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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The invention relates to a direction detection
switch of a portable terminal device such as a portable
telephone or the like, and the other electronic terminal
device.

Description of the Related Art

[0002] In conventional, a most general structure serv-
ing as a multi-way key executing an operation of a cursor
on a screen and a scroll of a page in an electronic terminal
device such as a portable telephone, a PDA or the like
has a structure in which contact points are arranged in
upper, lower, left and right sides of the key, that is, in four
directions of positions coaxially shifted at 90 degree. In
this kind of multi-way key, on the basis of a push-down
operation in an optional direction of the key, the contact
point arranged in the direction is turned on, and the di-
rection of the operation is electrically detected.
[0003] Further, there is a multi-way key which can de-
tect the operations in eight directions in which interme-
diate directions are added to the four directions men-
tioned above (refer to Japanese Unexamined Patent
Publication No. 2003-173233).
[0004] A multi-way key described in Japanese Unex-
amined Patent Publication No. 2003-173233 relates to
an erroneous operation reducing structure of a multi-way
key of an electronic device provided with a plurality of
push-down portions coaxially arranged at a fixed angular
interval in the multi-way key, a plurality of contact points
arranged between the push-down portions on the elec-
tronic device close to a lower side of the push-down por-
tions, and a push-down recognition portion recognizing
a push-down detection of the push-down portion posi-
tioned between two contact points on the basis of a con-
duction of two adjacent contact points. The multi-way key
corresponds to an eight-way key.
[0005] A direction detection switch with a click opera-
tion mechanism is described in US 2004/0160235 A1 in
which the capacitance between several fixed electrodes
and a movable electrode provided on an elastic deform-
able body is measured. The distance between the elec-
trodes is defined by the click operation body of the switch
which limits the sensitivity of capacitance detection.

SUMMARY OF THE INVENTION

[0006] Since the prior art is structured such that three
contact points are arranged in one push-down portion,
and the push-down detection is recognized on the basis
of the conduction detection from three corresponding
contact points, it is possible to reduce an erroneous op-
eration.

[0007] However, in the multi-way key in four directions
or eight directions in accordance with the prior art, it is
possible to only detect the key operation in the specific
direction of four directions or eight directions, and it is
impossible to detect the key operation in every directions
of 360 degree. Further, it is impossible to detect a
strength or a speed of the key operation in conjunction
therewith.
[0008] The present invention is made by taking the
points mentioned above into consideration, and an object
of the present invention is to provide a new direction de-
tecting switch which can detect a key operation in every
directions of 360 degree in principle, can obtain an ac-
curate click feeling in the key operation in every directions
of 360 degree, and can also detect a strength or a speed
of the key operation.
[0009] In accordance with the present invention, there
is provided a direction detecting switch comprising:

a determining key arranged in a center portion;

a ring key arranged so as to surround the determining
key;

a movable electrode arranged so as to be operative
in accordance with an operation of the ring key;

