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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinventionrelatesto a pressure sen-
sitive sensor for detecting whether external force is op-
erated to a predetermined portion and a method of treat-
ing a terminal of a pressure sensitive sensor.

Description of Related art

[0002] In a vehicle such as a wagon or a recreational
vehicle, a sliding door is adopted which allows a user to
slide adoor panelin either a forward or rearward direction
inordertoopen and close aningress and egress opening.
Further, there is also adopted an automatic slide door
apparatus for sliding a door panel by drive force of driving
means such as a motor.

[0003] Additionally, in an automatic slide door appara-
tus, there is a case of attaching a pressure sensitive sen-
sor at an end portion of a door panel on a side of a sliding
direction for detecting squeezing of a foreign matter when
the door panel is slid in a direction of closing an ingress
and egress opening. The pressure sensitive sensor is
constructed by a constitution of detecting reactive press
force from a foreign matter when the pressure sensitive
sensor presses the foreign matter in accordance with
sliding of the door panel.

[0004] As an example of a pressure sensitive sensor
of this kind, there is constructed a constitution in which
a plurality of pieces of electrode lines (wires) each formed
in a shape of an elongated string are provided at inside
of an outer skin portion in a hollow elongated shape ex-
tending in a longitudinal direction along a height direction
of a door panel, the outer skin portion comprising an in-
sulating material having a predetermined elasticity such
as a rubber material or the like.

[0005] According tothe pressure sensitive sensor hav-
ing such a constitution, any of the plurality of pieces of
electrode lines is bent in accordance with elastic defor-
mation of the outer skin portion by reactive press force
of a foreign matter to thereby bring the bent electrode
line into contact with other electrode line. As a result of
contact of the electrode lines in such a manner, operation
of external force to the outer skin portion, that is, squeez-
ing of the foreign matter can be detected by detecting an
electric change of a current value of current flowing in an
electric circuit including the pressure sensitive sensor or
a resistance value of the circuit.

[0006] Meanwhile, the pressure sensitive sensor of
this kind must be connected to a power source for flowing
current to detecting means or the pressure sensitive sen-
sor for detecting the change in the current value of current
flowing to the electric circuit or the resistance value of
the circuit. Therefore, the electrode line is electrically con-
nected to a lead wire directly or indirectly connected to
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the detecting means or the power source in a state of
extracting the electrode line from one end of the outer
skin portion by a predetermined length.

[0007] Further, in order to ensure mechanical strength
at a portion of connecting the lead wire and the electrode
line and maintain electric connection at the connecting
portion, for example, it is conceived to connect the lead
wire and the electrode line on a support plate in a plate-
like shape and mold the connecting portion and the sup-
port plate, together with an end portion of the outer skin
portion, by a synthetic resin material.

[0008] Here, the above-described mold is normally
formed by arranging the connecting portion, the support
plate and the end portion of the outer skin portion atinside
of a mold die and filling the synthetic resin material in the
mold die by injection molding.

[0009] However, according to the injection molding
method, injection pressure of the synthetic resin material
is high and fluidity of the synthetic resin material is low
even in a molten state. Therefore, when the synthetic
resin material is filled in the mold die by injection molding,
the synthetic resin material flowing in the mold die applies
pressure on the connecting portion of the electrode line
and the lead wire, as a result, there is a possibility of
bringing about disconnection at the connecting portion.
Further, when the molding is carried out by including also
the end portion of the outer skin portion as mentioned
above, there is a possibility of flowing the synthetic resin
material from an opening formed at the end portion of
the outer skin portion to an inner side of the outer skin
portion by filling the synthetic resin material at high pres-
sure.

[0010] US6,260,418B1 discloses a pressure sensitive
sensor according to the preamble of claim 1, comprising
an insulating hollow housing elastically deformable by
external pressure, at least four elongated electrode wires
disposed within said housing so as to be set apart from
one another in a direction substantially orthogonal to a
longitudinal direction of said housing, each electrode wire
having both longitudinal end portions thereof pulled out
from said housing, said electrode wires together with said
housing being bent by an external pressure acting on
said housing such that said electrode wires can contact
one another, a support member being provided on a lon-
gitudinal end portion of the housing for supporting the at
least four elongated electrode wires, a seal covering a
portion of the housing and the entire portion of the support
member, and a sheath serving as a reinforcing member
and being attached to the outer periphery of the seal.
[0011] EP 0 913 844 A1 describes a tubular switch
comprising a tubular hose member having insulating
property and elasticity, and a plurality of flexible conduc-
tive members which are spirally fixed to the internal sur-
face of the hose member so that the surfaces of the con-
ductive members should be partially exposed to the in-
ternal space of the hose member at any section of the
hose member.
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SUMMARY OF THE INVENTION

[0012] Itis anobject of the presentinvention to provide
a pressure sensitive sensor and a method of treating a
terminal of a pressure sensitive sensor which do not bring
about disconnection at portions of connecting electrodes
to each other or electrodes to other conducting member
such as a lead wire in forming a covering portion such
as a mold, in consideration of the above-described fact.
[0013] Inorderto achieve the above-described object,
according to the invention, there is provided a pressure
sensitive sensor according to claim 1 and a method ac-
cording to claim 6.

[0014] Further embodiments of the sensor and the
method according to the invention are described in the
dependent claims.

[0015] According tothe pressure sensitive sensor hav-
ing the above-described constitution, when the outer skin
portion is elastically deformed by operating the external
force to the outer skin portion, at least one of the plurality
of electrodes provided at inside of the outer skin portion
is elastically deformed along with the outer skin portion.
[0016] Since the plurality of electrodes are provided
via the air gap, the plurality of electrodes are normally
separated from each other, however, the electrodes are
conducted by deforming at least one electrode along with
the outer skin portion to be proximate to and brought into
contact with other electrode. By detecting such conduct-
ing of the electrodes by a change in a current value flow-
ing in the electrodes or a change in an electric resistance
value of an electric circuit constituted by including the
electrodes, contact of the electrodes, that is, operation
of the external force to the outer skin portion can be de-
tected.

[0017] Meanwhile, the one-side ends of the electrodes
drawn out from the end portion of the outer skin portion
are supported by the support member and the electrodes
are electrically connected to each other or the electrodes
are electrically connected to other conducting member
by the support member. When the electrodes are con-
nected to other conducting member, for example, the
electrodes are connected to power supplying means of
a power source or the like or detecting means for detect-
ing the change in the current value or the change in the
electric resistance value of the electric circuit as men-
tioned above via the other conductive member.

[0018] Here, the support member and the one-side
ends of the electrodes are sealed in the covering portion
in the embedded state and therefore water or dust is pre-
vented from adhering to portions of connecting the elec-
trodes to each other or portions of connecting the elec-
trodes to other conducting member supported by the sup-
port member. Further, since the support member and the
one-side ends of the electrodes are embedded in the
covering portion, the above-described connecting por-
tion is supported not only by the support member but at
a surrounding thereof by the covering portion, to thereby
restrict deformation thereof. Thereby, disconnection of
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the above-described connecting portion caused by acci-
dental external force (impact or the like) applied to the
support member and a vicinity thereof is prevented.
[0019] Further, the covering portion of the pressure
sensitive sensor is constituted by at least either one of
the thermoplastic resin material molded by hot melt mold-
ing (hereinafter, referred to as "hot melt molding resin
material") and the photo-curing resin material cured by
absorbing light energy.

[0020] Here, with regard to the hot melt molding resin
material or the photo-curing resin material, molding pres-
sure in molding is lower than molding pressure in molding
by a general injection molding method or, in some cases,
the molding pressure is not necessary. Therefore, a pos-
sibility of effecting adverse influence on respective por-
tions of the electrodes or the support member as well as
the above-described connecting portions by the molding
pressure becomes extremely low and connection be-
tween the electrodes and connection between the elec-
trodes and other conducting member at the connecting
portions can reliably be maintained.

[0021] According to an aspect of the invention, the end
portion of the outer skin portion of the pressure sensitive
sensor is embedded in the covering portion to seal.
[0022] According tothe pressure sensitive sensor hav-
ing the above-described constitution, not only the support
member and the one-side ends of the electrodes but also
the end portion of the outer skin portion are embedded
in the covering portion to seal. Thereby, invasion of water
or invasion of dust or the like from the end portion of the
outer skin portion is prevented.

[0023] Here, as described above, according to the hot
melt molding resin material or the photo-curing resin ma-
terial, the molding pressure is low or the molding pressure
per se is not necessary and therefore, in molding the
covering portion, flowing of the synthetic resin material
from the end portion of the outer skin portion is prevented
or alleviated. Thereby, it can be prevented to accidentally
or unpreparedly flow a large amount of the synthetic resin
material to the outer skin portion in forming the covering
portion and nondetection of external force caused by
such flowing of the synthetic resin material to cure can
be prevented.

[0024] According to the invention, the covering portion
of the pressure sensitive sensor includes an inner layer
formed by the thermoplastic resin material molded by the
hot melt molding or the photo-curing resin material for
sealing at least a portion of the support member and the
one-side ends of the electrodes in the embedded state,
and an outer layer formed by the thermoplastic resin ma-
terial molded by the hot melt molding or the photo-curing
resin material integrally with the inner layer for covering
at least a portion of the inner layer from an outer side and
having a rigidity higher than a rigidity of the inner layer
in a cured state.

[0025] According to the pressure sensitive sensor hav-
ing the above-described constitution, at least a portion
of the support member and one-side ends of the elec-
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trodes are sealed inthe inner layer in the embedded state
by the inner layer constituting the covering portion, fur-
ther, atleast a portion of the inner layer is covered by the
outer layer integrally provided with the inner layer on the
outer side.

[0026] Here, the inner layer and the outer layer are
formed by the hot melt molding resin material or the hot-
curing resin material. However, the rigidity of the synthet-
ic resin material forming the outer layer in the cured state
is higher than the rigidity of the synthetic resin material
forming the inner layer in the cured state.

[0027] The outer layer having the rigidity higher than
that of the inner layer ensures strength against unpre-
pared external force (for example, impact) and maintains
its shape against such an external force (that is, defor-
mation of the outer layer by external force is smaller than
that of the inner layer). Thereby, disconnection of por-
tions of connecting the electrodes to each other or por-
tions of connecting the electrodes to other conducting
member caused by deforming the covering portion by
unprepared external force can be prevented over a long
period of time.

[0028] Meanwhile, the inner layer having the rigidity
lower than that of the outer layer (in other words, having
high elasticity) holds the portions of connecting the elec-
trodes to each other or the portions of connecting the
electrodes to other conducting member in the support
portion comparatively flexibly. Further, when the above-
described unprepared external force is assumedly exert-
ed to the outer layer, external force transmitted to the
inner layer via the outer layer is absorbed by the inner
layer by elasticity of its own. Also thereby, disconnection
of portions of connecting the electrodes to each other or
the portions of connecting the electrodes to other con-
ducting member caused by deformation at the covering
portion by unprepared external force can be prevented
over a long period of time.

[0029] Further, as combinations of synthetic resin ma-
terials for forming respectives of the inner layer and the
outer layer, there can be four kinds of a constitution: a
constitution of forming the inner layer by the hot melt
molding resin material and forming the outer layer by the
photo-curing resin material; a constitution of forming the
inner layer by the photo-curing resin material and forming
the outer layer by the hot melt molding resin material; a
constitution of forming the inner layer and the outer layer
by the hot melt molding resin material; and a constitution
of forming the inner layer and the outer layer by the photo-
curing resin material. However, the combination may be
any of the four kinds of constitutions.

[0030] According to a preferred embodiment of the in-
vention, the covering portion of the pressure sensitive
sensor is made transparent or semitransparent.

[0031] According tothe pressure sensitive sensor hav-
ing the above-described constitution, the covering por-
tion is transparent or semitransparent and therefore, con-
nection of the electrodes and connection of the elec-
trodes to other conducting member can be confirmed
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without detaching the covering portion or destructing the
covering portion. Thereby, acceptability determination in
an inspecting step after forming the covering portion or
in maintenance is facilitated and operational efficiency is
promoted.

[0032] According to the method of treating the terminal
of the pressure sensitive sensor having the above-de-
scribed constitution, first, in the connecting step, the one-
side ends of the plurality of electrodes drawn out from
the end portion of the outer skin portion are supported
by the support member and the electrodes are electrically
connected to each other or the electrodes are electrically
connected to other conducting member.

[0033] Successively, in the inner layer molding step,
at least the portion of the support member and the one-
side ends of the electrodes are arranged in the inner layer
molding die and under the state, the thermoplastic resin
material molded by hot melt molding (hereinafter, simply
referred to as "hot melt molding resin material") or the
photo-curing resin material cured by absorbing light en-
ergy is filled in the inner layer molding die.

[0034] Under the state, the inner layer constituting the
covering portion is formed by curing the synthetic resin
material (hot melt molding resin material or photo-curing
resin material) filled in the inner layer molding die and at
least the portion of the support member and the one-side
ends of the electrodes as well as the portions of connect-
ing the electrodes to each other or the portions of con-
necting the electrodes to other conducting member are
sealed in the inner layer in the embedded state.

