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(57) Abstract: A connector (1) with a cover (20) includes
a connector housing (10) and the cover (20). The cover
(20) leads an electric wire (2) from the connector housing
(10) to an outside. An electric wire fixing portion (40) is
provided at an electric wire leading port (41) formed in the
cover (20) where the electric wire (2) is led out. A flange
portion (42) is provided at an end portion of the electric
wire fixing portion (40) where the electric wire (2) is
pulled out from the connector housing (10). A rib (45) is
provided on outer surface of the electric wire fixing por-
tion (40). A biding band winding space (48) is provided
between an end of the rib (45) and the flange portion (42).
An interval therebetween has a width equal to a width of a
binding band (50). The electric wire (2) is fixed by the
binding band (50) wound on the binding band winding
space (48). A band passing hole (49) is formed between
the end of the rib (45) and the flange portion (42).
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DESCRIPTION

CONNECTOR

Technical Field

The present invention is related to a connector equipped with a cover,
that covers and protects electric wires which are pulled out from a connector
housing containing terminals connected to end portions of the electric wires

correspondingly, and guides the electric wires to lead them to an outside.

Background Art

As the connector with a cover, there is the connector as shown in Fig.
7 (see PTL 1).

A connector 100 shown in Fig. 7 includes a connector housing 104
that contains terminals 103 that are connected to one end portions 102 of
electric wires 101 correspondingly therein. A cover 105 for leading the
electric wires 101, which are pulled out from the connector housing 104, to the
outside while guiding the electric wires is attached to the connector housing
104. Also, a lever 106 is attached to the cover 105 so as to straddle in a
width direction of the cover 106.

A flange portion 111 is formed on an electric wire leading port of the
cover 105, from which the electric wires 101 are led toward the outside. Also,
an electric wire fixing portion 109, in which the electric wires 101 are fastened
and fixed by a binding band 108 and which has an almost gate-shaped section,

is provided at the electric wire leading port so as to protrude outward. Also, a
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pair of band passing holes 110, through which the binding band 108 is passed
respectively, are formed at corner portions on both sides of the electric wire
fixing portion 109.

Also, the electric wire fixing portion 109 is configured so that the
binding band 108 for binding the electric wires 101 can be wound thereon. A
pair of retaining projections 113 are provided at the end of the electric wire
fixing portion 109 at the electric wires 101 leading side such that the
projections 113 protrude outward from rear bottom ends of both side walls 112
of the electric wire fixing portion 109. The pair of retaining projections 113
prevent the wounded binding band 108 being slipped off.

That is, when the binding band 108 is wound on the electric wire
fixing portion 109 without passing through the band passing hole 110, the
binding band 108 wound on the electric wire fixing portion 109 is prevented

being slipped off by the flange portion 111 and the projections 113.

Citation List
Patent Literature
[PTL 1] JP-A-2002-343497
[PTL 2] JP-A-2010-55893
[PTL 3] JP-A-2010-34018

Summary of invention
Technical Problem
However, in the conventional connector 100, when the binding band

108 is wound on the electric wire fixing portion 109 without passing through the
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band passing hole 110, a distance between the flange portion 111 and the
projections 113 is larger than a width of the binding band 108 wound on the
electric wire fixing portion 109. Therefore, the binding band 108 is moved
between the flange portion 111 and the projections 113. As a result, such a
problem exists that the electric wires 101 may be damaged by the binding
band 108.

Also, in the conventional connector 100, two band passing holes 110
are still formed in the electric wire fixing portion 109. In a case where the
binding band 108 is wound on the electric wire fixing portion 109 without
passing through the band passing hole 110, when the electric wire fixing
portion 109 is fastened excessively by the binding band 108, the cover 105 is
deformed. As a result, such a problem arises that the electric wires 101 are
fastened excessively tightly.

In PTLs 2 and 3, the reinforcing rib is provided to the connector 100.
Nevertheless, the binding band 108 wound on the electric wire fixing portion
109 is moved between the flange portion 111 and the projections 113. As a
result, the problem that the electric wires 101 may be damaged by the binding
band 108 is not led to a solution.

