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(54) OPERATING DEVICE WITH ILLUMINATION FUNCTION

(57)  An object of the present invention is to provide
an operating device that carry out illumination with a high
decoration effect by a simple structure that utilizes exist-
ing members. The operating device comprises an oper-
ating panel (10) provided with an operating section win-
dow (12), and operating sections (20A, 20B, 20C, 20D,
20E) disposed inside the operating section window (12).
A light source for illumination is disposed on a rear side
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of the operating panel (10). Lights emitted from the
source for illumination are irradiated by a light guide sys-
tem including a light guide member (60) and the like from
a rear side of the operating section to a panel surface at
a peripheral area around the operating section window
(12). The panel surface defines a panel reflection surface
(13) with a shape that reflects the lights to a front side of
the operating panel (10).
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Description
FIELD OF THE INVENTION

[0001] This invention relates to an operating device to
be disposed in an interior of a motor vehicle or the like
and having an illumination function.

BACKGROUND OF THE INVENTION

[0002] In a conventional operating device, an operat-
ing device has been known that includes an operating
panel, and an operating section, such as switches or the
like provided on an operating panel and further has an
illumination function for indicating a position of the oper-
ating section. For example, Patent Document 1 discloses
an operating device including a light source for illumina-
tion (LED) provided on a rear side of an operating panel,
switch buttons each having an indicating section and pro-
vided on the operating panel, and light guide members
disposed between the light source for illumination and
the respective switch buttons. The light guide members
lead lights emitted from the light source for illumination
toarearside of the switch buttons to cause light-emission
in the indicating sections of the switch buttons.

[0003] In such an operating device, there is a require-
ment that illuminates a peripheral area around the oper-
ating section so that the peripheral area floats up from
the other parts in association with a decorating purpose.
In order to accomplish such illumination, a ring-like light
guide member may be disposed around the switch but-
tons in the operating section and may irradiate lights onto
a panel surface. However, suchillumination makes a pro-
file of the illumination too clear to enhance a decoration
effect. A special light guide member or the other compo-
nent that irradiates soft lights will result in a significant
high cost.

Patent Document 1: JP 2000-106049 A1
SUMMARY OF THE INVENTION

[0004] In view of the above situation, an object of the
present invention is to provide an operating device that
carry out illumination with a high decoration effect by a
simple structure that utilizes existing members. In order
to achieve the object, an operating device of the present
invention comprises: an operating panel provided with
an operating section window; an operating section dis-
posed inside the operating section window in the oper-
ating panel; a light source for illumination disposed on a
rear side of the operating panel for emitting lights for il-
lumination; and a light guide system for guiding the lights
emitted from the light source for illumination from a rear
side of the operating section to a peripheral area around
the operating section window in the operating panel. A
front surface on the peripheral area around the operating
section window out of a front surface of the operating
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panel defines a panel reflection surface with a shape that
reflects the lights irradiated to the peripheral area around
the operating section window by the light guide system.
[0005] In the operating device, the lights emitted from
the light source for illumination are guided to the light
guide system so that the lights are irradiated onto the
panel reflection surface that is the front surface of the
operating panel disposed on the peripheral area around
the operating section window and are further reflected
on the panel reflection surface to the front surface of the
operating panel to serve as illumination lights. These il-
lumination lights realize soft and high decoration illumi-
nation in comparison with, for example, the lights irradi-
ated directly onto a panel front side from the light guide
member. In addition, since the panel reflection surface
utilizes the front surface of the operating panel, it is pos-
sible to reduce the number of parts and costs in produc-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

[Fig. 1] Figure 1 is a front elevation view of an em-
bodiment of an operating device in accordance with
the present invention.

[Fig. 2] Figure 2 is a longitudinal section view of the
operating device shown in Figure 1, illustrating an
internal structure of the operating device.

[Fig. 3] Figure 3 is a partially broken perspective view
of a light guide member in the operating device.
[Fig. 4] Figure 4 is a longitudinal section view of the
operating device taken along lines V-1V in Figure 1,
illustrating a light guide system in the operating de-
vice.

