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(54) Sliding operation type switch apparatus

(57) A space is defined between the case (5) and
the flexible board (8), and each of the moving member
(1) which can be slidably moved and the driving mem-
ber (11) which can be turned is stored in the space part.
The moving member is resiliently biased toward its ini-
tial position by the coil spring (6) and then the tact
spring (9) is present between the fixed contact point
arranged at the flexible board and the driving member.

Then, the sliding motion of the moving member is con-
verted to a downward motion under turning operation of
the driving means, the tact spring is depressed with the
driving force, thereby the tact spring is depressed and
turned oppositely to perform the changing-over
between the switched-on state and the switched-off
state of the switch just after the click touch is generated.
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Description

[0001] This invention relates to a relative thin-type
sliding operation type switch apparatus in which a
switched-off state is changed over to a switched-on
state (or from the switched-on state to the switched-off
state) when a click touch is produced by sliding the
operation knob, and when the operating force is
removed, the operating knob is automatically returned
back to its initial position.
[0002] As this type of sliding operation type switch
apparatus, it is well known in the art to provide a switch
comprised of a moving member (a sliding member) hav-
ing an operating knob and a sliding element fixed to it; a
case for storing this moving member in such way that
the moving member can be slidably moved; a printed
circuit board having some contact patterns moved to or
away from the sliding member; and a coil spring for
automatically returning the moving member to its initial
position, and then a click mechanism is constituted by a
protrusion arranged at a side surface of the moving
member and another protrusion arranged at an inner
side surface of the case.
[0003] In the case of such a prior art as described
above, when the operating knob exposed out of an
opening of the case is operated and the moving mem-
ber is slid by a predetermined amount while compress-
ing the coil spring, the protrusion of the moving member
is engaged with or disengaged from the protrusion of
the case to generate a click touch, and immediately
after the generation of the click touch, an electrical con-
nected state of the sliding member in respect to the con-
tact patterns is changed to cause the switch-on or
switch-off state to be changed over. Accordingly, an
operator can acknowledge positively a timing in which
an off-state is changed over to an on-state (or from on -
state to off - state) through a click touch transferred to a
hand or a finger. In addition, when an operating force
applied to the operating knob of the moving member slid
is released, the moving member is automatically
returned back to its initial position by a resilient force of
the coil spring compressed up to now, so that the switch
is returned back automatically to its off-state (or on-
state).
[0004] In the case of the aforesaid prior art sliding
operation type switch, the click mechanism is operated
such that the protrusion of the moving member is
engaged with or disengaged from the protrusion of the
case, wherein the engaged relation between the two
members is utilized, so that considering a disturbance in
size
(tolerance) generated at the forming stage or assem-
bling stage shows that it is difficult to define strictly a
timing where the click touch is produced. However, the
sliding operation type switch in which the timing where
the click touch is generated and the timing where the
switched-on or switched-off state is changed over are
substantially displaced provides a poor convenience in

use for an operator. In addition, since the
operator is apt to finish the sliding operation at the time
when the click touch is generated, in particular if an
operating stroke of the moving member is low, a degree
of influence caused by the dispersion in view of its size
becomes relatively large and the click touch is gener-
ated slightly fast, the operator misunderstands that the
switch is changed over irrespective of the fact that the
switched-on or switched-off change-over state of the
switch is not carried out, and erroneously operates the
switch. Such a disadvantage as described above further
provides a restriction that an operating stroke of the
moving member can not be set to a too small value.

