
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
47

7 
99

4
A

1
*EP001477994A1*
(11) EP 1 477 994 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 158(3) EPC

(43) Date of publication:
17.11.2004 Bulletin 2004/47

(21) Application number: 03701061.8

(22) Date of filing: 10.01.2003

(51) Int Cl.7: H01B 7/36, H01B 13/00,
H01R 13/642, H01R 43/01

(86) International application number:
PCT/JP2003/000149

(87) International publication number:
WO 2003/071560 (28.08.2003 Gazette 2003/35)

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
IE IT LI LU MC NL PT SE SI SK TR
Designated Extension States:
AL LT LV MK RO

(30) Priority: 19.02.2002 JP 2002041487
08.04.2002 JP 2002105595

(71) Applicant: Yazaki Corporation
Minato-ku, Tokyo 108-0073 (JP)

(72) Inventors:
• KAMATA, Takeshi, c/o Yazaki Parts Co., Ltd.

Susono-shi, Shizuoka 410-1107 (JP)
• SUZUKI, Shigeharu, c/o Yazaki Parts Co., Ltd.

Susono-shi, Shizuoka 410-1107 (JP)
• SUGIMURA, Keigo, c/o Yazaki Parts Co., Ltd.

Susono-shi, Shizuoka 410-1107 (JP)
• YAGI, Kiyoshi, c/o Yazaki Parts Co., Ltd.

Susono-shi, Shizuoka 410-1107 (JP)

(74) Representative: Viering, Jentschura & Partner
Steinsdorfstrasse 6
80538 München (DE)

(54) ELECTRIC WIRE AND WIRE COLORING APPARATUS

(57) An electric wire, which can be easily distin-
guished from each other and can prevent the deteriora-
tion in the quality of the wiring harness to be assembled,
and an apparatus for coloring an electric wire are pro-
vided. The wire 1 includes a core wire 2 and a coating
3. The coating 3 coats the core wire 2. An outer surface
3a of the coating 3 is provided with a first distinguishable
part 4 and marks 5. The first distinguishable part 4 is
formed on the whole circumference of the outer surface

3a of the coating 3, which is located near the central part
in the longitudinal direction of the wire 1. The outer sur-
face 3a of the first distinguishable part 4 is colored with
a first color G, which is different from a color P of non-
colored synthetic resin constituting the coating 3. The
marks 5 are formed on a non-colored section 6 provided
at both ends 1b of the wire 1. A non-colored coating 3
is bared in the non-colored section 6. The mark 5 is
formed by coloring a part of the non-colored section 6
with a second color H.
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Description

[TECHNICAL FIELD]

[0001] The present invention relates to an electric
wire, which includes an electrically conductive core wire
and an insulating coating that coats the core wire, and
an apparatus for coloring the electric wire.

[BACKGROUND ART]

[0002] Various electronic devices are mounted on a
motor vehicle as a mobile unit. Therefore, the motor ve-
hicle is provided with a wiring harness for transmitting
power from a power source and control signals from a
computer to the electronic devices. The wiring harness
includes a plurality of electric wires 100 (shown in Figs.
4 and 5) and connectors attached to an end of the wires
100.
[0003] As shown in Figs. 4 and 5, the wire 100 in-
cludes an electrically conductive core wire 101 and a
coating 102 made of insulating synthetic resin, which
coats the core wire 101. The wire 100 is a so-called coat-
ed wire. The wire 100 is manufactured by extrusion-
coating insulating synthetic resin around the core wire
101. The wire 100 is colored to a desired color by mixing
a desired coloring agent with the synthetic resin upon
the extrusion coating.
[0004] A connector includes an electrically conductive
terminal fitting and an insulating connector housing. The
terminal fitting is attached to an end of the wire 100 and
comes into electrical contact with the core wire 101 of
the wire 100. The connector housing is formed in a box-
shape and receives the terminal fitting.
[0005] When the wiring harness is assembled, first
the wire 100 is cut into a specific length and then the
terminal fitting is attached to an end of the wire 100. A
wire 100 is connected to another wire 100 according to
the need. Afterward, the terminal fitting is inserted into
the connector housing, thereby assembling the wiring
harness.
[0006] The wire 100 of the wiring harness must be dis-
tinguished in terms of the size of the core wire 101, the
material of the coating 102 (concerning with alteration
in the materials depending upon heat-resisting proper-
ty), and a purpose of use. The purpose of use means,
for example, an air bag, antilock brake system (ABS),
control signal such as speed data, and system in a motor
vehicle in which the wire 100 is used, such as a power
transmission system.
[0007] In order to distinguish the purpose of use (sys-
tem) as described above, the wire 100 of the wiring har-
ness has been colored to various colors by mixing var-
ious coloring agents with the synthetic resin which con-
stitutes the coating 102 and subjected to various mark-
ing. As for a wire 100 shown in Figs. 4A and 4B, the
outer surface 102a of the coating 102 is colored in a
stripe pattern with two different colors A and B (shown