[Fig. 5] Figure 5 is an enlarged section view of a part
ofthe operating device taken by a circle V in Figure 2.

DETAILED DESCRIPTION OF THE INVENTION

[0007] Referring now to the drawings, a preferred em-
bodiment of an operating device in accordance with the
present invention will be described below.

[0008] An operating device of the present invention
shown in Figures 1 and 2 is provided in an interior of a
motor vehicle. The operating device includes an operat-
ing panel 10, a plurality of operating buttons 20A, 20B,
20C, 20D, 20E that correspond to operating members,
a decoration ring 30 that corresponds to a decoration
member, a circuit board 40, and an elastic member 50
for a push switch.

[0009] The operating panel 10 includes a body panel
10A and a holding panel 10B. The body panel 10A is
directed to an interior of a motor vehicle. The body panel
10A is provided with an operating section window 12. An
operating section including the operating buttons 20A to
20E and decoration ring 30 is disposed inside the oper-
ating section window 12. The holding panel 10B supports
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a rear side of the operating section.

[0010] The respective operating buttons 20A to 20E
are subject to pushing actions so that a push switch com-
prising the circuit board 40 and the elastic member 50
for the push switch is turned on. Each of the operating
buttons 20A to 20E includes a button body 22 that is
exposed from a front surface of the operating panel 10
and receives the pushing actions toward an inner part
direction (in a downward direction in Figure 2), and a
pushing portion 24 that extends from the button body 22
in the pushing action direction.

[0011] In the present invention, each button body 22
is formed into cap-like configurations. In more detail,
each button body 22 includes a top wall 22a that receives
the pushing actions and a side wall 22b that extends from
the top wall 22a in the pushing action direction.

[0012] On the other hand, the holding panel 10B is
provided with a guide groove 14 into which each side
wall 22b is inserted from the panel surface side (down-
ward in Figure 2). When each side wall 22b is inserted
into each guide groove 14, the respective operating but-
tons 20A to 20E is held on the holding panel 10B so that
the operating buttons 20A to 20E are guided in the push-
ing action direction.

[0013] The operating button 20A out of the operating
buttons 20A to 20E is formed into a small circular shape
taken from a front side of the operating panel 10 in Figure
1 (taken from upper side in Figure 2) while the other op-
erating buttons 20B to 20E are arranged to surround the
operating button 20A. Whole peripheral edges of the op-
erating buttons 20B to 20E define a great circular shape
(properly, elliptical shape that is inclined slightly with re-
spect to the panel surface). The decoration ring 30 is
disposed around the outer peripheral edges of the oper-
ating buttons 20B to 20E.

[0014] The decoration ring 30 includes a tubular ring
body 32 and a reflection portion 34 that extends outward
from a front side end (upper end in Figure 2) of the ring
body 32. The ring body 32 is supported on the holding
panel 10B. The reflection portion 34 constitutes a part of
a light guide system mentioned after. The decoration ring
30 includes a resin matrix and a plating layer (for exam-
ple, trivalent chrome plating) having a metallic luster and
applied on the resin matrix. The metallicluster can display
a profile of a button group comprising the operating but-
tons 20A to 20E.

[0015] The circuit board 40 is disposed on a rear side
of the operating panel 10 substantially in parallel to the
body panel 10A. The circuit board 40 together with the
elastic member 50 for the pushing switch constitute a
plurality of pushing switches. In more detail, the circuit
board 40 is provided on the surface with a plurality of
board side contacts 42. The board side contacts 42 are
arranged at positions corresponding to the pushing por-
tions 24 of the operating buttons 20A to 20B.

[0016] The elastic member 50 for the pushing switch
is integrated into a unit and made of an elastic material,
such as rubber. The elastic member 50 includes a plate-
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like base 52 and a plurality of elastically displacing por-
tions 54.

