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(54) Operating switch

(57) An operating switch includes a switch body (10)
having a pressing unit which is biased upward by a re-
silient member; a tiltably-supported operating part (20)
having a tapered guide (23) in the undersurface thereof
such that the guide is in contact with the pressing unit
(13); and contact units. Each contact unit includes a
push-rod (31) which moves vertically when the operat-
ing part is tilted, an elastic member (33) which buckles

when the push-rod presses against the member, and an
elastic-member contact (34) which comes in contact
with one of substrate-contacts (41). When the operating
part is tilted, the pressing unit slides on the tapered
guide while being pressed downward so as to produce
a first type of operational feel, and one of the elastic
members buckles while being pressed downward so as
to produce a second type of operational feel, the two
types being produced substantially at the same time.



EP 1 475 816 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an operating
switch which can be turned on by tilting an operating
part, and particularly, to an operating switch which im-
parts an operational feel to an operator when the oper-
ating part is being tilted.

2. Description of the Related Art

[0002] Operating switches generally used as, for ex-
ample, vehicle-height adjustment switches or traction
control switches are known. In such an operating switch,
an operating part is provided which can be tilted in two
directions so as to allow the switch to be turned on.
Moreover, when an operator manipulates the operating
part, the switch imparts an operational feel to the oper-
ator to let the operator know that the switch is being
turned on or off.
[0003] Japanese Registered Utility Model No.
2519813 discloses a conventional switch which is capa-
ble of imparting an operational feel to an operator. In this
operating switch, the undersurface of the operating part
is provided with a tapered guide against which an acti-
vating rod is biased by a spring. As the operating part is
tilted, the activating rod slides on the surface of the ta-
pered guide. The tapered guide has two inclined planes
which are each provided with a step in the middle of the
plane. As the operating part is tilted and the activating
rod slides on the tapered guide, the rod slides over one
of the steps of the guide. Consequently, this imparts an
operational feel to the operator. Furthermore, because
the activating rod is pressed against the tapered guide
by the resilient force of the spring, the operating part is
forced to return to its initial position. In each of contact
units of this operating switch, a thin rubber sheet is pro-
vided so that when the rubber sheet is pressed, the
sheet generates a resilient force. This also contributes
to the force for pulling back the operating part to the in-
itial position.
[0004] According to another operating switch, the
contact units, which come in contact with a substrate,
are composed of rubber. When one of the rubber contact
units is pressed, the contact unit buckles and generates
deformation resistance. Consequently, this deformation
resistance imparts an operational feel to the operator.
[0005] Operational feel produced by the pressing
mechanism of the spring and by the buckling of the rub-
ber component are distinctive from each other, each
type imparting a different type of haptic feel from the oth-
er. Although such operational feel is enough to let an
operator know the on/off state of the switch, due to many
refinements which have been made in, for example, au-
tomobiles in recent years, an operating switch that im-

parts a new type of operational feel has been in great
demand. In the operating switch disclosed in Japanese
Registered Utility Model No. 2519813 described above,
the contact units are each provided with a rubber sheet.
Even though the rubber sheets produce resilient force
by being pressed against and changing its shape, they
cannot buckle, meaning that they do not produce an op-
erational feel.
[0006] Furthermore, since a load is applied repeated-
ly against the spring and the rubber components by the
tilting of the operating part, the spring and the rubber
components can deteriorate easily. Thus, the spring and
the rubber components may lose the ability to produce
a desired resilient force. Moreover, the deterioration of
the rubber components can lead to a loose connection
between the contact units and the substrate.

