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(57) Abréegée/Abstract:

A cord switch, comprising: a hollow flexible cord member; contact lines which are disposed In parallel to each other on one of the
iInner portions of the two portions of the cord member generally opposed to each other and which are spaced apart from each
other in the transverse direction of the cord member; a bridge conductor which Is disposed on the other of the two Inner portions so
as to be generally opposed to the contact lines and being apart from the contact lines, the bridge conductor being brought into
contact with the contact lines so as to energize the cord member when the cord member Is pressed, wherein a neutral axis of the
cord switch Is positioned on the side of the one of the two Inner portions with respect to the central point of the distance between
the two wall portions. As a result, even If the cord switch Is mounted at the corner portion of a window frame of a vehicle which Is
bent, the contact between the contact lines and the bridge conductor can be prevented.
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ABSTRACT OF THE DISCLOSURE

A cord switch, comprising: a hollow flexible cord

member; contact lines which are disposed in parallel to each
other on one of the inner portions of the two portions of
the cord member generally opposed to each other and which
are spaced apart from each other in the transverse direction
of the cord member; a bridge conductor which is disposed on
the other of the two inner portions so as to be generally
opposed to the contact lines and being apart from the
contact lines, the bridge conductor being brought into
contact with the contact lines so as to energize the cord
member when the cord member is pressed, wherein a neutral
axis of the cord switch is positioned on the side of the one
of the two inner portions with respect to the central point
of the distance between the two wall portions.

As a result, even if the cord switch is mounted at the
corner portion of a window frame of a vehicle which is bent,

the contact between the contact lines and the bridge

conductor can be prevented.
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CORD SWITCH

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a cord switch which 1s

switched over when a cord member of the cord switch 1s

pressed.

Description of the Related Art

In a window regulator driven by a motor to raise and
lower a glass of a vehicle door, for example, considering
the safety for the user of the vehicle, a cord switch 1is

mounted on a window frame of the vehicle door and the cord
switch is pressed and switched over, for example from OFF to
ON, when any obstacle is jammed between the cord switch and

the glass of the vehicle door, so that rotation of the motor

is stopped or reversed.

As shown in Fig. 16, a cord switch 60 has a hollow
flexible cord member 62 such as a silicone, a rubber or the
like in which the cord member 62 is provided with contact
lines 64 at an upper wall portion 62A (corresponding to one
of two wall portions of the cord member 62 opposed to each
other) and a lower wall portion 62B (corresponding to the

other of two wall portions), respectively. When the cord

member 682 is pressed, these contact lines 64 are brought



¢182649

into contact with each other.

However, when the cord switch 60 is mounted on the
window frame of the vehicle door, it may be bent largely at

the corner of the window frame. Therefore, the contact

lines 64 may be brought into contact with each other at the
time of the mounting work of the cord switch 60 on the
window frame.

Therefore, as shown in Fig. 17, a cord switch 72 is
shown in which a bridge conductor 68 is disposed at an upper
wall portion 66A of a cord member 66 and two contact lines
71 are disposed at a lower wall portion 66B of the cord
member 668 with a barrier wall 70 being interposed between

these contact lines 71 (see JP-A (Japanese Patent

Application Laid-Open) No. 5-41282).

The cord switch 72 is structured such that even 1if a
bending force is applied to the cord switch 72, since the
distal end of the barrier wall 70 abuts on the bridge
conductor 68, the bridge conductor 68 and the contact lines

71 are not brought into contact with each other,

unnecessarily.

However, the bridge conductor 68 is not brought into
contact with these contact lines 71 unless the force which

acts on the cord member 66 is strong enough to deform the

barrier wall 70. Further, when the force acts on the

barrier wall 70 vertically, the bridge conductor 68 1s
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pressed in parallel to the barrier wall 70 and is brought
into contact with the contact lines 71. However, 1if a
pressing force from a diagonal or transverse direction acts
on the barrier wall 70, the barrier wall 70 is not deformed
but is inclined by the fofce and the bridge conductor 68 1s
pressed diagonally, so that the bridge conductor 68 does not

come into contact with both of the contact lines 7T1.

