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(57) Abstract: An illumination display switching device in-
cludes a switch knob 6 slidable with respect to a push but-
ton-type switch 11. The switch knob 6 includes a display op -
eration part 15 including a display design 15a and a non-dis-
play design 15b, a lock arm 16 that is vertically hung from a
central portion of the display operation part 15 and connec-
ted to the push button-type switch 11, a light guide member
17 that is vertically hung from the display operation part 15
positioned near the light source 12, and an interconnection
light guide member 18 that interconnects the light guide
member 17, a base of the lock arm 16 and the display design
15a. The display design 15a is illuminated from a backside
by emission light of the light source 12 through the light
guide member 17 and the interconnection light guide mem-
ber 18. The lock arm 16, the light guide member 17 and the
interconnection light guide member 18 are integrally molded
with the display design 15a by the light-transmitting resin.
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DESCRIPTION
TLLUMINATION DISPLAY SWITCHING DEVICE

Technical Field

The present ilivention relates to an illumination display switching
device, and more particularly, to an illumination display switching device
that improves visibility by illuminating from a backside a display design
such as letter, syrhbol, or figure, which is forme(i on a switch knob for

operating a push button-type switch.

Background Art
As an example of the illumination display switching device, Patent

Literature 1 suggests an illumination display switching device that is used

- for an operation switch of an air conditioner device, an audio device and the

like of a vehicle. According to this device, a switch knob that is supported to
be slidable in an operétion direction of the switch and a push bar that
protrudes from a backside of the switch knob are integrally molded with a
traxisparerit resin material, a leading end of t}ie push bar is mounted with
being contacted to an operation parf of a push button-type switch and the
switch knob is pushed to operate the push button-type switch. Also, in
order to form a display design for 1dentifying a type and the like of the switch
such as letter, symbol, figure and the like on a display operation surface of
the switch knob, tlie switch knob is molded with a light-transniitting resin

and a part except for the display design is colored with a light-blocking paint
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so that the light is emitted through the display design only.

In particular, according to Patent Literature 1, the push button-type
switch has a hollow cylindrical shape, a light emitting diode (LED) is
accommodated in the cylinder to thus form a switch part on a cylindrical Wéll
and an axis of the push bar operating the push button-type switch and

molded with the transparent resin is matched with a center of the LED.

According to this configuration, since a center of the operation of the switch

knob and a centrai axis of the push button-type switch can be matched, a
feeling (operation feeling) of the switch knob can be improved. Also,
although a diameter of a part of the push bar, which is light-éoupled to the
LED, is small, a part that is connected to a display part of fhe switch knob is
formed to have a cone-shapéd enlarged part and an outer surface of the push
bar is painted so as to suppress the internal light from leaking to the outside,
thereby 1improving illumination performance of the display desigﬁ.

As another example of the illumination display switching device,
Patent Literature 2 diséloseé that a cylindrical switch knob, which is
supported to a cylindrical attachment member to be slidable in an operation
direction of a switch, is arranged above a push button-type switch' and a light
source. The switch knob has a disc-shaped upper part having a display
design that is formed at an upper end of a hollow cylinder of the switch knob
and is made of at least a light-transmitting materiél. A part exéept for the
display design of the switch knob is covered by a light-blocking member, so
that only the display design is illuminated to thereby improve the visibility.
Meanwhile, the hollow cylinder of the switch knob is provided with a

cylindrical light guide member inserted therein, which guides the light of the
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light source arranged just below the switch knob towards a display part, or is
configured as an empty space. Also, a lower end of the hollow cylinder of
the switch knob is formed at a part thereof with a protruding push part that

operates the push button-type switch. Also, a spring that pushes up and

‘maintains the switch knob is provided to abut on the lower end of the hollow

cylinder.

Citation List
Patent Literature
Patent Literature 1: JP-A-2008-192407

Patent Literature 2: JP-A-2000-173379

Summary of Invention
Technical Problem
However, according to the illumination display switching device

disclosed in Patent Literature 1, the display operation part of the switch

" knob and the push bar having the cohe-shaped enlarged part are integrally

molded. Therefore, since there is a large thickness difference between the
thin display operation part and the thick push part, a so-called sink mark
may occur at the display operation part corresponding to the push bar.
Regarding this, since the switch knob disclosed in Patent Literature 2 also
has the cylindrical member that is molded integrally with the backside of the
'disc-shvaped display operation part, the sink mark, which is caused due to
non-uniform cooling of resin upon molding, may occur.

