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(54) CORRUGATED TUBE AND WIRE HARNESS WITH CORRUGATED TUBE

(57) To enable a closed state of a slit to be more
reliably maintained. A corrugated tube includes a corru-
gated tube main body, a plurality of first extended tabs,
and a plurality of second extended tabs. The corrugated
tube main body is formed in a tubular shape, has annular
projections and annular depressions alternatingly formed
along a length direction thereof, and has a slit formed
along the length direction thereof. The plurality of first
extended tabs is provided at intervals on the corrugated

tube main body on one of two lateral edges having the
slit therebetween. A first engagement notch is formed on
two lateral portions of each of the first extended tabs.
The plurality of second extended tabs is provided at in-
tervals on the corrugated tube main body on the other of
the two lateral edges having the slit therebetween. A sec-
ond engagement notch is formed on two lateral portions
of each of the second extended tabs and is capable of
engaging with the first engagement notch.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a corrugated
tube protecting electric wires.

BACKGROUND OF THE INVENTION

[0002] A corrugated tube may be used as a sheath to
protect electric wires. A slit is formed in the corrugated
tube and the electric wires are placed within the corru-
gated tube through the slit. In addition, after the electric
wires are placed in the corrugated tube, adhesive tape
is wound around the corrugated tube, thereby inhibiting
the corrugated tube from opening.
[0003] However, when a long period of time passes,
adhesion of the adhesive tape may deteriorate. Alterna-
tively, a substrate of the adhesive tape may deteriorate
and the adhesive tape may break. Therefore, the corru-
gated tube may open at the slit.
[0004] In this regard, a corrugated tube having a lock
structure is suggested, as in Patent Literature 1.
[0005] In a corrugate disclosed by Patent Literature 1,
a lock projection is formed on one of two edges having
a slit therebetween. Then, when the slit is closed, the
lock projection engages with a closing wall on the other
of the two edges and the slit is locked in a sealed state.

RELATED ART

Patent Literature

[0006] Patent Literature 1: Japanese Patent Laid-open
Publication No. 2009-38964

SUMMARY OF THE INVENTION

Problems to Be Solved by the Invention

[0007] However, in the technology disclosed by Patent
Literature 1, the lock projection engages with the closing
wall from an inner periphery of the closing wall. Therefore,
the two edges having the slit therebetween may displace
in a diameter direction of the corrugated tube. Accord-
ingly, one of the edges having the slit therebetween may
encroach toward the inner periphery of the other of the
edges, for example. Alternatively, engagement of the
lock projection may be released and the corrugated tube
may open.
[0008] The present invention seeks to enable a closed
state of a slit to be more reliably maintained.

Means for Solving the Problems

[0009] In order to resolve the circumstances noted
above, a first aspect includes a corrugated tube main
body formed in a tubular shape, with annular projections

and annular depressions alternatingly formed along a
length direction thereof, and with a slit formed along the
length direction thereof; a plurality of first extended tabs
provided at intervals on the corrugated tube main body
on one of two lateral edges having the slit therebetween,
the first extended tabs having a first engagement notch
formed on two lateral portions; and a plurality of second
extended tabs provided at intervals on the other of the
two lateral edges at positions between each of the first
extended tabs, the second extended tabs having a sec-
ond engagement notch formed on two lateral portions
and capable of engaging with the first engagement notch.
[0010] A second aspect is the corrugated tube accord-
ing to the first aspect, in which at least one guiding lateral
portion is formed on at least one of the plurality of first
extended tabs and the plurality of second extended tabs,
the guiding lateral portion advancing inward toward a
forefront end of the first extended tabs and the second
extended tabs.
[0011] A third aspect is the corrugated tube according
to one of the first and second aspect, in which a depres-
sion is formed on a portion of an inner periphery of the
corrugated tube main body, the plurality of first extended
tabs or the plurality of second extended tabs being posi-
tioned in the depression in a state where the plurality of
first extended tabs and the plurality of second extended
tabs are fitted together.
[0012] A fourth aspect is the corrugated tube according
to any one of the first to third aspects, in which the plurality
of first extended tabs are recessed toward the inner pe-
riphery of the corrugated tube main body via a step por-
tion at positions where the first engagement notches are
provided, and the plurality of second extended tabs are
recessed toward the inner periphery of the corrugated
tube main body via a step portion at positions where the
second engagement notches are provided.
[0013] A fifth aspect is the corrugated tube according
to any one of the first to fourth aspects, in which a dimen-
sion between troughs of two mutually opposing first en-
gagement notches or second engagement notches is
larger than a maximum width dimension of the second
extended tab or the first extended tab fitted therebe-
tween.
[0014] A wire harness with a corrugated tube according
to a sixth aspect includes a wire harness having at least
one electric wire; and a corrugated tube according to any
one of the first to fifth aspects, in which the Corrugated
tube covers the wire harness in a state where the plurality
of first extended tabs and the plurality of second extended
tabs are fitted together.

