruder 200 is conveyed to the protector attaching portion 512 by the
first sub-belt conveyor 520.

In the protector attaching portion 512, the protector 20 is attached to the trunk
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portion 11 of the electric wire body 10. After the attachment is finished, the working
pallet is conveyed to the corrugate tube attaching portion 513 by the main belt
conveyor 510. At the same time, the plurality of the corrugate tubes 30 are conveyed to
the corrugate tube attaching portion 513 by the second sub-belt conveyor 530.

In the corrugate tube attaching portion 513, the corrugate tubes 30 are attached to the
branch portions 12 of the electric wire body 10, respectively. After the attachment is
finished, the working pallet is conveyed to the sheet attaching portion 514 by the main
belt conveyor 510. At the same time, a plurality of the pair of sheets 40 manufactured
with the sheet cutting machine 400 are conveyed to the sheet attaching portion 514 by
the third sub-belt conveyor 540.

In the sheet attaching portion 514, the pair of sheets 40 are attached to the terminal
portions 13 of the electric wire body 10, respectively. After the attachment is finished,
the working pallet is conveyed to bottom step by the main belt conveyor 510, and the
electric wire body 10 to which various types of exterior members are attached is
removed from the working pallet. As a result, the wiring harness 1 is completed.

Thus, according to the embodiment of the present invention, the electric wire body
10 arranged in the wiring harness 1 being a manufacturing object has the one trunk
portion 11, the plurality of the branch portions 12, and the plurality of the unbranched
terminal portions 13. The trunk portion 11 is hierarchically-divided, and assembled on
the vehicle with a state maintained in a desired three-dimensional shape. The branch
portions 12 are directly or indirectly connected to the trunk portion 11, and assembled
on the vehicle with a flexible state. The terminal portions 13 are connected to the trunk
portion 11 or the branch portion 12, and are not branched. Furthermore, the trunk
portion 11 has the protector 20 including the shape holding portion 21 formed in a
gutter shape along the three-dimensional shape, and receiving and maintaining the
trunk portion 11 in the shape holding portion 21. The corrugate tube 30 is arranged in
some or all of the branch portions 12, and has the tubular portion 31 receiving the
branch portions 12 and the joint portion 32 flexibly connected to the tubular portion
31. Furthermore, the pair of the sheets 40 covering the terminal portion 13 are arranged
in all the terminal portions 13. In other words, the electric wire body 10 arranged in the
wiring harness 1 being the manufacturing object is divided into hierarchical three parts,
more specifically, mainly on the trunk portion 11, the branch portion 12 and the
terminal portion. In the three type portions, the protector 20, the corrugate tube 30 and
the pair of the sheets 40 as the exterior member corresponding to them are provided re-
spectively.

Furthermore, the protector extruder 200 extrusion-molding the protector 20 from
resin material, the corrugate tube extruder 300 extrusion-molding the corrugate tube 30

from resin material, the sheet cutting machine 400 cutting the pair of sheets 40 from
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sheet base material, the protector attaching portion 512 installing the protector 20
extrusion-molded by the protector extruder 200 in the trunk portion 11, the corrugate
tube attaching portion 513 installing the corrugate tube 30 extrusion-molded by the
corrugate tube extruder 300 in the branch portion 12, and the sheet attaching portion
514 installing the pair of the sheets 40 cut by the sheet cutting machine 400 in the
terminal portion 13 are arranged in one factory. In other words, devices for manu-
facturing the protector 1, the corrugate tube 30, and the pair of the sheets 40, re-
spectively, the protector attaching portion 512, the corrugate tube attaching portion
513, and the sheet attaching portion 514 are located in one factory. The protector 1, the
corrugate tube 30 and the sheets 40 are the exterior member required to assembly the
wiring harness 1, and the protector attaching portion 512, the corrugate tube attaching
portion 513, and the sheet attaching portion 514 attach each exterior member manu-
factured by each device to the electric wire body 10.