[0035] Here, in comparison with the case of molding
the inner layer by a general injection molding method, in
the present method of utilizing the hot melt molding resin
material or the photo-curing resin material, molding pres-
sure in molding is low or molding pressure per se is not
necessary. Therefore, the hot melt molding resin material
or the photo-curing resin material filled in the inner layer
molding die does not press the support member or the
electrodes by large force. Thereby, the support member
and the electrodes are reliably disposed at previously set
predetermined positions in the inner layer.

[0036] Further, since as described above, the hot melt
molding resin material or the photo-curing resin material
does not press the support member or the electrodes by
large force, the photo-curing resin material does not dis-
connect the portions of connecting the electrodes to each
other and the portions of connecting the electrodes to
other conducting member and thus connection at the
above-described connecting portions can firmly be main-
tained.

[0037] Furthermore, in comparison with a case of
molding by a general injection molding method, the hot
melt molding resin material or the photo-curing resin ma-
terial is cured in a short period of time. Therefore, by
using the hot melt molding resin material or the photo-
curing resin material, the inner layer is formed in a short
period of time and a number of operating steps can sig-
nificantly be reduced.
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[0038] Next, when the inner layer has been formed as
described above, in the outer layer molding step, at least
a portion of the previously formed inner layer is arranged
in the outer layer molding die. Under the state, the hot
melt molding resin material or the photo-curing resin ma-
terial is filled in the outer layer molding die. By curing the
hot melt molding resin material or the photo-curing resin
material filled in the outer layer molding die, a portion of
the inner layer arranged in the outer layer molding die is
covered by the outer layer.

[0039] Asdescribedabove, inthe hot melt molding res-
in material or the photo-curing resin material, molding
pressure in molding is low or molding pressure per se is
not necessary and therefore, the outer layer is formed in
a short period of time and a number of operating steps
can significantly be reduced.

[0040] Meanwhile, according to the invention, the ri-
gidity after curing of the synthetic resin material (that is,
hot melt molding resin material or photo-curing resin ma-
terial) for forming the outer layer is larger than that of the
synthetic resin material (that is, hot melt molding resin
material or photo-curing rein material) for forming the in-
ner layer.

[0041] Therefore, the outer layer ensures strength
against unprepared external force (for example, impact)
and maintains its shape against such an external force
(that is, deformation of the outer layer by external force
is smaller than that of the inner layer). Thereby, discon-
nection of portions of connecting the electrodes to each
other or portions of connecting the electrodes to other
conducting member caused by deformation at the cov-
ering portion by unprepared external force can be pre-
vented over a long period of time.

[0042] Meanwhile, the inner layer having the rigidity
lower than that of the outer layer (in other words, having
high elasticity) holds the portions of connecting the elec-
trodes to each other or the portions of connecting the
electrodes to other conducting member in the support
member comparatively flexibly. Further, when the above-
described unprepared external force is assumedly exert-
ed to the outer layer, external force transmitted to the
inner layer via the outer layer is absorbed by the inner
layer by elasticity of its own. Also thereby, disconnection
of the portions of connecting the electrodes to each other
or the portions of connecting the electrodes to other con-
ducting member caused by deformation at the covering
portion by unprepared external force can be prevented
over a long period of time.

[0043] Further, as combinations of synthetic resin ma-
terials for forming respectives of the inner layer and the
outer layer, there can be four kinds of a constitution: a
constitution of forming the inner layer by the hot melt
molding resin material and forming the outer layer by the
photo-curing resin material; a constitution of forming the
inner layer by the photo-curing resin material and forming
the outer layer by the hot melt molding resin material; a
constitution of forming the inner layer and the outer layer
by the hot melt molding resin material; and a constitution
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of forming the inner layer and the outer layer by the photo-
curing resin material. However, the combination may be
any of the four kinds of constitutions.

[0044] According to a preferred embodiment of the in-
vention, the (b) inner layer molding step further includes
a step of arranging the end portion of the outer skin por-
tion in the inner layer molding die.

[0045] According tothe aspect, in the inner layer mold-
ing step of the method of treating the terminal of the pres-
sure sensitive sensor, the end portion of the outer skin
portion is arranged in the inner layer molding die. There-
fore, the end portion of the outer skin portion is embedded
in the inner layer.

[0046] Thereby, invasion of water or invasion of dust
or the like from the end portion of the outer skin portion
can be prevented.

[0047] Here, as described above, in molding the hot
melt molding resin material or the photo-curing resin ma-
terial constituting the inner layer, molding pressure is low-
er than that of a general injection molding method or
molding pressure per se is not necessary and therefore,
when the hot melt molding resin material or the photo-
curing resin material is filled in the inner layer molding
die, flowing of the synthetic resin material (hot melt mold-
ing resin material or photo-curing resin material) from the
end portion of the outer skin portion can be prevented or
alleviated. Thereby, nondetection of external force by the
pressure sensitive sensor caused by such flowing of a
large amount of the synthetic resin material to cure can
be prevented.

[0048] According to another embodiment of the inven-
tion, at least either one of the (c) outer layer molding step
and the (b) inner layer molding step further includes (d)
a step of forming an engaging portion integral with the
covering portion, and (e) a step of holding the covering
portion and the outer skin portion in air tight and integrally
via the engaging portion.

[0049] According to the aspect, in either one of the
outer layer molding step and the inner layer molding step,
when the synthetic resin material in correspondence with
the step is filled to the corresponding molding die, the
engaging portion is formed along with the covering por-
tion constituted by the inner layer and the outer layer.
When the pressure sensitive sensor is attached to a pre-
determined attached portion, by engaging the engaging
portion to the attached portion, the covering portion is
held at the attached portion via the engaging portion.
[0050] Thatis, also the engaging portion is formed si-
multaneously with the covering portion and therefore, a
member or a step of particularly constituting the engaging
portion is dispensed with. Thereby, cost can be reduced
considerably.

BRIEF DESCRIPTION OF THE DRAWINGS
[0051]

Fig. 1 is a horizontal sectional view of a pressure
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sensitive sensor according to a first embodiment ;
Fig. 2 is a vertical sectional view showing an outline
of a structure of the pressure sensitive sensor ac-
cording to the first embodiment ;

Fig. 3 is a perspective view showing an outline of a
structure of vicinities of both end portions of the pres-
sure sensitive sensor according to the first
embodiment ;

Fig. 4 is a disassembled perspective view of one
support member;

Fig. 5 is a disassembled perspective view showing
a relationship between a bracket (cover) and a cov-
ering portion;

Fig. 6 is a side view of the cover;

Fig. 7 is a sectional view taken along a line 7-7 of
Fig. 6;

Fig. 8 is a plane view showing a modified example
of other support member;

Fig. 9 is a perspective view showing other modified
example of other support member;

Fig. 10 is a perspective view showing a modified ex-
ample of a connecting member of other support
member;

Fig. 11 is a view showing a welding step on a side
of other support member;

Fig. 12 is a view showing a molding step on the side
of other support member;

Fig. 13 is a perspective view of an outer skin portion;
Fig. 14 is a perspective view of a vehicle to which
the pressure sensitive sensor is applied;

Fig. 15 is a view showing an outline of a circuit con-
stitution of the pressure sensitive sensor;

Fig. 16 is a disassembled perspective view in corre-
spondence with Fig. 4 showing a constitution of an
essential portion of a pressure sensitive sensor ac-
cording to a second embodiment ;

Fig. 17 is a sectional view in correspondence with
Fig. 2 showing a constitution of an essential portion
of a pressure sensitive sensor according to a em-
bodiment of the invention;

Fig. 18 is a perspective view in correspondence with
Fig. 3 showing a constitution of an essential portion
of a pressure sensitive sensor according to a fourth
embodiment ;

Fig. 19 is a sectional view of a cover of the pressure
sensitive sensor according to the fourth embodi-
ment;

Fig. 20 is a perspective view showing a constitution
of an essential portion of a pressure sensitive sensor
according to a fifth embodiment;

Fig. 21 is a plane view showing the constitution of
the essential portion of the pressure sensitive sensor
according to the fifth embodiment;

Fig. 22 is a perspective view in correspondence with
Fig. 20 showing a modified example of the pressure
sensitive sensor according to the fifth embodiment;
and

Fig. 23 is a perspective view in correspondence with
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Fig. 21 showing a modified example of the pressure
sensitive sensor according to the fifth embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS
<Constitution of first embodiment>
(Basic constitution of pressure sensitive sensor 12)

[0052] Fig. 1 shows a constitution of a pressure sen-
sitive sensor 12 applied as a squeezing detecting appa-
ratus 10 constituting a pressure detecting apparatus ac-
cording to a first embodiment by a sectional view.
[0053] Asshown by Fig. 1, the pressure sensitive sen-
sor 12 is provided with an outer skin portion 16 molded
in an elongated shape and made of an insulating rubber
material such as silicone rubber, ethylene-propylene rub-
ber, styrene-butadiene rubber, or chloroprene rubber, or
an insulating elastic material of polyethylene, ethylene
vinyl acetate copolymer, ethylene ethylacrylate copoly-
mer, ethylene methylmethacrylate copolymer, polyvinyl
chloride, or thermoplastic elastomers of olefin species or
styrene species.

[0054] As shown by Fig. 1 and Fig. 13, a cross hole 18
having a section in a cross-like shape is formed at inside
of the outer skin portion 16. The cross hole 18 is made
continuous along a longitudinal direction of the outer skin
portion 16 and successively displaced around a center
of the outer skin portion 16 along the longitudinal direction
as shown by Fig. 13. Further, a plurality of pieces of elec-
trode lines 20, 22, 24, and 26 are provided as electrodes
at inside of the outer skin portion 16.

[0055] Each ofthe electrode lines 20 through 26 is pro-
vided with a plurality of (a number of) filaments 28 formed
by conductive extremely slender wires. The filaments 28
are formed into a shape of an elongated string having a
flexibility as a whole by being twisted. Further, the fila-
ments 28 are contained in (covered by) a tube 30 in a
shape of an elongated cylinder and having a conductivity,
to be summarized integrally.

[0056] Further, although according to the embodiment,
the electrode lines 20 through 26 are constructed by a
constitution of using so-to-speak "covered line" in which
the twisted filaments 28 are covered by the tube 30, the
electrode lines 20 through 26 are not limited to the mode
but, for example, so-to-speak "bare line" constituted by
only twisting the filaments 28 may be used.

[0057] The electrodelines 20through 26 are separated
from each other by interposing the cross hole 18 at a
vicinity of the center of the cross hole 18 and spirally
arranged along the cross hole 18 and fixedly attached
integrally to an inner peripheral portion of the cross hole
18. Therefore, the electrode lines 20 through 26 are bent
by elastically deforming the cross hole 18. When the outer
skin portion 16 is elastically deformed to a degree of
crushing the cross hole 18, particularly, any or all of the
electrode lines 20 through 26 are brought into contact
with each other and conducted. Further, when the cross
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hole 18 is recovered to an original shape, the electrode
lines 20 through 26 are also recovered in accordance
therewith.

[0058] As shown by a circuit diagram of Fig. 15, one
end portion in a longitudinal direction of the electrode line
22 is connected to one end of a resistor 32 having pre-
determined electric resistance and other end of the re-
sistor 32 is connected with one end portion in a longitu-
dinal direction of the electrode line 24. Meanwhile, other
end portion in the longitudinal direction of the electrode
line 22 is connected to other end portion in a longitudinal
direction of the electrode line 26 and other end portion
in a longitudinal direction of the electrode line 24 is con-
nected to other end portion in a longitudinal direction of
the electrode line 20. That is, the electrode line 20 is
connected in series with the electrode line 26 via the elec-
trode line 24, the resistor 32 and the electrode line 22.
[0059] Further, respective one end portions in the lon-
gitudinal directions of the electrode lines 20 and 26 are
connected to power sources via lead wires 34. However,
only the electrode line 26 is connected to the power
source via a current detecting element 36 for transmitting
an electric detecting signal when current equal to or larger
than a predetermined value flows in the circuit.

(Constitution of protector 38)

[0060] Meanwhile, as shown by Fig. 1, the squeezing
detecting apparatus 10 is provided with a protector 38.
The protector 38 is provided with a cylindrical portion 40
having a section substantially in a shape of a circular
cylinder formed by rubber or a synthetic resin material
having an elasticity substantially equal to that of rubber.
[0061] An inner diameter dimension of the cylindrical
portion 40 is formed to be substantially equal to an outer
diameter dimension of the outer skin portion 16 and the
outer skin portion 16 is covered by the cylindrical portion
40 by inserting the outer skin portion 16 from one end of
the cylindrical portion 40. Further, the protector 38 is pro-
vided with an attaching portion 42.

[0062] The attaching portion 42 is formed continuously
from the cylindrical portion 40 and a section thereof is
formed substantially in a rectangular shape at least on a
side thereof opposed to the cylindrical portion 40. On the
side of the attaching portion 42 opposed to the cylindrical
portion 40, a groove portion 44 is formed continuously
along a longitudinal direction of the cylindrical portion 40
and the attaching portion 42 (that is, longitudinal direction
of the protector 38). Interference pieces 46 are respec-
tively formed to project from inner walls of inner sides of
the groove portions 44 opposed to each other and a
bracket48 is brought between the interference pieces 46.

