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ABSTRACT OF THE DISCLOSURE .

In a wire harness protector, a pipe wall has a
structure in which wall portions rectangular in section and
wall portions circular in section are disbosed alternately in
the longitudinal direction, a cutting line used for insertion
of the wire harness and passing substantially centers of flat
sides of the sectionally rectangular wall portions is formed
over the entire length of the pipe wall, and the whole of pipe
wall is formed of synthetic resin or rubber.
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WIRE HARNESS PROTECTOR

BACKGROUND OF THE INVENTION
The present invention relates to a wire harness
cladding protector used for enclosing a vehicle wire harness 1in

the inside thereof and for protecting the same.
Conventionally, a protector for cladding a wire harness

has had such a structure that a cutting line for inserting a
wire harness is provided in the form of a straight line along
the axial direction in a flexible pipe shaped into a simple
circular tube, or that a cutting line for inserting a wire
harness is provided in the form of a straight line along the
axial direction in a bellows-like pipe formed into an annular
corrugated shape (for example, see Japanese Patent Unexamined
Publication No. Heli 6-276643).

Therefore, any conventional protector for cladding a
wire harness, which is cylindrical, has had such problems that
the protector is apt to be rotated or twisted in 1its
circumferential direction in the piping and wiring posture ot
the protector in which a wire harness is inserted, and it is
difficult to stably keep the cutting line for inserting a wire
harness in a predetermined position, and that it is difficult
to provide the cutting line for inserting a wire harness in the
form of a straight line along the axial direction of the

protector, because the protector is cylindrical.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to

solve the foregoing problems belonging to such a conventional
wire harness protector, and to provide a wire harness protector
having a special structure in which the protector can be
subjected to piping and kept stably in a predetermined posture
with less twist phenomenon though the protector has flexibility

as a whole so that any portion of the protector can be bent
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easily, the cutting line can be kept 1in a predetermined
position, the cutting line can be easily formed in a straight
line along the axial direction of the protector, and the
protector can be easily produced 1in the same manner as a
conventional wire harness with no increase in cost.

In order to solve the above problems, according to the
present invention, there is provided a protector for wire
harness wherein a pipe wall has a structure in which wall
portioﬁs rectangular in section and wall portions circular in
section are disposed alternately in the longitudinal direction,
a cutting line passing substantially centers of flat sides of
said sectionally rectangular wall portions is formed over the
entire length of said pipe wall, and the whole of said pipe
wall is formed of synthetic resin or rubber.

To carry out the present invention, the pipe wall may
have a structure in which, in the inner circumferential
surface, the sectionally circular wall portions project toward
the inside more than the center portions of the flat sides of
the sectionally rectangular wall portions, or such a structure

in which the center portions of the flat sides of the

sectionally rectangular wall portions and the sectionally
circular wall portions are formed to be substantially even in
surface to each other, or such a structure in which, in the
outer circumferential surface, the sectionally circular wall
portions sink toward the inside more than the center portions
of the flat sides of the sectionally rectangular wall portions,
and the width of each of the sectionally rectangular wall
portions in its axial direction is formed to be substantially
equal to or smaller than the width of each of the sectionally
circular wall portions in its axial direction.

The sectional shape of the sectionally rectangular wall
portions described herein is not limited to a square, but 1it

may be carried out as a rectangle. In addition, each of the

sectionally rectangular wall portions can be carried out such
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that protrusions ... having a desired size may be formed to
project over the outer circumferential surface while recesses

fitting to the protrusions be formed in a side different

from this projecting surface.

As the materlal for forming the protector for wire

harness according to the present 1nvention, polyethvylene,
polyvinyl chloride, polypropylene, any other synthetic resin

material, natural rubber, synthetic rubber or any other rubber

material, or mixture of those material with reinforcing
material or heat-resistant material such as carbon fibers,

glass fibers or the like, can be used.

In one aspect of the present invention resides 1in a
protector for a wire harness, comprising: a pipe wall including
sectionally rectangular wall portions and sectionally circular
wall portions, salid sectionally rectangular wall portions and
said sectionally circular wall ©portions Dbeing disposed
alternately in a longitudinal direction of said pipe wall; and

gr—y

a cutting line passing substantially centers of flat sides of

sald sectionally rectangular wall portions and passing at least
a portion of said sectionally circular wall portions, said
cutting line being used for 1insertion of the wire harness and
being disposed over the entire length of said pipe wall, the

whole of sailid pipe wall being made of a material selected from

the group consisting of synthetic resin and rubber.

