
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
37

2 
17

1
A

1
*EP001372171A1*
(11) EP 1 372 171 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
17.12.2003 Bulletin 2003/51

(21) Application number: 03012727.8

(22) Date of filing: 04.06.2003

(51) Int Cl.7: H01H 19/28, B60Q 1/14

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States:
AL LT LV MK

(30) Priority: 14.06.2002 JP 2002174759

(71) Applicant: Kabushiki Kaisha Tokai Rika Denki
Seisakusho
Niwa-gun, Aichi (JP)

(72) Inventors:
• Koide, Takashi

Ohguchi-cho, Niwa-gun, Aichi (JP)
• Meada, Isao

Ohguchi-cho, Niwa-gun, Aichi (JP)

(74) Representative: Grünecker, Kinkeldey,
Stockmair & Schwanhäusser Anwaltssozietät
Maximilianstrasse 58
80538 München (DE)

(54) One-way rotary switch

(57) A one-way rotary switch with a first stopper face
(7b) provided on each of click teeth (7) of a click teeth
portion (8) of a click mechanism (14) affording a click
feeling during the rotation-operation of a rotary knob
(11). Second stopper face (13b) is provided on a tooth

portion (13) of a click piece (10). The first stopper face
(7b) and the second stopper face (13b) cooperate to
prevent the rotary knob (11) from rotating in a direction
opposite to a direction indicated by an arrow A. Conse-
quently, there is no need for providing a stopper as an
additional component.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a one-way ro-
tary switch configured in such a way as to allow a rotary
knob to perform a rotation-operation in only one direc-
tion.
[0002] Some levers respectively provided on steering
column parts of vehicles, such as an automobile, are
each provided with a rotary switch. Hitherto, generally,
such a kind of a rotary switch has been enabled to per-
form rotation-operations of a rotary knob around an axis
both in one direction and in the opposite direction, and
configured in such a way as to change over switch ele-
ments with progress of the rotation-operation of the ro-
tary knob. In this case, a click mechanism is provided
therein so as to afford a click feeling. Generally, this click
mechanism comprises a click teeth portion, which has
a plurality of click teeth, and a click piece provided in a
rotary knob in such a way as to be pushed against the
click teeth portion and as to slide on the click teeth por-
tion as the rotary knob rotates.
[0003] Meanwhile, there is a demand for a rotary
switch that is provided in such a kind of a lever and con-
figured in such a manner as to allow a rotary knob to
rotate in only one direction and as to inhibit the rotary
knob from rotating in the opposite direction. To meet this
demand, a stopper for preventing the rotary knob from
performing a rotation-operation in the opposite direction
is needed. However, in the case that the stopper is pro-
vided as an additional component, the rotary knob has
a drawback in that the number of components thereof
increases.

SUMMARY OF THE INVENTION

[0004] The invention is accomplished in view of the
aforementioned circumstances. Accordingly, an object
of the invention is to provide a one-way rotary switch
adapted to allow a rotary knob to perform a rotation-op-
eration in only one direction.
[0005] In order to solve the aforesaid object, the in-
vention is characterized by having the following ar-
rangement.
First aspect A one-way rotary switch comprising:

a switch body;
a rotary knob rotatable around an axis with respect
to the switch body;
a switch element changed over based on a rotation
of the rotary knob; and
a click mechanism provided between the switch
body and the rotary knob for allowing the rotary
knob to rotate in a first direction and inhibiting the
rotary knob from rotating in a second direction op-
posite to the first direction, the click mechanism af-
fording a click feeling during the rotation of the ro-

tary knob, the click mechanism including,
a click teeth portion provided at the switch body and
including a plurality of click teeth, wherein each of
the click teeth includes an upward slope extending
along the first direction and a first stopper face pro-
vided at an end portion of the upward slope so as
to extend in a direction substantially perpendicular
to the axis;
a click piece provided at the rotary knob, movable
in the axis with respect to the rotary knob and rotat-
ably together with the rotary knob with respect to
the switch body, wherein the click piece includes a
sliding face which slides along the upward slope of
the click teeth as the rotary knob rotates in the first
direction, and a second stopper face for preventing
the rotary knob from rotating in the second direction
in cooperation with the first stopper face; and
an urging member provided between the click piece
and the rotary knob for urging the click piece toward
the click teeth portion.