[0017] The base 52 is disposed between the operating
panel 10 and the circuit board 40 to be secured between
them. The base 52 is provided with a plurality of through-
holes that expose the board side contacts at the front
side. The elastically displacing portions 54 are disposed
on an area inside the through-holes.

[0018] Each of the elastically displacing portions 54 is
formed into a substantially cylindrical shape and is pro-
vided with bottom surface opposed to each of the board
side contacts 42. An operating side contact 56 is provided
on each of the bottom surfaces of the elastically displac-
ing portions 54. An outer peripheral surface of each elas-
tically displacing portion 54 is connected through a thin
portion 53 to a peripheral edge around each through-
hole. When the thin portion 53 is not deformed, the thin
portion 53 keeps the elastically displacing portion 54 at
a position where the operating side contact 56 and board
side contact 42 are spaced apart from each other. On
the other hand, when a pushing action force is applied
from the pushing portion 24 to the elastically displacing
portion 54 in a direction toward the circuit board 40, the
thin portion 53 is elastically deformed. When the thin por-
tion is elastically deformed, the elastically displacing por-
tion 54 is permitted to be elastically displaced in the push-
ing action direction so as to bring the contacts 56 and 42
into contact with each other. When the contacts 56 and
42 are brought into contact with each other, the pushing
switch including the contacts 56 and 42 are turned on.
[0019] Inthe present embodiment, a portion being en-
gaged 26 projects from a distal end of the pushing portion
24 in a direction perpendicular to the pushing action di-
rection (that is, a direction in parallel to the circuit board
40). The portion being engaged 26 together with the distal
end of the pushing portion 24 define a pushing surface.
On the other hand, deflection pieces 16 extend from the
holding panel 10B to the circuit board 40. When a distal
end of each of the deflection pieces 16 is brought into
contact with the portion being engaged 26 from a oppo-
site side from the circuit board 40, return positions (reset
positions at the time when the pushing action is released)
of the operating buttons 20A to 20E are defined.

[0020] Furthermore, the operating device has an illu-
mination function that indirectly lights a peripheral area
around the decoration ring 30 that constitutes the oper-
ating section. Referring now to Figures 3 to 5, a structure
for the illumination function will be described below.
[0021] A plurality of light sources 44 for illumination are
mounted on the circuit board 40. Although itis preferable
that each of the light sources 44 for illumination is, for
example, an LED, each light source 44 may be a light-
emitting element. In the present embodiment, as shown
in Figure 1, each of the light sources 44 for illumination
is disposed at six positions along the decoration ring 30
and is exposed via a through-hole (not shown) in the
elastic member 50 at a side of the operating panel 10.
Lights emitted from the light sources 44 for illumination
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are led to the front side of the operating panel 10 by the
light guide system and a panel reflection surface 13
formed on the peripheral area around the operating sec-
tion window 12 in the body panel 10A so as to serve as
illumination lights.

[0022] Thelightguide system servesto guidethelights
emitted from the respective light sources 44 for illumina-
tion from the rear side of the operating section to the
panel reflection surface 13. In the present embodiment,
a light guide member 60 and a reflection portion 34 of
the decoration ring 30 constitute the light guide system.
[0023] The light guide member 60 is formed into a sub-
stantially cylindrical shape shown in Figure 3 and is dis-
posed coaxially with and around the operating section.
As shown in Figure 4, the light guide member 60 is dis-
posed between the respective light sources 44 for illumi-
nation and the reflection portion 34 of the decoration ring
30. The rear side end of the light guide member 60 is
secured to the circuit board 40. The light guide member
60 is provided on a rear side end with a plurality of re-
cesses 62 that bridge troughs in the holding panel 10B
and with a plurality of recesses 64 that span the respec-
tive light sources 44 for illumination. That is, the respec-
tive light sources 44 for illumination are disposed in the
respective recesses 64. The light guide member 60 leads
the lights emitted from the light sources 44 for illumination
to the front side of the operating panel 10. As shown in
Figures 4 and 5, the light guide member 60 permits the
emitted lights to illuminate the panel front side (upper
side in Figures 4 and 5) from a panel side end 66 that is
an end of the operating panel 10.