a fixed electrode arranged so as to face to the mov-
able electrode; and

a click operation body arranged in correspondence
to the determining key,

wherein a key top of the determining key and a ring key
top of the ring key are arranged so as to be fixed onto a
rubber material such as a silicone rubber or the like, or
a sheet-like rubber elastic member made of an elastic
material such as a thermoplastic elastomer or the like,
wherein the click operation body is pressed in accord-
ance with an operation of the determining key so as to
open and close the contact point and is formed as a struc-
ture generating a click feeling, and
wherein the click operation body is formed as a structure
which detects a change of an electrostatic capacity gen-
erated between the movable electrode and the fixed elec-
trode and converts the change into an electric signal so
as to output, at a time of the pressing operation of the
ring key in an optional direction of 360 degree, and a click
feeling is always obtainable by pressing the click opera-
tion body,
wherein an inclined portion is provided in the said sheet-
like rubber elastic member in a position corresponding
to the ring key on a surface opposite the position the ring
key top is fixed,
wherein said movable extrode is provided in ring-shaped
form in the inclined portion of the sheet-like rubber elastic
member so as to be inclined in a tapered two-line cross
sectional shape.
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[0010] The direction detecting switch in accordance
with the present invention is structured such that an angle
of incline of the movable electrode of the pressing portion
is deformed so as to becomes smaller step by step at a
time of pressing the ring key, by a gap portion formed
between the inclined portion of the sheet-like rubber elas-
tic member providing said movable electrode and a back
surface of the key top of the ring key.
[0011] The direction detecting switch in accordance
with the present invention is structured such that bent
portions which are respectively bent in an approximately
bellows shape are provided at positions in outer periph-
eral portions of the key top and the ring key top of the
respective determining key and ring key of the sheet-like
rubber elastic member, and the sheet-like rubber elastic
member is smoothly deformed at a time of the push-down
operation of the determining key and the ring key.
[0012] Further, the direction determining switch in ac-
cordance with the present invention is structured such
that the click operation body is pressed by a projection
of the determining key at a time of operating the deter-
mining key and operating the ring key.
[0013] In the direction detecting switch in accordance
with the present invention, the projection portion of the
determining key activates the click operation body by set-
ting a flange of an annular key top corresponding to a
just opposite position (a position at 180 degree) to the
pressed position to a supporting point, at a time of press-
ing the optional position in 360 degree of the ring key as
well as at a time of pressing the determining key, whereby
an accurate click feeling can be always obtained.
[0014] Further, the direction detecting switch in ac-
cordance with the present invention can detect the key
operation in every directions of 360 degree in principle,
and can always obtain the accurate click feeling in the
key operation in every directions of 360 degree. In addi-
tion, since the direction detecting switch in accordance
with the present invention is structured such that the ring-
shaped movable electrode is provided so as to be inclined
in the tapered two-line cross sectional shape, and the
angle of incline of the movable electrode of the pressing
portion is deformed so as to becomes smaller step by
step at a time of pressing the ring key, by the gap portion
formed between the sheet-like rubber elastic member at
the position firmly fixing the movable electrode and the
back surface of the key top of the ring key, it is possible
to satisfy both of antithetic conditions that a stroke equal
to or more than a fixed value is necessary for operating
the click operation body for obtaining the click feeling and
it is impossible to widen the interval between the movable
electrode and the fixed electrode for securely detecting
the electrostatic capacity.
[0015] Further, the direction detecting switch in ac-
cordance with the present invention can generate an
on/off signal by operating the determining key, and can
obtain the same on/off signal as that at a time of operating
the determining key by the ring key in correspondence
to a detection of an operating direction, an operating

speed or the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a plan view of a portable terminal device
such as a portable telephone device or the like;

Fig. 2 is a perspective view showing an outline of a
direction detecting switch in accordance with the
present invention before being installed in the port-
able telephone device;

Figs. 3(a), 3(b) and 3(c) are enlarged cross sectional
views showing in order an operation state when op-
erating ring key of an embodiment of the direction
detecting switch in accordance with the present in-
vention;

Fig. 4 is an enlarged cross sectional view showing
a state of operating a determining key in the embod-
iment of the direction detecting switch in accordance
with the present invention;

Fig. 5 is an enlarged plan view showing a movable
electrode;