Second Aspect The one-way rotary switch according to
the first aspect, wherein the urging member is a com-
pression coil spring.
Third Aspect The one-way rotary switch according to the
first aspect, wherein the switch body includes a cylindri-
cal portion to which the rotary knob rotatably attached.
Fourth Aspect The one-way rotary switch according to
the third aspect, wherein the click piece is an annular
shape having a hole through which the cylindrical por-
tion passes.
Fifth aspect The one-way rotary switch according to the
first aspect, wherein the click piece includes a plurality
of the second stopper faces, number of which corre-
sponds to a number of the first stopper faces.
Sixth Aspect The one-way rotary switch according to the
first aspect, wherein a plurality of the click pieces are
provided at the rotary knob.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 is an exploded perspective view illustrating
a primary part of a first embodiment of the invention.
FIG. 2 is a front view illustrating the entirety of a le-
ver.
FIG. 3 is a sectional view taken along line X-X of
FIG. 2.
FIG. 4 is an exploded perspective view illustrating
a primary part of a second embodiment of the in-
vention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0007] Hereinafter, a first embodiment of the invention
is described with reference to FIGS. 1 to 3. Referring
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first to FIGS. 2 and 3, there is shown a lever 1, which is
provided on a steering column portion (not shown) of an
automobile. The lever 1 is constructed as a hollow com-
ponent by combining a lever upper part 2 and a lever
lower part 3. One-way rotary switch 4 according to the
invention is incorporated into an axial-end-side part (at
the left side, as viewed in FIG. 2) of this lever 1. In this
case, this one-way rotary switch 4 is used as an infor-
mation display selection switch.
[0008] Holder 5 serving as a base of the one-way ro-
tary switch is fixedly mounted in the lever 1. As shown
in FIG. 1, this holder 5 integrally has a mounting portion
6, which is fixed to the lever 1 and provided at the left
side as viewed in this figure, a click teeth portion 8 hav-
ing a plurality of click teeth 7 provided at an axially mid-
dle portion, and an axially extending cylindrical portion
9 provided at the right side. The respective click teeth 7
of the click teeth portion 8 project to the right, as viewed
in FIGS. 1 and 3, and arranged around the cylindrical
portion 9 like a ring.
[0009] Each of the click teeth has a upward slope 7a
along a direction indicated by an arrow A, which is a di-
rection of rotation toward one direction around an axis,
and also has a first stopper face 7b provided at an end
portion at the side of the arrow A of this slope 7a in such
a way as to be nearly perpendicular to the direction of
the arrow A (that is, the direction of rotation).
[0010] Around the cylindrical portion 9 of the holder
5, a click piece 10 and a rotary knob 11, each of which
is formed like a ring, are rotatably fitted. The click piece
10 is enabled to rotate in the direction of rotation togeth-
er with the rotary knob 11, and to singly move in an axial
direction. Between the click piece 10 and the rotary knob
11, a spring member 12 constituted by a compression
coil spring, which composes an urging member, is dis-
posed. The click piece 10 is pushed against the click
teeth portion 8 by a pushing force of this spring member
12.
[0011] The click piece 10 has teeth portions, the
number of which corresponds to that of the click teeth
7, on the surface (that is, the left side surface) thereof
at the side of the click teeth portion 8. Further, each of
the click portions 13 has a sliding face 13a constituted
by a slope facing the slope 7a of the clip tooth 7, and
also has a second stopper face 13b provided at an end
portion of this sliding face 13a in such a way as to be
nearly perpendicular to the direction of rotation (that is,
the direction of the arrow A) of the rotary knob 11.
[0012] Incidentally, a click mechanism 14 comprises
the click teeth portion 8 of the holder 5, the click piece
10, and the spring member 12 for urging this click piece
10 to the click teeth portion 8.
[0013] The rotary knob 11 is configured in such a way
as to partly be exposed from opening portions 2a and
3a respectively formed in the lever upper part 2 and the
lever lower part 3. In an outer surface of the rotary knob
11, a large number of convex portions 15 are provided
in such a manner as to project therethrough. Thus, ro-