with parallel diagonal lines in the figures).
[0008] As for a wire 100 shown in Figs. 5A and 5B, a
desired coloring agent is mixed with the synthetic resin
constituting the coating 102 upon extrusion-coating, so
that the outer surface 102a of the coating 102 is colored
to a desired color C (shown with parallel diagonal lines
in the figures). Marks 103 are formed on the outer sur-
face 102a of the coating 102 located both ends in the
longitudinal direction thereof. As for the marks 103, por-
tions of the outer surface 102a of the coating 102 are
colored to a color D and color E (shown with parallel
diagonal lines in the figures), which are different from
the color C.
[0009] Generally, users of a motor vehicle have vari-
ous demands, therefore a motor vehicle must mount
much more various electronic devices. Sometimes the
wiring harness includes, for example, one hundred
types of wires 100, forcing to use the wires 100 having
various different colors.
[0010] Consequently, the wire 100 shown in Figs. 4A
and 4B is colored in a stripe pattern by using various
combinations of colors A and B. The wire 100 shown in
Figs. 5A and 5B is colored by using various combina-
tions of colors C, D and E.
[0011] The wiring harness, which is mounted in a mo-
tor vehicle, tends to increase in its weight since various
electronic devices are mounted on the motor vehicle,
therefore the wire 100 is forced to become thin. In this
sense, as for the wire 100 shown in Figs. 4A and 4B
having a stripe pattern in its color, when the wire 100
becomes thin, the pattern constituting the stripe be-
comes thin of course, thereby rendering the discrimina-
tion of the combination of two colors A and B difficult.
As a result, the wires 100 tends to be arranged in error
upon assembly of the wiring harness, causing the dete-
rioration in the quality of the wiring harness.
[0012] As for the wire 100 shown in Figs. 5A and 5B,
the wire 100 is in advance colored to a specific color by
mixing a coloring agent with the synthetic resin which
constitute the coating 102. Then, the marks 103 having
the color D and E, which is different from the color C of
the coating 102, are formed at both ends of the wire 100.
When the wire 100 becomes thin, it may be difficult to
distinguish the marks 103 depending upon the combi-
nation of the color C, D and E. As a result, the wires 100
tends to be arranged in error upon assembly of the wir-
ing harness, causing the deterioration in the quality of
the wiring harness.
[0013] In order to make various wires to be distin-
guished easily, the outer surface of the wire may be
colored by using combination of various colors. Howev-
er, upon extrusion coating of the coating, when the color-
ing agent is mixed with the synthetic resin that consti-
tutes the coating, it has been necessary to once halt an
operation of an apparatus for manufacturing the wire up-
on changing the color. Alternatively, the coloring agent
to be mixed has been replaced without halting an oper-
ation of an apparatus for manufacturing the wire. In such
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a case, a wire, in which a coloring agent before the re-
placement and a coloring agent after the replacement
are mixed, has been inevitably manufactured, causing
the deterioration in the yield of the wire. Therefore, a'
conventional apparatus for manufacturing the wire has
not been capable of manufacturing the wire having var-
ious colors.
[0014] As for various apparatuses for coloring the
wire, which have been proposed so far, only a mark or
the like is formed at the end of the wire. Therefore, there
is a limit for combination of the colors with such a con-
ventional apparatus, which is not capable of manufac-
turing the wire having various colors.
[0015] It is therefore a first objective of the present in-
vention to provide a wire, which can be easily distin-
guished from each other and can prevent the deteriora-
tion in the quality of the wiring harness to be assembled.
[0016] It is therefore a second objective of the present
invention to provide an apparatus for coloring an electric
wire, by which the wire having various colors on its outer
surface can be easily obtained.

[DISCLOSURE OF INVENTION]

[0017] In order to attain the first objective, the present
invention is to provide an electric wire comprising:

an electrically conductive core wire;
a coating made of synthetic resin for coating the
core wire;
a first distinguishable part formed by coloring an
outer surface of the central part in the longitudinal
direction of the coating with a first color, which is
different from a color of the synthetic resin; and
a second distinguishable part formed by coloring a
part of each end in the longitudinal direction of the
coating with a second color, which is different from
the color of the synthetic resin.

[0018] With the construction described above, the first
distinguishable part is formed on the outer surface of the
central part of the coating. The first color of. the first dis-
tinguishable part is different from the color of the syn-
thetic resin. Therefore, even if the wire becomes thin,
since the first distinguishable part is formed on the cen-
tral part of the coating, the first color of the first distin-
guishable part can be easily distinguished. Moreover,
the second distinguishable part is formed at a part of
each end of the coating. The second distinguishable
part is formed on the outer surface of the coating. The
second color of the second distinguishable part is differ-
ent from the color of the synthetic resin. Therefore, the
second color of the second distinguishable part can be
easily distinguished.
[0019] In this specification, "to color the outer surface
of the coating" is to color the outer surface of the coating
of the wire with a coloring agent. The coloring agent
means a liquid substance, in which a coloring material

