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SWITCH DEVICE

A switch device, comprising: a base body (1), a

plurality of switching units (2) mounted on the base body,
an operation panel (3) operable to slant in a plurality of
different directions with respect to the base body and
separately press each of the plurality of the switching
units through a support rod (4) flexibly connected to the
base body, and areset mechanism (5) configured todrive
the operation panel to restore from any slant state to a
balanced state with respect to the base body; in the bal-
anced state, the operation panel does not press any one
of the plurality of the switch units. The switch device has
a pleasing appearance and is easy to operate.
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Description

Field of Disclosure

[0001] Embodiments of the present disclosure relate
to a switch device, and particularly to a switch device for
controlling multiple switch units.

Background of the disclosure

[0002] The current mechanical switch device usually
uses one switch button to control one switch unit, and at
most uses one switch button to control two switch units.
To achieve control of multiple switch units in one switch
device, multiple switch buttons are usually disposed par-
allelly in one switch device to operate different switch
units. There is a gap among the multiple switch buttons
which are arranged together, the width of each gap may
be varied and the slanting angle of each switch button
may also be inconsistent. This causes unpleasing ap-
pearance of the switch device. Moreover, arrangement
of the multiple switch buttons on a limited surface of the
switch device will cause the surface area of each button
smaller, which is harmful for the user’s convenient and
accurate operation on the buttons.

[0003] Therefore, itis desirable to provide a switch de-
vice that can control multiple switch units, and has a
pleasing appearance and easy-to-operate characteristic.

Summary of the disclosure

[0004] An object of the present disclosure is to provide
a switch device which is used to solve at least a portion
of above problems.

[0005] Accordingto an embodiment of the present dis-
closure, there is provided a switch device, comprising: a
base body on which multiple switch units are installed;
an operation panel movably connected with the base
body via a support rod such that the operation panel can
be operated to slantin several different directions relative
to the base body to respectively press each of said mul-
tiple switch units; and a reset mechanism configured to
drive the operation panel to restore from any slant state
relative to the base body to a balanced state. In this bal-
anced state, the operation panel does not press any one
of the multiple switch units.

[0006] According to another embodiment of the
present disclosure, a first end of the support rod is fixed
to a center of the operation panel, a second end of the
support rod extends into a support slot at the center of
the base body, and the supportrod is rotatably supported
in the support slot such that the support rod can swing
along with the slant motion of the operation panel.
[0007] According to another embodiment of the
present disclosure, a first shaft is pivotally supported on
the base body, a through slot is provided on the first shaft
in an axial direction of the first shaft, the support rod pass-
es through the through slot and is pivotally supported on
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the first shaft via a second shaft on the support rod, and
an axial direction of the first shaft is perpendicular to the
axial direction of the second shaft.

[0008] According to another embodiment of the
present disclosure, the reset mechanism includes a
spring and a reset pad located in the support slot and
has a contact plate on the second end of the support rod.
Furthermore the spring forces the reset pad to abut
against the contact plate, and the reset pad is movably
guided in the support slot in a direction perpendicular to
a plane of the operation panel in the balanced state.
[0009] According to another embodiment of the disclo-
sure, a periphery of the contact plate is circular, and on
a side of the contact plate in contact with the reset pad
aboss is provided on the circular periphery of the contact
plate to contact the reset pad.

[0010] According to another embodiment of the
present disclosure, the reset mechanism includes a leaf
spring in the support slot and has a contact plate at the
second end of the support rod; and the leaf spring abuts
against the contact plate.

[0011] According to another embodiment of the
present disclosure, the second end of the support rod
has a ball head, which is positioned on the base body by
a positioning seat to form a spherical hinge.

[0012] According to another embodiment of the disclo-
sure, a contact plate is arranged between the first end
and second end of the support rod, the reset mechanism
comprises a spring located in the support slot, and the
spring is held between a positioning seat and the contact
plate.

[0013] According to another embodiment of the
present disclosure, a guide slot is provided on the base
body, and the support rod is guided by the guide slot.
[0014] According to another embodiment of the
present disclosure, at least two switch units are distrib-
uted asymmetrically relative to a center of the operation
panel.