Effect of the Invention

[0015] According to the first or sixth aspects, the plu-
rality of first extended tabs and the plurality of second
extended tabs are fitted together so as to be inserted into
respective gaps therebetween, thereby engaging each
first engagement notch of the plurality of first extended
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tabs with each second engagement notch of the plurality
of second extended tabs. Thus, a closed state of the slit
can be more reliably maintained.
[0016] According to the second aspect, at least one
guiding lateral portion is formed on at least one of the
plurality of first extended tabs and the plurality of second
extended tabs, the guiding lateral portion advancing in-
ward toward the forefront end of the first extended tabs
and the second extended tabs. Therefore, at least one
of the plurality of first extended tabs and the plurality of
second extended tabs is readily inserted between the
other of the plurality of first extended tabs and the plurality
of second extended tabs.
[0017] According to the third aspect, protrusion of the
first extended tab and the second extended tab toward
the inner periphery of the corrugated tube can be con-
trolled.
[0018] According to the fourth aspect, the first engage-
ment notch of the plurality of first extended tabs and the
second engagement notch of the plurality of second ex-
tended tabs mutually engage with each other at the po-
sition of the step portions. Therefore, the first engage-
ment notch and the second engagement notch can be
more reliably engaged and opening of the slit can be
more reliably controlled.
[0019] According to the fifth aspect, the dimension be-
tween troughs of two mutually opposing first engagement
notches or second engagement notches is larger than
the maximum width dimension of the second extended
tab or the first extended tab respectively fitted therebe-
tween. Therefore, at least one of the plurality of first ex-
tended tabs and the plurality of first extended tabs can
be readily inserted between two mutually opposing first
engagement notches or second engagement notches.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

[Fig. 1] is a partial plan view of a wire harness to
which a corrugated tube according to an embodi-
ment is attached.
[Fig. 2] is a partial perspective view of the corrugated
tube.
[Fig. 3] is a partial cross-sectional view of the Cor-
rugated tube.
[Fig. 4] is a partial explanatory diagram of a slit in
the corrugated tube, as viewed from an inner periph-
eral side.
[Fig. 5] is a partial plan view of the corrugated tube
in a state prior to closing the slit.
[Fig. 6] is a partial perspective view of the corrugated
tube.
[Fig. 7] is a partial cross-sectional view of the corru-
gated tube.
[Fig. 8] is a partial explanatory diagram of the slit in
the corrugated tube, as viewed from the inner pe-
ripheral side.

[Fig. 9] is a partial plan view of the corrugated tube
during closing of the slit.
[Fig. 10] is a partial perspective view of the corrugat-
ed tube.
[Fig. 11] is a partial cross-sectional view of the cor-
rugated tube.
[Fig. 12] is a partial explanatory diagram of the slit
in the corrugated tube, as viewed from the inner pe-
ripheral side.
[Fig. 13] is a partial plan view of a wire harness to
which a corrugated tube according to a modified ex-
ample is attached.
[Fig. 14] is a partial perspective view of the corrugat-
ed tube.
[Fig. 15] is a partial cross-sectional view of the cor-
rugated tube.
[Fig. 16] is a partial explanatory diagram of a slit in
the corrugated tube, as viewed from an inner periph-
eral side.
[Fig. 17] is a partial plan view of the corrugated tube
in a state prior to closing the slit.
[Fig. 18] is a partial perspective view of the corrugat-
ed tube.
[Fig. 19] is a partial cross-sectional view of the cor-
rugated tube.
[Fig. 20] is a partial explanatory diagram of the slit
in the corrugated tube, as viewed from the inner pe-
ripheral side.

MODE FOR CARRYING OUT THE INVENTION

[0021] In the following, an embodiment of a corrugated
tube and a wire harness with the corrugated tube are
described. Fig. 1 is partial plan view of a wire harness 10
to which a corrugated tube 32 according to the embodi-
ment is attached. Fig. 2 is a partial perspective view of
the corrugated tube 20. Fig. 3 is a partial cross-sectional
view of the corrugated tube 20. Fig. 4 is a partial explan-
atory diagram of a slit S in the Corrugated tube 20, as
viewed from an inner peripheral side. Figs. 5 to 8 illustrate
the corrugated tube 20 in a state prior to being closed at
the slit S, while Figs. 9 to 12 illustrate a corrugated tube
during closing at the slit S.
[0022] The corrugated tube 20 is a component cover-
ing and protecting the wire harness 10, which is routed
in a vehicle or the like.
[0023] Herein, the wire harness 10 is configured by
bundling a plurality of electric wires. More specifically,
the wire harness 10 has a configuration in which the plu-
rality of electric wires are bundled while being branched
out according to a wiring model, which is where the elec-
tric wires are to be placed in the vehicle. The wire harness
10 does not necessarily include a branch. In addition, the
wire harness 10 may be configured by a single electric
wire. The wire harness 10 may also be bundled with op-
tical cables and the like. The corrugated tube 20 is mount-
ed on at least a portion of the wire harness 10, and may
be mounted on almost the entire wire harness 10.