(organic substance for use in industry) is dissolved and
dispersed in water or other solvent. The organic sub-
stance described above is a dye or a pigment. Some-
times, a dye is used as a pigment and a pigment is used
as a dye. As an example, the coloring agent may be a
coloring liquid or coating material.
[0020] The coloring liquid is a liquid, in which a dye is
dissolved or dispersed in a solvent. The coating material
is a material, in which a pigment is dispersed in a liquid
dispersion. When the outer surface of the coating is
colored with a coloring liquid, the dye permeates into the
coating. When the outer surface of the coating is colored
with a coating material, the pigment adheres to the outer
surface without permeating into the coating. In the spec-
ification, "to color the outer surface of the coating"
means to dye at least a part of the outer surface of the
coating of the wire with a dye or to coat at least a part
of the outer surface of the coating of the wire with a pig-
ment.
[0021] Preferably, the solvent and liquid dispersion
have an affinity to the synthetic resin constituting the
coating in order to securely permeate the dye into the
coating or to make the pigment securely adhere to the
outer surface of the coating.
[0022] Preferably, there is provided a section, in which
an outer surface of the synthetic resin is bared, between
the first and second distinguishable parts.
[0023] With the construction described above, the
section is formed between the first and second distin-
guishable parts. Therefore, the first and second distin-
guishable parts can be more easily distinguished from
each other.
[0024] Preferably, each end of the coating is provided
with a plurality of the second distinguishable parts and
each second distinguishable part has a different color
from that of the other second distinguishable part.
[0025] With the construction described above, a plu-
rality of the second distinguishable parts are provided
at each end of the coating. Therefore, by using combi-
nations among the second colors of a plurality of the
second distinguishable parts and the first color of the
first distinguishable part, kinds of the wire to be distin-
guished from each other can be increased.
[0026] In order to attain the second objective, the
present invention is to provide an apparatus for coloring
an outer surface of a coating of an electric wire, which
includes an electrically conductive core wire and the
coating made of synthetic resin for coating the core wire,
the apparatus comprising:

first coloring means for coloring an outer surface of
the central part in the longitudinal direction of the
coating with a first color, which is different from a
color of the outer surface of the coating; and
second coloring means for coloring a part of each
end in the longitudinal direction of the coating with
a second color, which is different from a color of the
outer surface of the coating.
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[0027] With the construction described above, the first
coloring means colors the central part in the longitudinal
direction of the coating with the first color. The second
coloring means colors a part of each end in the longitu-
dinal direction of the coating with the second color.
Therefore, by combination of the first color and the sec-
ond color, kinds of the wire to be distinguished from each
other can be increased.
[0028] The first and second coloring means color the
outer surface of the coating with the first and second
colors, respectively, which are different from a color of
the outer surface of the coating. Therefore, by changing
the first and second colors, the color of the wire can be
easily changed.
[0029] The first coloring means preferably colors the
whole circumference of the outer surface of the central
part of the coating with the first color. In such a case,
even if the wire becomes thin, the first color can be easily
distinguished and the wire can be easily distinguished.
Further, the wire, which is colored by the first and second
coloring means, is preferably non-colored. In this case,
the first and second coloring means securely color the
wire with the first and second colors, respectively.
Therefore, the wire, the outer surface of which has var-
ious colors, can be securely obtained.
[0030] Preferably, the apparatus further comprises:

transferring means for transfer the electric wire
along the longitudinal direction of the electric wire;
measuring means for measuring a specific position
of the electric wire; and
control means for controlling action of the first and
second coloring means on the basis of the specific
position of the electric wire measured by the meas-
uring means.

[0031] With the construction described above, the
outer surface of the wire is colored while the wire is
transferred in the longitudinal direction thereof. On the
basis of the specific position of the wire measured by
the measuring means, the control means controls the
action of the first coloring means and the second color-
ing means. Therefore, a predetermined position can be
colored with the first color and the second color by using
the first coloring means and the second coloring means,
respectively.
[0032] The specific position can be any position of the
wire provided that the specific position can be a refer-
ence position when the wire is transferred to be colored.
For example, the specific position may be an end of the
wire, or the end of the first distinguishable part where
the wire is colored with the first color by the first coloring
means.
[0033] Preferably, the second coloring means is dis-
posed downstream from the first coloring means in the
transferring direction of the electric wire and colors a
section with the second color, wherein the section is lo-
cated at a distance from a portion colored by the first

coloring means and the synthetic resin of each end of
the coating is bared in the section.
[0034] With the construction described above, the
second coloring means colors a portion, which has a dis-
tance from a portion colored by the first coloring means,
with the second color. The second coloring means
colors a part of the non-colored section which is bared
with the second color. Therefore, in the wire, there is an
outer surface of the synthetic resin' between the first
color and the second color.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0035]

Figure 1A is a perspective view of an electric wire
according to a preferred embodiment of the present
invention.
Figure 1B is a plan view of the wire shown in Fig. 1A.
Figure 2 illustrates a construction of an apparatus
for coloring and cutting the wire shown in Figs. 1A
and 1B.
Figure 3 is a plan view illustrating a primary part of
the wire shown in Figs. 1A and 1B.
Figure 4A is a perspective view illustrating an ex-
ample of a conventional wire.
Figure 4B is a plan view of the wire shown in Fig. 4A.
Figure 5A is a perspective view illustrating another
example of a conventional wire.
Figure 5B is a plan view of the wire shown in Fig. 5A.