tation-operations thereof are easy to perform.
[0014] Around the cylindrical portion 9, a ring-like in-
sulator 16 is fixedly fitted by being placed at the right
side of the rotary knob 11 and in the lever 1. This insu-
lator 16 restrains the rotary knob 11 from moving to the
right. Although not shown in detail, plural stationary con-
tacts 17 are provided like a ring on the left side face (that
is, the face at the side of the rotary knob 11). On the right
side of the rotary knob 11, a movable contact 18 inte-
grally rotating with the rotary knob 11 is provided. This
movable contact 18 is press-contacted with the left side
surface of the insulator 16 by its own elastic force.
[0015] Incidentally, a switch element 19 of the one-
way rotary switch 4 comprises this movable contact 18
and the stationary contact 17. Further, although not
shown, a lead wire is connected to the stationary contact
17. This lead wire is led to the steering column through
the inside of the lever 1.
[0016] Meanwhile, a pushbutton switch 20 is provided
at the left-side end portion of the lever 1. This pushbut-
ton switch 20 is used as an information reset/set switch.
Stationary contact 21 of this pushbutton switch 20 is fix-
edly provided at the mounting portion 6 of the holder 5
through a bush 22. Pushbutton 23 is provided at the left-
side end portion of the lever 1 in such way as to be able
to move in an axial direction. Further, the pushbutton 23
is prevented from falling off axially outwardly.
[0017] Spring member 25 constituted by a compres-
sion coil spring made of an electrically conductive ma-
terial is disposed between a terminal 24 and the push-
button 23, which are fixedly provided around the bush
22. The pushbutton 23 is pushed axially and outwardly
(that is, to the left, as viewed in FIGS. 2 and 3) by a
pushing force of this spring member 25. The spring
member 25 is integrally provided with a movable contact
portion 26. This movable contact portion 26 faces the
stationary contact 21 from an axial direction. The mov-
able contact portion 26 is electrically connected to the
terminal 24 through the spring member 25. The lead
wires 25 are connected to the terminal 24 and the sta-
tionary contact 21, respectively. These lead wires 25 are
led to the steering column of the vehicle through the cy-
lindrical portion 9 of the holder 5 and the lever 1. Op-
posed contact switch elements 27 are constituted by the
stationary contact 21 and the movable contact portion
26.
[0018] Next, an operation of this embodiment of the
aforementioned configuration is described hereinbelow.
[0019] First, when the rotary knob 11 is not operated
in the one-way rotary switch 4, each of the sliding faces
13a of the click piece 10 abuts against the slope 7a of
the associated click tooth 7. Moreover, each of the sec-
ond stopper faces 13b abuts against the first stopper
face 7b of the associated click tooth 7.
[0020] When a rotation-operation of the rotary knob
11 in the direction of the arrow A is performed during
this state, the click piece 10 rotates in the direction of
the arrow A together with the click piece 10 while each
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of the sliding faces 13a of the click piece 10 slides on
the slope 7a of an associated one of the click teeth 7.
Further, when each of the sliding faces 13a goes over
the slope 7a of the associated click tooth 7, the click
piece 10 moves along the stopper face 7b of the click
tooth 7 in the direction of an arrow B shown in FIGS. 1
and 3. Then, each of the sliding faces 13a of the click
piece 10 abuts against the slope 7a of the next associ-
ated click tooth 7. Moreover, each of the second stopper
faces 13b abuts against the first stopper face 7b of the
next associated click tooth 7a. As this rotary knob 11
rotates, the movable contact 18 comes apart from or in
contact with the stationary contact 17 during the mova-
ble contact 18 slides on the left side surface of the insu-
lator 16. Thus, the switch elements 19 are changed over.
Moreover, the click mechanism 14 affords a click feeling.
[0021] When the rotation-operation of the rotary knob
11 in the direction of the arrow A is further performed,
the switch elements 19 are sequentially changed over
by repeatedly performing operations similar to the afore-
mentioned one.
[0022] Incidentally, even when a rotation-operation of
the rotary knob 11 in the direction opposite to that of the
arrow A is tried, each of the second stopper faces 13b
of the click piece 10 abuts against the first stopper face
7b of the associated click tooth 7. Therefore, the rota-
tion-operation of the click piece 10, thus, that of the ro-
tary knob 11 in the direction opposite to that of the arrow
A cannot be performed. Hence, the first stopper faces
7b and the second stopper faces 13b cooperate to pre-
vent the rotation-operation of the rotary knob 11 in the
direction opposite to that of the arrow A from being per-
formed.
[0023] Meanwhile, when the pushbutton 23 is not
push-operated, the movable contact portion 26 is sep-
arated from the stationary contact 21 in the pushbutton
20, so that the switch element 27 is in an off-state. When
the movable contact portion 26 is brought into contact
with the stationary contact 21 by push-operating the
pushbutton 23 in the direction of the arrow C against the
pushing force of the spring member 23, the switch ele-
ment 27 is turned on. Control unit (not shown) judges
according to a received signal that this signal is, for ex-
ample, a set signal. Further, when the push-operation
of the pushbutton is canceled, the pushbutton 23 is re-
turned by the pushing force of the spring button to an
initial position, so that the switch element 27 is put into
an off-state again.
[0024] Further, when a push-operation of the push-
button 23 is performed again and the movable contact
portion 26 comes into contact with the stationary contact
21, the switch element 27 is turned on. This time, the
control unit (not shown) judges according to a received
signal that this signal is a reset signal. Thus, at each of
push-operations of the pushbutton 23, the set signal and
the reset signal are alternately outputted therefrom.
[0025] The first embodiment can obtain the following
advantages. That is, the one-way rotary switch 4 is con-