Also, the push bar that is a light guide member disclosed in Patent
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Literature 1 is enlarged into the cone shape from the light source towards
the display design, thereby guiding the light over an entire area of the
display design. However, since the display design is a letter, symbol or
figure and it is not necessarily to illuminate the entire area including the
display design, the light emission from the display design may be lowered.
An object of the pi‘esent invention is to prevent a sink mark from
occurring at a display operation part of a switch knob upon molding, to
sufficiently efnit light through a display design and to improve an operation

feeling of the switch knob.

_Solution to Problem |

There is provided an illumination display sWitching device includiﬁg:
a board; a push button-type switch mounted on the board; a light source
mounted on the board; and a switch knob that is supported to a frame
member to be slidable in an operation direction of the push button-type
switch, wherein the ‘switch knob includes: é display operation part including
a display design and a non-display design, wherein the display desigri 1s
embedded from a surface to a backside of the display operatio'n part to be
molded with a light-transmitting resin, and the non-display design molded
with an opaque resin surrounds the display design; a lock arm that is
vertically hung from a central portion of the display operation part and has a
leading end connected to a switch part of the push bu'tton-type switch; a light
guide membef that is vertically hung from the display operation part and
has a leading end surface positioned in a vicinity of an light-emission surface

of the light source; and an interconnection light guide member that
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interconnects the light guide member, a base of the lock arm at a side of the
display operation part and the display design, wherein the display design is

illuminated from a backside of the display operation part by emission light of

- the light source through the light guide member and the interconnection

light guide member, wherein the lock arm, the light guide member and the
interconnection light guide member are integrally molded with the display
desi_gn by the light-transmitting resin. |

That is, according to the above configuration, since the display design
part of the switch knob and the light guide member and interconnection light
guide member for guiding the light to the display design part are integrally
molded with the light-transmitting resin and a non-display design part
except for the display design part of the switch knob is in%egrally molded
with thé opaque resin, i.e., since they are molded with the resin by a twice
molding, it is possible to reduce a thickness difference, thereby suppressing a

sink mark from occurring. That is, the non-display design part is thin and

-the light guide member and the interconnection light guide member are

thick. However, since they are divided and twice molded, a thickness

- difference thereof is small in each molding, so that it is possible to suppress a

sink mark from occurring.

Also, since the lock arm that is vertically hung from the center of the

’dis'play operation part of the switch knob is provided and the leading end

thereof is connected to the switch part of the push button-type switch, a

reactive force that is caused when pushing an operation surface of the switch

knob is applied from an exact opposite direction. Asa result, it 1s possible

to favorably make a switch operation feeling. An axis of the lock arm is
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formed so that it is substantially matched with a center of an operation
surface of the. switch knob and an operation axis of the push button-type
switch. |

The illumination display switching device may be configured so that
the light guide member, the base of the lock arm and the interconnection
light guide member are embedded in an opéque resin layer of the
non-display design. That is, for example, the light that is incident into the
light guide member from the light source transmits vertically along the light
guide member and is then incident into the interconnection light guide
member. ‘However, since the lock arm is positioned at the center of the
display operation surface, a position of the light guide member deviates in a
fransvérse direction as regards the display design part. Therefore, the
interconnection light guide member is transversely bent so as to guide the
light, which is incident from the light guide member, to the display design
part. | Therefore, since the light that is guided to the interconnection light
guide member has various angle components, the light is much leaked from a
side surface of the interconnection light guide member to an outside.
Regarding this, when the interconnection light guide mémber 1s embedded 1n

the opaque resin layer, the light is reflected on an inner surface (boundary

~ surface with the opéque resin layer) of the interconnection light guide

member and is thus returned inwards, so that it is possible to reduce the

light to be leaked. Asa result, the light that is guided to the display design

‘part is increased, so that the Jluminance is improved.

The illumination display switching device may be configured so that

the interconnection light guide member has a plurality of light guide
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member inner surfaces having different angles formed therein to guide light
incident from the light guide member to the display design. According to
this configuration, for example, the light that is incident into the light guide
member from the light source transmits vertically along the light guide
5 member and is then incident into the interconnection light guide member.
However, since the lock arm is positioned at the center of the display
operation surface, a position of the light guide member deviates ih a
transverse direction as regards the display désign part. Therefore, the
Iinterconnection light guide member should be transversely bent so as to
10 guide the light, which is incident from the light guide member, to the display
design part. Therefore, the interconnection light guide member is formed o
with a plurality of light guide inner surfaces having different angles, so that
the light is reflected on the inner surfaces and is then guided to the display
design part. For example, a corner part having a connection angle of the
15  vertical light guide member and the interconnection light guide member
horizontally extending is formed with a reflection surface that intersects
with central axes of the two light guide members at an angle of 45°.
Likewise, considering the position and shape of the display design part and
the position and shape of a base end portion of the lock arm, reflection
| 20 surfaces having a plurality of angles are formed on the inner surface of the
interconnection light guide member that is integrally molded with the

display design part and lock arm.