SUMMARY OF THE INVENTION

In view of the aforementioned facts, it is an object of
the present invention to accomplish a desired bendability in
a cord switch and to obtain a cord switch which prevents
contact lines and a bridge conductor from being brought into
contact with each other even if the cord switch is bent or
flexed, which enables the contact lines and the bridge
conductor to be in contact with each other even if a
pressing force which acts on the cord switch is relatively
low, and which enables the contact lines and the bridge
conductor to be in contact with each other even if a
pressing force from a diagonal direction acts on the cord
switch.

In accordance with a first aspect of the present
invention, the cord switch, comprising: a hollow flexible
cord member: contact lines which are provided in parallel to

each other on one of the inner portions of two portions of
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said cord member generally opposed to each other and which
are spaced apart from each other in the transverse direction
of said cord member: a bridge conductor which is provided on
the other of said inner portions so as to be generally
opposed to said contact lines and to be apart from said
contact lines, said bridge conductor being brought into
contact with said contact lines when said cord member 1s
pressed, wherein a neutral axis of said cord switch 1is
positioned on the side of the one of said two 1nner portions
with respect to the central point of the distance between
said two wall portions.

The cord switch which includes the hollow flexible cord
member 1s characterized by a cross sectional configuration
of the cord member. The cross sectional configuration of
the cord member is structured such that the neutral axis
(i.e., the neutral line) of the cord switch is positioned on
the side of the one of said two inner portions with respect
to the central point of the distance between said two wall
portions.

Accordingly, when the cord switch is mounted through
the wall portion of the cord member provided with the
contact lines on the inner peripheral surface of a window
frame of a vehicle, the cord switch is bent or flexed in the
corner portion of the window frame, so that a tensile stress

is applied to the wall portion of the cord member having the
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contact lines and a compression stress is applied to the

wall portion of the cord member having the bridge conductor.

In this case, since the distance between the wall
portion having the bridge conductor and the neutral 1line 1s
longer than the distance between the wall portion having the
contact lines and the neutral line, the wall portion having
the bridge conductor is more bendable than the wall portion
having the contact lines in the cord member. This
facilitates mopnting of the cord switch on the window frame
of the vehicle body or the like at the corner portion
thereof.

Moreover, in the cord member, the wall portion having
the bridge conductor is maintained in substantially original
configuration (i.e., the configuration before the cord
switch is bent) even at the corner portion of the window
frame. As a result, an unnecessary contact between the
bridge conductor and the contact lines 1s prevented unless
the wall portion having the bridge conductor 1s pressed
inwardly of the cord switch.

The neutral axis is positioned in the vicinity of the
wall portion having the contact lines by reducing the
thicknesses of side wall portions of the cord member
positioned between the two wall portions gradually toward
the wall portion having the bridge conductor. Further, the

cross sectional configuration of the cord member may have a
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substahtially trapezoidal, a substantially semi-circular or
a substantially triangular configuration.

In accordance with a second aspect of the present
invention, in the cord switch of the first aspect, at least
one of the contact lines and the bridge conductor made of a
conductive rubber material. For this reason, the at least
one of the contact lines and the bridge conductor can be
deformed easily in conformity with the deformation of the
cord switch.

In accordance with a third aspect of the present
invention, in the cord switch of the first or second aspect,
the bridge conductor has first projections which project
toward contact lines at the end portions thereof 1in the
widthwise direction of the cord member. For this reason,
even if a pressing force from a diagonal direction acts on
the wall portion of the cord member having the bridge
conductor, the bridge conductor is diagonally moved toward
the contact lines, the first projections are in contact with
the contact lines, so that very reliable switching-over of
the cord switch can be effected.

In accordance with a forth aspect of the present
invention, in the cord switch of the third aspect, the
bridge conductor has a second projéction which projects
toward contact lines at a substantially central portion, 1n

the widthwise direction of the cord member, of a bridge
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conductor. For this reason, even if a pressing force from a
transverse direction acts on the cord switch to be deformed
largely and one of the first projections is not brought into
contact with a corresponding contact line of the contact
lines, the second projection is brought into contact with
the corresponding contact line, so that a very reliable
switching-over of the cord switch can be effected.