In another aspect of the present invention resides 1in

a protector for a wire harness, comprising: a pipe wall
including sectionally first-shaped wall portions and
sectionally second-shaped wall portions, said sectionally

first-shaped wall portions and said sectionally second-shaped
wall portions being disposed alternately 1in a predetermined
direction of said pipe wall; and a cutting 1line passing
substantially centers of sides of said sectiocnally first-shaped
wall ©portions and passing at least a portion of said
sectionally second-shaped wall portionsg, said cutting 1line

being used for insertion of the wire harness and being disposed

over a length of said pipe wall.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a perspective view showling a protector of a

first embodiment.

Fig. 2 1s a vertical sectional view of the protector
of Fig. 1 along its longitudinal direction.

Fig. 3 is a vertical sectional view of a sectionally
rectangular wall portion of the protector of Fig. 1.

Fig. 4 1is a vertical sectional view of a sectionally
circular wall portion of the protector of Fig. 1.

Fig. 5 is a perspective view showing a protector of a
second embodiment.

Fig. 6 1is a cross-sectional view of two protectors of
the second embodiment arranged 1in parallel with each other
along its longitudinal direction.

Fig. 7 1is a wvertical sectional view showing a
protector o©of a third embodiment along 1ts longitudinal
direction.

Fig. 8 1is a vertical sectional view of a sectionally
rectangular wall portion of the protector of the third

embodiment .

Fig. 9 1s a vertical sectional view of a sectionally

circular wall portion of a protector of a fourth embodiment.
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Fig. 10 is a vertical sectional view of a sectionally

circular wall portion of a protector of a fifth embodiment.

DETAILED DESCRIPTION OF THE INVENTION

preferred embodiments of the present invention will
next be described with reference to the accompanying drawings.
Figs. 1 to 4 are views showing a pipe of a first embodiment.
Fig. 1 is a perspective view showing the appearance of a
protector P, Fig. 2 shows a shape 1n which a pipe wall 1is cut
in the longitudinal direction of the pipe, Fig. 3 shows a shape
in which a sectionally rectangular wall portion 2 of the pipe
wall is cut, and Fig. 4 shows a shape in which a sectionally
circular wall portion of the pipe wall is cut.

A protector P shown in this embodiment, as shown in
these drawings, has a structure in which a pipe wall 1 1s
formed to be a bellows-like corrugated shape in the axial
direction of the pipe, each of the sectionally rectangular wall
portions 2 of this corrugated shape has a sectional shape which
is made to be a square having rounded corners, the sectional
shape of each of the sectionally circular wall portions 3 of
this corrugated shape is made circular, and those two-type wall
portions 2 and 3 are formed continuously and alternately, and
a cutting line 4 for inserting a wire harness 1is formed to pass
substantially the centers of flat sides Z2a of the sectionally
rectangular wall portions 2 over the entire length of the
protector P. In addition, as is apparent particularly from
Fig. 2, this protector P has a structure in which its inner
circumferential surface is formed such that the inner surtface
of each of the sectionally circular wall portions 3 slightly
projects toward the inside more than the inner surface of the
center portion of the flat side 2a in each of the sectionally

rectangular wall portion 2. The whole of this protector P 1s

integrally formed of synthetic resin material or rubber

material. Although the corrugated shape of the pipe wall 1
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according to the present. invention 1s shown' as a bellows-like
corrugated shape, it is not limited to this, but may be carried

out as a spirally corrugated shape.
As means for manufacturing the protector P having such

a structure, any known means may be used. For example, melted
resin is extruded in the form af a tube from a resin extruder
arranged on one end of a travelling mold cavity for molding a
pipe in a well-known travelling mold system. Pressurized air
is blown into the tube, or the air is sucked from the mold
simultaneously to thereby mold the melted tube sequentially and
continuously while pressing the tube onto the mold.

since the sectionally rectangular wall portions 2 of
the pipe wall 1 are formed to be rectangular, the protector P
with such a structure can be subjected to piping stably in any
place, positioning is easy, piping can be performed without
being out of position or twisted after the protector is
subjected to piping, and a wire harness (not shown) may be
inserted into the protector P if the portion of the cutting
line 4 is merely opened to insert the wire harness inside in
the same manner as in a conventional protector P. The wire
harness inserted into the protector P is supported by the
sectionally circular wall portions 3 projecting toward the
inner circumferential side in the inner surface of the
protector P, and even if dew or the like is produced in the
pipe, or even if water drops or the like come into the pipe in
some situation, those water drops or the like are collected in
the sectionally rectangular wall portions 2, sO that the wire

harness can be protected.