SUMMARY OF THE INVENTION

[0007] Accordingly, it is an object of the present inven-
tion to provide an operating switch which imparts a new
type of operational feel to an operator and in which a
less amount of load is applied against components that
generate resilient force.
[0008] An operating switch according to the present
invention includes a switch body disposed on a sub-
strate having substrate-contacts, a tiltable operating
part supported by the switch body, and contact units
which operate in conjunction with the tilting of the oper-
ating part and come into and out of contact with the sub-
strate-contacts so that the switch is turned on and off.
The switch body includes a pressing unit and a resilient
member, the pressing unit being biased upward by the
resilient member. The operating part has a tapered
guide which is substantially V-shaped and disposed in
the center of the undersurface of the operating part. The
tapered guide is in contact with the pressing unit. Each
of the contact units includes a push-rod which moves
vertically when the operating part is tilted, an elastic
member which is disposed below the push-rod and
which buckles when the push-rod presses against the
member, and an elastic-member contact which comes
in contact with one of the substrate-contacts when the
elastic member buckles. When the operating part is tilt-
ed, the pressing unit slides on the tapered guide while
being pressed downward by the guide so as to produce
a first type of operational feel, and one of the elastic
members buckles while being pressed downward by the
corresponding push-rod so as to produce a second type
of operational feel. The first and second types of oper-
ational feel are produced substantially at the same time.
[0009] According to the present invention, since these
types of operational feel are produced substantially at
the same time, a combination of two types of operational
feel is imparted. Furthermore, the structures and mate-
rials of the above components allow flexibility. In other
words, by changing the structures and materials of the
above components, for example, combinations of vari-
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ous types of operational feel are possible.
[0010] Furthermore, since the resilient force for pull-
ing back the operating part to the central position is ap-
plied both by the resilient member of the switch body
and one of the elastic members of the contact units, a
less amount of load is applied against the resilient mem-
ber and the elastic members in comparison with con-
ventional switches where an operating part is pulled
back to the central position by a resilient force of a single
component. This leads to a longer life cycle of the com-
ponents, and moreover, contributes to size reduction of
the components. Moreover, this also reduces the oper-
ating noise of the operating part.
[0011] Furthermore, each opposing surface of the
substantially V-shaped tapered guide may bulge out-
ward. Thus, when the operating part is tilted, the press-
ing unit may slide over one of the bulges of the guide
while being pressed downward by the guide so as to
produce the first type of operational feel.
[0012] Accordingly, an operational feel that is required
in the operating switch can easily be produced.
[0013] Furthermore, each of the elastic members of
the contact units may be provided with a main portion
which is connected to the corresponding push-rod and
has the corresponding elastic-member contact on the
undersurface of the main portion, and thin deformable
portions which extend from the bottom sections of the
main portion and have a dome structure. Thus, the de-
formable portions buckle inward when the push-rod
presses against and moves the main portion so that the
elastic-member contact comes in contact with the cor-
responding substrate-contact.
[0014] Accordingly, the deformable portions are bent
and buckle inward. The deformation resistance of the
deformable portions is reduced as the portions buckle,
thus producing an operational feel. Moreover, at the
same time, one of the elastic-member contacts in the
undersurface of the corresponding main portion comes
in contact with the corresponding substrate-contact so
that the substrate can be switched to a conductive state.
[0015] Furthermore, top portions of the push-rods
may be in contact with an end portion of the operating
part in an initial state of the switch.
[0016] Accordingly, one of the push-rods can be
pressed by the operating part even when the operating
part is tilted by a small angle. The push-rod causes the
corresponding elastic member to be deformed, whereby
the elastic member generates deformation resistance.
This means that no matter which angle the operating
part is tilted by, a combination of operational feel, i.e. the
counterforce of the pressing unit against the tapered
guide and the deformation resistance of one of the elas-
tic members, is imparted.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 is a cross-sectional view of an operating
switch according to an embodiment of the present
invention;
Fig. 2 is another cross-sectional view of the operat-
ing switch where an operating part of the switch is
tilted at an angle of θ1; and
Fig. 3 is another cross-sectional view of the operat-
ing switch where the operating part is tilted at an
angle of θ2.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0018] Embodiments of the present invention will now
be described with reference to the drawings. Fig. 1 is a
cross-sectional view of an operating switch 1 according
to an embodiment of the present invention. Fig. 2 is an-
other cross-sectional view of the switch 1 where an op-
erating part 20 of the switch 1 is tilted at an angle of θ1.
Fig. 3 is another cross-sectional view of the switch 1
where the operating part 20 is tilted at an angle of θ2. In
this embodiment, the angles θ1 and θ2 will be used to
describe the angles between which an operational feel
is produced.
[0019] The operating switch 1 according to this em-
bodiment is generally used for, for example, vehicle-
height adjustment switches and traction control switch-
es. The switch 1 is operated by tilting the operating part
20 in up/down motions or in left/right motions depending
on how the switch 1 is installed. The switch 1 can thus
be turned on according to the two directions. Referring
to Fig. 1, the switch 1 includes a switch body 10 which
is fixed to a substrate 40 disposed on an inner surface
of, for example, a panel installed in a vehicle; the oper-
ating part 20 provided above the switch body 10 in a
tiltable manner; and contact units 30 which operate in
conjunction with the tilting of the operating part 20 to
connect lines of a circuit on the substrate 40.
[0020] The switch body 10 functions as a base for the
switch 1 and is provided with a rectangular pressing-
mechanism 11 protruding upward in substantially the
center of the body 10. The pressing mechanism 11 has
a hole 11a extending substantially through its center.
The hole 11a is circular in a cross-sectional view and
includes a coil spring 12. The hole 11a further includes
an activating rod 13 which has a semi-spherical top por-
tion and is disposed above the coil spring 12. When the
operating part 20 and the switch body 10 are assembled
together, the activating rod 13 is pressed downward by
a tapered guide 23 of the operating part 20, which will
be described later. Accordingly, this downward pressure
against the activating rod 13 causes the coil spring 12
below the rod 13 to be compressed. Thus, the resilient
force of the coil spring 12 biases the rod 13 in the upward
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direction. Two sides of the pressing-mechanism 11 are
provided with cylindrical engagement-depressions 14
for supporting the operating part 20.
[0021] The operating part 20 mounted to the switch
body 10 is provided with a knob 21 which is manipulated
by an operator; a cover 22 which substantially has a cir-
cular-arc structure in a cross-sectional view and which
substantially houses the switch body 10 positioned be-
low the knob 21; and a mounting portion 25 which con-
tinuously extends from the cover 22 and is provided for
mounting the operating part 20 to the switch body 10.
[0022] The knob 21 is rectangular and has a certain
thickness. The structure of the knob 21 allows an oper-
ator to press against one side so that the operating part
20 can be tilted. Furthermore, the knob 21 is covered by
a knob cover 21a composed of, for example, vinyl plas-
tic.
[0023] The cover 22 not only functions as a protector
for the internal structure of the switch body 10, but also
as a presser for push-rods 31 provided in the contact
units 30, which will be described later. For pressing
against each push-rod 31, an end portion of the cover
22 is provided with a pressing surface 24. Furthermore,
in substantially the center of the inner surface of the cov-
er 22, the tapered guide 23 is provided. The tapered
guide 23 is substantially V-shaped and comes in contact
with the top portion of the activating rod 13. Each op-
posing surface of the substantially V-shaped tapered
guide 23 bulges outward.
[0024] The mounting portion 25 has cylindrical en-
gagement-protrusions 26 extending outward from the
inner surfaces of the portion 25. The protrusions 26 en-
gage with the depressions 14 such that the operating
part 20 is supported by the switch body 10 in a tiltable
manner.
[0025] Each contact unit 30 includes one of the push-
rods 31 which moves downward by being pressed by
the pressing surface 24 of the operating part 20; a rod-
guide 32 for guiding the push-rod 31 in the vertical di-
rection; an elastic member 33 which is disposed below
the corresponding push-rod 31 and is thus pressed by
the bottom portion of the push-rod 31 so that the mem-
ber 33 moves downward while changing its shape; and
a metallic contact 34 provided on the undersurface of
the elastic member 33. The contact units 30 may be in-
tegrated with the switch body 10, or alternatively, may
be provided as separate units.
[0026] The push-rods 31 have a cylindrical structure
and have semi-spherical top portions. Moreover, the
bottom portions of the push-rods 31 are disc-shaped.
When the operating part 20 is in its initial state, that is,
in a state where the part 20 is centrally positioned, each
of the top portions of the push-rods 31 is in contact with
the pressing surface 24.
[0027] Each rod-guide 32 has a hole which substan-
tially has the same diameter as the corresponding push-
rod 31. Accordingly, the rod-guide 32 is capable of guid-
ing the push-rod 31 moving in the vertical direction. The

