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(54) OPERATING DEVICE

(57) An operating panel includes: an operating unit
for supporting an operating board; at least two integrated
operating buttons supported on the operating unit and
laterally arranged for selecting an operation; operating
switches provided on the operating board coaxially with

operating buttons of the operating unit; and a peripheral
edge portion provided around the opening portion. But-
tons at ends of the operating buttons include protruding
portions having tips which contact the peripheral edge
portion to intentionally bend the operating buttons into a

the operating buttons; an opening portion for placing the bow shape.
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Description
Technical Field

[0001] The present invention relates to an operating
device configuring an operating unit provided in an elec-
tronic apparatus.

Background Art

[0002] In recent years, an operating button structure
independent of an operating unit is widely used in an
operating panel of an electronic apparatus such as an
audio equipment, a video equipment, and home electric
appliances such as a microwave oven.

[0003] As a generally known independent operating
button structure, there is a structure in which a plurality
of buttons are disposed in separated positions from one
another, or a structure in which a plurality of buttons are
arranged laterally and in parallel with one another without
gaps (for example, see Patent Document 1). In the button
structure in which the buttons are disposed in the sepa-
rated positions, the use of an integral molded resin for
the buttons can comparatively easily solve a problem in
an external appearance, for example, a parallelism of the
button.

[0004] Fig. 7 is a perspective view showing an external
appearance of an operating device according to the re-
lated art. As shown in Fig. 7, an operating buttons 11 are
configured independent of an operating unit 12. The op-
erating buttons 11 separately protrude from an external
surface through opening portions formed on the operat-
ing unit 12 for respective operating buttons 11. On a front
surface of the operating unit 12, an operating sheet 15
is adhered to a front surface of the operating unit 12.
[0005] Fig. 8 is a front view showing an example of the
operating buttons of the operating device having the
structure. As shown in Fig. 8, the operating buttons can
be integrated comparatively easily by a button layout in
which the buttons are spaced from one another with a
certain distance.

[0006] In the button structure in which the buttons are
arranged laterally and in parallel with one another without
gaps, for integrating the operating button 11 shown in
Fig. 7, there is a problem with molding, and a gap is
formed between the buttons to some degree (generally,
approximately 1 mm). In order to solve the problem, gen-
erally, configuring each of the buttons as an independent
component is widely used.

[0007] Fig.9is a perspective view showing an external
appearance having a button layout in which a plurality of
buttons are laterally arranged without gaps. As shown in
Fig. 9, the operating buttons 11 are configured such that
agap between the adjacent operating buttons 11 is small.
In order to implement the structure, the operating buttons
11a, 11 b, 11c are independently provided on the oper-
ating unit 12 as shown in Fig. 10. An operating board 14
is supported on the operating unit 12. An operating switch
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13 is provided on a surface of the operating board 14
opposing the operating button 11.

Related Art Documents

Patent Documents

[0008] Patent Document 1: JP-A-2006-269286

Summary of the Invention

Problem to be Solved by the Invention

[0009] However, inthe structure in which the operating
buttons 11 are arranged laterally and in parallel with each
other without gaps, configuring an independent compo-
nent for each of the operating buttons 11 has a problem
of a cost or assembly man-hour such as increase in the
number of molded components or increase in assembly
works. In order to solve the problem, it is necessary to
integrally mold the operating buttons 11, but there is a
problem of increase of the gap between the adjacent op-
erating buttons 11 due to the problem with molding when
the operation buttons 11 are integrally molded.

[0010] The present invention has been made in order
to solve the problem in the related art, and an object
thereof is to provide an operating device having a struc-
ture in which operating buttons are arranged laterally and
in parallel with each another without a gap, which can
reduce the number of components and can simplify as-
sembly by integrally molding the operating buttons, that
is, configuring them as a single component and by re-
ducing a gap between the adjacent buttons which is
caused by the integration.

Means for Solving the Problem

[0011] In order to solve the problem of the related art,
the present invention provides an operating device in-
cluding: an operating board for controlling an electronic
apparatus; an operating unit which supports the operat-
ing board; two or more integrated operating buttons sup-
ported on the operating unit for operation and selection;
operating switches provided on a surface of the operating
board opposing the operating buttons; an opening portion
for placing the operating buttons of the operating unit;
and a peripheral edge portion provided around the open-
ing portion, wherein buttons at ends of the operating but-
tonsinclude protruding portions having tips which contact
the peripheral edge portion to intentionally bend the op-
erating buttons into a bow shape.