figured so that the first stopper faces 7b of each of the
click teeth 7 of the click teeth portion 8 and the second
stopper faces 13b of the click piece 10 cooperate to pre-
vent the rotary knob 11 from rotating in a direction op-
posite to the one direction. Thus, there is no necessity
for providing a stopper therein. This enables reduction
in the number of components, as compared with the
case of needing the stopper as an additional compo-
nent.
[0026] FIG. 4 illustrates a second embodiment of the
invention. This second embodiment differs from the first
embodiment in the following respects.
[0027] Holder 30 of a one-way rotary switch has a
mounting portion 31 whose section is rectangular, a click
portion 32 provided at the right side portion of this
mounting portion 31, a cylindrical portion 33 protruding
therefrom to the right, and a stationary contact mounting
portion 34 projecting to the left and having a C-shaped
section. The holder 30 is fixedly mounted in the lever.
Although not shown in detail, the click teeth portion 32
is provided with plural click teeth 35, which are similar
to the click teeth 7 and arranged like a ring. Each of the
click teeth 35 has a slope 35a and a first stopper face
35b.
[0028] Around the cylindrical portion 33, a ring-like ro-
tary knob 36 is rotatably fitted. In the left-side surface of
this rotary knob 36, concave portions 37 are formed at
two places. In each of the concave portions 37, a spring
member 38 and a click piece 39 are accommodated.
Each of the click pieces 39 has a sliding face 39a and
a second stopper face 39b. In this case, a click mecha-
nism 40 comprises a click teeth portion 32, a click peace
9, and a spring member 38. Incidentally, the constitution
of a switch element 19 is similar to that of the switch
element of the first embodiment.
[0029] Although the two click pieces 39 are separately
provided in the second embodiment, this embodiment
does not need a stopper as an additional component.
Consequently, the second embodiment can obtain ad-
vantages similar to those of the first embodiment.
[0030] As is apparent from the foregoing description,
according to the invention, the first stopper face of each
of the click teeth prevents the rotary knob in cooperation
with the second stopper face of the click piece from ro-
tating in the direction opposite to the one direction. Thus,
there is no need for providing a stopper as an additional
component. Consequently, as compared with the case
of needing a stopper as an additional component, the
invention can reduce the number of components.

Claims

1. A one-way rotary switch comprising:

a switch body;
a rotary knob rotatable around an axis with re-
spect to the switch body;
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a switch element changed over based on a ro-
tation of the rotary knob; and
a click mechanism provided between the switch
body and the rotary knob for allowing the rotary
knob to rotate in a first direction and inhibiting
the rotary knob from rotating in a second direc-
tion opposite to the first direction, the click
mechanism affording a click feeling during the
rotation of the rotary knob, the click mechanism
including,
a click teeth portion provided at the switch body
and including a plurality of click teeth, wherein
each of the click teeth includes an upward slope
extending along the first direction and a first
stopper face provided at an end portion of the
upward slope so as to extend in a direction sub-
stantially perpendicular to the axis;
a click piece provided at the rotary knob, mov-
able in the axis with respect to the rotary knob
and rotatably together with the rotary knob with
respect to the switch body, wherein the click
piece includes a sliding face which slides along
the upward slope of the click teeth as the rotary
knob rotates in the first direction, and a second
stopper face for preventing the rotary knob from
rotating in the second direction in cooperation
with the first stopper face; and
an urging member provided between the click
piece and the rotary knob for urging the click
piece toward the click teeth portion.

2. The one-way rotary switch according to claim 1,
wherein the urging member is a compression coil
spring.

3. The one-way rotary switch according to claim 1,
wherein the switch body includes a cylindrical por-
tion to which the rotary knob rotatably attached.

4. The one-way rotary switch according to claim 3,
wherein the click piece is an annular shape having
a hole through which the cylindrical portion passes.

5. The one-way rotary switch according to claim 1,
wherein the click piece includes a plurality of the
second stopper faces, number of which corre-
sponds to a number of the first stopper faces.

6. The one-way rotary switch according to claim 1,
wherein a plurality of the click pieces are provided
at the rotary knob.
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