(Constitution of bracket 48)
[0063] The bracket 48 is provided with an attaching

portion 50 in a plate-like shape. The attaching portion 50
is attached to a front end portion of a door panel 54 of
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an automatic slide door apparatus 52 of a vehicle 14 (re-
fer to Fig. 14).

[0064] In details, as shown by Fig. 1, an outer panel
56 constituting the door panel 54 is folded back to wrap
on an inner panel 58 at a vicinity of a front end portion of
the inner panel 58 and is folded to an inner side of a
vehicle compartment and the attaching portion 50 is at-
tached to a portion at which the outer panel 56 is folded
to bend to the inner side of the vehicle compartment.
[0065] Afit-in plate 60 is extended from one end portion
in a width direction of the attaching portion 50 substan-
tially to a front side of the vehicle and the fit-in plate 60
is brought into the groove portion 44 of the protector 38.
As mentioned above, at the fit-in plate 60 brought into
the groove portion 44, an adhering agent 62 previously
filled in the groove portion 44 is solidified in a state of
being fixedly attached to the fit-in plate 60 and when the
fit-in plate 60 is intended to draw out from the groove
portion 44, the interference piece 46 interferes with the
adhering agent 62 which is solidified and integrated with
the fit-in plate 60. Thereby, the fit-in plate 60 is prevented
from being drawn from the groove portion 44.

(Constitution of support member 64)

[0066] Meanwhile, as shown by Fig. 2 and Fig. 3, a
support member 64 is provided at one end in the longi-
tudinal direction of the outer skin portion 16 (end portion
of the outer skin portion 16 at one-end sides in the lon-
gitudinal directions of the electrode lines 20 through 26).
Here, Fig. 4 shows a constitution of the support member
64 by a disassembled perspective view. As shown by
Fig. 4, the support member 64 is provided with a base
66 formed substantially in a plate-like shape by an insu-
lating material of a synthetic resin material or the like.
The base 66 is constituted by substantially a rectangular
shape in plane view and on one face in a thickness di-
rection thereof (arrow mark A direction of Fig. 4), a pair
of conductive pieces 68 and 70 are integrally molded with
the base 66 by a molding method of insert molding or the
like. The respective conductive pieces 68 and 70 are met-
al pieces substantially in a rectangular shape in plane
view and arranged in parallel in a state of being separated
from each other along a width direction thereof (arrow
mark B direction of Fig. 4).

[0067] The conductive piece 68 is fixedly attached in-
tegrally with an end portion of the electrode line 22 ex-
tended from the end portion of the outer skin portion 16
by welding or the like to thereby electrically connect the
conductive piece 68 and the electrode line 22. Mean-
while, the conductive piece 70 is integrally attached fix-
edly with an end portion of the electrode line 24 extended
from the end portion of the outer skin portion 16 by weld-
ing or the like to thereby electrically connect the conduc-
tive piece 70 and the electrode line 24.

[0068] Further, the above-described resistor 32 is ar-
ranged on the base 66 on a side thereof opposed to the
electrode lines 22 and 24 via the conductive pieces 68
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and 70. One lead wire extended from the resistor 32 is
integrally attached fixedly to the conductive piece 68 by
welding or the like to thereby electrically connect the re-
sistor 32 and the electrode line 22 via the conductive
piece 68. In contrast thereto, other lead wire extended
from the resistor 32 is integrally attached fixedly with the
conductive piece 70 by welding or the like to thereby elec-
trically connect the resistor 32 and the electrode line 24
via other conductive piece 68.

[0069] Meanwhile, at other face of the base 66 in the
thickness direction (direction opposed to the arrow mark
A of Fig. 4), a pair of conductive pieces 72 and 74 are
integrally molded with the base 66 by a molding method
of insert molding or the like. The respective conductive
pieces 72 and 74 are metal pieces substantially in a rec-
tangular shape in plane view and arranged in parallel in
a state of being separated from each other along a width
direction thereof.

[0070] The conductive piece 72 is integrally attached
fixedly with an end portion of the electrode line 20 ex-
tended from the end portion of the outer skin portion 16
by welding or the like to thereby electrically connect the
conductive piece 72 and the electrode line 20. Mean-
while, the conductive piece 74 is integrally attached fix-
edly with an end portion of the electrode line 26 extended
from the end portion of the outer skin portion 16 by weld-
ing or the like to thereby electrically connect the conduc-
tive piece 74 and the electrode line 26.

[0071] Further, respectives of the conductive pieces
72 and 74 are integrally attached fixedly with the lead
wires 34 as conductive members respectively by welding
or the like. One of the lead wires 34 and the electrode
line 20 are electrically connected via the conductive piece
72. In contrast thereto, other of the lead wires 34 is inte-
grally attached fixedly to the conductive piece 74 by weld-
ing or the like. That is, other of the lead wires 34 and the
electrode line 26 are electrically connected via other con-
ductive piece 74.

[0072] Further, a shaft 76 in a shape of a round bar is
formed as a fit to insert portion at one end portion in the
longitudinal direction of the base 66. The shaft 76 is in-
tegrally formed with the base 66, a base end portion
thereofis connected to the base 66 substantially at center
in the width direction (arrow mark B direction of Fig. 4)
atone end portion in the longitudinal direction of the base
66 (end portion on a side of arrow mark C direction of
Fig. 4) and is extended from the base 66 along the lon-
gitudinal direction of the base 66.

[0073] Further, an outer diameter dimension of the
base 66 is substantially equal to a diameter dimension
of an imaginary circle circumscribing the electrode lines
20 through 26 centering on the center of the cross hole
18 and as shown by Fig. 2, the shaft 76 is insertingly
fitted to an inner side of the outer skin portion 16 in a
state of being substantially coaxial with the outer skin
portion 16 until one end in the longitudinal direction of
the base 66 is brought into contact with an end portion
of the outer skin portion 16 on a side opposed to the
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support member 64.
(Constitution of covering portion 78)

[0074] Further, as shown by Fig. 2, a covering portion
78 is provided at a surrounding of the support member
64. A total of the covering portion 78 is formed by a ther-
moplastic resin material which is molded by hot melt
molding of polyamide species, polypropylene species or
silicone species and becomes transparent or semitrans-
parent at least after curing (hereinafter, a thermoplastic
resin material molded by hot melt molding is referred to
as "hot melt molding resin material" for convenience).
Further, the covering portion 78 is provided with a main
body 80.

[0075] The main body 80 is formed substantially in a
shape of a rectangular parallelepiped in which respec-
tives of a longitudinal direction, a width direction and a
thickness direction thereof correspond to the longitudinal
direction (arrow mark C direction of Fig. 3 and Fig. 4),
the width direction (arrow mark B direction of Fig. 3 and
Fig. 4) and the thickness direction (arrow mark A direction
of Fig. 3 and Fig. 4) of the base 66 and inside thereof is
embedded with the base 66 and a portion of the shaft 76
of the support member 64, portions of one-end portions
of the electrode lines 20 through 26, portions of the lead
wires 34, the conductive pieces 68 through 74 and the
resistor 32.

[0076] Further, at one end portion (end portion on a
side opposed to an end portion of the outer skin portion
16) in a longitudinal direction of the main body 80 (arrow
mark C direction side of Fig. 4), a cylindrical portion 82
substantially in a shape of a circular cylinder constituting
an engaging portion is continuously formed to cover the
end portion of the outer skin portion 16 and a vicinity
thereof (a predetermined range from the end portion to
a center side in the longitudinal direction) in a state of
being brought into close contact with an outer peripheral
portion of the outer skin portion 16.

[0077] Further, an outer peripheral shape of the cylin-
drical portion 82 is constituted by a circular shape sub-
stantially coaxial with an inner peripheral shape thereof.
An inner diameter dimension of the cylindrical portion 82
is substantially equal to an outer diameter dimension of
the outer skin portion 16, further, an outer diameter di-
mension of the cylindrical portion 82 is set to be larger
than an inner diameter dimension of the cylindrical por-
tion 40 of the protector 38 and the cylindrical portion 82
is press-fitted (engaged) from one end of the cylindrical
portion 40.

[0078] Meanwhile, as shown by Fig. 2 and Fig. 5, a
plurality (two according to the embodiment) of holding
projections 84 is formed to project from one outer side
face of the main body 80. The holding projection 84 is
formed by a synthetic resin material of a material the
same as that of the synthetic resin material for forming
the covering portion 78. The holding projection 84 is pro-
vided with a shaft portion 86 substantially in a shape of
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a circular cylinder. The shaft portion 86 is connected to
an outer side face of the covering portion 78 at one end
portion thereof in an axial direction. In contrast thereto,
other end portion in the axial direction of the shaft portion
86 is formed with a draw preventive portion 88. The draw
preventive portion 88 is formed substantially in a semi-
spherical shape an outer diameter dimension of which is
sufficiently larger than the shaft portion 86 and is con-
nected coaxially to the shaft portion 86 at a plane portion
thereof.

[0079] As shown by Fig. 5 through Fig. 7, in corre-
spondence with the holding projections 84, the bracket
48 is formed with a cover 90. The cover 90 is formed in
correspondence with a portion formed with the covering
portion 78 in a state of attaching the protector 38 to the
bracket 48. The cover 90 is extended from one end in a
width direction, of a portion on one end side in the longi-
tudinal direction of the attaching portion 42 constituting
the bracket 48 (specifically, on the lower end side in an
up and down direction of the vehicle 14 in a state of being
attached to the vehicle 14) than the portion formed with
the fit-in plate 60. The cover 90 is bent substantially in
right angle at a middle portion in an extended direction
thereof and is opposed to the attaching portion 42 sub-
stantially in parallel therewith on a front end side in the
extended direction of the bent portion.

[0080] A pair of fitting holes 92 are formed between a
base end portion (a portion connected to the attaching
portion 42) of the cover 90 and the bent portion. The
fitting hole 92 is provided with a long hole portion 94 which
is elongated along the longitudinal direction of the attach-
ing portion 42 and an inner width dimension of which is
larger than an outer diameter dimension of the shaft por-
tion 86 of the holding projection 84 and is sufficiently
smaller than an outer diameter dimension of the draw
preventive portion 88. Further, one end (upper end) in
the longitudinal direction of the long hole portion 94 is
formed with a fitting portion 96 an inner diameter dimen-
sion of which is larger than the outer diameter dimension
of the draw preventive portion 88 continuously to the long
hole portion 94. The holding projection 84 is fittable to
and drawable from the fitting hole 92 in a state in which
the shaft portion 86 is substantially coaxial with the fitting
portion 96.

[0081] However, when the holding portion 84 (that is,
covering portion 78) is intended to move in a direction of
penetrating the fitting hole 92 in a state of penetrating
the shaft portion 86 through the long hole portion 94,
outer side faces of the draw preventive portion 88 and
the covering portion 78 interfere with the cover 90 to
thereby restrict the movement. That is, according to the
embodiment, the holding projection 84 is fitted to the fit-
ting hole 92 in a state in which the shaft portion 86 of the
holding projection 84 and the fitting portion 96 of the fitting
hole 92 becomes substantially coaxial, and by sliding the
covering portion 78 to a lower side under the state until
the shaft portion 86 is brought into contact with a lower
end portion of the long hole portion 94, the covering por-
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tion 78 is attached to the cover 90 (that is, bracket 48).
(Constitution of support member 98)

[0082] Meanwhile, as shown by Fig. 2 and Fig. 3, on
other end side in the longitudinal direction of the outer
skin portion 16 (that is, side which is not provided with
the support member 64 and the covering portion 78), a
support member 98 as a terminal support member is pro-
vided. The support member 98 is provided with a base
100 as an insulating holding member. The base 100 is
formed in a shape of a rectangular parallelepiped by an
insulating material having comparatively high heat resist-
ance (for example, synthetic resin material) and one end
portion in a longitudinal direction thereof (arrow mark D
direction of Fig. 3) is opposed to other end portion in the
longitudinal direction of the outer skin portion 16.
[0083] Further, the base 100 is provided with a pair of
conductive shafts 102 and 104 as connecting members,
respectively. Each of the conductive shafts 102 and 104
is formed in a bar-like (wire-like) shape an outer diameter
dimension of which is sufficiently smaller than a width
dimension and a thickness dimension of the base 100,
by a conductive member such as metal.