[0024] The reflection portion 34 of the decoration ring
30 is disposed so as to cover the panel side end 66 of
the light guide member 60 from the front side of the panel
(upper side in Figures 4 and 5). A rear side of the reflec-
tion portion 34, namely a surface opposed to the panel
side end 66, defines a reflection surface 34a for light-
leading (Figure 5) utilizing a metallic luster. The reflection
surface 34a reflects the lights irradiated from the panel
side end 66 to the panel reflection surface 13 at the out-
side of the radial direction. In the present embodiment,
the reflection surface 34a for light-leading is formed into
a substantially conical surface inclined by an angle of
about 45 degrees with respect to the axial direction (that
is, the pushing action direction) of the operating section.
[0025] Inthe present embodiment, the panel reflection
surface 13 is a conical surface that gradually enlarges a
diameter from an immediate outside (outside in the radial
direction) of the panel side end 66 of the light guide mem-
ber 60 to the panel surface. The panel reflection surface
13 further reflects the lights reflected from the reflection
surface 34a for light-leading to the panel front side. The
reflected lights illuminate the area around the decoration
ring 30 for a purpose of illumination.

[0026] The illuminating lights are irradiated from the
rear side of the reflection portion 34 of the decoration ring
30 to the panel reflection surface 13 disposed on the
outside in the radial direction and are reflected on the
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panel reflection surface 13. In addition, the panel reflec-
tion surface 13 is constructed only by the front side sur-
face (in general, painted surface) of the body panel 10A.
Consequently, in comparison with lights emitted directly
from, for example, the light guide member 60, the lights
reflected from the panel reflection surface 13 is soft and
can realize a high decoration effect in illumination. In par-
ticular, in the case where the surface of the body panel
10A including the panel reflection surface 13 is subject
to a metallic painting treatment, it is possible to provide
illuminating lights that is softer than, for example, a me-
tallic surface while maintaining a reflection factor neces-
sary for illumination.

[0027] An inclination angle of the panel reflection sur-
face 13 may be set to be any angle within a range in
which the illuminating lights can leak outward from the
decoration ring 30. However, basically, it is preferable
that the panel reflection surface 13 is inclined by an angle
of more than 45 degrees (less than 60 degrees in the
drawings) with respect to a normal line to the surface of
the operating panel. Since the inclined panel reflection
surface 13 can reflect the lights irradiated from the light
guide system, itis possible to presentan expansivefelling
to the illuminating lights.

[0028] The reflection surface 34a for light-leading in
the present embodiment utilizes a metallic luster on the
surface of the decoration ring 30 that constitutes the dec-
oration member. However, for example, in the case
where there is no decoration member, a peripheral area
around the operating section (for example, the outer pe-
ripheral area around the operating buttons 20B to 20E)
may be utilized. In this case, a metallic layer for light
reflection may be coated on the rear side of the reflection
portion to partially form a reflection surface. Furthermore,
it is possible to omit the reflection portion and for only the
light guide member to define the light guide system. In
this case, a shape of the light guide member may be set
so that lights are irradiated from the rear side of the pe-
ripheral area around the operating section to the outside
in the radial direction. However, if the light guide system
includes the reflection surface for light-leading described
above, the shape of the light guide member can be further
simplified and can enhance flexibility in design.

[0029] A shape of the outer periphery of the operating
section and a shape of the panel reflection surface taken
from the panel front side are not necessarily limited to a
circle or an ellipse. They may be, for example, a rectan-
gle, or the other shape. However, if the shapes are the
circle or ellipse, it is possible to perform uniform illumi-
nation over a whole periphery of the operating section.
[0030] As described above, the present invention can
provide an operating device that carry out illumination
with a high decoration effect by a simple structure that
utilizes existing members. That is, the operating device
comprises an operating panel provided with an operating
section window, an operating section disposed inside the
operating section window in the operating panel, a light
source for illumination disposed on a rear side of the op-



7 EP 2 251 882 A1 8

erating panel for emitting lights for illumination, and a
light guide system for guiding the lights emitted from the
light source for illumination from a rear side of the oper-
ating section to a peripheral area around the operating
section window in the operating panel. A front surface on
the peripheral area around the operating section window
out of a front surface of the operating panel defines a
panel reflection surface with a shape that reflects the
lights irradiated to the peripheral area around the oper-
ating section window by the light guide system.