3 4 



EP 2 905 855 A1

4

5

10

15

20

25

30

35

40

45

50

55

[0024] The corrugated tube 20 includes a corrugated
tube main body 21, a plurality of first extended tabs 30,
and a plurality of second extended tabs 40. The corru-
gated tube 20 is formed in an overall tubular shape that
includes a slit S. The corrugated tube 20 is formed by,
for example, extruding a molten resin in a tubular shape,
then pressing the extrusion in a predetermined die using
vacuum molding, blow molding, or the like. Therefore,
the corrugated tube 20 is formed to have the same thick-
ness in each portion forming a portion of the corrugated
tube main body 21, which includes an annular projection
22 and an annular depression 24 described hereafter,
the plurality of first extended tabs 30 and the plurality of
second extended tabs 40.
[0025] The corrugated tube main body 21 is formed in
a tubular shape and has the slit S formed along a length
direction thereof. In other words, the corrugated tube
main body 21 is formed in a tubular shape having a "C"
shape in lateral cross-section. Further, the corrugated
tube main body 21 has a configuration in which the an-
nular projections 22 and the annular depressions 24 are
alternatingly formed along the length direction thereof.
The annular projections 22 are portions on an outer cir-
cumferential surface of the corrugated tube main body
21 projecting in a circumference direction thereof. The
annular depressions 24 are portions on the outer circum-
ferential surface of the corrugated tube main body 21
recessed in the circumference direction thereof. The an-
nular projections 22 and the annular depressions 24 are
formed so as to have identical thickness, as described
above. Accordingly, when the corrugated tube main body
21 is observed from an interior side, the portions where
the annular projections 22 are formed are recessed in an
annular shape, while the portions where the annular de-
pressions 24 are formed project in an annular shape.
[0026] The corrugated tube main body 21 is readily
elastically deformed at a step portion between the annu-
lar projection 22 and the annular depression 24, for ex-
ample, and therefore, when viewed overall, has a prop-
erty of easy bending deformation. In addition, an inner
diameter of the annular depression 24 is defined to be
larger (typically only slightly larger) than an outer diam-
eter of the wire harness 10 to which the corrugated tube
20 is to be mounted.
[0027] The plurality of first extended tabs 30 are formed
at intervals on the corrugated tube main body 21 on one
of two lateral edges of the slit S. The plurality of second
extended tabs 40 are formed at intervals on the corru-
gated tube main body 21 on the other of the two lateral
edges of the slit S.
[0028] The plurality of second extended tabs 40 are
provided at each position between the plurality of first
extended tabs 30 in the length direction of the corrugated
tube main body 21. In other words, the plurality of first
extended tabs 30 and the plurality of second extended
tabs 40 are provided alternatingly in the length direction
of the corrugated tube main body 21. Adjacent first ex-
tended tabs 30 and second extended tabs 40 are adja-

cent to each other with an incision line (a slight gap de-
scribed hereafter) therebetween.
[0029] Also, the plurality of first extended tabs 30 are
positioned so as to pass between the plurality of second
extended tabs 40 and sink toward the inner periphery of
the corrugated tube main body 21, while the plurality of
second extended tabs 40 are positioned so as to pass
between the plurality of first extended tabs 30 and sink
toward the inner periphery of the corrugated tube main
body 21. Thereby, the plurality of first extended tabs 30
and the plurality of second extended tabs 40 are fitted
together so as to interlock with each other, closing the
slit S.
[0030] In particular, in the present embodiment, the
plurality of first extended tabs 30 and the plurality of sec-
ond extended tabs 40 are formed at positions and at a
pitch corresponding to the plurality of annular projections
22. More specifically, the plurality of first extended tabs
30 are formed so as to skip every other one of the plurality
of annular projections 22. The plurality of second extend-
ed tabs 40 are formed so as to skip every other one of
the plurality of annular projections 22, such that the plu-
rality of second extended tabs 40 are provided between
the plurality of first extended tabs 30. In addition, adjacent
first extended tabs 30 and second extended tabs 40 are
separated from each other at positions corresponding to
the annular depressions 24. In addition, when the slit S
is closed, the plurality of first extended tabs 30 and the
plurality of second extended tabs 40 are provided so as
to sink toward the inner periphery of the annular projec-
tion 22 opposite each.
[0031] Moreover, the first extended tabs 30 and the
second extended tabs 40 may be formed at positions and
at a pitch unrelated to those of the annular projections
22 and the annular depressions 24.
[0032] A first engagement notch 32 is formed on two
lateral portions of the first extended tab 30. Herein, the
first extended tab 30 is formed in a plate shape, and on
two lateral portions of a base end thereof is recessed in
a linear shape toward a width-direction center portion of
the first extended tab 30 to form the first engagement
notch 32. More specifically, in a plan view of the first
extended tab 30, the first engagement notch 32 is formed
in a shape recessed in a rectangular shape, and one
lateral edge of the first engagement notch 32 is positioned
on the same straight line as an outer edge of one of two
lateral edges having the slit S therebetween.
[0033] In addition, a second engagement notch 42 is
formed on two lateral portions of the second extended
tab 40. The second extended tab 40 and the second en-
gagement notch 42 are formed to have the same shape
as the first extended tab 30 and the first engagement
notch 32, respectively.
[0034] In addition, in a state where the plurality of first
extended tabs 30 and the plurality of second extended
tabs 40 are fitted together as noted above, when the base
end portion of the first extended tab 30 and the base end
portion of the second extended tab 40 are provided at
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positions overlapping in the circumference direction of
the corrugated tube main body 21, the mutually adjacent
first engagement notch 32 and second engagement
notch 42 engage with each other. Thereby, a state of
engagement between the plurality of first extended tabs
30 and the plurality of second extended tabs 40 is main-
tained.
[0035] In addition, a pair of guiding lateral portions 34
are formed on both lateral portions of the first extended
tab 30, the guiding lateral portions 34 being formed so
as to approach an interior toward a forefront end of the
first extended tab 30. Herein, both lateral portions of the
first extended tab 30 are formed into the guiding lateral
portions 34, which are inclined inward toward the fore-
front end of the first extended tab 30. In addition, herein,
the forefront edge of the first extended tab 30 extends in
a direction orthogonal to an extension direction of the
first extended tab 30. Specifically, the first extended tab
30 has a trapezoidal shape in a plan view.
[0036] In addition, a pair of guiding lateral portions 44
are formed on both lateral portions of the second extend-
ed tab 40, the guiding lateral portions 44 being formed
so as to approach an interior toward a forefront end of
the second extended tab 40. Herein, both lateral portions
of the second extended tab 40 are formed into the guiding
lateral portions 44, which are inclined inward toward the
forefront end of the second extended tab 40. In addition,
herein, the forefront edge of the second extended tab 40
extends in a direction orthogonal to an extension direc-
tion of the second extended tab 40. Specifically, the sec-
ond extended tab 40 has a trapezoidal shape in a plan
view.
[0037] In addition, when the plurality of first extended
tabs 30 and the plurality of second extended tabs 40 are
inserted into respective gaps therebetween, each of the
guiding lateral portions 34 and 44 makes sliding contact
with the opposing guiding lateral portions 34 and 44, the
eleventh engagement notch 32, and the second engage-
ment notch 42. Accordingly, the work of inserting the plu-
rality of first extended tabs 30 and the plurality of second
extended tabs 40 can be performed smoothly.
[0038] Moreover, the guiding lateral portions 34 and
44 are not necessarily inclined in a straight line shape,
and may instead have a shape that curves while ap-
proaching the interior toward the forefront end of the first
extended tab 30 or the second extended tab 40.
[0039] Moreover, a dimension A between troughs of
two mutually opposing first engagement notches 32
formed on opposing portions of adjacent first extended
tabs 30 is defined to be larger than a maximum width
dimension B of the second extended tab 40 fitted there-
between (see Fig. 4). Accordingly, the second extended
tab 40 can be smoothly inserted between adjacent first
extended tabs 30 and between two adjacent first engage-
ment notches 32.
[0040] However, the dimension A between troughs of
two mutually opposing first engagement notches 32 may
also be defined to be equal to or smaller than the maxi-