[0084] The conductive shaft 102 is provided so as to
have a longitudinal direction thereof in the thickness di-
rection (arrow mark E direction of Fig. 3) of the base 100
and penetrates the base 100 at substantially central por-
tion in the width direction of a middle portion in the lon-
gitudinal direction of the base 100 such that both end
sides in the longitudinal direction of the conductive shaft
102 are projected from both end faces in the thickness
direction of the base 100. In contrast thereto, the con-
ductive shaft 104 is provided so as to constitute a longi-
tudinal direction thereof by the width direction (arrow
mark F direction of Fig. 3) of the base 100 and penetrates
the base 100 at substantially a central portion in the thick-
ness direction of a position displaced from a penetrating
position of the conductive shaft 102 along the longitudinal
direction of the base 100 such that both end sides in the
longitudinal direction of the conductive shaft 104 are pro-
jected from both end faces in the width direction of the
base 100 (that is, the conductive shaft 104 is disposed
at a position skewed relative to the conductive shaft 102).
[0085] One end portion in the longitudinal direction of
the conductive shaft 102 is integrally attached fixedly with
other end portion in the longitudinal direction of the elec-
trode line 20 in an electrically conducted state and other
end portion in the longitudinal direction of the conductive
shaft 102 is integrally attached fixedly with other end por-
tion in the longitudinal direction of the electrode line 24
in an electrically conducted state. In contrast thereto, one
end portion in the longitudinal direction of the conductive
shaft 104 is integrally attached fixedly with other end por-
tion in the longitudinal direction of the electrode line 22
in an electrically conducted state and other end portion
in the longitudinal direction of the conductive shaft 104
is integrally attached fixedly with other end portion in the
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longitudinal direction of the electrode line 26 in an elec-
trically conducted state. Thereby, the electrode line 20,
the electrode line 24, the resistor 32, the electrode line
22 and the electrode line 26 are connected in series.
[0086] Further, one end portion in-the longitudinal di-
rection (end portion on a side opposed to other end por-
tion in the longitudinal direction of the outer skin portion
16) of the base 100 is formed with a shaft 106 in a shape
of a round bar as an insertingly fitting portion. The shaft
106 is integrally formed with the base 100. A base end
portion of the shaft 106 is connected to the base 100
substantially at a center in the width direction and the
thickness direction (arrow mark E direction and arrow
mark F direction of Fig. 3) at one end portion in the lon-
gitudinal direction (arrow mark D direction side of Fig. 3)
of the base 100 and is extended from the base 100 along
the longitudinal direction of the base 100.

[0087] Further, an outer diameter dimension of the
base 100 is substantially equal to the diameter dimension
of the imaginary circle circumscribing the electrode lines
20 through 26 centering on the center of the cross hole
18 and the shaft 106 is insertingly fitted to an inner side
ofthe outer skin portion 16 in a state of being substantially
coaxial with the outer skin portion 16 until one end in the
longitudinal direction of the base 100 is brought into con-
tact with an end portion of the outer skin portion 16 on a
side opposed to the support member 64.

[0088] Further, the constitution of the terminal support
member is not limited to the above-described constitution
of the support member 98 and is not limited to the specific
mode so far as respective is constituted by: a plurality of
conductive connecting members for holding at least any
two of respective terminal portions of a plurality of con-
ductive members (electrode lines 20 through 26 accord-
ing to the embodiment); and an insulating holding mem-
ber interposed among the plurality of conductive mem-
bers and holding the plurality of connecting members in
a state in which the plurality of connecting members in-
tersect with each other and intervals of the plurality of
connecting members are electrically insulated.

[0089] According to the terminal support member hav-
ing such a constitution, first, the insulating holding mem-
ber is interposed among the plurality of conductive mem-
bers and therefore, the plurality of conductive members
are not brought into contact with each other.

[0090] Further, atleastany two of the terminal portions
of the plurality of conductive members are held by the
conductive connecting members and conducted via the
connecting members. Therefore, although the plurality
of connecting members intersect with each other, the plu-
rality of connecting members are held in a state of being
insulated from each other by the insulating holding mem-
ber. Therefore, the connecting members are not conduct-
ed. Thereby, other than predetermined conductive mem-
bers terminal portions of which are connected to each
other, is not conducted and a predetermined wire con-
nected state can be maintained.

[0091] An explanation will be given of a modified ex-
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ample of the support member 98 as the terminal support
member.

[0092] Although according to the embodiment, the
conductive shafts 102 and 104 as the connecting mem-
bers are simply in arod-like shape, forexample, as shown
by Fig. 8, the conductive shafts 102 and 104 may be
constructed by a constitution in which fold back portions
108 as terminal interposing portions constituted by fold-
ing back both front end sides of the conductive shafts
102 and 104 are formed and other end portions of cor-
responding ones of the electrode lines 20 through 26 are
fixedly attached by the fold back portions 108 in a state
of being temporarily interposed. When the constitution is
constructed, the corresponding ones of the electrode
lines 20 through 26 can be held by the fold back portions
108 without holding the electrode lines 20 through 26 by
particularly other . holding means and therefore, fixedly
attaching operation is facilitated.

[0093] Further, although according to the embodiment,
the conductive shafts 102 and 104 in the shape of round
bar are applied to the connecting members, as shown
by Fig. 9, conductive plates 110 and 112 in a flat plate
shape athickness direction of whichis directed to aradius
direction of the outer skin portion 16 may constitute the
connecting members-.

[0094] When such a constitution is constructed, end
portions of corresponding ones of the electrode lines 20
through 26 are fixedly attached to one-side faces in the
thickness direction of the conductive plates 110 and 112,
however, the corresponding ones of the electrode lines
20 through 26 may fixedly be attached to any portions
sofar asthe portions are portions of the conductive plates
110 and 112 projected from the base 100 and therefore,
amounts of extending the electrode lines 20 through 26
from the end portion of the outer skin portion 16 and po-
sitions of fixedly attaching the electrode lines 20 through
26 to the conductive plates 110 and 112 can be set com-
paratively roughly. Thereby, the electrode lines 20
through 26 can fixedly be attached simply to the conduc-
tive plates 110 and 112.

[0095] Further, as shown by Fig. 10, the conductive
plates 110 and 112 as the connecting members may be
formed with holding pieces 114 having spring perform-
ance as the terminal interposing portions and corre-
sponding ones of the electrode lines 20 through 26 may
fixedly be attached to the conductive plates 110 and 112
in a state of being elastically interposed temporarily by
the hold pieces 114. In this case, similar to the above-
described constitution of forming the fold back portions
108, the corresponding ones of the electrode lines 20
through 26 can be held by the hold pieces 114 without
holding the electrode lines 20 through 26 by particularly
other holding means and therefore, the fixedly attaching
operation is facilitated.

[0096] Further, by adhering (coating) "brazing materi-
al" formed by a low melting point alloy previously and
integrally with surfaces of the conductive shafts 102 and
104 or the conductive plates 110 and 112, "brazing" op-
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eration which is one mode of the fixedly attaching oper-
ation of the electrode lines 20 through 26 and the con-
ductive shafts 102 and 104 or the conductive plates 110
and 112 can easily be carried out.

(Constitution of covering portion 116)

[0097] Further, as shown by Fig. 2 and Fig. 3, a cov-
ering portion 116 is provided at a surrounding of the sup-
port member 64. A total of the covering portion 116 is
formed by a photo-curing resin material which is cured
by absorbing light energy and becomes transparent or
semitransparent at least after having been cured. Fur-
ther, the covering portion 116 is provided with a main
body 118.

[0098] As a whole, the main body 118 is formed sub-
stantially in a shape of a circular cylinder a dimension in
the axial direction (arrow mark D direction of Fig. 3) of
which is sufficiently larger than a longitudinal direction of
the base 100, and-an outer diameter dimension thereof
is sufficiently larger than a total length of the conductive
shafts 102 and 104 and smaller than an inner diameter
dimension of the cylindrical portion 40 of the protector
38. Inside of the main body 118 is embedded with the
base 100, the conductive shafts 102 and 104 and vicin-
ities of other end portions in the longitudinal direction of
the electrode lines 20 through 26.

<Operation and effect of first embodiment>

[0099] Next, operation and effect of the embodiment
will be explained.

(Basic operation of squeezing detecting apparatus 10)

[0100] According to the squeezing detecting appara-
tus 10, at least when the automatic slide door apparatus
52 moves the door panel 54 in a direction of closing an
ingress and egress opening 122 of a vehicle 14, the elec-
trode lines 20 through 26 of the pressure sensitive sensor
12 are brought into a conducted state.

[0101] In a state in which the door panel 54 is slid in
the direction of closing the ingress and egress opening
122 by drive force of driving means of a motor, when a
foreign matter is squeezed between an end portion (side
end portion in a moving direction) of the door panel 54
and an opening edge of the ingress and egress opening
122 and the pressure sensitive sensor 12 which is moved
integrally with the door panel 54 presses the foreign mat-
ter by the outer skin portion 16, reactive press force from
the foreign matter is operated to the outer skin portion 16.
[0102] When the repulsive press force becomes equal
to or larger than a predetermined magnitude, the outer
skin portion 16 is elastically deformed such that a section
thereof is crushed in a direction in which the repulsive
press force is applied against elastic force of its own.
When the outer skin portion 16 is elastically deformed in
this way, any of the electrode lines 20 through 26 provid-
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ed at inside of the outer skin portion 16 are bent in ac-
cordance with elastic deformation of the outer skin por-
tion 16.

[0103] Normally, currentflowing from the electrode line
20 to the electrode line 26 via the electrode lines 24 and
22 flows normally via the resistor 32. However, when any
ofthe electrode lines 20 through 26 are bent as described
above, thereby, the electrode line 20 or the electrode line
24 is conducted to the electrode line 22 or the electrode
line 26 and shortcircuited, the current flows without inter-
posing the resistor 32 and therefore, a current value is
changed when current is made to flow to the circuit by
constant voltage.

[0104] In this way, when the repulsive press force from
the foreign matter is applied, the current value of the cur-
rent flowing in the electric circuit including the electrode
lines 20 through 26 is changed and therefore, the pres-
sure sensitive sensor 12 can detect operation of the re-
pulsive press force from the foreign matter, that is,
squeezing of the foreign matter. Further, the change of
the current value is detected by the current detecting el-
ement 36.

[0105] Further, when an electric signal (detecting sig-
nal) from the current detecting element 36 is received by
determining means or controlling means of ECU, the de-
termining means or the controlling means determines
that external force is operated to the outer skin portion
16, that is, the foreign matter is squeezed between the
end portion (end portion on a side of moving direction)
of the door panel 54 and the opening edge of the ingress
and egress opening 122. Then, by stopping driving
means of a motor or the like for sliding the door panel 54
by the determining means or the controlling means, fur-
ther squeezing of the foreign matter can be prevented.
Further, by reversly driving the driving means of the motor
or the like for sliding the door panel 54 by the determining
means or the controlling means, squeezing of the foreign
matter can be released.

[0106] Further, according to the pressure sensitive
sensor 12, when the electrode line 20 and the electrode
line 22 or the electrode line 24 and the electrode line 26
are shortcircuited, current flows via the resistor 32.
Therefore, in this case, when the electrode lines 20
through 26 at inside of the outer skin portion 16 are not
constituted spirally as in the invention, in view of the struc-
ture, external force cannot be detected.

[0107] However, as described above, the electrode
lines 20 through 26 are arranged spirally at inside of the
outer skin portion 16 and therefore, for example, when
external force from the same direction is continuously
operated to a range from predetermined portions of the
electrode lines 20 through 26 at inside of the outer skin
portion 16 to portions thereof at which the electrode lines
20 through 26 are turned spirally substantially by a half
turn along the longitudinal direction of the outer skin por-
tion 16, all of the electrode lines 20 through 26 are brought
into contact with each other.

[0108] Therefore, even when the electrode line 20 and
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the electrode line 22 or the electrode line 24 and the
electrode line 26 are brought into contact with each other,
the electrode line 20 or the electrode line 24 can be
brought into contact with the electrode line 22 or the elec-
trode line 26 in a range shorter than the range of the
electrode lines 20 through 26 from the predetermined
portions at inside of the outer skin portion 16 to the por-
tions at which the electrode lines 20 through 26 are turned
spirally by substantially a half turn and a possibility of
bringing only the electrode line 20 and the electrode line
22 or the electrode line 24 and the electrode line 26 into
contact with each other is extremely low. Therefore, the
pressure sensitive sensor 12 can detect external force
substantially without fail.

(Explanation of terminal connecting step on covering por-
tion 78 side)

[0109] Next, an explanation will be given of a wire con-
necting step of treating terminal portions on one-end
sides in-the longitudinal direction of the electrode lines
20 through 26 of the pressure sensitive sensor 12.
[0110] In a wire connecting step, first, the shaft 76 is
insertingly fitted from one end of the outer skin portion
16 to an inner side thereof in a state in which the base
66 previously fixed with the conductive pieces 68 through
74 and the resistor 32 is interposed between the elec-
trode lines 20 and 26 and the electrode lines 22 and 24
extended from the one end of the outer skin portion 16.
[0111] Next, inaconnecting step, the one-end portions
in the longitudinal direction of the electrode lines 20
through 26 and the conductive pieces 68 through 74 in
correspondence therewith are fixedly attached by, for ex-
ample, resistance welding. Thereby, the one-end por-
tions in the longitudinal direction of the electrode lines 20
through 26 and the conductive pieces 68 through 74 in
correspondence therewith are integrally connected in a
conducted state.