Advantageous Effects of Invention

25 According to the present invention, it is possible to preVent a sink
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mark from occurring at the display operation part of the switch knob upon
molding, to sufficiently emit the light through the display design and to

improve an operation feeling of the switch knob.

Brief Description of Drawings

FIG. 1 is a cross-sectional view of a first embodiment of an
illumination disblay switching device of the present invention, which is seen
from an arrow I-I direction in FIG. 3.

FIG. 2 is a cross-sectional view of the first embodiment, which is seen
from an arrow II-II direction in FIG. 3.

| FIG. 3 is a perspective view of an example of an interior light to

which the first embodiment is applied.

FIG. 4 is a perspective view showing a cut state of a switch knob of

“the first embodiment.

FIG. 5 illustrates a light guide operation of the first em‘bodiment.

FIG. 6 illustrates a problem to be solved by a second embodiment.

FIG. 7A1s a cross-sectional view of a switch knob of the second
embodiment.

FIG. 7B illustrates an effect of the second embodiment.

Description of Embodiments

Hereinafter, an illumination display switching device of the present
invention will be exemplified with reference to embodiments.

(First Embodiment)

A first embodiment of the illumination display switching device of the



10

15

20

25

WO 2013/183458 PCT/JP2013/064418

b

present invention is described with reference to FIGS. 1 to 4. The first |
embodiment is applied to an illumination display switching device 2 of an
interior light 1 shown in FIG. 3. However, the present invention is not
limited thereto and can be applied ‘fo any illumination display switching
device, irrespective of uses thereof, insomuch as it is an illumination display
switching device that improves the visibility by illuminating from a backside
a display design part such as letter, symbol, or figure, which is formed on a
switch knob operating a push button-type switch. In FIG. 3, the interior
light 1 includes é bezel 4 having a backside on which a housing 3
accommodating therein illumination lights (for example, right and left

illumination lights) (not shown) and a wiring board is attached, and a lens 5

‘that is mounted on a surface-side of the bezel 4. Aleft switch knob 6 and a

right switch knob 7 of the illumination display switching device 2 are
mounted in openings 8 formed on the bezel 4. Since the switch knob 6 and
the switch knob 7 are symmetrically formed, this embodiment is described by
taking the illumination display switching device 2 of the switch knob 6 as
example.

As shown in FIG. 1, a board 13 having a push button-type switch 11
and a light source 12 mounted thereoﬁ 1s accommodated in the housing 3.
In the meantime, FIG. 1 is a cross-sectional view seen from an arrow I-I
direction of FIG. 3. In FIG. 1, the switch knob 6 having a cap shape is
supported to-the bezel 4 so that it can be slid in an operation direction
(upper-lower direction in FIG. 1) of the push button-type switch 11, above the

push button-type switch 11 and the light source 12. A display operation

part 15 to be pushed of the switch knob 6 is exposed to be flush with an outer
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surface of the bezel 4 and a display design part such as letter, symbol, or
figure is formed on the display operation part 15. In the first embodiment,

the display design part is formed by embedding an illumination mark 15a

from a surface to a backside of the display operation part 15 with a

light-transmitting resin, as shown in FIG. 3. A non-display design parﬁ 15b
except for the illumination mark 15a of the display operation part 15
surrounds theillumination mark 15a and is molded with an opaque resin.
The switch knob 6 is formed with a lock arm 16 that is vertically
hung from a central portion of the display operation part 15. Aleading end‘
of the lock arm 16 is provided to abut on a switch part 11a of the push
button-type switch 11 and an engaging claw 16a formed at thé leading end is
engaged on a side surface of the switch part 11a. Also, a rod-shaped light
guide member 17 that is vertically hung from a position spaced frbm the
centrél portion of the display operation part 15 is formed. A leading end
surface of the light guide member 17 is opposed to an emission surface of the
light source 12 formed with an LED and the like. A base part of the lock
arm 16 and a base part of the light guide member 17 are respectively
connect’ed and integrally molded to and with an interconnection light guide
member 18. The interconnection light guide member 18 is connected and
integrally molded to and with the illumination mark 15a thaf is the display
design part. The lock arm 16, the light guide member 17 and the
interconnection light guide member 18 are integrally molded with the
illumination mark 15a by using a light-transmitting resin. Also, the light
guide member 17, the base part of the lock arm 16 and the interconnection

light guide member 18 are embedded in an opaque resin layer 15¢ of the
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non-display design part 15b.