mum width dimension B of the second extended tab 40
fitted therebetween. Even in such a case, the first ex-
tended tab 30 and the second extended tab 40 are elas-
tically deformed, and thereby the second extended tab
40 can be inserted between adjacent first extended tabs
30 and between two adjacent first engagement notches
32.
[0041] Similarly, a dimension between troughs of two
mutually opposing first engagement notches 42 formed
on opposing portions of adjacent second extended tabs
40 is defined to be larger than a maximum width dimen-
sion of the first extended tab 30 fitted therebetween. Of
course, this is not necessarily required.
[0042] In addition, the first extended tab 30 is recessed
toward the inner periphery of the corrugated tube main
body 21, via a step portion 36, at a portion where the first
engagement notch 32 is formed (more specifically, at a
portion between two first engagement notches 32; see
Figs. 3, 7, and 11). The first extended tab 30 includes a
portion 36b closer to the forefront end than the step por-
tion 36, the portion 36b being recessed toward the inner
periphery of the corrugated tube main body 21 by a thick-
ness amount of the first extended tab 30 and more than
a portion toward the base end (annular depression 24,
which is an inner peripheral portion of the corrugated
tube main body 21). In addition, the portion 36b toward
the forefront end of the first extended tab 30 is formed in
a plate shape curved along the circumference direction
of the corrugated tube main body 21.
[0043] Similarly, the second extended tab 40 is re-
cessed toward the inner periphery of the corrugated tube
main body 21, via a step portion 46, at a portion where
the second engagement notch 42 is formed (see Figs.
3, 7, and 11). The second extended tab 40 includes a
portion 46b closer to the forefront end than the step por-
tion 46, the portion 46b being recessed toward the inner
periphery of the corrugated tube main body 21 by a thick-
ness amount of the second extended tab 40 and more
than a portion toward the base end (annular depression
24, which is an inner peripheral portion of the corrugated
tube main body 21). In addition, the portion 46b toward
the forefront end of the second extended tab 40 is formed
in a plate shape curved along the circumference direction
of the corrugated tube main body 21.
[0044] In addition, in a state where the first extended
tabs 30 and the second extended tabs 40 are fitted to-
gether, the first engagement notches 32 and the second
engagement notches 42 are mutually engaged at the po-
sition of the step portions 36 and 46. In this state, the
portion 36b toward the forefront end of the first extended
tab 30 and the portion 46b toward the forefront end of
the second extended tab 40 are provided at positions
one step down toward the inner periphery of the corru-
gated tube main body 21 (see Fig. 3). Also, portions to-
ward the base end on two lateral portions of the portion
36b toward the forefront end (portions on two sides of
the trapezoidal base) and portions toward the base end
on two lateral portions of the portion 46b toward the fore-
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front end (portions on two sides of the trapezoidal base)
are provided at mutually opposing positions (see Fig. 3).
In addition, when a force is applied sufficient to open the
corrugated tube main body 21 at the slit S, the portions
toward the base end on two lateral portions of the portion
36b toward the forefront end and the portions toward the
base end on two lateral portions of the portion 46b toward
the forefront end abut each other, and the mutual en-
gagement of the first engagement notch 32 and the sec-
ond engagement notch 42 becomes more reliable.
Thereby, opening of the slit S is more reliably controlled.
[0045] However, even when the first extended tab 30
and the second extended tab 40 have a shape not re-
cessed toward the inner periphery of the corrugated tube
main body 21 via the step portions 36 and 46, by elasti-
cally deforming the first extended tab 30 and the second
extended tab 40 while fitting these components together,
the first engagement notch 32 and the second engage-
ment notch 42 are mutually engaged. Therefore, recess-
ing the first extended tab 30 and the second extended
tab 40 toward the inner periphery of the Corrugated tube
main body 21 via the step portions 36 and 46 is not nec-
essarily required.
[0046] Moreover, the present embodiment is de-
scribed by way of an example in which the first extended
tab 30 and the second extended tab 40 have a symmet-
rical form with positions offset in the length direction of
the corrugated tube main body 21. However, this is not
necessarily required.
[0047] In addition, a depression 26 is formed on a por-
tion of the inner periphery of the corrugated tube main
body 21, the plurality of first extended tabs 30 or the plu-
rality of second extended tabs 40 being positioned in the
depression 26 in a state where the plurality of first ex-
tended tabs 30 and the plurality of second extended tabs
40 are fitted together.
[0048] In a state where the first extended tab 30 and
the second extended tab 40 are fitted together, the por-
tion 36b toward the forefront end of the first extended tab
30 is positioned on the inner periphery of the corrugated
tube main body 21, and the portion 36b toward the fore-
front end of the second extended tab 40 is positioned on
the inner periphery of the corrugated tube main body 21.
Therefore, when no particular measures are put in place,
the first extended tab 30 and the second extended tab
40 protrude by a thickness amount thereof on the inner
periphery of the corrugated tube main body 21. Thus, a
depression corresponding to the thickness of the first ex-
tended tab 30 or the second extended tab 40 is formed
at portions of the inner periphery of the corrugated tube
main body 21 having the slit S therebetween, forming the
depression 26.
[0049] In the present embodiment, the depression 26
is formed on the inner peripheral portion of the corrugated
tube main body 21 on two lateral edge portions having
the slit S therebetween (i.e., inner peripheral portions of
each of the annular depressions 24), the depression 26
being recessed continuously in the length direction of the