[0012] According to the above-described invention,
since the gap between the adjacent operating buttons
can be reduced by bending the operating buttons, the
shape of the operating buttons laterally arranged without
gaps can be formed by a single component, whereby it
is possible to reduce the number of components and to
enhance an assembling property.
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Advantages of the Invention

[0013] Accordingtothe operating device of the present
invention, since the gap between the adjacent operating
buttons can be reduced, the shape of the operating but-
tons laterally arranged without gaps can be formed by a
single component, whereby it is possible to reduce the
number of components and to enhance an assembling
property.

Brief Description of the Drawings

[0014]

Fig. 1 shows an external appearance of a heat cook-
ing device having the operating device according to
an embodiment of the invention.

Fig. 2 is a front view showing operating buttons con-
figured in an operating device.

Fig. 3 is a longitudinal sectional view showing oper-
ating switch portions in the operating device.

Fig. 4 is a longitudinal sectional view showing pro-
truding portions of the operating buttons of the op-
erating device.

Fig. 5is a cross-sectional view showing the operating
switch portions of the operating device before de-
formed into a bow shape.

Fig. 6is a cross-sectional view showing the operating
switch portions of the operating device after de-
formed into the bow shape.

Fig. 7 shows an external appearance in an example
in which operating buttons of an operating device of
the related art are disposed in separated positions
from one another.

Fig. 8 is a front view showing the operating buttons
of the operating device shown in Fig. 7.

Fig. 9 is a view showing an external appearance of
the operating device of the related art in which the
operating buttons are disposed close to each other.
Fig. 10 shows a structure of the operating device of
the related art in which the operating buttons are
disposed close to each other.

Mode for Carrying Out the invention

[0015] A first invention provides an operating device
comprising: an operating board for controlling an elec-
tronic apparatus; an operating unit disposed on an oper-
ation side of the operating board for supporting the op-
erating board; a plurality of operating buttons supported
on the operating unit and connected linearly; operating
switches provided on a surface of the operating board
opposing the operating buttons; an opening portion
formed on the operating unit for placing the operating
buttons; and a peripheral edge portion which protrudes
toward the operating buttons around the opening portion,
wherein buttons at ends of the operating buttons com-
prise protruding portions having tips which contacts the
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peripheral edge portion to intentionally bend the operat-
ing buttons into a bow shape, thereby reducing a gap
between adjacent buttons of the operating buttons. Con-
sequently, it is possible to reduce the number of compo-
nents for the operating buttons and to simplify assembly.
[0016] A second invention particularly provides the op-
erating device according to the first invention, wherein
the operating buttons are previously formed to be uneven
in conformity with a shape of the operation buttons bent
into the bow shape such that the operating buttons are
flat in a state in which the adjacent protruding portions
of the buttons are bentinto the bow shape. Consequently,
adifference between the buttons including the protruding
portions of the operation buttons is eliminated, and it is
possible to improve an external appearance and to en-
hance a user’s operational feeling.

[0017] A third invention particularly provides the oper-
ating device according to the first or second invention,
wherein a plurality of combinations each comprising at
least two operating buttons laterally arranged are inte-
grally formed in a longitudinal direction. Consequently, a
layout of a plurality of combinations of the operating but-
tons can be provided, and it is possible to improve the
design, to further decrease the number of components
and to simplify assembly.

[0018] An embodiment according to the invention will
be described below with reference to the drawings. The
present invention is not limited to the embodiment.

(First Embodiment)

[0019] Fig. 1is aperspective view showing an external
appearance of a microwave oven (an electronic appara-
tus) as an example of an apparatus including an operat-
ing device according to a first embodiment of the inven-
tion. Fig. 2 is a front view showing operating buttons in
the operating device. Fig. 3 is a longitudinal sectional
view showing operating switch portions in the operating
device. Fig. 4 is a longitudinal sectional view showing
protruding portions of the operating device and in the
vicinity thereof. Fig. 5 is a cross-sectional view showing
the operating switch portions of before the operating but-
tons are deformed into a bow shape. Fig. 6 is a cross-
sectional view showing the operating switch portions of
the operating device after deformed into the bow shape.
[0020] In the drawings, a microwave oven 20 serving
as an electronic apparatus includes a heating chamber
21. The heating chamber 21 accommodates an object
to be heated such as a food in order to heat and cook an
ingredient. On the front side of the heating chamber 21,
an outlet for taking out the object to be heated is formed.
A side hinged door 22 is provided to open and close the
outlet. An observation window is formed in a center por-
tion of the door 22 and a heating state of the object to be
heated which is being cooked can be viewed.