[0005] The present invention is operated such that
as the moving member is slid by a predetermined
amount, a driving member is driven in a direction oppo-
site to its moving direction to depress a tact spring and
as this tact spring is reversed, the switched-on or
switched-off change-over state of the switch is carried
out along with a production of this click touch. Such a
sliding operation type switch as described above is
operated such that a presence of the driving member
causes an operating force for slidably moving the mov-
ing member to be changed to a force for depressing and
operating the tact spring and then as one member of
this tact spring is reversed in operation, a production of
the click touch and the changing-over of the switched-
on or switched-off state are carried out substantially in a
synchronous manner. Accordingly, even if each of the
component parts shows a disturbance in size, a timing
where the click touch is produced and another timing
where the switched-on or switched-off state is carried
out can always be substantially coincided to each other,
resulting in that any erroneous operation can be pre-
vented to improve a convenience in usage and at the
same time a reduction in operating stroke is facilitated
and so a degree of freedom in design is expanded.
[0006] In the case of the sliding operation type
switch apparatus of the present invention, there are pro-
vided a case having an opening; a board integrally
formed with this case to define a space section; a mov-
ing member having an operating knob exposed out of
the opening and stored in the space section in such a
way that it can be slidably moved in a predetermined
direction substantially in parallel with the board; a recov-
ering means for resiliently biasing the moving member
to its initial position; a driving member held in the space
section in such a way that it can be moved in a direction
intersecting the board (a direction intersecting the pre-
determined direction); a tact spring arranged between
the driving member and the board; a switching section
operated by this tact spring, wherein the sliding motion
of the moving member is changed by the driving mem-
ber toward a direction intersecting the board to depress
the tact spring and then the switched-on or switched-off
state of the switching section is changed over along with
a reversing operation of the tact spring.
[0007] The sliding operation type switch apparatus
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constituted as described above is operated such that as
the operating knob exposed out of the opening of the
case is operated to cause the moving member to be slid
by a predetermined amount against a resilient force of
the recovering means, this moving member drives the
driving member in a direction intersecting its moving
direction and the driving member pushes the tact spring
with the driving force, so that the switched-on state or
switched-off state of the switching section can be
changed over by the reversed tact spring. That is, the
sliding operation type switch apparatus is operated such
that the operating force for moving the moving member
is changed over to a force for depressing and operating
the tact spring through the driving member and at same
time a click touch is produced as the reversing operation
of the tact spring is carried out and the switched-on or
switched-off state at the switching section are changed
over. More practically, the click touch is produced at the
time when the tact spring is reversed and the switched-
on or switched-off state is changed over just after
reversing operation. Accordingly, there occurs no possi-
bility that a timing where the click touch is produced and
another timing where the switched-on or switched-off
state of the switching section is changed over are dis-
placed undesirably.

[0008] In the aforesaid configuration, although it is
also possible to slide the driving member in an upward
or downward direction crossing at a right angle with the
board, it is preferable that the driving member is oper-
ated to turn and the tact spring is depressed by it. In this
case, if the driving member is provided with a fulcrum
point acting as a center of turning operation and an act-
ing portion positioned more near to the moving member
than that of fulcrum point, wherein the moving member
is engaged with the acting portion when the moving
member is slid and moved, the driving member is rota-
tionally driven around the fulcrum point, the driving
member may be operated smoothly and positively by
the moving member during its sliding motion.
[0009] In addition, with the aforesaid configuration,
if the driving member is provided with a position setting
hole and a restricting member inserted into the position
setting hole is protruded at the case, the positional dis-
placement of the fulcrum portion is prevented by the
restricting member when the driving member is turned,
resulting in that it is possible to stabilize a lotus of the
acting portion and to perform a positive depression of
the central part of the tact spring and further it becomes
possible to improve more a reliability in operation.
[0010] In addition, in the aforesaid configuration,
although it is also possible to apply a leaf spring as the
returning means, it is preferable to use a coil spring as
the returning means. In this case, if the coil spring is
assembled into the moving member, concurrently a
driving protrusion is arranged at the case, the end part
of the coil spring is restricted in its position by the driving
protrusion during sliding motion of the moving member
and compressed, a self-return mechanism is simplified

and a small-sized thin formation of an entire switch may
easily be promoted.

[0011] Further, in the aforesaid configuration, it is
satisfactory if the tact spring has a function to generate
at least a click touch. For example, in the case that a
pair of opposing films have a fixed contact point and a
movable contact point as found in a membrane switch
for the aforesaid switching section, it is satisfactory that
the movable contact point on the film is brought into
contact with the fixed contact point as the tact spring is
reversed. In addition, it is also possible that the tact
spring has a function for generating a click touch and
another function for acting as a movable contact point.
In this case, if the fixed contact point is arranged on the
board as the switching part, it is possible to change over
the switched-on or switched-off state of the switching
section as the tact spring is reversed, so that the
number of component parts can be reduced.
[0012] Embodiments of the present invention will
now be described, by way of example only, with refer-
ence to the accompanying drawings, in which:

Fig.1 is a partial sectional top plan view for showing
a switched-off state of the sliding operation type
switch of the preferred embodiment of the present
invention.
Fig.2 is a sectional view taken along line 2-2 of
Fig.1.
Fig.3 is a partial sectional top plan view for showing
a switched-on state of the sliding operation type
switch.
Fig.4 is a sectional view taken along line 4-4 of
Fig.3.
Fig.5 is a top plan view for showing a moving mem-
ber installed at the sliding operation type switch.
Fig.6 is a bottom view for showing a case installed
at the sliding operation type switch.
Fig.7 is a front elevational view for showing a driving
member installed at the sliding operation type
switch.
Fig.8 is a bottom view for showing the driving mem-
ber.