In accordance with a fifth aspect of the present
invention, the cord switch of any one of the above aspects
has mounting means for mounting the cord switch to‘a member
on which the cord switch is mounted, the mounting means
including one of a projecting portion and a recessed portion
into which the projecting portion is press-fitted and the
member on which the cord switch is mounted including the
other of the recessed portion and the projecting portion.
For this reason, the cord switch is mounted on the member by
merely pressing the cord switch to the member on which the
cord switch is mounted.

In accordance with a sixth aspect of the present
invention, the cord switch of any one of the first to fourth
aspects is mounted by means of adhesion, embedding or
fitting on a member on which the cord switch is mounted
along the inner periphery of a window frame for a window
glass which can raise and lower. In this case, when any

obstacle is jammed between the glass and the cord switch,
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the bridge conductor is brought into contact with the
contact lines and switching-over of the cord switch is

conducted. As a result, it is sensed that the glass has

struck any obstacle.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross sectional view which shows a state of
the mounting of a cord switch according to the first
embodiment of the present invention.

Fig. 2 shows a cross sectional view when a pressing
force acts on the cord switch from directly beneath the cord
switch according to the first embodiment of the present
invention.

Fig. 3 shows a cross sectional view when a pressing

force from a diagonal direction acts on the cord switch
according to the first embodiment of the present invention.

Fig. 4 is a side view which shows the mounting of a
window frame on the cord switch according to the first
embodiment of the present invention.

Fig. 5 is a cross sectional view which shows the
mounting of a cord switch according to another embodiment of
the present invention.

Fig. 6 is a cross sectional view which shows the

mounting of a cord switch according to another embodiment of

the present invention.
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Fig. 7 is a cross sectional view which shows the
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Fig. 17 is a cross sectional view of another

conventional cord switch.

DESCRIPTION OF THE EMBODIMENT

As shown in Fig. 1, a cord switch 10 according to the
first embodiment of the present invention has a hollow
flexible cord member 12 whose cross section has a 1nverted
trapezoidal configuration. Therefore, the cord member 12
has a wide wall portion 12A (corresponding to the one of the
two wall portions of the cord member opposed to each other
in the aforementioned aspects) and a narrow wall portion 12B
(corresponding to the other of the two wall portions in the
aforementioned aspects) opposed to each other. The wide
wall portion 12A is hereinafter referred to as an upper wall
portion 12A, and the narrow wall portion 12B 1s herelnafter
referred to as an lower wall portion 12B. Since the cross
section of the cord member 12 has an inverted trapezoidal
configuration, a neutral axis (line) N of the cord member 12
is positioned on the side of the upper wall portion 12A of
the cord member 12 with respect to the central line (point)
of the distance between the upper wall portion 12A and the
lower wall portion 12B, so that the lower wall portion 12B
of the cord‘member 12 becomes more bendable than the upper

wall portion 12A and mounting of the cord member 12 on a

window frame 23 of a vehicle can be facilitated. Further,

10
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when a tensile force is applied to the upper wall portion
12A and a compression force is applied to the lower wall
portion 12B, namely, the cord member 12 is bent such that
the lower wall portion 12B 1is positioned inwardly, a
substantially original cross sectional configuration of the
cord member 12 is maintained at the lower wall portion 12B
thereof, so that an oversensitive contact between the upper
wall portion 12A and the lower wall portion 12B is
prevented. Accordingly, a malfunction of the cord switch is
prevented.

On the other hand, a barrier wall 14 projects inwardly
from the central portion, in the widthwise direction of the
cord member 12, of the upper wall portion 12A and extends
along the longitudinal direction of the cord member 12. Two
elongated conductive rubbers 16 serving as contact lines and
extending along the longitudinal direction of the cord
member 12 are provided on the inner surface of the upper
wall portion 12A in parallel to each other. The conductive
rubbers 16 are isolated from each other by providing the
barrier wall 14 therebetween as described above. Further,
using the conductive rubbers 16 as the contact lines makes
the whole body of the cord switch 10 more bendable than
using only metal conductive lines. Moreover, the barrier

wall 14 needs not to be provided between the conductive

rubbers 16. However, works involved in adjusting the

11



2182649

distance between the conductive rubbers 16 to place the
conductive rubbers at predetermined positions can be reduced
by providing the barrier wall 14 between the conductive
rubbers 16.