Fig. 6 is an enlarged plan view showing a fixed elec-
trode; and

Fig. 7 is a schematic explanatory view of the direction
detecting switch in accordance with the present in-
vention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] A description will be given below of an embod-
iment of a direction detecting switch in accordance with
the present invention with reference to the accompanying
drawings.
[0018] Fig. 1 is a plan view of a portable terminal device
such as a portable telephone device or the like in which
a direction detecting switch in accordance with the
present invention is installed, and Fig. 2 is a perspective
view showing an outline of a key sheet 1 in which a multi-
way key, a ten-key, various function keys of the direction
detecting switch before being installed in the portable
telephone device are integrally formed. Reference nu-
meral 2 denotes a multi-way key of the direction detecting
switch, reference numerals 3, 3, ... denote a ten-key and
function keys, reference numeral 4 denotes a screen,
and reference numeral 5 denotes a portable terminal de-
vice, respectively. The screen 4 is controlled by a control
portion (not shown) of the portable terminal device 5, and
has a function that a screen display is changed on the
basis of an input from the ten-key and function keys 3,
3, ... and the multi-way key 2. For example, in the case
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that the multi-way key 2 is used for moving the cursor
key within the screen 4, even if a moving direction thereof
is an oblique direction, the cursor 4a smoothly moves
from a position shown by a broken line to a position shown
by a solid line. The key sheet 1 is structured such that a
lot of key tops of the multi-way key 2, the ten-key and
function keys 3, 3, ... are arranged on a key pad 6 inte-
grally formed in one sheet shape from a rubber material
such as a silicone rubber or the like or an elastic material
such as a thermoplastic elastomer or the like. In this case,
in order to add a rigidity to the key pad and add a form
stability to an entire of the key sheet, the key pad 6 may
be integrally formed with a so-called reinforcing plate
made of a metal or various synthetic resins such as a
polycarbonate or the like, in addition to a flexible material
having a rubber elasticity. Further, the key top may be
integrally formed with the key pad 6 by the flexible ma-
terial having the rubber elasticity such as the silicone
rubber or the like, in addition to the structure separately
molded by the metal or the various synthetic resin.
[0019] Figs.3(a),3(b) and 3(c) and Fig. 4 are enlarged
cross sectional views of an operation state showing an
embodiment of a direction detecting switch provided with
a multi-way key in accordance with the present invention.
[0020] The multi-way key 2 is constituted by a deter-
mining key 2a arranged in a center portion and a ring key
2b arranged so as to surround the determining key 2a.
The determining key 2a has a key top 7 formed by a rigid
material such as a rigid resin or the like in a center portion
thereof, and is provided with a projection portion (a push
element) 8 protruding to a lower side in a back face of
the key top 7. A thin film made of a rubber material such
as a silicone rubber or the like or an elastic material such
as a thermoplastic elastomer or the like or a sheet-like
rubber elastic member 9 formed at an appropriate film
thickness is adhered to the back face of the key top 7
except the projection portion 8. A flange 10 protruding in
a horizontal direction is integrally formed with the key top
7 from a lower peripheral edge of the key top 7 by the
same material. The sheet-like rubber elastic member 9
is also adhered to a back face of the flange 10.
[0021] Fig. 5 is an enlarged plan view showing a ring-
like movable electrode, Fig. 6 is an enlarged plan view
showing a fixed electrode in which a ring shape is divided
into four regions in correspondence to the shape of the
movable electrode, and Fig. 7 is a schematic explanatory
view of the direction detecting switch in accordance with
the present invention, respectively.
[0022] Reference numeral 11 denotes a ring key top
corresponding to a constituting element of the ring key
2b. The ring key top 11 is formed in a circular ring shape,
for example, from a rigid material such as a rigid resin or
the like, and is arranged in the periphery so as to surround
the determining key 2a. A flange 12 protruding in a hor-
izontal direction from an outer lower peripheral edge of
the ring key top 11 is integrally formed with the ring key
top 11. The structure is made such that when pushing
an optional position of the ring key top 11, an end portion