Corrugated tube main body 21. In the circumference di-
rection of the corrugated tube main body 21, the depres-
sion 26 is formed into a depression equal to or greater
than a length dimension of the portion 36b toward the
forefront end of the first extended tab 30 or the portion
36b toward the forefront end of the second extended tab
40.
[0050] The corrugated tube 20 described above can
be manufactured as follows, for example. Specifically,
an annular corrugated tube intermediate product is man-
ufactured having the plurality of first extended tabs 30
and the plurality of second extended tabs 40 integrally
connected to the corrugated tube main body 21 (in Fig.
5, a structure is imagined in which the plurality of first
extended tabs 30 and the plurality of second extended
tabs 40 are integrated with the corrugated tube main body
21). This corrugated tube intermediate product can be
formed by extruding a molten resin in a tubular shape,
then pressing the extrusion in a predetermined die using
vacuum molding, blow molding, or the like. An apparatus
for manufacturing the corrugated tube intermediate prod-
uct can be achieved by modifying the die, for example,
in a commonly used vacuum molding apparatus for Cor-
rugated tube molding.
[0051] When the corrugated tube intermediate product
is cut between the first extended tabs 30 and the second
extended tabs 40, between the corrugated tube main
body 21 and the first extended tabs 30 and second ex-
tended tabs 40, and then at portions where the first en-
gagement notches 32 and the second engagement
notches 42 are to be formed, as shown in Figs. 5 to 8,
the corrugated tube 20 can be manufactured having the
plurality of first extended tabs 30 formed on one of two
lateral edges having the straight line-shaped slit S ther-
ebetween, and having the plurality of second extended
tabs 40 formed on the other of the two lateral edges.
Moreover, the cutting can be performed by laser machin-
ing, a shearing blade, or the like. In particular, by cutting
various cutting locations in a straight line shape, the cut-
ting process can be readily performed.
[0052] The corrugated tube 20 described above may
also be manufactured by a generic injection molding die
or the like.
[0053] Operations when mounting the corrugated tube
20 having such a configuration onto the wire harness 10
are described.
[0054] Specifically, in a state where the wire harness
10 is provided within the corrugated tube 20, as shown
in Figs. 9 to 12, in a state where the plurality of first ex-
tended tabs 30 and the plurality of second extended tabs
40 are provided between each other, two lateral edges
of the corrugated tube main body 21 are brought close
and the plurality of first extended tabs 30 are slipped to-
ward the inner peripheral side of the opposing lateral
edge, while the plurality of second extended tabs 40 are
slipped toward the inner peripheral side of the opposing
lateral edge. In addition, as shown in Figs. 1 to 4, when
the plurality of first extended tabs 30 and the plurality of
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second extended tabs 40 are deeply inserted and the
base end portion of the plurality of first extended tabs 30
and the base end portion of the plurality of second ex-
tended tabs 40 are provided at positions mutually over-
lapping in the circumference direction of the corrugated
tube main body 21, the first engagement notches 32 and
second extended tabs 40 engage with each other. More
specifically, the portion of the first engagement notch 32
toward the base end of the first extended tab 30 and the
portion of the second engagement notch 42 toward the
base end of the second extended tab 40 are mutually
opposing. Accordingly, displacement of the plurality of
first extended tabs 30 and the plurality of second extend-
ed tabs 40 in a mutually disengaging direction is inhibited,
and opening of the slit S is inhibited. In addition, the first
extended tabs 30 provided to one of two lateral edges
having the slit S therebetween are positioned on the inner
peripheral portion of the other of the two lateral edges,
while the second extended tabs 40 provided to the other
of the two lateral edges are positioned on the inner pe-
ripheral portion of the first of the two lateral edges. There-
fore, the two lateral edges having the slit S therebetween
are unlikely to undergo positional drift in a diameter di-
rection of the corrugated tube main body 21.
[0055] According to the corrugated tube 20 and the
wire harness 10 with the corrugated tube 20 configured
as described above, the plurality of first extended tabs
30 and the plurality of second extended tabs 40 are fitted
together so as to be inserted into respective gaps ther-
ebetween, thereby engaging the first engagement notch
32 with the second engagement notch 42. In this state,
the two lateral edges having the slit S therebetween are
unlikely to undergo positional drift in the diameter direc-
tion of the corrugated tube 20. Therefore, a situation is
unlikely to occur in which one of the two lateral edges
having the slit S therebetween sinks to the interior side
of the other of the two lateral edges. Also, even when
affected by a force in the diameter direction of the corru-
gated tube 20 displacing the two lateral edges having the
slit S therebetween, the engagement between the first
engagement notch 32 and the second engagement notch
42 is unlikely to be released. Therefore, a closed state
of the slit S is stable and can be maintained unaltered.
Naturally, because the plurality of first extended tabs 30
and the plurality of second extended tabs 40 are also
fitted together in the length direction of the corrugated
tube main body 21, the two lateral edges having the slit
S therebetween are also unlikely to displace in the length
direction of the corrugated tube main body 21.
[0056] In addition, as disclosed in Patent Literature 1,
a lock structure using a lock projection formed on one of
two end portions having a slit therebetween encountered
the following concerns. Specifically, in a case where an
uneven shape including the lock projection and an inden-
tation to receive the lock projection was formed on a cor-
rugated tube, coordinating conditions during production
(e.g., production line speed, amount of resin discharged,
air discharge pressure during blow forming, and the like)