[BEST MODE FOR CARRING OUT THE INVENTION]

[0036] In the following, an electric wire and an appa-
ratus for coloring the electric wire according to a pre-
ferred embodiment of the present invention will be ex-
plained with reference to Figs. 1 - 3.
[0037] An electric wire 1 constitutes a wiring harness
to be mounted on a motor vehicle or the like as a mobile
unit. As shown in Figs. 1A and 1B, the wire 1 includes
an electrically conductive core wire 2 and an electrically
insulating coating 3. A plurality of element wires are bun-
dled up to form the core wire 2. Each element wire of
the core wire 2 is made of electrically conductive metal.
The core wire 2 may be constituted by a single element
wire.
[0038] The coating 3 is made of synthetic resin such
as polyvinyl chloride (PVC). The synthetic resin, which
constitutes the coating 3, does not contain a coloring
agent. Therefore, the synthetic resin is not colored, that
is, an outer surface 3a of the coating 3 has a color P
(shown with a white background in Figs. 1A and 1B) of
the synthetic resin. The outer surface 3a of the coating
3 is an outer surface of the wire 1. In this specification,
"not to be colored" means that a coloring agent is not
mixed with the synthetic resin, which constitutes the
coating 3 of the wire 1. That is, "not to be colored" means
that the outer surface 3a of the coating 3 has the color
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P of the synthetic resin itself.
[0039] The coating 3 coats the core wire 2. The outer
surface 3a of the coating 3 is provided with a first distin-
guishable part 4, which is colored by a first coloring unit
12 (explained later on), and marks 5 as a second distin-
guishable part. The first distinguishable part 4 is formed
on the outer surface 3a of the central part 1a in the lon-
gitudinal direction of the wire 1. The central part 1a is a
central part in the longitudinal direction of the coating 3.
[0040] The outer surface 3a of the coating 3 consist-
ing of the synthetic resin having the color P (shown with
a white background in Figs. 1A and 1B) is colored with
a first coloring agent of a first color G (shown with par-
allel diagonal lines in Figs. 1A and 1B) for the whole cir-
cumference of the central part 1a, thereby the first dis-
tinguishable part 4 is formed. The first color G is different
from the color P of the synthetic resin. That is, the first
distinguishable part 4 is formed by coloring the whole
circumference of the outer surface 3 a of the central part
1a in the longitudinal direction of the coating 3 with the
first color G.
[0041] The marks 5 are formed on the outer surface
3a of the coating 3 located at both ends 1b in the longi-
tudinal direction of the wire 1. Each end 1b is an end in
the longitudinal direction of the coating 3. The marks 5
are formed on a non-colored section 6 located at both
ends 1b. The outer surface 3a of the coating 3 consisting
of the synthetic resin having the color P is bared, thereby
the non-colored section 6 is formed. That is, the non-
colored section 6 is not colored with a coloring agent
and the outer surface of the synthetic resin having the
color P is bared.
[0042] A part of the non-colored section 6, which is
located at each end 1b, is colored with a second coloring
agent of a second color H, which is different from the
color P and from the color G, thereby the marks 5 are
formed. That is, a part of each end 1b is colored with the
second color H, which is different from both of the color
P and the color G, thereby the marks 5 are formed.
[0043] In Figs. 1A and 1B, as an example, each mark
5 is formed in a rectangular shape in its plan view. Two
marks 5 are formed per the end 1b of the wire 5, as an
example. If a plurality of marks 5 are formed per the end
1b, the second color H of these marks 5 is preferably
different from each other. More than two marks 5 may
be formed per the end 1b of the wire 1. Thus, a part of
each end 1b of the coating 3 is colored with the second
color H, thereby the marks 5 are formed. The second
color H may be the same as the first color G provided
that the second color H is different from the color P of
the synthetic resin, which constitutes the coating 3.
[0044] In this specification, "to color the outer surface
3a of the coating 3" is to color the outer surface 3a of
the coating 3 of the wire 1 with a coloring agent. The
coloring agent means a liquid substance, in which a
coloring material (organic substance for use in industry)
is dissolved and dispersed in water or other solvent. The
organic substance described above is a dye or a pig-