Figs. 5 and 6 show a second embodiment of a protector
P. In this embodiment, the protector P has a structure 1in
which, in the outer circumferential surface of the pipe wall 1,

the sectionally circular wall portions 3 is formed to sink

toward the inner circumferential side more than the center

portions of the flat sides 2a of the sectionally rectangular
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wall portions 2, that is, to have a small diameter, and the

width "W" of each of the sectionally circular wall portions 3

in its axial direction is made to be a little wider than the
width "w" of each of the sectionally rectangular wall portions

2 in its axial direction.
When two or more protectors P having such a

configuration are subjected to piping 1in parallel with each
other, those protectors P are disposed such that the
sectionally circular wall portions 3 of one of the protectors
P and the sectionally rectangular wall portions 2 of the other
protector P are fitted to each other respectively as shown 1n

Fig. 6, so that the protectors P can be subjected to piping

more stably.
Figs. 7 and 8 show a protector P of a third embodiment

suitable for parallel piping, which has a structure in which
protrusions 5... of desired size and recesses 6... fitted to
these protrusions 5 are formed on the upper and lower sides of
the wall surfaces of two flat sides 2a and 2a (opposite two
sides in this embodiment) of any sectionally rectangular wall
portion 2 in the protector P shown in the first embodiment.

Alternatively, the surfaces where these protrusions 5... and
the recesses 6... are formed may be a combination of a vertical

wall and an upper or lower surface in Fig. 8. Alternatively,

it is possible to form those protrusions and recesses On every

side, or it is also possible to form only two or more
protrusions 5 in one side and only recesses 6 in other sides

correspondingly to those protrusions. That is, as shown in

Fig. 8, it goes well if the protrusions 5 and the recesses 6
are formed in the positions fitted to each other when the
protectors P are disposed in close contact with each other. In
addition, it is not necessary to form these protrusions 5 and
recesses 6 in all the sectionally rectangular wall portions 2,
but the present invention can be carried out also in the case

where they are formed in every second or third of the
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sectionally rectangular wall portions 2.

Fourth and fifth embodiments shown in Figs. 9 and 10
show cases where the sectional shapes of the protectors P are
varied. In Fig. 9, the sectional shape° of the sectionally
rectangular wall portion 2 is made to be a rectangle which 1is
long vertically, while the sectional shape of the sectionally
circular wall portion 3 is made to be a vertically long ellipse
the lower side of which is thin. In Fig. 10, the sectional
shape of the sectionally rectangular wall portion 2 is made to
be a rectangular which is long horizontally while the sectional
shape of the sectionally circular wall portion 3 is made to be
an ellipse. In addition, the cutting line 4 is formed to pass
an upper flat side 2a. In such a manner, the present invention
can be modified and carried out suitably in accordance with the
gquantity of wire harness to be inserted and protected, the
place where the protector P is subjected to piping, and so on.

Although typical embodiments of the present invention
have been described above, the invention is not always limited
to the structure of the pipe according to these embodiments,
and it can be modified and carried out by suitably changing the
structure of the pipe within a scope having the above-mentioned
constituents of the present invention, attalining the above-
mentioned objects of the present invention, and having the

following effects.

As is apparent from the above explanation, according to

the present invention, a protector for protecting a wire
harness 1is formed into a corrugated shape, this corrugated

shape is constituted by sectionally rectangular portions and
sectionally circular portions disposed alternately, and a
cutting line for inserting a wire harness 1s formed to pass
substantially center portions of the sectionally rectangular
portions. Accordingly, there are advantages that the protector
can be subjected to piping stably on the wall or floor in any

place where the protector 1is to be subjected to piping,
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and positioning of the protector can be made easlily. This
protector according to the present invention is advantageously

shaped to prevent the pipe from undesirable shifting.

In addition, when a desired number of protectors are to
be disposed in parallel, this feature helps to maintain the
parallel, bundled configuration of them and minimize
disturbance of the linear and parallel alignment of the lines.
In addition, there are advantages from the point of manufacture
that the pipe can be manufactured efficiently at a high speed,

and the pipe can be manufactured easily without increasing the

cost.
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WHAT IS CLAIMED IS:

1. A protector for wire harness, comprising:

a pipe wall including sectionally rectangular wall
portions and sectionally circular wall portions, said
sectionally rectangular wall portions and said sectionally
circular wall portions being disposed alternately in a
longitudinal direction of said pipe wall; and

a cutting line passing substantially centers of flat
sides of said sectionally rectangular wall portions, said
cutting line being used for insertion of the wire harness and
being disposed over the entire length of said pipe wall, the
whole of said pipe wall being made of a material selected from

the group consisting of synthetic resin and rubber.

2. A protector for wire harness as claimed in claim 1,
wherein in an inner circumferential surface of said pipe wall,
said sectionally circular wall portions project toward an
inside more than center portions of said flat sides of said

sectionally rectangular wall portions.

3. A protector for wire harness as claimed in claim 1,
wherein in an inner circumferential surface of said pipe wall,
center portions of said flat sides of said sectionally
rectangular wall portions and said sectionally circular wall

portions are substantially even in surface to each other.