was extremely difficult. In addition, when such a corru-
gated tube was molded using a die, separability was de-
graded due to the uneven shape. Further, due to a pro-
jection height of the lock projection, fluctuation was an-
ticipated in retention force in a state where the lock pro-
jection was fitted into the indentation. Therefore, stabi-
lizing the shape of the lock projection is important, re-
quiring stricter than usual manufacturing quality control
in this regard.
[0057] In contrast, the corrugated tube 20 according
to the present embodiment has a structure in which the
first engagement notch 32 formed on a lateral portion of
the first extended tab 30 and the second engagement
notch 42 formed on a lateral portion of the second ex-
tended tab 40 are engaged, closing the slit S. Therefore,
there are few unevenness processing portions to be new-
ly formed on the corrugated tube 20. Thus, the corrugated
tube 20 is unlikely to lead to difficulty in coordinating con-
ditions during production. In addition, because this is not
an engagement structure using portions projecting in the
diameter direction of the corrugated tube 20, there is less
necessity to strictly monitor height of the unevenness
when die molding in order to achieve a constant retention
force that closes the slit S. Thus, strict manufacturing
quality control is less likely to be required than in a typical
case.
[0058] In addition, the guiding lateral portions 34 are
formed on the plurality of first extended tabs 30 and the
plurality of second extended tabs 40, the guiding lateral
portions 34 advancing inward toward the forefront ends
of the first extended tabs 30 and the second extended
tabs 40. Therefore, the plurality of first extended tabs 30
and the plurality of second extended tabs 40 can be read-
ily inserted between each other.
[0059] In addition, in a state where the plurality of first
extended tabs 30 and the plurality of second extended
tabs 40 are fitted together, the depression 26 is formed
in a portion of the corrugated tube main body 21 where
the plurality of first extended tabs 30 or the plurality of
second extended tabs 40 are positioned. Therefore, pro-
jection of the first extended tabs 30 and the second ex-
tended tabs 40 toward the inner periphery of the corru-
gated tube main body 21 is controlled.
[0060] However, the corrugated tube main body 21 is
not necessarily recessed at the depression 26.
[0061] In addition, the plurality of first extended tabs
30 are recessed toward the inner periphery of the corru-
gated tube main body 21 via the step portion 36 at a
position where the first engagement notch 32 is provided,
while the plurality of second extended tabs 40 are re-
cessed toward the inner periphery of the corrugated tube
main body 21 via the step portion 46 at a position where
the second engagement notch 42 is provided. Therefore,
the first engagement notch 32 and the second engage-
ment notch 42 engage with each other at the position of
the step portions 36 and 46, respectively. Thus, the first
engagement notch 32 and the second engagement notch
42 can be more reliably engaged and opening of the slit
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S can be more reliably controlled.
[0062] In addition, the dimension A between troughs
of two mutually opposing first engagement notches 32
or second engagement notches 42 is larger than the max-
imum width dimension B of the second extended tab 40
or the first extended tab 30 respectively fitted therebe-
tween. Therefore, at least one of the plurality of first ex-
tended tabs 30 and the plurality of second extended tabs
40 can be readily inserted between two mutually oppos-
ing first engagement notches 32 or second engagement
notches 42.
[0063] Moreover, lateral portions of the first extended
tab 30 and the second extended tab 40 are not neces-
sarily formed into the guiding lateral portions 34 and 44
described above, and may instead extend straight in an
extension direction of the first extended tab 30 and the
second extended tab 40. In addition, the guiding lateral
portions 34 and 44 may also be formed on only one of
the first extended tab 30 and the second extended tab
40. In addition, the guiding lateral portions 34 and 44 may
also be formed on only one lateral portion of the first
extended tab 30 and the second extended tab 40.
[0064] A modification related to a shape of a lateral
portion of a first extended tab 130 and a second extended
tab 140 is described.
[0065] Fig. 13 is partial plan view of a wire harness 110
to which a corrugated tube 120 according to the modifi-
cation is attached. Fig. 14 is a partial perspective view
of the corrugated tube 120. Fig. 15 is a partial cross-
sectional view of the corrugated tube 120. Fig. 16 is a
partial explanatory diagram of the slit S in the corrugated
tube 120, as viewed from an inner peripheral side. Figs.
17 to 20 illustrate the corrugated tube 120 in a state prior
to being closed at the slit S.
[0066] The corrugated tube 120 according to the mod-
ification differs from the corrugated tube 20 according to
the above-described embodiment in the shape of the first
extended tab 130 (corresponding to the first extended
tab 30) and the shape of the second extended tab 140
(corresponding to the second extended tab 40).
[0067] Specifically, a first engagement notch 132 is
formed on two lateral portions of a plurality of first ex-
tended tabs 130. Herein, the first extended tab 130 is
formed in a plate shape, and on two lateral portions of a
base end thereof is recessed in a linear shape toward a
width-direction center portion of the first extended tab
130 to form the first engagement notch 132. More spe-
cifically, in a plan view of the first extended tab 130, the
first engagement notch 132 is formed in a shape re-
cessed in a rectangular shape, and one lateral edge of
the first engagement notch 132 is positioned on the same
straight line as an outer edge of one of two lateral edges
having the slit S therebetween.
[0068] In addition, a second engagement notch 142 is
formed on two lateral portions of the second extended
tab 140. The second extended tab 140 and the second
engagement notch 142 are formed to have the same
shape as the first extended tab 130 and the first engage-