Thus, the wiring harness 1 being the manufacturing object has a low number of the
exterior members required for assembly. Therefore, the protector extruder 200 manu-
facturing the exterior member required for assembly of the wiring harness 1, the
corrugate tube extruder 300 manufacturing the exterior member required for assembly
of the wiring harness 1 and the sheet cutting machine 400 manufacturing the exterior
member required for assembly of the wiring harness 1 can be located in one factory.
Furthermore, since the protector extruder 200, the corrugate tube extruder 300, the
sheet cutting machine 400, the protector attaching portion 512, the corrugate tube
attaching portion 513, and the sheet attaching portion 514 are arranged in one factory,
transportation from another factory is not required. As a result, distribution cost can be
reduced, and the wiring harness 1 can be cheaply manufactured.

In addition, since the protector 20 extrusion-molded, namely manufactured by the
first sub-belt conveyor 520 is conveyed to the protector attaching portion 512, it is un-
necessary to manage part number of the protector 20. So, management cost when
conveying the protector 20 can be reduced, and the wiring harness 1 can be more
cheaply manufactured.

Moreover, since the corrugate tube 30 extrusion-molded, namely, manufactured by
the second sub-belt conveyor 530 is conveyed to the corrugate tube attaching portion
513, it is unnecessary to manage part number of the corrugate tube 30. As a result,
management cost when conveying the corrugate tube 30 can be reduced, and the
wiring harness 1 can be more cheaply manufactured.

Furthermore, since the pair of the sheets 40 cut, namely, manufactured by the third
sub-belt conveyor 540 are conveyed to the sheet attaching portion 514, it is not
required to manage part number of the pair of the sheets 40. Thus, management cost

when conveying the pair of the sheets 40 can be reduced, and the wiring harness 1 can
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[0105]

[0106]

[0107]

[0108]

be more cheaply manufactured.
In the above embodiment, the first sub-belt conveyor 520, the second sub-belt

conveyor 530, and the third sub-belt conveyor 540 are provided, but it is not limited.
For example, instead of those sub-belt conveyors, a carriage may be provided. when
the carriage is used, the protector 20, the corrugate tube 30, and the pair of the sheets
40 may be automatically conveyed or conveyed by hand.

Furthermore, in the above embodiment, the main belt conveyor 510 is provided, and
the electric wire body manufacturing portion 511, the protector attaching portion 512,
the corrugate tube attaching portion 513, and the sheet attaching portion 514 are
provided along the main belt conveyor 510, however it is not limited. For example, the
main belt conveyor 510 may be not provided, and the electric wire body manufacturing
portion 511, the protector attaching portion 512, the corrugate tube attaching portion
513, and the sheet attaching portion 514 may be positioned at a distance approaching
each other. Additionally, one assembly portion combining the protector attaching
portion 512 (namely, the first subassembly portion), the corrugate tube attaching
portion 513 (namely, the second subassembly portion), and the sheet attaching portion
514 (namely, the third subassembly portion) may be arranged.

Although the present invention has been fully described by way of example with
reference to the accompanying drawings, it is to be understood that various changes
and modifications will be apparent to those skilled in the art. Therefore, unless
otherwise such changes and modifications depart from the scope of the present

invention hereinafter defined, they should be construed as being included therein.

Reference Signs List
1 wiring harness
10 electric wire body
11 trunk portion
12 branch portion
13 terminal portion
20 protector (trunk portion exterior member)
21 shape holding portion
22 protector clamp (trunk portion fixing apparatus)
30 corrugate tube (branch portion exterior member)
31 tubular portion
32 joint portion
33 attaching clip (branch portion fixing apparatus)
40 a pair of sheets (terminal portion exterior member)

50 connector
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200 protector extruder (first extruder)

300 corrugate tube extruder (second extruder)

400 sheet cutting machine

500 wiring harness manufacturing system

510 main belt conveyor

511 electric wire body manufacturing portion

512 protector attaching portion (assembly portion, first subassembly portion)
513 corrugate tube attaching portion (assembly portion, second subassembly portion)
514 sheet attaching portion (assembly portion, third subassembly portion)
520 first sub-belt conveyor (first carrying mechanism)

530 second sub-belt conveyor (second carrying mechanism)