ment. Sometimes, a dye is used as a pigment and a pig-
ment is used as a dye. As an example, the coloring
agent may be a coloring liquid or coating material.
[0045] The coloring liquid is a liquid, in which a dye is
dissolved or dispersed in a solvent. The coating material
is a material, in which a pigment is dispersed in a liquid
dispersion. When the outer surface 3a of the coating 3
is colored with a coloring liquid, the dye permeates into
the coating 3. When the outer surface 3a of the coating
3 is colored with a coating material, the pigment adheres
to the outer surface 3a without permeating into the coat-
ing 3. In the specification, "to color the outer surface 3a
of the coating 3" means to dye at least a part of the outer
surface 3a of the coating 3 of the wire 1 with a dye or to
coat at least a part of the outer surface 3a of the coating
3 of the wire 1 with a pigment.
[0046] Preferably, the solvent and liquid dispersion
have an affinity to the synthetic resin constituting the
coating 3 in order to securely permeate the dye into the
coating 3 or to make the pigment securely adhere to the
outer surface 3a of the coating 3.
[0047] The marks 5 as the second distinguishable
part are formed in the non-colored section 6 located at
each end 1b. That is, on the outer surface 3a of the coat-
ing 3, the non-colored section 6 (the outer surface of the
synthetic resin constituting the coating 3) is formed be-
tween the first distinguishable part 4 and the marks 5.
That is, the outer surface of the synthetic resin is bared
between the first distinguishable part 4 and the marks 5.
[0048] Moreover, as shown in Fig. 3, as for the wire
1, the length L of the coating 3 along the longitudinal
direction of the wire 1, the length L2 of the first distin-
guishable part 4 along the longitudinal direction of the
wire 1, and the length L1 of the 'non-colored section 6
along the longitudinal direction of the wire 1 are deter-
mined in advance.
[0049] Furthermore, in one non-colored section 6 lo-
cated at the right side in Fig. 3 (located at the down-
stream side in the direction of arrow K explained later
on), the distance La between the one mark 5 near to the
end of the wire 1 and the end of the wire 1 is determined-
in advance. In both of the non-colored sections 6, the
length Lb of the one mark 5 located near to the end of
the wire 1 along the longitudinal direction of the wire 1,
the distance Lc between the marks 5 mutually adjacent
to each other, and the length Ld of the other mark 5 lo-
cated near to the central part of the wire 1 along the
longitudinal direction of the wire 1 are determined in ad-
vance. Furthermore, In the other non-colored section 6
located at the left side in Fig. 3 (located at the upstream
side in the direction of arrow K explained later on), the
distance Le between the first distinguishable part 4 and
the other mark 5 located near to the central part of the
wire 1 is determined in advance.
[0050] A plurality of the wires 1 are bundled and a con-
nector or the like is attached to the end of the bundled
wires, thereby constructing the wiring harness. The con-
nector is coupled with a mating connector of various
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electronic devices in the motor vehicle, thereby the wir-
ing harness, i.e., the wire 1 transfers various signals or
electric power to various devices. At that time, the first
distinguishable part 4 indicates a system in the motor
vehicle as described above. The marks 5 indicate a po-
sition of a terminal-receiving chamber of the connector,
into which a terminal fitting attached to the end is insert-
ed. The wire 1 can be distinguished from each other by
the combination of the first color G and the second color
H.
[0051] The wire 1 is obtained by using an apparatus
10 for coloring and cutting the wire shown in Fig. 2. In
this specification, the wire before being processed by
the apparatus 10 is shown by the reference numeral 30,
while the wire after being processed by the apparatus
10 is shown by the reference numeral 1.
[0052] The apparatus 10 cuts the very long and non-
colored wire 30, which is rolled up with a drum 11 or the
like, to a desired length on the basis of the length L as
described above. The outer surface 3a of the coating 3
is colored with the first coloring agent on the basis of the
length L1 and the length L2, thereby forming the first
distinguishable part 4. A part of the non-colored section
6 is colored with the second coloring agent on the basis
of the distances La, Lc and Le, the length Lb and the
length Ld, thereby forming the marks 5. Thus, the appa-
ratus 10 colors the outer surface 3a of the non-colored
wire, thereby manufacturing the wire, in which the outer
surface 3a of the coating 3 is colored. The non-colored
wire means a wire, in which the whole outer surface 3a
of the coating 3 is not colored with a coloring agent.
[0053] As shown in Fig. 2, the apparatus 10 for color-
ing and cutting the wire includes a first coloring unit 12
as the first coloring means, a second coloring unit 13 as
the second coloring means, a cutting unit 14, encoder
17 as the measuring means, and control unit 18 as the
control means.
[0054] In the apparatus 10, the non-colored wire is
transferred in the direction shown by arrow K passing
through the first coloring unit 12, the second coloring
unit 13 and the cutting unit 14 in sequence, thereby the
colored wire is manufactured. In order to move the wire,
the apparatus 10 has a plurality of driving rollers 15 and
a plurality of follower rollers 16. The follower roller 16
guides the transfer direction of the wire.
[0055] The first coloring unit 12 includes a impregna-
tion tank 20, hoist roller 21, and squeegee 22. The im-
pregnation tank 20 is formed in a box-shape having an
opening upward. The impregnation tank 20 receives the
first coloring agent of the first color G. The wire is moved
above the impregnation tank 20 by the roller 15, 16. The
hoist roller 21 is provided movable in the vertical direc-
tion.
[0056] When the hoist roller 21 descends, the wire be-
ing moved by the rollers 15, 16 is immersed into the first
coloring agent in the impregnation tank 20. When the
hoist roller 21 ascends, the wire being moved by the roll-
ers 15, 16 is taken out from the first coloring agent in