[0112] Further, under the state, the conductive pieces
72 and 74 and end portions of the lead wires 34 in cor-
respondence therewith are fixedly attached by, for ex-
ample, resistance welding. Thereby, the lead wires 34
and the conductive pieces 70 and 76 in correspondence
therewith are integrally connected in a conducted state.
[0113] Next, in amolding step, the support member 64
and a portion of the outer skin portion 16 at a vicinity of
the one end in the longitudinal direction are set to an
inner side of a molding die and under the state, the hot
melt molding resin material melted in a liquid state by
being heated is filled in the molding die.

[0114] Under the state, the melted (liquid) hot melt
molding resin material is cooled and cured to thereby
form the covering portion 78 including the cylindrical por-
tion 82 and the holding projection 84.

[0115] Atthis occasion, the support member 64, vicin-
ities of one-side ends of the electrode lines 20 through
26, the resistor 32, the conductive pieces 68 through 74
and vicinities of one-side ends of the lead wires 34 are
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sealed in the covering portion 78 in an embedded state
and therefore, water or dust is prevented from being ad-
hered to respective connecting portions of the electrode
lines 20 through 26, that resistor 32, the conductive piec-
es 68 through 74 and the lead wires 34.

[0116] Further, the conductive pieces 68 through 74
are basically fitted to the support member 64 and there-
fore, mechanical strength thereof against external force
is high and by being embedded in and sealed by the
covering portion 78 as described above, the respective
connecting portions of the electrode lines 20 through 26,
the resistor 32, the conductive pieces 68 through 74 and
the lead wires 34 are supported not only by support mem-
ber 64 but also by the covering portion 78 at surroundings
thereof. Thereby, deformation of the respective connect-
ing portions of the electrode lines 20 through 26, the re-
sistor 32, the conductive pieces 68 through 74 and the
lead wires 34 is further solidly restricted and disconnec-
tion at the respective connecting portions can firmly be
prevented.

[0117] Further, the one end of the outer skin portion
16 and a vicinity thereof are also sealed in the covering
portion 78 in an embedded state and therefore, water or
dust can be prevented from invading from the one end
of the outer skin portion 16 to inside of the outer skin
portion 16. Thereby, water which invades inside of the
outer skin portion 16 can be prevented from conducting
or corroding the electrode lines 20 through 26 which are
not brought into contact with each other. Further, a for-
eign matter of dust or the like can be prevented from
hampering the electrode lines 20 through 26 from being
bent.

[0118] Further, the hot melt molding resin material for
forming the covering portion 78 becomes transparent or
semitransparent at least in a cured state and therefore,
even when the support member 64, vicinities of the one-
ends of the electrode lines 20 through 26, the resistor
32, the conductive pieces 68 through 74 and the vicinities
of the one-ends of the lead wires 34 are covered by the
covering portion 78 in the embedded state, a state of
inside of the covering portion 78 can easily be confirmed
from outside thereof. Thereby, presence or absence of
disconnection at the respective connecting portions of
the electrode lines 20 through 26, the resistor 32, the
conductive pieces 68 through 74 and the lead wires 34
can easily be inspected. Thus, after producing the pres-
sure sensitive sensor 12, anumber of steps forinspecting
presence or absence of disconnection at the connecting
portions in assembling the squeezing detecting appara-
tus 10 to the vehicle 14 or in maintenance can effectively
be reduced.

[0119] Further, as described above, the covering por-
tion 78 is formed by the hot melt molding resin material.
In this case, molding pressure in molding the hot melt
molding resin material is lower than molding pressure in,
for example, molding by a general injection molding
method. Therefore, a possibility of effecting adverse in-
fluence on the respective connecting portions of the elec-



23 EP 1319 788 B9 24

trode lines 20 through 26, the resistor 32, the conductive
pieces 68 through 74 and the lead wire 34 by the molding
pressure is extremely low and disconnection by operating
the molding pressure to the connecting portions can re-
liably be prevented.

[0120] Further, the molding pressure in molding the
hot melt molding resin material for forming the covering
portion 78 is low and therefore, when the one end of the
outer skin portion 16 and also a vicinity thereof are sealed
by the covering portion 78, flowing of the thermoplastic
resin material which is melted in a liquid state from one
end of the outer skin portion 16 to inside of the outer skin
portion 16 can be alleviated. Thereby, occurrence of op-
erational failure of the pressure sensitive sensor 12
caused by curing the synthetic resin material in a state
in which a large amount of the synthetic resin material
unpreparedly flows into the outer skin portion 16 can be
prevented or alleviated.

(Explanation of terminal connecting step on side of cov-
ering portion 116)

[0121] Next, an explanation will be given of a wire con-
necting step of treating terminal portions on other end
sides in the longitudinal direction of the electrode lines
20 through 26 of the pressure sensitive sensor 12.
[0122] In the wire connecting step, first, in a support
member mounting step, the shaft 106 is inserted into the
outer skin portion 16 until an end portion in the longitu-
dinal direction of the base 100 on a side opposed to other
end in the longitudinal direction of the outer skin portion
16 is brought into contact with the end in the longitudinal
direction of the outer skin portion 16.

[0123] Successively, in a welding step, as shown by
Fig. 11, other end portions of the electrode lines 20 trough
26 extended from the other end in the longitudinal direc-
tion of the outer skin portion 16 are locked to vicinities of
end portions of the corresponding conductive shafts 102
and 104. Under the state, for example, an end portion of
a welding electrode 126 is brought into contact with one
end of the conductive shaft 102 and a ground electrode
128 is brought into contact with other end thereof.
[0124] When welding current is made to flow from the
welding electrode 126 to the ground electrode 128 via
the conductive shaft 102 under the state, the conductive
shaft 102 is melted from both ends thereof. A molten
portion is displaced to a central portion in the longitudinal
direction of the conductive shaft 102 while forming sub-
stantially a spherical shape or substantially a tear drop
shape and melts a center side of the conductive shaft
102 which is not melted yet by the heat. Further, the mol-
ten portion of the conductive shaft 102 involves end por-
tions of the electrode lines 20 and 24 and cooled and
solidified under the state. Thereby, the conductive shaft
102 and the electrode lines 20 and 24 are integrally con-
nected in a conducted state. Further, similar operation is
carried out also for the conductive shaft 104, thereby, the
conductive shaft 104 and the electrode lines 22 and 26
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are integrally connected in a conducted state.

[0125] Next, as shown by Fig. 12, in a molding step, a
sleeve 130 as a molding die is mounted to the other end
portion of the outer skin portion 16. The sleeve 130 is
formed in a shape of a cylinder an inner diameter dimen-
sion of which is substantially equal to an outer diameter
dimension of the outer skin portion 16. As shown by Fig.
12, in a state of mounting the sleeve 130 to the outer skin
portion 16, the outer skin portion 16 penetrates a circular
hole 132 and an end portion of the base 100 on a side
opposed to the other end of the outer skin portion 16 is
disposed on a bottom side of the sleeve 130 more than
an opening end of the sleeve 130.

[0126] Under the state, a photo-curing resin material
is filled at inside of the sleeve 130 until a liquid level of
the photo-curing resin material in a molten state is dis-
posed on a side of the opening end of the sleeve 130
rather than the end portion of the base 100 on the side
opposed to the other end of the outer skin portion 16.
Under the state, the photo-curing resin material is cured
at inside of the sleeve 130 to thereby form the covering
portion 116.

[0127] In this case, vicinities of other ends of the sup-
port member 98 and the electrode lines 20 through 26
are sealed in the covering portion 116 in an embedded
state and therefore, water or dust can be prevented from
adhering to the connecting portions of the electrode lines
20 through 26 and the conductive shafts 102 and 104.
[0128] Further, by sealing to embed the connecting
portions of the electrode lines 20 through 26 and the con-
ductive shafts 102 and 104 in the covering portion 116,
the connecting portions of the electrode lines 20 through
26 and the conductive shafts 102 and 104 are supported
by the covering portion 116 at a surrounding thereof.
Thereby, deformation of the connecting portions of the
electrode lines 20 through 26 and the conductive shafts
102 and 104 is solidly restricted and disconnection at the
respective connecting portions canreliably be prevented.
[0129] Further, the photo-curing resin material for
forming the covering portion 116 becomes transparent
or semitransparent atleast in a cured state and therefore,
even when the connecting portions of the electrode lines
20 through 26 and the conductive shafts 102 and 104
are covered by the covering portion 116 in the embedded
state, a state of inside of the covering portion 116 can
easily be confirmed from outside thereof. Thereby, pres-
ence or absence of disconnection at the connecting por-
tions of the electrode lines 20 through 26 and the con-
ductive shafts 102 and 104 can easily be inspected and
after producing the pressure sensitive sensor 12, a
number of steps of an inspecting step for inspecting pres-
ence or absence of disconnection at the connecting por-
tions in assembling the squeezing inspecting apparatus
10 to the vehicle 14 or in maintenance can effectively be
reduced.

[0130] Further, as described above, the covering por-
tion 116 is formed by the photo-curing resin material. In
this case, molding pressure in molding the photo-curing
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resin material is lower than molding pressure in molding
by, for example, a general injection molding method or
molding pressure per se is not necessary. Therefore, a
possibility of effecting adverse influence on the connect-
ing portions of the electrode lines 20 through 26 and the
conductive shafts 102 and 104 by the molding pressure
is extremely low and disconnection by operating the
molding pressure to the connecting portions can firmly
be prevented.

[0131] Further, according to the photo-curing resin ma-
terial for forming the covering portion 116, since the mold-
ing pressure in molding is low or the molding pressure is
not necessary, when the other end of the outer skin por-
tion 16 and also a vicinity thereof are sealed by the cov-
ering portion 116, flowing of the photo-sensitive resin ma-
terial which is melted in a liquid state from one end of the
outer skin portion 16 to inside of the outer skin portion
16 can be alleviated. Thereby, occurrence of operational
failure of the pressure sensitive sensor 12 caused by
curing the synthetic resin material in a state in which a
large amount of the synthetic resin material is made to
flow unpreparedly into the outer skin portion 16 can be
prevented or alleviated.

[0132] Further, according to the support member 98,
the conductive shafts 102 and 104 respectively penetrate
the base 100 in a state in which the longitudinal direction
of the conductive shaft 104 is displaced from the longi-
tudinal direction of the conductive shaft 102 substantially
by 90 degrees and therefore, even when the electrode
line 20 and the electrode line 24 as well as the electrode
line-22 and the electrode line 26 are connected such that
respective positions thereof are shifted substantially by
90 degrees and intersected with each other as in the
electrode lines 20 through 26, the electrode lines 20
through 26 can be connected without being bent forcibly.

(Assembling step of squeezing detecting apparatus 10)

[0133] According to the pressure sensitive sensor 12
formed with the covering portions 78 and 116 as de-
scribed above, the covering portion 116 is inserted from
the one end side of the cylindrical portion 40 of the pro-
tector 38. The covering portion 116 inserted into the cy-
lindrical portion 40 passes inside of the cylindrical portion
40 and is drawn out from the other end of the cylindrical
portion 40 to an outer side. The covering portion 116 is
formed at the pressure sensitive sensor 12 and therefore,
the outer skin portion 16 is arranged at inside of the cy-
lindrical portion 40 by passing the covering portion 116
through the cylindrical portion 40 as described above.

[0134] Further, by moving the outer skin portion 16
through the cylindrical portion 40 until the covering por-
tion 116 passes through the cylindrical portion 40 and is
drawn out, the covering portion 78 reaches the one end
of the cylindrical portion 40. In this state, the cylindrical
portion 82 formed on thecovering portion 78 is pressed
into the one end of the cylindrical portion 40. Thereby,
the outer skin portion 16 and the covering portion 78 are
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integrated via the protector 38. Therefore, displacement
of the covering portion 78 relative to the outer skin portion
16 is difficult to be brought about and disconnection at
the connecting portions of the electrode lines 20 through
26 and the conductive pieces 68 through 74 or the con-
ductive shafts 102 and 104 by the displacement of the
covering portion 78 relative to the outer skin portion 16,
can be prevented.

[0135] Under the state, the adhering agent 62 in the
molten state is filled in the groove portion 44 of the pro-
tector 38 and the fit-in plate 60 of the bracket 48 is fitted
into the groove 44.

[0136] Successively, the respective holding projec-
tions 84 formed at the covering portion 78 are fitted to
the corresponding fitting portions 96 of the fitting holes
92. By sliding the covering portion 78 under the state until
the shaft portion 86 is brought into contact with the end
portion of the long hole portion 94 on the side opposed
to the fitting portion 96, the covering portion 78 and the
cover 90 of the bracket 48 are mechanically connected.
Thereby, the covering portion 78 is mechanically con-
nected to the outer skin portion 16 via the bracket 48 and
the protector 38 at a portion thereof separate from the
cylindrical portion 82. Therefore, the displacement of the
covering portion 78 relative to the outer skin portion 16
is further difficult to be brought about, for example, dis-
connection of the connecting portion of the electrode
lines 20 through 26 and the conductive pieces 68 through
74 can further reliably be prevented by the displacement
of the covering portion 78 relative to the outer skin portion
16, in transporting the pressure sensitive sensor 12 at-
tached to the bracket 48.