of the flange 12 of the ring key top 11 at a position just
opposite (180 degree) to the pushed position is locked
to a locking member such as an opening edge portion
13 or the like of a case body of the portable terminal
device 5 so as to form a supporting point of tilting motion.
[0023] A concave portion 11 a in which an inner side
is flat via a step portion 11 b is formed in a back face of
the ring key top 11, and a part of the flange 10 of the key
top 7 of the determining key 2a is set to a contact state
so as to enter into the concave portion 11 a. A first gap
11 c is formed between an end surface of the flange 10
and the step portion 11b of the concave portion 11a, and
a part (a bent portion 18) of the sheet-like rubber elastic
member 9 bent in approximately U shape so as to be
formed in an approximately bellows shape is received in
the first gap 11c. The bent portion 18 is structured such
that the portion bent in accordance with the push-down
of the determining key 2a is appropriately expanded so
as to smoothly deform the sheet-like rubber elastic body
9. The sheet-like rubber elastic member 9 is adhered to
the back face of the flange 12 by an adhesive agent or
the like, is bent in the first gap 11c so as to be received,
and is brought into contact with a part of the flat back
face of the ring key top 11. Thereafter, a gap portion 16
is formed between the an inclined portion 9a and the back
face of the ring key top 11 by forming the inclined portion
9a in such a manner as to come close to a printed circuit
board (hereinafter, refer to PCB) 15 step by step, and a
U-like bent and bellows-like formed bent portion 19 is
received in a second gap 17 provided in an extension of
an end surface of the flange 12 in connection to the in-
clined portion 9a. The bent portion 19 is structured such
that the portion bent in accordance with the push-down
of the ring key 2b in an optional direction is appropriately
expanded and the sheet-like rubber elastic body 9 is
smoothly deformed.
[0024] Reference numeral 14 denotes a ring-like mov-
able electrode provided in a back face of the inclined
portion 9a of the sheet-like rubber elastic member 9 po-
sitioned in a lower side of the back face of the ring key
top 11. The ring-like movable electrode 14 is formed, for
example, by printing a conductive rubber material or the
like on the sheet-like rubber elastic member or using a
film forming method of an appropriate metal thin film such
as a vapor deposition, a sputtering or the like. In this
case, the bent portions 18 and 19 of the sheet-like rubber
elastic member 9 received in the first gap 11c and the
second gap 17 and bent in the approximately U shape
(bellows shape) are respectively formed coaxially along
an outer peripheral portion of the determining key 2a and
an outer peripheral portion of the ring key 2b, as shown
in Figs. 3(a), 3(b) and 3(c).
[0025] Reference numeral 20 denotes a click opera-
tion body which can execute a click operation such as a
metal dome or the like arranged at a position opposing
to the projection portion 8 on the PCB 15. The click op-
eration body 20 conducts a fixed contact point (not
shown) by being pressed. The click operation body 20 is
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deformed so as to generate a click feeling not only at a
time of pushing down the determining key 2b but also at
a time of pushing down the ring key 2b. Reference nu-
merals 21, 21, ... denote four fixed electrodes arranged
on the PCB 15 at a position opposing to the movable
electrode 14. The fixed electrodes 21, 21, ... are formed,
for example, by a copper or the like, in the same manner
as the wiring pattern (not shown) formed in the other por-
tions of the PCB 15. The present embodiment shows the
case that the ring shape is divided into four sections at
a uniform interval per 90 degree in a peripheral direction,
however, may be divided into eight sections or the like
in correspondence to various intended uses in addition
to the four sections.
[0026] In this case, in the present embodiment, in order
to securely detect the change amount of the electrostatic
capacity value even in the case that the push-down stroke
of the ring key top 11 is set large, for activating the click
operation body 20 applying the click feeling to the oper-
ation of the ring key, the description is given of the case
employing the structure which can narrow down the gap
between the movable electrode 14 arranged in the back
face side of the ring key top 11 and the fixed electrode
21 arranged on the PCB 15 so as to oppose to the mov-
able electrode 14.
[0027] Further, the description is given of the case that
the interval between the adjacent fixed electrodes 21 and
21 is formed comparatively narrow in the present em-
bodiment, however, the interval may be approximately
widened in correspondence to the intended use or the
like. The surface of each of the fixed electrodes 21 is
coated by an insulating material such as a Teflon (trade
mark), a resin film or the like. Reference numeral 22 de-
notes two linear ring electrodes provided close to each
other in the outer side of the fixed electrodes 21, 21, ....
When pushing any one position of the ring key top 11,
as shown in Fig. 3(b), the movable electrode 14 comes
close to two linear ring electrodes 22 while being de-
formed so that the angle of incline of the movable elec-
trode 14 becomes smaller gradually. When further exe-
cuting the pushing operation of the ring key top 11, the
movable electrode 14 is brought into contact with two
linear ring electrodes 22 in the early stage of the opera-
tion, and an on signal is generated by conducting them.
If they get away from each other, the conductive state is
cancelled. In this case, the on signal on the basis of the
conduction is continuously generated during the opera-
tion of the ring key 2b.
[0028] Finally, a description will be given of an opera-
tion of the direction detecting switch (the multi-way key)
2 in accordance with the present invention on the basis
of the drawings shown in Figs.3(a),3(b) and 3(c)and Figs.
4 and 7.
[0029] A description will be given of the case of pushing
the ring key 2b, for example, at a right side position. An
initial state in which no operation is applied to the multi-
way key 2 is shown in Fig. 3(a).
[0030] If the ring key 2a is pushed down, the movable