ment notch 132, respectively.
[0069] In addition, in a state where the plurality of first
extended tabs 130 and the plurality of second extended
tabs 140 are fitted together as noted above, when a base
end portion of the first extended tab 130 and a base end
portion of the second extended tab 140 are provided at
positions overlapping in the circumference direction of
the corrugated tube main body 21, the mutually adjacent
first engagement notch 132 and second engagement
notch 142 engage with each other. Thereby, a state of
engagement between the plurality of first extended tabs
130 and the plurality of second extended tabs 140 is
maintained.
[0070] In addition, two corner portions toward the fore-
front end of the first extended tab 130 are formed in a
notched "L" shape. Specifically, the portion on the first
extended tab 130 further toward the forefront end than
the pair of first engagement notches 132 includes a pair
of lateral portions 134a having a rectangular shape pro-
jecting outward on two sides, and a forefront end portion
134b having a rectangular shape projecting toward the
forefront end with a width narrower than the pair of lateral
portions 134a, the portion toward the forefront end being
formed in a "T" shape in a plan view.
[0071] Further, the second extended tab 140 also in-
cludes a pair of lateral portions 144a and a forefront end
portion 144b, and is formed in the same shape as the
first extended tab 130.
[0072] By forming the first extended tab 130 and the
second extended tab 140 in the above-noted shape, the
pair of lateral portions 134a of the first extended tab 130
can be positioned at a notched portion toward the fore-
front end of the second extended tab 140, while the pair
of lateral portions 144a of the second extended tab 140
can be positioned at a notched portion toward the fore-
front end of the first extended tab 130. Accordingly, por-
tions of the corrugated tube main body 21 having the slit
S therebetween are cut in a line shape along a boundary
between the first extended tab 130 and the second ex-
tended tab 140, thereby enabling the first extended tab
130 and the second extended tab 140 to be formed easily.
[0073] Moreover, a dimension A between troughs of
two mutually opposing first engagement notches 132
formed on opposing portions of adjacent first extended
tabs 130 is defined to be larger than the maximum width
dimension B of the second extended tab 140 fitted ther-
ebetween (see Fig. 16). In addition, the step portions 36
and 46 are formed on the base end of the first extended
tab 130 and the second extended tab 140, in a manner
similar to the above-noted embodiment.
[0074] In the present modification, also, the forefront
ends of the first extended tab 130 and the second ex-
tended tab 140 can be fitted together in a manner similar
to the above-noted embodiment while pressing down the
first extended tab 130 and the second extended tab 140.
[0075] In the above, the present invention is described
in detail. However, the above description is, in all aspects,
for exemplary purposes and the present invention is not
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limited by the description. Numerous modifications not
given as examples are understood to be conceivable
without departing from the scope of the present invention.