[0031] In the operating device, the lights emitted from
the light source for illumination are guided to the light
guide system so that the lights are irradiated onto the
panel reflection surface that is the front surface of the
operating panel disposed on the peripheral area around
the operating section window and are further reflected
on the panel reflection surface to the front surface of the
operating panel to serve as illumination lights. These il-
lumination lights realize soft and high decoration illumi-
nation in comparison with, for example, the lights irradi-
ated directly onto a panel front side from the light guide
member. In addition, since the panel reflection surface
utilizes the front surface of the operating panel, it is pos-
sible to reduce the number of parts and costs in produc-
tion.

[0032] It is preferable that the light guide system in-
cludes alight guide member that guides the lights emitted
from the light source for illumination to a vicinity of the
peripheral area around the operating section. This light
guide member can enhance flexibility of arrangement of
the light source for illumination. For example, even if the
light source for illumination is separated away from the
vicinity of the peripheral area around the operating sec-
tion, itis possible to guide the lights emitted from the light
source forillumination to the vicinity of the peripheral area
around the operating section.

[0033] It will be preferable that the light guide system
is made of only the light guide member, that is, the light
guide member directly irradiates the lights forillumination
from the rear side of the operating section to the panel
reflection surface. However, it will be further preferable
that the light guide system includes a reflection portion
that is formed by the peripheral area of the operating
section and covers the light guide member at the front
side of the operating panel in addition to the light guide
member, and that the rear side of the reflection portion
defines a reflection surface for light-leading that reflects
the lights guided by the light guide member to the panel
reflection surface. Even if, for example, the light guide
member directly irradiates the illumination lights to the
front side of the operating panel, the reflection surface
for light-leading of the reflection portion leads the illumi-
nation lights to the panel reflection surface by reflecting
the illumination lights on the rear side of the reflection
portion. This enables the shape of the light guide member
to be simplified and flexibility of a design of the light guide
member to be widened.

[0034] The reflection portion may be provided for spe-
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cial-purpose to reflect the lights. However, in the case
where the operating section includes an operating mem-
ber that is subject to an operating action and a decoration
member that is disposed around the operating member
and has a surface with a metallic luster, it is possible to
directly utilize the surface of the decoration member as
a reflection surface for light-leading by utilizing the me-
tallic luster for decoration on the surface of the decoration
member, so long as the rear side of the reflection portion
defines the reflection surface for light-leading. Accord-
ingly, it is possible to simplify a structure for illumination.
[0035] Inthe presentinvention, particular shapes of an
outer peripheral edge of the operating section and the
panel reflection surface taken from the front side of the
operating panel are not limited. However, it is preferable
that the shapes are, for example, circles or ellipses.
These shapes can effect uniform illumination over the
whole periphery of the operating section.

[0036] The front surface of the operating panel includ-
ing the panel reflection surface may be a surface directly
exposing a matrix material or a coated surface. In par-
ticular, a metallic-coated surface will be most preferable.
The coated surface can provide illuminating lights softer
than, for example, a metallic surface while maintaining a
reflection factor necessary for illumination.

[0037] Also, preferably, the panel reflection surface is
inclined by an angle of more than 45 degrees with respect
to a normal line to the surface of the operating panel.
Since the inclined panel reflection surface reflect the
lights led from the light guide system outward, it is pos-
sible to present an expansive feeling to the illumination
lights.