electrode 14 comes close to the fixed electrode 21 in the
initial state, as shown in Fig. 3(b), and one end side there-
of is brought into contact with two linear ring electrodes
22. Accordingly, two linear ring electrodes 22 are con-
ducted and the on signal is obtained. The on signal can
be used as an exciting signal of a C/V conversion IC and
an entire of the system (refer to Fig. 7). At this time, the
force applied to the ring key 2b is transmitted to the flange
10 of the key top 7 from the back face of the ring key top
11, and the determining key 2a is simultaneously pushed
down obliquely, however, in this state, the click operation
body 20 is not pressed by the projection portion 8 of the
determining key 2b so as to be deformed.
[0031] If the ring key top 11 is further pushed down,
the gap portion 16 is broken down by setting the portion
where one end side of the movable electrode 14 is
brought into contact with two linear ring electrodes 22 to
a working point while keeping the contact state,as shown
in Fig.3(c). Accordingly, an angle of incline (an angle with
respect to the back face of the ring key 2b) of the inclined
portion 9a of the contact sheet-like rubber elastic body 9
becomes smaller, and an angle of incline of the movable
electrode 14 becomes smaller, the interval between the
movable electrode 14 and the fixed electrode 21 be-
comes narrower, the change amount of the electrostatic
capacity generated between the movable electrode 14
and the fixed electrode 21 is seized as ∆C, and the
change amount ∆C of the electrostatic capacity is con-
verted as a change amount ∆V of the voltage by a C/V
conversion IC (refer to Fig. 7). Further, at the same time
as the operation mentioned above, the click operation
body 20 is broken down by the projection portion 8 of the
determining key 2b, and a reaction force thereof is trans-
mitted to the ring key top 11, whereby the click feeling is
obtained. The operation mentioned above is absolutely
the same whatever portion in the peripheral direction of
the ring key top 11 of the ring key 2b is pressed, and the
click feeling is simultaneously obtained. In this case, the
click operation body 20 is pressed and broken down by
the projection portion 8 of the determining key 2b, where-
by the portion between the electrodes (not shown) on the
PCB 15 is conducted and the on signal is generated,
however, the signal may be approximately used.
[0032] If the push-down to the ring key top 11 is can-
celled, the determining key 2a and the ring key 2b are
returned to the horizontal state shown in Fig. 3(a) on the
basis of a restoring force obtained by a matter that the
bent portion 19 of the sheet-like rubber elastic member
9 expanded on the basis of the push-down and the elon-
gated portion are going to be returned to the original
shape, and the crushed gap portion 16 in which the angle
of incline of the inclined portion 9a of the sheet-like rubber
elastic member 9 becomes slow is returned to the original
shape by the restoring force of the inclined portion 9a of
the sheet-like rubber elastic member 9.
[0033] As mentioned above, the movable electrode 14
is arranged in the inclined portion 9a of the sheet-like
rubber elastic member 9 having the gap portion 16 in the
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inner portion with respect to the bottom surface of the
ring key top 11 on the basis of the structure in which the
click operation body 20 used for the main body and the
determining key 2a is used for generating the click feeling
at a time of pushing down the ring key. In other words,
for example, if the necessary stroke for generating the
click feeling in the click operation body 20 is set to 0.2
mm, the stroke of 0.4 mm is generated in the position of
the movable electrode 14 in which a distance from the
supporting point of the tilting motion become about twice
of the position of the click operation body 20. Since the
electrostatic capacity becomes smaller in inverse pro-
portion to the distance between the electrodes, a preci-
sion can be easily obtained in the case that the change
amount is detected in a state in which an absolute value
of the electrostatic capacity is large, in accordance with
a property of the sensor which detects an operation
amount of the ring key 2a on the basis of the change of
the electrostatic capacity. Accordingly, it is desirable that
the distance between the electrodes is made as small as
possible even in the initial state in which no operation is
executed. By employing the structure of the present in-
vention that the inclined portion 9a is provided in the
sheet-like rubber elastic member 9 and the movable elec-
trode 14 is arranged obliquely, it is possible to satisfy the
antithetic necessary conditions that the distance be-
tween the electrodes is kept small while securing the nec-
essary stroke for generating the click feeling in the click
operation body 20.
[0034] In general, in the case of changing the interval
between the opposing electrodes so as to detect the
change ∆C of the electrostatic capacity, the detected
electrostatic capacity value becomes smaller in the case
that the distance between the electrodes is large, and
becomes larger in the case that the interval between the
electrodes is small. In this case, it is possible to detect
the electrostatic capacity between the movable electrode
14 and the fixed electrode 21 at a time of the transition
from the state shown in Fig. 3(a) to the state shown in
Fig. 3(b), however, in accordance with one embodiment
of the present invention, there is processed only the
change amount ∆C of the electrostatic capacity after one
end side of the movable electrode 14 is brought into con-
tact with two linear ring electrodes 22 and the on signal
is detected.
[0035] Further, in the case of operating (pressing) the
determining key 2a of the multi-way key 2, the ring key
top 11 of the ring key 2b is not displaced, but only the
key top 7 of the determining key 2a is moved just below
as shown in Fig. 4, the click operation body 20 on the
PCB 15 is pressed and crushed by the projection portion
8, the electrodes (not shown) on the PCB 15 are con-
ducted therebetween, and the on signal is generated.
[0036] The present invention is provided for detecting
the direction used in the portable terminal device such
as the portable telephone or the like, and the other elec-
tronic terminal devices, and relates to the direction de-
tecting switch having the novel structure in which the click