[0015] The switch device of the various embodiments
of the present disclosure provides a single switch panel
that can pivot and reset in various directions such that
multiple switch units can be controlled only through the
single switch panel. The single switch panel of the switch
device avoids existence of the potential gap and uneven-
ness among the multiple switch panels. Therefore, the
switch device of the present disclosure has a more pleas-
ing appearance. Moreover, since the single switch panel
can have a relatively larger operating surface, the user
can position and operate the switching panel more easily.
This makes the operation of the switch device of the dis-
closure more convenient.

Brief description of drawings

[0016] The above and other objects and characteris-
tics of the present disclosure shall be made more appar-
ent in conjunction with the following detailed description
with reference to the accompanying figures. In the fig-
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ures,

Fig. 1 is an exploded view of a switch device accord-
ing to an embodiment of the present disclosure;
Fig. 2 shows a base body of the switch device in Fig.
1;

Fig. 3 shows afirst shaft of the switch device in Fig. 1;
Fig. 4 shows a support rod of the switch device in
Fig. 1;

Fig. 5 shows a cross-sectional view of the switch
device in Fig. 1, in which the operation panel is in a
balanced position;

Fig. 6 shows a cross-sectional view of the switch
device in Fig 1, in which the operation panelis in an
slanted state;

Fig. 7 shows operable positions of the operation pan-
el of the switch device in Fig. 1;

Fig. 8 is an exploded view of a switch device accord-
ing to another embodiment of the present disclosure;
Fig. 9 is a partially enlarged view of the cross section
of the switch device in Fig. 8;

Fig. 10 shows the base body of the switch device in
Fig. 8;

Fig. 11 shows a positioning seat of the switch device
in Fig. 8.

[0017] Throughout the above figures, the same refer-
ence numbers are understood as designating the same,

similar or corresponding characteristics or functions.

Detailed Description of Preferred Embodiments

[0018] Reference will be made to embodiments of the
present disclosure, and one or more examples of em-
bodiments are shown in the figures. Embodiments are
provided through the description of the present disclo-
sure and are not intended to limit the present disclosure.
For example, the features shown or described as part of
one embodiment may be used in another embodiment
to generate further embodiments. The presentdisclosure
is intended to include these and other modifications and
changes that are within the scope and spirit of the present
disclosure.

[0019] Fig. 1 is an exploded view of the switch device
according to one embodiment of the present disclosure.
The switch device includes a base body 1, and a support
slot 11 perpendicular to an end face of the base body 1
is disposed at a center of the base body 1. Multiple
through holes 12 are distributed around the support slot
11, at least one switch unit 2 (four switch units are shown
in Fig. 1) may be mounted to the base body 1, and an
operable portion 21 of the switch unit 2 extends out of
the base body 1 through the through hole 12. Each switch
unit 2 is aknown push button switch unit, and its operable
portion 21 is a button. The characteristic of this type of
push button switch unit is that when the button is pressed
for the first time, the switch unit is closed; when the button
is pressed again, the switch unit is opened. Each switch
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unit 2 may be connected to a separate circuit to control
the on-off of the circuit.

[0020] The switch device further includes an operation
panel 3. The operation panel 3 is made of a hard material,
for instance, the hard plastic. The operation panel 3 is
movably connected to the base body 1 through the sup-
port rod 4. The support rod 4 is also made of a hard
material, preferably being made of metal.