The switch knob 6 of this embodiment is formed by a twice molding
in which the illumination mark 15a and the non-display design part 15b
except for the illumination mark 15a are divided and formed using the
light-transmitting resin and the opaque resin, i.e., by a so-called two-éolor
molding. In case of the two-color molding, it may be necessary to mold a
solitary island 15b” in the non-display desigﬁ part 15b by a shape and the
like of the display design part, which is the illumination mark 15a, as shown
in FIG. 4. In this case, as shown in FIG. 4, a bypass route with which the
non-diéplay design part 15b and the solitary island 15b’, which are molded
With the same opaque resih, communicate with each ch’er 1s provided in a
molding tool. Thereby, although the .opaque resin can be embedded in the
solitary island 15b’, a bypass part 19 whose opaque resin remains in the
bypass route is formed. |

According to the firsi: embodiment, since the illumination mark 15a
that is formed on the display operation part 15 of the switch knob 6, the lock
arm 16 that connects the display operation part 15 to the switch part 11a and
the light guide member 17 and interconnection light guide member 18 for
guiding the light to the illumination mark 15a are integrally molded with the
light-transmitting resin and the non-display design part 15b except for the
illumination mark 15a of the switch kndb 6 is integrally molded with the
opaque resin, i.e., since they are formed by the twice molding, it is possible to
reduce a thickness difference, thereby suppressing a sink mark frofn
occurring. That is, the non-display design part 15b is thin and the

1llumination mark 15a, the lock arm 16, the light guide member 17 and the
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interconnection light guide membér 18 are thick. However, since they are
divided and twice molded, a thickness difference thereof is small in each
molding, so that it is possible to suppress a sink mark from occurring.

| Also, in the first embodiment, an axis of the lock arm 16 is
substantially matched with the center of the display operation pért 15 and
an operation axis of the push buttén-type switch 11. Thus, since a reactive
force that is caused when pushing the display operation part 15 of the switch
knob 6 1s applied from an exact opposite direction, it 1s possible to favofably
make a switch operation feeling.

Also, according.to the first embodiment, as shown in FIG. 5, emission
light 20 from the light source 12 is incident from a lower end surface of the
light guide member 17, passes through the light guide member 17 and the
interconnection light guide member 18 and is then guided to the illumination
mark 15a, so that the illumination mark 15a emits the light and the
visibility thereof can be thus improved. Also, a part of the emission light 20
from the light source .12 is incident into the lock arm 16 from a side surface of
the lock arm 16 made of the light-transmitting resin, passes through the lock
afm 16 and the interconnection light guide member 18 and is then guided to
the illumination mark 15a. Thereby, the light emission illuminance of the
1llumination mark 15a is increased, so that the visibility t_hereof can be
impfoved.

Also, according to the first embodiment, the emission light 20 from
the light source 12 may be leaked maihly from the interconnection light
guide member 18 to the outside while it is incident into the interconnection

light guide member 18 from the light guide member 17. Regarding this,
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since the light guidé member 17; the base part of the lock arm 16 and the
interconnection light guide member 18 are embedded in the opaque resin
layer 15¢ of the non-display design part 15b, the emission light is guided to
the illumination mark 15a while it is repeatedly reflected at a boundary face
between the ’in'terconnection light guide member 18 and the opaque resin
layer 15c. Théreby, the illumination mark 15a emits the light, so that the
visibility thereof can be improved.

More specifically, for example, thé light that is incident into the light
guide member 17 from the light source 12 transmits vertically along the light
guidé member 17 and is then incident into the interconnection light guide -
member 18. Since the lock arm 16 is positioned at the center of the display
operatioﬁ part 15, a position of the light guide member 17 deviates in a
transverse direction as regards the illumination mark 15a that is the display
design. Therefore, it is necessary to transversely bend the light, which is
incident from the light guide member 17, at a right angle by the
interconnection light guide member 18. Also, in order to guide the light to
the_s illumination mark 15a, it is necessary to upward bend the light at a right
angle by the interconnection light guide member 18. Hence, since the light
passing through the interconﬁection light guide member 18 has various
éngle components, the light is much leaked from the side surface of the
interconnection light guide member 18 to the outside. Regarding this, when
the interconnection light guide member 18 is embedded in the opaque resin
layer' 15¢, the light is reflected on an inner surface of the interconnection
light guide member 18 and is thus returned inwards, so that it is possible to