A plain woven line 18 which consists of plain-weaving
conductive line (i.e., a conductor) is embedded in each of
the conductive rubbers 16 so as to decrease the electrical
resistance of each of the contact iines. Further, the
neutral axis of the cord switch 10 can be caused to approach
~to the upper wall portion 12A by embedding the plain woven
line 18 in the conductive rubber 16 to be closer to the
upper wall portion 12A.

Meanwhile, an elongated bridge conductor 20 which
consists of a conductive rubber is disposed on the inner
surface of the lower wall poftion 12B of the cord member 12
in a predetermined distance apart from the conductive
rubbers 16. The bridge conductor 20 has a width necessary
to bridge the conductive rubbers 16 when it is moved to the
upper wall portion 12A. Convex line portions 20A, or
projecting portions, projecting towards the upper wall
portion 12A and extending along the longitudinal direction
of the cord member 12 are formed at the end portions of the
bridge conductor 20 1n the transverse direction thereof and
are positioned.closer to the conductive rubbers 16 than the

middle portion, in the widthwise direction of the cord

12
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member 12, of the bridge conductor 20.

Next, a state in which the cord switch 10 according to
the embodiment of the present invention 1s mounted on the
window frame 23 of the vehicle body will be described 1in
detail, hereinafter.

As shown in Figs. 1 and 4, the window frame 23 of the
vehicle door 22 has a generally U-shaped configuration and a
weather strip 24 is mounted in a generally U-shaped window
frame 23 along the inner peripheral wall of the window frame
23. The weather strip 24 has a substantially L-shaped cross
sectional configuration. A glass sealing member 26 1s
attached to a step portion 24A of the weather strip 24. The
outer edge of the raised glass 28 is fitted into the glass
sealing member 26 so as to close the opening of the window
frame 23.

Further, the upper wall portion 12A of the cord switch
10 is adhered to the lower edge portion 24B of the weather
strip 24 and it should be noted that the cord switch 10 1is
disposed at a position slightly shifted from the moving
track of the door glass 28. For this reason, even when the
door window is closed fully by the window glass 28, the cord
switch 10 is not pressed by the door glass 28 and is not
switched over, accordingly. Therefore, it becomes
unnecessary to dispose a limit switch or the like for

detecting the position of the door glass to Jjudge whether

13
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the opening of the door window is fully closed by the door
glass 28 or any obstacle is jammed between the door glass
and the window frame 23. As a result, a jam preventing
mechanism is simplified and the control circuitry for the
cord switch 10 can also be simplified.

Further, a portion of the mounted cord switch 10 which
corresponds to a corner portion of the weather strip 24 is
bent along the curvature of the corner portion of the
weather strip 24. However, since the lower wall portion 12ZB

of the cord switch 10 1s more bendable than the upper wall

portion 12A thereof, the cross sectional configuration of
the lower wall portion 12B of the cord switch 10 1is
generally maintained in its original configuration and the
distance between the bridge conductor 20 and the conductive
rubbers 16 is generally maintained in its original distance
even after the cord switch 10 has been bent, so that the
bridge conductor 20 and the conductive rubbers 16 are not
brought into contact with each other unnecessarily even
during the mounting work of the cord switch 10.

As shown in Fig. 2, when any obstacle is jammed, or
clamped, between the door glass 28 and the cord switch 10,
the lower wall portion 12B is pressed upwardly and the
bridge conductor 20 bridges, or contacts, the conductive
rubbers 16. Therefore, the cord switch 20 is switched over

SO as to stop or reverse (i.e., inversely lower the window

14
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glass 28) an elevating apparatus or a window regulating
apparatus (not shown). Further, the sensitivity of the cord
switch 10 can be adjusted without difficulty by changing the
height of the barrier wall 14 which projects toward the
bridge conductor 20.