Claims

1. Anoperating device having an illumination function,
comprising:

an operating panel provided with an operating
section window;

an operating section disposed inside said oper-
ating section window in said operating panel;

a light source for illumination disposed on a rear
side of said operating panel for emitting lights
for illumination; and

alightguide system for guiding the lights emitted
from said light source for illumination from a rear
side of said operating section to a peripheral ar-
ea around said operating section window in said
operating panel;

a front surface on said peripheral area around
said operating section window out of a front sur-
face of said operating panel being adapted to
define a panel reflection surface with a shape
that reflects said lights irradiated to said periph-
eral area around said operating section window
to a front side of said operating panel by said
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light guide system.

2. An operating device having an illumination function
according to Claim 1,
wherein said light guide system includes a light guide
member that guides said lights emitted from said light
source for illumination to a vicinity of said peripheral
area around said operating section.

3. An operating device having an illumination function
according to Claim 2,
wherein said light guide system further includes a
reflection portion that constitutes said peripheral ar-
ea around said operating section and covers said
light guide member at a front side of said operating
panel, and a rear side of said reflection portion de-
fines areflection surface for light-leading that reflects
the lights guided by said light guide member to said
panel reflection surface.

4. An operating device having an illumination function
according to Claim 3,
wherein said operating section includes an operating
member that is subject to an operating action and a
decoration member that is disposed around said op-
erating member and has a surface with a metallic
luster, said decoration member has said reflection
portion, and a rear side of said reflection portion de-
fines said reflection surface for light-leading.

5. An operating device having an illumination function
according to any one of Claims 1 to 4,
wherein an outer peripheral edge of said operating
section and said panel reflection surface are circles
or ellipses taken from a front side of said operating
panel.

6. An operating device having an illumination function
according to any one of Claims 1 to 5,
wherein said panel reflection surface is a metallic-
coated surface.

7. An operating device having an illumination function
according to any one of Claims 1 to 6,
wherein said panel reflection surface is inclined by
an angle of more than 45 degrees with respect to a
normal line to said surface of said operating panel.

Amended claims under Art. 19.1 PCT

1. (After Amended) An operating device having an illu-
mination function, comprising:

an operating panel provided with an operating
section window;

an operating section disposed inside said oper-
ating section window in said operating panel;
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a light source for illumination disposed on a rear
side of said operating panel for emitting lights
for illumination; and

alight guide system for guiding the lights emitted
from said light source for illumination from a rear
side of said operating section to a peripheral ar-
ea around said operating section window in said
operating panel;

a front surface on said peripheral area around
said operating section window out of a front sur-
face of said operating panel being adapted to
define a panel reflection surface with a shape
that reflects said lights irradiated to said periph-
eral area around said operating section window
to a front side of said operating panel by said
light guide system, said light guide system in-
cluding a light guide member that guides said
lights emitted from said light source for illumina-
tion to a vicinity of said peripheral area around
said operating section and a reflection portion
that constitutes said peripheral area around said
operating section and covers said light guide
member at a front side of said operating panel,
and a rear side of said reflection portion being
adapted to define a reflection surface for light-
leading that reflects the lights guided by said
light guide member to said panel reflection sur-
face.

(Cancelled)
(Cancelled)

(After Amended) An operating device having an illu-
mination function according to Claim 1,

wherein said operating section includes an operating
member that is subject to an operating action and a
decoration member that is disposed around said op-
erating member and has a surface with a metallic
luster, said decoration member has said reflection
portion, and a rear side of said reflection portion de-
fines said reflection surface for light-leading.

(After Amended) An operating device having an illu-
mination function according to Claim 1 or 4,
wherein an outer peripheral edge of said operating
section and said panel reflection surface are circles
or ellipses taken from a front side of said operating
panel.

(After Amended) An operating device having an illu-
mination function according to any one of Claims 1,
4,and 5,

wherein said panel reflection surface is a metallic-
coated surface.

(After Amended) An operating device having an illu-
mination function according to any one of Claims 1,
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and 4 to 6,

wherein said panel reflection surface is inclined by
an angle of more than 45 degrees with respect to a
normal line to said surface of said operating panel.
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