[0137] Further, the above-described connection may
be carried out by aligning the holding projection 84 to the
fitting portions 96 substantially coaxially and the operator
does not set or determine a position of assembling the
covering portion 78 to the cover 90. Therefore, operation
of attaching the covering portion 78 to the cover 90 can
be carried out in a short period of time with no need of
skill. Thereby, a number of steps of operation can be
reduced.

[0138] Further, the holding projection 84 is formed by
molding the covering portion 78 and therefore, it is not
necessary to newly integrate the holding projection 84 to
the covering portion 78, thereby, a number of steps of
operation can be reduced, further, a number of parts is
not increased, which contributes also to a reduction in
part cost.

[0139] Further, although according to the embodiment,
the hot melt molding resin material is used for the cov-
ering portion 78 and the photo-curing resin material is
used for the covering portion 116, the photo-curing resin
material may be used for the covering portion 78 and the
hot melt molding resin material may be used for the cov-
ering portion 116.
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<Constitution of second embodiment>

[0140] Next, other embodiment will be explained. Fur-
ther, in explaining the following respective embodiment,
portions/members basically the same as those of the
foregoing embodiments (e.g., portions/members of the
second embodiment basically the same as those of the
first embodiment) are attached with the same notations
and an explanation thereof will be omitted.

[0141] Fig. 16 shows a constitution of an essential por-
tion of a pressure sensitive sensor 142 of a squeezing
detecting apparatus 140 as a pressure detecting appa-
ratus according to a second embodiment by a disassem-
bled perspective view.

[0142] As shown by Fig. 16, the pressure sensitive
sensor 142 is provided with a support member 144 in
place of the support member 64. The support member
144 is provided with the base 66 formed substantially in
a shape of a rectangular plate by an insulating synthetic
resin material similar to the support member 64. Further,
the conductive pieces 68 and 70 are integrally molded
on one side in the thickness direction (arrow mark A di-
rection of Fig. 16) of the base 66 by insert molding and
the conductive pieces 72 and 74 are integrally molded
onother sideinthe thickness direction (direction opposed
to the arrow mark A of Fig. 16) by insert molding.
[0143] However, according to the support member
144, the electrode line 26 is connected to the conductive
piece 68 and the electrode line 20 is connected to the
conductive piece 72. Further, the lead wires 34 are con-
nected to the conductive pieces 68 and 72 from sides in
the width direction (arrow mark B direction side of Fig.
16) of the conductive pieces 68 and 72.

[0144] Meanwhile, the electrode line 24 is connected
to the conductive piece 70 and the electrode line 22 is
connected to the conductive piece 74. The resistor 32 is
arranged at a side in the longitudinal direction of the con-
ductive piece 70 and one lead wire of the resistor 32 is
connected to the conductive piece 70. Other lead wire of
the resistor 32 is connected to the conductive piece 74
by circumventing from a side at other end portion in the
longitudinal direction of the base 66 to other side in the
thickness direction of the base 66.

<Operation and effect of second embodiment>

[0145] Meanwhile, in the case of the support member
64 according to the first embodiment, the electrode lines
22 and 24 are extended from one side in the thickness
direction of the base 66 and the electrode lines 24 and
26 are extended from other side thereof. In contrast there-
to, in the case of the support member 144, the electrode
lines 24 and 26 are extended from one side in the thick-
ness direction of the base 66 and the electrode lines 20
and 22 are extended from other side thereof.

[0146] Here, at inside of the outer skin portion 16, the
respective electrode lines 20 through 26 are spirally ar-
ranged around the axis center of the outer skin portion
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16. Therefore, positions of the respective electrode lines
20 through 26 differ around the axis center of the outer
skin portion 16 by a position of cutting the outer skin por-
tion 16 along the longitudinal direction. Therefore, when
the support member 64 and the support member 144 are
properly used in accordance with states (extended posi-
tion) of the respective electrode lines 20 through 26, the
respective electrode lines 20 through 26 can pertinently
be connected without changing the width direction of the
base 66, further, without forcibly bending the respective
electrode lines 20 through 26.

[0147] Inthe case of the support member 64 according
to the first embodiment, the lead wires 34 are connected
to the conductive pieces 72 and 74 from the side in the
longitudinal direction of the base 66. In contrast thereto,
in the case of the support member 144, the lead wires
34 are connected to the conductive pieces 70 and 74
from the side in the width direction (direction orthogonal
to extending direction or longitudinal direction of the re-
spective electrode lines 20 through 26) of the base 66.
That is, depending on a wiring state (extended state) of
the lead wire 34, there is a case in which the lead wire
34 can be connected without forcibly bending the lead
wire 34 by connecting the lead wire from the side in the
width direction of the base 66 by the support member
144 and in this case, mechanical load on the lead wire
34 can be alleviated.

<Constitution of third embodiment>

[0148] Next, an embodiment of the invention will be
explained.
[0149] Fig. 17 shows a constitution of an essential por-

tion of a pressure sensitive sensor 162 of a squeezing
detecting apparatus 160 as a pressure detecting appa-
ratus according to the present embodiment by a sectional
view.

[0150] As shown by Fig. 17, a covering portion 164 is
provided at one end of the pressure sensitive sensor 162
in place of the covering portion 78. Different from the
covering portion 78, the covering portion 164 is consti-
tuted by an inner layer 166 and an outer layer 168.
[0151] The inner layer 166 is formed in a shape of a
substantially rectangular parallelepiped by a photo-cur-
ing resin material which is cured by absorbing light energy
and at inside thereof, a longitudinal direction, a width di-
rection, and a thickness direction of which respectively
correspond to the longitudinal direction, the width direc-
tion and the thickness direction of the base 66, and in
which the base 66 of the support member 64, portions
of one-end portions of the electrode lines 20 through 26,
portions of the lead wires 34, the conductive pieces 68
through 74 and the resistor 32 are embedded.

[0152] In contrast thereto, the total of the outer layer
168 is formed by a hot melt molding resin material having
a rigidity higher than that of the photo-curing resin mate-
rial for constituting the inner layer 166 in a cured state.
Further, the outer layer 168 is formed in a shape of a
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rectangular parallelepiped a longitudinal direction, a
width direction and a thickness direction of which are
respectively larger than those of the inner layer 166 to
cover the inner layer 166 from an outer side of the inner
layer 166. Further, the outer layer 168 is embedded with
the one end portion of the outer skin portion 16 and a
vicinity portion thereof and formed with the cylindrical por-
tion 82 and the holding projection 84.

<Operation and effect of third embodiment>

[0153] In forming the covering portion 164 having the
above-described constitution, first, the support member
64 finished with the wiring step explained in the first em-
bodiment is set to inside of an inner layer molding die
and a photo-curing resin material which is melted in a
liquid state is filled to inside thereof. The inner layer 166
is formed by curing the photo-curing resin material under
the state. Successively, the one end portion of the outer
skin portion 16 and a vicinity thereof are set to inside of
an outer layer molding die along with the inner layer 166
and a hot melt molding resin material which is melted in
a liquid state by being heated is filled in the mold under
the state. The outer layer 168 is formed by cooling and
curing the hot melt molding resin material under the state
to thereby form the covering portion 164.

[0154] Although the covering portion 164 formed as
described above differs from the covering portion 78 in
the constitution in that the covering portion 164 is con-
stituted by two layers of the inner layer 166 and the outer
layer 168, the covering portion 164 is the same as the
covering portion 78 in that a vicinity of the one end portion
of the outer skin portion 16, the support member 64, por-
tions of one-end portions of the electrode lines 20 through
26, portions of the lead wires 34, the conductive pieces
68 through 74 and the resistor 32 are embedded in the
covering portion. Therefore, basically operation equiva-
lent to operation achieved by forming the covering portion
78 is achieved and an effect equivalent to an effect
achieved by forming the covering portion 78 can be
achieved.

[0155] Further, the outer layer 168 is higher than the
inner layer 166 in the rigidity and the shape is maintained
(thatis, difficult to be deformed) even when external force
(for example, impact) is operated to the covering portion
164. When the covering portion 164 is assumedly de-
formed by applying external force to the covering portion
164, in accordance therewith, there is a possibility of cut-
ting connection (disconnecting) between the conductive
pieces 68 through 74 and one-end portions of the elec-
trode lines 20 through 26 or end portions of the lead wires
34 at inside of the covering portion 164.

[0156] However, since as described above, the rigidity
of the outer layer 168 is higher than that of the inner layer
166, a possibility of deforming the covering portion 164
by application of external force is lower than that when
a total of the covering portion 164 is formed only by the
photo-curing resin material for constituting the inner layer
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166. Thereby, disconnection caused by the above-de-
scribed deformation of the covering portion 164 can be
prevented and connection between the conductive piec-
es 68 through 74 and the one-end portions of the elec-
trode lines 20 through 26 or end portions of the lead wires
34 can be maintained over a long period of time.

[0157] Meanwhile, when the covering portion 164 is
formed only by the synthetic resin material for constituting
the outer layer 168, (that is, a molding resin material hav-
ing a high rigidity after having been cured), since the ri-
gidity is comparatively high, when impact or vibration is
operated to the covering portion 164, impact or vibration
is transmitted to the connecting portions of the conductive
pieces 68 through 74 and the one-end portions of the
electrode lines 20 through 26 or the end portions of the
lead wires 34.

[0158] In this case, according to the embodiment,
since the inner layer 166 is provided with the rigidity lower
than that of the outer layer 168, that is, higher elasticity,
the above-described impact or vibration is absorbed by
the inner layer 166 before being transmitted to the con-
necting portions of the conductive pieces 68 through 74
and the one-end portions of the electrode lines 20 through
26 or the end portions of the lead wires 34. Connection
between the conductive pieces 68 through 74 and the
one-end portions of the electrode lines 20 through 26 or
the end portions of the lead wires 34 can further reliably
be maintained over a long period of time.

[0159] Further, according to the embodiment, the inner
layer 166 is formed by the photo-curing resin material
and the outer layer 168 is formed by the hot melt molding
resin material. However, respectives of the inner layer
166 and the outer layer 168 may be formed by the photo-
curing resin material or the hot melt molding resin mate-
rial such that the rigidity of the outer layer 168 may be
higher than that of the inner layer 166.

[0160] Therefore, sofar as the rigidity of the outer layer
168 is higher than that of the inner layer 166, the inner
layer 166 may be formed by the hot melt molding resin
material and the outer layer 168 may be formed by the
photo-curing resin material. Further, so far as the rigidity
of the outer layer 168 is higher than that of the inner layer
166, both of the outer layer 168 and the inner layer 166
may be formed by the photo-curing resin material and
both of the outer layer 168 and the inner layer 166 may
be formed by the hot melt molding resin material.

<Fourth embodiment>

[0161] Next, a fourth embodiment will be explained.
[0162] Fig. 18 shows a constitution of an essential por-
tion of a pressure sensitive sensor 182 of a squeezing
detecting apparatus 180 as a pressure detecting appa-
ratus by a perspective view.

[0163] As shown by Fig. 18, the pressure sensitive
sensor 182 is provided with a support member 184 in
place of the support member 64. Although the support
member 184 is provided with the constitution basically
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the same as that of the support member 64, the consti-
tution differs from that of the support member 64 in that
a pair of holding projections 186 as holding portions are
formed to project from one end portion in the width direc-
tion of the base 66. As shown by Fig. 18, each of the
holding projections 186 is formed by a shape substan-
tially of a circular cylinder an outer diameter dimension
of which is basically uniform substantially, further, a front
end side thereofis projected from the covering portion 78.
[0164] As shown by Fig. 19, the cover 90 is formed
with a pair of through holes 188 in place of the fitting
holes 92 in correspondence with the holding projections
186. An inner diameter dimension of the through hole
188 is very slightly larger than an outer diameter dimen-
sion of the holding projection 186 and can be penetrated
by the holding projection 186.

[0165] By calking the front end portion of the holding
projection 186 by, for example, thermal calking in a state
of penetrating the through hole 188, a draw preventive
portion 190 whose outer diameter dimension is sufficient-
ly larger than the inner diameter dimension of the through
hole 188 is formed.

[0166] When the covering portion 78 is intended to dis-
place relative to the cover 90 in a state of forming the
draw preventive portion 190, in the direction of penetrat-
ing the through hole 188, the cover 90 interferes with an
outer side face of the covering portion 78 or the draw
preventive portion 190 and in a diameter direction of the
through hole 188, an inner peripheral portion of the
through hole 188 interferes with an outer peripheral por-
tion of the holding projection 186. By restricting the dis-
placement of the covering portion 78 relative to the cover
90 in this way, similar to the first embodiment, the outer
skin portion 16 and the covering portion 78 are integrally
connected viathe bracket.48 and the protector 38. There-
fore, also according to the embodiment, basically, oper-
ation similar to that of the first embodiment can be
achieved and an effect similar thereto can be achieved.
[0167] Further, according to the embodiment, there is
constructed a constitution in which the shape of the hold-
ing projection 186 is constituted substantially by the
shape of a circular cylinder and the draw preventive por-
tion 190 having the diameter larger that of the through
hole 188 substantially in the circular shape is formed by
thermal calking. However, the holding projection 186 may
be provided with the shape capable of restricting the dis-
placement of the covering portion 78 relative to the cover
90 by engaging with the through hold 188 and the shapes
of the holding projection 186 and the through hold 188
are not limited to the above-described shape (circular
cylinder shape or circular shape).