the impregnation tank 20. Thus, the wire being moved
by the rollers 15, 16 can be displaced between a position
where the wire is immersed in the first coloring agent
(shown by continuous lines in Fig. 2) and another posi-
tion where the wire is taken out from the first coloring
agent (shown by alternate long and two short dashes
lines in Fig. 2).
[0057] The squeegee 22 is disposed at the down-
stream side of the impregnation tank 20. The squeegee
22 removes an excess of the first coloring agent adher-
ing to the outer surface 3a of the wire from the outer
surface 3a. Thus, the first coloring unit 12 colors the out-
er surface 3a of the central part 1a in the longitudinal
direction of the coating 3 with the first color G, which is
different from the color P, thereby forming the first dis-
tinguishable part 4.
[0058] The second coloring unit 13 is disposed down-
stream from the first coloring unit 12. The second color-
ing unit 13 has a spray 23. The second coloring units 13
are provided according to the number of marks 5. In Fig.
2, as an example, since one end 1b is provided with two
marks 5 (in other words, totally four marks 5 being
formed per wire 1), four sprays 23 are provided. The
spray 23 sprays the second coloring agent of the second
color H onto a part of the non-colored section 6, thereby
forming the mark 5.
[0059] Thus, the second coloring unit 13 colors a part
of the non-colored section 6 where the synthetic resin
at each end 1b is bared with the second color H with
leaving a space from the first distinguishable part 4. That
is, the second coloring unit 13 colors at least a part of
each end 1b in the longitudinal direction of the coating
3 with the second color H, which is different from the
color P.
[0060] The cutting unit 14 is disposed downstream
from the second coloring unit 13. The cutting unit 14 has
a pair of cutting blades 24. These cutting blades 24 sit-
uate the wire being moved by the roller 15, 16 therebe-
tween. The cutting blade 24 approaches or leaves each
other. The cutting blade 24 approaches each other, nips
the wire therebetween, and cuts the wire, thereby the
wire 1 is obtained.
[0061] The encoder 17 has a rotor 25, which is rotat-
able around a rotation axis. The outer circumferential
surface of the rotor 25 comes in contact with the coating
3 of the wire. When the wire moves in the direction of
arrow K, the rotor 25 rotates around the rotation axis.
The traveling distance of the wire in the direction of ar-
row K is proportional to the number of revolutions of the
rotor 25.
[0062] The encoder 17 is connected to the control unit
18. When the rotor 25 rotates by every predetermined
angle, the encoder 17 outputs a pulse signal to the con-
trol unit 18. That is, the encoder 17 outputs an informa-
tion corresponding to the traveling distance of the wire
to the control unit 18. Thus, the encoder 17 measures
the information corresponding to the traveling distance
of the wire and outputs the information as to an optional
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position of the wire to the control unit 18.
[0063] Thus, the encoder 17 measures a specific po-
sition of the wire, which is moved by the rollers 15, 16.
The specific position can be any position of the wire pro-
vided that the specific position can be a reference posi-
tion when the wire is moved to be colored. For example,
the specific position may be an end of the wire, or the
end of the first distinguishable part 4 where the wire is
colored with the first color G by the first coloring unit 12.
[0064] The control unit 18 is a computer including
known RAM, ROM, CPU and so forth and control the
whole apparatus 10. The control unit 18 is connected to
an input unit 19. The control unit 18 stores the length L,
L1, L2, Lb and Ld and the distances La, Lc and Le de-
scribed above.
[0065] On the basis of command inputted from the in-
put unit 19, a program stored in the ROM and so on de-
scribed above, the length L, L1, L2, Lb and Ld and the
distances La, Lc and Le, and the information from the
encoder 17, the control unit 18 hoists the hoist roller 21
of the first coloring unit 12, operates the spray 23 of the
second coloring unit 13, and operates the movement of
the pair of blades 24 of the cutting unit 14. Thus, the
control unit 18 controls the action of the first coloring unit
12 and the second coloring unit 13 on the basis of the
specific position of the wire, which is measured by the
encoder 17.
[0066] The input unit 19 is used to carry out various
operations of the apparatus 10. The input unit 19 may
be various units for inputting information such as a
known keyboard, switch, and recording medium drive
unit such as a CD-ROM drive unit.
[0067] In the apparatus 10, the encoder 17 measures
the movement of the wire, which is moved by the rollers
15, 16. On the basis of the information measured by the
encoder 17, the length L, L1, L2, Lb and Ld and the dis-
tances La, Lc and Le, the apparatus 10 hoists the hoist
roller 21 of the first coloring unit 12, operates the spray
23 of the second coloring unit 13, and operates the
movement of the pair of blades 24 of the cutting unit 14.
Thus, the apparatus 10 processes the non-colored wire
30 being wound by the drum 11 to the wire 1 shown in
Fig. 1.
[0068] According to the preferred embodiment, the
first color G of the first distinguishable part 4 is different
from the color P of the synthetic resin constituting the
coating 3. Therefore, even if the wire becomes thin,
since the first distinguishable part 4 is formed for the
whole circumference of the central part 1a of the coating
3, the first color G of the first distinguishable part 4 can
be easily distinguished.
[0069] Moreover, the marks 5 as the second distin-
guishable part are formed on the part of each end 1b of
the coating 3. The synthetic resin has the color P. That
is, the marks 5 are formed in the non-colored section 6
having the color P. The color H of the marks 5 is different
from both of the color P of the synthetic resin and the
first color G. Therefore, the marks 5 can be easily dis-