[0021] Specifically, a first end of the support rod 4 is
fixed to the center of the operation panel 3, and its second
end extends into the support slot 11 at the center of the
base body 1. A side wall 112 of the support slot 11 of the
base body 1 is provided with a support hole 13 (see Fig.
2). With reference to Fig. 3, a shaft end 60 of two ends
of a first shaft 6 extends into the support hole 13, and a
shaft shoulder 62 thereon abuts against the side wall
112, such that the first shaft 6 is rotatably positioned on
the base body 1 and goes across the support slot 11 in
an axial direction of the first shaft. The first shaft 6 is
provided with a through slot 61 in the axial direction of
the first shaft 6. The support rod 4 passes through the
through slot 61 and is pivotally supported in a shaft hole
63 on the first shaft 6 via a second shaft 41 (see Fig. 4)
on the support rod 4, and the axial direction of the first
shaft 6 is arranged perpendicular to the axial direction of
the second shaft 41. Thus, the support rod 4 may swing
in the axial direction of the first shaft 6 in the through slot
61 on the first shaft 6. At the same time, since the first
shaft 6 is also pivotally supported on the base body 1,
the support rod 4 may also rotate with the first shaft 6
relative to the base body 1. Advantageously, a portion
43 of the support rod 4 located in the through slot 61 has
a larger width to facilitate arrangement of the second
shaft 41 and facilitate guidance of the support rod 4 in
the through slot 61 in the swing direction to avoid torsion.
[0022] Since the first shaft 6 and the second shaft 41
are perpendicular to each other, the support rod 4 sup-
ported by the two shafts may therefore achieve rotation
in any direction by collaboration of the rotation motion of
the two shafts. Thus, when the operation panel 3 is
pressed and slanted in any direction, the support rod 4
can swing with the operation panel 3 without limiting the
slant of the operation panel 3. At the same time, the op-
eration panel 3 is also supported on the base body 1
through the supportrod 4 and the two shafts withoutbeing
disengaged therefrom.

[0023] Since the operation panel 3 may be pressed in
any direction to be slanted, the operation panel 3 may
use its surface facing the base body 1 to contact and
press the respective switch units located in different ori-
entations relative to the center of the operation panel 3.
Therefore, each switch unit 2 is no longer limited to be
distributed only at a position that is reachable by the turn-
ing of the operation panel 3 around one shaft, but can be
distributed in any orientation around the center of the
operation panel 3 as needed. Particularly, at least two of
the switch units 2 may not be centrosymmetrically dis-
tributed relative to the center of the operation panel 3.
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As aresult, on the premise of space permission and con-
venient operation convenience, it is possible to install
any number of switch units 2 around the support slot 11
in the base body 1, and the operation panel 3 may be
pressed and slant towards each of the switch units 2 and
drive the switch unit2. Advantageously, the switch device
may include one to eight switch units 2. Moreover, the
multiple switch units 2 may advantageously be distribut-
ed evenly around the center of the operation panel 3 to
maximize the included angle among between the respec-
tive adjacent switch units, thereby avoiding misoperation
when of possibly pressing the multiple switch units 2 at
the same time mightbe pressed atthe same time bywhen
the operation panel 3 when the operation panel 3 slants
in one direction.

[0024] The switch device further includes a reset
mechanism 5 to drive the operation panel 3 to restore
from any slant state relative to the base body 1 to a bal-
anced state. The balanced state means a state in which
the operation panel 3 does not press any of the multiple
switch units 2.

[0025] Inthe embodiment shownin Figs. 1-6, the reset
mechanism 5 includes a spring 51 and a reset pad 52
located in the support slot 11. One end of the spring 51
abuts against the bottom wall 111 of the support slot 11,
and the other end abuts against a side of the reset pad
52. A contact plate 42 is provided on the second end of
the supportrod 4. The spring 51 is preloaded to force the
other side of the reset pad 52 abutting against the contact
plate 42. An end face of the reset pad 52 has the shape
and size substantially the same as the end face of the
support slot 11 such that the reset pad 52 is movably
guided in a direction perpendicular to the plane of the
operation panel 3 in the balanced state (i.e., the axial of
the support slot 11). Advantageously, a groove may be
provided on the periphery of a side of the reset pad 52
in contact with the spring 51 so as to be fixed with the
spring 51 (especially a spiral spring). On one side of the
reset pad 52 in contact with the contact plate 42 may be
formed an inwardly recessed receiving cavity to receive
the contact plate 42. Advantageously, the periphery of
the contact plate 42 is circular and the circular periphery
of the contact plate 42 on the side in contact with the
reset pad 52 may have an annular boss 421. As such,
regardless of the direction in which the support rod 4 is
slanted with the operation panel 3, the annular boss 421
on the contact plate 42 is in contact with the reset pad
52 on only one point on the edge thereof. This will help
to correctly reset the operation panel by the reset pad
52, as will be described later in more detail.