It is therefore one advantageous aspect of the present invention to
provide a connector that is able to bind selectively electric wires freely in
response to a volume of the bound number of electric wires or in response to a
size of a radius of curvature of the electric wires that are to be arranged to
curve, such that a movement of the binding band wound on an electric wire
fixing portion is not caused even in the situation that the binding band is wound

on the electric wire fixing portion without pass through a band passing hole.
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Solution to Problem

According to one advantage of the invention, there is provided a
connector, comprising:

a connector housing, configured to accommodate a terminal
connected to an end of an electric wire;

a cover, attached to the connector housing, and configured to lead
the electric wire from the connector housing to an outside;

an electric wire fixing portion, provided at an electric wire leading port
formed in the cover where the electric wire is led out;

a flange portion, provided at an end portion of the electric wire fixing
portion where the electric wire is pulled out from the connector housing;

a rib, provided on outer surface of the electric wire fixing portion,
extending in a longitudinal direction of the electric wire fixing portion at a center
thereof;

a biding band winding space, provided between an end of the rib and
the flange portion, an interval therebetween having a width equal to a width of
a binding band, wherein the electric wire is fixed by the binding band wound on
the binding band winding space; and

a band passing hole, formed between the end of the rib and the
flange portion, configured so that the binding band is inserted therethrough,

wherein, when the electric wire is fixed in the electric wire fixing
portion by the binding band, the binding band is inserted through the band
passing hole, in response to a volume of the electric wire or in response to a

size of a radius of curvature of the electric wire led out from the connector

housing.
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The connector may further comprise a plurality of side ribs,
symmetrically provided at both sides of the rib.

The band passing hole may be a slit extending in the longitudinal
direction of the electric wire fixing portion.

The rib and the flange may be configured to restrict a movement of

the binding band in the longitudinal direction of the electric wire fixing portion.

Advantages Effects of Invention

According to the present invention, even when the binding band is
wound on the electric wire fixing portion without passing through the band
passing hole, the electric wires can be bound freely selectively in response to a
volume of the bound number of electric wires or in response to a size of a
radius of curvature of the electric wires that are to be arranged to curve, such
that a movement of the binding band being wound on the electric wire fixing
portion is not caused.

Also, according to the present invention, a movement of the band can
be restricted by an end portion of the rib that extends in the longitudinal
direction of the electric wire.

According to the present invention, even when the electric wires are
fastened excessively by the binding band in such a situation that the binding
band is wound on the electric wire fixing portion without passing through the
band passing hole, it can be prevented that deformation in shape of the cover
is caused.

According to the present invention, the band passing hole is provided

in the middle of the electric wire fixing portion like a slit shape in the
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longitudinal direction. Therefore, when the electric wires are to be bound by
passing the binding band through the band passing hole, these electric wires
can be bound by selecting freely whether or not the binding band is passed
through the band passing hole, in response to a volume of the bound number
of electric wires or in response to a size of a radius of curvature of the electric
wires that are to be arranged to curve. As a result, it can be prevented that a
movement of the binding band in the longitudinal direction of the electric wire
fixing portion is caused after the electric wires are bound.

According to the present invention, when the binding band is wound
on the electric wire fixing portion without passing through the band passing
hole, it can be restricted by the rib and the flange portion that the binding band
is moved in the longitudinal direction of the electric wire fixing portion. As a
result, it can be prevented that the binding band is moved in the longitudinal
direction of the electric wire fixing portion after the electric wires are bound by

the binding band.

Brief Description of Drawings

Fig. 1 is a perspective view showing a connector according to an
embodiment of the present invention when viewed from the cover side.

Fig. 2 is a fragmental enlarged perspective view showing such a state
that a cover is removed from the connector shown in Fig. 1.

Fig. 3 is a view showing such a state that electric wires are wound
and bound such that a binding band is not passed through a band passing
hole in an electric wire fixing portion of the cover of the connector shown in Fig.

1.
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Fig. 4 is a view showing such a state that the electric wires are wound
and bound on one side such that the binding band is passed through the band
passing hole in the electric wire fixing portion of the cover of the connector
shown in Fig. 1.

Fig. 5 is a view showing such a state that the electric wires are wound
and bound on one side in a small radius of curvature R state to circumvent an
obstacle such that the binding band is passed through the band passing hole
in the electric wire fixing portion of the cover of the connector shown in Fig. 1.

Fig. 6 is a view showing such a state that the electric wires are wound
and bound on the other side in a large radius of curvature R state to
circumvent the obstacle such that the binding band is passed through the band
passing hole in the electric wire fixing portion of the cover of the connector
shown in Fig. 1.

Fig. 7 is a side view showing a connector in the prior art.