reduce the light to be leaked.
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Therefore, in the first embodiment., as shown in FIG. 5, the
interconnection light guide member 18 is formed with a plurality of light
guide member inner surfaces 18a to 18g having different angles so that the
light incident from the light guide member 17 is guided to the illumination
mark 15a. According to this configuration, for example, the light incident
into the light guide member 17 from the light source 12 transmits vertically
along the light guide member 17 and is then incident into the
interconnection light guide member 18. Since the interconnection light
guide member 18 is formed with the light guide member inner surfaces 18a

to 18g having different angles, the incident light is repeatedly reflected on

the inner surfaces 18a to 18g and is then guided to the illumination mark

15a. For example, a corner part having a connection angle of the vertical
light guide member 17 and the intercénnection light guide member 18
horizontally extending is formed with the light guide member inner surface
18a that intersects with central axes of the tWo light guide members at an
angle of 45°. Likewise, considering the position and shape of the
illuminéﬁon mark 15a and the position and shape of the base end portion of
the lock arm 16, the light guide member inner surfaces 18b to 18g having a

plurality of angles are formed on the inner surface of the interconnection

light guide member 18 that is integrally molded with the illumination mark

and lock arm. Like this, according to the first embodiment, it is possible to
improve the light emission illuminance of the illumination mark 15a.
(Second Embodiment)
A second embodiment of the illumination display switching device of

the present invention is described with reference to FIGS. 6, 7A and 7B.
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The second embodiment is different from the first embodiment, in that a
problem, which is caused due to the bypass part 19 molded with the opaque
resin in the first embodiment, is solved‘. That is, as shown in FIG. 6, a part
25 of the illumination mark 15a becomes a shade of the light source 12 due to
the bypass part 19, so that non-uniformity of the light pcdurs. In order to
solve this problefn, as shown in FIG. 7A, a light-diffusing material is put in
the light-transmitting resin for molding the illumination mark 15a.

Thereby, the lightvis scattered to the part 25 of the illumination mark 15a

becoming a shade of the bypass part 19, too, so that the non-uniformity of the

~ light in the illumination mark 15a is not seen, as shown in FIG. 7B.

The present application is based upon and claims the benefit of
Japanese patent application No. 2012-128152 filed on ane 5, 2012, the

contents of which are incorporated by reference in its entirety.

Industrial Applicability

According to the illumination display switching device, it is possible
to prevent a sink mark from occurring at the display operatioh part of the
switch knob upon molding, to éufﬁéiently emit the light through the display

design and to improve an operation feeling of the switch knob.

Reference Signs List
6: switch knob
\11: push button-type switch
11la: switch part

12: light source
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15: display operation part

15a: illumination mark

15b: non-display design part

16:vlock arm

16a: engaging claw

17: light guide member

18: interconnection light guide member

18a to 18g: light guide member inner surface
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CLAIMS

1. An illumination display switching device comprising:
a board;
5  a push button-type switch mounted on the board;
a light source mounted on the board; and
a switch knob that is supported to a frame member to be slidable in
an operation direction of the push button-type switch, wherein
the switch knob includes:

10 a display operation part including a display design and a
non-display design, wherein the display design is embedded from a surface to
a backside of the displéy operation part to be molded with a
light-transmitting resin, and the non-display design molded with an opaque
resin surrounds the display design;

15 a quk arm that is vertically hung from a central portion of the
display operation part and has a leading end connected to a switch part of
the push button-type switch;

a light guide member that is vertically hung from the display
operation part and has a leading end surface positioned in a vicinity of an

20 light-emission surface of the light source; and |

an interconnection light guide member that interconnects the
light guide member, a base of the lock arm at a side of the display operation
part and the display design, wherein the display design is illuminated from a
backside of the display operation part by emission light of the light source

25 .through the light guide member and the interconnection light guide member,
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wherein
the lock arm, the light guide member and the interconnection light
guide member are integrally molded with the display design by the

light-transmitting resin.

2. The illumination display switching device according to claim 1,
wherein

the light guide member, the base of the lock arm and the
interconnection light guide member are embedded in an opaque resin layer

of the non-display design.

3. The illumination display switching device accordihg to claim 1 or 2,
wherein
> the lock arm is formed to match an arm axis of the lock arm

substantially with a center of the display operation part and an operation

- axis of the push button-type switch.

4. The illumination display switching device according to any one of

claims 1 to 3, wherein
the interconnection light guide member has a plurality of light
guide member inner surfaces having different angles formed therein to guide

light incident from the light guide member to the display design.
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