[0021] A machine chamber is provided on a right side
of the microwave oven 20 in a front view. The machine
chamber contains magnetron (not shown) serving as a
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high frequency generating device, and high frequency
power generated by the magnetron is propagated
through a waveguide and supplied into the heating cham-
ber 21.

[0022] An operating panel 30 serving as an operating
device is provided adjacently to the door 22 on the front
side of the microwave oven 20 and on a right side of the
door 22. The operating panel 30 includes an operating
unit 12, an operating board 14 and operating buttons 11.
An operating sheet 15 is adhered to a front surface of
the operating unit 12, i.e., on a side where a user of the
microwave oven 20 carries out an operation. On the op-
erating sheet 15, an indication for explaining a function
assigned to each operating button 11 is printed.

[0023] The operating unit 12 is formed by polycar-
bonate ABS resin. Five operating button inserting open-
ing portions 18 (opening portions) are arranged in a ver-
tical direction on the front side of the operating unit 12.
Each of the operating button inserting opening portions
18 is formed in a slot shape extending in a transverse
direction of the operating unit 12. By pressing down the
operating button 11 of the operating unit 12, the user can
select a cooking menu and start heating.

[0024] A rib-shaped peripheral edge portion 17 is
formed over a whole periphery of each of the operating
button inserting opening portions 18 on a rear side of the
operating button inserting opening portions 18. Although
the polycarbonate ABS resin is used as a material of the
operating unit 12 in the embodiment, other resins may
be used.

[0025] The operating board 14 is attached to the op-
erating unit 12. The operating board 14 is provided with
operating switches 13 using fourteen tactile switches and
a liquid crystal display panel (not shown) which are pro-
vided on the front side (operating side) of the microwave
oven 20 thereof. The operating switches 13 are disposed
to oppose the respective operating buttons 11 which will
be described below.

[0026] A circuit pattern is printed on the rear surface
of the operating board 14 and is connected to an IC (not
shown). The operating board 14 performs input process-
ing in response to operation to the operating switch 13,
and outputs a signal to a control device provided on an-
other board. Then, the operating board 14 receives a
signal from the control device, and displays operation
contents of the operating switch 13 and a progress status
of selected cooking contents (e.g., the time remaining
before the end of cooking) on the liquid crystal display
panel.

[0027] The operating buttons 11 are produced by in-
jection molding an ABS resin and is attached to the op-
erating unit 12. Three operating buttons 11 are laterally
arranged in the operating unit 12, and a possible gap is
formed between adjacent operating buttons 11 in respect
of metal molding. Similar arrays are arranged in five stag-
es in a longitudinal direction.

[0028] Each of the operating buttons 11 has a hinge
mechanism formed thereon. The hinge mechanismis op-
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eratedindependently. Forexample, when the user press-
es down any of the operating buttons 11, the operating
buttons 11 provided therearound are not moved but only
the pressed operating button 11 is pressed down rear-
ward.

[0029] Moreover, protruding portions 16 are formed to
extend in a vertical direction so as to be perpendicular
to the operating buttons 11 on two of the three operating
buttons 11. The tow operating buttons 11 are provided
at both ends of the three operating buttons 11. In each
of the two operating buttons 11, the protruding portion
16 is provided close to a center of the laterally-arranged
three operating buttons 11. The protruding portion 16 has
a rib shaped and protrudes frontward to have a prede-
termined height. The protruding portions 16 are formed
similarly in other stages in which the three operating but-
tons 11 are laterally arranged. In a lowermost stage, only
two operating buttons 11 are laterally arranged, and the
protruding portions 16 are formed close to a center of the
two operating buttons 11.

[0030] Referring to the operating device having the
structure described above, attachment thereof will be de-
scribed below.

[0031] As shown in Fig. 4, the integrally-formed oper-
ating buttons 11 are inserted into the operating button
inserting opening portions 18 from a rear side to a front
side of the operating unit 12. At this time, the protruding
portions 16 formed integrally with the operating buttons
11 butt the peripheral edge portion 17 of the operating
button inserting opening portion 18 (the protruding por-
tions 16 contact the peripheral edge portion 17).