Description of Embodiments

A connector as a subject of the present invention is equipped with a
connector housing that contains the terminals connected to end portions of
electric wires respectively. A cover for guiding the electric wires that are
pulled out from the connector housing and leading them toward the outside is
fitted to this connector housing. An electric wire fixing portion in which the
electric wires are fastened and fixed by a binding band is provided to an
electric wire leading port from which the electric wires in this cover are led to
the outside. Also, a band passing hole through which the binding band is

passed is formed in this electric wire fixing portion.
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In the present invention, in the connector constructed in this manner,
a flange portion is formed on an end portion of the electric wire fixing portion
on the electric wire passing side. Ribs that are extended in the longitudinal
direction of the electric wire fixing portion are formed on an outer peripheral
surface of the electric wire fixing portion in the middie of the electric wire fixing
portion. Also, a binding band winding space whose interval is set
substantially equal to a width of the binding band is provided between ends of
the ribs and the flange portion on the electric wire fixing portion.

Further, a band passing hole through which the binding band is
passed is provided in the binding band winding space between ends of the ribs
and the flange portion.

According to such configuration, when the electric wires are to be
bound and fixed by the binding band in the electric wire fixing portion, the
electric wires can be bound by the binding band, while selecting freely whether
or not the binding band should be passed through the band passing hole to
bind the electric wires or whether or not the binding band should not be passed
through the band passing hole to bind the electric wires, in response to a
volume of the bound number of electric wires or in response to a size of a
radius of curvature of the electric wires that are to be arranged to curve.

An embodiment of the invention will be explained with reference to
Figs. 1 to 6 hereunder. Fig. 1 is a perspective view showing a connector
according to an embodiment of the present invention when viewed from the
cover side. Fig. 2 is a fragmental enlarged perspective view showing such a
state that a cover is removed from the connector shown in Fig. 1. Fig. 3is a

view showing such a state that electric wires are wound and bound such that a
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binding band is not passed through a band passing hole in an electric wire
fixing portion of the cover of the connector shown in Fig. 1. Fig. 4 is a view
showing such a state that the electric wires are wound and bound on one side
such that the binding band is passed through the band passing hole in the
electric wire fixing portion of the cover of the connector shown in Fig. 1. Fig. 5
is a view showing such a state that the electric wires are wound and bound on
one side in a small radius of curvature R state to circumvent an obstacle such
that the binding band is passed through the band passing hole in the electric
wire fixing portion of the cover of the connector shown in Fig. 1. Fig. 6 is a
view showing such a state that the electric wires are wound and bound on the
other side in a large radius of curvature R state to circumvent the obstacle
such that the binding band is passed through the band passing hole in the
electric wire fixing portion of the cover of the connector shown in Fig. 1. Fig. 7
is a side view showing a connector in the prior art.

In Fig. 1, a perspective view of the connector according to the present
invention when viewed from the cover side is shown.
In Fig. 1, a connector 1 includes a connector housing 10 that is made of a
synthetic resin and contains the terminals (not shown) that are connected to
one end portions of electric wires 2 respectively. A pivot portion 11 is
provided to both sides of the connector housing 10 respectively. This
connector housing 10 is formed like a box shape that has terminal containing
cells in which a plurality of terminals are contained correspondingly. Also, a
cover 20 that is made of a synthetic resin is fitted to this connector housing 10
so as to lead the electric wires 2 being pulled out from the connector housing

10 to the outside while guiding the electric wires.
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Also, a lever 30 is fitted to straddle this cover 20 in the width direction.
This lever 30 is supported turnably on the pivot portions 11 that are provided to
the connector housing 10.

The lever 30 enables an opposite connector housing (not shown) to
be fitted into the connector housing 10 with a small inserting force. That is,
the lever 30 is formed like a substantially gate shape whose plate-like arm
portion 32 is extended from both ends of an operating portion 31 that extends
in the lateral direction. The arm portions 32 located on both sides are fitted to
the pivot portion 11 respectively, and the lever 30 is fitted to turn around the
pivot portion 11.

When this lever 30 is operated to turn, the operation to fit the opposite
connector housing into the connector housing 10 is assisted by the cam action.

The cover 20 is formed of synthetic resin material, and is formed like
an almost box shape that is opened downward and rearward. An upper
portion of the connector housing 10 is fitted into an opening portion of the
cover 20 on the lower side. Thus, the cover 20 is attached in a state that it
covers an upper area of the connector housing 10.

Also, an electric wire fixing portion 40 for fixing the electric wires 2
being pulled out from the connector housing 10 therein is formed at the back of
the cover 20. An opening of the electric wire fixing portion 40, through which
the electric wires 2 are extended, is formed as an electric wire leading port 41.
This electric wire leading port 41 is shaped to lead the electric wire 2 being
pulled out from the connector housing 10 to the outside while guiding these
electric wires 2.