pressing surface 24 of the operating part 20 comes in
contact with the upper surface of each rod-guide 32 so
that the tilting angle of the operating part 20 can be reg-
ulated.
[0028] Each elastic member 33 is composed of insu-
lative rubber and is provided with a main portion 33a
which is substantially cylindrical and is pressed against
by the bottom portion of the corresponding push-rod 31,
and thin deformable-portions 33b which extend from the
bottom sections of the main portion 33a and have a
dome structure. The upper surface of each main portion
33a is connected to the bottom portion of the corre-
sponding push-rod 31, and the undersurface of each
main portion 33a is provided with one of the contacts 34.
[0029] The operation of the operating switch 1 will
now be described. Although the following description
explains a case in which the operating part 20 is tilted
toward the left side, the same applies for tilting the part
20 in the opposite direction except for the fact that the
conductive state on the substrate 40 will be different.
Furthermore, the same applies for an alternative case
where the operating part 20 moves in up/down motions.
[0030] When an operating force is applied to the knob
21, the operating part 20 is tilted with respect to the pro-
trusions 26 of the mounting portion 25. Fig. 2 illustrates
a state where the operating part 20 is tilted at an angle
of θ1. Accordingly, the activating rod 13 slides on the
tapered guide 23 by a distance proportional to the angle
θ1. The contact section between the tapered guide 23
and the activating rod 13 thus moves to a lower section
of the guide 23. This causes the activating rod 13 to be
pressed downwards and the coil spring 12 below the rod
13 to be compressed, thus generating a resilient force.
Accordingly, the rod 13 functions as a pressing unit that
applies pressure against the tapered guide 23. In other
words, because the activating rod 13 is biased against
the operating part 20 by the resilient force of the coil
spring 12, when an operator releases his/her hand from
the knob 21, the operating part 20 returns to the central
position. Moreover, according to this resilient force of
the coil spring 12, the rod 13 generates a counterforce
against the tilting of the operating part 20 via the tapered
guide 23. This counterforce advantageously imparts an
operational feel when an operator tilts the operating part
20.
[0031] When the operating part 20 is tilted by θ1, the
top portion of one of the push-rods 31 is pressed by the
pressing surface 24 of the cover 22, causing the push-
rod 31 to move downward. At the same time, the corre-
sponding main portion 33a connected to the bottom por-
tion of the push-rod 31 moves downward. As the main
portion 33a moves downwards, the corresponding de-
formable-portions 33b become deformed and thus gen-
erate a resilient force. When an operator releases his/
her hand from the knob 21, the push-rod 31 biased up-
ward against the pressing surface 24 by the resilient
force of the deformable portions 33b forces the operat-
ing part 20 to return to the central position. Moreover,
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when the main portion 33a is pressed, the deformable
portions 33b generate deformation resistance. When an
operator tilts the operating part 20, this resistance im-
parts an operational feel to the operator.
[0032] Accordingly, the resilient force for pulling back
the operating part 20 to the central position is applied
both by the coil spring 12 and the rubber deformable-
portions 33b. In comparison with conventional switches
where an operating part is pulled back to the central po-
sition by a resilient force of a single component, a less
amount of load is applied against the coil spring 12 and
the deformable portions 33b according to the present
invention. Furthermore, this reduces the operating noise
of the operating part 20.
[0033] As described above, since the top portions of
the push-rods 31 are in contact with the pressing surface
24 in the initial state of the switch 1, the top portion of
one of the push-rods 31 pressed by the pressing surface
24 moves downward immediately after the operating
part 20 is tilted. Moreover, at the same time, the corre-
sponding main portion 33a also moves downwards,
whereby the corresponding deformable-portions 33b
become deformed and thus generate deformation re-
sistance. Consequently, a combination of two types of
operational feel, i.e. the counterforce of the activating
rod 13 against the tapered guide 23 imparted by the re-
silient force of the coil spring 12 and the deformation
resistance generated by the deformable portions 33b,
is imparted regardless of any angle by which the oper-
ating part 20 is tilted.
[0034] Referring to Fig. 3, the following is a descrip-
tion of a state in which the operating part 20 is tilted from
angle θ1 to angle θ2 (θ1 < θ2). When the operating part
20 is tilted to angle θ2, the activating rod 13 slides further
down the tapered guide 23 by a distance proportional to
the angle from θ1 to θ2. Here, the rod 13 slides over one
of the bulges on the guide 23 to produce an operational
feel. In detail, as the operating part 20 is being tilted,
since the surfaces of the guide 23 bulge outward, the
angle of inclination of the guide 23 contacting the rod 13
becomes smaller. This means that the counterforce of
the rod 13 against the guide 23 becomes smaller in the
direction of the inclination of the guide 23. Accordingly,
from halfway through the tilting process of the operating
part 20, a less amount of operational force is required,
thereby imparting an operational feel to an operator.
[0035] Furthermore, as is similar to the tilting of the
operating part 20 by θ1, when an operator releases his/
her hand from the knob 21, the activating rod 13 biased
upward by the resilient force of the coil spring 12 forces
the operating part 20 to return to the central position.
[0036] By tilting the operating part 20 by θ2, the top
portion of one of the push-rods 31 is pressed further by
the pressing surface 24, causing the push-rod 31 to
move down further. Accordingly, the corresponding
main portion 33a is similarly moved downward, causing
the deformable portions 33b to buckle toward the inner
direction. The deformable portions 33b thus produce an