As shown 1in Fig. 3, even when a pressing force acts on
the cord switch 10 diagonally and upwardly so that the
bridge conductor 20 is pressed diagonally and upwardly, each
corresponding projections 20A and each corresponding
conductive rubber 16 are brought into contact with each
other. Thus, very reliable switching-over of the cord
switch can be effected in the cord switch 10.

In accordance with the embodiment of the present
invention, the cord switch 10 is adhered to the weather
strip 24. However, as shown in Fig. 5, the cord switch 10
may be embedded in the weather strip 24. Further, as shown
in Fig. 6, a projection 30 having the T-shaped configuration
is provided on the upper wall portion 12A of the cord member
12. If a recessed portion 32 into which the T-shaped
projection 30 is press-fitted is formed in the weather strip
24, the mounting work of the cord switch 12 can be
simplified by this structure. The cross section of the
projection described above 1s not limited to a T-shaped
configuration. Namely, an anchor-shaped (arrow-shaped)

projection which is shown in Fig. 7 or an umbrella-shaped

15
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one which is shown in Fig. 8 may be used, alternatively.
Further, as shown in Fig. 9, a projecting portion 34 may be
formed on the weather strip 24 and a recessed portion 36
into which the projecting portion 34 1s press-fitted may be
formed on the cord member 12.

On the other hand, the cross section of the cord member
12 is not limited to the above-mentioned trapezoidal
configuration. In order to position a neutral axis of the
cord member on the side of the upper wall portion with
respect to the central line of the distance between the
upper wall portion and the lower wall portion, a cord switch
38 having a semi-circular sectional configuration may be
used as shown in Fig. 10 and a cord switch 40 having a
substantially triangular sectional configuration may also be
used as shown in Fig. 11. Since each of the cord switches
38 and 40 has the above-described cross sectional
configuration, it is not neceSSary to provide bridge
conductors 42 and 44 with projections or convex portions,
which is different from the cord switch 10 of the firét
embodiment. Therefore, the bridge conductor 42 has a
substantially U-shaped cross-sectional configuration and the
bridge conductor 44 has a substantially V-shaped cross-
sectional configuration. These bridge conductors 42 and 44
are reliably brought into contact with the two conductive

layers 16 when the lower wall portions of the cord switch 38

16
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and 40 are pressed upwardly.

Moreover, in a cord switch 47 of another embodiment
shown in Fig. 12, the neutral axis may be positioned on the
side of an upper wall portion 48B of a cord member 48 with
respect to the central line of the cross sectional height of
the cord switch 47 by reducing the thickness of a lower wall

portion 48A of the cord member 48. 1In a cord switch 49 of

another embodiment shown in Fig. 13, a cord member 46 has a
rectangular cross sectional configuration. The neutral axis
of the cord switch 49 may be positioned on the side of the
upper wall portion 46C of the cord member 46 with respect to
the central line of the cross sectional height of the cord
switch 49 by reducing the thicknesses of side wall portions
46A of the cord member 44 gradually toward a lower wall

portion 46B.

Further, in a cord switch 50 shown in Fig. 14, a
barrier wall 52 is substantially flush with the conductive
rubbers 16 and is disposed at the upper wall portion 12A.
Another projection or convex portion 20B may be formed
substantially at the central portion of the bridge conductor
20 in the transverse direction thereof.

Therefore, as shown in Fig. 15, even if a pressing
force from a transverse direction acts on the cord switch 50
and the bridge conductor 20 deforms largely, the projection

20B and either one of the projections 20A are brought into

17
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contact with the conductive rubbers 16, so that very
reliable switéhing—over of the cord switch 50 can be
effected.

Further, although the cord switches according to the
embodiments of the present invention have been applied to

the jam preventing apparatus used for the door glass of the

vehicle, the cord switch of the present invention can be

applied to a driverless or radio-controlled vehicle 1in which

the cord switch is mounted on a bumper or the like of the

vehicle so as to detect a collision of the vehicle.