feeling is generated in accordance with the operation of
the determining key, and the operating direction, the op-
erating speed and the like can be detected and the click
feeling can be obtained by detecting the change of the
electrostatic capacity at a time of operating the ring key
in the optional direction.

Claims

1. A direction detecting switch comprising:

a determining key (2a) arranged in a center por-
tion;
a ring key (2b) arranged so as to surround said
determining key (2a);
a movable electrode (14) arranged so as to be
operative in accordance with an operation of the
ring key (2b);
a fixed electrode (21) arranged so as to face to
said movable electrode (14); and a click opera-
tion body (20) arranged in correspondence to
said determining key (2a);
wherein a key top (7) of said determining key
(2a) and a ring key top (11) of the ring key (2b)
are arranged so as to be fixed onto a rubber
material (9) such as a silicone rubber or the like,
or a sheet-like rubber elastic member (9) made
of an elastic material such as a thermoplastic
elastomer or the like,
wherein said click operation body (20) is pressed
in accordance with an operation of the determin-
ing key (2a) so as to open and close the contact
point and is formed as a structure generating a
click feeling, and
wherein said click operation body (20) is formed
as a structure which detects a change of an elec-
trostatic capacity generated between the mov-
able electrode (14) and the fixed electrode (21)
and converts the change into an electric signal
so as to output, at a time of the pressing oper-
ation of the ring key (2b) in an optional direction
of 360 degree, and a click feeling is always ob-
tainable by pressing said click operation body,
characterized in that an inclined portion (9a)
is provided in the said sheet-like rubber elastic
member (9) in a position corresponding to the
ring key top (11) on a surface opposite the po-
sition the ring key top (11) is fixed,
wherein said movable electrode (14) is provided
in ring-shaped form in the inclined portion (9a)
of the sheet-like rubber elastic member (9) so
as to be inclined in a tapered two-line cross sec-
tional shape.

2. A direction detecting switch as claimed in claim 1,
wherein an angle of incline of the movable electrode
(14) of said pressing portion is deformed so as to
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becomes smaller step by step at a time of pressing
the ring key, by a gap portion (16) formed between
the inclined portion (9a) of the sheet-like rubber elas-
tic member (9) providing said movable electrode and
a back surface of the key top of the ring key.