[0013] The sliding operation type switch shown in
these figures is mainly comprised of a moving member
1 having an operating knob 2 or a spring storing part 3;
a case 5 having an opening 4 for exposing the operating
knob 2 and storing the moving member 1 in such a way
that the moving member can be slid and moved toward
a predetermined direction (the right and left direction in
Figs.1 to 4); a coil spring 6 arranged within the spring
storing part 3 of the moving member 1 while its extend-
ing or retracting direction is being substantially coin-
cided with the predetermined direction; a supporting
plate 7 integrally formed at the lower end of the case 5;
a flexible board (substrate) 8 fixed on the supporting
plate 7 and having a contact pattern (a fixed contact
point) not shown; a tact spring 9 mounted on the flexible
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board 8 to cover the contact pattern and generating a
click touch when it is turned in a reverse direction; an
adhesive tape 10 fixing the tact spring 9 to the flexible
board 8; and a driving member 11 (refer to Figs.7 and 8)
connecting a fulcrum point 12 with an acting part 13 and
rotatably arranged within the case 5 (refer to Figs.7 and
8), the moving member 1 and the driving member 11
are stored in a space defined between the case 5 and
the flexible board 8.
As shown in Figs.1 to 5, a tapered part 1a opposing to
the acting part 13 of the driving member 11 is formed at
the extremity end of the moving member 1 sliding along
it, both ends of the spring storing part 3 become receiv-
ing portions 1b of the coil spring 6 under no load and
then one of the receiving portions 1b is provided with a
recess 1c for use in inserting a driving protrusion 5a to
be described later. As shown in Figs.1 to 4, and Fig.6, at
a top surface of the case 5 (an inner bottom surface) are
protruded a driving protrusion 5a inserted into the
recess 1c and abutted against one end of the coil spring
6, and a restricting part 5b inserted into a position set-
ting hole 11a arranged between the fulcrum point 12
and the acting part 13 of the driving member 11. This
driving protrusion 5a is extended toward a sliding move-
ment direction of the moving member 1 to guide the
recess 1c when the moving member 1 is slid and moved
and to restrict a position of the coil spring 6 for compres-
sion. In turn, the restricting part 5b restricts a position of
the entire driving member 11 to prevent a positional dis-
placement of the fulcrum point 12 when the driving
member 11 rotates. The tact spring 9 may also act as a
movable contact point and this spring can be moved to
or away from the contact point pattern (the fixed contact
point) on the flexible board 8. In addition, the acting part
13 of the driving member 11 is provided with a pressing
protrusion 13a abutted against the central part of the
tact spring 9. When the central part of the tact spring 9
is pushed by the pressing protrusion 13a and oppositely
turned, a click touch is generated and concurrently the
tact contact spring 9 comes into contact with the fixed
contact point to be changed from the switched-off state
to the switched-on state. In addition, the driving means
11 is rotationally driven around the fulcrum point 12 due
to the fact that when the tapered part 1a is engaged with
the acting part 13 as the moving member 1 is slid, the
acting part 13 is pushed down by the tapered part 1a.

[0014] Next, an operation of the sliding operation
type switch constructed as described above will be
described as follows. Under no load state shown in
Fig.1, the moving member 1 is pushed against the left
end shown in the figure in the case 5 with a resilient
force of the coil spring 6 under an initial compressed
state resiliently abutted against the driving protrusion 5a
and both receiving portions 1b, and the tapered part 1a
of the moving member 1 is placed at a position spaced
apart from the acting part 13 of the driving member 11.
Under this state, as shown in Fig.1, since the tact spring
9 acting as the movable contact point is spaced apart

from the fixed contact point of the flexible board 8, it is
kept at the switched-off state.

[0015] Now, when an operator operates the operat-
ing knob 2 exposed at the opening 4 of the case 5,
slides the moving member 1 by a predetermined
amount in a rightward direction as viewed in Figs.1 and
2 against a resilient force of the coil spring 6 to cause
the driving protrusion 5a to be advanced relatively, the
tapered part 1a is abutted against the acting part 13
under a further sliding motion of the moving member 1
and the driving member 11 is rotationally driven in a
counter-clockwise direction shown in Fig.2. Then, when
the moving member 1 is slid and moved up to the posi-
tion shown in Fig.3, a descending amount of the acting
part 13 is increased and the pressing protrusion 13a
oppositely turns the central part of the tact spring 9 as
shown in Fig.4, resulting in that a click touch is pro-
duced and the switched-off state is changed over to a
switched-on state. Accordingly, the operator can posi-
tively acknowledge that this sliding operation type
switch is turned on with the click touch transferred to the
hand and fingers of the operator. In addition, when the
aforesaid operating force under such a switched-on
state is removed, the moving member 1 is moved from
the position shown in Figs.3 and 4 toward a leftward
direction by the resilient force of the coil spring 6 of
which position is restricted by the driving protrusion 5a
and compressing amount is increased and then the
moving member is automatically returned back to the
initial position shown in Figs.1 and 2, resulting in that
the moving member 1 is returned automatically to the
original switched-off state.
[0016] The sliding operation type switch of the pre-
ferred embodiment is operated such that the operating
force for slidably moving the moving member 1 is con-
verted to a force for pressing the tact spring 9 through
the driving member 11, the click touch is generated
when the tact spring 9 is oppositely turned, and then the
switched-on state or switched-off state is changed over.
Accordingly, there occurs no possibility that a timing
where the click touch is produced and a switch-over tim-
ing of the switched-on or switched-off state of the switch
are displaced undesirably, resulting in that an erroneous
operation can be prevented positively and its conven-
ience in use is also improved.
[0017] In addition, in the preferred embodiment the
tapered part 1a of the moving member 1 is engaged
with the acting part 13, thereby the driving member 11
is rotationally driven around the fulcrum point 12 and a
positional displacement of the fulcrum point 12 during
the turning operation is prevented by the restricting part
5b arranged at the case 5, resulting in that the driving
member 11 can be operated smoothly and positively by
the driving member 1 when it is slid. However, it is also
possible to employ a driving member in which the slid-
ing motion of the moving member 1 can be converted
into an operation (for example, an upward or downward
motion) other than rotation.
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[0018] In addition, the driving protrusion 5a for use
in compressing the coil spring 6 is extended in a slide
moving direction of the moving member 1 and at the
same time its partial portion is inserted into the recess
1c even in both cases of non-operated state (under no
load state) and of operated state, resulting in that the
driving protrusion 5a is not engaged with the recess 1c
and the moving member 1 can be slid and moved
smoothly.