[0026] As shown in Fig. 5, when the user does not
press the operation panel 3, the spring 51 loads the con-
tact panel 42 through the reset pad 52 in the axial direc-
tion of the support slot 11 and perpendicular to the end
face of the base body 1. Since the force-receiving direc-
tion of the contact plate 42 is perpendicular to the end
face of the base body 1, the support rod 4 will be main-
tained in the axial direction of the support slot 11 and in
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adirection perpendicular to the end face of the base body
1. As a result, the operation panel 3 fixed with the first
end of the support rod 4 is thus maintained at a position
parallel to the end face of the base body 1. At this time,
since one side of the operation panel 3 facing the base
body 1 is flat, the distances between the side and the
buttons 21 of the respective switch units 2 are the same,
such that the operation panel 3 does not press the button
21 of any switch unit 2, that is, in a balanced state. It is
feasible to arrange the position of each switch unit 2 in
a way of enabling the top of each button 21 just contact
the operation panel 3 or slightly pressed by the operation
panel 3 without reaching the stroke of switching the
switch unit 2 in the balanced state, or. As an alternative,
it is also possible to achieve such contact or slightly
pressed state by providing an additional pad between
the operation panel 3 and the button 21. As such, the
operation panel 3 may be supported by each button 21
around its center, thereby avoiding the shaking of the
operation panel 3.

[0027] As shown in Fig. 6, when the user applies a
force F1 to the operation panel 3 towards the direction
of a switch unit 2, the operation panel 3 slants towards
the force applying direction, and drives the button 21 of
the corresponding switch unit 2 at the position to be
pressed, such that the switch unit 2 switches from the
opened state to the closed state, or from the closed state
to the opened state. At this time, the support rod 4 slants
as the operation panel 3 slants, and drives the contact
plate 42 to slant to press the reset pad 52 at a point in
the slant direction on the periphery thereof. The reset
pad 52, as guided by the support slot 11, presses the
spring 51 downwardly along the support slot 11 to accu-
mulate the restoring force.

[0028] When the user no longer presses the operation
panel, the restoring force of the spring 51 lifts the reset
pad 52. The reset pad 52 applies a restoring force to the
contact plate 42 at the point in contact with the contact
plate 42, such that the contact plate 42, together with the
support rod 4 and the operation panel 3, rotate in the
opposite direction to the slant direction until the contact
plate 42 rotates to a position parallel to the end face of
the reset pad 52. At this time, the reset pad 52 evenly
applies the restoring force to the contact plate 42 on the
entire periphery of the contact plate 42, instead of only
on a point. Since a resultant moment received by the
contactplate 42 is zero, the contact plate 42 will no longer
rotate and will be kept in a balanced position instead. As
a result, the operation panel 3 returns to the aforesaid
balanced position, to facilitate the next pressing opera-
tion.

[0029] When the operation panel 3 is pressed again,
it is feasible to select to press the same switch unit 2 as
in the previous operation, or press any switch unit 2 dif-
ferent from the one in the previous operation. Since the
first shaft 6 and the second shaft 41 rotate in combination,
the force-applying point for applying the force F2 on the
operation panel 3 upon pressing next time may be at a
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position not centrosymmetrical with the point for applying
the force F1 at the previous time about the center of the
operation panel 3, for example at a position after rotation
about the center by 90 degree (as shown in Fig. 7), such
that the operation panel 3 slants in any direction asym-
metric with the previous slant direction to operate other
switch units 2.

[0030] The spring 51 of the reset mechanism 5 may
also be any other element, such as a leaf spring, that can
achieve the elastic restoring force. In the case that the
spring 51 is aleafspring, the reset pad 52 may be omitted,
andthe leaf spring 51 is directly in contact with the contact
plate 42. Since the leaf spring 51 has a larger surface
area, it can be assured that it is always in contact with
the contact plate 42 and always exerts a restoring force.
[0031] Figs. 8-11 show a switch device according to
another embodiment of the present disclosure. Unlike
the foregoing embodiment, a spherical hinge is used in
the present embodimentinstead of two orthogonal shafts
in the above-described embodiment, to realize pivoting
support of the operation panel in any direction.