18
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The embodiments of the invention 1n which an exclusive property
or privilege 1s claimed are defined as follows:

1. A cord switch, comprising:

a hollow flexible cord member;

contact lines which are disposed 1n parallel to each other on one of the inner
portions of the two portions of said cord member generally opposed to each other and
which are spaced apart from each other in the transverse direction of said cord member;

a bridge conductor which 1s disposed on the other of said two inner portions so as
to be generally opposed to said contact lines and being apart from said contact lines, said
bridge conductor being brought into contact with said contact lines when said cord

member 1s pressed,

wherein a neutral axis of said cord switch 1s positioned on the side of the one of
sald two 1nner portions with respect to the central point of the distance between said two

wall portions.

2. A cord switch according to claim 1, wherein at least one of said contact lines and said

bridge conductor 1s made of conductive rubber material.

3. A cord switch according to claim 2, wherein said bridge conductor has first projections

at the end portions of said bridge conductor projecting toward said contact lines.

4. A cord switch according to claim 3, wherein said bridge conductor has a second
projection at a substantially central portion of said bridge conductor extending toward

said contact lines.

5. A cord switch according to claim 4, further comprising mounting means for mounting
sald cord switch to a first member said mounting means including one of a projection and
a recessed portion into which said projection is press-fitted and said first member

including the other of the projection and the recessed portion.

19
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6. A cord switch according to claim 4, wherein said cord switch 1s mounted by adhesion,
embedding or fitting on a member along a window frame for a window glass to be raised

and lowered.

7. A cord switch according to claim 3, further comprising mounting means for mounting
said cord switch to a first member said mounting means including one of a projection and
a recessed portion into which said projection 1s press-fitted and said first member

including the other of the projection and the recessed portion.

8. A cord switch according to claim 3, wherein said cord switch i1s mounted by adhesion,

embedding or fitting on a member along a window frame for a window glass to be raised

and lowered.

9. A cord switch according to claim 1, wherein said bridge conductor has first projections

at the end portions of said bridge conductor projecting toward said contact lines.

10. A cord switch according to claim 9, wherein said cord switch 1s mounted by adhesion,
embedding or fitting on a member along a window frame for a window glass to be raised

and lowered.

11. A cord switch according to claim 9, wherein said bridge conductor has a second

projection at a substantially central portion of said bridge conductor extending toward

said contact lines.

12. A cord switch according to claim 9, further comprising mounting means for mounting
sald cord switch to a first member said mounting means including one of a projection and
a recessed portion 1nto which said projection 1s press-fitted and said first member

including the other of the projection and the recessed portion.

13. A cord switch according to claim 11, further comprising mounting means for

mounting said cord switch to a first member said mounting means including one of a

20
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projection and a recessed portion into which said projection 1s press-fitted and said first

member including the other of the projection and the recessed portion.

14. A cord switch according to claim 11, wherein said cord switch is mounted by
adhesion, embedding or fitting on a member along a window frame for a window glass to

be raised and lowered.

15. A cord switch according to claim 2, further comprising mounting means for mounting
said cord switch to a first member said mounting means including one of a projection and
a recessed portion into which said projection is press-fitted and said first member

including the other of the projection and the recessed portion.

16. A cord switch according to claim 2, wherein said cord switch is mounted by adhesion,
embedding or fitting on a member along a window frame for a window glass to be raised

and lowered.

17. A cord switch according to claim 1, further comprising mounting means for mounting
said cord switch to a first member said mounting means including one of a projection and
a recessed portion into which said projection 1s press-fitted and said first member

including the other of the projection and the recessed portion.

18. A cord switch according to claim 1, wherein said cord switch 1s mounted by adhesion,
embedding or fitting on a member along a window frame for a window glass to be raised

and lowered.
19. A cord switch according to claim 1, wherein the cross sectional configuration of said
cord member has a substantially trapezoidal, a substantially semi-circular or a

substantially triangular configuration.

20. A cord switch according to claim 1, wherein said cord switch is mounted by adhesion,

embedding or fitting on a member along a bumper of a vehicle.

21
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