DESCRIPTION OF REFERENCE NUMERALS

[0076]

10 Wire harness
20, 120 Corrugated tube
21 Corrugated tube main body
22 Annular projection
24 Annular depression
26 Depression
30, 130 First extended tab
32, 132 First engagement notch
34, 44 Guiding lateral portion
36, 46 Step portion
40, 140 Second extended tab
42, 142 Second engagement notch
S Slit

Claims

1. A corrugated tube comprising:

a corrugated tube main body formed in a tubular
shape, with annular projections and annular de-
pressions alternatingly formed along a length di-
rection thereof, and with a slit formed along the
length direction thereof;
a plurality of first extended tabs provided at in-
tervals on the corrugated tube main body on one
of two lateral edges having the slit therebe-
tween, the first extended tabs having a first en-
gagement notch formed on two lateral portions;
and
a plurality of second extended tabs provided at
intervals on the other of the two lateral edges at
positions between each of the plurality of first
extended tabs, the second extended tabs hav-
ing a second engagement notch formed on two
lateral portions and capable of engaging with
the first engagement notch.

2. The corrugated tube according to claim 1, wherein
at least one guiding lateral portion is formed on at
least one of the plurality of first extended tabs and
the plurality of second extended tabs, the guiding
lateral portion advancing inward toward a forefront
end of the first extended tabs and the second ex-
tended tabs.

3. The corrugated tube according to one of claims 1
and 2, wherein a depression is formed on a portion
of an inner periphery of the corrugated tube main
body, the plurality of first extended tabs or the plu-

rality of second extended tabs being positioned in
the depression in a state where the plurality of first
extended tabs and the plurality of second extended
tabs are fitted together.

4. The corrugated tube according to any one of claims
1 to 3, wherein the plurality of first extended tabs are
recessed toward the inner periphery of the corrugat-
ed tube main body via a step portion at positions
where the first engagement notches are provided,
and
the plurality of second extended tabs are recessed
toward the inner periphery of the corrugated tube
main body via a step portion at positions where the
second engagement notches are provided.

5. The corrugated tube according to any one of claims
1 to 4, wherein a dimension between troughs of two
mutually opposing first engagement notches or sec-
ond engagement notches is larger than a maximum
width dimension of the second extended tab or the
first extended tab fitted therebetween.

6. A wire harness with a corrugated tube comprising:

a wire harness having at least one electric wire;
and
a corrugated tube according to any one of claims
1 to 5, wherein the corrugated tube covers the
wire harness in a state where the plurality of first
extended tabs and the plurality of second ex-
tended tabs are fitted together.

Amended claims under Art. 19.1 PCT

1. A corrugated tube comprising:

a corrugated tube main body formed in a tubular
shape, with annular projections and annular de-
pressions alternatingly formed along a length di-
rection thereof, and with a slit formed along the
length direction thereof;
a plurality of first extended tabs provided at in-
tervals on the corrugated tube main body on one
of two lateral edges having the slit therebe-
tween, the first extended tabs having a first en-
gagement notch formed on two lateral portions;
and
a plurality of second extended tabs provided at
intervals on the other of the two lateral edges at
positions between each of the plurality of first
extended tabs, the second extended tabs hav-
ing a second engagement notch formed on two
lateral portions and capable of engaging with
the first engagement notch,
wherein a depression is formed on a portion of
an inner periphery of the corrugated tube main
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body, the plurality of first extended tabs or the
plurality of second extended tabs being posi-
tioned in the depression in a state where the
plurality of first extended tabs and the plurality
of second extended tabs are fitted together.

2. The corrugated tube according to claim 1, wherein
at least one guiding lateral portion is formed on at
least one of the plurality of first extended tabs and
the plurality of second extended tabs, the guiding
lateral portion advancing inward toward a forefront
end of the first extended tabs and the second ex-
tended tabs.

3. (Amended) The corrugated tube according to one
of claims 1 and 2, wherein the plurality of first ex-
tended tabs are recessed toward the inner periphery
of the corrugated tube main body via a step portion
at positions where the first engagement notches are
provided, and
the plurality of second extended tabs are recessed
toward the inner periphery of the corrugated tube
main body via a step portion at positions where the
second engagement notches are provided.

4. The corrugated tube according to any one of
claims 1, 2, and 3, wherein a dimension between
troughs of two mutually opposing first engagement
notches or second engagement notches is larger
than a maximum width dimension of the second ex-
tended tab or the first extended tab fitted therebe-
tween.

5. A wire harness with a corrugated tube comprising:

a wire harness having at least one electric wire;
and
a corrugated tube according to any one of claims
1, 2, 3, and 4, wherein the corrugated tube cov-
ers the wire harness in a state where the plurality
of first extended tabs and the plurality of second
extended tabs are fitted together.
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