[0032] In the present embodiment, the second end of
the support rod 4 has a ball head 44. A hemispherical
ball seat 113 is formed at the bottom of the support slot
11 ofthe base body 1. The ballhead 44 is accommodated
in the ball seat 113 (see Figs. 9 and 10). A positioning
seat 7 passes through the support rod 4 and engages
with the base body 1, and has a hemispherical ball head
cover on one side facing the ball head 44. The ball head
44 is enclosed in a spherical cavity formed by the ball
seat 113 and the ball head cover to form a spherical
hinge. The positioning seat 7 may be secured to base
body 1 by snap-fitting elastic legs 71 thereon with a snap-
fitting slot 114 (see Figs. 10 and 11) on the side wall of
the supportslot 11 ofthe base body 1. Through this spher-
ical hinge, the support rod 4 may likewise slant in any
direction along with the operation panel 3 without hinder-
ing the slant of the operation panel 3. At the same time,
the spherical hinge also connects the operation panel 3
to the base body 1 such that it would not disengage from
the base body 1.

[0033] In the present embodiment, the contact plate
42 is provided between a first end and a second end of
the support rod 4, and it may be formed integrally with
the support rod 4, or may be sleeved around the support
rod 4 and positioned through a stopper 45 on the support
rod 4. The reset mechanism 5 includes a spring 51 lo-
cated in the support slot 11. The spring 51 is maintained
between the positioning seat 7 and the contact plate 42,
thereby applying a restoring force to the support rod 4
and the operation panel 3 through the contact plate 42.
On the positioning seat 7, a spring slot 72 (see Fig. 11)
may be provided to hold one end of the spring 51.
[0034] Similar to the embodiment described in Figs.
1-7, when a position of the operation panel 3 correspond-
ing to a certain switch unit 2 is pressed, the operation
panel 3 slants towards the switch unit 2 and press the
button 21 of the switch unit 2. At this time, the support
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rod 4 slants along with the operation panel 3 to drive the
contact plate 42 to slant. The slanted contact plate 42
compresses the spring 51 towards one side to accumu-
late the restoring force. When the user no longer presses
the operation panel 3, a side of the spring 51 which is
compressed more provides the restoring force to the con-
tact plate 42 at a position in contact with the contact plate
42, to produce a moment to drive the contact plate 42
together with the support rod 4 and the operation panel
3 to rotate in a direction opposite to the slant direction,
until the contact plate 42 is perpendicular to the vertical
direction of the spring 51. At this time, the spring 51 does
not provide a restoring force to the contact plate 42, or
provides the contact plate 42 with a restoring force evenly
distributed around the periphery of the support rod 4 to
zero the resultant moment of the contact plate 42. As a
result, the contact plate 42 will no longer rotate but be
kept in a balanced position. Thus, the operation panel 3
returns to the balanced position as described previously,
to facilitate the next pressing operation.

[0035] As for various embodiments of the present dis-
closure, a guide slot (not shown) may also be provided
on the base body 1. The support rod 4 is guided through
the guide slot. The guide slot is arranged to extend only
along connection lines of the positions of the buttons 21
of the installed multiple switch units 2 and the center of
the panel, such that when the user presses the operation
panel 3, since the support rod 4 can only slant along the
path of the guide slot, the operation panel 3 is guided to
only slant towards the button 21 of one of the multiple
switch units 2 to press the button 21. This avoids the slant
of the operation panel in an incorrect slant direction of
not pressing any switch unit 2 or simultaneously pressing
multiple switch units 2 due to the improper pressing po-
sition on the operation panel 3, and makes the operation
of the switch device more accurate and reliable. As for
one (or two), three, four, six or eight switch units distrib-
uted evenly around the center of the operation panel, the
guide slot is formed as a straight-line slot, triple-linear
and radial slot, cross slot, six or eight linear and radial
slot through an orthographic projection position of the
center of the operation panel 3. Preferably, the guide slot
may be formed on a cover covering the end of the support
slot 11 of the base body 1.