[0019] In addition, in the case of the preferred
embodiment although the operating knob 2 is integrally
formed with the moving member 1, it is also applicable
that both members are separately arranged and the
operating knob 2 is fixed to the moving member 1. Sim-
ilarly, it is also applicable that the top surface (an upper
wall) and the side surfaces (side walls) are formed as
separate component parts.
[0020] Further, although the tact spring 9 is also
applied as a movable contact point in the preferred
embodiment, it is also available that the movable con-
tact point is arranged in separate from the tact spring 9
in such a way that a membrane switch is used in place
of the flexible board 8 and then the tact spring 9 is
mounted on the membrane switch. Additionally, if a rigid
board is used in place of the flexible board 8, the rigid
board may have a function of the supporting plate 7.
[0021] In addition, if a sliding member is arranged at
the lower surface of the moving member 1 and some
conductive patterns such as resistors or electrical col-
lectors which are in slidable contact with the sliding
member are arranged at the flexible board 8, it is also
possible perform simultaneously a changing of resist-
ance value accompanied by the sliding motion of the
moving member 1 in separate from the aforesaid
switching mechanism where the driving member 11 or
the tact spring 9 is present.
[0022] Since the operating force for slidably moving
the moving member is converted into a force for oppo-
sitely turning the tact spring through the driving mem-
ber, the click touch is generated by the opposite turning
action of the tact spring and at the same time the
switched-on state or switched-off state is changed over,
even if the size disturbance in each of the component
parts or disturbed state in assembly occurs, a timing
where the click touch is produced and another timing
where the switched-on or switched-off state is changed
over can always be coincided to each other, an errone-
ous operation can be prevented and a convenience in
operation can be improved and at the same time the
operating stroke can be easily reduced, resulting in that
a degree of freedom in design is also expanded.

Claims

1. A sliding operation type switch apparatus compris-
ing: a case having an opening therein; a board inte-
grally formed with this case to define a space part;
a moving member having an operating knob

exposed out of said opening and stored in said
space part in such a way that it can be slid and
moved in a predetermined direction substantially in
parallel with said board; a returning means for resil-
iently biasing the moving member to its initial posi-
tion; a driving member held within said space part
in such a way that it can be moved in a direction
intersecting said board; a tact spring arranged
between the driving member and said board; and a
switching part operated by this tact spring,

wherein the sliding motion of said moving
member is converted by said driving member into a
direction intersecting said board to depress said
tact spring and a switched-on or switched-off state
of said switching part is changed over as said tact
spring is turned oppositely.

2. A sliding operation type switch apparatus according
to claim 1, wherein said driving member is provided
with a fulcrum point serving as a center of turning
operation and an acting part positioned at said
moving member side compared with the fulcrum
point, and when the moving member is slid, said
moving member is engaged with said acting part to
cause said driving member to be rotationally driven
around said fulcrum point.

3. A sliding operating type switch apparatus according
to claim 1 or 2, wherein a position setting hole is
formed at said driving member and a restricting part
inserted into said position setting hole is protruded
at said case.

4. A sliding operation type switch apparatus according
to claim 1, 2 or 3, wherein said returning means is
comprised of a coil spring assembled into said mov-
ing member, a driving protrusion is arranged at said
case, and the end part of said coil spring is
restricted in its position with said driving protrusion
when said moving member is slid and moved,
whereby the spring is compressed.
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