As shown in Fig. 2, the electric wire fixing portion 40 of the cover 20 is

10
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opened like an arch shape, and a flange portion 42 is formed at the electric
wire leading port 41 as an opening end so as to protrude toward the outer
periphery side. Also, an upper wall 43 and a pair of side walls 44 connected
to right and left parts of the upper wall 43 are formed as an upper portion of the
electric wire fixing portion 40 to have a substantial gate-like sectional shape or
an arch-like sectional shape. Thus, an outer peripheral surface of the electric
wire fixing portion 40 is constructed by the upper wall 43 and a pair of side
walls 44 of the electric wire fixing portion 40.

A main rib 45 is formed in a center of the upper wall 43 of the electric
wire fixing portion 40 to extend from a root portion of the electric wire fixing
portion 40 in the longitudinal direction of the electric wire fixing portion 40. A
binding band winding space 48 whose interval is set substantially equal to a
width of a binding band 50 is provided to a end of the main rib 45 such that the
binding band 50 for binding/fixing the electric wires 2 can be wound between
the end of the main rib 45 and the flange portion 42.

Also, at least two side ribs 46, 47 are provided on both sides of the
main rib 45 provided in the middle of the upper wall 43 of the electric wire fixing
portion 40. The number of the side ribs 46, 47 provided on both sides of the
main rib 45 is not always limited to two, and any piural number that is in excess
of two may be employed.

The main rib 45 and the side ribs 46, 47 have an effect to increase
the strength of the electric wire fixing portion 40.

Also, like the main rib 45, the binding band winding space 48 whose
interval is set substantially equal to the width of the binding band 50 is also

provided to ends of the side ribs 46, 47 such that the binding band 50 for

11
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binding/fixing the electric wires 2 can be wound between the ends of the side
ribs 46, 47 and the flange portion 42.

Also, a band passing hole 49, through which the binding band 50 is
passed between the end of the main rib 45 and the flange portion 42, is
provided in the upper wall 43 of the electric wire fixing portion 40 on which the
binding band winding space 48 is formed between the main rib 45 and the
flange portion 42.

Also, the band passing hole 49 is formed like a slit shape in a center
of the electric wire fixing portion 40 on a prolonged line of the main rib 45 in the
longitudinal direction. This band passing hole 49 is provided such that the
binding band 50 is passed through this hole from the upper wall 43 side of the
electric wire fixing portion 40 to the inner wall surface of the electric wire fixing
portion 40.

The binding band 50 is formed like a strip shape. This binding band
50 is wound on the binding band winding space 48 formed between the ends
of the main rib 45 and the side ribs 46, 47 on the electric wire fixing portion 40
and the flange portion 42. The binding band 50 is used to bind/fix the electric
wires 2 that are extended from the connector housing 10.

When the binding band 50 is wound on the binding band winding
space 48 of the electric wire fixing portion 40 not to pass through the band
passing hole 49, a movement of the wound binding band 50 in the longitudinal
direction of the electric wire fixing portion 40 is restricted by the ends of the
main rib 45 and the side ribs 46, 47 and the flange portion 42.

An action of the connector according to the present invention

constructed in this manner will be explained with reference to Figs. 3 to 6

12
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hereunder.

When the electric wires 2 extended from the connector housing 10
are boundffixed in the cover 20, as shown in Fig. 3, the binding band 50 is
wound on the electric wires 2 and the electric wire fixing portion 40 to fasten,
while pushing the bundle of the electric wires 2 against the inner wall surface
of the electric wire fixing portion 40. An example in Fig. 3 shows the case
where the number of the electric wires 2 being bound/fixed by the cover 20 is
large and the binding band 50 is not passed through the band passing hole 49.

When the number of the electric wires 2 being bound and fixed by the
cover 20 is small, as shown in Fig. 4, the bundle of the electric wires 2
extended from the connector housing 10 is pushed against one inner wall
surface of the electric wire fixing portion 40 with respect to a center of the band
passing hole 49, and then the bundle of the electric wires 2 is fastened by
winding the binding band 50 on the electric wire fixing portion 40 to pass
through the band passing hole 49.

Since the binding band 50 is wound to pass through the band passing
hole 49 in this manner, the bundle of the electric wires 2 can be bound/fixed
such that the bundle of the electric wires 2 is pushed against either of left and
right inner wall surface of the electric wire fixing portion 40 with respect to the
center of the band passing hole 49.

As shown in Figs. 5 and 6, for example, in the situation that the
binding band 50 is wound to pass through the band passing hole 49, the user
can select which the electric wires 2 is pushed against either of left and right
inner sides of the electric wire fixing portion 40 with respect to the center of the

band passing hole 49 when an obstacle 60 exists in vicinity of the electric wire

13
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leading port 41 of the electric wire fixing portion 40. In Figs. 5 and 6, the
electric wire is bended in a direction shown by an arrow A.