[0036] The switch device of the various embodiments
of the present disclosure provides a single switch panel
3 that can pivot and reset in various directions, such that
multiple switch units can be controlled only through the
single switch panel 3. The single switch panel of the
switch device avoids existence of the potential gap and
unevenness among the multiple switch panels. There-
fore, the switch device of the present disclosure has a
more pleasing appearance. Moreover, since the single
switch panel can have a relatively larger operating sur-
face, the user can position and operate the switching
panel more easily. This makes the operation of the switch
device of the disclosure more convenient.

[0037] It should be understood that the switch device
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of the present disclosure is adapted to be installed in the
slots on planes such as walls and panels, for domestic,
commercial or industrial places. The various switch units
in the switch device can be used to respectively control
the lighting circuit, power supply, electrical equipment,
and so on.

[0038] It should be appreciated that the above embod-
imentsillustrate the principle of the presentinvention, but
is not intended to limit the scope of the present invention;
and it should be appreciated by those skilled in the art
that medications and variations may be adopted without
departing from the spirit and scope of the present inven-
tion. These modifications and variations are considered
in the scope of the present invention and the appended
claims. The protection scope of the present invention is
defined by the appended claims. In addition, any refer-
ence sign in claims should not be construed as limiting
the claims. Sue of the verb "comprise" and its variants
does not exclude existence of elements or steps besides
those recited in claims. The indefinite articles "a" or "an"
preceding an element or step does not exclude existence
of a plurality of such elements.

Claims
1. A switch device, comprising:

a base body (1) on which multiple switch units
(2) are installed;

an operation panel (3) movably connected with
the base body (1) via a support rod (4) such that
the operation panel (3) can be operated to slant
in several different directions relative to the base
body (1) to respectively press each of said mul-
tiple switch units (2); and

a reset mechanism (5) configured to drive the
operation panel (3) to restore from any slant
state relative to the base body (1) to a balanced
state, the operation panel (3) not pressing any
one of the multiple switch units (2) in this bal-
anced state.

2. The switch device according to claim 1, wherein a
first end of the support rod (4) is fixed to a center of
the operation panel (3), and a second end of the
support rod (4) extends into a support slot (11) atthe
center of the base body (1), and
the support rod (4) is rotatably supported in the sup-
port slot (11) such that the support rod (4) can swing
along with the slant motion of the operation panel (3).

3. The switch device according to claim 2, wherein a
first shaft (6) is pivotally supported on the base body
(1), a through slot (61) is provided on the first shaft
(6) in an axial direction of the first shaft (6), the sup-
port rod (4) passes through the through slot (61) and
is pivotally supported on the first shaft (6) via a sec-
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10.

ond shaft (41) on the support rod (4), and an axial
direction of the first shaft (6) is perpendicular to an
axial direction of the second shaft (41).

The switch device according to claim 3, wherein the
reset mechanism (5) includes a spring (51) and a
reset pad (52) located in the support slot (11) and
has a contact plate (42) on the second end of the
support rod (4); and

wherein the spring (51) forces the reset pad (52) to
abut against the contact plate (42), and the reset pad
(52) is movably guided in the support slot (11) in a
direction perpendicular to a plane of the operation
panel (3) in the balanced state.

The switch device according to claim 4, wherein a
periphery of the contact plate (42) is circular, and on
a side of the contact plate in contact with the reset
pad (52) a boss (421) is provided on the circular pe-
riphery of the contact plate to contact the reset pad
(52).

The switch device according to claim 3, wherein the
reset mechanism (5) includes a leaf spring (51) lo-
cated in the support slot (11) and has a contact plate
(42) at the second end of the support rod (4); and
the leaf spring (51) abuts against the contact plate
(42).

The switch device according to claim 2, wherein the
second end of the support rod (4) has a ball head
(44) which is positioned on the base body (1) by a
positioning seat (7) to form a spherical hinge.

The switch device according to claim 7, wherein a
contact plate (42) is arranged between the first end
and second end of the support rod (4), the reset
mechanism (5) comprises a spring (51) located in
the support slot (11), and the spring (51) is held be-
tween the positioning seat (7) and the contact plate
(42).

The switch device according to any of claims 1-8,
wherein a guide slot is provided on the base body
(1), and the supportrod (4) is guided by the guide slot.

The switch device according to any of claims 1-9,
wherein at least two switch units (2) are distributed
asymmetrically relative to a center of the operation
panel (3).
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