tinguished. The non-colored section 6 is provided be-
tween the first distinguishable part 4 and the marks 5.
Therefore, the first distinguishable part 4 can be easily
distinguished from the marks 5.
[0070] Consequently, the first distinguishable part 4
and the marks 5 can be easily distinguished from each
other, thereby the wire 1 can be easily distinguished
from the other wire 1. Therefore, by assembling a wiring
harness using the wires 1 thus processed as described
in the above preferred embodiment, an error in mount-
ing the wires 1 can be prevented and the deterioration
in the quality of the wiring harness can be prevented
from occurring.
[0071] A plurality of marks 5 are formed at each end
1b of the coating 3. Therefore, by using combinations
among the second colors H of a plurality of the marks 5
and the first color G of the first distinguishable part 4,
kinds of the wire 1 to be distinguished from each other
can be increased. Accordingly, it can be possible to deal
with more various electronic devices.
[0072] In the preferred embodiment described above,
the non-colored wire 30 is colored by the first coloring
unit 12 and the second coloring unit 13. Therefore, the
first color G and the second color H can be easily
changed compared to a case, in which various coloring
agents are mixed with the synthetic resin constituting
the coating 3 when the coating 3 is formed. That is, the
wire 1, the outer surface 3a of which has various colors,
can be easily quickly obtained.
[0073] The first coloring unit 12 colors the central part
1a in the longitudinal direction of the coating 3 with the
first color G. The second coloring unit 13 colors a part
of each end 1b in the longitudinal direction of the coating
3 with the second color H. Therefore, by combination of
the first color G and the second color H, kinds of the wire
1 to be distinguished from each other can be increased.
That is, the wire 1, the outer surface 3a of which has
various colors, can be obtained.
[0074] Moreover, the first and second coloring units
12, 13 color the outer surface 3a to the first and second
colors G, H, respectively, which are different from the
color of the outer surface 3a of the coating 3. Therefore,
by changing the first and second colors G, H, the wire
1, the outer surface 3a of which has various colors, can
be easily obtained.
[0075] The outer surface of the wire is colored while
the wire is moved in the longitudinal direction thereof.
On the basis of the specific position of the wire meas-
ured by the encoder 17, the control unit 18 controls the
action of the first coloring unit 12 and the second color-
ing unit 13. Therefore, a predetermined position can be
colored with the first color G and the second color H by
using the first coloring unit 12 and the second coloring
units 13, respectively. Therefore, the wire 1, the outer
surface 3a of which is colored with a desired color, can
be securely obtained.
[0076] The second coloring unit 13 colors a portion,
which has a distance from a portion colored by the first
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coloring unit 12, with the second color H. The second
coloring unit 13 colors a part of the non-colored section
6 which is bared with the second color. Therefore, in the
wire 1, there is a surface of the synthetic resin between
the first color G and the second color H. Therefore, the
first color G and the second color H can be easily dis-
tinguished from each other. That is, the wire 1, the outer
surface 3a of which can be easily distinguished and has
various colors, can be more securely obtained.
[0077] In the preferred embodiment described above,
the encoder 17 measures the specific position of the
wire. In the present invention, image-pickup means
such as a CCD camera and distinguishing means for
distinguishing an optional position of the wire from an
image obtained by the image-pickup means can be
used instead of the encoder 14.
[0078] In the preferred embodiment described above,
the wire 1 is mentioned, which constitutes the wiring har-
ness to be mounted in a motor vehicle. However, the
wire 1 of the present invention can also be applied to
various electric machines and electronic devices such
as a portable computer.
[0079] In the preferred embodiment described above,
the non-colored outer surface of the wire 30 is colored
with the first color G and the second color H. Instead, in
the present invention, the wire 1 may be produced start-
ing from a wire, the coating of which is colored with a
specific color after mixing a coloring agent with the syn-
thetic resin, which coats the core wire. In such a case,
a color of the outer surface of the colored wire is different
from both of the first color G and the second color H. In
this case, a wire, which is not often used or is in stock
because of its limited use, can be reused.
[0080] In the present invention, as the means for form-
ing the first distinguishable part 4 and the marks 5 as
the second distinguishable part by coloring the outer
surface 3a of the non-colored coating 3, various means
may be used ,such as dipping, spraying, injection, print-
ing and transcription. As the coloring liquid or coating
material, various material may be used, such as acrylic
coating material, ink (dye or pigment) and UV-ink.
[0081] In the preferred embodiment described above,
the whole circumference of the outer surface 3a of the
central part 1a in the longitudinal direction of the coating
3 is colored with the first color G, thereby forming the
first distinguishable part 4. Instead, in the present inven-
tion, a part of the outer surface 3a of the central part 1a
in the longitudinal direction of the coating 3 may be
colored with the first color G and the first distinguishable
part 4 may be formed in a stripe pattern or a spiral pat-
tern with the first color G and the color P.