<Fifth embodiment>

[0168] Next, a fifth embodiment will be explained.

[0169] Fig. 20 shows a constitution of an essential por-
tion of a pressure sensitive sensor 212 of a squeezing
detecting apparatus 210 as a pressure detecting appa-

10

15

20

25

30

35

40

45

50

55

17

ratus according to the present embodiment by a perspec-
tive view and Fig. 21 shows a plane view of the essential
portion of the pressure sensitive sensor 212.

[0170] As shown by the drawings, the pressure sensi-
tive sensor 212 is provided with a support member 184
as a terminal support member in place of the support
member 98.

[0171] Although the support member 184 is the same
as the support member 98 in that the support member
184 is formed by an insulating synthetic resin material
and provided with the base 100 (insulating holding mem-
ber) formed with the shaft 106, the support member 184
is not provided with the conductive shafts 102 and 104
or the conductive plates 110 and 112 as the connecting
members and is provided with conductive pieces 214 and
216 as connecting members formed by a conductive ma-
terial of a metal or the like in place thereof.

[0172] The conductive piece 214 is formed in a re-
cessed shape opened to one side of the longitudinal di-
rection (arrow mark D direction of Fig. 20, Fig. 21) of the
base 100 in a side view (state viewed along arrow mark
E direction of Fig. 20). Further, the conductive piece 214
is provided with a pair of terminal plates 218 opposed to
each other along a thickness direction (arrow mark E
direction of Fig. 20, Fig. 21) of the base 100.

[0173] The terminal plates 218 are formed such that a
longitudinal direction and a thickness direction thereof
are along the longitudinal direction and the thickness di-
rection of the base 100. Further, other end portion of the
electrode line 20 (not illustrated in Figs. 20, 21) is fixedly
attached to a face of one terminal plate 218 opposed to
other terminal 218 in a conducted state and other end
portion of the electrode lines 24 (not illustrated in Figs.
20, 21) is fixedly attached to a face of the other terminal
218 on aside opposed to the one terminal plate 218 in a
conducted state.

[0174] Further, end portions of the terminal plates 218
on other side in the longitudinal direction (direction op-
posed to arrow mark D of Fig. 20) which are not opposed
to other end of the outer skin portion 16, are integrally
connected by a connecting plate 220, thereby, the both
terminal plates 218 are conducted to each other.
[0175] Meanwhile, the conductive piece 216 is formed
in a recessed shape opened to one side in the thickness
direction of the base 100 in a plane view (state illustrated
by Fig. 21). Further, the conductive piece 216 is provided
with a pair of terminal plates 222 opposed to each other
along the width direction of the base 100.

[0176] The terminal plates 222 are formed such that a
longitudinal direction and a thickness direction thereof
are along the longitudinal direction and the width direction
(arrow mark F direction of Figs. 20, 21) of the base 100.
Further, other end portion of the electrode line 22 is fix-
edly attached to a face of one terminal plate 222 on a
side opposed to other terminal plate 222 in a conducted
state and other end portion of the electrode line 26 is
fixedly attached to a face of the other terminal 222 on a
side opposed to the one terminal plate 222 in a conducted
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state.

[0177] Further, one-side ends in the width direction (ar-
row mark F direction of Figs. 20, Fig. 21) of the terminal
plates 222 are integrally connected by a connecting plate
224 penetrating the base 100 between the above-de-
scribed pair of terminal plates 218, thereby, the both ter-
minal plates 222 are conducted to each other.

[0178] Further, the conductive piece 214 and the con-
ductive piece 216 are integrally held by the base 100 and
the conductive piece 214 and the conductive piece 216
are insulated from each other by interposing the base
100 between the conductive piece 214 and the conduc-
tive piece 216.

[0179] When other end portions in the longitudinal di-
rection of the electrode lines 20 through 26 are treated
(connected) by the pressure sensitive sensor 212, the
corresponding electrode lines 20 and 24 are brought into
contact with the respective terminal plates 218 of the con-
ductive piece 214 in a state in which the shaft 106 is
insertingly fitted from the other end portion of the outer
skin portion 16. Under the state, a side of the electrode
line 20 opposed to the terminal plate 218 and a side of
the electrode line 24 opposed to the terminal plate 218
are interposed by the welding electrode and the ground
electrode and welding current is made to flow. Thereby,
a portion of the electrode line 20 in contact with the ter-
minal plate 218 and a portion of the electrode line 24 in
contact with the terminal plate 218 are melted by resist-
ance heat. When the molten portions are cooled and so-
lidified under the state, the electrode line 20 and the elec-
trode line 24 are electrically conducted. Further, also the
electrode lines 22 and 26 and the terminal plates 222 of
the conductive piece 216 are similarly treated and the
electrode line 22 and the electrode line 26 are electrically
conducted.

[0180] In this case, welding is carried out in a state in
which other end portions of the corresponding electrode
lines 20 through 26 are brought into contact with one-
side faces in the thickness direction of the terminal plates
218 and 222 and since the other end portions of the cor-
responding electrode lines 20 through 26 may be brought
into contact with any portions of the faces of the terminal
plates 218 and 222, welding is facilitated and automation
of welding can be achieved.

[0181] Further, althoughaccordingtothe embodiment,
there is constructed a constitution in which one-side ends
in the width direction of the terminal plates 222 are con-
nected by the connecting plate 224, as shown by Fig. 22
and Fig. 23, one-side ends in the longitudinal direction
of the terminal plates 222 may be connected by the con-
necting plate 224.

[0182] Further, as shown by Fig. 22 and Fig. 23, there
may be constructed a constitution in which the pair of
terminal plates 218 are bentin directions opposed to each
other and the pair of terminal plates 222 are bent in di-
rections opposed to each other. When the constitution is
constructed, for example, in the case in which, for exam-
ple, the electrode lines 20 through 26 are pushed to the
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terminal plates 218 and 222 to be interposed by the weld-
ing electrode and the ground electrode in the state in
which the other end portions of the corresponding elec-
trode lines 20 through 26 are brought into contact with
the terminal plates 218 and 222, the electrode lines 20
through 26 can be interposed in a stable state and oper-
ability in connecting operation (welding operation) is pro-
moted.

Claims
1. A pressure sensitive sensor (162) comprising:

a hollow outer skin portion (16) elastically de-
formable by an external force from outside and
having an insulating performance;

a plurality of electrodes (20, 22, 24, 26) which
are arranged to be opposed to each other via
an air gap on an inner side of the outer skin por-
tion (16) and one-side ends of which are drawn
out from an end portion of the outer skin portion
(16) ;

a support member (64) provided on a side of the
end portion of the outer skin portion (16) for sup-
porting the one-side ends of the plurality of elec-
trodes (20, 22, 24, 26) drawn out from the end
portion of the outer skin portion (16) and electri-
cally connecting the plurality of electrodes (20,
22, 24, 26) to each other or the plurality of elec-
trodes (20, 22, 24, 26) to other conductive mem-
ber; and

a covering portion (164) formed by a material
including at least either one of a thermoplastic
resin material molded by hot melt molding and
a photo-curing resin material cured by absorbing
a light energy for sealing at least a portion of the
support member (64) and the one-sides of the
electrodes (20,22,24,26) in an embedded state
wherein the covering portion (164) comprises
aninner layer (166) formed by the thermoplastic
resin material molded by the hot melt molding
or the photo-curing resin material for sealing at
least the portion of the support member (64) and
the one-side ends of the electrodes (20, 22, 24,
26) in the embedded state; and

an outer layer (168) formed integrally with the
inner layer (166) for covering at least a portion
of the inner layer (166) from an outer side and
having a rigidity higher than arigidity of the inner
layer (166) in a cured state,

characterized in that the outer layer is formed by
the thermoplastic resin material molded by the hot
melt molding or the photo-curing resin material.

2. The pressure sensitive sensor (162) according to
Claim 1, wherein the end portion of the outer skin
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portion (16) is embedded in the covering portion
(164) to seal.

The pressure sensitive sensor (162) according to
Claim 1, wherein the covering portion (164) is made
transparent or semitransparent.

The pressure sensitive sensor (162) according to
Claim 1, wherein an engaging portion (84) is provid-
ed integrally with the covering portion (164) for en-
gaging the covering portion (164) with a brachet (48)
that is attached to a front end portion of a door of an
automobile.

The pressure sensitive sensor (162) according to
Claim 4, wherein the engaging portion (84) is formed
by a material the same as a material of the covering
portion (164).

A method of treating a terminal of a pressure sensi-
tive sensor (162) which is a method of treating a ter-
minal of a pressure sensitive sensor (162) for treating
the one-side ends of the plurality of electrodes (20,
22, 24, 26) drawn out from the end portion of the
outer skin portion (16) when the pressure sensitive
sensor (162) according to Claim 1 is produced, said
method comprising:

(a) a connecting step of making the support
member (64) support the one-side ends of the
plurality of electrodes (20, 22, 24, 26) and elec-
trically connecting the electrodes (20, 22, 24,
26) to each other or the electrodes (20, 22, 24,
26) to other conductive member;

(b) an inner layer molding step of forming an
inner layer (166) constituting the covering por-
tion (164) by arranging at least a portion of the
support member (64) and the one-side ends of
the electrodes (20, 22, 24, 26) in an inner layer
molding die and filling a photo-curing resin ma-
terial cured by absorbing a light energy or a ther-
moplastic resin material molded by hot melt
molding in the inner layer molding die so that at
least the portion of the support member (64) and
the one-side ends of the electrodes
(20,22,24,26) are embedded in the inner layer
(166) to seal; and

characterized by

(c) an outer layer molding step of forming an
outer layer (168) constituting the covering por-
tion (164) by arranging, at least a portion of the
inner layer (166) in an outer layer molding die
and filling a photo-curing resin material cured by
a rigidity higher than a rigidity of the inner layer
(166) by absorbing the light energy or a thermo-
plastic resin material molded by the hot melt
molding and having a rigidity higher than the ri-
gidity of the inner layer (166) in a cured state, in
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the outer layer molding die, so that at least the
portion of the inner layer (166) is covered by the
outer layer (168).

The method of treating a terminal of a pressure sen-
sitive sensor (162) according to Claim 6 :

wherein in the (b) inner layer molding step, the end
portion of the outer skin portion (16) is arranged in
the inner layer molding die.

The method of treating a terminal of a pressure sen-
sitive sensor according to Claim 6 :

wherein at least either one of the (c) outer layer mold-
ing step and the (b) inner layer molding step further
comprises:

(d) a step of forming an engaging portion (82)
integral with the covering portion (164) ; and
(e) a step of holding the covering portion (164)
and the outer skin portion (16) in air tight and
integrally via the engaging portion (82).

The method according to Claim 6, wherein the (b),
(c) covering portion forming step further comprises :

a step of making the covering portion (164)
transparent or semitransparent.

The method according to Claim 8: wherein the (d)
engaging portion molding step further comprises :

a step of forming the engaging portion (82) by a
material the same as a material of the covering
portion (164).

Patentanspriiche

1.

Druckempfindlicher Sensor (162), aufweisend:

einen hohlen AuRenhaut-Abschnitt (16), der
durch eine externe Kraft von auflen elastisch
verformbar ist und eine isolierende Eigenschaft
aufweist,

eine Mehrzahl von Elektroden (20, 22, 24, 26),
die angeordnet sind, um einander Uber einen
Luftspalt an einer Innenseite des Auflenhaut-
Abschnitts (16) gegeniberzuliegen, und wobei
deren Enden aufder einen Seite aus einem End-
abschnitt des AufRenhaut-Abschnitts (16) her-
ausgezogen sind,

ein Halte-Element (64), das auf einer Seite des
Endabschnitts des AuRenhaut-Abschnitts (16)
vorgesehen ist, um die Enden auf der einen Sei-
te der Mehrzahl von aus dem Endabschnitt des
AuBenhaut-Abschnitts (16) herausgezogenen
Elektroden (20, 22, 24, 26) zu halten und um die
Mehrzahl von Elektroden (20, 22, 24, 26) mit-
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einander oder die Mehrzahl von Elektroden (20,
22, 24, 26) mit einem anderen leitfahigen Ele-
ment zu verbinden, und

einen Abdeckungsabschnitt (164), der aus ei-
nem Material gebildet ist, das aufweist: minde-
stens eines von einem thermoplastischen Harz-
material, das durch Heilschmelz-Formen ge-
formt wird, und einem Photohartungs-Harzma-
terial, das durch Absorbieren einer Lichtenergie
gehartet wird, zum Abdichten von zumindest ei-
nem Abschnitt des Halte-Elements (64) und der
einen Seiten der Elektroden (20, 22, 24, 26) in
einem eingebetteten Zustand,

wobei der Abdeckungsabschnitt (164) aufweist:

eine innere Schicht (166), die aus dem ther-
moplastischen Harzmaterial, das durch das
HeilRschmelz-Formen geformt wird, oder
aus dem Photohartungs-Harzmaterial ge-
bildet ist, zum Abdichten von zumindest
dem Abschnitt des Halte-Elements (64) und
den Enden auf der einen Seite der Elektro-
den (20, 22, 24, 26) in dem eingebetteten
Zustand, und

eine auliere Schicht (168), die einstlickig
mit der inneren Schicht (166) ausgebildet
ist, zum Abdecken von zumindest einem
Abschnitt der inneren Schicht (166) von ei-
ner AulRenseite aus, und die eine Steifigkeit
aufweist, die hdher als eine Steifigkeit der
inneren Schicht (166) in einem geharteten
Zustand ist,

dadurch gekennzeichnet, dass die dul3e-
re Schicht aus dem thermoplastischen
Harzmaterial, das durch das HeilRschmelz-
Formen geformt wird, oder aus dem Photo-
hartungs-Harzmaterial gebildet ist.