[0032] The operating buttons 11 having the hinge
mechanisms formed thereon are necessarily moved
rearward (aright direction in Fig. 4) (the operating buttons
11 are pushed rearward by the peripheral edge portion
17). As described above, the operating buttons 11 are
separately movable, respectively. Therefore, the center
side of the operating button 11 is moved (rotated) rear-
ward around an end side of the operating button 11.
[0033] Inaview showing a state in which the operating
buttons 11 are laterally arranged, the operating button
11 in the vicinity of the rib-shaped protruding portion 16
provided in a line with the operating buttons 11 is moved
(rotated) rearward by a height of the protruding portion
16. Consequently, the gap between the operating buttons
11 laterally arranged is reduced as compared with that
in the molding.

[0034] Moreover, the heights of the protruding portion
16 and the peripheral edge portion 17 are set such that
frontward protrusion heights of the operating buttons 11
are almost equal to one another. Consequently, the pro-
trusion heights of surfaces of the operating buttons 11
are coincident with one another, and unevennessis elim-
inated, whereby beauty of an external appearance can
be enhanced.

[0035] The operating button 11 and the peripheral
edge portion 17 of the operating unit 12 are close to each
other so that the gap is reduced, whereby water hardly
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enters into the operating board 14 from the operating
button inserting opening portion 18. Consequently, it is
possible to prevent a malfunction.

[0036] Referring to the operating device having the
structure described above, an operation and effect there-
of will be described below.

[0037] When the operating button 11 supported on the
operating unit 12 is pressed down, the operating switch
13 using the tactile switch provided on an opposing sur-
face is turned ON. The operating substrate board 14 pro-
vided with the operating switch 13 transmits the signal
to the IC (not shown) by the operating board 14, and
control is performed.

[0038] As described above, according to the embodi-
ment, in the operating panel 30 including the integral op-
erating buttons 11 laterally arranged without a gap, the
protruding portions 16 formed integrally with the operat-
ing buttons 11 butt the peripheral edge portion 17 of the
operating button inserting opening portion 18 of the op-
eratingunit 12. Therefore, one end of the operating button
11 can move rearward, whereby it is possible to reduce
the gap between the adjacent operating buttons 11. Con-
sequently, the operating buttons 11 laterally arranged do
not need to be independent buttons, whereby it is possi-
ble to reduce the number of components and to enhance
an assembling property.

[0039] Although the embodiment has describes an ex-
ample in which the operating device according to the in-
vention is applied to a microwave oven as an electronic
apparatus, the invention is not limited to the microwave
oven and may be applied to uses in the field possessing
an operating device which performs electronic control.
[0040] Although the invention has been described in
detail with reference to the specific embodiment, it is ap-
parent to the skilled in the art that various changes or
modifications may be made without departing from the
spirit and scope of the invention.

[0041] The application is based on Japanese Patent
Application (No. 2011-181239) filed on August 23, 2011,
entire contents of which are incorporated herein by ref-
erence.

Industrial Applicability

[0042] The operatingdevice according to the invention
relates to an optimum shape of the operating buttons as
described above, and is applicable to uses in the field
possessing an operating device having the similar button
layout.

Description of Reference Signs

[0043]

11 Operating Button

12 Operating Unit
13  Operating Switch
14  Operating Board
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15  Operating Sheet
16  Protruding Portion
17  Peripheral Edge Portion

18  Operating Button

Inserting Opening Portion

(Opening Portion)

20

Microwave Oven

21 Heating Chamber

22
30

Claims

Door
Operating Panel (Operating Device)

1. An operating device comprising:

an operating board for controlling an electronic
apparatus;

an operating unit disposed on an operation side
of the operating board for supporting the oper-
ating board;

a plurality of operating buttons supported on the
operating unit and connected linearly;
operating switches provided on a surface of the
operating board opposing the operating buttons;
an opening portion formed on the operating unit
for placing the operating buttons; and

a peripheral edge portion which protrudes to-
ward the operating buttons around the opening
portion,

wherein buttons at ends of the operating buttons
comprise protruding portions having tips which
contact the peripheral edge portion to intention-
ally bend the operating buttons into a bow
shape, thereby reducing a gap between adja-
cent buttons of the operating buttons.

2. The operating device according to claim 1,
wherein the operating buttons are previously formed
to be uneven in conformity with a shape of the op-
eration buttons bent into the bow shape such that
the operating buttons are flat in a state in which the
adjacent protruding portions of the buttons are bent
into the bow shape.

3. The operating device according to claim 1 or 2,
wherein a plurality of combinations each comprising
at least two operating buttons laterally arranged are
integrally formed in a longitudinal direction.
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FIG. 4
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FIG. 5
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FIG. 7
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FIG. 9
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FIG. 10
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