operational feel. In detail, although the deformable por-
tions 33b generate deformation resistance as the por-
tions 33b are being deformed, when the main portion
33a moves downward to an extent that the deformable
portions 33b cannot resist against the pressing force,
the portions 33b buckle inward. The deformation resist-
ance is reduced as the portions 33b buckle, thus pro-
ducing an operational feel. Furthermore, as the main
portion 33a moves downward, the corresponding con-
tact 34 on the undersurface of the main portion 33a
comes in contact with one of contacts 41 provided on
the substrate 40, thus switching the substrate 40 to a
conductive state.
[0037] As is similar to the tilting of the operating part
20 by θ1, when an operator releases his/her hand from
the knob 21, the push-rod 31 biased upward against the
pressing surface 24 by the resilient force of the deform-
able portions 33b forces the operating part 20 to return
to the central position.
[0038] The two kinds of operational feel produced by
the tapered guide 23 and the activating rod 13 and by
the deformable portions 33b are imparted substantially
at the same time. The timing for producing these two
kinds of operational feel can be controlled by adjusting,
for example, the bulges on the tapered guide 23 or the
top portion of the activating rod 13, the material and size
of the coil spring 12, the material for the elastic members
33, or the thickness and structure of the deformable por-
tions 33b.
[0039] Accordingly, by producing a combination of the
two kinds substantially at the same time, a new type of
operational feel can be imparted. Furthermore, modifi-
cations in, for example, the strength, the material, and
the structure of the coil spring 12, or in the thickness,
the structure, and the material of the deformable por-
tions 33b are possible so as to allow combinations of
various types of operational feel.
[0040] The technical scope of the present invention is
not limited to the above embodiment, and modifications
are permissible within the scope and spirit of the present
invention. Although the tapered guide bulges outward
and the activating rod slides over one of the bulges to
produce an operational feel in the above embodiment,
the present invention is not limited to such a structure.
For example, the tapered guide may alternatively be
provided with a small step on each opposing surface so
that the activating rod may slide over a corresponding
step to produce an operational feel. Accordingly, alter-
native structures are permissible.
[0041] Furthermore, although a coil spring is provided
in the above embodiment, components for biasing the
activating rod in the upward direction are not limited to
coil springs and other resilient members that generate
resilient force may be used alternatively. In that case, it
is preferable that the alternative resilient members are
composed of a material different from that of the elastic
members so that different types of operational feel may
be imparted.
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[0042] Furthermore, the operating part does not nec-
essarily need to have the structure described above. For
example, instead of being provided with a knob, the op-
erating part may alternatively have a seesaw-like struc-
ture.