Druckempfindlicher Sensor (162) gemaf Anspruch
1, wobei der Endabschnitt des AuRenhaut-Ab-
schnitts (16) zum Versiegeln in den Abdeckungsab-
schnitt (164) eingebettet ist.

Druckempfindlicher Sensor (162) gemaf Anspruch
1, wobei der Abdeckungsabschnitt (164) transparent
oder halbtransparent ausgebildet ist.

Druckempfindlicher Sensor (162) gemaf Anspruch
1, wobei ein Eingriffsabschnitt (84) einstiickig mit
dem Abdeckungsabschnitt (164) vorgesehen ist, flr
einen Eingriff des Abdeckungsabschnitts (164) mit
einer Halterung (48), die an einem vorderen Endab-
schnitt einer Tir eines Kraftfahrzeugs angebracht
ist.

Druckempfindlicher Sensor (162) gemaf Anspruch
4, wobei der Eingriffsabschnitt (84) aus einem Ma-
terial gebildet ist, welches dasselbe wie ein Material
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des Abdeckungsabschnitts (164) ist.

Verfahren zum Bearbeiten eines Anschlusses eines
druckempfindlichen Sensors (162), welches ein Ver-
fahren zum Bearbeiten eines Anschlusses eines
druckempfindlichen Sensors (162) zum Bearbeiten
der Enden auf der einen Seite der Mehrzahl von
Elektroden (20, 22, 24, 26) ist, die aus dem Endab-
schnitt des AufRenhaut-Abschnitts (16) herausgezo-
gen sind, wenn der druckempfindliche Sensor (162)
gemal Anspruch 1 hergestellt wird, wobei das Ver-
fahren aufweist:

(a) einen Verbindungsschritt, um zu bewirken,
dass das Halte-Element (64) die Enden auf der
einen Seite der Mehrzahl von Elektroden (20,
22, 24, 26) halt, und um die Elektroden (20, 22,
24, 26) miteinander oder die Elektroden (20, 22,
24, 26) mit einem anderen leitfdhigen Element
elektrisch zu verbinden,

(b) einen innere-Schicht-Ausformungsschritt,
um eine innere Schicht (166), die den Abdek-
kungsabschnitt (164) bildet, auszubilden, durch
Anordnen von mindestens einem Abschnitt des
Halte-Elements (64) und der Enden auf der ei-
nen Seite der Elektroden (20, 22, 24, 26) in ei-
nem Innere-Schicht-Formwerkzeug und durch
Einflillen eines Photohartungs-Harzmaterials,
das durch Absorbieren einer Lichtenergie ge-
hartet wird, oder eines thermoplastischen Harz-
materials, das durch HeiRschmelzgiel’en aus-
geformt wird, in das Innere-Schicht-Formwerk-
zeug, so dass mindestens der Abschnitt des
Halte-Elements (64) und der Enden auf der ei-
nen Seite der Elektroden (20, 22, 24, 26) zum
Abdichten in die innere Schicht (166) eingebet-
tet sind, und

gekennzeichnet durch

(c) einen AuRere-Schicht-Ausformungsschritt,
um eine aulere Schicht (168) auszubilden, die
den Abdeckungsabschnitt (164) bildet, durch
Anordnen von zumindest einem Abschnitt der
inneren Schicht (166) in einem AuRere-Schicht-
Formwerkzeug und durch Einfiillen eines Pho-
tohartungs-Harzmaterials, das durch Absorbie-
ren von Lichtenergie gehartet wird, mit einer
Steifigkeit, die hoher als die Steifigkeit der inne-
ren Schicht (166) ist, oder eines thermoplasti-
schen Harzmaterials, das durch das
HeilRschmelz-Formen ausgeformt wird und eine
Steifigkeit aufweist, die héher als die Steifigkeit
der inneren Schicht (166) in einem geharteten
Zustand ist, in das AuRere-Schicht-Formwerk-
zeug, so dass zumindest der Abschnitt der in-
neren Schicht (166) von der duf3eren Schicht
(168) bedeckt wird.

7. Verfahren zum Bearbeiten eines Anschlusses eines
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druckempfindlichen Sensors (162) gemaf Anspruch
6,

wobei bei dem Innere-Schicht-Ausformungsschritt
(b) der Endabschnitt des AuRenhaut-Abschnitts (16)
in dem Innere-Schicht-Formwerkzeug angeordnet
wird.

Verfahren zum Bearbeiten eines Anschlusses eines
druckempfindlichen Sensors gemaf Anspruch 6,
wobei mindestens einer von dem AuRere-Schicht-
Ausformungsschritt (c) und dem Innere-Schicht-
Ausformungsschritt (b) ferner aufweist:

(d) einen Schritt, um einen Eingriffsabschnitt
(82) auszubilden, der mit dem Abdeckungsab-
schnitt (164) einstlckig ist, und

(e) einen Schritt, um den Abdeckungsabschnitt
(164) und den Auflienhaut-Abschnitt (16) luft-
dicht und einstlickig mittels des Eingriffsab-
schnitts (82) zu halten.

Verfahren gemal® Anspruch 6, wobei der Abdek-
kungsabschnitt-Ausbildungsschritt (b), (c) ferner
aufweist:

einen Schritt, um den Abdeckungsabschnitt
(164) transparent oder halbtransparent zu ma-
chen.

Verfahren gemaf Anspruch 8, wobei der Eingriffs-
abschnitt-Ausformungsschritt (d) ferner aufweist:

einen Schritt, um den Eingriffsabschnitt (82) aus
einem Material zu formen, welches dasselbe
wie ein Material des Abdeckungsabschnitts
(164) ist.

Revendications

1.

Capteur de pression (162) comprenant :

une partie de revétement extérieur creuse (16)
déformable élastiquement sous I'effet d’'une for-
ce externe depuis I'extérieur et ayant une per-
formance isolante ;

une pluralité d’électrodes (20, 22, 24, 26) qui
sont agencées de sorte a étre opposées les
unes aux autres grace a un entrefer sur un coté
interne de la partie de revétement externe (16)
et dont les extrémités unilatérales sont étirées
a partir d’'une partie d'extrémité de la partie de
revétement extérieur (16) ;

un élément de support (64) prévu d’'un cbté de
la partie d’extrémité de la partie de revétement
externe (16) pour supporter les extrémités uni-
latérales de la pluralité d’électrodes (20, 22, 24,
26) étirées a partir de la partie d’extrémité de la
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partie de revétement externe (16) et connectant
électriquement la pluralité d’électrodes (20, 22,
24, 26) les unes aux autres ou la pluralité d’élec-
trodes (20, 22, 24, 26) a lautre élément
conducteur ; et

une partie de recouvrement (164) formée par un
matériau comprenant au moins I'un ou l'autre
d’'un matériau de résine thermoplastique moulé
par moulage sous fusion et

d’'un matériau de résine photodurcissante durci
par absorption d’'une énergie lumineuse pour
fermer hermétiquement au moins une partie de
I'élément de support (64) et les éléments unila-
téraux des électrodes (20, 22, 24, 26) dans un
état intégré dans lequel la partie de recouvre-
ment (164) comprend

une couche interne (166) formée par le matériau
en résine thermoplastique moulé par moulage
par fusion ou le matériau de résine photodurcis-
sante pour fermer hermétiquement au moins la
partie de I'élément de support (64) et les extré-
mités unilatérales des électrodes (20, 22, 24,
26) dans I'état intégré ; et

une couche externe (168) formée solidairement
avec la couche interne (166) pour couvrir au
moins une partie de la couche interne (166) de-
puis un coté externe et ayant une rigidité supé-
rieure a une rigidité de la couche interne (166)
dans un état durci,

caractérisé en ce que la couche externe est
formée par le matériau de résine thermoplasti-
que moulé par moulage sous fusion ou le ma-
tériau de résine photodurcissante.

Capteur de pression (162) selon la revendication 1,
dans lequel la partie d’extrémité de la partie de re-
vétement externe (16) est intégrée dans la partie de
recouvrement (164) pour une fermeture hermétique.

Capteur de pression (162) selon la revendication 1,
dans lequel la partie de recouvrement (164) est ren-
due transparente ou semi-transparente.

Capteur de pression (162) selon la revendication 1,
dans lequel une partie de mise en prise (84) est pré-
vue de maniére solidaire avec la partie de recouvre-
ment (164) pour mettre en prise la partie de recou-
vrement (164) avec une ferrure (48) qui est fixée a
une partie d’extrémité avant d’'une portiére d’'une
automobile.

Capteur de pression (162) selon la revendication 4,
dans lequel la partie de mise en prise (84) est formée
par un matériau identique au matériau de la partie
de recouvrement (164).

Procédé de traitement d’'une borne d’'un capteur de
pression (162) qui est un procédé de traitement



7.

41 EP 1319 788 B9 42

d’une borne d’un capteur de pression (162) pour trai-
ter les extrémités unilatérales de la pluralité d’élec-
trodes (20, 22, 24, 26) étirées depuis la partie d’ex-
trémité de la partie de revétement externe (16) lors-
que le capteur de pression (162) selon la revendica-
tion 1 est produit, ledit procédé comprenant :

(a) une étape de connexion consistant a faire
supporter par I'élément de support (64) les ex-
trémités unilatérales de la pluralité d’électrodes
(20, 22, 24, 26) et a connecter électriquement
les électrodes (20, 22, 24, 26) les unes aux
autres ou les électrodes (20, 22, 24, 26) al'autre
élément conducteur ;

(b) une étape de moulage de couche interne
consistant a former une couche interne (166)
constituant la partie de recouvrement (164) en
agencant au moins une partie de I'élément de
support (64) et les extrémités unilatérales des
électrodes (20, 22, 24, 26) dans une matrice de
moulage de couche interne et a verser un ma-
tériau de résine photodurcissante durcie par ab-
sorption d’'une énergie lumineuse ou un maté-
riau de résine thermoplastique moulé par mou-
lage sous fusion dans la matrice de moulage de
couche interne de sorte qu’au moins la partie de
I'élément de support (64) et les extrémités uni-
latérales des électrodes (20, 22, 24, 26) soient
intégrées dans la couche interne (166) pour as-
surer une fermeture hermétique ; et
caractérisé en ce que

(c) une étape de moulage de couche externe
consistant a former une couche externe (168)
constituant la partie de recouvrement (164) en
agengant au moins une partie de la couche in-
terne (166) dans une matrice de moulage de
couche externe et a verser un matériau de rési-
ne photodurcissante durcie selon une rigidité
supérieure a une rigidité de la couche interne
(166) par absorption de I’énergie lumineuse ou
un matériau de résine thermoplastique moulé
par moulage sous fusion et ayant une rigidité
supérieure a larigidité de lacouche interne (166)
dans I'état durci, dans la matrice de moulage de
couche externe, de sorte qu’au moins la partie
de la couche interne (166) soit couverte par la
couche externe (168).

Procédé de traitement d’'une borne d’un capteur de
pression (162) selon la revendication 6 :

dans lequel I'étape de moulage de couche interne
(b), la partie d’extrémité de la partie de revétement
externe (16) est agencée dans la matrice de moula-
ge de couche interne.

Procédé de traitement d’une borne d’un capteur de
pression selon la revendication 6:
dans lequel au moins I'une ou l'autre de I'étape de
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10.

moulage de couche externe (c) et de I'étape de mou-
lage de couche interne (b) comprend en outre :

(d) une étape de formation d’'une partie de mise
en prise (82) solidaire de la partie de recouvre-
ment (164) ; et

(e) une étape de maintien de la partie de recou-
vrement (164) et de la partie de revétement ex-
terne (16) a I'état hermétique a I'air et solidaire
par le biais de la partie de mise en prise (82).

Procédé selonlarevendication 6, dans lequel I'étape
de formation de la partie de recouvrement (b), (c)
comprend en outre :

une étape consistant a rendre la partie de re-
couvrement (164) transparente ou semi-trans-
parente.

Procédé selon la revendication 8 :
dans lequel I'étape de moulage de la partie de mise
en prise (d) comprend en outre :

une étape de formation de la partie de mise en
prise (82) grace a un matériau identique a un
matériau de la partie de recouvrement (164).
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