[INDUSTRIAL APPLICABILITY]

[0082] As explained above, in the present invention
described in claim 1, the first distinguishable part is
formed on the outer surface of the central part of the
coating. The first color of the first distinguishable part is

different from the color of the synthetic resin. Therefore,
even if the wire becomes thin, since the first distinguish-
able part is formed on the central part of the coating, the
first color of the first distinguishable part can be easily
distinguished.
[0083] Moreover, the second distinguishable part is
formed at a part of each end of the coating. The second
distinguishable part is formed on the outer surface of the
coating. The second color of the second distinguishable
part is different from the color of the synthetic resin.
Therefore, the second color of the second distinguisha-
ble part can be easily distinguished.
[0084] Consequently, the first and second distinguish-
able parts can be easily distinguished from each other,
thereby the wires can be easily distinguished from each
other. By assembling a wiring harness using the wires
defined in the claim of the present invention, an error in
mounting the wires can be prevented and the deteriora-
tion in the quality of the wiring harness can be prevented
from occurring.
[0085] In the invention described in claim 2, the sec-
tion is formed between the first and second distinguish-
able parts. Therefore, the first and second distinguish-
able parts can be more easily distinguished from each
other.
[0086] Therefore, the wires can be easily distin-
guished from each other. By assembling a wiring har-
ness using the wires defined in the claim of the present
invention, an error in mounting the wires can be more
securely prevented and the deterioration in the quality
of the wiring harness can be more securely prevented
from occurring.
[0087] In the invention described in claim 3, a plurality
of the second distinguishable parts are provided at each
end of the coating. Therefore, by using combinations
among the second colors of a plurality of the second dis-
tinguishable parts and the first color of the first distin-
guishable part, kinds of the wire to be distinguished from
each other can be increased. Accordingly, it can be pos-
sible to deal with more various electronic devices.
[0088] In the invention described in claim 4, the first
coloring means colors the central part in the longitudinal
direction of the coating with the first color. The second
coloring means colors a part of each end in the longitu-
dinal direction of the coating with the second color.
Therefore, by combination of the first color and the sec-
ond color, kinds of the wire to be distinguished from each
other can be increased. That is, the wire having various
colors can be obtained. Moreover, upon extrusion-coat-
ing, the outer surface of the wire colored by mixing a
coloring agent is colored with the first color and the sec-
ond color, thereby the wire is obtained. Therefore, a
wire, which is not often used or is in stock because of
its limited use, can be reused.
[0089] The first and second coloring means color the
outer surface of the coating with the first and second
colors, respectively, which are different from a color of
the outer surface of the coating. Therefore, by changing
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the first and second colors, the color of the wire can be
easily changed. That is, the wire, the outer surface of
which has various colors, can be easily obtained.
[0090] In the invention described in claim 5, the outer
surface of the wire is colored while the wire is moved in
the longitudinal direction thereof. On the basis of the
specific position of the wire measured by the measuring
means, the control means controls the action of the first
coloring means and the second coloring means. There-
fore, a predetermined position can be colored with the
first color and the second color by using the first coloring
means and the second coloring means, respectively.
Therefore, the wire, the outer surface of which is colored
with a desired color, can be securely obtained.
[0091] In the invention described in claim 6, the sec-
ond coloring means colors a portion, which has a dis-
tance from a portion colored by the first coloring means,
with the second color. The second coloring means
colors a part of the non-colored section which is bared
with the second color. Therefore, in the wire, there is an
outer surface of the synthetic resin between the first
color and the second color. Therefore, the first color and
the second color can be easily distinguished from each
other. That is, the wire, the outer surface of which can
be easily distinguished and has various colors, can be
more securely obtained.

Claims

1. An electric wire comprising:

an electrically conductive core wire;
a coating made of synthetic resin for coating the
core wire;
a first distinguishable part formed by coloring
an outer surface of the central part in the longi-
tudinal direction of the coating with a first color,
which is different from a color of the synthetic
resin; and
a second distinguishable part formed by color-
ing a part of each end in the longitudinal direc-
tion of the coating with a second color, which is
different from the color of the synthetic resin.

2. The electric wire according to claim 1, wherein there
is provided a section, in which an outer surface of
the synthetic resin is bared, between the first and
second distinguishable parts.

3. The electric wire according to claim 1 or 2, wherein
each end of the coating is provided with a plurality
of the second distinguishable parts and each sec-
ond distinguishable part has a different color from
that of the other second distinguishable part.

4. An apparatus for coloring an outer surface of a coat-
ing of an electric wire, which includes an electrically

conductive core wire and the coating made of syn-
thetic resin for coating the core wire, the apparatus
comprising:

first coloring means for coloring an outer sur-
face of the central part in the longitudinal direc-
tion of the coating with a first color, which is dif-
ferent from a color of the outer surface of the
coating; and
second coloring means for coloring a part of
each end in the longitudinal direction of the
coating with a second color, which is different
from a color of the outer surface of the coating.

5. The apparatus according to claim 4 further compris-
ing:

transferring means for transfer the electric wire
along the longitudinal direction of the electric
wire;
measuring means for measuring a specific po-
sition of the electric wire; and
control means for controlling action of the first
and second coloring means on the basis of the
specific position of the electric wire measured
by the measuring means.

6. The apparatus according to claim 5, wherein the
second coloring means is disposed downstream
from the first coloring means in the transferring di-
rection of the electric wire and colors a section with
the second color, wherein the section is located at
a distance from a portion colored by the first coloring
means and the synthetic resin of each end of the
coating is bared in the section.
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