Claims

1. An operating switch comprising:

a switch body disposed on a substrate having
substrate-contacts, the switch body including a
pressing unit and a resilient member, the press-
ing unit being biased upward by the resilient
member;
a tiltable operating part supported by the switch
body, the operating part having a tapered guide
which is substantially V-shaped and disposed
in the center of the undersurface of the operat-
ing part, the tapered guide being in contact with
the pressing unit; and
contact units which operate in conjunction with
the tilting of the operating part and come into
and out of contact with the substrate-contacts
so that the switch is turned on and off, each of
the contact units including a push-rod which
moves vertically when the operating part is tilt-
ed; an elastic member which is disposed below
the push-rod and which buckles when the push-
rod presses against the member; and an elas-
tic-member contact which comes in contact
with one of the substrate-contacts when the
elastic member buckles, wherein
when the operating part is tilted, the pressing
unit slides on the tapered guide while being
pressed downward by the guide so as to pro-
duce a first type of operational feel, and one of
the elastic members buckles while being
pressed downward by the corresponding push-
rod so as to produce a second type of opera-
tional feel, the first and second types of opera-
tional feel being produced substantially at the
same time.

2. The operating switch according to Claim 1, wherein
each opposing surface of the substantially V-
shaped tapered guide bulges outward so that when
the operating part is tilted, the pressing unit slides
over one of the bulges of the guide while being
pressed downward by the guide so as to produce
the first type of operational feel.

3. The operating switch according to one of Claims 1
and 2, wherein each elastic member includes a
main portion which is connected to the correspond-
ing push-rod and has the corresponding elastic-
member contact on the undersurface of the main

portion, and thin deformable portions which extend
from the bottom sections of the main portion and
have a dome structure, the deformable portions
buckling inward when the push-rod presses against
and moves the main portion so that the elastic-
member contact comes in contact with the corre-
sponding substrate-contact.

4. The operating switch according to any one of
Claims 1 to 3, wherein top portions of the push-rods
are in contact with an end portion of the operating
part in an initial state of the switch.
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