4. A protector for wire harness as claimed in claim 1,
wherein in an outer circumferential surface of said pipe wall,
said sectionally circular wall portions sink toward an inside
more than center portions of said flat sides of said
sectionally rectangular wall portions, and a width of each of
said sectionally rectangular wall portions in the longitudinal

direction is substantially equal to or smaller than a width of
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each of said sectionally circular wall portions 1in the

longitudinal direction.

5 . A protector for wire harness as claimed 1in claim 1,
wherein one of said flat sides of said sectionally rectangular
wall portions includes a protrusion and one of said flat sides
of said sectionally rectangular wall portions includes a

recess.

6. A protector for a wire harness, comprising:

a pipe wall 1including sectionally rectangular wall
portions and sectionally circular wall portions, salid
sectionally rectangular wall portions and said sectionally
circular wall portions being disposed alternately 1n a
longitudinal direction of said pipe wall; and

a cutting line passing substantially centers of flat sides
of said sectionally rectangular wall portions and passing at
least a portion of said sectionally c¢ircular wall portions,
said cutting line being used for insertion of the wire harness
and being disposed over the entire length of said pipe wall,
the whole of said pipe wall being made of a material selected

from the group consisting of synthetic resin and rubber.

7 . A protector for a wire harness as claimed in claim 6,
wherein in an inner circumferential surface of said pipe wall,
said sectionally c¢ircular wall portions project toward an
inside more than center portions of said flat sides of said

sectionally rectangular wall portions.

8 . A protector for a wire harness as c¢laimed in claim 6,
wherein in an i1nner circumferential surface of said pipe wall,
center portions of said flat sides of said sectionally
rectangular wall portions and said sectionally circular wall

portions are substantially even in surface to each other.

9. A protector for a wire harness as claimed 1in claim 6,
wherein in an outer circumferential surface of said pipe wall,

salid sectionally circular wall portions sink toward an inside

- 10 -
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more than center portions of said flat sides of said sectionally
rectangular wall portions, and a width of each of said
sectionally rectangular wall ©portions 1in the longitudinal
direction 1s substantially no more than a width of each of said
sectionally circular wall portions in the longitudinal

direction.

10. A protector for a wire harness as claimed in claim 6,

wherein one of said flat sides of said sectionally rectangular

wall portions includes a protrusion and one of said flat sides

of said sectionally rectangular wall portions includes a recess.

11. A protector for a wire harness, comprising:

a pipe wall 1ncluding sectionally first-shaped wall
portions and sectionally second-shaped wall portions, said
sectionally first-shaped wall portions and said sectionally
second-shaped wall portions being disposed alternately in a

predetermined direction of said pipe wall; and

a cutting line passing substantially centers of sides of

sald sectionally first-shaped wall portions and passing at least
a portion of said sectionally second-shaped wall portions, said
cutting line being used for insertion of the wire harness and

being disposed over a length of said pipe wall.

12. A protector according to claim 11, wherein said
sectionally second-shaped wall portions comprise sectionally
circular wall portions and said cutting line passes at least a

portion of said sectionally circular wall portions.

13. A protector according to claim 11, wherein: said
sectionally first-shaped wall portions comprise sectionally
rectangular wall portions, and said sectionally second-shaped

wall portions comprise sectilionally circular wall portions.

l4. A protector according to claim 11, wherein said
predetermined direction of sald pipe wall comprises a

longitudinal direction of said pipe wall.

_11 -
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15. A protector according to claim 11, wherein said

cutting line passes substantially centers of flat sides of said

sectionally first-shaped wall portions and at least a portion

of said second-shaped wall portions.

16. A protector according to c¢laim 11, wherein said

cutting line 1s disposed over an entire length of said pipe
wall.

17. A protector according to claim 11, wherein said pipe

wall comprises synthetic resin.

18. A protector according to claim 11, wherein said pipe

wall comprises rubber.

19. A protector according to claim 11, wherein, in an

inner circumferential surface of gaid pipe wall, said

sectionally second-shaped wall portions project interiorly more

g

than center portions of said sides of said secticnally first-

shaped wall portions.

20. A protector according to claim 11, wherein, in an

inner circumferential surface of said pipe wall, center

portions of said sides of said sectionally first-shaped wall

portions and salid sectionally second-shaped wall portions are

substantially even 1in surface to each other.

21. A protector according to claim 11, wherein, 1in an
outer circumferential surface of said pipe wall, said

sectionally second-shaped wall portions sink interiorly more

than center portions of said sides of said sectionally first-

shaped wall portions.

22. A protector according to claim 21, wherein a width of

each of said sectionally first-shaped wall portions in the
predetermined direction 1s substantially no more than a width
of each of said sectionally second-shaped wall portions in the

predetermined direction.
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23. A protector according to claim 11, wherein one of
sald sides of said sectionally first-shaped wall portions

includes a protrusion.

24. A protector according to claim 23, wherein one of
sald sides of said sectionally first-shaped wall portions

includes a recess.
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