3. A direction detecting switch as claimed in claim 1,
wherein bent portions which are respectively bent in
an approximately bellows shape are provided at po-
sitions in outer peripheral portions of the key top (7)
and the ring key top (11) of the respective determin-
ing key and ring key of the sheet-like rubber elastic
member (9) and the sheet-like rubber elastic mem-
ber (9) is smoothly deformed at a time of the push-
down operation of the determining key (2a) and the
ring key (2b).

4. A direction determining switch as claimed in claim
1, wherein said click operation body is pressed by a
projection of the determining key (2a) at a time of
operating the determining key (2a) and operating the
ring key (2b).

Patentansprüche

1. Richtungserfassungsschalter mit:

einer in einem mittleren Bereich angeordneten
Bestimmungstaste (2a);
einer Ringtaste (2b), die so angeordnet ist, dass
sie die Bestimmungstaste (2a) umgibt;
einer beweglichen Elektrode (14), die so ange-
ordnet ist, dass sie entsprechend einer Betäti-
gung der Ringtaste (2b) arbeitet;
einer festen Elektrode (21), die der beweglichen
Elektrode (14) gegenüberliegend angeordnet
ist;
einem Knackfunktionskörper (20), der in Über-
einstimmung mit der Bestimmungstaste (2a) an-
geordnet ist;
wobei ein Tastenoberteil (7) der Bestimmungs-
taste (2a) und ein Ringtastenoberteil (11) der
Ringtaste (2b) so angeordnet sind, dass sie auf
einem Gummimaterial (9) wie etwa einem Sili-
kongummi oder dergleichen oder einem folien-
artigen, gummielastischen Element (9) aus ei-
nem elastischen Material wie etwa einem ther-
moplastischen Elastomer oder dergleichen an-
gebracht sind,
wobei der Knackfunktionskörper (20) entspre-
chend einer Betätigung der Bestimmungstaste
(2a) so gedrückt wird, dass er die Kontaktstelle
öffnet bzw. schließt, und als eine eine Knack-
empfindung erzeugende Struktur ausgebildet
ist, und
wobei der Knackfunktionskörper (20) als Struk-
tur ausgebildet ist, die eine Änderung einer zwi-

schen der beweglichen Elektrode (14) und der
festen Elektrode (21) erzeugten elektrostati-
schen Kapazität erfasst und die Änderung dann
in ein abzugebendes elektrisches Signal um-
wandelt, wenn die Ringtaste (2b) durch Drücken
in eine wahlweise Richtung von 360 Grad betä-
tigt wird, und durch Drücken des Knackfunkti-
onskörpers stets eine Knackempfindung erzielt
werden kann,
dadurch gekennzeichnet, dass ein geneigter
Abschnitt (9a) in dem folienartigen, gummiela-
stischen Element (9) in einer Position vorgese-
hen ist, die dem Ringtastenoberteil (11) ent-
spricht, auf einer Fläche, die der Position ge-
genüberliegt, in der das Ringtastenoberteil (11)
angebracht ist,
wobei die bewegliche Elektrode (14) in Ringform
in dem geneigten Abschnitt (9a) des folienarti-
gen, gummielastischen Elements (9) so vorge-
sehen ist, dass sie in einer kegeligen Zweilinien-
Querschnittform geneigt ist.

2. Richtungserfassungsschalter nach Anspruch 1, bei
dem ein Neigungswinkel der beweglichen Elektrode
(14) des Druckabschnitts so verformt ist, dass er
dann, wenn die Ringtaste gedrückt wird, durch einen
Spaltbereich (16), der zwischen dem die bewegliche
Elektrode bildenden, geneigten Abschnitt (9a) des
folienartigen, gummielastischen Elements (9) und
einer rückseitigen Fläche des Tastenoberteils der
Ringtaste ausgebildet ist, schrittweise kleiner wird.

3. Richtungserfassungsschalter nach Anspruch 1, bei
dem gebogene Bereiche, die jeweils annähernd in
einer Faltenbalgform gebogen sind, an Stellen in Au-
ßenumfangsbereichen des Tastenoberteils (7) und
des Ringtastenoberteils (11) der Bestimmungstaste
bzw. der Ringtaste des folienartigen, gummielasti-
schen Elements (9) vorgesehen sind, und das foli-
enartige, gummielastische Element (9) dann sanft
verformt wird, wenn die Bestimmungstaste (2a) bzw.
die Ringtaste (2b) durch Niederdrücken betätigt wer-
den.