540 third sub-belt conveyor (third carrying mechanism)
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Claims
A wiring harness comprising:
an electric wire body consisting of a plurality of electric wires;
one trunk portion arranged in the electric wire body, and assembled in
an assembly object with a state maintained in a predefined three-
dimensional shape;
a plurality of branch portions arranged in the electric wire body,
directly or indirectly connected to the trunk portion, and assembled in
the assembly object with a flexible state;
a plurality of unbranched terminal portions arranged in the electric wire
body, and connected to the trunk portion or the branch portion;
a trunk portion exterior member arranged in the trunk portion, having a
shape holding portion formed in a gutter or tubular shape along the
three-dimensional shape, receiving the trunk portion in the shape
holding portion, and maintaining the trunk portion in the shape holding
portion;
a branch portion exterior member arranged in some or all of the branch
portions, and having a tubular portion receiving the branch portion and
a joint portion flexibly connecting the tubular portion; and
a sheet-shaped terminal portion exterior member arranged in some or
all of the terminal portions, and covering the terminal portion.
The wiring harness as claimed in claim 1, wherein the trunk portion
exterior member has a trunk portion fixing apparatus fixing the shape
holding portion and the assembly object, and integrally formed with the
shape holding portion.
The wiring harness as claimed in claim 1 or 2, wherein the branch
portion exterior member has a branch portion fixing apparatus fixing
the tubular portion and the assembly object, and integrally formed with
the tubular portion.
A wiring harness manufacturing system for manufacturing a wiring
harness including (a) an electric wire body consisting of a plurality of
electric wires, and having one trunk portion assembled in an assembly
object with a state maintained in a predefined three-dimensional shape,
a plurality of branch portions directly or indirectly connected to the
trunk portion and assembled in the assembly object with a flexible
state, and a plurality of unbranched terminal portions connected to the

trunk portion or the branch portion; (b) a trunk portion exterior member
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[Claim 5]

[Claim 6]

[Claim 7]
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having a shape holding portion formed in a gutter or tubular shape
along the three-dimensional shape, receiving and maintaining the trunk
portion in the shape holding portion; (c) a branch portion exterior
member having a tubular portion receiving the branch portion, and a
joint portion flexibly connecting the tubular portion, and (d) a sheet-
shaped terminal portion exterior member covering the terminal portion,
the wiring harness manufacturing system comprising:

a first extruder extrusion-molding the trunk portion exterior member
from resin material;

a second extruder extrusion-molding the branch portion exterior
member from resin material;

a sheet cutting machine cutting the terminal portion exterior member
from sheet base material; and

an assembly portion assembling the trunk portion exterior member
extrusion-molded by the first extruder in the trunk portion, assembling
the branch portion exterior member extrusion-molded by the second
extruder in the branch portion, and assembling the terminal portion
exterior member cut by the sheet cutting machine in the terminal
portion,

wherein the first extruder, the second extruder, the sheet cutting
machine, and the assembly portion are arranged in a single factory.
The wiring harness manufacturing system as claimed in claim 4,
wherein the assembly portion includes a first subassembly portion
attaching the trunk portion exterior member which is extrusion-molded
by the first extruder to the trunk portion, and a first carrying mechanism
conveying the trunk portion exterior member which is extrusion-
molded by the first extruder to the first subassembly portion is further
arranged in the wiring harness manufacturing system.

The wiring harness manufacturing system as claimed in claim 4 or 5,
wherein the assembly portion includes a second subassembly portion
attaching the branch portion exterior member which is extrusion-
molded by the second extruder to the branch portion, and a second
carrying mechanism conveying the branch portion exterior member
which is extrusion-molded by the second extruder to the second sub-
assembly portion is further arranged in the wiring harness manu-
facturing system.

The wiring harness manufacturing system as claimed in any one of

claims 4 to 6, wherein the assembly portion includes a third sub-
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assembly portion attaching the terminal portion exterior member which
is cut by the sheet cutting machine to the terminal portion, and a third
carrying mechanism conveying the terminal portion exterior member
which is cut by the sheet cutting machine to the third subassembly

portion is further arranged in the wiring harness manufacturing system.
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