That is, the case shown in Fig. 5 illustrates the case where a radius of
curvature R of the bundle of the electric wires 2 is set small such that this
bundle of the electric wires 2 being extended from the connector housing 10
can circumvent this obstacle 60. Also, the case shown in Fig. 6 illustrates the
case where the radius of curvature R of the bundle of the electric wires 2 is set
large such that this bundle of the electric wires 2 being extended from the
connector housing 10 can circumvent this obstacle 60.

In this manner, when the bundle of the electric wires 2 is bound and
fixed on the electric wire fixing portion 40, along which the binding band 50 is
passed through the band passing hole 49 and wound, can be selected in
response to the number or the outer diameter of the electric wires 2 to be fixed.
Thus, the electric wires 2 can be fixed tightly to the electric wire fixing portion
40. Also, the arrangement that the band passing hole 49 is arranged in the
middle of the electric wire fixing portion 40 makes it possible to select the fixing
method in response to the number of electric wires and to change the fixing
direction according to on the surrounding environment.

Further, when the obstacle 60 exists in vicinity of the electric wire
leading port 41 of the electric wire fixing portion 40, the bundle of the electric
wires 2 must be curved to circumvent this obstacle 60. At this time, the radius
of curvature R of the bundle of the electric wires 2 can be set large, while
considering a stress applied to the curved portion, by fixing the bundle of the
electric wires 2 in the position of the electric wire fixing portion 40 located

oppositely to the direction A, as shown in Fig. 6. Therefore, the radius of

14
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curvature R of the bundle of the electric wires 2 can be set large, and also a
stress applied to the bundle of the electric wires 2 can be lessened.

According to the embodiment of the connector 1, the situation that the
electric wires 2 are nicked by the binding band 50 can be prevented by
preventing a displacement of the binding band 50. Also, the strength of the
electric wire fixing portion 40 can be increased by the main rib 45 and the side
ribs 46, 47.

Also, according to the embodiment of the connector 1 according to
the present invention, the band passing hole 49 is arranged in the middle of
the electric wire fixing portion 40. Therefore, the fixing method can be
selected in accordance with the number of the electric wires 2, and also the
fixing method for the bundle of the electric wires can be selected according to
on the surrounding environment. As a result, a stress applied to the electric
wires 2 can be lessened, and also a break of the electric wires 2 can be
prevented.

The present application is based on Japanese Patent Application No.
2010-162458 filed on July 20, 2010, the contents of which are incorporated

herein by way of reference.

Industrial Applicability
The present invention is extremely useful in providing a connector

that is able to prevent the electric wire being damaged.

Reference Signs List

1 connector

15
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2 electric wire

10
20
30
40
41
42
43
44
45
46
47
48
49
50
60

connector housing

cover

lever

electric wire fixing portion
electric wire leading port
flange portion

upper wall

a pair of side walls

main rib

side rib

side rib

binding band winding space
band passing hole
binding band

obstacle
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CLAIMS

1. A connector, comprising:

a connector housing, configured to accommodate a terminal
connected to an end of an electric wire;

a cover, attached to the connector housing, and configured to lead
the electric wire from the connector housing to an outside;,

an electric wire fixing portion, provided at an electric wire leading port
formed in the cover where the electric wire is led out;

a flange portion, provided at an end portion of the electric wire fixing
portion where the electric wire is pulled out from the connector housing;

a rib, provided on outer surface of the electric wire fixing portion,
extending in a longitudinal direction of the electric wire fixing portion at a center
thereof;

a biding band winding space, provided between an end of the rib and
the flange portion, an interval therebetween having a width equal to a width of
a binding band, wherein the electric wire is fixed by the binding band wound on
the binding band winding space; and

a band passing hole, formed between the end of the rib and the
flange portion, configured so that the binding band is inserted therethrough,

wherein, when the electric wire is fixed in the electric wire fixing
portion by the binding band, the binding band is inserted through the band
passing hole, in response to a volume of the electric wire or in response to a
size of a radius of curvature of the electric wire led out from the connector

housing.

17
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2. The connector according to claim 1, further comprising:

a plurality of side ribs, symmetrically provided at both sides of the rib.

3. The connector according to claim 1 or 2, wherein
5 the band passing hole is a slit extending in the longitudinal direction

of the electric wire fixing portion.
4, The connector according to any one of claims 1 to 3, wherein

the rib and the flange portion are configured to restrict a movement of

10 the binding band in the longitudinal direction of the electric wire fixing portion.

18
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