4. Richtungserfassungsschalter nach Anspruch 1, bei
dem der Knackfunktionskörper von einem Vor-
sprung der Bestimmungstaste (2a) dann gedrückt
wird, wenn die Bestimmungstaste (2a) betätigt wird
bzw. die Ringtaste (2b) betätigt wird.

Revendications

1. Commutateur de détection de direction, comprenant
une touche de détermination (2a) agencée dans une
partie centrale ;
une touche annulaire (2b) agencée de manière à
entourer la touche de détermination ;
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une électrode mobile (14) agencée de manière à
fonctionner conformément à un actionnement de la
touche annulaire (2b) ;
une électrode fixe (21) agencée de manière à faire
face à l’électrode mobile ; et
un corps de fonction de clic (20) agencé en corres-
pondance avec la touche de détermination (2a),
dans lequel un dessus de touche (7) de la touche de
détermination (2a) et un dessus de touche (11) de
la touche annulaire (2b) sont agencés de manière à
être montés sur un matériau en caoutchouc (9) tel
que du caoutchouc silicone ou similaire, ou sur un
élément (9) élastique en caoutchouc en forme de
feuille ou sur un matériau élastique tel qu’un élasto-
mère thermoplastique ou similaire,
dans lequel le corps de fonction de clic (20) est pres-
sé conformément à un actionnement de la touche
de détermination (2a) de manière à ouvrir et fermer
le point de contact, et il est formé en tant que struc-
ture générant une sensation de clic, et
dans lequel le corps de fonction de clic (20) est formé
en tant qu’une structure qui détecte un changement
de la capacité électrostatique générée entre l’élec-
trode mobile (14) et l’électrode fixe (21) et convertit
le changement en un signal électrique de manière à
être émis lorsqu’on presse la touche annulaire (2b)
dans une direction optionnelle de 360 degrés, et une
sensation de clic est toujours obtenue en pressant
le corps de fonction de clic,
caractérisé en ce qu’une partie inclinée (9a) est
prévue dans l’élément élastique (9) en caoutchouc
du type feuille dans une position correspondant au
dessus (11) de la touche annulaire sur une surface
opposée à la position dans laquelle le dessus (11)
de la touche annulaire est monté,
l’électrode mobile (14) étant prévue en forme d’an-
neau dans le tronçon incliné (9a) de l’élément (9)
élastique en caoutchouc en forme de feuille de telle
sorte qu’elle est inclinée dans une forme conique à
coupe transversale sur deux lignes.

2. Commutateur de détection de direction selon la re-
vendication 1, dans lequel un angle d’inclinaison de
l’électrode mobile (14) de la partie de pressage est
déformé de manière à devenir plus petit au fur et à
mesure que la touche annulaire est pressée par une
partie en forme de fente formée entre la partie incli-
née (9a) de l’élément élastique (9) en caoutchouc
en forme de feuille muni de l’électrode mobile et la
surface postérieure du dessus de la touche annulai-
re.

3. Commutateur de détection de direction selon la re-
vendication 1, dans lequel des parties, qui sont cha-
cune pliées approximativement en forme de soufflet,
sont prévues à des emplacements dans des parties
périphériques extérieures du dessus de touche (7)
et du dessus (11) de la touche annulaire de la touche

de détermination et de la touche annulaire, respec-
tivement, de l’élément élastique (9) en caoutchouc
en forme de feuille, et l’élément élastique (9) en
caoutchouc en forme de feuille est alors déformé en
douceur lorsqu’on appuie sur la touche de détermi-
nation (2a) et sur la touche annulaire (2b).

4. Commutateur de détection de direction selon la re-
vendication 1, dans lequel le corps de fonctionne-
ment de clic est pressé par une saillie de la touche
de détermination (2a) lors de l’actionnement de la
touche de détermination (2a) et de la touche annu-
laire (2b).
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